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II,,  ,  ontrai  ts,  in                       itation 

of,    927. 

I I  ouse  w  i  ing  di  mon  tratioi 
Humanizing    thi    >  >  ntral    itation.      Bj    I 

Magee,    757. 

I  in  i  easing  the  net  revenue,  187, 

Industrial  load,  effect   "i    increasing,   1164. 

Isolated  plant  costs  and  central  station  scrv- 

Lamp   policy    predominating, 

Lamp  salesman's  profit  to  company,   1116. 

Large  seal,    appliance    purchasing,    policy    of. 

927. 
"Less  than   minimum"  consumer,  service  to, 

516,    "927. 
Lighting    load,    possibilities.        By    Wm.    A. 

Durgin,  *35o;  comment,  402. 
Louisville    iKy.i    Gas   &    Electric   Co.   3  cent 

campaign,  1263 

Lower   power    rates   to   attract   industries.      By 

I-'.   Kmerson   Hoar,    1014;  comment,   1003. 
Mailing     New     Year     resolutions     to     house- 
wiring   prospects,   *93. 

Making  customer  understand  the  meter.     By 

Prank   Wert,   176;  comment,  161. 

Memphis'  600.000  kw.-hr.  vehicle   load,  *551. 

Merchants'    Heat   &    Light   Co.,    Indianapolis, 

moving   office   to    Main    Street   profitable, 
•1212. 
— — Meter   department   uniforms,   *711. 

Meter    reading    as    a    start    for    young    men, 

1114. 

Meter   record  file  on   wheels,   *1115. 

Minneapolis   General   Electric   Co.'s  electrical 

dinner,    *613. 

Narragansett  Lighting  Co.   electric  shop,  386. 

Negotiating    a    street    lighting    increase,    149. 

Newspaper    publicity,    prizes   for,    566. 

Off-peak   load   in   battery   trucks,   great  possi- 
bilities, *692;  comment,  689. 

Off-peak    load,    necessity   for   increasing,   926. 

Operating  costs   and  rates,  comment,   1001. 

Opportunity    to    encourage    patriotic    display, 

*756. 

Pacific    Gas    &    Electric    Co.,    changing    from 

flat    rate   to   metered    service,    187. 
Placing   the   engineer   of   the    superseded   iso- 
lated  plant,  92. 

Policy    changes    explained    to    public    before 

going  into  effect,    1263. 

Poor  lighting  promotes  public  ownership.     By 

C.    E.   Clewell.   644;    comment,    643,   855. 

Power    contract    with    coal    clause,    "1120. 

Predominating  lamp  policy,   *969. 

Public   service   man   in   civic   life,   850. 

Public  Service  Company  of  Northern  Illinois, 

earnings    1916,    481. 

Publicity  problems,  comment,  642. 

Pumping   load,   small,    desirable.       By   Gilbert 

Rutherford,    475. 
■ — — Range   campaign,    Erie,    Pa.,    *468. 

Range   campaign    in   town   of   3500,    *275. 

Range  campaign  of  St.  Louis  company  begins 

with   employees,   517. 
Range    manufacturer    and    central    station   co- 
operation  between,   906. 

-Range    sales    dependent    on    interdepartment 

co-operation,    1066. 

Range   standardization,   905. 

Reducing    delinquent    accounts    by    daily    re- 
ports,   *1067. 

Refrigeration,   mechanical,   load,   804. 

Relation    of    income    to    investment,    468. 

Rising   costs    halt    rate    reductions,    *843. 

Rural   service,  data  showing  costs,  613. 

Rural    service   found   unprofitable   bv   Indiana 

company.     By   Alex.   R.  Holliday,   422. 

Rural    service    profitable    in    Wisconsin,    565. 

Rural   service   that   paid.      By   A.   Hardgrave, 

*647;    comment,    642. 

Safety  code  for  customers,  276. 

Salary     plus     commission     form      of     paying 

salesmen   best,   806. 

Sale  of  service  in  large  quantities.     By  Peter 

Junkersfeld,    *9. 

Sales   force   betters   public    relations,   277. 

Salt    Lake    City    electrical    interests    prepare 

ordinance,  229. 

Saving  net  earnings,  comment,  209. 

Scrap  material,  utilization  of,   795. 

Selling    fans    on    deferred    payments,    advan- 
tages of,   756. 
Selling   securities    to    emplovees    and    custom- 
ers, 1057. 
Selling  stock  to   consumers   successful,   *  1 38. 
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Central   station   business:    (Continued;  . 

"Service    chats"    with    the    customer.    Union 

Electric   Light  &    Power   Lo.,   *189. 

— Service  crew,  Illinois  Traction  Co.     By  E.  E. 

Soules,   *659. 

Service  slogan  of  a  Michigan  central  sta- 
tion,   14U. 

Shawinigan   Water  &   Power   Co.,   1916  power 

business  development,   *627. 

Small-company    executive    and   new   business, 

137. 

Small-town    electric    service,    data   on,    140. 

Steam-heating  problem,   614. 

Stocking  of  motors   profitable,    1021. 

Successful  customer  policy,  *323. 

Texas  lighting  standards  raised,  516. 

Transmission    lines    to    service    small    towns, 

758. 

Trial    motor    applications,    566. 

Turners  Falls  Power  &  Electric  Co.  to  fur- 
nish energy  to  Springfield  (Mass.)  Kail- 
way,    819. 

Union  Electric  Light  &  Power  Co.,  St.  Louis, 

newspaper   advertising    campaign,    *1060; 
stock    sale,    *977. 

Washington  (D.  C),  "all-electric,"  apart- 
ment building,  *322. 

Water  heating  load,  development  of  in  West, 

805. 

— i — Wiring  department,  is  it  justifiable?  By 
Earl    E.    Whitehorne,    548. 

Women    successful    central-station    solicitors, 

1068. 

Central  station  operation.  (See  also  Boiler- 
room)  : 

Accident  due  to  incorrectly  set  brushes.     By 

K.   L.   llervey,  90. 

Adequate  steam  reserve  capacity,  168;  com- 
ment,   161. 

Balanced    draft    for    emergency    needs.       By 

Albert  Martineau,  924. 

Blueprints   filing  cabinet   for,   *563. 

Bonus  system  based  on  coal  consumption  per 

kilowatt-hour  output,  1260. 

Buffalo   steam    station,   constructing   features, 

I,    *170;    II,    *212;    III,    *308. 

Canadian  crisis,  comment,   1145. 

Centralizing    energy    production     from     fuel, 

comment,     1195. 

Changing  from  direct  to  alternating  cur- 
rent  system,    661. 

Changing   lines   to   suit   the   load,    162. 

— i — Circulating-water  suction  line.  By  G.  T. 
Shoemaker,    *925. 

Cleaning  turbine  blades  and  condenser  tubes. 

By    F.    C.    Chambers,   *467. 

Clearing  head-gate  racks,   *741. 

Coal   cost  and   shortage,   478;   comment,   449; 

comment,    546. 

. Coal   economy    tests,    1160. 

Coal-handling   methods,   *895. 

Coal  selection   based   on   the  fusibility   of  the 

ash,    1112. 

Coal     storage     installation     built     by     United 

Electric    Light    Co.,     Springfield,     Mass., 
1111. 

— i — Coil  winding  machine.     By  J,   S.  Mills,  *658. 

Condensing    water    supply    problem,    solution 

of,   *1260. 

Coupling,  flexible.      By   Leonard   A.    Doggett, 

185. 

Decreasing  fuel  used  per  kilowatt-hour,  *610. 

Distribution.     Listed  alphabetically. 

Drying   generators,    924. 

Dusting    concrete    floors,    846. 

Dynamiting    foundations    inside    the    station, 

1162. 

Fiber  brushes   for   cleaning   condenser    tubes, 

*87. 

Fuel  conservation  best  accomplished  by  using 

all    available    water    power,    1125. 

Fuel   problem,   336. 

Fuse   rack,    *1211. 

Grounds  on  consumer's  circuits,  text  to  de- 
tect, 37. 

Heater   for  sub-station   office,   *847. 

High-potential  and  ground  tests  on  custom- 
ers' circuits,   *320. 

Higher    boiler    pressures    and    temperatures, 

803. 

Hold-off  tag  on  h'igh-tension  work,  *801. 

Hydraulic    conditions,    study    of,    to    operate 

plants    to    best    advantage.       By    W.    J. 
Wadsworth,   *464. 

Ice  jams,  trolley  boat  to  prevent.  By  Ray- 
mond   Frances   Yates,    *370. 

Inferior    oil    circuit    breaker    causes    $30,000 

damages.     By  R.   I.   Elkin,  381. 

Inspection    schedule    used    by   Ohio   company 

*564. 

Isolated    plant    and    central    station    co-opera 

tion,  770. 

Lightning,    analysis    of    damage    caused    by 

By  C.  W.   Piper,  609;   comment,   593. 

Lightning    protection     arrangements,     deduc 

tions  on,    136. 

• Load     fluctuations,      card      presentation     of 

(D.)    1070. 

Meter      department      standards      raised      by 

women   employees,   1163. 

Meters,   outdoor   locations   for.      By   N.   Nes- 

bitt  Teague,   *1262. 

Oil  engines  to   reduce   standby   expense.      By 

A.  A.  Potter,  *1100;  comment,  1097. 
Oil   engine  to  supplement  steam   plant  equip- 
ment.    By   L.   D.   Shank,  *921;  comment, 
883. 
Operating  cost,  analysis  of.     By  Arthur  Job- 
son,    *705. 


Centra]  station  operation:   (Continued] 

Operator's  desk  mounted  on  insulated  plat- 
form,   "87. 

Padlocks    on    outdoor    equipment,    protection 

for,   514. 

Parallel  operation  of  COmmutating-pole  ma- 
chines.     By    W.    B.    Weaver,    ID.)    279. 

Parallel  operation  of  distant  generating  sta- 
tions.     By   P.    Nornncr,    i\>.)    761. 

Phase  rotation,  simple  method  of  determin- 
ing.    By  T.  W.  Varley,   "466. 

Phasing   out   cables,    ilashlamp   for,    610. 

Phasing-out  underground   system.      By  G.  W. 

Teffeau,  Jr.,  *462. 

Pipe    rack,    *708. 

Powdered    coal    as    fuel,    results    with.        By 

Henry   Hull,   *1 105. 

Power-factor  correction  and  voltage  regula- 
tion equipment,  *440. 

Power  made  available  for  industrial  pur- 
poses by  combined  operation  of  plants. 
By   J.    A.    Walls,    "1056;    comment,    1051. 

Power  plant  symposium  at   Boston,  667,  718. 

Producing-gas   plant,   cost    of    operating,    848. 

Recording  watts  and  volt-amperes  simultan- 
eously.      By    Henry    11.    Lyon,    *415. 

'Reducing  waste  of  supplies,   *273,  611. 

Removing   ice  in  a   forebay  by   blasting.      By 

.J.    G.   Koppel,   *225. 

Saving  scrap   copper   wire,   706. 

Saw-mill     waste     for     generating     electricity. 

By  J.   B.   Woods,   *697. 

Scrap  cable,  utilization  of.  By  K.  C.  Camp- 
bell, *466. 

-Short-center  belt  drive,   *90. 

Standby   equipment,   maintenance   of,  968. 

Steam    heating    service    improved    by   changes 

in   boiler   piping,    *89. 

Steam   plant    design   and  operation,   graphical 

analysis  of,  *36. 

Steam  trap,  method  of  replacing.     By  T.   W. 

Reynolds,  658. 

Steel   platform   on   side   of   station   built   over 

a    stream,    *274. 

Superheat,      increasing      efficiency      through, 

1002. 

System    map    and   card    files,    *512. 

Transferring     coal     from     storage     to     dump 

cars,    *467. 

Transformer    alarm    system,    *465. 

Trolley   retriever   for  test  leads,   611. 

— —Water  and  steam  plants,  economical  combina- 
tion of,   1259. 

Wooden  construction   boxes,   advantages  over 

steel  type,   514. 

Chamber  of  Commerce  of  the  U.  S.  fifth  annual 
convention,   234;    resolutions,   289. 

Chicago: 

Commonwealth   Edison   Co.: 

Annual  report,  427. 

Electric  truck  service,  1080. 

Load    additions    during    1916,    276. 

Reduce     use     of    gasoline    to     safeguard 

workmen,  648. 
Sales   school   proposed,  849. 
Tr:bute  to   Samuel  Insull,   1269. 

Floodlighting  Lincoln   Park  statues,  *1126. 

Hillman's  department  store,  joint  use  of  cen- 
tral station  energv  and  an  isolated  plant, 
*85 ;   comment,   67. 

Increase  of  energy  consumption  by  apart- 
ment-house customers,  *375. 

Sanitary   District's   effort   to    get   Joliet  water 

power,   53. 

Saving    $1,000,000    on    street    lighting.        By 

Gilbert  Rutherford,  *282. 

Street    lighting    extension     contracts,    721. 

Cincinnati : 

— — Street-lighting    plans,    1129. 

— ; — Windstorm  tests  preparedness,  *624. 

Circuit-breakers.  (See  also  oil  circuit-breakers 
and    switches)  : 

Automatic    high-tension    type.       Schweitzer    & 

Conrad,  Inc.,  *873. 

For    polyphase    motors.       Palmer    Electric    & 

Mfg.   Co..   *1285. 

Cities  Service  Co.: 

Annual    report,   625. 

Cleveland: 

— - — Cleveland  Electric  Illuminating  Co.  pole  and 
tower    line,    *708. 

-Coal   shortage,   525. 

Electrical   inspection  ordinance,   725. 

Municipal  plant  coal  problems,  1277. 

Purchase   of   coal    land   advised,    1175. 

Valuation  of,  Cleveland  Illuminating  prop- 
erty,    166. 

Coal: 

Analyses  of,   (D.)    75l>. 

Cost  and  shortage,  478;  comment,  449;  com- 
ment,  546. 

Effect  of  sulphur  on  heating  value.  By  Al- 
bert  Martineau,   698. 

Selection  based  on  fusibility  of  the  ash,  1112. 

Shortage     handicaps     central     stations,     236; 

comment,   209. 

i-Storage,  under-water,  *271. 

— - — Storage  under  water  in  quarry  pits.  By 
R.    I.    Elkin,    371. 

Sulphur  in  coal,  comment,   738. 

Transferring    from    storage    to     dump    cars, 

*467. 

Under-water  storage,  *271. 

Coffee  cutters,  Master  Cutter  Machine  Co., 
•1090. 

Coherers.     By  E.  C.  Green,   (D.)    1118. 

Coil-winding  machine,  home-made.  By  J.  S. 
Mills,    *658. 

'Indicates  illustrated  articles. 


Commutation: 

Peculiar  case  of  poor  commutation  traced  to 

frame    vibrations,    372. 
Providing     eoniniutating     poles.         By     E.     C. 

Parham,    966. 
Commutators: 

— Cleaner.      Dyno   Utilities  Mfg.   Co.,   "394. 

— Slotting    rapidly,    *7U6. 

Concentric     wiring;       (See     Wires,     wiring    and 

conduit;  : 
Concrete    surlaccr,    Elevator    Supplies    Co.,    Inc., 

»947. 
Condenser,    st(  am 
Cleaning    methods,    896. 

—  Fiber    brushes    tor    cleaning    condenser    tubes, 

*87. 

— — Salt  leaks,  electrical  method  of  testing.  iiy 
Claude  Charles   Brown,   *417. 

Tubes,  method  of  cleaning.  By  F.  C.  Cham- 
bers,   '407. 

Conductors.      (See    Wires,    wiring   and   conduit): 

Conduit.       (See    Wires,    wiring   and    conduit.; 

Connectors: 

Solderless  connectors,   Fargo  Mfg.  Co.,  *537. 

Straight    connector,    Fargo    Mfg.    Co.,    *538. 

Wire  and  terminal  connector.  F'rankel  Con- 
nector  Co.,  "299;    Paul   M.   Marko,  *147. 

Contracts,    contracting,    contractors    and    jobbers: 

Advertised        wiring       juices,        inclusion       of 

switches  in,  969. 

Effects  of  high  costs  on  electrical  contractors. 

By  Robley  S.  Steal  n<  -. 

Function  of  the  jobber,  comment,   1049. 

Reduction    of    overhead    costs,    the    electrical 

supply  jobber's  problem.  By  J.  C. 
Schmidbauer,  *80. 

Control: 

Air    compressor   control    panels.      G.    E.    Co., 

539. 

Compensators,  arrangement  of  in  an  Ore- 
gon  cement   mill,    *465. 

Grading    of     starting    resistances    for    series 

motors  and  for  series-parallel  control. 
By    F.    T.    Chapman,    (l)j    44. 

Magnetic     control     appliances.       By     C.     B. 

Bradish,    (D.)    761. 

Magnetic  control  for  miscellaneous  ap- 
paratus.    By  C.   W.   Gammons,   (D.)   44. 

Motor  control,   333. 

Power-factor  correction  and  voltage  regula- 
tion   equipment,   *440. 

Print   shop  motors,  control  scheme  for,   *321 

—  Relay  practice  of  large  systems,  *508. 

Starter    connections,    rectifying.       By    H.    H. 

Cetter,    *753. 

Controllc  i 

Automatic    temperature    controllers.       Bristol 

Co.,    *394. 

Industrial    controllers,    design    of,    (D.)    423; 

comment,   403. 

— — Printing  press  controllers,  automatic.  In- 
dustrial  •  ontroller   Co.,   "586. 

Converter  voltages,  unbalanced,  due  to  incorrect 
transformer  connections.  By  E.  C.  Par- 
ham,   755. 

Cooking,  electric.      (See  also  Stoves,  electric): 

Cost  investigation  by  Portland  (Ore.)  com- 
pany,  40. 

— — Development  work  by  Illinois  Northern 
Utilities    Co.,    *420. 

Dinner  for   twenty  takes   6   kw.-hr.,   *613. 

Electric    luncheon    results    in    free    publicity 

for  electric   cooking,  659. 

Indiana  electric  cooking  campaign  plans,   165. 

— — Ranges  for  the  Massachusetts  Naval  Re- 
serve,  769. 

Copper : 

-Engineering   aspects  of   the   copper   situation, 

498. 

Record    production    1916,    51. 

Copper  refining,  current  efficiency  in.  By  Law- 
rence Addicks,    (D.)    143. 

Copper  resistance  at  temperatures  below  zero 
By  E.  C.  Parham.  (D.)   143. 

Corona.      (See  also  Transmission   systems): 

Corona   phenomena,    (D.)    #376. 

Council  of  National   Defense  formed.   "1273. 

Cranes: 

Pole-top  crane,  *272,  *708. 

Portable  crane  used  with  truck,  *7S5. 

Thawing   ice    from    crane   trolley   wires.      By 

J.   H.    Edwards,  320. 

Current  density  in  electrolytes.  By  Lawrence 
Ad. licks,    (D.),    *568. 

Cyclone  damage  quicklv  repaired  by  Central 
Illinois  Public    Service   Co.,    1072. 


Daylight  saving,  comment,  259,   1147. 

Department  store,  joint  use  of  central  station 
service  and  an  isolated  plant,  *85;  com- 
ment,   67. 

Depreciation.     (See  also  Accounting) 

Comment,   449. 

Plant    depreciation.      Bv    F.   Gill   and   W     W 

Cook,    (D.)    519;    (D.)    931. 

Plant     depreciation,     principles     involved     in 

computing.    By  <;.  Nicholson  (DJ,  1267 

Detroit    Public   Lighting   Commission   report,   939 

Dielectric  losses,  relation  of  to  the  conditions  of 
charge  and  conduction.  Bv  F  Tank 
(D.)    192. 

Diesel   engines.      (See   Fngines,   oil.) 

Displays.      (See   also    Signs   and   decorative    light- 
ing) 
Mazda  lamp  window  display  contest,  252. 

Naval   window  display,  * 5 7 5 . 
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Edison  .a   seventj .  .  .,,. 

Edison  celebrates  birthday with  mplottes,  331. 

Edison  medal  awarded  Nikola  reala,  85/,  you. 
comment,  953. 

1  ..,,..-   I     io 

Reato,  n  Edison  differential,  4». 

Editorial    conference    of    business  papers,    nzs. 
1          ition:  ,  ., 

■nee     between     industry  and     scientific 
schools,  J.'1'.  , 

Central    Station    Institute    broadens 
in   scope,  773.  _ 

Eduction    committee    report,  n.    k.    i*.    a., 

0(1°- 

Engineering  education  for  national  develop- 
ment.    By  Dr.  A.  K.  Kennelly,      18. 

University     of    Oregon    issues    bulletin    on 

electrical  matters,   174. 

Electric  and  magnetic  unite,  international  sys- 
tem of.     By    [.   11.   Delhnger,   tD.)   378. 

Electric  coffee  mill  and  meat  grinder,  Coles  Mfg. 
Co.,   *-149. 

Electric   furnaces.     (See  Furnace,  electric): 

Electric    locomotive,    industrial,    Jeffrey    Mtg.    <~0., 

Electric   Manufacturers'   Club,    1031. 

Electric      Power      Club,     annual     meeting,      1030, 

1173,    1226. 

Electric   Storage   Battery   Co.    1916  earnings,  627. 

Electric   testing   laboratory  system  of  remote  con- 

tr  .1  for      By  P.  G.  Agnew,  W.  H.  Stan- 

nard  and  J.  L.   Fearing,   (D.)   327 

Electrical     apparatus     committee     report,     N.     t. 

L.   A.,  *898. 
Electrical    (  lub    of    Greater    New    York,    meeting, 

810.  .     „,.      . 

Electrical     Contractors'     Association     of     Illinois, 

midwinter   meeting,   239. 
Electrical    Contractors'    Association    of    Missouri, 

annual    meeting,    199,    240. 
Electrical   Contractors'   Association   of   \\  isconsin, 

annual  meeting,   116,   199. 
Electrical     contractors     form     Conference     Uud, 

1124;   comment,    1099. 
Electrical    Council    of    the    Underwriters'    Labora- 
tories,  meeting,    1072;    comment,    1049. 
Electrical  development  in   1916,  tendencies,  73. 
Electrical     industry.    effeU    of    high    costs,       78; 

comment,   65. 
Electrical    industry,   prospects   for   coal   tor,    \l/£. 
Electrical    industrv    to    the    front    in    Red    Cross 

drive,     1221. 
Electrical  manufacturers  accounting  and  cost  sys- 
tem,   M025. 
Electrical       Manufacturers'      Council,      comment, 

1193.  ...    j 

Electrical     precipitation     in     chemical     industries. 

Rv    A.    F.   Meston    (D),    1167. 
Electrical     precipitation,     theoretical     aspects     of. 

By    W.    W.    Strong    (D),    1168. 
Electrical  supplies,  current  prices,  870;  comment, 
83S,   94*.    992,    1040,    1088,    1136,    1184, 
1234,   12S2. 
Electrical    Supply   Jobbers   Association: 

Annual  meeting,   1028. 

Atlantic    Division    meeting,    576. 

Central    Division   meeting,    527. 

, Jobbers  and   N.    E.   L.   A.  committee  meet  to 

co-operate,   715. 

Pacific  Coast   Division,   annual   meeting,   164. 

Plan   to   increase   membership,    1073. 

Electrification  of  wool,    (D.)    44. 
Electrochemistry.        (See      also      subjects      listed 
alphabetically) : 

Opportunities     for,     in     America.         By     Dr. 

E.   F.   Roeber,   *14. 
Electrolyte,    current    densitv    in.      By    Lawrence 

Addicks,   (D.)   *568. 
Electrolytic  dissociation.     By  H.  J.  M.  Creighton, 

Electrolvtic     equivalents     of     gases.  By     Carl 

'Hering,    (D.)    809. 
Electromagnetic   waves,   effect   of   water   vapor   in 
the    atmosphere    on    the    propagation    of. 
Bv  F.  Schwers,   (D.)   570. 
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I- 1,  vatoi    Co  .   '778. 
Elevatoi   tor,  chart  tot  determining  ratings  of. 

Empire  State  l.i-  \   l  lectnc    \  locution,  electric 
distribution     committee     meeting,     525; 
mi  I  \< .n  meeting, 
Engli 

opi  ration    ;  and   i  esearch,  335 

Granting    ipecial    first-class    licenses    during 
wai  opposed  in  afaaaat  busi  tts,  I Oj 

High    COStS    a    stimulus    to    the    ..insulting    en- 

gineer.     By  II.  W.  Buck,  7k 

National   opportunities,   72. 

Engineering   Co-operation   Conference,   671, 
Engineering,  electrical : 

National  standardization,  comment,  2S7. 
I    of,   329. 

Horizontal   high-compression   type.      Mch-wen 

Brothers,   '946. 
ternal   combuation   engines,   characteristics 
nelds    of    application.         By     A.     A. 

Potter,    '1100;    comment,    1097. 
Oil      engines     VS.      transmission-line     service, 

1018. 
To  supplement   steam   plant  equipment.      By 

L.  I).  Shank,  *921;  comment.  883. 
Engines,  steam:  .  . 
Uniflow    generating    units,   characteristics   ot. 

Bv  K.  Hagenlochef,  ''260;  comment,  258. 
Erickson,  Halford,  on   fair  rate  of  utility  return, 

646. 
Evaporator,     submerged     type.        Griscom-Russell 

company,   *490. 
Evaporator,    water.        Row    &    Davis,    Engineers, 

Inc.,   "537. 


Fans,   electric: 

Adams-Bagnall    Electric    Co.,    196. 

Aerofan.      Russell   Electric   Co.,   *195. 

Carleton  Co.,  *196. 

Cast-iron    likely    to    supersede    pressed    steel, 

1182. 

Ceiling   fan   blade,   Roth  Wind   Power   Venti- 
lator  &   Fan   Co.,   *345. 

Centurv    Electric   Co.,   *195. 

— ■■(,"    Polar  Cub  fan,  A.   C.  Gilbert  Co.,  "196. 

Eck  fan.     Eck  Dynamo  &  Motor  Co.,  *  195. 

Emerson      swivel-trunion      type.  Emerson 

Electric  Mfg.   Co.,  *194. 

General   Electric  Co.,   196. 

Hamilton-Beach   Mfg.   Co.,   *195. 

Lindstrom,  Smith   Co.,  *296. 

Manhattan   Electrical   Supplies   Co.,    *196. 

Marelli   fan,  H.    Boker  &   Co.,   *194. 

Menominee  Electric  Mfg.   Co.,  *296. 

1917  types.  *194. 

Peerless  Electric  Co.,  196. 

-Pittsburgh    Electric    Specialties   Co.,    196. 

— — Propeller      fans,     motor-driven.        Batterman 
Truitt    Co.,    *442. 

Robbins  &  Myers  Co.,  M94. 


-Sprague  Electric  Works,  *296. 
-Western    Electric    Co.,    M95. 


'296. 


-W'estinghouse  E.  &  M.  Co.,  *195, 

Federal   Trade   Commission: 

Nominations  for  vacancies,  386. 

Personnel  changes,   119. 

-Pooling  and  distribution  of  coal  recom- 
mended,  1220. 

Feed-water    regulator,     Ray    Mfg.    Co.,    *99. 

Financial.      (See  also  Statistics): 

American    capital    in    an    Australian    utility, 

985. 

Central  station  and  other  stocks,  comparison, 

1058. 

Helping  the  financial  mobilization,    1058. 

Holding  companies,   enlarging  field   of,  *649. 

Light  and   power  bond   prices  in    1916,   *153. 

Light    and    power     utility    financing     during 

1916,   58. 

Public  utility  bonds  held  by  insurance  com- 
panies,  242. 

Secure  government  deposits  by  public  util- 
ity  bonds,    1226. 

Utility  earnings  1916,  866. 

Fire  detector,  Automatic  Fire  Detector  Co.,  *827. 

Fire  hazard  of  household  electrical  appliances, 
336. 

Fixtures,   incandescent   lamp: 

Adjustable  electrolier,   *702. 

Candle  fixture  socket.     Pass  &  Seymour,  Inc., 

*99. 

-Fittine  for  use  with  gas-filled  lamps.  Cen- 
tral  Electric  Co.,   *48. 

*Indicates  illustrated  articles. 


lamp    I  •  ..111111111 .1 1 

I  i I  lii  .ii  inds 

i  imp    a  lard         Fit  -  ibU     Stat  i    Lacini 

I  |ghi    .i.r  ...,i      n      ["i  imblt     Ml 

i  il.i    ro  ■    lamp   dip, 

■  ■  i.  i   Ismps.     An. I.  is.. ii  I  lectrli    Spi  i  i.ilty 

ector-refractoi  foi  t]  p<-  (    I  imp  .  "778. 

K.  flei  i.. i ,    silvered  gl  Na- 
tional       i        !■■  '441. 

Reflectoi     socket     for  medium-ba  e    type    C 

lamp.       An 

.  K    I    \  an   I  toren,  995. 
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Foreign   trade:      (See  also    Federal   Trade   Com- 

i  ..millions,    'I  ride   con- 
•  litmus )  : 

American  goods  in   British  mar'ect, 

•535. 

Canadian    market    for   foreign    electric    goods, 

869. 

Chinese      market      for      American      electrical 

goods,  201. 

Cuba,   electrical    imports,   392. 

Electric     vehicle    exports     growing,     393. 

— ■ — Electrical  exports,   November,    1916,  200      D< 
cember,     439,     584,     585,    633;     lanuary, 
728;    February,  825;    March,    1134. 

Electrical  exports  to  South   America  in   1916, 

246. 

Foreign     trade    competition,     need     of    stand- 

ization  in,  1 1 X3. 

International   commerc.al   outlook,  633. 

Italian    market    for   American   electrical    prod- 
ucts.      My    F.    Castiglioni,    358. 

Japanese     foreign     trade,     place     of     United 

States   in,    105. 

Licensing  American  exports,   1281. 

— - — lighting  fixture  trade,  679. 

-Post-war    competition    measures,     1232. 

Russ'an  market  for  American  electrical  prod- 
ucts.     By    Sterling   H.    Bunnell,    359. 

South-American  markets,  comment,  833. 

South  American  markets,  ways  and  means  of 

developing.      By  A.   H.   Keleher,    175. 

Webb   bill,  387. 

Wiring  devices  for.     Pass  &  Seymour,  *248. 

France: 

French    national    laboratory.      By    P.    Janet, 

(D.)   713. 

Hydroelectric    power,    development    of, 

471. 

Hydroelectric  progress,  773. 

Radio     installation     of     French     Postal 

Telegraph    Department.      By    Leon 
thillon,     (D.)     1168. 

Railway   electrification,    (D.),    425. 

Franchises: 

Dallas,   Tex.,   franchise   plan,   573,   666. 

Frani<lin    Institute    awards,    987. 
Franklin    medal    to    Admiral    David   Watson    Tay- 
lor  and    Prof.    H.    A.    Lorentz,    1128. 
French    electrical   journals  combine,    (D.),   233. 
Frequencv  changers.     Bv  R.  Townsend,  (D.)   570; 

discussion,  (D.)  *808. 
Friction    losses,    effects    of   temperature    on. 

\V.   Peuckert,   CD.),  *232. 
Fuel.     (See  also  Coal,  Oil,  and  Gas): 

Powdered    coal    as    fuel,    results    with. 

Henry  Hull,   *1 105. 
Furnace,    electric: 

Annealing  furnaces,  small,   227. 

— — Tapanning  furnace,  (D.)  1022;  comment, 
1194. 

Switchboard   for,    (D.)*929. 

Furnaces.       (See    Boilers.) 
F"uses : 

Continuity    tests,    contacts   for.    *418. 

Failure  to  blow,  result  of.  By  E.  C.  Par- 
ham,    416. 

"Fuswitch."     W.   N.   Matthews  &  Bro.,  *681. 

Inclosed  type,  characteristics  of.  By  Wal- 
ter Arthur,  I,  *456;  comment,  450;  II, 
*962. 

Refillable   type,   investigation   of    (D.)    233. 

Testing   of,    on    short-circuit,    (D.)    *472. 


Gage  for  waste  heat  service.  Precision  Instru- 
ment Co.,   1187. 

Gages,  three  draft  in  one.  Precision  Instru- 
ment Co.,  *147. 

Garage-door  opener.  Richards- Wilcox  Mfg.  Co., 
874. 

Gases,  electrical  properties  of.  By  J.  J.  Thom- 
son,   (D.)    1167. 

Gas-filled   lamps.      (See   Lamps,   gas-filled.) 

Gas  power  vs.  water  power.  By  H.  G.  H.  Farr, 
(D.)    713. 

Gears,  noiseless,  Westinghouse  E.  &  M.  Co.,  *48. 

General    Electric   Co.: 

Earnings   1916,   769;    comment,    737. 

— ■ — Gardens  for  employees,  *864. 
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General  Electric  Co.:   (Continued) 

Liberty  loan  subscription,    1027. 

New    York   City   offices   moved,    1175. 

Strike   settled,    1273. 

Generating  set,  domestic,  Main  Electric  Mfg. 
Co.,  »634,  *730. 

Generators.     (See  also  Motors)  : 

Alternator,  vertical  type.     Electric  Machinery 

Co.,   1138. 

Armature     winding,    theory     of.       By     S.     P. 

Smith,    (U.)    1216. 

Artificial  loading  of  generators  in  water- 
power  plants  for  test  purposes.  By  Rob- 
ert Treat,   (D.)   *760. 

Booster    trouble    remedied.       By    R.    L.    Her1 

vey,  *562. 

Compounding,  adjusting.      By  E.   C.  Parham, 

923. 

Direct-current    machines,    field    distortion    in. 

By    R.    W.    Owens,    (D.)    1167. 

Drying   generators,    924. 

Kfhciency   of.      By   W.    Kuramer,    (D.)    *853. 

Field-pole  shoe,  repairing.     By  R.  L.  Hervey, 

*  1 1 13. 

Flywheel-type    load    equalizer,     (D.)     570. 

Induction-generator  plant  .  By  J.  H.  Sieg- 
fried,  *793;    comment,  787. 

Internal    tempera 'ures    of    A.    C.    generators, 

332. 

Losses    in    identical    machines,    determining. 

By  Gustav   E.  Janson,  *967. 

Part-slot,       fractional-pitch       windings.         By 

Theo.    Schou,    *500;    comment,    499. 

Radical  changes  in.     By  B.  A.  Behrend,  *27. 

Sudden  short  circuiting  of  three-phase  gen- 
erators.    By  J.   Biermanns,   (D.)   807. 

Synchronizing  circuits,   patent,   *600. 

Testing   insulation    with    machine    in    motion. 

By    E.    O.    Schweitzer,    *  1 103 ;    comment, 
1098. 

Testing    table    for.        By     A.     M.     Holcomb, 

•1111. 

Variable-speed  type,  patent,   *  1010. 

Germany: 

Blind     operators    in     electrical     works,     (D.) 

1071. 

Central  station  at  the  Golpa-I.essenitz  lig- 
nite deposits,    (D.)    191. 

Centralization     of     ownership     of     electrical 

supply,    987. 

Electrical    industry,    increased    earnings,   990. 

Power   generation   and   supply,   centralization 

of     (D.)    425. 

Westphalian      water-power     plant.        By      E. 

Trieber,     (D.)     326. 

Glasses  for  protecting  the  eyes.  By  W.  W. 
Coblentz  and  W.  B.  Emerson,  (D.) 
1023. 

Goethals,    General,    in    private    practice,    288. 

Government  control  or  regulation.  Bv  Arthur 
Williams,    222. 

Grates.       (See    Boilers.) 

Great   Britain: 

American  electrical  goods  in  British  mar- 
ket.     *535. 

British    tungsten    lamp    patent    decision    filed, 

70. 

Co-operation     between     technical     press     and 

universities     in      England.        By     J.     S. 
Dow,   284. 

Discontinuance  of  British  Klectrical  Jour- 
nal,   (D.)    192. 

Electric    patents    expiring,    1917.       (D.)    378. 

Glasgow    tramways,    (D.)    663. 

High-speed    telegraphy    in    England,    816. 

Large-scale     production     of     electric     power 

for    England,    1175. 

Lighting     conditions     in     England.       By     L. 

Gaster,    (D.)    233. 

Power     station     at     Birchills,     Walsall.       By 

E.    M.    Lacey,    (D)    854. 

Provincial     Electric     Supply     Committee     of 

Great  Britain,  389. 

Sheffield,     England,     electric     steel     furnaces 

supplied     from     central     stations,      (D.) 
142. 

Stranded  wire,   use  of,   (D.)   761. 

Telegraphs  and  telephones  in  British  colo- 
nies.     By   R.   W.    Weightman,    (D.)    192. 

Tungsten    lamp    patent    decision    upheld     in 

England,   715. 

Water   power   in    Ireland,    (D.)    233. 

Grinder,  electric.  Universal  Electric  Co.,  *731, 
Wisconsin    Electric    Co.,    *779. 

Ground  detector  using  three  voltmeters.  By  A. 
K.    Miller,    283. 

Grounding  circuits  to  make  repair  work  safe, 
*418. 

Grounding  aev.ce  solderless.  Fargo  Mfg.  Co., 
*491. 

Grounds  on  consumer's  circuits,  tests  to  detect, 
37. 


Thermo  Electric  Faucet  Co., 
Univer- 


Co. 


H 


Hair   curler,    electric,    Russell    Elec.    Co.,    *873. 
Hair     cutter,     electric,     Moore     Electric     Corp., 

*1187. 
Hair-drying   comb,    Russell    Electric    Co.,   947. 
Harmonics: 
Pressure     harmonics     in     polyphase     systems 

and     windings.        By     B.     Hague,     (D.) 

807,    (D.)    853,    (D.)    1070. 
Heat   transmission   through    boiler   tubes.      By   E. 

A.    Fessenden    and    J.    W.    Haney,    (D.) 

233. 


Co., 


Heaters,   electric: 

Faucet- heater. 

*441. 

Fireplaces,    electrically    illuminated. 

sal    Stage    Lighting   Co.,    *47. 

For    automobile    engines.       Metal    Specialties 

Mfg.   Co.,   "147. 

For  melting  chocolate.  International  Elec- 
tric  Co.,    *48. 

For   pipes   *707. 

Immersion     heaters,     Russell     Electric 

1091,    Sterling    Corp.,    *635. 

Molding    press,    Westinghouse,    *874. 

Radiator,    Pelouze    Mfg.    Co.,    "1043. 

Radiator,     portable,     Rutenber     Electric 

•681. 

Water    heater,    circulating    type.       Automatic 

Electric   Faucet  Co.,   *1284. 

Water-heater,    patent,    *  1013. 

Heating,    electric: 

Electrothermal   processes,    (D.)    1022. 

Industrial    heating    bureau    report,    N.    E.    L. 

A.,    908. 

Heating  pad,  electric,  Scientific  Products  Co., 
*248,  Standard  Electrical  Appliance 
Co.,   *395. 

Heating,   steam: 

Central    station    heating    problem,    614. 

Holding    companies,    enlarging   field    of,    *649. 

Holding   companies   liable   for   special   tax,   68. 

House-wiring  campaigns.  (See  under  Central 
station  business  and  "Wire-Your-Home- 
Time.") 

Hydroelectric  developments.  (See  also  Water 
power.) 

Big    Bend    project,    Pacific    Gas    &    Electric 

Co.,    1081. 

Bombay    hydroelectric     power    scheme,     (D.) 

1167. 

Central   Maine    Power    Co.    shows   advantage 

of    large-scale   operations,    673. 

Connecticut  system,  construction  and  oper- 
ation of,  I,  *404,  comment  402,  II, 
*506. 

France    (D.)    471,   773. 

Harnessing    water    power    to    conserve    labor. 

By    Hugh    L.    Cooper,    *1200;    comment, 
1194. 

Hydro-Electric       Commission       of       Ontario 

buys    Ontario    Power    Co.,    1121. 

Ice  jams,  trolley  boat  to  prevent.  By  Ray- 
mond   Frances    Yates,    *370. 

Ice   problems,    897. 

Ice    troubles,    prevention,    *184. 

In    1916,    74. 

Irish    water   powers,    (D.)    808. 

Kern    River,    Calif.,    671. 

New     England     hydroelectric     service     aids 

coal    shortage,    1127. 

Ontario   system,    future   of,   481. 

Oro   properties   plans,   68. 

Southern  Sierras  system,  Rush  Creek  de- 
velopment,   *703. 

—Sweden,    1180. 

Turners  Falls  Power  &  Electric  Co.,  Mon- 
tague City  station,   *740,   comment,   737. 

Twin    State   Gas    &    Electric    Co.,    remodeled 

plant   at   West   Dummerston,    Vt.,    *529. 

Water  and  steam  plants,  economical  combi- 
nation,  1259. 

Westphalian     water-power     plant.        By     E. 

Trieber,    (D.)    326. 

Wisconsin     Public     Service    Co.    High    Falls 

Station,     operated     to     best     advantage. 
By  W.  J.  Wadsworth,  *464. 

Wissota   Dam,   Chippewa  Falls,   Wise,   *673. 

Hysteresis,  effect  of  cross-magnetizing  fields 
upon.      By   M.   H.    Williams,    (D.)    1023. 


Ice-making.  (See  Refrigeration  also  under  In- 
dustrial   applications    or    plants.) 

Ice   scraper.      Dudley   H.    Scott,    *1187. 

Illinois  Electrical  Contractors'  Association,  con- 
vention,   1271. 

Illinois  State  Electric  Association,  new-business 
committee    meeting,    774,    860. 

Illuminating    engineering: 

Lighting   accessories,   present-day   needs.     By 

Dr.    Louis   Bell,    122. 

Illuminating    Engineering    Society: 

Chicago  Section  meeting,   10/7. 

Convention,    620;    abandoned,    979. 

Election    of    officers,    *1225. 

Lecture  on  store  lighting  available,  1125. 

Membership   campaign,   864. 

'Sections    boundaries,    *7 19. 

Illuminat'on.  (See  also  Lamps,  Light  and 
Lighting.) 

Accidents    caused    by    improper   illumination. 

By  C.  E.  Clewell,  #1153;  comment, 
1146. 

In    war    time,    comment,    786. 

Light    wasted    by    dust    accumulation.       By 

Roy    Kegerreis,    *1008;    comment,    1002. 

Lumen   as  a   measure   of   illuminating  power, 

(D.)    377. 

Outlook  on  an  important  period  of  de- 
velopment.     By   Preston    S.    Millar,    »19. 

Reflection     factor,     measurement     of,     #958; 

comment,   954. 

Incandescent  lamp  fixtures.  (See  Fixtures,  in- 
candescent  lamp.) 

Incandescent  lamps.  (See  Lamps,  incandes- 
cent.) 

"Indicates  illustrated  articles. 


Indiana    Electric    Light    Association    hies    petition 

for  increase   in   rates,    1272;   new-bl 

committee  meeting,   1120,   1274. 
Indiana     Engineering     Society,    convention,     167. 
Induction,    unipolar.      By    E.    11.    Kennard,    (D.) 

*473. 
Inductive    interference,    899;    comment,    882. 
Industrial   applications: 

Air-compressor     equipment,     portable,     *225. 

Coal     mines,     electrically     equipped,     cost     of 

operating.       By    Cornelius    Weber,    559; 

comment,    546;    revision,    746. 
Coal    mining   by    electricity,   data   on    cost   of, 

1019. 

Cotton    compress,    hydraulic,     *515. 

Drying    fresh    ink    electrically,    138. 

Economx  i      by     electric      heat.        By 

A.    F.    Allsop,    1199. 
Electrochemical    industry,    use    of   waste   heat 

in,    (D.)    761. 
Electro-metallurgical       and       electrochemical 

loads,    *15. 
Enameling  and  japaning  electricity   for.      By 

Wert    S.    Scott     (D.)     1119. 
Heaters    in    oil    tank    used    for    treating    lum- 
ber,  93. 
Heating     scheme     to     prevent     water     tanks 

freezing,   89. 
Metal    mining   industry,   superiority   of  power 

lor,    1265. 
Molding    presses,    electrically    heated,    West- 
inghouse,   "874. 
Motors     ten     years     in     service     under     salt 

works   conditions,    *  1 39. 

Over-all    efficiency    in    industrial    work,    163. 

Paper   container   machine   with    ball   bearings, 

Si   F.   K.   Ball   Bearing  Co.,   *491. 
Print     shop     motors,     control     schemes     for, 

*321. 
Steam    hammer    replaced    with    electric   drive, 

*1209. 
Sugar    mill    drive   comparative    efficiencies    of 

motors  and  steam   engines,    185. 

Tag    marker,    motor    driven,      587. 

Tools     tempered     electrically     in     automobile 

factory,   188. 
Industrial    lighting.    (See    Lighting,   industrial.) 
Industrial  plants: 

C  oal    mine,    electrically    operated,    725. 

Chain    elevators,    operating   data    for.      By    F. 

F.    Espenschied,   *1246;  comment,   1245. 
— — Lumber  mill,  motor  drive  arrangements,  *37. 
Naumkeag   Steam    Cotton    Co.    electric   drive. 

I!y    David    Elwell,    *596;    comment,    594. 

■ Paper    mills,   electric   motor   drive    for,   *364. 

Printing-shop    motor    drives,    data    on,    276. 

Rock   crushing   plant   motor    drive    for,    *230. 

Screw   and   bolt    plant,   motor   drives   in.      By 

L.    J.    Lamberger,    *510. 

Shoe   factory,   electric   drive    in,    615. 

Industrial     preparedness.        (See     Preparedness.) 
Institute    of    Radio    Engineers    awards    medal    of 

honor,     *864;     awarded     to     Edwin     H. 

Armstrong,    979. 

Instruments:  » 

Frequency    indicator,    home-made,    *61 1. 

Megger    troubles,    causes    of,    966. 

Motion-study     watch.       Mortimer     T.     Silber- 

berg,    »538! 

Vacuum    ampere    gage,    (D.)    *761. 

Insulation: 

Effect  of  heat  on  cotton  and  paper.      Bv   L 

Schueler,    (D.)    854. 

Electric    porcelain,     (D.)     520. 

Electric    porcelain    discussed    at   joint    chemi- 
cal societies   meeting,   336. 
"Galalith,"     new     insulating     material.      102. 

(D.)    931. 
Insulating  material,  dielectric  losses  in,    (D  ) 

*1215. 

Insulation   of  line  near  cement   mills,   372. 

Insulation   on   wires  crossing  railroad   tracks, 

methods   of  preserving,   84. 
Insulator    deterioration,    expansion    principal 

cause   for,    1259. 

Insulator  problems,  "1256;  comment,    1244. 

Insulator   troubles,    1258;   comment,    1244. 

Method   for   testing,    1006. 

Rubber    insulation,    (D.)    712. 

Testing    insulation    of    generator    in    motion. 

By      E.      O.      Schweitzer,      "1103;      com- 
ment,   1098. 
Transformers      (high-voltage).        By     Alfred 

Still,    I,    *312;    comment,    307;    II,    *603. 
Insulators: 
Micarta-core     glass     insulator.       By     Lincoln 

Nissley,    *745;    comment,    738. 

Pin    type,    Locke    Insulator    Mfg.    Co.,    *299. 

Porcelain    type,    design    and    manufacture   of, 

1258. 
Porce.ain    suspension     type.       By    Harris    J. 

Kyan,    (D.)    520. 

Porcelain    type,    comment,    835. 

Selection     of,     in     transmission-line     design. 

By    Lincoln    Nissley,    416.  . 

Supports,    Steel   City   Electric   Co.,  *48. 

Insull,    Samuel    on     importance    of    efficiency    in 

generating     stations,     574;      on     Middle 

West  Utilities  Company's  progress,    1275; 

tribute    by     Commonwealth     Edison    Co., 

1269. 


Iron : 


-Characteristics  of  in  high-frequency  mag- 
netic fields.  By  Ralph  lirown,  (D.) 
191. 
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Kelvin,    Lord       Bj    Alexander    Russell    (D.)    44. 
Kitchenette    electnc,    National    Klectric    Utilittea 
Corp.,  B27, 


Labor : 

mmission  regulation  suggested,  68. 
—    Female   labor   shortage,   488 

Labor    market    1916,    73. 

Lamps,   electric.      (Sic  also    Arc    lamps,    Lamps, 

gas-filled,   and    Lamps,    incandescent.) 
Bicycle    headlamp,     Metal     Specialties     Mtg 

-Combined   table   lamp   and   phonograph,  Geo. 
C    Lynch  Co.,   M41. 


564. 

Cooper-Hewitt    Lamp 


Co. 


gal- 


gai- 


— For    bridge    warning, 

Mercury   vapor   lamp. 

"145. 
— Mercury-vapor      lamp     outfit     for     printing, 
Cooper   Hewitt    Klectric   Co.,   #99S. 

Mine   lamps.      By    F.    T.    Forster,    (D.)    808. 

Nernst   vapor   lamps,    (11.)    760. 

Oil    lamp    converter,    I'lunic    &    Atwood    Mfg. 

Co.,    *345. 
Pilot    lamp,    for    electrical    appliances.    Elec- 
tric   Signal    Co.,    •731. 

Portable     electric     safety     lantern,     Portable 

Klectric   Safety   Light   Co..   "634. 

. Sewing-machine     lamp.        Keith     Mfg. 

•635. 
Lamps,   gas-filled. 

"Davlight"     lamps    tor    New     York    art 

lery,   *40. 

Low-voltage   type.    Lux    Mfg.    Co.,    634. 

Lamps,     incandescent.       (See     also     Lamps, 
filled.) 

British    patent,    note    on,    (D.)     142. 

-Color-matching    unit,    St.    Louis    Brass    Mfg. 

Co.,   731. 

Continuity    tests,    contacts    for,    *418. 

Cooled    nitrogen   filled    type,    patent,    221. 

Radiation  from  straight  and  helical  tung- 
sten  filaments,    (D  )    M069. 

Reading   lamp,    100-watt.    Uno-hte    Co.,    *682. 

Ribbon      filament,      tungsten      lamp,      patent. 

•178. 

Tungsten   lamp    patent    licenses,    392. 

Tungsten   lamp,    vacuum    type,   data    on. 

C.    E.   Clewell,   M107. 
Lead: 

Record    output    1916,    53. 

Lead-burning    apparatus,    Ashton,     Laird    &• 

•731. 
Legal:  ... 

Action    for    loss   of    fire    occasioned    by 

tricity,    724. 

Anticipation     of     highways     being     used     for 

house   moving.   484. 
— —Assumption  of  risk  and  due  care,  865. 

-Bell    system's    ownership    of    local    telephone 

stock   illegal,    164. 

Burden    of   proof,    628. 

Burden     of     proof     showing     no     negligence 

rests    with    lieh'    company.    388 

Capitalization    of    public    utility,    1229. 

Claim  for  minimum  rate  during  receiver- 
ship after  power  was  cut  off  not  al- 
lowed,   1035. 

Commission    findings,    review    of,    986. 

Commission    not    bound    to    acquire    informa- 
tion    entirelv     from     evidence    produced 
before    it,    1082. 
Company    has    no    right    to    discontinue    ser- 
vice upon   tender  of   payment,   388. 

Compliance     with     statute     not     evidence     of 

proper   construction,    338. 
Concurrent    negligence    for    faulty    construc- 
tion   and   maintenance,    338. 

Condemnation    of    state    lands,    628. 

-Condemnation  of  water  power,   1179. 

Constitution  of  entry  for  survey  of  emi- 
nent domain,   724. 
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publii . 
I).:,  i  itr   iimmh   powei    to   munici- 

pality, 
— Depreciation    "i    propertj    due    to    tree    cul 

ting  b)    linemen,    1 1 79 
.    Double    taxation,    I 
l>ut\    in  furnishing  sufficient   help,  484 

I  Mil  v     ,.l     Utility     to 

Econon      I      el     Mfg.  Co.  I      P     \ 

:u,  al   i  ommittee,  7ti3,  kio. 

Eminent  domain,    1131. 

Eminent  domain  and  ti.uisiiiissi.ni  lines,  123 

l  mplo}  ri's    injur}    ai  don    foi ,    1131. 
—  Employee's   right   to  service   letter, 

Employe)     not    liable    foi     damages    if    suf- 
ihh  in    u mi  ning    i  ■   gi> en,   434. 
Expert   testimony,   938. 

Expei  I  <i28. 

tent    oi    righl    of    powei    company,    388. 
Fixed    prices    denied     Victoi     Talking     Ma 

Chine    Co.    by    Supreme    Court,    715. 

Franchise  time   limit,    1179. 

Greatest  care  must  be  maintained  by  light- 
ing   company,    292. 

Ill-health  resulting  from  stagnant  back- 
water,  674. 

Indeterminate    permits,    865. 

■mi  us  recei\  ed  by  pei  son  on  pi  ivate 
ground  used  by  public  as  .1  common 
highway, 

Injury    to    employee,    580. 

Injury    t,,    shade    trees,    1229. 

Kenny    patent    upheld,    104 

Lamp     trimmer's     death     due     to     negligence, 

(,74. 

I  egalitv     of     methods     employed     by     making 

public    improvements,    243. 

Liahilitv     for     damages     caused     by     excava- 

t;oh,    388. 

Liability     of    telephone     company,    the     wires 

of   which  are  in   close   proximity   to   high- 
tension    lines.    820. 

Municipal    street-lighting    contract,    necessity 

of    bidding    for,    865. 

Municipal     utilities     must     be    operated     sep- 
arately,   102. 
Negligence  involving  third  persons,   1276. 

Negligence    of    fellow    employees,    1179. 

Negligent   placing  of  lines,   1229. 

Ordinance  requiring  underground  distribu- 
tion,   compliance    with.    820. 

Power    dams,    regulation    of,    1179.  » 

Power  of  city   in   eminent   domain,    772. 

Power   of   city    to    make    contract,    724. 

Power    of    freeholders    in    relation    to    public 

service   commission,    1082. 

— —Property    devoted    to   public    use,    1131. 

Public  utility   monopoly,   388. 

Public    utility    regulation,    292. 

Public     within     the     meaning    of    employers' 

liability   law,    580. 

Rates     general     and     special     distinguished, 

292. 

Reasonable    exercise    of    authority    by    com- 
mission,   434. 

Reasonableness     of    order     regulating     rates, 

724 
— Regularitv   in    support   furnished   dependents, 
1035. 

Regulation   of   right  to  use   street,   628. 

Removal    of   poles    interfering   with    highway 

improvement,   674. 

Repair    of    defective    wires,    reasonable    time 

necessary,   772. 

Responsibility    of    employer    for    negligence, 

724. 

Review    of    commission's    orders,    1131. 

Rights    in   city   street,    1131. 

Right  of  commission   to   enforce  duties,   724. 

Rights   of   holding   company    in    a   subsidiary, 

842. 

Right   of  municipality   to   issue   utility   bonds 

without  submission  to  popular  vote,  628. 

Right  of  municipality  to  order  wires  un- 
derground,   938. 

Right     of    municipality     to     purchase     under 

an   indeterminate   permit,   580. 

Right    of     property     owners     regarding    tree 

trimming,   986. 

Right   of  utility  to  acquire   public  land,   986. 

Right    to    cut    off    service    for    non-payment, 

772. 

-Right  to  sell  energy  in  non-adjacent  terri- 
tory   denied,    292. 

Safe  place  to  work  for  employees  of  inde- 
pendent  contractor,    338. 

Safe  poles  for  linemen,  provision  of,    1276. 

St.  Louis  conduit  space  monopoly  de- 
stroyed,   198. 

Salesman  inspecting  installation  of  ma- 
chinery regarded  as  employed  in  manu- 
facture thereof  under  compensation 
law,   388. 

•Indicates  illustrated  articles. 
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Will  I. no   I; 

Bill  •  i  ti  ii  al   mat  •    the 

New    York    Assembly, 
Bills    mi    scientific     and    industrial    research, 

.  ,,11,1111  nt, 
Idaho   utilil y   It  gislation,  o7 I. 
Mew    York    journeymen    electricians,    lull    to 

In  '  DSe,     4.12. 

i  iiin y  employment  i  onl recti    bill, 
Watei     powei     development    commission    for 
New   York,   339. 
Light    "M    the   eye,   effects   of,    '1'  i    '41. 

Light,     quality     of,     from     an     illiitnin.int     as     indi- 

olor    temperature."      Fly 

i      i'     ii    I.    and   W.   I-    Forsythe,   '!>.) 
617. 

Lighting  ing,     relation     bi 

By    P.   C.   .Nutting.   (I) 

I.ightin.  Humiliation,    Light- 

ing,     Rood,      Lighting,      industrial,      and 
Lightii 

"Daylight"    lamps    for    New    York    art    gal- 
lery, 
—  For   the    Edison   dinner       By    A.    I..    Powell, 
•374. 

Lamp  equipment    report,    N     E.    L.    V,   *903. 

Light    conditions    in    England,     (D.)     233. 

Lighting    wall    paper    display    room,    *93. 

Motion    picture    studio    lighting    layout,    "799. 

Office    building    lighting,    economies    of.       By 
Samuel    (i.    Hibben,    (D.)    472. 

—  -Outdoor  lighting  committee  report,  N.  E. 
L.    A.,    *903. 

Preparedness     parade     at     Columbia,     S.     C, 

•1033. 

Principles  of  good  lighting.  Bv  P.  G.  Nut- 
ting,    (D.)    617. 

Station  lighting,  electric  truck  as  an  emer- 
gency   source,    *924. 

Theater     lighting     from     side-wall     reflector 

boxes.     By  J.  L    Stair,  *324. 

Lighting,    flood: 

Art    museum    window,    928. 

Chicago,    Lincoln    Park    statues,    *  1 126. 

Denver   theatre   district,    *517. 

Drill    field,    #903. 

For  industrial    protection,   *812. 

New  York  bridges,  emergency  flood-light- 
ing,   387. 

New  York,  tribute  to  foreign  war  commis- 
sions,  *  103 1 . 

Outdoor    substations.      By    M.    M.    Samuels, 

*918;    comment,    882. 

Police  power   of  in   war  time,   *933. 

Projector,   Wheeler   Reflector   Co.,    *946. 

Projector  for  protective  flood  lighting,  Lu- 
minous  Unit   Co.,   *  1 236. 

Protective   lighting,    *933. 

Purdue    University    building    flood-lighted    as 

demonstration,    *275. 

River-bank    plant,    *934. 

Substation    corners,    419. 

Swimming     pool,      with      submerged      lamps, 

*470. 

Temporary        floodlighting,        old        arc-lamp 

shades   for.     Bv   C.    B.    Dean,   *925. 

Temporary    installation,    *806. 

Washington    Monument,   68. 

Lighting,    industrial: 

Factory  lighting  figures  by  Ward  Harri- 
son before  Chicago  Section,  I.  E.  S. 
Bv    T.    R.    Cravath,    1077. 

Factory   lighting,    legal    requirements    of.     By 

C.    E.    Clewell,    *1203. 

Improving  shop  lighting  in   Wisconsin.   1230. 

In    automobile   factories.      By   C.    E.    Clewell, 

*1253. 

Industrial    lighting   committee    report,    N.    E. 

L.    A.,    903. 

Modern    lamps    and    industrial    applications. 

Bv     C.     E.     Clewell,     *1107;     comment, 
1098. 

Relation     of     industrial     lighting     to     safety. 

Bv     C.     E.     Clewell,     *1153;     comment, 
1 146. 

What  adequate  lighting  means  to  indus- 
tries. Bv  C.  E.  I  lewell,  *1052;  com- 
ment,   1050. 

Lighting,    street: 

Chicago     street     lighting     svstem     saving     of 

$1,000,000.     By  Gilbert  Rutherford,  282. 

Cincinnati   plans,   1129. 

Contract    renewals,    comment,     833. 

Cost     data    on     Lincoln     (Neb.)     installation, 

1211. 
Emergency    outfit    for    street-lighting    crews, 

656. 

Lamp    changing    outfit,    *802. 

Lincoln     (Neb.)     installation,    cost    data    on, 

1211. 
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Lighting,  street:    (Continued) 

New   Orleans,  extensive  improvements,   *431. 

Ornamental     standards      for      Los      Angeles, 

*1176. 

Philadelphia,    *8S9. 

San    Diego,    Cal.,    improvements,    485. 

San    Francisco    extends    system,     1034. 

Shading   street    lamps,    "1210. 

... Small     town     street     lighting,     securing     and 

operating.      By   Sam    I!.    Mott,  277. 
. Standard     for    temporary     illumination.       By 

C.    B.    Dean,    '186. 
Street    and    highway    lighting    committee    re- 
port,  N.    E.    L.    A.,   904. 
Utilization    factors    for    street-lighting    units. 

By    Eugene    Peterson,    *  1 156. 
Lightning: 
Analysis    of    damage   caused    by.      By    C.    \V. 

Piper,    609;    comment,    593. 
Protection      arrangements,      deductions      on, 

136. 
Lightning    arresters: 
Characteristics     of     electrolyte     for.       By     G. 

C.    Dill,    (D.)    *1168. 

Choke    coils,    patent,    1055. 

For    transmission    lines.      Railway    &    Indus- 
trial   Engineering    Co.,    *634. 

Patent,   *369. 

Sphere-gap     electrolytic     arresters,      General 

Electric  Co.,   *681. 

Testing    instrument,    *753. 

Linemen's   gloves,   testing  of.      By   C.    W.    Ward, 

*920. 
Linotype   pot,   electric,  Cutler-Hammer   Mfg.    Co., 

*779. 
Los    Angeles: 

Aqueduct  power  system,   progress   on,   932. 

City    Council    rescinds    plan    to    buy    private 

systems,    482. 
— . — Ornamental    lighting    standards,    *1176. 
Power  contract  between   city  and  companies, 

983. 
Purchase    of    distributing    systems    in    sight, 

672. 
Street    lighting    load    appropriated    by    muni- 
cipal   plant,    53. 

To    buy    distributing    systems,    816. 

\  aluation  of  utilities.     By  Max  Thelen,  841. 

Lubrication : 

By   G.    B.    Vickers,    (D.)    142. 

Hydroelectric     station     oiling     system,     *742. 

— . — Oiling     device     home-made,     for 

driven   pump,   *5 14. 
Pressure    of    oil    film    lubrication. 

Newbigin,    (D.)    96. 
Resistance-box    plug    lubrication. 

Manley,   (D.)   473. 
Lumen  as  a  measure   of  illuminating  power,   (D.) 

377. 
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McGraw  and  Hill  Publishing  Companies  con- 
solidate,   427;    comment,    449,    *476. 

McGraw,  James  H.,  on  proposed  postal  rates 
increase,    982. 

Machinery,  electric,  French  and  American 
standardization  rules.  By  A.  S.  Mil- 
houd,    (D.)    232. 

Magnetic  braking  couples.  By  G.  Vallauri, 
(D.)    569. 

Magnetic  contactor.  Industrial  Controller  Co., 
99. 

Magnetic  permeability,  effect  of  strain  on.  By 
James  Theron    Rood,    (D.)    94. 

Magnetic  properties  of  iron,  nickel  and  cobalt 
above  the  Curie  point.  By  Earle  M. 
Terry,    (D.)    854. 

Magnetic  standards,  determination  of  the  de- 
gree of  uniformity  of  bars  for.  By 
Raymond    L.    Sanford,    (D)    425. 

Magnetization,  Keeson's  theory  of.  By  Earle 
M.    Terry,    (D.)    854. 

Magnets,  chromium-steel.  By  E.  Gumlich,  (D.) 
1119. 

Manholes: 

. Cost  data,  1162. 

Gas     protector     for     manhole     work.     Gasco 

Protector   Co.,   *47. 

Pumping    outfit,    portable,    *754. 

Measurements: 

Air    electric    strength    and    measurement    of. 

By  J.  B.   Whitehead,   (D.)    1024. 
Flux    density     and     permeability,     measuring 

by   differential   method,    (D.)    *518. 
Lecher     system.        By      F.      C.      Blake     and 

Charles    Sheard.    (D.)    664. 
Load     tests     without    breaking     circuit.       By 

Sydney    Fisher,   *274. 
Measuring     large      high-frequency     currents. 

By   G.    Kleinath,    (D.)    *809. 

Measuring    magnetic    drop,    745. 

Measuring     the     voltage     and     frequency     of 

alternating        currents.  By        Johann 

Sahulka,    (D  )    #664. 
Potentiometer,     for     measuring     "hot     spot" 

temperature.         Westinghouse       Electric 

&    Mfg.    Co..    *46. 
Resistance    standardizing    bridge.      By    C.    V. 

Drysdale.       (D.)    473. 
Measuring    feeble    high-frequency    currents.      By 

Bela  Gati,    (D.)    *95. 
Megger   troubles,   causes    of,   966. 
Merchandising    methods.      (See   also    Central    sta- 
tion  business.) 


Direct-current 

torque   of. 
— Dynamometer 

ard  type. 
Indicator      for 


Merchandising  methods:    (Continued) 

Ek-ctric    range    distribution    by    department 

stores,    1 1 63, 
-Trade  and   merchandising   policies,   comment. 

257. 
Mercury-vapor   pump,   high  vacuum.      By    Charles 

T.    Knipp,    (D.) 
Meters: 

■Ampere-hour    meters,    errors    of,    il>.)    *520. 
Capacity    metei    direct  reading   patent,   746. 

■Combined    watt-meter   and    volt  ampere    meter. 

By    Henry    II.     I. yon.    "415. 

Direct-current    meters.       By    Zicgcnherg,    (1).) 

569. 

meters,      determination      of 
By   !■:.   Alberti,    (D.)    12i 
wattmeter,    con  entrii     stand 
By  A.   E.   Moore,   (D.) 
crest-voltage      measurements, 
patent,    *556. 

Inspection    of    jewels    and    pivots,    901. 

Load     tests     without     breaking     circuit.        By 

Sydney   Fisher,   *274. 

Maximum-demand     type,     characteristics     of. 

By     W.     F.     Kimball,     *  101 1 ;     comment, 
1099. 

Meter   committee    report,    X.    E.    L.   A.,    901; 

comment,    882. 

Meter        installations,        specifications        for, 

adopted    by    Illinois    company,    *140. 

Meter    rack,    adjustable,    *  1 1 60. 

Outdoor    meter-houses,    Westinghouse     E.     & 

M.    Co.,   *490. 

Outdoor    metering,    high-tension.      By   Adrian 

Tobias.    847. 

Phase-rotation  meter.      By  R.   F.    Schuchardt, 

475. 

Phase-rotation    meter,    home-made,    *226. 

Portable     test     set,     method     of     connecting, 

•1211. 

Recording-demand    watt-hour    type,    Westing- 
house, *1285. 

Root    mean    square    current    meter,    Westing- 
house E.   &   M.   Co.,   346. 

Temperature     indicator     for     electrical     appa- 
ratus.     G.    E.    Co.,    *1237. 

Test    bar    for    quick    connection     of     meters, 

•1016. 

Testing     load     box,     Wm.     B.     Dalton     Co., 

•1138. 

Testing    on    Ohio    system.      By    C.    A.    Mul- 
len,   *964:    comment,    955. 

— — Testing   unit   for   an   electric   shovel,    *273. 

Voltmeter,    portable    electrostatic    type.       By 

E.    R.    Wolcott,    (D.)    *972. 

.Watt-hour  meter  box,   Tames   E.  Gleason  Co., 

*730. 

Watt-hour   meter,   d.    c,    (D.)    *  1071. 

Metric   svstem : 

Adoption  of  in  the  U.   S.,   (D.)    473. 

American    Institute    of    Weights    formed    to 

oppose,    725. 
— i — American     Metric    Association     formed,    339. 
Metric  equivalent  now  inserted   in   Electrical 

World,    641. 
Michigan    Engineering    Society,    annual    meeting, 

291. 
Mines: 

Winding  systems   in   mines.      By   Harold    W. 

(  layden   and   S.   E.  T.   Ewing,    (D.)   662. 
Minnesota    Electric    Association,    annual    conven- 
tion,   436,    574. 
Missouri    Association    of    Public    Utilities,    annual 

convention,    1032. 
Molybdenite      at      high      temperatures,      electrical 

properties  of.     By  A.  T.  Waterman,  (D.) 

*1267. 
Motion-picture    appliances: 
Inclosed     overhead-trollev 

Frank   Detering,    *249. 
Motion-picture     industrv,      value 

machinery,    *567. 
Motion-picture    studio    lighting   layout,    *799. 
Motor  chair.   Ford  Motor  Chair   Co.,  *1043. 
Motors.      (See    also    Generators.) 
Accelerating,   automatic  methods   of.      By   H. 

D.   James,    (D.)    570. 
— —Control   of,   333. 

Cooling   variable-speed    motors,    patent,    *600. 

Elevator    for   installing   motors    overhead,    N. 

Y.     Revolving     Portable     Elevator     Co., 

•778. 
Elevator     motors,     calculating     ratings     for. 

*1262. 

Field-pole    shoe,    repairing.      By    R.    L.    Her- 

vey,   •1113. 
Grinder  motor.     Westinghouse  E.   &  M.   Co., 

•250. 
Headstock     motor     for    woodworking    lathes, 

Westinghouse,    994. 
Heavy-dutv     direct-current     type.        Relianci 

Electric  &   Engineering  Co..   *1284. 

Inclosing    methods    for,    *318. 

Induction    motor    characteristics.      By    L.    W. 

Smith,    (D.)    569. 
— —Induction    motor,    torque    and    slip    of,    (D.) 

*930. 

Induction     tvpe,     adutstable     speed.       By     1"  ■ 

eedy,   (D.)    423. 
Inductive    field    shunts    for    railway    motors. 

By    L.    .Viler,    (1).)    931. 
Intermittent    motors,    rating    of.       Bv    Tl.     II. 

Broughton     (D).    1070     (IX),    1167. 
Key     extracting     device.        By     Emile     l'ilpel, 

•418. 
Largest   motor,   Westinghouse   E.    &   M     Co., 

•251. 
Losses    in    identical     machines,    determining. 

By  Gustav   E.   Jansson,   "967. 

•Indicates  illustrated  articles. 
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\l  otors:   i  •  ontinued  I 

Sdutti-speed  tyj  '  1 186. 

•Not  n     type,     I 

conditions    in.       By     K.     E.     Ilellmund, 
(D.)   472. 
Overload   capacity,   method   of   utilizing.     By 

Sydney    Fisher,    "225. 

Polyphase     induct.on     type,     calculating     the 

performance    of.       B}     i.utiier    11.    James, 

Mi.i    569, 

Polyphase     induction     type,     with     unbalanced 

lanes.       By     A.     A.     Gazda,     (D.) 

569. 

Print-shop   motors,  control   scheme   for,   *  32 1. 

Results    when    fuses    fail    to    blow.       By    E.    C. 

Parham,    416. 
Reversal   of  direction   of   rotation.     By    K.    L. 

Ilervey,    135. 

Rowboat    motor,    Jewel    Electric    Co.,    *298. 

ring    machine    motor,    Westinghouse    E.    & 

M.    (  o.,    298. 
Single-phase   units  on   lighting  circuits;    com- 
ment,   161. 

Squirrel   cage   motors    (D.),   *279. 

Starter,   burning  out  of.      By   E.    C.    Parham, 

1063. 

Synchronizing    circuits,    patent,    *600. 

Temporary     installation     on     concrete     floors. 

By   II.   S.    Rich,   *512. 
-Test     set,     method     of     connecting     without 

long    service    interruption,    *1211. 
Three-phase     tvpe,    calculation    of.      By    Karl 

Metzler    (I).),   377. 
Two  phase    m<-tor    trouble.      By    Henrv    Mul- 

ford,    "513. 
Two    wound    rotor    induction    type,    apparent 

difference     in     acceleration.       By     E.     C. 

Parham,     371. 

Variable  speed  type.     R.   P.  Warner  Co.,  *48. 

Washing-machine    motor,    Domestic    Electric 

Co.,   *1042. 
Municipal    ownership: 

Advocates    defeated    in    Portland,   Ore.,    1224. 

Concord   (Mass.)   plant.    By  A.  W.   Lee,  282. 

-Los    Angeles: 

City    Council    rescinds    plan    to    buy    pri- 
vate systems,  482. 

Purchase      of      distributing      systems      in 
sight,    672. 

Street      lighting     load      appropriated 
municipal    plant,    S3. 

—Oklahoma   plants   show   deficit,    1073. 

Portland   (Ore.)   system,  report  on,  433. 

Seattle    (Wash.)    utility   bond   issue,   49. 

State  tax   for  municipally-owned  utilities,  167. 


by 
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National    associations,    localizing    activities,    com- 
ment,  65. 
National     Association     of     Electrical     Inspectors, 

Western     New    England    Section,    winter 

meeting,    54. 
National    committee    on    gas   and    electric    service, 

1174:   questionnaire  on   fuel,   1271. 
National    Conduit    &    Cable    Company,    financing, 

672. 
National   Electric   Light   Association: 
Chicago     Electric     Vehicle     Section,     annual 

meeting,    1079. 
Commercial    Section: 

Activities,    480,    *526. 

Electrically-equipped     furniture    develop- 
ment,  526;   comment,   546. 

House-wiring  booklet.   *672. 

Salesmen's     handbook     committee     meet- 
ing,   384. 
Convention : 

Accounting     sessions,    915. 

Address  of   Presidenl    Wagner,  *891. 

Comment,    785,    833,    881. 

Commercial  sessions.  *903. 

Electric    vehicle    sessions,    *911. 

Papers,    reports    and    discussions,     *894. 

Plans,      164,     *S26,     620,     715;      altered 
plans,    763,    811. 

Proceedings,    *884. 

Program,   858. 

Technical     and     hvdroelectric     sessions, 
•894. 
Convention    Proceedings    reviewed    by    Lon- 
don Electrician    (D.),  665. 
Co-operation     committee     en     technical     sub- 
jects.   768. 

Electric    \  ehicle    Section,    527. 

Enlarged    public   policy    plan   suspended,   862. 

Membership   committee,    campaign,    527,    666. 

National  committee  on  gas  and  electric  serv. 

ice.    1027. 
New   England    Section: 

Inspect    Narragansett    Lighting   Co.,    386. 

Question   box   convention,   430,   47".    529, 
614. 

Tour    of    Narragansett    company's    svs- 
tem,   234. 

War     conference,     1120. 
New    York    Section,    women     in    Red    Cross 

work,    »771. 
Pacific   Coast   Section: 

Aims    and    policies,    720. 

Comment,    737,     1001. 

First  annual   meeting,   486,  622.   720,  737, 
805,  813,   •862:   comment.   737,    1001. 

Section    formed,    72. 

Pre-convention    plan,    498. 

— —Public   policy   committee  meeting,    1176. 
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Rale    n  •••  ii .  h    ,  port,    1115 

Section*  work   modifii  I  in   wsi    year,   117  7 

I  ••in    ,.i    field 

■ 
Western      \<»      England     section, 
ted,    IW, 

w  it  Ins    >  oremittee 

■  in. n    ..n    si. hi, i. ii, i    tei  i 

Standardii  i i   ol    appliam  ■ 

■ 
lion  il    in  t    Pi  otection    \ss,„  iatio 
National      i       trical  ition, 

ii.    annual 
inf.  ling,   i 
nil    Fire   Protection    Vssocistion,   Iniui 
halts  national  rir.  im-  code  meeting,  621; 
. 
National    foreign    trade    convention.    338;    com- 
ment. 

National  Lamp  Works,  waj  gardens,  '935. 
fork  i  .1% 

Brooklyn    Edison    I 

Appliance   and    powei    growth, 

i  ompensating  employees  for  leads,  1067. 

Growth    1916,    -4.55;    earnings, 

Safeguarding    coal    supply.    <>J5. 
Hush   Terminal,  applications  oi    electricity  at, 

692;  comment,  t'f 

Co-ordination    of   utilities, 

Electric  energy   output    1915. 

Electric  lighting  tribute  to  foreign  war  com 

missions,    "  li>.<  1 . 

Emergency   flood-lighting  of  bri  Iges.  387 

Lighting    demonstration    on    "model    block," 

Military   census,    1 

Mobilisation    of    utilities,   Q7° 

New    York    Edison 

Asks   relief    from    rate   cuts.    1174. 

Powei   contracts,  1132. 

Record   week  in   new   contracts. 

Red  (ross  work.   •937. 

Service    statistics.    150. 

1917  Electrical  Exposition,  IJ72. 

Queensborough  Gas  &   Electric   rate  case,   69, 

285 

Railway    power    contracts,    1132. 

Kate    reductions    for    New    York    &    Queens 

237. 

Telephone  situation  in  city  departments,  288. 

Niagara,  Lockport  &  Ontario  Power  Co.  dis- 
tribution   of    power    sales,    1081. 

Nickel  wins,  tatigue  of,  under  the  influence  of 
transverse  alternating  magnetic  fields. 
By    W.    Brown    (D.),    1119. 

Nitrogen    fixation: 

By   Helen   R.   Hosmer    (D.).,   44. 

Comment.    787. 

Government  plant  at  Rock  Island  (111.)  pro- 
posed,   426. 

Government    plant    sought    for    Augusta,    Ga.. 

4J8. 

Government  sites  inspection  party,  477. 

Nitrate    industry   at   home    and    abroad,    385; 

comment,    353. 

Rock    Island    (111.)    site,   advantages    of.      Bv 

H.    S.    Putnam,    *607;   comment,   691. 

North    American    Company,    annual    report,    1177. 

Northern    White    Cedar    Association    convention. 

Northwest  Electric  Light  &  Power  convention 
plans,   340,    1030. 


o 

Office    buildings: 

Lighting  economies  of.      By   Samuel   G.   Hib- 

ben    (D.).  472. 
Ohio    Electric    Light   Association: 

Annual    convention,    726:    abandoned,    1123. 

New   business  men's   meeting,    116,   436,    523. 

630,    979. 

Station   operating  committee   meeting,   940. 

Transmission      and      distribution      committee 

meeting,  822. 
Oil: 
Switch    oil,    non-inflammable.      Bv    G     Stern 

(D.),    663. 

Transformer  oil,  insulating  properties  of,  66. 

Transit   oil.   reducing  inflammability.      By    R. 

I.   Elkin,   283. 
Oil    circuit    breakers     vSee    also    circuit-breakers 

and    switches)  : 

Short-circuit   tests  on.    135. 

Westinghouse   E.   &   M.  Co.,   *98,   *147. 

Oil    drying    and    purifying    outfit,    Westinghouse 

E.   &   M.    Co.,   *395. 
Oil-testing.      Hy    Albert    Martineau,    1160. 
Oil-testing  cup,  Westinghouse  E.  &  M.   Co.,  *539. 
Oil-testing   set,   home-made,   *803. 
Oilers,   crosshead   pin   and   eccentric,   Richardson- 

Phenix  Co.,  *344. 
Oklahoma  Gas,  Electric  &  Street  Ry  Association, 

annual  convention,    1077. 
Omaha    Electric    Light    &    Power    Co.,    earnings 

932. 
Oscillating-current  circuits,  mathematics  of       Bv 

V.  Bush,   (D.)   713. 
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Hi  m. I  proji  ■  t.    1081, 
i  Ii.iiuhik    Hon,   flat   rati    Ic 

Bi  ngsten  I  imp   p  iti  ni   d<  i  I  don   filed, 

i  '"  mi  owni  ,l   pati  nts,  bill  to   lit 
1 120 

Pal Hi.  e  work  handii  appi  d,  .'.in. 

Status  ,,i  patents  during  wsr, 
Patents  i 

\  ljustabli    electi  olii  r. 

X:'   ■  Heating  movi  men)  from 

.  464, 
Capacity  meter,  direct-reading,  746. 

Conductors    for   pulsating   cm  i  cuts, 

Conduit   molding,  metallic,    1255. 

Cooled  nitrogen  filled   lamp, 

Cooling  variable  ipi  i  d   n 

('"i   ''  ii      .in.iiiist      l,nr 

surges,   "219. 
Dud   bushing,  flexible,    ' 

Generator,  variable    peed  type,  '1010. 

Incandescent     lamp     with     ribbon     filament, 
•178. 

Indicator     foi    cresl    voltage    measurements, 

•556. 
—   Insulating    barriers    foi    use    with    transform 

el     .     I 

Lightning  arresters,    1055, 

Lightning  arrester,    scheme    for,    '369. 

Miasm  ng     instruments     foi     finding    trans- 

foi  mer   loss,  B(   • 

Measuring  magnetic  drop,  745. 

\A  ei  cui  \    an-   rectifiers,   U52. 

Potential     transformer     foi     direct     current. 

132. 
Quenched-gap  method   ol    opening   heavy  al- 
ternating current,  4'. 2. 
Radio    patents,     December,     1916.    "160,    Jan- 
uary, 1917,  *352.  February,  '544,  March, 
"   84. 

Rectifier,  vibratingtype,   1055. 

Relay,    reverse    current    type.    *51. 

Resistance  unit,   open,    "550. 

Rotary    converter,    connections    for    starting, 

•1110. 

Slag    preventive    for    flame-arc    lamp,     1202. 

Sound  transmitter,  subaqueous,   745. 

Synchronizing  circuits,    *600. 

Transformer  thermo-orotective  devices,  *363. 

Vacuous  arc  lamp,  270. 

Water-heater,  electric,   "1013. 

Water  rheostat,  *172. 

Wireless  ammeter,   798. 

Wireless  transmission,   oil-immersed   key   for. 

922. 
Permeameter  for  magnetic-mechanical  testing.    By 

Frank  P.   Fahy.   *315;  comment,   307. 
Phase  rotation.      By  C.  J.  Fechheimer,  (D.)  *618. 
Phase   rotation,   determining.       By   W.    V.   Lyon, 

•968. 
Phase    rotation,    simple    method    of    determining. 

By  T.  W.  Varley,  *466. 
Phase  transformation.     By  G.  Faccioli,  (D.)  1118. 
Philadelphia: 

Daylight   darkness,   Philadelphia   Electric  Co. 

equal  to   emergency,   *722. 

Electric     Storage     Battery     employees     raise 

flags,  *819. 

"Light   up   Philadelphia,"   *859. 

Philadelphia    Electric    to    merge    subsidiaries, 

116;   rate  case,   771. 
Phosphor-bronze  wires,  electric  properties  of.    Br 

A.   J.   Oehler,    (D)   44. 
Photoelectric   cells,   variation    of    the    wave-length 
sensibility    with    time.      By    Herbert    E. 
Ives,    (D.)    142. 
Photometry: 

Apparent  brightness:  its  conditions  and  prop- 
erties. By  Leonard  Thompson  Troland, 
(D)    326. 

Hue  difference  and  flicker  photometer  speed. 

By  Herbert  E.  Ives,  (D)  95. 

Of  lights  of  different  colors   (D)    1117. 

Photoelectric  cell  as  a  photometer.    By  James 

R.      Randolph,      (D)      *1166;     comment, 
1146. 

Photometer.       By  H.   E.   Howe,    (D)   44. 

Photometer    sight   box.       Leeds    &   Northrup 

Co.,  *146. 
— — Photometric      measurements.        By      F.      K 
Richtmyer    and    E.    C.    Crittenden,    (D) 
424. 

Pipes  and  piping: 

Circulating-water    suction    line.        Bv    G     T 

Shoemaker,  *925. 
Corrosion  caused  by  air  in  water      By  H    A 

Holmes,  *319. 
Drive  head   that   protects  pipe  thread,   Fareo 

Mfg.  Co.,  »587.  K 

Electric  heater  for  pipes,  *707. 

Overhead   pipe   supports,    1017. 

Pipe  straps,   Central  Distributing  Co.,   1091. 

Standby  equipment,  maintenance  of,  968. 

Steam    heating   service   improved    bv   changes 

in  boiler  piping,  *89. 

Steam   velocities,   896. 

Platinum: 

Refining  in  1916,  866. 

"Indicates  illustrated  articles. 
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Outl<  i-b   •    rei  eptai  It .  Harvi  ,    n  ibbi 
635. 

K' '  'I'1  "  ''    sligning    plate,    Harvi  v    HubbelL 
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Sock,  i,     mi.  i,  I,  \rrow 

Electrii    I 

one-pii  ii     pBUid  , 

so'  through    type,    Ai 

1      .    'K27. 

Sod.  i     weatherproof,     \  ric    Co., 

1139. 

Standardisation    by    six    manufacturers,    *440. 

— — Timi  hmil   protei  tivi    plus  ,  G    E     I  .,.,  731. 

1  oles.      (Sec  also    lowers  and   Transmission  sys- 
tems.) 

Butt  Healing   wood.n    poles,   COSl    of,   848 

Equipment  Foi   rapi 

Guying  in  limn.  g       weeney, 

"563. 
Ri 

Value    of    Healing,    1017. 

Wood  pohs  purchased  in  ''.  s.  in  1915,  342. 

V\  .....1   poles,    unit  "ing,   372 

Postal  rates,  ..lr.  McGraw  on  proposed  increased, 

982. 
Potamian,  Brother.     By  Donald  McNicol,  283. 
Prepari  dnt 

Central   stations  take  steps  to  protectivi 

ice,  286. 

Engineer    and    the    crises,    305. 

For  the  central  station,  739. 

Fortification  appropriations,  290. 

Industrial  mobilization,  330, 

Mobilization  of  industrial  resources,  285. 

Niagara    Falls    electrochemical    plants    pledge 

support,  335. 
Surplus   power    in    national    preparedn. 

interview      with      Frederick      Darlington, 

•220. 
Prime  movers: 

Committee    report   N.    E.    L.   A.,   *894. 

Progress    in    and    outlook    on.         By    W.     F. 

Durand,  *22. 

Procrcss    in,    comment,   954. 

Relative  thermal   efficiencies,   *1?4. 

Public  service   corporations: 

Able    management,    how    to    get    and    reward 

it.      By  Samuel  W.  Fleming,  Jr.,  413. 

Convenience   of,    1213. 

Fair   rate   of   return   discussed.      By   Halford 

F.rickson,    646. 
Private    ownership   safer   and   more    efficient, 

52. 

Relation   to  public,   287. 

Public    service    reeulation.       (See    Regulation    of 

public   utilities.) 
Pumps  and  pumping: 
Chart     for     determining     hp.     of    motor    for 

pumping  water.      By   W.    F.    Schaphorst, 

•611. 
Garage    pumps,    electric,    Hartford     Machine 

Screw  Co.,  100. 

Manhole  pumping  outfit,  portable,  *754. 

Motor-driven     pump.     Chandler     Pump     Co., 

1042. 
Turbine-driven,    centrifugal   boiler-feed    type, 

De  Laval  Steam  Turbine  Co  ,  #682. 
— — Turbine     types,     notes     on     construction     of. 

By  Alan  E.   L.  Chorlton,   (D.)    1216. 
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-Alaska    radio    system,    improvements   to,    102. 

Audion.      Ry    Marius   Latour    (D.),    233. 

Automatic    high-speed   wireless,    162. 

- — Control   of  wireless   in    war   time,   641. 

Developments  in  radio  telegraphy  and  tele- 
phony in  1916.  Bv  T.  L.  Hogan,  Jr., 
*120;    comment,    113. 

Duplex  radio  telegraphy,  210. 

Government  monopoly  of  radio  communica- 
tion   advocated,    50. 

Naval   high-powered  radio  station.     By  L    F 

Fuller,   475. 

— Naval  radio  station  at  San  Diego,  comment 
258. 

- — Patents  issued  December,  1916,  *160-  Jan- 
uary, 1917,  *352;  February,  '*544- 
March,    *784. 

— Radio  communication   in   war,   593. 

— Radio  engineering,  developments  in.  By 
John  L.  Hogan,  Jr.,  *120;  comment,  113. 

— Radio  installation  of  French  Postal  and 
Telegraph  Department.  By  Leon  Bou- 
thillon    (D.),    1168. 

— Radiotelegraphic  signals,  measuring  strength 
of    (D.),    *1024. 

— Reception  of  cable  signals.  By  Louis  W 
Austin  and  Louis  Cohen   (D.),  190. 

— San    Diego  naval   radio  station,   *429. 

— Sea    position    determined    by    radio,    497. 
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Radio:    (Continued) 

■ Testing    radio     units    with    dummy    antenna 

(D.),    *278;    comment,    258. 

Transformers     in     wireless     telegraphy.       By 

11.    Chireix    (D.),    44. 

Wireless    ammeter,    patent,    798. 

Wireless  generator,  De  Forest  Radio  Tele- 
phone  &   Telegraph    (  o.,    *298. 

Wireless  stations,  range  of.     liy  R.  Chenevix 

Trench    (D.),    1071,     (D.)     1217. 

Wireless    telegraphy,    high    vs.    low    antennae 

in.      By    Edward    Bennett    (I).),    *95. 

Wireless   transmission,   oil-immersed   key   for, 

patent,    922. 

Railways: 

Booster    transformers    in    single-phase    lines. 

liy   Ch.    Dachary    (D.),  853. 

Car   handling  on    ore   docks.      Ky   Charles   E. 

l  ole   (D.),   191. 

Chicago,   Milwaukee  &   St.    Paul    Ry.: 

Electrification    of    western    end.      By    K. 

R.    Hare   (D.),    1167. 
Electrification  to   coast,   235. 
Operating  results   on   electrified   division. 
By   A.  Beeuwkes    (D.),    1167. 

— i — French  railway  electrilication.  By  C. 
Thomas    (D.),  425. 

Glasgow    tramways    (D.),    663. 

Impedance  of  steel  rails   (D. ),  *852. 

Regenerative   braking,    119.      By    R.    E.    Hell- 

mund    (D.),  377. 

Steam  road  electrifications  that  employ  cen- 
tral   station    service,    *10. 

Tractive    resistance    on    curves.      By    Edward 

C.    Schmidt  and   Harold   H.    Dunn    (D.), 
279. 

— i — Transformers  in  single-phase  traction.  By 
W.    Rummer    (D.),   *760. 

Ranges,   electric.     (See    Stoves,    electric.) 

Rates.     (See   also    Regulation   of   public   utilities.) 

— — -Base    electric    rates    on    coal    costs,    1128. 

Bronx  (N.  Y.)  Gas  &  Electric  case  discon- 
tinued,   863. 

Burden    of    higher    costs    will    fall    on    large 

industrial    consumers,    1228. 

Central    station   growth   and    rate    reductions, 

1.    *173:    II,    *217;    comment,    210. 

Cleveland     Electric     Illg.     Co.     raises     power 

rates,    934. 

Coal   cost   governs  power   contract  of   central 

stations,    766. 

Columbus  (O.)  Ry.  Power  &  Light  Co.  in- 
crease,   1171. 

Combined    block    and    room    rate    for    small 

town,    1265. 

Concord   (Mass.)   company  higher  rates,  1178. 

'  ooking   rate,  justification   for,   849. 

Cooking  rates,  Kansas  City,  939. 

Cooking  rate  that  encourages  socket  appli- 
ance load,  614. 

Empire  State  Gas  &  Elec.  Co.  uniform  rates, 

102. 

Fall   River    (Mass.)    rates  rise  with   coal,  857. 

Fixed   rates,   injustice   of,    1032. 

— — Hartford  (Conn.)  Electric  Light  Co.,  light- 
ing rate  increase,   1127. 

Higher  rates  advocated  by  Ohio  new-busi- 
ness   men,    979. 

Increase  in   New  Hampshire  due  to  coal  and 

wages,   766. 

Louisville    (Ky.)    Gas    &    Electric    Co.    3-cent 

campaign,    1263. 

New   York   &   Queens   Company   reduced   rate 

offer  accepted,   767. 

Northwestern  Ohio,  Ry.  &  Power  Co.  in- 
crease  on   power   rates,    1178. 

Ohio   companies   increase    power    rates,    1127. 

Pacific   Gas   &    Elec.    Co.    changing    from    flat 

rate    to    metered    service,    187. 

Penn.  Central  Light  &  Power  Co.  in- 
crease,   721. 

Philadelphia    rate   case,   771. 

— i — Pittsfield  (Mass.)  Electric  Co.  increase, 
1033. 

Portland     (Ore.)      reduced     electrical     rates, 

1076,    1222. 

Power  rates  raised  by  coal  cost,  1151;  com- 
ment,   1145. 

Queensborough   Gas  &   Electric   Co.,    (N.   Y.) 

rate    case,    69,    285. 

Quincy   (111.)   rates,  986. 

Rate    fundamentals,    community    appreciation 

of,    1068. 

— i — Rate  regulation  problems  in.  By  Halford 
Erickson,    *5. 

Rate   research    chart,   *  12 1 3 . 

Rate   tendencies,    1115. 

-Reduction  by  Louisville  (Ky.)   company,  821. 

Reduction  for  New  York  &  Queens  Co.,  237. 

Refrigeration    rates,    804. 

Rising   costs    halt    reductions,    *843. 

St.    Louis   company   defends   rates,   408. 

San  Joaquim  Light  &  Power  Co.  power  con- 
tract rate,  938. 

Taunton,     Mass.,     municipal     plant    increase, 

1178. 
Toledo  company  increase,  1273. 

Worcester     (Mass.)     Elec.    Light    Co.    steam- 
heating    rates,    615,    1177. 
Reactors: 

In    hydroelectric    plants,    333;    comment,    306. 

In  transmission  systems,  333;   comment,  306. 

Repulsion    and    mutual    inductance    of.       By 

H.   B.   Dwight,  *1148;   comment,   1147. 
Rectifiers: 

Aluminum    rectifier.      By    A.    L.    Fitch    (D.), 

280. 


Rectifiers:   (Continued) 

Commutator   type,    Stahl    Rectifier   Co.,    *297. 

Mercury-arc  type,   patent,    1252. 

Vibrating    type,    patent,    1055. 

Red    Cross    campaign,    electrical    industry    to    the 

front    in,    1221. 
Refrigerating    machinery,     portable,     for     theater 

skating   scene,    *91. 
Refrigerating    set,    domestic,    National    Self-Cool- 
ing Machine  Co..  M236. 
Regulation   of   public   utilities.      (See  also   Rates.) 
— — California    commission: 

Appi <ives  Southern  California  consoli- 
dation,  1121. 

Renefits  to  public  in  absorption  of  Oro 
Electric  Corp.  by  Pacific  Gas  &  Elec- 
tric Co.,    197. 

California  decision  on  railway  power 
contract,    938. 

Financing  Southern  California  consol- 
idation,  1276. 

On   debentures,   938. 

I'lan  to  interconnect  transmission  sys- 
tems,   1171. 

San    Joaquim   case,  986,   1129. 

Work  of.      By   Max  Thclen,  841. 
— - — -Colorado    Commission    seeks   broader    powers, 

426. 
Colorado    Springs    Light,   Heat   &    Power    Co. 

valuation,   772. 
Connecticut    Commission    approves    iron    wire 

for     rural     extensions,     1130. 
Georgia    Commission    holds    it    a    "necessitous 

duty"    to    provide    for    depreciation,    670. 
Illinois    Commission: 

Flat-rate    schedule    approved,    1131. 

On   consumers'   deposits,    1035. 

Quincy    rates,    986. 

Kates  based  upon  value   of   service,   243. 

Ultimate  use  of  service  determines  rate, 
not   apparatus,   338. 

Value  for  purchase,   674. 
— - — Indiana  Commission  decides  a  proposed  pur- 
chase and  sale  case,   1082. 
Iowa      Commission,      Hawkeye      Co-operative 

Telephone   Co.   vs.    Sumner    Light    &   Pr. 

Co.,    101. 
— ■ — Maine      Commission      conducting      valuation 

work,  772. 
-Maine    Commission     rules    distributing    com- 
pany   must    secure    ample    supply    to    give 

adequate  service,  484. 
— —Massachusetts    Commissions: 

Boston  Edison  engineering  policy  re- 
viewed, 71,   107,  168;   comment,  161. 

Boston  street-lighting  rate  arbitration, 
626. 

Chairman  Weed  on  utility  company 
policies,    236. 

Holds  municipal  plants  should  share 
regulation  cost,,  123. 

Increases  prices  of  Tenney  securities, 
384. 

Merger,  50. 

Utility    practises    looked    into,    337. 

Nebraska   transmission  line   law,    1276. 

New    Hampshire     Commission     overruled    by 

Court,   430. 

New   Jersey   merger,    1131. 

New   York   Commission,    First   District: 

Bronx  Gas  &  Electric  rate  case  discon- 
tinued, 863. 

Installation   tests,   580. 

Investigates  intercompany  and  banking 
loans  of  Consolidated   Gas  Co.,   483. 

N.  Y.  &  Queens  Company  rate  offer 
accepted.    767 

N.    Y.    Edison    Co.    as'.<    relief   from   rate 
cuts,    1174,    1272. 
Ohio   Commission   hears   testimony   on    Cleve- 
land  valuation,   1035. 
Ohio    Commission   holds   that    duplicated   tele- 
phone   property    not    entitled    to    return, 

530. 
Pennsylvania      Commission,      conference     on 

form    of   annual    report,    122X 

Portlan  1    (Ore.)    reduced   rates,    1076. 

Queensborough  Company   (N.  Y.)   case,  69. 

Rate    regulation    problems    in.       By    Halford 

Erickson,    *5. 
Recognition    of   good   management,   comment, 

401. 

Regulation    and   rates    1916,    73. 

St.   Louis  company  defends  rates,  408. 

Southern    California    Edison    Co.    authorized 

to    sell    $5,000,000    stock,    384. 
Springfield    (111.)    companies    ask    adjustment 

of   differences,   483. 
Texas    Utility     Commission,    bill    introduced, 

242. 
Regulators: 
— —Automatic    pressure    for    pulpwood    grinders, 

Westinghouse   E.   &   M.   Co.,   *491. 
-Induction     feeder     voltage     type.      Westing- 
house  E.  &  M.   (  o.,  *536. 
Over-voltage   protective   device   for,   Westing- 
house,  826. 
Schweitzer    instantaneous    voltage    regulator, 

*680. 
Relay  practice  of  large  systems,   *508. 

Relays: 

— i — Direct-current    overload    type,    Westinghouse 
E.   &  M.   Co.,  299. 

For    high-tension    lines,    comment,    738. 

Induction    type,   development   of,    *442. 

'Indicates  illustrated  articles. 


Relays:   (Continued) 

Overload      type      for      compensators,      Condit 

Electrical    Mfg.   Co.,   *46. 
Republic  Railway  &  Light  Co.  earningi   I'M 6,  939. 
irch    and     analysis,    comment,     1. 

Ii,    scientific    and    industrial: 
I  lata    available    to    all,    making,    282. 

Department     conducted     by     Prof      Vladimir 

Kar.ii' 

Comment,  497. 

hi  the  scope  of,  521. 

Investigations     planned     or     under     way, 
521,    762,    975,    1169. 
Importance    of    pure    research    to    engineers, 

Ml. 

In    Canada,    1169. 

Need   of    in     Vmerica.      I'.y    Dr.    W.    R.    Whit- 
ney,  "12. 
Resistance-box     plugs    lubrication     of.       By    J.    J. 

mley   (Dm,  473. 
Resistance,    change   of   in    light.      By   T.    W.    Case 

'l).i,    974. 
Resistance    material.    Electrical    Alloy    Co.,    681, 

Independent     Lamp     &     Wire     Co.,     682; 

Redmanual  Chemical   Products  Co.,  995. 
Resistance    unit,   open.    Patent,    *550. 
Resuscitation     after    electric    shock.       By     W.     P. 

Strickland,     "840. 
Revenue: 

Congress  to  tax  business,  119. 
Rheostats: 
Alternator    field    rheostat.      By    F.    L.    Moon 

(D.),    *280. 
Iron-wire   rheostats,   data   on   design    of.      By 

G.   E.   Rudolph,  *412. 

Starting   rheostats,   by   Campanakis    (D  ),   44. 

Water    rheostat,    patent,    *172. 

Roentgen-rays: 

Absorption      coefficients      of      high-frequency 

x-rays,  effect   of  previous  filtering  upon. 

By    S.    J.    Allen    and    L.    M.    Alexander 

(D.)     664. 
Dental      Roentgen      ray     machine,      Wappler 

Electric  Co.,   *146. 
Roentgen    rays    from    sources   other   than    the 

focal  spot  in   tubes  of  pure  electron  dis- 
charge   type.      By    W.    D.    Coolidge    and 

C.    N.    Moore    (D.),    1119. 
X-ray    reflection    and    atomic    structure       By 

A.    H.    Compton    (D.),    327. 
Rotary    converter: 

By  G.   A.  Juhlin   (D.),  663. 

Connections   for   starting,    patent,    MHO. 

Field   connection    for   self-starting   converters 

(D.),   *143. 
Synchronous     booster     type,      Westinghouse, 

VoIt^fJ    regulation    of.       By    G.     A.    Juhlin 

Russia : 

Generating  stations  for  South  Russia,  821. 

Market     for     American     electrical     products. 

By    Sterling   H.    Bunnell,    359. 
Rust-proofing   material,   Hess   &    Son.    537. 
Ryan,    W.    D'A.,   presented   with   loving   cup,   987. 


Safety.       (  See    Accident   prevention.) 
St.  Louis: 

Cost  of  Keokuk  power,  675. 

Union    Electric   Light   &   Power   Co.   defends 

rates,  408;   stock  sale,   *977;   advertising 

campaign,   *1060,  *1165. 
Salt.    A.    L.,    on    war    as    a    stimulating    influence 

on   trade,    1106. 
San   Francisco: 

Kxtends   lighting   system,    1034. 

Selenium   cell,   sensitive,   800. 

Sensibility  of  the  eye  to  varying  degrees  of  light, 

(D)   *41. 
Sewing  machine,  portable,  Western   Electric   Co 

*491. 
Ship  propulsion,  electric: 

Vdvantages   and    future   of.      By    W.    L.    R. 

Emmet,    *3. 
Equipment    for    superdreadnoughts,    Colorado 

and   Washington,   766. 
iavy,   controversy   over,  431. 
Navy     Department     to    build    battle    cruisers, 

620. 

U.  S.S.  New  Mexico,  launching  of,  866. 

Short-circuit     currents,     limitation     of.  By     G. 

Klingenberg,   (D)   973. 
Short    circuits,     heating     plant,    and    transmission 

lines   by.        By    L.    Binder,    (D)    931. 
Signal    Enlisted    Reserve    Corps,    1032. 
Signaling  systems: 

Danger  signals.  "847. 

-Firemen   signaled    when   chimneys  smoke,   30. 

Indicating  headgate  position  by  a  volt-meter. 

By    William   J.    Hazard,   "35. 
Iron-box    bells    and    buzzers    with    clip    con- 
nectors,  Edwards  &  Co.,  Inc.,  *441 

Sound  transmitter,  subaqueous,  patent,  745. 

Transformer   alarm   system,    *465. 

Signs  and  decorative   lighting: 

Earning  power   of,   comment,    1244. 

Electrically     lighted     signboard     at     Tacoma, 

Wash.,    "92. 
Flasher,  Reynolds  Electric  Co.,  *  1 1 39. 
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Slri-t    troublei    on    high-tension    lines,    prevention                 i 
Bj    R  Jph   L     i  bom  i 

Mil-Ill. 

Slip  indicntor,  vibratingreed  type,  Westinghouse, 

Smoke  pi  ei  •  i 
in    Boston, 

limneyi  imoke,  36. 
ctrical    Devi  lopmi  nl 

of  1 1 ul u » I 
Annual  meeting, 

lugs  .mil   1 1 .  epti 
hydroxide    un   »ofi    iteel,   embrittling   ac 
ii..,,  ,,i      Bj  S    w     Pari    (D.).  12l 
Soldering     iron,    electric,    Cutlci  Hammei     Mik 

Soldering  iron,  Clemoni  Electrical  I 

Prank    B    Cook   Co.,  « 
Southwestern  Electrical  and  Gas  Association,  an 

mi.il  convention,  726,  861 
Southwestern   Society   ol    Engineers  formed,   486. 

ationa       Bj     I     Shepherd    (D.),    I 
Spraying  outfits,  De  Vilbiss  Mfg    t  ■•  .  "1042, 
Springs       Bj    (  .   1     Squin  .   (D) 
Standardization    movement    foi    appliance    plugs, 

5*6. 

■  ics: 
i  .  nti.il    station    business,  I,    "410, 

•654,  *jM4,  •1061. 
i  nl,. i  electrical  imports,  392. 

trical  progress  in   1916,      By  T.  C    Mar- 

Im.    •30. 

Generating  systems  in  America,  data  on  out- 
pin  and  load  factor,  . 

Poles  purchased  in   (J.  a.  during   1915,  342. 

Stokei  -  ilei  -  > 

Stott,    rienn    i..    Obituary,   "117;   comment,   113. 

.  electric: 
i    ioker  wuli  time  switch.     Standard   Electri, 

Stove  >  o.,   »1285. 

Estate  Stove  Co.,  ""47. 

Gasoline   stoves   electrified,    *138. 

Heating    unit    for    range,    Rutenber    Electric 

'30. 
riot    plate  portable,   Standard   Electric   Stove 

Co.,  »1186. 

Indiana  range  campaign  plans,  165. 

Kitchenette  range,   Allmur   Mfg.  Co,  *  1 187 : 

Hughes     Electric     Heating     Co.,     *778: 

Standard    Elect  i  o.,   *  1 138. 

Portable   oven.    Allmur    Mfg.    Co.,   *1139. 

Range  campaigns: 

Erie,  Pa.,  *468. 

In  town  of  3500,  *275. 

Indiana,  426. 

111.   Northern  Utilities  Co..  *420. 

Range    committee    report,    X.    E.    L.    A.,    905. 

Range     distribution     by     department     stores, 

1163. 
Range     for     kitchenette,      National      Electric 

Utilities  Corp..   - 
Range,   hotel   type,    Simplex   Electric   Heating 

Co..    "1042. 

Range   installation,   wiring  for,   *907.- 

Range.  S-P  Stove  Co.,  *1091. 

Range   standardization,  905. 

Realty    firms   eauip   new   houses   with   ranges 

at   Akron,   Ohio,  *91. 
Table     stoves,     Cutler-Hammer     Co.,     *345: 

Standard    Stamping   Co.,    *251 
Submarine   menace,  checking,   comment,    1049. 
Substation.       I  See    also    Central    stations  ) 
44000-volt.    outdoor   type,    Delta-Star    Electric 

Co..  »297. 
Individual   consumer   substations  on   a   33000- 

volt  transmission   line.      Rv   M.    H.   Wag- 
ner,  *185. 
Line     entrance     structure.     Peonle's     Gas     & 

Elec    Co.,  Oswego,   X.   Y.,   *1162. 

Outdoor  type.  *846. 

Outdoor    type,    standardization    in,    *1209. 

Underground   substations,  ventilation  of.     By 

Albert    Martineau.    1064. 
Superheat,   increasing   efficiency   through,    1002. 
Surge     breakdowns     in     electric     networks     (DA. 

1266. 


Switchboard : 

Barrier    cut-out.    C.     &    P.     Electric    Works. 

*873. 

Crane  protective  panel,  Westinghouse,  *946. 

Dead-front      panels,      Brvant      Electric      Co., 

*S26. 

For   electric-furnace   work    (D  ),    *929. 

Panel  cut-out,  Chicago  Fuse  Mfg.  Co.,  *587. 

— i — Safety     lighting     panels,     Sprague     Electric 

Works,   *873. 
Switchboard  stone,   Stone  Base  &  Panel  Co.. 

344. 
Switching   compartment   unit.    Ferranti,   Ltd., 

•1186. 
Switches.       (See     also     circuit     breakers    and     oil 

circuit    breakers.1 
Assembling   air-break    switches    at    storeroom, 

•1064. 
Barrier    cut-out.     C.     &     P.     Electric     Works. 

*873. 
Ceiling-mounted  motor  switch   operated   from 

floor,  *135. 
Combination     switch     and     rheostat,     W.     B. 

Crossland,   *344. 
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nbinc  .1     dm  mine  i  ihik     swiii  |,     and 
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1   iwiti  I,  .Hid   i, ,-,.    box,   Plshi  r    Mik 
Co., 
Condulel  switi  b,  i  rou  ■  Hinds  Co.,  •  1043 
in  "iii,     sutomatii  .     foi     batti  i  \     i  bai  King. 
Hartman   I  lei  trical   Mfg    Co.,  "78 

Disconnecting 

Electri     ■ 
■  onnei  tins 
• 
Feed  Un,, ugh    twitch,    Bryan)    Electi 

ii    mounting,    Bi  rani    II,  1 1 
•i  139. 
I  on  i  -    i.  ndina    to    opi  n    I.  nife    it* ,i,  hi 
,li  i    In  .n  \    load      Bj    I  ul  .mi   I  .■■'  bi 
i     E.,  •504;  comment, 

I   used      -.»  ill  ll      boXI  I  I        X       \\  I    U 

•5. is 
'i  uawiti  h,"     \\       v       Matthews    S     Bra . 

•681, 
I  lulu  .ii  in,,    '.u  Hi  h    foi    small    .i     ,      in, ,i,H  s. 

Bi  yam  Ele  i  16. 

inferioi    ,,il    circuit    breaki  (30,000 

damages      B>    R.   I.   Elkin,  381, 
Limit  switch  foi   elevators,  Warren    Elevatoi 

»537. 

—     I  uminoua    attachment    for,    General    Electric 

•  <   .  681. 
Magnet    switch    foi     sign    flashei        Bi 

Bi  it-   t  orp.,    "  1236. 
Motor    starting     switches,     Detroit     Fuse    X- 

Mfg    I  o.,  "345. 
Mounting  on  concrete  posts,  "7o<> 

Oil    type,    rupturing   capacity    of.        By    M     S 

Diamant.  975. 
ning  switches  simultaneously,  mechanism 

Pull   switch   modified    for   use  on  thin   panel. 

By   I'.   O.    Woodward.   '514. 

Quenched  gap  method  of  opening  heavy  al- 
ternating   current,    patent.    462. 

Quick-break     safetj     switches    and    cut-outs, 

Mfg,  Co.,   1090. 
Remote-control    type,    Cutler-Hammer    Mfg. 

Co.,   '586. 
Remote  control-type,  small  capacity,  Gardner 

Electric    Mfg.    Co.,    *442. 
Safety   switch,    Palmer    Electric   &    Mfg.  Co., 

•1237. 

Snap  switch,  Chelton  Electric  Co.,  779. 

tchboard.      (Listed    alphabetically.) 
Switch      box,      Acme      Metal      Stamping     Co., 

•1043;  A.   B.   Wilson  Co.,  »394,  *1187. 
Switch    house,    Westinghouse    E.    &    M.    Co., 

•539. 
Switch    oil,    non-inflammable.       By    G.     Stern 

(D),  663. 
Switch      plate,      Chattanooga       Stamping      & 

Enameling     Co.,     779;      luminous      Unit 

Co., 
Weatherproof  safety  type,   V.   V.   Fitting  Co., 

*779. 
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Tank    gage,    Universal    Tank    wage    Co.,    *  145. 
Tapping    machine,    motor    driven,    Anderson    Ma- 
chine   1  o.,    *251. 
Tariff  commission   appointment,    119,   581. 
Tariff  revision,  70. 
Technical    societies,     interrelations     of,    comment, 

690. 
Telegraphy: 
In   British   colonics.       By    R.    W.    Weightman 

(D.),   192. 
Wireless     telegraphy     receivers     for     use     in 

cabling.     By  Louis  W.  Austin  and  Louis 

Cohen    (D.),    *714. 
Telephony: 
Accessory       for       long-distance      telephoning, 

•947. 
In   British   colonies.       By    R.    W.    Weightman 

(D.),   192. 
Machine-switching  telephone  gear.      Bv  F    R 

McBerty    (D7),   809. 
Measuring   audibility    current    of   a    rece:ver 

By    Edw.    W     Washburn    (D.).    *1024. 
Toll    collector,    Coin     Device    &     Signal    Co  . 

*682. 
Temperature    distribution    in    electrical   machinery 

(D. ).    »325. 
Temperature    indicators,    G.    E.    Co.,    *1237. 
Temperature    measurements,    compound    thermo- 
element for  (D.).  *665 
Temperature    of    electrical    apparatus,    method    of 

calculating,   1259. 
Tesla,  Nikola,  awarded   Edison  medal,  857,   *980; 

comment,  953. 
Testing     automobile     engines     electrically,     *557; 

comment,  547. 
Thermocouples   used    in   measuring    furnace    heat, 

•1111. 
Thermoelectric   properties   of    fused    metals         Bv 

C.    R.    Darling    and    A.    W.    Grace    (D  )', 

378. 
Thermometers,   lead-oxide   resistance-tvpe.      Bv   S 

Leroy    Brown    (DA.    *618. 
Thermostatic  metal.  G    E.   Co.,  *  1 186. 
Thompson.     Silvanus     P.,     memorial     library.     53: 

comment.   1050. 
Thomson  medal   fund  planned,   1034. 

•Indicates  illustrated  articles. 
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Km  oi 

Ii.  il    stations,     I 

American  equipment   loi    New   Zealand,   ioh7. 
Applii irdi    and    plugs,    standardization 

of,    I 

Vpnliai mi  led   on  Pai  !  77. 

Kidding   foi    future   bu 

Building  matei  iali  advam  e  in   prii  e,  488. 

'  1 1  ■  1 1 . a  I   station   i  onsti  m  tion    balti  d, 

1  oppei  ait'  ,   the  war,  (,5. 

1  oj  luminum     pi  gin     be 

.   523. 
I  oppi  >     Bnd    insi  ilati  d     v'm     market    i  ondi 

lions.      By  M.  A,  Oberlander,  H83. 
i  oppei  .   584. 

I  redil   conditions,   534. 

1  redil    information    co-operation    among   job- 
bers,   1280. 

Electric  applianci    prici    .   105. 

■  lie  glassware  prices  up,   534,  1038. 
Electrii    motoi   market   1916.  76, 

Electric   supplies.    1916   a    jobbing    year,    "342. 

Electric   vehicle   distribution   problem,  942. 

Electrical      goods,      adequate      reserves      held 

against    lowi  i    pi  n  es,    '  1233. 

Electrical    goods   in   shipbuilding,   632. 

Electrical    goods    market,    effect    of    war    on, 

632. 

Electrical   manufacturers,   war  problems,  679. 

Electrical   supply   jobbers'   stocks,   57,    1135. 

Electrical    supply    jobbing    field,    438,    678. 

Electrical   supply   market,    1086. 

'Electrical  war  equipment,  728. 

Fans : 

Sales  outlook    1917,   104. 
Shortage,    1134. 
Standardization,    295. 

Flag  sign  sales   increase,  776. 

Flash-lamp    batterv    manufacturers    swamped, 

942. 

Foreign     incandescent     lamp     prices    advance, 

1232. 

Freight  s:tuation  improving,   1281. 

German   electrical   industries,    increased   earn- 
ings,  990. 

Heating   appliance   market,    294,    1038. 

Incandescent  lamp  prices  not  to  increase,  943. 

Incandescent  lamp  sales   1916,   *991. 

Industrial   activity   1916,   55. 

— — Industrial    apparatus,    not    backed    by    trade. 
1087. 

-Industrial   trucks,   electrical,  demand   increas- 
ing, 824. 

Insulator   situation,   776. 

Jobbers'  stock  doubled,  *1182. 

Jobbing   conditions,   868. 

Jobbing   trade    in    New    England,    201. 

Labor  market,   294. 

Motor    market,    246. 

-Pacific   Coast    retail   conditions,   294. 

Passenger   electric,    demands   for,    1182. 

— — Peace    uncertainties    give    rise    to    problems, 
247. 

Platinum  supply  adequate,   1135. 

Plug  and  socket  manufacturers,  higher  costs 

problems,   488. 

Power    plant    machinery     deliveries    delayed 

because     of     government     requirements, 
776. 

Projector  market,  500  per  cent  increase,  728. 

Range  buying   1917,   104. 

Range   prices,    152,   990,    1038. 

Raw  material   situation,  295. 

Rigid  conduit  market,   1029. 

Sales  billed   by  large   manufacturers   in    1916, 

*151. 

-Sales  conventions,  value  of,   201. 

Second-hand  market,  489,   525. 

Sewing  machine  motor  market,   1087. 

Shipbuilding   booms   electrical   trade,    824. 

Small    electrical    manufacturer    gets    overflow 

business,   869. 

Switch     manufacturing    field     of     New     Eng- 
land good,  393. 

Trade     acceptance     svstem,     advantages     of, 

246. 

Trade     literature     sizes,     standardization     of, 

1280. 

Transformer  production   1916.   75. 

—Turbine  production  sold  out  far  ahead,   1038. 

- — Uncertainty    of    consumer    a    factor    in    the 
market,  295. 

Washing  machines,  prices  advanced,  200. 

Westinghouse  alliance  affects  world  markets, 

1176. 

-Wire  and  cable  market,   1039. 

Wire    market,    warning    against    overbuying, 

152. 

Wire.    National    Code    rubber-covered   market 

condition,  729. 


Trade  conditions:      (Continued.) 

Wire  problem  outlined,  1U28. 

Wiring  supplies  prices  advance,    1280. 

Transformers.      (See  also   Substation.,) 
Air  ducts,   multiple  door  arrangement  at  en- 
trances, 134. 
Automatic     constant-current     type     for     pole- 
mounting,  G.  E.  Co.,   "536. 

Auto-transformers    (D.),   713. 

Bell  ringing  type,  Cumberland   Electric  Mfg. 

Co.,   *248;   Sieffert  Electric   Co.,   *98. 

Booster   type    in   single-phase    lines.      By    Ch. 

Dachary   (D.),  853. 

Burning  out  of  one  of  two   in   parallel   (D.), 

*141. 

Core-type,  Westinghouse  E.   &   M.   Co.,   *730. 

Design,    fundamental   principles   of.        By    W. 

M.    McC  onahey   and   J.   F.    Peters,   *129,- 
comment,    115. 

Determining   transformation    ratio   and   phase 

lag.      By  P.   De  La  Gorce   (D.),  327. 

Economical   life  of  transformers,   factors  that 

determine.        By   Theo.    B.    Morgan,    81; 
comment,  65. 

Economical   spacing  of.      By   P.    O.    Reyneau, 

*  1 1 58 ;   comment,    1145. 

8000   kva.   self-cooled  type,   G.   E.   Co.,   *1284. 

For  series   lamps   on   poles,   Westinghouse  £. 

&  M.   Co.,  *440. 

Grounding  transformer   cases  as  a  protective 

measure.      By    J.    C.    Rutherford,    798. 
High-frequency    iron-core   current   transform- 
ers.     By  N.  W.  Mcl.achlan   (D.),  143. 

Insulating  barriers  for,   patent,    1252. 

Insulation    of    high-voltage   transformers.     By 

Alfred   Still,  I,  *312;   comment,   307;   II, 
*603. 

Isolating  to  prevent  fires,  *743. 

Measuring     instrument     for     finding     trans- 
former losses,  patent,  *702. 

Method  of  fusing,  847. 

Operating    with    different    characteristics    for 

lighting     service.       By     E.     C.     Parham, 
*562. 

Outdoor  current   type,   Westinghouse,   *779. 

Outdoor     installation.       By     N.      M.      Long- 

bothum,  *226. 

Overheating   of.      By   E.    C.   Parham,    1016. 

Parallel  operation  of.     By   S.   Austen   Stigant 

(D.),  663. 

Potential     transformer     for     direct     current, 

patent,   133. 

Siphoning  of  oil  causes  destruction   of  three 

transformers.        By     Albert     Martineau, 
1210. 
— ■ — -Standardization,  801. 

Static    type,    parallel    operation    of.        By    J. 

Lindley  Thompson   (D.),  569. 
Temperature    rise    in    self-cooled    transform- 
ers,   effect    of    barometric    pressure    on. 
By  Y.   M.   Montsinger   (D.),  *43. 
Temperature  rise  of  windings  (D.),  807;  com- 
ment, 786. 

Thermo-protective   devices   for,   patent,    *363. 

Three-phase    connections.        By    R.    E.    Upte- 

graff,   *965. 

Transformer    installation    one-pole     75     kva., 

*136. 
Transformer   neutrals,   protection   against  de- 
structive     transient      disturbances.       By 
Max   H.    Collbohm    (D.),   424. 

Transil  oil,   reducing  inflammability.       By  R. 

I.  Elkin,  283. 
— - — Truck    brake    used    in    carrying    transformer, 

*802. 
Transmission     systems     and     overhead     construc- 
tion: 

Aluminum  transmission   line  dismantled  at  a 

profit,    *370;    comment,    354. 

Aluminum    transmission    wire    replaced    with 

copper     by     Northern     California     Power 
Co.,    578. 
Balancers    for    three-wire    direct-current    sys- 
tems.        By    Thomas    Carter    (D.),    327, 
(D.)    569,    (D.)    *617,    (D)    663. 

Cable    for    13,200-volt    overhead    service.      By 

E.   B.  Meyer,  *699;  comment,  69D. 

Calculation  of.     By  R.  Guerschinovitch  (D.), 

973. 

California   to   interconnect  systems,    1171. 

Corona     effects     as     protection     against     line 

surges,   patent,    *219. 

Distribution.       Listed    alphabetically. 

Extensions,  points  to  consider  when  making, 

*652. 
Fall    River     (Mass.)     tie    line,    economic    ad- 
vantages  of,    1224. 
— — Faults  to  earth  in  high-tension  networks.    By 
W.   Petersen    (D.),   519. 

Future  of.     By  Dr.  Louis  Bell,  *24. 

Georgia    Ry.    &    Power    Co.,    improving    line 

work    by   criticism,    *1161. 

Grounding    lines,    scheme    to    prevent    birds 

from,    *184. 

High    tension    cables    and    insulators,    *  1256 ; 

comment,    1244. 

High-tension    fuse    equipment,    outdoor    type, 

Delta-Star  Electric  Co.,     *248. 

High-tension    overhead     lines.  By     G.     V. 

Twiss    (D.)    1023,    (D.)    1118. 

Ice    on    wire    kept    within    safe    limits.        By 

Stuart  Van    Buren,  272. 

Improving     line     work     by     criticism     among 

linemen,    *1161. 

In  1916,  75. 

Insulation  of  line  near  cement  mills,  372. 


Transmission   systems  and  overhead  construction: 
(Continued) 

Insulators,  selection  of.     By  Lincoln  Nissley, 

416. 

Interconnection    of    properties    makes    power 

available    for    industrial    purposes.        By 
J.  A.  Walls,   #1056;  comment,   1051. 

Iron    wire    for    rural    lines    in    Connecticut, 

1130. 

Iron  wire  lines,  comment,  354. 

Iron    wire    line    to   serve    small    communities. 

By  M.  1).  Leslie,  *265. 

Joint-line  construction,  923. 

Line  materials,  cost  of,  967. 

Montana     aluminum     line     dismantled,     370; 

comment,  354. 

Oil     engines     vs.     transmission-line     service, 

1018. 

Overhead    lines    and    inductive    interference 

committee     report     N.     E.     L.     A.,    899; 
comment,  882. 

Phasing  out  cables,   flashlamp   for,   610. 

Phasing    out    underground    system.        By    G. 

W.   Teffeau,   Jr.,   »462. 

Poles     and     cross-arms,     prolonging     life     of, 

*1261. 

Pole    and    tower    line,    construction    features 

of,  *708. 

Present-day  types,  *25. 

-Relay   practice   of   large   systems,    *508. 

Relays  for  high-tension   lines,  comment,  738. 

Results  of  ground  tests  made  on  distribution 

system,   89. 

Rural     lines,    specifications    of     Kansas    Co., 

133. 

-Serving   small    communities,    *836;    comment, 

834. 

Sleet  trouble  on  high-tension  lines,  preven- 
tion of.  By  Ralph  L.  Thomas,  "452; 
comment,  451. 

Southern  Sierras  system,  Rush  Creek  devel- 
opment,  *703. 

Steel   tower,   method    of   moving.        By   E.    B. 

Hook,    Jr.,    *1016. 

Substation  line  entrance,  M162. 

Substations,  small,  on  a  33,000-volt  trans- 
mission  line.     By   M.   H.    Wagner,   *185. 

Supporting    outdoor    buses,    *1065. 

System  map  made  of  U.  S.  Geological  Sur- 
vey map,   419. 

Transformer  neutrals,  protection  against  de- 
structive transient  disturbances.  By 
Max  H.   Collbohm   (D.),  424. 

Transformers,  spacing  of.  By  P.  O.  Rey- 
neau,  *1 1 58 ;   comment,   1145. 

Transmission     tie    lines,     war-time    economic 

benefits   of,    1224. 

Underground  practice,  data  and  opinions  on, 

653. 

Voltage-changing  scheme   to   permit   work   on 

live  line.      By  L.  M.  Klauber,  *318. 

Wood  pole  line  loaded  to   1400  lb.   per  span, 

*35. 

Wood  poles,  unit  costs  for  setting,  372. 

Tri-State  Water  &  Light  Association,  annual 
convention,    582. 

Trucks:  ^     T      w  o    c 
Four-wheel-steer  type,   S.   L.   Moore   &   ions, 

731. 

Motor-conveying    truck.         By    H.    J.    Rich, 

*754. 

Tungsten  figments,  helical.  By  W.  W.  Coblentz, 
*328. 

Tungsten  lamp  patent  decision  upheld  in  Eng- 
land, 715. 

Tungsten  lamp  patent  licenses,  392. 

Turbine    blades,    deterioration    of. 
wick    (D.),    1118. 

Turbines,    steam: 

Cleaning  turbine  blades.  By  F.  C.  Cham- 
bers, *467. 

On    shipboard.        By    W.    J.    Davis,   Jr.    (D), 

191. 

Stage    pressure    observations    during    turbine 

tests,  *371. 

Turbines,    water: 

Ice   problems,    897. 


to.      By 


By    A.    Fen- 


u 


Ultra-violet    rays   and   the   eyes    (D.),    142. 

Underground   construction: 

Committee  report  N.  E.  L.  A.,  *900;  com- 
ment,   882. 

Concrete  conduit  line  using  fiber  duct,   •461. 

Data    on,    653. 

Underwriters'  Laboratories,  electrical  council  or- 
ganized,  622. 

United  Engineering  Societies  Council,  1227; 
comment,    401. 

United  Gas  Improvement  Co.,   1916  earnings,  934. 

Units   and    standards    (D.),    192. 


Vacuum    cleaners: 

Apex   Electrical   Mfg.    Co.,   *145. 

Combined       vacuum       cleaner      and       carpet 

sweeper,    Ramey    Co.,    *539. 
Pittsburgh    Electric   Specialties  Co.,  779. 

'Indicates  illustrated   articles. 


Valuation.       (See    also    Rates.) 

Cleveland   Electric  Illuminating  Co.,   166. 

Portland     (Ore.)     Ry.     Light     &     Power    Co., 

1033. 

Potomac    Power    Co.,    10.33. 

— i — Union    Electric    Light    &    Power    (St.    Louis, 

i    property    valuations,    52,    148. 
Valves: 
Overhead    valves,    providing    access 

T.   W.   Reynolds,   "966. 
\  chicles,    electric: 

Applications,    912. 

As  a  carrier  of  explosives,   866. 

As   a    central    station    load.      By    C.    A.    Rohr 

(D.),   1119. 
Battery  exchange  service  at   Hartford,  Conn., 

'788,    851;    comment,    834. 
— i — Battery   exchange   system,    universal,    166. 
Chicago     battery     plan     for     passenger     cars, 

*1080. 

Civic   uses,   *913. 

Co-operation  for  promotion,  818. 

Customer's   viewpoint,   911. 

Delivery   trucks,   operating   expenses   of,   928. 

Distribution    problem,    942. 

Economy  of  electric  truck  over  horses,   1068. 

Electric     vehicle     business,     greater     develop- 
ment of,  334. 
Electromobile     experience.       By     R.     Borlase 

Matthews    (D.),    377. 
Energy    return    on    electrics    in    the    U.    S., 

373;   comment,   353. 

Fire  trucks,  movie  demonstration  of,  *469. 

Garage    and    rates    committee    report,    N.    E. 

L.   A.,  913. 

Government   printing-office   trucks,    137. 

Hartford,    Conn.,    best    electric    pleasure    car 

city   in   the    East,    360. 

Industrial    tractor,    Lansing    Co.,    *12S4. 

Industrial  trucks  and  tractors,  labor  economy 

of,    *1250. 
Industrial    truck    operable    from    either    end. 

Orenstein-Arthur   Koppel   Co..    1285 
Industrial     trucks,     applications     of,     "1196; 

comment,     1193. 

Load  electric  trucks  inside  the  building.   139. 

Manufacturers'    conference,    721. 

X.    E.    L.    A.    report,   911. 

New    York   State   license   fee    increased,    289. 

Operating    costs    for    trucks,    658. 

Pole   trailers,    truck   drawn,    1015. 

Self-propelled    electro-vehicles    and    their    ap- 
plications.     By   L.    Brockman    (D.),   617; 

discussion   (D  ),  853. 
Terminal    freight    handling,    "692;    comment, 

689. 

Truck    for    hauling    poles,    *  1 1 1 2. 

Truck  service  of  Commonwealth   Edison  Co., 

1080. 
Universal   car,   the,   *28. 


w 


Wagner    Electric    Mfg.    Co.,    dividend    increases 
outstanding  stock,   529. 

War: 

Army  cantonments,  plans  for,   1223;  schedule 

of    electrical    materials    for,    1220. 

"Business  as   usual,"   comment,    1243. 

Electric     Power     Club     offers     its     resources, 

1226. 

Electrical     industries     ready     to     serve,     668, 

*716. 

— —Engineering   service,    *812. 

-Engineer's   duty,    comment,    689. 

— ^—Enlisting     central     station     employees,     com- 
ment,  833. 

— — Influence   on   trade,    1106. 

Liberty    loan,   979,    1027,    1074,    *1122,    1171; 

comment,    1099. 

Liberty    loan    and    electrical    financing.       By 

F.   A.    Vanderlip,    1026. 

Manufacturers      organized.       By       Robt.       K. 

Sheppard,    764. 

Marconi    wireless    operation    affected,    721. 

Mobilization   of  capital,   *856. 

Normal    profits    of    business   should    be    main- 
tained,   1175. 

Postal   rates   increase   unfair,   982. 

Safeguarding    electrical    generating    systems, 

*764. 

Technical    graduates    in    war    time,    comment, 

1243. 
War    revenue    tax     bill     for    electricity,     935, 
978,    1026,    1121,    1221. 

Washing    machines: 

Brokaw-Eden  Mfg.  Co.,  635. 

Double-tub     vacuum     washer,      Dexter     Co., 

1043. 

Globe    Mfg.    Co.,    *1043. 

Motors   for.    Domestic   Electric   Co.,   *1042. 

I  tne    Minute    Mfg.    Co.,    1138. 

Oscillating   tub  washer,   Apex   Appliance   Co., 

*1138. 

Water-gage   guard,    Simplex    Safety    Boiler   Gauge 
Glass    Co..    *1090. 

Water-powers.      (Sec    also    Hydroelectric    develop- 
ment.) 

California,   progress  and   plans,   573. 

Development    in    national    forests,    238. 

Future    of.    in    the    U.    S.      By    Charles    W. 

Comstock   (D.),  377. 
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Earnings,    1916,    • 
Powei    lituation,    51.    1171 
~— -Regulation  ol    (U.) 
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..                           comment,    s-is 
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comment,    1194. 
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1  »roaa  nlct.   i<Mt.,  579 

;.n'!.-t.''lSlVt',lar     Associati^".    annual     meet 

B^ni6n 'Telegnpa   Co.,   earning,    1916, 

',::i"v;'o,li:nn76affcC,S    --'^ficat    market. 
u  ' »'  '  ■    1  use  1     x   M.  Co.- 

Animal    report,     [| 

—  Nov  plant  near   Philadelphia,  300 
Wage   increase,    1230. 

U,'S ,'a^hsJ'.6,9,bUte     by     McGr-     <*«- 

Wilson    President,  Proclamation,  763. 
Windnull  generattn.  plants    performance  of.    By 
Frank   S.   (  ulvcr.   *367. 


...  ■    ■-"«     -'      *   m\  i-r,     "JO/. 

Window  reflector,   Class   Co.,   Inc      1091 
•W  ire.Your-Home.Time"    Campaign  .      (S 
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Research  and  Analysis : 
The  Opportunity  of  the  Year  1917 


SEARCHING  analysis  should  accompany  and  result 
from  the  present  great  activity  in  the  electrical  in- 
dustry. Production  has  been  the  rallying  cry  for  1916. 
Need  for  greater  output  has  taxed  capacities  of  engi- 
neering resources,  of  manufacturers,  of  central  sta- 
tions and  other  generating  plants  and  of  distributers  of 
electrical  products.  New  standards  in  gross  output 
have  meant  the  overhauling  of  industrial  methods,  and 
out  of  this  comes  a  lesson  which  1916  passes  along  to 
1917. 

Research  is  no  longer  merely  a  laboratory  viewpoint, 
but  a  necessary  approach  to  the  problems  of  the  indus- 
try. New  economic  conditions,  forced  by  the  great  war, 
have  emphasized  the  need  of  a  broad  interpretation  and 
application  of  the  principles  of  research  in  all  industry. 

High  prices,  scarcity  of  materials,  shortages  in  la- 
bor, unprecedented  increases  in  volume  of  business, 
have  demanded  immediate  readjustment  of  accepted 
standards.  These  conditions  have  turned  engineering 
and  manufacturing  and  commercial  branches  to  closer 
analyses  in  an  attempt  to  eliminate  wastefulness, 
whether  in  design,  in  manufacture,  in  distribution  or 
in  sales  plan,  and  to  provide  new  ideals  for  the  future. 

In  scientific  and  engineering  branches  the  need  of 
unrestricted  research  for  new  laws  and  new  principles 
has  been  given  fresh  impetus  by  the  lack  and  scarcity 
of  materials,  growing  out  of  war  and  acute  industrial 
conditions,  and  due  to  our  past  failure  to  consider  re- 
search work  in  the  correct  perspective.  Similarly,  in 
the  critical  analyses  of  manufacturing  costs,  the  more 
general  insistence  on  new  standards  in  the  cost  of  do- 
ing business,  the  discussion  of  service  costs  and  rates, 
serious  consideration  is  being  given  to  basic  factors 
which  may  be  broadly  interpreted  as  a  part  of  a  re- 
search movement. 

The  spirit  of  research  has  never  been  far  from  the 
electrical  industry.  In  the  early  days  scientific  and 
engineering  research  gave  birth  to  the  art.  With 
the  ramifying  of  the  industry  has  come  a  growth  of  the 
movement.     In  1916  it  is  found  expressed  not  only  in 


the  laboratory  and  the  design  room,  not  only  by  the 
laboratorian  and  the  engineer,  but  by  the  manufac- 
turer, by  the  distributer  of  electrical  products,  by  the 
central  station  and  by  the  user. 

A  new  impetus  is  being  given  to  pure  research  for 
the  discovery  of  new  laws  and  principles.  The  back- 
ground and  purpose  of  this  movement  are  discussed  in 
Dr.  Whitney's  article  in  this  issue.  Research  has  made 
its  appearance,  though  not  by  that  title,  in  the  field 
of  practice  outside  the  laboratory.  The  leading  articles 
in  this  issue  voice  the  new  attitude  in  engineering  and 
industrial  affairs.  Scientific  progress  in  industry  is  no 
less  an  expression  of  the  spirit  of  research  than  the 
creation  of  government  and  private  laboratories. 

Our  nation  has  awakened  and  is  discussing  its  eco- 
nomic relations  within  itself  and  with  other  nations. 
We  are  thinking  of  problems  outside  our  own  bound- 
aries. Many  men  enter  the  year  1917  with  a  new  con- 
ception of  the  relation  of  the  branches  of  the  industry 
to  each  other  and  of  the  relation  of  the  industry  to 
other  arts  and  industries. 

We  need  this  year  to  have  big  men  thinking  on  the 
big  problems.  More  research  in  known  fields  of  use- 
fulness, more  design  with  new  standards  of  cost,  more 
planning  and  better  directed  sales  effort,  more  public 
education  on  the  relation  between  financing,  cost  and 
rates  of  public  utilities,  a  keener  realization  of  the 
relation  of  the  electrical  engineer  to  all  these  activities 
— these  are  great  demands  which  the  new  year  brings 
to  the  electrical  industry. 

THERE  will  be  no  failure  to  respond  to  the  de- 
mands of  the  times.  The  industry  is  conscious  of 
its  shortcomings  in  the  past.  It  has  men  and  it  has 
organization.  With  its  highly  developed  organizations 
of  country-wide  associations,  the  industry  has  an  excel- 
lent foundation  upon  which  to  base  its  new  outlook.  The 
systematic  and  efficient  co-ordination  of  all  of  these  fac- 
tors presents  a  task  which  both  the  scientist  and  the 
practical  engineer  will  welcome  as  a  real  opportunity. 


rT^HIS  issue,  conforming  to  the  custom  of  the  Electrical  World,  presents  signed  articles  from 
Jl  engineers  and  business  men  in  the  industry  upon  important  developments  and  tendencies  of 
the  times.  It  is  a  period  when  clear  judgment  and  prophetic  vision  are  sorely  needed;  and  the 
contributions  in  this  number  take  the  conservative  "look  ahead"  which  will  help  our  readers  to 
solve  the  problems  of  the  Netv  Year. 

On  account  of  lack  of  space  in  this  number,  several  articles   which   it   had  been  intended  to 
publish  were  unavoidably  withheld  and  will  be  published  in  subsequent  issues  during  January. 
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Naw  var5  S?J £  «7°  -ther,e  WL"  be  launched  at  the  Brooklyn 
flraJyH^?£a..*he  fCW  3fex?co  <at  first  called  the  California),  the 
&Ta}  battleship  of  any  nation  to  be  electrically  propelled  In  size 
and  fighting  equipment  the  New  Mexico  is  the  sister  shin  of  tht 
newly  commissoned  Arizona,  pictured  above  ( 2)  .In  the  insert  at 
the    top    of   page    (1)    is    shown    the    electrically   propped    collier 


Jupiter,  tests  on  which  led  to  the  adoption  of  electric  propulsion 
in  trie  wavy.  In  the  lower  right-hand  corner  (4)  appears  one  of 
tne  Jupiter's r  prime-mover  sets,  and  at  the  left  (3)  is  pictured  the 
ceremony  of  laying  the  keel  of  the  electrically  propelled  New 
earfyC?   ^^  presence   of   Secretary   Daniels   and   other   officials. 


Electric  Propelling  Machinery  Has  Been  Ordered  for  Our  Seven  Latest  Battleships,  and  Is 

Specified  for  the  Four  Great  New  Battle-Cruisers. 
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".     .     .      When  prejudices   are  overcome 
electricity  will  develop  an  extensive  use  in 
large    high-power    warships.      In 
scouts  and  destroyers  it  is  rela- 

tively much  less  desirable,  but  even  in  such 
cases  .  .  .  it  might  .  .  .  develop  a 
legitimate  application.  In  merchant  ships 
also  it  may  afford  great  advantages." 


Advantages  and  Future  of  Electric 
Ship  Propulsion 

By  W.  L.  R.  Emmet 

Consulting  Engineer,  General  Electric  Company 

THE  writer  has  been  asked  to  write  an  article  on 
the  future  of  electric  ship  propulsion,  and  while 
prophecy  is  generally  an  undesirable  task  for  an 
engineer,  the  present  conditions  seem  to  be  such  that  a 
statement  of  opinion  is  desirable. 

The  writer  has  for  many  years  actively  advocated 
electric  drive  for  the  larger  vessels  of  the  navy,  and  as 
a  result  of  a  long  campaign  of  designing,  experimenta- 
tion and  educational  activity  this  method  has  been 
adopted  on  a  large  scale  by  our  Navy  Department. 
Electric  propelling  machinery  has  been  ordered  for  the 
last  seven  battleships  which  have  been  authorized,  and 
is  specified  for  the  four  new  battle  cruisers  which  form 
part  of  the  present  naval  program.  These  battleships 
are  very  large  and  important  vessels,  requiring  33,000 
hp.  each,  and  the  battle  cruisers  present  the  most 
stupendous  propulsion  problem  ever  brought  forth,  since 
they  require  no  less  than  180,000  hp.  each.  Only  two 
or  three  of  our  cities  use  as  much  electricity  as  will  be 
generated  on  one  of  these  ships  at  35-knot  speed. 

Electric  propulsion  has  from  the  first  had  many  oppo- 
nents, and  it  is  still  being  very  actively  opposed  by 
nearly  all  the  shipbuilders  of  the  country,  by  Sir  Charles 
Parsons,  Charles  G.  Curtis,  and  others  who  have  had 
important  influence  in  marine  engineering.  Most  of 
this  opposition  is  undoubtedly  sincere,  but  is  not  alto- 
gether disinterested,  since  shipbuilders  want  to  use 
machinery  which  they  know  how  to  build,  and  since 
turbine  inventors  have  in  the  past  received  large  royal- 
ties from  turbine-driven  ships  which  are  cut  off  by  the 
advent  of  electric  drive.  Although  the  power  still  comes 
from  turbines,  the  electric  drive  is,  by  license  agree- 
ments, free  from  royalty  charges.  The  possibilities  of 
large  electrical  apparatus  do  not  appeal  strongly  "to  those 
who  are  not  thoroughly  familiar  with  its  uses.  Elec- 
tric propelling  machinery  will  be  generally  heavier  and 


more  expensive  than  the  best  developments  of  geared 
turbine  machinery,  and  variations  of  opinion  have  rested 
upon  the  relative  importance  given  to  advantages  and 
disadvantages. 

The  General  Electric  Company  has,  under  the  writer's 
direction,  also  carried  on  extensive  developments  and 
operations  in  ship  propulsion  by  turbines  connected  to 
ships'  propellers  by  gearing.  Machinery  of  this  class 
for  seventy-nine  large  vessels  has  been  contracted  for 
by  them,  and  many  of  these  ships  are  in  service  and 
showing  unqualified  success.  Our  view,  therefore,  is 
not  entirely  one  sided,  and  although  it  may  be  considered 
that  we  are  particularly  interested  in  the  development 
of  the  uses  of  electrical  machinery,  we  believe  that  we 
have  judged  fairly  and  that  our  efforts  will  lead  to 
important  and  lasting  success. 

Advantages  of  the  Electric  Drive 

In  explaining  the  advantages  of  electric  drive,  com- 
parisons will  be  made  only  with  the  geared  turbine 
drive.  All  other  methods  for  propelling  large  vessels 
may  be  considered  obsolete,  although  many  ships  are 
still  being  built  with  engines  or  with  direct-connected 
turbines. 

A  wise  rule  in  engineering  is  to  advocate  new  things 
only  for  the  purpose  In  which  they  afford  the  greatest 
advantages,  and  this  rule  has  been  closely  followed 
in  the  promotion  of  electric  propulsion,  which  was  orig- 
inally advocated  mainly  for  large  warships.  This  first 
move  was  made  before  the  use  of  mechanical  gearing, 
for  such  a  purpose  had  been  suggested,  but  its  advan- 
tages for  this  particular  use  are  so  striking  that  it  is 
still  believed  that  the  wonderful  development  of  gear- 
ing possibilities  have  not  changed  the  original  case. 

The  subject  of  electric  drive  is  too  large  for  full 
discussion  in  such  an  article  as'  this.  Its  possibilities 
and  advantages  can  be  best  suggested  by  taking  as  an 
example  the  case  of  the  new  battle  cruisers  in  which  its 
use  has  been  and  still  is  the  subject  of  much  discussion 
and  criticism.  This  may  be  considered  as  the  extreme 
case  where  advantages  are  most  important  and  in  which 
the  disadvantages  of  increased  weight  is  most  serious. 

Four  of  these  vessels  are  authorized  in  the  navy  bill 
of  1916.  They  are  designed  to  make  35  knots  each, 
requiring  180,000  hp.  delivered  to  four  shafts  turning 
at  full  speed  about  250  r.p.m.  These  are  the  fastest 
and  most  highly  powered  vessels  ever  built.  The  elec- 
trical installation  proposed  in  each  of  them  far  exceeds 
in  extent  any  single  installation  ever  made  for  any 
purpose. 

Apparatus  Proposed 

It  is  proposed  to  install  in  these  ships  four  high-speed 
turbine-driven  generating  units  of  the  best  type,  similar 
in  most  respects  to  those  used  in  power  stations  on 
shore.  Upon  each  of  the  four  propeller  shafts  will  be 
mounted  two  independent  induction  motors.  Cable  con- 
nections and  switching  arrangements  will  be  provided 
by  which  any  combination  of  motors  and  generators 
can  be  immediately  provided  for  and  by  which  all  the 
changes  of  connections  for  operation,  reversal,  etc.,  can 
be  instantly  made  under  all  running  conditions.  The 
details  of  design  and  method  of  operation  need  not  be 
described  in  this  discussion.  They  are  quite  simple; 
in  fact,  much  simpler  than  in  most  electrical  installa- 
tions. The  electric  supply  is  produced  for  the  one  purpose 
of  propulsion,  and  is  varied  or  discontinued  according 
to  need.  Connections  are  changed  only  on  dead  circuit, 
even  in  the  ordinary  operations  of  stopping,  starting 
and  reversing,  and  automatic  means  are  provided  by 
which  any  diversion  of  current  from  any  cause  pro- 
duces an  unbalancing  which  instantly  breaks  the  field 
circuit  and  de-energizes  the  system. 
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twitches,  inatrumenta  and  controlling  apparatua  la  I 
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If  such  a  vessel  were  gear  driven,  a  plurality  oi  ahead 
turbinea  would  be  connected  through  helical  searing  to 
each  propeller  shaft,  one  <>r  more  backing  turbinea 
would  :\\  o  be  connected  through  the  same  gearing,  and 
if  good  cruiaing  economy  was  aought,  it  would  be  net  • 
sary  to  provide  also  cruiaing  turbinea  connected  through 
separate  ayatema  of  gearing  and  arranged  with  coup 
linga  bo  that  thej  could  be  detached  during  high  speed 
operation. 

a  just  comparison  of  this  method  with  the  electric 
equipment  propoaed  would  require  a  complete  design 
and  analytical  study  of  the  geared  equipment  and  its 

performances.      The   writer   has   QOl    made  such   a   study 

in  the  case  of  these  vessels,  therefore  do  exact  figures 
can  be  given.     The  space  and  number  of  turbine  ele 

menta  connected  to  each  shaft  will  determine  the  space 
required  for  turbinea,  and  this  spacing  will  govern  the 
length  and  weight  of  the  shafts,  piping,  valves  and  sup- 
porting structures. 

In  some  of  the  installations  which  have  been  proposed 
abroad  for  vessels  id'  much  less  power  than  these,  the 
multiplication  of  parts  has  been  very  great  and  the  size 
and  extent  of  turbines  and  supporting  structures  such 
that  the  adoption  of  similar  methods  in  these  ships 
would  certainly  give  weights  nearly  as  great  if  not 
greater  than  those  proposed  for  the  electric  drive. 
Some  of  our  ship  builders  in  bidding  to  the  government 
on  these  vessels  have  stated  that  by  using  geared  equip- 
ment they  could  save  about  1000  tons  in  weight  and 
about  $1,000,000  in  cost,  but  whether  these  statements 
will  bear  analysis  or  not  cannot  be  said  without  study 
of  their  detailed  designs,  if  any  have  been  made. 

Detachment  and  INTER! Tiangeability 

Without  further  description  or  discussion  of  either 
type  of  apparatus,  we  are  in  a  position  to  make  a  com- 
parison which  constitutes  one  of  the  most  important 
advantages  of  electric  drive.  In  the  geared  equipment, 
each  shaft  has  a  system  of  turbines,  gears,  bearings, 
thrust  balancing  devices  and  lubricating  systems  all 
mechanically  locked  together.  With  high-speed  ma- 
chinery any  kind  of  trouble  with  any  of  these  parts 
will  almost  certainly  necessitate  the  immediate  stop- 
page of  the  whole  system.  To  keep  a  high-speed  turbine 
running  out  of  balance  or  with  bearing  trouble  is  im- 
possible, and  the  gearing  part  would  present  almost 
equal  difficulty.  In  the  event  of  mechanical  trouble  of 
such  character  a  ship  would  have  to  be  stopped  until 
the  wreck  could  be  cleared.  The  work  necessary  to 
uncouple  and  disconnect  any  part  of  such  very  heavy 
apparatus  would  be  a  serious  matter  involving  much 
time,  including  that  required  to  stop  the  ship.  After 
the  disconnection  was  made  the  idle  propeller  would  act 
as  a  very  serious  drag  on  a  fast  vessel. 

In  the  electrically  driven  ship  there  is  no  mechan- 
ical connection  of  the  shaft  to  anything  but  the  rotors 
of  motors.  These  are  self-contained,  iron-clad  struc- 
tures and  cannot  by  any  possibility  be  subject  to  me- 
chanical interference.  The  shafts  are  subject  to  the 
same  possibilities  of  bearing  or  thrust  trouble  as  shafts 
in  other  ships,  but  the  presence  of  the  motors  does  not 
increase  this  danger,  and  the  speed  being  low  it  is  re- 
mote in  any  case.  With  this  equipment  any  motor, 
generator  or  turbine,  if  in  any  kind  of  trouble,  can  be 
instantly  disconnected  without  stopping  the  ship  and 
with  only  a  small  loss  from  the  highest  speed  capacity. 

Such  interchangeability  as  this  power  of  disconnec- 
tion gives  constitutes  one  of  the  most  important  advan- 


tagfl     Of  electric    drive  in  BUCh  a  ship       With  one  motor 

out  of  eight  in  trouble,  only  on.-  eighth  oi  the  maximum 
capacity  la  lost  ami  the   ihip'a  maximum  speed  is  im 
paired  i>y  only  about  i  knot,    if  a  generator  or  turbine 
i    in  trouble  the  maximum  speed  i    reduced  only  about 

'J    knots.      With    two   generating    unit      and    four   motors 

oid  the  ship  can  make  -<•  knots,  and  with  three  gener 

Btora   and    lour   motor:    out   she  can    made    l'.t   Knot.      It 

parta  give  trouble  they  are  simply  cut  out  and  repaired 
at  leisure  or  as  opportunity  offers.    The  value  of  this 

interchangeability  in  a  warship  can  hardly  l«  over- 
estimated, it  largely  overcomes  the  military  danger  in- 
cident to  accidents  to  the  driving  power,  a  danger  which 
has  always  been  of  primary  importance. 

Backing  Poweb 

in  turbine-driven  ships,  not  electric,  it  is  necessary 
to  provide  backing  turbines  which  must  run  idle  in  the 
reverse  direction  when  the  ship  is  going  ahead.  These 
backing  turbines  involve  complications  which  are  very 
objectionable,  and  if  these  are  reduced  to  a  desirable 
minimum  the  backing  power  will  be  greatly  inferior  to 
that  easily  provided  with  electric  drive.  Experiment 
has  shown  that  a  turbine  forced  in  an  opposite  direc- 
tion involves  about  seven  times  as  much  friction  loss 
as  when  driven  in  its  normal  direction.  This  loss  is 
very  appreciable  in  the  backing  turbines  of  ships  and 
causes  heating  which  must  be  dissipated  by  circulating 
steam,  which  causes  further  loss  and  waste.  There  are 
also  serious  difficulties  and  dangers  in  high-speed  appa- 
ratus incident  to  the  abrupt  and  wide  changes  of  tem- 
perature where  steam  is  suddenly  admitted  to  a  cold 
reversing  turbine.  Steam  which  expands  without  doing 
work  has  a  high  temperature,  and  if  work  is  done  upon 
it  by  a  reversed  turbine  the  heat  is  considerably  in- 
creased. With  superheat  these  temperatures  may  be 
extreme,  and  they  affect  the  main  turbine  as  well  as  the 
other,  since  it  also  must  be  used  for  reversal  of  direc- 
tion and  since  the  two  often  occupy  the  same  casing. 
The  mechanical  effect  of  such  abrupt  change  of  steam 
temperature  upon  fragile  structures  presenting  very 
extended  surfaces  is  a  matter  which  has  been  little  con- 
sidered, but  which  has  caused  much  serious  trouble. 
With  electric  drive  the  turbine  never  need  be  stopped 
when  the  ship  is  under  way,  and  its  operation  is  easier 
than  in  a  power  station  because  the  load  is  steadier, 
with  modern  high-speed  turbines  superheat  affords 
large  gains  in  fuel  economy,  and  the  ability  to  safely 
use  high  degrees  of  superheat  may  constitute  one  of  the 
important  reasons  for  adopting  electric  drive. 

Efficiency  of  Transmission 

Various  statements  and  estimates  have  been  published 
concerning  losses  in  high-speed  gearing  for  which  the 
authority  is  not  known  by  the  writer.  Tests  at  Sche- 
nectady have  shown  losses  about  double  those  generally 
estimated,  with  rapid  diminution  of  efficiency  as  load 
falls.  These  tests  were  of  a  most  accurate  character 
with  large  smooth  running  gears  and  by  the  motor- 
generator  method  where  losses  alone  were  measured,  the 
same  power  being  transmitted  with  and  without  the 
gearing. 

With  the  electric  drive  in  these  battle  cruisers,  the 
losses  from  turbines  to  propeller  shaft  at  full  speed  will 
amount  to  7  per  cent,  and  by  adjustment  of  voltage  the 
transmission  efficiency  can  be  kept  equally  good  at  all 
speeds.  Considering  gearing  losses,  reversing  turbine 
losses,  losses  incident  to  necessary  subdivisions  of  the 
turbine  and  additional  packings  it  is  believed  that  the 
actual  transmission  from  turbine  blades  to  shaft  at  full 
speed  cannot  be  made  more  than  2  per  cent  better  in 
the  geared  equipment  than  it  is  in  the  electric.  At 
reduced  loads  the  geared  equipment  will  be  much  less 


January  6, 1917 


ELECTRICAL     WORLD 


efficient.  The  normal  cruising  speed  of  these  ships  will 
require  less  than  one-tenth  of  full  load,  and  the  drag 
of  gearing,  bearings,  reversing  turbines  and  idle  parts 
of  main  turbines  will  be  very  serious. 

Cruising  Economy 

With  the  electric  design,  the  number  of  motors  and 
turbines  used  can  be  adapted  to  the  demand  for  power, 
while  with  the  other  all  parts  must  be  kept  running. 
This  gives  very  important  gain  in  economy  at  all  speeds 
below  the  maximum.  At  19  knots  only  one  turbine  is 
required  to  drive  the  ship,  and  electrical  arrangements 
are  made  by  which  it  can  be  run  at  full  speed  instead  of 
running  at  half  speed,  as  it  would  if  the  ratio  was 
fixed  as  by  gearing.  Thus  the  steam  efficiency  at  19 
knots,  a  desirable  cruising  speed,  is  equal  to  the  best 
attainable  at  any  speed.  Assertions  which  have  been 
made  by  ship  builders  and  others  that  equal  cruising 
results  can  be  obtained  by  the  use  of  cruising  turbines 
are  obviously  absurd.  The  cruising  turbines  them- 
selves would  be  greatly  inferior  to  the  single  main  tur- 
bine so  used,  and  they  would  be  burdened  with  all  the 
drags  which  are  mentioned  above.  Cruising  economy 
gives  increased  cruising  radius  without  renewal  of  fuel 
supply.  This  has  always  been  considered  a  matter  of 
the  greatest  importance  in  warships;  it  is  a  feature  in 
respect  to  which  electric  drive  can  have  no  rival. 

State  of  Development  and  Expediency 

Enough  has  been  said  to  give  an  idea  of  the  reasons 
for  the  use  of  electricity  in  such  ships,  but  in  addition 
it  should  be  considered  that  everything  used  in  such  an 
electric  installation  is  a  matter  of  exact  knowledge  and 
wide  experience,  while  methods  of  gearing  on  such  a 
scale  are  backed  by  little  and  brief  experience  and  are 
the  subject  of  wide  difference  of  opinion  as  to  methods 
of  design  and  proportions. 

The  writer  believes  that  the  differences  of  weight 
and  cost  which  have  been  predicted  by  shipbuilders  and 
others  are  not  based  upon  just  comparisons,  but  that 
even  if  they  are  true  they  are  not  sufficient  to  balance 
the  practical  merits  of  electric  drive  for  such  vessels. 

For  these  reasons  it  is  believed  that  when  prejudices 
are  overcome  electricity  will  develop  an  extensive  use 
in  large  high-power  warships.  In  such  light  vessels  as 
scouts  and  destroyers,  for  reasons  of  weight  and  space, 
it  is  relatively  much  less  desirable,  but  even  in  such 
cases  with  the  lightest  and  most  compact  designs,  and 
with  very  high  pressure  and  superheat,  it  might  in  the 
future  develop  a  legitimate  application.  In  merchant 
ships  also  it  may  afford  great  advantages.  With  elec- 
tricity, turbine  units  can  be  installed  in  duplicate,  either 
in  single  or  twin-screw  ships.  Machinery  can  be  in- 
stalled where  convenient  with  motors  near  propellers 
and  turbines  near  boilers,  auxiliaries  can  be  driven  elec- 
trically from  the  main  units.  The  highest  superheat 
can  be  used  without  danger  or  complication,  and  main 
units  can  be  applied  to  other  power  uses  such  as  cargo 
pumping  or  handling.  These  advantages  have  led  to  the 
preference  of  electric  drive  at  a  higher  price  in  certain 
large  freighters  recently  ordered,  and  will  doubtless 
lead  to  many  other  applications  in  ships  of  various 
types. 

The  advantages  here  mentioned  have  been  developed 
With  a  wonderful  skill  and  foresight  by  the  Swedish 
engineer  Ljungstrom  in  the  900-hp.  ship  Mjolner,  which 
has  been  in  successful  operation  for  about  two  years. 
This  vessel  has  shown  a  fuel  economy  decidedly  superior 
to  anything  produced  elsewhere  in  a  steamship,  and  has 
maintained  this  high  standard  throughout  her  period 
of  service.  Such  a  result  with  such  small  power  is 
very  remarkable  and  significant.  The  Mjolner  uses 
an  extremely  high  degree  of  superheat. 
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"In  the  interest  of  equal  justice  it  is 
absolutely  necessary  in  rate-making  to  give 
due  consideration  to  the  question  of  rising 
prices.  The  failure  to  do  this  has  forced  at 
least  one  commission  to  repeatedly  raise 
rates  which  under  increasing  costs  had  be- 
come too  low." 
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Problems  in  Rate  Regulation  Accentu- 
ated by  Higher  Operating  Costs 

BY    HALFORD   ERICKSON 

Of   Hagenah   &   Erickson,   formerly   Chairman   Wisconsin    Railroad 
Commission 

IT  is  now  generally  recognized  that  in  some  form 
governmental  regulation  of  railways  and  public 
utilities  generally  is  here  to  stay.  This  idea  is  con- 
siderably strengthened  by  the  fact  that,  as  is  already 
apparent  to  many,  such  regulation  is  about  as  necessary 
where  such  utilities  are  owned  and  operated  by  the 
public  as  when  they  are  owned  by  private  persons. 
Whether  the  regulation  that  is  thus  likely  to  prevail 
is  the  present  form  or  some  other  form  is  not  so  clear. 

Regulation  deals  mostly  with  questions  that  are  of 
an  economic  nature.  These  questions  depend  upon  and 
are  affected  by  circumstances  which  vary  greatly  from 
time  to  time  and  which  are  often  very  complicated. 
In  order  to  avoid  injustice  they  must  often  receive 
prompt  attention  and  firm  treatment.  The  adminis- 
trative acts  involved  in  passing  upon  them  are  subject 
to  much  effective  criticism  from  many  who  have  neither 
the  time  nor  inclination  to  master  the  facts  and  con- 
ditions upon  which  the  decisions  are  based.  WThile  the 
utility  commissions  have  shown  marked  desire  to  do 
justice  to  all  concerned  and  have  done  a  great  deal  of 
good,  their  work  is  often  affected  by  so  many  circum- 
stances that  there  are  times  when  it  is  almost  impossi- 
ble for  them  to  decide  matters  as  promptly  and  to  give 
as  full  weight  to  all  the  facts  and  conditions  involved 
as  equal  justice  to  all  would  demand.  There  are  many 
examples  in  point,  as  experience  shows. 

One  of  these  examples  relates  to  the  effect  upon  the 
rates  or  the  net  earnings  of  railways  and  other  public 
utilities  of  the  increases  that  have  taken  place  during 
the  past  two  decades  in  the  prices  of  the  labor,  mate- 
rial and  capital  which  enter  into  the  cost  of  the  service 
which  such  utilities  furnish.  These  rises  in  prices 
greatly  increase  the  cost  of  such  service,  and  make  it 
exceedingly   difficult  to  fix   future   rates  thereon.     Ex- 


E LECTRICAL     WORLD 


Vol  69,  No.  1 


perience  also  Indicates  thai  these  difficulties  have  proved 
great  to  be  fullj  overcome.  For  Instance,  manj 
rates  made  bj  commissions  during  the  pasl  decade  or 
more  have  been  found  i"  i>c  too  low  soon  after  thej 
were  pu1  into  effect.  Whether  the  reason  for  this  is 
found  in  tlic  facl  thai  due  consideration  was  nol  given 
to  the  effecl  of  rising  prices  upon  the  cosl  of  the 
service,  or  to  the  facl  thai  to  have  made  the  ratei  high 
enough  would  have  been  unpopular,  or  to  both,  maj  be 
an  open  question.  These  advances  in  prices  have,  in 
fact,  created  Borne  of  the  most  perplexing  problems 
which  confronl  those  who  arc  making  rates  lor  the 
future.  It  is  to  point  this  oul  thai  the  presenl  article 
was  prepared. 

i;i  Gl  l  mini;   SERV1CI    \m>    RATES 

Regulation  as  it  is  now  known  relates  mostly  to  the 
quality  of  the  Bervice  rendered  by  the  utilities  and  to 

the  fairness  of  the  rate's  charged  for  such  service.     The 

laws  usually  require  thai  the  service  must  be  adequate 

and  the  rates  reasonable.  What  constitutes  adequate 
service  is  largely  a  question  of  engineering  facts  which 
can,  as  a  rule,  be  established  and  applied  with  a  fair 
degree  of  accuracy.  'Phis  is  also  true  of  such  changes 
in  the  service  rules  as  may  be  necessary  from  time  to 
time.  Vet  just  service  rules  are  not  always  easily  ap- 
plied and  readily  accepted. 

The  question  of  what  constitutes  reasonable  rates,  on 
the  other  hand,  is  much  more  complicated.  While  such 
rates  have  been  defined  as  rates  which,  under  normal 
conditions,  will  yield  sufficient  returns  to  cover  rea- 
sonable allowances  for  the  operating  expenses,  depre- 
ciation and  interest  and  profit  on  the  investment,  the 
facts  involved  in  determining  such  rates  are  often  so 
uncertain  and  variable  as  to  be  difficult  to  ascertain 
and  correctly  apply. 

Rate  schedules  are  likely  to  be  affected  by  practically 
all  the  conditions  which  affect  the  industrial  and  com- 
mercial situation  generally.  A  reasonable  rate  is  there- 
fore not  only  difficult  to  establish  in  the  first  instance, 
but  such  rates  when  once  made  may  require  frequent 
and  equally  difficult  readjustments.  Downward  revi- 
sions are  popular,  but  upward  revisions  are,  as  a  rule, 
very  unpopular,  even  when  necessary  for  the  good  of  the 
service.  As  rate-making  bodies  depend  very  largely 
upon  the  good  will  of  the  public  it  is  only  natural  that 
they  should  hesitate  in  raising  rates,  even  when  such 
raises  would  be  just. 

Trouble  in  Rate-Making 

It  is  upon  the  rate-making  side  of  regulation  that 
commissions  are  thus  likely  to  encounter  the  most 
trouble.  In  the  industrial  and  commercial  world  neither 
price  nor  rates  can  remain  the  same  very  long.  Fre- 
quent changes  therein  become  necessary  because  of 
changing  conditions,  and  these  changes  are  often  far- 
reaching  in  their  effect.  Since  changes  in  the  upward 
direction  are  very  unpopular,  particularly  in  the  utility 
field,  commissions  are  often  slow  in  authorizing  the 
same.  This  is  even  true  in  cases  where  delay  in  this 
respect  tends  to  harm  the  service  and  cause  capital  to 
be  withheld  from  the  utility  field.  The  situation  in 
practically  all  branches  of  the  transportation  industry 
seems  to  furnish  a  telling  example  of  this.  The  reason 
why  the  prevailing  rates  of  transportation  have  of  late 
years  yielded  less  than  fair  returns  is  mainly  found  in 
the  fact  that  the  price  of  practically  everything  that 
enters  into  the  cost  of  transportation  has  increased  at 
the  rate  of  from  2  to  more  than  3  per  cent  a  year. 

The  cost  of  railway  and  other  utility  service  depends 
entirely  upon  the  amounts  that  have  to  be  paid  for  the 
labor,  material,  capital,  and  the  enterprisers  involved. 
The  cost  of  labor  and  material  of  all  kinds  enters  di- 


rectly into  the  construction  and  the  operating  expenses. 
Changes  In  the  prices  ol    these  factors  are  therefor* 

fell    Or   iiip!  iced   alum    1    i  iiimediat  ely    after   they   are   made. 

The  cm  t    of  capital  and  of  the  enterpriser,  on  the  othei 

hand,  are  indirect  burdens,  and  while  the.  air  as  much 
a    part    of   the   total   COSl    of   the   scr\  ice   as   any   othei 

pense,  the  chance     therein  are  not   always  as  clearly 

shown  as  is  the  case  < . f  the  direcl  ■  |>en  «■-.  hi'  leases 
in  the  COSl  of  capital  are  ftrsl  fell  in  the  new  capital 
that  Is  needed.  Thai  this  should  he  the  case,  is  only 
natural,  since  the  charges  on  much  of  the  capital  already 
invested   are   fixed   and   do   not   vary    until    tl  ■  ities 

mature  and  the  question  of  refunding  is  raised. 

When  the  prices  of  the  factors  of  production  are  thus 
rising  from  year  to  year  it  also  inevitably  follows  that 
the  en  I  of  the  service  is  increasing.  This  is  particu- 
larly true  of  the  total  cost.  It  is  also  true  of  the  cost 
per  unit  of  service,  except  perhaps  in  cases  where  the 
service  is  rapidly  growing  in  volume,  and  where,  be- 
sides this,  the  plant  has  so  much  unused  capacity  as 
to  be  able  to  meet  this  growth  without  extensive  addi- 
tions to  the  investment. 

Basing  Rates  on  Past  Costs 

Rates  made  by  commissions  are  usually  based  on 
present  and  past  cost.  When  the  prices  of  the  factors 
of  production,  or  of  labor,  material  and  capital  remain 
about  the  same  from  year  to  year  past  costs,  if  judi- 
ciously applied,  are  also  an  important  factor  in  the  basis 
for  rates.  In  periods  of  rapidly  rising  prices,  however, 
such  as  during  the  past  twenty  years,  rates  based  on 
past  cost  will  usually  be  found  to  be  too  low  soon  after 
they  have  gone  into  effect.  Examples  of  this  are 
numerous.  In  the  railway  and  utility  service,  for  in- 
stance, rates,  which  a  few  years  ago  were  regarded  as 
fair,  are  now  yielding  returns  that  are  too  low  to  ade- 
quately cover  the  cost  of  all  the  factors  of  production. 
Many  rates,  based  on  past  and  existing  costs,  made 
by  commissions  during  the  past  decade,  have  also  turned 
out  to  be  unremunerative  shortly  after  they  were  put 
to  a  trial.  Of  the  rates  which  have  thus  been  found  to 
yield  less  than  reasonable  returns,  some  have  been  raised 
while  others  again  have  been  permitted  to  stand  at 
their  old  level.  Such  advances  as  have  thus  far  been 
made  in  rates  that  were  too  low,  however,  have  come 
about  very  slowly.  They  have  not  always  been  granted 
as  promptly  as  was  necessary  to  prevent  serious  losses 
to  the  utilities  or  the  roads. 

Most  industrial  enterprises  have  been  able  to  meet 
the  rising  prices  or  increased  cost  of  production  by 
establishing  higher  prices  on  what  they  have  to  sell. 
Where  this  is  the  case  the  producers  may  not  have 
suffered  through  the  change  in  prices.  It  is  even  possi- 
ble that  it  may  have  made  many  better  rather  than 
worse  off.  Railways  and  other  public  utilities,  however, 
have  not  been  in  position  to  follow  this  practice.  They 
have  not  only  been  unable  to  raise  the  prices  of  the 
services  they  render  in  proportion  to  the  increases  in 
prices  on  what  they  must  buy,  but  their  rates  to-day 
are  in  many  instances  actually  lower  than  they  were 
when  the  present  upward  turn  in  the  general  price  level 
was  first  noticed. 

Course  of  General  Prices 

Owing  to  their  importance  in  this  connection  it  is 
thought  proper  to  herein  present  a  few  of  the  leading 
facts  which  indicate  in  a  general  way  the  course  of  the 
general  price  level,  and  the  tendencies  of  the  rates  of 
transportation  and  of  other  utility  service,  as  well  as 
the  trend  of  the  purchasing  power  of  the  average  re- 
ceipts per  unit  of  such  services  during  the  past  decade 
or  more.  In  addition  to  this,  facts  showing  the  trend  in 
the  cost  of  labor  and  the  cost  of  capital  are  also  given. 
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Table  I  shows  the  average  receipts  per  ton  per  mile 
for  freight  transportation ;  the  approximate  receipts 
per  1000  cu.  ft.  of  gas  and  per  kilowatt-hour  in  some 
of  the  very  largest  gas  and  electric  plants,  together 
with  the  percentages  by  which  the  rates  for  each  prior 
year  exceeded  the  rates  for  1914.  It  also  shows  the 
index  numbers  which  represent  the  course  of  whole- 
sale prices  and  the  per  cent  by  which  the  prices  in 
1914  exceeded  the  prices  for  each  preceding  year. 

Table  II  shows  the  course  of  the  purchasing  power 
of  the  average  receipts  per  unit  of  service,  as  given 
in  Table  I,  together  with  the  percentage  by  which  the 
purchasing  powers  for  the  preceding  years  exceeded 
those  for  1914. 

While  these  tables  explain  themselves  a  few  points 
concerning  them  may  be  mentioned.  The  average  re- 
ceipts per  unit  of  service  were  much  higher  in  1897-98 
than  they  were  in  1914.  The  percentages  of  these  ex- 
cesses amounted  to  9.02  per  cent  for  freight,  43.9  per 
cent  for  gas  and  319.04  per  cent  for  electrical  energy. 
For  the  remaining  years  the  excesses  over  1914  show 
smaller  percentages.    For  wholesale  prices,  on  the  other 


creases  in  the  rates  of  wages  in  almost  all  occupations. 
The  cost  at  which  capital  can  be  had  depends  very 
largely  upon  the  risks  involved,  the  course  or  state  of 
general  prices,  and  the  demand  for  capital. 

Cost  of  Capital 

Close  studies  of  the  cost  of  capital  during  the  past 
fifteen  years  or  more  indicate  quite  clearly: 

That  on  safe  bonds,  that  is  bonds  that  are  protected 
by  property  and  net  earnings  that  amount  to  about  twice 
as  much  as  the  principal  and  the  charges  for  interest 
thereon,  the  cost  of  capital  was  about  4  per  cent  from 
1900  to  1907,  when  it  rose  to  about  41/2  per  cent.  In 
1909  this  cost  rose  to  about  5  per  cent;  in  1913  it  ad- 
vanced to  more  than  5  per  cent  and  has  remained  at 
about  this  figure  ever  since. 

That  on  stocks  which  do  not  amount  to  much  more 
than  the  difference  between  the  par  value  of  the  bonds 
by  which  the  stock  is  thus  preceded  and  the  full  value 
of  the  property  and  equities  of  the  plant,  and  which 
stock  is  also  protected  by  a  net  income  thereon  for  divi- 
dends and  for  surplus  for  risks  and  contingencies  that 


Decline  in  Purchasing  Power  Accompanies  Decline  in  Rates 

TABLE  I— COURSE  OF  FREIGHT  RATES  AND    GAS    AND    ELECTRICITY    TABLE    II— COURSE  OF  THE  PURCHASING  POWER  OF  RECEIPTS  PER 
RATES  IN  SOME  OF  THE  LARGEST  PLANTS  UNIT  OF  SERVICE 
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2.2 

4.76 
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1.51 
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3.41 
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4.76 
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3.87 

1912 
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1.64 
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1915 

.732 
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506.41 
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608 

25.87 

114 

86.88 

833 

433.97 

1900 

569 

17.80 

109 

78.68 

729 

367.30 

1901 

615 

27.32 

114 

86.88 

715 

358.33 

1902 

606 

25.46 

108 

77.04 

628 

302.56 

1903 

610 

26.29 

101 

65.57 

587 

276.28 

1904 

639 

32.29 

97 

59.01 

557 

257.05 

1905 

597 

23.60 

94 
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220.51 

1906 
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1907 
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550 

13.87 

68 
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1909 

549 
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6.55 
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'Decrease. 

hand,  the  course  is  in  the  opposite  direction.  The  prices 
in  1914,  for  instance,  were  48.88  per  cent  higher  than 
in  1897. 

The  effect  of  this  downward  trend  in  the  rates  and 
upward  trend  in  general  prices  upon  the  purchasing 
power  of  the  receipts  per  unit  of  service  has  been  tre- 
mendous. The  amount  that  could  be  purchased  by  the 
earnings  per  unit  was  much  greater  in  1898  than  in 
1914.  In  fact,  it  exceeded  that  of  the  latter  year  by 
51.13  per  cent  in  the  case  of  freight  rates,  by  108.19 
per  cent  in  the  case  of  gas  rates,  and  by  506.41  per  cent 
in  the  case  of  the  rates  for  electric  energy. 

Prices  at  the  mines  on  coal  for  fuel  or  power  were 
44.5  per  cent  higher  in  1914  than  in  1897. 

On  all  sorts  of  supplies  and  material  such  as  are  used 
by  railways  and  utilities  the  prices  were  from  20  per 
cent  to  more  than  60  per  cent  higher  in  1914  than  in 
1897. 

The  average  daily  wage  in  the  railway  service  was 
about  47.9  per  cent  higher  in  1914  than  in  1897.  These 
relations  appear  to  hold  good  for  other  utilities  as  well. 
In  1914  the  average  rate  was  22.2  per  cent  higher  than 
in    1905.      Since    1914   there   have   been    important    in- 


*Decrease. 

amounts  to  from  50  per  cent  to  100  per  cent  more  than 
the  6  per  cent  which  is  usually  demanded  in  dividends, 
the  cost  of  obtaining  capital  is  about  10  per  cent,  or 
about  twice  as  much  as  the  cost  of  that  part  of  the 
capital  which  was  had  on  the  bonds.  The  higher  re- 
turns which  are  thus  demanded  on  the  stock  as  com- 
pared with  the  bonds  represent  the  compensation  which 
the  investors  in  stock  require  for  the  extra  risks  to  the 
investment,  and  for  the  responsibilities  and  work  in- 
volved in  connection  with  the  management  of  the  plants 
which  the  stockholders  have  to  assume. 

These  are  in  substance  the  terms  upon  which  in- 
vestors, under  normal  conditions,  are  willing  to  furnish 
capital.  They  are  also  in  the  main  the  conditions  and 
terms  with  which  those  who  desire  to  obtain  capital 
must  comply.  They  indicate  that  on  the  first  one-half 
or,  say,  65  per  cent  of  the  investment  which  is  repre- 
sented by  bonds  the  cost  of  the  capital  is  something 
more  than  5  per  cent,  while  on  the  balance  of  the  in- 
vestment which  is  represented  by  stocks  the  cost  of  the 
capital  is  not  far  from  10  per  cent.  In  order  to  meet 
these  costs  it  is  therefore  necessary  that  a  utility  should 
earn  at  least  7  per  cent  on  the  fair  value  of  the  prop- 
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erty  ami  equities  ci  ilif  plant.  When  these  rule  in 
deviated  from  it  appears  i<>  be  mostly  for  special  ret 
sous  which  apprj  to  particulai  >nly. 

Tin     PURl  i  ^    iNVESl  mi  N  i    K\  ii EBPHIi  I 

rhe  facta  as  to  prices  which  affect  the  cost  of  the 
service  have  thus  been  given  in  some  detail  in  order  i<> 
emphasize  their  Importance  to  the  rate  maker,  and  in 
order  el  o  to  poinl  to  the  injuries  thai  may  resull  from 
failures  i.i  adequately  consider  the  same  in  fixing  rat< 
for  the  future.  'Plus  applies  as  much  to  increases  in 
the  cost  of  capita]  as  to  increases  in  the  cosl  of  labor 
and  material,     The  terms  and  conditions  upon  which 

capital  can  be  had.  however,  are  perhaps  less  well  mi 
derstood   than    tin1   prices   OH   the   other    factors,    hut    are 

nevertheless  as   real  as  any   part   of  the  cost  of  the 

ice.       These   terms,   as   stated   above,    have   heen    laid 

down  by  the  investors  themselves.    They  are  based  upon 
experience  as  to  what  is  necessary  in  the  way  of  protec 
tion  and  earnings  in  order  to  place  the  securities  on 

an  investment  basis.  The  investor  thus  appears  to  hold 
that  there  should  he  a  fairly  close  relation  between  the 
capitalization,  on  the  one  hand,  and  the  value  of  the 
property  and  business  which  it  represents,  on  the  other; 
that  in  order  to  avoid  receiverships  in  hard  times  and 
under  adverse  conditions  in  other  respects  the  bonds 
should  not  greatly  exceed  one-half  of  the  valuation  of 
the  plant ;  that  risk  and  responsibilities  are  an  element 
of  cost  ami  should  be  largely  borne  by  the  stockholders; 
that  the  extra  risk  and  responsibilities  which  the  stock- 
holders must  thus  assume  should  be  offset  by  greater 
returns  upon  their  part  of  the  investment;  that  on  such 
investment  securities  as  those  outlined  above  the  cost 
of  capital  is  at  least  5  per  cent  on  that  part  which  is 
represented  by  the  bonds  and  about  twice  as  much  for 
that  part  which  is  represented  by  the  stocks;  that  of 
these  returns  on  the  stock  about  6  per  cent  must  be  paid 
as  dividends  while  the  balance  above  this  represents  a 
surplus  that  is  required  for  safety  and  for  contingencies 
to  be  used  for  the  benefit  of  the  stockholders  as  an 
additional  compensation  for  the  risks  they  must  bear 
on  their  investment  and  for  the  responsibilities  they 
must  assume  for  the  management  and  the  service;  and 
that  securities  which  are  less  well  protected  by  property 
and  income  than  those  which  come  under  the  above 
rules  are  speculative  rather  than  investment  proposi- 
tions, and  must  therefore  be  dealt  with  on  other  bases 
than  those  outlined. 

Great  Increase  in  Cost  of  Capital 

The  cost  of  the  capital  obtained  on  such  investment 
securities  as  those  described  thus  appears  to  have  ad- 
vanced from  20  per  cent  to  35  per  cent  during  the  past 
decade  or  more.  The  ratio  of  the  advance  in  this  case 
is  about  the  same  as  the  ratios  of  increase  in  the  prices 
of  labor  and  material  during  the  same  period.  That  in- 
vestors, when  discovering  that  the  purchasing  power 
of  their  principal  is  declining  at  a  rate  of  from  2  to  3 
per  cent  a  year  should,  as  a  partial  offset  to  this  loss, 
demand  higher  rates  of  interest  on  their  investments 
is  only  what  should  be  expected. 

The  returns  and  earnings  thereon  which  are  thus 
demanded  by  the  investors,  plus  such  commissions  and 
certain  other  expenses  as  may  be  connected  with  the 
sale  and  issuance  of  the  securities,  thus  represent  the 
cost  of  the  capital.  This  cost  from  an  economic  point 
of  view  is  as  much  a  part  of  the  cost  of  the  service  as 
the  amounts  paid  for  the  labor  and  material  which  enter 
into  such  service.  It  is  a  cost  which,  like  the  operating 
expenses  proper,  must  in  the  end  be  borne  by  the  cus- 
tomers if  the  service  is  to  be  furnished. 

In  studying  the  price  advances  that  have  thus  taken 
place  it   is   found  that  trust-controlled   and  tariff-pro- 


ed  articles  have  ri  en  no  faster  than  article.,  subject 
to  competition   and   articles  on   the   free   list.     Other 

es  of  Increa  ing  prices  than  the  trusts  and  tariff 
must  therefore  be  looked  tor.     it  is  possible  that  the 

dual   using  up  of  our  natural   re  ource     li  partly 

PC   POO    ible  for  the  rise.      It  is  even  likely  that    the  grOW- 

ing  scarcity  or  higher  co  t  of  many  raw  materials  maj 
have  resulted  m  even  greater  advances  In  prices  than 
those  which  have  actually  taken  place  had  not  this 
growing  scarcity  heen.  at  least  partly,  offset  bj  greatly 

improved  methods  of  production.  The  most  important 
causes  of  the  rising  prices,  howe\er,  must  he  traced  1" 
the  great  increases  in  gold  production  that  have  taken 
place  during  the  past  twenty-live  years,  and  to  the  great 
improvements  in  our  credit  facilities  that  have  been 
developed  during  the  same  period.  The  dollars  have 
not  only  increased  in  number  more  rapidly  than  the 
growth  in  business,  but  each  dollar  is  now  doing  much 
more  work  than  formerly. 

The  ( ffects  of  such  increases  in  prices  have  been 
varied  as  well  as  far-reaching.  In  the  railway  field,  for 
instance,  as  well  as  for  other  utilities,  the  effect  of  these 
rises  in  prices  and  of  the  failure  of  the  rates  charged 
for  the  service  to  keep  up  with  the  advances  on  every- 
thing that  enters  into  the  cost  of  the  service  has  often 
resulted  in  increasing  the  proportion  of  the  operating 
expenses  to  the  gross  revenues  by  as  much  as  from  15 
per  cent  to  40  per  cent,  thus  leaving  a  proportion  for 
fixed  charges  that   is  constantly  growing  smaller. 

Reaching  the  Limits  of  Efficiency 

These  increases  in  the  proportion  of  the  operating 
expenses  to  the  gross  earnings  would  have  been  much 
greater  even  than  the  figures  given  had  not  the  manage- 
ments of  the  utilities  exerted  themselves  to  the  utmost  in 
increasing  the  efficiencies  of  operation.  While  through 
such  efforts  much  of  the  increasing  cost  has  been  offset 
the  economies  resulting  therefrom  have  now  about 
reached  their  limits.  Prices,  however,  other  than  rail- 
way and  utility  rates  keep  on  climbing.  They  are  now 
higher  than  at  any  other  time  during  the  past  three 
or  four  decades. 

If  all  prices  rose  or  fell  at  the  same  time  and  to  about 
the  same  extent  no  one  would  either  lose  or  gain  through 
such  changes.  The  experience  is,  however,  that  price 
changes  are  irregular  both  as  to  time  and  amount.  In 
consequence  of  this  those  are  gainers  who  happen  to 
receive  high  prices  for  what  they  have  to  sell  and  to 
pay  low  prices  for  what  they  must  buy,  while  those  are 
losers  who  have  to  sell  cheap  and  buy  dear.  The  gains 
and  losses  from  such  sources  are  often  great  and  very 
far-reaching  in  their  effect.  For  it  is  obvious  that  when 
the  money  income  fails  to  grow  as  rapidly  as  the  rises 
in  prices  of  those  things  which  must  be  purchased  with 
such  money  income,  serious  financial  embarrassments 
are  almost  certain  to  follow. 

Those  who  are  so  situated  that  they  have  been  able 
to  offset  the  increased  costs  of  what  they  buy  by  higher 
prices  on  what  they  sell  have,  of  course,  been  in  posi- 
tion to  bear  the  rises  in  the  prices  in  question  without 
losses.  Those,  on  the  other  hand,  who  like  railways  and 
public  utilities  generally  have  not  been  permitted  to 
raise  the  prices  on  the  services  they  render  have  often 
found  their  net  earnings  badly  shrinking  and  their 
financial  position  much  weakened.  In  many  cases  this 
trend  for  the  worse  has  reached  such  a  stage  as  to 
alarm  the  investor  and  make  it  exceedingly  difficult  to 
obtain  new  capital  for  much  needed  additional  facilities 
and  for  expansions  of  the  service.  A  situation  like 
this  not  only  retards  the  necessary  development  of  the 
utilities  themselves  and  deprives  people  of  much  needed 
service,  but  it  has  a  bad  effect  upon  industrial  and  com- 
mercial conditions  generally.     A  policy  or  practice  of 
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which  this  must  be  said  is  clearly  contrary  to  public 
interest. 

That  such  increases  in  prices  and  cost  as  the  country 
has  had  to  face  during  the  past  twenty  years  must  re- 
ceive serious  consideration  from  the  rate-maker  if 
trouble  is  to  be  avoided  is  now  clear  beyond  dispute. 
Under  such  rises  in  prices  it  is  certainly  not  often 
safe  to  base  future  rates  on  past  cost,  as  has  been  the 
common  practice  in  the  past.  With  prices  increasing 
at  the  rate  of  from  2  to  3  per  cent  per  year  it  is  ob- 
vious that  past  costs  must  be  lower  than  future  costs, 
and  that  for  this  reason  rates  based  on  past  cost  will 
also  be  too  low  for  future  requirements.  That  this  is 
the  case  has  been  clearly  shown  by  past  experience  in 
these  matters.  When  instances  are  met  where  the  costs 
per  unit  of  service  have  not  been  increased  by  higher 
general  prices,  it  is  probably  because  of  the  fact  that 
these  utilities  were  so  happily  situated  as  to  have  been 
benefited  by  the  law  of  increasing  returns.  But  even 
in  such  cases  the  evil  day  is  only  postponed.  For  as 
soon  as  the  existing  facilities  are  exhausted  and  new 
facilities  on  a  larger  scale  have  to  be  provided  it  will 
be  found  that  the  law  of  increasing  returns  is  operating 
from  a  higher  level  and  that  the  existing  rates  are 
likely  to  be  too  low. 

These  facts  certainly  indicate  that  in  the  interest  of 
equal  justice  it  is  absolutely  necessary  in  rate-making 
to  give  due  consideration  to  the  question  of  rising 
prices.  The  failure  to  do  this  has  forced  at  least  one 
commission  to  repeatedly  raise  rates  which  under  in- 
creasing costs  had  become  too  low.  Many  of  the  rates 
so  raised  had  been  put  in  by  the  commission  itself,  and 
most  of  these  rates  were,  when  so  put  in,  based  on 
existing  cost  with  little  or  nothing  above  this  in  the 
way  of  margins  for  contingencies.  If  rates,  when  thus 
found  to  be  too  low,  were  promptly  readjusted  as  soon 
as  the  need  for  it  was  discovered,  the  injustice  inflicted 
by  the  error  would  not  be  as  great.  But  owing  very 
largely  to  the  bitter  opposition  that  is  usually  stirred 
up  against  such  increases,  the  advances  in  the  rates 
which  justice  thus  requires  are  often  postponed  from 
time  to  time  regardless  of  the  fact  that  these  delays 
are  proving  very  costly  and  unfair  to  the  utilities. 

Shortcomings  to  Be  Remedied 
These  facts  also  show  what  a  delicate  and  difficult 
task  proper  rate-making  really  is;  and  that  while  cost 
is  an  important  factor  in  rate-making,  the  cost  that 
should  be  considered  in  this  connection  is  not  the  past 
cost  alone,  but  rather  the  past  cost  modified  by  prob- 
able future  changes  therein.  To  determine  the  fair 
cost  and  the  fair  rate  under  such  circumstances  is  ex- 
ceedingly difficult,  and  yet  it  must  not  be  shirked  if 
regulation  is  to  be  in  line  with  public  interest.  The 
importance  of  this  is  readily  seen  when  we  remember 
that  a  large  proportion  of  all  the  really  valid  objections 
that  have  thus  far  been  raised  against  the  regulation 
of  rates  seem  to  be  based  upon  orders  in  which  commis- 
sions have  provided  rates  which  were  barely  high 
enough  to  cover  past  costs,  and  which  therefore  left  no 
margins  for  such  increases  therein  as  were  almost  con- 
tinually brought  about  through  advancing  prices.  These 
and  certain  other  shortcomings  in  connection  with  regu- 
lation have  resulted  in  many  inequalities  as  between 
the  interests  involved.  They  have  also  caused  many 
investors  to  withhold  new  capital  for  new  and  much 
needed  extensions  to  the  plant  and  in  the  service  it 
rendered.  Whether  these  shortcomings  can  be  remedied 
would  seem  to  largely  depend  upon  the  makeup  of  the 
commissions,  and  upon  whether  the  commissions  will 
be  placed  in  such  a  position  that,  like  the  courts,  they 
can  do  justice  to  all  concerned  without  fear  of  being 
unduly  interfered  with. 
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"Central  stations  in  general  have  grasped 
a  fine  opportunity  to  strengthen  their 
position  as  regards  power  load  in  the  last 
year.  .  .  Continued  growth  from  the  same 
source  may  be  expected  in  at  least  the  first 
half  of   1917." 
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The  Sale  of  Electric  Service  in  Larger 
Quantities 

By  Peter  Junkersfeld 

('resident   Association   of   Edison   Illuminating   Companies 

AMERICA'S  enormous  industrial  expansion  in  1916 
and  the  marked  advance  in  general  commodity 
prices  have  been  and  still  are  responsible  for  an 
almost  unprecedented  epoch  of  growth  in  the  central 
station  industry.  The  reasons  underlying  this  situa- 
tion, in  its  relation  to  electricity  supply  companies,  are 
quite  easily  understood.  First,  the  1915  stimulation  of 
practically  all  American  manufactures  created  a  de- 
mand for  an  immediate  increase  in  power  facilities. 
The  manufacturer  who  was  using  central  station  power 
and  operating  his  factory  below  its  normal  output, 
quickly  secured  additional  power;  there  was  then  a 
resultant  increase  in  his  energy  consumption.  The 
manufacturer  who  was  not  so  doing  found  in  casting 
about  for  a  solution  of  his  power  problem  that  prices 
of  equipment  were  going  up  and  found  deliveries  in  an 
unreliable  state.  He  also  found  labor  scarce  and  in- 
creasing in  price.  But  in  hi'?  consideration  of  central 
station  power  he  found  service  for  his  full  requirements 
almost  immediately  available  at  a  staple  price,  the  trend 
of  which  has  been  constantly  downward.  His  choice, 
therefore,  could  hardly  be  other  than  for  central  station 
power. 

This  solution  of  the  power  problem,  therefore,  con- 
tributed largely  to  the  growth  in  central  station  sales. 
In  addition  to  this  the  increase  in  manufacturing  and 
the  need  for  greater  safety  and  higher  efficiency  all 
called  for  more  electric  light  in  the  factory;  the  estab- 
lishment of  better  merchandising  methods  also  required 
the  liberal  use  of  electric  light  in  more  commercial 
establishments,  and  better  living  resulted  in  the  use  of 
electric  light  and  of  electric  appliances  in  more  homes. 

As  yet  what  is  perhaps  the  full  extent  of  this  growth 
has  not  manifested  itself  in  the  energy  output  records; 
a  great  volume  of  business  now  contracted  for,  but  not 
connected,  will  not  begin  to  be  active  until  the  first 
half  of  the  coming  year.     In  that  period  the  true  con- 
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1. — The  fast  transcontinental  passenger  train  "Olympian"  in 
Silver  Bow  Canyon,  drawn  by  electric  locomotives  of  the  Chicago, 
.Milwaukee  &  St.  Paul  Railway.  Electrified  service  was  started 
on  this  division  early  in  1916. 

2. — Substation  at  Janney.  Mont.,  on  electrified  division  of  the 
Chicago,  Milwaukee  &  St.  Paul,  which  receives  energy  from  the 
system  of  the  Montana  Power  Companv. 

3. — Electric  train  on  Philadelphia-Paoli  section  of  the  Pennsyl- 
vania Railroad,  handling  suburban  service  out  of  Philadelphia. 
Ths  section  was  electrified  late  in  191.",. 

4. — Stepdown  substation  at  West  Philadelphia  and  supporting 
tower    for    44,000    volt    incoming    lines    and    outgoing    11,000    volt 


trolley  feeders  for  the  Philadelphia-Paoli  electrified  section.  This 
substation  receives  single-phase  energy  from  the  New  Christian 
Street  generating  station  of  the  Philadelphia  Electric  Company. 

5. — 270-ton  locomotive  hauling  freight  on  the  Norfolk  &  Western 
Railroad  near  Coalville,  W.  Va.,  showing  steam  station  of  Appa- 
lachian Power  Company  in  the  background.  The  NorfolK  & 
Western  will  shortly  tie  in  with  this  station  at  the  Maybury 
substation  near  by.      The  system  was  electrified  in  1914-1915. 

6. — Maybury  substation,  which  receives  44,000-volt  single 
phase  energy  from  the  Bluestone  Junction  generating  station  of  the 
Norfolk  &  Western  Railroad,  and  transforms  it  to  11,000  volts 
for  trolley  service 


Steam  Road  Electrifications  that  Employ  Central  Station  Service 
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dition  should  begin  to  be  reflected  on  the  output  records. 
To  illustrate  this  point  several  central  station  compa- 
nies in  the  Eastern  and  Middle  Western  States  have 
contracted  for  twice  as  much  new  power  business  in 
1916  as  they  did  in  1915,  and  a  few  of  them  for  about 
three  times  as  much. 

Railway  Power  Applications 

Among  the  spectacular  developments  in  the  field  of 
electricity  supply  is  the  broader  application  of  central 
station  power  in  passenger  and  freight  transportation. 
Railway  companies  which  formerly  generated  a  part  or 
all  of  their  electrical  energy  are  from  year  to  year  pur- 
chasing a  larger  portion  of  their  power  from  central 
station  companies.  The  economies  resulting  from  spe- 
cialization and  massed  power  production  in  a  single 
territory  are  beginning  to  be  much  better  understood  by 
all  parties  interested;  the  business  of  transportation  is 
to  distribute  people  and  goods;  the  business  of  elec- 
tricity supply  is  to  distribute  electricity  for  every  pur- 
pose. So  at  the  end  of  1916  we  find  central  stations 
supplying  direct  current  or  alternating  current,  either 
single-phase  or  three-phase,  for  urban  and  interurban 
electric  railways,  for  steam  railway  terminals  or  trunk 
lines  in  any  quantities  desired.  These  loads  are  taken 
regardless  of  their  size  or  their  intermittent  charac- 
teristics, all  with  great  advantage  to  the  communities 
in  which  such  central  stations  operate. 

The  total  amount  of  electrical  energy  required  for 
terminal  electrification  while  large  is  not  as  large  as 
commonly  supposed.  In  the  Chicago  district  even  the 
quite  ambitious  plan  reported  on  early  in  the  year  by  a 
committee  of  the  Chicago  Association  of  Commerce, 
under  which  all  freight  and  passenger  traffic  would  be 
moved  electrically  on  3500  miles  of  single  track,  was 
estimated  at  532,000,000  kw.-hr.  per  annum  with  a 
yearly  maximum  demand  of  about  125,000  kw.  For 
convenience  in  comparison  it  may  be  said  that  the 
electrical  energy  used  in  1916  for  surface  and  elevated 
railroads  in  the  same  area  was  736,000,000  kw.-hr., 
and  it  is  estimated  will  be  about  1,100,000,000  kw.-hr. 
in  1927.  Even  if  all  the  electrification  reported  on  by 
the  above  mentioned  committee  were  in  operation  in 
1927,  the  probability  of  which  is  very  remote,  the  ratio 
of  steam  railway  terminal  energy  requirements  to  local 
electric  railway  requirements  would  be  on  the  order 
of  one  to  two.  The  ratio  is  likely  to  be  less  than  one  to 
two,  and  in  smaller  railway  centers  the  ratio  would  be 
much  less. 

The  successful  operation  during  the  year  of  the  St. 
Paul  electrification  in  Montana  and  of  the  Pennsylvania 
Railroad  terminal  in  Philadelphia,  both  supplied  with 
central  station  power,  has  been  especially  noteworthy. 
The  St.  Paul  now  terms  its  electric  locomotive  "King 
of  the  Rails,"  and  advertises  to  the  public  its  many 
proven  advantages.  The  accumulated  experience  with 
■electrified  terminals  and  the  largely  increased  business 
of  the  steam  railroads,  and  consequent  need  for  more 
intensive  and  efficient  use  of  some  of  their  terminals 
and  trackage,  points  more  definitely  than  ever  before  to 
electrification  as  an  early  solution.  Only  a  few  weeks 
ago  the  Illinois  Central  Railroad  has,  in  negotiation 
with  the  City  of  Chicago,  offered  to  electrify  its  ter- 
minal and  suburban  service  within  five  years. 

Electrochemical  and  Electrometallurgical 
Applications 

The  year  has  been  particularly  marked  by  a  phenom- 
enal expansion  of  the  electrochemical  and  electrometal- 
lurgical industries  due  largely  to  the  increased  domestic 
demand  resulting  from  the  feverish  activity  of  indus- 
tries which  can  no  longer  import  materials  from  abroad. 
At  the  same  time  the  power  situation  at  Niagara  Falls 


has  become  so  acute  that  many  of  the  electrochemical 
industries  located  there  have  not  only  been  unable  to 
expand  in  response  to  the  increased  demand  lor  their 
products,  but  have  actually  been  compelled  to  curtail 
their  production. 

This  power  shortage  at  Niagara  Falls  has  resulted  in 
the  establishment  of  several  plants  for  manufacturing 
electrolytic  alkalies  and  chlorine  in  other  parts  of  the 
United  States.  Before  the  war  the  manufacture  of 
electrolytic  alkalies  was  limited  by  the  amount  of  by- 
product chlorine  which  could  be  sold.  This  condition  is 
now  reversed,  as  there  is  a  very  large  market  for 
chlorine  for  bleaching  purposes  and  for  use  in  chlorina- 
tion  in  several  industries.  At  the  same  time  develop- 
ment work  is  being  done  in  the  electrolytic  manufacture 
of  chlorates  and  perchlorates,  while  hypochlorites  for 
bleaching  purposes  are  already  being  made  on  a  small 
scale. 

The  Great  Western  Electrochemical  Company  is 
building  a  plant  at  Pittsburgh,  Cal.,  which  will  employ 
2500  hp.  supplied  by  the  Great  Western  Power  Com- 
pany, for  the  manufacture  of  alkali  and  chlorine.  The 
output  will  be  about  5000  tons  of  caustic  soda  and  10,000 
tons  of  bleach  annually.  The  electrolytic  production  of 
hydrogen  and  oxygen  has  expanded  greatly  during  the 
year.  New  plants  for  this  purpose  have  been  built  in 
Boston  and  in  Quincy,  Mass.,  and  elsewhere.  Over 
300,000,000  cu.  ft.  of  hydrogen  per  year  is  now  being 
generated  in  the  United  States. 

The  various  processes  for  the  fixation  of  atmospheric 
nitrogen  have  naturally  experienced  a  greatly  increased 
application  because  of  the  use  of  nitrogen  in  explosives. 
The  total  installed  capacity  of  the  cyanamide,  arc,  and 
synthetic  ammonia  processes,  expressed  in  tons  of  nitro- 
gen per  year,  increased  from  92,240  tons  in  1913  to 
298,910  tons  on  Jan.  1,  1916,  or  more  than  200  per  cent. 
About  1,000,000  hp.  is  used  in  this  industry.  Prac- 
tically none  of  the  development  has  taken  place  in  the 
United  States,  although  an  American  cyanamide  plant 
on  the  Canadian  side  at  Niagara  Falls  has  experienced 
a  considerable  expansion. 

Electrolytic  processes  for  the  production  of  organic 
compounds  have  been  worked  out  in  the  laboratory,  but 
for  the  most  part  have  not  yet  become  commercial. 
Among  other  substances  which  can  be  prepared  in  this 
manner  are  the  "intermediates"  used  in  the  manufac- 
ture of  coal-tar  dyes.  The  electrolytic  process  has  cer- 
tain very  pronounced  advantages  and,  in  view  of  the 
present  expansion  of  the  American  dye  industry,  fur- 
ther developments  along  this  line  are  to  be  expected. 

Electric  Steel  Furnace 

One  feature  of  present  tendencies  in  electrometal- 
lurgical development  is  worthy  of  special  notice.  Elec- 
trical processes  are  gaining  ground  rapidly  in  every 
industry  where  the  prevention  of  waste  or  the  pro- 
duction of  an  article  of  exceptional  quality  has  be- 
come of  prime  importance.  When  the  demand  for  steel 
exceeds  the  supply  and  junk  piles  are  searched  for 
available  metal,  the  electric  steel  furnace  experiences  a 
boom  because  it  is  capable  of  making  an  excellent  qual- 
ity of  steel  from  a  comparatively  poor  quality  of  iron 
and  steel  scrap.  Electric  steel  castings  command  a 
premium  for  work  in  which  unusual  durability  and  re- 
sistance to  stress  are  required.  As  a  more  and  more 
careful  conservation  of  our  resources  becomes  neces- 
sary, as  our  standards  of  quality  become  higher  and 
the  specifications  for  the  products  of  industry  become 
more  exacting,  electrical  processes  steadily  gain  ground 
because  of  their  greater  economy  in  the  use  of  raw  ma- 
terials and  the  improved  quality  of  their  products. 

On  Jan.  1.  1916,  there  were  approximately  seventy- 
three   electric   steel   furnaces   operating   in   the   United 
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stat»'s,  producing  al  ■  rate  oi  perhaps  L00,000  tons  per 

Although    complete    figun      foi     L916    are    nc4    yet 
available,  it  Beema  that  the  number  of  electric  furni 
in  operation  h:is  been  doubled  and  that  their  pre  enl 
output  probably  exceeds  L,000,000  tone  per  year.    The 

United    States    now    has   moiv   electric   steel    I'lirnaees    in 

operation  than  any  other  country.    These  furnace    re 
quire  in  the  neighborhood  of  L50,000  hp.     Among  the 

largeat    Bingle    installations   under   \\a\    are   the  addition 

of  one  L 6-ton  and  two  20-ton  Heroult  furnaces  at  the 

South  Chicago  plant  of  the  Illinois  steel  Company  to 

the  one   l.Vt<  n   furnace  already  in  operation  there 

of  the  furnaces  installed  are  employed  in  making  cast- 
bags,  Using  scrap  as  a  raw  material,  1  ut   a   few  are  U 

for  making  ingots  from  Bessemer  or  cupola  metal. 

Electric  Lighting  ami  i ,i  neb \i 
Power  Applications 

While  the  present  and  possible  future  sales  of  elec- 
tric service  for  such  special  applications  as  the  fore- 
going  are  extremely  important,  it  must  be  remembered 
that  they  are  only  available  for  such  central  station 
companies  as  operate  in  present  or  prospective  indus- 
trial centers.  Moreover,  these  special  applications  are 
all  in  a  stage  of  rapid  development,  and,  therefore,  in 
large  part  susceptible  of  many  further  changes  which 
may  affect  the  stability  and  permanency  of  the  sale  of 
electric  service  for  such  purposes.  It  is  probably  of 
greater  importance  to  the  central  station  industry  that 
more  intensive  work  be  done  toward  developing  the 
less  spectacular  but  more  stable  business  of  electric 
lighting,  general  power  and  sale  ot  power  to  electric 
railways  and  to  other  public  utilities. 

An  analysis  of  the  income  accounts  of  even  large 
central  stations  in  industrial  centers  indicates  that  more 
than  half  of  the  revenue  results  from  electric  lighting, 
particularly  commercial  lighting.  The  saturation  of 
residence  lighting  is  surprisingly  low,  in  many  cases 
only  one  family  out  of  four  or  five  being  supplied  with 
electric  lighting,  and  a  much  lesser  number  with  elec- 
tric appliances.  In  one  well-known  instance  the  reve- 
nue from  the  four  principal  classes  of  business  in  1916 
was  as  follows:  Residence  lighting,  18  per  cent;  com- 
mercial lighting,  37  per  cent;  power  for  general  and 
industrial  purposes,  22  per  cent;  power  for  railway 
purposes,  23  per  cent.  The  saturation  or  percentage 
served  of  possible  business  is  highest  on  power  for 
urban  railway  purposes  and  lowest  for  residential  pur- 
poses. The  street  lighting  is  furnished  from  a  mu- 
nicipal plant.  The  power  for  railway  purposes  was  all 
the  power  used  and  to  be  used  in  that  community  until 
railroad  terminals  are  electrified.  The  service  for  resi- 
dential purposes  had  only  reached  the  point  of  supply- 
ing one  family  out  of  three.  Even  in  this  central  sta- 
tion, with  its  highly  developed  railway  and  power  busi- 
ness and  no  street  lighting,  55  per  cent  of  revenue  was 
due  to  electric  lighting.  In  the  average  central  station 
this  percentage  is  much  higher  and  electric  lighting 
correspondingly  more  important. 

And  so  to  sum  up  the  situation,  it  would  appear  that 
central  stations  in  general  have  grasped  a  fine  oppor- 
tunity to  strengthen  their  position  as  regards  power 
load  in  the  last  year.  They  are  awake  to  the  situation, 
and  continued  growth  from  the  same  source  may  be 
expected  in  at  least  the  first  half  of  1917. 

There  is  also  evidence  of  a  better  appreciation  of 
electric  lighting  as  a  revenue  producer,  particularly 
from  existing  mains.  It  would  seem  very  important 
during  the  coming  year  that  central  stations  should 
not  neglect  the  study  and  development  of  lighting  and 
better  illumination  because  in  that  field  large  and  real 
possibilities  still  exist. 
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"The  contributions  of  pure  research  are 
seldom  in  response  to  recognized  needs, 
but  the  needs  themselves  are  developed  or 
disclosed   through   the  research." 
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The  Great  Need  of  Promoting  Research 

in  America 

By  Dr.  W.  R.  Whitney 

Director   of  the  Research   Laboratory,  General   Electric   Company 

IF  we  had  a  movie  film  of  the  growth  of  our  American 
nation  from  the  beginning,  and  this  were  speeded  up 
so  that  we  could  see  our  history  reviewed  at  a  rate 
where  general  trends  became  visible,  one  peculiar  thing 
would  appear  very  clearly.  It  would  look  as  though  we 
were  going  to  the  dogs  at  a  rapid  rate.  At  first  the 
land  is  covered  with  forests  and  filled  with  game.  Rap- 
idly the  trees  are  cut  down  and  burned,  and  the  game 
disappears.  Grass  and  grains  sweep  across  the  country 
from  East  to  West,  in  a  wondrous  growth,  but  almost 
as  quickly  the  growth  deteriorates  and  abandoned 
farms  appear.  The  people  rapidly  increase  in  numbers. 
They  crowd  together.  Holes  are  dug  into  the  rock  and 
all  the  coal  is  removed.  Through  other  holes  all  the  oil 
and  gas  is  quickly  drawn.  A  few  little  water-wheels 
turn  around  in  isolated  spots  and  help  to  feed  countless 
little  lights  which  rapidly  appear  in  all  parts  of  the 
country.  A  lot  of  wood-  and  coal-burning  apparatus 
goes  whizzing  across  the  land,  to  be  followed  in  fever- 
ish haste  by  rapidly  augmenting  myriads  of  other  auto- 
matic devices,  consuming  the  oil  and  gasoline.  Every- 
one knows  the  fertility  cannot  last.  Everyone  sees  that 
the  wood,  coal,  and  oil  will  go  only  a  little  farther,  and 
nobody  worries. 

Run  at  high  speed,  the  film  shows  that  great  num- 
bers of  the  people  die  too  quickly,  and  many  of  them 
from  identical  and  simple  diseases.  It  seems  as  though 
the  thing  ought  to  be  stopped  and  this  defect  remedied 
before  it  goes  farther.  A  few  such  readjustments  have 
evidently  been  made  before.  It  isn't  entirely  clear  from 
the  film  that  changes  in  happiness  are  taking  place  at 
all,  and  yet  the  general  rapidity  of  change  and  energy 
consumption  seems  always  increasing.  Nowhere  does 
the  mental  level  seem  to  rise.  A  most  marked  peculi- 
arity is  the  mechanical  or  engineering  force  which  is 
quickly  turning  all  knowledge  into  apparatus,  and  now, 
as  we  wonder  how  the  film  can  long  continue,  it  stops, 
and  leaves  the  rest  to  us.  At  the  beginning  of  a  new 
year  it  seems  to  me  more  fitting  that  we  should  think 
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of  the  future  than  review  even  with  satisfaction  the 
accomplishments  of  the  past. 

Utilizing  the  World's  Knowledge 

Coincident  with  our  history,  other  countries,  some- 
what differing  from  our  own,  have  been  increasing  the 
world's  store  of  knowledge  by  a  certain  system.  It  is 
by  utilizing  this  store  that  we  have  made  most  of  our 
advances.  From  it  we  have  made  our  engines,  healed 
our  wounds  and  cured  our  sick,  talked  through  wires, 
and  heard  through  infinite  space.  We  inventors  and  en- 
gineers, using,  generally,  the  scientific  products  of 
foreign  lands,  have  turned  knowledge  into  utility.  But 
we  have  taken  no  time  to  contribute  to  the  world's 
needed  supply  of  new  facts.  We  owe  a  debt  we  hope 
our  descendants  will  pay.  We  might  as  well  defy  them 
to  pay  it. 

Compared  with  other  countries,  we  have  been  exceed- 
ingly shortsighted.  We  are  much  more  active  as  users 
than  as  producers  of  knowledge.  We  make  no  provision 
for  repairing  the  rapid  exhaustion  of  our  soils,  replac- 
ing our  disappearing  coal  and  oil,  nor  providing  the 
new  knowledge  on  which  future  life  or  happiness  must 
be  based.  Inventors  and  engineers  are  being  rapidly 
grown,  but  searchers  to  unearth  the  knowledge  on 
which  engineering  is  based  are  not  being  produced.  In 
medicine  there  are  hundreds  of  thousands  of  engineers 
(practising  physicians),  but  only  a  few  research  men. 
All  of  the  former  use  diphtheria  antitoxin,  for  example, 
and  save  the  lives  of  thousands  of  children.  This  is 
possible  because  there  was  a  certain  research  carried 
out  by  a  trained  man  who  did  not  have  to  be  an  engi- 
neer in  order  to  live.  Certainly  tuberculosis  and  can- 
cer call  for  experiments  to  help  the  engineering  physi- 
cian. He  simply  cannot  efficiently  perform  the  neces- 
sary researches  and  be  the  engineer  too.  Other  coun- 
tries have  provided  for  the  education,  support,  and  en- 
couragement of  men  who  practically  devoted  their  lives 
to  pure  or  scientific  research.  Their  investigations 
seemed  more  or  less  academic.  These  were  careful 
physical  analyses  of  natural  phenomena  which,  at  the 
time,  had  no  visible  utilitarian  value.  As  we  look  into 
the  lives  of  these  pioneers,  we  find  that  they  were  usu- 
ally much  like  keenly  interested  but  highly  intelligent 
boys  in  their  appreciation  of  Nature.  They  were  al- 
ways learning,  and  spreading  their  information  broad- 
cast. By  some  public  plan  they  were  immune  from  the 
interruptions  of  conflicting  cares,  and  could  pursue 
their  studies  uninterrupted.  It  is  not  surprising  to 
find  that  most  of  the  foundations  of  engineering, 
whether  they  be  antitoxins  or  ether  vibrations,  have 
come  to  us  through  professors  of  science  in  European 
universities  or  institutions. 

Teaching  Secondary  to  Research 

As  we  review  the  history  of  scores  of  such  cases,  it 
is  evident  that  most  foreign  universities  have  held 
teaching  to  be  secondary  to  research  and  have,  for  sev- 
eral decades,  at  least,  employed  and  given  great  facili- 
ties to  men  who  made  experiments  their  life  work  and 
taught  science  for  the  purpose  of  preparing  similar  in- 
vestigators. It  is  we  Americans  who  have  prostituted 
teaching  for  the  use  of  the  industries. 

In  a  volume  on  German  culture  edited  by  a  group  of 
English  writers,  there  are  comparative  lists  of  great 
contributors  to  engineering  science.  There  are  listed 
twelve  leaders  in  chemistry  and  twelve  in  physics  from 
England,  France,  Germany,  and  the  rest  of  the  world, 
making  ninety-six  in  all.  They  were  the  producers  of 
new  science  in  the  nineteenth  century.  Of  these  ninety- 
six,  only  five  were  from  the  United  States.  Forty-eight 
mathematicians  are  also  compared,  and  no  American  is 
among  them.     In  other  words,  from  a  scientific  point 


of  view,  we  represented  about  3  per  cent  of  the  world's 
constructive  gray  matter. 

Another  and  different  criterion  occurs  in  the  recipi- 
ents of  the  Nobel  prizes.  These  are  annually  awarded, 
without  regard  to  country,  to  the  individual  who  is 
most  deserving  in  the  particular  fields  of  physics,  chem- 
istry, physiology  or  medicine,  literature,  and  peace. 
Here  again  we  do  not  shine  very  brightly.  In  physi- 
ology or  medicine,  among  the  thirteen  awards  down  to 
1914,  America  had  received  one.  Also  in  physics,  the 
United  States  had  received  one  out  of  thirteen,  and  in 
chemistry  none.  That  is,  in  new  and  constructive  sci- 
entific work  of  this  kind  during  these  recent  years, 
America  had  been  recognized  only  twice  out  of  thirty- 
nine  chances — again  a  value  so  small  as  possibly  to  be 
attributed  to  error  of  observation. 

We  Fail  to  Lay  Foundations 

While  we  may  be  doing  our  share  in  the  applications 
of  science,  we  have  failed  in  laying  foundations.  This 
is  thoroughly  deprecated  in  J.  J.  Carty's  recent  presi- 
dential address  before  the  American  Institute  of  Elec- 
trical Engineers.  Until  we  can  learn  to  do  still  better, 
let  us  foilow  the  example  of  the  German  universities 
or  of  the  British  institutions.  There  the  teaching  of 
science  is  not  confined  to  the  preparation  of  men  to 
earn  a  living  as  engineers.  In  practically  every  one  of 
scores  of  universities,  particularly  in  Germany,  there 
are  professors  whose  main  object  seems  to  be  to  ad- 
vance knowledge,  to  discover  new  facts,  and  to  teach 
by  precept  the  acquirement,  instead  of  the  storage  of 
information.  They  work  with  their  own  hands.  The 
very  great  value  of  these  professors  is  seldom  realized, 
and  so  I  want  to  call  to  mind  a  few  of  them.  There 
is  no  end  to  the  possible  list,  and  I  will  consider  more 
or  less  connected  lines  of  endeavor,  so  as  to  maintain 
some  semblance  of  order.  The  point  I  wish  to  make  is 
that  apparently  most  of  our  advances  may  be  traced 
back  to  one  of  these  professors,  who,  trained  to  be  an 
observer,  matured  in  a  laboratory  supported  by  the 
state,  has  had  time  and  facilities  to  follow  the  lead  of 
some  natural  observation. 

Research  Discloses  Needs 

Consider  electric  lighting,  for  example.  The  earliest 
impetus  was  given  to  it  by  experiments  using  the  cells 
of  Grove  and  Bunsen.  They  were  famous  for  their  re- 
search and  teaching  as  well.  One  was  a  professor  in 
England,  the  other  in  Germany.  The  publications  on 
these  batteries  at  the  time  show  the  men  to  have  made 
careful  and  interested  studies  of  novel  phenomena.  Of 
course  they  had  no  thought  of  electric  lights,  and  even 
when  these  were  produced  by  battery  currents  much 
as  pocket  lamps  are  to-day,  there  was  no  commercial 
development  until  the  current  generating  machines 
were  produced.  But  even  with  the  cells  of  Grove,  Sir 
Humphry  Davy  produced  the  first  electric  arc  between 
carbon  electrodes.  Davy  was  for  many  years  the  chief 
chemist  and  lecturer  of  the  Royal  Institution.  If  we 
go  back  of  Grove  or  Bunsen,  we  come  to  the  professors 
of  Boulogna  and  Pavia,  who  made  the  first  researches 
on  current  generation.  Galvani  investigated  the  frog's 
legs  and  Volta  the  metal  pile.  They  published  their  ob- 
servations. Fundamental  observations  and  the  neces- 
sary experiments  are  always  more  certain  to  be  per- 
formed by  such  trained  observers  than  by  others.  Far- 
aday, the  life-long  investigator  of  the  Royal  Institution, 
had  disclosed  the  principles  of  the  generation  of  electric 
current  by  using  permanent  magnets,  and  further  re- 
search then  became  rapid.  Apparently  Professor 
Wheatstone  made  the  first  machine  for  producing  cur- 
rent by  mechanical  means  without  permanent  magnets, 
though  Siemens  presented  his  paper  to  the  Royal  So- 
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rit't.v     first    ;tiid    l>otli    were    lead    before    the    society    the 

same  evening.     In  either  ca  e  the  produd  came  from 
the  kind  of  mind  and  the  type  of  study  winch  l  am 
showing  contribute!  to  our  knowledge.    The  contribu 
tions  tit'  pure  research  are  Beldom  In  response  to  rec 
ognized  needs,  bul  the  needs  themselves  are  developed 
or  disclosed  through  the  research. 

The  more  recent  history  of  lighting  is  Ailed  with  the 
studies  of  engineers  and  students,  and  greate  I  of  these 
Bdison,  but  even  here  one  cannol  help  noting  the 
radical  or  unexpected  atepa  whose  foundations  are  laid 
m  the  professor's  laboratory.  An  entirely  new  type  of 
electric  illuminant  was  disclosed  by  Professor  Nernat 
b)  his  studies  of  oxide  conduction.  Dr.  Welsbach,  in 
rait'  oxide  Investigations,  not  only  found  the  gas  man 
tie,  but  produced  the  osmium  incandescent  lamp  as  well. 

Von    Bolton,   student    of   Ostwald   and    highly   trained   in 
experiments,  worked  out   tantalum  and  produced  a   new 

lamp,  ami  even  the  recent  tungsten  k;'s  lamps  depend 
on  the  purely  scientific  researches  of  the  able  English 

professors,    Rayleigh    and    Ramsay,    for   the   argon    used 
in   them. 

The   Invisible  End  of  Observation 

Readers  o(  Popular  Mechanics  some  time  ago  selected 
by  vote  the  seven  wonders  of  the  modern  world.  The 
highest  votes  were  received  by  wireless,  the  telephone, 
aeroplane,  radium,  antiseptics,  antitoxins,  spectrum 
analysis,  and  X-rays.  How  were  these  originated?  All 
of  them  were  produced  by  the  identical  formula.  In 
the  first  place,  they  were  not  the  result  of  a  direct  at- 
tempt to  accomplish  what  was  really  attained.  The  end 
was  not  visible  when  the  foundations  were  laid.  The 
real  work  was  done  by  thoroughly  well-trained  observ- 
ers— not  by  laymen.  They  were  professors  in  every 
case.  They  followed  up  a  lead  opened  by  an  observa- 
tion which  was  too  insignificant  to  attract  the  atten- 
tion of  less  trained  men. 

It  would  be  impracticable  to  give  the  histories  of 
these  so-called  wonders.  Anyone  who  reads  may  learn 
how  Professor  Helmholtz,  an  expert  German  investiga- 
tor, was  the  instigator  of  the  work  of  Hertz,  which  in 
turn  was  based  on  the  principle  of  Maxwell  that  varia- 
tion in  elective  displacement  is  electric  current.  This, 
Maxwell  had  derived  from  work  on  Faraday's  re- 
searches. And  thus,  in  the  foundations  of  the  single 
wonder  of  wireless,  we  find  the  co-operating  efforts  of 
at  least  four  experimenting  professors  of  science.  They 
were  all  working  for  the  public  and  supported  by  a 
university  or  public  institution. 

Radium  and  X-rays  are  of  so  recent  disclosure  that 
it  is  hardly  necessary  to  recall  that  the  work  was  done 
by  English,  German,  and  French  professors. 

Another  interesting  international  grouping  of  the 
typical  kind  of  thoroughly  high  grade  workers  in  sci- 
ence, all  professors,  is  found  in  the  experiments  on  an- 
tiseptics. Professor  Lister,  of  England,  is  usually  con- 
sidered the  leader  in  this  line,  but  he  thanked  Pasteur 
for  giving  him  "the  only  principle  which  could  have 
conducted  the  antiseptic  system  to  a  successful  issue." 
Koch,  in  Germany,  advanced  the  line  on  which  Pas- 
teur was  at  work,  and  discovered  the  bacillus  of  tuber- 
culosis, while  Tyndall,  another  of  the  men  of  the  Royal 
Institution,  finally  laid  at  rest  the  related  question  of 
spontaneous  generation. 
Federal  Appropriations  Should  Promote  Research 

One  might  well  conclude  from  the  history  of  the 
British  Royal  Institution  alone  that  pure  research  was 
a  good  governmental  investment  if  the  environment 
was  capable  of  developing  such  products  as  Davy,  Far- 
aday, Tyndall,  and  Rayleigh.  Surely  we  may  hope  to 
awaken  ourselves  to  the  importance  of  constructive  ac- 


tion  for  the  advancement  of  science,  [f  we  count  only  on 
"ii    uch  private  bequests  as  have  already  helped  so  much 

in  studies  of  disease,   we  are  evidently   not    awake,   fed 

era!  appropriations  to  assist  American  colleges  in  re- 
rch  seem  a  fair  way  to  discover  and  produce  good 
men  and  to  economically  supply  them  with  apparatus 
and  atmosphere. 


DR.    E.    F.    ROEBER 

"It  is  not  yet  sufficiently  appreciated  how 
intimately  the  products  of  the  electro- 
chemical industries  enter  into  the  daily  life 
of  everyone.  .  .  The  electrochemical  indus- 
tries are  absolutely  needed  in  the  industrial 
life  of  this  country." 
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The  Future  Opportunities  for  Ameri- 
can Electrochemistry 

By  Dr.  E.  F.  Roeber 

Editor   Metallurgical  and  Chemical  Engineering. 

DURING  1916  the  electrochemical  industries  of  the 
United  States  have  been  extraordinarily  active 
and  prosperous.  But  in  one  respect  at  least  a 
limit  of  their  development  has  been  reached  in  so  far 
as  all  the  power  at  present  available  at  Niagara  for 
electrochemical  purposes  is  now  utilized  and  no  further 
increase  of  electrochemical  plant  capacity  on  the  Ameri- 
can side  of  Niagara  is  possible,  unless  Congress  acts. 
Naturally  the  prosperity  which  the  electrochemical 
industries  of  this  country  have  enjoyed  has  been  part 
of  the  general  industrial  activity  and  has  been  closely 
related  to  the  international  trade  conditions  brought 
about  by  the  European  war.  The  direct  effect  of  the 
war  has  been  especially  manifest  in  the  steel  industry. 
The  heavy  consumption  of  alloy  steels  formerly  made 
largely  by  the  crucible  process  has  greatly  favored  the 
rapid  progress  of  the  electric  steel  furnace,  the  de- 
cisive economic  advantage  being  the  much  larger  capac- 
ity of  the  furnace  unit  over  the  crucible;  if  the  year 
1915  saw  a  doubling  of  electric  steel  furnaces  in 
America,  the  progress  in  1916  has  been  at  the  same 
rate  and  new  electric  steel  furnaces  have  been  erected 
all  over  the  country.  Again  this  heavy  production  of 
alloy  steels  has  resulted  in  a  greatly  increased  demand 
for  ferro-alloys,  and  this  has  been  accentuated  by  the 
shutting-off  of  imports  since  the  start  of  the  war.  At 
the  outbreak  of  the  war  about  one-half  of  the  domestic 
ferrosilicon  consumption  was  imported,  but  now  prac- 
tically all  ferrosilicon  needed  for  consumption  is  man- 
ufactured here,  and  a  small  amount  is  exported.  Three 
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1- — One  of  eight  2400-kva.  carbide  furnaces  used  by  American 
^yanamid  Company  in  its  Niagara  Falls  plant,  which  uses  central 
tation  energy. 

2-; — One-ton  three-phase  Heroult  furnace  operated  from  system 
if  Edison  Electric  Illuminating  Company  of  Lebanon,  Pa. 

3- — Three-ton  three-phase  electric  furnace  operated  from  system 
if  Detroit  Edison   Company. 

— 200-kw.  single-phase  furnace  installed  at  North  Tonawanda. 
and  operated  from  system  of  Cataract  Power  &  Conduit  Co. 


J.  Y. 


5. — Electric  furnace  of  Acheson  Graphite  Company,  operated  on 
Niagara  Falls  energy, 

6. — Welding  tank  with  sla^- vapor  arc  at  plant  of  Automatic 
Weighing  Machine  Company,  Newark,  N.  J.,  which  is  supplied 
with  central  station  service. 

7. — Unit  type  oxy-hydrogen  generators  rated  at  3.2  cu.  ft.  of 
oxygen  per  hour  with  0.85  kw.  continuous  demand. 

8. — Bipolar-type  oxy-hydrogen  generators  forming  part  of  In- 
ternational Oxygen  Company  installation  at  Newark.  N.  J.,  rated 
at  140  cu.  ft.  of  oxygen  per  hour  with  36  kw.  continuous  demand. 


Attractive  Electrometallurgical  and  Electrochemical  Loads  for  Central  Stations 
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new  manufacturers  ol  ferrosilicon  started  production 
during  tin-  past  year,  and  to  provide  part  <>f  the  needed 
furnace  capacity  ■  calcium  carbide  plant  in  Niagara 
switched  over  to  ferrosilicon  manufacture,  Simi> 
lar  activity  has  been  manifest  in  the  manufactun 
other  ferro-alloys. 

IM  PI  \i>;  \  i    on    Ell  B(  rBOCHl  MIC  u.    I  MD1     1 1 

But   it  would  be  wrong  to  think  thai  "war  on 
were  chieflj   responsible  for  the  activity  of  the  electro 
chemical  industries,     it  is  not  yel  sufficiently  appn 
ated  how  intimately  the  products  of  the  electrochemical 
Industries  enter  into  the  daily  life  of  everyone    arti 
Qcial  abrasives,  graphite,  bleaching  powder  for  water 
purification,  caustic  soda  for  Boap  making,  calcium  cai 
bide  for  lighting  and  oxy-acetylene  welding,  electrolytic 
copper   for  electric  conductors,  aluminum   for  kitcnen 
utensils,  automobiles,  and  so  <>n  infinitely.     Only  one 

strikingly  Bpecific  example'  may  be  quoted.  At  the  Chem- 
ical  Exposition  in  the  Grand  Central  Palace  in  New 
York  in  September,  L916,  the  American  Electrochemi- 
cal Society  exhibited  in  its  booth  an  automobile  chas- 
sis showing  by  means  of  placards  what  a  large  part 
electrochemical  products  played  in  its  manufacture — 
"Niagara  Made  Detroit  Possible."  As  Mr.  F.  J.  Tone 
has  pointed  out,  it  is  no  exaggeration  to  say  that  if  the 
automobile  manufacturer  was  now  deprived  of  artificial 
abrasives  (made  in  the  electric  furnace)  and  compelled 
to  go  back  to  the  grind  stone  and  at  the  same  time  we 
took  away  the  other  products  of  Niagara  power,  alumi- 
num, oxy-acetylene  welding,  and  high-speed  steel,  an 
automobile  factory  that  now  produces  500  cars  per  day 
would  be  reduced  to  an  output  of  100  cars  per  day 
with  the  same  plant  and  the  same  workmen  and  the 
cost  would  be  correspondingly  increased.  In  fact, 
there  would  be  no  automobile  industry  on  its  present 
existing  lines. 

The  electrochemical  industries  are  absolutely  needed 
in  the  industrial  life  of  this  country.  Concentrated  as 
they  have  been  in  the  past  chiefly  at  Niagara  Falls  and 
having  reached  there  the  limit  of  their  development, 
along  what  lines  may  we  expect  future  developments  to 
proceed?  We  will  leave  out  of  consideration  electro- 
lytic copper  refining,  which  has  developed  along  inde- 
pendent lines  with  centralization  near  New  York  Har- 
bor, and  likewise  the  problem  of  fixation  of  atmospheric 
nitrogen  so  important  both  for  the  fertilizer  industry 
in  peace  time  and  the  explosive  industry  in  war  time; 
but  as  this  problem  is  closely  allied  with  the  program 
of  national  defense,  the  best  location  of  plant  rests  on 
other  considerations  than  those  of  ordinary  industrial 
geography.  We  will  restrict  our  remarks  to  the  ques- 
tion: How  may  we  expect  the  electrochemical  indus- 
tries which  have  centered  so  far  in  Niagara  to  expand 
in  future? 

Further  Expansion 

The  new  steam  plant  of  the  Buffalo  General  Electric 
Company  will  provide  some  relief  to  a  limited  extent. 
Then  other  water  powers  in  other  parts  of  the  country 
will  be  utilized  as  they  have  been  during  the  past  year. 
Keokuk  now  has  a  ferrosilicon  and  other  electrochemical 
plants.  Great  Falls,  Mont.,  has  now  its  electrolytic 
zinc  plant,  and  the  new  electrolytic  zinc  plant  at  the 
Mammoth  smelter  in  Shasta  County  will  get  its  cur- 
rent from  Northern  California  water  power,  while  a 
new  caustic  soda  and  chlorine  plant  on  the  Bay  of  San 
Francisco  is  supplied  with  energy  from  the  Great  West- 
ern Power  Company.  All  these  are  promising  and 
highly  interesting  developments.  But  it  must  not  be 
overlooked  that  the  abundant  water  powers  of  the  Pa- 
cific Coast  cannot  compete  in  most  electrochemical  prod- 
ucts with  Niagara  Falls  in  the  Eastern  market  on  ac- 


count  oi  prohibitive  freighl  rates.  The  Pacific  Coast 
musl    loos    i"!    it     own   markets  either  in  the   Pacific 

!    Mate     or    in   export    trade   Wc.sl    and   South. 

The  que  tion  then  remains:     What  chance    have  tin; 

electric  central  .tat  ions  all  over  Hie  (oiintry  in  the  fu- 
ture development  of  electrochemistry?  it  is  evident  at 
once  that   for  lai  ill   developments,  us  at  Niagara, 

i    central    stations   have   not    Bufficienl    continuous 
power  available.     .Most  of  the  Niagara  electrochemical 

industries  could  not  well  he  operated  intermittently; 
even    in    most    cases  where   it   would    he   technically    | 

Bible  it  would  he  unsound  economic  policy,  since  very 
often  the  investment  in  electrochemical  plant  is  higher 
than  the  investment  in  the  electric  power  plant  so  that 

more  interest  would  be  lost  in  leaving  the  electrochemi- 
cal plant  idle  at  times  than  would  he  saved  by  keeping 
the  power  plant  fully  loaded  continuously.  But  grant- 
ing the  strength  of  this  argument,  there  remains  enough 
that  could  be  undertaken  successfully  by  central  sta- 
tions 

Electric  Steel  Furnace  Progress 

The  progress  of  the  electric  steel  furnace  is  perhaps 
the  most  instructive  example  in  point.  There  are  now 
quite  a  number  of  central  stations  supplying  current 
for  steel  refining  or  for  making  steel  castings,  with  re- 
sults very  satisfactory  both  to  the  steel  maker  and  the 
central  station.  The  cost  of  electric  energy  is  by  no 
means  of  greatest  importance  in  the  cost  sheet  so  that 
a  very  low  power  rate  is  not  necessary.  On  the  other 
hand,  at  least  in  times  of  normal  activity,  it  could  be 
arranged  to  operate  the  electric  steel  furnace  only  at 
hours  of  light  load  in  the  central  station,  so  that  it 
would  be  possible  to  fill  out  the  valleys  in  the  load  curve 
and  quote  a  lower  power  rate.  In  parentheses  it  may  be 
remarked  with  respect  to  the  selection  of  the  furnace 
type  that  three-phase  and  in  a  few  cases  two-phase  fur- 
naces have  been  installed  almost  exclusively  for  the  pro- 
duction of  alloy-steel  ingots,  while  in  the  field  of  steel 
castings  the  high-power  single-phase  furnace  has  made 
considerable  progress. 

When  a  fool-proof  electric  furnace  for  brass  melting 
becomes  available,  it  should  prove  likewise  a  very  at- 
tractive load  for  central  stations.  This  is  a  matter  to 
which  central  stations  in  the  New  England  States  might 
profitably  pay  some  attention. 

Electrolytic  Processes 

Among  electrolytic  processes  which  have  proven  val- 
uable loads  for  central  stations  we  may  mention  only 
two.  One  is  the  electrolysis  of  water  for  the  production 
of  oxygen  and  hydrogen  for  oxyhydrogen  welding  and 
cutting.  There  are  quite  a  number  of  such  plants  now 
in  existence,  especially  along  the  Pacific  Coast.  The 
second  example  is  the  production  of  hypochlorite  solu- 
tion (bleaching  liquor)  by  electrolysis  of  brine  for 
laundry  uses. 

Finally,  if  the  electrochemical  plant  is  located  near 
the  central  station,  the  availability  of  exhaust  steam  for 
evaporating  purposes  is  an  attractive  asset  for  many 
purposes. 

The  Central  Station  Opportunity 

In  any  case,  to  what  particular  field  of  electrochem- 
istry an  electric  central  station  might  pay  special  at- 
tention will  depend  on  local  conditions.  Highly  pro- 
gressive central  stations  like  the  Commonwealth  Edi- 
son Company  of  Chicago  and  the  Detroit  Edison  Com- 
pany, which  are  going  out  for  an  electrochemical  load, 
are  proceeding  along  such  logical  lines.  In  locations 
where  there  is  a  steel  industry  the  electric  steel  fur- 
nace is  the  thing  to  push,  in  localities  with  paper  and 
pulp  mills  the  manufacture  of  chlorine  and  caustic  soda, 
and  so  on. 
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But  after  everything  is  said  as  to  what  can  be  done  by 
the  electric  central  station  in  creating  an  electrochemi- 
cal load,  it  is  evident  that  the  Niagara  power  problem 
cannot  be  solved  in  that  way.  Electrochemical  indus- 
tries have  already  begun  to  emigrate  from  this  coun- 
try to  Canada  and  Norway.  If  this  country  is  to  keep 
unimpaired  its  electrochemical  industries,  the  only  solu- 
tion is  further  development  of  Niagara  waterpower, 
and  this  requires  the  courageous  action  of  an  enlight- 
ened Congress. 


EDWARD   N.    HURLEY 


"The  manufacturers  of  electrical  sup- 
plies should  not  only  work  out  cost  account- 
ing systems  for  themselves,  but  should  also 
work  out  such  a  system  for  the  retailer. 
.  .  The  business  man  who  cannot  afford  to 
know  his  costs  cannot  afford  to  risk  his 
capital  by  remaining  in  business." 


The  Constructive  Movement  for 
Scientific  Cost  Accounting 

By  Edward  N.  Hurley 

1  Chairman  Federal  Trade  Commission 

DEVELOPMENTS  in  the  last  year  have  materially 
strengthened  the  conviction  that  sound  cost  ac- 
counting principles  are  vital  to  business;  and  in 
the  coming  year  the  Federal  Trade  Commission  will  ex- 
tend its  efforts  to  impress  upon  business  men  of  every 
class  the  immeasurable  importance  of  facing  the  facts 
of  cost.  It  has  seen  substantial  progress  in  the  move- 
ment to  disseminate  information  on  this  subject  and  a 
constructive  interest  which  promises  to  yield  satisfac- 
tory and  lasting  results. 

The  earnest  manner  in  which  the  question  is  be- 
ing approached  by  many  industries  throughout  .the 
country  is  a  clear  indication  that  business  will  be  on  a 
better  plane,  a  safer  one  for  the  banker  and  investor 
and  the  only  possible  firm  basis  for  a  permanent  indi- 
vidual organization  and  the  largest  measure  of  reward 
for  labor. 

It  is  the  purpose  of  the  commission  to  make  its  aim 
definite  and  to  give  constructive  aid  to  organizations 
of  business  men  on  this  fundamental  question.  Ar- 
rangements are  now  being  made  by  the  commission 
with  the  Institute  of  Public  Accountants  to  approve  a 
uniform  set  of  rules  in  conformity  with  which' char- 
tered accountants  will  henceforth  make  reports.  When 
the  commission  takes  final  action  upon  this  matter  it 
will  refer  the  questions  involved  to  the  Fedenil  Reserve 


Board  and  if  that  department  of  the  government  should 
co-operate  favorably  the  outcome  will  be  of  far-reaching 
importance. 

Co-operation  by  Governmental  Agencies 

It  would  mean  that  this  country  will  have  two  gov- 
ernmental bodies  which  will  be  firmly  committed  to  the 
principle  that  conservative,  illuminating  accounting  is  a 
necessary  protective  measure  in  business.  A  strong, 
co-operative  attitude  on  the  part  of  these  governmental 
agencies  will  not  only  be  of  material  assistance  to  the 
chartered  accountants  in  their  work,  but  it  will  also 
be  a  guide-post  for  manufacturers  by  supporting  stand- 
ards for  the  various  industries.  This  will  assure  the 
condition  that  competitors  in  a  given  industry  will  fol- 
low a  standard  method  under  which  a  uniform  plan 
will  be  followed  for  the  treatment  of  depreciation,  de- 
pletion, obsolescence  and  other  items  which  are  so  vital 
to  any  industry  and  this  will  tend  to  make  prices  more 
uniform. 

A  Great  Educational  Campaign 

What  the  commission  has  done,  is  now  doing  and 
hopes  to  do  in  the  future  is  to  conduct  an  educational 
campaign  the  fruits  of  which  will  extend  to  every  in- 
dustry. Our  plan,  if  we  can  persuade  Congress  to  grant 
the  necessary  appropriation  of  $100,000  especially  for 
cost  accounting  purposes,  is  to  divide  the  country  into 
zones  corresponding  to  the  Reserve  Bank  zones.  The 
subject  would  then  be  taken  up  by  representatives  of 
the  commission  in  the  different  zones  in  connection 
with  trade  associations,  trade  papers  and  other  groups 
of  business  men — retailers,  wholesalers  and  manufac- 
turers. 

The  work  which  the  commission  can  do  in  this 
direction  has  really  been  given  a  preliminary  start  by 
the  booklets  on  cost,  of  which  350,000  have  now  been 
distributed.  It  is  significant  of  the  real  interest  in  this 
reform  that  it  was  not  necessary  to  send  these  book- 
lets to  lists  of  those  whom  it  was  thought  would  be  in- 
terested but  that  they  have  received  this  large  circula- 
tion as  the  result  of  individual  requests  received  by 
the  commission.  So  thoroughly  have  different  sections 
of  the  country  and  different  industries  been  represented 
in  these  requests  that  we  are  asking  Congress  to  meet 
the  cost  of  an  additional  issue  of  500,000  of  the  book- 
lets. 

Needs  of  the  Electrical  Industry 

In  every  step  of  this  nature  the  electrical  industry 
has  a  profound  interest.  Through  its  trade  associations 
the  industry  is  taking  hold  of  the  problem,  recognizing 
it  as  a  real  economic  one  of  great  importance.  These 
associations  realize  that  the  large  motive  of  the  com- 
mission is  to  aid  them  in  creating  a  strong  foundation 
below  the  frost  line  upon  which  the  superstructure  of 
business  may  rest  in  safety. 

Having  a  particular  personal  interest  in  the  electrical 
business  I  feel  keenly  the  position  of  the  different  ele- 
ments of  this  industry  upon  this  question.  On  account 
of  the  rapid  growth  of  the  industry  and  the  fact  that 
it  leans  for  support  upon  many  patents  it  has  not  in 
the  past  paid  as  much  attention  as  it  might  have  done 
to  details  of  costs,  etc.  In  later  years  competition  has 
become  more  keen,  and  since  provision  was  not  made  in 
the  early  days  for  careful  attention  to  the  matter  of 
cost  accounting  it  is  most  important  that  the  various 
companies  should  work  together  now  in  those  respects 
in  which  they  may  legally  co-operate. 

Manufacturers  Should  Help  Retailers 

I  think  that  the  manufacturers  of  electrical  supplies 
should    take    a    personal    interest    in    the   retailer   and 
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should  not  onlj  work  out  coal  accounting  system  foi 
themselves,  but  should  also  work  oul  Buch  a  system  tot 
the  retailer,  Cost  Recounting  In  the  organization  ol 
the  manufacturer  alone  without  such  ■  j  tem  In  the 
distributer's  operations  will  render  the  entire  move 
mint  ineffectual. 

The  manufacturers  should  promote  joint  action  by 
themselves  and  the  retailers.  If  they  look  beyond  the 
immediate  problems  of  their  own  factories  they  will  be 
able,  in  co-operation  with  retail  dealers,  to  protect  the 
industry  against  the  inefficiency  which  comes  from  dis- 
rd  of  costs,  [f  the  small  retailer  will  be  efficient 
he  will  be  b  permanent  influence  in  the  electrical  in- 
dustry. But  it  is  necessary  for  him  to  swim  if  1 1< 
not  to  sink  and  in  learning  to  keep  up  lie  will  require 
friendly  guidance. 

Expense  of  I  !osi  Accounting 

One  general  criticism  of  cost  accounting  systems  is 

that  they  are  too  expensive  to  install  and  continue.  This 
criticism  is  heard  less  frequently  in  times  like  the  pres- 
ent.    Indeed,  the  very  prosperity  which  leads  people  to 

think    less   of    the   expense   involved    in    such   systems    is 

forcing  them  for  their  own  protection  to  study  costs 
with  the  greatest  care.  It  is  therefore  an  ideal  moment 
for  agitating  the  importance  of  the  subject.  The  busi- 
ness man  who  cannot  afford  to  know  his  costs  cannot 
afford  to  risk  his  capita]  by  remaining  in  business.  Un- 
der the  conditions  of  the  last  year  business  men  found 
that  increased  volume  did  not  always  mean  increased 
profits.  They  know  that  every  item  costs  more  and 
that  generally  they  are  not  making  the  same  percentage 
of  profit  that  they  did  two  or  three  years  ago  but  un- 
less they  analyze  costs  they  are  not  able  to  place  their 
fingers  exactly  on  the  reasons  why  this  is  so. 

Of  National  Importance 

Scientific  cost  accounting  will  have  so  profound  an 
effect  upon  our  commercial  operations  that  it  should 
be  regarded  as  a  movement  of  far-reaching  national 
importance.  But  in  order  that  it  may  be  in  this  posi- 
tion the  various  industries  and  sections  of  the  various 
industries  will  have  to  do  much  intensive  work  in  their 
own  fields.  If  they  will  follow  the  recommendations  of 
the  Federal  Trade  Commission  they  will  gain  a  reward 
in  better  business  methods  which  will  richly  repay  all 
effort.  These  recommendations,  however,  mean  a  radi- 
cal change  in  the  methods  of  so  many  business  men  that 
they  are  likely  to  be  effective  throughout  the  country 
only  after  a  long  educational  campaign  shall  demon- 
strate their  usefulness. 

International  Conditions 

Developments  in  the  international  situation  indi- 
cate that  a  return  to  normal  conditions  in  the  world 
at  large  is  nearer.  When  peace  is  declared  I  think  that 
a  natural  reaction  from  our  tremendous  industrial  pace 
will  follow  for  a  few  months.  Since  the  output  of  our 
factories  is  sold  for  six  months  ahead  the  purchasing 
power  of  labor  will  not  be  affected  much  while  this 
condition  lasts. 

Our  present  momentum  is  so  strong  that  in 
my  judgment  the  reaction  will  be  only  temporary  and 
it  will  be  followed  by  a  new  period  of  activity  resulting 
from  European  reconstruction.  Not  only  the  belliger- 
ent countries  but  also  other  nations,  such  as  those  of 
South  America,  will  buy  freely  when  the  tension  is  re- 
laxed and  uncertainty  gives  way  to  certainty  and  con- 
fidence. While  this  activity  continues  and  new  condi- 
tions of  European  competition  are  crystallizing  this 
country  will  be  tested  and  it  should  not  delay  the  in- 
troduction of  progressive  movements  which  will  assist 
it  in  the  world-wide  contest  for  commerce. 


UK.    a.    B.    KENNEL]  v 

"What    is    needed    in    education    for  na- 
tional  development  in  America    is   I  mined' 
foremen  as  well  an  engineers.   .    .    liy  open- 
ing     up    fundamental    economic     laws     in 

simple  and  li>(/iciil  terms  to  all  who  pro- 
pose to  he  foremen  of  industry,  a  vast 
amount  of  misconception,  suspicion  and  in- 
toleranct    would  be  swept  away." 
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The  Relation  of  Engineering  Education 
to  National  Development 

By  Dr.  A.  E.  Kennelly 

Professor  of   Electrical   Engineering,    Harvard    University 

IN  the  primitive  stage  of  national  development  rep- 
resented in  sparse  Colonial  settlement  and  widely- 
separated  farms  the  functions  of  engineering  are 
necessarily  restricted  to  improving  highways,  tele- 
graphs and  means  of  communication.  This  was  the 
condition  of  American  life  in  the  seventeenth  century. 
Such  a  condition  may  be  economically  stable  and  ca- 
pable of  being  perpetuated  indefinitely,  but  the  growth 
of  population,  aided  by  natural  emigration  to  where 
land  can  be  had  for  the  asking,  inevitably  leads  to  the 
formation  of  cities  and  of  industrial  communities.  The 
need  for  engineering  and  for  the  education  of  new  en- 
gineers then  rises  with  leaps  and  bounds.  Whereas 
on  the  primitive  farm,  for  example,  each  family  works 
its  own  well,  in  the  city  the  well  must  give  place  to 
waterworks  of  a  very  expensive  type.  It  is  necessary 
not  only  that  these  works  should  be  erected  under  the 
direction  of  engineers,  whose  skill  and  knowledge  shall 
be  utilized  to  save  all  unnecessary  expense  in  the  pro- 
cess, but  also  that  there  shall  be  specialists  developed 
among  engineers  who  shall  devote  themselves  particu- 
larly to  the  study  of  water  and  waterworks  from  phy- 
sical, mathematical,  chemical,  structural  and  economic 
standpoints.  It  is  to  the  development  of  this  highly 
specialized  training  and  knowledge  among  water-distri- 
bution engineers  that  we  may  hope  for  future  improve- 
ments, developments  and  economies  in  the  constantly 
expanding  engineering  problems  of  supplying  water  to 
large  communities. 

In  the  same  way,  as  the  density  of "  population  in- 
creases, the  need  for  large-scale  operations  increases 
also  in  every  branch  of  industry  and  production.  This 
calls  for  more  expenditure  of  aggregated  capital  and 
for  more  intelligence,  experience  and  knowledge  in 
directing  the  work.  This,  in  turn,  means  more  en- 
gineers and  more  engineering  training.  It  also  means 
more  specialties  and  specializing  among  engineers.     In 
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the  days  of  Moses  engineering  was  a  well-recognized 
calling  among  the  ancient  Egyptians;  but  subdivision  or 
specializing  among  them  seems  to  have  been  almost  un- 
known. As  a  class,  they  were  confined  to  the  priesthood. 
Any  one  engineer  could  take  up  the  work  of  any  other. 
At  the  present  time  there  are  perhaps  fifty  branches  of 
engineering,  with  yet  more  numerous  twigs  or  minor 
subdivisions,  so  that  while  the  fundamental  training  of 
all  is  the  same  the  special  occupations  and  experiences 
vary  so  greatly  that  those  in  one  branch  know  but  little 
of  the  doings  of  other  branches,  and  they  cannot  imme- 
diately take  up  each  other's  tasks. 

It  is  therefore  reasonable  to  expect  that  as  time  goes 
on  there  will  be  more  density  of  population,  more  inten- 
sive construction  and  production  and  more  engineering 
and  education  of  engineers.  The  danger  of  overproduc- 
tion of  young  engineering  graduates  by  the  colleges  is 
at  present  insignificant.  There  is  always  more  demand 
for  good  men  than  there  is  supply.  The  excess  of  the 
needs  for  young  men  who  have  received  a  college  en- 
gineering training  in  the  ranks  of  the  profession  is 
eagerly  absorbed  in  manufacturing  industries.  This 
does  not  mean  that  there  are  large  emoluments  awaiting 
all  young  engineering  graduates  any  more  than  in  the 
other  professions  and  walks  of  life.  Education  can  de- 
velop, but  it  can  no  more  create  ability  in  the  professions 
than  in  the  arts,  and  only  those  should  enter  a  profession 
who  have  some  natural  ability  in  the  kind  of  occupa- 
tion it  offers.  It  should  mean,  however,  that  there  is 
opportunity  for  energy  and  ability  in  a  number  of 
branches  of  engineering  and  particularly  for  those  who 
have  had  a  good  special  preparatory  education. 

What  is  needed,  however,  in  education  for  national 
development  in  America  at  the  present  time  is  trained 
foremen  as  well  as  engineers.  For  one  trained  and  ex- 
perienced engineer  we  need  perhaps  twenty  trained  and 
experienced  foremen  to  execute  and  conduct  the  work 
which  the  engineers  are  able  to  plan  and  direct.  It  is  not 
enough  to  have  the  trained  officers  for  the  army  of  in- 
dustry. There  must  also  be  enough  trained  non-com- 
missioned officers  and  trained  men  in  increasing  ratio. 
Moreover,  the  opportunity  must  always  be  open  for 
trained  men  to  develop  into  foremen,  and  for  trained 
foremen  to  develop  into  engineers.  At  present  we  have 
more  than  a  hundred  engineering  schools  in  America 
engaged  in  training  engineers.  We  have  relatively  only 
«.  few  engaged  in  training  foremen.  It  is  as  unreason- 
able to  expect  that  foremen  can  be  adequately  trained  in 
the  field  or  factory  alone  as  that  engineers  can  be  ade- 
quately trained  in  the  field  or  factory  alone.  Such  field 
or  factory  training  is  indeed  indispensable  and  consti- 
tutes experience.  But  experience  alone,  without  study 
and  mental  training,  can  only  produce  adequately  com- 
petent engineers  or  foremen  in  the  relatively  few  cases 
of  natural  gifts  and  natural  energy  sufficient  to  impel 
private  study  and  individual  mental  hard  work. 

What  is  needed  then  is  a  greatly  expanded  system  of 
vocational  schooling  for  young  men  and  women  in  which 
to  study  the  elementary  principles  of  their  vocations 
before  taking  these  up  entirely  as  experience  and  eco- 
nomic support.  The  expense  of  this  vocational  training 
can  be  largely  recouped  by  the  industrial  results  of  the 
system,  with  its  output  of  foremen  and  specially  trained 
workers. 

What  is  also  needed  in  the  vocation  schools  is  a  teach- 
ing not  only  of  the  elementary  scientific  principles  of 
machinery  and  production,  but  also  of  the  elementary 
economic  principles  underlying  the  same.  It  is  almost 
self-evident  that  the  fundamental  laws  of  economics  re- 
garding production  and  distribution  are  as  simple  and 
as  rigorous  as  those  of  mechanics  or  of  electricity.  To  a 
large  proportion  of  the  industrial  world  these  funda- 
mental economic  laws  are  a  sealed  book.     By  opening 


up  these  laws  in  simple  and  logical  terms  to  all  who 
propose  to  bo  foremen  of  industry,  a  vast  amount  of 
misconception,  suspicion  and  intolerance  would  be 
swept  away.  Economic  fallacies  breed  apace  and  may 
create  more  human  misery  than  earthquakes. 
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"Scientifically,  artistically  mat  commer- 
cially there  in  reason  to  believe  that  arti- 
ficial lighting  is  at  the  beginning  of  an  im- 
portant  period  of  development." 
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The   Outlook   in     Illumination   at   an 
Important  Period  of  Development 

By  Preston  S.  Millar 

General  Manager  Electrical  Testing  Laboratories 

ONE  HUNDRED  years  ago  artificial  light  cost 
per  unit  about  twenty  times  as  much  as  at  pres- 
ent. Furthermore,  it  was  practically  impossible 
to  secure  adequate  illumination  indoors  because  of  the 
excess  of  smoke  and  fumes  which  would  be  produced  by 
tallow  dips  and  whale  oil  lamps  which  were  generally 
used  in  all  but  luxurious  practice  in  this  country. 

Modern  illuminants  of  higher  efficiency  supplied  with 
cheaper  energy  or  fuel  make  available  in  all  but  the 
humbler  rural  buildings  ample  light  without  deleterious 
vitiation  of  the  atmosphere  or  other  objectionable  ef- 
fects. Progress,  especially  during  the  last  few  decades, 
has  been  so  great  that  one  may  be  tempted  to  believe 
that  most  of  the  improvement  to  be  obtained  through 
artificial  lighting  has  been  achieved  and  that  develop- 
ments of  the  near  future  are  apt  to  be  less  marked. 

Likewise  when  one  contemplates  man's  nocturnal  ac- 
tivities, whether  they  be  industrial  or  recreational,  he 
may  be  inclined  to  think  that  further  extensions  will 
be  of  modest  limit  because  so  much  of  the  possible 
ground  has  been  covered. 
What  are  the  possibilities? 

Light  Sources 

It  is  difficult  to  believe  that  the  production  of  artifi- 
cial light  will  not  advance  in  efficiency  materially  be- 
yond the  present  low  attainment.  At  the  same  time,  as 
tar  as  general  information  is  concerned,  no  radical  ad- 
vance is  in  sight.  It  is  possible  that  when  the  next 
radical  step  in  improvement  of  light  efficiency  is  made, 
the  result  may  be  of  a  character  which  does  not  render 
the  new  light  source  practicable  for  ordinary  use.  The 
public  has  become  accustomed  to  a  degree  of  simplicity 
and  convenience  in  the  use  of  light  sources  which  can- 
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1- — A    Seattle    (Wash.)    office    building    flood-lighted    from    curb 
standards. 

2. — Salt  Lake  City's  new  ornamental  street  lighting. 

3- — New  York's  ever-glittering  Great  "White  Wav  of  Broadway 
signs. 

4. — Liberty,  permanently  flood-lighted. 


5- — "Daylight"  lamps  used  in  office  illumination. 

6- — Niagara  bathed  in  tungsten  sunshine  of  its  own  making. 

7- — Spectacular  lighting  effects  in  a  Los  Angeles  restaurant, 
secured  by  mixture  of  indirect  lighting  of  primary  hues. 

8. — In  home  interiors  the  tendency  is  toward  table  portables  and 
shaded  bracket  lamps. 


A  Year  of  Lighting-  Achievement  Traced  in  Pictures 
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not  be  thoughtlessly  sacrificed  for  a  gain  in  efficiency 
of  light  production.  Also,  there  are  fairly  definite 
ideals,  and  indeed  fairly  definite  requirements  as  to 
color  of  light.  To  be  effective,  advance  in  efficiency  of 
light  production  must  satisfy  these  other  requirements 
to  be  capable  of  general  adoption. 

Coming  to  the  subject  of  lamps  and  their  probable 
development  in  the  very  near  future,  one  may  antici- 
pate further  progress  in  the  substitution  of  the  gas- 
filled  lamps  for  the  vacuum-tungsten  lamp;  the  con- 
tinuance of  the  replacement  of  the  older  carbon  arc- 
lamps  by  gas-filled  incandescent  lamps;  and  the  exten- 
sion of  the  gas-filled  type  into  smaller  sizes. 

The  need  for  light  of  a  variety  of  colors  and  the 
awakening  of  illuminating  engineers  to  the  possibili- 
ties of  the  use  of  colored  light  are  bringing  a  demand 
for  colored  bulb  incandescent  lamps  which  may  some 
day  result  in  transferring  such  modified  lamps  from 
the  special  into  the  regular  classes  in  spite  of  the 
reluctance  of  all  concerned  to  see  increase  in  the  va- 
riety of  lamps  to  be  manufactured  and  stocked.  The 
tendency  to  extend  the  gas-filled  lamps  into  smaller 
sizes  and  the  manufacture  of  concentrated  filament 
vacuum  lamps  (the  latter  an  objectionable  development 
which  seems  to  have  run  its  course)  has  brought 
brightness  violations  which  are  objectionable  and  dam- 
aging. 

It  is  probable  that  the  requirements  thus  im- 
posed for  reduction  in  brightness  will  lead  to  the  de- 
velopment of  diffusing  glass  bulbs,  at  least  before  there 
is  launched  a  gas-filled  lamp  smaller  in  size  than  the 
present  75-watt  lamp. 

Incandescent  Lamp  Patents 

The  arrangement  under  which  the  General  Electric 
Company  is  licensing  existing  "independent"  small  lamp 
manufacturers,  permits  them  to  use  the  incandescent 
lamp  patents  of  the  General  Electric  Company.  This 
may  increase  the  advantage  which  accrues  from  the 
general  control  of  the  lamp  manufacturing  situation  by 
one  responsible  organization.  As  time  passes  this  ad- 
vantage is  becoming  more  patent  and  should  continue 
to  bring  real  advantage  to  the  lighting  industry  so  long 
as  the  present  disposition  to  promote  the  best  interests 
of  lighting  continues  to  characterize  the  policy  of  the 
lamp  manufacturers. 

If  there  is  any  impending  development  in  the  arc- 
lamp  field  it  is  not  a  matter  of  general  knowledge  at 
the  present  time. 

Lighting  Accessories 

Lighting  fixtures  are  divided  (not  without  exception) 
into  two  general  classes,  respectively  metal  and  glass — 
candelabra  and  bowls.  The  fundamental  reason  for 
this  division  is  of  course  traceable  to  the  commercial 
consideration  that  the  glass  manufacturers  feature  fix- 
tures in  which  glass  is  used  largely,  and  the  other  man- 
ufacturers do  »ot.  It  has  been  stated  to  the  writer 
by  one  who  has  made  a  recent  examination  of  the  latest 
products  of  these  kinds  that  the  tendency  in  the  cande- 
labra type  of  fixture  design  is  toward  the  use  of  a 
multiplicity  of  small  lamps  affording  protection  to  the 
eyes  only  in  that  the  lamp  bulbs  are  frosted  or  coated, 
though  occasionally  candle  shades  are  attached;  and 
that  the  tendency  in  the  case  of  illuminating  glassware 
is  toward  light  direction  with  more  or  less  complete 
inclosure  of  the  light  source,  the  directional  effect 
being  obtained  by  the  utilization  of  prisms  or  enamel 
or  a  variety  of  densities  of  glass. 

Replacement  of  Antiquated  Fixtures 

The  replacement  of  antiquated  fixtures,  which  are 
generally  uncouth  and  which  afford  little  or  no  protec- 


against  glare,  by  some  of  the  great  variety  of 
modern  fixtures  which  are  more  or  less  satisfactory  in 
these  particulars,  proceeds  but  slowly.  It  is  this  prob- 
lem which  constitutes  the  principal  impediment  at  the 
present  time  to  the  general  improvement  of  lighting 
throughout  the  country.  The  machinery  for  effecting 
the  replacement  in  residences  particularly,  and  in  some 
other  classes  of  installations,  has  not  yet  been  provided. 
Here  is  a  duty  and  an  opportunity  of  which  some  or- 
ganization or  organizations  connected  with  the  lighting 
industry  may  avail  themselves.  Who  will  obtain  the 
credit   for  this   achievement? 

Illuminating  Engineering 

(  olored  light  has  been  but  little  employed  in  practice. 
Generally  speaking,  light  has  been  used  in  the  hues 
in  which  it  is  produced.  Where  color  has  been  employed, 
it  has  been  restricted  principally  to  special  use,  as  in 
theatrical  lighting  and  for  festivities  and  celebrations 
of  a  special  nature.  The  wonderful  opportunities 
offered  for  the  artistic  employment  of  colored  light  to 
achieve  effects  which  are  in  themselves  capable  of  ap- 
plication to  permanent  lighting  have  not  been  recog- 
nized. 

Even  in  commercial  lines  where  every  incentive 
is  present  to  employ  colored  light  with  a  view  to  direct 
economic  advantage,  it  is  not  the  practice  to  select 
light  of  the  color  best  adapted  to  the  purpose  in  hand. 
In  considering  these  simple  relations  one  finds  ample 
opportunity  for  speculation  as  to  probable  develop- 
ments in  the  use  of  colored  light  without  taking  into 
account  the  relatively  unexplored  aspects  of  colored 
light,  for  which  we  must  look  to  the  physiologist,  the 
psychologist  and  the  artist  for  further  elucidation. 

Flexibility  of  Electric  Lighting 

There  seems  reason  to  believe  that  in  certain  classes 
of  installations,  alternate  lighting  equipments  offer  op- 
portunities for  utility  and  decoration.  Electric  lighting 
is  so  flexible  that  the  public  need  not  be  limited  to  light 
of  one  particular  quality.  Adjustable  or  exchangeable 
or  alternate  lighting  systems  may  be  provided.  When 
once  it  is  appreciated  that  lighting  in  its  several  quali- 
ties may  be  adapted  to  the  occasion,  a  considerable  ex- 
tension in  the  flexibility  of  illumination  may  be  antici- 
pated. 

The  lighted  ornament  offers  a  possibility  for  an 
extension  of  artificial  lighting  which  may  receive  more 
attention  in  the  near  future. 

Flood-Lighting 

The  gas-filled  tungsten  lamp  with  high  power  and 
small  area  light  source  has  been  successfully  applied 
in  flood  lighting  in  special  cases.  Here  and  there  a 
notable  building  has  been  illuminated  externally  at 
night,  or  an  exposition  has  been  lighted  (it  may  be 
noted  that  the  Panama-Pacific  International  Exposition 
lighting  was  principally  by  arc  lamps  rather  than  by 
incandescent  lamps  as  just  indicated).  The  lighting  of 
the  Statue  of  Liberty  in  New  York  Harbor  and  of  such 
buildings  as  the  tower  of  City  Hall,  Philadelphia,  sug- 
gests that  in  the  very  near  future  historical  spots 
throughout  the  country  may  be  illuminated  attractively 
at  night. 

Also  notable  bits  of  architecture,  such  as  the  City 
Hall,  New  York,  in  its  setting  of  modern  office  build- 
ings', may  be  revealed  at  night  through  the  medium  of 
flood  lighting.  How  much  farther  will  this  new  kind 
of  exterior  illumination  be  carried?  May  it  not  be  the 
lerience  of  the  near  future  that  flood  lighting  may  be 
carried  much  farther  than  in  the  mere  lighting  of  occa- 
sional notable  buildings?     May  we  not  anticipate  the 
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lighting   of   whole   streets  of   notable   building  .   thu 
forming  a  glorified  street  lighting    ■•■  item? 

Outdoor  Rei  ri  \  i  ion  Lighting 

Outdoor  recreation  at  nighl  is  encouraged  by  the  ex 
tension  of  artificial  lighting.     Already,  tennis  con 

ball  diamonds,  football  gridirons,  athletic  tracks  and 
portions  of  golf  links  have  been  Illuminated  successfully 
at  night,     it  would  appear  reasonable  to  look  forward 

l'    extensions  Of  illumination   for  reereation.il  activities 

which  will  make  it  more  generally  possible  for  the  pub 
lie  to   find  suitable  opportunity    for  nighl    recreation 

of  a   wholesome  sort.      With   lower   rates    for   power   and 

higher  efficiency  llluminants  now  available,  we  need 
only  an  awakening  <>n  the  pari  of  the  public  to  the  low 
cost  at  which  it  is  possible  to  secure  the  full  advantages 
of  artificial  light  to  bring  about  developments  in  light- 
ing which  will  have  something  of  the  same  advantage 
which  artificial  irrigation  possesses  over  natural  irriga- 
tion; namely,  an  ample  supply  wherever,  when  ever  and 
how  ever  required  for  any  purpose.  Lighting  enthus- 
iasts believe  that  a  start  in  this  direction  has  been 
made.  Must  we  feel  that  they  are  wrong,  or  may  we 
too  anticipate  rapid  growth  in  this  direction  for  the 
very  near  future? 

The  Illuminating  Engineering  Society 

Probably  the  strongest  single  factor  operating  to  im- 
prove illuminating  conditions  is  the  Illuminating  Engi- 
neering Society.  For  ten  years  it  has  accumulated 
knowledge  of  lighting  principles,  serving  as  a  forum 
for  the  discussion  of  both  principles  and  practice,  and 
disseminating  the  information  developed  through  its 
activities.  It  is  understood  that  the  society  is  now  en- 
gaged in  organizing  a  movement  designed  to  afford  a 
trial  of  the  value  of  good  lighting.  If  success  attends 
its  efforts  within  the  next  year  or  two,  there  may  be 
some  definite  measure  of  the  practical  advantages  to  be 
attained  through  the  adoption  of  really  good  illumina- 
tion. 

If  the  facts  indicate  that  industry  and  economy 
are  promoted,  and  that  commerce  is  accelerated,  we  may 
hope  that  the  appeal  of  such  results  will  bring  about  a 
large  improvement  in  lighting  generally  through  the 
sheer  economic  advantage  to  be  obtained.  This  accom- 
plished, the  improvement  of  lighting  where  the  commer- 
cial advantage  is  lacking  may  follow  from  the  good 
example. 

Photometry 

Some  of  the  most  important  problems  in  photometry 
appear  to  be  in  a  fair  way  of  settlement.  The  inte- 
grating sphere  has  emerged  as  the  most  practical  and 
desirable  form  of  photometer  for  measuring  the  light 
output  of  illuminants.  The  scheme  of  heterochromatic 
photometry  developed  by  Ives  and  adopted  by  the 
Bureau  of  Standards  seems  likely  to  solve  most  of  the 
problems  of  color  photometry.  The  requirement  for  a 
simple,  inexpensive  device  for  rough  measurement  of 
illumination  is  understood  to  be  in  process  of  satisfac- 
tion. 

Conclusion 

Developments  in  the  lighting  field  proceeded  rapidly 
during  the  past  year.  Scientifically,  artistically  and 
commercially  there  is  reason  to  believe  that  artificial 
lighting  is  at  the  beginning  of  an  important  period  of 
development. 

In  the  past  the  large  benefits  of  improvement  in 
artificial  lighting  have  grown  out  of  advances  in  light 
production.  Are  we  not  justified  in  believing  that  large 
benefits  in  the  near  future  will  be  derived  from  im- 
provements in  the  utilization  of  light? 


PROF.    w.    I',    in  i:\m> 


"Both  c(i/>ilnl  and  labor  seek  the  highest 
market  and  no  scheme  which  a  I  tempts  to 
provide  power  or  any  other  product  at  less 
than  its  fair  cost  can  hope  to  represent  a 
permanent  factor  in  our  economic  develop- 
ment." 


fnllllllllllllll!llll!llflllllllllllllllllllll!lll!!llllllllllllllllllllllll!lllllllli:illlllW^ 

Progress  and  Outlook  in  Prime  Movers 

By  W.  F.  Durand 

Professor  of  Mechanical  Engineering, 
Leland    Stanford    University,   California 

THE  situation  as  regards  coal  and  oil  fuel  for  steam 
power  production  remains  much  the  same  as  in 
recent  years,  but  with  a  pronounced  tendency 
toward  higher  prices  for  oil  manifest  throughout  the 
year.  This  has  caused  serious  apprehension  on  the 
part  of  those  primarily  dependent  on  oil  fuel,  regarding 
the  future  of  the  next  five  or  ten  years.  Boiler  plant 
designs,  with  special  reference  to  stack  proportions  and 
general  arrangements  have  been  planned  with  careful 
reference  to  a  possible  or  even  probable  change  to  coal 
fuel  within  the  life  of  the  plant.  These  are  primarily 
questions  of  economics  and  not  of  engineering  difficul- 
ties. Either  type  of  fuel  can  be  efficiently  handled  and 
the  question  of  use  will,  in  the  years  to  come,  be  deter- 
mined solely  on  the  basis  of  economic  advantage. 

Utilization  of  Low  Grade  Coal 

In  the  meantime  the  search  continues  for  ways  and 
means  of  effectively  utilizing  low  grade  coal  fuels. 
During  the  last  year  pulverized  coal  has  attracted  in- 
creasing attention  as  a  fuel  not  only  for  industrial  pur- 
poses such  as  heating  billet  furnaces,  etc.,  but  for  power 
purposes  as  well.  For  the  most  part  these  studies  have 
been  directed  toward  its  utilization  as  a  locomotive  fuel, 
but  in  a  few  cases  central  power  stations  have  been 
fitted  to  burn  this  fuel.  One  of  the  largest  and  most 
successful  of  these  is  at  the  railroad  shops  of  the 
Missouri,  Kansas  &  Texas  Railroad  at  Parsons,  Kan. 

Low  grade  bituminous  and  lignite  coals  are  used 
carrying  as  high  as  20  per  cent  ash  and  30  per  cent 
moisture.  For  effective  burning  in  pulverized  form  the 
coal  must  be  finely  ground  and  dried.  The  equipment 
in  general  thus  consists  of  means  for  (1)  drying,  (2) 
pulverizing,  (3)  blowing  the  fuel  in  the  form  of  dust 
into  the  furnace,  and  (4)  special  furnace  design  to  pro- 
tect the  tubes  and  sheets  from  the  high  temperatures 
developed. 
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The  drying  should  leave  the  coal  with  residual 
moisture  not  exceeding  0.5  per  cent. 

To  obtain  the  best  results  in  the  furnace  the  coal 
should  be  ground  to  a  degree  of  fineness  which  will 
insure  the  passage  of  95  per  cent  through  a  100  mesh 
screen  and  85  per  cent  through  a  200  mesh  screen. 

With  coal  thus  prepared  and  with  heating  value 
11,580  B.t.u.,  tests  have  shown  an  equivalent  evapora- 
tion of  8.38  lb.  per  pound  of  coal  fired  and  of  10.9  lb. 
per  pound  of  combustible.  With  Texas  lignite  with  a 
heating  value  of  11,250  the  results  showed  7.26  lb.  per 
pound  of  coal  fired  and  8.81  lb.  per  pound  of  combustible. 
The  cost  of  coal  dust  thus  prepared  was  about  $1,795 
per  ton  and  of  evaporating  1000  lb.  of  water,  on  the 
basis  of  the  first  of  the  tests  above  noted,  was  11.6  cents. 
These  results  are  significant  in  high  degree  and  the  pos- 
sibilities of  such  low  grade  fuel  should  receive  increas- 
ing attention  on  the  part  of  power  plant  engineers. 

Smoke  Abatement 

Smoke  abatement  continues  to  receive  attention,  espe- 
cially in  large  cities.  A  recent  report  of  the  Massachu- 
setts Gas  &  Electric  Light  Commission,  referring  to  a 
certain  part  of  the  city  of  Boston  shows  for  the  year 
1915,  violations  of  the  smoke  laws  for  only  1.5  per  cent 
of  the  observations  on  power  plant  chimneys,  as  com- 
pared with  15.5  per  cent  for  1911.  Electrical  precipita- 
tion of  the  solid  constituents  of  furnace  gases  by  the 
Cottrell  method  is  also  beginning  to  attract  increased 
attention.  This  method  has  been  long  and  favorably 
known  in  connection  with  smelter  fumes,  cement  dust, 
etc.,  and  its  possibilities  with  reference  to  ordinary 
chimney  smoke  have  been  recognized.  Practical  diffi- 
culties lie  in  the  way  of  its  widespread  use,  but  the 
discussion  of  these  difficulties  is  in  progress  and  we 
may  look  for  this  method  to  play  an  increasing  part  in 
the  problem  of  smoke  abatement  in  the  future. 

The  size  of  boiler  units  is  ever  on  the  increase.  Units 
of  10,000  to  15,000  sq.  ft.  heating  surface  are  now  by 
no  means  uncommon.  The  station  of  the  Detroit  Edison 
Company  has  four  boilers  of  23,654  sq.  ft.  each  and  re- 
cently the  Ford  plant  has  installed  four  six  drum  single 
units  of  25,000  sq.  ft.  heating  surface  each.  These  are, 
to  date,  the  largest  boiler  units  installed  in  the  country. 

SUPERDREADNAUGHT  TURBINES 

With  prime  movers  themselves,  the  most  impressive 
features  have  been  those  relating  to  units  of  superdread- 
naught  size. 

Thus  turbines  of  60,000  kw.  capacity  have  reached 
the  status  of  design  and  order.  These  units,  for  which 
bids  have  been  submitted  to  the  Interborough  Rapid 
Transit  Company,  are  to  consist  of  three  elements  of 
20,000  kw.  each,  arranged  side  by  side,  the  center  acting 
as  high  pressure  and  the  two  side  elements  in  parallel 
as  low-pressure  elements.  Again  the  Detroit  Edison 
Company  has  on  order  a  45,000  kw.  unit  comprising  a 
single  turbine  attached  to  a  single  generator  while  units 
of  equal  capacity  are  on  order  for  the  Narragansett 
Electric  Light  Company  of  Providence  and  for  the  Com- 
monwealth Edison  Company  of  Chicago.  In  the  second 
case  the  unit  is  cross  compound  with  two  generators, 
while  in  the  third  case  it  is  compound  with  single  gen- 
erator and  both  elements  on  the  same  shaft. 

The  steam  pressure  for  these  huge  units  are  also 
rising.  Thus  for  the  60,000-kw.  unit  two  conditions 
were  considered,  275  lb.  pressure  and  270  deg.  Fahr. 
superheat  or  600  lb.  pressure  and  enough  superheat  to 
give  the  same  temperature,  while  the  Chicago  45,000-kw. 
unit  is  reported  to  be  designed  for  230  lb.  pressure  and 
200  deg.  Fahr.  superheat.  The  size  of  the  condensers 
for  these  units  has  been  growing  at  equal  pace.  Thus 
the  Chicago  unit  is  to  have  a  surface  condenser  with 


50,000  sq.  ft.  of  surface,  and  the  Narragansett  unit  a 
Le  Blanc  jet  condenser  and  air  pump  capable  of  handling 
18,000,000  lb.  of  water  per  hour. 

The  test  results  of  the  30,000-kw.  units  in  the  Seventy- 
fourth  Street  station  of  the  Interborough  Rapid  Transit 
Company  have  naturally  attracted  the  keenest  attention. 
The  most  economical  load  was  found  to  be  about  26,760 
kw.  and  the  water  rate  at  that  load  1 1.25  lb.  per  kilowatt- 
hour  with  a  thermal  efficiency  of  24.81  per  cent  for  the 
unit.  The  record  for  high  economy  during  the  year  as 
reported  seems  to  go  to  a  20,000-kw.  unit  in  Buffalo 
using  steam  at  275  lb.  pressure  and  275  deg.  Fahr. 
superheat,  which  on  test  gave  a  water  rate  of  10.2  lb. 

An  interesting  long  period  economy  test  reported 
during  the  year  was  carried  out  at  the  Conners  Creek 
Station  of  the  Detroit  Edison  Company.  Six  month? 
records  closing  November,  1915,  showed  an  average  con- 
sumption of  1.45  lb.  coal  per  kilowatt-hour.  The  average 
calorific  value  of  the  coal  was  13,606  B.t.u.  per  pound 
and  the  monthly  load  factor  66  per  cent.  Four  boilers 
were  employed  of  23,654  sq.  ft.  heating  surface  each, 
generating  steam  at  225  lb.  pressure  and  200  deg.  Fahr. 
superheat. 

The  dividing  line  between  the  turbine  and  the  recipro- 
cating engine  is  now  too  clearly  drawn  to  merit  discus- 
sion or  extended  notice.  In  large  units  and  for  large 
plants  the  turbine  stands  unrivaled.  For  small  units 
and  in  small  plants  the  reciprocating  steam  engine  is 
still  holding  its  own.  In  fact  the  chief  rival  of  the  en- 
gine for  small  units  is  not  the  turbine  but  the  internal 
combustion  engine  of  the  Diesel  or  so-called  semi-Diesel 
type.  A  significant  feature  in  connection  with  recipro- 
cating steam  engines  seems  to  be  the  general  growth  in 
appreciation  of  the  uniflow  type,  especially  where  econ- 
omy with  simplicity  is  of  importance. 

Gas  and  Steam  Engine  Units 

An  interesting  combination  of  gas  and  steam  engine 
units  is  now  being  worked  out  at  the  power  plant  of  the 
Ford  Motor  Company.  Horizontal  gas-steam  engines 
rated  at  6000  hp.  generate  direct  current  at  250  volts. 
The  ultimate  capacity  of  the  plant  is  to  be  54,500  hp. 
The  jacket  water  of  the  gas  engines  is  used  as  feed  water 
for  the  boilers.  The  exhaust  gases  superheat  the  steam 
in  the  receiver  between  high  pressure  and  low-pressure 
cylinders  and  then  pass  through  the  jacket  of  the  high- 
pressure  steam  cylinder,  then  through  feed  water  heat- 
ers and  are  then  discharged  through  nozzles  into  the 
boiler  room  stacks  where  they  serve  to  augment  the 
draft.  The  results  of  this  combination  of  steam  and 
internal  combustion  units  will  be  watched  with  the 
keenest  interest  by  power  plant  engineers. 

The  Diesel  and  semi-Diesel  types  of  internal  combus- 
tion prime  movers  continue  to  make  progress  on  the  field 
of  small  and  medium  size  plants.  An  interesting  series 
of  tests  showing  results  of  operation  in  Texas  for  eight 
small  stations  aggregating  5545  hp.  and  ranging  from 
units  of  170  hp.  to  500  hp.  gave  economic  results 
ranging  from  11,492  to  17,154  B.t.u.  per  kilowatt-hour 
or  thermal  efficiencies  of  18  per  cent  to  29.7  per  cent 
on  load  factors  ranging  from  35.6  per  cent  to  64.2  per 
cent.  The  sizes  of  engines  of  this  type  are  also  increas- 
ing. Engines  of  300  to  600  hp.  are  very  common  and  a 
six  cylinder  unit  of  1000  hp.  is  reported. 

Regarding  four  cycle  versus  two  cycle,  the  balance  of 
advantage,  giving  due  weight  to  economy,  seems  to  lie 
with  the  former,  but  the  advantages  in  the  way  of  sim- 
plicity which  the  latter  can  claim  may  be  counted  on  to 
bring  some  solution  to  the  difficulties  which  lie  in  the 
way  of  its  wider  use. 

As  an  illustration  of  the  diversified  uses  to  which  the 
Diesel  engine  is  now  being  put,  the  erecting  floor  of  one 
of  the  leading  builders  recently  showed  units  for  driving 
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a  direct-current  generator,  an  alternating-current  gen 
erator,  :i  ventilating  fan,  an  oil  pipe  line  pump  and  a 
flour  mill  through  a  rope  drive.     The  units  ranged  In 
size  from  300  to   1000  lip. 

Cheap  h^ droi  i  i  i  rwc  i'ou eb  pob 

(in  \iic  \i     [NDUSTRIE8 

The  possibilities  of  cheap  hydroelectric  power  with 
reference  to  the  building  up  of  great  chemical  Industries 
and  with  special  reference  to  the  fixation  of  nitrogen 
have  been  attracting  Increasing  attention  and  Interest. 
The  key  to  the  situation  seems  to  be  cheap  power,  power 
which  can  be  sold  on  a  high  load  factor  at  figures  ap 
proximating  $10  per  horsepower  year,  it  will  be  well 
to  realize  what  this  means  as  applied  to  water  power 

development   in  the  United  States.      In  the  first  place  it 

may  be  observed  that  hydroelectric  power  may  be  and 

not  infrequently  is  sold  at  less  than  cost — that  is,  loss 
than  cost  on  any  proper  basis  of  accounting.  Thus  if  a 
consumer  will  agree  to  take  all  of  his  power  between 
the  hours  Of  midnight  and  6  o'clock  a.  m.,  the  power  pro- 
ducer may  consider  that  the  additional  cost  of  producing 
this  consumer's  power  between  these  hours  is  little  or 
nothing  and  he  may  therefore  make  him  a  price  which 
is  really  below  cost.  In  connection  with  such  cases 
two   things   should  be  remembered: 

1.  Hydroelectric  power  always  means  water,  and  un- 
less there  is  water  in  excess,  the  value  of  the  water  used 
expressed  in  terms  of  the  average  sale  value  of  elec- 
tricity must  be  charged  against  the  power  developed. 

2.  The  additional  cost  in  terms  of  labor  and  super- 
vision for  only  one  consumer  may  presumably  be  neg- 
ligible, but  as  a  mode  of  accounting  the  sale  of  such 
power  at  an  unduly  low  rate  involves  a  fallacy.  This  is 
readily  apparent  if  extended  to  the  entire  output,  for 
example,  between  midnight  and  6  a.  m.  Whatever  is 
turned  out  between  these  hours  should  share  equally 
in  carrying  the  cost  of  production,  and  no  one  kilowatt 
or  collection  of  kilowatts  should  be  selected  out  and  sold 
at  less  than  a  proper  cost  simply  because  it  does  not 
seem  to  entail  additional  expense  as  compared  with  the 
balance  of  the  output. 

Taking  now  a  price  of  $10  per  horsepower  year  we 
have  $13.40  as  the  equivalent  per  kilowatt  year.  Money 
will  cost  a  private  corporation,  at  least  on  the  Pacific 
Coast,  not  far  from  6  per  cent.  In  order  to  pay  bond 
interest  on  the  part  of  an  undertaking  financed  by  bond 
sales  and  dividends  on  the  part  financed  by  stock  sales  a 
return  of  at  least  8  per  cent  on  the  investment  will  be 
required.  Taxes  and  depreciation  will  add  about  4  per 
cent  more,  carrying  the  fixed  charges  to  say  12  per  cent. 
For  a  company  wholesaling  electricity  the  operating  ex- 
penses are  likely  to  be  in  the  neighborhood  of  one  quar- 
ter the  fixed  charges,  or  say  3  per  cent.  The  gross  in- 
come must  be  therefore  not  far  from  15  per  cent  on  the 
investment.  Hence  with  a  gross  income  of  $13.40  per 
kilowatt-year  the  investment  must  not  exceed  $89.33 
or  say  $90  per  kilowatt-year  sold,  up  to  the  point  of  sale 
to  the  consumer. 

Now  in  point  of  fact  there  are  very  few  locations 
where  the  investment  per  kilowatt-year  sold  can  be  re- 
duced to  anything  like  this  figure.  Even  where  pecu- 
liarly favorable  location  might  permit  a  development  for 
some  such  figure  per  kilowatt  capacity,  there  is  often  a 
long  step  between  the  kilowatt  sold  and  the  kilowatt 
capacity. 

One  of  the  most  favorable,  possibly  the  most  favorable 
of  the  locations  in  the  United  States  for  such  power  de- 
velopment on  a  large  scale  and  at  low  investment  costs 
is  at  The  Dalles,  Oregon,  on  the  Columbia  River.  Here, 
for  approximately  such  an  investment,  some  375,000  kw. 
may  be  developed.  However,  a  large  part  of  the  invest- 
ment must  be  put  in,  even  for  the  first  beginnings  of 


power  delivery,  and  the  development  cannot  be  econom 
Icallj  justified  unless  a  full  load  can  be  assured  within 

a  very  short  period  alter  completion  and  initial  opera- 
t  ion    of    the   plant. 

I\\  ESTMENT  COSTS  Too  HIGH 
These   considerations    point    the    way    to   some   of   the 

more  significant  problems  in  connect  ion  wit  h  the  develop- 
ment of  very  cheap  hydroelectric  power.    Broadly  speak 

ing,  the  invest  nient   costs  are  too  high   in   mOSl    develop 

mcnts  to  permit  of  sale  at  the  figure  required  for  the 

fixation  of  nitrogen  and  for  certain  other  chemical  and 
metallurgical  processes  calling  for  electric  power  at  very 
low  rates.  Even  in  those  where  the  development  might 
be  carried  out  within  such  limit,  full  load  will  be  re- 
quired almost  from  the  start  if  the  business  of  power 
production  is  to  rest  on  a  sound  economic  basis.  Time 
will  doubtless  bring  some  adjustment  which  will  permit 
of  the  utilization  of  some  of  these  magnificent  power 
projects,  but  in  the  meantime  we  cannot  forget  that  both 
capital  and  labor  seek  the  highest  market  and  that  no 
scheme  which  attempts  to  provide  power  or  any  other 
product  at  less  than  its  fair  cost  can  hope  to  represent 
a  permanent  factor  in  our  economic  development. 


DR.    LOUIS    BELL 

"Attention  will  be  centered  more  and 
more  upon  working  out  mass  operations,  a 
campaign  of  the  organized  armies  of  indus- 
trial science." 
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Water    Power   Development   and  the 
Future  of  Power  Transmission 

By  Dr.  Louis  Bell 

Consulting  Engineer 

IT  is  easy  to  summarize  the  progress  of  power  trans- 
mission during  the  last  year,  but  difficult  to  reckon 
on  what  the  immediate  future  will  bring.  The  work 
of  advancement  has  been  mostly  in  details,  individually 
without  sensational  features,  but  collectively  of  im- 
portance in  smoothing  out  the  operation  of  power  trans- 
mission plants  and  networks  and  increasing  that  re- 
liability of  operation  which  is  all-important  in  the  suc- 
cessful distribution  of  power.  If  one  follows  the  devel- 
opments as  recorded  in  the  pages  of  this  journal  for  the 
last  year  he  will  find  many  items  of  interest  dealing 
with  just  these  minor  but  none  the  less  important  mat- 
ters. To  characterize  the  situation  briefly,  power  trans- 
mission has  spent  the  last  twelve  months  in  consolidat- 
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1. — Special  structure  recently  constructed  from  transformer 
house  of  Niagara  Falls  Power  Company  and  carrying  six  ."><>,<)(>(> 
circ.   mil  circuits,   replacing  wooden   pole  line. 

2. — First  steel-tower  transmission  line  in  State  of  Connecticut 
and  fourth  that  was  built  in  New  England.  Part  of  main  line  of 
Connecticut  Power  Line  into  Hartford. 

3. — A  frame  line  of  Iowa  Railway  &  Light  Company  west  of 
Cedar  Rapids  which  operates  at  66,000  volts. 

4. — 1916  line  of  Duquesne  Light  Company  carrying  two  three- 
phase,  66,000-volt,  250,000  circ  mil  copper  cables  out  of  Brunots 
Island  steam  station. 


r,.__ -Sin. .11  individual  consumer  substation  on  33,000-volt  wood 
polo  line  of  Dayton   (Ohio)    Power  &   Light  Company. 

6. — A  typical  transmission  line  of  tin*  Pacific  Coast. 

7. — Recently  constructed  22,000-volt  line  of  Cleveland  Electric 
Illuminating  Company,  running  to  Bedford,  Ohio,  showing  69-ft 
si  i  ucl  ure  mi  foreground. 

s  and  9.-  Two  methods  employed  to  attach  cables  al  strain 
of  Windsor  i  W  Va.)  ; i i i <  1  Canton  (Ohio)  lino  of  the  Ameri- 
can Gas  .V-   Electric  Company  from  steam  plant  at  Windsor. 


Transmission  Lines  Typical  of  Present  Day  Construction 
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Ing  the  positions  just  taken  rather  than  in  making  new 
and  sweeping  assaults. 

I.i  GIS1  \  i  ION   FOB   W  \  ii  ic  I'ou  n;   DEVI  LOPMI  N  i 

The  greatest  thing  for  consideration  In  the  near  fu 
ture  is  tin-  further  development  of  water  powers.   Evi 
time  thai  s  proposition  is  made  for  the  utilization  of  hy 
draulic  privileges  in  the  national  domain  an  Immediate 
howl  is  raised  aboul  the  water  power  trust,  monopolies 
designed  to  rob  the  public  of  its  birthright,  and  all  thai 
sort  of  thing. 

In   point    of    tart    there   is   no  such   thing   as   a    water 

power  trust  and,  if  we  gel  sane  regulation,  there  Is  not 

likely  to  he.  It  is  not  surprising  that  investors  who 
have  had  experience  in  power  transmission  should  be 
looking  for  further  opportunities,  hut  the  movement,  is 
as  spontaneous  as  that  which  lias  impelled  investors 
to  buy  copper  or  steel  or  oil  stocks  in  the  belief  that 
experience  has  shown  their  possession  to  he  profitable. 
.Meanwhile  what  happens?  The  hydraulic  rights  are 
tied  up  so  that  the  public  cannot  use  them  and  many 
millions  of  dollars  worth  of  available  power  runs  to 
waste  annually  without  being  put  to  service  in  cheap- 
ening production  and  generally  meeting  public  needs 
for  light  and  power.  It  is  earnestly  to  be  hoped  that 
during  the  next  year  we  will  get  reasonable  legislation 
for  helping  instead  of  hindering  the  growth  of  power 
transmission  systems. 

Union  of  Transmission  Systems 

So  much  for  the  physical  basis  of  the  art,  and  next 
comes  a  question  closely  allied  to  it,  the  union  of  trans- 
mission systems  into  networks  capable  of  covering  the 
country  with  a  reliable  supply  of  transmitted  power. 
Here  again  one  meets  with  prejudice  which  works  to 
public  disadvantage.  It  is  perfectly  true  that  now  and 
then  there  have  been  unwise  mergers  of  isolated  prop- 
erties with  no  excuse  for  being  save  the  desire  to  trade 
in  securities  watered  as  thoroughly  as  seemed  to  be 
safe. 

On  the  other  hand,  the  majority  of  increases  in  com- 
mon ownership  have  been  with  the  direct  intent  of  unit- 
ing systems  to  form  a  coherent  whole,  which  can  be  op- 
erated more  efficiently  and  more  economically  than 
before,  and  therefore  may  serve  both  public  and  owners 
to  better  advantage.  Every  addition  of  a  power  station 
to  a  growing  network  means  greater  security  against 
interruption  of  service  and  more  efficient  utilization  of 
the  conducting  system  installed.  With  copper  around 
40  cents  a  pound  this  is  no  mean  advantage.  Public 
service  corporations  in  these  days  expect  regulation  on 
the  part  of  the  governing  authorities  and  make  little 
objection  to  this  policy  of  safeguarding  the  rights  of  the 
public  provided  it  is  followed  openly  and  fairly  and 
with  due  regard  for  the  chances  taken  by  the  investors 
in  the  business.  Equitable  and  reasonable  regulation 
of  these  properties  is  one  of  the  things  to  be  hoped 
for  in  the  near  future. 

Advance  Toward  Higher  Voltages 

As  regards  the  technical  parts  of  the  art  the  obvious 
line  of  advance  is  toward  the  more  general  use  and 
standardization  of  higher  voltages.  At  the  present  time 
the  systems  of  the  country  represent  the  successive 
periods  of  growth  in  the  development  of  the  art,  in- 
volving many  voltages  that  should  be  characterized  as 
intermediate  between  those  of  the  timid  past  and  those 
of  the  conservative  present  and  future.  With  the  ad- 
vent of  suspension  insulators  the  limitations  of  earlier 
days  have  for  the  most  part  disappeared,  and  the  ques- 
tion now  raised  is  not  what  voltage  is  strictly  conser- 
vative, but  what  is  required  by  the  conditions  of 
economy. 


With    coppei     at     Ms    present    pine    the    tendency 

must  steadily  he  upward,  and  there  is  no  longer  n-. 
for  the  existence  of  the  modest  pressures  in  common 
a  decade  ago.      For  real  transmission   networks  a  pre 

ure  ol  50,000  to  100,000  volts  is  reasonable  and  con 

Stive,  assuming  a  fair  amount  of  power  to  he  tian 

mitted,  as  is  quite  universally  tin'  case,  while  in  a  wide 
pread  supply  still  higher  figures  are  easily  attainable 
when  necessary.      The  inevitable  tendency,  therefore, 

will    lie    toward    high    transmission    voltages    without   a 

passage  through  intermediate  stages  to  those  voltage 

from  which  direct   t  raiisformal  ion   for  consumers'  u   • 

readily  available. 
Simplification  in  Construction  and  Operation 

Again,  there  is  a  great  and  wholesome  tendency 
toward  simplification  in  construction  and  operation. 
The  rapidly  increasing  use  of  outdoor  substations,  for 
example,  means  lessened  cost  of  supply  from  widely 
ramifying  lines.  And  the  operation  of  these  substa- 
tions is  gradually  becoming  more  and  more  thoroughly 
automatic,  so  that  labor  can  be  utilized  chiefly  for  in- 
spection and  controlling  rather  than  for  idly  watching 
the  operation  of  transformers  and  switches.  The 
switching  problem  itself  is  in  the  way  of  develop- 
ment. 

The  earlier  high-tension  switching  appliances  were, 
and  many  still  are,  expensive  to  install,  bulky  and  cost- 
ing not  a  little  in  care.  That  day  is  going  by,  and  there 
is  promise  of  appliances  for  indoor  and  outdoor  use,  op- 
erated either  automatically  or  manually,  to  take  care  of 
modern  voltages  without  demanding  much  in  the  way  of 
inspection  or  attention.  Part  of  the  gain,  too,  is  com- 
ing in  a  greater  simplification  of  the  whole  operative 
system. 

When  a  pair  of  stations  are  linked  together  in 
a  common  system  of  supply  it  is  not  necessary  that 
each  should  be  elaborately  equipped  for  individual  re- 
serves, since  each  plant  serves  as  the  reserve  for  the 
other.  More  and  more  it  is  likely  to  be  the  habit  to  re- 
gard a  generator  and  its  high-tension  transformer  as 
the  operative  unit,  and  to  link  these  units  together  with 
sufficient  electro-dynamic  cushioning  to  secure  their 
safe  operation.  This  is  the  lesson  learned  from  the 
beautiful  flexibility  of  plants  connected  through  long 
lines  which  in  themselves  safeguard  operation. 

Mass  Operation 

The  time  is  coming  rapidly  when  networks  will  be 
regulated  as  such,  as  a  whole,  and  not  merely  in  parts. 
The  use  of  synchronous  apparatus,  loaded  if  convenient, 
or  unloaded  if  necessary,  for  regulating  purposes  has 
long  proved  its  value  and  if  wisely  applied  at  a  few 
points  is  capable  of  giving  wonderful  steadiness  in  the 
performance  of  systems  covering  hundreds  or  even 
thousands  of  square  miles.  The  skillful  systems  of  load 
dispatching  already  applied  in  not  a  few  instances  are 
an  example  of  this  tendency  to  look  at  the  big  things 
instead  of  at  the  little  things.  A  great  deal  has  been 
done  of  late  in  the  perfection  of  details,  of  circuit 
breakers,  and  lightning  arresters,  meters  and  instru- 
ments, but  all  these  things  should  be  regarded  as  means 
to  an  end,  and  that  end  is  the  coherent  and  systematic 
operation  of  great  distribution  systems  capable  of 
bringing  cheap  and  reliable  power  to  every  consumer 
within  reach,  whether  on  the  basis  of  wholesale  or  re- 
tail service. 

In  these  days  the  difficulties  of  simple  straight- 
away transmission  are  almost  negligible,  granted 
sound  construction  methods  and  reasonable  care.  At- 
tention will  therefore  be  centered  more  and  more  upon 
working  out  mass  operations,  a  campaign  of  the  or- 
ganized armies  of  industrial  science. 
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"As  at  present,  all  over  the  world,  con- 
ditions are  undergoing  a  radical  and  com- 
plete change,  so,  in  the  field  of  engineering, 
there  is  taking  place  a  turn  in  the  tide." 


The  Signs  of  the  Times  in  Generating 

Apparatus 

By  B.  A.  Behrend 

Consulting  Engineer 

THE  tremendous  activity  of  the  year  1916  has  not 
been  conducive  to  new  developments.  Such  new 
developments  as  take  place  from  time  to  time  re- 
quire considerable  experimental  work  which  cannot  be 
conducted  with  success  in  times  in  which  the  workshops 
of  the  country  are  filled  and  crowded  to  their  utmost 
capacity. 

As  a  result  of  this  state  of  affairs  the  most 
noteworthy  work  achieved  has  been  along  lines  which 
the  present  writer  predicted  ten  years  ago  in  a  paper 
in  Cassier's  Magazine,  in  the  following  words.  "We 
no  longer  talk  without  substantial  foundation  when  we 
consider  the  building  of  units  of  15,000  hp.,  or  even  of 
25,000  hp.  Such  units  will  be  built  in  the  near  future, 
and  they  will  be  more  substantial  and  economical  than 
the  smaller  units.  With  the  growth  of  the  cities  the 
power  station  of  the  immediate  future  will  contain  as 
many  20,000  kw.  units  as  the  power  station  of  to-day 
contains  units  of  5,000  kw."  It  is  with  a  certain 
measure  of  amusement  and  gratification  that  the  writer 
recalls  the  sarcastic  remarks  made  at  the  time  his 
article  appeared.  There  have  since  been  designed  gen- 
erators and  steam  turbines  even  in  excess  of  the  sizes 
stated  and  these  units  have  been  successful  in  all  re- 
spects. 

Large  Units  Essential 

We  may  then  say,  with  a  considerable  measure  of 
truth,  that  the  past  year  will  be  remembered  as  the 
year  in  which  units  of  large  capacity  were  realized  as 
essential  and  important  equipment  in  the  power  sta- 
tions of  our  large  cities.  The  development  of  these 
units  required  certain  essential  changes  in  the  point 
of  view  of  the  performance  of  such  units.  Whereas  in 
the  past  a  great  deal  of  weight  was  placed  on  such 
characteristics  as  the  regulation,  the  requirements  of 
large  units  are  such  that,  even  if  such  close  regulation 


were  desirable,  units  could  not  well  be  designed  with- 
out disregard  of  this  particular  feature.  And  it  has 
developed  that  such  disregard  has  not  been  at  all  dis- 
advantageous in  the  operation  of  the  power  stations, 
so  that  no  difficulties  have  been  experienced  on  this 
score. 

Difficulties  in  Manufacture 

The  terrific  speeds  at  which  such  units  as  these  ex- 
tremely large  units  are  operated  require  the  use  of 
special  grades  of  alloyed  steels,  which,  in  times  like 
the  present,  are  hard  to  obtain  on  account  of  the  work- 
shops being  filled  with  pressing  commercial  work  in 
which  quality  is  a  matter  of  less  importance.  It  is 
this  which  causes  the  designers  and  the  builders  of 
these  units  a  great  deal  of  uneasiness,  as  it  is  by  no 
means  possible  to  find  substitutes  for  materials  the 
properties  of  which  have  been  utilized  to  the  utmost 
limit. 

Material  Alterations  Not  Feasible 

It  is  also  not  feasible  commercially  to  alter  rad- 
ically and  materially  the  structural  designs  of  ma- 
chinery because  of  temporary  difficulties  experienced  in 
obtaining  materials  or  because  of  temporary  excessive 
prices  which  have  to  be  paid  for  materials  under  the 
present  extraordinary  conditions.  While  the  cost  of 
materials  which  enter  into  the  construction  of  elec- 
trical machinery  has  doubled  in  many  cases,  yet  it 
must  be  remembered  that  the  price  of  labor  has  also 
greatly  increased  and  that,  in  times  of  great  pros- 
perity, the  quality  and  efficiency  of  the  labor  of  the 
individual  workman  are  usually  inferior  to  that  ob- 
tained in  normal  times.  Thus  it  becomes  increasingly 
necessary  to  make  the  designs  and  the  construction  as 
fool-proof  as  possible  so  as  to  be  able  to  utilize  with 
safety  even  inferior  workmanship  to  which  one  has  to 
resort  in  these  extraordinary  times. 

Electric  Ship  Propulsion 

In  connection  with  the  adoption  of  large  generating 
units  it  is  appropriate  to  refer  to  the  decision  reached 
by  the  Navy  Department  of  the  United  States  to  utilize 
electric  propulsion  in  the  super-dreadnaughts  and 
battle-cruisers  which  are  now  being  laid  down.  While 
in  the  super-dreadnaughts  the  speed  is  moderate  and, 
therefore,  the  size  of  the  units,  generators  as  well  as 
induction  motors,  does  not  exceed  conditions  with 
which  the  designer  is  familiar,  the  great  speed  adopted 
for  battle-cruisers  requires  units  of  extraordinary  ca- 
pacity. Here,  then,  as  in  the  field  of  stationary  engi- 
neering, similar  tendencies  are  clearly  marked. 

Conditions   Changing   Radically 

It  is,  however,  in  the  very  nature  of  things  that  evo- 
lution cannot  be  perpetually  in  an  upward  direction. 
There  must  be  a  time  when  its  course  becomes  station- 
ary or  downward.  It  is  not  possible  to  continue  to  in- 
crease the  individual  size  of  a  unit  beyond  a  certain 
limit,  and  a  maximum  limit  must  be  reached  some 
time. 

It  is  the  writer's  opinion  that,  as  at  present,  all 
over  the  world,  conditions  are  undergoing  a  radical  and 
complete  change,  so,  in  the  field  of  engineering,  there 
is  taking  place  a  turn  in  the  tide.  So  far  as  our  own 
short-sighted  vision  can  picture  things,  a  limited  indi- 
vidual size  seems  to  have  been  reached.  It  is  curious 
to  speculate  on  the  things  which  lie  ahead;  in  fact,  it 
is  a  matter  of  the  utmost  importance  to  the  engineer 
to  be  able  to  see  the  future  with  his  mind's  eye  and  to 
predict  the  new  coming  events  in  his  profession.  Just 
so  far  as  he  can  do  this  successfully,  he  is  likel,>  to  be 
a  pioneer  in  his  own  field. 
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0„V~ E}ec}r'lc  trucH  equipped   with  jib  crane  handling   naval   suns 
and  pedestal  parts  in  a  government  gun  shop. 

2.— Electrics  in  parcel-post  delivery  in  New  York  Citv.  Owing 
to  their  superior  reliability  under  all  weather  conditions  these 
IL™/10  wa.-ons  aFe  ejven  the  longer  routes  and  the  heaviest  loads 
bat^^sea^^^rst^n,y-th,Vt'   boUr"  ^  ^    With   Chan* 

H-i^T^r18011"'0  in  n?uniciPa'  service.     This  American-built  elec- 
tric sprinkling  wagon    is   one   of  a   group  purchased   by   an   English 

4.— Electric  trucks  used  for  hauling  garbage  and  for  sfeet- 
clean.ng  duty.  During  the  night  houl-s,  when  nS?  required  for 
this    retuse-disposal    work,     the    electric    tractor    here    shown     can 


apparatus    ""'  easlly  "unhitrhecl"  and  used  to  haul  street-cleaning 

•'—Electric  taxicabs,  by  reason  of  their  easy-riding  and  silent- 
running  qualities,  cleanliness,  and  dependability  of  service  have 
rapidlj  won  popular  favor  wherever  introduced.  Several  Eastern 
2£?£««rr  now.foll°wing  the  lead  of  Detroit  in  providing  fleets  of 
electric  limousines  at  the  call  of  the  public. 

(Jb^t^  in  the  fleid  of  the  every-day  passenger  car.  A 
station  men''"  '"    runabout    designed    for    the    use    of   central- 

dJ'TiPSf  °f  the,late;st  types  of  the  light  electric  passenger  car. 
the  i  2",  ;roV,u1  y^h'.^e  especially  adapted  for  the  service  of 
tn<    professional   or  business  man  and   excellent  for  family   use. 


The  Electric,  the  Universal  Car  for  Government,  Business  and  Family  Use 
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Seeing  Ahead  for  the  Electric  Vehicle 


An  Interview  with  Thomas  A.  Edison 
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|HE  growth  of  the  electric  vehicle  has  been 
hindered  by  lack  of  charging  facilities.  Sell- 
ing electric  current  is  a  mercantile  business 
just  like  any  other  business.  Not  enough  central  sta- 
tions realize  this,  and  very  few  search  out  every  way 
that  current  may  be  marketed.  As  a  result,  undeveloped 
markets  exist  for  the  sale  of  central  station  energy.  It's 
a  funny  business  when  so  few  central  stations  realize 
that  there  is  a  waiting  market  for  the  sale  of  current 
for  charging  electric  cars.  The  public  is  in  the  curious 
position  of  wanting  to  buy  something  for  which  there  is 
no  place  to  go. 

"In  my  opinion  the  central  station  should  go  into 
the  garage  business  and  provide  in  this  way  the  best 
means  of  furnishing  a  place  to  which  the  customer  can 
go  to  buy  what  he  wants,  electric  current,  in  the  form 
of  mileage. 

"If  I  were  in  business  to  sell  current  I  would  find 
every  possible  way  to  sell  current.  If  I  were  a  central 
station  manager  I  would  put  up  a  garage  and  go  into 
the  business  of  selling  electricity  for  driving  cars.  I 
would  put  up  or  rent  a  four  or  five-story  building  and 
install  a  proper  elevator.  I  would  charge  vehicles  at 
night  on  banked  fires,  just  as  they  do  in  Hartford, 
Conn.,  at  the  present  moment.  I  would  have  trucks  on 
the  first  floor  and  an  elevator  big  enough  to  handle 
pleasure  cars  on  the  other  floors.  I  would  not  sell  cur- 
rent for  charging  but  for  mileage,  which  is  what  the 
customer  wants.  I  would  make  a  service  charge  per 
mile  that  would  include  the  cost  of  current.  A  garage 
charge  of  this  sort  could  be  made  to  be  profitable  to 
both  the  central  station  and  the  business  man.    Perhaps 


I  would  rent  out,  under  a  contract  with  a  reliable  firm 
or  person,  the  washing  and  repairing  of  the  vehicles  at 
fixed  and  reasonable  prices,  relieving  me  of  that  detail, 
and  confine  myself  to  the  selling  of  current. 

"I  believe  that  the  central  station  should  go  into  the 
garage  business  because  the  electric  garage  needs  the 
intelligent  supervision  and  reliability  that  the  central 
station  can  give  it.  One  of  the  main  difficulties  in 
garaging  both  gas  and  electric  cars  is  the  lack  of  knowl- 
edge of  the  average  garage  man.  The  storage  battery 
to-day  doesn't  need  experts  to  supervise  it  but  it  does 
need  the  same  intelligent  and  responsible  care  that  any 
mechanical  or  electrical  equipment  needs.  The  average 
garage  standards  of  this  country  for  either  gas  or  elec- 
tric cars  are  far  too  low.  The  central  station,  if  it 
went  after  the  business  on  the  basis  of  building  up  a 
profitable  income,  would  raise  the  standard  of  garage 
service  and  reap  the  reward  for  it.  When  I  say  that  I 
have  known  men  in  an  average  garage  to  pour  sul- 
phuric acid  into  our  alkaline  batteries,  and  to  make  out- 
rageous charges  to  their  customers,  it  is  easy  to  see  that 
we  can  never  expect  the  electric  to  come  into  its  own 
until  we  have  more  intelligence  and  reliability  in  the 
places  where  cars  are  charged. 

"Even  the  big  men  don't  seem  to  realize  the  oppor- 
tunity for  increasing  their  sales  to  the  public  by  estab- 
lishing charging  stations,  and  by  making  a  profit  on 
selling  electric  mileage  to  the  community.  There  is  an 
opportunity  for  big  sales  of  current  on  a  profitable  serv- 
ice basis.  Business  needs  imagination.  The  electrical 
business  is  no  exception.  Sometimes  I  think  the  men 
who  ought  to  see  ten  years  ahead  see  only  next  week." 
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Years  Great  Progress  Shown  by  Statistics 

New  Records  Made  in  Larger  Volume  of  Business  in  Every  Department  of  Electrical  Activity 

Electrical  World  Figures  on  Income  and  Kilowatt-Hour  Output 
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"The  year  L916  has  shovm  that,  amidst 
the  wildest  prosperity,  capital  cannot  be 
lured  into  vow  railroad*  or  water  power 
conservation  under  the  harsh  ban  of  re- 
strictive and  hostile  legislation." 
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Enormous  Totals  of  Gross  Business  in 
Every  Branch  of  the  Industry 

By  T.   C.  Martin 

THAT  our  country  has  had  a  year  of  exceptional 
prosperity  in  1916  is  already  a  commonplace.  The 
figures  are  stupendous,  although  we  do  not  begin 
to  realize  their  ultimate  and  intrinsic  significance.  We 
hate  to  see  the  Great  War  go  on,  and  yet  hesitate  to  en- 
tertain peace  as  a  respectable  person.  We  rejoice  at 
gold  imports  of  $600,000,000,  glory  in  exports  aiming 
close  to  the  $4,000,000,000  mark;  then  wince  and  foam 
at  the  inevitable  higher  cost  of  living,  and  start  official 
investigations  to  prove  that  we  ourselves  are  all  the 
criminals  who  did  it  on  consenting  to  participate  in  the 
profits. 

In  the  extraordinary  transition  period  1914-1916 
there  have  been  vast,  incredible  changes  in  output,  in- 
come, values,  losses,  by  which  probably  relatively  few 
individuals  or  concerns  have  benefited  on  a  spectacular 
scale,  but  that  there  has  been  a  general  diffusion  of 
wealth  and  prosperity  is  incontestable.  From  being  a 
"debtor"  nation  we  have  reached  the  point  where  our 
loans  to  foreign  nations  and  cities  since  the  war  began 
has  reached  $2,000,000,000  and  still  we  are  ready  to 
entertain  reasonable  suggestions  for  the  relief  of  an 
over-swollen  and  bloated  gold  chest,  most  of  whose  con- 
tents might  as  well  be  under  the  bed  or  in  the  buried 
crock  for  all  the  good  they  are  doing  in  the  war-torn 
world.  It  is  well  to  pile  up.  That  is  selfish.  It  is 
sometimes  better  to  let  go,  which  is  both  human  and 
divine. 

The  inter-relation  of  our  energies,  activities  and  in- 
dustries is  in  these  melancholic  days  of  colossal  war- 
strife  closer  than  ever,  but  the  real  conditions  cannot 


possibly  be  envisaged  until  the  war  stops,  and  any  at- 
tempt to  deal  uilli  the  presumable  data  of  L916  is  be- 
.\ith  difficulties  unequaled  by  those  of  the  very  lat- 
pe  of  golf  course.  This  review  deals  chiefly,  it'  not 
wholly,  with  the  development  of  public  utility  enter- 
prises in  America,  and  with  the  manufacturing  pro- 
duction mostly  a  corollary  thereof;  but  we  are  con- 
f routed  with  weird  and  startling  facts  both  among  our 
fellow  member  companies  in  the  kindred  industry  in 
other  parts  of  the  Americas  and  in  Europe,  as  to  the 
imposition  of  the  heavy  hand  of  control  and  restriction 
for  reasons  of  "national  safety"  and  otherwise.  We, 
perhaps,  begin  to  realize  that  in  the  next  kingdoms  to 
come  of  the  earth  there  may  be  worse  terrors  than  pub- 
lic service  commissions  and  that  a  mere  coal  embargo 
and  confiscation  may  be  a  blessing  in  disguise,  as  com- 
pared with  drawbacks  and  disturbances  such  as  confront 
electrical  industries  elsewhere  in  the  world.  In  all 
respects  there  may  already,  though  it  is  doubtful,  have 
ceased  to  be'  any  question  as  to  the  possibility  and  de- 
sirability of  the  coming  of  the  price  of  peace.  The  real 
question  for  us,  here  no  less  than  elsewhere,  is  the  price 
of  peace. 

Electricity  in  Front 

All  of  which  is,  by  way  of  incidental  and  collateral  to 
an  estimation  of  where  we  electricals  stand  in  1916  in 
respect  to  the  activities  of  the  nation  as  a  whole;  and 
of  the  relation  to  other  industries.  That  electricity  is 
far  up,  a  front  liner,  is  not  in  doubt,  which  means  it  is 
also  within  scale.  The  statement  has  been  made  that 
70  per  cent  of  the  people  in  the  United  States  use  elec- 
tricity in  some  service  or  other  in  their  daily  lives,  and 
that  means  75,000,000  at  least,  on  the  latest  figures  of 
population.  This  is  probably  as  high  a  ratio  as  that  of 
the  steam  railroads,  if  not  higher.  There  are  many 
remote  districts  that  the  railroad  will  never  penetrate, 
but  where  the  telephone  line  and  the  power  transmission 
circuit  have  been  familiar  for  years;  and  the  end  of 
such  far-flung  electrical  service  is  not  yet.  Out  of  such 
universality  of  service,  large  totals  must  inevitably 
ensue. 

It  is  to  be  noted  that  the  railroads,  with  230,500 
miles,  carried  from  operation  in  1916  not  less  than 
$15,655  per  mile,  or  gross  receipts  in  excess  of  $3,600,- 
000,000,  with  a  net  of  $1,098,000,000.  This  is  the  high- 
est record,  and  might  serve  to  indicate  that  generally 
the  railroads  are  in  prosperous  circumstances;  but  on 
the  other  hand  there  is  the  significant  little  fact  that 
little  new  railroad  mileage  was  built  in  1916 — only  1098 
miles,  or  the  smallest  except  that  of  1915  since  the 
Civil  War.  There  is  a  suggestive  parallel  here  as  to 
later  lack  of  expansion,  from  causes  not  unlike,  with  the 
present  paralysis  of  American  water-power  develop- 
ment. The  year  1916  has  shown  that  amid  the  wildest 
prosperity,  capital  cannot  be  lured  into  new  railroads 
or  water-power  conservation  under  the  harsh  ban  of  re- 
strictive and  hostile  legislation. 

The  electrical  utilities  and  industries  as  a  group  are 
fast  overtaking  the  railroads  as  a  group  in  total  invest- 
ment and  earnings.  If  the  utilities  or  "service  com- 
panies" be  taken  alone  they  show  for  1916  a  total  in- 
come of  not  less  than  $1,750,000,000;  and  if  we  add 
electrical  manufacturing  and  the  various  other  branches 
of  supply  and  service  outside  of  straight  utilities  we 
reach   a  grand  total  that  must   be  somewhere  around 
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$2,500,000,000.  This  is  certainly  an  impressive  figure, 
especially  when  taken  in  relation  with  the  high  electrical 
rates  of  increase.  The  agricultural  produce  of  the  coun- 
try is  valued  for  1916  at  not  quite  $6,800,000,000,  which 
puts  it  easily  next  to  railroads.  Textiles  in  1914  were 
valued  at  $3,414,615,000  and  iron  and  steel  and  their 
products  at  $3,223,144,000.  It  would  appear,  allowing 
as  must  be  done,  for  abnormal  increases  in  both  in  1915 
and  1916,  that  electricity  must  even  now  stand  not  lower 
than  fifth  among  the  producers  and  contributors  to  our 
national  wealth.  If  export  trade  is  to  be  regarded  as 
a  specific  department,  with  its  $3,547,000,000  in  1915 
and  about  $5,400,000,000  in  1916,  this  would  leave  elec- 
tricity in  sixth  place.  As  to  utilities  considered  alone, 
they  are  in  second  place,  after  railroads.  As  to  manu- 
facturing alone,  it  is  one  of  the  great  group  of  twenty- 
five  leading  industries  of  the  country,  according  to  value 
of  product. 

Telegraph  Expansion 

Narrowing  down  to  closer  details,  we  may  best  take 
the  leading  electrical  departments  in  brief  review,  for 
reaching  our  gross  figures  of  1916.  "E.  and  O.  E." 
Taking  first  the  good  old  field  of  telegraphy,  we  find 
there  conditions  of  prosperity  and  activity,  due  to  the 
enterprise  of  private  capital,  as  thus  acknowledged 
in  a  November  editorial  in  the  Government  organ  of 
the  kindred  service  in  England,  which  says :  "We  can 
look  with  a  little  envy  upon  the  greater  elasticity  with 
which  the  American  administrations  can  adapt  their 
telegraph  methods  to  industrial  needs  by  means  of  par- 
ticularly rapid  services.  We  should  be  more  than  human 
if  we  did  not  view  with  envy  the  position  of  an  ad- 
ministration which  in  ten  years'  time  has  come  not 
very  far  short  of  trebling  the  traffic."  Not  only  is  there 
life  in  the  old  dog  yet,  but  she  has  bred  a  fine  lot  of 
pups.  Western  Union  receipts  in  1910  of  $33,889,202 
ran  up  to  more  than  $51,000,000  in  1915,  a  magnificent 
showing  to  say  the  least,  rivaling  the  younger,  larger 
fields  in  rate  of  increase.  When  one  adds  for  1916  the 
totals  of  the  great  Postal  Telegraph  systems,  the  earn- 
ings of  all  the  cables,  the  wireless  business,  fire  alarm, 
police  alarm,  burglar  alarm  and  other  numerous  ser- 
vices, a  total  of  $150,000,000  does  not  seem  out  of  the 
way. 

Progress  in  Telephony 

Next  in  line  may  be.  taken  telephony.  Here  again  is 
found  no  want  of  increase  and  progressiveness.  Dur- 
ing the  past  ten  years  the  gross  revenue  of  the  Bell 
Telephone  system  has  increased  about  110  per  cent, 
from  $128,500,000  to  $270,000,000.  This  is  a  measure 
of  the  growth  of  telephony  as  a  whole,  but  leaves  in- 
definite a  great  many  items,  more  particularly  the  in- 
come of  the  independent  systems,  sometimes  reported 
individually,  but  nowhere  to  be  found  as  a  whole,  except 
when  the  five-year  canvass  of  the  United  States  Census 
Office  is  made.  The  figure  of  $400,000,000  may  be  set 
down  as  it  was  last  year,  which  does  not  imply  any 
stagnation,  for  the  conditions  are  all  the  other  way,  but 
the  margin  of  uncertainty  is  lessened.  Great  feats, 
especially  in  wireless,  are  on  the  telephonic  roll  of  fame 
for  1916,  but  they  may  perhaps  better  be  read  in  terms 
of  publicity  than  of  income.     It  is  all  to  the  good! 

Electric  Railway 

The  electric  railway  meant  at  one  time  only  the  street 
trolley,  but  now  includes  the  elevated  and  the  subway, 
with  many  suburban  and  interurban  lines,  main  line 
terminals,  and  big  stretches  of  track  away  out  in  the 
distance.  The  best  of  income  for  all  the  trolley  systems 
of  every  kind  is  the  United  States  census  figure  of  1912, 
which  gave  for  that  year  a  total  just  up  to  $586,000,000. 


The  conservative  estimate  of  the  writer  of  the  whole 
electric  traction  field  for  1915  was  only  $700,000,000, 
or  at  the  rate  of  about  5  per  cent  increase  annually.  This 
seems  low,  but  the  data  collected  by  the  American  Elec- 
tric Railway  Association  for  1915-1916  over  about  30 
per  cent  of  the  mileage  showed  an  increase  in  operating 
revenues  of  3.47  per  cent.  Hence  the  $700,000,000  fig- 
ure could  not  have  been  much  out  of  the  way  for  electric 
traction  as  a  whole,  and  meanwhile  the  conditions  have 
been  greatly  improving,  and  the  field  has  shown  most 
marked  signs  of  revival  and  expansions.  Strikes  and 
jitneys  have  been  lived  down,  and  the  growth  of  popula- 
tion goes  on  as  ever,  offsetting  substantially  any  slight 
reduction  in  revenue  per  passenger;  while  in  many 
instances  fares  have  gone  up.  The  income  of  electric 
traction  service  as  a  whole  in  1916  can  be  safelv  put  at 
$750,000,000. 

Central  Station  Growth 

Estimates  of  income  in  the  central  station  field  are 
on  a  very  firm  basis,  due  to  the  excellent  work  of  the 
Electrical  World  in  its  monthly  compilations  drawn 
from  authentic  reports  covering  at  least  60  per  cent 
of  the  industry.  These  statistics  have  now  been  thor- 
oughly tried  out  and  compare  very  favorably  with  those 
in  any  other  national  field  of  activity.  They  check  up 
closely  with  those  obtainable  in  other  ways,  as  for  ex- 
ample, the  percentage  dues  on  income  of  the  member 
companies  of  the  National  Electric  Light  Association, 
and  enjoy  the  element  of  dependability,  having  been 
tested  through  a  two-year  period  of  violent  vicissitudes 
in  central  station  affairs.  The  records  show  beyond  any 
doubt  that  the  total  station  income  for  1916  is  far  in 
excess  of  that  of  any  previous  year,  taken  month  by 
month  and  in  the  aggregate.  From  earnings  alone  a 
total  of  $425,000,000  has  certainly  been  reached ;  it  may 
well  be  $450,000,000.  Besides  which  about  2000  central 
stations  are  in  the  supply  business,  and  many  are  in  the 
steam  heating,  ice-making,  and  other  collateral  lines. 
It  may  not  be  a  poor  guess  to  put  down  $500,000,000  for 
the  central  stations  in  1916. 

Isolated  Plant  Development 

As  collateral  to  this,  it  may  be  noted  that  last  year, 
the  writer  assumed  the  value  of  isolated  plant  service  at 
$125,000,000,  and  thought  the  figure  to  be  high.  Last 
September  the  Electrical  World  came  along  and  put 
the  same  estimate  up  to  $201,600,000,  after  a  very  care- 
ful survey  of  the  field.  Something  is  wrong  somewhere 
when  estimates  are  thus  widely  apart,  but  perhaps  it 
may  all  be  explained  by  the  enormous  overtime  working 
of  such  plants  in  war  years,  and  this  would  fit  in  with 
many  other  data  of  a  munition  era.  If  $150,000,000  is 
set  down  for  1916  it  may  be  taken  as  exuberantly  con- 
servative on  the  part  of  one  who  is  desirous  of  making 
out  the  best  kind  of  brief  for  electricity. 

Manufacturing  Progress 

The  intricacies  of  any  calculation  as  to  the  value  of 
electrical  manufacturing  output  are  beyond  description, 
but  everybody  knows  them,  none  better  than  the  manu- 
facturer in  buying  raw  material  or  in  gaging  the  pros- 
pective market  in  equivocal  days  when  the  howling  times 
of  war  may  at  any  moment  become  the  piping  times  of 
peace. 

The  total  value  of  electrical  manufacturing  out- 
put in  1914  of  1121  establishments  was  $359,412,676, 
and  that  was  by  no  means  all,  for  it  did  not  include  a 
variety  of  things,  such  as  porcelain  electrical  supplies, 
globes,  battery  jars  for  electrical  use,  a  mass  of  poles, 
pins,  crossarms,  telephone  cabinets,  etc.  On  the 
straight,  distinctive  stuff,  the  increase  of  output  from 
1909  to    1914  was    50  per  cent,  or  10  per  cent  a  year, 
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thai  tlif  tU'iirr  given  in  th<  last  January  of 

1,000,000  was  well  within  the  mark.     Bui  whal  are 

now,  when  prices  of  raw  materials  have 

climbed  t"  the  skies,  and  when  their  has  been  shortage 

.ei\  kind  of  appliance  ami  apparatus  In  spite  of  it 

and  because  of  It?  Copper  as  compared  with  two  yi 

n  approximate  increase  of  220  per  cent,  and 
steel  800,  alloys  200  to  sod.  rubber  L10  to  125;  cotton 

180  to  160,  lead  and  spelter  200  and  SO  <m  all  up  and 
down  the  line,  not  forgetting  note  paper,  due  perhaps 
to  the   inordinate   use  of   it    made   in   coniiiiiin  ieat  ions   to 

European  governments.  Bui  summing  it  all  up  and 
allowing  thai  the  gross  figure  of  8450,000,000  for  elec 

dual  manufacturing  was  warranted  for  1916,  it  would 
seem   that    at    least   a   'JO   per  cent    increase   is  justifiable 

for  L916,  or  say  roughly,  8660,000,000.    This  has  noth 
ing   to   do   with    munitions.     The  output    mighl    be  and 

could  have  been  even  greater  bul  for  the  war  and  should 

not   let   up  whenever  in  God's  mercy  it  ends. 

Development  in  Miscellaneous  Fields 

There  is  an  endless  amount  of  electric  service  not  in- 
cluded in  any  of  the  above  categories,  of  which  merely 
electro-therapy  and  electric  vehicle  service  may  be  men- 
tioned as  one  item.  To  sum  it  up  is  impossible,  but  as 
heretofore  a  total  of  $125,000,000  is  attached  to  it.  Quite 
likely  it  may  be  less,  or  easily  it  might  be  more.  Thus 
coming  out  at  the  end  of  the  inquiry  as  to  what  elec- 
tricity in  service  and  supplies  represents  to  the  Ameri- 
can public  in  1916,  we  reach  the  total  as  shown  in  the 
following  table: 


1916. 

TelegTaphy  of  all  kinds $150,000,000 

Telephony     400,000,000 

Central   Stations    (earnings  from   all   sources  i    f>00,000,000 

BlectriC     Railways     750.000.000 

Isolated    Plants     150.000.000 

electrical   Manufacturing    550,000.000 

Miscellaneous     125,000,000 

$2,625,000,000 


This  may  seem  a  formidable  total,  but  is  quite  prob- 
ably under  the  mark.  It  is  only  $235,000,000  above  the 
figure  estimated  for  1915  in  spite  of  service  to  the  pub- 
lic at  a  constantly  lowering  cost. 


INCOME    FROM    ENERGY 

SALE  $417,000,000    IN    1916 

Kilowatt  Hour  Output   Estimated  at  23,300,000,000, 

,111  Iih  k  .1  e  "f  4,400,000,000  Kw.-Hr.  Over  igi6 — 

October  Output  Passes  Two  Billion  Mark 

CENTRAL    station    earnings    and    output    during 
1916,     according     to     returns     made     to     the     Kl.l.c- 
ii;n  \i   World,  reflected  the  big  business  condition 
that  prevailed  during  the  past  twelve  months.   Based  on 

these  returns  with  estimate,  for  the  months  of  Novem- 
ber and  December,  for  which  no  figures  have  yet  been 
received,  the  earnings  from  the  sale  of  energy  in  1916 
were  $417,000,000.     This  is  larger  than  the   L916  earn- 

TABLE1     CENTRAL  81  VI  ion  RET!  RN8  FOB  TWELVE-MONTH  PERIOD 


Im  oiii  from  ink  Bali  oi 

■■SKHflV 

Kw.-Hb,  0i  hi  i 

Percent- 

Repre- 

Per 

Per 

sented 

1016 

1914         Cent 
crease 

1916 

1914 

Cent 

Nov 

Bfi 

21,899,0*8 

19,720,232    11   6 

948,704,941 

21  3 

Dec 

64 

23,418,774 

20,962,261    11  8 

.'..mi  1,004,108  399 

22  6 

1916 

1916 

1916                 1916 

65 

26,286,336 

22.352,721     13  2 

1,200,672,452     984,205,683 

22.0 

Feb 

65 

22,133,486 

19,176,637    15  3 

1,121,4                       537,132 

29.1 

March.. 

65 

22,027,627 

18,722,742    17.8 

1,212,363.2171     969.SSS.339 

25.2 

\pril   .. 

64 

21,206,946 

18,375,014    16  6 

1,137/602,996 

920,464,917 

23,1 

May. . . . 

64 

20,345,529 

17,669,786    16  0 

1,170,143,766 

944,' 

24.0 

June. . . 

64 

20,254,732 

17,551,769    15  4 

1,170,67!!,  212 

724,416 

21.0 

July.... 

64 

19,760,120 

17,301,686   14.2 

1,174,374.14! 

976,704,993 

24.4 

Aug 

64 

20,502,137 

17,861,413    15.0 

1,262,575,492  1,015,805,383 

22.4 

Sept 

64 

21,432,670 

18,600,2291   15.2 

1,268,339,571  1,037,976,528 

21.2 

Oct 

57 

20,510,753 

17,899,429    14.7 

1.190.435,370    985,920,332 

21.8 

ings  by  more  than  15  per  cent,  or  roughly  $55,000,000. 
The  output  for  1916  amounted  to  23,300,000,000  kw.- 
hr.,  an  increase  of  4,400,000,000  kw.-hr.  over  1915,  or 
23  per  cent.  The  earnings  are  from  the  sale  of  elec- 
trical energy  only  and  do  not  include  any  of  the  other 
miscellaneous  central  station  earnings,  such  as  mer- 
chandising sales  or  profits,  interest  on  bonds  held  in 
the  treasury  or  service  connection  charges. 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE  MONTH  PERIOD 


3 

ai 

B 

Central  States 

k 

—  — 

Niw  England  States 

■§•0 

a  - 

Atlantic  States 

—  — 

=    - 

Illinois  Excluded) 

|| 

Pacific  and  Mountain  States 

Month 

c 

"c  ? 

"o  '£ 

1  - 
2« 

=   7 

h  ~ 

"c  v 

£-~ 

<2   C3 

Srt 

=   7 

1915 

1914           l.  | 

a  ^ 

1915 

1914 

Strl 

§  >■ 

1915 

1914 

rj  a 

S  >• 

1915 

1914 

O  g 

— 

—  — 

— 

—  ~ 

— 

£.- 

£ 

a.— 

November . 

2.472.53!! 

2,188.049     13  0 

67 

8,894,805 

".s.589 

9.0 

57 

6,342,582 

5,554,226 

14.2 

88 

4,069,995 

3,703,124 

10  0 

December . 

66 

2,817,557 

1916 

2.448,813      15  0 
1915 

67 

9.33S 
1916 

v 529.866 
1915 

!!  4 

57 

6,983,909 
1916 

6,063,349 
1915 

lb.l 

88 

4,150,045 
1916 

3,773,810 
1915 

10.0 

January     ■ 

2,819,144 

177     15.0 

67 

9,589,347 

8,564,488 

12  0 

57 

7,834, S3 1 

6,717,799 

16.6 

88 

4,182,114 

3,823, 15G 

9.4 

Februarv . . 

66 

2. 599. 7HI 1 

2,185,9(17      ^  8 

67 

8,978,797 

7,854,345 

14  3 

57 

6,660,062 

5,568,337 

19.7 

88 

3,761,364 

3,443,182 

9{3 

w 

March.  .  . 

66 

2,595,777 

2.122.  177      22  II 

67 

8,998,962 

7.6(50.667 

1,    .. 

57 

6,470,612 

5,394,250 

20.1 

88 

3,787,925 

3,386,286 

11.9 

April.     . 

64 

2,221.544 

1,898,74"      17  l) 

67 

8,794.(156 

596,567 

15.8 

56 

6,289,092 

5,292,974 

19.0 

88 

3,825,701 

3,520,381 

8.8 

Mav 

65 

2,103,585 

1,788,219      17.0 

67 

8,226.231 

7.131,063 

15.4 

56 

6,085,407 

5,123,132 

18.7 

88 

3,874,270 

3,469,871 

11.6 

Z 

June 

65 

i.9()ii.2:;:: 

16  0 

67 

8.045.839 

05,114 

16.5 

56 

6,007.742 

5,143,452 

16  9 

88 

4,017,208 

3,539,137 

13.5 

July 

65 

13  ; 

67 

:  s32,928 

521,832 

16.4 

56 

5.926,776 

5,095,855 

16.3 

88 

3,755,712 

3,493,032 

7.6 

August 

65 

2,203,795 

13.7 

8.000,243 

6.87J 

16.4 

56 

6,195,808 

5,266,147 

17.7 

88 

3,883,835 

3,582,756 

8.4 

Sept   ... 

65 

2, 3 15. 5 14 

1,982,050 

16.8 

8,631,725 

7.445.24:i 

16.0 

56 

05   593 

5,537,868 

17.8 

88 

3,979,838 

3,644,058 

9.2 

October.  . . 

64 

..   "   ■   512      15  1 

57 

7.  7*. 435 

6,882.721 

12  8 

52 

6,810,006 

5,790,232 

17.5 

74 

3.185,687 

2,829  848 

12  5 

U 
- 
h 

D 
O 

November 

66 

820     25  8 

67 

584,253 

355,151,259 

18.5 

57 

333,528,905 

269,870,536 

23.7 

88 

301,772,412 

248,913,893 

21.0 

December . 

66 

99,744,195 

80,446,521 

24  1 

67 

447.15s.l65 

373.213,316 

20.0 

57 

363,859,444 

293,266,707 

24.1 

88 

311.034,100 

249,996,678     24.5 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

January . .  . 

66 

97.072,794 

77.029,974 

26.2 

67 

431,201,554 

356,809,437 

20.8 

57 

362,121,067 

284,407,361 

27.5 

88 

301,645,060 

258,982,414 

16.5 

February. . 

66 

34.!: 

67 

411   715,612 

320,924,478 

28.1 

57 

339,326,360 

252,816,291 

34.1 

88 

53,564 

220,662,826 

22.1 

March.  . . 

66 

'.i7.321.9LM 

29.9 

67 

439,660,902 

3411.347,454 

26.0 

57 

360,872,072 

282,179,673 

28.0 

304. 327., 53 

255,450,143 

19.3 

April 

64 

84,769,660 

30.8 

67 

in:;. 223, 021 

326,574,302 

23 . 4 

56 

344  B66.175 

273,367,413 

26.4 

88 

302,386,347 

253,778,348 

19.2 

Mav. 

! 

64,318.892 

67 

529,049 

333,585,886 

22  0 

56 

345,860,257 

275,328,229 

25.6 

88 

328,793,909 

266,599,708 

23.2 

DC 

June 

■ 

87,829,797 

69,506,884 

J,  6 

67 

396,630,887 

327.541,507 

21.2 

56 

15,166 

288,982,024 

21.2 

88 

328,996,553 

277,915,476 

18.6 

'. 

July 

65 

85,317,206 

71,160,365 

19  v 

67 

401,17 

333,771.50!! 

20.3 

56 

350.708,540 

287,407,170 

22.2 

88 

325,647,543 

279,285,871 

17  4 

< 

August .... 

■ 

97,197,131 

33  4 

66 

129,067 

344.730,909 

25., 

56 

374.327,105 

295,866,692 

26  S 

88 

333,468,77, 

279,976,391 

19.1 

M 

Sept 

65 

98, 350. 50s 

73,343,5111 

34  2 

446.531.743 

369,815,165 

20.8 

56 

387,626,725 

307,485,471 

26.2 

88 

335,817.595 

288,332,331 

16  4 

Oct 

64 

105,641,881 

81,832,381 

. 

O, 

407,950,506 

358,105,577 

14.0 

52 

390,293,287 

312,571,363 

25.0 

74 

277,744,432 

226,336,000 

22.7 

January  6,  1917 
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TABLE  III-CENTRAL  STATION  RETURNS  SHOWING  NUMBER  OF  CUSTOMERS,  CONNECTED  LOAD  VND  GENERATING  CAPACITY  FOR  THE  YEARS  1916  AND 

1915 


Territorj 

Total  CUSTOMERS 

Load  in  Kw.               Totai   Generating  Capacity  in  Kw. 

1916 

1915 

1916 

1915                             1916                             1915 

United  States  (37  per  cent) 

New  England  (53  per  cent). 

Atlantic  (43  per  cent) 

Central  ^30  per  cent) 

Pacific  Mountain  (35  per  cent) 

2,060,951 

302,030 
519,046 
606,324 

(133,557 

1,856,716 
260,921 

155,183 
550,770 
589,842 

5.. '12,231 

684,215 

1,628,987 

1,626,598 

1,302,401 

1,623,618                      3,044,610                      2,773,422 
576,373                        406,809                        357,695 
1,384,976                     1.021.5H,                        901,635 
1,510,287                        713,771                        689,623 
1,151,982                        872,384                        824.469 

TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  UNITED  STATES-CITIES  GROUPED  BY  SIZE 


TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  1 . 
Group  2 
Group  3 . 
Group  4 
Group  5 

OUTPUT: 
Group  1 . 

Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


Jan. 

Feb 

10.7 

14.1 

21.3 

20.0 

18.3 

20.7 

13.1 

15.7 

7.2 

18.5 

19  0 

25.4 

28  0 

40.6 

33  2 

39.6 

22.6 

29.7 

8.5 

22.4 

Mch. 

April 

May 

June 

July 

16.0 

13.9 

14.4 

14.9 

13.8 

18.5 

17.0 

17  5 

17.7 

16 .8 

28.1 

24.7 

26.2 

21.8 

19.5 

17.3 

17.4 

15.1 

11.0 

no 

26.5 

16.1 

24.0 

15.3 

12.2 

22.0 

20  0 

21.3 

18.7 

18.1 

28.1 

25.5 

18.0 

17.5 

22.9 

39.0 

37.7 

40.0 

21.8 

27.8 

18.2 

22.7 

23  0 

19.3 

16.1 

29.9 

32.0 

33.2 

19  0 

11.6 

13.9 

15.7 
20.9 
9.5 
14 .9 


21.4 
33.0 
31.1 
23.0 
16.8 


15.0 
20.4 
18.4 
11  3 
13  3 


18  5 
32.9 
19.3 
26  0 
15.3 


13.0 
18.5 
19  7 
14  8 
17.2 


17.5 

30.8 
24.3 
22  0 
19.3 


October  returns  gave  a  total  of  $36,000,000  from  en- 
ergy sales,  an  increase  of  14.7  per  cent.  For  the  first 
time  in  the  history  of  the  lighting  industry  the  output 
passed  the  2,000,000,000  mark.  The  October  output 
was  2,090,000,000  kw.-hr.,  an  increase  over  October, 
1915,  of  21.8  per  cent. 

With  the  exception  of  the  Pacific  and  Mountain 
States  all  sections  of  the  country  showed  smaller  per- 
centage  increases   in   earnings   and  output   in   October 

TABIE  V— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KIT.OWATT- 
HOTTR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


Jan. 

Feb. 

Mch. 

April  1 

16.5 

18.0 

21.5 

16. 0 

15.4 

19.9 

19.0 

21.2 

22.1 

29.7 

38.7 

15  5 

11.3 

15.1 

18.1 

13.2 

20.6 

26.3 

54.5 

27.6 

29.0 

38.5 

30.9 

25.0 

26.0 

36.8 

27.8 

31.4 

39.5 

41.6 

49.0 

38.1 

15.0 

23.0 

17.4 

36.1 

22.6 

25.6 

58.7 

71.8 

17  0 
19  5 

24.0 
13.5 
27.0 


28.2 
33.2 
43.0 
30.0 
54.4 


16  4 
19.8 

18.2 
7.2 
21.7 


30.0 
26.3 
15.0 
21.0 

31.7 


July 

Aug. 

Sept. 

12.6 

9.6 

16.5 

20.6 

15.1 

25.5 

21.2 

15.0 

20.5 

6.2 

11.1 

10.5 

14.9 

17.5 

18.3 

19.2 

31.3 

34  0 

11   1 

32.0 

37.7 

31.4 

45.5 

32.4 

26  6 

39.4 

32.9 

13.5 

21.3 

27.4 

Oct. 


12.2 
21.6 
18.0 
15.4 
18.2 


17  6 
36.5 
42.6 

48.9 
22  0 


last  over  October,  1915,  in  comparison  with  that  regis- 
tered in  the  preceding  month.  This,  however,  in  no 
way  reflects  poorly  on  October,  1916,  because  October, 
1915,  was  a  splendid  month  in  comparison  with  the 
months  that  went  before  it.  In  the  Far  Western  States 
the  same  condition  probably  holds.  The  returns  from 
one  of  the  largest  companies  in  the  section  are  missing, 
but  based  on  returns  from  previous  months  it  is  quite 
probable   that  the  complete   figures   from   this   section 

TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


Jan.  |  Feb. 


INCOME: 
Group  1 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5. 


11  1 
18.2 
11  9 
17.4 
16.0 


OUTPUT: 

Group  1 21   1 

Group  2...  .  26   I 

Croup  3 20.1 

Croup  4 15.6 

Croup  5 1.5 


13.7 
18.4 

11.(1 
l!i  1 
15.8 


30  8 
33 . 4 
22 . 0 
21.8 
24.0 


Mch.  1  April 


16.7 
21.2 
20.5 
17  9 
12  2 


29  2 

25  li 

lfi  0 

20  9 

13  1 


15  I 
si  ", 
15.3 
19  5 

15  6 


26.1 

13  7 
19.0 
8.9 


May 


II   5 

21.7 

17  7 
II  II 
13  (1 


25  5 

II    3 

Is    I) 

12.6 

35  0 


June 


16.4 
21.9 

12.0 
15.4 
15  2 


13  1 
31.8 

13  2 
19  7 
11.1 


July      Aug. 


16.8 

18.5 
14.2 

III  li 
13  0 


27  I 
II  5 
16.3 
13.5 


16  1 

21  6 

15  it 

14  I 

111  I 


28  5 

16.0 
29.5 

2(1   4 


Sept.       Oct. 


16  2  12  ' 

111  II  17  .. 

14.0  11  5 

(is  13  6 

8.9  li  :; 


23  6 

26  7 

24  7 
18  6 

I 


17  (l 
10 

I  3 

18  0 
1   a 


Jan.      Feb.      Mch.     April     May     June     July     Aug.     Sept.     Oct 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


14  3 
25  5 
24  3 

(l  li 
5.7 


24.9 
28.8 
32.5 
53  4 
13.3 


18.3 
20.5 
27  0 
20.2 
11    1 


30.3 
44.0 
44  0 
41.0 
15  9 


19.3 
19.1 
23.0 
22  9 
14.4 


25.2 
32.3 
40.6 
31.9 
19.1 


18.2 
18  0 
26  7 
22 .8 
9.4 


24.7 
23.9 
43  5 
39.2 
10.1 


18.0 
17  4 
27  2 
24.1 
21.3 


25  0 
19.5 
41  0 
38.5 
14  7 


16  4 
17.5 
20.5 

17  5 
12.6 


23  8 
12.3 
31.8 
34  3 
4.0 


15.8 

17  3 

18  6 
17.5 

6.1 


21  0 
25.7 
26  0 
21.1 
8.6 


16  5 
21.8 
18.4 
10  7 
11.8 


24  3 
36  4 
25.7 
23.0 
6.1 


16  6 
21.5 
13  4 
20  0 
11  0 


22.3 
40.0 
20.7 
33  8 
13.7 


17  3 
20.1 
10.9 

19.7 
18.4 


23  3 
31.7 
17.3 

27  0 

28  2 


will  show  smaller  percentages  of  increase  over  October, 
1915. 

Additional  figures  were  reported  by  about  half  of 
the  reporting  companies  of  customers,  connected  load 
and  generating  capacity.  Companies  representing  37 
per  cent  of  the  generating  capacity  of  the  United  States 
reported  2,060,951  customers  at  the  end  of  1916  against 
1,856,716  at  the  end  of  1915,  a  gain  during  the  year  of 
more  than  200,000,  or  11.1  per  cent.  These  figures  in- 
clude but  a  few  of  the  companies  operating  in  the  very 
large  cities  and  for  that  reason  should  not  be  multiplied 
by  three  to  arrive  at  an  estimated  total  for  the  country. 

Figures  representing  connected  load  and  capacity  are 
shown  graphically  in  Fig.  7,  on  page  34,  for  the  entire 
country,  estimated  from  the  partial  returns  received 
by  the  Electrical  World. 

For  connected  load  from  37  per  cent  of  the  country 
the  figures  are  5,242,231  kw.  in  1916  and  4,623,618  kw. 
in  1915,  a  gain  of  13.5  per  cent.  Generator  capacity 
figures  for  37  per  cent  of  the  United  States  are  3,044,- 
610  kw.  in  1916  and  2,773,422  in  1915,  a  gain  of  10  per 
cent.  The  figures  are  grouped  sectionally  in  an  accom- 
panying table. 

Figures  Real  Barometer  of  Industrial  Conditions 

Central  station  figures  are  undoubtedly  a  real  barom- 
eter of  industrial  and  business  conditions.  In  1915, 
while  the  earnings  never  went  below  those  for  the  pre- 
vious year,  the  per  cent  increases  fell  off  during  the 
first  six  months,  after  which  they  responded  to  the 
call  of  Europe  for  munitions,  and  from  then  until  the 

TABLE  VIII— PERCEN TACK  RATE  OF  INCRE  ISE  FN  INCOME    AND  KILOWATT 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN   STATES  -CITIES 
GROUPED  ACCORDING  TO  SIZE 


Jan.      Feb.     Mch.     April     May     June     July     Aug.     Sepi       Ocl 


INCOME 

Group  1  Mti       6.7 

Group  2  t  t 

Group3  19 

Group  l  3.0 
Group  5... 

OUTPUT: 
Group  i 
<  (roup  2 
Group  3 
'  }roup  I 


9  1 

t 


I  }roup  I  1   N 

Group  5  I  o 


13  0 

t 


13  8 
20  1 


S  5 
18  7 
28  1 
17  5 


22  7 

18  6 
30  li 


3  9 
3  5* 
in  0 
H  7 
12  o 


s   II 

3  6* 
80  0 

10  3 

11  7 


2  3 
39  0 

13  8 
19  1 


12  (I 
2  2 
79  o 

21   8 
17  5 


:  5 
1.2 

3  6 

I  •  8 


(i  6' 

1  (i 
I  I  2 


s  II  in  0 

1  0  2  0 

74  5  56  1 

10  0  I  ii 

16  ii  I"  - 


5  5 

il  7 

0  5 

13  ii 


6  5 

7  5 
16  5 


8  :: 

1  'i       1  :: 

28  5     32  I 

11  5       '.»  8 

11   7      111 


7. 1 

7  v 

1  0 


:  nultfl    imitl ifficient  returns 
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beginning  of  the  pasl  year  the  rate  of  growth  Increaaed 
rapidly,  in  1916,  when  the  Industrie  were  even  work 
in).:  .-it  maximum  output,  anj  gain  would  naturally  have 
io  be  ;ii  a  regular  and  practically  constant  rate.  The 
average  rate  ^f  Increase  in  earnings,  it  will  be  noticed, 
1,1  percent,  from  which  tin-  maximum  deviations 
were  small.  The  low  was  i  •"•.*-  per  cent,  the  bigh  it.s 
per  .-cut.    The  average  rate  of  Increase  in  output  wa 


40 

United  States 

£  J0 

r,  ., 

' 

... 

r-i 

... 

-■ 

__, 

.  ' 

a.    o 

I 

\    . 

/ 

: 

> 

J  A 

, 

1 

;   1 

1  0. 

r  M  a 

M  J  o 

A  5  0  N 

WO      1      CENTRA]     BTATION     INCOME     IND    '"   PP1  I     QAIN    tt\ 
MONTHS    IN    I'm;    <i\i     FOB    UNITED    8TATE8 

2:\  per  rent,  from  which  the  maximum  deviations  were 
also  small.  The  low  was  20.4  per  cent  and  the  high  29.1 
per  cent. 

The  year  1916  was  one  of  large  demand  for  power. 
The  volume  of  orders  for  motors  overtaxed  the  manu- 
facturing  facilities  set  apart  for  this  product.     The  in- 
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PIGS.    2    TO    5 — CENTRAL    STATION    INCOME    AND    OUTPUT    GAIN 
BY   MONTHS   IN    PER   CENT   SECTION  ALLY 

crease  in  domestic  lighting  load  was  not  as  great  as 
was  anticipated.  This  was  undoubtedly  due  to  high 
construction  costs,  lessening  the  amount  of  new  build- 
ing, and  to  the  high  price  of  copper,  cutting  down  on 


2,300,000,000^ 
+    Z,  100, 000,000 
%     1,900,000,000 
-^      1,700,000,000 


the  wiring  of  hou  e    alreadj  built.    The  Bale  of  electric 

bou  ehold  appliances,  however,  was  larger  In  L916  than 

before  becau  e,  11   ie  believed,  of  higher  wages  in 

inn;. 

The  year  opened  with  the  center  of  activity  on  war 
orders,  bul  as  the  year  moved  on  It  was  noticed  thai 
practically  all  Industries  were  about  equally  affected. 
Mining  was  never  before  carried  on  <>n  such  a  stu- 
pendous   scale;    clothing    and    machine    factories    were 

working  at  capacity  output,  iron  and  steel  mills  weekly 

rot  further  behind  in  production.  In  pract  ically  every 
branch  of  industry  electrical  energy  was  used,  and  as 
a  result  of  the  tremendous  growth  in  output  and  the 
rapid  approach  Of  the  load  towards  station  capacity  the 
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central  stations  placed  in  1916  orders  for  close  to 
2,000,000  kw.  in  steam  turbines  and  in  the  neighbor- 
hood of  400,000  kw.  in  water  turbines. 

Figs.  1-5  show  graphically  the  percentages  of  in- 
crease in  income  and  output  as  contained  in  Tables  I 
and  II.  Fig.  6  shows  the  monthly  income  and  output 
during  1915  and  1916  of  the  entire  central  station  in- 
dustry of  the  United  States.  Fig.  7  shows  graphically 
the  connected  load  and  station  generating  capacity  of 
the  entire  industry  for  1915  and  1916  based  on  partial 
returns  given  in  Table  III.  The  remaining  tables  show 
the  percentages  of  increase  in  income  and  output  for 
companies  grouped  according  to  the  size  of  the  com- 
munity served.  Group  1  contains  those  companies 
operating  in  cities  having  a  population  of  over  100,000 
inhabitants;  group  2  in  towns  between  50,000  and 
100,000;  group  3,  between  25,000  and  50,000;  group  4, 
between  10,000  and  25,000,  and  group  5,  between  5000 
and  10,000. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Method  of  Indicating  Head  Gate  Position 
by  a  Voltmeter 

BY   WILLIAM    J.    HAZARD 

Professor    Electrical    Engineering,    Colorado    School    of    Mines 

A  description  of  ingenious  signaling  devices  ap- 
peared in  the  Electrical  World  of  Nov.  18,  1916,  on 
page  1007.  One  of  these  shows  the  amount  of  motion 
of  a  headgate,  by  flash  lamp  signals.  The  position  of 
the  gate  is  then  found  from  the  previous  position  and 
the    distance   moved.      In    this    connection   the    accom- 


lline  to  Headga+e 


Motor 


Auto  Transformer 


AN    ARRANGEMENT   TO    SHOW    POSITIONS   OF    HEAD   GATES 

panying  scheme  devised  at  the  Colorado  School  of 
Mines,  whereby  an  alternating-current  voltmeter  is 
used  as  a  position  indicator,  may  be  of  interest.  It 
shows  the  exact  position  or  amount  of  opening  of  a 
gate  at  all  times,  without  any  calculation  or  record  of 
previous  position. 

The  rod  of  wood  A  carries  a  grounded  contact  piece. 
This  rod  moves  with  the  gate  or  at  a  proportional  rate. 
An  autotransformer  C  is  connected  to  the  line  supply- 
ing the  driving  motor  and  as  many  taps  as  needed  are 
brought  out  to  stationary  contacts  as  shown.  One  side 
of  the  voltmeter  is  connected  to  the  line  where  it  passes 
through  the  control  station  and  the  other  side  is 
grounded  to  save  stringing  a  special  signal  wire.  When 
the  rod  A  is  at  the  lowest  point  of  its  travel,  it  grounds 
one  point  of  the  autotransformer  and  applies  a  mini- 
mum pressure  to  the  voltmeter.  As  A  rises,  it  makes 
contact  with  successively  higher  voltage  taps.  The  volt- 
meter scale  has  divisions  added  to  it,  showing  the  po- 
sition of  the  gate  on  each  step. 

As  the  first  15  per  cent  to  25  per  cent  of  the  range  of 
an  alternating-current  voltmeter  is  no  good,  it  is  well 
to  make  the  voltage  for  closed  gate,  high  enough  to  be 
accurately  read.  Where  the  voltmeter  range  covers  the 
line  potential,  it  may  be  connected  as  shown  in  the  dia- 
gram. Where  a  125  or  150-volt  instrument  is  to  be  used 
on  a  220  or  440-volt  line,  it  is  only  necessary  to  wind 
the  autotransformer  for  line  voltage  and  use  as  much  of 
it  as  needed  for  the  voltmeter. 

As  shown  here  the  indications  are  intermittent.  Of 
course  the  contact  on  rod  A  must  not  touch  two  sta- 
tionary contacts  at  once  or  a  section  of  the  transformer 
winding  would  be  short-circuited.  To  produce  a  con- 
tinuous indication,  it  is  only  necessary  to  put  two  con- 
tacts close  together  on  rod  A  and  connect  them  through 
a  resistance.  These  contacts  must  be  proportioned  so 
that  neither  one  will  close  the  circuit  between  the  two 
stationary  contacts,  but  so  that  one  or  both  will  make 


connection  with  a  stationary  contact  at  all  times.  The 
resistance  connecting  the  two  points  on  A  may  be  high 
enough  to  prevent  an  injurious  current  through  any 
section  of  the  transformer  and  still  be  low  enough  to 
make  no  appreciable  difference  in  the  voltmeter  read- 
ing. If  the  middle  point  of  this  resistance  be  grounded 
instead  of  one  end,  it  will  double  the  number  of  steps 
obtained  on  the  voltmeter  by  showing  voltages  half  way 
between  taps. 

A  number  of  modifications  of  this  scheme,  to  adapt  it 
to  local  conditions  will  suggest  themselves  to  one  having 
use  for  such  an  indicator. 


A  Wood  Pole  Line  That  Carries  12,700  Lb. 
per  1000  Ft.  in  Conductors 

The  pole  line  shown  in  the  accompanying  illustration 
was  recently  erected  by  the  Evansville  (Ind.)  Public 
Service  Company  to  replace  an  old  lead  which  had  been 
in  service  for  a  period 
of  about  fifteen  years. 
The  old  lead  of  ordi- 
nary construction,  was 
partially  destroyed  in 
a  storm  so  that  for  the 
new  line  the  company 
decided  on  a  construc- 
tion  of  greater 
strength.  Northern 
white  cedar  poles  were 
selected  and  specified 
45  ft.  tall  with  nothing 
less  than  11-in.  tops. 
Considerable  difficulty 
was  experienced  in  se- 
curing poles  of  this 
size,  however  with  the 
co-operation  of  the 
Naugle  Pole  &  Tie 
Company  in  searching 
its  yards  sixty  45-ft. 
poles  and  twenty-five 
55-ft.  poles  with  8-in. 
tops  were  finally  lo- 
cated. Each  pole  butt 
was  treated  at  the  pole 
yards  by  immersion  in 
hot  carbolineum  for  fif-  EVANSVILLE  (IND  }  p0LE  LINE 
teen   minutes.      In   the  LOaded  to  about  1400  lb. 

central    station's    yard  PER   SPAn 

the  poles  were   shaved 

and  given  two  coats  of  green  paint  above  the  ground 
line.  They  were  then  set  in  the  1-mile  line  with  110- 
ft.  spans  and  carry  the  following  circuits:  Four  4000- 
volt,  three-phase,  four-wire,  No.  0  circuits;  one  4000- 
volt,  three-phase,  four-wire,  No.  6  circuit;  one  1000-volt, 
three-phase,  four-wire,  No.  4  circuit;  eight  street-light- 
ing No.  6  circuits ;  and  four  street-railway,  500,000-circ. 
mil  circuits.  It  is  estimated  that  these  lines  alone, 
without  the  hardware,  insulators  or  cross-arms,  make 
up  a  load  equal  to  about  1400  lb.  per  span. 


86 


E  LEI   TRIC  AL     WORLD 


Vol 


:>.    No.    1 


Smoke  Signal  System  Used  by 

Pittsburgh  Company 

An  interesting  Installation  has  jusl  been  completed 
;it  the  Brunota  Island  power  station  of  the  Duqu< 
Lighl  Companj  of  Pittsburgh,  Pa.,  as  i  further  aid 
in  the  abatement  of  smoke.  Not  only  lias  the  lighl 
company  done  much  In  an  Indirect  waj  to  eliminate  the 
Bmoke  nuisance  by  shutting  down  many  of  the  smoky 
stacks  in  tlic  heart  of  the  city  through  thf  substitution 
of  its  electric  service,  bul  in  a  direct  way  bj  u 
aver]  practical  means  of  reducing  the  amount  of  smoke 

emitted    from    its   own   power   station-.,   even   though   the 
stations  are  located   tar   from   the  husiness  and    residen 
tial  districts. 

In  the  BrunotS  Island  station  the  tops  of  the  stacks 
are  not  all  visible  from  the  boiler  room,  and  it  was  to 
give  each  fireman  a  knowledge  of  the  condition  of  the 
stacks  serving  his  boilers  that  the  following  system  was 
installed.  The  essential  part  is  an  observation  room 
located  out  in  the  yard  in  such  a  position  that  each  of 
the  eighteen  stacks  is  visible.  In  that  office  is  an  elab- 
orate switchboard  with  lights  which  are  controlled  by 
the  stack  observer.  Connecting  the  smoke  observer's 
office  with  the  boiler  room  are  forty  wires  incased  in  a 
lead  covering,  by  means  of  which  red  lights  located  in 
the  firing  aisle  of  each  stack  are  operated.  Gongs  are 
also  used  to  attract  the  attention  of  the  firemen  as  soon 
as  any  smoke  appears.  Located  in  the  observer's  office 
are  also  recording  instruments  which  show  exactly  how 
long  the  stacks  smoke  and  the  time  of  the  smoking. 


Graphical  Analysis  of  Steam  Plant 

Design  and  Operation 

A  graphical  method  of  accurately  estimating  the  cost 
of  producing  power  under  given  conditions,  and  prede- 
termining the  effects  of  changes  in  operating  condi- 
tions or  equipment  on  plant  performance,  was  outlined 
by  R.  J.  S.  Pigott  at  the  recent  meeting  of  the  A.  S. 
M.  E.  It  consists  of  plotting  the  input-output  curves 
for  main  units,  exciters,  boiler-feed  pumps,  forced- 
draft  fans,  stoker  drive  and  boilers  and  then  combining 
them   on   one   chart   plotted   between   B.t.u.   input   and 
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FIG.   1 — ANTICIPATED  LOAD  CURVE  WITH   HEAT  INPUT  BALANCED 

kilowatt  output  to  correspond  with  the  method  of  oper- 
ation. From  this  chart  the  best  method  of  utilizing  the 
exhaust  steam  can  be  ascertained  and  by  reference  to  the 
actual  or  anticipated  load  curve  the  required  heat  input 
can  be  determined.  In  explaining  typical  applications 
of  this  method  extensive  use  was  made  of  Willans 
lines.     For  a   particular  case  curves  were  plotted  for 


different  items,  indicated  by  the  following  numbei 

For  '  I  >  main  unil  ,  curves  were  plotted  between  dif- 
ferent electric  loads,  total  steam  per  hOUr  and  steam 
per  kilowatt  hour;  tor  ( 'J.  )  exciters,  between  the  same 
units  and  in  addition  B.t.U.  per  pound  of  BXhaUSl  and 
total  ll.t.u  in  exhaust;  foi  •"•  I  pumps,  between  boiler 
load  and  pump  steam  consumption  per  hour,  B.t.U.  per 
pound  of  exhaust;  for  ill  fans,  between  air  output  and 
steam  per  hour,  and  also  between  boiler  output    and   Ian 

brake  horsepower  discharge  in  cubi<    feet   per  minute 

and  static  pressure.      By  combining  the  curves    (4)    the 


FIG.    2 — PLANT    INPUT-OUTPUT    CURVES 

relation  between  fan  steam  consumption  and  boiler  out- 
put (5)  was  obtained.  For  (6)  boilers  the  usual  ef- 
ficiency curves  were  plotted. 

No  input-output  curves  are  needed  for  condenser 
auxiliaries,  as  they  usually  operate  at  constant  load. 
By  determining  how  many  boilers  would  be  needed  for 
different  steam  outputs  and  how  many  should  be 
banked,  if  any,  the  B.t.u.  input  for  different  boiler  out- 
puts (7)  were  plotted.  By  similar  analysis  and  making 
use  of  curves  (3)  and  (5)  the  input  (8)  to  boiler-room 
auxiliaries  was  plotted  for  different  boiler  outputs.  On 
the  same  chart  (8)  was  plotted  the  heat  available  from 
auxiliary  exhaust  at  different  boiler  loads.  Since  the 
stokers  were  operated  by  the  fan  drive,  no  curves  had 
to  be  plotted  for  these  auxiliaries. 

Again,  by  arranging  the  prime  mover  input-output 
curves  (1)  end  to  end  on  a  chart  (9)  to  correspond  with 
the  points  at  which  they  are  cut  in,  the  prime-mover 
input-output  relations  for  any  load  was  obtained.  Add- 
ing the  constant  input  for  the  condenser  auxiliaries, 
and  the  boiler-room  auxiliary  inputs  (8)  to  these  curves 
gave  the  total  input  (9)  to  prime  movers  and  auxili- 
aries for  different  loads.  From  this  information  the 
input  to  the  boilers  at  different  electrical  loads  was  cal- 
culated and  plotted  on  the  same  chart  (Fig.  2).  At 
the  bottom  is  plotted  the  heat  required  to  heat  feed 
water  at  different  loads,  and  overlapping  this  is  a 
jagged  curve  representing  the  heat  exhausted  by 
auxiliaries.  If  the  auxiliary  drive  is  so  selected  or 
operated  that  the  exhaust  heat  is  just  sufficient  for 
feed  water  heating  requirements  when  the  receiver 
pressure  and  auxiliary  exhaust  pressure  are  the  same, 
then  there  will  be  an  automatic  heat  balance.  For  in- 
stance, at  light  loads  when  the  auxiliary  exhaust  is  more 
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than  required  for  heating  feed  water,  the  receiver  pres- 
sure is  less  than  exhaust  pressure,  so  the  surplus  steam 
will  be  utilized  by  the  low-pressure  turbine.  On  the 
other  hand,  during  heavy  loads  when  the  auxiliary  ex- 
haust is  insufficient  the  receiver  pressure  is  higher,  so 
steam  is  bled  into  the  feed  water  heater  supply. 

The  effect  of  introducing  or  removing  steam  from 
compound  turbines  can  be  determined  by  plotting  the 
Willans  lines  for  the  high  and  low-pressure  turbines. 
For  instance,  the  available  from  the  exhaust  can  be  de- 
termined from  Fig.  2  and  reduced  to  pounds  of  steam 
per  hour  at  the  particular  receiver  pressure.  From  the 
water  rate  under  the  particular  load  conditions  the  in- 
crease in  capacity  of  the  low-pressure  turbine  can  be 
calculated.  From  the  Willans  lines  for  the  high-pres- 
sure turbine  the  decrease  in  capacity  due  to  increased 
receiver  pressure  can  also  be  calculated.  The  difference 
between  the  gain  and  loss  in  low  and  high  pressure 
capacities  thus  gives  the  net  gain  by  introducing  ex- 
haust steam  without  increasing  the  high-pressure  steam 
admitted  to  turbine. 

Electric  drive  of  auxiliaries  is  thermally  less  economi- 
cal than  steam  drive  with  heat  balance  and  in  addition 
requires  slightly  more  investment  per  kilowatt  of  plant 
rating.  The  advisability  of  using  steam-electric  drive, 
that  is,  motors  receiving  energy  from  turbo  generators 
used  to  operate  them  only,  depends  on  the  load  factor, 
increased  cost  of  labor  and  maintenance.  It  may  be 
pointed  out  that  this  arrangement  is  not  as  reliable  as 
straight  steam  drive  due  to  the  two  additional  links 
inserted. 


Motor  Drive  Arrangements  in  a  Colorado 

Lumber  Mill 

Examples  of  arrangements  which  have  been  made  at 
the  D.  C.  Donovan  Lumber  Company,  Longmont,  Col., 
to  avoid  overhead  shafts  and  obstructing  belts  are  shown 
in  the  accompanying  illustrations.  In  Fig.  1  is  shown 
a  12-in.  jointer  belt  driven  by  a  5-hp.  Westinghouse 
motor  installed  on  the  floor.  Connected  with  the  same 
motor  by  means  of  a  friction  drive  is  a  single-spindle 
shaper.  This  arrangement  permits  independent  or  sim- 
ultaneous operation  of  both  machines.  The  wood  frame 
rip  saw  shown  in  the  background  is  individually  driven 
by  a  7-hp.  Westinghouse  motor. 


FIG.     1 — METHOD    OF    DRIVING    JOINTER    AND    SHAPER 

Space  was  saved  in  providing  for  the  planer  and 
molder  drives  shown  in  Fig.  2,  by  using  one  motor,  in- 
stalling it  in  a  niche  in  the  wall,  connecting  by  belt  with 
the  planer  and  by  an  underfloor  shaft  with  the  molder. 
This  arrangement  permits  independent  or  simultaneous 
operation  of  the  machines.  The  motor  is  a  Wagner  unit 
rated  at  10-hp.,  the  planer,  which  is  on  the  right,  meas- 
ures 24  in.  and  the  molder  on  the  left  is  a  7-in.  machine. 


The  remaining  motors  in  this  mill  consist  of  a  3- 
hp.  Westinghouse  and  a  5-hp.  Wagner  unit.  The  first 
is  belt-connected  to  a  34-in.  band  saw  and  by  means  of 
another  belt  on  the  other  end  of  the  motor  shaft  can 
be  connected  with  a  16-in.  lathe  and  a  double-end  emery 
grinder.  The  5-hp.  motor  drives  the  only  overhead  shaft 


FIG.    2 — MOTOR    DRIVE    ARRANGEMENTS    FOR    PLANER    AND 
MOLDER 

in  the  mill.  From  this  may  be  operated  at  will  a  com- 
bination cut-off  saw,  a  No.  1  tenoner,  a  No.  2  mortiser 
and  borer  and  an  arm  sander. 

Charles  E.  Nowels,  manager  of  the  mill,  is  enthusi- 
astic over  motor  drive  and  states  that  the  last  men- 
tioned shaft  will  be  removed  as  the  plant  expands  and 
individual  drive  used  exclusively.  Aside  from  the  usual 
advantages  attending  individual  drive,  there  is  the  ab- 
sence of  any  obstruction  to  moving  lumber  and  added 
safety  due  to  reduction  in  moving  parts.  This  plant 
operates  twelve  months  a  year,  the  energy  consumption 
never  being  more  than  400  kw.-hr.  per  month  which  at 
the  3-cent  rate  secured  makes  power  cost  only  $12  a 
month.  "If  someone  were  to  present  us  with  an  en- 
gine," says  Mr.  Nowels,  "we  could  not  afford  to  pay  a 
man  to  shovel  the  coal." 


Tests  to  Detect  Grounds  on  Consumer's 
Circuits 

About  the  most  simple  and  effective  means  for  de- 
tecting grounds  on  a  consumer's  circuit  is  to  turn  on 
all  the  lamps,  apparatus  or  whatever  the  consumer  may 
have  connected  to  the  service.  After  this  has 
been  done,  back  out  the  house  wires  of  the  meter 
and  connect  them  together.  Then  connect  one  lead 
of  the  test  lamp  to  one  side  of  the  incoming  line  and 
the  other  lead  to  the  house  wires.  Should  a  ground 
exist,  the  test  lamp  will  glow  proportional  to  the  resist- 
ance of  the  ground.  Should  the  ground  be  so  small  that 
it  cannot  be  detected  by  the  test  lamp,  a  rotating  stand- 
ard can  be  employed,  connecting  the  current  coil  most 
suitable  for  the  test.  By  checking  a  given  number  of 
revolutions  of  the  rotating  standard  by  means  of  a  stop 
watch  the  wattage  consumed  by  the  ground  can  be  de- 
termined. In  the  case  of  direct  current  a  millivolt  meter 
or  a  voltmeter  should  be  employed. 

Another  method  that  is  often  used  is  to  always  make 
it  a  point  to  connect  the  current  coil  of  the  meter  in  the 
outside  wire.  As  the  neutrals  are  nearly  always 
grounded  at  the  transformer,  a  ground  on  an  outside 
wire  on  the  customer's  premises  will  show  in  a  rotation 
of  the  meter  disk  with  all  load  removed.  Most  com- 
panies make  it  a  part  of  the  routine  work  of  each  meter 
inspector  and  tester  to  make  tests  on  every  inspection, 
regardless  of  reasons  given  for  it. 
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Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 
and  for  Extending  Electric  Service 


Auditorium   and    Model   Kitchen   for   Use  of 

Women's    Clubs,    Features    of    New 

Electric  Building  at  Ithaca,  N.  Y. 

One  of  the  features  of  the  new  three-storj  office 
building  recently  put  into  Bervice  by  the  Ithaca  (N.  ST.) 
das  and  Electric  Corporation  is  an  auditorium  on  the 
third  floor  which  Beats  250  people  and  the  free  use  of 
which  has  been  extended  to  the  various  women's  or- 
ganizations of  the  city. 

A  model  kitchen  has  also  been  installed  near  the 
auditorium.  The  company  furnishes  dishes  for  use  at 
social  gatherings,  and  the  whole  equipment  is  tendered 
absolutely  free  to  any  women's  organization  that  may 
care  to  use  it.  Light,  heat  and  the  use  of  a  piano  and 
motion  picture  machine  are  also  furnished  gratis  by  the 
company. 

Further  attention  to  the  interests  of  the  feminine 
public  is  found  on  the  first  floor,  where  a  spacious  and 
well-appointed  rest-room  is  located.  Telephones,  lava- 
tory, writing  table  and  comfortable  chairs  are  parts  of 
the  equipment,  and  the  efforts  of  the  company  to  please 
have  been  enthusiastically  received. 

The  cashier  and  the  information  department  are 
located  on  the  first  floor,  where  also  is  the  display  of 
electric  and  gas  fixtures  and  appliances.  This  floor  is 
of  tile,  with  marble  baseboards.  Showcases  have  been 
built  around  the  various  pillars,  and  the  displayed  ap- 
pliances are  mounted  on  glass  shelves,  making  the 
highly  polished  appliances  appear  to  stand  out  in  space. 
In  order  to  reach  the  cashier's  desk  the  visitor  to  the 
office  must  pass  these  cases,  and  in  addition  to  effecting 
space  economy  the  display  attracts  the  eye  on  account 
of  its  unusual  character. 


Meeting  Gas-Engine  Competition  on  a  Basis 
of  Motor-Operating  Cost 

BY    M.   W.    EHRLICH 

Throughout  certain  sections  of  the  United  States  the 
central-station  power  man  has  to  meet  the  competition 
«if  the  gasoline  engine.  These  engines  are  extensively 
used  in  irrigation  and  mining  work,  the  general  run  of 
installation  ranging  in  size  from  6  hp.  to  30  hp.,  and 
averaging  about  15  hp.     From  the  nature  of  the  work 


TABLE   I 


COST  PER  BORSEPOWER-HOl  R,   l\   CENTS,   FOR 
GASOLINE-ENGINE  PLANTS 


100  Pkb  Cent 

50  1'i.k  Cl 

33 M  1't.ii  Cent 
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Total 
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2.1 
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it  is  clear  that  the  load  factor  runs  high,  operation  in 
some  instances  continuing  twenty-four  hours  a  day. 
However,  the  average-size  gas-engine  plant  is  run  but 
ten  hours  per  diem,  using  for  fuel  a  cheap  distillate 
which  ranges  in  cost  from  12  to  18  cents  per  gallon,  ac- 
cording to  location. 

That  the  owners  of  gasoline  engines  in  these  sections 
are  ready  to  welcome  any  other  form  of  power,  provid- 
ing the  cost  is  no  higher,  may  be  proved  by  a  casual 
observation    of   existing    operating   conditions.      Inter- 


ATTRACTIVE   CORNER    MADE   BY    NEW    ELECTRIC    BUILDING   AT   ITHACA,    N.   Y. 

An  auditorium  and  model  kitchen  on  the  third  floor  of  this  building  are  offered  gratis  to  any  women's  organization  in  Ithaca  desir- 
ing to  hold  meetings  or  social  functions  as  the  electric  company's  guests.  The  illustrations  show  the  attractive  exterior  appearance 
of  the  building  by  day  and  by  night. 


January  6,  1917 


ELECTRICAL     WORLD 


39 


views  will  verify  that  there  is  no  end  of  trouble  in  the 
form  of  breakdowns  and  other  inconveniences  with  the 
gasoline  engine. 

Facts  Needed  to  Convince  Owners 

These  facts  having  been  established  by  a  canvass  of 
numerous  engine  operators,  led  the  commercial  manager 
of  one  Western  central  station  to  believe  that  only  by 
facts  and  figures  could  these  owners  be  convinced  that 
electricity  purchased  from  its  lines  would  be  just  as 
economical  and  in  many  instances  considerably  lower  in 
cost.  In  this  plant  alternating  current  is  generated  by 
large  Diesel  oil  engines. 

The  first  step  in  this  campaign  was  to  gather  data  on 


TABLE  II— COMPARISON  OF  FIRST  COSTS  OF  GASOLINE  ENGINES 
AND  ALTERNATING-CURRENT  MOTORS 


Size,  Horsepower 

Gas-Engine 

Plant 

Electric  Motob 

Cost 

P. P.M. 

5 

$250 

$110 

1800 

10 

460 

185 

1800 

15 

620 

250 

1200 

20 

800 

290 

1200 

30 

1150 

350 

1200 

cost  of  equipment  and  operating  expenses  of  gasoline- 
engine  plants.  These  were  analyzed  and  compiled,  the 
operating  cost  being  computed  for  various  load  factors, 
snowing  the  cost  per  horsepower-hour  for  ten-hour 
operation  varies  from  2.2  cents  to  7.2  cents,  giving 
an  average  of  3.5  cents  per  horsepower-hour  for  a 
16-hp.  plant  at  50  per  cent  load  factor.  The  various 
costs  for  different-sized  installations,  as  computed  for 
various  load  factors  in  gasoline-engine  plants,  are  given 
in  Table  I,  which  lists  the  cost  of  fuel  and  supplies  in 
one  column,  and  the  total  cost,  including  labor  and  fixed 
charges,  in  another. 

With  this  information,  another  tabulation  was  pre- 
pared showing  the  first  cost  of  different-size  alternating- 
current  motors  as  compared  with  gasoline  engines.  The 
results  obtained  in  comparing  the  smaller  units  are 
shown  in  Table  II,  the  motors  costing  considerably  less 
than  the  corresponding  gas  engine  plant.  With  the 
electric  motor,  not  only  is  the  initial  cost  lower,  but  the 
maintenance  and  depreciation  charges  are  also  less  than 
those  for  the  gas  power. 

Motor  Agency  Contract  Prices 

A  motor  agency  was  secured  to  take  advantage  of  any 
contract  prices,  thus  obtaining  a  10  per  cent  reduction. 
This  enabled  the  company  to  sell  motors  at  the  prices 
given  in  Table  II,  which  are  for  three-phase  machines 
suitable  for  110,  220,  240  or  500  volts.  For  larger  mo- 
tors, slow-speed  units  at  2200  volts  were  recommended 
at  the  following  contract  rates:  50  hp.,  900  r.  p.  m., 
$610;  75  hp.,  900  r.  p.  m.,  $760;  100  hp.,  720  r.  p.  m., 
$990;  150  hp.,  720  r.  p.  m.,  $2,275. 

To  these  prices  10  per  cent  was  added  in  fixing  the 
customer's  cost. 

All  these  figures  were  compiled  in  handy  form  to  fit 
the  salesmen's  notebooks,  and  a  copy  was  given  to  each 
man  sent  out  to  solicit  new  business. 

It  was  not  hard,  of  course,  to  convince  those  contem- 
plating new  installations  that  an  electric  motor  would 
be  more  satisfactory  than  a  gasoline  engine,  owing  to 
its  simplicity,  ease  and  economy  in  operation,  and  this 
at  a  lower  first  cost,  and  to  shut  down  existing  plants 
it  proved  only  necessary  to  show  at  what  cost  the  cen- 
tral station  could  supply  the  energy  and  at  what  price 
the  motor  could  be  installed. 


Results  from  Farm-Line  Business 
in  Kansas 

According  to  C.  A.  Leland,  Jr.,  electrical  superintend- 
ent for  the  Atchison  'Kan. J  Railway  &  Light  Company, 
farmers  have  not  been  found  to  be  particularly  good 
customers,  but  under  some  conditions  the  business  is 
not  unprofitable.  The  average  consumption  per  year 
for  five  farmers  on  one  of  the  company's  lines  was  153 
kw.-hr.    At  12.5  cents  this  amounts  to  $19.12  per  year. 

These  five  farmers  have  5  kw.  in  transformer  ca- 
pacity, figuring  one  1-kw.  transformer  per  customer. 
The  iron  loss  from  these  transformer  units  would 
amount  to  175  kw.-hr.  per  year,  making  a  total  of  328 
kw.-hr.  delivered  to  the  transformers.  Adding  10  per 
cent  for  the  remaining  line  loss,  360  kw.-hr.  per  year 
would  be  delivered  to  the  rural  line.  Since  the  cost  of 
energy  at  the  city  limits  is  $0.0276  it  may  be  seen  that 
360  times  $0.0276  equals  $9.94,  the  cost  to  deliver  energy 
to  the  line.  Subtracting  $9.94  from  $19.12  equals  $9.18. 
This  amount  remains  to  take  care  of  collections,  office 
work,  overhead,  etc.  In  this  case  the  farmers  send  or 
bring  in  their  readings  each  month  and  pay  their  bills, 
so  the  company  has  no  cost  for  reading  meters.  They 
also  pay  a  rental  of  50  cents  per  month  to  the  owner 
of  the  line,  which,  in  this  case,  is  another  town  which 
is  buying  energy  at  Atchison.  Although  this  is  not  a 
large  return,  under  the  circumstances  the  farmers  are 
thought  to  be  not  unprofitable  customers.  Farmers  on 
this  line  paid  for  the  transformers,  fuses,  service,  etc. 
A  separate  set  of  lightning  arresters  was  not  considered 
necessary  for  each  transformer. 


A  "Cheerfulness  Creed"  for  Company 

Representatives  Who  Meet  the  Public 

Realizing  the  importance  of  keeping  the  need  for 
courtesy  and  cheerfulness  constantly  before  company 
representatives  who  come  into  contact  with  the  public, 
many  utility  companies  have,  during  the  last  few  years, 
posted  service  and  courtesy  creeds  in  their  offices  where 
both  employees  and  public  could  read  them.  By  print- 
ing these  creeds  on  cards  and  posters  for  office  fram- 


HEERFULNESS 


EARN  to  laugh     A  good  laugh  is  better  than  medicine     Learn  how  to  tell  a  story. 

•*     A  well-told  story  Is  as  welcome  as  a  sunbeam  in  a  sicK-room     Learn  to  Keep  your 

own  troubles  to  yourself     The  world  is  too  busy  to  care  lor  your  Ills  and  sorrows. 

'  EARN  lo  stop  croaking     If  you  cannot  see  any  good  In  the  world.  Keep  the  bad  to 
■"*    yourself.    Learn  lo  hide  your  pains  and  aches  under  pleasant  smiles.    No  one 
cares  to  hear  whether  you  have  the  earache,  headache  or  rheumatism 


D 


ON  T  cry  Tears  do  well  enough  in  novels,  but  are  out  of  place  in  real  life. 
Learn  lo  meet  your  friends  with  a  smile  A  good-humored  man  or  woman  Is 
always  welcome,  but  the  dyspeptic  or  hypochondriac  Is  not  wanted  any- 
where, and  is  a  nuisance  as  well. 


iBOVE   all,  give  pleasure.    Lose  no  chance  of  giving  pleasure     You  will  pass 
*■  through  this  world  but  once     Any  good  Ihlng.  therefore,  lhat  you  can  do.  or  any 

Kindness  lhat  you  can  show  to  any  human  being,  you  had  better  do  It  now.  do 

not  defer  or  neglect  It.  for  you  will  not  pass  this  way  again 


ing  and  display  on  the  company's  premises  the  lesson 
of  courtesy  and  service  first,  last  and  always,  has  been 
driven  one  step  further  home.  Extending  this  idea  one 
of  the  large  Western  railroads  has  issued  a  "cheerful- 
ness" creed,  which  has  been  posted  in  many  of  that 
company's  offices  and  depots  for  the  guidance  of  its  own 
men  in  meeting  the  public.  One  of  the  cards  is  repro- 
duced herewith  with  the  suggestion  that  such  a  creed 
might  well  be  adopted  by  electrical  sales  organizations 
and  sales  people  as  an  excellent  guide  to  business  con- 
duct. 
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COST  OK  ELEC  rRIC  COOKING 

Detailed   Investigation   Made  by  Portland  Company 
Din  itei  esting  Facts 

the  reaull  of  i  year*!  detailed  Investigation  i nt < > 
the  coat  of  cooking  bj  electricity,  the  Pacific  Power  A 
Lighl  Company  of  Portland,  Ore.,  baa  published  Inter 
eating  figures  on  the  subjecl  indicating  thai  the  aver 
family  ran  cook  electrically  for  about  $8  ■  month 
with  energy  selling  at  •■'>.<;  cents  net. 

The  Pacific  Power  A  Lighl  Company  operates  in  a 
number  of  smaller  cities  and  towns  In  eastern  Oregon 
and  Washington,  where  coal  and  wood  arc  not  plentiful. 
For  Beveral  years  it  has  made  Btrong  efforts  to  secure 
more  of  ■  cooking  load,  and  during  the  year  ended 

Sept.    30,    L916,    it    added    sixty -live    ranges    to    its    lines. 

bringing  the  total  number  to  201.  'These  ranges  earned 
the  company  $4,927.81  net  during  the  year,  and  thej 
consumed  1-S,<;ti  kw.-hr.  The  earnings  per  kilowatt- 
hour  were  ." >.si2  cents,  which  were  slightly  in  excess  of 

the  unit  rate  because  of  the  minimum  charge  bills  that 
brought  up  the  average.     The  average  monthly  number 
of  ranges   in  service  was   161,  making  the  yearly  earn 
ings  per  range  $30.60. 

Onk  Quarter  of  Cooking   Bills  for 
Dollar  Minimum 

During  the  year  the  company  issued  1930  bills  for 
range  service,  and  of  these  bills  527  were  minimum 
charge  bills  for  $1  or  less.  This  indicates  that  27.4  per 
cent  of  the  bills  were  for  installations  that  were  not 
used  to  their  best  advantage.  It  is  this  class  of  billing 
that  the  company  is  doing  its  best  to  eliminate,  educat- 
ing the  customers  away  from  considering  their  stoves 
as  accessory  and  stand-by  features  only.  Considerable 
progress  has  been  made  in  this  work,  and  it  is  believed 
that  during  the  coming  year  the  minimum  charge  bills 
will  be  less  than  20  per  cent  of  the  total. 

A  still  more  undesirable  feature  of  the  business  is 
the  fact  that  some  patrons  fail  to  use  their  stoves  at 
all,  and  yet  pay  $1  for  the  stand-by.  During  the 
year  the  company  issued  fifty-four  of  these  mini- 
mum charge  bills  showing  no  energy  used  at  all.  This 
figure  is  included  in  the  527  minimum  charge  bills  men- 
tioned above.  It  is  only  by  concerted  efforts  on  the  part 
of  the  local  managers  and  solicitors  that  the  undesir- 
able minimum  charge  bills  and  stand-by  bills  can  be 
eliminated. 

Average  Monthly  Bill  $2.55 

The  average  monthly  bill  was  $2.55  net.  The  com- 
pany has  deducted  from  the  total  all  the  minimum 
charge  bills  and  their  earnings,  and  finds  that  the  aver- 
age bill  with  minimums  eliminated  is  $3.13  a  month. 
The  company  feels  that  this  is  a  more  honest  expres- 
sion of  the  cost  of  electric  cooking,  because  the  mini- 
mum charge  bills  do  not  indicate  that  the  range  owners 
were  really  using  these  ranges  to  full  capacity.  About 
fifty  of  the  ranges,  or  approximately  25  per  cent,  were 
used  in  connection  with  electric  water  heaters,  operated 
with  the  range  through  a  double-throw  switch.  No 
earnings  from  water  heaters  are  included  in  the  above 
statistics. 


Art  Gallery  Lighted  by  "Daylight"  Lamps 

The   first    installation   of  type  ('   "daylight"   lamps   for 

.nt  ".die  is    lighting    in   New   York   City   has   been   In 
tailed  at  the  Salmagundi  Club,  14  Wesl  Twelfth  Street. 

The    Salmagundi     t'hilt    is    one    of    the    oldest     and     tx 


Starting  Right  with  the  Customer 

When  the  United  Illuminating  Company  of  New 
Haven,  Conn.,  installs  a  meter  it  mails  a  letter  to  the 
new  customer  telling  of  the  various  conveniences  that 
electric  service  can  bring  to  the  home.  The  letter  men- 
tions the  many  uses  of  appliances,  and  a  card  is  inclosed 
which  by  filling  in  and  mailing  the  customer  can  obtain 
a  two  weeks'  free  trial  of  an  electric  iron  or  toaster. 
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EXHIBIT    AT    SALMAGUNDI    CLUB,    NEW    YORK,    ILLUMINATED    BY 
"DAYLIGHT"    LAMPS    IN    REFLECTOR   TROUGHS 

known  clubs  in  America,  and  its  membership  is  com- 
posed chiefly  of  artists.  The  new  lighting  was  installed 
about  a  week  ago  to  light  an  exhibition  of  water  colors 
and  illustrations  by  members.  Forty-eight  blue-bulb 
"daylight"  lamps  of  150-watt  rating  were  placed  in  the 
regular  trough  reflectors  to  take  the  place  of  the  old 
tungsten  lamps. 


A  Co-operative  Demonstration  to  Show  the 
Public  How  Housewiring  Is  Done 

A  plan  for  a  co-operative  "House  Electric"  that  will 
show  the  public  the  methods  employed  by  the  up-to-date 
electrical  contractor  in  wiring  a  house  for  electric  ser- 
vice is  being  worked  out  by  an  official  of  the  commercial 
department  of  a  New  Jersey  power  company. 

According  to  the  plan  now  under  way  the  electrical 
contractors  of  the  community  get  together  and  after 
selecting  an  unoccupied,  unwired  house  make  an  offer 
to  the  owner  to  wire  it  free  in  exchange  for  permission 
to  exhibit  the  work  for  a  period  of  ten  days.  A  fixture 
supply  house  is  designated  to  furnish  equipment  for  the 
job,  the  owner  of  the  house  paying  for  the  fixtures  at 
list  and  the  supply  house  turning  the  net  profit  into  the 
common  fund  to  meet  the  cost  of  the  wiring  and  the 
subsequent  exhibition. 

One  contractor  is  selected  by  the  group  to  supervise 
the  wiring  and  the  cost  is  borne  by  the  others  on  a 
pro-rata  basis  determined  by  the  number  of  men  em- 
ployed. 

All  dirt  accumulated  during  the  installation  is  to  be 
left  as  made,  and  where  floor  boards  have  been  removed 
they  are  to  be  left  up.  Canopies  of  fixtures  are  to  be 
left  down  and  one  or  two  switches  left  out  of  the  boxes 
to  show  the  box  construction. 

The  building  is  to  be  extensively  advertised  and  a 
representative  of  the  central  station  and  contractors 
will  be  in  attendance  daily  from  10  a.  m.  to  10  p.  m. 

A  sign  calling  attention  to  the  building  on  exhibition 
will  be  displayed  in  the  office  of  the  central  station,  and 
a  similar  sign  placed  in  front  of  the  house  which  is 
on  display. 

In  the  case  referred  to,  the  local  real  estate  dealers 
were  found  to  be  very  ready  to  co-operate  in  the  scheme, 
especially  where  the  house  selected  is  on  the  market. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


SENSIBILITY  OF  THE  EYE 

TO  VARYING  DEGREES  OF  LIGHT 

Effects  of  Glare  and  Contrasts  in  Brightness  Levels 
Studied  to  Determine  What  Is  Good  Lighting 

THE  eye  is  the  sole  means  of  distinguishing  good 
lighting  from  poor  lighting.  It  is  therefore  of  the 
utmost  importance  that  the  effects  of  light  on  the 
eye  be  determined  as  accurately  as  possible  so  that  the 
illuminating  engineer  may  design  lighting  systems  that 
are  efficient  and  at  the  same  time  comfortable  to  the 
eye.  Considerable  work  has  been  carried  on  in  this 
direction,  the  past  two  years,  in  the  Research  Labora- 
tory of  the  Eastman  Kodak  Company  by  Dr.  P.  G.  Nut- 
ting. Although  this  laboratory  was  founded  primarily 
for  the  purpose  of  investigating  photographic  prob- 
lems, a  study  of  the  eye  presented  many  interesting  as- 
pects closely  allied  with  the  theory  of  photography,  and 
for  that  reason  work  on  the  subject  was  undertaken. 

As  is  well  known,  the  eye  accommodates  itself  to  cer- 
tain changes  in  lighting  conditions  with  much  facility, 
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FIG.    1 — CURVE    SHOWING    ABILITY   OF    EYE    TO    DETECT    JUST 

NOTICEABLE   DIFFERENCES    IN    BRIGHTNESS   AT    VARIOUS 

LIGHTING  LEVELS 

while  with  others  it  either  works  with  difficulty  or 
even  does  not  function  at  all.  One  of  the  chief  objects 
of  the  research  on  the  eye  has  been  to  determine  to  what 
brightness  levels  and  changes  the  eye  most  readily  and 
with  the  greatest  comfort  and  precision  adapts  itself. 
The  ideal  lighting  is,  of  course,  out-of-doors  daylight 
lighting,  lighting  that  is  well  diffused  with  no  great 
contrasts  anywhere.  With  artificial  illumination  the 
light  usually  comes  from  single  directions,  causing 
shadows  and  contrasts  far  in  excess  of  those  generally 
met  with  in  the  open.  An  increase  in  contrast  decreases 
the  sensibility  of  the  eye,  and  it  is  very  important  to 
know  just  what  degree  of  contrast  is  permissible  in  a 
given  case  so  that  the  eye  will  operate  with  the  least 
amount  of  irritation  and  smallest  decrease  in  efficiency. 

In  studying  the  lighting  conditions  met  with  in  ordi- 
nary life  one  may  put  the  different  kinds  of  lighting 
into  four  general  groups  as  follows:  (1)  Exterior  day- 
light with  a  mean  brightness  level  of  1000  millilam- 
berts;  (2)  interiors  in  daylight,  10  millilamberts;  (3) 
interiors  at  night,  0.1  millilambert,  and  (4)  exteriors 
at  night,  0.001  millilambert.  The  research  on  the  eye 
has  been  directed  chiefly  toward  work  on  sensibility  to 
brightness  glare,  to  contrast  and  to  lowest  perceptible 
brightness   (threshold  sensibility). 

The  sensibility  varies  considerably  in  the  four  groups 


mentioned  above.  For  instance,  the  brightness  differ- 
ence just  noticeable  in  closely  adjacent  fields  for  a 
brightness  level  of  1000  millilamberts  (average  bright- 
ness of  objects  out-of-doors  in  full  sunlight)  is  0.0175, 
while  for  the  10  millilamberts  level  it  is  0.030,  for  the 
0.1  millilambert  level,  0.123,  and  for  the  0.001  millilam- 
bert level,  0.79.     The  instantaneous  threshold  in  each 
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FIG.  2 — TIME  REQUIRED  TO  ADAPT  THE  EYE  WITH  WHITE  LIGHT 

TO    LOWEST    LIGHTING    LEVELS    PERCEPTIBLE    WITH 

DIFFERENT    SENSITIZING    FIELDS 

case  is  0.35  millilambert,  0.017  millilambert,  0.0014 
millilambert  and  0.00011  millilambert.  These  figures 
show  that  as  the  brightness  level  is  decreased  from 
that  of  out-of-doors  daylight  lighting  the  sensibility 
of  the  eye  decreases.  Taking  the  sensibility  of  the  eye 
as  unity  at  exterior  daylight  brightness  the  relative 
sensibility  to  glare  is  200  for  interiors  in  daylight, 
18,000  for  interiors  at  night  and  160,000  for  exteriors 
at  night.     Similarly  the  relative  contrast  and  threshold 
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FIG.    3 — DARK    ADAPTATION    CURVES   FOR   COLORED    LIGHT 

sensibilities  are  1,  60,  1400  and  22,000  respectively  and 
1,  20,  350  and  3100  respectively. 

A  good  part  of  the  work  on  the  eye  was  done  with  a 
visual  "sensitometer,"  which  consists  of  a  large  white 
cardboard  with  a  small  square  opal-glass  window  in  the 
middle  which  is  illuminated  from  the  rear  by  a  Nernst 
lamp  operating  on  a  direct-current  circuit  of  160  volts. 
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A  double  lens  la  utilized  to  throw  the  image  of  t h«-  lamp 
on  ■  slit  Ann-  passing  through  the  slit  the  beam 
spreads  and  Illuminates  the  small  window.  The  Inten 
sity  of  the  lighl  is  controlled  bj  ;i  black  w« tdge  which 
slides  111  metal  ways  pasi  the  -hi.  ihr  wedge  consists 
of  a  rectangular  sheet  of  glass  coated  with  ;i  mixture 
of  black  dye  and  gelatine  of  varying  thickness.    At  one 
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i  ii.       1      RJ  i  \Tio\     OF     LOWEST    LIGHTING    LEVELS     INSTAN- 

i  \M.u  SL\    VISIBLE  TO  BRIGHTNESS   LEVELS  TO   WHICH 

THE   EYE    WAS    PREVIOUSLY    ADAPTED 

end  the  coating  is  about  a  millimeter  thick  and  is 
opaque,  the  opacity  and  thickness  decreasing  uniformly 
until  at  the  other  end  clear  glass  is  obtained.  The  coat- 
ing is  so  arranged  that  the  percentage  of  light  trans- 
mitted by  the  wedge  per  unit  of  length  can  readily  be 
obtained. 

The  observer  faces  the  white  cardboard  at  a  distance 
of  about  15  in.  Back  of  the  observer  is  placed  a  lamp 
of  known  rating,  which  is  connected  to  a  direct-current 
115-volt  circuit,  for  illuminating  the  large  white  field. 
The  intensity  of  this  lamp  can  be  decreased  to  any 
value  desired  by  means  of  light  filters,  which  consist 
of  sheets  of  gelatine  dyed  to  the  opacity  required  for 
transmitting  the  amount  of  light  needed. 

The  brightness  of  the  test  field,  which  is  that  part  of 
the  illuminated  opal  glass  showing  through  the  square 
hole  in  the  cardboard  and  of  the  surrounding  field 
which  is  illuminated  by  the  lamp  behind  the  observer, 
can  be  measured  at  any  time  by  a  brightness  photome- 
ter. This  device  is  a  small  boxlike  affair  equipped  with 
a  battery-operated  lamp.  Through  a  small  peephole 
one  may  view  two  very  small  rectangular  windows  placed 
side  by  side,  the  one  being  illuminated  from  the  out- 
side and  the  other  by  the  miniature  lamp.  The  amount 
of  light  coming  from  the  miniature  lamp  can  be  de- 
creased by  a  shutter  connected  to  a  movable  hand  on 
the  outside  of  the  box  which  travels  over  a  scale  cali- 
brated in  foot-candles.  The  readings  can  be  changed 
to  lamberts  and  millilamberts  by  multiplying  them  by 
a  constant.  The  shutter  is  shifted  until  the  illumina- 
tion of  both  windows  is  the  same.    At  this  point  a  read- 


CCM 

>£  s£ 

1 

LOO    ri£LO,     /"ft 


FIG.     5 — BRIGHTNESS    THAT    JUST    BECAME    PAINFUL     (GLARY) 

WITH    EYE    PREVIOUSLY    SENSITIZED    TO    DIFFERENT 

LIGHTING    FIELDS 

ing  is  taken  which  indicates  the  brightness  of  the  out- 
side field. 

In  the  original  photometer  used  the  small  test  win- 
dows were  arranged  concentric  to  each  other.  With  this 
arrangement,  however,  the  fovea  or  center  of  vision 
favored  the  inner  window,  so  to  speak,  and  there  was  a 
tendency  not  to  match  accurately  the  brightnesses  of 


the  i\\"  windows.  With  tin'  rectangular  windows  as 
adopted  m  the  Kodak  Research  Laboratorj  the  dividing 

line    Insects   the  center   of    the   two   adjacent    held      taken 

as  a  single  held,  ami  although  the  brightness  near  the 

middle  of  this  center  line  may  appear  different  from 
that  at  the  outer  edge  .  what  brightness  is  apparent  in 
one  pari  of  one  window,  when  the  two  are  correctly 
matched,  is  also  apparent  in  the  same  part  of  the  other 
window. 

Readings  were  taken  with  a  number  of  ob  >'>\fv*. 
Before  starting  any  experiment,  however,  each  observer 

was  kepi   in  a  dark  room  from  fifteen  to  twenty  min 

so  that  the  eye  would  be  affected  as  little  as  possible  by 

previous  conditions.  Even  then  much  depended  on  what 
the  observer  had  been  doing  hours  before.  From  data 
taken  and  curves  plotted  therefrom,  in  the  afternoon  it 
could  be  determined  whether  the  subject  had  worked  in 
a  dark  room  during  the  forenoon.  It  was  also  found 
that  a  person  who  does  considerable  work  in  a  dark 
room  "gets  his  eyes"  much  more  rapidly  than  one  who 
does  not,  but  according  to  data  obtained  the  final  maxi- 
mum sensibility  is  no  higher. 

The  sensibility  of  the  eye  to  minimum  contrast 
(brightness  difference  just  noticeable  in  closely  adja- 
cent fields)  was  determined  by  first  making  the  test 
field  and  surrounding  field  of  the  sensitometer  of  the 
same  brightness  and  then  moving  the  wedge  until  a 
difference  in  brightness  between  the  large  and  small 
field  is  just  perceptible.     A  curve  was  plotted   (Fig.  1) 
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FIG.    <> — VARIATION    OF    SIZE    OF    PUPIL   TO    VARYING 
LIGHTING    LEVELS 

with  the  logarithms  of  brightness  as  abscissae  and  the 
field  brightnesses  divided  by  the  just  noticeable  differ- 
ences (discrimination  factors)  as  ordinates.  The  ab- 
scissa? are  given  in  logarithms  because  of  the  great 
range  of  brightness  values.  Since  good  seeing  is  said 
to  be  determined  chiefly  by  the  ability  to  distinguish 
details  differing  but  slightly  in  brightness,  the  curve  is 
especially  useful  because  it  shows  just  at  what  bright- 
ness levels  the  eye  can  detect  the  smallest  differences; 
in  other  words,  the  greatest  amount  of  detail  in  high 
light,  half-tone  and  shadows. 

The  difference  sensibility  curves  vary  according  to 
the  amount  of  time  to  which  the  eye  has  been  adapted 
to  the  large  field.  This  is  in  accord  with  one's  experi- 
ence when  he  passes  suddenly  from  a  light  room  to  a 
dark  room  or  vice  versa — the  eye  requires  time  to 
adapt  its  sensitivity  to  the  new  brightness  level.  Sim- 
ilarily,  if  a  searchlamp  is  suddenly  flashed  in  one's  eyes 
at  night  time  when  the  eyes  are  adapted  to  a  very  low 
level,  the  light  appears  very  blinding,  whereas  if  the 
lamp's  beam  is  turned  toward  the  eyes  in  bright  sun- 
light, when  the  eye  is  adapted  to  a  much  higher  level, 
it  is  scarcely  noticeable. 

Fig.  2  gives  one  an  idea  of  what  eye  adaptability  is 
for  white  light  with  initial  brightness  of  0.1  millilam- 
bert,  1  millilambert,  10  millilamberts  and  100  millilam- 
berts. Fig.  3  shows  dark  adaptation  curves  for  differ- 
ent colors  with  a  sensitizing  field  for  each  set  of  read- 
ings of  0.1  millilambert. 

The  discrimination  and  dark-adaptation  curves  also 
give  one  an  idea  of  how  the  eye  is  acting  when  pass- 
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ing  rapidly  along  an  unevenly  illuminated  street.  The 
eye  adapts  itself  more  quickly  in  Drighter  places,  it 
has  been  found,  than  it  does  in  dark  localities;  with 
even  illumination  its  sensitivity  is  much  greater. 
Again,  in  viewing  any  field  exhibiting  heavy  contrasts, 
such  as  a  machine  shop,  for  instance,  where  one's  at- 
tention wanders  continually  from  dark  patches  to  glary 


u 

ANl 

PHOl 

WION 

iuR: 

u    ir 
U 

if 

r. 

« 

\ 

fhVID 

f.R.lRf 
MCD3 

1,-JllR 

■Kf 

\ 

SJ 

\ 

1 

\ 

< 

11 

1 
/ 

BRiOH 
rxrai 

WJJ 

Re  Rf 

Amt) 

i 

- 

FIG.    7 — CURVES    SHOWING    RELATIVE    SENSIBILITY    OF    THE    EYE 
AND    PHOTOGRAPHIC    PLATE    TO    VARYING    LIGHT 

surfaces,  the  sensibility  of  the  eye  is  lowered,  and 
consequently  it  is  necessary  to  increase  the  intensity 
of  the  illumination. 

In  Fig.  4  is  shown  a  curve  plotted  from  data  obtained 
by  the  threshold  method  with  white  light.  Readings 
were  taken  by  adapting  the  eye  to  a  certain  level  with 
the  large  field  and  then  suddenly  substituting  a  bright- 
ness in  the  small  field  that  previously  had  been  found 
to  be  just  perceptible.  This  instantaneous  threshold, 
as  it  is  called,  indicates  the  state  of  the  retina  at  any 
point.  The  curve  is  a  straight  line  excepting  at  the 
•extremities.  The  bending  off  near  the  threshold  is  due 
to  the  difference  in  the  size  of  the  two  fields.  At  high 
intensities  the  falling  off  in  the  linear  relation  indicates 
a  decrease  in  retinal  sensibility.  In  the  region  of  or- 
dinary brightness  there  is  a  slight  dip,  showing  that 
here  the  eye  is  more  sensitive. 

In  getting  data  on  glare  sensibility  the  eye  wa» 
adapted  to  a  certain  brightness  level  and  then  sud- 
denly exposed  to  a  light  that  appeared  just  uncom- 
fortably bright.  A  straight-line  curve  was  plotted 
from  the  glare-sensation  readings  as  shown  in  Fig.  5. 
This  curve  can  only  be  continued  to  a  point  where  the 
sensitizing  field  itself  appears  glaring  where  adapta- 
tion ceases.  This  point  was  found  to  be  at  about  52 
lamberts,  which  is  five  times  as  bright  as  white  paper 
in  direct  sunlight.  The  readings  were  repeated  with  a 
number  of  observers  and  remarkably  uniform  results 
were  obtained.  They  tell  just  what  overload  the  retina 
can  withstand.  The  data  on  glare  also  show  very  clearly 
why  the  light  from  a  searchlamp  or  a  headlamp  of  an 
automobile  or  locomotive  is  so  blinding  at  night  time 
and  scarcely  noticeable  in  the  day. 

In  Fig.  6  are  illustrated  two  curves  which  show  how 
the  diameter  and  area  of  the  pupil  of  a  normal  eye 
decreases  as  the  intensity  of  light  increases,  the  pupil 
contracting  automatically  to  protect  the  retina  from 
the  increased  amount  of  light.  The  diameter  varies 
from  about  2  mm.  to  8  mm.  On  being  suddenly  exposed 
to  a  bright  light,  a  second  is  required  for  the  pupil  to 
contract  to  a  size  which  is  normal  for  the  new  bright- 
ness level;  when  a  sudden  lowering  is  made  in  the 
brightness  the  pupil  expands  to  a  diameter  of  5  mm.  in 
two  seconds,  and  then  continues  to  expand  slowly  to 
the  limit. 

Fig.  7  illustrates  the  eye  discrimination  curve  shown 
in  Fig.  1,  and  for  comparison  purposes  a  curve  which 
shows  the  effect  of  short  exposures  of  varying  inten- 
sities on  a  photographic  plate.  As  can  be  seen,  the  eye 
is  far  more  sensitive  with  low  intensities  of  light  than 
the  photographic  plate. 

The  data  obtained  by  the  experiments  on  the  eye  as 


outlined  are  of  immense  value  to  the  illuminating  en- 
gineer. They  show  that  contrasty  fields  are  to  be 
avoided  wherever  possible;  if  heavy  contrasts  are  un- 
avoidable the  fields  have  to  be  illuminated  to  much 
higher  brightness  levels  than  would  be  necessary  where 
moderate  contrasts  prevail.  A  study  of  the  curves  will 
also  readily  show  why  indirect  or  semi-direct  illumina- 
tion with  the  consequent  elimination  of  the  glare  of 
light  sources  is  preferable  to  direct  lighting,  and  why 
white  ceilings,  light-colored  walls  and  absence  of  dark 
furniture  and  glossy  surfaces  are  necessary  to  reduce 
the  amount   of  excessive  contrast. 

The  experiments  on  the  sensibility  of  the  eye  are 
being  continued,  new  observers  being  used  in  many 
cases  to  carry  on  experiments  performed  before  so  as 
to  check  the  results  obtained  so  far. 

Generators,  Motors  and  Transformers 

Effect  of  Barometric  Pressure  on  Temperature  Rise 
of  Self-Cooled  Transformers. — V.  M.  Montsinger. — A 
standard  rating  applies  only  when  an  electrical  machine 
is  installed  in  a  temperature  location  and  at  a  mod- 
erate altitude.  For  service  in  a  tropical  climate  or  at 
a  great  altitude,  an  electrical  machine  must  be  re-rated, 
as  otherwise  the  temperatures  attained  may  exceed 
approved  values.  The  author  deals  with  the  influence 
of  altitude  and  discusses  the  effect  of  altitude  upon  the 
temperature  rise  of  oil-immersed  transformers  without 
water  cooling.  Tests  are  described  which  were  made 
successively  at  Pittsfield,  Mass.,  whose  altitude  is  305 
meters;  at  Boulder,  Col.,  where  the  altitude  is  1830 
meters,  and  at  Leadville,  Col.,  where  the  altitude  is 
3360  meters.  For  some  kinds  of  transformer  tanks  the 
temperature  rise  at  this  greatest  altitude  exceeded  that 
at  Pittsfield  by  some  12  per  cent.  It  is  quite  evident 
that  a  variation  of  so  considerable  magnitude  cannot 
be  ignored.  Formulae  are  developed  by  the  author 
which  will  enable  the  effect  of  altitude  to  be  accurately 
taken  into  account,  and  he  recommends  their  inclusion 
in  the  A.  I.  E.  E.  standardization  rules.  The  present 
recommendations  concerning  altitude  in  the  American 
and  British  rules  are  shown  by  the  author  to  be  inap- 
plicable for  transformers  immersed  in  oil  in  tanks  of 
the  types  which  were  employed  in  the  tests  at  Pitts- 
field, Boulder  and  Leadville.  The  chief  results  of  the 
investigation  are  summed  up  as  follows:  Within  a  lim- 
ited range  of  temperature,  namely,  from  about  40  deg. 
to  80  deg.   C,  loss  by  radiation  varies  approximately 
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as  the  1.12  power  of  the  temperature  rise.  Loss  by 
convection  varies  as  the  1.25  power  of  the  temperature 
rise.  For  self-cooled  transformers  having  tanks  with 
irregular  contours,  the  total  loss  dissipated  usually 
varies  as  the  1.25  power  of  the  top  oil  rise.  For  trans- 
formers having  smooth  surfaces  the  loss  varies  close 
to  the  1.15  power  of  the  top  oil  rise.     Radiation  is  not 
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affected    bj    barometric    pre  mre.      Convection    vai 
approximately  as  the  0.6  power  of  barometric  i 

Or   stated    m    another    \\a\.    I'm    a   constant    loss,   the   tern 

perature  rise  varies  inversely  as  the  n.i  power  «>!'  the 
barometric  pressure.  For  a  constant  loss  supplied  to 
tanks  having  differenl   shaped  surfaces,  the  effect   ol 

altitude  on    the   t  einperat  me   rise  of  top  ml    is  expressed 

i>.\  the  formula: 

i   16  I 
i       1.3/2 

in  which  increase  in  temperature  rise  of  top  oil 

in  percentage  of  rise  at  lower  altitude;  A       difference 

in  altitude  in  thousands  of  feet;  R  ratio  of  envelope 
area  of  tank  surface  to  developed  area  of  tank  surface. 
For  transformers  having  10  per  cent  core  loss  and  60 
per  rent  copper  loss  (which  is  increased  with  an  in- 
crease in  temperature  due  to  higher  altitude)  the  effect 
is  to  increase  the  constant  1.46  in  the  above  formula  to 
1.6,  so  that  we  have: 

1.6  A 
l.-f  1.8/2 

Curves  calculated  from  this  equation  for  different 
values  of  R  are  shown  in  Fig.  8,  together  with  a  curve 
representing  the  A.  I.  E.  E.  (par.  308)  rule.— Gen. 
Else.  Rev.,  January,  1917. 

Installations,  Systems  and  Appliances 

Grading  of  Starting  Resistances  for  Series  Motors 
and  for  Series-Parallel  Control. — F.  T.  Chapman. — In 
practical  work  the  value  of  the  number  of  steps  in  a 
rheostat  is  often  fixed  by  the  type  of  controller  to  be 
used  in  a  particular  case,  or  the  choice  is  between  two 
or  three  values  at  the  most.  The  value  of  the  maximum 
current  employed  during  the  starting  period  is  fixed 
fairly  definitely  by  conditions  all  together  apart  from 
the  starter.  With  the  number  of  steps  and  the  maxi- 
mum current  fixed  the  problem  is  to  determine  the 
minimum  current  and  the  values  of  the  resistance  steps. 
The  author  describes  a  simple  method  which  has  some 
novel  features.  The  speed-current  curve  is  made  use 
of. — London  Electrician,  Dec.  8,  1916. 

Magnetic  Control  for  Miscellaneous  Apparatus. — C. 
W.  Gammons. — In  this,  the  sixth  installment  of  the 
series  on  industrial  control,  applications  of  magnetic 
control  apparatus  are  described,  which  have  been  thor- 
oughly standardized.  Photographs  and  complementary 
wiring  diagrams  of  the  various  types  of  apparatus  are 
given  with  explanations  of  the  sometimes  intricate 
functions  of  the  different  parts  of  the  equipment.  In 
particular,  the  article  treats  of  starters  for  squirrel- 
cage,  form-wound,  single-phase  and  direct-current  mo- 
tors, and  equipments  for  master  switches,  valve  con- 
trol, arc-furnace  control,  and  arc-welding  control. — 
Gen.  Elec.  Rev.,  January,  1917. 

Starting  Rheostats. — Campanakis. — A  mathematical 
article  illustrated  by  diagrams  on  the  calculation  of 
starting  rheostats  with  oil. — La  Lumiere  Elec,  Dec. 
9,  1916. 

Electrochemistry  and  Batteries 

Fixation  of  Atmospheric  Nitrogen. — Helen  R.  Hos- 
mer. — A  useful  list  of  references  to  the  extended  litera- 
ture on  the  nitrogen  industries  and  the  fixation  of  at- 
mospheric nitrogen  from  1912  to  1916. — Gen.  Elec.  Rev., 
January,  1917. 

Electrolytic  Dissociation. — H.  J.  M.  Creighton. — An 
article  on  electrolytic  dissociation  in  non-aqueous  solu- 
tions. The  author  considers  it  to  be  probable  that  the 
dissociating  power  of  a  solvent  cannot  be  regarded  as 
a  well-defined  physical  constant,  but  that  it  must  be 
considered  as  a  specific  property  of  the  solvent,  which 


it    origin  in  the  physical  constanl    exl  ting  between 
•  ut   and  solute.     Joum.  Franklin  Inst.,   December, 

i  on;. 

Units,  Measurements  and  Inst i  imieiits 

Elastic  Propertu     o)  Phoaphor-Brot  i    n-  ...     A.  J. 

ill  in. BR,  Former  work  on  platinum  indium  wires 
when  used  as  suspensions  for  torsion  pendulums  showed 

some  remarkable  elastic  properties  of  thai  alloy.     The 

principal  one  of  these  was  the  variation  of  the  period 
with  Hie  amplitude  of  vibration.  The  present,  author 
has  tested  phosphor-bronze  wires  in  the  -ame  way  and 
found  that  there  were  three  distinct  tates,  from  one  to 
another  <>l  which  the  wires  may  change.  Drawing  of 
the  wires  has  a  tendency  to  increase  the  effect  of  a 
varying  period  with  the  amplitude.  Both  a  long-con- 
tinued vibrating  and  a  long-continued  annealing  have 
the  effect  to  change  the  state  of  the  wire.  The  author 
concludes  that  phosphor-bronze  wires  are  not  desirable 
as  delicate  suspensions,  in  many  cases  where  they  are 
used.  He  thinks  it  is  very  probable  that  all  alloys  have 
their  distinct  peculiarities  just  as  platinum-iridium 
wires  and  phosphor-bronze  wires  have  been  found  to 
have. — Phys.  Rev.,  November,  1916. 

Telegraphy,  Telephony  and  Signals 

Transformers  in  Wireless  Telegraphy. — H.  Chireix. 
— Numerous  authors  have  developed  equations  for  the 
charging  circuit  of  wireless  telegraphy  stations  operat- 
ing in  resonance,  but  have  neglected  in  their  calcula- 
tions the  influence  of  the  magnetizing  current  of  the 
transformer.  The  object  of  the  present  article  is  to 
take  this  effect  into  account.  The  author  shows  in  par- 
ticular how  a  poorly  designed  transformer  may  decrease 
the  power  of  the  wireless  telegraph  station  and  how  it 
is  possible  to  determine  the  best  weight  of  copper  for 
a  given  magnetic  circuit. — La  Lumiere  Elec,  Dec.  2, 
1916. 

Miscellaneous 

Lord  Kelvin. — Alexander  Russel. — His  Kelvin  lec- 
ture before  the  (British)  Institute  of  Electrical  Engi- 
neers on  "Some  Aspects  of  Lord  Kelvin's  Life  and 
Work."  The  author  discusses  Kelvin's  early  training 
at  Glasgow,  his  work  in  electrostatics,  the  Cambridge 
period,  his  work  on  electric  images,  absolute  units,  elec- 
tric oscillations,  peristaltic  induction,  the  Atlantic  cable, 
sparking  distances,  vortices,  the  diffusion  of  heat,  the 
cooling  effect  produced  by  a  covering,  age  of  the  earth 
and  sun,  high-frequency  resistance,  and  the  activity  of 
Kelvin  as  electrical  engineer  and  as  a  teacher. — London 
Electrician,  Nov.  17,  1916. 

Electrification  of  Wool. — A  discovery  of  some  scien- 
tific interest  is  announced  by  Dr.  S.  A.  Shorter,  of 
Leeds  University,  who  has  been  working  on  the  elec- 
trification of  fibers.  Hitherto  it  has  been  generally  as- 
sumed that  such  electrification,  which  is  a  source  of 
trouble  in  textile  processes,  is  due  to  friction.  Dr. 
Shorter  has  established  the  fact  that  electricity  can  be 
evolved  as  a  result  of  drying,  accompanied  by  a  subse- 
quent lowering  of  the  temperature.  Among  the  sug- 
gested methods  of  getting  rid  of  such  electrification 
is  the  use  of  metallic  discharging  points  or  of  ultro- 
violet  light. — London  Electrician,  Nov.   17,   1916. 

Photometer. — H.  E.  Howe. — A  paper  on  a  modifica- 
tion of  the  Hilger  sector  photometer  method  for  meas- 
uring ultra-violet  absorption  and  its  application  in  the 
case  of  certain  derivatives  of  fluoran. —  Phys.  Rev., 
December,  1916. 

Bonding  of  Electric  Cables. — An  article  on  the  bond- 
ing and  anchoring  of  electric  cables  with  special  refer- 
ence to  mining  practice.  A  series  of  twenty-one 
sketches  is  given  illustrating  the  different  methods  in 
use. — London  Elec.  Review,  Dec.  8,  1916. 
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John  B.  Taylor  of  Watertown,  N.  Y., 
has  been  appointed  president  of  the 
Wetmore  Electric  Company  of  Low- 
ville,  N.  Y. 

J.  H.  Gillis  of  Gloucester,  Mass.,  has 
been  appointed  line  superintendent  of 
the  Worcester  Suburban  Electric  Com- 
pany of  Uxbridge,  Mass. 

T.  S.  Morrison  of  Asheville,  N.  C, 
has  been  elected  president  of  the  North 
Carolina  Electrical  Power  Company  of 
Asheville  to  succeed  Captain  W.  T. 
Weaver,  recently  deceased. 

E.  L.  Sellers,  superintendent  of  the 
Kentucky  Public  Service  Company  at 
Frankfort,  Ky.,  for  the  past  three 
years,  has  been  appointed  manager  of 
the  Oneonta  (N.  Y.)  Light  &  Power 
Company. 

W.  E.  Brewster  has  resigned  from 
the  engineering  department  of  the  Na- 
tional Lamp  Works  of  the  General  Elec- 
tric Company,  Nela  Park,  Cleveland, 
Ohio,  to  take  up  work  with  the  Sperry 
Gyroscope  Company  of  New  York  City. 

P.  A.  E.  Armstrong,  who  has  been 
manager  and  chief  engineer  of  Quasi- 
Arc  Weltrode  Company  since  its  or- 
ganization, has  recently  taken  a  man- 
agerial position  with  the  North  Amer- 
ican Company  with  offices  in  New  York 
City.  He  will  take  up  new  development 
work  in  an  electro  metallurgical  line. 
Before  being  with  the  Quasi-Arc  Com- 
pany, Mr.  Armstrong  was  steel  expert 
for  Bohler  Brothers  Styrian  Steel 
Works,   Sheffield,  England. 

R.  G.  Carroll,  recently  acting  man- 
ager of  the  Eastern  Texas  Electric 
Company  at  Beaumont,  Tex.,  has  been 
appointed  manager  of  the  Key  West 
(Fla.)  Electric  Company,  to  succeed  I. 
M.  Stover.  Mr.  Stover  was  recently 
assigned  to  the  management  of  the 
Baton  Rouge  (La.)  Electric  Company 
which  operates  the  electric-lighting, 
gas  and  street  railway  systems  in  Baton 
Rouge.  Mr.  Carroll  has  been  in  the 
employ  of  the  Stone  &  Webster  Com- 
pany of  Boston,  Mass.,  for  the  past 
fourteen  years,  holding  positions  in 
Jacksonville,  Tampa  and  Pensacola, 
Fla.;  Boston.  Mass.,  Minneapolis,  Minn., 
and  Fort  Worth  and  Beaumont,  Tex. 
James  D.  Callery  has  resigned  the 
presidency  of  the  Pittsburgh  (Pa.) 
Railways,  but  will  continue  to  serve  as 
chairman  of  the  board  of  directors.  The 
vacancy  caused  by  Mr.  Callery's  resig- 
nation as  president  will  be  filled  by 
Sumner  L.  Tone,  now  vice-president  of 
the  Duquesne  Light  Company,  one  of 
the  subsidiaries  of  the  Philadelphia 
Company,  of  which  the  Pittsburgh  Rail- 
ways also  is  a  part.  Mr.  Callery  has 
purchased  a  seat  on  the  New  York 
Stock  Exchange  and  will  associate  him- 
self with  N.  K.  McMullin  in  the  broker- 
age business.  Mr.  Callery  has  been 
president  of  the  consolidated  street  rail- 
ways of  Pittsburgh  since  1902.  He  is 
also  vice-president  of  the  Philadelphia 
Company  and  its  subsidiaries,  president 
of  the  United  Traction,  the  Southern 
Traction  Company,  the  Allegheny  Light 
Company,  the  Pittsburgh  Railways  and 
subsidiary  companies,  and  director  ot 
the  Westinghouse  Electric  &  Manufac- 
turing Company. 
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F.  B.  Yamnicky,  formerly  vice-presi- 
dent and  general  manager  of  the  Vacuu- 
Rite  Lamp  Company  of  Chicago,  111., 
has  severed  his  connection  with  that 
company. 

Frank  Hussey  has  been  appointed 
general  manager  of  the  East  Haddam 
Electric  Light  Company  of  East  Hamp- 
ton, Conn.,  succeeding  J.  T.  Sherlock, 
who  has  been  transferred  to  a  similar 
position  in  Hadlyme,  Conn. 

George  E.  Squier  has  been  appointed 
fuel  engineer  of  the  United  Electric 
Light  Company,  of  Springfield,  Mass. 
His  immediate  duty  will  be  to  study 
the  fuel  supply  of  the  company  with 
the  purpose  of  improving  its  quality. 

Martin  F.  Coyne,  of  Portsmouth, 
N.  H.,  who  for  several  years  has  been 
connected  with  the  Rockingham  County 
Light  &  Power  Company  of  Portsmouth, 
N.  H.,  has  been  appointed  manager  of 
the  New  Market  (N.  H.)  Electric  Com- 
pany. 

Samuel  B.  Mott  has  been  appointed 
manager  of  the  Noblesville  (Ind.) 
Heat,  Light  &  Power  Company^to  suc- 
ceed John  T.  Kester,  who  resigned  on 
Sept.  1.  For  seven  years  Mr.  Mott  was 
superintendent  of  the  Noblesville  com- 
pany, and  prior  to  that  time  he  was  the 
chief  engineer  at  the  Noblesville  power 
plant  of  the  National  Carbon  Company. 

Walter  P.  Schwabe,  who  has  just 
been  elected  a  director  and  vice-presi- 
dent of  the  Northern  Connecticut 
Light  &  Power  Company  of  Thompson- 
ville,  Conn.,  has  for  the  past  eight  years 
been  general  manager  of  the  Connec- 
ticut company,  and  prior  to  taking  that 
office  he  was  employed  by  the  Public 
Service  Corporation  of  New  Jersey  in 
the  capacity  of  district  superintendent 
and  agent. 


H.  M.  West  has  been  appointed  com- 
mercial manager  of  the  Harrisburg 
(Pa.)  Light  &  Power  Company. 

J.  W.  Ostertag  has  been  promoted  to 
the  position  of  assistant  commercial 
manager  of  the  Harrisburg  (Pa.)  Light 
&  Power  Company. 

T.  D.  Montgomery  has  been  appointed 
manager  of  the  New  York  office  of  the 
Cutler-Hammer  Manufacturing  Com- 
pany, of  Milwaukee,  to  succeed  W.  C. 
Stevens,  who  has  taken  up  new  duties 
as  sales  manager  of  the  company  at 
Milwaukee. 

J.  H.  Sturge,  assistant  superintendent 
of  the  southern  division  of  the  Public 
Service  Electric  Company,  at  Trenton, 
N.  J.,  has  been  appointed  superinten- 
dent, succeeding  Paul  Liipke,  whose 
headquarters  will  hereafter  be  at  New- 
ark, N.  J. 

Emil  A.  Bechstein,  for  a  number  of 
years  general  manager  of  the  Sandusky 
(Ohio)  Gas  &  Electric  Company,  has 
been  elected  second  vice-president  of 
that  company,  succeeding  P.  A.  Staples. 
Mr.  Bechstein  is  also  president  of  the 
Ohio  Electric  Light  Association. 

L.  A.  Nott,  who  for  twelve  years  has 
been  associated  with  the  Pacific  Coast 
sales  department  of  the  Standard 
Underground  Cable  Company,  has  be- 
come identified  with  the  K-P-F  Elec- 
tric Company  of  San  Francisco,  manu- 
facturers of  high-tension  pole-top 
switches,  transformer  and  disconnect- 
ing switches. 

E.  W.  P.  Smith,  who  has  been  city 
electrician  of  Cleveland,  Ohio,  for  the 
past  three  years,  has  resigned  to  be- 
come consulting  engineer  with  the  El- 
liott Electric  Company,  322  Champlain 
Avenue,  Cleveland.  Mr.  Smith  was 
graduated  from  Colorado  College  in 
1908.  After  a  year  of  operating  ex- 
perience in  the  West,  he  entered  the 
employ  of  the  Westinghouse  Company, 
at  East  Pittsburgh,  in  the  railway  engi- 
neering department.  Early  in  1914,  he 
was  appointed  city  electrician  of  Cleve- 
land. During  his  term  of  office,  a  re- 
vision of  the  Electrical  Code  was  pre- 
pared, and  passed  by  the  Council. 
Mr.  Smith  is  chairman  of  the  Cleve- 
land Section  of  the  American  Institute 
of  Electrical  Engineers. 

J.  Walter  Allen  has  been  appointed 
electrical  engineer  of  the  Boston 
(Mass.)  Elevated  Railway,  effective  on 
Jan.  1,  1917.  Mr.  Allen  is  well  known 
in  New  England  electrical  circles.  He 
is  a  native  of  Newtonville,  Mass.,  and 
after  graduating  in  1899  from  the  Mas- 
sachusetts Institute  of  Technology  en- 
tered the  employ  of  the  Boston  Ele- 
vated Railway,  spending  four  years  in 
the  cable  testing  department.  In  1906 
he  was  appointed  assistant  to  the  com- 
pany's electrical  engineer,  and  since 
Nov.  1,  1915,  has  been  acting  electrical 
engineer.  Mr.  Allen  has  had  a  close 
connection  with  the  development  of  the 
electrical  equipment  of  the  Boston  rap- 
id transit  and  surface  lines,  and  the 
establishment  of  the  alternating-cur- 
rent system  of  generation  and  trans- 
mission, which  to-day  forms  the  back- 
bone of  the  larger  service  rendered  the 
metropolitan  community. 
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A  Record  of  Latest  Development* i  and  Improvements  in  Manufacturers'  Products 

I  sed  in  ///<■  Electrical  Field 


Overload  Relay  for 

Compensators 

The  Condi!  Electrical  Manufacturing 
Company     of    South     Boston,     Mass., 

has       developed       the       overload       relay 

Bhown    here    in    which    the    contacts 

arc     separated     by     the     movement     of 

t\\<>   armatures    whose   actuating   coils 


f r- 

OVERLOAD  RELAY  FOR   USE  WITH   COMPEN- 
SATORS ON    SQUIRREL-CAGE   MOTORS 

are    connected    in    series   with   the   line 
when    the    compensator    is   in    the   run- 
ning   position.      Upon    the    occurrence 
of   an    overload    or   a    sustained    short- 
circuit,    the     coils    of    the     relay     are 
energized,  causing  the  armatures  to  be 
drawn  up,  thereby  separating  the  relay 
contacts  and  opening  the  circuit  of  the 
under-voltage  coil  of  the  compensator, 
thus   automatically  throwing  the   com- 
pensator   to    the    "off"    position.      The 
entire    device    is    inclosed    in    a    neat 
dull-black,  dustproof  metal  case  which 
also  serves  as  a  protective  covering  for 
the    contacts,    series    coils,    calibration 
tubes  and  time-limit  attachments.     The 
upper  portion  of  the  case  is  removable 
for  inspection  of  the  contacts.     By  re- 
moving  the   lower   part   of  the   casing 
which    incloses    the    calibration    tubes~ 
the    relay    may    then    be    adjusted    for 
any  value   of  current  within   its   rated 
range. 

The  series  coils  of  the  relay  are 
covered  by  the  central  section  of  the 
casing.  The  ends  of  the  coils  are 
brought  out  through  the  slate  base  and 
terminate  in  lugs  to  which  the  line 
wires  may  be  attached.  Each  coil  is 
fitted    with    an    oil    dashpot    time-limit 


attachment      which     pr<  vents     the     relay 

Prom  operating  on  momentary  fluctua 

tions  of  load.  i. m  winch  does  not  inter- 
fere    With     its     operation    on     a     short 
circuit    or   sustained   overload. 


Bus-Type   Disconnecting 
Switches 

Disconnecting  switches  placed  in 
series  with  the  busbar  side  of  high- 
tension  oil  circuit  breakers  or  switches 
that  enable  the  operator  to  adjust  or 
inspect  the  breaker  mechanism  without 


DISCONNECTING     SWITCHES     FOR     BUSBAR 
SIDE  OF   HIGH-TENSION   OIL   SWITCHES 

danger  are  shown  in  the  accompanying 
illustration  as  made  by  the  Delta-Star 
Electric  Company  of  Chicago,  111. 
This  switch  is  designed  for  clamping  or 
mounting  directly  on  the  bus,  thus  se- 
curing a  high  space  factor.  Attention 
is  called  to  the  fact  that  the  adjustable 
contact  and  holding  clamp  enables  the 
switch  to  be  so  located  that  a  short 
run  is  secured  to  the  oil  switch  term- 
inal. Another  useful  feature  is  that 
in  case  the  oil  circuit  breaker  proves 
defective  or  develops  short-circuits 
within  itself,  the  trouble  can  be  local- 
ized by  opening  the  disconnecting 
switches. 


The  description  of  the  "Tungar"  rec- 
tifier built  by  the  General  Electric 
Company  was  erroneously  headed  "mer- 
cury arc  rectifier"  in  the  issue  of  Dec. 
23,  page  1258.  As  the  text  showed, 
rectification  of  the  current  does  not 
depend  on  mercury. 


Potentiometer  for  "Hot  Spot" 
Temperature   Measurement 
For   measuring   the   temperatun    of 

the  hottest  part  of  electrical  machines 
where   a   thermo  electric   couple   is   in- 
stalled   the    Westinghouse    Kle.ctric    & 
Manufacturing  Company  has  developed 
the   potentiometer   shown    here   for   use 
therewith.  This  instrument  balances  the 
electromotive  force  of  the  couple  under 
test  against  that  of  another  couple  at 
known    temperature.      This    avoids    all 
errors   due  to   variation   in   leads,   etc., 
and  as  all  indications  are  on  the  "null" 
or  zero  reading  principle,  very  accurate 
readings  are  obtained.     The  reading  is 
given    directly    in    degrees    Centigrade. 
By  using  a  dial  switch,  any  number  of 
thermo-couples   on   one  machine   or   on 
several   can   be   read   at  will   with   one 
potentiometer  at  any  desired  location. 
The  potentiometer  can  aiso  be  employed 
for  general  testing  work,  such   as  re- 
sistance  measurements   in   which   elec- 
tromotive forces  of  5  milli-volts  or  less 
are  to  be  measured;  the  determination 
of  temperature  in  other  than  electrical 
apparatus,  such  as  bales   of  cotton  or 
tobacco    in   course    of   curing,    and    for 
determining   the    internal   temperature 
of  coal  storage  piles  and  similar  uses. 

The  potentiometer  shown  is  made  in 
portable  and  switchboard  types,  and 
combines  in  one  case  all  necessary  parts 
with  the  exception  of  the  thermo-couple 


POTENTIOMETER   FOR   USE   WITH    THERMO- 
COUPLE   INSTALLED    IN    MACHINES 

circuit.  The  switchboard  type  of  in- 
strument is  mounted  in  a  metal  case 
with  black  finish.  In  both  types,  the 
scale  range  is  0-150  or  0-200  deg.  C. 

A  simple  operation  suffices  to  meas- 
ure the  temperature  at  the  point  where 
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the  thermo-electric  couple  has  been  in- 
stalled. The  emf.  of  the  thermo-couple 
is  proportional  to  the  difference  in 
temperature  between  the  cold  couple 
and  the  hot  one.  The  indication  on 
the  scale,  however,  is  the  actual  tem- 
perature in  degrees  of  the  hot  couple, 
as  the  setting  of  the  lower  pointer 
on  the  scale  at  the  temperature  of  the 
cold  couple  (indicated  by  the  mercury 
thermometer)  mechanically  adds  this 
temperature  to  the  potentiometer  meas- 
urement. A  simple  method  of  check- 
ing the  apparatus  is  to  make  a  direct 
comparison  with  a  standard  thermom- 
eter by  placing  the  test  couple,  fur- 
nished with  the  apparatus,  in  an  oil 
bath  with  the  standard  thermometer 
and  comparing  the  potentiometer  read- 
ings. 


Gas  Protector  for  Manhole 
Work 

The  Gasco  Protector  Company  of 
Waukegan,  111.,  has  developed  a  gas 
protector  for  use  in  manhole  work 
which  consists  of  a  mask,  flexible  tub- 
ing, intake  funnel  and  head  straps.  The 
outfit  is  made  very  light  so  as  not  to 
be  burdensome  or  to  interfere  with  the 
work  of  the  wearer.  The  mask  is  con- 
structed of  rubber  and  aluminum. 
When  put  on  the  face,  it  is  held  in  place 
by  adjustable  head  strips,  making  an 
air  tight  fit,  as  the  rim  of  the  rubber 
mask  is  inflated  through  an  air  valve 
blown  up  by  the  mouth.  The  flexible 
rubber  tubing  that  is  connected  to  the 
inlet  of  the  protector  is  also  water  and 
gas  proof.  This  tubing  is  12  ft.  long 
and  is  equipped  with  an  intake  funnel. 
When  the  breathing  is  natural,  there  is 
no  pressure  of  any  kind  connected  to 
the  equipment,  pure  air  being  drawn 
through  the  intake  funnel  and  tubing 
to    the    mouth    and    nostrils    and    the 


GAS    PROTECTOR    OUTFIT    IN     USE 

vitiated  air  expelled  through  the  ex- 
haling valve  in  the  ordinary  process 
of  respiration.  The  protector  is  put 
on  as  shown  in  the  illustration  and,  it 
is  claimed,  that  a  man  can  enter  any 
manhole,  no  matter  how  much  gas  is 
present,  without  feeling  ill  effects. 


Electrically  Illuminated 
Fireplaces 

The  Universal  Stage  Lighting  Com- 
pany, 240  West  Fiftieth  Street,  New 
York  City,  has  developed  a  line  of  imi- 
tation wood  fire  logs  made  in  several 
sizes  and  designs,  consisting  of  three 
or  more  logs,  naturally  grouped  for  in- 
terior fireplaces  and  outdoor  campfires. 
The  logs  are  made  of  a  translucent  ma- 
terial and  asbestos,  reinforced  with 
metal  and  made  hollow  for  the  insertion 
of  electric  lamps.  The  bark  and  cut  ends 
of  the  logs  are  artistically  designed 
and  hand  painted  to  give  the  natural 
appearance  of  partially  burned  logs. 

Large  imitation  wood  logs  with  an 
imitation  ash  heap  are  made  for  old- 
fashioned  open  fireplaces.  Both  the 
wood  logs  and  ashes  are  properly  illum- 
inated to  give  the  natural  effect. 

The  coal  fireplace  designs  are  iden- 
tical to  the  modern  coal  baskets  or 
grates  used  in  open  fireplaces.  Electric 
bulbs  are  concealed  in  the  coal  beds 
which  consist  of  actual  coal  mixed 
with  lumps  of  glass  to  give  transpar- 
ency. When  illuminated  this  gives  the 
appearance  of  a  burning  coal  bed.  To 
make  the  scene  or  effect  more  realistic 


IMITATION      COAL     GRATE      ELECTRICALLY 
ILLUMINATED 

a  chemical  smoke  can  be  used  with 
either  the  wood  logs  or  grates.  Heating 
units  are  also  made  for  use  when  the 
fire  logs  or  grates  are  desired  as  a 
heater  and  ornament  combined. 


Chemically  Pure  Plante 
Positive  Plate 

The  type  of  plate  known  as  the 
"chemically  pure"  which  has  recently 
been  placed  on  the  market  by  the 
Gould  Storage  Battery  Company,  30 
East  Forty-second  Street,  New  York 
City,  has  been  designed  with  a  view 
toward  greatly  increasing  the  life  of 
the  positive  plate  and  making  it  more 
nearly  approximate  that  of  the  nega- 
tive plate.  The  manufacturers  state 
that  the  process  of  formation  of  the 
plate  is  entirely  different  from  the  elec- 
tro-chemical processes  hitherto  em- 
ployed in  the  manufacture  of  Gould 
Plante  plates.  The  new  chemically 
pure  Plante  positive  was  designed  with 
a  view  to  obtaining,  if  possible,  the  pure 
active  material  in  a  highly  condensed 
form    in    the    initial    process    of    plate 


manufacture.  The  chemically  pure 
active  material  of  the  new  plate,  with 
a  higher  capacity  per  square  inch  sur- 
face than  the  old  electro-ehemically 
formed  plate,  it  is  pointed  out,  now 
makes  it  possible  to  obtain  normal  bat- 
tery capacity  with  a  smaller  plate  sur- 
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MAGNIFIED    SECTION     (5     DIAMETERS)     OF 
THE    SURFACE    OF    THE    POSITIVE    PLATE 

face  than  formerly.  This  permits  the 
'use  of  heavier  ribs  and  wider  acid  space 
between  the  ribs.  Where  formerly  the 
plates  were  made  with  .0020-in.  ribs 
and  .0016-in.  space,  the  new  plates  are 
made  with  .0024-in.  ribs  and  .0024-in. 
space,  which  evidently  provides  more  re- 
serve lead  and  wider  space  between 
ribs  for  quick  and  easy  diffusion  of  elec- 
trolyte. 

Attention  is  called  to  the  fact  that  in 
this  new  construction  there  are  appar- 
ently two  distinct  advantages  obtained. 
First,  there  is  a  somewhat  heavier  sec- 
tion of  reserve  lead  in  the  ribs  of  plate 
which  is  made  for  future  conversion 
of  peroxide  (when  there  is  no  more  re- 
serve lead  left  in  the  ribs  of  the  plate), 
the  battery  is  about  at  the  end  of  its 
life.  Therefore,  the  more  reserve 
lead  provided,  the  longer  will  be  the 
battery  life.  The  second  advantage  is 
found  in  that  the  active  material  being 
formed  in  a  thin  but  very  dense  skin 
over  the  surface  of  the  ribs,  the  grooves 
between  the  ribs  are  left  open  clear 
to  the  bottom,  permitting  free  circula- 
tion of  electrolyte.  This  it  is  believed 
will  remove  one  of  the  chief  causes  of 
battery  sulphation,  that  due  to  highly 
concentrated  acid  becoming  pocketed  in 
the  depths  of  the  plate,  as  may  some- 
times occur  where  the  active  material 
is  formed  to  such  a  thickness  as  to 
completely  fill  the  space  between 
the  ribs.  Moreover  as  the  wider  spac- 
ing of  the  new  plate  allows  a  free  cir- 
culation of  the  electrolyte,  the  diffusion 
of  the  acid  out  of  the  active  material  on 
charge  and  into  it  again  on  discharge 
will  be  very  materially  assisted.  Ac- 
cordingly, the  battery  gives  a  some- 
what higher  voltage  on  discharge  and 
reaches  a  full  state  of  charge  at  a 
slightly  lower  voltage  than  is  experi- 
enced with  the  older  type  of  plate. 

Another  advantage  of  the  new  plate 
is  that  even  if  it  may  become  badly 
sulphated,  the  active  material  never 
completely  fills  the  space  between  the 
ribs  and  accordingly  cannot  set  up  ex- 
pansion strains  to  cause  buckling  of 
the  plate. 
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Variable  Speed  Motors 

riir  i;    p.  w  .11  n.  i  ompany 

■  >[  K.i :.i ma  ■  ".  Mich.,  i  ■  no^  offering 
tin-  trail.'  ii  line  of  variable  speed, 
■ingle  phase  motora  which  it  la  claimed 


VAN  Mill:    8P1  ED    MOTOR    in  IT    11  \s    LOW 
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require  ao  greater  current  for  starting 
than  an  ordinary  direct-current  motor. 
The  speed  ranges  arc  gradual  when 
the  rocker  arm  is  moved  back  and 
forth.  The  efficiency  is  the  same 
throughout  the  entire  range  of  speed, 
because  the  principle  used  is  that  of 
varying  the  point  of  commutation,  with 
reference  to  the  field  coils;  thus  getting 
a  range  from  0  to  1500  r.p.m.  in  some 
types  and  0  to  4000  r.p.m.  in  other 
types.  The  motors  are  especially 
adapted  for  printing  presses,  ventilat- 
ing fans,  sewing  machines,  moving  pic- 
ture machines  and  running  of  machine 
lathes. 


Table  for  Melting  Chocolate 
Electrically 

The  International  Electric  Company 
of  Indianapolis  is  manufacturing  a  table 
equipped  with  a  heater  for  melting 
chocolate  or  similar  material  used  in 
making  candy.  The  table  illustrated 
herewith  consists  of  a  %-in.  by  35.5-in. 
by  43.5-in.  Italian  marble  top  with  bev- 
elled edges  mounted  on  a  white  enam- 
eled steel  frame  which  makes  the  table 
stand  29%  in.  high  overall.  In  the 
center  of  the  table-top  is  a  galvanized 
container  large  enough  to  hold  30  lb. 
of  chocolate.  In  another  compartment 
underneath  this  container  are  located 
three  heating  elements  with  a  total  rat- 
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HEATER      FOR      MELTING      CHOCOLATE     OR 
SIMILAR    MATERIAL 

ing  of  about  300  watts.  These  ele- 
ments are  controlled  by  three  switches 
on  the  front  of  the  table  to  give  high, 
low  and  medium  temperatures.  When 
the  heaters  are  all  in  use,  it  is  claimed 
that  this  device  will  melt  about  30  lb. 


of  chocolate  In  thirty  minutes.  The 
chocolate  can  then  be  maintained  In 
ii  molten  bate  bj  u  a  of  either  the 
medium  <>i    the  low    temperature   unit. 


make    connections     both     eleJ 
trically   and   mechanically   between   the 

I  wo    parts    (if    the 

bell  is  so  constructed  a  .  to  pre] 


The  heating  element     i"   made  for  any     vent  the  e  rum  falling  out  and 

potential    from    KM)   voll  lo   I    when    the   socket   is   lien 


Insulator  Supports 

Insulator    supports    of    malleable    iron 

for  securing   Insulators   to   open   steel 

framework  for  wiring  mills,  foundries, 

.   bridges  ami   similar  structures 

are  now  mad"  in  four  sizes  by  the 
Steel  City  Electric  Company,  1207  Co- 
lumbus Avenue,  Pittsburgh,  Pa.  These 
SUpporta  can  lie  used  in  any  position 
on  the  Bangea  of  any  standard  rolled 
steel  structural  shape  such  as  beams, 
angles,  channels,  Z  liars,  pipes,  etc. 
For  double-knob  work  a  separate  sup- 


TWO    TYPES    OF    INSULATOR    SUPPORTS    OF 
MALLEABLE    IRON 

port  is  used  for  each  insulator.  Cup- 
pointed  case-hardened  set  screws  are 
used  on  these  supports.  Where  the 
support  is  subjected  to  constant  vi- 
bration a  sharp  blow  on  the  head  of 
the  set  screw  embeds  the  point  in  the 
steel  and  an  extra  turn  prevents  slip- 
ping or  loosening. 


Lighting  Unit  Fitting 

Lighting  units  for  shops,  freight 
sheds,  factories,  etc.,  that  consist  of  a 
combination  of  one-piece  porcelain 
enameled  steel  reflector  and  a-  porcelain 
socket  with  lamp  grip,  assembled  by 
means  of  a  special  holder,  are  being 
marketed  by  the  Central  Electric 
Company  of  Chicago,  111.  The  fitting 
consists  of  a  substantial  malleable-iron 
reflector  seat  with  a  neck  at  the  top 
threaded  both  inside  and  out.  the  in- 
side to  receive  conduit  and  outside  to 
receive  the  locknut  as  shown  in  the 
accompanying  illustration.  The  reflec- 
tor is  held  solidly  between  a  lead 
washer  and  the  locknut  above  and  a 
special  cork  washer  on  top  of  the  re- 
flector seat  below.  A  split  porcelain 
socket  is  employed,  the  upper  half,  as 
shown  in  the  figure,  being  fastened  to 
the  reflector  seat.  Two  porcelain  lugs 
are  cast  in  the  upper  half  of  the  por- 
celain socket  and  these  fit  into  corres- 
ponding slots  in  the  lower  half  of  the 
socket  and  so  align  the  two  parts 
accurately. 

Two  long  contact  screws  shown  pro- 
jecting   above   the    lower    half    of    the 


PITTING    FOB    USE    WITH    GAS-PILLED 
LAMPS 

stalled  overhead.  A  thin  rubber  gasket 
between  the  two  parts  of  the  porcelain 
socket  makes  this  waterproof  and  where 
desired  an  additional  rubber  gasket  at 
the  lamp-base  can  be  added.  This  pro- 
tects all  metal  parts  of  the  socket  from 
both  water  and  acid  fumes  such  as 
might  be  experienced  in  roundhouses. 
These  fittings  are  made  to  accommo- 
date all  the  standard  types  of  reflectors 
up  to  1000  watts.  With  lamps  of  300- 
watt  capacity  and  larger  a  mogul  base 
socket  is  supplied. 


Large  Noiseless  Pinions 

An  interesting  example  of  what  may 
be  accomplished  with  Bakelite  Micarta- 
D  gear  material  is  pointed  out  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  of  East  Pittsburgh,  Pa., 
in  the  gears  of  the  accompanying  illus- 
tration. As  will  be  seen  by  comparison 
with  the  foot  rule  at  the  right  of  it, 
the  pinion  in  the  center  is  21  in.  in 
diameter  and  has  an  8-in.  face.  It  is 
designed  to  transmit  100  hp.  at  425 
r.p.m.  One  of  the  particular  features 
of  this  pinion,  in  addition  to  its  large 
size,  is  the  fact  that  no  metal  shroud 
was  employed,  or  needed.  Bakelite- 
Micarta-D  gear  material  is  a  product 
of  heavy  duck  bonded  together  with 
Bakelite  by  heating  while  under  an 
enormous  pressure,  and  is  said  to  be  as 
strong   as   cast   iron.      It   is   unaffected 


PINIONS   WITHOUT    METAL  SHROUD 

by  atmospheric  changes,  cannot  be 
destroyed  by  rats,  is  vermin-proof  and 
can  be  stored  indefinitely  without 
shrinking  or  other  deterioration.  It 
has  been  used  for  gears  that  operate  in 
oil  without  signs  of  swelling. 
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Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


$3,000,000  BOND  ISSUE 

AUTHORIZED  IN  SEATTLE 

Ordinance    Passed   Is    Part    of   General    Scheme   for 

Making  Enlargements  of  Present  Municipal 

Light  and  Power  Plant 

As  a  part  of  a  general  scheme  for  making  enlarge- 
ments of  the  present  municipal  light,  and  power  plant, 
an  ordinance  was  passed  at  a  meeting  of  the  City  Coun- 
cil on  Dec.  18  authorizing  the  issuance  of  $3,000,000 
utility  bonds  for  the  purpose  of  purchasing  a  com- 
pleted hydroelectric  plant.  The  board  of  public  works 
is  authorized  to  advertise  for  bids  for  a  completed  plant, 
with  a  connection  into  the  city,  for  the  generation  of 
13,000  kw.  of  continuous  energy,  capable  of  generation 
of  25,000  kw.  for  a  period  of  five  hours  each  day.  Au- 
thority is  also  lodged  in  the  board  of  public  works  to 
accept  any  bid  in  its  discretion  complying  with  the 
general  requirements  outlined  in  the  ordinance.  Sev- 
eral weeks  ago  the  City  Council  voted  a  condemnation 
of  the  property  immediately  north  of  the  present  steam 
auxiliary  on  Lake  Union  as  a  site  for  the  construction 
of  an  additional  unit  to  the  present  steam  plant.  Un- 
precedented action  was  taken  by  the  Council  when  it 
followed  the  passage  of  the  above  ordinance  with  a  con- 
ference with  Corporation  Counsel  Hugh  M.  Caldwell,  at 
which  time  he  was  directed  to  test  in  the  Supreme  Court 
the  validity  of  such  a  bond  issue  made  without  a  vote 
of  the  people. 


RESTORATION  OF  EDISON 

DIFFERENTIALS  A  POSSIBILITY 

President  Edgar  of  the  Boston  Edison  Company  Tells 

Massachusetts  Commission  of  Conferences 

in    New   York  to  That  Effect 

President  C.  L.  Edgar  of  the  Edison  Electric  Illumi- 
nating Company  of  Boston  appeared  before  the  Massa- 
chusetts Gas  and  Electric  Light  Commission  recently 
as  a  witness  in  connection  with  the  street  lighting  rate 
arbitration,  being  conducted  by  the  board.  He  was 
examined  at  length  by  Corporation  Counsel  John  A.  Sul- 
livan, on  behalf  of  the  City  of  Boston,  relative  to  the 
license  agreement  with  the  General  Electric  Company 
and  its  predecessors  which  has  been  in  vogue  for  the 
past  thirty  years.  A  review  of  the  company's  relations 
under  this  agreement  as  previously  filed  with  the  board 
was  published  in  the  Electrical  World  of  Dec.  23, 
1916,  page  1233. 

Mr.  Edgar  said  that  the  Boston  Edison  company  had 
never  paid  any  royalties  in  connection  with  the  de- 
velopment of  the  alternating-current  system.  There 
are  five  Edison  licensees  in  Massachusetts — Boston, 
Brockton,  Fall  River,  New  Bedford  and  Lowell.  No 
municipal  plants  are  operating  in  the  State  under  Edi- 
son license,  to  the  witness's  knowledge.  The  Boston 
company  has  abandoned  extending  the  Edison  tube 
system  unless  to  complete  a  street  already  thus 
equipped.  At  the  time  the  Edison  tube  system  was 
developed  there  was  no  underground  cable  in  existence. 
The  company  attempted  to  install  some  underground 
cable  in  1887,  but  it  was  a  failure.  License  fees  are 
not  being  paid  on  any  specific  item  connected  with  the 


license,  anything  paid  being  based  on  the  general  pat- 
ent system.  Under  the  agreement  no  stock  was  issued 
to  the  parent  company  on  account  of  the  Massachusetts 
prohibitory  law,  but  the  proceeds  of  the  stock  sale  were 
given  the  former.  In  other  states  the  parent  company 
was  a  proportionate  stockholder  for  a  long  time  and 
may  be  so  to-day.  As  a  result  of  a  decision  of  the 
Commission  (Report  of  1898,  pages  21  and  22),  the 
licensee  payments  were  transferred  from  capital  to 
earnings. 

The  discount  allowed  the  licensee  has  been  gradually 
decreasing  with  the  increase  in  the  size  of  the  competi- 
tors of  the  parent  company  and  its  successors  and  the 
ability  of  these  competitors  to  do  business.  In  actual 
practice  the  licensee  purchased  apparatus  at  the  so- 
called  shop  cost  and  the  parent  company  sold  to  non- 
licensees  at  an  increased  price.  Machinery  purchased 
by  the  Edison  company  was  capitalized  at  the  actual 
net  price  to  the  latter.  Mr.  Edgar  said  that  the  5  per 
cent  General  Electric  discount  to  Boston  took  the  place 
of  the  former  3  per  cent  discount  as  the  result  of  pro- 
tests that  other  companies,  notably  in  New  York  and 
Chicago,  were  getting  the  larger  reduction.  From  the 
beginning  there  was  a  general  understanding  that  the 
smaller  companies  did  not  get  quite  as  liberal  treatment 
as  the  big  companies,  because  they  were  not  buying  in 
anything  like  the  same  quantity.  The  witness  said  he 
has  never  been  interested  in  any  of  the  parent  organi- 
zations as  a  stockholder. 

The  percentage  of  royalty  was  cut  down  in  recogni- 
tion of  the  prospect  of  diminishing  differentials  be- 
tween licensee  and  non-licensee  companies.  If  it  had 
not  been  for  competition  the  prices  to  licensee  and  non- 
licensees  would  probably  have  remained  in  the  original 
proportion.  There  was  nothing  in  the  agreement  that 
prevented  the  manufacturing  company  from  selling  to 
a  non-licensee  at  as  low  a  price  as  to  the  licensee,  but 
a  non-licensee  in  reality  could  not  buy  directly  from 
the  manufacturing  concern  in  the  early  days,  the  out- 
put of  the  latter  being  restricted  to  the  parent  com- 
pany, the  isolated  company  and  the  licensees.  The  non- 
licensee  was  obliged  to  buy  from  the  subsidiaries  of 
the  parent  company,  which  had  to  make  its  own  profit. 
At  the  time  of  the  consolidation  forming  the  General 
Electric  Company  the  entire  outside  interests  probably 
did  not  sell  10  per  cent  of  the  material,  but  to-day  prob- 
ably 50  per  cent  of  the  material  is  sold  by  outside  in- 
terests. 

About  four  or  five  years  ago  as  a  result  of  govern- 
mental agitation  the  General  Electric  Company  in- 
formed the  licensees  that  it  would  have  to  discontinue 
the  differential.  The  latter  threatened  suit,  but  no  suit 
has  ever  been  brought.  Within  three  weeks  at  a  con- 
ference in  New  York  it  was  expected  that  the  differen- 
tial would  be  restored,  but  such  action  has  not  been 
taken.  The  next  move  is  uncertain,  stated  the  witness, 
but  it  will  never  be  a  large  differential  at  Boston.  No 
license  fee  has  been  paid  by  the  Boston  company  for 
nearly  ten  years  and  none  will  be  paid  until  some  sort 
of  final  agreement  is  reached.  The  Chicago  Edison  com- 
pany is  in  the  same  position.  A  number  of  three-party 
conferences  have  been  held,  but  no  headway  has  been 
made  and  no  money  paid.  No  reserve  has  been  set  aside 
for  license  fees,  pending  a  settlement.     No  license  has 
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been  paid  a1   Boston  for  the  last  $12,000,000  of  capital 
,  ,i.     Mi  aid  thai  he  thought   it  would  be 

foolish  for  the  Boston  company  to  break  the  con 
tract     II*'  thought  ■  nominal  payment  to  the  licensor 
would    i  actorj     from    the    Boston    company*! 

standpoint.  Commissioner  SchafE  said  that  he  hoped  In 
the  interest  of  the  consumers  do  further  license  pas 
incut  would  be  made,  but  Mr.  Edgar  said  thai  he  could 
not  agree  with  this  viewpoint,  believing  that  the  license 
eement  still  has  merit.  "The  relations  between  the 
General  Electric  Company  and  the  Westinghouse  com 
pany  do  not   influence  my  judgmenl  a  particle  In  this 

matter."   said   the   witness,    "the   question   merely    being 
one  of  quid  fro  quo." 


MKRGER  OF  MASSACHUSETTS 

UTILITY  COMMISSIONS 

A  Single   Board  of  Seven   Members  to  Serve  Seven 
Years    Proposed,   with    Four    Sub-Boards   Ap- 
pointed by  the  Chairman  to  Deal  with 
the   Various    Utilities 

Representative  J.  Weston  Allen  of  Newton,  Mass.,  has 
filed  a  hill  in  the  House  calling  for  the  reorganization 
of  the  Public  Service  Commission  and  the  Gas  and  Elec- 
tric Light  Commission.     The  new  plan  contemplates  a 
board  of  seven  members,  to  be  appointed  for  terms  of 
seven  years,  the  salaries  to  be  $7,500  each,  with  the  ex- 
ception of  the  chairman,  who  is  to  receive  $8,000.     It 
is  contended  by  Representative  Allen  that  a  saving  of 
about  $30,000  a  year  to  the  state  would  result  from  the 
merger.    According  to  the  bill,  four  sub-boards  of  three 
members  each  are  to  be  appointed  by  the  chairman  to 
deal  respectively  with  steam  railroads  and  steamships, 
electric   railways,   gas  and   electric  lighting  companies 
and   telephone   and  telegraph   service.     It   is  proposed 
that  each  of  the  six  members,  who  with  the  chairman 
constitute  the  board,   will   serve    on    two   of  the  sub- 
boards.    The  chairman  and  secretary  of  the  commission 
are  to  be  appointed  by  the  governor,  and  the  chairman 
will   have   power  to   appoint   the    sub-boards    and   the 
chairman  and  secretary  of  each.     A  clause  in  the  bill 
declares  that  the  decision  of  the  sub-board  shall  be  the 
decision  of  the  commission.     A  vigorous  contest  over 
the  bill  is  anticipated  in  the  present  session  between  in- 
terests   favoring    conservative    and    radical    regulative 
practice. 

CANADIAN  ENERGY  EXPORTED 

TO  THE  UNITED  STATES 

Report  to  Canadian  Parliament  by   Inland  Revenue 

Department  for  Year  Ended  March  31,  1916, 

Gives  Total  of  1,021.780.359  Kw.-Hr. 

In  view  of  the  agitation  from  a  number  of  manufac- 
turing interests  that  depend  upon  Niagara  hydro- 
electric power  for  a  further  diversion  of  Niagara  water 
owing  to  the  limitation  by  the  Canadian  government  of 
the  amount  of  power  that  can  be  exported  to  the  United 
States,  a  statement  showing  the  quantities  of  electrical 
energy  generated  for  export  and  for  consumption  in 
Canada  by  certain  Canadian  hydroelectric  companies  is 
timely.  The  figures  shown  in  the  accompanying  table 
were  prepared  by  the  electrical  branch  of  the  Canadian 
Inland  Revenue  Department  and  were  presented  by 
Deputy  Minister  J.  V.  Vincent  in  his  report  to  Parlia- 
ment for  the  year  ended  March  31,  1916. 

In  commenting  upon  the  export  situation  Mr.  Vin- 
cent said: 

"Under  the  circumstances  a  yearly  reduction  in  the 


quantities  t<>  be  exported  might  be  deemed  a  rea  onable 
method  ot  putting  an  end  to  the  export." 

01  the  total  output,  2,250,747,089  kw.  hr.  lor  the  nine 
companies  reporting,  if  will  he  noticed  that  1,021,780,- 
859  kw.  in-.,  or  more  than  45  per  cent,  was  exported. 

R|  H     QENER  \TKI>    AM'    l.\  I  I  '1:1  II  '    BY    NINE 
CANAD1  w    1   1.1  1:  UL   STATIONS 

Total  <  lutput 

1  ■<  oUui  ed        lug  Htatlon 
1  'roduot  'i       for  U»<  or  Ot 

ida,        Sou 
Kilowatt-         Kilowatt-        Kilo 

N 1  Companj  Hours  Hours  Hours 

Canadian     Nlagura     Power 

Companj  100,621,090         11,178,910       ill. 700. 000 

i  :i,  ,  1 1  i  levelopmenl 

mpanj      84,662,000 

.  mtarlo    Pow<  i    Company.       199,186,160      616,884,4  10 
i  int. i!  mi       and       M lnn< 

Power  Company    18,144,070         11,789,684         24,988,604 

<  fedar  Rapids   i  'ower  <  !om- 

pany     ;  081,000      414,784,000 

Sherbrooke       Rallwaj        8 

Power  Company    280,820  i,200 

Maine    &    New    Brunswick 

Power  Companj    8,076,898  212,437  ::  ::  l  S.330 

Western      Canada       Powei 

Companj      11,987,700        60,468,020        72, 40."., 720 

British    Columbia     Electric 

Railway   Company    330,626        68,470,68!)        68,801,816 


Totals 


1,021,780,359   1,228,966,780   2,2.r>0.747,089 


RADIO  MONOPOLY  ADVOCATED 

Secretary  of  Navy  Pleads  for  Government  Ownership 

of  All  Radio  Communication  as  a  National 

Safety  Measure 

An  absolute  government  monopoly  of  radio  communi- 
cation as  a  measure  of  national  safety  was  advocated 
Tuesday  by  Secretary  Daniels  in  a  letter  to  the  com- 
merce and  marine  committees  of  the  Senate  and  House, 
outlining  the  Navy  Department's  views  on  the  pending 
radio  control  bill  drafted  by  an  interdepartmental  con- 
ference. 

"The  bill  covers  the  purchase  of  coastal  stations  only, 
that  is  only  those  used  to  communicate  with  ships,  and 
by  permitting  the  Navy  Department  to  open  all  of  its 
stations  to  commercial  business  would  discourage  the 
extension  of  any  existing  commercial  systems  or  the 
organization  of  new  systems." 

The  Secretary  wrote:  "The  department  strongly 
recommends  that  the  committee  provide  for  the  pur- 
chase of  all  stations  used  for  commercial  purposes.  The 
value  of  existing  stations  is  constantly  increasing,  and 
decisive  action  at  this  time  will  result  in  a  saving  of 
public  funds." 

In  connection  with  Secretary  Daniels's  advocacy  of 
Government  monopoly  of  radio  communication  as  a 
measure  of  national  safety,  as  proposed  in  the  pending 
Radio  Control  bill,  Edward  J.  Nally,  vice-president  and 
general  manager  of  the  Marconi  Wireless  Telegraph 
Company  of  America,  gave  out  a  statement  on  Wednes- 
day in  which  he  said : 

"The  Marconi  Company  vigorously  protests  against 
the  proposed  legislation,  not  only  because  it  will  effec- 
tively stifle  the  growth  of  wireless  telegraphy,  but  be- 
cause it  amounts  practically  to  the  confiscation  of  pri- 
vate interests. 

"There  are  already  ample  laws  and  regulations  on  the 
statute  books,  giving  the  United  States  Government  the 
necessary  power  for  absolute  control  of  all  radio  sta- 
tions, in  times  of  war  or  public  peril.  In  fact,  all  ship 
and  shore  stations  are  now,  and  have  been  since  1912, 
operated  under  the  control  and  supervision  of  the  De- 
partment of  Commerce  of  the  United  States  Government. 

"In  time  of  emergency,  the  Marconi  Company  has  re- 
peatedly offered  to  place  at  the  disposal  of  the  nation  not 
only  all  its  operators,  but  the  equipment  of  the  company, 
and  the  services  of  the  entire  staff. 
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"Mr.  Marconi  is  an  alien,  and  the  bill  undertakes  to 
shut  out  'any  company  of  which  any  officer  or  more  than 
one-third  of  the  directors  are  aliens,  or  of  which  more 
than  one-third  of  the  capital  stock  is  owned  or  controlled 
by  aliens.'  All  that  Mr.  Marconi  has  received  for  his 
great  invention,  which  has  been  the  means  of  saving 
thousands  of  lives,  is  a  stock  interest  in  the  American 
Company,  and  were  this  bill  to  become  law,  the  Govern- 
ment would  prevent  him  from  continuing  as  an  officer  in 
the  management  of  his  own  company,  and  deprive  him,  as 
a  shareholder,  of  his  just  reward.  Another  result  of  it 
would  be  to  deprive  this  country  of  the  benefit  of  Mr. 
Marconi's  future  inventions." 


RECORD  COPPER  PRODUCTION 

Output  Increased  About  40  Per  Cent  and  Value  In- 
creased 100  Per  Cent  During  1916 

The  production  of  copper  in  the  United  States  in  1916 
surpassed  all  previous  records,  according  to  the  United 
States  Geological  Survey  Department  of  the  Interior. 
At  an  average  price  of  about  27  cents  a  pound  the  out- 
put has  a  value  of  $520,000,000,  compared  with  $242,- 
900,000  for  the  output  for  1915  and  with  $189,790,000 
in  1913. 

According  to  the  statistics  and  estimates  received  the 
output  of  blister  and  Lake  copper  from  domestic  ores 
was  1,928,000,000  lb.  in  1916,  against  1,388,000,000  lb. 
in  1915  and  1,224,000,000  lb.  in  1913.  The  output  of 
refined  copper  (electrolytic,  Lake,  casting  and  pig)  from 
primary  sources,  domestic  and  foreign,  for  1916,  is  esti- 
mated at  2,311,000,000  lb.,  compared  with  1,634,000,000 
lb.  in  1915  and  with  1,615,000,000  lb.  in  1913. 

The  production  of  copper  from  the  mines  of  the 
United  States  for  1916  was  more  than  double  that  of 
ten  years  ago  and  more  than  four  times  that  of  twenty 
years  ago. 


NIAGARA  POWER  SITUATION 

Niagara    Falls    Power    Company   Plans   to    Rebuild 
System  and  Double  Output  as  Soon  as  Diver- 
sion Question  Is  Permanently  Settled 

Although  the  Senate  on  Dec.  20  passed  a  resolution 
providing  for  further  diversion  of  4400  cubic  feet  of 
water  per  second  at  Niagara  Falls,  the  House  of  Rep- 
resentatives has  not  yet  acted  on  the  resolution.  The 
measure  will  come  up  shortly  and  will  without  doubt  be 
passed. 

A  permanent  federal  tax  on  power  taken  from  the 
Niagara  river  will  be  a  feature  of  a  Niagara  power  bill 
which  will  be  reported  by  the  foreign  affairs  committee 
of  the  House  this  month,  according  to  Chairman  H.  D. 
Flood  of  the  foreign  affairs  committee.  "Niagara 
power  is  the  cheapest  power  in  the  world,"  said  Chair- 
man Flood,  "and  the  Niagara  power  companies  should 
be  required  to  pay  more  for  it  than  they  are  paying 
now.  The  bill  will  be  reported  about  the  middle  of 
January." 

Members  of  the  Niagara  Falls  delegation  who  were 
in  Washington  urging  the  passage  of  legislation  au- 
thorizing the  additional  diversion  of  water  to  offset 
large  blocks  of  power  formerly  imported  from  Cana- 
dian Niagara  companies  but  upon  which  the  Ontario 
Hydro-Electric  Commission  has  placed  an  embargo, 
have  returned  somewhat  disappointed  by  the  prospects 
of  having  a  federal  tax  imposed  upon  all  water  taken 
from  the  river  for  power  development.  There  is  every 
indication  that  there  will  be  vigorous  opposition  to  any 
federal  tax  joker  being  included  in  the  power  bill. 


Not  satisfied  with  the  federal  tax  joker,  other  mem- 
bers of  Congress  have  hurled  a  broadside  at  several 
American  power  companies,  charging  them  with  being 
responsible  for  the  serious  power  shortage  now  being 
experienced  throughout  the  American  Niagara  frontier 
district.  Representative  Charles  Bennett  Smith,  al- 
though advocating  increased  diversion  until  permanent 
legislatio  ncan  be  agreed  upon,  resents  asperations  cast 
upon  the  federal  government  for  failure  to  anticipate 
rapidly  increasing  demands  for  power  along  the  Ni- 
agara frontier. 

"The  Niagara  Falls  Power  Company  has  been  more 
responsible  than  any  other  influence  for  the  existing 
embarrassment.  Its  power  plant  and  equipment  is  ob- 
solete. By  reconstruction  it  could  get  100,000  addition- 
al horsepower  from  the  water  it  is  now  diverting  from 
the  river.  That  would  be  sufficient  to  meet  this  emer- 
gency," said  Representative  Smith. 

Replying  to  these  assertions  of  Representative  Smith 
and  other  members  of  Congress,  is  the  announcement 
that  plans  and  specifications  have  been  completed  by  the 
Niagara  Falls  Power  Company  for  rebuilding  and  ex- 
tending its  plant,  involving  an  expenditure  of  more  than 
$11,000,000.  Many  of  the  company's  plans  are  awaiting 
the  enactment  of  permanent  Niagara  power  legislation 
before  being  carried  into  execution.  When  the  plans 
now  under  consideration  are  carried  into  execution,  the 
Niagara  Falls  Power  Company,  instead  of  generating 
90,000  hp.,  will  be  able  to  develop  upward  of  180,000  hp. 
The  capacity  of  its  plant  will  be  more  than  doubled.  Ad- 
ditional transmission  lines  will  be  constructed  between 
Niagara  Falls  and  Buffalo  and  other  western  New  York 
cities  and  towns  and  some  of  its  lines  will  be  extended 
into  central  New  York  and  Pennsylvania. 


Commission  Orders  Contracts  Filed 

The  Massachusetts  Gas  and  Electric  Light  Commis- 
sion has  ordered  the  sixty-seven  electric  lighting  and 
the  fifty  gas  companies  under  its  jurisdiction  to  file 
with  the  board  before  Jan.  15,  copies  of  all  contracts  in 
force  with  any  engineering  or  management  corporation. 


REVERSE  CURRENT  RELAY 

By  Means  of  Flat  Spring  of  Non-Magnetic  Material 
"Freezing"   of  Armature   Is   Prevented 

A  reverse  current  relay  for  automobile  work  which  is 
"non-freezing"  has  been  made  the  subject  of  patent  No. 
1,206,699  by  Charles  E.  Harthan,  of  Lynn,  Mass.  After 
the  engine  has  been  started  electrically  and  attained  its 


REVERSE    CURRENT    RELAY    FOR    STORAGE    BATTERY    WORK 

normal  speed  the  dynamo  may  be  driven  by  the  engine 
and  run  as  a  generator  to  charge  the  storage  battery. 
In  systems  of  this  description  it  is  desirable  that  the 
generator  should  be  connected  to  the  battery  only  when 
its  voltage  exceeds  that  of  the  battery.  Heretofore 
this  desired  result  has  not  always  been  attained,  due  to 
the  fact  that  the  armature  of  the  controlling  relay  when 
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once  attached  is  \ci>  .ipi  in  "freeze"  < >n  the  once  meg 
aetised  core  and  therebj  not  be  enabled  to  perfora  its 
proper  function  of  opening  the  circuil  when  the  voltage 
is  diminished  below  the  critical  value.  A  Sal  spring  oJ 
Don-magnetic  material  Is  fastened  to  the  armature  to 
normally  hold  the  latter  awaj  from  the  rnagnel  and 
keep  the  two  contacl  members  separated,  This  spring 
bears  upon  the  end  of  the  magnetic  yoke  and  thus 
serve  as  s  non-magnetic  spacer  between  the  armature 
ami  the  yoke,  thereby  preventing  "freezing"  of  the 
armature  when  it  is  attracted  by  the  magnet. 


PRIVATE  OWNERSHIP  SAFER 

AND  MORE  EFFICIENT 

B.  K    Sunny  Scores  Government,  State  and  Municipal 

Control   of   Public    Utility    Properties 

and  Operation 

Public  utilities  in  the  hands  of  private  owners  and 
stockholders  spread  over  a  wide  area  are,  according  to 
B.  E.  Sunny,  president  of  the  Chicago  Telephone  com- 
pany, safer,  sounder,  and  more  efficient  than  if  they 
were  in  the  hands  of  the  federal  government,  the  state, 
or  the  municipality. 

Government  ownership  of  railways  has  proved  itself 
a  failure  in  the  conduct  of  the  postoffice,  said  the 
speaker.  He  cited  the  pork  barrel  methods  of  the  con- 
gressmen, and  told  of  various  legislative  abuses. 

"Think  of  the  grand  chain  of  railway  stations  the 
country  might  have  if  the  railways  were  run  by  the  gov- 
ernment," said  Mr.  Sunny. 

"One  of  the  worst  results  of  the  campaign  against 
the  corporations,"  he  said,  "was  the  putting  of  the  gov- 
ernment into  commerce.  Through  its  most  recent  ma- 
rine legislation  the  government  has  killed,  practically, 
international  shipping,  the  parcels  post  has  ruined  the 
express  business,  and  now  the  government  is  building 
its  own  railway  in  Alaska." 


UNION  ELECTRIC  LIGHT  & 

POWER  PROPERTY  VALUATIONS 

Company    Submits    Total    of    $32,586,362 — Missouri 

Commission  Experts  Place  Value  at  $22,757,409, 

Disallowing   Many   Charges 

The  Union  Electric  Light  &  Power  Company,  in  a  re- 
turn made  to  the  Missouri  Public  Service  Commission, 
at  Jefferson  City,  on  Monday,  values  its  plant  at 
$32,586,362.  This  sum  it  places  as  the  cost  of  reproduc- 
tion Dec.  31,  1916,  and  it  estimates  the  plant  to  be  of 
the  same  value  to  the  company.  The  original  cost  it 
places  at  $23,914,149. 

Following  are  some  of  the  main  items  in  the  report 
of  the  company:  Cost  of  reproduction,  $32,586,362; 
going  value,  $4,500,000;  overhead  charges,  $3,762,940; 
working  capital,  $1,200,000;  overhead  system,  $2,312,- 
857;  underground  system,  $4,156,484;  original  capital, 
$23,914,149.88;  charter  stock,  $14,000,000. 

For  some  fifteen  months  the  experts  of  the  commis- 
sion have  been  making  a  valuation  of  this  property. 
They  completed  their  report  this  week. 

The  valuation  of  the  plant  and  operating  valuation 
fixed  by  the  experts  as  a  basis  for  rate  making  as  filed 
with  the  commission,  is  about  30  per  cent  or  $10,000,000 
less  than  the  value  sworn  to  by  officials  of  the  company. 
The  state  experts  say  the  property  is  worth  only  $22,- 
757,409.  The  commission's  valuation  does  not  allow 
items  of  $5,833,102  charged  to  working  capital,  organi- 
zation expenses  and  promotion  charges. 


Public   Service  Commission    News 

Idaho  Commission 

After  inve  tigation  <>i  the  complaint  thai  tin-  service 
of  the  Meadows   Lighl   &   Power  Companj    was  inade 
quate,  eapet  iallj  during  the  periods  of  low  water  and  ex 
treme  cold  weather  the  Public  Utilities  Commission  or 
dried  the  company  to  lay  before  the  commission  within 
thirty  days  a  plan  lot-  an  extension  or  enlargement  of 

il  -  pre. cut   plant,  sufficient    to   furnish  electrical  ser. 

to  meet  present  demands  and  reasonable  demands  in  the 

future,  in  making  this  decision  the  commission  said  in 
part  : 

"It  is  absolutely  necessary  that  the  defendanl  enlarge 

and  extend  its  present  plant  and  better  its  service  to 
protect  the  investment  it  already  has  in  the  plant.  The 
commission  believes  that  if  the  present  plant  is  enlarged 
or  extended  so  as  to  give  good  service,  the  revenues  will 
he  sufficient  to  render  a  reasonable  return  upon  the  total 
value  of  the  improved  plant. 

"On  the  other  hand  we  do  not  mean  to  say  that, 
alter  the  defendant  makes  the  necessary  extensions, 
the  officers  can  sit  idly  by  and  wait  for  the  busi- 
ness to  come  to  the  company.  What  we  mean  to  say  is 
that  the  field  is  sufficiently  large  and  the  demand  for 
electrical  energy  sufficiently  great,  under  reasonable 
rates,  to  warrant  such  an  expenditure,  but  the  company 
must  make  an  honest  effort  to  develop  the  field,  and  the 
officers  must  by  their  conduct  gain  the  confidence  of  the 
public,  rather  than  act  in  an  arbitrary  and  overbearing 
manner." 

Alabama  Commission 

The  Birmingham  Railway,  Light  &  Power  Company 
will  be  permitted  to  make  a  general  reduction  of  5  per 
cent  in  its  rates  for  electricity  in  Birmingham,  but  will 
not  be  permitted  to  change  the  rules  under  which  it 
will  operate  in  that  city,  it  was  decided  by  the  Public 
Service  Commission. 

The  lighting  company  presented  the  schedule  carry- 
ing the  reductions  with  several  new  rules  which  it  pro- 
posed to  put  into  use.  These  proposed  changes  in  the 
rules  were  opposed  on  the  ground  that  they  would  oper- 
ate against  the  interests  of  Birmingham.  One  rule, 
which  the  company  sought  to  invoke,  provides  that  the 
company  cannot  be  forced  to  supply  electricity  to  any 
person  living  more  than  150  ft.  from  its  wire  unless 
the  person  constructs  a  transmission  line  for  the  dis- 
tance at  his  own  expense.  At  present  the  company  is 
forced  to  bear  the  expense  of  laying  the  lines.  Through 
the  decision  of  the  Public  Service  Commission  the 
reduction  in  lighting  rates  will  become  effective  without 
the  granting  of  any  concessions  by  the  consuming 
public. 

Colorado  Commission 

Exclusive  and  original  jurisdiction  in  all  cases  involv- 
ing rate  making  and  service  of  public  utilities  rests 
solely  with  the  Public  Utilities  Commission  under  a 
decision  of  the  State  Supreme  Court,  which  denied  a 
rehearing  in  the  case  brought  by  the  Denver  &  South 
Platte  Railroad  against  the  town  of  Englewood. 

The  Supreme  Court  ruled  the  lower  court  had  no  jur- 
isdiction where  the  question  of  a  contract  between  a 
city  and  a  public  utility  corporation  was  involved.  The 
railway  company  contracted  to  supply  transfers  to  a 
Denver  line.  Later  it  repudiated  this  contract.  When 
Englewood  went  into  court  to  force  the  company  to  give 
transfers  the  utility  commission  intervened,  claiming 
the  courts  had  no  jurisdiction.  The  high  court  upheld 
the  commission's  contention.  It  also  ruled  that  the 
utilities  board  has  the  right  to  set  aside  contracts  en- 
tered into  between  a  municipality  and  a  public  utility 
corporation. 
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Largest  Pelton  Wheel  in  England. — 

What  the  London  Electrical  Times  re- 
ports to  be  the  largest  Pelton  water 
wheel  constructed  in  England  has  been 
built  by  James  Gordon  &  Company, 
British  manufacturers,  for  the  Kinloch- 
leven  station  of  the  British  Aluminum 
Company  The  machine  has  a  speed 
of  300  r.p.m.,  and  is  rated  at  2000  to 
3500  b.hp. 

Silvanus    P.    Thompson    Memorial.  — 

A  fund  is  being  raised  in  England  to 
purchase  the  very  valuable  scientific 
library  of  the  late  Dr.  Silvanus  Thomp- 
son, who  died  June  13  last,  and  to  pre- 
sent it  to  the  British  Institution  of 
Electrical  Engineers  as  a  memorial  of 
his  life  and  work,  the  library  to  be  ac- 
cessible to  the  public  on  the  same  con- 
ditions as  the  Ronalds  library. 

Los  Angeles  $12,000,000  Bond  Issue 
Feb.  2. — On  Feb.  2  citizens  of  Los  An- 
geles will  vote  on  the  question  of 
issuing  $12,000,000  in  bonds  with  which 
to  acquire  the  distributing  systems  of 
the  Pacific  Light  &  Power  Corporation 
and  of  the  Southern  California  Edison 
Company.  Vote  will  also  be  taken  at 
this  election  on  a  charter  amendment 
which  must  be  passed  before  these  pur- 
chases could  be  legally  made. 

Heavy  Increase  in  Quicksilver  Pro- 
duction.— The  domestic  output  of  quick- 
silver in  1916,  according  to  preliminary 
estimates  of  the  United  States  Geo- 
logical Survey,  was  28,942  flasks, 
valued,  at  the  estimated  San  Francisco 
average  price  of  $125.90  a  flask,  at 
$3,643,800.  This  was  the  greatest  out- 
put in  quantity  since  1904  and  not  only 
the  greatest  in  value  since  1875,  but, 
excepting  the  value  of  $4,228,538  for 
that  year,  was  the  greatest  in  the  his- 
tory of  the  industry,  which  dates  back 
to  1850.  The  figures  for  1916  show  an 
increase  over  1915  of  38  per  cent  in 
quantity  and  99  per  cent  in  value. 

Massachusetts  Water  Supply  Report. 
— A  report  of  the  United  States  Geo- 
logical Survey  (Water  Supply  Papei 
No.  15)  by  C.  H.  Pierce  and  H.  J.  Dean, 
engineers,  covering  surface  waters  in 
Massachusetts,  has  recently  been  is- 
sued. The  volume  contains  much  data 
of  interest  from  the  hydroelectric 
standpoint  and  consists  of  430  pages  of 
text  and  tables,  with  eighteen  illustra- 
tions. It  sets  forth  the  results  of  an  ex- 
haustive investigation  of  stream  flow 
conditions  in  Massachusetts  with  a 
compilation  of  the  available  records  for 
many  years  in  the  basins  of  the  Hoosa- 
tonic,  Connecticut,  Millers,  Deerfield, 
Chicopee,  Westfield  and  Merrimac  riv- 
ers. The  report  contains  an  introduc- 
tion by  N.  C.  Grover  outlining  the  uses 
and  development  of  water  resources  in 
the  State,  an  article  on  Massachusetts 
topography,  and  a  valuable  gazetteer 
of  streams  and  ponds,  with  convenient 
tables  for  the  conversion  of  discharges 
into  run-off  depth  and  gallons,  veloci- 
ties into  miles  per  hour,  and  second-feet 
into  theoretical  horsepower  per  foot  of 
fall.  A  valuable  contour  map  drawn  to 
a  scale  of  1  in.  to  4  miles  shows  the 
principal  drainage  basins  and  gaging 
stations.  Long-term  records  of  the 
flow  of  the  Merrimac  River  at  Lowell 
are  a  notable  feature  of  the  report. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 

brief  notes  of  general  interest. 


Topeka   May   Close   Municipal    Plant. 

— W.  G.  Tandy,  one  of  the  commission- 
ers of  Topeka,  Kan.,  who  is  in  charge 
of  streets,  has  proposed  that  the  city 
make  a  contract  with  the  Topeka  Edi- 
son Company  whereby  the  company  will 
provide  the  energy  for  the  street  light- 
ing system  in  lieu  of  the  proportion  of 
earnings  of  the  company,  $4,000  to 
$5,000  a  year,  which  it  is  claimed  the 
company  is  to  pay.  Under  this  ar- 
rangement, the  city  would  discontinue 
its  municipal  light  plant  which  serves 
only  the  street  lights,  and  would  not 
make  necessary  expenditures  for  addi- 
tions and  improvements. 

New  Million  Dollar  Plant  for  Arizona 
Power  Company.  —  Announcement  is 
made  by  the  Arizona  Power  Company 
that  it  has  awarded  the  contract  for  the 
construction  of  an  additional  electric 
power  station  which  will  cost  approxi- 
mately $1,000,000.  The  proposed  plant 
will  be  operated  by  steam  and  will  have 
a  capacity  of  10,000  hp.  This  electrical 
energy  will  supplement  that  which  the 
company  is  already  obtaining  from  its 
hydroelectric  plants  at  Fossil  Creek  on 
the  lower  Verde  River.  It  is  stated  that 
the  transmission  systems  of  the  two 
plants  will  be  connected  and  that  when 
the  additional  power  of  the  new  sta- 
tion is  available,  a  transmission  line 
will  be  constructed  to  Jerome  for  the 
purpose  of  providing  power  for  operat- 
ing the  machinery  of  the  local  mines 
and  ore  mills. 

Sanitary  District  May  Not  Get  Addi- 
tional Joliet  Water  Power. — A  decision 
handed  down  by  the  Supreme  Court  of 
Illinois,  Dec.  21,  places  an  obstruction 
in  the  path  of  the  Sanitary  District  of 
Chicago  in  its  endeavor  to  obtain  con- 
trol of  a  dam  and  power  site  at  Jack- 
son Street,  Joliet,  111.  It  will  be  remem- 
bered that  on  July  17  of  this  year  Gov- 
ernor Dunne  of  Illinois  decided  to  lease 
this  site,  which  for  sixty  years  has 
been  held  by  the  Economy  Light  & 
Power  Company,  to  the  Sanitary  Dis- 
trict of  Chicago  (see  Electrical 
World,  Aug.  5,  1915).  But  as  soon  as 
this  decision  was  made  a  suit  was  be- 
gun to  restrain  the  district  from  sign- 
ing the  contract.  In  the  Circuit  Court 
the  injunction  was  denied,  but  the  Su- 
preme Court  overruled  that  decision  and 
remanded  the  case  with  directions  for 
a  verdict  in  conformity  with  its  find- 
ings. The  basis  of  the  decision  was  a 
ruling  that  the  bill  which  established 
the  Sanitary  District  expressly  states 
that  it  shall  confine  its  operations  in 
the  manufacture  and  sale  of  electricity 
within  a  prescribed  territory.  The 
Economy  site  lies  just  beyond  the  limits 
of  this  territory.  It  is  now  understood 
thai   the  Sanitary   District  will  go  be- 


fore the  Legislature  in  an  endeavor  to 
have  its  grant  extended  so  that  its  terri- 
tory will  include  the  power  site. 

Los  Angeles  Appropriates  Street 
Lighting  Load. — The  Los  Angeles  Gas 
&  Electric  Company  was  recently  noti- 
fied by  the  Board  of  Public  Works  of 
that  city  to  discontinue  street  lighting 
ice  in  the  Highland  Park  and  Gar- 
vanza  districts  north  of  Avenue  Fifty. 
Beginning  Dec.  20  these  districts  were 
to  be  supplied  by  electrical  energy  fur 
nished  under  contract  to  Los  Angeles 
by  the  municipal  power  plant  at  Pasa- 
dena. The  power  bureau  has  installed 
about.  225  street  lights  in  the  district* 
on  the  east  side  of  Los  Angeles. 

Two  Years  Before  Cleveland  Munic- 
ipal Plant  Can  Extend  Service  Into  New 
Districts. — Light  Commissioner  Davis 
has  explained  that  surveys  of  the  city 
are  now  being  made  to  see  where  the 
municipal  plant  will  secure  the  most 
patronage  when  it  is  in  position  to  ex- 
tend its  service  into  new  districts.  When 
this  is  completed,  the  Council  will  be 
asked  to  decide  which  will  be  the  first 
districts  to  receive  the  service.  How- 
ever, he  estimates  that  it  will  be  almost 
two  years  before  any  new  districts  can 
be  served.  Delivery  on  a  new  generator 
just  ordered  could  not  be  promised  un- 
der thirteen  months.  About  six  months 
would  be  required  to  install  the  gen- 
erator and  an  additional  boiler  and 
get  them  into  operation.  The  capacity 
then  will  probably  take  care  of  those 
only  who  have  had  applications  on  file 
for  months. 

Record  Output  of  Lead.— The  United 
States  Geological  Survey  has  just  pub- 
lished the  new  year  estimate  of  the 
production  of  lead  in  1916.  In  the  pro- 
duction of  lead  ore  there  was  a  gain 
of  10  per  cent  over  the  preceding 
year,  the  lead  content  of  ore  mined  in 
1916  being  estimated  at  622,000  short 
tons.  Missouri  had  the  largest  produc- 
tion and  also  made  a  gain  of  over  25,000 
tons.  Good  gains  were  made  by  Cali- 
fornia, Idaho,  Nevada,  Utah  and  New 
Mexico.  The  production  of  refined 
lead,  desilverized  and  soft,  from  do- 
mestic and  foreign  ores,  was  approxi- 
mately 579,600  tons,  worth  at  the  aver- 
age New  York  price  $73,826,000,  as 
against  550,055  tons,  worth  $51,705,000 
in  1915.  The  output  of  antimonial  lead 
was  about  21,800  tons,  worth  about 
$4,283,000.  The  domestic  production 
was  made  up  of  324,000  tons  of  de- 
silverized lead  and  234,200  tons  of  soft 
lead,  worth  in  all  about  $75,915,000,  and 
the  production  from  foreign  ores  is  esti- 
mated at  21,400  tons.  The  imports  of 
lead  in  all  forms  were  about  35,800 
tons,  and  the  exports  were  about  117,- 
550  tons,  of  which  108,200  tons  were  de- 
rived from  domestic  ores.  The  total 
exports  of  lead  were  valued  at  about 
$15,832,000.  The  consumption  of  lead, 
as  near  as  it  can  be  calculated,  disre- 
garding stocks  of  domestic  lead,  was 
471,200  tons,  as  against  426,751  tons  in 
1915.  The  price  of  lead  was  nearly  50 
per  cent  higher  in  1916  than  during  the 
preceding  year,  the  average  of  spot 
quotations  at  New  York  being  6.8  cents 
a  pound,  as  compared  with  4.7 
m    1916. 
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Rocheatei  Engineering.  Society. — At 
the  next  meeting  of  the  society,  tn  be 
held  on  Jan,  L2,  I  >a\  id  I  I  Lndquist, 
chief  engineer,  Otii  Elevator  Company, 
will  speak  on  "Modern  ESleetric  Eleva 
tors  and  Elevator  Design." 

Dallas      Electric      (  lull      and      Jovian 

League.  At  the  weekly  meeting 
Dee.  22,  ■  three  reel  film,  "The  King  of 
the  Ralls,"  ■  moving  picture  of  the  de- 
velopment Of  locomotives,  was  shown. 
These  films  showed  construction  and 
operating  features  of  the  Chicago,  Mil 
waukee  A  St.  Paul  Railway  electrifica- 
tion. 

\i m     \pplications  of  \-Kav. —  At  the 

i  sot h  meeting  of  the  Schenectady  Sec 

tion  of  the  A.  l.  K.  E.  held  on  Jan.  I, 
p.)  it.  nr.  \v.  p.  Davey  and  Dr.  A.  w. 
Hull  of  the  research  laboratory  of  the 
Genera]  Electric  Company  addressed 
the  meeting  on  "New  Applications  of 
\  Rays"  and  "\  Kay  -A  Key  to  the 
Structure  of  Matter." 

Date  of  Indiana  New  Business  Meet- 
ing Changed. — The  new  business  com- 
mittee of  the  Indiana  Electric  Light  As- 
sociation, of  which  O.  M.  Booher  of 
Kokomo,  is  chairman,  will  hold  the 
first  of  its  two  1917  conventions  at 
Muncie,  Ind.,  on  Jan.  23.  At  this  meet- 
ing plans  for  the  1917  state-wide  range 
campaign  will  be  discussed. 

W  ashington  Electrical  Contractors. 
— As  the  result  of  a  recent  conference 
the  electrical  contractors  in  Central 
Washington  will  abide  by  the  working 
agreements  of  the  Eastern  Division  of 
the  Washington  Association  of  Elec- 
trical Contractors  and  Dealers.  The  as- 
sociation has  for  its  aim  the  protection 
of  contractors  and  their  customers  in 
business  deals.  Owing  to  different 
working  conditions  in  the  eastern  and 
western  parts  of  the  State,  it  is  divided 
into  two  sections.  One  of  the  agree- 
ments made  at  the  meeting  was  that 
all  bids  on  electrical  jobs  should  be 
based  on  set  specifications,  in  the  ab- 
sence of  which  time  and  materials 
should  be  the  basis. 

New  York  Electrical  League  Holds 
Annual  Meeting. — The  annual  meeting 
of  the  New  York  Electrical  League  was 
held  Wednesday,  Jan.  3,  at  Stewart's 
restaurant,  New  York.  There  were  125 
members  present.  James  M.  Wake- 
man,  Jovian  Statesman-at-Large,  pre- 
sided. The  reports  of  the  committees 
were  read  and  approved,  and  the  elec- 
tion of  officers  for  the  ensuing  year  re- 
sulted as  follows:  President,  Arthur 
Williams;  treasurer,  A.  F.  De  Veau; 
secretary,  H.  E.  Cleland;  board  of  di- 
rectors, James  M.  Wakeman,  James  R. 
Pollock,  George  Williams  and  Fred 
Hartman.  An  amendment  was  pre- 
sented to  be  discussed  at  the  next  reg- 
ular meeting  suggesting  that  the  con- 
stitution be  changed  so  as  to  provide 
for  a  vice-president  and  two  more  di- 
rectors. Past-Jupiter  Frank  Watts  ad- 
dressed the  meeting,  giving  a  sketch  of 
Jovianism  from  its  inception  and  dwell- 
ing upon  the  necessity  for  well-organ- 


Associations 

and  Societies 

The  Directory  ol  Electrical  tasocia- 
iinns.  which  is  regularly  printed  in 
the  first  issue  of  each  month,  appears 
on  page  <>:i  of  this  Dumber. 


i/.ed  local  leagues,  working  in  co  oper 
ation   with   the  national  Jovian  Order. 

Pittsburgh  Meeting,  a.  I.  !•;.  i;.— The 
328th  meeting  of  the  institute  will  be 

held  at  the  Fort  Pitt  Hotel.  Jan.  L2, 
under  the  auspices  of  the  Pittsburgh 
section  of  the  traction  and  transporta- 
tion committee.  The  morning  and  after- 
noon will  be  devoted  to  various  commit- 
tee meetings,  to  a  number  of  inspection 
trips  to  points  of  electrical  interest, 
and  to  the  board  of  directors  meeting. 
\t  6.80  p.  m.  an  informal  dinner  will  be 
served.  The  technical  session  will  be 
held  at  8  p.  m.,  the  general  subject  of 
the  meeting  being  "Regenerative  Brak- 
ing." A  paper  entitled  "Regenerative 
Braking  of  Electric  Vehicles"  will  be 
presented  by  R.  E.  Hellmund  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company.  Technical  trips  will  be 
made  to  the  following:  Westinghouse 
Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.;  Duquesne  Light 
Company,  Brunot's  Island  power  plant; 
Pittsburgh  Railways  Company,  Home- 
wood  shops;  Pittsburgh  Railways  Com- 
pany, Taggart  Street  Substation;  Bell 
Telephone  Company,  Grant  exchange. 
The  Pittsburgh  Railways  Company  will 
furnish  special  cars  for  the  trips  to  its 
plants. 

The  Electrical  Man's  Responsibility 
to  His  Country. — H.  M.  Byllesby  ad- 
dresserd  the  Electric  Club-Jovian 
League  of  Chicago,  at  its  weekly 
luncheon  Dec.  28,  at  the  Hotel  Sher- 
man, on  the  above  subject.  In  the 
course  of  his  address  on  preparedness, 
he  said:  "If  the  perils  to  our  country, 
now  so  ominously  emerging,  are  over- 
come it  will  be  because  we  citizens 
calmly  and  with  spiritual  uplift  imme- 
diately consecrate  ourselves  to  that 
service  to  the  state  which  each  of  us  is 
best  able  to  discharge.  In  this  rising 
to  the  defense  of  our  beloved  country, 
which  has  showered  so  many  oppor- 
tunities upon  us,  the  electrical  man 
must  be,  and  naturally  will  be,  a  factor 
of  the  first  importance.  The  electrical 
man  has  had  an  experience  of  unique 
value  which  he  can  place  at  the  dis- 
posal of  his  country.  Modern  defense 
against  aggression,  and  modern  war  it- 
self, resembles  previous  periods  and 
conditions  only  in  the  fundamentals  of 
devotion  and  inflexible  resolve,  of  phys- 
ical fitness  and  heroism;  in  all  other 
details  it  has  become  a  matter  of  head- 
work,  of  the  closest  kind  of  mental  con- 
centration, and  application  of  engineer- 
ing, and  largely  electrical  engineering 
— a  matter  of  resource  and  adaptation 
of  means  to  an  end.  The  electrical 
man,  imbued  with  the  inspiration  of 
his  great  achievements  and  the  inspira- 
tion   he  has   inherited   from   the    great 


founder  and  leadei  of  the  Industry,  is 
peculiai  ly  pi  epai  ed  for  hi  hai  <•  In  the 
defense  of  his  count ry." 

Winter    Meeting   Weatern   New    EngJ 

laud  Electrical  [napectore.    There    will 

be  held  at  the  City  Hall,  Northampton 

.  "ii  Jan.  nt,  the  winter  meeting 

of    the    Western    New    England    section] 

of  the  National  Association  of  Bleej 
trical  Inspectors.    The  open    essionwll 

start  at  II  a.  in.  A.  \V.  Hopkin  ,  pre- 
Biding.  .Mayoi  \  .1.  Morse  will  deliver 
the  address  of  welcome,  to  which  re- 
sponse will  be  made  by  Past  National 
President  Thomas  Henry  Day.  Follow- 
ing there  will  be  an  open  forum  at 
which  the  subject,  "The  National  Elec- 
trical Safety  Code"  will  be  discussed 
from  the  following  angles: 

What  was  the  need  for  such  a  code? 
Is  a  single  safety  code  to  be  preferred 
to  many  in  various  jurisdictions?  Was 
the  U.  S.  Bureau  of  Standards  the 
proper  body  to  take  the  initiative  and 
responsibility  in  preparing  such  a  code? 
What  are  the  principles  of  protection 
involved?  Are  they  sound?  Do  the  rules 
of  the  code  represent  present  practice? 
Are  they  reasonable?  Will  the  applica- 
tion of  the  code  promote  or  retard  the 
use  of  electricity?  How  can  the  code 
be  introduced  into  use  most  helpfully  ? 

This  subject,  together  with  questions 
presented  during  the  forum,  will  be 
discussed  by  W.  J.  Canada,  U.  S.  Bu- 
reau of  Standards,  Department  of  Com- 
merce, Washington,  D.  C.  E.  A.  Brad- 
dell,  of  the  Sprague  Electric  Works, 
New  York  City,  will  preside  during  the 
forum. 

An  exhibit  of  the  methods  used  by 
several  inspection  departments  for 
keeping  their  inspection  records  will  be 
in  charge  of  Richard  J.  Forsyth. 

At  the  afternoon  session,  with  Vice- 
president  L.  N.  Heebner  in  the  chair, 
there  will  be  another  open  forum.  This 
one  on  "The  Grounding  of  Alternating- 
Current:  Secondary  Distribution  Sys- 
tems." There  will  be  considered  the 
following: 

Its  purpose  and  object?  Does  it  re- 
duce the  fire  hazard?  Does  it  safe- 
guard the  life  hazard  ?  Does  it  injure 
water  piping?  Under  normal  condi- 
tions is  there  a  flow  of  current  along 
water  mains  thus  making  possible  ac- 
cidents to  men  repairing  water  pipes 
in  ditches  and  elsewhere?  What  is  the 
best  method  of  maintaining  an  efficient 
and  a  permanent  ground? 

This  subject  will  be  explained  and  the 
above  questions,  and  a  score  of  others 
like  them,  will  be  answered  by  William 
H.  Blood,  Jr.  of  Boston,  Mass.,  insur- 
ance expert  of  the  National  Electric 
Light  Association  and  chairman  of  the 
grounding  committee,  National  Elec- 
trical Code.  W.  K.  Tuohey,  Springfield, 
Mass.,  first  vice-president  National 
Electrical  Contractors'  Association,  will 
preside  during  this  forum.  The  spring 
meeting  will  occur  on  April  11,  in 
Holyoke,  Mass.  At  this  meeting  the 
changes  which  will  have  been  made  in 
the  National  Electrical  Code  will  be 
considered.  Any  one  desiring  an  invi- 
tation to  attend  this  meeting  will  kind- 
ly send  his  name  and  address  to  the 
secretary,  Richard  J.  Forsyth,  247  Wells 
Street,  Greenfield,  Mass. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


INDUSTRIAL  ACTIVITY  DURING 

PAST  YEAR  TREMENDOUS 

Production  of  Electrical  Goods  Passes  the  $500,000,000 

Mark — Unfilled  Orders  Amount  in  Value  to 

an  Additional  $200,000,000 

At  no  time  in  the  history  of  the  world  has  industry 
been  carried  on  so  tremendously  as  during  the  twelve  months 
of  the  year  that  has  just  passed.  The  new  year  is  ushered 
in  to  the  music  of  a  record  of  production  difficult  not  only 
to  surpass  but  even  to  equal.  In  this  flood  of  business 
prosperity  the  electrical  industry  was  swept  along  with 
the  leaders.  Electrical  manufacturers  and  jobbers  have 
produced  and  sold  to  the  last  ounce  that  was  physically 
possible,  and  yet  the  market  is  unsatisfied.  The  pro- 
duction of  electrical  goods  in  1916  went  beyond  the  $500,- 
000,000  mark,  while  the  unfilled  orders  at  the  beginning  of 
1917  were  probably  well  over  $200,000,000.  There  was 
placed,  therefore,  in  1916  a  volume  of  orders  for  electrical 
equipment  of  $750,000,000,  a  most  stupendous  total  for  an 
industry  that  has  practically  grown  up  within  the  present 
generation. 

Along  with  the  immense  volume  of  business  went  all  of 
the  customary  features  that  accompany  the  economic  condi- 
tion when  demand  exceeds  supply  and  also  many  others 
that  were  entirely  new.  Problems  arose  daily  the  solution 
to  which  could  not  be  found  in  the  pages  of  experience  and 
on  which  decisions  had  to  be  made  quickly. 

A  Seller's  Market 

Here  was  a  clear-cut  case  of  a  seller's  market,  and  it 
came  on  the  heels  of  just  as  clear-cut  a  case  of  a  buyer's 
market.  It  came  so  suddenly  and  gained  momentum  with 
such  rapidity  that  the  majority  of  electrical  manufacturers 
were  unprepared.  Stocks  were  soon  depleted  and  manufac- 
turing facilities  at  the  beginning  of  1916  were  generally 
insufficient.  A  large  amount  of  factory  space  that  ordinarily 
was  devoted  to  the  manufacture  of  electrical  products  had 
a  few  months  previous  been  turned  over  to  the  manufacture 
of  war  munitions.  When  manufacturers  tried  to  enlarge 
their  equipment  they  were  faced  by  a  machinery  market 
already  flooded  with  orders.  But  little  provision  had  been 
made  generally  by  electrical  manufacturers  toward  secur- 
ing a  large  stock  of  raw  materials  until  they  were  sud- 
denly faced  with  a  condition  of  practically  empty  bins  and 
then  the  spot  supply  had  been  contracted  for. 

Prices  naturally  advanced.  Raw  materials  were  soaring 
rapidly  and  other  production  costs  as  well  and  manufac- 
turers were  forced  to  make  frequent  advances  in  price  in 
order  to  insure  a  profit. 

Here  are  shown  some  of  the  raw-material  prices  that  pre- 
vailed at  the  beginning  and  ending  of  1916.  No  attempt  is 
made  to  show  how  high  prices  went  in  1916. 

Dec.  28,  19  1. ".  Dec.  26.  1916 

\_ ■  A^ 

Selling  Prices  Selling  Prices 

Bid  Asked  Bid       Asked 

Copper,    I'rime    Lake 21.77.       to  22.00  31.00  to  31.50 

Copper,    electrolytic 21.75      to  22.00  31.00  to  32.00 

,er      casting 20.87%  to  21.12%  29.50  to  30.00 

Copper  wire  base 22.75       to  23.25  37.00  to  38.00 

j, cad                                                 5.40  7.50 

Nickel                    '"                           .  ...  15.00       to  50.00  50.00 

Sheet    zinc,   f.o.b.   smelter 22.00  21.00 

Spelter,   spot 17.42%  to  17.67%  9.80  to  10.00 

Tin.   straits    39.12%  40.62% 

Aluminum,   98  to  99   per  cent....  53.00      to  55.00  60.00  to  64.00 

And  although  the  prices  were  higher,  the  profit  made  by 
electrical  manufacturers  in  1916  while  larger  in  gross 
amount  than  in  previous  years  due  to  the  increased  volume 
of  business  was  in  actual  per  cent  less  th.an  in  1915.   Greater 


prices  could  have  been  had  for  the  buyer  was  prepared  to 
pay  almost  any  price  within  reason;  but  the  distributers 
of  electrical  goods  had  the  best  interests  of  the  industry  in 
mind  and  made  every  effort  to  keep  prices  down. 

Labor  Conditions 

Labor  was  a  particularly  difficult  problem  to  handle  in 
1916  and  is  to-day.  Not  counting  bonuses,  it  is  estimated 
that  wages  advanced  during  the  year  over  25  per  cent.  At 
the  same  time  it  was  particularly  hard  to  obtain  sufficient 
and  efficient  labor.  Offers  of  higher  wages  enticed  men 
from  shops  all  the  time,  and  as  a  result  the  men  al- 
ways going  to  new  jobs  were  grossly  efficient.  Labor  had 
advanced  to  such  an  extent  in  prices  and  was  so  inefficient, 
it  was  estimated  by  the  Electrical  World,  that  only  about 
60  per  cent  as  much  actual  labor  could  be  had  for  $1  in 
1916  as  in  1915. 

In  addition  to  the  insufficiency  of  labor  there  was  a 
scarcity  of  raw  products.  The  war  curtailed  and  in  some 
cases  stopped  the  supply  of  many  products  for  which  elec- 
trical manufacturers  of  this  country  had  depended  on  the 
rest  of  the  world:  Dyes,  chemicals,  rubber,  certain  glass- 
ware, etc.,  and  at  the  same  time  took  for  munition  manu- 
facture a  very  large  portion  of  the  raw  products  having 
origin  in  the  United  States. 

Such  was  the  condition  of  the  labor  and  raw  materials 
market  that  had  to  be  faced  by  the  electrical  manufacturers 
in  1916,  and  yet,  under  these  conditions  the  output  of  elec- 
trical products  exceeded  by  millions  of  dollars  that  of  any 
previous   year.      Demand   for  motors   began   in   the  fall   of 

1915  and  was  the  first  to  feel  the  upward  swing  of  busi- 
ness.    Stocks   were    quickly    depleted,   and   by   the    first   of 

1916  it  was  impossible  to  secure  quick  delivery  except  on 
orders  for  standard  sizes  in  lots  of  one  and  two.  Larger 
orders  had  to  wait  their  turn,  and  deliveries  were  promised 
from  six  weeks  to  six  months  and  ofttimes  longer,  depend- 
ing on  the  size  of  the  order  and  the  type  of  motor  desired. 
It  was  practically  impossible  to  supply  the  demand  for  frac- 
tional horsepower  motors.  In  fact,  some  manufacturers  of 
small  motor-driven  equipment  had  to  take  their  products  off 
the  market  because  of  their  inability  to  secure  fractional 
horsepower  motors.  A  case  is  brought  to  mind  where  a 
washing-machine  manufacturer  had  a  sufficient  supply  of 
washing  machines  in  stock  to  supply  all  customers  but 
could  not  fill  an  order  for  months  because  he  could  not 
secure  the  motors. 

Steam  and  Water  Turbine  Production 

Production  of  turbines,  both  steam  and  water,  was  very 
large,  especially  the  former,  of  which  the  1916  output  was 
about  3,000,000  kw.  The  output  of  the  latter,  it  is  conserva- 
tively estimated,  was  500,000  hp. 

Owing  to  the  sales  of  such  a  large  amount  of  power-con- 
suming equipment  and  also  as  a  protection  against  the  fu- 
ture the  volume  of  generator  buying  also  was  large. 

Wire  and  cable  mills  for  the  past  year,  excepting  periods 
during  which  the  men  were  out  on  a  strike,  have  been  work- 
ing to  capacity  limit  and  yet  local  stocks  are  practically 
gone.  In  some  sizes  of  stranded  wire  there  is  practically 
no  stock  in  the  country.  Magnet  wire  is  so  scarce  that 
motor  users  have  been  warned  to  use  the  greatest  care  with 
motors  there  being  no  stock  with  which  to  effect  repairs. 

Lamp  manufacturers  started  the  year  with  practically 
a  three  months'  reserve  stock  on  hand;  but  this  is  now  about 
gone,  and  orders  are  now  being  filled  from  daily  production 
with  demand  in  excess  of  supply.  Electric  range  manufac- 
turers started  the  year  expecting  a  $1,000,000  demand  and 
soon  found  that  the  1916  output  would  exceed  $2,000,000  in 
value. 

Hot,  sultry  weather  in  July  and  August,  with  no  rain  for 
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weeks  in  th<-  Middle  West,  broughl  about  ■  record  demand 
for  fan       i  srg<     ■•"       h  id  been  carried  over  by  1 1 1  •  -  l 
from  1916,  i>ui  these  plui  uh.it  the.  manufacturer!  had  pro 
duced  for  the  1918  ere  in  ufflcient.     So  gn 

tin-  demand  foi  ire  that  the  mills,  contrary  t"  ■  well 

iii  hed    custom,   did    not    shut    down    in    the    summei 
monl 

Orderi  were  piling  up  on  the  books  :it  such  s  rate  thai 
it  becami  to  attempt  to  obtain  more  and 

toward  tin1  latter  pari   of  the  rammer  salesmen  began  to 
!'<■  called  in.    The]  were  kept  al  work,  many  of  them, 
plaining  to  customers   why   goods  ordered   for    August   or 
September  delivery  probably  would  be  received  by  the  lirst 
of  1917,  or  perhapi  later.     New  bu  I  discouraged. 

With  one  or  two  exceptions  the  orders  placed  In  L916  were 
not   particularly   large.     In   the   first    few  days  of   L916  s 

$1, ,000  onlcr  was  placed  for  the  electrical  equipmenl  of 

a  steel  mill,  and  in  the  Last  iVw  weeks  of  the  year  a  promi 
tuMit  holding  company  placed  a  $1,000,000  contracl 

trical    equipment    for    its    various    plants.     As   a    rule,   how- 

ever,  the  orders  were  not  of  a  Bice  to  create  comment. 

On   the   Other   hand,   there   was   a    marked   tendency    toward 

the  purchase  of  units  larger  than  ordinary  rating.    Orders 

were  received  for  a  number  of  l.">,0()0-hp.,  L2,000-hp.  and 
hp.  motors.  The  L6,000-hp.  size  is  the  largest  ever 
built.  Turbo  generator  sets  passed  the  60,000  hp.  mark  early 
in  the  year,  when  a  73,000-hp.  set  was  ordered.  There  have 
been  other  orders  for  sets  in  the  neighborhood  of  50,000 
hp.,  which  rating  was  unattained  until  a  few  months  previ- 
ous to  the  placing  of  the  order  for  the  7.'U>00  hp.  set. 

As  a  year  of  broken  promises  1916  will  long  be  remem- 
bered. Deliveries  promised  for  four  months  might  be  de- 
livered in  eight.  Nor  was  it  altogether  due  to  conditions 
over  which  the  manufacturer  had  any  control.  First,  the 
manufacturer  had  difficulty  in  getting  machinery,  help  and 
raw  materials.  His  deliveries  were  delayed  and  to  that  ex- 
tent his  orders  were  held  back.  In  the  spring,  railroad  lines 
became  congested  and  roads  had  to  place  embargoes  on  prac- 
tically everything  except  foodstuffs  and  fuel.  Strikes  were 
numerous,  lasting  generally  over  a  month.  Deliveries, 
therefore,  grew  worse  as  the  orders  piled  up.  As  this  con- 
dition became  apparent  to  the  trade,  buyers  began  to  with- 
draw from  the  market,  and  late  in  the  summer  a  decided 
sloping  off  on  incoming  orders  began  to  be  noticed.  Since 
then  deliveries  have  been  slowly  getting  better  until  at  the 
end  of  191G  they  were  again  normal  in  many  lines. 

This  condition  of  delayed  deliveries  occasioned  the  use 
of  a  number  of  new  business  methods  each  with  its  own 
problem.  To  save  time,  raw  materials  in  small  lots  were 
ordered  shipped  express,  thereby  increasing  transportation 
charges,  and  when  deliveries  of  the  finished  product  were 
delayed  the  buyer  received  his  goods  by  express.  There 
arose,  therefore,  the  question  of  who  should  pay  the  excess 
charges  of  express  cost  over  freight,  shipper  or  receiver. 
Materials  and  goods  were  ordered  by  telephone  that  for- 
merly were  ordered  from  a  salesman  or  by  letter. 

Previous  to  this  past  year  a  number  of  foundries  were 
engaged  in  manufacturing  electrical  products  such  as  lamp- 
posts, boilers,  condensers,  steam  and  water  turbines,  etc. 
Many  of  these  foundries  during  1916  discontinued  the  man- 
ufacture of  all  electrical  products.  These  were  taken  up 
originally  as  a  side  line,  and  as  soon  as  regular  work  was 
great  enough  to  take  up  the  entire  foundry  space  the  side 
lines  were  abandoned. 

Few  New  Products  Developed 

Few  new  electrical  products  were  developed  during  1916. 
Probably  about  half  as  many  new  wiring  devices  were  placed 
on  the  market  in  1916  as  in  1915.  Manufacturers  were  too 
busy  during  the  past  year  to  devote  the  time  or  necessary 
factory  space  to  the  development  of  new  products.  Fur- 
thermore, it  was  with  great  difficulty  that  raw  and  manu- 
facturing materials  could  be  had  in  quantities  sufficient  for 
the  manufacture  of  products  then  on  the  market.  Instances 
are  recalled  where  the  sale  of  new  products  brought  out 
during  the  year  was  not  pushed  because  of  the  impossi- 
bility of  obtaining  the  necessary  manufacturing  materials. 

Credit  conditions  in  1916  were  excellent.  Credit  terms 
were  generally  tighter  than  had  been  the  rule.  This  was 
made  possible  by  the  excess  of  demand  for  electrical  goods 


over  the    uppl)      Trad ptances  were  more  generally  in 

ectrical   industry.     Collections  were  excellent 
\  larger  number  of  buyer-  took  advantage  of  tin-  di  ''"111! 
for  prompt  payment. 

Buyi  large,  particularly  those  of  jobbers, 

in  many  In  tance      locks  wen-   inn  |,,  ,   ,,  ,,i   greater  than 
normal,  not   i ■■  s   LOO  per  cent   incres  e  in  demand, 

but    because   of   delayed   deliveries.      In    ordei     tfl    protect    CUS- 

tomei  ere  necc    ary,  for    hould  1 1  ocl 

low   the  jobbers   knew   that   it  would   be   month  they 

could  be  replenished,    Thi    heavy  Increase  In  Btocl     cs 
manufacl  n  iderable  apprehension  particularly  b 

credit  risk.    Where  it  was  thought  thai  ■  buyer  had  0 
stocked,  particularly  stringent  credil  term    were  Impo 

Electrk  m.  Jobbing  Business  in  1916 

The    jobbing    business    was    exceptionally     large     in     L916. 
.lobbing    picked    up    in    the    fall   of    1916   and   has   continued 
large   since   then.      The    1916   jobbing   business   was   at    li 
50  per  cent  greater  than  in  1915. 

The  more  extended  use  of  electricity  in  the  past  year 
brought  a  large  demand  on  the  jobber.  Wire,  conduit,  fit- 
tings, fans  and  household  appliances  sold  very  well.  Better 
factory  lighting  brought  about  the  sale  of  large  quantities 
of  lighting  materials,  such  as  reflectors,  lamps,  shades,  etc. 

Jobbers'  expenses  have  been  growing  steadily  heavier  and 
out  of  proportion  to  the  increase  in  business.  Owing  to  the 
large  sale  of  small  lots  of  electrical  merchandise  at  whole- 
sale prices  jobbing  overhead  has  rapidly  increased.  Par- 
ticularly has  this  been  true  of  the  local  jobber,  and  late  in 
the  year  there  was  begun  a  movement  towards  eliminating 
this  evil  from  the  jobbing  trade.  One  of  the  suggestions 
was  the  institution  of  a  standard  package  for  each  article  of 
merchandise.  This  package  would  then  be  the  jobbing  unit, 
no  sale  to  be  made  at  wholesale  prices  of  part  of  a  unit. 

The  movement  to  simplify  discounts  in  the  electrical 
trade  found  favorable  action  in  1916.  This  was  in  large 
part  due  to  the  existing  trade  conditions.  Rather  than 
raise  list  prices  one  or  two  of  the  trade  discounts  were 
lopped  off  when  a  price  increase  became  necessary.  When 
it  became  apparent  that  discounts  were  becoming  simpler, 
a  number  of  manufacturers  took  the  final  step  and  made  but 
a  single  basic  discount.  In  most  cases  this  final  discount 
is  equal  to  the  combined  old  first  and  second  discounts. 

As  the  year  wore  on  the  number  of  electrical  factories 
under  construction  increased.  Plans  were  laid  for  one 
$7,000,000  factory  and  many  separate  plants  at  over  $1,000,- 
000  valuation.  In  looking  forward  to  the  coming  months  of 
the  new  year  this  large  building  plan  is  significant,  mean- 
ing, as  it  must,  that  the  manufacturers  have  confidence  in 
the  months  to  come. 

Also  a  surprisingly  large  number  of  new  companies  were 
organized  during  the  year  to  engage  in  electrical  manu- 
facture. None  of  these  companies,  however,  was  particu- 
larly large. 

In  the  second-hand  market  for  electrical  goods  conditions 
in  1916  were  without  precedent.  Poor  deliveries  and  neces- 
sity for  immediate  shipment  continued  to  reduce  the  second- 
hand stock,  particularly  of  motors,  from  one  of  large  dimen- 
sions to  a  very  few  pieces.  Direct-current  motors  that  had 
been  replaced  by  alternating-current  motors  again  went  on 
the  lines. 

As  a  direct  result  of  the  May  Chicago  N.  E.  L.  A.  conven- 
tion electric  vehicle  manufacturers  offered  under  different 
plans  special  discounts  to  central  stations  on  truck  sales. 
Although  the  plans  have  been  in  effect  but  a  few  weeks  the 
number  of  sales  resulting  has  been  quite  appreciable. 

There  was  noticed  late  in  1916  a  tendency  toward  more 
popular  prices  of  passenger  electrics.  Two  well  known 
companies  put  out  models  to  sell  under  $2,000,  while  a  $700 
model  has  been  announced  as  ready  for  exhibition. 

The  movement  for  standardization  received  in  the  past 
year  a  great  impetus.  The  Electric  Power  Club,  the  Asso- 
ciated Manufacturers  of  Electrical  Supplies  and  the  Elec- 
trical Supply  Jobbers'  Association  have  all  been  busy  in 
promoting  standardization  of  different  lines. 

A  number  of  important  patent  matters  that  had  been 
hanging  fire  for  some  time  were  taken  up  and  agreements 
made.  The  General  Electric  Company  in  February  won 
its  suit  against  the  Laco-Phillips  Company  for  infringement 
of  the  Just  and  Hanhaman  patent  for  a  tungsten  incandes- 
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cent  lamp.  Since  that  time  a  number  of  independent  lamp 
manufacturers  have  been  licensed  to  manufacture  their 
lamps  under  the  patent.  Licensee  arrangements  were  made 
by  the  General  Electric  Company  and  the  Hoskins  Manu- 
facturing Company,  owners  of  the  Marsh  patent  for  nickel 
chromium  as  a  resistance  element,  with  the  several  manu- 
facturers of  heating  appliances.  Under  the  terms  of  the 
license  there  will  now  be  a  minimum  selling  price  for  all 
classes  of  appliances.  In  December  the  Kenny  patent 
owned  by  the  Vacuum  Cleaner  Company  was  sustained  in 
the  portable  electric  class. 

Based  on  the  government  returns  for  the  first  ten  months 
of  the  past  year  the  value  of  electric  exports  of  American 
manufacture  reached  a  new  high  record  in  1916.  Estimates 
made  by  the  Electrical  World  put  the  1916  electrical 
exports  at  between  $37,000,000  and  $40,000,000.  The  year 
was  notable  in  the  large  increase  in  the  value  of  the  exports 
of  insulated  wire  and  cables,  metal  filament  lamps,  motors 
and  miscellaneous  merchandise. 

Much  of  the  increase  in  exports  has  been  to  England, 
France  and  Russia  to  supply  the  markets  formerly  supplied 
by  Germany. 

SUPPLY  JOBBERS  STOCKS 

AT  BEGINNING  OF  NEW  YEAR 

Reports  from  Different  Sections  of  the  Country  Show 

Buying  for  1917  to  Be  Regulated  Generally 

by  Both  Deliveries  and  Demand 

Electric  supply  jobbers  are  very  uncertain  regarding  the 
prospects  for  1917,  according  to  reports  received  by  the 
Electrical  World  from  most  of  the  important  jobbing 
centers  of  the  country.  Jobbers  were  asked  to  report  con- 
cerning the  present  condition  of  stocks  and  the  manner  in 
which  1917  buying  would  be  regulated. 

The  reports  show  that  stocks  are  generally  large,  with 
a  shortage  in  wire.  Jobbers  seem  to  be  divided  in  regard 
to  buying  for  1917.  Some  will  place  large  orders  far  in 
advance  to  offset  poor  deliveries,  while  there  was  also  a 
decided  tendency  to  be  very  conservative  in  buying.  This 
element  of  jobbers  are  fearing  a  peace  negotiation,  when 
it  is  expected  that  prices  will  fall.  A-  satisfactory  profit 
has  already  been  taken  on  the  rising  market.  No  desire 
is  felt  by  these  jobbers  to  sacrifice  these  profits  in  a  falling 
market. 

Following  are  the  conditions  as  they  exist  locally: 

New  England 

Boston,  Mass. — Large  stock  being  carried  at  present  as 
result  of  heavy  volume  of  trade  and  efforts  to  anticipate 
demand.  Large  stock  on  hand  of  lamp  cord,  insulated  wire, 
cable,  conduits,  lamp  sockets  and  fittings,  heating  appli- 
ances, lighting  fixtures  and  miscellaneous  supplies.  Fan 
supply  low;  shortage  of  incandescent  lamps. 

No  special  stocking  up  is  planned,  but  the  policy  is  to 
maintain  a  steady  patronage  of  the  manufacturers;  pur- 
chases responsive  in  volume  to  demand  anticipated.  No 
let-up  in  demand  apparent  for  next  few  months. 

Demand  will  be  a  larger  factor  than  deliveries  as  1917 
comes  in.  Some  difficulty  expected  in  obtaining  iron 
conduit. 

Worcester,  Mass. — In  the  main,  stock  is  about  normal. 
Deliveries  are  good,  90  per  cent  of  recent  orders  being 
delivered  within  about  thirty  days.  Another  10  per  cent 
advance  in  manufacturers'  prices  is  hinted.  More  lamps 
could  have  been  sold  had  they  been  obtainable.  Less-than- 
normal  supply  of  lamp  cord;  normal  supplies  of  insulated 
wire,  cable,  lamp  sockets  and  fittings,  wiring  supplies  and 
fittings;  extra  supply  of  fans,  normal  supplies  of  frac- 
tional horse-power  motors,  heating  appliances,  lighting  fix- 
tures and  miscellaneous  electrical  equipment. 

Delayed  shipments  of  iron  conduit  due  to  railroad  con- 
gestion are  causing  trouble.  Very  small  demand  for  fans 
for  winter  uses  in  Worcester;  mercantile  field  for  winter 
fan  service  pretty  thoroughly  filled. 

The  buying  in  1917  will  be  influenced  by  both  delivery 
and  demand.  It  is  hoped  that  improved  deliveries  can  be 
had  on   items  at  present  handicapped,  thereby  tending  to 


reduce  overhead  costs   necessitated   by  attempting  to  carry 
stock  large  enough  to  offset  delays  in  filling  orders. 

Atlantic  States 

New  York,  N.  Y. — Stocks  are  large  on  almost  all  items 
because  jobbers  anticipated  poor  deliveries.  Buying  in 
1917  will  be  governed  by  both  deliveries  and  demand,  par- 
ticularly the  former,  should  the  market  hold  up. 

Philadelphia,  Pa.-  -Stock  on  hand  at  present  is  worth 
more  than  usual  at  this  time  of  the  year,  due  mostly  to 
increased  value  of  items.  Great  delays  experienced  in  get- 
ting all  standard  items.  Buying  will  be  for  requirements, 
and  will  stop  as  long  as  possible  after  the  slightest  consid- 
eration of  peace  abroad.  Because  losses  on  electrical  sup- 
ply stocks  are  likely  to  be  terrific  when  prices  fall  stocks 
are  being  kept  down. 

Richmond,  Va. — Value  of  stock  in  excess  of  normal,  but 
unbalanced,  being  large  in  some  items  and  small  in  others. 
Stock  normal  in  lamp  cord,  conduit,  fans,  heating  appli- 
ances (short  on  some  items)  and  lighting  fixtures;  below 
normal  on  all  other  standard  goods,  and  large  in  miscel- 
laneous items.  Fractional  horsepower  motor  stocks  prac- 
tically depleted,  lamp  deliveries  very  uncertain  and  unsat- 
isfactory. Purchases  for  1917  will  be  governed  by  both 
delivery  and  demand,  but  owing  to  market  conditions  de- 
livery will  probably  be  the  most  important  factor. 

Central  States 

St.  Joseph,  Mo. — Shortage  in  asbestos  covered  wire,  rub- 
ber covered  wire  and  transmission  line  material.  Buying 
will  be  cautious  in  view  of  a  possible  slump  in  future  prices. 

Birmingham,  Ala. — Present  stock  is  large  but  the  supply 
on  hand  of  lamp  cord,  fans,  fractional  horsepower  motors 
and  lighting  fixtures  is  small.  Owing  to  a  fear  of  the 
market  breaking  future  buying  will  be  light,  and  will 
be  governed  principally  by  delivery. 

St.  Paul,  Minn. — Large  stocks  on  hand  because  of  poor 
deliveries.  Provided  materials  can  be  secured  1917  stock- 
ing will  be  heavy.  Delivery  will  be  more  important  than 
demand  in  regulating  1917  buying. 

Memphis,  Tenn. — At  the  present  time  merchandise  stock 
is  practically  normal.  An  effort  has  been  made  to  increase 
the  stock  in  anticipation  of  slow  shipments  from  manufac- 
turers, and  to  take  advantage  of  the  rising  market  by  in- 
vesting as  much  capital  as  possible  in  the  purchase  of 
goods.  These  efforts,  however,  have  been  largely  nega- 
tived by  the  inability  of  factories  to  make  shipment  in  ac- 
cordance with  promises.  Buying  in  1917  will  be  influenced 
both  by  delivery  and  demand,  but  more  largely  by  the 
former  unless  some  radical  change  occurs  in  conditions. 

New  Orleans,  La. — Stock  is  large  and  will  be  kept  so 
provided  deliveries  can  be  had.  Long  time  orders  are  being 
placed. 

San  Antonio,  Tex. — Stocks  are  larger  and  buying  heavier. 
Stocks  of  insulated  wire  are  small  because  of  poor  de- 
liveries. 

Pacific  Coast  States 

Loa  Angeles,  Cal. — Stock  is  about  average.  Future  re- 
quirements were  anticipated  and  stocks  laid  in  accord- 
ingly. Stocks  are  small  in  lamp  cord,  insulated  wire, 
cable,  lamp  sockets  ami  fittings,  wiring  supplies  and  fit- 
tings, fans,  fractional  horsepower  motors,  incandescent 
lamps.  This  is  mostly  due  to  a  shortage  on  the  Pacific 
Coast.  As  long  as  the  market  remains  in  an  unsettled  con- 
dition stocking  will  be  light.  Buying  for  1917  will  be 
equally  influenced  by  demand  and  delivery. 

San  Francisco,  Cal. — Stock  small  of  lamp  cord,  insulated 
wire,  cable,  fans  (out  of  season),  due  generally  to  poor 
deliveries.  Other  stock  is  normal.  Buying  will  be  guided 
by  demand. 

Seattle,  Wash. — Very  small  stocks  of  lamp  cord,  insulated 
wire  and  cable,  lamp  sockets  and  fittings,  wiring  supplies 
and  fittings.  Other  stocks  are  generally  satisfactory  or 
large.  On  account  of  poor  deliveries  business  is  being  an- 
ticipated by  ordering  from  two  to  six  months  ahead. 

Tacoma,  Wash. — Stock  is  small  in  lamp  cord,  insulated 
wire  and  cable,  but  generally  satisfactory  or  large  in  other 
items.  Business  in  1917  is  expected  to  be  larger  than  in 
1916.     Larger  stocks  will  be  laid  in. 
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Manufacturing  and  Industrial 

Stanlej    M     (racy,  until   recently   Western  district   man 
ager  in  the  Chicago  office  of  the  Driver  Harri     Wire  l  om 
pany,  is  now  assistanl    general  Bales  manager  al  the  main 
office  and  works  of  the  company,  Harrison,  V  J, 

i  hi     American  Lighting  Company,  which  has  been  con- 
ducting ■  business  in  flood  lighting  equipment,  after  Dei 
81,  L916,  will  change  its  name  to  the  Davis  Lighting  System. 
Its  address  will  continue  to  be  L422  Wesl  Randolph  street. 
Chicago. 

P.  II.  Poea  became  sales  manager  of  the  Benjamin  Elec 
trie  Manufacturing  Company  on  Jan.  i.     lie  was  formerly 
Pacific  ('oast  manager  for  the  same  company,  having  opened 
that  office  m  L905.     Between  L905  and  1912  he  also  repre- 
sented the  Solophane  Company. 

Page  &  Hill  Company,  Minneapolis,  Minn.,  announces  the 
addition  to  its  sales  force  of  Buford  Adams,  who  will  act 
in  the  capacity  of  sales  engineer.  Mr.  Adams  is  well  known, 
particularly  through  the  Southwest,  as  a  practical  engineer 
and  manager  of  public  service  properties. 

t.oulds  Employees  Get  Bonus. — Each  of  the  900  employees 
of  the  Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y., 
on  Dec.  23  received  a  bonus  of  a  full  month's  pay.  The 
action  was  taken  because  of  the  increased  cost  of  living 
and  as  a  token  of  appreciation  of  the  endeavors  of  the 
members  of  the  organization. 

The  American  Conduit  Manufacturing  Company,  Pitts- 
burgh, Pa.,  announces  that  beginning  Jan.  1,  M.  B.  Austin 
&  Company  of  700  Jackson  Boulevard,  Chicago,  111.,  will  be 
its  sales  agents  in  Chicago  for  the  following  products  of  its 
manufacture:  "Wiremold,"  the  new  surface  wiring  material, 
and  "Wireduct,"  a  non-metallic  flexible  conduit. 

Hughes  Company  Insures  Employees. — As  a  token  of  its 
appreciation  of  their  services  and  to  demonstrate  that  it 
is  interested  in  the  welfare  of  the  families  of  its  employees, 
the  Hughes  Electric  Heating  Company  of  Chicago,  gave 
insurance  policies  to  all  workers  who  had  been  employed  by 
the  company  more  than  ninety  days.  The  amounts  of  the 
individual  policies  range  from  $500  for  the  employees  who 
have  been  only  a  short  time  in  the  service  of  the  com- 
pany to  $1,000  for  those  who  have  been  employed  five 
years  or  more. 

Harry  Pickhardt  has  severed  his  connection  with  the 
Phoenix  Glass  Company  for  which  he  has  been  assistant 
sales  manager  during  the  past  eight  years  to  enter  business 
at  98  Park  Place,  New  York  City,  as  sales  agent,  handling 
lighting  specialties,  having  bought  out  the  business  of  L. 
D.  Hatton,  deceased.  Mr.  Pickhardt  will  handle  the  line 
of  John  Dunlap  Company,  Carnegie,  Pa.,  manufacturers  of 
enameled  steel  reflectors,  and  in  time  expects  to  add  other 
lines.  Mr.  Pickhardt  was  with  the  Holophane  Company 
for  two  years  as  sales  engineer,  and  previous  to  that  was 
in  the  electrical  business  in  New  England. 

NEW  YORK  METAL  MARKET  PRICES 

, Dec.  26 >    , Jan.  3 , 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid          Asked 

£        s      d  £        s      d 

London,   standard   spot  Copper     141      10      0  133      10      0 

I'rirae  Lake    31.00  to  31. 50t  29.00       to  29.50t 

Electrolytic     31.00  to  32. 00t  28.00      to  29  001 

Casting    29.50  to  30. 00f  27.00      to  28.00t 

Copper    wire    base    37.00  to  38.00  36.00       to  38.00 

Lead     7.50  7.50 

Nickel    50.00  50.00 

Sheet   zinc,   f.o.b.   smelter 21.00  21  00 

Spelter,    spot    9.80  to  10.00  9. 67  %  to    9.92% 

Tin.   straits 40.62  L.f  4  2.75f 

Aluminum.   98   to  99  percent.    60.00  to  64.00f  55.00       to  58.001 

OLD  METALS 

Heavy  copper  and   wire 27.00  to  27.50f  24.00  to  25  OOf 

Brass,    heavy    15.00  to  15. 50t  14.50  to  15.50f 

Brass,   light    10.50  to  11. 00f  10.50  to  11. 00f 

Lead,  heavy   6.50  to    6.75f  6.50  to    6  62'.t 

Zinc,  scrap    7.50  to    8. OOf  6.00  to    6.2.~r~ 

COPPER  EXPORTS 

Total   tons  to  Jan.    3 323 

tNominal. 


LIGHT  AND  POWER  UTILITY 

FINANCING  DURING  1916 

An. i  Bond,   Note  and  Stock  Issues  Reported 

Offered  for  [nvestment  During  the  Past 

Twelve  Months 

Electric  light  and  power  companiei  in  L916  faced  ;i  market 
for   investment    securities   that   seemed    bottomless,  and  a 

market   for  construction  materials  in  which  price     had  passed 

all  former  bounds.    This  was  exactly  the  opposite  condition 
to  thai   met    with  during  the  two  previous  years  with  the 

exception    of    the    latter    pari    of    L915. 

\t  the  outbreak  of  the  war  money  became  very  tight  and 
tors  were  unwilling  to  part  with  it  except  at  very  high 
prices  and  short  time.  As  a  result  there  sprung  up  in  1914 
and  L915  a  vast  amount  of  short-term  financing  such  as  one, 
two  and  three-year  notes.  Because  of  the  sale  price,  the 
high  interest  rate  and  the  short  life  such  a  mode  of  financing 
was  exceedingly  costly. 

When  the  investment  market  again  opened  there  seemed 
to  be  no  limit  to  the  amount  of  securities  it  could  absorb. 
Money  became  more  plentiful  and  easier  and  better  rates 
were  offered.  Security  prices  accordingly  rose  and  at  the 
same  time  the  margin  of  profit  for  the  bond  merchant  be- 
came less.  There  was  such  a  buying  competition  that  it  cost 
utilities  much  less  to  market  their  securities. 

The  time  was  ripe,  therefore,  to  begin  long  time  perma- 
nent financing.  Very  little  temporary  financing  was  evident 
during  the  year.  Of  eleven  note  issues  reported  nine  were 
new  issues.  The  maturities  of  the  eleven  note  issues  were 
a.T  follows:  Two  years,  two  issues;  three  years,  five  issues; 
five  years,  two  issues;  ten  years,  one  issue  and  twenty  years, 
one  issue.  Most  of  the  issues  bore  interest  at  6  per  cent 
and  the  remainder  at  5  per  cent;  but  few  were  convertible. 
The  total  amount  reported  issued  was  $22,650,000  for  which 
the  average  price  was  99  with  100.5  high  and  95  low. 

The  bulk  of  the  financing  was  in  bonds,  of  which  there  was 
reported  from  the  electric  light  and  power  field  for  invest- 
ment fifty-nine  issues  with  a  total  value  of  $115,472,300. 
Of  these  twenty-six  were  new  issues.  Forty-two  issues  were 
first  mortgage,  two  convertible  debentures  and  seven  general 
mortgages.  Of  fifty-six  bonds  the  maturities  were  as  fol- 
lows: Thirty-year,  twenty  or  35.8  per  cent;  forty-year, 
ten  or  17.9  per  cent;  twenty-five-year,  seven  or  12.5  per 
cent;  ten-year,  six  or  10.7  per  cent;  twenty-year,  five  or  8.9 
per  cent,  and  the  rest  at  odd  years.  Thus  two-thirds  of  the 
bond  issues  offered  to  investors  in  1916  would  mature  in 
twenty-five  years  or  longer. 

The  average  price  of  the  bonds  was  97.03  with  104.25 
high  and  89  low.  The  new  bonds  were  sold  at  an  average 
price  of  98  and  the  old  issues  at  an  average  price  of  96.3, 
a  total  of  65.5  per  cent  of  the  bonds  bore  interest  at  the  rate 
of  5  per  cent,  and  33.4  per  cent  at  the  rate  of  6  per  cent. 

Nine  stock  issues  were  reported  for  investment  totaling 
$14,699,500.  All  were  cumulative  preferred  issues  with  6 
and  7  per  cent  dividends,  more  however  being  in  the  6  per 
cent   dividend    class. 


Corporate  and  Financial 

Counties  Gas  &  Electric  Company,  Norristown,  Pa. — The 

company  has  received  permission  from  the  Pennsylvania 
Public  Service  Commission  to  acquire  the  outstanding  stock 
and  control  of  the  Lansdowne  Construction  Company,  op- 
erating electric  properties  at  Lansdowne,  Delaware  County, 
and  vicinity. 

Lorain  (Ohio)  County  Electric  Company. — The  Ohio  Pub- 
lic Utilities  Commission  on  Dec.  29  gave  the  Lorain  County 
Electric  Company  authority  to  close  a  lease  for  the  plant 
of  the  Citizens  Gas  &  Electric  Company  for  a  term  of 
twenty-five  years  at  a  total  consideration  of  $250,000.  Many 
improvements  and  extensions  have  been  planned. 

Northern  Idaho  &  Montana  Power  Company,  Sandpoint, 
Idaho. — Elmer  Dover,  president  of  the  company,  has  been 
named  receiver  for  the  corporation  by  Judge  Rudkin  of 
the  United  States  District  Court  at  Spokane.  It  is  stated 
that  this  action  is  preparatory  to  a  friendly  reorganization 
whereby  the  capitalization  will  be  reduced  and  the  com- 
pany equipped  with  funds  for  the  construction  of  immediate 
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and  future  extensions.  For  several  years  the  Northern 
Idaho  &  Montana  Power  Company  has  not  earned  its  full 
bond  interest  charges,  due  to  the  failure  of  the  communi- 
ties served  in  Oregon,  Washington,  Montana  and  Idaho  to 
develop  in  population  and  industries  as  rapidly  as  was  ex- 
pected when  the  original  investments  were  made  in  the 
physical  properties.  With  the  return  of  prosperity  to  the 
lumber  industry  and  the  resumption  of  agricultural  de- 
velopment a  considerable  quantity  of  profitable  new  busi- 
ness may  be  obtained  by  making  extensions  which  the  com- 
pany is  unable  to  finance  in  its  present  condition.  In  order 
to  best  conserve  the  interests  of  security  holders  and  to 
properly  serve  its  field  reorganization  is  deemed  neces- 
sary by  the  management,  H.  M.  Byllesby  &  Company. 
Northern  Idaho  &  Montana  Power  Company  and  its  sub- 
sidiary, The  Oregon  Power  Company,  operate  in  territories 
with  about  50,000  population,  centering  at  Kalispell,  Mont.; 
Sandpoint,  Idaho;  Newport,  Wash.;  and  Albany,  Eugene 
and  Marshfield,  Ore. 

Robbins  &  Myers  Company,  Springfield,  Ohio. — The  com- 
pany has  announced  that  it  will  increase  its  capital  stock 
from  $1,000,000  to  $5,000,000,  to  take  care  of  needed  im- 
provements and  plant  extensions.  The  company  increased 
its  capitalization  from  $500,000  to  $1,000,000  about  two 
years  ago,  but  the  rapid  increase  in  its  business  has  necessi- 
tated further  capital.  An  issue  of  preferred  stock  amount- 
ing to  $1,500,000  has  been  taken  at  $105.  The  company  is 
now  employing  2400  persons,  and  expects  to  increase  this 
number  to  3000  shortly. 

Washington-Idaho  Water,  Light  &  Power  Company, 
Clarkston,  Idaho — An  issue  of  $600,000  first  mortgage  sink- 
ing fund  6  per  cent  gold  bonds,  due  May  1,  1941,  is  being 
offered  at  par  and  interest. 


New  Utility  and  Industrial  Companies 

The  Laverne   (Okla.)   Light,  Power  &  Ice  Company  has 

been  chartered  with  a  capital  stock  of  $30,000  by  W.  H.  K. 
Lewis,  E.  R.  Lewis  and  M.  Lewis  of  Laverne. 

The  Newton  (N.  J.)  Electric  &  Gas  Company  has  been 
incorporated  by  F.  W.  Hills,  A.  H.  Atterbury  and  Morgan 
Colt.  The  company  is  capitalized  at  $125,000  and  proposes 
to  supply  electricity  and  gas  in  Newton  and  vicinity. 

The  Huntsvil'le  (Utah)  Power  &  Light  Company  has  been 
incorporated  with  a  capital  stock  of  $1,000  by  Joseph  L. 
Petersen,  Alma  L.  Petersen,  O.  L.  Petersen  and  others.  The 
company  proposes  to  supply  electricity  in  Ogden  valley 
towns. 

The  Car  Lighting  Improvement  Company  of  Milwaukee, 
Wis.,  has  been  incorporated  by  Julian  Olds,  John  A.  Dietrich 
and  T.  H.  Spence.  The  company  is  capitalized  at  $25,000 
and  proposes  to  manufacture  and  sell  the  Watson  car  light- 
ing device. 

The  South  American  Electric  Smelting  Company  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of 
$50,000  to  do  a  general  mining,  smelting  and  refining  busi- 
ness. The  incorporators  are:  C.  W.  Whittlesey,  J.  B.  Pruyn 
and  W.  P.  Martin,  17  Battery  Place,  New  York,  N.  Y. 

The  Aurora  Battery  Corporation  of  Buffalo,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  to  manu- 
facture primary  and  secondary  electric  batteries  for  auto- 
mobiles. The  incorporators  are:  H.  H.  Servis,  L.  A.  Brahler 
and  E.  Linck,  364  Connecticut  Avenue,  Buffalo,   N.  Y. 

The  Best  Electric  Wire  Company  of  Jamesville,  N.  Y., 
has  been  incorporated  by  E.  C.  Spencer,  G.  A.  Cowles  and 
A.  A.  Reed,  136  Cortland  Avenue,  Syracuse,  N.  Y.  The 
company  is  capitalized  at  $250,000  and  proposes  to  manu- 
facture and  deal  in  wire,  wire  rope,  cable,  conduits,  etc. 

The  Hartland  (W.  Va.)  Power  Company  has  been  in- 
corporated by  John  B.  Hart,  Osman  E.  Swartz,  E.  B. 
Templeman,  R.  O.  Fallon  and  W.  G.  Swathers,  all  of  New 
York,  N.  Y.  The  company  is  capitalized  at  $700,000  and 
proposes  to  generate  and  transmit  electricity  for  public  use. 

The  Kellogg-Burlingame  Company  of  Grand  Rapids, 
Mich.,  has  been  incorporated  by  Robert  B.  Kellogg,  M.  V. 
Burlingame  of  Grand  Rapids,  and  Charles  J.  Davis  of 
Lansing,  Mich.     The  company  is  capitalized  at  $10,000  and 


proposes  to  deal  in  pumping  machinery  and  power  plant 
equipment. 

The  Arkansas  Utilities  Company  of  Heber  Springs,  Ark., 
has  been  incorporated  with  a  capital  stock  of  $20,000  to 
construct  and  operate  electric  light  and  power  plants.  The 
officers  are:  Dr.  A.  R.  Amos  of  Little  Rock,  president; 
R.  N.  Case  of  Heber  Springs,  vice-president;  Guy  A.  Wat- 
kins  of  Little  Rock,  secretary  and  treasurer. 

The  Augustus  A.  West  Automobile  Invention  Company  of 
New  York,  N.  Y.,  has  been  chartered  with  a  capital  stock 
of  $50,000  to  manufacture  devices  and  to  do  electrical  work. 
The  incorporators  are:  A.  A.  West,  32  Ross  Avenue,  South 
Ozone;  S.  Nelson,  423  Fifty-seventh  Street,  Brooklyn,  and 
A.  J.  Cahill,  544  Summit  Avenue,  Jersey  City,  N.  J. 

The  Bailey  Non-Stall  Differential  Corporation  of  Mill- 
brook,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of 
$105,000  to  manufacture  autos,  taxicabs,  aeroplanes  and 
carry  on  a  general  electrical  and  mechanical  engineering 
business.  The  incorporators  are:  H.  S.  Perrigo,  660  St. 
Nicholas  Avenue,  New  York  City;  F.  H.  Butchorn,  764  St. 
Johns  Place,  Brooklyn,  N.  Y.,  and  E.  A.  Gingras,  Englewood, 
N.  J. 


Trade  Publications 

Lighting  Fixtures. — The  Macbeth-Evans  Glass  Company 
of  Pittsburgh,  Pa.,  has  issued  an  illustrated  folder  de- 
scriptive of  Macbeth-Evans  lighting  equipment  for  store 
lighting. 

Control  Devices. — The  Rowan  Electric  Manufacturing 
Company,  Inc.,  of  Baltimore,  Md.,  has  prepared  a  loose-leaf 
booklet  on  its  Automatic  Protective  and  Control  Devices  for 
Electric  Motors. 

Batteries. — "Automobile  Starting  and  Lighting  with  the 
Cincinnati  Battery"  is  the  title  of  a  bulletin  recently  pre- 
pared by  the  Cincinnati  Storage  Battery  Company,  228 
Stark  Street,  Cincinnati,  Ohio. 

Rotary  Converters.— The  British  Thomson-Houston  Com- 
pany, Ltd.,  Rugby,  England,  has  prepared  descriptive  list 
No.  2420-A  descriptive  of  rotary  converters.  This  bulletin 
goes  into  the  general  description  of  these  rotary  converters. 

Push  Sockets.  —  An  eight-page  pamphlet  has  been  pub- 
lished, including  descriptions  and  illustrations  of  C-H  push 
sockets  manufactured  by  the  Cutler-Hammer  Manufacturing 
Company  of  Milwaukee.  This  folder  is  of  the  type  furnished 
to  dealers  and  jobbers,  carrying  imprint  for  distribution. 

Electrical  Supply  Year  Book.— The  Western  Electric  Com- 
pany, Inc.,  of  New  York,  is  distributing  its  1917  Year  Book 
on  electrical  supplies.  This  1917  Year  Book  follows  the  plan 
of  uniform  list  prices  that  was  inaugurated  in  the  Year 
Book  of  1915.  This  1310-page  volume  is  well  illustrated  and 
has  been  carefully  prepared  in  such  a  manner  as  to  make 
things  easy  to  find  for  the  prospective  purchaser. 

Starters. — Automatic  starters  for  squirrel  cage  induction 
motors  are  described  and  illustrated  in  descriptive  leaflet 
No.  1660  just  issued  by  the  Westinghouse  Electric  &  Manu- 
facturing Company.  These  starters  are  used  with  single- 
phase  and  polyphase  squirrel  cage  induction  motors  of  all 
commercial  ratings  where  it  is  desired  to  start  from  a  re- 
mote point  and  where  automatic  acceleration  is  necessary  on 
account  of  unskilled  operators.  The  construction  details  are 
given  in  full  and  illustrations  of  component  parts  are  shown. 

Push-Button  Specialties. — Catalog  No.  8,  a  new  48-page 
booklet  describing  and  listing  C-H  push  button  specialties, 
is  now  being  distributed  by  the  Cutler-Hammer  Manufac- 
turing Company  of  Milwaukee.  This  revised  catalog  con- 
tains 138  illustrations  of  sockets,  switches,  plugs,  receptacles 
and  other  wiring  devices  as  well  as  fourteen  diagrams  of 
the  wiring  connections  for  the  C-H  automobile  lighting 
switches.  Among  other  new  products  listed  and  described 
are  the  C-H  6-amp.  pull  switches,  the  new  C-H  "Standard" 
plug,  that  has  a  riveted  blade  construction  and  is  intei- 
changeable  with  plugs  and  receptacles  of  six  other  manu- 
facturers; the  remote  control  switch;  composition  feed- 
through  switch;  standard  attachment  receptacles;  and  new 
current  tap.  There  is  a  complete  index  of  catalog  numbers 
in  this  edition,  making  it  of  greater  use  to  contractors  and 
others  requiring  C-H  wiring  devices. 
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Hi.xTiN.rn.x.'  mass  The  Selectmen 
or    Huntington,     Cummlngton,     Chesterfield 

and  Worth!  ngton  haw  petitioned  the  i Is- 

lature  to  pass  a  bill  granting  the  Westffeld 
River  Rallwaj  Companj  a  charter  to  con- 
struct.an  electo-ic  rallwaj  along  the  West- 
Beld  River  and  .Major  Brook;  also  to  gen- 
electricitj  to  operate  the  propose,! 
railway  and   to  Bupplj    energy   to  adjacent 

towns    lor   lamps,    heaters   an, I    motors       The 
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LEOMINSTER,    Mass      The  j.  c;.' White 

Xeun'v',H,''V"'v1,'i,ny-,  l:!  "^Change  Place, 
New  Fork  X.  Y.,  has  been  awarded  a  con- 
tract.by  the  Leominster  (Mass.)  Electric 
uignt  &  i  ower  (  ompany  for  designing-  and 
construction  work  in  connection  with  the 
erection  of  a  new  electric  transformer  sub- 
station ol  the  outdoor  type,  with  distribution 
lines    m    Leominster. 

JZrilEFSS™?-  MASS— Plans  have  been 

completed  for  improvements  to  the  power 
Pant  at  the  Arsenal  Grounds  of  the  IJmTed 
states  (.overnmont  at  Watertown,  to  cost 
about  $12,000.  Monks  &  Johnson.  78  Dev- 
onshire Street  Boston,  are  engineers.  M. 
agent  Watertown     is    purchasing 

p^iACK>R-  CON^— The  stone  mill  .  at 
h„  I v™  i*  «,s,  reported,  is  being  considered 
by  a  Plainfield  firm  as  a  power  site  for  an 
electric  power  plant. 
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BLFFALO.  N.  Y.— Work  will  soon  begin 
on  the  construction  of  a  power  plant,  a  200- 
ton  ice  manufacturing  plant  and  a  machine 
shop  for  the  Schoellkopf  Aniline  &  Chemical 
Works,  at  Abbott  Road  and  the  Buffalo 
River  The  John  W.  Cowper  Company  of 
Buffalo  has  the  contract  for  erection  of 
buildings  and  also  for  equipment,  which  in- 
cludes battery  of  six  1000-hp.  boilers  for 
power  plant;  coal  bunkers,  coal  and  ash- 
handling  machinery,  stokers,  air  compres- 
sor^ and  a  200-ton  ice  plant  and  machine 
shop  equipment. 

Cn7Sf^L<\N-  Y— Tne  Public  Service 
£°^mt!,ss,on  iJas  panted  tne  Niagara  & 
Erie  Power  Company,  of  Buffalo,  permis- 
sion to  erect  additional  electric  generating 
252Sian-d  ?Xtend  Lte  transmission  lines  in 
several  sections  of  western  and  south- 
western New  York.  A  60,000-volt  trans- 
mission line  will  be  erected  from  the  eom- 
pan>  s  station  in  Lackawanna  through 
E?  ™VVul  vi^agfs  ,alons  the  lake  shore  Is 
SSLSif1;*"  Dunklrk  This  will  involve  an 
«nnn«ate  expenditure  of  approximately 
530.000,  with  an  ultimate  development 
costing  more  than  $150,000.  A  second  new 
transmission  line  will  be  built  from  Fre- 
*ftnnnn  t0  Cassadaga,  at  a  cost  of  about 
$6,000  a  power  plant  will  also  be  erected 
in   the   town   of   Stockton. 

COBLESKILL,    N.    Y— Bids    will    be    re- 

fr,',=?lbyAD-D-,.Frisbie'  President  board   of 
trustees,  Agricultural  Hall,  State  and  Lodge 
Streets,   Albany    until  Jan.   9,   for  construc- 
tion    heating,    plumbing   and    drainage    and 
electric   work    for    dairy    building    at    Scho- 
harie State  School  of  Agriculture,  Cobleskill 
Drawings,    specifications    and    blank    forms 
of  proposal  may  be  obtained  at  the  Depart- 
ment     of     Architecture.      Capitol.      Albany 
Drawings    and    specifications    may    be    con- 
sulted   at    the    Schoharie    State    School    of 
Agriculture    Cobleskill  :    New   York  office  of 
Department    of    Architecture.     Room     1224 
Woolworth    Building,    and     Department    of 
Architecture.   Capitol.    Albany. 

DUNKIRK,  N.  Y. — Not  being  able  to  ob- 
tain sufficient  coal  to  keep  the  municipal 
electric    plant    working   at    its    full    capacitv 
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Ni:u  VTORK,  N  v  Lids  will  be  re- 
ceived by  Roberi  Adamson,  fire  commis- 
sioner,  eleventh    Boor,    .Municipal    Building 

New     York.    N.     Y.     until    Jan.     12     for    fur- 
nishing wire  and    metals.       Blank   forms  and 

further  Information  maj   be  obtained  al 
pfilce    ot     the    Fire     Department,     Elei 
Moor.   Municipal   Building. 
Ni:\\    JTORK,  N.  Y.     The  general  contract 

for   the  construction   of   a     li',-s|orv    telephone 

exchange   and    office    building    for   the    New 
i  elephone  Company,  to  be  , 'reeled  on  Broad 
stict.    between    Pearl    and    Water   St.. 
nas.bei  n  awarded  to  the  Cauldwell-Win 
(  ompany,    ;isl     Fourth    Avenue,    New    York 
♦  tyi"  o^he«S08t  of  the  buil(li"g  is  estimated 

XKW  STORK,  X  Y.— Bids  will  be  re- 
ceived by  William  Williams,  commissioner 
01  water,  gas  and  electricity,  Room  2318. 
Municipal  Building,  New  York,  until  Jan  9 
for  furnishing  and  maintaining  electric 
lighting  units  for  lighting  public  streets. 
parks  and  places  from  .ban.  10  to  Dec  31 
1917,  both  inclusive,  in  the  first,  second' 
third  and  fourth  wards  of  the  borough  of 
Queens.  Blank  forms,  etc..  can  be  obtained 
at  Room   2324,  Municipal   Building. 

PANAMA,  N.  Y. — The  town  of  Harmony 
has  granted  the  Panama  Traction  Company 
a,  franchise  to  construct  and  operate  an  elec- 
tric railway  between  Ashville  and  Panama. 

QUOGUE.  N.  Y.— Work  has  been  started 
by  the  Suffolk  Light,  Heat  &  Power  Com- 
pany of  Southampton  on  the  erection  of 
an  electric  transmission  line  to  Quogue  to 
supply   electrical   service   here. 

ANGELICA.  PA.— Plans  are  being  pre- 
pared by  W.  H.  Dechant  &  Son.  Bear  Build- 
ing, Reading,  for  the  reconstruction  of  the 
plant  of  the  Angelica  (Pa.)  Water  &  Ice 
Company,  to  include  filtration  plant,  pump- 
ing station  and  complete  hydroelectric  de- 
velopment of  tne  water  power  rights  owned 
by  the  company  on  Angelica  Creek.  Post 
office  address,  Angelica,  R.  F.  D  from 
Mohnton. 

DU  BOIS,  PA.— The  City  Council  is  con- 
sidering a  proposal  submitted  bv  J  B  .  Du 
Bois.  owner  of  the  local  electric-light  plant, 
offering  to  sell  the  plant  to  the  city  of  Du 
Bois  for  $30,000.  Under  the  terms  of  the 
franchise  the  city  has  the  privilege  of  pur- 
chasing the  plant  at  the  end  of  the  ten- 
year  period,  which  will  expire  next  August 

k  PHIH^EL£HIA'  PA-  —  plans  have 
been  filed  by  the  Hutlon  Printing  Company 
for  an  addition  to  the  boiler  plant  at  its 
factory,  on  Frankford  Avenue. 

PHILADELPHIA,  PA.  —  Contract  has 
been  awarded  by  the  Philadelphia  Rapid 
Transit  Company  for  extensions  and  altera- 
tions to  its  Kensington  power  plant. 

PHILADELPHIA,  PA.— Extensive  addi- 
tions and  improvements  are  contemplated  to 
the  building  of  the  Philadelphia  Electric 
Company  at  Tenth  and  Chestnut  Streets 
involving  an  expenditure  of  about  $500, OOo' 
The  plans  provide  for  the  erection  of  a  nine- 
story  addition  adjoining  the  building  to  the 
west  and  the  erection  of  three  additional 
stones  on  the  corner  property.  John  T 
W  mdrim  is  architect.  The  John  R  Wig- 
gins Company  has  been  awarded  contract 

SOUTH  BETHLEHEM,  PA.— The  Third 
Street  Business  Men's  Association  has  been 
organized  in  conjunction  with  property 
owners  on  Third  Street  and  Northampton 
A*ie-nnnaw  fi  purP°se  of  raising  funds 
($lo,000)    for   the   installation   of  an   orna- 

tnrrouUaret^1111^  SyStGm  al°ng  these 
.BAYON\XK  X  J.— The  City  Commis- 
sioners are  considering  a  petition  presented 
by  property  owners  for  the  installation  of 
an  electric-lighting  system  along  upper 
Broadway,  extending  to  Fortieth  Street. 
Die  installation  will  be  made  by  the  Pub- 
lic   Service    Electric    Company. 

ikksly  .  tty,  X    J.— The  City  Commis- 
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TRENTON,  x   .i      The  Trenton  Specialty 
Engineering  Companj   Ii    planning  to  install 
boiler  plan!  tory. 

WASHINOTON,  X  J  Bids  will  soon  be 
;aiie,i  for  by  iii.  electrii  llghl  i  ,.,.,.i,ittee 
for  furnishing  electricity  tor  street-lighting. 

j  '"  t    With   the   Washington 

Electric  Companj   expires  in  Febru., 

CI  MBERLAND,  MD.— The  mm 
electric  light  plant  and  water-works  station 
was  completely  destroyed  hv  fire  on  Dec  20 
causing  a  loss  of  about  $00,000.  Electrical 
service  has  been  furnished  by  the  Edison 
Electric  nluminating  '•ompany  since  July  1, 

1  !l  1  li. 

PETERSBURG,    VA.-An    appropriation. 
it  is  reported,   tuu    bi  i  n   made   bj    the  City 
Council    for    improvements    to    the    eleei 
lighting  system. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal  officer. 
War  Department,  Washington,  D.  C.  until 
Jan.  12,  under  proposal  896,  for  furnishing 
five  power  switchboards.  For  further  in- 
formation address  Charles  S.  Wallace, 
Major,  Signal  Corps,  U.  S.  Army. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal  officer. 
\\  ar  Department,  Washington,  D.  C,  until 
Jan.  20,  for  furnishing  400  telephones  and 
a.  quantity  of  telephone  supplies.  For 
further  information  address  Alvin  C  Vor- 
his,  Captain,  Signal  Corps,  U.  S.  Army. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac 
counts,  Navy  Department,  Washington. 
D.  C.,  for  furnishing  at  the  various  navv 
yards  and  naval  stations  the  following  sup- 
plies:  Schedule  565 — four  blowers,  5000  cu 
ft.  of  air  per  minute  capacity  ;  Schedule  568 
—furnishing  and  installing  one  water  tube 
boiler;  Schedule  566 — furnishing  and  in- 
stalling insulation  system  ;  Schedule  578 — 50 
electric  heaters;  Schedule  575 — miscellane- 
ous lighting  and  power  wire,  110,000  ft  tele- 
pilone  wire-  3800  ft.  triplex  cable  ;  Schedule 
*  77  00  ft  sing!e-conductor  wire,  120  000 
i  '-^r1-  Salvanized  steel  conduit.  Pensa- 
cola,  Fla.,  Schedule  562— two  transformers. 
Philadelphia,  Pa.,  Schedule  574 — 150  steel 
i™^r,!ubes-  Newport,  R.  I.,  Schedule  563— 
£  2  ,  b-  c°PPer  tubing.  Charleston,  S.  C 
Schedule  577 — 646  brass  compression  grease 
cups.  Mare  Island,  Cal.,  Schedule  582— six 
oiler  sets.  Norfolk,  Va.,  Schedule  573— 
miscellaneous  galvanized  steel  wire  rone 
sockets;  Schedule  584— miscellaneous  bar 
copper.  Applications  for  proposals  should 
designate  the  schedule  desired  by  number 


North  Central 


DETROIT,  MICH.— Bids  will  be  received 
by  the_  Detroit  Library  Commission  until 
£eb.  lo  to  be  delivered  at  the  Herbert 
Bowen  Branch  Library,  West  Grand  Boule- 
vard and  Dix  Avenue,  for  the  general  con- 
struction and  mechanical  equipment  of  the 
new  main  library  building.  Plans  and  speci- 
fications may  be  obtained  upon  application 
to    Cass-    Gilbert,     11     East    Twenty-fourth 

fpnn64,  £T  ^?r,k>  N:  Y-  uP°n  deposit  of 
$^00,  which  will  be  returned  less  $28,  which 
will  be  deducted  for  cost  of  reproductions 
upon  return  of  plans.  ' 

CINCINNATI,  OHIO.— The  Allis-Chal- 
mers  Company  is  planning  to  enlarge  its 
Bullock  works  in  Norwood,  near  Cincinnati 
at  a  cost  of  about  $50,000.  Five  separate 
buildings  will  be   erected. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  Commissioner 
of  Purchases  and  Supplies,  City  Hall  Cleve- 
land, until  Jan.  16,  for  furnishing  cross 
arms  to  the  department  of  light  and  heat 
Specifications    may   be   obtained   at   the   of- 

o^  °i\he£iv'}sion  of  "Sht  and  heat,  Room 
204,   City   Hall. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  Commissioner  of 
Purchases  and  Supplies,  City  Hall  Cleve- 
land, until  Jan.  16,  for  furnishing  weather 
proof  copper  wire  for  the  division  of  light 
and  heat.  Specifications  mav  be  obtained 
at  the  office  of  division  of  light  and  heat 
Room    204,   City   Hall  S  neat> 
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CLEVELAND,  OHIO. — The  Allen,  Os- 
borne Company,  architects  and  engineers, 
Rose  Building,  Cleveland,  it  is  reported,  is 
asking  for  bids  for  the  construction  of  an 
ice  rink,  hotel  and  store  buildings,  market 
house  and  power  and  refrigerating  plant, 
to  cost  about  $600,000  for  the  Euclid  Doan 
Company,  of  which  A.  J.  Harvey,  the  Ar- 
cade, is  president. 

CLEVELAND,  OHIO. — The  report  of  the 
National  Board  of  Fire  Underwriters  (in 
connection  with  an  inspection  of  the  elec- 
tric power  at  the  pumping  station  in  Cleve- 
land, made  at  the  request  of  the  Chamber 
of  Commerce  and  the  Cleveland  Credit 
Men's  Association)  recommends  that  an  ad- 
ditional source  of  electric  power  be  se- 
cured, in  order  that  the  plant  may  be 
read)  to  operate  at  any  time.  They  also 
recommend  that  two  additional  pumps,  with 
proper  electrical  equipment,  be  installed  In 
the  plant  and  that  substation  equipment  be 
separated  from  the  pump  rooms  by  a  solid 
wall.  Energy  to  operate  the  pumping  sta- 
tion is  supplied  from  the  municipal  electrio 
plant. 

COLUMBUS,  OHIO. — The  power  house 
and  restaurant  at  Indianola  Park  was  re- 
cently destroyed  by  fire,  causing  a  loss  of 
about   $4,500. 

IRONTON,  OHIO. — The  Ironton  Electric 
Company  has  increased  its  capital  stock 
from  $15,000  to  $150,000.  Of  the  proceeds 
$15,000  will  be  used  to  take  up  outstanding 
indebtedness,  and  $120,000  to  purchase  .he 
local  power  house  and  substation  of  the 
Ohio  Valley  Electric  Railway  Company, 
The  Ohio  Valley  Electric  Railway  Company 
has  entered  into  a  contract  with  the  Con- 
solidated Light,  Heat  &  Power  Company  of 
Kenova,  W.  Va.,  the  Boyd  County  Electric 
Company  of  Ashland,  Ky.,  and  the  Iron 
Electric  Company  for  energy  to  operate  its 
traction  lines. 

MASSILLON,  OHIO. — Bids  will  be  re- 
ceived by  State  Board  of  Administration, 
Oak  and  Ninth  Streets,  Columbus,  until 
Jan.  29  for  construction  of  cottage  for  the 
Massillon  State  Hospital,  near  Massillon. 
Separate  bids  to  be  submitted  on  electric 
elevator  equipment.  Harry  C.  Holbrook,  44 
East  Broad  Street,  Columbus,  is  architect. 
MILFORD,  OHIO. — Plans,  it  is  reported, 
have  been  outlined  for  a  hydroelectric  de- 
velopment on  the  Little  Miami  River  by  the 
officers  of  the  Little  Miami  River  Light  & 
Power  Company  to  supply  electricity  for 
lamps  and  motors  in  this  section.  J.  W. 
Hill  is  consulting  engineer ;  Louis  Dolle, 
Mercantile  Library  Building,  Cincinnati,  is 
interested  in  the  company. 

REPUBLIC,  OHIO. — At  an  election  held 
recently  the  proposal  to  issue  $10,000  in 
bonds  for  the  installation  of  an  electric- 
lighting  system  was  carried.  Electricity  to 
operate  the  system  will  be  supplied  by  the 
Ohio  Light  &  Power  Company  of  Newark. 
Part  of  the  proceeds  of  the  bond  issue  will 
be  used  to  erect  a  transmission  line  to 
Bloomville,  a  distance  of  4%  miles,  where 
it  will  connect  with  the  Tiffin-Shelby  trans- 
mission line  of  the  Ohio  Light  &  Power 
Company,  and  the  remainder  for  local  dis- 
tribution system. 

BOONEVILLE,  KY.  —  Bonds  to  the 
amount  of  $10,000  have  been  voted  for 
the  installation  of  an  electric  light  plant. 
Construction  work  will  begin  about  Feb.  1. 
OWENSBORO,  KY. — The  installation  of 
an  additional  1500-kw.  turbo-generator  set, 
to  cost  about  $26,000,  has  been  approved  by 
the  City  Council.  Westinghouse  equipment, 
it  is  understood,  will  be  purchased. 

KEWANNA,  IND. — The  local  electrlc- 
light  plant  has  been  purchased  by  Martin 
i  »fdekerk  of  Lebanon. 

MADISON,  IND. — The  Tower  Manufac- 
turing Company  has  secured  a  much  larger 
building  for  its  plant  than  the  one  which 
was  destroyed  by  fire  on  Dec.  14.  The  out- 
put of  the  new  plant  will  be  nearly  double 
that  of  the  old  plant.  The  company  is  in 
the  market  for  rivet-heading  machines, 
tack  machines,  transmission  and  power 
equipment.  For  further  information  ad- 
dress the  Cincinnati,  Ohio,  office.  W.  F. 
Robertson  of  Cincinnati.  Ohio,  is  president. 
NOBLESVILLE,  IND. — The  capital  stock 
of  the  Noblesville  (Ind.)  Heat.  Light  & 
Power  Company  has  been  increased  from 
$100,000    to    $250,000. 

ALBION.  ILL. — The  Albion  Electric 
Light  &  Gas  Company  is  reported  to  be 
contemplating  the  purchase  of  additional 
equipment  for  its  plant. 

CHICAGO,  ILL. — Bids  will  be  received 
by  the  Commission  on  Buildings  and 
Grounds,  Board  of  Education,  730  Tribune 
Building,  Chicago,  until  Jan.  24  for  con- 
struction of  the  Lindbloom  High  School 
Building,  including  general  construction 
work,  steam  boilers,  heat  regulation,  elec- 
tric work,  ash  conveyors,  dumb  waiters,  etc. 
A.  F.  Hussander  is  architect,  and  John 
Howatt  is  chief  engineer,  714  Tribune 
Building. 


GIBSON    CITY,     LLL.      Plans    are    being 

considered  by  the  Board  Of  Local  line 
ments  for  the  installation  of  an  electric 
lighting  plant  and  for  improvements  to  the 
water  works  system,  at  a  cost  of  about 
$30,000.  Bids,  it  is  understood,  will  be  re- 
ceived about  April  1.  Melluish  &  Broyhlll, 
Unity  B.ujlding,  Bloomington,  la  engneer. 

NORMAL,    ILL. — The    installation    of    an 
ornamental  lighting  system   In   the   bu 
section  of  the  city  is  under  consideration. 

SPRINGFIELD,  ILL. — A  proposition  foi 
placing  all  overhead  wires  in  underground 
conduits,  to  be  owned  by  the  city  and  to  be 
leased  to  the  public  utility  companies,  has 
been  submitted  to  the  City  Council  by  A.  D, 
Mackie,  general  manager  of  the  Springfield 
Railway  &  Light  Company.  The  cost  of  the 
installation  of  conduit  system  is  este 
at  $390,000. 

PLYMOUTH,  WIS,  Preliminarj  surveys 
are  being  made  by  Jeremiah  Donohue,  civil 
engineer,  Sheboygan,  for  the  construction 
of  a  dam  across  the  Mullett  River  in  Ply- 
mouth, for  the  Milwaukee  &  Fox  River  Val- 
ley Railway  Company  of  Sheboygan.  Dr. 
George  Brickbauer,  president  of  the  com- 
pany, which  built  the  electric  interurban 
railways  from  Plymouth  to  Elkhart  Lake, 
purchased  by  the  Sheboygan  Railway  & 
Electric  Company  some  time  ago,  retained 
the  franchise  for  furnishing  electricity  for 
lamps  and  motors  in  the  villages  of  Elkhart 
Lake.  Glenbeulah  and  St.  Cloud.  He  is 
now  contemplating  extending  his  transmis- 
sion line  to  Mount  Cavalry  and  to  build  a 
new  power  plant.  It  is  estimated  that  150 
hp.  can  be  developed.  At  present  he  is  pur- 
chasing energy  from  the  Sheboygan  Rail- 
way &  Light  Company. 

FARIBAULT,  MINN.— A  petition  is  being 
circulated  asking  for  the  installation  of  a 
municipal  electric-light  plant  in  Faribault. 
PINE  RIVER,  MINN.— The  Pine  River 
Lighting  Company  is  contemplating  extend- 
ing its  transmission  lines  to  "Walker. 

SPOONER,  MINN.— The  Minnesota,  Da- 
kota &  Western  Railway  Company  of  In- 
ternational Falls  contemplates  the  erection 
of  an  electric  transmission  line  from  Spoon- 
er  to  Goodridge,  where  it  will  be  connected 
with  the  Thief  River  Falls  electric  lines. 

ST.  PAUL,  MINN. — Plans  are  being  pre- 
pared by  the  St.  Paul  Gas  Light  Company 
for  addition  to  pumping  station,  to  cost 
about  $30,000.  Paul  Doty  is  vice-president 
and  general  manager. 

ST.  PAUL,  MINN. — The  City  Council  is 
considering  an  ordinance  requiring  the  St. 
Paul  Railroad  to  equip  its  railroad  from 
Chestnut  Street  to  the  west  city  limits  for 
electrical    operation. 

BURLINGTON,  IOWA.— The  Burlington 
Railway  &  Light  Company  has  applied  to 
the  State  Railroad  Commission  for  per- 
mission to  erect  electric  transmission  lines 
in  Louisa  and  Des  Moines  Counties. 

GRINNELL,  IOWA.— The  Iowa  Light. 
Heat  &  Power  Company  has  applied  to  the 
State  Railroad  Commission  for  permission 
to  erect  an  electric  transmission  line  in 
Carroll  County. 

MAQUOKETA,  IOWA. — Improvements  to 
the  local  electric  system  are  contemplated 
by  the  Iowa  Railway  &  Light  Company. 

SIOUX  CITY,  IOWA.— Proposals  will  be 
received  by  William  L.  Steele,  United  Bank 
Building,  Sioux  City,  until  Jan.  1  .">  for 
elevator  equipment,  including  one  electric 
passenger  elevator,  push  button  control, 
and  one  dumb  waiter  for  St.  Vincent's 
Hospital,   Sioux  City. 

SIOUX  CITY,  IOWA.— Preliminary  plans 
are  being  prepared  for  the  construction  of 
a  county  home  for  "Woodbury  County,  to  in- 
clude main  building  and  power  house,  to 
cost  about  $75,000  and  assembly  building, 
to  cost  $25,000.  William  L.  Steele,  United 
Bank  Building,   Sioux   City,   is  architect. 

SIOUX  CITY,  IOWA. — Bids  will  be  re- 
ceived until  Feb.  5  for  three  electric  ele- 
vators for  public  use,  two  for  jail  use,  three 
for  private  use,  two  dumb  waiters,  two 
sidewalk  lifts  and  jail  equipment  of  about 
100  cells,  for  the  new  court  house  now  in 
course  of  construction,  at  a  cost  of  about 
J100.000.  William  L.  Steele,  United  Bank 
Building,  Sioux  City,  is  architect. 

SPENCER.  IOWA. — The  contract  for  im- 
provements to  the  municipal  electric-light 
and  power  plant  has  been  awarded  to  the 
Northwestern  Electric  Equipment  Company, 
of  St.  Paul.  Minn.,  at  $38,705  W.  Skinner, 
Plymouth  Building,  Minneapolis,  Minn.,  is 
engineer 

TORONTO,  IOWA  The  City  Council  is 
contemplating  the  installation  of  an  elec- 
tric-lighting system,  for  which  an  appro- 
priation has  be 

CARROLLTON,  MO.— The  Water,  Light 
&  Transit  Company  of  Carrollton  is  con- 
templating extensive  improvements  to  its 
system  If  granted  an  extension  of  franchise. 

FULTON,  MO.-  The  Pulton  State  Hos- 
pital   has    petitioned    the    stale    Legislature 


tor  ;m  appropriation  for  the  Installation  of 

a   new   power   plant. 

GRANDVIEW,  MO.— The  installation  of 
a  municipal  electric-light  plant  In  Grand- 
view  is  under  consideration. 
JEFFERSON  CITY,  MO. — Preliminary 
ported,  have  been  made  by 
the  Illinois  Traction  System  of  Peoria,  111., 
foi  the  construction  of  an  electric  inter- 
in  ban  railway  from  Jefferson  City  to 
.Mexico,  via  Fulton,  a  distance  of  about  45 
miles. 

KANSAS  CITY,  MO. — Contract  has  been 
awarded  by  the  Hospital  Board  for  con- 
struction of  addition  to  the  City  Hospital, 
to  cost  about  (90,000,  to  J.  !•:.  Taylor,  Ridge 
Building,  Kansas  City.  Heating  and  light- 
ing will  be  supplied  from  the   main   plant. 

SPRINGFIELD,  MO.— -At  an  election  to 
be  hi  Id  Feb.  20  (an  extension  of  date  from 
Dee  12)  the  proposal  to  issue  $400,000  in 
bond:;  for  the  construction  of  a  municipal 
electric-light  plant  will  be  submitted  to  the 
voters. 

WINFRED,  S.  D. — The  contract  for  the 
installation  of  a  Street-lighting  system  and 
the  erection  of  an  electric  transmission  line 
to  Howard  has  been  awarded  to  the  North- 
ern   Electric  Company  of  Minneapolis,  Minn. 

BEATRICE,  NEB. — All  bids  submitted 
for  construction  of  power  house  for  the 
municipal  electric-light  plant  and  water- 
works system  have  been  rejected. 

LINCOLN,  NEB. — The  Lincoln  Traction 
Company  contemplates  the  construction  of 
an  extension  from  Lincoln  to  Omaha,  49 
miles  long,  during  1917. 

WEST  POINT,  NEB. — The  property  of 
the  West  Point  Electric  Light  &  Power 
Company,  it  is  reported,  has  been  purchased 
by  the  Continental  Gas  &  Electric  Corpora- 
tion, which  controls  the  Nebraska  Gas  & 
Electric  Company  of  Norfolk,  Neb. 

HIAWATHA,  KAN. — The  question  of 
closing  down  the  generating  station  of  the 
municipal  electric-light  plant  and  purchas- 
ing energy  from  the  Hiawatha  Light,  Power 
&  Ice  Company  is  under  consideration  by 
the  City  Council. 

LENORA,  KAN. — Plans  are  being  pre- 
pared by  George  P.  Taylor,  consulting  en- 
gineer, Stockton,  for  the  installation  of  a 
municipal  electric-light  plant  in  Lenora,  to 
cost  about  $10,000. 

McCRACKEN,  KAN.— The  City  Council 
is  considering  calling  an  election  to  sub- 
mit the  proposal  to  issue  bonds  for  the 
installation  of  an  electric-light  plant  and 
water-works  system  to  the  voters.  The 
cost  of  the  plant  is  estimated  at  $30,000. 
W.  B.  Rollins  &  Company,  Railway  Ex- 
change Building,  Kansas  City,  Mo.,  are 
engineers. 

MORAN,  KAN. — All  bids  received  Dec.  lh 
for  construction  of  water  and  light  plants 
have  been  rejected.  New  bids  will  probably 
be  asked  for  in  January.  W.  B.  Rollins  & 
Company,  Railway  Exchange  Building. 
Kansas  City,  Mo.,  are  engineers. 

QUINTER,  KAN. — An  election  will  soon 
be  called  to  submit  to  the  voters  the  pro- 
posal to  issue  $10,000  in  bonds  for  the  in- 
stallation of  a  municipal  electric-light  plant. 
George  P.  Taylor  of  Stockton  is  engineer. 

SALINA,  KAN. — The  Salina  Light  & 
Power  Company,  it  is  reported,  contem- 
plates the  installation  of  an  additional 
2500-kw.   generating  unit  at  its   plant. 

WICHITA,  KAN. — The  Arkansas  Valley 
Interurban  Railway  Company  has  applied 
to  the  Public  Utilities  Commission  for  au- 
thoritj  to  issue  $2,000,000  additional  in 
bonds  and  $900,000  additional  in  capital 
stock,  for  the  purpose  of  making  extensions 
Into  other  countries,  including  Sumner,  But- 
let.  Cowley,  McPherson,  Marion,  Rice,  Sa- 
lini    and  Dickinson. 


Southern  States 

ALBEMARLE,  N.  C — W.  L.  Cotton  of 
Albemarle,  representing  capitalists,  it  is  re- 
ported, is  securing  land  and  riparian  rights 
with  a  view  of  constructing  a  power  dam 
across  Yadkin  River  for  a  hydroelectric 
power  development. 

SUMMERVTLLE,  <:.\  Steps  have  been 
taken    lv\     local    business    men    to    organize    a 

company  to  install  and  operate  an  electric- 
light  plant  in  Summerville.  The  cost  is 
estimated  at  about  $5,000.  C.  C.  Cleghorn. 
S.    C.    Martin    and    others   are   interested. 

PLANT  CTTY,  FLA. — The  Plant  City 
Public  Service  Company  has  been  granted 
permission  to  extend  its  electric  transmis- 
sion lines  out  on  the  Thonotosassa  Road, 
[opewell  Road,  the  Midway  Road  and 
the   Tampa-Plant    City   Road. 

FRANKLIN,  TENN. — Plans  are  being 
prepared  by  Thomas  J.  Davis  of  Franklin 
for  construction  of  administration  building, 
to  include  main  dining  hall,  kitchen,  bakery. 
refrigerating     apparatus,     domestic    science 
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\i:\\  .  iRLEANS,  LA  Plani  are  being 
considered  for  extensive  Improvement!  for 
(.'anal  street)  which  will  Include  an  orna- 
mental lighting  system  Probably  nothing 
will  be  done  until  early   in    L918, 

m:\\  ORLEANS,  LA  Extensive  Im- 
provement! and  extensions  are  contemplated 
i'v  the  Trans  Mississippi  Terminal  Company 
oi  New  Orleans  (.>  Its  terminal  facilities, 
especially  for  mechanical  loading  and  un- 
loading devices.  The  cost  of  the  work  is 
estimated  at  about  $3.~>o,ooo. 

sm:i:\  SPORT,  LA  The  Southwi  tern 
Qs  .v  Electric  Company,  it  is  reported, 
contemplates  extensions  to  Its  power  house, 
involving  an  expenditure  of  about  $100,000. 
a    i ;    Curtis  is  manager. 

CRESCENT,  OKI. A. — The  installation  of 
an  electric-light  plant  In  Crescent  is  under 
consideration 

MIKE,  OKI. A. — The  installation  of  a 
municipal  electric-light  plant  In  Duke  is 
under  consideration. 

LA.VERNE,  (UCLA. — The  Laverne  Elec- 
tric Light,  Power  &  Ice  Company,  recently 
Incorporated,  contemplates  the  construction 
of  an  electric  plant  to  develop  75  hp.t  at  a 
cost  of  about  $30,000.  W.  H.  Lewis  &  Son 
are   managers. 

NORMAL,  OICLA. — Plans  are  being  con- 
sidered for  the  Installation  of  a  municipal 
electric-light    plant    In    Normal. 

WEWOKA,  OKLA. — An  election  has  been 
called  to  submit  the  proposal  to  issue  $8,000 
in  bonds  for  improvements  and  extensions 
to  the  municipal  electric-light  plant. 

BALLINGER.  TEX. — The  Ballinger 
Electric  Light  &  Power  Company  has  filed 
amendments  to  its  charter  changing  its 
name  to  the  Ballinger  Light,  Power  &  Ice 
Company  and  changing  its  purpose. 

COLLEGE  STATION,  TEX. — All  bids  for 
construction  of  laboratory  building  and 
power  house  and  domestic  arts  building  at 
Prairie  View,  at  College  Station  for  the 
Agricultural  and  Mechanical  College,  have 
been  rejected  and  new  bids  will  be  received 
until  Jan.  8.  The  cost  of  the  laboratory 
building  is  estimated  at  $96,000  ;  the  power 
house.  $55,000,  and  the  domestic  arts  build- 
ing, $50,000.  All  lighting  and  heating  will 
be  supplied  from  a  central  plant. 

DALLAS,  TEX. — Negotiations  are  under 
way  for  the  consolidation  of  the  Texas 
Traction  Company,  which  operates  an  in- 
terurban  railway  between  Dallas  and  Den- 
nison,  and  the  Southern  Traction  Company, 
which  operates  an  interurban  car  line  be- 
tween Dallas  and  Waco  and  Dallas  and 
Corsicana.  It  is  proposed  to  extend  the 
Waco  railway  south  to  San  Antonio,  via 
Austin,  a  distance  of  about  185  miles,  soon 
after  the  merger  goes  into  effect. 

FORT  WORTH,  TEX. — Plans  have  been 
prepared  by  Sanguinet  &  Staats  of  Fort 
Worth  for  the  construction  of  a  high  school 
building  on  the  old  Fort  University  site, 
300  ft.  by  236  ft.  ;  to  be  equipped  with  elec- 
tric lamps,  vacuum  cleaning  system,  auto- 
matic clock  and  bell  system  and  intercom- 
municating telephone  system. 

KEMP,  TEX. — The  installation  of  an 
electric-lighting  system  in  Kemp  is  under 
consideration. 

SAN  ANGELO,  TEX. — Bids  will  be  re- 
ceived by  C.  C.  McBurnett  for  the  erection 
of  a  seven-story  hotel  with  110  rooms  and 
about  75  baths  :  also  to  include  refrigerating 
plant,  elevators,  vacuum  cleaning  system, 
etc.,  to  cost  about  $150,000. 

SAN  ANGELO.  TEN. — The  San  Angelo 
Water,  Light  &  Power  Company  has  filed 
an  application  with  the  State  Board  of 
Water  Engineers  for  permission  to  build 
a  reservoir  for  the  purpose  of  impounding 
380,000  acre  ft.  of  the  flood  waters  and 
natural  flow  of  the  Concho  River  to  supple- 
ment the  water  supply  of  San  Angelo. 

UVALDE,  TEX. — Negotiations  are  under 
way  between  the  Uvalde  Electric  Light  & 
Power  Company  and  W.  H.  Wiss  of  Kansas 
City,  Mo.,  and  associates  for  the  purchase 
of  the  local  plant.  The  new  owners,  it  is 
said,  contemplate  extensive  improvements 
to    the    system. 
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CHICO,     CAL. — A     proposal     for     the     In- 
stallation  ui    a    municipal   electric   plant,   to 
"ut   $750,000,  has  been  submitted  to 

the     Business     .Men's     Association     by     Denny 

Murphy,  The  plans  provide  for  utilizing 
water  rights  on  Deer  Creek,  owned  by  Mr. 
.Murphy. 

WILLOWS,  CAL. — Preparations  are  be- 
ing made  by  the  Sacramento  Valley  Colony 
Company  of  Willows  for  the  installation  of 
70  electrical  pumping  plants  for  irrigation 
purposes. 

W  1 1  .LOWS,  CAL.  —  The  Glenn-Cadora. 
Prince  Districts,  have  recently  voted  to 
issue  bonds  lor  the  construction  of  two 
pumping  stations  for  pumping  water  for  ir- 
rigating about  18,000  acres;  one  to  be  lo- 
cated at  Sidds  Landing  and  the  other  north 
of  Princeton,  to  cost  about  $144,000. 

CALDWELL.  IDAHO.  —  The  Caldwell 
Traction  Company  contemplates  equipping 
its  railway  between  Caldwell,  Greenleaf  and 
Wilder,  10  miles  in  length,  for  electrical  op- 
eration. The  road  is  leased  from  the  Oregon 
Short  Line  and  now  operated  by  steam. 

SALT  LAKE  CITY,  UTAH.— Bids  will  be 
received  at  the  office  of  the  supervising  ar- 
chitect, Treasury  Department,  Washington, 
D.  C,  until  Jan.  25  for  the  installation,  com- 
plete, of  a  hoistway,  hydraulic  freight  lift, 
etc.,  in  the  United  States  post  office  and 
court  house  at  Salt  Lake  City.  For  details 
see  proposal  columns. 

FLAGSTAFF,  ARIZ. — Plans  are  being 
considered  by  the  Arizona  Lead  &  Zinc 
Company  for  the  construction  of  a  large 
hydroelectric  plant  at  Mooney  Falls  on 
Cataract  Creek.  Energy  developed  at  the 
plant  will  be  transmitted  to  the  mines  of 
the  company  to  operate  machinery  and 
other  equipment.  The  company  also  pro- 
poses to  erect  a  large  mill  for  the  reduction 
of  ore  by  the  electrolytic  process. 

GLOBE,  ARIZ. — Application  has  been 
made  to  the  City  Council  by  C.  H.  Munson 
for  a  franchise  to  enter  the  city  of  Globe 
with  an  interurban  railway  which  he  pro- 
poses to  build  between  Globe  and  Miami. 

JEROME,  ARIZ.  — The  Arizona  Power 
Company,  it  is  reported,  has  awarded  con- 
tract for  the  construction  of  an  additional 
electric  generating  station,  to  cost  about 
$1,000,000.  The  proposed  plant  will  be 
operated  by  steam  power  and  will  have  an 
output  of  about  10,000  hp.  This  energy  will 
supplement  that  which  the  company  now 
obtains  from  its  hydroelectric  plants  at 
Fossil  Creek  on  the  lower  Verde  River. 
The  transmission  systems  of  the  two  plants, 
it  is  stated,  will  be  connected,  and  that 
when  additional  power  from  the  new  sta- 
tion is  available,  a  transmission  line  will 
be  erected  to  Jerome  to  provide  energy  to 
operate  the  machinery  of  the  mine  and  ore 
mills  here. 

NOGALES,  ARIZ.— The  International 
Gas  Company,  it  is  reported,  contemplates 
extending  its  transmission  lines  to  Cananea 
and  other  mines  and  towns  in  northern 
Sonora.  Mex. 

WILCOX,  ARIZ — The  Council  has  granted 
Neil  McMillan  a  franchise  to  construct  and 
operate  an  electric-light  plant  in  Wilcox. 

YUMA,  ARIZ. — Contracts  have  been 
signed  by  which  the  Southern  Sierras  Power 
Company  of  Riverside.  Cal.,  will  supply 
electricity  for  lamps  and  motors  and  do- 
mestic purposes  in  the  citv  of  Yuma  from 
El  Centro,  Cal.  The  plans  provide  for  the 
erection  of  a  high-tension  transmission  line 
from  El  Centro.  Cal.,  to  Yuma,  n  distance  of 
about  70  miles,  at  a  cost  of  about  $200,000. 
The  proposed  line  will  also  supply  energy 
to  enable  the  ranchers  in  Imperial  Valley 
to  irrigate  about  500,000  acres  of  land,  and 
it  will  also  supply  power  to  operate  two 
dredges  at  Hanlon's  Heading,  the  main  in- 
take of  the  Colorado  River  of  the  Imperial 
canal  system. 

DILLON.  MONT. — Bids,  it  is  reported, 
will  be  received  by  Jesse  M.  Warren.  Daily 
Bank  Building,  Butte,  until  Jan.  15,  for 
construction  of  hotel,  three  stories  and  base- 
ment,   75    ft.   by    115   ft.,    including  heating, 
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DRUMHBLLER,     Al.TA        The      North 
western   Engineering  &  Supply  Company  of 
rj    baa    been   granted    a    franchise   to 
operate  an  electric  light  and  power  plant  In 
Drumheller,    With  the  agreement  foi     treet 

lighting  tb.  i    the 

pumping  service  for  the  waterworks 

BATHTJRflT,  N*.  B.-  The  i:.. (burnt  Lum- 
ber   Company    contemplates    a     10,000    hp. 

power  development  at  Grand  Kails  on  the 
NepisigUt  Kiver,  about  18  miles  front 
Bathurstf  In  connection  with  the  construc- 
tion of  a  paper  mill. 

AYLMAR,  ONT. — The  Installation  of  two 
r;is  engines  at  the  municipal  electric  light 
and  water-works  plant  is  under  considera- 
tion. 

HEPWORTH,  ONT.  —  The  ratepayers 
have  approved  a  by-law  authorizing  the 
Hepworth  Heat,  Light  &  Power  Company 
to  install  a  distributing  system  to  supply 
electricity  in  Hepworth. 

MICHIPICOTEN  HARBOR,  ONT. — The 
Michipicoten  Power  &  Paper  Company,  re- 
cently incorporated  with  a  capital  stock  of 
$6,500,000,  contemplates  the  construction  of 
a  150-ton  news  mill  at  Michipicoten  Harbor, 
about  120  miles  west  of  Sault  Ste  Marie, 
and  also  a  125-ton  ground  wood  pulp  mill. 
The  cost  of  the  mills  and  the  water  power 
development  is  estimated  at  about  $6,000,000. 
Lewis  Miller  Wood,  of  Toronto,  president  of 
the  Standard  Chemical  Iron  and  Lumber 
Company,  is  at  the  head  of  the  new  com- 
pany. The  headquarters  of  the  Michipi- 
coten company  are  in  Toronto. 

TORONTO,  ONT. — Tenders  will  soon  be 
called  by  the  Provincial  Hydro-Electric 
Power  Commission  for  a  13,000/2200-volt 
distribution  system  to  supply  electricity  to 
Mimico,  New  Toronto,  the  Mimico  Hospital 
for  the  Insane,  numerous  brick  yards  and 
other  industries.  The  initial  installation 
will  provide  for  an  output  of  about  4000  hp. 
F.  A.  Gaby  is  chief  engineer. 

QUEBEC,  QUE. — The  Dominion  Iron  & 
Wrecking  Company  of  Quebec  has  taken 
over  the  plants  of  the  Standard  Steel 
Foundries  at  Outremont  and  the  Consoli- 
dated Brass  Foundries  at  Point  aux  Trem- 
bles, Que.  The  plants,  it  is  understood,  will 
be  consolidated  for  the  purpose  of  manufac- 
turing munitions.  New  equipment,  includ- 
ing 15  electric  furnaces,  will  be  installed  at 
the  Consolidated  Foundries'  plant. 

ARCOLA,  SASK — The  purchase  of  the 
local  electric-light  plant  to  be  owned  and 
operated  by  the  municipality  is  under  con- 
sideration. 


Miscellaneous 

PANAMA — Bids  will  be  received  at  the 
office  of  the  purchasing  officer  of  the 
Panama  Canal,  Washington,  D.  C,  until 
Jan.  12,  under  circular  No.  2097,  for  fur- 
nishing cable  and  switch  ties.  For  further 
information  address  Major  Earl  I.  Brown, 
general  purchasing  officer. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal  Commission.  Washington, 
D.  C,  until  Jan.  11  for  furnishing  galvan- 
ized steel,  sheet  brass,  copper  tubing,  cable 
thimbles,  drills,  bits,  pipe  cutters,  steel 
clamps,  clocks,  detonators,  etc.  Blanks  and 
general  information  relating  to  the  circular 
(No.  1109)  may  be  obtained  at  the  above 
office  or  at  the  offices  of  the  assistant  gen- 
eral purchasing  agents,  24  State  Street, 
New  York.  N.  Y.  :  614  Whitney-Central 
Building.  New  Orleans,  La.,  and  Fort 
Mason,  San  Francisco,  Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Jan.  16  for  electric  cable,  wire,  transform- 
ers, panel  boards,  ammeters,  voltmeters, 
electric  fixtures,  electrical  attachments,  fire 
alarm  boxes,  gasoline  torches,  drill  points, 
lamp  carbons,  pliers,  insulating  paper,  pot- 
head  compound,  etc.  Blanks  and  general  in- 
formation relating  to  this  circular  (No.  1111) 
may  be  obtained  at  the  above  office  or  the 
offices  of  the  assistant  purchasing  agents, 
24  State  Street,  New  York,  N.  Y. ;  Whitney- 
Central  Building,  New  Orleans,  La.,  and 
Fort  Mason,   San  Francisco,   Cal. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham  Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  Secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.   C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical,  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,    South    Bethlehem,    Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  P.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  of  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University   of   Pennsylvania,    Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,   Pine  Bluff,   Ark. 

Associated  Manufacturers  of  Elec- 
trical, Supplies.  General  Secretary,  C.  E. 
Dustin,   62  Cedar  St.,   New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  John  F.  Kelly, 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112   West  Adams   St.,   Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,   Ltd.,  Vancouver,   B.   C. 

California  Electrical,  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Bldg.,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo. 

Eastern  New  York  Section  N.  E.  L.  A. 
Secretary  J.  E.  Kearns  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis.  Next  meet- 
ing, Hotel  Wisconsin,  Milwaukee,  Jan.  15 
to  17. 

Electrical  Dealers'  and  Contractors' 
Association  of  Ontario.  Secretary  E.  A. 
Drury,   45  Murray  St.,  Toronto,  Can. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance   Building,   Montreal,   Can. 

Electrical  Trades  Association  op  the 
Pacific  Coast.  Secretary.  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,   1410  West  Adams  St.,  Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary. A.  Jackson  Marshall.  2!'  West  39th 
St..    New   York. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of  Each  Month 


Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.   H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  State  Electric  Association. 
Secretary,  R.  H.  Abbott,  Petersburg,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
General  secretary,  G.  H.  Stickney,  4th  and 
Sussex  Sts.,  Harrison,  N.  J.  Sections  in 
New  York.  Philadelphia,  Pittsburgh,  Cleve- 
land, Chicago  and  Boston.  Annual  conven- 
tion September. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George. 
Houston,  Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral Secretary,  C.  le  Maistre,  28  Victoria 
St.,   Westminster,   London,   S.   W.,   England. 

Iowa  Section  N.  E.  L.  A.  Secretary- 
treasurer,  L.  E.  Caldwell,  Iowa  City,  Iowa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Henrv  L.  Doherty,  New  York  City ;  Mer- 
cury (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,  St.   Louis,  Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth  Ave.,  Topeka,  Kan. 

Kansas  Public  Service  Association. 
Secretary,   E.   A.   Wright,    Manhattan,   Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenheimer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Zeigler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary, F.  R.  Porter,  St.  Cloud,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer,  R    H.    Smith,   Jackson,   Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee, Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm.  Pin  and  Bracket  asso- 
ciation. Secretary,  .1.  1'..  Magers,  Madison, 
Ind. 

National     Association 
Inspectors.      Secretary-treasurer,    William 

l>.    Smith.    Concord,    Mass. 

National  Electric  Light  Association. 
Executive  secretary,  T.  C  Martin,  33  West 
39th  St..  New   York. 


National  Electrical  Contractors'  as- 
sociation   of   Tin:    United   States. 

reorge    ii     Duffleld,    11    Martin  Build- 
ing,  Utica,   N.    Y.      Next   meeting,   New  Or- 
,  October  1917. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette  Bldg.,  Chicago,   111. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 
Biennial  meeting  New  York  City,  March, 
1917. 

Nkrraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  E.  Egan,  Room  201, 
Union  Pacific  Building,  Omaha,  Neb, 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,   Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell. 
N.  M.  Annual  convention,  Albuquerque,  N. 
M.   Feb.   12-14. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Neilson,  120  Broad- 
way,  New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, J.  F.  Farquhar,  Washington  Water 
Power  Company,  Spokane,  Wash. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary,   D.    L.    Gaskill,    Greenville,    Ohio. 

Ohio  Society  of  Mechanical  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502   Dekum  Building,   Portland,   Ore. 

Pennsylvania  Electric  Association. 
(State  Section  N.  E.  L.  A.).  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg, 
Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Radio  Club  of  America  Secretary, 
David  S.  Brown,  206  West  86th  St.,  New 
York. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,   Bethlehem,   Pa. 

Rocky  Mountain  Association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29   West   39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh,   Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Soitheastern  Section  N.  E.  L.  A.  Sec- 
retary treasurer,  George  H.  Wygant,  Tam- 
pa .    i 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Pallas,  Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia,   S.    C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer,  C.    H.   West,   Rutland,  Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  or  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  17."  Jack- 
son Bldg.,  Chicago,  111. 

Western    Society    of    Engineers, 
trical   Section.      Secretary,   .1     H     Warder, 
1737   Monadnock  Block,  Chicago. 

WISCONSIN  Electrical  Association.  Sec- 
retary. Ceorge  Allison.  1410  First  National 
Hank    Building,    Milwaukee.    Wis. 
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i.ini   Switch  ;      John      Newberrj 

lolda,    Greenwich,    n       App     AIM 

M  in  ii    16,   19  16      Telephone  -  w  Itch 

i .  imp  Socki  i  .    \\  llllam    F     Ink 
i:i in.    Detroit,    Mich       Ipp    (lied    Aui 
1914      For  <is.-  in  connection  with  vehlch 

l.i  nips 
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l  teliinj  .   South   •  Irangi  .    \    J       App    (lied 

A|U  II  il.mai  lues.   11. >il  - 

INK     II 

l'i  ,  i  rii..-.  i-'i  ancls 

w     i  »unbar,  Chi<  ago,   in      App    Died   May 

88,    1909       Ipparatufl  bj    which   the  busy 

and  Idle  condll ■■  lephone  line  are 

i  bltshed 

■  id   or    \nm    APPAR  vi  i 

mo  w  ki  di  no  .  (  lharlle  i .  i  [awes, 
Ashtabula,  Ohio  App  (lied  April  6,  in. 
Maufacture  ol  metallic  tubes  oi  compara- 
tively Bhort  length  and  more  particularly 
still  to  tapered  (errules  such  as  are  em- 
ployed on  the  handles  of  rakes,  hoes  and 
like  Implements. 
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lytic   Purposes;    Max    iiuili,  rhariotten- 
burg,  Germany.     App,  (lied  July  7,  1916. 
electrodes  are  arranged  .so  that  the 
Individual  electrode  wires,  which  an 
nected  to  a  common  conductor  of  the  cur- 
rent  supply,   hang  freely   from   this  con- 
ductor and   are  weighted   at    their  lower 
ends  In  order  to  put  tii«'  Individual 
under  mechanical  tension. 
1,209,786        Registering     Recording      ins 
Computing  System;  George  W.  Lorimer, 

Plqua,  Ohio.  App.  til. Ml  July  12,  1912. 
Concerning  sales  or  other  business  trans- 
actions. 
1,209,744.  Electric  Switch;  Harry  J. 
Morey  and  Pay  A.  Brogden,  Syracuse,  N. 
V  App.  tilt'.i  Nov.  29,  1912  Pendant 
push-button    switches. 

1,209,766.  Apparatus  for  Measuring  thk 
Maximum  Values  of  Alternating-Cur- 
rent Voltages  :  Clayton  H.  sharp,  white 

Plains.  N.  V  App.  tiled  Oct.  26,  1H14.  A 
suitable  electric  valve  or  rectifier  is  used 
to  charge  a  condenser  to  the  peak  value 
Of  an  alternating  wave. 

1.209.775.  Dynamo-Electric  Machine; 
Charles  W.  Starker,  Pittsburgh,  Pa.  App. 
tiled  April  1,  1915.     Improvement. 

1.200.776.  Dynamo-Electric  Machine; 
diaries  W.  Starker,  Pittsburgh,  Pa.  App. 
filed  April  1,  1915.  Motor  frame  of  the 
split   type. 

1.209.792.  Switch;  Herbert  W.  Young, 
Chicago,  111.  App.  filed  Dec.  11,  1913. 
Adapted  for  outdoor  use  by  reason  of 
which  the  switch  may  be  readily  opened 
when  desired  regardless  of  the  snow  and 
ice   which   may  be  gathered   thereon. 

1.209.793.  Signal-Lantern  :  Alfred  A. 
Ziegler,  Boston,  Mass.  App.  filed  Nov.  6, 
1915.      Improvement. 

1.209.825.  Telephone  System  ;  John  Erick- 
son,  Chicago,  111.  App.  filed  Dec.  18, 
1908.     Improvement. 

1.209.826.  Telephone  System  :  John  Erick- 
son,  Chicago,  111.  App.  filed  Dec.  18,  190S. 
Substations  are  provided  with  rotary  call- 
ing dials,  and  especially  to  systems  in 
which  the  said  dials  are  used  for  con- 
trolling the  operations  of  switches  that 
have  one  motion  to  select  groups  and  an- 
other motion  to  connect  with  a  line  in  any 
selected  group. 

1,209,834.  Telephone-Exchange  System; 
Charles  L.  Goodrum,  New  York,  N.  Y. 
App.  filed  May  10,  1915.  Automatic  ring- 
ing systems  for  party  lines  connected 
with  an  automatic  telephone  exchange. 

1.209.S35.  Process  of  Treating  Materials 
Electrolytically  :  William  E.  Greena- 
walt,    Denver,    Col.      App.    filed    May    13, 

1913.  Improvements. 

1,209,842.  Wire-Connector;  Ormond  E. 
Hunt,  Detroit,  Mich.     App.  filed  Feb.   24, 

1914.  Water  proof. 

1,209,852.  Illuminating  Device  for  Talk- 
ing-Machine Records  ;  Chester  A.  Kot- 
terman,  Washington,  D.  C.  App.  filed 
June  12,  1916.     Improvements. 

1,209.862.  Electric  Heating  Appliance; 
Tiodolf  Lidberg,  Chicago,  111.  App.  filed 
Jan.  19,  1916.  Adapted  for  heating  a 
liquid  bath. 

1,209,871.  Method  of  and  Apparatus  for 
Electric  Welding  ;  Prank  H.  Neff,  Cleve- 
land. Ohio.  App.  filed  June  15,- 1915.  Com- 
prises a  plurality  of  contacting  surfaces 
or  arcing  points  to  which  the  high-volt- 
age pressure  is  successively  momentarily 
applied. 

1,209,892.  Electrical,  Connector;  August 
J.  Seemann,  Milwaukee,  Wis.  App.  filed 
Nov.  22,  1915.  For  connecting  the  rail- 
way cars  of  a  train. 

1,209,908.  Lamp-Socket  ;  Clarence  A.  Vet- 
ter,  Pittsburgh,  Pa.  App.  filed  Dec.  26, 
1913.     Improvements. 
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1.209.909,  Lamp-Socki  r     <  Harem  e  A    Vet 
ter,    Pittsburgh,   Ps      App    Bled    Dec   26, 

1918.       Ilicanile.se.nl    I 

1.209.910,  Lamp  Soci  i  rice  A    Vel 
i.i.    Pittsburgh,    Ps       \pp    Hied   Jan,    16, 
L916.      Enables   the   cap   and   shell   to   be 
connected  In  anj   position  relative  to  each 

other. 

POBj       <  liai  I 

Pemberton,     N.    J.      App.    Sled 

Nov,     24,     1  '.'  M         Lamp    may     be    "I" 

1,209,9  i  i       I  'nei  u  \  in-    Puw  p  .    <  !hai 
i  >,     Rlgne,    i  .OS   Angelei  ,   <  !a1       App.   filed 

Feb.    2S,    1916.      Designed    for   inllating   the 

tires    oi     auiuin. .biles,    bicycles    and    the 

like. 

6 1.       Elect  euc  Ti  pe- 

writer;  Ernesl  Hausberg,  Charles  <'it>. 
inwa.  App.  Bled  July  25.  1912.  Me- 
chanically operated  parts  of  the  machine 
are   reduced  to  a   minimum. 

1,209,992.  Dynamo-Electric  Machine; 
Henry  V.  Nye,  West  Allis,  Wis.  App. 
filed  Nov.  9,  1910.  For  colling  such  de- 
vices. 

1,210,017.  Electrolytic  Recovery  of  Zinc 
From  Ores  and  Other  Zinc-Bearing  Ma- 
TERIALS  ;  Urlyn  Clifton  Tainton,  Johannes- 
burg, Transvaal,  South  Africa.  App.  filed 
Aug.  10.  1915.     Improvements. 


1,209,792— Switch 


1.210,018.  Curling-Iron  ;  Samuel  Trood, 
Edgewood  Park,  Pa.  App.  filed  Feb.  4, 
1913.  Embodying  a  resiliently  supported 
heater  element  for  preventing  breakage, 
and  a  swiveling  attachment  whereby  the 
iron  may  be  rotated  with  respect  to  the 
supply  conductors. 
1,210,024.  Auto  Tail-Lamp  Signal;  ;  George 
F.  Wakefield,  San  Jose,  Cal.  App.  filed 
Dec.   27,  1915.     Rear  end  of  automobiles. 

1,210,027.  Signal-Lamp;  Lee  H.  Wilbur 
and  Walter  F.  Wilbur,  Dunkirk,  N.  Y. 
App.  filed  March  5,  1915.  In  case  the 
bulb  is  extinguished  by  burning  out,  a 
second  bulb  will  automatically  swing  into 
place. 

1,210,029.  Brush  for  Dynamo-Electric 
Machines  and  Method  of  Attaching 
Conductors  Thereto  ;  Carl  B.  Auel,  Wil- 
kinsburg.  Pa.  App.  filed  Sept.  28,  1912. 
Improvement. 

1,210,036.  Terminal  Block  for  Electrical 
Measuring  Instruments  ;  William  M. 
Bradshaw,  Wilkinsburg,  Pa.  App.  filed 
Feb.    19,   1914.      For  watt-hour  meters. 

1,210,049.  Electrical  Protective  Device; 
Almon  W.  Copley,  Wilkinsburg,  Pa.  App. 
filed  Dec.  14,  1915.  Actuated  only  when 
the  temperature  of  the  translating  device 
to  be  protected  reaches  a  predetermined 
value. 

1,210,058.  Electrical  Protective  Device; 
Charles  Le  G.  Fortescue,  Pittsburgh,  Pa. 
App.  filed  Sept.  21,  1915.  Protecting  elec- 
trical translating  device  in  accordance 
with  the  temperatures  thereof. 

1,210,062.  Electrically-Heated  Culinary 
Apparatus  ;  William  S.  Hadaway,  Jr., 
East  Orange,  N.  J.  App.  filed  June  25, 
1910.      Utilized    with    any    of    the    usual 
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1,210,110.  Universal  Cable-Tip;  Prank  w. 
Smith.  Kansas  City.  Mo,  App.  Bled  March 
29,   1916.     For  electrically  connecting  ca- 

to    spark    plugl     .,1     ex]  '<■ 

on  automobiles. 
1,210,1  12,     i'j  bctric  Prod-Pole;  wniiam  a. 
Smith,  San  Angelo,  Tea      App    filed  Aug. 
9,  1916,     Polei  t"  be  used  in  tne  place  of 
the  ordinary  prod  pole  for  driving  or  con- 

trolling    animals    on    ranches,    stock.vards, 
and  similar  places. 

1,210,176.  Duplex  Receptacle;  Qeorge  P. 
Knapp,  Bridgeport,  Conn.  App  filed  June 
19,  1916.  Adapted  to  receive  a  plurality 
of  (in  the  present  instance  two)  con- 
nect ing  caps. 

1,2  10,204.  Weighing  -  Scale;  Orwell  C. 
Reeves,  Toledo,  Ohio.  App.  filed  March  4, 
1916.  Articles  may  be  separately 
weighed  without  necessitating  the  removal 
of  any  of  them  from  the  scale  platform. 

1,210,214.  Sparking  Indicator;  Herbert  J. 
Sass  and  Oliver  H.  Shaw,  Chicago,  111. 
App,  filed  Feb.  29,  1916.  Plugs  of  an  en- 
gine may  be  readily  and  quickly  tested  to 
determine  whether  or  not  the  same  are 
operating. 

1,210,225.  Flash-Light  Device;  Paul  C. 
Smalley,  Newark,  N.  J.  App.  filed  Feb. 
13,  1915.  Lens  with  reflector-positioning 
means  formed  on  its  inner  face,  which 
may  consist  of  an  annular  recess. 

1,210,245.  Electric-  Bell  Attachment; 
Thomas  C.  Williams,  Washington,  D.  C. 
App.  filed  June  2,  1916.  Used  on  street 
cars. 

1,210,262.  Lamp-Lock  Socket;  Reuben  B. 
Benjamin  and  James  Imboden,  Chicago, 
111.  App.  filed  April  3,  1914.  Lock  the 
lamp  in  the  socket  in  such  a  manner  that 
the  same  will  not  jar  loose  due  to  vibra- 
tion. 

1,210,283.  Signaling  Apparatus  ;  Carl  G. 
Ender  and  Guy  A.  Barber,  Wilkinsburg, 
Pa,  App.  filed  Feb.  18,  1916.  For  vehi- 
cles. 

1,210,290.  Incandescent  -  Lamp  Socket; 
George  Herbert  Feick,  Baltimore,  Md. 
App.  filed  Nov.  29,  1915.  For  allowing 
the  proper  amount  of  flexibility  between 
the  cord  and  the  protector. 

1,210,314.  Telephone  Toll  System  ;  Alfred 
U.  Hoefer,  East  Orange,  N.  J.,  and  Henry 
M.  Bascom,  New  York,  N.  Y.  App.  filed 
Oct.  30,  1914.     Improvements. 

1,210,316.  Depilatory  Apparatus;  William 
B.  Hollingshead,  Mount  Vernon,  N.  Y. 
App.  filed  Nov.  23,  1912.  Electric  cur- 
rent may  be  conveniently  controlled  and 
guided. 

1,210,331.  Thermal  Circuit-Controller; 
Frank  Kuhn,  Detroit,  Mich.  App.  filed 
March  8,  1913.  Automatic  cutouts  for 
electric  circuits. 

1.210.335.  Lighting  System  for  Motor- 
Vehicles  ;  Charles  T.  Lemon,  Ripley, 
Ohio.  App.  filed  Jan.  12,  1916.  Circuit- 
closing  device. 

1.210.336.  Traffic-Signal;  James  A.  Mc- 
intosh, Portland,  Ore.  App.  filed  Feb.  16, 
1916.  For  use  upon  automobiles  and 
other  motor  vehicles. 

1,210,356.  Circuit  -  Closing  Device;  Ed- 
ward Paul,  New  Bremen,  Ohio.  App. 
filed  April  3,  1916.  For  use  in  electric 
street-lighting  systems  wherein  a  plurality 
of  arc  lamps  are  connected  in  series. 

1,210,365.  Lamp  Attachment  for  Cells; 
Michael  C.  Regan  of  the  United  States 
Army.  App.  filed  Jan.  7,  1916.  Whereby 
miniature  or  other  electric  lamps  may  be 
attached  to  dry  or  other  cells  and  sup- 
portd  thereon  to  swing  into  and  out  of 
engagement  with  one  terminal  or  con- 
nector for  lighting  or  disconnecting  the 
lamp. 

1,210,386.  Automatic  Telephone  System; 
William  Kaisling,  Chicago,  111.  App.  filed 
June  5,  1911.  For  use  in  connecting  a 
calling  line  with  an  idle  trunk  circuit  or 
first  selector  switch  upon  initiation  of  a 
call. 
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Costs  and  Its  Problems 

NO  question  is  more  momentous  for  the  industry 
during  the  coming  year  than  the  one  of  coste. 
Costs  of  raw  material,  of  manufacturing,  of  labor,  of 
supplies — these  will  influence  all  operations.  How  long 
the  European  war  will  continue,  how  extensive  will  be 
the  ante-peace  and  the  post-peace  demand  from  Europe 
for  raw  and  manufactured  products,  what  economic  and 
financial  conditions  will  prevail  in  this  country,  how  far 
liquidation  in  labor  and  materials  will  extend,  what  the 
new  alignments  in  world  trade  relations  will  be — these 
are  broad  problems  whose  answers  will  affect  every 
manufacturer,  jobber,  central  station,  dealer  and  con- 
tractor. In  this  number  we  present  a  symposium  of 
views  from  representatives  of  the  different  branches  of 
the  industry.  With  large  issues  in  the  background, 
these  experienced  observers  of  facts  and  tendencies  do 
not  hesitate  to  express  their  own  convictions  as  a  guide 
to  others.  The  role  of  prophet  is  hazardous,  but  the 
truth  is  that  every  responsible  executive  of  a  business 
organization  must  act  in  planning  for  the  future;  and 
it  is  to  aid  in  the  constructive  formation  of  necessary 
policies  that  these  contributors  are  giving  their  ideas. 


Educational  Value  of  Local  Meetings 

THE  tendency  toward  localizing  the  activities  of 
several  of  our  national  associations,  including  the 
National  Electric  Light  Association  and  the  American 
Institute  of  Electrical  Engineers,  seems  a  most  profit- 
able movement.  Recent  meetings  of  the  American  In- 
stitute at  Philadelphia  and  Boston  and  the  meeting  this 
week  at  Pittsburgh  are  typical  gatherings  of  this 
sort.  The  greatest  value  of  the  interchange  of 
ideas  in  papers  comes  through  discussion.  The  more 
the  department  men  in  central  stations  and  the  engi- 
neers in  a  local  community  can  take  part  in  such  discus- 
sions the  greater  is  their  own  interest  in  the  work. 
There  is  a  second  value  in  local  activity  which  should 
not  be  overlooked.  Not  only  do  men  associated  to- 
gether locally  get  a  more  direct  benefit  from  the  dis- 
cussion of  their  every-day  problems,  but  the  community 
itself,  under  an  enthusiastic  leadership  in  such  a  local 
association,  comes  to  realize  better  the  civic  relations 
of  the  electrical  group  in  the  community  to  the  com- 
munity at  large.  In  several  cities,  in  Cleveland  to 
mention  only  one,  the  coming  together  of  all  the  elec- 
trical men  in  an  electrical  league  has  given  a  unity  and 
a  sense  of  direction  to  all  the  electrical  men  in  the  city. 
Not  only  does  the  league  with  its  permanent  headquar- 
ters   provide    a    suitable    meeting    place    for    different 


groups  of  electrical  men,  but  general  meetings  on 
special  topics  of  civic  interest  broaden  the  contact  of 
the  electrical  men  with  the  civic  problems  of  the  town, 
and  the  public,  in  its  turn,  looks  to  the  local  organiza- 
tion for  advice  on  municipal  engineering  problems  that 
touch  the  electrical  industry.  There  should  be  more 
local  leagues. 


The  Course  of  Copper 

PARTICULAR  interest  is  felt  in  the  spectacular  de- 
cline in  the  nominal  market  quotations  for  copper 
which  followed  the  first  talk  of  peace.  The  abrupt 
shifting  in  price  to  a  slightly  lower  level  suggests  pos- 
sibilities of  great  importance  to  the  electrical  industry. 
It  is  estimated  in  some  quarters  that  the  proportion  of 
copper  production  which  has  gone  abroad  under  war 
conditions  is  three-quarters  of  the  total  output.  Bear- 
ing in  mind  the  conservative  calculation  that  in  normal 
times  one-half  of  the  total  is  shipped  abroad  and  that 
one-half  of  the  balance,  or  one-quarter  of  the  total,  en- 
ters into  the  electrical  industry,  it  will  be  seen  that 
there  is  room  for  an  adjustment  of  large  proportions. 
However,  there  are  several  considerations  against  too 
hasty  an  assumption  that  radical  curtailment  in  pro- 
duction will  follow,  with  corresponding  shrinkage  in 
price:  First,  countries  which  have  been  buying  heavily 
for  war  purposes  will  be  in  the  market  for  supplies  for 
peaceful  purposes  (although  their  enormous  purchases 
in  advance  of  actual  needs  will  leave  a  surplus  which  in 
fact  may  be  so  large  that  part  of  it  will  be  resold)  ;  sec- 
ond, nations  shut  off  from  us  will  need  supplies,  al- 
though they  probably  have  bought  and  stored  great 
quantities  in  anticipation  of  restoration  of  normal  con- 
ditions; and,  third,  a  reduced  price  level  will  stimulate 
construction  at  home  which  has  been  deferred  by  the 
scarcity  and  high  cost  of  the  red  metal. 


The  Economics  of  Transformer  Practice 

MANY  central  station  men  will  do  well  to  consider 
and  act  upon  the  analysis  of  economic  life  of 
transformers  in  relation  to  their  use  as  given  by  T.  B. 
Morgan  in  this  issue.  It  is  the  result  of  a  careful 
analytical  study  of  the  results  of  continuing  the  use  of 
transformers  of  old  design  on  a  distribution  system. 
The  history  of  transformer  design  has  been  one  of 
steady  improvement  in  design,  in  construction,  and  par- 
ticularly in  the  quality  of  the  iron  used,  the  aging  of 
iron  so  as  to  cause  increase  in  the  hysteretic  losses 
being  a  familiar  fact.    The  improvement  in  iron  has  in 
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later  years  helped  oul  tin1  situation  amazingly,  yel  even 

;it    the  present    time  there  is  none  tOO  much   Information 

irding  the  actual  extent   to  which  this  hat  gone 
lu    th>'    beginning    practically    all    alternating-current 

plants  in  this  country  were  operated  either  at  125  01 
189  Cycles.      With  the  beginning  Of  power  transmission. 

and  modern  motor-bearing  alternating  circuit!  >-r * •  1 1 * ■  »• 

ally,  a  lower  I  requeues  wa>  Imperative  and  the  first 
Btage    Of     hopeless    obsolescence    overwhelmed    existing 

transformers  when  the  standard  frequency  dropped  to 

(10  cycles.  In  a  measure  this  frequency  was  deter 
mined  by   the  somewhat    futile  hope   that    the  old   tran: 

formers  mighl  still  prove  serviceable.    Fortunately  thej 

burned   out    rapidly   enough   to   prevent    their  continued" 

use  in  am  large  quantity,  hut  the  lingering  remnants  of 
the  old  class  (Mr.  Morgan's  class  X)  provide  a  hor- 
rible  example  of  inefficiency. 

As  hysteretic  losses  increase  as  the  1.4  power  of  the 
magnetization,  the  iron  losses  in  these  transformers 
when  operated  at  the  lower  frequency,  rose  to  something 
formidable,  made  all  the  worse  by  the  aging  of  the  iron 
customarily  in  use  twenty  years  ago.  The  next  classes 
of  transformers  brought  into  service  were  those  made 
for  the  right  frequency  but  for  the  early  standard  volt- 
age of  2080,  long  since  replaced  by  2200  volts  for 
actual  service.  Here  again  the  transformers  neces- 
sarily displayed  heavy  iron  losses,  made  all  the  worse 
by  the  lack  of  suitable  iron.  A  little  later  the  iron 
began  to  improve,  the  transformers  were  designed  for 
the  proper  voltage  and  frequency,  and  the  situation 
began  to  clear.  As  time  has  gone  on  a  steady  improve- 
ment in  iron  has  brought  about  a  great  change  for  the 
better.  Some  of  the  losses  found  in  Mr.  Morgan's  tests 
are  truly  prodigious  and  when  applied  to  the  small 
house  transformers  of  the  earlier  days,  operating  under 
light  load,  show  losses  of  energy  so  serious  as  actually 
to  convert  the  customer  into  a  losing  proposition. 

One  interesting  point  brought  out  in  these  tests,  how- 
ever, was  the  comparatively  small  differences  in  results 
due  to  the  use  of  generators  of  somewhat  varying  wave 
form.  So  far  as  this  particular  matter  is  concerned, 
within  the  comparatively  small  range  of  forms  now 
found,  it  need  hardly  be  given  serious  consideration. 
Another  matter  which  appears  conspicuously  in  this 
study  is  the  better  adjustment  of  transformer  units  to 
the  distribution  system.  Here  perhaps  is  the  greatest 
gain  which  can  be  made  in  an  alternating-current  service 
of  long  standing.  Even  the  best  transformers  mis- 
applied lead  to  low  efficiency,  and  the  steady  tendency 
is  to  replace  the  small  units  as  far  as  possible  by  larger 
ones,  feeding  longer  secondaries,  yielding  through  the 
diversity  factor  a  better  and  steadier  load  ratio.  Rear- 
rangements of  the  transformers  and  of  the  secondary 
circuits  go  hand  in  hand,  and  the  general  principle  is 
that  bigger  and  better  transformers  with  a  larger  pro- 
portion of  secondary  copper  are  certain  to  give  the  best 
ultimate  economy.  The  data  presented  show  very 
plainly  the  need  for  overhauling  the  transformer  equip- 
ment of  a  great  many  systems  on  which  antiquated 
apparatus  and  methods  of  distribution  still  linger.  The 
temptation  is  sometimes  strong  to  let  what  is  apparently 


well  enough  alone,   hut    the  truth  is  that    in  BUCh  matters 

nothing  is  well  enough  unless  it   is  proved  to  he  so. 
Usually,   a  comparatively   small  sum  spent    in   Intelll 

genl     testing     will     lead     to     very     important     econoi, 
to    say    nothing    Of    that    improved    service    which    is    so 
important     an    BSSet     ol     an    electrical     service    Company. 


Insulating  Properties  of  Transformer  Oil 

ON,  has  become  a  valuable  insulating  material  to  the 
electrical  engineer.  Being  a  very  mobile  liquid,  it 
readily  permeates  crevices,  to  the  exclusion  of  moisture. 
It  has  a  high  dielectric  strength,  and  is  chemically  stable. 
When  used  in  circuit  breakers,  it  rapidly  fills  the  gap 
left  between  the  separating  electrodes,  in  such  a  man- 
ner as  to  suppress  the  following  arc.  It  is  well  known, 
however,  that  the  insulating  oils  are  very  avid  of  mois- 
ture, and  that  they  absorb  moisture  from  the  air  into 
any  free  oil  surface.  The  dielectric  strength  of  oil 
containing  moisture  in  suspension  is  often  much  less 
than  that  of  pure  oil.  For  this  reason,  oil  insulated 
transformers,  breakers,  and  other  devices  are  kept 
closed  from  the  air.  The  oil  is  also  preferably  filtered 
at  regular  intervals,  in  order  to  remove  adventitious 
traces  of  moisture.  In  some  laboratories  relying  upon 
oil-insulated  devices,  it  is  customary  to  test  samples  of 
the  oil  for  dielectric  strength  at  regular  intervals,  and 
to  keep  a  record  of  the  results. 

Dust  in  oil  is  also  known  to  exert  deleterious  effects 
on  the  dielectric  strength.  Filtering  the  oil  removes 
or  tends  to  remove  both  dust  and  moisture ;  so  that  it  is 
often  difficult  to  say  how  much  of  a  known  defect  is 
attributable  to  one  or  the  other  impurity.  In  either  case, 
the  cause  of  the  reduction  in  dielectric  strength  is 
believed  to  be  twofold.  First,  the  individual  particles 
of  dust  or  moisture,  floating  scattered  through  the  oil, 
tend  to  align  themselves  under  the  stresses  of  an  im- 
pressed electric  field,  thereby  tending  to  make  a  con- 
ducting bridge  through  the  mass  of  the  oil.  This  is  the 
principle  of  the  self-building  discharge  path.  Secondly, 
each  separate  particle  either  of  dust  or  moisture  in  the 
electric  field  serves  to  condense  and  convey  the  electric 
lines  of  force  toward  its  center.  All  such  convergent 
pencils  of  force  necessarily  involve  and  are  accompan- 
ied by  increased  local  dielectric  stress;  so  that  the  oil 
rear  to  a  particle  tends  to  be  ruptured  much  sooner 
than  in  oil  regions  remote  from  such  particles.  This  is 
the  principle  of  weakness  by  non-homogeneity. 

A  research  by  Messrs.  Hirobe,  Ogawa  and  Kubo  on 
oil  tests,  has  recently  been  published  by  the  Electro- 
Technical  Laboratory  of  Japan,  and  was  abstracted  in 
our  Digest  of  Dec.  30.  The  authors  point  out  that  in 
cleaning  the  spherical  electrodes  of  the  test  gap,  after 
the  passage  of  rupturing  discharges  in  oil,  fibers  of  the 
cleaning  cloth  are  apt  to  adhere  to  the  metallic  surfaces, 
and  in  later  tests  to  produce  a  bridge  discharging  path 
through  the  oil,  so  that  the  average  dielectric  strength 
of  the  oil,  after  cleaning,  may  be  less  than  before  clean- 
ing, or  the  last  state  of  the  oil  may  be  worse  than  the 
first.     The  moral  of  the  story  is,  therefore,  to  use  only 
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as    electrode    cleansers    textile    materials    that    do    not 
readily  impart  dust  or  fibers  to  the  rubbed  surfaces. 

The  same  report  gives  comparisons  of  rupturing 
voltages  for  different  gap  lengths  in  certain  oils  for 
spheres,  disks  and  needle  point  electrodes.  The  disks 
had  a  diameter  of  1.27  cm.  and  the  gap  lengths  were 
carried  up  to  5  mm.  with  spheres  and  disks,  and  13  mm. 
with  needles.  The  curves  obtained  differ  strikingly.  It 
must  be  remembered,  however,  that  electrical  rupture 
between  opposed  sphere  or  disk  electrodes  is  ordinarily 
a  very  sudden  phenomenon,  completed  perhaps  in  one 
microsecond;  whereas  breakdown  between  needlepoints 
is  usually  a  result  of  corona,  and  is  a  progressive  phe- 
nomenon, that  may  occupy  a  much  greater  length  of 
time.  Consequently,  the  curves  of  volts  against  gap 
length  must  be  expected  to  be  different  under  these  two 
different  conditions. 


Combining  Central  Station  and  Isolated 
Service 

IN  this  issue  a  practical  study  of  an  extremely  inter- 
esting problem  is  presented,  namely,  the  relative 
economy  of  central  station  and  isolated  plant  service 
as  affected  by  the  seasons.  The  scene  of  the  experiment 
was  a  great  Chicago  department  store  and  an  adjacent 
eighteen-story  office  building,  where  power  could  be 
obtained  on  favorable  terms  from  the  Commonwealth 
Edison  Company  in  co-operation  with  the  building  plant 
in  its  varied  service.  The  existing  conditions  are  not 
uncommon,  an  isolated  plant  using  throughout  the  win- 
ter months  large  amounts  of  low-pressure  steam  for 
heating  purposes,  and  all  the  year  round  carrying  a 
lighting  and  motor  load. 

In  this  case  there  was  a  large  group  of  hydraulic 
elevators  for  which  the  pressure  was  furnished  by  steam 
pumps,  partly  compound  and  partly  simple.  Now  a 
steam  pump  even  at  the  best  is  not  a  very  efficient  ma- 
chine, and  when  the  call  for  steam  for  heating  falls  off 
the  net  loss  chargeable  to  inefficiency  becomes  a  very 
grave  one  only  to  be  endured  during  the  months  of  the 
year  when  the  demand  for  steam  is  very  large.  Even 
when  a  great  quantity  of  steam  is  required  for  heating 
it  is  sometimes  an  open  question  whether  inefficient 
engines  are  not  more  of  a  burden  than  a  help.     In  this 


instance  a  careful  investigation  of  the  conditions  showed 
that  during  a  considerable  part  of  the  year  purchased 
electric  service  for  driving  elevator  pumps  was  dis- 
tinctly advantageous.  The  smaller  generating  sets  of 
the  system  were  soon  supplanted  by  central  station 
service,  and  during  the  months  when  artificial  heat  is 
not  required  the  load  of  the  elevators  is  transferred 
from  the  steam  pumps  to  electric  pumps.  When,  how- 
ever, enough  steam  is  required  for  heating  to  justify 
the  operation  of  the  steam  pumps  utilizing  the  exhaust, 
the  pump  service  is  shifted  over  to  its  original  form. 
The  result  has  been  very  gratifying,  for  the  large 
amount  of  purchased  power  is  for  a  season  when  the 
central  station  loads  are  not  at  their  highest,  and  the 
period  of  efficiency  for  the  local  steam  plant  is  during 
the  mid-winter  load,  so  that  the  steam  plant  works  at 
its  best  efficiency  and  throws  no  burden  on  the  annual 
peak  of  the  central  station. 

Similar  conditions  are  not  uncommon  in  the  numer- 
ous cases  where  building  plants  have  been  installed  not 
for  high  efficiency  but  with  reference  to  the  use  of 
exhaust  steam.  A  plant  so  organized  must  obviously 
be  inefficient,  considered  merely  as  a  power  producer, 
and  particularly  so  during  the  months  of  light  load. 
Its  first  cost,  however,  is  relatively  small,  so  that  under 
favorable  circumstances  the  value  of  the  exhaust  steam 
together  with  the  lessened  overhead  on  the  plant  may 
make  up  the  losses.  We  have  a  well-defined  suspicion, 
however,  that  considering  the  rates  at  which  electrical 
energy  can  now  be  purchased  from  the  large  central 
stations,  instances  of  this  kind  are  considerably  more 
scarce  than  is  popularly  supposed,  and  the  Chicago 
experience  looks  very  much  as  if  many  an  isolated  plant 
might  well  consider  the  advantages  of  shutting  down, 
at  least  for  the  period  when  steam  heating  is  not  re- 
quired, and  thus  escaping  the  grave  lack  of  efficiency 
during  the  periods  when  the  load  is  light  and  the  plant 
operates  at  its  very  worst.  In  many  cases,  too,  it  is 
extremely  difficult  to  install  a  high  efficiency  steam  plant 
in  a  building  even  if  one  were  anxious  to  do  so.  Hence, 
all  the  more  is  it  desirable  to  inquire  carefully  into 
what  can  be  done  with  a  central  station  service  in  spite 
of  the  need  for  steam  during  the  winter  months.  The 
subject  is  one  which  deserves  much  further  study,  with 
the  article  mentioned  a  suggestive   introduction. 
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N  the  next  issue  of  the  Electrical     The   Coming   Issues      of  public  policy  in  the  management  of 
World  dated  Jan.  20,  the  number  for      wiiHiiiiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii,     central  station  properties  and  the  seco  d 


the  month  devoted  to  scientific  and  engineering 
topics,  a  leading  article  by  John  L.  Hogan,  Jr.,  will 
review  the  developments  of  1916  in  radio  engineering 
and  communication  by  wire.  Another  article  will 
present  the  fundamental  features  and  some  technical 
considerations  in  present-day  transformer  design.  A 
feature  of  the  fourth  or  commercial  number  of  the 
month  will  be  an  article  on  customer  growth  and  rate 
reductions,  detailing  the  experience  of  two  Middle- West 
central  station  companies  in  revising  their  rates  for 
electric  service  along  a  prearranged  schedule  as  the 
number  of  customers  increases  from  time  to  time.  The 
first  issue  of  February  will  deal  largely  with  matters 


number,  bearing  date  of  Feb.  10,  will  contain  engineer- 
ing articles  on  the  different  phases  of  station  and 
operating  practice.  Among  the  leading  articles  will  be 
one  discussing  the  engineering  and  operating  features 
of  a  Connecticut  transmission  system.  Electrical 
Merchandising,  the  new  monthly  magazine  for  the 
electrical  business  man,  salesman,  dealer  and  contractor 
includes  among  its  leading  articles  for  January,  an  ac- 
count of  the  work  and  aims  of  the  "synchronizing" 
committee  of  the  N.  E.  L.  A.,  by  which  it  is  pro- 
posed to  concentrate  the  advertising  and  selling  ef- 
forts of  the  industry  on  one  particular  appliance  each 
month. 
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FLOOD-LIGHTING   WASHINGTON 

MONUMENT  CONTEMPLATED 

Announcements    Expected    to    He    Made    During    the 

Coming  Week — Success  of  the  Proposition 

Indicated  by  the  Interest  Aroused 

.\  movement  ia  on  foot  in  Washington  to  electrically 

light  t ht>  Washington  .Monument  in  much  the  same  way 
that    the   Statue   of    Liberty    in    New    York    Harhor   was 

recently   lighted.     Announcements  are  expected  to  be 

made  in  regard  to  the  proposal  the  middle  of  the  com- 
ing week.  It  is  possible  that  the  engineering  commis- 
sion which  will  have  charge  of  the  electric  illumination 
of  Washington  during  Inaugural  Week,  beginning 
March  I,  will  be  consulted  and  take  part  in  the  pro- 
posal, although  no  definite  plans  have  been  made. 

It  is  understood,  however,  that  sufficient  interest  in 
the  proposal  has  been  aroused  in  Washington  to  make 
the  project  a  successful  one  if  there  are  no  legal  diffi- 
culties in  the  way.  In  Washington  the  federal  govern- 
ment owns  the  public  parks,  such  as  the  Monument 
Grounds,  near  the  Mall,  in  which  the  Washington 
Monument  is  situated.  These  grounds  are  under  the 
charge  of  the  War  Department.  Army  engineers,  par- 
ticularly Col.  W.  W.  Harts,  U.  S.  A.,  engineer  officer  in 
charge  of  public  buildings  and  grounds,  would  naturally 
be  consulted,  and  the  Commission  of  Fine  Arts,  which 
is  composed  of  nationally-known  artists,  and  which 
must  pass  on  all  subjects  of  public  improvements  in 
Washington,  would  pass  on  the  final  plans.  It  might 
be  that  Congress  would  have  to  be  consulted,  es- 
pecially if  there  is  an  appropriation  to  be  provided. 


COMMISSION  REGULATION 

OF  LABOR  SUGGESTED 

New    York    Public    Service    Commission   Intends   to 

Present  Drafts  of  Proposed  Legislation  to 

the  State  Assembly 

Although  there  is  commission  regulation  on  mat- 
ters of  rates,  operation  and  financial  activities  of  public 
service  companies  in  most  of  the  States  of  the  Union, 
no  legislation  has  yet  been  enacted  calling  for  regula- 
tion of  wages,  hours  of  work  or  any  of  the  other  prob- 
lems connected  with  labor. 

That  the  State  of  New  York  will  have  an  opportunity 
to  incorporate  some  such  legislation  into  its  laws  is 
mentioned  in  the  annual  report  of  the  Public  Service 
Commission  for  the  First  District  to  the  State  Legisla- 
ture made  on  Jan.  10.  In  reviewing  the  railway  labor 
disturbances  of  last  summer  in  New  York  City,  in 
which  the  commission,  being  determined  to  assert  all 
its  powers  to  bring  about  an  end  to  the  strike,  insti- 
tuted a  public  inquiry  into  the  causes  of  the  strike, 
summoned  railroad  managers  and  labor  leaders  before 
it  and  took  their  testimony,  but  was  unable  to  bring  the 
contending  parties  to  terms,  the  commission  said: 

"This  experience  clearly  demonstrated  the  lack  of 
power  in  the  Public  Service  Commission  adequately  to 
serve  the  public  in  an  emergency  of  this  nature.  The 
commission  believes  that  it  can  be  an  effective  and  pow- 
erful agency  for  the  State  in  settling  labor  disturbances 


Upon  public  Utilitie  Under  its  jurisdiction  if  the  Legis- 
lature will  strengthen  the  public  service  commissions 
law    so   as    to    bring    such    matters    within    its    purview. 

Accordingly,  the  commission  will  present  to  the  Legis- 
lature drafts  of  bills  l'"r  such  amendments  as,  in  its 
judgment,  seem   necessary." 


HOLDING  COMPANIES 

LIABLE  FOR  SPECIAL  TAX 

Commissioner  of  Internal  Revenue  Rules  That  They 

Are    Subject   to    Excise   Tax    Like 

Other  Corporations 

According  to  a  decision  just  issued  by  the  Commis- 
sioner of  Internal  Revenue  under  the  capital  stock  tax 
law,  holding  companies  organized  in  the  United  States 
for  profit  are  subject  to  the  special  excise  tax  and  should 
file  their  returns. 

The  commissioner  is  of  the  opinion  "that  a  'holding 
company,'  organized  in  the  United  States  for  the  pur- 
pose of  acquiring  and  holding  capital  stock  of  subsidiary 
companies,  and  actually  engaged  in  holding  such  stock, 
voting  thereon,  receiving  dividends  thereon,  and  dis- 
tributing money  among  its  own  shareholders,  is  engaged 
in  business  within  the  meaning  of  the  act  of  Sept.  8, 
1916,  and  is  subject  to  the  special  excise  tax  imposed 
under  Sec.  407. 

"A  ruling  to  this  effect  will  be  published  in  the  weekly 
edition  of  Treasury  Decisions,  and  will  be  followed  by 
the  department  until  the  Supreme  Court  decides  to  the 
contrary. 

"This  ruling  applies  to  all  'holding  companies'  or- 
ganized in  the  United  States  for  profit,  even  though  the 
subsidiary  companies  operate  exclusively  in  foreign 
countries. 

"  'Holding  companies'  will  be  required  to  file  returns 
on  Form  707,  the  same  as  other  corporations,  and  will 
be  held  strictly  liable  to  the  penalties  imposed  for 
failure  to  make  such  returns  within  the  time  prescribed 
by  law." 


$10,000,000  TO  DEVELOP  ORO 

HYDROELECTRIC  PROPERTIES 

Pacific    Gas    &    Electric    Company    Seeks    Purchase 
Approval  from  Railroad  Commission,  Dis- 
closing  Plans   for   Future 

That  an  ultimate  expenditure  of  irom  $8,000,000  to 
$10,000,000  will.be  made  in  development  of  the  hydro- 
electric properties  of  the  Oro  Electric  Corporation  by 
the  Pacific  Gas  &  Electric  Company  was  disclosed  at  the 
hearing  by  the  California  Railroad  Commission  when 
approval  of  the  purchase  was  sought.  From  the 
streams  in  Tehama  and  Plumas  Counties  on  Deer,  Mill 
and  Yellow  Creeks,  130,000  hp.  is  finally  to  be  developed, 
it  was  stated.  In  reply  to  a  question  by  Max  Thelen, 
president  of  the  commission,  A.  F.  Hockenbeamer,  vice- 
president  and  treasurer  of  the  Pacific  Gas  &  Electric 
Company,  who  was  the  chief  witness,  said  that  in  return 
for  the  grant  of  approval  by  the  State  of  this  proposed 
purchase  his  company  would  give  a  better  and  more 
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extended  service  with  the  aid  of  the  Oro  properties. 
Mr.  Thelen  indicated  by  his  questions  that  the  com- 
mission considered  the  Pacific  company  was  about  to 
acquire  the  Oro  properties  at  an  extremely  good  bar- 
gain. Mr.  Hockenbeamer  said  the  total  cost  of  the  prop- 
erties to  the  Pacific  company  would  be  $1,596,334.35. 
The  value  of  the  properties  in  excess  of  this  sum,  Mr. 
Hockenbeamer  testified,  was  at  least  $1,200,000.  It 
might  be  considered  a  good  bargain  to  one  who  had 
sufficient  money  to  develop  the  properties,  Mr.  Hocken- 
beamer said,  and  on  account  of  the  way  the  properties 
of  the  seller  and  buyer  fit  in  together  his  company  would 
be  able  to  operate  them  more  economically  and  to  the 
benefit  of  the  consuming  public.  Two-thirds  of  the  Oro 
properties  are  operative,  he  said,  and  their  present 
total  value  is  $2,981,740.14.  The  net  income  to  be  ex- 
pected, including  the  savings  to  be  made  by  Pacific 
company  management,  Mr.  Hockenbeamer  said,  was 
$143,551.83,  and  that  there  would  be  left,  after  deduct- 
ing annual  charges,  a  balance  of  $17,755.83. 


TRIBUTE  TO  HUGH  M   WILSON 

BY  McGRAW  COMPANY  STAFF 

First    Vice-President    of    the    McGraw    Publishing 

Company,  Inc.,  Retiring  from  Business 

Connection,  Is  Guest  at  Dinner 

Hugh  M.  Wilson  has  resigned  as  first  vice-president 
of  the  McGraw  Publishing  Company,  Inc.,  and  will  give 
his  time  to  his  personal  interests.  As  a  tribute  to  Mr. 
Wilson  a  dinner  was  given  to  him  by  the  staff  of  the 
company  at  the  Engineers'  Club,  New  York,  on  the 
evening  of  Jan.  9.  Those  who  were  present  expressed 
their  best  wishes  for  his  health  and  welfare.  The  work 
of  Mr.  Wilson  in  this  company  involved  executive  re- 
sponsibilities in  all  departments  of  the  various  papers 
— Electrical  World,  Engineering  Record,  Metallurg- 
ical and  Chemical  Engineering,  Electric  Raihvay  Jour- 
nal, Electrical  Merchandising  and  The  Contractor.  It 
was  constructive  and  forceful  throughout  the  time  of 
his  connection  with  the  organization.  His  standards  as 
a  publisher  were  high  and  his  strong  personality  has 
left  a  marked  impression  upon  the  papers  which  serve 
so  many  engineering,  public  utility  and  industrial  ac- 
tivities of  the  country. 

Mr.  Wilson  has  devoted  the  greater  part  of  his  busi- 
ness career  to  newspaper  work.  Not  long  after  he  was 
graduated  from  Illinois  College  he  became  city  editor 
of  the  Daily  Journal  in  Jacksonville,  111.,  his  home  city. 
From  there  he  went  to  the  Minneapolis  Evening  Star, 
but  in  1889  he  became  identified  with  the  Mississipjii 
Valley  Lumberman,  and  since  then  the  greater  part  of 
his  very  active  and  successful  business  career  has  been 
given  to  trade  and  technical  newspapers.  In  1891  he 
was  made  associate  editor  of  the  Northwestern  Rail- 
roader, and  he  soon  enlarged  his  interest  and  activities 
to  include  duties  in  the  business  department.  In  1891, 
when  the  Northwestern  Rail  louder  was  consolidated 
with  the  Railiviy  Age,  Mr.  Wilson  was  made  secretary 
and  treasurer  of  the  new  company  and  moved  to  Chi- 
cago. Later,  in  addition  to  these  responsibilities,  he 
was  made  manager  and  associate  editor.  In  1899  he 
was  elected  president  of  the  company.  In  May,  1906, 
with  the  organization  of  the  Wilson  Company,  of  which 
Mr.  Wilson  was  president,  the  business  was  enlarged 
by  the  purchase  of  the  Electric  Railway  Review.  This 
publication  was  changed  from  a  monthly  to  a  weekly. 
making,  with  the  Railwaii  Age,  two  weekly  publications. 

During  his  direction  of  the  Chicago  publications  Mr. 
Wilson  continuously  exercised  both  editorial  and  busi- 
ness supervision.    Although  much  of  his  time  was  ne 


sarily  absorbed  in  business  policies,  he  rarely  let  a 
thing  interfere  with  weekly  stall'  editorial  meetings  on 
both    papers.      These    gatherings    were    lino    source 
inspiration  for  the  staff,  promoting  clear  thinking  and 
writing.      Moreover,    Mr.    Wilson    made    time   to    * 
editorials   himself  which   were   models  of  clearness   and 
strength   lor  the  younger  members  of  the  organization. 
In  L908  .Mr.  Wilson  sold  the  Railway  Age,  which  was 
consolidated  with  the  Railroad  Gazette.     At   the  same 
time    the    McGraw    Publishing    Company    bought    the 
Electric  Railway  Review,  which   was  consolidated  with 
the  St, ret    Railway  Join, ml   as   the   Electric   Railway 
Join, ml.     Mr.   Wilson  went  to   P^urope  for  an  extended 
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tour  and,  returning  in  June,  1909,  was  elected  vice- 
president  of  the  Barney  &  Smith  Car  Company  of  Day- 
ton, Ohio.  He  retired  from  that  company  in  1910  in 
order  to  become  first  vice-president  of  the  McGraw 
Publishing  Company. 

In  fields  allied  with  his  publishing  work  Mr.  Wilson 
has  always  been  active.  He  has  supported  the  activities 
and  organizations  of  the  supplymen  and  for  four  years 
acted  as  secretary  of  the  Railway  Supply  Manufacturers' 
Association.  For  his  publication,  through  the  Railway 
Age,  of  a  daily  paper  at  the  International  Railway  Con- 
gress in  Washington  in  1905,  the  official  journal  of  the 
congress,  he  was  decorated  a  Chevalier  of  the  Order 
of  Leopold  by  the  King  of  the  Belgians. 


ELECTRIC  RATE  CASE  OF 

QUEENS  BOROUGH  COMPANY 

Proposal  for  a   Reduction   Based  on   Idea  That  Gas 
and   Electric   Rates   Shall   Be   Con- 
sidered Together 

In  the  rate  case  of  the  Queens  Borough  Gas  &  Elec- 
tric Company,  which  is  now  before  the  New  York  Pub- 
lic Service  Commission  of  the  First  District,  the  ques- 
tion of  whether  there  shall  be  separate  action  upon 
electric  rates  or  whether  gas  rates  shall  be  considered 
at  the  same  time  is  involved. 

Dr.  MiLn  R.  Maltbje.  city  chamberlain,  stated  before 
the  commission  that,  after  a  discussion  of  the  electric 
rates  among  various  parties,  including  Charles  A.  Bro- 
dek,  representing  the  Progress  Society  of  the  Rock- 
aways.  a  plan  was  agreed  upon  for  submission  to  the 
commission.  This  involved  the  reduction  of  the  elec- 
tric rate  from  a  maximum  of  IS  cents  per  kilowatt- 
hour  to  \2  cents,  effective  on  Jan.  1.  1917.  He  added  a 
suggestion   that   the  commission   make  an   investigation 
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Including  an  appraisal  and  accounting  analysis,  of  all 
of  iii,-  property  ami  account    "i  the  company,  both 
and  electric 
Presidenl  Carleton  Mac]  <>r  the  company  stated  that 

tin-  consent  of  the  company  t<>  a  reduction  in  electric 
rates    was    based    upon    the   condition    that,    when    rate, 

were  taken  up.  both  gas  and  electric  should  lie  consid- 
ered. 

Dr.  Maitiue  suggested  that,  pending  the  preparation 
and  submission  o\'  an  analysis  and  appraisal,  the  hear 

Ing  before  the  Commission  should  he  adjourned  for, 
sa\  .    three   months.      lie   said    that    pract  ically    all   of   the 

energy  of  the  company,  outside  of  street  lighting  and 
that  used  for  municipal  purposes,  was  sold  at  approxi- 
mately 18  cents  per  kilowatt-hour. 

Commissioner  Whitney  said  that  the  commission 
would  hardly  he  justified  in  considering  the  electric  and 
pas  business  together, 

Mr.  Macy  said  that  he  felt  that  it  would  not  be  ex- 
actly fair  to  the  company  to  take  up  electric  rates  and 
ignore  the  gas  rate.  He  felt  that  at  present  the  gas 
rate  is  not  as  high  as  it  should  be;  in  fact,  he  felt  that 
it  should  be  materially  increased.  He  thought  that  con- 
sumers would  prefer  to  have  the  rates  stand  as  they  are 
rather  than  have  a  reduction  in  electric  rates  and  an 
increase  in  gas  rates. 

Dr.  Maltbie  said  that  it  was  his  understanding  of  the 
law  that  what  Commissioner  Whitney  held  regarding 
the  impossibility  legally  and  probably  the  inadvisability 
from  other  standpoints  of  using  any  profits  from  elec- 
tricity to  offset  any  deficit  on  gas  was  correct;  that 
each  one  must  be  decided  upon  the  facts  that  apply  to 
that  particular  part  of  the  company's  business. 

Mr.  Macy  decided  that  under  these  conditions  he 
would  like  to  withdraw  the  suggestion  of  a  lower  elec- 
tric rate  pending  further  consideration  and  a  later  hear- 
ing. 

TARIFF  REVISION  TO  BE 

CONSIDERED  BY  CONGRESS 

Expected  to  Be  a  Factor  in  the  Calling  of  an  Extra 

Session — President  Having  Difficulty  Selecting 

Tariff  Commission 

The  march  of  events  in  Washington,  according  to 
the  best  obtainable  reports,  serves  to  show  that  the 
question  of  a  possible  revision  of  the  tariff  will  be  one 
of  the  principal  considerations  to  come  before  Congress. 
President  Wilson  has  yet  to  name  the  board  which  will 
constitute  the  tariff  commission  which  was  provided 
for  by  Congress,  and  he  is  having  difficulty  in  doing  so 
not  only  because  of  his  anxiety  to  obtain  the  most  suit- 
able men  but  because  many  representations  are  being 
made  to  him  which  make  possible  tariff  legislation  dove- 
tail in  with  recommendations  that  are  to  be  made  by 
the  business  men  of  the  country  at  the  coming  conven- 
tion of  the  Chamber  of  Commerce  of  the  United  States. 

This  convention  will  be  held  in  Washington  on  Jan. 
31,  Feb.  1  and  Feb.  2.  It  is  reliably  reported  that  the 
Cleveland  Chamber  of  Commerce  is  urging  that  the 
commission  be  composed  not  only  of  tariff  experts  but 
shall  also  include  at  least  one  representative  business 
man  who  has  had  experience  in  foreign  trade,  a  repre- 
sentative of  banking  interests  engaged  in  foreign  trade, 
and  one  or  more  men  who  have  had  diplomatic  experi- 
ence. The  Cleveland  Chamber  of  Commerce  is  endeav- 
oring to  create  sentiment  in  behalf  of  restricting  by 
tariffs  the  importation  of  goods  which  will  affect  the 
establishment  of  industries  created  by  the  war.  Other 
chambers  of  commerce,  it  is  reported,  believe  that  the 
salaries  of  $7,500  per  annum  each  provided  for  in  the 
act  creating  the   tariff  commission   are  inadequate  to 


obtain  the  services  of  suitable  members.    Some  cham- 
bers  of  Commerce   and    hoards   of   trade   of   the   country 

arc  advocating  reciprocity   treaties  between  the  United 

States    and     I  .at  in  American    countries.     The    Cleveland 

Chamber  oi  Commerce  is  also  urging  tariff  agreements 

with    European  countries  and  Canada  such  as  will  per 
mit  United  States  manufacturers  to  obtain  equal  rights 
in    their    markets   with    those   of   Other  countries   and   to 
protect    I 'nited  States  interests  at   all  limes  without  di- 
et limitation. 

These  divergent  views  are  being  brought  to  the  White 
House  and  it  is  believed  in  Washington  that  Hie  Presi- 
dent is  giving  consideration  to  them  in  connection  with 
his  possible  selection  of  the  personnel  of  the  commis- 
sion. 

In  view  of  the  enormous  deficit  in  the  Treasury,  as 
expected  by  the  Secretary  of  the  Treasury  in  his  of- 
ficial statements,  there  is  hardly  any  question  in  Wash- 
ington but  that  the  possible  revision  of  the  tariff  will 
contribute  to  create  an  extra  session  of  Congress. 


BRITISH  TUNGSTEN  LAMP 

PATENT  DECISION  FILED 

Broad  Patents  for  Treatment  of  Metallic  Tungsten 

and  Manufacture  of  Lamp  Filaments  and  for 

Improved  Method  of  Drawing  Tungsten 

Wire    Not   Sustained 

Details  of  a  patent  suit  before  the  Chancery  Division 
of  the  High  Court  of  Justice  in  England  over  tungsten 
filaments  for  electric  lamps  have  just  come  to  hand. 
The  suit  was  brought  by  the  British  Thomson-Houston 
Company,  Ltd.,  against  Durand,  Ltd.  The  plaintiff  is 
the  registered  legal  owner  of  two  patents,  the  first,  dated 
1906,  for  an  invention  of  a  "process  and  apparatus  for 
the  treatment  of  metallic  tungsten  and  the  manufacture 
of  electric  lamp  filaments  therefrom,"  and  the  second, 
dated  1911,  for  an  improved  method  of  drawing  wire 
by  the  use  of  graphite  as  a  lubricant.  The  plaintiff 
alleged  that  the  defendant  had  infringed  both  patents 
and  asked  for  an  injunction  and  for  an  inquiry  as  to 
damages. 

Until  recently  the  large  and  important  industry  of 
the  manufacture  of  tungsten  filaments  for  electric 
lamps  was  almost  entirely  carried  on  outside  of  Eng- 
land; in  Germany  by  the  Allegemeine  Elektricitats 
Gesellschaft,  the  Siemens  &  Halske  Aktiengesellschaft, 
the  Deutsche  Gas-gliihlicht  Aktiengesellschaft,  all  of 
Berlin,  in  Holland  by  the  Philips  Metallic  Glass  Lamp 
Works,  Ltd.,  of  Eindhoven,  and  in  the  United  States 
by  the  General  Electric  Company,  the  Westinghouse 
Lamp  Company  and  the  Franklin  Electric  Manufactur- 
ing Company  and  a  number  of  independents. 

The  plaintiff  claims  to  have  discovered  a  commercial 
process  for  the  working  of  tungsten  and  incidentally  to 
have  discovered  that  when  tungsten  is  heated  to  2000 
deg.  C,  a  heat  which  could  not  be  obtained  until  the 
invention  of  the  electric  furnace,  it  undergoes  remark- 
able molecular  changes  and  becomes  so  ductile  that  it 
may  be  easily  worked  while  hot  and  drawn  through 
dies  into  wire.  It  said  that  before  1900  there  was  no 
commercial  working  of  tungsten  nor  had  it  ever  been 
in  a  form  in  which  it  could  be  worked,  though  it  had 
been  known  since  1899  that  if  tungsten  wire  could  be 
produced  it  could  be  very  useful  for  the  filaments  of 
incandescent  lamps,  and  that  until  1904  tungsten  as  a 
metal  filament,  except  in  the  form  of  a  squirted  filament, 
was  unknown. 

The  defendant  said  that  the  plaintiff's  claim  was  bad 
because  it  was  too  wide.  It  included  all  working  of 
tungsten  hot,  and  was  therefore  a  claim  to  a  bare  prin- 
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ciple.  What  it  claimed  was  mere  routine,  and  no  one 
could  filch  for  his  own  monopoly  one  of  the  workman's 
tools.  It  had  been  anticipated  by  the  French  chemist 
Moissan,  who  had  shown  how  to  produce  pure  coherent 
tungsten  in  an  electric  furnace  and  had  informed  the 
world  of  its  high  point  of  fusion,  its  specific  gravity 
and  its  malleability,  and  had  pointed  out  that  it  was  not 
affected  by  exposure  to  a  moist  atmosphere.  In  view  of 
the  state  of  existing  knowledge  there  was  no  subject 
matter.  With  regard  to  the  second  patent  the  defendant 
said  that  "there  was  nothing  new  in  it,  for  the  use 
of  graphite  as  a  lubricant  had  been  known  for  a  hun- 
dred years."    The  trial  lasted  ten  days. 

Justice  Astbury  gave  judgment  for  the  defendant  with 
costs.  With  regard  to  the  first  patent  of  1906,  relating 
to  an  apparatus  for  the  treatment  of  metallic  tungsten 
and  for  the  manufacture  of  electric  lamp  filaments 
therefrom,  the  justice  said  an  admission  had  been  made 
which  rendered  it  unnecessary  to  consider  the  question, 
except  on  a  very  narrow  consideration,  and  the  real 
question  was  the  validity  of  the  patent — want  of  nov- 
elty, want  of  subject  matter,  and  insufficiency  being 
alleged  against  it.  The  substantial  invention,  if  there 
was  one,  made  by  the  patentee  was  the  production  of  a 
wire-drawn  electric  lamp  filament  of  tungsten,  but  he 
had  not  been  content  to  so  limit  the  claim.  The  claim 
was  a  wide  one  for  the  working  of  pure  coherent  tung- 
sten hot,  and  was  not  limited  to  any  specific  degree  of 
working  to  any  defined  end  provided  the  working  was 
commercial  working  for  commercial  purposes.  The  de- 
scription coherent  tungsten  included  other  forms  in 
addition  to  that  produced  by  the  patentees'  process. 
The  patent  was  therefore  bad  for  want  of  subject  mat- 
ter, and  was  invalid.  As  to  the  second  patent  of  1911 
for  improved  methods  of  wire  drawing,  the  justice  said, 
on  the  objection  of  prior  user,  he  had  come  to  the  con- 
clusion that  it  was  impossible  to  escape  the  consequences 
of  the  user  of  Messrs.  Brown  &  Company,  Preston, 
which  was  proved  to  have  taken  place  in  1905  and  1906. 
This  patent  was  also  invalid. 


FINANCING  HOUSE-WIRING 

CONTRACTS  DEFENDED 

Massachusetts   Gas  and  Electric   Light  Commission 

Hears  Discussion  of  Commercial  and  Engineering 

Policies  of  Boston  Edison  Company 

President  Charles  L.  Edgar  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  Mass.,  defended  the 
engineering  and  commercial  policies  of  New  England's 
largest  central  station  at  a  hearing  before  the  Massa- 
chusetts Gas  and  Electric  Light  Commission  on  Jan.  5. 
The  company  had  recently  been  criticised  for  letting 
contracts  for  construction  work  instead  of  carrying  on 
such  activities  within  its  own  organization,  and  its 
financing  of  house-wiring  campaigns  for  electrical  con- 
tractors had  also  been  attacked.  Mr.  Edgar  stated  that 
from  the  beginning  of  his  administration  thirty  years 
ago  the  policy  of  the  Boston  company  has  been  to  con- 
fine itself  so  far  as  possible  to  supplying  electrical  serv- 
ice. The  company  has  never  attempted  to  build  its 
own  generating  plants  or  substations,  install  its  own 
machinery,  build  its  underground  conduit  or  pull  in  its 
own  cable.  Doing  such  work  by  contract  is  by  all  odds 
the  most  economical  way  to  handle  it,  the  speaker 
pointed  out.  Mr.  Edgar  said  that  the  New  York  Edison 
Company  has  only  recently  admitted  that  it  would  have 
been  better  if  it  had  confined  itself  exclusively  to  the 
problems  of  electrical  supply,  and  that  the  Common- 
wealth Edison  Company  of  Chicago  at  times  had  been 
embarrassed  to  find  work  for  its  house-wiring  organi- 


zation within  its  own  territory.  "Our  people  get  better 
work  out  of  contractors  than  they  would  out  of  their 
own  associates,  in  my  judgment,"  he  said. 

The  necessity  for  an  engineering  organization  to 
check  up  the  work,  however,  was  fully  recognized  in 
Mr.  Edgar's  remarks  to  the  commission.  He  stated 
that  the  engineering  problems  of  a  big  company  are 
more  important  in  proportion  to  its  size  than  are  those 
of  a  smaller  company.  The  latter  can  copy  the  work  of 
the  former  to  a  greater  or  lesser  degree,  but  the  large 
company  must  make  original  studies  and  cannot  copy 
anyone  in  securing  the  best  solution  of  its  problem. 
Mr.  Edgar  said  that  this  is  particularly  true  in  the 
case  of  the  extension  of  the  L  Street  turbine  plant  now 
in  progress  at  South  Boston,  and  that  the  independent 
and  original  thought  expended  upon  this  installation 
will  make  it  a  superior  one  with  many  unique  features. 

Turning  to  the  house-wiring  campaign  of  the  com- 
pany, Mr.  Edgar  said  that  this  was  begun  two  or  three 
years  ago  with  the  primary  object  of  adding  unwired 
houses  to  the  company's  system.  Practically  all  the 
new  houses  erected  within  the  company's  territory  are 
wired  as  a  matter  of  course.  More  money  is  probably 
expended  in  interior  wiring  in  Boston  than  in  any 
other  contract  work,  and  the  policy  of  the  Boston  com- 
pany, which  leaves  the  installation  of  such  equipment 
to  the  electrical  contractor,  has  been  a  tremendous  as- 
set. From  200  to  300  wiring  contractors  in  Edison  ter- 
ritory are  in  this  way  virtually  added  to  the  soliciting 
staff.  The  application  of  the  installment  system  to 
house  wiring  has  resulted  in  a  vast  number  of  new 
patrons  who  never  otherwise  would  have  become  Edison 
customers.  It  is  the  biggest  thing  for  the  customer 
that  has  ever  happened  in  Boston.  Mr.  Edgar  said  that 
the  consumer  pays  the  cost  of  securing  this  new  busi- 
ness just  as  certainly  as  he  meets  the  expense  of  run- 
ning the  sales  department.  The  house-wiring  customer 
costs  the  company  less  than  the  average  because  of  the 
sol'citing  done  by  the  contractors.  About  $100,000  is 
being  used  to  finance  the  campaign,  and  the  consumers 
meet  the  interest  charges  on  this  money  just  as  prop- 
erly as  they  provide  for  other  commercial  costs.  Mr. 
Edgar  implied  that  through  the  development  of  new 
business  and  resulting  prosperity  of  the  company  more 
favorable  rates  are  gained  by  the  consumer.  The  best 
of  relations  exist  between  the  company  and  the  con- 
tractors as  a  result  of  its  policy  in  the  house-wiring 
campaign,  and  in  the  matter  of  fixture  sales  the  policy 
of  leaving  these  to  ouside  establishments  is  working  out 
equally  well.  The  Boston  company  sells  appliances  but 
does  not  carry  fixtures. 

Before  the  hearing  closed  Mr.  Edgar  stated  that  at 
some  future  time  he  desired  the  opportunity  to  present 
to  the  commission  his  views  upon  the  capitalization  of 
welfare  equipment  and  the  relation  of  the  latter  to 
efficiency  of  personnel.  He  conceded  that  some  minor 
items  which  the  company  believes  should  be  capitalized 
may  be  charged  to  operating  expenses  or  funded  in  per- 
manent loans,  from  some  viewpoints,  but  said  that  he 
did  not  despair  of  convincing  the  commission  that  the 
general  investment  of  the  company  in  welfare  struc- 
tures and  also  in  transportation  equipment  for  its  own 
service  may  properly  be  capitalized.  The  construction 
of  the  welfare  group  of  buildings  at  the  Massachusetts 
Avenue  property  by  Stone  &  Webster  instead  of  by  the 
Edison  company  was  brought  up,  and  Mr.  Edgar  said 
that  there  was  no  question  that  the  policy  of  having 
this  work  done  outside  was  the  better. 

"We  believe  in  letting  the  other  fellow  carry  the 
overhead  charges,"  said  the  witness.  "The  Stone  & 
Webster  organization,  doing  work  of  this  kind  in  many 
parts  of  the  country,  was  in  a  far  better  position  to 
undertake  the  work  than  we  were.     They  did  the  work 
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on  :i  daj  basis,  and  although  thej  do  no1  bid  upon  such 

jobs,  the   result    to   n      WS      (inquest  ion.ihly   better  than    it 

would  have  been  had  we  attempted  the  task  ourselves." 
Mi    Bdgar  said  that  the  work  of  the  Edison  compai 
engineering,   organization   Is  charged   entirely    to  con 
■truction. 


NATIONAL  OPPORTUNITIES 

OF  THE  ENGINEER 

[mportance  of  Research  as  Factor  in  Preparedness 

Program  Emphasized  at  the  Annual  Banquet 

of  the  Massachusetts  Technology  Alumni 

That  engineers  must  learn  to  think  nationally  was 
the  keynote  of  the  speeches  at  the  annual  banquet  >>t 

tin-  alumni  of  the  Massachusetts  Institute  of  Tech 
oology  at  Huston  on  Jan.  (i,  when  a  number  of  dis- 
tinguished speakers  including  Charles  A.  Stone,  presi- 
dent of  the  American  International  Corporation,  Dr.  W. 
K.  Whitney,  director  of  the  Research  Laboratories,  Gen- 
eral Electric  Company  and  a  member  of  the  U.  S.  Naval 
Consulting  Hoard,  and  President  Richard  C.  Maclaurin 
of  the  Institute,  emphasized  the  importance  of  engi- 
neers and  of  research  in  solving  the  mighty  problems 
before  the  country  at  the  present  time.  An  abstract  of 
Dr.  Whitney's  address  will  appear  in  a  later  issue. 

Mr.  Stone,  the  retiring  president  of  the  alumni  asso- 
ciation, voiced  the  importance  of  preparedness  as  the 
great  need  of  the  hour.  That  preparedness  requires 
technical  training  is  not  always  appreciated,  but  the 
fact  remains  that  technical  training  is  the  foundation 
for  both  military  and  industrial  preparedness.  Besides 
fighting,  the  technically  trained  man  to-day  is  showing 
the  way  for  maintaining  the  industries  in  the  war- 
stricken  countries,  and  even  in  the  countries  at  peace 
he  is  more  than  ever  before  in  demand,  for  it  is  he  who 
must  devise  ways  and  means  of  providing  substitutes 
for  the  many  things  no  longer  imported. 

Every  one  of  the  belligerent  countries  has  already 
made  provision  for  rebuilding  such  works  as  have  been 
destroyed  by  war  and  more  than  that  in  many  cases 
elaborate  preparations  have  been  made  for  re-establish- 
ing foreign  and  domestic  commerce  and  industry  at  the 
close  of  hostilities.  More  than  ever  before  our  foreign 
neighbors  are  on  the  alert  to  develop  their  own  re- 
sources and  turn  to  their  advantage  those  of  other 
countries. 

Prompt  action  is  essential  on  the  part  of  our  scien- 
tific and  technical  men  in  pointing  out  the  things  that 
America  most  needs  in  order  to  maintain  and  develop 
her  industrial  activities,  and  showing  how  help  may  be 
secured.  We  are  practically  without  nitrogen  in 
America  and  if  our  supply  of  nitrates  from  Chile  was 
cut  off  we  would  be  without  nitric  acid  and  hence  with- 
out powder  and  high  explosives.  The  government  has 
awakened  to  the  importance  of  this  and  has  appointed 
an  excellent  commission  to  study  the  subject  and  show 
the  way  for  producing  nitrogen  electrically.  It  is  not 
enough,  however,  Mr.  Stone  stated,  that  the  scientist 
should  discover  the  means,  but  technical  men  must  push 
the  discovery  to  complete  and  practical  development. 

Closing,  Mr.  Stone  said  that  there  are  countless  prob- 
lems in  which  the  technically  trained  man  can  be  of  un- 
told service  to  the  government  and  to  the  country.  The 
scientific  and  technical  men  of  any  country  more  than 
any  other  class  can  prepare  the  way  and  help  develop 
those  things  which  make  a  nation  great,  advance  her 
prosperity  and  prepare  for  the  future. 

President  Maclaurin  declared  that  there  is  no  part  of 
the  United  States  that  does  not  urgently  need  and  will 
not  continue  to  need  a  large  supply  of  men  with  a  sound 
scientific  training,  and  this  demand  will  grow  greatly  in 


Hie   near   future       All  over  the  count  r\    there  n  i  u :  t    yrovT 

1 1 1 >  in  connection  with  almost  every  great  Industry  large 
department!    of  research,  and  one  of  the  problems  of 

lit  iiit-  education  to-day   li  to  prepare  an  adequate 
supply  of  men  for  such  work.     These  departments  of 

arch  will  become  absolutely  Indispensable  to  pi 
resa  and  even  to  existence  In  view  of  the  competition 

With  other  nations  which  will  surely   follow   the  war. 

Closing,  Dr.  Maclaurin  pointed  ou1  thai  the  countries 

at   war  are  going  through  a.  priceless  discipline  of  stern 

experience  and  thai  the  United  states  is  in  danger  of 

being  ruined  by  a  largely  accidental  prosperity  which  m 
courages  a  spirit,  of  thrift lessness  and  extravagance. 
Technically  trained  men  must  devote  their  best  energies 
to  >a\ing  wastes  and  to  enable  the  country  to  compete 
with  those  now  in  the  thick  of  war  through  the  exercise 
of  economy  and  careful   forethought. 


PACIFIC  COAST  SECTION 

OF  THE  N.E.L.A.  FORMED 

Territory     Covered     Embraces     California,     Nevada, 

Arizona  and  New  Mexico  and  Represents  Over 

$200,000,000   of   Invested    Capital 

At  a  meeting  held  Jan.  6,  in  the  Edison  Building, 
Los  Angeles,  the  New  Pacific  Coast  Section  of  the 
National  Electric  Light  Association  was  organized. 
The  meeting  was  called  by  Vice-President  R.  H.  Ballard, 
of  the  N.  E.  L.  A.,  and  was  attended  by  about  thirty 
men  prominently  identified  with  the  central  station 
companies  of  the  Southwest.  The  territory  embraced 
in  the  new  section  includes  the  states  of  California, 
Nevada,  Arizona  and  New  Mexico.  In  this  area  there 
are  thirty-eight  Class  A  companies,  representing  a  com- 
bined capital  investment  of  more  than  $200,000,000, 
with  an  annual  income  in  excess  of  $35,000,000.  Mr. 
Ballard  explained  at  length  the  necessity  for  a  geo- 
graphical segregation  of  the  companies  on  the  Pacific 
Coast,  the  objects  and  aims  of  the  new  section  and  the 
undoubted  advantage  it  will  give  to  all  branches  of  the 
electrical  industry. 

The  meeting  was  earnest  and  enthusiastic,  and  there 
was  evidenced  a  determination  eventually  to  make  the 
youngest  section  of  the  N.  E.  L.  A.  the  largest  and 
most  aggressive  branch  of  the  parent  organization. 
There  were  several  matters  discussed  at  considerable 
length,  among  which  were  the  giving  of  more  equality 
to  Class  D  members,  particularly  to  manufacturers,  the 
limiting  of  the  number  of  committees  and  the  neces- 
sity for  quicker  action  in  reporting  on  some  engineer- 
ing problems  in  which  member  companies  may  have 
particular  interest.  The  officers  elected  were  President, 
R.  H.  Ballard,  Los  Angeles;  Vice-Presidents,  H.  F.  Jack- 
son, San  Francisco,  and  Samuel  Kahn,  Stockton ;  Secre- 
tary, A.  H.  Halloran,  San  Francisco;  Treasurer,  A.  W. 
Kemp,  Los  Angeles. 

The  personnel  of  the  executive  committee  is  Harry 
Bostwick  and  W.  W.  Briggs,  San  Francisco;  William 
Baurhyte  and  E.  R.  Davis,  Los  Angeles;  George  S. 
Campbell,  Reno,  Nev. ;  W.  P.  Southard,  Albuquerque, 
N.  M.;  F.  S.  Viele,  Prescott,  Ariz.;  A.  E.  Wishon, 
Fresno,  Cal.,  and  A.  B.  West,  Riverside,  Cal.  The  pub- 
lic policy  committee  consists  of  John  A.  Britton,  W.  A. 
Brackenridge,  H.  H.  Jones,  S.  M.  Kennedy  and  A.  S. 
Wishon. 

The  first  convention  of  the  new  section  will  be  held 
in  April,  the  date  and  place  to  be  determined  later. 
After  the  meeting  those  present  were  entertained  at  a 
luncheon  given  in  their  honor  by  W.  A.  Brackenridge, 
vice-president  and  general  manager  of  Southern  Cali- 
fornia Edison  Company. 
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Tendencies  of  Electrical  Development  in  1916 

Progress  Made  in  the  Art — Effects  of  Higher  Material  and  Labor  Costs — Phenomenal  Out- 
put of  Apparatus  and  the  Future  Outlook 


WHILE  the  year  1916  was  very  productive  com- 
mercially it  will  not  be  noted  in  history  for  tech- 
nical advances  so  far  as  the  United  States  is 
concerned.  All  branches  of  the  electrical  industry  have 
been  taxed  to  the  uttermost  to  meet  the  unprecedented 
demand  for  standard  material  and  apparatus;  and  un- 
der such  circumstances,  technical  development  is 
checked  or  held  in  abeyance. 

Conditions  of  manufacturing  have  also  been  very 
much  unsettled.  Electrical  manufacturers  have  not 
only  had  to  contend  with  the  much  higher  cost  of  ma- 
terial but  with  a  very  high  degree  of  instability  in  cost, 
the  latter  feature  being  worse  than  the  first.  This  in- 
stability has  been  due  to  two  factors ;  the  changing  mar- 
ket prices  and  the  difficulties  of  securing  material  de- 
liveries, entailing  heavy  additional  cost  in  keeping  ade- 
quate quantities  on  hand. 

The  inability  of  the  steam  railroads  to  sustain  their 
part  in  the  promotion  of  the  material  interests  of  the 
country  has  worked  havoc  not  only  with  manufacturers 
but  with  central  stations  as  well.  Whether  from  short- 
age of  freight  cars,  inadequate  motive  power  or  insuffi- 
cient trackage,  the  outstanding  fact  remains  that  the 
railroads  have  conspicuously  fallen  short  of  meeting  the 
requirements  of  industrial  establishments. 

In  the  midst  of  enormous  peak  loads  central  stations 
in  various  sections  of  the  country  have  been  handi- 
capped on  coal  deliveries.  Production  had  to  be  cur- 
tailed in  many  cities  by  cutting  out  of  circuits  at  def- 
inite times,  and  in  an  endeavor  to  meet  the  conditions 
many  central  station  companies  have  gone  into  the  open 
market  and  bought  coal  at  advances  of  many  hundreds 
of  thousands  of  dollars,  all  because  the  railroads  were 
unable  to  bear  the  strain. 

Labor  Market 

The  labor  market  has  been  an  exceedingly  difficult 
one.  The  demand  for  skilled  labor  has  vastly  exceeded 
the  supply  and  some  electrical  manufacturers  have  been 
confronted  with  the  necessity  of  putting  on  a  large  per- 
centage of  unskilled  labor.  This  has  resulted  in  a  re- 
duction of  shop  production  efficiency  and  has  greatly  in- 
creased the  difficulty  of  maintaining  standards  of 
quality. 

Although  machinists  in  the  large  electrical  manufac- 
turing plants  are  now  working  from  fifty  to  fifty-five 
hours  a  week,  the  immediate  goal  of  union  labor  officials 
is  a  forty-four-hour  working  week  for  machinists,  that 
is,  eight  hours  a  day  for  five  days  and  four  hours  on 
Saturday.  A  reduction  of  hours  to  forty-four  for  the 
entire  industry  would  mean  a  reduction  of  productive 
capacity  of  approximately  20  per  cent  or  an  increase  of 
plant  investment  of  25  per  cent  to  maintain  the  same 
output.  It  would  also  mean  a  distribution  of  overhead 
over  a  very  substantially  smaller  volume  and  a  very 
heavy  increase  in  the  cost  of  production  entirely  aside 
from  any  question  as  to  the  payment  of  fifty-four-hour 
wages  for  forty-four  and  forty-eight  hours  labor. 

It  certainly  would  be  exceedingly  unwise  at  this  time 
with  the  industry  facing  in  all  probability  very  serious 
disturbances  at  the  conclusion  of  the  European  war  to 
make  radical  economic  departures  in  our  industrial  life. 
While  the  efforts  of  organized  labor  to  force  a  shorter 
working  day  have  met  with  considerable  success  in  ma- 
chine shop  practice  devoted  to  turning  out  munitions, 


their  success  in  other  fields  has  been  rather  meager.  In 
800  plants  east  of  the  Mississippi  River,  St.  Louis  in- 
cluded, over  98  per  cent  of  the  shops  work  between 
forty-eight  and  fifty-four  hours  a  week.  Of  these  54 
per  cent  work  fifty-four  and  fifty-five  hours  a  week  and 
22  per  cent  work  over  fifty-five  hours  a  week. 

Aside  from  a  few  linemen's  strikes  here  and  there,  the 
central-station  industry  has  been  free  from  any  serious 
labor  disturbance  during  1916. 

Regulation  and  Rates 

Very  little  legislation  affecting  public  utilities  was  en- 
acted during  1916.  Measures  granting  the  Georgia 
Railroad  Commission  additional  powers  and  giving  the 
city  of  New  Orleans,  La.,  the  right  to  regulate  public 
utilities  were  defeated.  The  principle  that  a  public  util- 
ity so  long  as  it  gives  adequate  service  at  reasonable 
rates  will  be  protected  against  competition  has  been 
more  firmly  established  than  ever.  During  the  year, 
several  important  valuation  cases  have  been  filed, 
notably,  the  Portland  (Ore.)  Railway,  Light  &  Power 
Company,  the  Southern  California  Edison  Company, 
Los  Angeles,  Cal.,  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  N.  Y.,  and  the  Union  Gas  &  Elec- 
tric Company  of  Cincinnati,  Ohio.  In  the  case  of  the 
Southern  California  Edison  Company,  for  the  first  time 
in  the  history  of  regulation  in  this  country,  severance 
damages  were  awarded  for  taking  that  part  of  the 
power  company's  property  within  the  city  of  Los 
Angeles. 

There  has  been  a  very  noticeable  drift  during  the  year 
toward  compromises  in  rate  and  valuation  cases  between 
the  commissions,  the  utilities,  and  the  public  which  not 
only  avoid  high  cost  in  valuation  work  but  expedite  gen- 
eral reductions,  or  readjustments  in  rates,  so  far  as  the 
public  is  concerned.  Within  the  year,  there  has  also 
been  a  measurable  movement  within  the  industry  to- 
ward improvement  and  simplification  of  rate  schedules. 
The  trend  toward  the  Hopkinson  form  of  rates  for  all 
kinds  of  power  service  is  very  well  developed.  The 
recognition  of  the  reasonableness  of  a  minimum  bill  or 
service  charge  is  now  general  and  even  in  those  cases 
where  class  rates  are  not  definitely  co-ordinated  with 
class  costs,  the  rate  maker,  now  prepares  to  prove  that 
no  class  rate  imposes  a  burden  upon  other  classes  of 
service. 

From  the  point  of  view  of  the  engineer,  the  progress 
of  class  cost  analysis  in  the  last  twelve  months  is  most 
evident.  From  the  point  of  view  of  public  policy,  the 
offer  of  relatively  lower  rates  to  the  small  consumer  in 
large  cities  and  particularly  to  the  residence  consumer 
is  almost  frequent  and  may  become  fashionable.  From 
the  commercial  point  of  view  the  most  notable  progress 
is  that  central-station  companies  throughout  the  coun- 
try are  reaching  out  for  and  obtaining  by  means  of 
closely  calculated  but  profitable  rates  the  very  large 
power  business  which  in  former  years  was  abandoned 
almost  without  an  effort  to  isolated  plants.  Simplifica- 
tion of  rates  for  the  sake  of  simplicity  without  regard 
to  the  equity;  that  is,  straightforward  meter  rates, 
finds  its  chief  proponents  outside  of  the  industry  rather 
than  within-  it. 

Public  ownership  of  public  utilities  shows  a  tendency 
to  increase  especially  on  the  Pacific  Coast.  The  city  of 
Los  Angeles  has  arranged  to  take  over  the  electric  dis- 
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tribution  systems  of  the  Southern  California  Edison 
paro  and  the  Pacific  Light  A  Power  Corporation 
just  merged  with  It  The  development  of  the  Hetch 
Batch}  waterpower  projecl  for  San  Francisco  will 
probablj  add  San  Francisco  and  other  bay  citiea  t<> 
thus,-  operating  electric  systems.  Seattle  and  Tacoma 
already  poasesi  municipal  systems  and  Portland,  Ore., 
is  Inclined  to  plunge  Into  municipal  ownership  also,  a< 
cording  to  latesl  reports.  California  has  had  mans 
municipal!}  owned  and  operated  electric  plants  for  a 
considerable  period. 

The    recent    reflections   of   the    Illinois   and    Masse 
chusetts  commissions  on  holding  companies  and  syndi- 
cate control  may   mean  much  or  little  depending  on  the 

attitude  of  the  class  of  corporations  referred  to. 
S  n  \m  Sta  Hon  Design 

Owing  to  the  high  cost  of  money  and  of  material, 
and  of  the  inability  to  get  machinery  ordered,  very  little 
new  power  station  work  has  been  completed  during 
1916.  However,  in  those  systems  which  have  been  com- 
pleted and  in  others  which  are  now  in  course  of  erec- 
tion, very  notable  tendencies  manifest  themselves. 

There  is  a  strong  trend  toward  steam  pressures  as 
high  as  350  lb.  in  water  tube  boilers  and  to  superheat 
as  high  as  250  deg.  and  above.  The  drift  toward  boiler 
units  of  1200  and  1400  hp.  has  not  been  material,  most 
engineers  being  satisfied  with  boilers  of  standard  size. 
In  large  stations  with  good  load  factors,  the  tendency  is 
to  operate  boilers  at  higher  capacity  and  to  install  econ- 
omizers. The  newer  stations  of  size  indicate  a  decided 
leaning  on  the  part  of  designers  and  operators  toward 
the  underfeed  type  of  stoker. 

Of  the  notable  steam  power  stations  completed  dur- 
ing the  year,  the  Essex  plant  of  the  Public  Service  Elec- 
tric Company  of  New  Jersey  is  reputed  to  be  the  most 
efficient  steam  station  so  far  built,  although  the  tests 
have  not  been  completed  and  the  data  on  the  actual  per- 
formance are  not  yet  available.  Part  of  the  new  steam 
station  of  the  Buffalo  General  Electric  Company  at 
Tonawanda,  N.  Y.,  was  placed  in  operation  before  the 
close  of  the  year.  Great  results  are  expected  of  this 
plant  which  will  have  a  load  factor  in  excess  of  60  per 
cent  and  which  it  is  expected  will  be  able  to  generate 
electricity  from  coal  cheaper  than  it  can  be  generated 
from  water  at  Niagara  Falls. 

There  have  been,  of  course,  notable  additions  to  ex- 
isting steam  stations.  Where  applicable,  there  has  been 
a  perceptible  movement  toward  larger  sizes  of  steam  tur- 
bines. Single  turbo-generators  with  ratings  as  high  as 
45,000  kw.  and  three-cylinder,  two-stage,  three-genera- 
tor units  rated  at  70,000  kw.  have  been  ordered.  The 
steam  consumption  of  these  huge  units  will  be  only 
slightly  better  than  that  of  a  30,000-kw.  unit  and  may 
in  practice  approximate  10.5  lb.  per  kilowatt-hour. 
Steam  consumptions  as  low  as  10  lb.  per  kilowatt-hour 
have  been  reported,  but  so  far  as  we  can  learn  have  not 
been  authenticated. 

The  high  cost  of  material  has  had  its  effect  on  the 
design  of  turbo-generators.  In  turbo-generators  of 
medium  size  the  manufacturers  have  been  able  to  reduce 
the  cost  somewhat  below  those  previously  designed, 
partly  by  reduction  in  diameter  which  reduces  the  weight 
of  dead  material  and  to  a  more  limited  extent  the  active 
material;  and  partly  by  the  use  of  slightly  less  expen- 
sive steel  in  the  rotors  when  a  considerable  reduction  in 
peripheral  speed  is  permissible. 

In  large  turbo-generators  the  designs  have  become  so 
difficult  that  only  the  best  material  can  be  employed  es- 
pecially in  the  rotating  element.  Every  effort  is  made 
to  secure  for  the  rotor  materials  which  are  as  reliable 


as  possible,  especially  as  regards  homogeneity.    An  ex* 
tension  of  the  cross-compound    unit   .scheme  has  per- 
mitted of  building  generators  up  bo  70  and  75,000  leva, 
capacity,  the  gain  being  chiefly  in  the  steam  end,  in 
that  a  large  number  of  paths  are  provided  for  the  How 

of  the  low  pressure  steam.     Tin-  penults  of  a  somewhat 

Improved  steam  consumption. 

In  design,  it  Is  generally  considered  inadvisable  ma- 
terially to  alter  proportions  because  of  increased  cost 
Of  labor  and  material  inasmuch  as  machines  which 
would  he  best  proportioned  for  the  present,  market  price 

of  material   would  probably  not  he  best  proportioned 

when  normal  conditions  again  exist.  Radical  changes 
m  design  require  considerable  length  of  time  and  outlay 
of  capita]  and  by  the  time  the  changes  would  have  gone 
into  effect  entirely  different  market  conditions  might 
exist.  Nevertheless,  efforts  are  continually  being  made 
to  cheapen  the  product,  keeping  in  mind  what  is  be- 
lieved to  be  a  general  average  market  condition  of  la- 
bor  and  material. 

.Manufacturers  are  so  stocked  up  with  orders  that  it 
is  almost  impossible  to  obtain  any  machinery  for  power 
plant  work  short  of  six  months.  The  boiler  manufac- 
turers have  been  deluged  with  work  chiefly  from  public 
utilities  during  the  past  six  months  and  deliveries  ex- 
tend all  the  way  from  six  months  to  one  year.  Very 
large  sizes  of  steam  turbines  cannot  be  had  short  of 
eighteen  months  to  two  years.  Smaller  sizes  of  tur- 
bines may  be  obtained  in  from  six  months  to  one  year. 
Similar  conditions  prevail  among  the  manufacturers  of 
reciprocating  engines.  Many  of  these  are  so  stocked 
with  work  that  they  have  seriously  considered  instruct- 
ing their  sales  departments  not  to  take  any  more 
orders. 

Hydroelectric  Developments 

Owing  to  the  high  price  of  coal  and  of  oil,  many  en- 
gineers have  turned  their  attention  to  hydroelectric 
projects  but  owing  to  government  inactivity,  not  much 
has  been  done  in  that  line.  The  designers,  however, 
have  not  been  idle  and  the  last  year  has  shown  an  av- 
erage increase  in  runner  efficiency  of  1  per  cent  over  the 
previous  year  as  evidenced  by  runner  tests  at  Holyoke 
and  turbine  tests  in  the  power  house  setting.  Improve- 
ments in  connection  with  turbine  settings  have  probably 
been  of  lesser  extent  than  this  as  the  design  of  spiral 
casing  and  penstock  settings  in  general  has  been  very 
thoroughly  analyzed  heretofore. 

Very  notable  advances  have  been  made  in  connection 
with  draft  tube  design  which  offered  possibly  the  larg- 
est field  for  improvement.  In  connection  with  runner 
design,  improvements  have  been  made  in  the  direction 
of  obtaining  higher  speed  so  that  it  is  now  commer- 
cially economical  to  develop  lower  heads  than  have  been 
considered  practical  heretofore. 

From  a  mechanical  standpoint,  very  notable  advances 
have  been  made  over  designs  of  the  preceding  year. 
These  advances  have  been  in  connection  with  size  of 
units,  details  of  design  and  the  greater  consideration 
given  to  unifying  the  component  parts  of  the  hydroelec- 
tric unit.  For  size  of  units,  the  past  year  has  witnessed 
the  design,  construction  and  erection  of  single  runner 
turbines  of  31,000-hp.  capacity  under  a  head  of  188  ft., 
which  is  the  largest  hydroelectric  unit  of  any  type  ever 
installed.  This  installation  has  been  made  at  the  his- 
toric aluminum  plant  on  the  Yadkin  river  in  North 
Carolina.  Several  other  plants  break  previous  records 
of  capacity  as  follows:  Three  27,000-hp.  units  under 
180-ft.  head,  one  25,000-hp.  unit  under  450-ft.  head, 
five  20,000-hp.  units  under  175-ft.  head.  These  instal- 
lations are  all  of  the  Francis  runner  type.     In  the  im- 
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pulse  field,  no  new  units  have  surpassed  the  previous 
record  of  23,000  hp.  under  2000-ft.  head. 

As  an  indication  of  the  tendency  toward  larger  units, 
it  may  be  mentioned  that  units  100,000  hp.  in  capacity 
under  320  ft.  head  have  been  worked  out  in  consider- 
able detail  and  their  installation  may  be  expected  in 
the  near  future.  These  units  have  been  studied  on  the 
basis  of  the  single-runner,  vertical-shaft,  plate-steel, 
spiral-case  type. 

In  connection  with  design,  the  extensive  use  of  plate- 
steel  circular-section  spiral  casings,  the  installation  of 
governor  flyballs  directly  on  the  main  shaft,  the  re- 
arrangement of  vertical  units  to  permit  of  dismantling 
the  working  parts  from  underneath  the  turbine,  the 
tying  together  of  hydraulic  and  electrical  parts  within 
a  single  rigid  casting  mounting  within  this  casting  a 
conical  brake  support  so  designed  as  to  form  a  closed 
casing  for  generator  fans  so  as  to  build  up  air  pres- 
sure for  circulation,  and  the  general  practice  of  mount- 
ing individual  exciters  directly  on  each  unit  above  the 
Kingsbury  thrust  bearing,  comprise  the  significant  im- 
provement. There  has  also  been  a  tendency  toward  the 
use  of  water  lubricated  bearings  both  of  the  steady  and 
thrust  type,  toward  the  use  of  a  mixture  of  oil  and  wa- 
ter for  oil  pressure  governor  systems  of  large  capaci- 
ties, and  for  the  use  of  mechanically-operated  pressure 
regulators  in  place  of  the  hydraulic  type  more  generally 
used  heretofore. 

The  effects  of  increased  cost  of  labor  and  materials 
have  resulted  in  increased  cost  of  waterwheels  and  of 
many  developments  depending  on  these.  For  instance, 
a  400,000-kw.  hydroelectric  power  project  involving  a 
200-mile  transmission  to  the  San  Francisco  Bay  mar- 
ket at  decidedly  higher  voltage  than  the  highest  now  in 
use  would  be  now  partly  under  way  instead  of  being 
still  on  paper  had  conditions  remained  normal.  An- 
other small  plant  could  have  been  built  for  about  $120,- 
000  but  because  of  the  advance  in  prices  of  material 
an  additional  $60,000  had  to  be  secured  to  complete  the 
installation. 

A  number  of  economies  have  been  effected  in  small 
hydroelectric  plants  in  the  far  West  through  the  use 
of  chain  type  impulse  wheels  with  water  economizing 
governing  devices.  There,  the  small  companies  whose 
demand  curve  has  risen  above  installed  capacity  have 
avoided  the  necessity  of  new  developments  which  would 
bring  them  under  the  scope  of  the  proposed  federal 
laws  by  this  means.  Such  rebuilding  affects  three  im- 
provements. (1)  Slight  increase  in  efficiency;  (2) 
ability  to  handle  a  greater  amount  of  water  with  a 
given  unit  thus  materially  increasing  the  power  out- 
put; (3)  a  material  decrease  in  the  amount  of  water 
wasted  in  governing,  thus  permitting  the  development 
of  more  kilowatt-hours  for  a  given  water  shed.  In  some 
instances,  the  yearly  kilowatt-hour  output  from  a  given 
water  shed  has  been  thus  increased  as  much  as  25  per ' 
cent. 

Transmission  Lines 

No  new  records  were  made  or  no  notable  transmis- 
sion lines  constructed  during  the  year  1916.  Here  and 
there,  owing  to  favorable  market  conditions,  aluminum 
has  been  taken  down  and  copper  substituted  with  profit 
to  the  transmission  company.  The  maximum  transmis- 
sion voltage  remains  at  150,000  volts,  and  one  large  sys- 
tem has  started  to  use  copper  cable  with  a  steel  core  to 
limit  corona.  Steel-core  aluminum  cable  for  this  pur- 
pose has  already  been  in  use  for  a  few  years. 

There  has  been  a  great  advance  in  the  percentage  of 
transformer  installations  that  are  made  out  of  doors 
rather  than  within  generating  stations  or  substations. 
The  percentage  of  outdoor  installations  has  become  so 


great  that  many  manufacturers  find  it  advantageous  to 
make  all  of  their  products  suitable  for  outdoor  installa- 
tion regardless  of  how  it  is  actually  ordered.  No  de- 
crease in  the  reliability  of  transformers  so  installed  has 
been  observed. 

Progress  has  been  made  on  insulators  mostly  in  the 
way  of  improving  the  factory  product  but  some  radi- 
cally new  types  are  appearing.  A  rather  elaborate 
series  of  tests  on  insulators  made  a  short  time  ago 
shows  a  distinct  difference  between  the  ordinary  insu- 
lators strung  together  and  called  a  suspension  insulator 
on  the  one  hand  and  the  properly  designed  insulator 
connected  in  series  on  the  other.  The  first  arrange- 
ment appears  to  be  just  a  string  of  resistance  whereas 
the  string  of  properly  designed  insulators  takes  the 
character  of  a  condenser. 

So  far  as  the  manufacture  of  insulators  is  con- 
cerned, it  has  been  rather  firmly  established  that  well- 
made  insulators  of  good  design  are  practically  light- 
ning or  puncture  proof.  The  problem  then  of  manu- 
facture is  to  make  the  life  of  the  insulator  as  long  as 
possible.  This  calls  for  a  low  rate  of  depreciation,  for 
the  operating  hazard  increases  rapidly  with  the  per- 
centage of  defective  material.  Hence,  the  real  problem 
of  manufacture  at  the  present  time  is  not  so  much  the 
question  of  design  to  meet  abnormal  electrical  condi- 
tions, but  one  of  keeping  down  depreciation  to  an  ex- 
ceedingly small  value  for  a  period  of  years.  The  ma- 
terial works  on  a  comparatively  low  margin  of  safety 
for  the  internal  mechanical  stresses  set  up  during  op- 
erating conditions.  These  stresses  are  usually  much 
higher  than  those  set  up  by  the  working  loads  and  usu- 
ally determine  the  life  of  the  insulator.  This  has  neces- 
sitated considerably  more  care  in  the  small  details  of 
design  and  assembly  so  as  to  keep  down  internal  stresses 
and  thereby  reduce  the  danger  of  cracking. 

One  great  advance  has  been  in  the  attention  given  to 
vitrification.  Where  formerly  ware  was  considered  ac- 
ceptable over  a  range  of  from  80  to  100  deg.  C,  the  pres- 
ent acceptable  range  in  some  factories  is  approximately 
half  this  value.  Those  familiar  with  the  manufacture 
of  porcelain  will  realize  what  this  improved  standard 
means  in  the  way  of  improved  manufacturing  condi- 
tions. Insulators  have  been  so  improved  in  manufac- 
ture and  design  and  the  cost  is  relatively  so  small  that 
there  is  little  need  of  operating  a  line  which  causes  con- 
siderable trouble.  Many  of  the  older  lines  have  been  re- 
insulated  simply  as  a  matter  of  good  business.  There 
is  a  general  realization  that  to  obtain  successful  per- 
formance, the  manufacture  has  to  be  carried  on  very 
carefully.  Otherwise,  the  best  designs  will  cause 
trouble  through  defects  or  poor  material  and  no  amount 
of  testing  or  inspection  can  make  up  for  deficiencies  in 
manufacture.  Equipment  costing  large  sums  of  money 
has  been  placed  in  some  of  the  factories  to  insure  that 
the  standards  of  quality  will  be  maintained  and  im- 
proved with  the  increasing  production  required. 

The  co-operation  of  power  companies  on  the  Pacific 
Coast  in  financing  research  in  a  well  equipped  labora- 
tory under  the  direction  of  an  eminent  authority  in 
such  matters  is  a  commendable  move. 

Transforming  Apparatus 

The  year  in  transformer  production  has,  as  in  most 
other  lines,  been  principally  noteworthy  for  large  pro- 
duction rather  than  development.  That  is,  there  has 
been  so  much  production,  that  engineers  have  had  to 
devote  their  attention  to  this,  to  the  exclusion  of  de- 
velopment work.  On  the  other  hand,  the  large  produc- 
tion has  given  an  excellent  opportunity  to  take  advan- 
tage of  the  large  amount  of  development  work  that  had 
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been  carried  on  during  1 1 1  •  -  quiet  times  oi  the  preceding 
eighteen  months. 

the  larga  production  has  been  principally  noteworthy 

because  ii  has  not  been  the  resull  of  anj  great  demand 

tran  formers  for  new  power  developments,  bui  rather 

for  the  tremendous  demand  for  power  on  the  part  of 

manufacturers  who  could  not  in  most  cases  put  In  ad 

ditionS  to  their  nun   power  plants   in  short   enough   tunc 

to  take  care  of  their  increased  demands  for  power.  A 
wr\  great  increase  in  the  demand  for  transformers  for 
electrochemical  processes  has  also  been  noted  which, 
of  course,  is  the  result  of  great  effort  which  America 
has  been  making  to  produce  chemicals  which  were  for- 
merly produced  abroad. 

There  has  been  bu1  little  thai  is  radically  new  intro- 
duced in  transformer  design  during  the  past  year.  No1 
much  improvement  was  to  be  expected  in  the  quality 

Of   sheet    steel   and    what    little    improvement    there   was. 

was   utilized.      There   has   been,   however,  considerable 

improvement  in  insulation  as  a  result  of  the  careful 
study  of  insulation,  its  properties  and  methods  of  ap- 
plication. 

The  maximum  primary  voltage  remains  at  150,000 
volts  although  transformer  designers  stand  ready  when 
called  upon  to  produce  good  transformers  for  200,000 
volts  as  well.  Probably  about  the  most  striking  trend 
to  be  noted  is  the  rather  rapid  increase  in  the  size  of 
units.  There  has  been  a  marked  elimination  of  any 
hesitation  on  the  part  of  the  customers'  engineers  to 
buy  large  units.  Transformers  of  high  voltage  and 
large  capacity  have  so  established  their  reputation  for 
reliability  that  practically  no  one  hesitates  to  have  the 
transformer  units  as  large  as  the  generator  units  from 
which  they  receive  their  power. 

There  are  under  construction  at  the  present  time  14,- 
000  kva.  150,000-volt  single-phase  transformers  which 
are  the  largest  high-voltage  single-phase  transformers 
that  have  ever  been  built.  There  have  also  been  built 
during  the  past  year  self-cooled  transformers  of  8000- 
kva.  rating.  Of  course,  combined  self-cooled  and  water- 
cooled  transformers  were  built  in  small  numbers  pre- 
vious to  1916  but  their  use  has  been  increased  very 
rapidly  of  late.  With  the  increased  use  of  outdoor  in- 
stallations, there  has  come  naturally  the  demand  for  in- 
creased capacities  of  self-cooled  transformers;  first,  be- 
cause artificial  cooling  is  applied  with  somewhat  greater 
difficulty  outdoors,  and,  second,  because  there  is  no  diffi- 
culty in  disposing  of  the  heated  air  coming  from  self- 
cooled  units.  To  meet  this  demand,  there  has  been 
developed  methods  of  building  transformer  tanks  and 
movable  radiators  which  admit  of  economically  build- 
ing self-cooled  transformers  in  any  designed  capacity. 
There  has  been  but  little  change  in  performance;  the 
efficiency,  of  course,  increasing  slightly  with  increase 
in  size.  A  strong  tendency  toward  comparatively  high 
reactance  in  order  to  assist  in  protecting  the  trans- 
former and  other  apparatus  from  the  destructive  ef- 
fects of  short-circuits  on  large  power  systems  has  mani- 
fested itself. 

Rotating  transforming  apparatus  has  of  course  kept 
pace  with  developments  in  other  lines;  the  most  note- 
worthy achievement  being  the  erection  of  synchronous 
converters  with  a  continuous  rating  of  6825  kw. 

Electric  Motors 

The  demand  for  electric  motors  of  all  kinds  has  been 
phenomenal.  Manufacturers  have  been  unable  to  keep 
pace  with  developments,  and  as  a  result  the  second-hand 
market  has  been  emptied  of  most  of  the  motors  it  pos- 
sessed. These  were  needed  for  taking  care  of  vast 
industrial   loads  because  of  the   inabilitv   of  manufac- 


turers  In  industrial  lines  i"  obtain  prime-mover  equip 
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in  the  fractional  horsepower  motor  field,  a  great 
deal  I,.,  been  accomplished  during  the  year  toward 
developing  special  motors  tor  special  purposes.  The 
probli  nis  have  been  h  an  application  nature  and 

have  Involved  the  modification  Of  standard  design  to 
meet    special    cond it  ions.      A    number   of   Companies,    for 

instance,  have  developed  motors  particularly  adaptable 
for  Hie  operation  of  domestic  washing   machines  and 

pumps.  There  has  also  been  a  very  broadening  influ- 
ence in  the  use  of  very  small  scries  wound  universal 
motors  for  a  large  number  of  devices.  Motors  have 
been  developed  for  operating  musical  disk  machines  and 
a  number  of  little  devices  used  in  the  home,  the  office 
and  the  shop.  Many  advances  have  been  made  in  the 
processes  of  manufacture  of  these  small  motors  which 
have  tended  to  increase  their  uniformity  and  particu- 
larly their  reliability  in  operation,  which  has  been  one 
factor  in  their  increased  use. 

The  increased  price  of  material  has  not  only  affected 
the  price  of  these  motors  but  has  also  played  a  very 
important  part  in  the  design  of  them.  The  designing 
engineer  in  this  country  has  now  been  forced  closer 
to  European  practice  and  every  bit  of  surplus  material 
is  being  done  away  with. 

The  year  has  shown  an  increasingly  large  demand 
for  small  low-voltage  generating  equipment  for  farm 
and  country  residence  lighting.  Most  of  these  units 
are  supplied  with  storage  batteries.  Their  use  has  been 
promoted  to  a  certain  extent  by  the  use  of  the  automo- 
bile and  the  lighting  system  therewith,  for  the  farmers 
are  very  large  users  of  automobiles.  This  is  opening  up 
a  field  for  the  use  of  low-voltage,  direct-current  motors 
for  operating  small  household  appliances,  and,  of  course, 
the  sale  of  such  appliances  themselves  will  be  increased. 

It- is  surprising  to  what  extent  small  electric  motors 
are  being  used.  A  very  large  number  of  toy  motors  are 
sold  and  also  little  motors  used  in  connection  with  auto- 
mobile horns,  small  portable  vacuum  cleaners,  etc. 
Some  manufacturers  of  these  devices  are  building  their 
own  motors  as  are  also  manufacturers  of  vibrators, 
hair  dryers,  etc.  Without  doubt,  the  so-called  frac- 
tional horsepower  motor  manufacturers  are  turning  out 
from  200,000  to  300,000  motors  a  year  aside  from  those 
manufacturers  who  build  small  motor-driven  devices 
themselves  and  make  the  motors  to  be  used  in  connec- 
tion with  them. 

The  outlook  for  1917  is  certainly  very  bright  for  frac- 
tional horsepower  motors.  This  applies  particularly  to 
the  sale  of  motor-driven  domestic  appliances.  Domestic 
labor  conditions  are  a  very  large  factor  in  forcing  the 
use  of  small  motor-driven  machines,  as  is  evidenced  in 
the  case  of  the  electrically-driven  washing  machine,  etc. 
Undoubtedly,  a  large  future  exists  for  the  motor-driven 
domestic  dish  washer  and  the  motor-driven  domestic 
refrigerating  machine. 

There  has  been  very  little  constructive  standardiza- 
tion undertaken  by  the  motor  manufacturers  during  the 
past  year.  The  bulk  of  the  work  has  been  in  perfecting 
some  of  the  details  of  the  standardization  which  had 
already  been  accomplished.  The  only  important  change 
of  the  year  has  been  the  recognition  of  two  ratings  for 
open-type  motors  having  continuous  time  rating.  The 
old  standard  of  a  40  deg.  temperature  rise  with  a  two- 
hour  25  per  cent  overload  guarantee  at  55  deg.  C.  is 
maintained,  but  a  new  rating  has  been  added  covering 
a  motor  with  a  50-deg.  temperature  rise  guarantee  under 
continuous  operation  without  any  overload  temperature 
guarantee.  The  50-deg.  rating  utilizes  the  maximum 
temperature  rise  possible  under  the  limit  for  imprej- 
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nated  insulation  recognized  under  the  rules  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  but  does  not  take 
into  account  the  fact  that  under  off-rated  conditions  in 
actual  operation  these  temperature  limits  can  very 
readily  be  exceeded.  It  is  for  that  reason  that  some 
manufacturers  still  feel  that  in  cases  where  the  load 
conditions  are  not  accurately  known  or  determinable, 
it  is  advisable  to  use  the  40  deg.  rating  which  offers 
the  greater  factor  of  safety.  In  addition  to  the  stand- 
ardization of  motors  and  generators,  the  manufacturers 
through  the  Electric  Power  Club  have  now  started  the 
commercial  standardization  of  transformers  and  indus- 
trial control. 

Storage  Batteries 

So  far  as  we  have  been  able  to  ascertain,  there  have 
been  no  radical  improvements  in  storage-battery  work 
during  the  year.  The  gasoline  automobile  industry  util- 
izes an  immense  quantity  of  storage  batteries  in  con- 
nection with  electric  ignition  and  lighting  sets.  The 
increased  use  of  farm  lighting  sets  has  also  been  of 
great  benefit  to  storage-battery  manufacturers.  In  fact, 
the  sale  of  storage  batteries  for  ignition  and  low-voltage 
lighting  work  far  exceeds  in  amount  the  sales  of  storage 
batteries  for  all  kinds  of  electric  vehicle  work. 

Electric  Vehicles 

There  was  a  very  perceptible  increase  in  the  output 
of  electric  vehicles  during  the  year,  particularly  of 
pleasure  cars.  The  gross  sales  of  both  pleasure  and  com- 
mercial vehicles  approximated  $13,000,000,  of  which 
$9,000,000  represents  the  sale  of  pleasure  cars  and  $4,- 
000,000  the  sale  of  commercial  vehicles.  In  the  case 
of  pleasure  vehicles  this  is  a  gain  of  considerably  over 
40  per  cent  during  the  year. 

Illumination 

Incandescent  lamps  of  both  the  gas-filled  and  regular 
types  have  found  wider  application  during  1916  than 
ever,  and  the  output  of  low-voltage  and  battery  lamps 
has  been  phenomenal.  While  the  gas-filled  lamp  has 
shown  a  tendency  to  supplant  the  arc  lamp  for  street 
lighting  in  large  cities  in  the  East,  the  luminous  arc 
still  continues  to  hold  its  own.  West  of  the  Rockies  the 
year  has  witnessed  a  number  of  notable  installations 
of  luminous  arc  lamps  for  street  lighting  purposes 
and  the  tendency  in  big  cities  there  seems  to  be  toward 
the  luminous  arc  lamp  rather  than  the  gas-filled  incan- 
descent lamp  for  public  lighting.  During  the  last  few 
months  incandescent  lamps  of  any  kind  have  been  very 
difficult  to  obtain. 

The  indirect  and  semi-indirect  lighting  fixtures  have 
increased  greatly  in  popularity  and  flood-lighting  of 
buildings,  statues  and  natural  wonders  has  never  before 
been  so  widely  applied.  The  manufacture  of  a  50-watt 
tungsten  is  of  more  than  passing  interest  to  central 
station  companies  particularly  in  the  larger  cities  where 
an  equivalent  substitute  of  the  old  carbon  incandescent 
lamp  has  been  sought. 

Electrochemistry  and  Metallurgy 

Progress  in  all  branches  of  electrochemistry  during 
the  year  has  been  phenomenal.  The  great  electrochem- 
ical industries  located  in  Niagara  Falls,  N.  Y.,  have 
been  seriously  handicapped  for  want  of  power  and  ai 
already  indicated,  there  has  been  a  great  demand  for 
transformers  for  electrochemical  purposes.  Electric 
furnaces  particularly  for  refining  steel  have  shown  an 
increase  in  the  United  States  during  1916  of  almost  50 
per  cent;  the  total  now  in  use  in  this  country  being  L36 
Other    features    of    electrochemical    and    electrometal 


lurgical    growth    were   outlined    in    these   columns    last 
week. 

Industrial  Research 

There  has  been  considerable  progress  made  during  the 
year  in  industrial  research,  but  it  has  of  necessity  been 
devoted  more  to  application  work  in  connection  with  the 
vastly  increased  business  of  the  corporations  rather 
than  in  putting  out  notable  and  epoch-making  inven- 
tions. Investigation  shows  that  the  functions  of  indus- 
trial research  laboratories  have  been  to  a  very  consid- 
erable extent  those  of  assisting  and  helping  production 
at  a  time  when  many  of  the  ordinary  materials  in  use 
before  the  war  have  practically  disappeared  from 
the  market  and  substitutes  have  had  to  be  found  and 
processes  modified  to  produce  a  satisfactory  product 
with  the  changed  material  and  tremendously  increased 
production. 

One  of  the  most  notable  occurrences  of  the  year  bo 
far  as  research  is  concerned  has  been  the  organization 
of  the  National  Research  Council.  All  branches  of 
science  and  industry  are  becoming  fully  alive  to  the 
necessity  of  thorough  advance  research  work  in  order 
to  put  the  United  States  to  the  forefront  of  progress. 
Undoubtedly  the  European  war  has  had  a  great  deal  to 
do  in  focusing  attention  on  this  general  subject  and 
much  to  do  with  the  feeling  in  industrial  circles  gen- 
erally that  they  must  be  alert  in  looking  to  their  inter- 
ests in  this  way.  A  number  of  the  universities  are  rep- 
resented in  the  National  Research  Council  and  there  is 
a  very  evident  desire  on  the  part  of  the  universities  so  to 
order  their  work  that  it  will  be  better  co-ordinated  with 
the  type  of  work  which  must  of  necessity  be  carried 
out  by  the  industrial  corporations.  One  large  electrical 
manufacturing  company  has  built  during  the  year  a 
laboratory  for  advance  research  work  sufficient  to  ac- 
commodate when  fully  equipped  approximately  100  men. 
The  general  idea  back  of  it  is  that  advances  must  be 
made  in  working  out  fundamental  principles  and  that 
this  work  must  not  be  hampered  by  the  necessity  of 
solving  daily  commercial  research  problems. 

Central  Station  Output  and  Outlook 

The  central  stations  of  the  country,  particularly,  in 
the  East  and  Middle  West,  have  been  prosperous  dur- 
ing 1916  and  the  outlook  for  1917  is  bright.  Not  only 
is  this  true  of  output  of  electrical  energy  but  also  of 
sales  of  electrical  apparatus  and  appliances  on  the  part 
of  those  companies  engaged  in  such  business.  Commer- 
cially the  notable  feature  of  the  year,  aside  from  the 
increased  motor  load,  has  been  the  development  of  the 
electric  range  field. 

Increases  in  the  price  of  coal  and  oil  and  the  inabil- 
ity to  obtain  that  which  was  contracted  for  have  kept 
down  earnings  somewhat  and  those  central  station  com- 
panies that  were  forced  to  make  extensions  and  addi- 
tions were  compelled  to  pay  advanced  prices  for  the 
equipment.  Copper  is  still  very  high  and  although  the 
output  of  the  large  producers  has  been  sold  for  1917, 
there  will  be  a  sufficient  quantity  available  for  the  needs 
of  manufacturers  and  central  stations  at  a  somewhat 
lower  price  during  the  year.  A  considerable  break  in 
the  price  of  copper  occurred  when  the  first  peace  rumors 
were  circulated  in  this  country,  and  it  is  certain  that 
if  peace  does  come  during  the  year  copper  will  drop 
considerably.  This  will  not  be  true  of  coal,  however, 
and  the  indications  are  very  clear  that  advances  in  coal 
even  on  yearly  contracts  will  reach  50  per  cent  and 
above.  This  will  probably  be  felt  worse  by  isolated 
plants  than  by  central  stations,  and  it  is  reasonable  to 
expect  that  wideawake  central  station  managers  can. 
by  taking  advantage  of  the  situation,  add  vast  isolated 
plaid  loads  to  their  systems. 
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ITH  other  in- 
dustries the 
electric  central 
station  companies 
have  shared  in  the 
great  prosperity 
which  has  blessed  the 
business  of  the  coun- 
try  during  the 
past  year.  Great  in- 
creases have  been  se- 
cured in  the  sale  of 
electric  energy  for 
manufacturing  pur- 
poses. Whether  these 
increased  sales  will 
be  duplicated  during  the  year  to  come  depends  partly 
upon  the  probability  of  increased  output  by  manufactur- 
ing concerns,  but  largely  upon  taking  advantage  of  cer- 
tain unusual  phases  of  existing  conditions.  It  would 
seem  to  be  assured,  at  least,  that  the  business  already 
secured  would  be  retained,  for  a  large  proportion  of 
the  industrial  users  of  power  have  their  factory  output 
sold  for  at  least  a  year  ahead. 

The  difficulty  of  obtaining  machinery  and  machine 
tools  may  be  a  serious  obstacle  to  further  expansion,  but 
even  this  may  work  to  the  advantage  of  the  central  sta- 
tion. The  situation  as  to  deliveries  is  especially  bad 
with  the  manufacturers  of  electrical  generating  ap- 
paratus and  steam  engines  and  turbines.  The  impossi- 
bility of  getting  deliveries  of  power  plant  equipment 
within  a  year  or  more  after  placing  orders  is  practically 
prohibiting  the  installation  of  isolated  or  factory  power 
plants,  and  forcing  power  users  to  consider  central 
station  service. 

In  spite  of  the  fact  that  central  station  service  is 
usually  cheaper  and  more  convenient  than  isolated  plant 
service,  a  considerable  proportion  of  large  industrial 
power  users  have  refused  to  give  it  fair  consideration 
in  the  past  and  have  complacently  continued  to  make 
their  own  power  without  any  exact  knowledge  of  its 
cost.  During  the  past  year,  however,  many  manufac- 
turers have  been  obliged  to  add  to  their  power  facilities 
with  the  least  possible  delay.  The  central  stations  were 
ready  to  supply  the  increased  demand,  and  in  many 
cases  with  the  result  that  the  whole  power  question  was 
opened  up  for  fair  debate  and  the  isolated  plant 
abandoned. 

With  the  increasing  costs  of  fuel  and  wages  the  cen- 
tral station,  with  its  power  rates  unchanged,  has  a  new 
advantage  in  isolated  plant  competition.  While  it  is  true 
that  the  advancing  cost  of  fuel  and  labor  affects  the 
central  station  company  as  well  as  the  manufacturer, 
increased  output  acts  to  offset  to  some  extent  the  threat- 
ened increase  in  operating  expenses  per  unit. 

From  all  indications  I  cannot  but  believe  that  the 
coming  year  holds  the  brightest  prospects  for  great 
increases  in  central  station  power  load,  with  the  largest 
earnings  yet  attained.  The  opportunity  for  the  practi- 
cal elimination  of  the  isolated  plant,  with  its  attendant 
smoke,  dirt,  heat  and  inconvenience,  for  the  benefit  of 


the  community  as  well  as  the  central  Btation,  is  with 
us  as  never  before  and  l  would  urge  all  managers  to 

awake  to  the  fact  and  take  full  advantage  of  it. 


By  H.  W.  Buck 

President  American  Institute  of  Electrical  Engineers 

Til  E  high  cost  of 
materials  pre- 
vailing at  the 
present  time  is  a  mat- 
ter with  which  the 
consulting  engineer  is 
vitally  concerned.  The 
success  of  all  engi- 
neering undertakings 
must  be  gaged  to  a 
great  extent  by  finan- 
cial units,  and  initial 
cost  is  one  of  the  fac- 
tors of  controlling  im- 
portance. Not  only 
have  material  costs 
risen  to  figures  un- 
known for  many  years,  but  labor  is  high,  scarce  and 
inefficient,  and  deliveries  on  material  and  products  of 
all  kinds  can  only  be  secured  after  almost  prohibitive 
lengths  of  time. 

All  of  this  operates  as  a  retarding  influence  to  new 
enterprise,  which  is  the  field  in  which  the  consulting 
electrical  engineer  finds  his  greatest  field  of  usefulness. 
Very  little  new  construction  is  being  undertaken  at  the 
present  time,  except  that  which  is  absolutely  necessary, 
or  in  cases  where  abnormal  construction  costs  may  be 
justified  by  special  commercial  conditions. 

A  manufacturing  or  a  mining  enterprise  may  find  it 
good  business  to  enlarge  its  plant  under  present  con- 
ditions, because  the  high  cost  of  construction  is  offset 
by  the  high  cost  at  which  the  product  can  at  this  time 
be  sold.  Profits  may  be  so  large  that  construction  costs 
can  be  written  off  from  one  year's  earnings. 

A  central  station  may  extend  its  plant  under  present 
conditions  of  high  cost  as  a  public  service  obligation,  to 
meet  the  demands  of  its  customers,  or  as  a  matter  of 
policy  rather  than  accept  the  alternative  of  having  the 
customer  install  a  plant  of  his  own. 

The  great  industrial  activity  in  this  country  at  the 
present  time  can  be  identified  largely  with  special  condi- 
tions of  this  kind. 

Separate  and  distinct  new  enterprises,  which  must 
be  founded  financially  on  normal  peace  conditions,  can- 
not afford  to  burden  their  future  with  the  interest 
charges  resulting  from  present  high  construction  costs, 
and  very  few  of  such  undertakings  seem  now  to  be  in 
progress  or  in  contemplation  in  the  near  future.  The 
great  delay  in  obtaining  machinery  or  equipment  of 
any  kind  is  also  a  discouraging  influence. 

Necessity,  however,  is  the  mother  of  invention,  and 
the  high  cost  of  materials  should  serve  as  a  stimulus 
to  the  engineer  to  devise  ways  and  means  of  economiz- 
ing in  the  use  of  materials  or  in  the  substitution  of  new 
materials  of  lower  cost.  New  processes  and  methods 
can  and  will  be  devised  for  producing  and  utilizing  ma- 
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terials  more  economically.  Much  work  along  this  line 
has  already  been  accomplished. 

In  the  field  of  electric  power  transmission,  the  high 
cost  of  materials  has  brought  about  unprecedented 
conditions.  This  -field  of  electric  enterprise  seems  to 
have  been  given  temporarily  a  knockout  blow — copper 
has  doubled  in  cost  since  the  beginning  of  the  war, 
aluminum  is  almost  unobtainable  at  any  price,  and  even 
iron  wire  galvanized,  which  has  been  a  serviceable  con- 
ductor for  use  at  the  highest  voltages,  has  treble.d  in 
cost.  Galvanized  steel  for  transmission  tower  fabrica- 
tion, has  risen  to  over  three  times  its  original  cost. 
Corresponding  increases  apply  to  all  of  the  miscellaneous 
supplies  entering  into  line  construction.  Underground 
cables  have  been  similarly  affected  in  combination  with 
the  rise  in  the  cost  of  lead. 

Such  increases  are  prohibitive,  and  upset  all  of  the 
economics  of  power  transmission  as  previously  accepted. 
If  these  conditions  are  to  continue  for  any  considerable 
length  of  time,  power  transmission  engineers  must  re- 
sort to  new  transmission  methods  with  higher  voltages 
than  have  ever  before  been  considered  commercial,  as 
one  possible  means  of  reducing  the  quantity  of  ma- 
terial required.  Possibly  the  hardships  from  costs  now 
prevailing  may  in  the  long  run  prove  a  benefit  to  this 
branch  of  electrical  engineering  in  stimulating  new  de- 
velopments and  inventions. 

The  high  cost  of  coal  should  work  as  an  indirect  ad- 
vantage to  the  central  power  station.  While  it  increases 
of  course,  the  operating  expense,  it  also  increases,  to  a 
relatively  higher  degree,  the  cost  of  operation  of  the 
competitive  isolated  plant. 

Any  permanent  increase  in  the  cost  of  coal,  and  some 
such  increase  now  seems  probable,  should  give  the  water 
power  companies  a  new  lease  of  life,  and  should  lead  to 
the  establishment  of  new  plants,  which  under  former 
conditions  of  coal  cost  could  not  figure  any  economy 
over  steam-turbine  operation. 

Apparently  the  consulting  engineer  must  make  the 
best  of  the  high  cost  conditions  as  he  now  finds  them, 
and  wait  in  patience  until  the  world  has  cleared  itself 
from  its  present  chaotic  condition  and  settled  down  to 
a  reasonably  definite  and  secure  outlook  toward  the 
future. 


By  Albert  Lincoln  Salt 

Vice-President  Western  Electric   Company 
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HERE  is  no 
precedent  in  the 
history  of  this 
country  for  the  high 
prices  and  scarcity  of 
supplies  from  which 
manufacturers  have 
suffered  during  the 
past  year.  The  de- 
mand for  raw  mate- 
rials at  increasing 
prices,  which  has  al- 
ways obtained  in 
times  of  intense  in- 
dustrial activity  here- 
tofore, lacked  the 
powerful  stimulus  of 
the  present  war.  The  enormous  volume  of  orders 
from  Europe,  the  resulting  prosperity  of  the  nation 
and  the  inability  to  get  material  from  belligerent 
countries  have,  in  my  opinion,  combined  to  produce 
the  conditions  of  1916.  Accepting  the  war  as  the 
basic  factor  in  the  abnormal  state  of  affairs  with  which 
manufacturers  are  contending,  it  follows  that  a  change 
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in  such  conditions  (that  is,  the  coming  of  peace)  will 
modify  the  status  in  price  as  well  as  the  supply  and  de- 
mand conditions.  The  acute  stage,  which  appears  to  have 
been  reached  in  1916,  was  the  climax  of  conditions 
which  evolved  very  rapidly.  The  year  1914  was  divided 
into  three  distinct  periods: 

First:  Before  the  commencement  of  the  war  indus- 
trial depression  was  pretty  general. 

Second :  The  condition  bordering  on  panic,  the  result 
of  the  actual  declaration  of  war,  which  lasted  about  two 


Percentages  of  Increase  Over      On  June 
Prices  Prevailing  on  Aug.  1,        1,  1916 
1914 


Acid,  Sulphuric 

Aluminum 

Antimony 

Batteries,  Dry 

Brass,  Rod  and  Sheet 

Copper 

Fiber 

German  Silver 

Crossarm  Bolts 

Crossarm  Braces 

Guy  Clamps 

Lead,  Pig 

Paper,  Cable 

Platinum 

Rings,  Aerial,  2  in 

Rubber,  Para 

Silk,  Spun 

Silk,  Tussah 

Spelter 

Steel,  Bess.  Billets 

Strand,  10,000  lb 

Thread,  Linen 

Tin,  Pig 

Tinsel 

Vermillion 

Vitriol,  Blue 

Wire,  Iron  Telegraph,  10  Ex.  B.  B. 

Wire,  Outside  Distributing 

Wire,  Bridle 

Wire,  Inside 

Yarn,  Fine  Cotton 


175 

108 

533 

68 

174 

126 

113 

105 

175 

274 

160 

94 

70 

98 

39 

65 

36 

216 

123 

77 

158 

66 

25 

167 

329 

50 

19 

35 

27 


On  Oct. 
24,  1916 


On  Dec. 
15,  1916 


63 

145 

121 

68 

174 

116 

113 

105 

175 

274 

160 

81 

60 

109 

13 

10 

57 

35 

80 

135 

92 

200 

33 

25 

167 

174 

55 

36 

59 

57 

20 


63 

145 

137 

68 

185 

166 

113 

114 

175 

274 

160 

94 

71 

133 

13 

14 

57 

64 

113 

177 

123 

200 

38 

29 

167 

233 

76 

47 

86 

144 

105 


months  from  Aug.  1,  1914;  foreign  markets  ceased  to 
exist  and  the  local  market  was  weak  or  shattered. 

Third:  This  period  began  with  the  rapid  adjustment 
of  our  industries  to  the  altered  outlook,  and  indications 
of  the  true  nature  of  this  adjustment  began  to  be  very 
apparent  in  the  increased  prices  of  various  commodi- 
ties, although  some  items  either  failed  to  advance  or 
actually  declined  to  lower  levels. 

It  was  in  1915  that  the  real  upward  movement  in  cost 
reached  commodities  of  every  character.  Substantially 
all  orders  placed  in  the  fall  of  that  year  involved  higher 
prices  and  delayed  deliveries. 

Even  in  normal  times  the  expenditures  of  the  West- 
ern Electric  Company  amount  to  millions  of  dollars 
annually,  while  at  present,  when  costs  are  100  per  cent 
greater  than  those  of  two  years  ago,  its  expenditures 
are  double  the  sum  of  ordinary  years.  In  a  great  many 
commodities  it  is  the  largest  buyer  in  the  world;  and 
no  other  organization,  I  believe,  has  so  many  ramifica- 
tions in  its  purchasing  connections  as  this  company,  the 
scope  of  its  requirements  being  so  great  that  they  reach 
practically  every  legitimate  source  of  supply  in  the 
United  States  and  Europe.  Necessarily,  we  analyze  at 
all  times  the  conditions  covering  every  commodity. 

In  view  of  the  great  number  of  producers  and  man- 
ufacturers from  whom  we  buy  and  in  consideration  of 
the  large  investments  we  are  obliged  to  make  for  our 
regular  requirements,  we  are  carefully  studying  the 
situation  for  1917.  In  my  judgment,  the  war,  or  its 
aftermath,   will   be  the  controlling   factor,   and   if  the 
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beginning  of  the  end  of  the  terrible  conflict  li  in  Bight, 
I  imu  seems,  I  believe  thai  liquidation  is  bound  to 
develop;  and  11  will  certainlj  be  better  for  business  if 
it  cornea  without  a  Budden  and  severe  shuck  and  pro 
ceeda  hi  an  orderly  waj  to  a  return  of  more  normal  con 
ditions.  The  prospect  that  the  coming  readjustment 
will  be  gradual  is  strengthened  substantially  by  the 
fact  thai  the  manufacturing  capacity  of  the  country  is 

Bold   ahead    for  a   vc;ir. 


By  Robley  S.  Stearnes 

President     National     Electrical    Contractors'     Association 
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T  is  my  firm 
conviction  thai 
prices  of  build- 
ing commodities 
have  little  effect 
upon  the  amount  of 
instruction.  But 
one  branch  of  the 
building  public  is 
possibly  controlled 
by  these  influences, 
and  that  is  the  rich 
estates,  which  do 
Iheir  building  when 
all  commodities  are 
at  lowest  ebb,  but 
this  is  not  a  very 
serious  or  important  factor.  When  commodity  prices  rise, 
due  to  well-known  economic  causes,  they  do  not  affect 
one  industry  alone,  but  spread  from  one  to  another, 
and  from  one  section  of  the  country  to  the  other;  all 
manufacturing  enterprises  are  stimulated  and  real  es- 
tate investments  advance,  offering  opportunities  for 
speculation  which  are  not  overlooked. 

One  can  look  to  the  future  with  reasonable  assurance 
and,  even  though  an  early  peace  in  Europe  is  declared 
and  Eastern  munition  industries  are  disarranged,  all 
the  other  industries  of  the  country  will  retain  the  im- 
petus which  has  brought  greater  activities  to  this  coun- 
try than  ever  before.  I  fear  the  outcome  if  the  manu- 
facturers continue  to  raise  the  already  "high  enough" 
prices  on  everything,  and  more  particularly  on  some 
articles  that  should  remain  as  at  present  or  be  at  lower 
prices. 

In  the  smaller  work  of  construction  the  buyer  knows 
little  of  the  intrinsic  value  of  the  commodities  we  sell, 
and  his  idea  of  a  cheap  price  is  gained  merely  from  a. 
comparison  of  the  bidder's  figures. 

In  my  judgment  the  time  is  too  early  to  contem- 
plate or  prepare  for  lower  values.  The  apex  of  higher 
commodity  values  and  wages,  I  fear,  has  not  been 
reached,  and  if  we  follow  the  history  of  the  past  there 
is  no  justification  for  anticipating  any  early  decline. 

Bright  Prospects  in  the  South 
As  to  the  prospects  for  the  Southland  in  1917,  it  is 
not  mere  optimism  to  say  that  the  general  business 
outlook  was  never  better.  Prices  of  its  agricultural 
and  other  products  are  higher  on  an  average  than  at 
any  other  time  in  forty-three  years,  and  the  purchasing 
power  of  the  people  has  been  greatly  increased.  Con- 
fidence has  been  restored.  The  people,  encouraged  and 
enabled  to  proceed  with  their  plans,  are  building  the 
foundations  of  permanent  prosperity.  Agricultural 
and  business  methods  are  being  improved,  diversifica- 
tion practised  as  never  before,  and  there  is  a  more 
rapid  development  of  our  rich  agricultural  and  other 
resources.  There  is  reason  to  believe  that  good  times 
in  the  South  have  come  to  stay. 
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By  J.  C.  Schmidtbauer 

Vkc    President    Julius    Andrae    &    Sons    Company 

Ni-:\  BR  before  In  the 
history  n|  I  his  coun 
try    has   the    farmer 
received   such   high   prices 

as    he    now    enjoys,    or    the 

wages  paid  for  labor 
reached  the  height  al  which 

they   are   now    found.      And 

so  long  as  tli is  general  era 
of   prosperity    is   prevalent 

there  will  be  no  perceptible 
decrease  in  the  electrical 
business.  The  industrial 
plants,  central  stations  and 
electric  railways  will  con- 
tinue to  be  active,  al- 
though building  operations 

may  be  retarded  to  a  slight  extent  by  the  fact  that 
smaller  residences  will  not  be  built  on  account  of  the 
advanced  prices.  With  the  railroads  spending  $83,000,- 
000  for  car  equipment  during  the  month  of  November, 
it  would  seem  as  though  we  have  not  as  yet  reached  the 
apex  of  this  era  of  prosperity  which  is  upon  us.  Re- 
ports are  constantly  coming  to  us  that  mills  and  fac- 
tories are  in  a  very  congested  condition,  and  with  the 
amount  of  business  which  has  been  booked  there  is  no 
reason  why  we  should  expect  an  immediate  and  stag- 
gering reaction  after  the  European  war.  Many  cen- 
tral stations  are  specifying  their  copper  requirements 
for  delivery  well  into  the  middle  of  1917,  and  from  the 
observations  which  we  have  made  we  cannot  foresee 
any  decline  in  the  prices  of  metals,  but  it  is  felt  that 
on  account  of  the  shortage  in  the  market,  prices  will 
continue  to  soar. 

In  this  connection  the  one  vexatious  problem  con- 
fronting the  electrical  supply  jobber  to-day  and  demand- 
ing serious  consideration,  is  the  reduction  of  overhead 
costs.  One  of  the  first  steps  to  be  taken  toward  re- 
ducing the  overhead  cost  lies  in  the  education  of  the 
dealer  to  anticipate  his  requirements  as  much  as  pos- 
sible and  to  buy  staple  articles  in  standard  or  unit  pack- 
ages. Orders  are  usually  received  in  piecemeal  fashion 
and  clearly  show  from  the  manner  in  which  they  are 
made  out  that  materials  are  purchased  from  hand  to 
mouth  without  any  attention  being  paid  to  standard 
package  or  unit  quantities.  Naturally,  the  cost  of  un-. 
Dacking  and  reshipping  orders  specifying  from  twenty 
to  fifty  different  articles  is  very  materially  increased. 

Then,  there  is  the  question  of  returned  goods  and  the 
expense  connected  with  handling  them,  which  is  one  of 
the  largest  items  entering  into  the  jobber's  overhead 
cost.  Many  electrical  jobbers  find  that  the  amount  of 
goods  returned  during  the  year  represents  from  3  per 
cent  to  5  per  cent  of  the  total  of  their  gross  business. 
The  necessity  for  returning  goods  could  be  obviated  in 
fully  seventy-five  out  of  100  cases  if  the  dealer  would 
only  communicate  with  his  jobber  and  ask  for  sugges- 
tions as  to  how  to  dispose  of  them,  or  if  he  made  an 
earnest  effort  to  move  them. 

Costly  mistakes  are  made  frequently  through  the 
failure  of  the  manufacturers  to  pack  and  properly  label 
cartons  containing  their  products.  The  day  when  the 
manufacturer  can  assign  a  catalog  number  to  each  ar- 
ticle placed  on  the  market  will  be  welcomed  by  the  elec- 
trical jobber,  for  it  will  prevent  considerable  confusion 
and  lessen  expense. 

It  is  now  admitted  that  the  electrical  jobber  is  a 
permanent  factor  in  the  distribution  of  merchandise, 
and  everything  that  helps  him  reduce  his  costs  must 
necessarily  also  aid  the  trade  he  serves. 
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Factors  that  Determine  Economical  Life 

of  Transformers 

Considerations  Involved  in  an  Investigation  to  Ascertain  Whether  It  Is  Economical  to  Con- 
tinue in  Service,  Hold  in  Reserve  or  Condemn  and  Junk  Long-Used  Transformers 

By  Theodore  B.  Morgan 


UNLESS  steps  are  taken  occasionally  to  weed  out 
inefficient  or  antiquated  transformers  from  dis- 
tribution systems  certain  units  will  be  found 
which  have  become  uneconomical  to  operate  as  com- 
pared with  newer  designs.  This  is  especially  true  of 
"old  timers,"  since  as  a  rule  they  age  more  rapidly  than 
modern  types.  According  to  manufacturers'  statements 
and  judging  from  results  of  tests  to  force  aging,  re- 
cently designed  transformers  do  not  age  appreciably. 
It  is  doubtful,  therefore,  whether  future  developments 
in  this  apparatus  will  permit  sufficient  reduction  in 
losses  to  justify  the  replacement  of  modern  units  for 
this  reason  alone.  It  should  be  emphasized,  however, 
that  only  future  experience  can  prove  this  contention. 
To  determine  whether  it  is  economical  to  continue  in 
service,  hold  in   reserve,  or  condemn  and  junk  trans- 


Data  included  under  the  first  item  were  readily  ob- 
tained from  the  company's  operating  accounts,  while 
information  on  items  2  and  3  was  secured  by  making 
tests  in  typical  districts  and  by  comparing  the  ratings 
of  transformers  in  service  with  statistics  secured  from 
the  commercial  department.  Tests  on  thirty-odd  trans- 
formers rated  at  0.6  to  5  kva.,  and  which  had  been  in 
service  for  different  periods  up  to  seventeen  years,  were 
made  to  secure  data  for  items  4  and  5,  these  being 
facilitated  by  the  replacement  of  the  units  shortly  be- 
fore the  tests  by  transformers  of  large  rating. 

These  tests  as  well  as  all  subsequent  ones  were  con- 
ducted to  show  the  losses  under  operating  conditions, 
voltage  being  applied  to  the  low-tension  coils  of  the 
transformer  at  the  rating  given  by  the  manufacturer. 
No  attempt  was  made  to  insure  pure -sinusoidal  waves. 
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FIGS.    1,   2,   3,   4   AND    5 — COMPARISONS   OF  TRANSFORMER  LOSSES  AT  TIME  OF    MANUFACTURE  AND  AFTER  OPERATION 


formers  which  have  been  in  service  several  years  the 
writer  has  conducted  extensive  investigations,  part  of 
the  results  of  which  are  presented  in  what  follows.  In 
arriving  at  conclusions  it  was  considered  advisable  to 
take  the  following  conditions  into  account:  (1)  Unit 
cost  of  energy  at  the  switchboard;  (2)  number  of  hours 
per  day  normal  and  maximum  load  is  liable  to  last;  (3) 
relation  of  transformer  rating  to  connected  load;  (4) 
iron  loss;  (5)  copper  loss;  (6)  kva.  drawn  from  feeder 
by  transformer  for  exciting  at  no  load;  (7)  cost  of  new 
transformer  to  replace  one  in  service;  (8)  size  of  wire 
and  load  carried  by  feeder  giving  service;  (9)  distance 
of  transformer  from  station;  (10)  power  factor  of 
feeder  load;  (11)  profit  that  can  be  realized  by  central 
station  by  change;  (12)  service  characteristics;  (13) 
better  regulation  given  to  secondary  distribution  system. 


On  the  other  hand,  it  was  most  desirable  to  have  the 
wave  formation  identical  with  that  supplied  to  the  sys- 
tem under  operating  conditions,  otherwise  the  tests 
would  have  been  valueless  or  would  have  given  erroneous 
results  when  applied  to  distribution  problems  later  on. 

Preliminary  tests  were  made  to  determine  what  ap- 
parent changes  might  be  expected  under  varying  con- 
ditions. When  generators  producing  different  wave 
forms  were  paralleled  on  the  system  the  difference  in 
loss  was  apparent,  but  to  such  a  small  degree  that  it 
was  not  appreciable.  Operation  of  generators  on  two 
other  systems  caused  a  greater  variance,  but  at  no  time 
greater  than  2  per  cent. 

Other  tests  made  to  determine  the  variation  in  loss 
when  the  rated  voltage  was  impressed  upon  the  trans- 
formers with  and  without  additional  external  variable 
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PIGS.    6    AND    7 — COMPARISONS    OP    THE    IRON    AND    COPPER    LOSSES   OF    TRANSFORMERS 

All  of  the  curves  are  plotted  with  the  assumption  that  the  losses   of   class    ii    transformers   arc    100    per   cent.      The   cun 
Pig    6   are   based   mi   the   average  losses   at    time  of   manufacture  while  those  of  Pig:  7  are  based  on  actual  test  data.     The  uppei 
curve  of  Pig.   6  represents  copper  losses  and  lower  one  iron  losses.     Fi^.  7  also  represents  iron  losses. 


resistances  indicated  that  when  a  lamp  bank  or  meter- 
testing  rheostat  was  used  the  error  introduced  by  the 
change  of  voltage  wave  was  not  sufficient  to  be  more 
than  discernible  by  the  tester. 

When  the  iron  and  copper  loss  data  had  been  tabu- 
lated, however,  the  results  for  transformers  of  the  same 
rating  varied  so  greatly  that  it  was  hopeless  to  attempt 
any    conclusions    without    securing    information    that 
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would  permit  classification  of  the  data.  Consequently,, 
manufacturers  were  asked  for  the  history  of  trans- 
former design  and  for  such  data  as  would  be  used  to- 
classify  the  transformers  into  groups,  each  group  to 
represent  a  distinct  departure  from  the  preceding  group 
as  regards  iron  and  copper  losses.  Lists  of  these  losses 
were  also  secured.  From  this  information  all  of  the 
900  transformers  tested  to  date  and  having  ratings 
from  0.6  kva.  to  600  kva.  were  classified  as  follows: 

TABLE    I — CLASSIFICATION    OF    TRANSFORMERS* 


Class  X — Designed  for  133-cycle,   1040/2080-volt  primary,   54/108- 

volt  secondary,   about  nineteen  years  old. 
Class  A — Designed    for    60-cycle,    1040/2080    volt   primary,    54/108- 

or  108/216-volt  secondary,  nineteen  to  eleven  years  old. 
Class  B — Designed    for    60-cycle,    1040/2080-volt    primary,    54/108 

or  108/216-volt  secondarv,  eleven  to  nine  years  old. 
Class  C — Designed   for   60-cycle.   1100/2200-volt  primary,    110/220- 

volt  secondary,  nine  to  six  years  old. 
Class  D — Designed  for  60-cycle,   1100/2200-volt  primary,   110/220- 

volt  secondary,  six  to  five  years  old. 
Class  E — Designed    for    60-cycle,    2200-volt    primary,    110/220-volt 

secondary,   five  to  four  years  old. 
Class  F — Designed    for    60-cycle,    2200-volt    primary,    110/220-volt 

secondary,  four  to  one  years  old. 
Class  H — Designed    for    60-cycle,    220-volt    primary,    110/220-volt 

secondary,  less  than  one  year  old. 
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FIG.    8 — RETURN     ON     INVESTMENT    WHICH    CAN     BE    REALIZED 

BY    SUBSTITUTING    NEW    TRANSFORMER    FOR   ONE 

HAVING   CERTAIN    IRON    LOSS 

The  curves  sloping  upward  to  the  right  are  based  on  the  values 
given  in  the  right-hand  column  of  Table  II,  while  those  sloping 
to  the  left  are  based  on  the  figures  in  the  second  column  of  the 
table.     An  energy  cost  of  1  cent  per  kilowatt-hour  is  assumed. 


♦All  transformers  operating  on  60-cycle,  2200-volt,  with  110  and' 
220-volt,  two  and  three-wire  secondaries. 


With  this  classification  as  a  guide,  cards  were  selected 
from  the  transformer  files  for  four  transformers  of  each, 
size  in  each  class.  By  routing  a  regular  testing  crew 
according  to  these  cards  it  was  possible  to  make  a  large 
number  of  tests  with  the  least  amount  of  travel,  118 
tests  being  made  in  one  district.  The  exciting  currents 
were  determined  at  the  same  time  for  item  6.  Since 
some  of  the  transformers  of  each  class  were  miles  apart 
or  could  not  be  disconnected  for  testing,  and  as  certain 
sizes  of  some  classes  were  rare  or  were  not  in  use  at 
all,  it  was  impracticable  to  carry  out  the  initial  inten- 
tion of  testing  four  transformers  of  each  size.  How- 
ever, enough  tests  were  made  so  that  data  were  secured 
for  about  23  per  cent  of  the  total  number  of  units  in- 
stalled, the  smallest  percentage  for  any  class  being 
about  18  per  cent  for  Class  E.  Where  data  could  not 
be  secured  for  certain  sizes  of  any  class,  where  the  data 
were  insufficient  for  making  satisfactory  averages,  or 
where  the  tests  were  not  as  accurately  conducted  as 
desired  the  losses  were  estimated. 

While  test  data  were  secured  under  operating  con- 
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ditions  for  transformers  rated  as  high  as  600  kva., 
only  that  for  sizes  (up  to  20  kva.)  which  are  most  com- 
mon on  all  systems  have  been  plotted,  since  it  is  by  the 
proper  selection  of  these  units  that  the  largest  saving 
can  be  made.  The  curves  are  based  on  the  average 
losses  as  found  by  over  500  tests  made  during  a  period 
of  four  years,  and  are  shown  in  Figs.  1,  2,  3,  4  and  5, 
with  curves  plotted  from  the  data  furnished  by  manu- 
facturers on  losses  at  the  time  of  manufacture.  The 
manufacturers  also  gave  data  on  what  the  losses  should 
be  at  the  time  of  test,  but  the  values  were  much  below 
those  actually  measured,  due  probably  to  differences 
which  exist  between  theoretical  and  actual  conditions. 
For  instance,  wave  form  in  commercial  may  not  and  is 
usually  not  sinusoidal,  the  transformer  may  be  over- 
loaded in  kilovolt-amperes  but  not  in  kilowatts,  and  the 
oil  used  for  heat  radiating  purposes  may  be  lacking  or 
not  in  the  proper  operating  condition,  thus  permitting 
the  iron  cores  to  age. 
While   Class   X   and   some   of   Class   A  transformers 


tion  that  energy  at  the  switchboard  costs  1  cent  per 
kilowatt-hour  curves  slanting  upward  to  the  right  in 
Fig.  8  were  plotted.  On  account  of  the  different  meth- 
ods used  in  computing  depreciation  and  the  fact  that 
many  companies  set  aside  a  reserve  fund  rather  than 
figure  depreciation  on  small  items,  depreciation  is  not 
considered,  although  it  may  readily  be  introduced  and 
results  worked  up  for  individual  cases  with  the  figures 
and  curves  given.  A  comparison  of  the  curves  of  Fig. 
8  with  those  of  Figs.  1,  2,  3,  1  and  5  shows  that  the 
substitution  of  a  modern  type  transformer  for  a  Class 
X  transformer  will  pay  20  per  cent  on  the  investment, 
while  the  replacement  of  ("lasses  A,  B,  C,  etc.,  will  per- 
mit gradually  smaller  returns.  The  curves  in  Fig.  8 
which  slope  upward  to  the  left  show  smaller  returns 
from  the  substitution  of  modern  transformers,  since 
they  are  based  only  on  the  cost  of  the  new  transformers 
and  not  on  the  replacement  cost. 

Additional  advantages  are  often  secured  by  changing 
transformers,  such  as  increasing  the  feeder  rating,  im- 


FIGS.    9    AND    10 — PORTION    OF    DISTRIBUTION    SYSTEM    BEFORE    A  ND    AFTER    REARRANGEMENT 


ivere  operated  for  a  time  without  oil  as  a  heat-radiating 
medium,  this  condition  was  corrected  in  1902-1903.  The 
oil  in  many  of  the  older  types  had  reduced  from  one- 
:hird  to  two-thirds  of  its  original  bulk,  thereby  becom- 
ing thick  and  sluggish.  Several  cases  were  found  where 
the  oil  and  insulating  compound  had  combined  into  a 
thick,  sticky  mass  covering  part  of  the  laminations  and 
:oils.  These  conditions  were  taken  into  consideration 
after  making  the  tests  on  the  transformers,  it  being  de- 
cided that  the  iron  loss  had  not  been  affected  except 
where  excessive  load  in  comparison  to  the  radiating 
capacity  had  been  carried.  The  averages  of  test  results 
can  therefore  be  used  only  as  a  guide  for  transformers 
of  the  class  tested,  as  the  losses  of  each  individual  trans- 
former are  liable  to  change.  For  estimating  purposes, 
however,  the  curves  will  be  found  fairly  accurate.  It 
may  be  pointed  out  that  for  the  period  of  transformer 
development  represented,  the  iron  losses  of  similar  size 
units  have  been  gradually  reduced  and  the  ratio  of 
copper  loss  to  iron  loss  gradually  increased  from  1:1 
to  about  2:1,  thus  permitting  a  higher  all-day  efficiency 
when  the  load  factor  is  low.  Figs.  6  and  7  compare  the 
iron  and  copper  losses  of  modern  transformers  with 
those  of  older  types  in  percentages. 

From  the  manufacturers'  list  prices  and  discounts 
for  different  size  units  figures  (Table  II)  were  obtained 
on  which  to  base  the  cost  of  replacing  transformers. 
The  cost  to  set  transformers  on  lines  includes  freight, 
cartage,  etc.,  and  is  an  average  for  removing  and  set- 
ting a  number  of  transformers  when  arrangements  have 
been  made  to  carry  on  the  work  systematically.  The 
junk  values  are  based  on  prices  that  have  been  paid 
in  the  past  for  good  transformers  with  high  iron  loss. 
These  figures  are  necessarily  arbitrary,  as  it  is  impos- 
sible to  arrive  at  true  costs  for  a  great  number  of 
points  where  freight,  cartage  and  labor  conditions  differ 
from  those  assumed.     From  this  data  and  the  assump- 


proving  power  factor  and  regulation,  since  two  or  more 
transformers  can  often  be  replaced  by  one  and  the  con- 
ductor combined  to  serve  as  one  circuit. 

When  the  iron  loss  of  transformers  is  relatively  high 
and  the  consumer's  consumption  small  the  cost  of  ener- 
gizing the  units  will  sometimes  exceed  the  actual  income 
received.  Such  a  case  was  found  where  a  5-kva.  trans- 
former of  the  X  class  was  serving  a  single  customer 
whose  bill  never  exceeded  the  minimum  charge  of  50 
cents  per  month  except  one  month  of  the  year.     The 

TABLE  II— ULTIMATE  COST  OF   NEW   TRANSFORMERS 

ASSUMED    FOR   ESTIMATING    I'l  KPOSES 
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income  was  $9  a  year  while  the  cost  of  service,  includ- 
ing $7  interest  on  fixed  charges  and  $17.50  for  energy 
consumed  by  the  transformer,  made  a  total  yearly  cost 
of  $24.50  without  charges  for  consumer's  energy,  book- 
keeping, meter  reading,  billing  and  the  like.  With  an 
iron  loss  of  180  watts  the  power  factor  was  20  per  cent 
at  no  load.  Since  900  kva.  was  supplied  to  the  trans- 
former the  greater  part  of  each  day  the  line  loss  was 
way  out  of  proportion  to  the  energy  sold  and  the  rating 
of  a  9-mile  section  feeder  was  considerably  reduced. 
While  all  central  stations  endeavor  to  keep  their  dis- 
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tribution  Bystema  from  becoming  loaded  with  network 
of  wire  or  <>\er  rated  transformers,  points  can  Invaria 
lily  lie  found  where  there  Is  too  much  wire  ami  ton 
little  transformer  capacits  <>r  too  much  capacity  for  the 
of  tin-  Installation.  Such  conditions  cause  a  loss 
to  tin1  operating  company,  and  unless  careful  supervision 

is  maintained   in   making  extensions  or  installing   trans 
former8,    thousands    ol'    dollars    ma\     lie    uneconomical!) 

9trung  in  the  air  instead  of  being  used  to  better  advan 
e  elsewhere. 
in  working  <>n  secondary  distribution  systems,  it  has 
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been  found  that  iron  losses  are  often  rated  far  below 
the  actual  figures.  For  instance,  an  excitation  current 
of  0.5  per  cent  to  10  per  cent  of  the  unaccounted  for  cur- 
rent, as  sometimes  claimed,  is  entirely  too  low.  Tests 
show  that  a  system  furnishing  twenty-four-hour  serv- 
ice must  be  in  perfect  condition  to  show  a  loss  as  low 
as  20  per  cent,  while  for  sparsely  populated  residential 
districts  the  loss  is  seldom  as  low  as  40  per  cent.  Analy- 
zation  of  the  unaccounted  for  current  in  a  number  of 
systems  indicates  that  distribution  transformers  take 
up  anywhere  from  38  to  60  per  cent,  estimators  usually 
overlooking  the  fact  that  iron  loss  is  continuous  for 
the  twenty-four  hours  in  the  day  and  for  365  days  in 
the  year.  Another  item  which  is  usually  overlooked  is 
that  old  transformers  have  the  greater  losses  and  should 
be  considered  separate  from  the  more  modern  types, 
which  have  very  low  losses  by  comparison. 

As  an  example  of  a  case  where  the  foregoing  con- 
siderations were  taken  into  account  in  rearranging  a 
distribution  system  the  accompanying  maps  and  data 
of  Table  III  are  presented.  The  map  in  Fig.  9  shows 
distribution  conditions  in  a  section  of  a  Connecticut 
town  before  changes  were  made  and  where  the  system 
had  grown  with  the  demand  for  service. 

In  rearranging  the  system  seventy-eight  of  141  trans- 
formers were  removed  and  thirty  hung  on  the  lines, 
making  ninety-three  transformers  with  a  total  rating 
of  1487  kva.  instead  of  141  with  a  total  rating  of  1709 
kva.  About  the  only  transformers  purchased  for  the 
change  were  a  30-kva.  unit  and  a  40-kva.  unit,  since  a 
sufficient  number  of  various  sizes  were  secured  by  re- 
arranging to  fit  in  places  where  transformers  were 
needed.  In  general  the  secondaries  were  not  run  more 
than  nine  sections  from  their  corresponding  trans- 
former. When  it  was  possible  to  form  loops,  however, 
twenty  to  twenty-five  section  secondaries  could  be  em- 
ployed on  fairly  heavily  loaded  circuits. 

In  addition  to  other  wire  removed  and  run  as  noted 
elsewhere   about   6000   ft.   of  No.   6  new  weatherproof 


wile,    winch    COSi    80    cents    a    pound,    was    removed    and 

iii.  tituted   bj    copper-clad  wire  equivalent    i"  No.   10 

Clipper  that  cost  L6  Cents  a  pound  two  year  before. 
IIm  ill.  Ill  ut  mil  was  permitted  bj  making  mie  long 
run    with    a    I    k\a.    transformer   at    the    end,    the   copper 

clad  wire  being  obtained  from  a  suburban  line  where 
the  Increased  load  had  demanded  a  change  to  a  larger 

size  of  conduct  or. 

for  the  benefll  of  companies  contemplating  change! 

similar  to  those  outlined,  attention  is  called  to  a  lew  of 
the  many  difficulties  encountered.  For  instance,  after 
the  primary  and  secondary  system  have  been  mapped 
and  comprehensive  tests  made  on  the  feeders,  trans- 
formers and  secondary  system,  the  value  of  the  results 
may  he  entirely  lost  because  infrequent  loads  have  not 
been  taken  into  consideration.     If  some  evasive  load  of 

TABLE    IV — SAVING    DUE    TO    REMODELING    OF    CONNECTICUT 
DISTRIBUTION    SYSTEM 

Transformers  removed  from  lines 78 

Kva.    capacity    421.] 

Value  ii  purchased  new  $4,313.00 

Transformers  set   en   lines 30 

Kva.  capacity 199.1 

V:i  hie  If  purchased  new J2.027.00 

Saving  in   Uilovvatt-hour  per   vear   in   reduced    iron   loss...  36,667 

Valued   at    I    cent  per  kilowatt-hour $366.67 

•Added  rating  of  11,000-volt  feeder  in  kva 20.50 

Pounds  of  base  wii'e  removed,  2313  (junk),  valued  at .  .  .  $578.25 
1'ouncls  ol    weather-proof  wire  run,   2150,   valued   at $602.00 

•Due  to  increasing  power  factor  of  exciting  current. 


this  nature  crops  up  it  may  be  necessary  to  change 
conductors  and  transformers,  making  the  expense  about 
double  the  initial  or  estimated  expense.  Such  occur- 
rences can  often  be  avoided,  however,  by  conferences 
with  the  line  superintendents  and  foremen,  who  are 
usually  acquainted  with  the  characters  of  the  loads. 
Better  teamwork  will  usually  be  obtained,  too,  if  their 
confidence  is  secured,  since  they  do  not  generally  take 
kindly  to  reconstruction  of  work  which  they  have  spent 
time  and  money  to  perfect.  Another  point  to  recog- 
nize is  that  the  good  will  or  enmity  of  the  community 
will  be  secured  depending  on  whether  the  rehabilitation 
is  attended  with  improved  or  unsatisfactory  results. 
Under  no  consideration  should  anyone  undertake  exten- 
sive readjustments  unless  he  has  a  knowledge  of  local 
conditions,  good  engineering  training,  practical  experi- 
ence, and  testing  and  mapping  facilities. 


Methods  of  Preserving  Insulation  on  Wires 
Crossing  Railroad  Tracks 

Insulation  on  wires  crossing  steam  railroad  tracks 
are  subjected  to  severe  treatment  when  an  engine  hap- 
pens to  stop  under  the  line  and  gives  off  heat  and  gas. 
While  asbestos  insulated  wire  seems  best  suited  for 
such  installations  it  has  been  suggested  that  a  coating 
of  water-glass  on  the  outside  of  the  insulation  would 
very  materially  lengthen  its  life,  if  something  besides 
asbestos  should  be  necessary.  This  coating  is  best  ap- 
plied just  before  or  after  stringing  the  wires.  The 
ordinary  water-glass  solution  would  be  satisfactory  and 
two  coats  are  recommended. 

Where  experimentation  with  different  insulating  com- 
pounds is  not  feasible,  and  the  number  of  conductors 
and  climatic  conditions  permit,  it  would  eventually  be 
least  expensive  to  elevate  all  conductors  beyond  the 
range  of  influence  of  the  locomotives.  The  practice  of 
some  companies  is  to  place  conductors  underground  at 
railroad  crossings  within  city  limits.  This  practice  has 
advantage  in  that  it  eliminates  friction  and  disputes 
with  railroads  and  civic  bodies,  practically  removes  life 
hazard  and  the  possibilities  of  legal  disputes,  while  at 
the  same  time  the  cost  of  maintenance  and  the  likelihood 
of  service  interruptions  are  reduced. 
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Joint  Use  of  Central  Station  Service  and 

an  Isolated  Plant 

Alternate  Seasonal  Use  of  Central  Station  Energy  and  Isolated  Plant  Steam  Has  Proven 
Most  Economical  Arrangement  for  a  Chicago  Department  Store 


WHEN  negotiating  for  the  sale  of  central  station 
energy  to  replace  an  isolated  plant,  attempts  are 
often  made  to  displace  all  steam-driven  units  by 
electric  motors.  This  is  not  always  advisable  or  even 
expeditious,  as  will  be  shown  by  the  considerations 
which  were  brought  out  when  arrangements  were  be- 
ing made  to  make  use  of  central  station  energy 
from  the  system  of  the  Commonwealth  Edison  Company 
in  Hillman's  department  store  in  Chicago.  Here,  the 
broader  policy  of  the  power  company,  which  has  as  its 
aim  the  development  for  the  customer  of  the  most 
economical  plant  for  his  conditions,  resulted  in  the 
recommendation  of  a  combination  use  of  existing  equip- 
ment and  central  station  energy.  The  power  company's 
engineers  made  a  thorough  study  of  this  particular 
situation  and  equipped  a  power  plant  in  a  manner  which 
involved  a  minimum  first  cost  and  has  produced  an 
annual  saving  in  operating  expenses  of  a  large  sum. 
The  change-over  hinged  principally  about  the  water 
pumping  for  nine  hydraulic  elevators,  although  the 
change  in  the  plant  included  the  discarding  of  four 
small  steam-driven  generator  units,  a  steam-driven  ice 
machine  and  a  number  of  other  small  engine  units. 
Live  steam  is  required  in  rather  large  quantities  for  the 
:andy  shop,  bakery,  lunch  counters,  steam  tables,  coffee 
urns  and  various  kitchen  apparatus  the  year  round,  and 
hence  the  boiler  plant  could  not  be  dispensed  with.  A 
few  of  the  auxiliaries,  the  house  pumps,  drinking-water 
pump,  sprinkler  pumps,  etc.,  have  been  continued  on 
steam  operation  during  all  seasons  to  supply  what  ex- 
haust steam  can  be  absorbed  in  the  feedwater  heater 
md  for  hot-water  requirements  in  the  building.  In  ad- 
iition,  steam  for  heating  and  hot  water  is  furnished  to 
in  eighteen-story  building  adjacent,  owned  by  the  same 
interests.  Live  steam  is  also  furnished  this  building 
ihe  year  round  for  steam  pumps  for  four  hydraulic 
levators,  house  pump,  two  ejectors  and  a  30-cu.  ft.  air 
:ompressor.     With  the  eighteen-story  building  and  the 


4000  ■ 


six-story  department  store  building  to  heat  in  winter, 
large  quantities  of  low-pressure  steam  are  required. 
This  is  admirably  furnished  by  the  exhaust  from  the 
Laidlaw-Dunn-Gordon  14-in.  by  20-in.  by  9-in.  by  18-in. 
compound  pump,  and  the  18-in.  by  9-in.  by  19-in.  simple 
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FIG.     1 — OPERATING     EXPENSES     CHARGEABLE    TO    CHICAGO 
DEPARTMENT   STORE  POWER   PLANT 

pump  operating  the  nine  hydraulic  elevators  in  the  de- 
partment store  building,  but  in  warmer  weather  there 
is  no  demand  for  heating  steam,  and  the  steam  pumps, 
if  operated  then,  must  be  run  with  a  gross  waste  of 
energy.  It  was  therefore  decided  to  install  three  auto- 
matically controlled  55-hp.  direct-current,  motor-driven. 
400-gal.  per  minute,  three-stage  turbine  pumps  and 
connect  them  into  the  high-pressure  water  system  to 
supply  the  water  during  non-heating  months. 

To  suit  the  conditions  of  the  weather,  the  elevator 
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water  pressure  Is  supplied  bj  iii«'  steam  pumps  or  the 
electric  pumps,  with  a  resulting  saving  as  Indicated  bj 
the  curves  of  Fig.  1.  Here  the  coat  of  the  mechanical 
repairs,  of  pipe  work,  and  of  lubricating  <>ii  are  plotted 
in  curve  form  to  show  the  general  downward  tendency 
of  some  of  the  items  which  go  t<>  make  up  t in-  total  oper 
ating  expense  and  give  it  a  downward  trend  due  to 
the  use  of  the  electric  equipment.  During  the  years  L908 

and    L909  the  old  steam  equipment   was  in  use.      During 

1910  tin1  old  boilers  were  replaced  with  new  ones  and 
the  whole  plant   rebuilt,  thus  accounting  for  the  high 

peak   in  tin-  nuvhanieal  repairs  cost  curve   for  that   year, 

in    IKarch,    1911,   the  company   began   to   use  central 

station  service  for  lighting  and  tor  driving  some  small 
equipment,  and  discarded  the  small  steam-driven  i"ii 
erators,  etc,  mentioned  above.  This,  of  course,  elimi- 
nated a  large  part  of  the  mechanical  repairs  and  a  large 
part  of  the  oil  consumption,  as  indicated  by  the  I'.HI 
points  on  these  two  curves.  In  December,  L912,  the 
ice  machine  and  brine  pump  were  electrified,  and  in 
April,  L918,  the  lighting  of  the  first  floor  and  basement 
of  the  adjacent  building  was  put  on  the  department 
store  meters,  which,  of  course,  makes  the  points  of  the 
curve  higher  by  $•">">  a  month  than  is  justly  chargeable 
to  the  department  store  plant  for  this  comparison.  In 
May,  1913,  the  electric  pumps  for  the  nine  hydraulic 
elevators  were  installed  and  the  downward  trend  of  the 
operating  expense  curve  since  then  is  continuous  in 
spite  of  higher  unit  coal  and  labor  costs. 

The  curve  of  kilowatt-hour  consumption  of  the  elec- 
tric-driven pumps  in  Fig.  2  shows  how  the  steam  and 
electric  units  are  alternated  with  the  seasons,  and  the 
total  energy  and  coal  cost  curves  show  the  variation  of 
these  with  the  seasons  in  inverse  relation  to  each  other. 
The  costs  of  power  and  coal  are  added  together  and 
their  sum  plotted  in  a  curve  to  show  the  downward 
trend  of  their  joint  cost  as  the  result  of  alternating 
the  steam  and  electric  pump  equipment.  The  monthly 
figures  vary  considerably  because  of  the  irregularity 
in  receipt  and  payment  of  coal,  but  the  average-for-the- 
year  curve  shows  a  consistent  downward  trend.  The 
installation  of  the  electric  elevator  pumps,  of  course, 
added   considerable   to    the    kilowatt-hour   consumption 


^IG.    3 — STEAM    PUMPS    OPERATED    DURING    WINTER    TO    SUPPLY 
WATER  PRESSURE  FOR   HYDRAULIC  ELEVATORS 

of  the  department  store  plant,  but  the  cost  of  this  is 
not  proportionate  to  the  increase  for  the  reason  that, 
due  to  the  diversity  factor,  the  pumps  added  only  35  or 
40  kw.  to  the  maximum  demand  and  helped  to  earn  a 
better  rate  for  the  entire  plant  consumption. 

The  coal  cost  curve  includes  the  requirements  of  the 
.adjacent  building  for  heating  and  equipment  mentioned 


above,  ami  for  this  service  the  department  store  receives 

0  a  month,  which  was  the  actual  coal  cost  of  the 
adjacent  building  plant  before  it  WSJ  lull  down.  This 
(500  a  month,  then,  being  bare  C<  t  and  no  profit, 
should  he  credited  to  the  coal  cost  iir\e  and  the  COS] 
and  electrical  energy  COSt  curve  to  make  that  much 
better    Showing    tor    the   combined    winter    and      ummer 


FIG.  4 — THREE  MOTOR-DRIVEN  PUMPS  FOR  HYDRAULIC  ELEVATOR 
OPERATION    IN    SUMMER   AND    FOR   EMERGENCY    USE 

operation  of  the  department  store  steam-electric  plant. 
Since  the  end  of  the  period  included  in  these  curves 
the  condensate  has  been  brought  back  to  a  hotwell  from 
all  traps  and  condensation  points,  whereas  none  of  it 
was  returned  to  the  boilers  before  and  all  this  heat  was 
lost.  This  has  also  greatly  assisted  in  reducing  the 
amount  of  coal  required. 

The  combination  use  of  the  steam  and  electric  pumps 
has  several  advantages  in  a  plant  of  these  character- 
istics. The  first,  of  course,  is  the  substantially  better 
economy.  The  second  is  that  a  standby  equipment  is 
thus  always  ready  for  emergency.  A  third  advantage 
is  that  by  shutting  down  the  steam  pumps  in  summer 
a  large  part  of  the  heat  thrown  out  into  the  basement 
and  radiated  throughout  the  whole  store  is  eliminated, 
while  in  winter  the  reverse  is  true. 

The  data  contained  in  this  article  and  presented  in 
curve  form  were  supplied  by  G.  J.  L.  Janes,  general 
manager  of  the  Hillman  department  store,  Chicago,  111. 
The  engineering  of  the  installation  was  done  by  C.  J. 
Carlsen  of  the  Commonwealth  Edison  Company  and 
Fred  Below,  chief  engineer  of  the  department  store. 


Separating  Underground  Cables  from 

Steam  Lines 

When  electric  cables  must  be  installed  in  the  vicinity 
of  underground  steam  lines  care  should  be  taken  to  lay 
them  as  far  above  and  to  one  side  of  the  latter  as  pos- 
sible. This  is  important  since  heat  radiation  from  the 
steam  lines  will  reduce  the  current  carrying  capacity  of 
the  cables  or  may  disintegrate  the  insulation.  Further- 
more steam  blowing  against  fiber  conduit  not  incased  in 
concrete  tends  to  render  it  soft  and  pulpy.  When  the 
temperature  of  paper  insulated  cables  has  exceeded  100 
deg.  C.  for  a  considerable  time  it  has  been  found  that 
the  insulation  will  fall  off  in  a  fine  powder  if  the  sheath 
is  removed.  By  placing  the  cables  to  one  side  of  the 
steam  line  the  probability  of  disturbance  is  minimized 
when  the  steam  mains  must  be  repaired.  A  separa- 
tion of  2  ft.  or  3  ft.  from  steam  lines  has  been  found 
very  satisfactory  by  J.  A.  De  Remer  of  New  York  City. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Cleaning  Condenser  Tubes  with  Fiber 

Brushes 

Fiber  brushes  have  been  found  very  satisfactory  by 
the  Hartford  (Conn.)  Electric  Light  Company  for  clean- 
ing condenser  tubes,  according  to  F.  M.  Wilbraham, 
power  superintendent  of  the  company,  since  they  are 
stiff  enough  to  remove  slime  and  yet  do  not  wear  out 
the  tubes  like  metal  brushes  or  a  sand  blast.  These 
brushes  are  constructed  like  ordinary  gun-cleaning 
brushes,  being  made  of  fiber  bristles  held  radially  by 
a  central  shaft  made  of  twisted  No.  8  wires.  The 
bristled  portion  of  the  shaft  is  6  in.  long  and  has  a 
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Tmsted-wire  Shaft- 
made  of  No.  8  Wires 


Bristled  Portion 
of  Brush 


Same  Diam.  as  Tubes 
to  be  cleaned 


CONSTRUCTION  AND  DIMENSIONS  OF  CONDENSER  TUBE  BRUSH 

diameter  equal  to  that  of  the  tubes  cleaned.  When 
the  condensers  are  cleaned  once  a  week  with  these 
brushes,  as  much  as  10,000  sq.  ft.  of  tubes  can  be 
scrubbed  in  a  day  and  a  half  by  two  men.  Some  idea 
of  the  quality  of  the  circulating  water  may  be  obtained 
from  the  fact  that  about  4  tons  of  suspended  matter 
pass  through  the  10,000-sq.-ft.  condensers  per  hour,  ac- 
cording to  rough  tests.  Probably  a  considerable  part  of 
this  deposit  is  sewage,  as  an  intercepting  sewer  dis- 
charges above  the  plant  into  the  river  from  which  cir- 
culating water  is  obtained.  During  high  water  the 
tubes  do  not  have  to  be  scrubbed  so  often,  as  the  sus- 
pended matter  is  more  diluted. 


How  a  Kite  Was  Used  in  Stringing 
Conductors  Over  Rapids  in  Mohawk  River 

BY  LOUIS  C.  HYATT 

In  the  construction  of  one  of  its  12,000-volt  trans- 
mission lines,  the  Cohoes  Company,  of  Cohoes,  N.  Y., 
found  it  necessary  to  run  a  line  across  the  Mohawk 
River  at  -a  point  about  a  quarter  of  a  mile  below  the 
Cohoes  Falls.  The  width  of  the  river  at  this  point  is 
approximately  800  ft.  and  the  banks  on  both  sides  are 
nearly  perpendicular  walls  of  rock  about  100  ft.  high, 
commonly  referred  to  as  the  Palisades  of  the  Mohawk. 
The  rapids  at  this  point  of  the  river  make  the  water 
ordinarily  swift  and  unnavigable  and  on  account  of  the 
high  water  the  river  was  even  more  dangerous  so  that 
the  usual  method  of  carrying  a  line  across  in  a  boat 
was  not  considered  feasible.  The  nature  of  the  banks 
and  their  condition  due  to  ice  and  snow  made  the  method 
of  crossing  at  a  point  above  or  below  and  then  carrying 
the  line  along  the  banks  to  the  desired  point  impractical, 
and  as  the  line  had  to  be  built  at  once  it  was  necessary 
to  devise  some  other  means  of  carrying  conductors 
across  the  river. 

The  use  of  a  kite  was  suggested  by  S.  F.  Allan, 
superintendent  of  the  company,  and  proved  most  satis- 
factory.   After  a  few  preliminary  experiments  to  deter- 


mine the  type  and  proportion  of  kite  that  would  give 
sufficient  lifting  capacity  and  least  trouble  in  flying,  the 
following  construction  of  a  box-kite  was  employed:  The 
frame  was  made  of  wooden  strips  0.25  by  0.25  in.  in 
cross-section  cross  braced  and  firmly  guyed  with  stout 
fish  line.  Unbleached  cotton  12  in.  wide  was  used  for 
the  covering.  The  dimensions  of  the  kite  were  42  in. 
long,  29  in.  wide  and  14.5  in.  high. 

This  kite  was  taken  to  the  roof  of  a  long  factory 
near  the  river  bank  and  a  running  start  was  made  with 
about  75  ft.  of  line,  as  it  was  found  that  at  about  that 
distance  above  the  roof  there  was  a  steadier  current  of 
air.  A  neighboring  smokestack  indicated  when  the  wind 
was  blowing  in  the  right  direction  to  carry  the  kite 
directly  across  the  river.  Only  a  gentle  breeze  was 
blowing,  but  as  soon  as  the  kite  struck  the  steady 
current  of  air  above,  it  was  carried  across  without 
any  difficulty. 

Two  linemen  on  the  opposite  side  of  the  river  waited 
on  the  edge  of  the  cliffs  until  the  line  sagged  within 
reach.  About  1000  ft.  of  chalk  line  was  attached  to  the 
kite  and  in  order  to  make  this  sag  within  reach  of  the 
linemen  a  few  hundred  feet  of  cotton  banding  was 
fastened  to  the  end  of  the  chalk  line  and  allowed  to  be 
carried  over  the  river.  As  soon  as  the  line  was  caught 
by  the  linemen  it  was  a  comparatively  simple  matter  for 
them  to  draw  the  cotton  banding  across  the  river  and 
with  this  to  pull  over  a  0.25-in.  hemp  line.  This  hemp 
line  was  used  to  draw  over  a  0.25-in.  messenger  cable 
which  in  turn  was  used  to  draw  over  the  4/0  copper 
cable  for  the  transmission  line. 


A  Scheme  That  Makes  Telephoning  Safe  for 

Hydroelectric  Plant  Operator 

By  mounting  the  chief  operator's  desk  on  a  platform 
carried  on  eight  pin-type  line  insulators,  as  shown  in 
the    accompanying    illustration,    safe    telephoning     is 


operator's  desk  mounted  on  insulated  platform 
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greatlj  furthered  in  i  Maine  hydroelectric  plant  near 
Portland.  By  this  arrangement  no  rubber  mat  m 
required,  and  ae  little  noise  i-s  made  bj  the  machinerj 
when  the  plant  [a  in  Bervice,  it  waa  do1  considered  110 
saiy  to  provide  a  booth  for  system  telephone  eommuni 
ration.  This  scheme  might  be  carried  out  in  substa. 
tiona  where  tin-  operator  must  use  a  telephone  connected 

to  telephone  circuits  tarried  on  transmission  line  towers 

ami  there  is  trouble  occasional^   from  induced  voltages. 


UNDERGROUND  TIE-LINE 

LAID  IN  BARE  EARTH 

How  a  Saving  of  42  Per  Cent  Was  Made  by  Massa- 
chusetts Company  by  Laying  Cable 
Without    Ducts 

An  interesting  underground  tie-line  of  two  circuits 
has  recently  heen  completed  by  the  Greenfield  (Mass.) 
Electric  Light  &  Power  Company  between  its  steam 
plant  in  Greenfield  and  the  hydroelectric  station  of  the 
Turner's  Falls  Power  &  Electric  Company  at  Montague 
City.  This  line  is  composed  of  two  3-conductor  cables, 
each  11,100  ft.  long,  having  a  rating  of  2,800  kw.  at 
80  per  cent  power-factor  and  13,200  volts,  and  of  5300 
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CABLE    JUNCTION    BOX    USED    ON    TIE-LINE    SHOWN 
OPEN   AND  CLOSED 

kw.  at  80  per  cent  power-factor  and  25,000  volts.  When 
the  operating  pressure  is  raised  to  25,000  volts,  the 
cable  rating  may  be  increased  to  a  total  of  10,600  kw. 
The  line  was  laid  under  the  streets  of  Greenfield  and 
through  a  trench  across  a  rugged  hill  on  the  southern 
side  of  the  town,  thence  to  the  Connecticut  River, 
where  a  crossing  was  made  in  the  river  bed  to  the  gen- 
erating station  of  the  Turner's  Falls  company.  It  forms 
a  cut-off  route  compared  with  possible  overhead  routes 
between  the  two  stations.  The  cables  are  at  present 
operated  at  13,200  volts. 

Each  cable  consists  of  three  No.  10  stranded  copper 
conductors,  each  conductor  being  insulated  with  9/32- 
in.  varnished  cambric,  the  three  insulated  conductors 
then  being  laid  together  and  incased  in  9/32  in.  of 
varnished  cambric  overall.  This  overall  insulation  is 
incased  in  1s-in.  lead  sheath,  which  is  inclosed  in  *4  in. 
of  jute,  surrounded  by  two  thicknesses  of  steel-band 
armor,  the  whole  being  wrapped  in  14  in.  of  jute.  The 
river  crossing,  which  is  1,500  ft.  long,  required  sub- 
marine cable.  This  is  similar  to  the  land  line  except 
that  thirty-six  No.  4  galvanized  steel  armor  wires  are 
used  on  the  cable  in  place  of  the  flat  steel  bands  as  extra 
armor  and  to  give  the  cable  more  tensile  strength. 


On  land  the  cable  was  laid  without  ducts  m  a  trenrh 
1  ft.  deep  and  IS  in.  wide  in  ordinate  earth,  and  IK  in. 
deep  and  IS  iii.  wide  where  it  parsed  through  rock.  In 
Crossing   the   river  a  trench  2   ft.  deep  was  dug   in  the 

bottom  of  the  Btream,  and  the  cable  covered  with  gravel 
:ind  sand.  At  both  hanks  the  cable  wbm  anchored  with 
concrete  and  buried  anchors. 

The  total  Investment  In  the  installation  was  $32,- 
119.88,   which   is  about  $2.92  per  foot  of  double  circuit. 

or  81.46  per  fool  of  cable.    The  cost  of  using  ordinary 

lead-covered  cable  in  concrete  conduits  would  have 
been  about  818,875  in  excess  of  this  amount,  or  about 
[2  per  cent  more.  In  addition,  it  was  possible  to  lay 
the  cable  in  1,000-ft.  lengths,  whereas  cable  laid  in  con- 
duit could  not  have  been  laid  in  more  than  250-ft.  to 
300-ft.  lengths,  so  that  there  would  have  been  at  least 
three  times  as  many  joints  had  the  conduit  method 
been  used.  By  the  use  of  the  new  line  the  Greenfield 
steam  plant  need  not  be  operated  except  at  a  good  load- 
factor. 


Generation  and  Distribution  Expenses  of  a 

Middle  West  Company 

The  data  in  the  accompanying  tables  show  the  annual 
generation  and  distribution  expenses  of  an  electric  serv- 
ice company  operating  in  a  Middle  West  city  of  50,000 
inhabitants,  and  having  5500  consumers.  Last  year  the 
maximum  demand  was  4400  kw.  and  the  annual  output 
11,920,000  kw.-hr. 

TABLE     I — GENERATING     COSTS     FOR     MIDDLE     WEST 
STEAM    STATION 


Generation  Expenses 


Per  Cent  of 

Total 
Operating 
Expenses 


Superintendence   i  $2, 109. 16 

Boiler  labor   I  5,287.06 

Engine  labor 4,042.77 

Miscellaneous  labor 59.06 

Fuel 47,224.39 

Water     8.60 

Lubricants     327. 63 

Production  supplies 309.  87 

Station  expense 611.97 

Repairs  steam  equipment 10,008.49 

Repairs  electrical  equipment 209.96 

Repairs  station,   buildings,   structures   and   miscel- 
laneous       303.92 

Total  generation  expenses I  $70,502.88 


TABLE    II— EXPENSES    OF    THE    DISTRIBUTION    SYSTEM 


1.63 
4.11 
3.13 
0.05 
36.65 
0.01 
0.25 
0.24 
0.48 
7.76 
0.16 

0.24 


Distribution  Expenses 


Superintendence    

Wages 

Setting  and  removing  meters   

Setting  and  removing  transformers 

Supplies  and  expenses 

Repairs  overhead  lines 

Repairs  underground  system 

Repairs  services 

Repairs  distribution  transformers.  . 
Repairs  customers'  meters 


Amount 


Per  Cent  of 

Total 
Operating 
Expenses 


$100.05 

165.65 

969.45 

437.70 

1.500.73 

7,436.87 


0.08 
0.13 
0.75 
0.34 
1.16 
5.77 


197.02 

0.15 

1,035.24 

0.80 

308.97 

0.24 

3.549.51 



2.75 

Total  distribution  expense $15,  701 .  19 


The  utilization,  commercial,  general  and  miscellaneous 
expenses  amounted  to  about  5,  14  and  14  per  cent  of 
the  total,  respectively.  Fuel  (36.65  per  cent),  repairs 
to  steam  equipment  (7.76  per  cent),  boiler  labor  (4.11 
per  cent),  and  engine  labor  (3.13  per  cent)  constituted 
the  larger  items  under  generation  expense,  while  repairs 
to  overhead  lines  (5.77  per  cent)  and  repairs  to  cus- 
tomers' meter  (2.75  per  cent)  made  up  the  principal 
part  of  distribution  cost  as  shown  by  the  data  of  the 
accompanying  tables. 
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Results  of  Ground  Tests  Made  on 
Distribution  System 

Under  the  supervision  of  J.  E.  Gossett,  engineer  of 
distribution  for  the  Topeka  Edison  Company,  a  number 
of  ground  tests  have  recently  been  made  in  various  dis- 
tricts of  the  company's  distribution  system  where  1.25- 
in.  by  6-ft.  ground  rods  were  spaced  from  500  to  900 
ft.  apart.  In  districts  remote  from  city  water  service, 
with  no  underground  metallic  pipe  except  private  water 
systems  extending  from  wells  to  buildings,  fourteen 
readings  were  taken  at  various  points  along  the  line 
and  the  lowest  resistance  found  was  8  ohms  at  a  distance 
of  about  100  ft.  from  a  ground  rod.  The  highest  re- 
sistance was  4 '  ohms  with  the  reading  taken  about 
700  ft.  from  a  rod  and  No.  6  secondary.  The  average 
of  all  the  readings  was  19  ohms.  From  fifty-five  read- 
ings taken  in  districts  in  the  city  where  city  water 
service  was  available,  the  average  resistance  was  about 
4  ohms.  The  highest  and  lowest  readings  were  re- 
spectively 13  ohms  and  1  ohm. 

The  conclusions  drawn  from  these  data  are  that 
for  districts  remote  from  city  water  service  the  sec- 
ondary should  be  grounded  at  the  customer's  premises 
in  addition  to  the  ground  on  the  main.  The  result  from 
districts  with  city  water  service  showed  a  fair  condi- 
tion, but  better  efficiency  of  grounds  could  be  secured 
by  driving  rods  to  a  greater  depth  and  spacing  them 
at  more  frequent  intervals. 


Inexpensive  Method  of  Utilizing  Electricity 
to  Prevent  Water  Tanks  Freezing 

Several  stock  raisers  and  dairymen  at  Goshen,  Ind., 
have  overcome  the  trouble  they  have  experienced  in 
cold  weather  with  water  tanks  freezing  by  operating 
the  pumps  used  in  raising  the  water  from  wells  just 
fast  enough  so  that  the  warmer  water  of  the  supply 
source  will  maintain  the  water  in  the  tanks  at  a  tem- 
perature above  freezing.  Enough  water  is  allowed  to 
discharge  from  the  bottom  of  the  tank  where  the  cold 
water  settles  to  offset  that  added  by  the  pump.  This 
method  of  using  electricity  for  operating  a  motor-driven 
pump  has  been  found  much  less  expensive  than  using 
electric  heaters,  as  can  be  seen  from  the  following 
computations : 

Assume  that  a  1-hp.  motor  with  79  per  cent  full-load 
efficiency  and  a  pump  with  50  per  cent  efficiency  are 
employed  to  raise  water  at  60  deg.  Fahr.  against  a  head 
of  40  lb.  per  square  inch.  Under  these  conditions,  0.5 
of  33,000  ft.-lb.  per  minute  (equivalent  of  1  hp.)  is 
available  for  raising  water.  Against  the  pressure  men- 
tioned, which  is  equivalent  to  a  head  of  92.3  ft.,  the 
pump  will  therefore  discharge  (disregarding  pipe  fric- 
tion) (0.5  X  33,000  -4-  92.3)  =  178.6  lb.  of  water  per 
minute.  If  the  water  in  the  tank  is  maintained  at  40 
deg.  Fahr.,  supplying  water  at  this  rate  will  add  178.6 
X  (60  —  40)  X  60  B.t.u.  per  hour,  or  214,000  B.t.u. 
At  the  motor  efficiency  assumed  this  heat  is  added  with 
an  energy  consumption  of  746/0.79,  which  is  945  watt- 
hours  or  227  B.t.u.  per  watt-hour.  By  using  electric 
heaters  only  3.4  B.t.u.  could  be  added  per  watt-hour  of 
energy  consumed,  thus  showing  that  the  motor-pumping 
method  costs  1.5  per  cent  of  heating  by  electricity. 

In  the  above  computations  the  value  of  the  water 
wasted  is  disregarded.  The  pumps  have  to  be  used 
under  any  conditions  for  filling  the  tank,  so  that  the  in- 
terest on  the  investment  and  maintenance  expense  can 
also  be  neglected  in  comparing  the  total  expense  of  pre- 
venting freezing  by  the  pumping  method  and  by  the 
use  of  electric  heaters. 


This  heating  scheme  for  overcoming  consumers'  diffi- 
culties was  devised  by  the  Hawks  Electric  Company, 
which  supplies  electric  service  in  and  around  Goshen, 
Ind. 


Changes  in  Boiler  Piping  That  Improved 

Steam  Heating  Service 

At  the  Chase  Court  substation  of  the  Worcester 
(Mass.)  Electric  Light  Company  a  battery  of  four  hori- 
zontal return  tubular  boilers  aggregating  500  hp.  sup- 
plies both  live  and  low-pressure  steam  for  local  heating 
service  in  adjacent  buildings  formerly  served  by  a  block 


A-  Lorv  Pressure  S^eam  header  10  " 
8'f/e.w  Live  Steam  Header 
C  C  C  =  Low Pressure  Steam  Heating  Connections  to  Cust. 
DD'rl/ve  Steam  l/ne  for  Tube  Blowing 
M  =  St.John  Steam  Meter 
P=  Pressure  Recorder 
R°  Live  Steam  to  Restaurant 
S'  Squires  Reducing  Valves 


FIG.    1 — PIPING   OF   BOILERS  FOR   HEATING   SERVICE 

plant.  Some  months  ago  the  lighting  company  in- 
stalled substation  equipment  at  this  point,  shutting 
down  the  former  high-speed  non-condensing  engine 
plant  and  utilizing  the  location  as  one  of  the  most  im- 
portant downtown  distribution  centers  on  the  heating 
system. 

A  recent  demand  for  live  steam  from  a  new  depart- 
ment store  restaurant  arose,  and  the  lighting  company 
was  asked  to  set  aside  one  entire  boiler  for  this  service. 


FIG.    2 — VARIATIONS    IN    STEAM    PRESSURE    BEFORE    INSTALLING 
NEW  STEAM   HEADER 

The  customer  estimated  his  average  steam  heating  load 
at  40  hp.  Tests  with  a  St.  John  steam  meter  have 
shown  this  load  to  be  27  hp.  The  lighting  company 
did  not  feel  that  it  could  reserve  a  single  boiler  for  so 
small  a  load,  as  the  unit  could  be  used  to  advantage  in 
supplying  the  low-pressure  steam  heating  service  of 
the  block  at  the  same  time.     The  problem  was  solved  by 
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installing  I  new  i  in.  main  along  the  roar  of  the  boilers, 
as  shown  in  Fig.  i.  snd  cross-connecting  this  at  cadi 
end  through  i  i  in.  Squires  reducing  valve  with  the 
10-in.  header  which  had  been  in  service  over  the  boilers 
in  tin'  past.  By  this  arrangemenl  live  steam  at  80  lb. 
pressure  can  be  fed  to  the  restauranl  and  to  any  future 
customers  desiring  it.  while  steam  at  2-lb.  or  •"•  lb.  pres- 


FIG.   3- 


-PRESSURE   ON    HEATING   MAIN    AFTER    CHANGES    IN 
BOILER   PIPING 


sure,  or  less,  is  available  for  heating  at  all  desired 
points.  Under  normal  conditions  a  single  boiler  can 
supply  the  two  classes  of  service  and  at  maximum 
efficiency.  Appropriate  stop  valves  as  indicated  are 
installed  to  secure  flexible  operation. 

Before  the  new  main  was  installed,  and  after  the 
engine  plant  was  shut  down,  the  boilers  were  operated 
at  low-pressure  only  and  the  variations  in  pressure  were 
serious,  as  shown  on  the  chart  reproduced  in  Fig.  2. 
Since  the  installation  of  the  reducing  valves  and  new 
header,  the  pressure  regulation  on  the  old  heating  main 
has  been  greatly  improved,  the  results  being  indicated 
in  Fig.  3.  Hand  firing  is  employed  throughout,  as 
before  the  change.  The  discharge  from  the  reducing 
valve  system  is  used  as  boiler  make-up  water,  and  city 
water  at  140-lb.  pressure  is  used  as  a  balance  on  the 
auxiliary  valve,  this  being  helpful  in  maintaining 
steady  pressure  on  the  heating  lines. 


An  Accident  Due  to  Incorrectly  Set  Brushes 

BY   R.    L.    HERVEY 

In  a  case  where  an  isolated  plant  was  furnishing  a 
meat  packer  with  electric  power  at  110  volts  for  a  10-hp. 
motor,  in  order  to  provide  emergency  service  connec- 
tions were  made  to  the  central  station's  220-volt  mains. 
The  higher  voltage  required  the  installation  of  an  addi- 
tional motor  with  its  separate  starter.  When  the  new 
220-volt  motor  was  installed  no  electrical  test  was  made 
until  the  work  had  been  completed  and  the  belt  put  on 
the  pulleys.  With  all  the  machines  connected  to  the  line 
shaft,  the  motor  was  started.  One  man  observed  that 
the  speed  was  excessive  and  ran  to  the  switch  box, 
missing  by  about  6  in.  a  piece  of  the  rim  of  a  36-in.  iron 
pulley;  another  piece  went  through  the  roof.  Before 
the  motor  stopped  the  line  shaft  was  bent  and  the  boxes 
thrown  out  of  line  by  the  unbalancing  of  the  pulleys. 
The  dealer  who  sold  the  motor  was  held  responsible  for 
the  damage,  and  therefore  had  an  examination  made. 
The  connections  were  found  correct,  but  the  rocker-arm 


w.i.  loose  and  the  brushes  were  about  60  electrical  de- 
grees bach  of  t  J  m  •  neutral  position. 
Before  the  motor  was  started  i  h. •  bru  hes  were  el 
lo  ci\  to  the  neutral  as  could  be  bj  tracing  out  the 
armature  leads.  The  line  and  armature  wires  were 
taken  off   thf  starter   to  teal   the   magnetic     witches, 

Which  were  found  to  be  working  properly.    The  line  wire 

was  then   reconnected  and  the  -hunt   field  tested  and 

found  complete  bj    observing  the   Ha.  h    when   the  switch 

opened  and  by  holding  an  iron  bolt  against  the  held 
poles  to  test  the  pull  of  each  pole.  With  the  belt  oh", 
the  brushes  set  approximately  correct  and  a  current  in 

the  shunt  held,  the  armature  connect  ion  was,  made  and 
the  switches  closed,  the  motor  stalled  and  ran  as  nicely 
BS  could   be  wished    for.      This  little  bit  Of  carelessness 

in   not  testing  the  motor  before  putting  on   the  belt 

caused  a  shutdown  for  seven  hours,  an  expenditure  of 
$24  in  repairs  and  endangered  the  life  of  one  man.  it 
is  needless  to  say  that  the  dealer  was  relieved  of  all 
blame  for  the  damage. 


Short-Center  Belt  Drive  and  Emergency 
Control  Arrangement 

The  accompanying  illustration  furnishes  a  striking 
example  of  how  a  belt  drive  can  be  used  even  when  the 
distance  between  the  rims  of  the  pulleys  is  less  than 
the  radius  of  the  larger  one.  This  particular  drive  is 
installed  in  the  plant  of  the  Oregon  Portland  Cement 
Company  at  Oswego,  Ore.,  and  is  used  to  operate  a  22- 
ft.  tube  mill.  Measured  center  to  center  the  driving 
pulley  and  flywheel  are  only  7  ft.  apart.  The  motor  is 
a  250-hp.  Westinghouse  unit  and  with  the  Lenox  drive 
employed  a  24-in.  belt  is  used. 

Wiring  for  the  motor  is  run  in  conduit  buried  in  the 
floor.  For  starting  the  motor  a  dustproof  compensator 
with  an  ammeter  is  used.  This  is  mounted  on  a  struc- 
tural steel  frame-work  with  switches  controlling  other 


METHOD    OF    DRIVING    PULLEYS    ONLY    7    FT.    APART 

motors  in  the  same  department.  It  may  be  pointed  out 
that  a  600-volt  snap  switch  is  provided  on  the  cable  ter- 
minal at  the  motor  and  connected  with  the  low  voltage 
release  coil  of  the  compensator  by  No.  14  duplex  cable 
so  that  the  motor  may  be  stopped  without  the  attendant 
going  to  the  control  panel.  This  emergency  stopping 
arrangement  is  provided  on  all  motors  in  the  plant. 
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COMMERCIAL  AND    BUSINESS  POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Realty  Firms  Equipping  New  Houses  with 

Electric  Ranges  at  Akron,  Ohio 

The  Sumner  Realty  Company  of  Akron,  Ohio,  has 
contracted  for  the  construction  of  sixty  houses  which 
will  be  built  in  what  is  known  as  the  Lakewood  Heights 
allotment,  a  new  residential  section  of  the  city  overlook- 
ing Summit  Lake.  In  each  of  the  thirty  houses  which 
have  been  completed  to  date,  there  is  a  Standard  elec- 
tric range  and  an  automatic  electric  water-supply  sys- 
tem. While  the  district  is  one  which  has  not  had 
utility  service  in  the  past,  both  the  Northern  Ohio  Trac- 
tion &  Light  Company  and  the  telephone  company  have 
extended  lines  into  the  territory  to  serve  the  sixty 
houses  covered  under  this  contract  as  well  as  those  built 
by  other  individuals.  H.  B.  Bixler,  superintendent  of 
the  lighting  department  for  the  central  station  company 
of  Akron,  declares  that  this  is  the  first  attempt  that 
has  been  made  in  the  city  to  install  electric  ranges  when 
houses  are  built.  The  venture  is  meeting  with  such 
great  success,  however,  that  several  other  real  estate 
firms  have  plans  well  laid  for  adopting  the  same  scheme 
for  speeding  up  house  sales. 


Portable  Motor-Driven  Ice  Plant  for  Theater 

Skating  Scene 

It  is  one  thing  to  stage  an  ice  ballet  in  the  New  York 
Hippodrome,  where  the  show  runs  for  an  entire  season, 
and  quite  another  thing  to  transport  a  skating  rink 
around  the  country  with  only  a  short  run  in  each  place. 
When  it  was  decided  to  send  the  Hippodrome  Company 


THIS  PORTABLE  REFRIGERATING  MACHINERY  MAKES  IT  POSSIBLE 

FOR  A  THEATRICAL  COMPANY  TO  PRESENT  ICE  BALLET 

SCENES    WHILE    ON    THE    ROAD 

on  the  road,  keeping  intact  the  entire  spectacles  of 
"Around  the  World,"  including  the  ice-skating  scenes, 
one  serious  drawback  was  the  problem  of  furnishing  a 
suitable  ice  pond.  The  adoption  of  the  ice  plant  shown 
by  the  illustration  proved  to  be  the  solution.  The  vari- 
ous units  of  this  plant  are  transportable,  each  being 
mounted  on  a  skid  or  stand,  so  that  when  the  show 


closes  it  is  only  necessary  to  take  down  the  piping,  haul 
the  different  pieces  of  apparatus,  on  a  truck,  pack  them 
into  a  car  and  ship  to  the  next  showing  place.  To  avoid 
the  loss  of  time  required  to  erect  the  plant  and  freeze 
the  water,  which  takes  twenty-four  hours,  duplicate  out- 
fits are  used.  While  one  is  working  in  one  city  the 
other  is  being  set  up  at  the  next  point,  so  that  every- 
thing is  in  readiness  when  the  company  arrives.  The 
first  plant  then  goes  to  the  next  succeeding  point. 

Each  plant  consists  of  a  10-ton  York  compressor,  with 
two  cylinders  each  6.5  by  6.5  in.,  driven  by  a  20-hp. 
direct-current  Westinghouse  motor,  and  a  60-kw.  West- 
inghouse  motor-generator  set.  Where  direct  current  is 
available,  the  motors  are  operated  from  the  power-cir- 
cuit, but  since  usually  only  alternating  current  is  to  be 
had,  the  motor-generator  set  is  used  to  transform  the 
alternating  current  into  direct  current  for  the  opera- 
tion of  the  motors. 

The  brine  tank  has  a  capacity  of  1900  gal.  The  ice 
pond  formed  on  the  stage  is  45  ft.  long,  20  ft.  wide,  and 
4  in.  deep.  While  being  frozen,  the  water  is  held  in 
place  on  the  stage  by  a  canvas  tub. 


CO-OPERATIVE  CAMPAIGN 

SUCCESSFUL  IN  INDIANA 

Eight  Solicitors  Working  Four  Weeks  in  Six  Com- 
munities Sell  1006  Appliances.  Having  Connected 
Load  of  516  Kw.,  Which  Will  Produce 
Revenue  of  $7,200  a  Year 

At  Newcastle,  Shelbyville,  Columbus,  Seymour, 
Bloomington  and  Bedford,  Ind.,  cities  served  by  the 
Interstate  Public  Service  Company,  a  co-operative  cam- 
paign recently  conducted  proved  to  be  a  great  success. 
In  this  campaign  one  of  the  large  manufacturers  ar- 
ranged for  the  solicitors,  and  in  return  was  paid  by  the 
Interstate  Public  Service  Company  a  certain  portion  of 
the  discount  on  the  merchandise  which  in  turn  was  used 
to  pay  the  solicitors.  The  Interstate  Public  Service 
Company  also  paid  for  the  advertising  incidental  to  the 
campaign. 

At  the  outset,  the  solicitors  received  specially  pre- 
pared data  cards  containing  the  names  and  addresses  of 
all  of  the  company's  patrons.  From  these  cards,  which 
were  made  on  the  company's  addressograph,  the  com- 
mercial customers  were  eliminated,  and  the  cards  were 
arranged  so  that  the  solicitors  could  follow  the  meter 
readers'  routes.  This  offered  a  quick  and  convenient 
way  of  covering  all  of  the  territory.  Each  man  was  ex- 
pected to  handle  eighty  data  cards  per  day,  and  it  was 
found  that  a  solicitor  could  very  easily  take  care  of  this 
amount  of  work.  The  solicitors  worked  one  week  in 
each  of  the  larger  cities,  and  for  the  smaller  towns  the 
crew  was  divided  with  four  men  to  a  town,  so  that  the 
entire  six  communities  were  handled  in  four  weeks. 

Campaigns  Usually  Begun  on  Monday 

On  the  Thursday  before  a  campaign  was  begun  let- 
ters were  mailed  to  the  residence  customers  announc- 
ing that  a  solicitor,  representing  the  electrical  manu- 
facturer and  the  local  lighting  company,  would  call.  No 
mention  was  made  of  the  Interstate  Public  Service  Com- 
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pan)  for  the  reason  that  it  La  not  believed  to  be  good 
policj  iu  use  the  name  of  the  general  utility  company 
when  dealing  with  the  patrons  In  an  individual  town. 
The  announcement  of  the  campaign  was  also  made  In 
advertisements  on  Thursday,  Fridaj  and  Saturday. 

When  the  campaign   began  each  solicitor  carried  a 
black  traveling  bag  in  which  was  a  Bample  iron,  toaster, 
percolator,  curling   iron  and  toaster  Btove.     The  solic 
itora  were  instructed  to  say  upon  arriving  at  the  cub 
tamer's  house,  "l  am  a  representative  of  the  Westing- 
house  company  and  the  lighting  company  from  which 
you  received  a  letter  last  week.    I  have  conic  to  demon 
strate  the  electrical  appliances  mentioned  in  the  letter." 
The  solicitors  found  ao  trouble  in  securing  audiences. 

Large  Sales  mum.  n  w  Goods  Returned 

As  a  result  of  this  rapid  tire  campaign  100G  pieces  of 
merchandise  were  sold  in  the  six  towns,  which  produced 
a  net  connected  load  of  516  kw.  It  is  estimated  that  the 
revenue  from  these  devices  during  the  first  year  of  their 
use  will  amount  to  $7,200.  A  large  part  of  the  equip- 
ment sold  was  toaster  stoves  and  irons.  All  goods  were 
sold  at  list,  time  payments  being  offered  to  customers 
witli  good  credit. 

0.  F.  Abrahamson,  new-business  manager  for  the  In- 
terstate Public  Service  Company,  said  that  in  his  opin- 
ion the  campaign  had  been  a  success  simply  because  all 
details  were  carefully  worked  out  and  because  the  crew 
manager  was  an  expert  in  his  work  and  had  made  wise 
selections  in  choosing  solicitors.  It  was  a  notable  fact 
that  from  each  town  no  more  than  three  appliances  were 
returned  after  the  campaign  was  finished.  That  there 
was  no  dissatisfaction  is  attributed  to  the  fact  that  each 
appliance  was  delivered  on  the  day  following  its  sale. 
Strict  observance  of  this  principle  reduced  cancella- 
tions to  a  minimum,  and  imparted  to  the  customers  the 
idea  that  the  company  was  giving  real  service.  The 
campaign  has  also  had  the  effect  of  stimulating  sales  of 
other  devices  not  made  a  part  of  the  campaign. 

To  fully  capitalize  the  interest  created,  each  customer 
was  sent  a  letter  containing  five  coupons  just  after  the 
sale  was  over.  Each  of  these  coupons  entitled  the  pur- 
chaser to  a  10-per  cent  discount  on  the  purchase  of  other 
goods,  if  presented  at  the  time  of  the  purchase.  The 
letter  also  stated  that  if  the  appliance  purchaser  could 
induce  a  neighbor  to  buy  an  appliance,  she  herself  would 
be  entitled  to  the  10-per  cent  discount  on  the  friend's 
purchase.  The  campaign  is  the  first  electrical  appliance 
sale  which  has  been  a  complete  financial  success  in  these 
cities. 


Twenty-One  Hundred  Baltimore  Customers 
Hold  13,000  Shares  of  Company  Stock 

At  Baltimore,  Md.,  in  the  spring  of  1915  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company  an- 
nounced a  plan  to  offer  stock  to  its  customers  and  so 
give  them  a  closer  interest  in  the  activities  of  the  com- 
pany. Accordingly  letters  were  sent  out  describing  a 
plan  which  offered  one  to  twenty  shares  of  stock  to  cus- 
tomers on  a  basis  of  time  payment.  For  each  share 
purchased  a  monthly  payment  of  $4  was  to  be  made 
with  the  electric  bill.  The  company  promised  6  per 
cent  quarterly  compounded  interest  on  the  payments, 
and  in  case  a  subscriber  desired  to  withdraw  from  the 
plan  at  any  time  interest  was  promised  on  his  payments 
to  date  of  withdrawal  at  4  per  cent  per  annum. 

During  the  first  month  of  this  offer  720  consumers 
signed  for  3019  shares  at  $106.50  a  share.  Since  that 
time  1380  other  customers  have  taken  advantage  of  the 
offer.  In  all  13,767  shares  have  now  been  subscribed 
for  in  this  way,  individual  customers  taking  from  one 
to  the  maximum  allowance  of  twentv  shares. 


The  aim   oi   the  company   is  to  offer  the   BtOCM   to  ens 

tomers    at     or    ahotit     market     prices,    and    the    pn<  > 

ordinarilj  fixed  on  the  loth  of  each  month  for  a  thirty 

da\     period.       On    NOV.     I»>,     L916,     l"i     example,    the    an 

nounced  price  was  (120  per  share,  ami  although  the 

market    price   of   the   stock    rose    10   points  alter   the   an 
nOUncement,    the   company   continued    it-    ..M'ei    until    the 
29th,  when  an  advance  was  announced. 


Placing  the  Engineer  of  the  Superseded 
Isolated  Plant 

A  central  station  salesman  in  a  Kentucky  city  was 
recently  enabled  to  sell  motor  drive  and  central  station 
service  to  a  packing  house  which  had  been  using  a  pri- 
vate steam  plant  by  finding  a  way  in  which  the  owner 
could  profitably  retain  his  engineer. 

The  packing-house  proprietor  operated  a  5-ton  steam- 
driven  refrigerating  machine,  a  10-kw.  steam-driven 
generator  and  a  steam  pump.  The  salesman  succeeded 
in  convincing  the  owner  of  the  economy  of  electric 
drive,  but  as  the  daily  run  of  the  plant  was  only  about 
five  hours,  the  owner  felt  that  it  would  not  pay  to  keep 
the  engineer  to  start  and  stop  the  motors  and  handle 
the  little  maintenance  work  connected  with  them. 

The  salesman  found,  however,  that  the  packing  house 
had  in  use  a  fleet  of  motor  trucks  and  so  he  proposed 
the  installation  of  a  work  bench  in  the  former  engine 
room  and  suggested  that  the  ex-engineer  be  given  com- 
plete charge  of  the  truck  repairs  as  well  as  the  handling 
of  pipe-cutting  and  threading  jobs  about  the  plant. 

This  scheme  worked  out  to  the  complete  satisfaction 
of  all  concerned,  and  instead  of  being  laid  off  the  engi- 
neer was  given"  a  raise  with  his  new  duties.  In  the 
words  of  the  power  salesman,  "While  the  slide-rule 
played  a  part  in  paving  the  way  for  the  deal,  common 
sense  was  the  factor  which  closed  it." 


The  Electrically-Lighted  Billboard  as  a 

Long-Hour  User 

The  electrically-lighted  outdoor  sign  offers  a  long- 
hour  load  which  is  being  developed  by  many  central 
stations.  The  sign  illustrated  is  a  particularly  high 
class  of  signboard  work  in  which  the  color  and  detail 


ELABORATE    ELECTRICALLY-LIGHTED    SIGNBOARD    AT 
TACOMA,    WASH. 

have  been  worked  out  with  great  care.  This  sign  is  in 
constant  use  in  Tacoma,  Wash.,  and  carrying  as  it 
does  two  pedestal  lamps  in  addition  to  its  five  flood- 
lamps,  the  sign  represents  an  appreciable  addition  to 
the  annual  income  of  the  lighting  company. 
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Lighting  a  Wallpaper  Display  Room 

Until  recently  the  salesroom  of  "the  store  which  sells 
Cincinnati  its  wall  paper"  was  lighted  by  gas.  But 
through  the  efforts  of  the  lighting  squad  of  W.  A. 
Wadsworth      of     the 

Ff      fil     Union    Gas   &    Electric- 
Company,   this   has   all 
.,,^/g  >      been      changed.      The 

■^f  gas-mantle  lamps  which 
formerly  supplied  the 
general  store  illumina- 
tion as  well  as  lighting 
for  the  swinging  dis- 
play panels  have  been 
removed,  and  the  gen- 
eral lighting  is  now 
done  by  300-watt 
lamps  in  12-in.  round 
diffusing  globes,  and 
localized  lighting  is 
employed  for  the  mov- 
able display  panels. 
One  of  the  units  for 
the  latter  service  is 
shown  herewith  along- 
side the  gas  lamp 
which  was  displaced. 
The  effect  of  the  scoop 
reflector  in  directing 
the  light  on  the  swing- 
ing display  panels  is  apparent  from  the  picture.  These 
units,  each  equipped  with  a  100-watt  lamp,  are  placed 
along  the  wall  on  about  12-ft.  centers.  Each  is  con- 
trolled by  a  pull-chain  switch  so  that  as  the  prospec- 
tive customer  moves  from  panel  to  panel,  the  wallpaper 
clerk  can  keep  the  illumination  focused  on  the  particu- 
lar display  which  interests  the  purchaser. 


SCOOP  REFLECTORS  USED  TO  LIGHT 
WALLPAPER    DISPLAY    PANELS 


Mailing  New  Year  Resolutions  to 

House -Wiring  Prospects 

On  the  last  day  of  1916  each  of  1000  carefully  selected 
house-wiring  prospects  in  Minneapolis,  Minn.,  found  a 
green  postcard  in  his  mail.     The  address  side  of  the 


ffitto  ^par  Resolutions 


as  JJsual 


This 


year 


we  nave  resoi 


Wed: 


That  we  will  endeavor  to  con- 
tribute comfort,  convenience, 
happiness  and  good  cheer  to 
those  folks  of  our  city  whose 
homes  are  not  wired  for  Electric 
Light  by  helping  them  to  obtain 
this  household  necessity 


Because  this  will  not  i 
but  will  also  add  to 


nly  be  worth  while, 
>ur  own  usefulness- 


The  Minneapolis  General  Electric  Co. 

15  SOUTH  FIFTH  STREET 

Main  6100  Tturnoxn  Tki.Stati  32  !M 


card  carried  New  Year  greetings  in  a  neat  panel.  On 
the  back  of  the  card  a  New  Year  resolution  set  forth  the 
company's  ambition  to  bring  convenience  to  all  dwellers 
in  unwired  houses  by  installing  electric  service  for  them. 


Company's  Sign  Preceded  Launching  of 
Local  Sign  Campaign 

In  undertaking  an  electric-sign  campaign  the  United 
Illuminating  Company  of  New  Haven,  Conn.,  adopted 
as  its  first  move  the  installation  of  a  sign  of  its  own  on 
the  roof  of  the  Chamber  of  Commerce  Building.  The 
sign  measures  50  ft.  by  24  ft.  and  has  a  total  rating  of 
16,240  watts. 

It  was  not  until  this  sign  had  been  in  operation  two 
weeks    that    the    general    sign    campaign    was    actively 


<i     m,     •» 

••-si 

■  -  jP.iJfc    ' 

AS    A    FIRST    STEP    IN    ITS    SIGN    CAMPAIGN,    THE    NEW    HAVEN 

COMPANY    PUT    UP    THIS    DISPLAY    OF     ITS    OWN 

EQUIPPED    WITH    1624    10-WATT    LAMPS 

launched.  The  merchants  were  thus  given  an  oppor- 
tunity to  discuss  the  sign  and  think  of  its  application 
to  their  own  businesses.  To  this  feature  alone  the 
company  attributes  much  of  the  success  of  the  cam- 
paign. The  added  load  already  secured  through  the 
installation  of  new  signs  will  pay  the  cost  of  the  cam- 
paign, including  the  cost  of  the  company's  own  sign,  in 
less  than  a  year.  Much  value  is  attached  by  the  com- 
pany to  the  fact  that  the  business  men  of  the  city  have 
thus  been  led  to  discuss  the  proposition  among  them- 
selves. 


Electric   Immersion   Heaters   Used  in 
Oil  Bath  for  Lumber 

One  of  the  unique  electrical  installations  for  which 
the  Commonwealth  Edison  Company  of  Chicago  fur- 
nishes service  is  a  set  of  electric  heaters  in  an  oil  tank 
used  for  treating  lumber.  The  tank  measures  10  ft.  by 
8  ft.  by  12  in.  wide  and  carries  an  auxiliary  oil  reser- 
voir above  the  main  tank,  which  has  a  capacity  of  15 
cu.  ft. 

The  100  gal.  of  oil  contained  in  the  main  tank  are 
heated  by  six  4800-watt  immersion  heaters  placed  at 
the  bottom  of  the  container.  By  means  of  automatic 
temperature  control  any  desired  degree  of  heat  can  be 
maintained  in  the  tank,  and  heat  economy  is  obtained 
by  the  placing  of  the  auxiliary  reservoir  above  the  main 
tank  to  absorb  the  radiation.  Fifteen  6-in.  by  4-in. 
timbers  may  be  treated  simultaneously,  and  the  outfit 
has  a  capacity  of  sixteen  pieces  an  hour. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  </  Digest  of  Important  Articles  Appearing  in  the  Scientific 
(i/id  Engineering  Press  of  the  II  orld 


RELATION  BETWEEN  TENSION 

AND  MAGNETIC  PERMEABILITY 

Abstract  of  a  Paper  Presented  Before  the  Engineering 

Section  of  the  American  Association  for  the 

Advancement  of  Science  at  New  York, 

Dec.  29,  1916 

Bl    JAMES   THERON   ROOD 
Professor   Blectrlcal    Engineering,    Lafayette   College,    ECaston,    Pa 

THE  permeability  curve  found  for  a  given  magnetic 
materia]  is  commonly  assumed  to  hold  for  that 
materia]  irrespective  of  the  conditions  under  which 
the  given  material  is  to  be  used.  Is  this  correct?  For 
example,  will  the  permeability  curve  found  for  a  certain 
armature  or  transformer  iron  hold  when  the  material 
is  in  actual  use  in  an  armature  or  transformer?  The 
armature  iron  in  use  is  subjected  to  (1)  compression 
along  the  armature  between  the  end  plates;  (2)  tension 
acting  radially  outward,  produced  (a)  by  centrifugal 
force  arising  from  rotation,  (6)  by  magnetic  pull  be- 
tween field  poles  and  armature.  The  transformer  lami- 
nations are  subject  to  mechanical  compression,  and 
doubtless  also  to  extensional  strains  due  to  magnetic 
pulls.  In  each  case  there  exists  one  or  more  mechanical 
forces  acting  upon  the  given  material. 

Three  questions  at  once  arise:  1.  Does  mechanical 
strain  affect  the  magnetic  permeability  of  a  material? 
2.  How  does  this  change  with  the  kind  or  quality  of  the 
magnetic  material?  3.  What  is  the  order  of  magnitude 
of  it? 

Again,  curves  between  magnetizing  force  and  mag- 
netic induction  for  ferrous  materials  are  strikingly  sim- 
ilar in  form  to  the  curves  between  unit  mechanical 
stresses  and  unit  deformation  for  the  same  materials. 
The  first  parts  of  both  curves  are  alike;  that  is,  stress 
is  proportional  to  the  deformation  producing  it,  mag- 
netic induction  is  proportional  to  the  magnetizing  force 
bringing  it  into  existence.  Above  a  certain  point  each 
curve  bends  abruptly,  forming  a  knee,  indicating  that 
great  increases  in  deformation  are  required  to  produce 
relatively  small  increases  in  stress,  and  large  increases 
in  magnetizing  force  are  required  for  relatively  small 
increases  in  magnetic  density.  The  comparison  may  be 
carried  further  with  cast  iron  and  wrought  iron.  For 
wrought  iron  both  curves  have  a  steeper  slope  from  the 
origin  than  the  corresponding  curves  for  cast  iron.  The 
same  conditions  hold  true  beyond  the  knee. 

From  this  it  would  appear  that  there  must  be  some 
similarity,  relation  or  connection  between  mechanical 
tension  and  magnetic  permeability.  The  relation  seems, 
however,  to  fail  when  non-ferrous  materials  are  con- 
sidered. These  have  stress-deformation  curves  similar 
to  those  of  ferrous  materials,  but  do  not  have  the  same 
B  —  H  curves.  The  explanation,  when  found,  will 
doubtless  be  a  molecular  one. 

In  order  to  study  the  influence  of  tension  upon  the 
magnetic  properties  of  cast  iron,  wrought  iron  and 
steel,  the  writer  has  had  a  number  of  tests  made  in  or- 
der to  secure  data  that  would  provide  answers  to  each  of 
the  three  questions  propounded.  A  100,000-lb.  Riehle 
machine  was  used  for  loadings.  The  elongations  were 
determined   with    a   Riehle   extensometer.      The    speci- 


mens  had  a  standard  section  of    L.32  Sq.  cm.      The   Hop 

kinson  ballistic-reversal  method  wa-  employed.  A 
U-shaped  yoke,  5  by  5  cm.  in  section,  was  u  ed  to  carry 
the  magnetizing  coil,  being  firmly  clamped  to  the  speci- 
men by  two  end  pieces,  each  carrying  four  wing  nuts. 
The  magnetizing  coil  carried  2000  turns  of  No.  20  wire. 
The  test  coil  was  wound  on  brass  tubing  and  was  held 
concentric  with  the  specimen  by  three  set  screws.  The 
turns  on  this  coil  could  be  varied  from  five  to  eight. 
The  yoke  was  calibrated  with  a  known  specimen. 

The  conclusions  from  these  tests  are  as  follows: 

Cast  iron  is  unaffected  in  its  magnetic  properties  by 
stresses. 

Wrought  iron  and  steel  are  greatly  affected  in  their 
magnetic  properties  by  extensional  stresses.  This 
effect,  however,  is  not  a  constant  but  varies  in  both 
sign  and  magnitude,  .according  to  amount  of  stress  and 
to  degree  of  saturation.  Below  the  knee  of  the  B  —  H 
curve,  permeability  of  wrought  iron  and  steel  is  in- 
creased by  all  stresses  below  a  certain  maximum,  this 
maximum  varying  with  the  material.  This  increase 
may  be  as  high  as  20  per  cent.  For  stresses  beyond  this 
maximum,  the  permeability  is  decreased  up  to  the  elastic 
limit  of  the  material.  This  decrease  may  reach  15  per 
cent. 

Above  the  knee  of  the  B  —  H  curve  permeability  of 
wrought  iron  and  steel  is  decreased  by  any  extensional 
stress.  This  decrease  may  reach  a  value  of  8  per  cent 
or  more.  Its  value  diminishes  as  the  degree  of  satura- 
tion increases.  With  rolled  material  the  effect  of  ten- 
sion on  magnetic  properties  increases  as  the  elasticity 
decreases.     Cast  iron  is  an  exception. 

Considered  from  standpoint  of  the  free  and  com- 
bined carbon  present  in  the  material,  the  results  of  the 
tests  made  fall  naturally  into  the  ascending  scale  of  cast 
iron,  steel,  wrought  iron.  The  carbon  molecules  or  par- 
ticles may  act  as  filler  or  cement,  thus  preventing  the 
free  action  of  the  pure  iron  molecules. 

If  it  is  assumed  that  the  effect  of  tension  is,  first,  to 
twist  the  molecules  so  as  to  bring  their  axes  toward 
parallelism  with  the  direction  of  the  stress ;  second,  to 
tend  to  separate  the  molecules,  the  reversal  effect  at 
low  stresses  can  be  accounted  for.  The  results  here 
given  cover  certain  specimens  under  tension.  It  would 
be  desirable  to  extend  the  list  of  specimens  and  to  study 
their  action  under  compression  as  well  as  under  exten- 
sion, and  I  trust  that  those  having  the  facilities  may 
carry  on  this  work  and  extend  its  scope. 


Generators,  Motors  and  Transformers 

Manufacture  of  Armature  Coils. — D.  W.  Perry. — An 
article  comparing  the  relative  advantages  of  molded, 
formed  and  pulled  coils.  The  cost  of  the  coils  is  reduced 
by  the  use  of  the  puller  and  shorter  delivery  dates  are 
possible.  Further,  the  puller  permits  the  use  of  shapes 
of  conductors  that  are  impractical  on  the  molds  and 
formers.  Soldered  joints  inside  the  coils  may  be  avoided 
in  many  cases  by  the  use  of  the  pulling  machine.  On 
the  other  hand,  the  former  gives  a  more  accurate  coil, 
requiring  a  slightly  shorter  mean  length  of  turn,  there- 
by  saving    in   copper.      Irregular-shaped   coils   can   be 
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made  on  a  former  that  would  be  impossible  on  the 
puller.  The  mold  must  be  used  for  one-coil-per-slot 
windings  and  for  concentric  windings.  It  is  also  used 
to  an  advantage  on  very  small  coils  for  small  motors. 
It  is  generally  advantageous  to  use  a  former  or  a  puller 
for  all  other  cases. — Elec.  Journal,  January,  1917. 

Lamps  and  Lighting 

Hue  Difference  and  Flicker  Photometer  Speed. — 
Herbert  E.  Ives. — A  brief  account  of  an  investigation 
carried  out  in  the  physical  laboratory  of  the  United 
Gas  Improvement  Company  of  Philadelphia.  The  crit- 
ical speed  of  the  flicker  photometer  at  its  equality  set- 
ting has  always  been  considered  and  treated  by  the 
author  as  a  function  of  the  hue  difference.  Critical 
speeds  for  the  spectrum,  compared  with  a  carbon  lamp 
standard,  published  some  years  ago,  showed  a  minimum 
in  the  yellow,  which  was  ascribed  to  the  hue  distance 
between  the  yellow  carbon  lamp  and  spectrum  at  that 
point  being  smaller  than  at  any  other  point.  Recently 
Troland  has  obtained  similar  curves  which  he  inter- 
prets as  being  reciprocals  of  the  luminosity  curve,  on 
the  ground  that  the  low  critical  speed  means  greater 
whiteness,  which  he  identifies  with  brightness.  The 
present  author  has  developed  the  exact  relationship  be- 
tween speed  and  hue  difference  on  the  basis  of  the 
theory  recently  developed  and  confirmed  by  experiment. 
It  follows  from  this  theory  that  the  minimum  critical 
speed  in  comparing  the  spectrum  against  any  colored 
light  occurs  at  the  wave-length,  which  is  distant  from 
the  spectrum  the  least  number  of  hue  steps.  If  the 
comparison  lamp  is  red,  the  minimum  speed  is  in  the 
red,  if  blue,  in  the  blue,  if  yellow-white,  in  the  yellow, 
but  with  a  much  higher  speed  at  the  blue  than  at  the 
red  end,  while  for  a  true  white  (5000  deg.  black  body) 
the  curve  is  symmetrical  about  a  minimum  in  the  green. 
The  hue  distances  were  worked  out  from  the  color  sensa- 
tion and  hue  difference  data  of  Koenig  and  Steindler. 
The  experimental  work  was  carried  through  with  the 
new  polarization  flicker  photometer,  fitted  to  a  constant 
deviation  spectrometer.  Curves  of  the  predicted  type 
were  found  in  each  case.  Since  the  luminosity  curve 
remains  fixed,  no  matter  what  the  color  of  the  compari- 
son lamp,  these  speed  curves,  with  their  minima  occur- 
ring at  any  point  one  desires  in  the  spectrum,  show  the 
"reciprocal  of  the  visibility  curve"  idea  erroneous. — 
Journ.  Franklin  Inst.,  December,  1916. 

Units,  Measurements  and  Instruments 

Measuring  Feeble  High-Frequency  Currents. — Bela 
Gati. — For  measuring  feeble  currents  of  high  fre- 
quencies, such  as  used   in  telephonic  or  wireless  tele- 


fig.  l- 


-METHOD  OF   MEASURING  FEEBLE   HIGH   FREQUENCY 
CURRENTS 


graphic  work,  barretter  coils,  B  and  B1  in  a  balanced 
bridge  circuit  are  useful,  as  shown  in  Fig.  1.  The 
high-frequency  current  to  be  measured  is  applied  from 
the  terminals  CC  to  one  of  the  two  barretter  coils  B1 
only,  while  a  weak  direct  current  from  the  batteries 
AA  passes  through  both  barretters  B  and  Z?,  in  series. 
The   inductances  DD  prevent  the  high-frequency  cur- 


rent from  passing  through  other  parts  of  the  circuit 
except  Bv  R  and  .R,  are  a  coarse  and  a  fine  rheostat  for 
producing  balance  at  the  beginning  of  the  test.  When 
the  high-frequency  current  is  then  closed  on  CC 
(through  a  condenser  preventing  the  direct  current  from 
passing  into  the  high-frequency  circuit),  the  balance  of 
the  bridge  is  disturbed  by  the  heating  of  B,  and  the 
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FIG.    2 — USE    OF    TUNGSTEN    BARRETTERS 

deflection  of  the  galvanometer  G  is  a  measure  of  the 
high-frequency  current.  Barretter  wires,  0.0005  mm. 
in  diameter,  can  be  used  without  difficulty,  but  are  too 
fragile  for  transportation  by  mail.  The  barretter 
wires  are  mounted  in  metallic  capsules  from  which  the 
air  is  not  exhausted.  Small  tungsten-filament  lamps  are 
suitable  for  "wireless"  measurements.  Fig.  2  shows 
the  connections  of  an  apparatus  in  which  a  number  of 
barretters  is  employed.  When  using  the  tungsten  bar- 
retters, only  the  latter  must  be  connected  in  each  half 
of  the  bridge.  It  is  not  difficult  to  manufacture  tung- 
sten and  other  resistances  with  such  accuracy  that  the 
microammeter  shows  no  deflection  in  a  bridge  initially 


FIG.    3 — METHOD    OF    CONNECTING    BARRETTERS    BY    JACKS 

balanced,  when  the  position  of  the  barretter  selector 
switch  is  changed.  Barretters  not  in  use  should  be 
short-circuited  (Fig.  2)  unless  very  high  frequencies 
have  to  be  measured;  in  this  case  there  is  a  danger  of 
current  being  induced  by  higher  harmonics  in  short- 
circuited  barretters;  the  solution  indicated  by  Fig.  3 
may  then  be  used.  Coils  1,  2,  3,  etc.,  are  of  small  in- 
ductance sufficient  to  obstruct  the  flow  of  very  high- 
frequency  current  such  as  is  used  in  wireless  work. 
Connections  are  made  to  the  barretters  by  jacks  I,  II, 
etc. — From  L'Industrie  Elec,  translated  in  London 
Electrician,  Dec.  15,  1916. 

Telegraphy,  Telephony  and  Signals 

High  versus  Low  Antennae  in  Wireless  Telegraphy. — 
Edward  Bennett. — Present  practice  is  to  mount  the  ex- 
tended capacity  of  an  antenna,  or  at  least  a  large  part 
of  it,  at  a  great  elevation  above  the  earth.  The  author 
subjects  this  practice  to  a  critical  examination.  The 
electric  and  magnetic  forces  set  up  at  a  great  distance 
from  an  extended  horizontal  network  of  wires  are  dis- 
cussed.    It  is  shown  that  if  the  radius  of  an  antenna 
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consisting  of  ■  borizontaJ  network  of  wires  Is  two  or 
three  times  as  greal  as  the  height  of  tin-  network  above 
the  ground,  the  electric  and  magnetic  forces  at  i  great 
mce  from  such  I  radiator  are  practically   Independ 
tut  of  the  height  of  tin-  network  above  the  ground,  pro 
vided   tin-   frequency    of  oscillation   and  the  operating 
voltage  From  the  network  to  ground  are  kepi  the  same 
for  the  different  mounting  heights.    That  Is  to  say,  an 
extended  network  of  wires  charged  to  ■  given  voltage 
and  allowed  to  discharge  to  earth  through  an   indue 
tance  tuned  to  give  ■  frequency  of  say   100,000  cycles 
per  Becond  sets  up  the  same  electric  and  magnetic  forces 
at  distant  points  whether  mounted  10  ft.  or  200  ft.  above 
the  ground,    in  these  two  rases  the  rate  of  radiation  (in 

kilowatts)    from   the   two   antenna'    is  the   same,    hut   the 

initial  store  of  energy  in  the  ease  of  the  io  ft.  mounting 

height  is  about  fifteen  times  as  greal  as  m  the  case  of 
the  200  ft.  mounting  height.  Therefore,  the  oscillation 
in  the  former  case  is  much  more  persistent  than  in  the 
latter;  in  fact,  the  oscillation  becomes  so  persistent  fol- 
low mounting  heights  that  the  power  condensers  and 
coupled  circuits  at  present  required  in  spark  systems  of 
wireless  telegraphy  may  be  dispensed  with  and  a  simple 
series  circuit  comprising  capacity  area,  tuning  induc- 
tance and  spark  gap  may  be  used.  Such  a  circuit  has 
the  merit  of  oscillating  at  a  single  frequency,  whereas 
the  coupled  circuits  have  two  frequencies  of  oscillation. 
Passing  them  to  a  comparison  of  the  receiving  properties 
to  two  stations  with  networks  at  different  elevations,  the 
author  shows  that  if  the  radius  of  the  network  is  large 
as  compared  with  any  feasible  mounting  height,  then 
both  stations  are  ultimately  able  to  abstract  energy  at 
the  same  rate  from  passing  electromagnetic  waves,  pro- 
vided these  waves  are  persistent  and  not  rapidly  damped. 
The  high  antenna  is  shown  to  abstract  energy  at  a 
greater  rate  than  the  low  antenna  during  the  initial 
stages  (first  few  swings)  of  the  oscillation.  The  high 
antenna  will,  therefore,  respond  much  more  readily  to 
highly  damped  waves  than  will  the  low  antenna.  This 
means  that  when  receiving  undamped  or  slightly 
damped  waves  the  high  antenna  will  be  subject  to 
greater  interference  from  atmospheric  disturbances 
than  the  low  antenna.  To  reduce  this  interference  in 
the  case  of  stations  with  high  antenna  additional 
capacity  is  used  in  the  "interference  preventer"  cir- 
cuits. In  other  words,  the  low  antenna  is  to  be  regarded 
as  the  equivalent  of  a  high  antenna  and  "interference 
preventer"  combined.  Finally  the  bulletin  contains  the 
calculated  constants  of  a  low  antenna  whose  radiation 
"figure  of  merit"  equals  the  estimated  figure  of  merit 
of  the  government  naval  station  at  Arlington,  D.  C. 
The  network  of  the  Arlington  station  is  suspended  at 
an  elevation  of  about  500  ft.  from  three  steel  towers 
which  contain  1000  tons  of  steel.  These  towers  are 
placed  at  the  vertices  of  an  isosceles  triangle  whose 
over-all  base  length  is  475  ft.-  and  whose  over-all  alti- 
tude is  488  ft.  The  low  antenna  whose  constants  are 
given  is  a  circular  network  having  a  radius  of  540  ft. 
It  thus  covers  a  greater  ground  area  than  the  Arling- 
ton station,  but  the  assumed  mounting  height  for  the 
network  is  only  33  ft.  The  advantages  of  low  over 
high  antennae  for  high-power  stations  are  as  follows: 
lower  first  cost  (except  where  the  cost  of  land  per  acre 
is  very  high)  ;  no  necessity  of  power  condensers;  single 
frequency  of  oscillation;  apparent  possibility  to  obtain 
a  smaller  decrement  than  where  power  condensers  are 
necessary;  less  likelihood  of  damage  by  lightning;  prob- 
ably less  interference  from  "atmospheric."  On  the 
other  hand,  high  antenna  have  the  following  advan- 
tages over  low  antennae:  small  antenna  current  (which 
may  be  of  considerable  advantage  where  arc  generators 
or  high-frequency  alternators  are  used)  ;  a  smaller 
number   of   insulators;    less   likelihood   of   interruption 


due  in  Insulator  failures,     Bulletin  Univ.  of  Wiscon 

In.    Series,    Vol.    X.    Mo.     1  I. 

British  Loaded  Telephone  Coble.  An  article  on  the 
Birmingham-Sheffield  cable  which  is  at  present  loaded 
for   lide-circuit   working  only,  hut   the  electrostatic 

parity    of    the    circuits    in    tile    cable    has    been    specially 
balanced    to    permit    of    loaded    phantom    circuits?    being 
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obtained  when  required.  This  is  the  longest  loaded  cable 
in  the  United  Kingdom  in  which  phantom  coils  are  not 
yet  actually  installed  and  the  cable  scheme  embraces 
provision  for  serving  three  intermediate  towns  which 
are  situated  along  the  cable  route,  viz.,  Burton-on- 
Trent,  Derby  and  Chesterfield.  The  allocation  of  the 
cable  is  as  shown  in  Fig.  4,  which  also  gives  the  cable 
mileage  between  the  towns  in  question.  The  cable  and 
the  loading  scheme  were  designed  by  the  engineer-in- 
chief  of  the  British  Post  Office.  The  cable  specification 
provided  that  the  cable  should  be  manufactured,  laid 
and  balanced  by  the  contractor  in  lengths  of  2.5  miles 
(at  which  points  loading  coils  are  inserted).  Each  2.5 
miles  cable  length  was  afterwards  tested  by  the  engi- 
neers of  the  post  office  for  capacity  and  resistance  bal- 
ance, insulation,  etc.,  before  the  lengths  were  accepted 
from  the  manufacturers.  The  cable  is  a  lead-covered 
one  of  multiple  twin  formation,  and  it  consists  of 
twenty-seven  quads  or  fifty-four  pairs  of  copper  con- 
ductors; each  wire  weighs  70  lb.  per  mile,  and  is  insu- 
lated by  paper  and  air.  The  final  tests  consisted  of 
direct-current  measurements  of  the  electrical  constants 
of  the  circuits  in  the  cable,  and,  in  addition,  standard 
cable  measurements  and  cross-talk  tests  were  made. 
The  measured  constants  of  the  conductors  in  the  cable 
gave  the  following  average  results: 

MEAN  RESULTS  PER  MILE 
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0  0662  1  681 


0.053 


0.0655x10-* 


•Between  Birmingham  and  Sheffield. 

The  standard  cable  tests  gave  a  result  near  to  the 
calculated  attenuation  constant.  The  terminal  loss  was 
equivalent  to  5  1/5  miles  of  standard  cable.  Cross-talk 
tests  were  made  in  all  possible  combinations,  including 
side  to  side,  phantom  to  side,  side  to  phantom,  and 
phantom  to  phantom  circuits. — Post-Office  Elec.  Engrs. 
Journ.,  October,  1916. 

Miscellaneous 

Pressure  Oil  Film  Lubrication. — H.  T.  Newbigin. — 
A  long  abstract  of  a  paper  read  before  the  British 
Association  in  which  the  author  reviews  the  develop- 
ments of  theory  and  practice  of  lubrication,  with  special 
reference  to  pressure  oil  film  lubrication  and  the  work 
in  this  line  done  by  Osborne  Reynolds  and  by  A.  G.  M. 
Mitchell.— London  Electrician,  Oct.  6,  1916. 
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Alfred  Schoellkopf  of  Buffalo,  N.  Y., 
has  been  elected  secretary  of  the  Hy- 
draulic Power  Company  of  Niagara 
Falls,  N.  Y.  The  new  secretary  is  a 
member  of  the  Schoellkopf  family  which 
has  large  interests  in  Niagara  Falls 
power  generating  companies  and  trans- 
mission lines. 

Arthur  C.  Cobb,  for  the  past  three 
years  new-business  manager  of  the 
Worcester  Suburban  Electric  Company. 
Uxbridge,  Mass.,  has  been  appointed 
commercial  manager  of  the  Common- 
wealth Electric  Company,  Summit  (N. 
J.),  Lakewood  (N.  J.)  Electric  Com- 
pany, and  Point  Pleasant  (N.  J.)  Elec- 
tric Company. 

J.  O.  Montignani,  distribution  engi- 
neer of  the  Rochester  (N.  Y.)  Railway 
&  Light  Company,  has  been  appointed 
general  manager  of  the  Despatch  (N. 
Y.)  Heat,  Light  &  Power  Company,  to 
succeed  Royal  Parkinson,  recently  re- 
signed. Mr.  Montignani  is  a  graduate 
of  the  University  of  Edinburgh.  In 
1914  and  1915  he  was  chief  inspector 
for  the  Utilities  Mutual  Insurance 
Company. 

Edward  K.  Hall  has  resigned  as  vice- 
president  of  the  New  England  Tele- 
phone &  Telegraph  Company,  and  ef- 
fective Feb.  1  will  become  vice-presi- 
dent of  the  Electric  Bond  &  Share  Com- 
pany, with  headquarters  in  New  York 
City.  Mr.  Hall  is  widely  known  in  the 
telephone  field,  which  he  entered  from 
the  legal  side,  having  been  for  many 
years  a  partner  in  the  firm  of  Powers 
&  Hall,  of  Boston,  and  serving  as 
counsel  for  the  company  prior  to  his 
election  as  vice-president.  For  a  num- 
ber of  years  Mr.  Hall  has  given  per- 
sonal attention  to  the  public  relations 
of  the  company  and  has  continuously 
represented  it  at  legislative  and  com- 
mission hearings,  where  his  discussions 
of  telephone  affairs  have  contributed 
an  unusually  interesting  and  illumi- 
nating body  of  testimony  to  quasi- 
judicial  proceedings.  Mr.  Hall  was 
educated  at  Dartmouth  College,  and  re- 
cently declined  the  presidency  of  that 
institution.  His  legal  education  was 
obtained  at  the  Harvard  Law  School. 
He  was  elected  vice-president  of  the 
New  England  company  in  1912  and  re- 
sides at  Newton,  Mass. 


Men 
of  the  Industry 

<  lhanges  in  Personnel 

and  Position — 

Biographical  Notes 


E.    K.    HALL 


A.  H.  Ackerman,  vice-president  and 
general  manager  of  the  United  States 
Light  &  Heat  Corporation  of  Niagara 
Falls,  N.  Y.,  has  resigned. 

Joseph  Pratt,  in  charge  of  the  meter, 
arc  lamp  and  trouble  department  of 
the  Blackstone  Valley  Gas  &  Electric 
Company  of  Worcester,  Mass.,  has 
been  appointed  superintendent  of  the 
distribution  department,  to  succeed  P. 
F.  Hodgkins. 

W.  J.  Gilson,  until  recently  assistant 
superintendent  of  the  Houghton  County 
Electric  Light  Company  at  Houghton, 
Mich.,  has  accepted  the  position  of  su- 
perintendent of  the  Calumet  division  of 
the  Houghton  company,  with  headquar- 
ters in  Calumet. 

Royal  Parkinson  of  East  Rochester, 
for  several  years  general  manager  of 
the  Despatch  (N.  Y.)  Heat,  Light  & 
Power  Company,  has  resigned  to  take 
the  position  of  employment  manager 
of  the  American  Optical  Company  of 
Southbridge,  Mass. 

A.  P.  Broadhead,  formerly  superin- 
tendent of  the  Drummondville  Division, 
Southern  Canada  Power  Company,  has 
been  transferred  to  St.  Johns,  Quebec, 
as  superintendent  of  the  St.  Johns 
Electric  Light  Company,  which  is  oper- 
ated by  the  Southern  Canada  Power 
Company. 

F.  R.  Farmer,  who  has  been  vice- 
president  and  manager  of  the  Beardslee 
Chandelier  Manufacturing  Company  of 
Chicago,  has  resigned  that  position  to 
take  charge  of  the  accessories  division 
of  the  Gibson  Company,  an  Indian- 
apolis (Ind.)  automobile  supply  house. 
Mr.  Farmer  will,  however,  remain  a 
director  of  the  Beardslee  Chandelier 
Manufacturing  Company. 

Day  Baker,  formerly  New  England 
manager  of  the  General  Vehicle  Com- 
pany, and  lately  associated  with  its 
headquarters  sales  organization  at 
Long  Island  City,  N.  Y.,  has  returned 
to  his  former  territory  and  established 
a  new  organization  to  be  known  as  the 
Day  Baker  Motor  Truck  Company, 
with  headquarters  at  110  State  Street. 
Boston,  Mass.  At  this  address  he  will 
become  the  New  England  distributor 
for  the  Atlantic  Electric  Vehicle  Com- 
pany of  Newark,  N.  J.,  and  the  C.  H. 
Hunt  Company,  West  New  Brighton,  N. 
Y.,  manufacturers  of  the  Hunt  electric 
industrial  truck.  Shortly  before  his  re- 
turn to  Boston  Mr.  Baker  was  made 
chairman  of  the  electric  vehicle  com- 
mittee of  the  New  England  section  of 
the  National  Electric  Light  Associa- 
tion, as  evidence  of  his  welcome  back 
to  the  New  England  field,  where  he  has 
been  a  pioneer  enthusiast  and  inde- 
fatigable worker  for  the  electric  vehicle 
cause. 


Chauncey  L.  Lane,  who  for  several 
years  has  been  secretary  of  the  United 
States  Light  &  Heat  Corporation  of 
Niagara  Falls,  N.  Y.,  has  been  elected 
vice-president  and  general  manager,  to 
succeed  A.  H.  Ackerman,  resigned. 

Edwin  E.  Witte,  a  member  of  the 
faculty  of  the  University  of  Wisconsin, 
and  an  expert  in  economic  and  indus- 
trial research,  has  been  appointed  sec- 
retary of  the  Wisconsin  Industrial  Com- 
mission to  succeed  Paul  J.  Watrous,  who 
recently  resigned. 

L.  H.  Knapp,  for  several  years  in 
charge  of  the  St.  Louis,  Mo.,  substation 
of  the  Mississippi  River  Power  Com- 
pany of  Keokuk,  Iowa,  has  accepted  a 
position  as  commercial  agent  for  the 
Houghton  County  Electric  Light  Com- 
pany, Houghton,  Mich.,  with  headquar- 
ters at  Houghton. 

Edward  N.  Hurley  of  Chicago,  who 
was  appointed  a  member  of  the  Federal 
Trade  Commission  at  the  time  of  the 
formation  of  the  commission,  two  years 
ago,  and  who  for  the  last  year  has  been 
the  chairman  of  the  commission,  has 
resigned  that  office  in  order  to  resume 
his  business  connections  in  Chicago  as 
presiding  officer  of  the  Hurley  Machine 
Company  and  other  corporations  in 
which  he  is  interested. 

J.  G.  Menut  has  been  appointed  man- 
ager of  the  Claremont  (N.  H.)  Power 
Company,  succeeding  J.  D.  Whittemore, 
who  recently  became  associated  with 
the  Reading  (Pa.)  Traction  &  Light 
Company.  Mr.  Menut  has  been  assist- 
ant superintendent  of  the  Claremont 
company  since  Oct.  1,  1915,  and  was 
formerly  superintendent  of  the  Colonial 
Light  &  Power  Company  of  Springfield. 
Vt. 

C.  Nesbit  Duffy,  vice-president  and 
general  manager  of  the  Manila  (P.  I.) 
Electric  Railroad  &  Light  Company, 
has  been  spending  a  few  days  in  the 
United  States  visiting  friends  and  busi- 
ness associates.  It  is  understood  that 
Mr.  Duffy  will  sail  for  Manila  from 
Vancouver  on  Jan.  25.  Mr.  Duffy  has 
been  with  the  Manila  company  since 
November,  1913,  and  has  been  active  in 
civic  improvement  work  in  the  Philip- 
pines. 


C.    N.    IH'KKY 
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NEW   APPARATUS   AND  APPLIANCES 

I  Record  oj  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 


Improved   Types  of   Starting 

Batteries 

The  Willard  Storage  Battery  Corn- 
page,  of  Cleveland,  Ohio,  lias  improved 
ell  connections  for  automobile 
starting  batteries.  The  connection  is 
made  wide  and  flat  with  the  Dame 
'•Willanl"  cast  in  raised  letters.     It  is 


INTERIOR  CONSTRUCTION  OF  BATTERY 

pointed  out  that  this  connector  contains 
more  lead  than  heretofore  used  and  is 
consequently  more  expensive,  but  has 
the  merit  of  carrying  current  with  less 
drop  in  terminal  voltage.  Attention  is 
also  called  to  another  improvement 
made  by  this  company  in  its  batteries 
in  which  the  size  of  the  plates  are 
somewhat  different.  The  accompany- 
ing illustration  shows  the  interior  con- 
struction of  the  cell. 


Oil  Circuit  Breakers  for  Cell, 
Wall  and  Pipe  Mounting 

Types  E-6  and  E-7  oil  circuit 
breakers  are  part  of  a  complete  line 
recently  developed  by  the  Westinghouse 
Electric  &  Manufacturing  Company  of 
East  Pittsburgh,  Pa.,  as  a  modification 
of  the  flexibility  E-2  and  E-4  types  of 
breakers.  The  new  types  range  in  ca- 
pacities from  300  to  1200  amp.  at 
23,000  volts,  and  from  1600  to  2000 
amp.  at  16,500  volts.  The  type  E-6  is 
for  cell  mounting,  and  the  type  E-7  for 
wall  or  pipe  mounting.  Operation  may 
be  manual,  by  bell  cranks,  or  electric 
by  solenoids,  control  in  both  cases  be- 
ing from  the  switchboard.  All  steel 
construction  is  used,  tnus  providing 
breakers  exceptionally  compact  for 
their  rupturing  capacity,  which  ranges 
from  35,000  to  40,000  kva.  at  maximum 
rated  voltage  with  proportionately 
higher  capacities  for  lower  voltages. 

These  breakers  are  of  the  unit  pole 
type,    made    up    by    combining    single 


poles  mechanically  connected  foi 
trol  !>y  single  hand  lever  <>r  electric 
Bolenoid,  which  permits  spacing  accord 
ing  to  local  conditions.  Attention  is 
called  to  the  fad  thai  for  cell  mount- 
ing, one  of  the  features  is  B  convenient 
arrangement  by  which  the  steel  base  of 

each  pule  unit  is  held  in  channel  irons 
built  into  the  cell  walls.  These  units 
are,  therefore,  easily  slid  in  and  out 
of  these  channels,  and  when  in  service 
are  tightly  clamped  in  place  by  set 
screws.  Another  new  feature  that  is 
pointed  out  in  the  standard  arrange- 
ment of  electric  operating  solenoids  for 
cell-mounting  breakers,  is  the  mount- 
ing of  the  single  pole  solenoid  complete 
with    its    mechanism    on    a    plate    and 


OIL    CIRCUIT    BREAKERS 

channel  frame  fastened  to  the  top  of 
the  cell  structure.  In  the  pipe  or  wall 
mounting  form  of  breaker,  the  pole 
units  are  mounted  on  horizontal  pipe 
supports.  Manually  operated  breakers 
are  full  automatic  in  operation,  and  the 
electrically  operated  breakers  can  be 
made  full  automatic  by  special  ar- 
rangement. 

To  break  the  arc  as  quickly  as  pos- 
sible after  the  breaker  starts  to  open, 
the  types  E-6  and  E-7  breakers  are  pro- 
vided with  accelerating  springs.  An 
adjustable  air  cylinder  dash  pot  is  fur- 
nished to  take  up  the  shock  of  the  mov- 
ing parts  at  the  full  open  position.  The 
contacts  open  by  gravity,  assisted  by 
the  accelerating  spring  referred  to 
above.     The  moving  contacts  are  of  the 


laminated  brush  type  amply  protected 

from  arcing  by  butt  type  arcing  con- 

of  increased  size.    The  tank    are 

elliptical  in  form,  of  double  lap-welded 

-beet     steel,    convenient  ly    arranged     for 

mounting  and  dismounting. 


Tire  Inflater  Outfit 

The  Black  &  Decker  Manufacturing 
Company,  105-115  South  Calvert  Street, 
Baltimore,  Md.,  has  developed  an  auto- 
matically operated  tire  inflater  tank 
outfit  for  automobile  air  service.  This 
outfit  starts  working  immediately  on 
turning  the  switch  and  will  keep  on  un- 
til the  pressure  in  the  tank  reaches  150 
lb.,  then  the  automatic  pressure  switch 
of  this  inflater  outfit  comes  into  action 
and  stops  the  machine.  To  inflate  a 
tire,  the  Romort  air  chuck  on  the  end 
of  the  hose  is  pressed  over  the  tire 
Valve  and  the  pressure  in  the  tire  will 
rise  instantly,  it  is  claimed,  to  any 
number  of  pounds  desired.  When 
enough  air  has  been  used  to  cause  the 
pressure  in  the  tank  to  drop  to  120  lb., 
the  automatic  switch  starts  the  device 
again  and  brings  the  pressure  back  to 
150  lb.  Attention  is  called  to  the  fact 
that  the  device  has  no  exposed  mechan- 
ism, electrical  or  mechanical,  so  that  it 
is  impossible  for  anyone  to  be  injured 
through  coming  in  contact  with  moving 
armatures,  gears,  rods  or  shafts.  A 
cover  is  furnished  for  the  automatic 
switch  which  completely  encloses  all 
mechanical  and  electrical  parts.  These 
machines  can  be  used  on  110  volts  di- 
rect or  alternating  current  of  from  25 
to  60  cycles. 


Bell  Ringing  Transformer 

The  Sieffert  Electric  Company  of 
Evansville,  Ind.,  has  developed  the  bell 
ringing  transformer  shown  in  the  ac- 
companying illustration  for  use  in  resi- 
dences on  110-volt,  60-cycle  circuits. 
The  secondary  voltage  is  from  6  to  10 


TRANSFORMER  FOR  RESIDENCE  BELL 
CIRCUITS 

volts.  It  is  claimed  that  this  trans- 
former is  so  efficient  that  its  losses  will 
not  register  on  the  average  watt-hour 
meter.  The  case  is  of  cast-iron,  and 
arranged  for  easy  mounting. 
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Candle  Fixture  Socket 

Chain  pull  candle  fixture  sockets  de- 
signed to  work  smoothly  in  standard 
fiber  or  glass  candle  sleeves,  yet  of 
sufficient  diameter  to  fit  snugly  within 
the  candle  have  been  developed  by  Pass 


CHAIN     PULL    CANDLE     FIXTURE     SOCKETS 

&  Seymour,  Inc.,  of  Solvay,  N.  Y.  All 
live  parts  are  concealed  within  the 
body  with  the  exception  of  the  terminal 
plates,  so  that  a  short-circuit,  from 
careless  wiring,  it  is  claimed,  is  im- 
possible. The  nipple  is  seated  deep 
in  the  body  of  the  device  and  affords 
a  solid  connection  for  the  pipe  and 
socket.  It  is  fitted  with  the  standard 
set  screw  to  prevent  turning  on  the 
pipe.  The  chain  may  be  easily  removed, 
making  it  handy  to  refinish  or  to  slip 
through  the  bobeche,  when  assembling 
the  fixture.  The  screws  are  of  large 
and  of  sufficient  length  to  accommodate 
the  wires,  and  the  raceways  for  the 
wires  are  deep  enough  to  prevent 
crowding  or  bulging  of  the  fiber  casing. 


Continuous  Flow  Feed- Water 
Regulator 

The  accompanying  sketch  shows  a 
combined  safety  water  column  and  a 
continuous  flow  feed-water  regulator 
which  has  been  developed  by  the  Ray 
Manufacturing  Company  of  Louisville, 
Ky.  The  principle  employed  consists 
of  a  perfectly  balanced  valve  operated 
by  a  float,  the  feed  water  being  ad- 
mitted to  the  valve  on  its  center  and 
discharged  on  one  end.  The  water 
passes  through  the  valve  in  a  continu- 
ous flow  in  exact  ratio  to  the  evapora- 
tion. These  regulators  are  made  in  2- 
in.,  2.5-in.,  3-in.,  3.5-in.  and  4-in.  sizes, 
the  only  difference  in  construction  be- 
ing in  the  size  of  valve  and  bushing  and 
pipe  connections  which  are  made  to 
compare  with  the  capacity  needed. 

A  high  and  low-alarm  whistle  is 
operated  by  the  same  float  that  oper- 
ates the  regulating  valve  by  having  two 
contact  points  on  the  float  rod  engage 
with  the  whistle  lever.  The  whistle 
lever  is  counterbalanced  so  that  it 
holds  the  whistle  valve  closed  when  the 
pressure  is  off  the  boiler. 


Several  mechanical  detail  improve- 
ments that  have  been  made  in  this 
regulator  are  pointed  out  as  follows. 
The  valve  bushing,  which  was  origin- 
ally pressed  into  the  head,  is  now  made 
loose  in  head  and  held  in  place  by  a 
jack  screw  in  the  valve  chamber  head. 
This  construction  allows  the  bushing 
to  be  easily  removed,  it  is  claimed.  The 
valve  bushing  now  serves  the  double 
purpose  of  a  cylinder  for  the  valve  to 
work  in  and  as  a  strainer  to  prevent 
the  foreign  matter  entering  the  valve. 
The  admission  ports  are  small  drilled 
holes  which  will  not  admit  any  foreign 
matter  that  would  interfere  with  the 
operation  of  valve.  Each  regulator  is 
equipped  with  a  testing  deyice  so  that 
the  high  and  low-water  alarm  whistle 
can  be  made  to  blow  regardless  of  the 
height  of  water  in  column  or  the  work 
that  the  boiler  is  doing.    This  is  accom- 


COMBINED    SAFETY    WATER    COLUMN    AND 

CONTINUOUS    FLOW    FEED-WATER 

REGULATOR 

plished  by  extending  the  bearing  pin 
for  the  bell  crank  to  the  outside 
through  a  stuffing  box.  This  pin  has  a 
bar  handle  and  a  stop  pin  on  it  that 
works  in  a  slot  in  the  bell  crank.  In 
the  normal  working  of  the  bell  crank 
it  will  not  touch  this  stop  pin  but  when 
a  test  is  to  be  made  the  bearing  pin  is 
turned  until  it  engages  the  bell  crank 
and  the  float  and  valve  are  made  to 
move  their  full  travel  and  the  whistle 
to  operate.  Lugs  are  cast  on  the  back 
of  the  regulator  so  that  the  machine 
can  be  mounted  on  a  bracket  fastened 
to  the  front  of  the  boiler  and  in  this 
way  all  strain  is  kept  off  the  piping. 


Magnetic   Contactor 

A  single  pole  direct-current  mag- 
netic contactor  has  been  developed  and 
placed  on  the  market  by  the  Industrial 
Controller  Company  of  Milwaukee, 
Wis.  The  same  design  is  also  used  for 
double  pole  contactors.  The  frame  is 
of  heavy  cast  iron  and  so  constructed 
as  to  allow  the  contactor  to  operate  at 
an  inclination  of  30  deg.  in  either  di- 


rection. The  contact  finger  tips  are 
of  heavy  copper  forgings,  the  moving 
and  stationary  tips  being  identical.  The 
design  of  the  contact  finger  is  such 
that  a  slight  rolling  instead  of  a  slid- 
ing action  is  obtained,  thus  avoiding 
excessive  wear,  and  at  the  same  time 
confining  the  arc  to  the  upper  end  of 
the  finger  tip  and  maintaining  a  clean 
contact  surface.  The  contacts  are  of 
liberal  proportions  and  close  under 
heavy  pressure,  giving  ample  current 
capacity  and  rendering  the  use  of 
auxiliary  brush  contacts  unnecessary. 

The  magnet  coil  is  designed  for  con- 
tinuous duty  without  the  use  of  pro- 
tective resistances.  A  powerful  blow- 
out magnet  is  used  and  the  arcing 
shields  can  be  readily  thrown  back  out 
of  the  way  when  it  is  necessary  to  re- 
new the  arcing  tips.  The  switch  has 
been  designed  particularly  for  heavy 
duty  and  is  especially  suitable  for  crane 
and  hoist  work  and  steel  mill  duty. 


Cast  Iron  Switch  Box 

The  Sieffert  Electric  Company  of 
Evansville,  Ind.,  has  developed  the  cast- 
iron  switch  box  shown  in  the  ac- 
companying illustration  for  knob  and 
tube  work,  and  make  them  in  one,  two, 
three  and  four  gangs.  These  switch 
boxes  are  reversible;  that  is,  they  can 
be  installed  on  either  side  of  a  stud. 
They  do  not  need  a  hanger  board  or 
side  support  across  studs  for  new  con- 
struction. All  that  is  necessary,  it  is 
claimed,    is    to    drive    an    eight-penny 


SWITCH    BOX    MADE    IN    ONE,    TWO,    THREE 
AND    FOUR    GANGS 

nail  or  to  insert  a  screw  in  each  of  the 
openings  and  fasten  the  box  directly 
to  the  side  of  the  stud.  This  eliminates 
fully  three-fourths  of  the  work  required 
to  secure  the  boxes  in  position  and  in- 
sures permanency  and  rigidity.  For  old 
construction  these  switch  boxes  are  pro- 
vided with  ears  for  ease  of  installation. 


Electric  Soldering  Iron 

The  heating  unit  of  the  electric  sol- 
dering iron  shown  in  the  accompanying 
illustration  is  hermetically  sealed  in- 
side the  body  of  the  iron.  This,  it  is 
claimed,  prevents  moisture,  heated 
solder  or  flux  from  penetrating  a  joint 
and  coming  in  contact  with  the  heater 
wire.  Steel  only  is  used  throughout  the 
structure  of  the  body  to  eliminate  the 
liability  of  opening  of  seams  due  to 
unequal  expansion.  The  copper  tip  is 
such  a  design  that  a  threaded  core  ex- 
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1 1 urn  the  bod)  .Hid  over  tin  the 
tip  i  screwed.  The  heated  core  of  the 
bod]  therefore  pa  e  directly  mt<>  the 
copper  1 1|>  leading  t he  heat  in  and  con 
cent) al ing  it  \\ hei «•  it  1b  i equired  Fh e 
standard    i  i»s  ol  thi     lolderins  Iron  are 
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made  by  the  Cutler-Hammer  Manufac- 
turing Company  of  Milwaukee.  The 
sizes  vary  in  diameter  from  %  in.  to 
L.75  in.  Besides  being  used  for  all 
soldering  purposes,  it  is  claimed  that 
they  may  be  used  for  melting  wax,  for 
branding,  etc. 


Cycle  Counter  or  Timing 
Device 

A  cycle  counter  or  timing  device  for 
checking  the  time  elements  of  high- 
accuracy  relays  and  of  circuit  break- 
ers, is  shown  here  as  developed  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  of  East  Pittsburgh,  Pa. 
This  device  indicates  definitely  the  num- 
ber of  cycles  required  for  a  relay  to 
close  its  contacts.  The  mechanism  of 
this  timing  device  consists  essentially 
of  an  electric  self-winding  clock,  the 
escapement  of  which  is  operated  by  an 
alternating-current  oscillating  magnet 
instead  of  a  pendulum  or  balance  wheel. 


cycle  pointer  begins  to  revolve,  one    tep 
pei  cycle,  and  continues  t"  do    o  until 
i lie    emit :n  i      are    clo  ed.     The    In  t in 
menl ,  it    i  -   claimed,  ac1     ■    t  hous. h  it 
no    Inertia;    thai  i  .  it     tarl     the 

in    1. ml     pOWei     1      applied    ;unl     .tup      the 

oil 

Although  primarily  designed  foi 
in  testing  "i  adjusl  ing  i  Ime  element  re 
i:i>  .  tin  in  trument  I  tuitable  for  ■ 
great  variety  of  testing,  its  particular 
field  of  usefulness  is  for  mea  uring 
elap  '•<!  intervale  of  time  too  ihorl  to  be 
at  1  factoi  ily  obser\  ed  wii  li  a  I  op 
watch  where  readings  in  step-,  of  one 
alternation    are     sufficiently    accurate, 

Obviating    the     use    of    complicated    and 

expensive,  apparatus    such    as    chrono- 
graphs or  oscillographs. 

Given  a  known  frequency,  the  read- 
ings can  be  reduced  to  seconds,  if  de- 
sired. Conversely,  by  connecting  the 
instrument  to  a  circuit  for  a  definite 
period  of  time,  the  frequency  can  be 
determined.  By  adding  contacts  to 
machine  tools,  elevator  machinery,  etc., 
the  time  required  for  various  functions 
can  be  determined.  It  may  also  be 
adapted  for  use  in  many  laboratories 
and  test    rooms  for  timing  purposes. 


Electric   Garage  Pumps 

The  Hartford  Machine  Screw  Com- 
pany of  Hartford,  Conn.,  has  added 
two  new  designs  to  its  line  of  electri- 
cally operated  garage  pumps  known  as 
models  W  and  Y.  Model  W  is  a  two- 
cylinder  pump  which  may  be  furnished 
either  on  a  truck  or  stationary  and  is 
designed  for  use  in  the  larger  public 
garages  where  continuous  demands  are 
made  for  tire  inflation  and  quick  serv- 
ice must  be  delivered.  It  may  be  used 
either  as  a  direct  pump  for  supplying 
air  directly  into  the  tires  or  in  connec- 
tion with  a  compressed  air  tank  instal- 
lation in  order  to  maintain  a  supply  of 
air  "on  tap."  This  model  is  driven  by 
a  0.5  hp.  General  Electric  motor.  At- 
tention is  called  to  the  fact  that  in 
every  model  of  pump  no  piston  rings 
are  used.  It  is  claimed  that  by  elimi- 
nating the  piston  rings  and  by  using 
extra  long  pistons,  all  chance  of  any  oil 
getting  through  into  the  delicate  inner 
tubes  of  the  tire  is  eliminated.     As  an 


DEVICE    FOR    TESTING    TIME    ELEMENTS    OF 
HIGH-ACCURACY  RELAYS  AND  BREAKERS 

At  each  cycle,  one  tooth  of  the  escape- 
ment is  released. 

In  operation,  the  cycle  counter  is  con- 
nected in  series  with  the  relay  on  a 
circuit  adjusted  to  give  the  current 
value  at  which  it  is  required  to  test  the 
relay.     When  the  circuit  is  closed,  the 


"i  an  exl  ra  motoi  in  conned  ion  r  la 
1  he  development  of  the  e  pump  ,  thia 
■  ompany  ha  i  adopted  the  li.  S.  A,  type 
of  electric  motor  for  all  alternating 
currenl  outfits.  This  type  motor,  it  is 
claimed,  tarts  and  accelerate  tie 
under  1  he  low  voltage  condit  ions  more 
■■••I  ily  than  the  ingli  pha  e  motor  <>t 
the    traighl   induction  type. 


Dynamic  Balancing   Machine 

The     machine     shown     in     the     aCCOm 

panying  illustration  has  been  pei 

by     X.    W.    Akimoff,    chief    engine 

the  Dynamic  Balancing  Machine  Com 
pany  of  Philadelphia,  Pa.,  as  a  means 
for  determining  the  amount  of  unbal- 
ance     in      a      rotating      machine.        This 

dynamic  balancing  machine  furnishes  s 
means  I'm  determining  easily  and  cm 
rectly  the  magnitude  and  plane  of  ■ 
couple  which  develops  vibrations  by  the 
establishment  of  another  couple,  which, 
while  maintail  ing  the  static  balance, 
counteracts  the  couple  which  produces 
dynamic  unbalance.  The  magnitude 
and  plane  of  this  couple  indicates  the 
correction  to  be  applied  to  the  bouy 
under  test  to  produce  a  perfect  dynamic 
I  ia  lance. 

A  rigid  horizontal  beam,  such  as  a 
lathe  bed,  is  hinged  at  one  end  of  the 
machine  and  supported  by  a  spring  at 
the  other.  The  body  to  be  tested, 
already  in  perfect  static  balance,  is 
rotatively  supported  on  the  beam.  If 
dynamically  unbalanced,  the  body  will, 
on  rotation,  cause  the  beam  to  vibrate 
in  a  vertical  plane.  The  object  of  the 
spring  is  to  amplify  the  vibrations.  A 
so-called  squirrel  cage  is  located  on  the 
underside  of  the  beam  and,  in  opera- 
tion, is  rotated  in  unison  with  the  body 
being  tested.  This  squirrel  cage  con- 
sists of  two  circular  discs  carrying  an 
even  number  of  rods  arranged  slidably 
in  the  two  discs  and  parallel  to  the  axis 
of  rotation  of  the  cages.  When  the 
ends  of  the  rods  are  in  one  plane,  the 
cage  is  in  both  static  and  dynamic  bal- 
ance, but  if  two  opposite  rods  are  dis- 
placed the  dynamic  balance  is  destroyed 
and  the  couple  produced  will  itself 
cause  vibration  of  the  beam.  One  pair 
of  rods  in  the  squirrel  cage  would  suf- 
fice if  the  relative  position  of  the  rods 


DYNAMIC    BALANCING     MACHINE     READY 
FOR  BALANCING   A   MOTOR   ARMATURE 


added  precaution,  however,  a  small  ex- 
pansion chamber  is  attached  to  each 
pump  which  serves  to  clarify  the  air. 

The  model  Y  is  a  stationary  belt- 
driven  pump  built  for  garages  which 
are  equipped  with  a  power  unit  and 
shafting.    This  eliminates  the  necessity 


could  be  altered  through  the  transmis- 
sion device,  but  for  convenience,  three 
or  four  pairs  are  employed,  and  even 
then  it  is  sometimes  necessary  to 
change  the  angular  position  of  the  cage 
so  that  the  balancing  can  be  done  by 
one  pair  of  rods  and  not  two. 
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NEWS  OF   THE   INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


Public  Service  Commission  News 

Iowa  Commission 
In  a  case  brought  against  the  Sumner  Light  &  Power 
Company  by  the  Hawkeye  Co-operative  Telephone  Com- 
pany charging  interference  from  paralleling  the  tele- 
phone line  the  Railroad  Commission  held  that  while 
there  is  such  an  interference  it  does  not  justify  the 
abandonment  of  the  transmission  line. 

The  power  company  received  its  franchise  to  use  cer- 
tain highways  only  after  it  had  agreed  with  the  tele- 
phone company  to  build  the  lines  the  same  as  those  be- 
tween Cresco  and  Decorah. 

On  the  hearing  of  the  matter,  the  telephone  company 
which  operates  a  grounded  system,  contended  that  the 
power  company  "failed  in  its  agreement  in  that  it  did 
not  build  a  three-phase  line,  did  not  transpose  it,  and 
did  not  put  on  a  static  wire;  did  not  so  construct  its 
line  as  to  overcome  'loss  of  electricity  and  induction;' 
did  not  use  the  most  modern  appliances  for  overcoming 
induction,  and  did  not  use  any  of  the  methods  now  in 
use  for  preventing  induction,  and  failed  to  construct  its 
line  in  the  same  manner  in  which  the  Cresco-Decorah 
line  was  built." 

The  testimony  introduced  showed  that  the  transmis- 
sion line  was  built  on  the  opposite  side  of  the  highway 
from  the  telephone,  on  25-ft.  poles,  fifty  poles  to  the 
mile;  30-ft.  poles  over  all  crossings;  two  No.  6  wires, 
transposed  once  every  mile;  insulators  sufficient  for  a 
25,000-volt  circuit,  but  the  line  only  carrying  13,200- 
volt  circuit;  the  line  properly  guyed,  insulated,  and 
well  built.  There  was  no  showing  that  there  are  any 
modern  appliances  or  methods  in  use  to  prevent  induc- 
tion which  were  not  used  in  the  construction  of  this 
transmission  line.  The  showing  was  that  the  trans- 
mission line  was  built  a  single-phase  line,  not  a  three- 
phase  line,  and  that  no  static,  lightning,  or  overhead 
wire  was  used. 

In  regard  to  the  line  being  three-phase  or  single- 
phase  the  commission  said: 

"So  far,  then,  as  induction  is  concerned,  it  makes  no 
practical  difference  whether  the  transmission  line  is  a 
single-phase  or  three-phase  system.  If  the  transmission 
line  had  been  built  as  a  three-phase  system,  it  would 
have  had  the  same  effect  upon  the  telephone  plant  as  the 
single-phase  line  that  was  built.  This  statement  is 
based  upon  the  assumption  that  each  of  such  lines  was 
equally  well  built. 

"Manifestly,  the  only  interest  the  telephone  company 
could  have  in  the  transmission  line  being  built  like  the 
line  between  Cresco  and  Decorah,  would  be  for  the  pro- 
tection of  its  telephone  line;  to  avoid  interference.  If, 
then,  the  failure  to  put  on  a  static  wire,  and  the  build- 
ing of  a  single-phase  system  instead  of  a  three-phase 
line,  did  not  affect  the  telephone  line  more  than  a  three- 
phase  line  with  a  static  wire  would  have  affected  it,  it 
is  very  clear  that  the  telephone  company  cannot  be 
heard  to  complain  if  such  failure  in  no  manner  injures 
it,  and  the  performance  of  which  would  in  no  manner 
be  beneficial  to  the  telephone  company.  One  cannot 
have  redress  who  has  sustained  no  injury,  and  where 
no  injury  is  threatened,  unless  the  performance  of  the 
act  would  have  been  beneficial. 

"Since  the  hearing  of  this  case,  we  have  had  the  lines 


of  both  the  companies  involved  in  this  matter  exam- 
ined by  an  electrical  engineer  in  our  employ.  From 
his  report,  we  learn  that  where  the  wires  of  the  tele- 
phone company  enter  the  houses  they  are  fastened  to 
the  wood,  and  no  insulating  bushing  is  used,  and  that 
in  some  places,  where  examined  by  him,  the  wires  of 
its  line  were  resting  on  wood  between  the  brackets  and 
poles,  and  were  not  insulated.  The  physical  condition 
of  the  line  of  the  telephone  company  will  probably  ac- 
count;  in   some  considerable  measure,  for  the  'noises.' 

"The  only  testimony  on  the  subject  shows  that  the 
transmission  line  was  built,  in  all  respects,  like  the  line 
from  Cresco  to  Decorah,  except  it  is  a  one-phase  line; 
the  same  system;  no  wire  was  put  above,  and  'wish- 
bone construction'  was  not  used.  Neither  of  which 
things  have  anything  to  do  with  induction. 

"In  nearly  all  cases,  the  troubles  to  a  grounded  tele- 
phone line  consequent  upon  such  line  being  parallel  to 
a  transmission  line  along  a  highway,  may  be  overcome 
by  making  the  telephone  line  a  full  metallic  circuit,  and 
properly  transposing  the  line.  The  only  evidence  as  to 
the  cost  of  making  the  telephone  line  a  full  metallic 
circuit,  is,  'it  would  not  cost  more  than  $15  a  mile  at 
the  most,'  and  that  it  would  cost  the  transmission  line 
at  least  $3,000  to  rebuild  it  as  a  three-phase  line  and 
put  on  a  static  wire.  From  our  investigation,  and  the 
evidence  in  this  case,  such  expenditure  on  the  part  of 
the  transmission  line  would  be  valueless  to  it  and  af- 
ford no  relief  to  the  telephone  company.  (Since  this 
testimony  was  taken  prices  of  material  have  advanced, 
so  that  the  figures  given  above  should  not  be  accepted.) 

"The  relief  asked  by  the  telephone  company  partakes 
very  largely  of  the  nature  of  an  application  for  an  in- 
junction. We  think  a  court  would  not  be  justified  in 
granting  an  injunction  upon  a  petition  containing  such 
allegations,  and  supported  only  by  the  proofs  offered  in 
this  case,  and  in  that  respect  the  powers  of  this  com- 
mission are  no  greater  than  the  powers  of  a  court.  It 
being  possible,  at  small  cost,  to  so  modify  or  change 
the  system  of  the  telephone  line  that  both  it  and  the 
transmission  line  could  use  the  same  highway,  without 
substantial  interference  with  or  destruction  of  the 
property  of  either,  the  transmission  line  should  not  be 
denied  the  right  to  the  use  of  the  highway.  If  the  tele- 
phone company  is  entitled  to  recover  damages  for  any 
interference  caused  by  the  transmission  line,  and  for 
the  cost  of  so  changing  its  plant  as  to  avoid  interfer- 
ence caused  by  the  transmission  line,  such  relief  can- 
not be  granted  by  this  body,  but  must  be  found  in  the 
courts. 

"We  have  reached  the  conclusion  that  the  insulation 
of  the  transmission  line  would  be  improved  if  it  would 
use  insulators  of  a  higher  voltage  rating,  and  we, 
therefore,  order  that  the  Sumner  Light  &  Power  Com- 
pany insulate  its  line  with  insulators  of  a  higher  volt- 
age rating  than  is  now  being  used  by  it. 

"We  recommend  to  the  Hawkeye  Co-operative  Tele- 
phone Company  that  it  improve  its  line  by  placing  glass 
insulators  where  its  wires  are  now  resting  on  wood 
between  the  brackets  and  poles,  and  we  would  suggest 
that  insulating  bushing  be  used  where  the  wires  pass 
through  the  walls  of  the  houses,  and  that  the  trees  along 
its  line  should  be  properly  trimmed,  so  as  not  to  in- 
terfere with  the  line." 


Ill  • 
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Baratoa     Tf*eolrrj     News    Latter.    On 
Jan,  i.  \\    S,  I'.n  i"\\  A  Company,  in,-., 
made  it  ■  Initial  liauc  of  :i  weekly  news 
letter  designed  to  disseminate  Informa 
tion  regarding  tii«'  company's  acth 

'vi i-^ttiii.t    Rates   Reduced.    The 
soula    (Mont.)    Lighl    A    Water   Com 
pany  announced  on  Jan.  1  ■  reduction 
in  electric  ratea  baaed  '>n  the  amounl 
of  energy  used.    Both  large  and  small 
consumers  will  be  affected. 

ImproTementi  to    Uaaka  Radio  Sys 
ten.     According  to  recent  reporta,  the 
Navy    Department    will    Improve    the 

radio    system    in    Alaska    in    191  I 
estimated       expenditure       of       ^IST.'JTT. 

Among  the  items  Included  for  Improv- 
ing   the    Alaskan    wireless    stations    are 
0    for    St.    Paul.    $6,000    for    St. 
George,  $8,260   for   Kodiak,  $7,208   for 

Sitka,  S  1.700  for  a  new  station  at  Sew- 
ard    and    (27,600    for    a    new    station    at 

Cordova. 

I  inform     Kates    for    Empire    Gas    & 

Electric*-  The  Empire  state  ('.as  & 
Electric  Company  lias  adopted  a  uni- 
form schedule  of  rates  for  all  of  the 
different  communities  it  serves.  In 
some  eases  it  will  increase  and  in 
others  lower  the  existing  rates.  In 
the  aggregate  the  new  rates  will  in- 
crease the  gross  revenue  from  the  en- 
tire territory  about  2  per  cent.  The 
proposed  electric  rates  follow:  Rate 
No.  1. — A  customer  charge  ranging 
from  $1  to  $4  per  month,  depending  on 
the  size  of  the  consumer's  connected 
load,  plus  7  cents  per  kilowatt-hour  for 
all  energy  consumed.  Rate  No.  2. — A 
customer  charge  of  $2.50  per  month 
plus  a  demand  charge  of  $3  per  month 
per  kilowatt  connected  for  six  months 
beginning  April  1  each  year,  and  $3.60 
per  month  per  kilowatt  connected  for 
six  months  beginning  Oct.  1,  each  year, 
plus  2Vz  cents  per  kilowatt -hour  for  all 
energy  consumed. 

Municipal  Utilities  Must  Be  Oper- 
ated Separately. — According  to  an 
opinion  handed  down  recently  by  R.  E. 
Campbell,  Assistant  Attorney  General 
of  the  State  of  Washington,  each 
municipally  owned  and  operated  public 
utility,  including  municipal  power  and 
light  plants,  water  plants  and  street 
railway  systems,  must  be  conducted 
separately  and  as  an  entirely  distinct 
business,  and  special  arrangements  be- 
tween various  departments  of  the  city 
as  to  rates  and  services  cannot  be 
made.  Transferring  of  public  funds 
from  one  department  to  another  is  con- 
demned by  Mr.  Campbell.  In  summing 
up  his  conclusion,  he  says:  "A  city 
has  no  power  to  require  one  public  util- 
ity to  loan  money  to  another  depart- 
ment, unless  the  current  rate  of  in- 
terest is  charged.  A  city  has  no 
power  or  right  to  require  a  public  util- 
ity to  furnish  free  service  or  service 
below  the  usual  cost  to  another  utility 
or  municipal  department.  A  city  coun- 
cil has  no  power  to  appropriate,  di- 
rectly or  indirectly,  any  part  of  the  in- 
come or  surplus  of  one  utility  for  the 
benefit  of  another  utility.  The  city 
council  has  no  authority  to  make  a  gift 
of  money  from  the  general  fund  to 
provide  working  capital  or  cover  a  de- 
ficit." 


Current  News 
an  (I  Notes 

Timely  item*  on  electrical  bappeningi 
throughout   the  «  arid,  togel  bet   »  ith 

l,i i,  f  Dotes  <>f  general  inten    I 


Municipal   Plant    Falls   Into  River. — 

Supposedly     due     to    quicksand     upon 

which     the    concrete     foundation     is     be- 
lieved  to  have  been   built,  the   Lowell, 

Mich.,    municipal    light   plant,    valued    at 

son, ),    toppled    into    the    river    shortly 

after  midnight  two  weeks  agO.  <iti 
Sens  heard  a  crash  and  many  rushed 
to  the  scene  and  discovered  the  plant 
had  fallen  into  the  water  and  was  prac- 
tically wrecked.  It  is  a  question 
whether  the  generator  or  other  equip- 
ment can  he  saved.  The  plant  will  he 
rebuilt,  it  is  understood. 

Urges  Kmployees  to  Keep  Expenses 
Down. — In  view  of  the  rapidly  increas- 
ing cost  of  materials  that  go  into  the 
manufacture  of  gas  and  electricity,  J. 
T.  Hutchinps,  general  manager  of  the 
Rochester  Railway  and  Light  Company, 
has  issued  a  letter  to  employees  ex- 
plaining that  under  the  circumstances 
the  utmost  diligence  must  be  exercised 
to  avoid  all  waste  and  cut  the  cost  of 
production  to  the  irreducible  minimum. 
The  letter  makes  the  further  point  that 
however  much  the  cost  of  materials 
and  manufacture  may  increase  under 
the  stimulus  of  abnormal  conditions, 
the  company  cannot  recoup  itself  by  a 
corresponding  advance  in  the  price  of 
its  products.  This  increase  must  be  ab- 
sorbed by  the  company  through  stop- 
page of  leaks  and  the  highest  effect- 
iveness generally  on  the  part  of  em- 
ployees. The  letter  recites  a  long  list 
of  materials  showing  the  price-level 
before  the  sharp  advance  began  and 
the  present  cost  to  the  company. 

A  New  Insulating  Material. — Ac- 
cording to  the  U.  S.  Commercial  Report 
No.  238  a  new  insulating  material  has 
been  developed  in  Germany  which  pos- 
sesses some  interesting  features.  This 
material  is  known  as  "galalith,"  and  is 
a  bone-like  substance  similar  in  many 
respects  to  celluloid.  It  is  manufac- 
tured from  casein  and  formaldehyde. 
A  solution  of  casein  is  obtained  by 
treating  skimmed  milk  with  caustic 
alkali,  after  which  the  solution  is  clari- 
fied and  the  casein  then  precipitated  by 
means  of  acids  and  filtered.  The  water 
is  then  extracted  under  pressure  and 
the  product  slowly  dried  over  a  period 
extending  several  weeks.  The  prod- 
uct obtained  is  casein  plate,  which  is 
treated  by  thorough  saturation  with 
formaldehyde  and  dried  again.  Gala- 
lith is  said  to  be  an  excellent  insulating 
material  somewhat  transparent,  al- 
though never  completely  so,  and  of  a 
yellowish-white  horn-like  color.  It  is 
workable  either  in  the  hot  or  cold  state, 
the  cold  galalith  being  softened  by 
treatment  in  hot  water.  It  is  odorless, 
and  very  much  less  inflammable  than 
celluloid.  It  cannot  be  made  into  very 
thin  sheets. 


I  leCtriC  \  aiuum  (leaner  I  sod  to  Re- 
mow  Carbon  In  kntemoMle  Engine 
(  \  lindei  s.  V.CC01  ding  to  ■  an  iter  in  a 
recent  Issue  of  Scientific  American  the 

bold    electric    vacuum    clean,  r    has 
heel)     found    an     effective     means    of     ie- 

moving  carbon  from  automobile  engine 
cylinders,  The  procedure  with  tins 
method  is  to  treat  the  engine  cylinders 
with  alcohol,  keroi  ene  or  other  . 

to  loosen  the  carbon.  This  is  most 
effectively  done  by  scraping  with  a 
Buitable  tool.  The  vacuum  cleaner  is 
then  connected  to  the  cylinder  through 
B    tube    nozzle    and    the    carbon    quickly 

removed. 

Cleveland  Illuminating  Company 
(Jets      Railway      Power      Contract. — A 

board  of  arbitrators  has  rejected  the 
bid  of  the  Cleveland  municipal  plant 
for  furnishing  energy  to  the  Cleveland 
Railway  Company  to  take  the  place  of 
that  generated  at  the  Cedar  Avenue 
power  station,  which  is  to  be  aban- 
doned, and  approved  the  bid  of  the 
Cleveland  Electric  Illuminating  Com- 
pany, which  was  a  little  less  than  6 
mills  per  kilowatt-hour.  The  arbitra- 
tors said  the  figure  presented  by  the 
municipal  plant  might  be  a  little  lower 
in  itself,  as  pertaining  only  to  the  en- 
ergy furnished  t  replace  that  of  the 
power  house  to  be  abandoned,  but  that 
of  the  Illuminating  company  not  only 
covered  this,  but  the  energy  furnished 
to  four  substations  under  a  former  con- 
tract, amounting  to  about  40  per  cent 
of  the  total  amount  used,  on  which  the 
new  figure  makes  a  material  reduction. 
Furthermore,  all  the  additional  energy 
needed  during  the  term  of  the  contract 
will  be  furnished  at  the  same  figure. 
The  amount  of  energy  needed  at  pres- 
ent to  replace  that  lost  is  30  per  cent 
of  the  total. 

The  Illuminating  company  will  be  in 
position  to  furnish  the  required  energy 
by  July  1,  1917,  while  the  municipal 
plant  could  not  have  installed  the  nec- 
essary equipment  for  the  purpose  be- 
fore July  1,  1918.  As  estimates  show 
there  will  be  a  saving  of  about  $200,- 
000  a  year  through  purchasing  energy. 
This  presents  another  important  reason 
for  the  award  made.  The  Illuminating 
company's  contract  covers  a  period  of 
eighteen  years,  while  the  municipal 
plant  wished  to  contract  for  ten  years 
only.  The  contract  with  the  Illumi- 
nating company  provides  that  at  the 
end  of  five  years  the  railway  company 
may  receive  bids  and,  if  any  competitor 
proposes  to  furnish  energy  at  a  figure 
10  per  cent  lower  than  the  present  rate 
or  so  low  that  the  company  does  not 
care  to  meet  it,  then  this  contract  may 
be  abrogated.  The  board  found  that 
the  bid  of  the  municipal  plant  had 
not  been  approved  by  the  board  of 
control,  as  required  by  law,  and  that 
under  it  the  contract  would  be  tenta- 
tive, the  real  basis  and  details  being 
left  for  arrangement  later  on.  A.  F. 
Ingersoll,  chairman  of  the  board,  and 
Warren  Bicknell,  the  arbitrator  se- 
lected by  the  railway  company,  signed 
this  report,  while  Thomas  L.  Sidlo,  se- 
lected by  the  city,  made  an  adverse 
report.  The  contract  was  consum- 
mated shortly  after  the  report  was 
made  to  the  company  and  the  city. 
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Adirondack  Power  Reduces   Rates. — 

On  Jan.  1  the  Adirondack  Electric 
Power  Corporation,  Saratoga  Springs, 
N.  Y.,  announced  in  a  circular  letter  to 
its  customers  a  reduction  in  rates  for 
electric  energy. 

Power  Company  Employees'  Insur- 
ance to  Be  Increased. — The  Southern 
Sierras  Power  Company  and  its  asso- 
ciated and  allied  companies  have  noti- 
fied their  employees  that  the  $1,000  life 
insurance  policy  which  was  given  them 
at  the  company's  expense  Christmas, 
1915,  will  be  increased  to  $1,500.  This 
additional  insurance  will  be  carried 
without  expense  to  the  employees.  The 
families  of  about  350  employees  are 
benefited. 


Electric    Vehicles    in    Chicago. — The 

Commonwealth  Edison  Company  has  in 
daily  service  145  electrics,  of  which 
eight  are  passenger  cars.  Another 
large  user  is  Marshall  Field  with  some 
246  electric  trucks  of  various  capaci- 
ties. Altogether  there  are  780  elec- 
tric trucks  in  use  in  Chicago  and  some 
6500  commercial  gasoline  vehicles. 

Coal  Shipments  Tightening  Up. — Indi- 
cations are  that  coal  shipments  are  again 
tightening  up,  according  to  W.  S.  Bars- 
ton  &  Company,  due  in  part  to  shortage 
of  cars  and  in  part  to  weather  condi- 
tions which  make  the  movement  of 
freight  slow  and  uncertain.  There  is 
also  the  possibility  of  embargoes  to 
which  the  railroads  have  resorted  fre- 
quently during  the  past  year. 


Fire  Loss  Due  to  Electricity. — After 
collating  and  analyzing  the  details  of 
a  very  large  percentage  of  all  fires  in 
New  York,  the  National  Board  of  Fire 
Underwriters  has  ascertained  the  causes 
of  these  fires,  for  1915,  with  the  rela- 
tive losses,  to  have  been  as  follows: 
Strictly  preventable  causes,  21.7  per 
cent;  partly  preventable  cause,  31.9 
per  cent,  and  unknown  causes,  46.5  per 
cent.  Electricity  is  listed  under  the 
partly  preventable  causes  and  to  it 
was  due  in  1915  a  fire  loss  of  $935,413 
in  New  York,  or  4.7  per  cent  of  the  total 
loss  in  the  state  that  year  from  fire. 
For  the  same  year  electricity  was  the 
cause  of  3.9  per  cent  of  the  fire  loss  of 
New  Jersey  and  6.0  per  cent  of  that  of 
Pennsylvania. 


Convention    in    February. — The    New 

Mexico  Electrical  Association  will  hold 
its  annual  convention  in  Albuquerque, 
with  headquarters  at  the  Alvarado 
Hotel,  Feb.  12,  13  and  14. 

New  Hampshire  Contractors  Organ- 
izing.— Steps  towards  the  organization 
of  a  New  Hampshire  Electrical  Con- 
tractors' Association  were  taken  on 
Jan.  5  at  Concord. 

Jobbers'   Association   Meetings. — The 

next  semi-annual  meeting  of  the  Elec- 
tric Supply  Jobbers  Association  will  be 
held  at  the  Homestead  Hotel,  Hot 
Springs,  Va.,  May  22,  23  and  24.  The 
quarterly  meeting  of  the  Pacific  di- 
vision was  held  at  Del  Monte,  Cal.,  on 
Jan.  11,  12  and  13. 

New     Chicago    Club    Officers.  —  The 

new  officers  of  the  Electric  Club-Jovian 
League  of  Chicago,  are:  President,  H. 
A.  Mott;  first  vice-president,  B.  E. 
Blanchard;  second  vice-president, 
George  H.  Jones;  secretary-treasurer, 
W.  H.  Hodge,  and  trustee,  H.  A.  Por- 
ter. 

Mid-Winter  Meeting  of  Illinois  Elec- 
trical Contractors. — The  Electrical  Con- 
tractors' Association  of  the  State  of 
Illinois  will  hold  its  mid-winter  meeting 
at  the  Hotel  Sherman,  Chicago,  Jan.  25 
and  26.  Louis  B.  Van  Nuys  of  the  Cen- 
tral Electric  Company  of  Peoria,  111., 
is  secretary-treasurer  of  the  associa- 
tion. 

The  Electrical  Development  and  Jo- 
vian   League    of    San    Francisco. — The 

regular  luncheon  of  the  Electrical  De- 
velopment and  Jovian  League  held  on 
Jan.  3  was  arranged  as  a  farewell  to 
F.  H.  Leggett,  Pacific  Coast  manager 
of  the  Western  Electric  Company,  who 
has  been  transferred  to  the  New  York 
office  of  the  company. 

Philadelphia  Iron  and  Steel  Engineers 
to  Discuss  Polyphase  Motors. — At  the 

February  meeting  of  the  Philadelphia 
section  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  James  Burke, 
president  of  the  Burke  Electric  Com- 
pany, Erie,  Pa.,  will  present  a  paper  en- 
titled "Polyphase  Motors."  Will  J. 
Davis,  Jr.,  president  of  the  American 
Lighting  Company,  Chicago,  111.,  ad- 
dressed the  section  on  Jan.  6  on  the 
subject,  "Industrial  Flood  Lighting,  Its 
Origin  and  Application." 


dissociations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


Cleveland  League  Hears  About  Mex- 
ican Power  Development. — At  the  Jan. 
11  meeting  of  the  Electrical  League  of 
Cleveland,  H.  M.  Morrison,  electrical 
consulting  engineer,  spoke  on  the  fol- 
lowing subject:  "The  Development  of 
Water  Power  in  Mexico  for  Generating 
Electricity;  also  a  Short  Description  of 
the  Tehuantepec  National  Railroad 
Company  as  a  Competitor  of  the 
Panama  Canal." 

Indiana  Engineering  Society  to  Meet 
at  Purdue  University.— The  features  of 
electrical  interest  on  the  program  for 
the  1917  meeting  of  the  Indiana  Engi- 
neering Society,  which  will  be  held  at 
the  electrical  building,  Purdue  Uni- 
versity, LaFayette,  Ind.,  Jan.  18,  19  and 
20,  are  as  follows:  Address  of  wel- 
come, Prof.  W.  E.  Stone,  president  Pur- 
due University;  address  of  president, 
Prof.  L.  W.  Wallace;  address  by  Gen. 
Anson  Mills,  Washington,  D.  C;  "Fi- 
nancial and  Ethical  Status  of  the  En- 
gineer," by  Prof.  F.  C.  Newell,  Urbana, 
111.;     "Electrical     Lighting,"    by     Prof. 

A.  M.  Topping,  LaFayette,  Ind.;  "Street 
Lighting  in  Small  Towns,"  by  Samuel 

B.  Mott,  Noblesville;  report  of  commit- 
tee on  electrical  engineering  and  elec- 
trical railways;  "Human  Engineering," 
by  E.  B.  Smith,  Marion,  Ind.;  "Cases 
Before  the  Public  Service  Commission 
During  the  Past  Year,"  by  H.  O.  Gar- 
man,  Indianapolis;  "Cost  to  the  Utili- 
ties of  Rate  Investigation,"  by  Charles 
E.  Hurd,  Indianapolis;  "Public  Utility 
Lines,"  by  Peter  Junkersfeld,  Chicago; 
"Cost  Accounting,"  by  Harrington  Em- 
erson; report  of  committee  on  power 
plants,  and  election  of  officers.  Charles 
Brossmann,  1616  Merchants  Bank  Build- 
ing, Indianapolis,  Ind.,  secretary  of  the 
association,  has  also  announced  that 
the  annual  banquet  will  be  held  at  7.30 
p.  m.,  Jan.  19. 


Western  Association  of  Electrical  In- 
spectors to  Meet  at  Toledo. — William  S. 
Boyd,  secretary  of  the  Western  Asso- 
ciation of  Electrical  Inspectors,  has  an- 
nounced the  following  program  for  the 
twelfth   annual   meeting  of  that   asso- 
ciation, which  will  be  held  at  the  Hotel 
Secor,  Toledo,  Ohio,  Jan.  23,  24  and  25: 
Address  of  Welcome,  Hon.  Charles  M. 
Milroy,  Mayor  of  Toledo;  Reply  to  Ad- 
dress of  Welcome,  Emil  Anderson,  Min- 
neapolis;   Address   of   President   F.    H. 
Moore;    reports    of    other    officers    and 
committees;        "Industry        Conference 
Standards,"  by  A.   R.   Small,   Chicago; 
"Lamp  Socket  Rating,"  by  Dana  Pierce, 
New  York;  "The  Fire  Hazard  in  Organ 
Wiring,"     by     Washington     Devereux, 
Philadelphia;  "The  Squirrel-Cage  Type 
Induction    Motor   and   Its   Wiring,"   by 
G.  S.  Lawler,  Boston,  Mass.;  "The  Elec- 
trical  Manufacturer's    Point   of  View," 
by  F.  A.  Barron,   Schenectady,   N.   Y.; 
"The    Electrical    Contractor's   Point   of 
View,"  by  H.  R.  Fowler,  Toledo,  Ohio; 
"The    Electrical    Engineer's    Point    of 
View,"  by  W.  E.  Richards,  Toledo;  "The 
Central    Station's    Point   of   View,"   by 
W.  E.  Richards,  Toledo;  "The  Electrical 
Inspector's  Point  of  View,"  by  Ralph  E. 
Knox,  Louisville,  Ky.;  "Advantages  and 
Disadvantages    of    the    Insulated    Inlet 
Bushing   for    Sockets    and    Outlet    Box 
Covers,"   by    F.    D.    Varnam,    St.    Paul, 
Minn.,    and    Dana    Pierce,    New    York; 
three  points  of  view  on  "The  Relation 
of   Feeder   Sizes   to    Connected   Load," 
by    Oscar    M.    Frykman,    Minneapolis, 
Minn.,  G.  Southern,  Toledo,  Ohio,  J.  J. 
Duck,   Toledo,   Ohio,   and   H.    B.    Gear, 
Chicago;   "The   Field  Trial  of  the   Na- 
tional  Electrical   Safety   Code,"  by   Dr. 
E.  B.  Rosa,  Washington,  D.  C;  "Insu- 
lated  Service  Conduit  and  Cabled   Ser- 
vice Wires,"  by  George  E.  Bruen,  New 
York;    four   points   of   view   on   "Shall 
the  Insulating  Joint  Be  Abandoned   in 
Connection    with    Electric    Light    Fix- 
tures,"   by    Joseph    C.    Forsyth,    New 
York;  a  representative  of  the  Macallen 
Company;  Howard  R.  Sargent,  Schenec- 
tady,  and   W.  J.   Canada,  Washington, 
D.    C;    "Electrical    Development,"    by 
Henry   L.  Doherty;  open  discussion  of 
inspectors'    problems,    and    election    of 
officers.     The  convention  will  be  closed 
Thursday,  Jan.  25,  by  a  banquet.     In- 
spection tours  about  the  city  have  been 
arranged  for  Jan.  26. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

A '( ii-s  of  the   Trade  for  lln'  Manufacturer,  Wholesaler  and  Jobber  oj  Electrical  Equipment 
and  Supplies     Notes  on   Industrial  Activities  and  Business  Methods 


ELECTRIC  RANGE  BUYING  IN  1917 
Twenty  Three  Central  Stations  Report  the  Probable 
Sale  ol    [4*325  Ran: 
Unless  something  unforeseen  happens  tin-  coming  twelve 

months  Should   result    in  ;i   much   wider  s;ile  of  electric   ran 
than    in    any    previous    year.       In    reply    to    letters    sent    out     l>y 

the  Blbctbica]  World  to  some  of  the  centra)  stations  thai 
are  playing  an  important  part  in  the  distribution  of  ranges 
asking  for  figures  on  the  number  of  ranges  they  proposed 

to  sell  111  l!»17  the  following  data  were  received:  New  Eng- 
land  States,  ten  companies,  2255   ranges;   Atlantic   States. 

two  companies,  200  ranges;  Central  States,  seven  com- 
panies. 5790  ramies;    Pacific  and   Mountain  States,  nine  com 

panics.  6280  ranges,  a  total  of  14,825  ranges  to  be  sold  by  a 
total  of  twenty-three  companies.  Inasmuch  as  the  average 
sale  price  of  electric  ranges  is  around  $100  the  sales  of 
just  the  above  ranges  would  he.  roughly,  $1,500,000. 

Replies  wen-  received  from  other  companies,  saying  that 
the  sale  of  ranges  would  he  actively  taken  up  in  1917,  but 
no  figures  as  to  the  probable  sales  were  given.  The  replies 
also  disclosed  that  orders  had  been  placed  already  for  at 
least   '_'•">  per  cent  of  the   14,000  ranges. 

There  seem  to  he  a  number  of  factors  which  will  militate 
against  electric  range  sales  this  year.  The  old  feeling  of 
the  centra]  stations  that  the  price  was  too  high  was  inten- 
sified by  the  fall  increase  in  prices.  Since  the  replies  were 
written  another  increase  in  price  of  ranges  has  been  an- 
nounced. 

While  there  seems  to  be  little  doubt  that  the  central  sta- 
tions are.  and  must  so  remain  during  the  initial  years,  the 
logical  distributers  of  electric  ranges  the  central  station 
discount  is  less  than  that  of  the  jobber.  This  some  central 
stations  feel,  and  particularly  those  in  the  far  West,  where 
the  greatest  development  of  electric  cooking-  is  taking  place, 
is  not  right. 


KENNY  PATENT  UPHELD 

Circuit  Court  of  Appeals  Renders  Decision  on  Basic 
Vacuum  Cleaner  Patent 

The  United  States  Circuit  Court  of  Appeals  has  affirmed 
the  decree  of  the  District  Court  for  the  Southern  District 
of  New  York,  adjudging  valid  the  fourth  claim  of  letters 
patent  No.  847,947,  the  Kenny  patent,  and  granting  a 
permanent  injunction  against  infringement  and  an  account- 
ing of  profits  and  damages  subsequent  to  October,  1915. 
The  patent  is  the  basic  vacuum  cleaner  patent.  The  suit  was 
brought  by  the  owners  of  the  patent,  the  Vacuum  Cleaner 
Company  against  the  Innovation  Electric   Company,  Inc. 

Claims  1,  3  and  4  were  previously  declared  valid  by 
Judge  Mayer  in  the  case  brought  against  the  American 
Rotary  Valve  Company.  Article  4  which  was  under  con- 
tention in  the  case  just  settled  has  to  deal  particularly  with 
two  features,  namely,  that  the  cleaner  shall  have  a  suction 
chamber  and  that  the  cleaning  tool  shall  have  a  narrow 
slot. 

In  its  decision  the  court  says  in  conclusion: 

"Kenny,  with  little  or  no  capital,  invented  a  cleaner  which 
has  met  with  great  success  by  reason  of  the  novelty  and  in- 
trinsic merits  of  the  device.  The  hand  implement  under 
consideration  is  one  of  the  forms  of  the  Kenny  invention. 
We  think  Kenny's  contribution  to  the  art  of  vacuum  clean- 
ing has  been  sufficiently  fundamental  to  entitle  his  patent 
to  a  broad  interpretation  and  when  given  such  interpreta- 
tion there  can  be  no  doubt  that  the  defendant's  devices 
infringe." 

Under  the  licensing  arrangements  only  a  certain  number 
of  licenses  are  permitted  and  in  order  to  acquire  a  license 


I  he  purcha  ei   musl  at  the  same  time  buy  the  entire  vacuum 

cleaner  bu  ineSB  of  the  seller.  Licensee:-,  however,  may 
make  machines  under  any  trade  name  for  different  distribu- 
tion   and    such    machines    mas    bear    the    Kenny    patent    trade 

mark.  Som<  of  the  machines  marketed  by  the  innovation 
company   are   manufactured   under  a   license   and   ana' 

merits  have  been  made  to  so  manufacture  the  other  types. 
There  arc  a  number  of  electric  vacuum  Cleaner  manufac- 
turers  who  e  cleaners  are  not  licensed.  Whether  they  will 
p1  the  result  of  this  decision  is  not  known.  It  has  been 
rumored,  however,  that  further  litigation  may  be  expected 
mi  the  electric  portable  cleaners. 


FAN  SEASON  OPENING  UP 

Few     New     Models     Developed — Number     of     1917 
Models  Have  Steel  Instead  of  Brass  Guards 

Within  a  few  weeks  the  1917  electric  fan  campaign  to 
the  trade  will  be  fully  launched.  A  number  of  the  manu- 
facturers are  now  ready  and  some  have  already  begun. 
There  are  some,  however,  that  still  have  loose  ends  to  tie 
together.  Literature  has  been  prepared,  stock  laid  in  and 
the  desired  changes  made  in  design.  The  only  real  factor 
that  remains  undetermined  in  a  number  of  cases  is  that  of 
price.  It  is  certain  that  prices  will  be  higher  in  1917,  but 
how  much  has  as  yet  not  been  determined.  Some  fans  have 
advanced  but  a  few  per  cent  in  price,  while  others  have 
gone  up  as  much  as  30  per  cent  over  1916  prices. 

Of  one  thing  the  manufacturers  are  certain  and  that  is  a 
market  thoroughly  depleted  of  fan  stocks.  Last  summer 
developed  real  fan  weather,  especially  in  the  Middle  West. 
Practically  every  jobber  is  sold  out.  This  is  an  entire  re- 
versal of  the  conditions  found  at  the  beginning  of  1916, 
when,  owing  to  the  unseasonableness  of  the  1915  summer, 
a  very  large  stock  of  fans  was  carried  over.  It  is,  there- 
fore, expected,  from  the  manufacturers'  standpoint,  that 
1917  will  be  an  excellent  fan  year. 

Few  new  fans  will  be  placed  on  the  market  this  year. 
There  are  some  changes  in  design  which  for  the  most  part 
are  of  a  minor  character.  One  of  the  changes  that  is  rather 
general  is  the  replacement  of  the  brass  guard  with  one  of 
steel.  An  authority  estimated  that  fully  90  per  cent  of  the 
1917  fan  production  will  have  this  change  included  in  it. 
Some  well-known  lines  will  still  appear  entirely  in  brass. 

In  the  fan  blades  there  is  no  tendency  toward  a  general 
change  for  1917.  It  is  true  that  a  few  companies  are  plan- 
ning to  put  out  some  steel  and  even  some  wooden-bladed 
products,  but  the  number  of  these  fans  offered  this  year  will 
be  small  when  compared  to  the  year's  total  production. 

There  are  several  causes  for  the  change  in  guards: 

First,  the  1916  fan  season  produced  an  exceptional  volume 
of  sales,  practically  clearing  all  of  the  stocks  in  the  hands 
of  jobbers  and  dealers,  and  exhausting  manufacturers' 
stocks  and  unassembled  parts.  The  year  1917  is,  therefore, 
an  appropriate  time  to  effect  a  change  in  outward  appear- 
ance of  the  products. 

Second,  the  change  will  improve  the  appearance  of  the 
fans.  As  one  manufacturer  aptly  phrased  it,  "There  are 
probably  other  determining  factors  as  important  as  the 
state  of  the  brass  market  and  the  state  of  the  fan  trade. 
The  tendency  to  take  note  of  the  location  in  which  fans  are 
used  and  to  make  them  harmonize  more  readily  with  sur- 
roundings is  an  important  factor  in  the  elimination  of  glit- 
tering brass  generally.  It  is  probable  that  the  predomi- 
nance of  fans  finished  in  color  instead  of  in  any  metal  finish 
will  be  noticeable  during  the  coming  season." 

Furthermore,  it  has  been  pointed  out  that  the  black  guards 
will  not  show  fly  specks  much  and  will  be  very  easy  to  keep 
clean. 
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Although  the  price  of  brass  has  advanced  it  is  not  the 
ruling  factor,  because,  between  the  price  of  fabricated  steel 
guards  and  blades  and  fabricated  brass  guards  and  blades, 
there  is  not  a  wide  margin  of  difference.  This  is  due  to  the 
present  high  price  of  steel  and  the  greater  cost  of  working 
steel.  Nevertheless,  it  is  rather  generally  felt  that  the 
change  from  brass  to  steel  will  be  permanent  and  that  in 
the  future  when  raw  material  prices  are  readjusted,  the 
wisdom  of  the  present  change  will  be  more  apparent. 

It  is  not  expected  that  this  change,  which  has  been  largely 
forced  on  the  fan  manufacturers,  will  cause  any  loss  to  the 
trade  or  to  the  public.  The  opinion  is  firmly  held  by  those 
making  the  change  that  the  steel  guards  which  have  been 
developed  are  more  attractive  in  appearance,  are  stronger 
and  more  durable  and  will  be  in  better  condition  as  regards 
finish  after  a  year's  service  than  brass  guards  would  be. 


COPPER  QUOTATIONS  LOWER 

With  Spot  Prices  Now  Down  to  Purchase  Price  No 
Further  Drop  of  Importance  Is  Expected 

Copper  is  dropping  in  price  from  the  high  levels  regis- 
tered a  month  ago.  It  is  still,  however,  more  than  double 
peace  values.  Spot  copper  was  quoted  on  Tuesday  at  28 
cents  with  February  metal  0.5  cent  lower.  First  quarter 
copper  was  quoted  at  27.5  cents,  second  quarter  at  26.5 
cents,  third  quarter  at  25.5  cents  and  last  quarter  at  24.5 
cents.     These  are  all  nominal  prices. 

Producers  are  sold  out  for  the  first  half  of  the  year  and 
any  copper  they  might  offer  is  on  account  of  a  customer 
who  has  copper  for  resale.  There  is  a  feeling  that  until  the 
second  half  of  the  year  copper  will  stay  at  practically 
the  present  quotation.  The  market  is  now  at  about  the 
same  level  it  was  when  the  copper  for  first  half  delivery 
was  purchased.  There  being,  therefore,  little  or  no  oppor- 
tunity to  make  a  profit  in  resale,  it  becomes  apparent  that 
less  copper  will  find  its  way  to  the  market.  Any  further 
offering  would  only  tend  to  depress  the  market  still  more. 

Quotations  on  copper  wire  base  on  Tuesday  were  34.25 
cents  spot  and  34  cents,  February  delivery. 


PLACE  OF  UNITED  STATES 

IN  JAPANESE  FOREIGN  TRADE 

Official  Statistics  for  1914  and  1915  Show  but  Small 

Amounts  of  American  Products  Purchased 

by  Japan 

Official  statistics  of  the  foreign  commerce  of  Japan  in 
electrical  and  allied  goods  during  1914  and  1915  have  re- 
cently been  issued  showing  the  electrical  goods  imported 
from  different  countries.  Of  a  total  of  $6,132,500  of  elec- 
trical and  allied  goods  imported  to  Japan  in  1914  but 
$1,805,500  were  of  American  origin.  In  1915  the  total  im- 
ports were  $4,495,500,  of  which  $1,908,500  were  made  in  the 
United  States. 

Germany  led  before  the  war  in  electrical  goods  sent  to 
Japan.  In  1914  the  German  total  was  $2,156,500  and  Eng- 
land was  second  with  $1,589,000.  The  United  States  was 
third.  In  the  following  year  but  $119,000  were  German 
made,  while  the  imports  from  Great  Britain  were  $1,157,- 
500.  Imports  of  American  made  goods,  therefore,  exceeded 
those  from  any  other  country  in  1915. 

However,  most  of  this  trade  was  in  goods  allied  to  the 
electrical  trade,  such  as  galvanized  iron  wire,  turbines, 
cranes,  poles,  internal  combustion  engines,  boilers,  crude  in- 
sulation, etc.  Of  straight  electrical  products  the  total  im- 
ports in  1914  were  but  $2,031,500  and  in  1915  they  were 
$503,500.  Of  the  1914  imports  $682,000  were  manufac- 
tured in  the  United  States  and  in  the  next  year  $257,000. 

Prior  to  the  war  Germany  ranked  first  in  the  Japanese 
market  in  galvanized  iron  wire,  transmission  line  materials 
and  poles,  insulated  electric  wire,  steam  turbines,  pumps, 
internal  combustion  engines,  water  turbines  and  wheels,  in- 
candescent lamps  and  wattmeters.  England  ranked  first  in 
copper  tubes  and  pipes,  cranes,  steam  engines,  steam  boilers 
and  storage  batteries.  The  United  States  stood  first  in 
dynamo  electric  machinery,  and  ammeters  and   voltmeters. 


NEW  YEAR  BRINGS  ADVANCE 

IN  APPLIANCE  PRICES 

Raw  Materials  Purchased  at  Top  of  the  Market  Have 

Greatly    Increased    the    Cost    of 

Manufacture 

As  was  predicted  some  weeks  ago  in  these  pages,  the  New 
Year  has  brought  higher  prices  for  electric  appliances. 
With  but  few  exceptions  the  price  is  now  higher  or  will  be 
higher  in  a  few  weeks  on  fans,  toasters,  fiatirons,  ranges, 
vacuum  cleaners  and  washing  machines.  The  advance  on 
the  heating  appliances  is  scheduled  for  Feb.  1  and  will  be  a 
minimum  increase  over  the  Oct.  15  schedule  of  50  cents  on 
fiatirons  and  toasters  and  $5  on  ranges. 

Fan  prices  have  advanced  from  a  few  per  cent  in  some 
cases  to  30  per  cent  in  others,  depending  largely  on  the  de- 
sign of  the  apparatus.  Washing  machines  have  advanced 
on  the  average  of  10  per  cent  over  last  year's  prices.  The 
advances  in  vacuum  cleaner  prices  generally  have  been  10 
per  cent  or  more. 

These  prices  have  been  caused  almost  entirely  by  the  high 
prices  for  raw  materials  that  obtained  last  year  when 
stocks  were  ordered.  In  a  number  of  cases  the  cost  of  man- 
ufacture of  goods  for  1917  sale  has  been  greater  than  the 
1916  prices. 

There  is,  however,  hesitation,  particularly  on  the  part  of 
fan  manufacturers,  to  name  a  1917  selling  price.  In  1916 
the  price,  it  is  pretty  generally  admitted,  was  too  low. 
There  is  no  intention  of  making  this  mistake  again.  On 
the  other  hand,  the  manufacturers  are  equally  anxious  not 
to  increase  the  price  unnecessarily. 

In  some  quarters  it  is  freely  admitted  that  at  these  prices 
the  gross  volume  of  sales  will  be  less,  but  it  is  felt  that  it 
is  the  better  policy  to  do  a  smaller  business  at  a  safer  mar- 
gin of  profit  than  to  accept  larger  orders  at  a  margin  of 
profit  too  small  to  be  safe.  Where  the  decrease  will  proba- 
bly come  will  be  in  selling  a  cheaper  article  where  formerly 
a  more  expensive  one  was  sold.  This  undoubtedly  will  be 
largely  the  fault  of  the  merchandising  agent.  The  central 
station  buyer,  or  the  contractor,  or  the  dealer,  and  even  the 
jobber,  knowing  the  former  prices  appreciate  the  extent  of 
the  advance.  It  is,  however,  rather  generally  forgotten  that 
the  general  public  knows  little  or  nothing  about  prices  and 
that  the  higher  prices  do  not  mean  nearly  as  much  to  the 
public  as  to  the  man  who  is  constantly  dealing  with  them. 
In  other  words,  the  public  buys  what  the  merchandising 
agents'  buyer  decides  the  public  is  going  to  buy.  An  in- 
stance of  the  mistake  that  is  thus  made  is  recalled.  A 
large  central  station  company  with  many  branch  offices 
formerly  sold  large  numbers  of  a  well-known  make  of 
toaster  that  production  costs  have  forced  to  the  price  of 
around  $7.  The  same  manufacturer  brought  out  last  fall  a 
cheaper  toaster  to  sell  at  the  same  price  that  the  $7  used 
to  sell  at — some  $3  less.  This  central  station  stocked  up  on 
the  $4  toasters  and  would  not  lay  in  a  single  $7  toaster. 
During  the  holiday  trade  this  company  had  a  large  num- 
ber of  inquiries  for  the  higher  priced  toaster  and  the  cus- 
tomers seemed  disappointed  when  told  that  the  best  that 
could  be  offered  was  the  $4  article.  Furthermore,  there 
is  little  doubt  but  that  a  large  percentage  of  those  who  pur- 
chased $4  toasters  would  have  just  as  willingly  ordered  a 
$7  article  had  it  been  shown.  There  are  many  just  such 
cases  where  the  merchandising  agent  has  allowed  his  own 
fears  to  dictate  what  shall  be  sold  rather  than  the  demand 
of  his  customers. 

In  the  case  of  ranges  there  was  a  real  opposition  by  the 
central  station  to  the  former  prices,  but  with  the  fall  ad- 
vance and  the  advance  to  come  shortly  this  opposition  will 
probably   become   stronger. 

By  properly  selling  the  merchandising-  agent,  however, 
the  manufacturer  should  be  able  to  prevent  such  occurrences 
as  above  related.  There  is  a  real  demand  for  electrical 
appliances  and  what  the  customer  wants  is  something  that 
will  do  what  is  claimed  for  it.  Electric  appliances  are  not 
such  commodities  that  the  public  know  the  prices,  and  even 
if  the  old  prices  were  rather  generally  known,  the  public 
appreciates  that  everything  has  gone  up  in  price.  For  these 
reasons  it  is  argued  in  the  wholesale  trade  that  the  one  to 
be  sold  is  the  merchandising  agent — after  that  the  retail 
trade  will  take  care  of  itself. 
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Manufacturing  and  Industrial 

M « i ii ii  on  Engineering  Corporation  announce!  the  opening 
of  i  \.'u   JTork  office  i  idway,  under  the  direction 

of  Horace  W.  FlashmaiL 

Babcock  A  Wilcox  I  ocnpany,  manufacturer!  of  watertube 
boilers,  will  build  an  addition  («>  Iti  planl  al  Lexington  Ave 
nue  and  Third  Street,  Bayonne,  N.  J.,  to  coal  about  $100,000. 

Drirei  Harris  Wire  Company  announcei  the  appointmenl 
ni    George    \ ,   I  lennos  i    tern  dial  rid    iale     mam 

mcceeding  Stanley  M.  Tracy,  who  will  in  the  future  operate 
from  the  main  office  aa  asaistanl  general  sales  manager. 

Center]  Electric  Company,  St.  Louis,  Mo.,  announces  the 
ostablishmenl  a1  L0  1 1  i vrli  Street,  Boston,  Mass.,  of  ■  branch 
office  under  the  direel  control  <>t"  the  borne  office  for  the 
handling  of  all  sales  matters  In  the  New  England  Sti 

The  Weatinghouae  Lamp  Company  has  purchased  ■  trad 
of  E  ani's  of  land  on  Pennington  Avenue  and  the  Philadel- 
phia A  Reading  Railroad,  Trenton,  N.  J.,  for  the  election  of 

a  new  manufacturing  plant.  The  initial  capacity  will  em- 
ploy about  BOO  persons. 

F.  U.  Blair  &  Company.  Inf..  50  Church  Street,  New   York 

City,  announces  thai  on  Jan.  l  ll.  ll.  Gildner,  who  has  been 

for  the  last  three  years  chief  engineer  of  the  S.  K.  P.  Ball 
Bearing  Company,  Hartford.  Conn.,  joined  the  Blair  organ- 
isation as  manager  of  the  "Flexite"  department.  Mr.  Gild- 
ner will  make  his  headquarters  in  New  York. 

H.  W.  Johns-Manville  Company  lias  opened  a  new  office 
at  011  Walnut  Street,  1  >es  Moines,  Iowa,  Jan.  1,  bringing 
the  total  number  of  branches  up  to  fifty-five.  Practically 
every  important  city  in  North  America  now  has  a  Johns- 
Manville  branch.  Wm.  B.  Roberts,  who  has  been  with  this 
organization  for  a  number  of  years,  caring  for  the  Iowa 
sales,  has  been  appointed  manager  of  the  new  office. 

Samuel  G.  Hibben,  formerly  head  of  the  engineering  de- 
partment of  the  Macbeth-Evans  Glass  Company  of  Pitts- 
burgh, Pa.,  and  associated  with  the  Westinghouse  Electric 
&  Manufacturing  Company,  has  recently  become  identified 
with  the  Westinghouse  Lamp  Company.  Mr.  Hibben  is 
well  known  as  chairman  of  the  Pittsburgh  section  of  the 
Illuminating  Engineering  Society.  With  the  lamp  company 
he  will  continue  in  the  engineering  work,  furnishing  ex- 
pert lighting  advice  to  the  various  users  of  Westinghouse 
Mazda  lamps.  Mr.  Hibben  will  have  his  headquarters  at 
the  Pittsburgh  office. 

Western  Electric  Buffalo  Staff  Celebrate. — Members  of 
the  Buffalo,  N.  Y.,  staff  of  the  Western  Electric  Company 
celebrated  the  increased  business  handled  throughout  west- 
ern New  York  during  the  past  year  at  a  banquet  and  sales 
conference  held  at  the  Iroquois  Hotel.  New  specialties  for 
1917  were  announced  by  J.  W.  Tabb,  manager  of  the  Buffalo 
branch,  and  plans  for  the  sales  work  were  considered. 
Many  suggestions  were  made  by  various  members  of  the 
staff  and  the  spirit  of  co-operation  was  reflected  in  all  the 
discussions.  In  the  evening  a  banquet  was  held  at  the  hotel 
for  members  of  the  sales  staff  and  employees  of  all  de- 
partments. 

New  Exide  Service  Station  in  New  York — The  increase 
in  the  use  of  "Exide"  batteries  for  automobile  service  in  and 
around  New  York  City  has  made  it  again  necessary  for 
the  Exide  Battery  Depots,  Inc.,  to  increase  its  service  facili- 
ties with  a  new  service  station  and  electric  vehicle  garage 
at  Sixty-fourth  Street  and  West  End  Avenue.  This  new 
location  will  be  the  official  "Exide"  headquarters  in  New 
York  City.  The  company  will  retain  its  West  Side  com- 
mercial electric  vehicle  garage  at  527-541  West  Twenty- 
third  Street,  as  well  as  its  East  Side  garage  at  141-155  East 
Twenty-fifth  Street,  giving  the  company  three  separate  and 
well-situated  locations  in  New  York. 

The  Thomson  Spot  Welder  Company,  84  State  Street, 
Boston,  Mass.,  which  was  recently  incorporated,  has  a  plant' 
at  Cincinnati,  Ohio,  and  will  manufacture  electric  spot  weld- 
ers, having  acquired  the  Harmatta  patent  of  spot  welding, 
it  is  said,  and  other  spot  welding  patents  of  the  Thomson 
Electric  Welding  Company  and  the  Universal  Electric  Weld- 
ing Company.  The  Thomson  Spot  Welder  Company  is 
owned  by  the  Thomson  Electric  Welding  Company  of  Lynn, 
Mass.  The  officers  are  J.  W.  Farley,  president,  and  George 
A.  Cutter,  treasurer.     Mr.  Farley  is  also  president  of  the 


Thomson  Electric  Welding  Company,  and  Mr.  Cutter  ia  gen- 
era] manager  of  the  Thorn  on  Electric  Welding  Company. 

The  Pranta  Premier  Company,  Cleveland,  Ohio,  manu* 
facturer  of  electric  vacuum  cleaners,  has  just  increa  ed 
i00,000,  made  necest  ai  y  by  the  need 
for  largei  manufacturing  facilitlei  to  handle  the  large 
•ih  of  i>u  Ine  during  the  year  just  closed,  when  the 
Pranta  Premier  Company'a  businesa  was  about  twice  that 
of  L916.  The  company  employa  BOO  men  and  turns  out  noo 
electrical    unite    per   day.     Practically   all    parts,   including 

CS    lings    and    motors,    are    made    in    the    company's    own    lac 

lory.     Within  a     in.it   time,  according  to  an  announcement 
by  an  official  of  the  company,  other  electrical  labor-saving 

household  devices  will  he  added  to  the  I-  rant/.  Premier  lines. 
Better  Conditions  Impeded  in  the  Reflector  Trade. — The 
National  \  Ray  Reflector  Company  Of  Chicago,  and  other 
companies  which  Use  cyanide  in  some  of  their  plating  proc- 
esses, have  Buffered  aa  the  result  of  the  power  shortage  at 
Niagara  Falls.  All  of  the  cyanide  made  in  this  country 
lanufactured  by  one  company,  which  has  plants  at  Ni- 
agara Falls,  and  Perth  Amboy,  N.  J.,  and  the  output  of 
this  concern  was  greatly  reduced  when  the  Canadian  gov- 
ernment requisitioned  electrical  energy  it  had  been  export- 
ing to  the  United  States.  The  records  of  the  X-Ray  com- 
pany also  show  that  labor  in  the  trade  during  1916  was 
transient.  Of  the  number  of  factory  men  hired  during  1916 
only  18.7  per  cent  remained  in  the  employ  of  the  com- 
pany. In  spite  of  these  difficulties  the  company's  produc- 
tion department  was  able  during  1916  to  fill  orders,  so 
that  the  volume  of  1916  business  exceeded  that  of  1915 
by  33  1/3  per  cent.  Better  conditions  on  delivery  and  an- 
other 33  1/3  per  cent  increase  are  expected  during  the  cur- 
rent year. 

Co-operation  in  Promotion  of  Argentine  Trade. — At  a  re- 
cent meeting  in  New  York  the  organization  of  the  Argen- 
tine Mercantile  Corporation  with  a  capital  of  $5,000,000, 
for  marketing  American  goods  in  Argentina,  was  perfected 
by  a  number  of  the  leading  manufacturers  of  the  country. 
The  feature  of  the  organization  is  that  no  competing  lines 
of  goods  will  be  carried  and  that  each  manufacturer  will 
bear  a  share  of  the  expense  of  marketing  his  product  in 
Argentina  in  proportion  to  the  extent  of  his  business.  The 
corporation  combines  in  one  solid  organization  the  distrib- 
uting, selling  and  financing  of  the  merchandise  of  the  manu- 
facturers. It  has  taken  for  its  salesrooms  in  the  city  of 
Buenos  Aires  an  entire  building  in  the  center  of  the  retail 
district.  Purchasing  and  forwarding  offices  are  to  be  main- 
tained in  New  York  City.  The  building  in  Buenos  Aires 
which  is  now  being  fitted  up  for  the  corporation,  and  will 
probably  be  occupied  by  next  March,  is  being  outfitted  for 
the  display  of  the  samples  of  the  allied  manufacturers. 
Each  classification  of  trade  will  be  exhibited  in  a  separate 
department,  and  each  department  will  be  in  charge  of  an 
experienced  manager,  with  a  competent  corps  of  salesmen 
and  travelers  experienced  in  the  merchandise  trade  and  cus- 
toms of  the  Argentine. 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.  3 ^       , Jan.  9 ^ 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid          Asked 

Copper                                £           s         d  £          s       d 

London,  standard  spot 133       10       0  133       0       0 

Prime   Lake    29.00      to  29.50f  28.25       to  28.75f 

Electrolytic     28.00      to  29.00f  27.75       to  28.25f 

Casting 27.00      to  28.00f  27.00       to  27.501 

Copper   wire   base 36.00f  34.25T 

Lead     7.50  7.50 

Xickel     50.00  50.00 

Sheet  zinc,  f.o.b.   smelter.  .              21.00  21.00 

Spelter,    spot    9.67%  to    9.92%  9.42y2  to    9.67% 

Tin,  straits 42.75f  42.60f 

Aluminum,  98  to  99  per  cent    55.00       to  58.00f  54.00       to  57.00f 

OLD  METALS 

Heavy  copper  and  wire...      24.00  to  25. 00f  23.00  to  23. 50f 

Brass,   heavy    14.12  to  15. 50t  14.50  to  15. 50f 

Brass,   light    10.50  to  11. 00f  11.00  to  11. 50f 

Lead,    heavy     6.50  to    6.62%t  6.50  to    6.62%f 

Zinc,    scrap 6.00  to    6.25f  6.00  to    6.50f 

COPPER  EXPORTS 

Total  tons  to  Jan.  9 6162 

tXominal. 
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BOSTON  EDISON  COMPANY 

BORROWS  MONEY  CHEAPLY 

President    Edgar    Discusses    Its    Financial    Affairs 

Before  the  Massachusetts  Commission  and  Says 

the   Company   Has   the   Best   Credit   in   the 

City  Because  It  Has  No  Permanent  Debt 

At  a  hearing  Dec.  29  before  the  Massachusetts  Gas  and 
Electric  Light  Commission  upon  a  petition  for  stock  in- 
crease, President  C.  L.  Edgar,  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  discussed  the  financial 
policies  of  his  organization  at  considerable  length.  Mr. 
Edgar  pointed  out  that  the  more  money  the  company  can 
borrow  temporarily  the  cheaper  its  financial  administration 
becomes.  The  company  has  paid  as  low  as  3  per  cent,  and 
as  high  as  6  per  cent,  for  money  in  the  past  three  or  four 
years.  At  the  moment  it  looks  as  though  money  would 
be  considerably  higher  in  1917  than  in  1916.  Money  is 
to-day  4.5  per  cent.  "The  Boston  company,"  Mr.  Edgar 
stated,  "has  prided  itself  on  having  the  best  credit  in  town. 
I  think  we  can  borrow  money  as  cheaply  as  anybody  on 
the  street,  entirely  due  to  the  fact,  as  bankers  tell  us,  that 
there  is  no  permanent  debt.  We  have  $22,000,000  par  value 
of  capital  and  $15,000,000  of  premium,  but  we  would  have 
to  consider  the  par  value  of  the  capital  in  striking  a  propor- 
tion to  put  out  in  a  bond  issue  rather  than  capital  and 
premium.  Our  conditions  are  rather  different  from  those 
in  other  states  and  in  different  kinds  of  corporations.  I 
think  it  is  perfectly  true  that  we  can  afford  to  have 
$5,000,000,  possibly  $10,000,000  of  bonds  out.  I  don't  think 
it  would  save  us  much  money,  however. 

"For  instance,  we  could  put  out  nothing  less  than  a  5 
per  cent.  bond.  Some  bankers  have  told  me  within  a  month 
that  they  didn't  think  we  could  put  out  a  5  per  cent,  bond 
at  par.  We  are  paying  12  per  cent.,  but  we  are  paying  it 
on  a  price  of  $215  and  not  $180.  The  very  theory  of  the 
Massachusetts  law  is  that  the  people  who  bought  their 
stock  in  the  earlier  days  have  had  it  automatically  watered 
by  the  state,  and  when  we  put  out  our  stock  under  your 
order  at  $215  we  have  to  pay  a  dividend  and  a  proper  divi- 
dend on  the  $215.  (The  commission  here  disclaimed  re- 
sponsibility for  dividends.)  Of  course,  the  men  who  got 
the  stock  at  $100,  $125  and  $175  are  getting  a  larger  re- 
turn than  the  people  who  got  it  at  $215.  As  you  know,  we 
have  tried  seriously  to  have  that  law  changed  and  have 
not  succeeded  and  we  thoroughly  believe  that  the  law  is 
bad." 

Mr.  Edgar  pointed  out  that  the  relation  between  the 
market  price  and  the  dividend  is  very  uncertain.  The  com- 
pany's stock  sold  up  to  $300  when  it  was  paying  10  per 
cent.,  but  that  did  not  mean  that  it  was  worth  it.  It  is  in 
the  management's  interest  to  have  the  stock  put  out  at 
the  highest  price  that  it  believes  it  will  bring.  The  setting 
of  the  price  is  purely  a  matter  of  judgment  between  the 
directors  and  one  or  two  bankers  who  are  consulted.  The 
value  of  what  the  stock  represents  cannot  be  taken  into 
consideration.  If  the  stock  is  issued  at  too  high  a  figure 
to  be  taken,  it  becomes  a  reflection  on  the  judgment  of  the 
management.  Market  conditions  have  been  very  erratic 
during  the  last  six  months  and  may  be  worse. 

"If  we  had  any  material  amount  of  bonds,"  said  Mr. 
Edgar,  "I  feel  very  sure  that  our  financial  condition  would 
not  be  as  good  as  it  is  to-day.  I  am  perfectly  willing  to 
admit,  on  the  other  hand,  that  the  time  may  come,  and 
come  soon,  when  we  may  have  to  issue  bonds."  The  wit- 
ness said  that  the  time  is  coming  when  Boston  will  not 
absorb  all  the  stock  the  company  will  need.  The  company 
has  no  sale  for  its  stock  at  present  outside  Massachusetts. 
"We  could  no  more  sell  stock  in  London,  as  some  of  the  big 
companies  have  done,  than  we  could  fly,"  said  Mr.  Edgar, 
"because  we  haven't  given  the  kind  of  security  that  the  rest 
of  the  world  has  given." 

Mr.  Edgar  said  that  there  is  no  question  about  the 
ability  of  the  company  to  sell  bonds.  The  first  bond  step 
is  a  difficult  one  because  it  starts  a  policy  which  inherently 
leads  to  a  company's  being  a  bond  rather  than  a  stock 
company.  Commissioner  Schaff  stated  that  the  long- 
established  policy  of  the  British  Empire,  including  Canada, 
requires  that  from  25  to  33  1/3  per  cent,  of  all  additional 


capital  shall  go  out  as  bonds,  low  interest  bearing  liabili- 
ties. "That  has  been  tried  for  nearly  fifty  years,"  said 
the  commissioner,  "and  there  has  not  been  a  wreck  in  all 
the  history  of  England,  Scotland  and  Ireland  of  all  their 
company  plants."  Mr.  Edgar  maintained  that  it  does  not 
follow  that  the  customers  profited  by  the  English  and 
Canadian  policy.  Although  it  may  be  a  good  point  that  a 
reasonable  amount  of  bonds  does  not  weaken  the  credit  of 
those  companies,  it  does  not  at  all  follow  that  the  Canadian 
companies  could  not  sell  energy  at  a  lower  price  if  they 
financed  themselves  in  some  other  way.  Not  over  200  to 
300  shares  of  Boston  Edison  stock  are  sold  on  the  average 
each   week. 


Corporate  and  Financial 

Commonwealth  Edison  Company,  Chicago,  111. — A  10  per 

cent  increase  in  the  capital  stock  of  the  company  has  been 
voted  by  the  stockholders  and  the  directors  of  the  company 
and  has  been  authorized  by  the  State  Public  Utilities  Com- 
mission of  Illinois.  The  amount  of  the  increase  is  $4,583,- 
900.  This  will  bring  the  company's  total  authorized  issue 
of  capital  stock  to  $50,000,000.  The  stock  is  now  being 
offered  to  stockholders  of  record  Jan.  10,  1917,  and  is  to  be 
paid  for  in  four  installments,  Feb.  1,  May  1,  Aug.  1  and 
Nov.  1.  The  money  is  to  be  used  for  general  extension  of 
the  company's  business. 

Georgia   Railway  &  Power  Company,   Atlanta,  Ga. — The 

accrued  and  unpaid  dividend  of  24  per  cent  on  the  $2,000,000 
first  preferred  cumulative  6  per  cent  stock  has  been  declared 
payable  Jan.  15  to  holders  of  record  Jan.  5  as  follows:  3 
per  cent  in  cash  and  the  remaining  21  per  cent  in  non- 
interest  bearing  script  maturing  at  the  rate  of  $30,000  each 
six  months,  beginning  July  1  next  and  ending  Jan.  1,  1924. 
This  is  subject  to  the  approval  of  the  Georgia  Railroad 
Commission.  The  commission  has  also  been  asked  to  au- 
thorize the  issuance  of  $459,000  of  5  per  cent  first  and  re- 
funding mortgage  bonds  of  1914  on  account  of  improve- 
ments and  additions  and  lands  acquired,  and  also  $283,000 
of  Georgia  Railway  &  Electric  Company  refunding  and 
improvement  mortgage  5  per  cent  bonds  of  1907  on  account 
of  capital  outlays.  It  is  understood  that  the  company  has 
acquired  the  properties  of  the  Franklin  Light  &  Power  Com- 
pany, Broad  River  Power  Company  and  the  J.  B.  McCrary 
Company  at  Hartwell,  Ga. 

Northern  Idaho  and  Montana  Power  Company. — After  an 
examination  of  the  property  a  plan  of  reorganization  has 
been  formulated  for  the  purpose  (1)  of  preserving  the  prop- 
erty of  the  company,  (2)  of  reducing  the  fixed  charges  to 
an  amount  safely  within  the  net  earning  capacity  of  the 
reorganized  property,  and  (3)  of  providing  adequate  capital 
for  present  and  future  requirements.  Consideration  has 
been  given  to  the  holders  of  the  floating  debt  and  of  the 
preferred  and  common  stock;  $2,426,550  par  value  of  com- 
mon stock  will  be  given  to  the  holders  of  the  floating  debt 
with  the  arrangement,  however,  that  they  shall  offer  this 
stock  to  the  preferred  and  common  stockholders  at  $15  per 
share.  Particular  attention  is  called  to  the  fact  that  $1,742,- 
500  par  value  of  bonds  of  the  company,  owned  by  the  Stand- 
ard Gas  and  Electric  Company,  H.  M.  Byllesby  &  Com- 
pany and  William  P.  Bonbright  &  Company,  Inc.,  will  be 
subordinated  to  the  other  bonds  of  the  company,  and  under 
the  plan,  if  carried  out,  will  receive  for  these  bonds  only 
$87,125  in  new  bonds  and  the  remainder  in  new  preferred 
and  common  stock.  Should  the  plan  not  be  carried  out,  the 
bonds  owned  by  these  companies  will,  of  course,  share  the 
same  as  other  bonds  of  the  company.  Should  any  other 
holder  of  bonds  desire  to  do  so,  he  may,  by  electing  at  time 
of  deposit,  exchange  his  bonds  on  the  basis  of  the  exchange 
of  the  Standard  Gas  &  Electric  Company,  H.  M.  Byllesby 
&  Company  and  William  P.  Bonbright  &  Company,  Inc.,  up 
to  the  amount  of  the  securities  available  for  that  purpose, 
the  election  of  bondholders  to  be  accepted  in  the  order  re- 
ceived until  the  amount  of  securities  is  exhausted.  The 
holders  of  bonds,  preferred  and  common  stock  desiring  to 
participate  in  the  reorganization  must  deposit  their  securi- 
ties on  or  before  April  1.  The  provisions  of  the  plan  will 
result  in  these  new  securities:  bonds,  $3,000,000;  preferred 
stock,  $1,794,150;  common  stock,  $5,000,000. 
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New  Utility  and   Industrial  Companies 

iii>    <.in\iii!  Light  \   Powei   <  > » 1 1 1 1 1 . 1 1 1  >   cii  Wallace,  Idaho, 

hai  been  incorporated  with  ■  capital  100,000. 

I  in    Pomeroj    (Pa  I   i  tilitj   Companj   ha  been  Incorpoi 

ated  witli  :i  capita]   stock  o\   (1,000  by   H  P.  Collin     and 

ot  h.  i 

iii.  Philip  (S.  i» .  >  i  milt  \  Power  Companj  ha  been 
chartered  with  ■  capital  stock  of  $10,000  by  <>.  K  Whitnej 
and  othei 

ihr  Wood  Rlvei  Powei  Companj  of  Hailey,  Idaho,  ha 
been  chartered  with  a  capita]  stock  of  127,600  bj  I.  E,  Rock 
well,  i     i:.  w    Rockwell  and  E.  w.  Rising. 

The  Fannera  Light  A   Power  Companj   of  Kalona,  Iowa, 
been  chartered  with  a  capita]  stock  of  $10,000.    Joseph 
C.  Brenneman  is  president  and  c.  c.  ydder  is  secretary. 

I  he  South  Baj  Power  Companj  of  Toronto,  Ontario,  Can 
ada,  has  been  incorporated  with  a  capital  stock  of  61,000,000 
by  Alexander  Paaken,  .lames  AJtchison,  36  Toronto  Street, 
Toronto,  and  others. 

ih.  Del-Home  l  i u tit  <  ompany  <>f  St.  Louis,  M<>..  has  been 
incorporated  with  a  capital  stock  of  $16,000  to  manufacture 

electric-light     fixtures,    etc.     The     incorporators     arc:     W.     O. 

WaMsniith,  1'.  w.   \.  Vesper  ami  others. 

The  Sherrard  (111.)  Tower  Company  has  been  incorpor- 
ated with  a  capita]  Btock  of  $30,000  to  supply  electricity 
for  lamps  and  motors  in  Sherrard.  The  incorporators  are: 
I     \\.  Howcii.  I>.  Bowen  and  Joseph  Klucker. 

The  Allis-Chalmers  Manufacturing  Companj  will  spend 
about  $60,000  in  enlarging  its  Bullock  works,  in  Norwood, 
near  Cincinnati.  Five  separate  buildings  will  he  con- 
structed,   giving    some    needed    working    space. 

The  Michigan  Power  &  Paper  Company  of  Toronto,  Ont.. 
Can.,  has  been  incorporated  with  a  capital  stock  of  $(>,500,000 
by  William  A.  J.  Case,  801  Dominion  Bank  Building:. 
Toronto;  .lames   1!.  Taylor,  William  B.  Smith  and  others. 

The  Electrical  Supply  Company  of  Joplin,  Mo.,  has  been 
chartered  with  a  capital  stock  of  $10,000  by  C.  H.  Belden, 
E.  M.  Confer  and  Rex  Chamberlain.  The  company  pro- 
poses to  deal  in  electrical  supplies,  equipment  and  appli- 
ances. 

The  Super  Lighting  Company  of  New  York,  N.  Y.,  has 
been  incorporated  by  A.  M.  Sullivan,  F.  E.  Hebberd  and 
S.  S.  Meyers.  318  West  100th  Street  New  York,  N.  Y.  The 
company  proposes  to  manufacture  optical  system  for  head- 
lights, signals,  beacons,  etc. 

The  American  Sleeve  Valve  Motor  Company  of  Wilming- 
ton, Del.,  has  been  incorporated,  with  a  capital  stock  of 
'0,000,  to  carry  on  a  general  mechanical  and  electrical 
engineering  business.  The  incorporators  are:  S.  C.  Sey- 
mour, F.  R.  Hansel!  and  H.  B.  Martin. 

The  Amsden-Ferguson  Company  of  Buffalo,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  to  manu- 
facture and  deal  in  lanterns,  lamps,  igniting  devices,  etc. 
The  incorporators  are:  R.  F.  and  H.  F.  Ferguson,  T.  G. 
Amsden,  238  DeWitt  Street,  Buffalo,  N.  Y. 

The  Fleischmann  Illuminating  Company  of  New  Y'ork, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $20,000 
by  W.  Rosenfeld,  S.  and  N.  Louden,  26  West  111th  Street, 
New  York  City.  The  company  proposes  to  deal  in  Fleisch- 
mann's  light,  heat,  power  and  electric  appliances. 

Horace  Keane,  Inc.,  has  filed  articles  of  incorporation 
with  a  capital  stock  of  $17,000  for  the  purpose  of  manu- 
facturing and  dealing  in  lighting  appliances,  effects,  etc. 
The  incorporators  are:  F.  E.  Hebberd,  A.  M.  Sullivan  and 
H.  M.  Keane,  165  Audubon  Avenue,  New  York,  N.  Y. 

The  Lustrolite  Electric  Company  of  New  York,  N.  Y.,  has 
been  incorporated  by  J.  Zwicki,  A.  McVicker  and  J.  H.  Conor, 
222  West  Forty-second  Street,  New  York  City.  The  com- 
pany is  capitalized  at  $25,000  and  proposes  to  do  a  general 
contracting,  electrical  and  mechanical  engineering  business. 

The  Lapp  Insulator  Company  of  Leroy,  N.  Y.,  has  been 
incorporated  by  S.  Levy,  H.  W.  Rippey  and  J.  B.  Abbott 
of  Geneseo,  N.  Y.  The  company  is  capitalized  at  $150,000 
and  proposes  to  manufacture  and  deal  in  electrical  and 
mechanical  apparatus,  hardware,  insulators,  rubber,  pottery, 
porcelain,  etc. 


I  in    (<iiti.il   i  tilities  Companj   oi    Milwaukee,  jVi    .  ha 
filed  articlei    >.i    incorporation  under  the  lawi    of  (he  State 
of  Delaware,  with  a  capital    tock  of  |  100,000  The  company 
proposes  to  take  ovei     mall  utility  plant    and  operate  them 
under  one  management.    The  directors  are:    W.  X.    Uberi 
on,   K    M    McVicker  and  othei 

The  Dyneto  Electric  Corporation  of  Albany,  x.   J 
been  incorporated  to  take  over  the  business  of  the  Dyneto 
ctric   Company,   which    manufacturei    motors,   dynamo  . 
mechanical    and   electrical    engineering   supplies.     The    in 
corporators  arc:    G.  D.  Mackay,  II.  Taffer  and  II    \.  Rosen 
i  in:'.    r.»  Cedar  Street,   New   York,  X.   V. 

I  he    International    Electric    Signal    Companj     baa    filed 
les   of   incorporation    under   the   laws  of   the   State   of 

Delaware.       The    company    is    capitalized    at,    $1,600,000    and 

proposes  to  install  electric  and  pneumatic  sy  sig- 

nalling.    The  incorporators  are:    Samuel   li.  Howard,  Joseph 
r.  Curtin  and  Arthui   Britton,  all  of  New  York,  X.  Y. 

The   Keystone    Utilities  Company   has    died   articles   of   in- 
corporation   under   the    laws   of  the   State   of    Delaware.      The 

company  is  capitalized  at  $5,000,000  and  proposes  to  ad 
as  a  holding  corporation  to  a  number  of  light  and  power 
properties  located  in  Pennsylvania,  which  include  the  linn 
over  (Pa.)  Light  &  Power  Company,  Hanover  &  McSher- 
rystown  Street  Railway  ("ompany,  Gettysburg  (Pa.)  Elec- 
tric Company,  Dubois  (Pa.)  Electric  &  Traction  Company 
and  the  Susquehanna  (Pa.)  County  Light  &  Power  Com- 
pany. Among  the  directors  are:  Frederick  J.  Piatt,  presi- 
dent of  the  Scranton  (Pa.)  Electric  Construction  Company; 
Everetl  J.  Lynett,  James  A.  Linen,  Jr.,  all  of  Scranton, 
and   others. 


Trade  Publications 

Oil  Engines. — The  International  Steam  Pump  Company, 
Buffalo,  N.  Y.,  has  issued  an  illustrated  and  descriptive 
folder  of  its  oil  engines. 

Arc  Welding. — Electrical  arc  welding  equipments,  leaflet 
S(>i;8-B,  describing  the  equipment  furnished  for  arc  welding 
and  explaining  and  illustrating  the  various  places  in  which 
this  form  of  weld  may  be  successfully  applied  has  been  re- 
cently issued  by  the  Westinghouse  Electric  &  Manufactur 
ing  Company. 

Industrial  Equipment. — Bulletin  No.  114,  which  is  de- 
scriptive of  a  modern  lumber  mill,  its  electrical  and  me- 
chanical equipment,  has  recently  been  prepared  by  the  Wag- 
ner Electric  Manufacturing  Company  of  St.  Louis.  The 
bulletin  is  well  prepared  and  shows  many  views  of  actual 
installation  in  mills. 

Mine  Substations. — Substations  for  mines  are  thoroughly 
described  and  illustrated  in  leaflet  3697  just  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company  in  which 
a  discussion  is  given  of  the  use  of  motor  generators  and 
rotary  converters  for  mining  work.  Installation  views  of 
mine   substations  are   shown. 

Textile  Industry. — "The  Silk-Throwing  Industry  in  North- 
eastern Pennsylvania,"  by  G.  F.  Smith  and  Elmer  L.  Kyle,  a 
reprint  of  an  article  which  appeared  in  the  Electric  Journal, 
September,  1915,  has  just  been  issued  in  pamphlet  form  by 
the  Westinghouse  Electric  &  Manufacturing  Company.  This 
paper  describes  the  textile  industry  in  northeastern  Penn- 
sylvania, and  describes  the  operations  performed  by  the  ma- 
chines used. 

Motors,  Generators  and  Regulators. — Among  the  publica- 
tions recently  issued  by  the  Westinghouse  Electric  &  Manu- 
facturing Company  are  the  following:  Self-contained  ver- 
tical shaft  alternating-current  generators,  leaflet  3555-A,  de- 
scribing by  means  of  diagrams  and  photographs  the  con- 
struction of  this  type  of  generator,  particular  attention  be- 
ing given  to  the  Kingsbury  thrust  bearing  used  therein. 
Alternating-current  motors  for  driving  grinders,  leaflet 
3903.  The  particular  features  of  the  motor  adapting  it  for 
this  type  of  work  are  emphasized  and  illustrated.  Leaflet 
3927,  on  the  automatic  operation  of  induction  feeder-volt- 
age regulators.  This  is  a  comprehensive  treatise  on  this 
subject,  representing  the  latest  developments  in  this  type 
of  apparatus,  the  demand  for  which  has  been  very  great 
during  the  past  several  months. 
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New  England 


ANTRIM,     N.     II. — The     Public     Service 

Commission  has  approved  the  sale  of  the 
electric  properties  owned  by  the  Goodell 
Company  oi  Antrim  to  the  Antrim-Ben- 
nington Electric  Light  <£  Power  Company, 
recently  incorporated.  The  latter  company 
has  also  been  authorized  to  do  business  in 
the  towns  of  Antrim,  Bennington,  Han- 
rock    and    Greenfield. 

BOSTON,  MASS.  —  Kids  will  be  received 
at  the  Bureau  or  Supplies  and  Accounts, 
Navy  Department,  Washington,  L>.  ('.,  until 
Jan.  It;  for  furnishing-  and  installing  ex- 
haust steam  system  and  furnishing  am- 
voltmeters  annunciators,  electrical 
applies,  etc.,  and  turbo-generating  sets  at 
the    navy    yard,     Boston    Mass. 

NORWOOD,  MASS. — The  general  con- 
tract for  addition  to  the  municipal  elec- 
tric-light plant  has  been  awarded  to  Walter 
Smith. 

WORCESTER,  MASS.— A  contract  has 
been  awarded  by  the  Wright  Wire  Com- 
pany for  the  erection  of  a  factory  building, 
64  ft.  by  230  ft.,  at  its  local  plant,  to  be 
equipped  with  a  2-ton  electric  traveling 
crane.  The  company  will  also  build  a 
boiler  house  at  the   plant. 

BRIDGEPORT,  CONN. — The  City  Coun- 
cil is  considering  extensions  to  the  street- 
lighting  system,  including  the  installation 
of  69  ornamental  units,  50  arc  lamps  and 
60   tungsten   lamps. 

HARTFORD,  CONN.— Further  exten- 
sions are  contemplated  to  the  power  plant 
>f  the  Hartford  Electric  Light  Company 
at  Dutch  Point,  including  the  installation 
of  a  10,000-kw  turbo-generator  and  two 
boilers  of  the  Bigelow-Hornsby  type,  for 
which  orders  have  been  placed.  The  com- 
pany has  filed  a  petition  with  the  Secre- 
tary of  State  asking  permission  to  extend 
its  system  to  Manchester  to  supply  elec- 
tricity for  commercial  purposes.  Samuel 
Ferguson   is  vice-president. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con 

tracts.     Notes  on  Work  Under  Way 


Middle  Atlantic 

ANTWERP,  N.  Y. — Plans  are  being  con- 
sidered by  F.  X.  Beaumert  &  Company  for 
the  construction  of  a  hydroelectric-light 
plant.  Anderson  &  Jones  of  Carthage  are 
architects. 

ATTICA,  N.  Y. — At  an  election  held 
recently  the  proposal  to  purchase  the  elec- 
tric plant  and  water-works  system  of  the 
Attica  Water,  Gas  &  Electric  Company,  to 
be  owned  and  operated  by  the  munici- 
pality, was  carried. 

BUFFALO,  N.  Y. — Drawings  for  the  pro- 
posed substation  of  the  New  York  Central 
Railroad  Company  at  Bond  and  Clinton 
Streets  as  part  of  the  $6,000,000  passenger 
and  freight  terminal  development  proposed 
south  of  Exchange  and  east  of  Washington 
Streets  have  been  submitted  to  the  Ter- 
minal Commission  by  the  architects  for  the 
New    Fork  Central  lines. 

Dl'NKlRK,  N.  Y. — The  Dunkirk  Electric 
Manufacturing  Company  has  notified  its 
patrons  that  it  will  close  down  its  electric 
plant   the    15th   of  January. 

HENDERSON,  N.  Y. — Application  has 
been  made  to  the  Public  Service  Commis- 
sion for  approval  of  the  transfer  of  the 
lighting  system,  owned  by  George  N.  Wil- 
son to  C.  W.  Valentine  and  M.  B.  Steele. 
The  new  owners  contemplate  the  installa- 
tion of  a  new  lighting  system  in  Hender- 
son and  Henderson  Harbor  and  to  estab- 
lish a  24-hour  service.  Energy  will  be  se- 
cured from-  the  Northern  New  York  Utili- 
ties Company,  through  the  Adams  power 
station.  The  company  will  be  known  as 
the    Lake  Shore  Electric  Company. 

ITHACA,  N.  Y. — The  Cayuga  Power 
Company  is  contemplating  extending  its 
service  to  Dryden  and  also  to  Groton  to 
supply  energy  to  the  Corona  Typewriter 
Company.  The  company  also  contemplates 
ejecting  a  transmission  line  from  Ithaca  to 
Groton  via  Freeville,  with  branch  lines  to 
villages    in    that    vicinity. 

NEW  YORK,  N.  Y.— The  Bv-Products 
Company,  10  Broadway,  New  York  City, 
is  contemplating  the  erection  of  addition 
to  the  boiler  house  at  its  plant  on  Shooter's 
Island,  near  Staten  Island,  to  cost  about 
(125,000.  A  new  tankage  plaid  will  also 
rected  at  a  cost  of  about  $150,000. 
-MOW  YORK,  N.  Y. — Steps  have  been 
taken  by  the  Public  Service  Commission 
looking  to  the  installation  in  the  near  fu- 
ture of  additional  entrance  and  elevator 
facilities  at  the  station  of  the  first  sub- 
way at  Broadway  and  168th  Street.  It  is 
proposed  to  install  shafts  for  four  new  ele- 
vators and  to  install  two  elevators  at  once 
and  also  to  construct  a  mezzanine  entrance 
and  a  new  bridge  across  the  tracks.  The 
cost    is   estimated   at    $200,000. 

ROCHESTER,    N.    Y. — Bids    will    be    re- 


ceived by  the  State  Hospital  Commission, 
Capitol,  Albany,  until  Jan.  30  for  construc- 
tion, heating  and  electric  work  of  additions 
to  Livingston  Building  (additional  accom- 
modation for  disturbed  patients),  Roches- 
ter State  Hospital,  Rochester,  Drawings 
and  specifications  may  be  consulted  at  tin" 
Rochester   State    Hospital:    at    the    New    York 

office    of    the    Department    of    Architecture, 

CiL'l  Woolworth  Building,  and  at  the  De- 
partment of  Architecture,  Capitol,  Albany. 
Drawings  and  blank  forms  of  proposal  may 
be  obtained  at  the  Department  of  Archi- 
tecture,  Capitol,   Albany.      Lewis   F,    Pilcher 

is    state    architect. 

SALAMANCA.  N.  Y. — Plans  are  being 
considered  for  extensions  to  the  municipal 
electric-light  and  water  plant,  to  cost  from 
$12,000  to  $15,000.  H.  E.  Heller  is  superin- 
tendent. 

SYRACUSE,  N.  Y. — The  plans  prepared 
by  Henr>  C.  Allen,  city  engineer,  for  the 
elimination  of  grade  crossing  on  the  New 
York  Central,  West  Shore  and  Lackawanna 
Railroads,  to  cost  about  $8,000,000,  includ- 
ing electric  track  installation,  the  cost  to 
be  divided  between  the  city,  state  and  rail- 
ioads.  it  is  reported,  have  been  approved  by 
Bion   Arnold,  engineer,   of  Chicago,  111. 

TROY,  N.  Y. — Bids  will  be  received  at 
the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  Jan.  31  for  changes  in  plumbing,  con- 
duit and  wiring  and  lighting  fixtures  in 
the  United  States  post  office,  court  house, 
etc.,  in  Troy,  N.  Y.  For  details  see  pro- 
posal  columns. 

UNADTLLA,  N.  Y. — The  Standard  Light. 
Heat  &  Power  Company  of  Unadilla,  which 
recently  purchased  and  consolidated  a  num- 
ber of  electric  plants  in  Delaware  and  Ot- 
sego Counties,  has  applied  to  the  Public 
Service  Commission  for  approval  of  the 
erection  of  transmission  lines  connecting 
the  various  isolated  plants. 

CHARLEROI,  PA. — The  Town  Council 
has  entered  into  a  contract  with  the  West 
Penn  Power  Lighting  Company  for  street- 
lighting,  under  the  terms  of  which  the  com- 
pany is  to  install  new  street  lamps,  con- 
sisting of  twelve  600-watt,  six  400-watt, 
fifty-five  250-watt,  thirty-five  100-watt, 
and  sixty-three  80-watt  lamps.  The  con- 
tract is  for  a  period  of  ten  years. 

CHESTER,  PA. — The  Consumer's  Ice 
Company  is  planning  to  double  the  capacity 
of  its  local  ice  manufacturing  plant.  The 
installation  will  include  two  water  tube 
boilers,  engine  and  a  75-ton  ice  machine. 
The  cost  of  the  work  is  estimated  at 
$125,00. 

DENVER,  PA. — The  Denver  Street  Rail- 
way Company,  recently  incorporated  with 
a  capital  stock  of  $130,000,  is  planning  to 
build  an  electric  railway  from  Denver  to 
Ephrata,  a  distance  of  5  miles.  H.  S.  Dist- 
ler  is  president  of  the  company. 

HAZLETON,  PA.  —  The  Pond  Creek 
Mines,  it  is  reported,  will  be  equipped  for 
electrical  operation.  The  Harwood  Elec- 
tric Company  will  supply  energy  to  operate 
the  mines. 

LANSDOWNE,  PA. — The  Counties  Gas  & 
Electric  Company,  of  Norristown,  has  been 
granted  permission  by  the  Public  Service 
Commission  to  acquire  the  capital  stock 
and  control  of  the  Lansdowne  Construction 
Company,  operating  electric  properties  at 
Lansdowne  and  vicinity. 

NEW  CASTLE,  PA. — The  Council  has 
awarded  the  contract  for  installation  of  an 
ornament  a  1 -lighting  system.  (three- lamp 
clusters)  on  Long  Avenue  and  South  Mill 
Streel  to  the  Price  Electric  Company,  at 
$8,856. 

NEW  CASTLE,  PA. — Charters  for  sixteen 
companies  all  of  them  affiliated  with  the 
Mahoning  &  Shenango  Railway  ix-  Light 
Companj  of  Youngstown,  Ohio,  to  operate 
in  Mercer.  Lawrence  and  Butler  Counties 
of  Pennsylvania  have  been  granted  by  Gov- 
ernor Brumbaugh  as  follows:  Jackson 
Township  of  Butler;  Big  Leaver  Township 
Of  Lawrence;  Shenango  Township  Of  Law- 
rence; Wayne  Township  of  Lawrence;  Big 
Heaver  Township  of  Lawrence;  Big  Beaver 
Township  Of  Heaver;  Franklin  Township 
of  Beaver;  North  Sewickley  Township  of 
Beaver;  Borough  of  Karrell  of  Mercer; 
Borough  of  West  Middlesex  of  Mercer; 
Borough  of  Wheatland  of  Mercer-.  Hickory 
Township  of  Mercer;  1  'ymatuning  Town- 
ship of  Mercer ;  Shenango  Township. 
Mercer  and  Williamton  township.  Mercer 
Light  &  Lower  Companies.  By  the  grant- 
ing    of     these     charters     the     plans     of     the 


Mahoning  .x  Shenango  Railway  &  Light 
Companj  are  completed  for  the  extension 
of  transmission  lines  throughout  the  Sharon 
and    New    Castle    industrial    districts.       Each 

companj    will  be  capitalized  at  $10, and 

will  have  offices  ill  New  Castle  and  are  to 
op  rate  in  districts  of  the  names  taken  and 
In  counties  names  in  the  corporate  title. 
Thi  incorporators  are;  j.  < '.  chestnut,  L. 
B.  Round,  II.  -V  Wood  ami  M.  Pendleton, 
all  connected  with  the  Mahoning  and  She- 
nango Company  and  C.  H.  Akens,  attor- 
ney   for   the   company   at    New   Castle. 

PHILADELPHIA,  PA. — A  new  electric 
power  plant  will  be  built  in  connection 
with  extensions  at  the  hospital  for  the  in- 
sane at  BlOCkley.  Contract  for  the  struc- 
ture  has   been   awarded   by   the  city. 

PHILADELPHIA,  PA.  Plans  are  being 
prepared  by  the  General  Scientific  Equip- 
ment Company,  2719  West  Lehigh  Avenue. 
Philadelphia,  for  the  erection  of  a  factory, 
lid  ft.  by  124  ft.,  three  stories  high,  to 
provide  adequate  manufacturing  facilities. 
The  company  proposes  to  manufacture  sci- 
entific instruments,  hydrometers,  theiino- 
ni    ters,    etc.,    Maurice    Kline    is    manager. 

POTTSVIDLE,  I 'A. —The  City  Council 
will  readvertise  for  bids  for  street-light- 
ing The  Schuylkill  Gas  &  Electric  Com 
pany  of  Mahanoy  City  has  submitted  a 
proposition  to  supply  the  service  at  a  lower 
rate  than  the  Eastern  Pennsylvania  Light, 
Heat  &  Power  Company,  which  now  furn- 
ishes the  service  here. 

WHITE  HALL,  PA. — The  Lehigh  Navi- 
gation Electric  Company  of  Hauto  is  plan- 
ning to  erect  new  transmission  lines  in 
the  township  of  White  Hall,  where  it  has 
been   granted    a    franchise 

BURLINGTON,  N.  J. — Mayor  E.  E. 
Mount  in  his  annual  address  to  the  City 
Council  recommends  the  establishment  of 
a  municipal  electric-light  plant,  with  ap- 
pointment of  a  committee  to  acquire  the 
necessary    data. 

ELIZABETH,  N.  J. — In  his  annual  mes- 
sage to  the  City  Council  Mayor  Mravlag 
recommends  the  establishment  of  a  munici- 
pal electric  light  plant  in  Elizabeth. 

JERSEY  CITY,  N.  J. — The  Board  of 
Freeholders  is  considering  plans  for  in- 
creasing the  output  of  the  electric-light 
plant  in  Court  House  to  furnish  service 
for  all   county  buildings   and   roads. 

PERTH  AMBOY,  N.  J. — The  report  of 
Thomas  Grieve,  superintendent  of  the 
water-works,  submitted  to  the  water  com- 
missioners, electrically  operated  pumping 
station  and  additional  filtering  basins.  The 
cost  of  the  improvements,  exclusive  of 
filtering   basins,    is    estimated    at    $50,000. 

SALEM,  N.  J. — The  local  plant  of  the 
Electric  Company  of  New  Jersey  will  be 
closed  down  soon,  when  energy  for  the  sys- 
tem in  Salem  will  be  supplied  from  Bridge- 
ton  and  Wilmington. 

CUMBERLAND,  MD. — Plans  are  being 
prepared  for  the  erection  of  a  manufac- 
turing plant  for  the  Kelly  Springfield  Tire 
Company  in  Cumberland,  consisting  of  four 
or  five  factory  buildings,  storage  building, 
emergency  hospital,  power  plant,  pump 
house  and  office  building,  to  cost  about 
$200,000.  Edward  Necarsulmer,  507  Fifth 
Avenue,  New  York,  N.  Y.,  is  architect  :  S. 
Dieschler  &  Sons,  Farmers  Bank  Building, 
Pittsburgh,  Pa.,  are  engineers.  F.  A.  Sea- 
man, Broadway  &  Fifty-seventh  Street, 
New  York,  N.  Y.,  is  secretary. 

ST.  HELENA,  MD. — Plans  and  specifi- 
cations are  being  prepared  by  the  Roland 
Park  Company  for  an  industrial  city  resi- 
dential development  for  the  employees  of 
the  Bethlehem  Steel  Corporation  of  Spar- 
rows Point  plants,  involving  an  ultimate  ex- 
penditure of  from  $4,500,000  to  $5,000,000. 
The  entire  project  will  utilize  about  700 
300  acres  will  be  used  for  the  first 
unit  .  the  improvements  for  this  year 
will  include  the  erection  of  several  hun- 
dred bouses  (ultimately  several  thousand 
houses),  roads,  paved  streets,  water  supply 
electric-lighting,  sewers,  playgrounds,  ath- 
letic fields,  etc.  E.  H.  Bouton.  400  Roland 
Avenue.    Roland    Park,    is    president. 

CHARLESTON,  W.  VA. — Bids  will  be 
received  by  the  Board  of  Education.  Char- 
leston. W.  V;i.,  until  Jan.  23  for  construc- 
tion of  Junior  High  School,  separate  bids 
to  be  submitted  on  electrical  work  and 
plumbing.  Revised  plans  and  specifications 
arc  on  file  at  the  office  of  Frank  L.  Pack- 
ard, architect,  Columbus,  Ohio,  and  at 
school    building.      W     O.    Haum   is  secretary. 

LOGAN,  W.  VA. — Preparations  are  be- 
ing made  by  the  Logan  County  Light  & 
Power  Company  for  the  erection  of  an  ad- 
dition to  power  plant,  to  cost  about  $200,- 
000.  Bids,  it  is  understood,  will  soon  be 
asked  F.  R.  Weller,  Hibbs  Building. 
Washington,    l>.    C,    is   engineer. 

MORGANTOWN,  W  VA.— Bids  will  be 
received  by  the  State  Board  of  Control, 
Charleston,  \Y.  Va.,  until  Feb.  It  for  furn- 
ishing    material     and     construction     of     th* 
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which  for  ■ inn.'  montha  ha     i n  endeavoi 

iiik  to  Institute  condemnation  proceedings 
to  acquire  certain  rlghta  <m  the  Shenandoah 
River  neai  ita  plant,  lias  won  a 
befon  Judge  Wooda  in  the  clrcull  courl  In 
Charleaton,  \\  \  .i  The  company  propoaea 
to  make  extensive  Improvements,  ralae  the 
dam  and  Increase  the  output  of  Ita  plant 

M  >RF1  »i.k.    \  \       Bid      Will    bi     i. 
at   tin-    Bureau  ot    Yards  and   Docks,   Navj 
Department,    Washington,   i>    C,   until   Jan. 
16  for  furnishing  two  800  kw.  motoi 
ator    seta    and    switchboard    .ii    the    navy 
yard,     Norfolk 

WASHINGTON",    D    C      Bids   will   be  re- 
ceived at   the   Hunan  ol    Supplies  and    Ac- 
counts,    Navj      Department,     Washington, 
for   furnishing  at   the   various   navy 
yards   and    naval   Btatlons   Buppllea   as   fol- 

Brookh  ii.  N,  Y  .  Schedule  61  I 
000  ft  telephone  cable;  Schedule  610  - 
miscellaneous  copper  tubing;  Schedule  611 
.  i00  ft  twin  conductor  wire,  200  ore 
control  telephones.  Mare  island,  Gal., 
Schedule  617  miscellaneous  tittiiiKs,  bush- 
ings and  switches.  18  electric  oatlrons  and 
is  portable  ventilating  Beta  Applications 
(Or  proposal  blanks  should  designate  the 
schedule    desired    by   number. 

w  ISHINGTON,  IV  C. — Bids  Will  be  re- 
ceived at  the  Bureau  of  Supplies  ami  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  al  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: Boston,  .Mass..  Schedule  591 — 2500 
lb  copper  bar  Newport,  R.  I.,  Schedule 
601' — 250,000  lb.  unaniualed  brass  tubes, 
25.000  lb.  brass  tubing;  Schedule  004 — 
26.000  ft  iridium  platinum  wire.  Phila- 
delphia, Pa.,  Schedule  593 — -one  pile  driver 
engine  and  boiler.  Mare  Island,  Cal., 
Schedule  as6 — one  30-kw.  generator.  Ap- 
plications for  proposal  blanks  should  desig- 
nate the  schedule  desired  by  number. 


North  Central 

DETROIT,  MICH.— The  contract  for  con- 
struction ot"  an  ice  manufacturing  factory 
and  power  plant,  one  and  two  storv,  141 
tt  by  128  ft.  for  Pittman  &  Dean,  coal 
and  ice  dealers,  10  West  Adams  Avenue, 
has  been  awarded  to  Pine  &  Munnecke 
Company,    115   State  Street. 

LOWELL,  MICH. — The  municipal  elec- 
tric-hght  plant  on  Dec.  31  toppled  over  into 
the  river  and  was  practically  destroyed. 
The  accident  is  supposed  to  be  due  to  quick- 
sand upon  which  the  concrete  foundation  is 
believed  to  have  been  built.  The  plant  is 
valued  at  $60,000  and  it  is  a  question 
whether  the  generator  and  other  equipment 
can  be  saved.  Power  will  be  furnished 
by  the  Edison  company  until  the  plant  is 
rebuilt. 

AKRON,  OHIO. — The  local  power  plant 
of  the  Northern  Ohio  Traction  &  Light 
Company  was  recently  damaged  by  fire 
causing  a  loss   of  about   $12,000. 

BLOOMVTLLE,  OHIO— E.  C.  Snyder  re- 
ceiver of  the  Bloomville  Light  &  Heating 
Company,  has  petitioned  the  Seneca  County 
Common  Pleas  Court  to  authorize  the  oper- 
ation of  the  plant  to  be  discontinued,  which 
is  now  being  operated  at  a  loss.  The  Ohio 
Light  &  Power  Company  of  Tiffin  is  erect- 
ing a  transmission  line  from  Tiffin  to 
Bloomville. 

CANTON",  OHIO. — Extensive  improve- 
ments a«id  extensions  are  contemplated  by 
the  Central  Union  Telephone  Company  in 
Canton,  involving  an  expenditure  of  about 
$150, 000.  The  local  system  will  be  prac- 
tically reconstructed.  A  new  exchange 
building  will  be  erected  or  a  large  addition 
will  be  made  to  the  present  structure. 

CLEVELAND,  OHIO— The  National 
Acme  Company,  212  East  131st  Street. 
Cleveland,  contemplates  the  construction  of 
a  power  plant,  to  cost  about  $16,000. 

CLEVELAND.  OHIO— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies.  Citv  Hall,  Cleve- 
land, until  Jan.  17  for  a  gas  engine-driven 
generating  unit  for  the  division  of  the  city 
farm  at  Warrensville,  Department  of  Pub- 
lic Welfare.  Specifications  mav  be  ob- 
tained upon  application  to  the  secretary  to 
the  director  of  public  welfare,  Room  "327 
City  Hall. 


CLEVELAND,  OHIO  Th<  i ral  con- 
tract   foi    ii itrucl  Ion   oi    m.    m<  i  •  an 

tile    bulldlni  i  log    oi    an    li  a    i  Ink, 

.    L.i    ii     b)     261    ii 
not<  I,   i. .in 
and    noti  I,    n\.     utorli    ,    101    it     b)     1 20    n   . 

mm  ki  i   hou  oi  j .   i t    n    i  50  ft  . 

and   powei    and   refi  Igi  n >■    plan!    for   the 

Euclid  I  >oan  <  tampan} .  i  reported  to  have 
been  awarded  to  the  ( Irowell,  Lundoff,  Lit 
tie  •  !ompan) .  1951  i .  •  i  PMfi  eventh 
Stn  •  i  'i  he  total  coat  ol  the  woi  k  >■  eatl- 
The  aii.  ii.  1 1  boi  m 
<  lompnnj .  Rose  Building,  hai  i  hai  ge  ol  the 
work        I.   J.   1  ■  he    Ar- 

■  ide,  uclld   Loan  <  torn 

LEIPSIC,  OHIO.  'ii,.  local  plant  or  the 
Northwe  tern  Ohio  Light  Company  was 
badl]   damaged  bj   Are  recentlj 

LORAIN,  OHIO  The  Public  Utilities 
Commlaalon  has  granted  the  Lorain  County 
Electric    <  lompa  nj     pei 

foi    the  propi  rt:    ol   i  he  <  litlzi  n 
A    Electric    Companj     for    a    period    <>(    25 

at   a   total  consideration  of  |250, I. 

Extensive  Improvements  and  extensions  are 
contemplated 

MARIETTA.  OHK  i  Plana  are  b  Ing 
considered  by  ED.  B  roung,  president  ol  the 
Hocking  A  Sunday  ("reek  Traction  Com- 
pany for  equipping  the  M  C,  A  C.  railroad 
propertj  for  electrical  operation  Energy 
will  be  supplied  by  the  Hocking  rower 
Company's  electric  power  plant  The  Hock- 
ing Power  Company  proposes  to  supply 
electricity  for  lamps  and  motors  to  towns 
along    the    railroad. 

MANCHESTER,  KY.-  The  installation 
of  an  electric-light  plant  in  Manchester  is 
under    consideration,      it    is    reported    that 

$25,000      has     been     subscribed     toward     the 
t,       A    small    bond    issue    will    also    be 
voted. 

MURRAY,     KT.— Contract    for    the    con- 
struction   of    a    municipal    electric    plant,    it 
is   reported,    will   be  awarded    Feb.    1.     Bonds 
amount   of   $20,000   have   been   voted 
for  the   system. 

NEWPORT,  KY.— Plans  are  being  con- 
sidered by  the  City  Commissioners  to  re- 
quire all  the  public  service  companies  to 
place  their  electric  wires  underground  in 
the  business   section   of  the  city. 

STAMPING  GROUND.  KY.— Steps  have 
been  taken  toward  establishing  an  electric- 
light  and  power  plant  in  Stamping  Ground. 
W.  W.  Caficy  is  interested. 

CONNERSVILLE,  IND  —  The  Public 
Service  Commission  has  granted  the  Con- 
nersville  Hydro-Electric  Light  &  Power 
Company,  recently  incorporated,  permission 
to  consolidate  the  Connersville  Lie;ht  & 
Power  Company  and  the  Hydro-Electric 
Light  &  Power  Company  with  the  new  com- 
pany. Authority  to  issue  $240,000  in  capi- 
tal stock  was  also  asked  by  the  company. 

DELPHI,  IND. — The  Council  of  Carroll 
County  is  considering  the  installation  of  a 
nower  plant  in  the  new  court  house  in 
Delphi  to  supply  electricity  for  lightiner  and 
operating  electric  elevator  in  the  new  build- 
ing. E.  E.  Dunlap  of  Indianapolis  is  archi- 
tect. 

FORT  WAYNE,  IND. — The  Port  Wayne 
&  Northern  Indiana  Traction  Company  is 
contemplating  altering  its  boiler  room, 
either  by  the  addition  of  a  1000-hp.  unit, 
equipped  with  underfeed  stokers  and  erec- 
tion of  new  smokestack,  or  by  re-equip- 
ing  the  present  boilers  with  underfeed 
stokers.  The  company  will  furnish  energy 
to  the  new  factories  of  the  General  Elec- 
tric Company,  which  will  require  from  2000 
to  3000  kw.,  which  will  be  connected  up 
about  March  1.  Two  new  4-wire  circuits 
(copper  wire,  4000  volts),  eadh  1%  miles 
long,  will  be  erected  to  supply  the  service. 

KOKOMO,  IND.— The  Indiana  Railways 
&  Light  Company  contemplates  extensive 
improvements  to  its  power  plant  in  Ko- 
komo,  including  the  installation  of  four 
new  boilers  of  500  hn.,  to  cost  approxi- 
mately $48,000:  a  5000-kw.  turbine  with 
necessary  auxiliaries,  to  cost  about  $90  non. 
and  additional  pumps,  heaters  and  other 
devices,  at  a  cost  of  $10,000.  The  installa- 
tion of  250  new  street  lamps,  to  cost  from 
$10,000  to  $12,000,  is  also  under  construc- 
tion. 

MONGO,  IND.— The  Farmers  &  Mer- 
chants Ligrht  &  Power  Companv,  recently 
incorporated  with  a  capital  stock  of  $500  - 
000.  proposes  to  supply  electricitv  for  lamps 
and  motors  in  this  section.  Hiram  Hime- 
baugh  is  interested  in  the  company. 

ROCHESTER,  IND.— Beginning  with 
January  1,  1917,  the  business  of  the  Roch- 
ester Electric  Light,  Heat  &  Power  Com- 
pany will  be  operated  under  the  name  of 
the  United  Public  Service  Companv,  which 
has  operated  some  of  the  Rochester  com- 
pany's extensions  for  about  two  vears.  No 
change  has  been  made  in  the  officers  and 
management.  Charles  A.  Davis  is  treas- 
urer. 


SALEM,     IND.     <  Iptlona,    it    i      re] 

huVB     I  !  Slate     Serv- 

ompanj    of   Indiana    ioi    tin-  oonatruo- 

Hon    01     a     new    plant     in    Sal. -in.       T.  mpoi.uy 
■       bd   n      made     tO     thi:     Ioi  al      p 1. lilt 

follow  Ing    i  in-    i  i  ■  ant    in  • 

SULLIVAN',  IND.  The  Vandalls  Cod 
Company,   which  Inking  two  larn 

mlnea  east  ot  thla  city,  it  in  reported,  will 
erect  a  large  powi  i   plant  to    upply  i  lectrlo- 

in    tlilH    dlwlrict    and     tO    Hid 
.1      n.u       t  i  action       hn.,      Which      It      is 

I,     .-.iii    i..     I. mil     next    idmmi  i 
Sullivan  to  Linton,  through   Dugger,   thence 
through    Brucevllle    and    Bicknell    to    Vin- 
oennea. 

CHICAGO,     1 1 ,i.     The    g<  n.  i 
for    conatructlon    ol    bollei    houai     addition 
to  central   power  station  of  Swlfl   A   i  oo< 
pans,    Chicago,    has    been    awarded    t"    tho 
■ '     A        i  i  !om  '  i  ii.  t  ion    <  lompa  a 

We  hlngton   Street     The  cost  is  estli 
ii.i.oii.     Oscar  shanks  la  englpeei 

JACKSONVILLE,   ILL. — Bids  will  bi    re- 
ceived   b)    ii"     i loa id   "i    i 'omiii 
i  he    Valley    I  iralnaai  Di  I  i  let .   at 

i he   offlci    ol    tie  .  iiie    Engine)  ring 

i  ompany,  City  Hall  Building,  Jacksonville, 
until  Jan.  22  for  furnishing  and  directing 
a   125-hp.  oil  engine,  additional  bulldln 

TAYLOR  SPRINGS,  ILL  Thi  I  It  - 
Council  has  granted  the  Southern  Illinois 
Light  i^  Power  Company  ol  Hlllsboro  a 
franchise  to  construct  a  line  to  the  smelter 
oi  the  American  Zinc  Company. 

AMERY,  wis.  -Plana  have  been  com- 
pleted, it  is  reported,  by  the  Apple  River 
Milling  Company  of  Amen  for  the  construc- 
tion of  a  pow.-r  plant  J.  C  Jacobson,  Se- 
curity Building,  .Minneapolis,  Minn.,  is  ar- 
chitect. 

GREEN  BAY,  WIS.— The  Wisconsin 
Public  Service  Company  contemplates  the 
construction  of  a  500-kw.  auxiliary  steam 
station  in  Manitowoc;  also  the  reconstruc- 
tion of  the  7-mile  transmission  line  of  the 
Manitowoc  &  Northern  Traction  Company 
between  Manitowoc  and  Two  Rivers  to  sup- 
ply energy  for  lamps  in  Two  Rivers  and 
for   operating   the    railway. 

I  HON  RIVER,  WIS. — A  company  is  being 
organized  by  T.  N.  Okerstrom  of  Fort  Wing, 
backed  by  Minneapolis  men,  to  construct  a 
power  plant  on  the  Iron  River  at  the  falls 
at  a  point  2  miles  from  the  mouth  of  the 
river. 

NEWBURG,  WIS.— Plans  are  being  con- 
sidered by  Dr.  H.  F.  Weber  of  Newburg 
for  the  construction  of  an  electric-light  plant 
to  supply  electrical  service  in  the  villages  of 
Newburg,  Boltonville,  Saukville  and  other 
smaller  villages. 

RACINE,  WIS. — Plans  are  being  pre- 
pared for  the  erection  of  an  addition  to  the 
power  plant  of  the  Milwaukee  Electric  Rail- 
way &  Light  Company  in  Racine,  to  cost 
about   $18,000. 

HIBBING,  MINN. — The  village  of  Hib- 
bing,  it  is  reported,  has  postponed  indefin- 
itely the  construction  of  the  proposed  new 
municipal  electric-light  plant.  C.  L.  Pills- 
bury,  Metropolitan  Life  Building,  Minneap- 
olis, is  consulting  engineer. 

ST.  PAUL,  MINN. — The  installation  of 
an  ornamental  lighting  system  on  Robert 
Street,  between  Eighth  Street  and  Central 
Avenue,  to  cost  about  $8,357,  has  been  ap- 
proved by  the  Council.  Plans  are  also 
being  considered  for  the  installation  of 
ornamental  lamps  on  Rice  Street,  between 
University  Avenue  and  Maryland  Street 
on  Cedar  Street  from  Third  Street  to 
Central  Avenue,  and  on  Third  Street,  from 
Jackson  to  Robert   Street. 

VICTORIA,  MINN.  —  The  Waconia 
(Minn.)  Light  &  Power  Company  has  been 
granted  a  franchise  to  erect  a  transmission 
line  into  the  village  of  Victoria. 

IOWA  CITY,  IOWA. — The  Capitol  City 
Electric  Company  of  Des  Moines  submitted 
the  lowest  bid  ($11,781)  for  electric  wiring 
for  three  school  buildings  in  the  First 
Ward. 

LANESBORO,  IOWA. — The  local  elec- 
tric-light plant,  owned  by  J.  R.  Davis,  was 
recently   destroyed   by   fire. 

SPENCER,  IOWA. — Contract  for  equip- 
ment for  the  municipal  electric-light,  con- 
sisting of  two  300-hp.  water  tube  boilers, 
with  type  "E"  stokers;  one  375-kva.  direct 
connected  unit,  tandem  compound  Corliss 
engine,  and  one  switchboard  complete,  at  a 
total  of  $38,705,  has  been  awarded  to  the 
Northwestern  Electric  Equipment  Company 
of  St.  Paul,  Minn.  W.  E.  Skinner,  715 
Plymouth  Building,  Minneapolis,  Minn.,  is 
consulting    engineer. 

KANSAS  CITY,  MO. — Plans  have  been 
prepared  by  Wight  &  Wight,  Kansas  City, 
for  the  construction  of  an  interurban  ter- 
minal station  in  this  city  for  the  Kansas 
City  Interurban  Terminal  Company,  to  cost 
about  $1  400.000.  Franchise  is  now  pending 
in  the  City  Council. 

COURTNEY,     N.     D. — An     election     will 


January  13,  1917 


soon  be  held  to  submit  the  proposal  to 
issue  bonds  for  the  installation  of  a  munici- 
pal   electric-light    plant    to    the    voters. 

KENSAL,  N.  D. — Plans  are  being  con- 
sidered for  the  installation  of  an  electric- 
light  plant  in  Kensal.  Anton  Feckler  is  re- 
ported interested. 

GARRETSON,  S.  D. — Bonds  to  the 
amount  of  $18,000  have  been  voted  for  ad- 
ditional equipment  for  the  municipal  elec- 
tric-light plant. 

MALMO,  NEB. — At  a  special  election  to 
be  held  Jan.  16  the  proposal  to  issue  $3,500 
in  bonds  for  the  installation  of  an  electric- 
lighting  system  will  be  submitted  to  the 
voters. 

OMAHA,  NEB. — Plans  are  nearly  com- 
pleted for  the  construction  of  a  steam  and 
electric  bakery,  to  cost  about  $100,000,  in 
Omaha,  for  the  Union  Pacific  Baking  Com- 
pany. The  C.  D.  Cooley  Company  of  Pitts- 
burgh, Pa.,  and  Kansas  City,  Mo.,  are 
architects. 

ANTHONY,  KAN. — Bids  will  be  received 
by  W.  R.  Canaan,  city  clerk,  until  Jan.  24, 
for  furnishing  and  erecting  one  steam  en- 
gine and  generator,  directly  connected,  at 
the  municipal  electric  plant.  Bids  are  re- 
quested on  two  units  as  follows:  one  150- 
kw.  direct-connected  unit,  consisting  of  one 
150-kw.  generator  and  steam  engine,  and 
switchboard,  and  on  one  75-kw.  generator 
and  steam  engine,  directly  connected,  and 
switchboard.  Only  one  of  the  above  units 
will  be  purchased.  Specifications  are  on 
file  at  the  office  of  the  city  clerk,  Anthony, 
and  at  the  office  of  Black  &  Veatch,  Inter- 
State   Building,   Kansas   City,   Mo. 

LA  CROSSE,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  $12,500  in 
bonds  for  the  installation  of  a  municipal 
electric-light  plant  and  $40,000  for  water- 
works system  was  carried.  Stevens  &  Stiles, 
221  Commerce  Building,  Kansas  City,  Mo., 
are   engineers. 

LENORA,  KAN. — Bids  will  be  received 
at  the  office  of  C.  W.  Thuma,  city  clerk, 
Lenora,  until  Jan  30  for  construction  of  a 
municipal  electric-light  plant  as  follows : 
(1)  For  internal  combustion  engines  in- 
stalled complete  on  foundations  built  un- 
der separate  contract.  Bids  to  be  submitted 
on  the  following  combinations:  two  25-hp., 
one  25-hp.,  one  35-hp.,  and  two  35-hp.  (2) 
Two  20-kvv.  alternators,  two  25-kw.  al- 
ternators, one  20-kw.  and  one  25-kw.  al- 
ternator ;  one  constant-current  transformer, 
switchboard  and  all  station  equipment.  (3) 
Furnishing  all  material  for  transmission 
lines.  (4)  Furnishing  material  not  named  in 
"List  of  Materials"  and  labor  for  erecting 
station  and  all  station  equipment.  Plans 
and  specifications  are  on  file  in  the  office 
of  the  city  clerk  and  at  the  office  of  George 
P.  Taylor,  engineer,  Stockton,  Kan. 

MUNDEN,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  $20,000  in 
bonds  for  the  installation  of  an  electric- 
light  plant  and  water-works  system  was 
carried.  Stevens  &  Stiles,  Commerce  Build- 
ing, Kansas  City,  Mo.,  are  engineers. 

WICHITA,  KAN.— The  Arkansas  Valley 
Interurban  Railway  Company,  it  is  re- 
ported, contemplates  the  construction  of 
three  extensions,  work  to  begin  next  spring ; 
from  Hutchinson  to  Kinsley  and  Great 
Bend,  and  from  Newton  to  Salina. 
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stage  centrifugal  pump  having  a  capacity  of 
250  gal.  per  minute.  Bids  have  been  re- 
ceived for  the  above  equipment. 

CHARLESTON,  ARK.— The  City  Council 
has  granted  the  People's  Service  Company, 
which  has  purchased  the  electric  plant  at 
Paris,  a  25-year  franchise  to  supply  elec- 
tricity   in   Charleston. 

MINERAL  SPRINGS,  ARK.— The  Nash- 
ville Ice,  Coal  &  Light  Company  of  Nash- 
ville is  contemplating  extending  its  elec- 
tric transmission  lines  to  Mineral  Springs. 
The  lighting  service  is  already  within  a 
few  miles  of  this  place. 

SPRINGDALE,  ARK. — The  Springdale 
Light  &  Power  Company  contemplates  re- 
building its  system,  including  construction 
of  new  power  house  and  lines.  M.  C.  and 
C.  C.  Martin  have  recently  taken  over  the 
property. 

NEW  ORLEANS,  LA. — Plans  are  being 
considered  for  extensive  improvement  to 
the  street-lighting  system,  provision  for 
which  has  been  made  in  the  new  contract 
with  the  New  Orleans  Railway  &  Light 
Company.  Preliminary  plans  provide  for 
the  installation  of  about  1800  standards, 
which  will  be  mounted  with  250-cp.  units. 
VIDALIA,  LA.- — Plans  are  being  con- 
sidered for  the  installation  of  an  oil  engine 
in  the  municipal  electric-light  plant,  which 
is  now  operated  by  steam  power.  The 
Council  is  also  considering  a  proposal  sub- 
mitted by  the  Southern  Railway  &  Light 
Company  of  Natchez,  Miss.,  which  provides 
for  laying  a  cable  by  the  company  across 
the  Mississippi  River  and  supplying  energy 
to  the  Vidalia  switchboard. 

COWETA,  OKLA. — The  town  of  Coweta 
is  in  the  market  for  the  purchase  of  one 
ino-hp.  pas  engine  and  one  75-kw.  three- 
phase,  60-cycle,  2300-volt  generator,  di- 
rectly connected.  No  belt-driven  units  will 
be  considered.  G.  W.  Obenchain  is  super- 
intendent of  the  water  and  light  depart- 
ment. 

KAW  CITY,  OKLA. — At  a  recent  elec- 
tion bonds  to  the  amount  of  $25,000  were 
voted  for  the  installation  of  an  electric- 
lighting  plant  and  water  works  system  in 
Kaw  City. 

STROUD,  OKLA. — Contract  for  improve- 
ments to  the  municipal  electric-light  plant 
and  water-works  system  has  been  awarded 
to  the  Chicago,  (111.)  &  Iron  Company,  at 
$30,000. 

EL  PASO,  TEX. — Extensions  and  im- 
provements to  its  power  plant  and  system 
is  under  consideration  by  the  El  Paso  Elec- 
tric  Railway   Company. 

LUBBOCK,  TEX. — Estimates  have  been 
received  by  the  City  Council  of  the  cost 
of  the  installation  of  a  municipal  electric- 
light  nlant.  The  cost  is  estimated  at  about 
$40,00'0. 

WILLS  POINT.  TEX. — The  capital  stock 
of  the  Wills  Point  Electric  Light  Company 
has  been  increased  from  $10,000  to  $20,000. 
The  company  contemplates  improvements 
to  its  plants. 


Southern  States 

ATLANTA,  GA. — The  Georgia  Railway 
&  Light  Company  has  decided  to  replace 
the  313  flaming  arc  lamps  now  in  use 
throughout  the  city  with  nitrogen-filled 
lamps. 

PENSACOLA,  FLA.— Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  until  Jan.  16  for  furnishing  trans- 
formers at  the  navy  aeronautic  station  at 
Pensacola.  Further  information  may  be 
obtained  at  the  above  bureau  or  to  the 
supply  officer  at  Pensacola. 

BEARDON,  TENN. — Bids  will  be  re- 
ceived by  the  Colonial  Lumber  Company, 
Beardon,  until  Jan.  31  for  furnishing  and 
erecting  about  3  miles  of  wiring  and  from 
300  to  500  lamps;  poles  and  electricity  to  be 
supplied  by  the  company,  who  will  also 
consider  the  purchase  of  complete  equip- 
ment for  a  50-hp.  plant  for  sawmill  and 
electric  lighting ;  gas  engine  to  be  used. 
J.    D.   Wyrick   is  manager  of  the  company. 

MONTGOMERY,  ALA. — The  Montgomery 
Light  &  Traction  Company  contemplates  ex- 
tending its  street  railway  from  Pickett 
Springs  to  Wetumpka,  a  distance  of  9  miles, 
during  1917. 

WOODVILLE.  MISS. — Preparations  are 
being  made  by  the  city  of  Woodville  to  in- 
stall additional  machinery  in  the  municipal 
electric-light  and  water  plant,  including 
one  75-hp.  fuel  oil  engine,  semi-Diesel  type  ; 
belt-driven    air    compressor    and    one    two- 


Pacific  States 

INDEX.  WASH. — The  Town  Council  has 
engaged  G.  N.  Miller  of  Seattle  to  take 
charge  of  the  engineering  work  in  connec- 
tion with  the  construction  of  a  municipal 
electric-light  plant.  Notice  of  appropria- 
tion of  water  on  Deer  Creek  to  furnish 
rower  to  operate  the  proposed  plant  has 
been  filed  with  the  county  auditor.  The 
Council  is  also  considering  plans  to  estab- 
lish a  municipal  water-works  system  to  be 
operated  in  conjunction  with  the  electric 
plant. 

KENNEWTCK,  WASH. — The  City  Coun- 
cil is  considering  a  proposal  submitted  by 
the  Pacific  Light  &  Power  Company  for 
installing  a  new  street-lighting  system  in 
the  business  section.  The  plans  provide 
for  replacing  the  carbon  lamps  now  in  use 
with  nitrogen-filled  lamps,  and  to  substi- 
tute the  prismatic  Holophane  shades  for 
the  metal  shades  now  in  use.  The  Council 
is  considering  entering  into  a  10-year  con- 
tract for  street-lighting  with  the  company. 

LYNDEN,  WASH.— The  City  Council  is 
considering  the  proposal  of  the  Puget 
Sound  Traction,  Light  &  Power  Company 
to  extend  the  street-lighting  system  in 
Lynden. 

PALOUSE,  WASH. — The  City  Council 
has  appointed  a  committee  to  investigate 
the  proposition  of  granting  a  franchise  to 
the  Washington  Water  Power  Company  of 
Spokane  to  erect  transmission  lines  and  a 
distributing  system  in  Palouse.  The  Coun- 
cil has  also  decided  to  ask  the  Washington- 
Tdaho  Light  &  Power  Company  of  Lewis- 
ton,  Idaho,  to  submit  a  proposal  for  light- 
ing the   streets   and    residences   of  the   city. 

SEATTLE,  WASH. — Bids  will  be  received 
bv  the  Board  of  Public  Works,  Seattle,  un- 
til Feb.    16   for  construction  and   equipment 
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of  an  addition  to  the  Lake  Un'on  mumcipaj 
steam  auxiliary  plant,  tor  which  ^9(W 
in  bonds  have  been  authorized^ by  teW 
Council  The  new  addition  will  'rlcrease 
the  output  Of  the  plant  from  7500 i  to ■  15 .000 
kw.     J.   D.   Ross  is  superintendent  or  ngm 

ASTORIA  ORE — A.  G.  Spexarth  of  As- 
torif T£    panning    the    installation    of    an 

electric-light  plant  in  the  Spexarth  Build- 
ing in   this   city. 

HALSEY,  ORE.— The  City  Council  has 
passed  an  ordinance  Providing  for  the  in- 
ntn nation  of  street  lamps.  A  contract  nas 
been  Signed  for  street  lighting  for  a  period 
of  five  years  with  the  Oregon  Power  Com- 
pany  of   Eugene. 

ARBUCKLE,    CAL.-The   Northern    Cali- 
fornia   Power    Company    of    San   Francisco 
contemplates   building   a    substation    m    Ar 
buckle.  ,_,        ,     -f 

I  OS  ANGELES,  CAL.-The  Board  of 
Works  has  contracted  with  the  Southern 
California   Edison  Company  of  Los  Angeles 

aS^l  conntruncUon0rofX   Bellevue    Ave- 
PACOIMA.    CAL  —  Application    has    been 

for  improvements  in  Big  Tejunga  Canyon, 
including  additional  pipe  lines. 

SACRAMENTO,  CAL.— In  the  biennial 
renort  of  George  Radcliff,  state  superin- 
tendent of  Capitol  buildings  and  grounds, 
submitted  to  Governor  Hiram  W.  Johnson 
recommends  that  in  drawings  plans  for  the 

ffi  "to"  -sf  dabSoSut°f$3 %,W  V\/he 
architects  be"  requested  to  P™P»™  *e|nb"£ 
mpnt  plan  of  the  new  office  building  to 
provide  space  for  an  electric  generating 
nlant  making  it  possible  for  the  state  to 
?iinnW  Electricity  for  all  the  departments. 
SAN  FRANCISCO.  CAL.-City  Engin- 
eer O'Shaughnessy  has  recommene 
the  Supervisors  the  award  of  the  contract 
for  installing  the  electric  cables  and  light- 
ing fixtures  in  the  Twin  Peaks  tunnel  to 
r    C    Storrie  &  Company,  at   $11,650. 

SAN  FRANCISCO,  CAL.-Preliminary 
p^nT  have  been  prepared  by  James  J. 
Wnlsh  of  San  Francisco,  at  the  request  oi 
the  local  steamship  operators,  for  an  ele- 
vated electric  railway  along  the  water  front 
from  the  channel  to  Fort  Mason  about  2.8 
milf-s    to  cost   approximately    $l,l<i0,uuu. 

SANTA  ROSA,  CAL.— Application  has 
been  filed  with  the  State  Railroad  Cora- 
rntssion  bv  the  California  Telephone  & 
T^ht  Company  for  permission  to  purchase 
Inf  waCtrPsystems  of  the  CaUstoga  Cal 
Electric  Company  and  the  Calistoga  t.^ai.; 
Water  Company.  . 

SOUTH  PASADENA,  CAL. — The  Faci 
fie  Light  &  Power  Company  is  contemplat- 
ing removing  its  substation  in  the  city  to 
a  newmScation  just  outside  the  city  limits. 
TORRANCE  CAL.— Work  has  begun  on 
thJ^SftSctSn  of  the  new  car  shops  for 
the  Pacific  Electric  Company  of  Los  An 
eeles  at  Torrance.  Fourteen  buildings  will 
be  erected  at  this  time,  these  forming  the 
first  and  principal  unit  of .a .group  ^hat 
will  ultimately  include  thirty  oi  more 
structures™  The  new  buildings  including 
equipment,    will   cost   about    $500,000. 

FDEN  IDAHO.— The  Idaho  Power  & 
Light  Company  of  Boise  has  bee"  granted 
a  franchise  to  erect  a  power  plant  in  Eden. 
PRESCOTT,  ARIZ.— Contract  has  been 
awarded  by  the  Arizona  Power  Company 
07  Prescott  for  the  construction  of  an 
electric  power  plant  on  the  Verde  River,  3 
rndes  north  of  Clarkesdale,  to  cost  about 
$1  000  000  to  Charles  C.  Moore  &  Company 
of  San  Francisco,  Cal  The  plnns  provide 
for  a  development  of  from  15,000  to  20,000 
hp.  


Canada 

CHATHAM  ONT. — The  City  Council  has 
adopted  a  resolution  requesting  the  Ontario 
Hvdro-Electric  Power  Commission  to  con- 
sider taking  over  the  electrical  department 
of  the  Chatham  Gas  Company,  to  be  oper- 
ated in  conjunction  with  the  Chatham  h>- 
droelectric  system.  . 

SUDBURY,  ONT. — The  Town  Council  is 
considering  securing  power  from  French 
River  through  the  hydro  organization  for 
Sudbury  in  order  to  supply  electricity  to 
the  British-American  Company,  which  oper- 
ate the  Murray  Mine.  The  cost  of  the  pro- 
posed development  is  estimated  at  $,J,ooo,- 
000.  .     . 

TORONTO,  ONT. — The  Chippewa  hydro- 
electric power  development  project  of  the 
Ontario-Hydro  Electric  Power  Commission 
has  been  approved  by  all  the  municipalities 
interested,  with  the  exception  of  Godench. 
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In    «  in.  h    the  ....it  1I.1...1, 

IHII  )     I"     IHIldtlVl  Ij      .n.l    i  ,  h  ,I.U     .  Limp,  il    til 

III. 

I        OMATII 

u  llllam    Utk<  i 

\|'|.      III.  .1      Vur         I       I  ''  i   ■ 

wnoll]    ..i    parti)    manual 

Snin  ■  :,,.,.,,      i "      i:.  ...  h 

hamton     \     >        \|.|.    in.  .i    \m-,     11,    1913 
lntpio\  .tn. hi 

honi     Dili     si  i       Edward 
H     I  ■  .in      II...  ki  nsai  k,    N      i         Vpp     (lied 
1  ''i  ■      <  '■■'  .i   Induction 

coll  .it.    mounted   within  the  standard 

iii       Brake   System      Nathan   Fallek 
I  it>nvi  i      Col        \|.|.     (lied    Ma)     11,     1914 

I  M 1 1 it  0\  ■  ii  . 

Machini       Cabu   Con 
mi  '  poh     Thomas   I ;     Pi  ur,    c.n  \  lew      Vln 

\|'i>    filed    No>      :.    1916       Mining    mad 

ma>   be  i  onnected  to  the  trollej    n 
i  '■'!"  163         Ti  i  i  phone  Rbcordi  i:        Ruperl 

II  Ureenlaw,    Law  renee,    Ma«a      App    filed 
Vpi  ii    i,    1916      Number  of  calls  sen!   and 

Ived 

'  210,470         Insi  i  \  roR-(  -i  v  mp        Kiiu  iii     i ; 
i    Hoboken,  \    .1      App    filed  Jan    19 
I91ii      i'.. iniu. t..r   is  supported   on    ton   of 
the  Inculator. 

L.210.4K1        Monitor    Systbm    ilk    Carribr- 
1  '•  ■-!'  ■  rcH     Appar  mis.    Chester    s     Jen 
mngs,    Boston,    Mass.      App.    filed    April    ^ 
1914      Pneumatic  tube  apparatus. 

1.210. 192  Oun  bt-Box  .  Julian  Gordon 
Knight,  New  Fork,  N.  v.  App.  filed  Aug 
-I     1912.      Interior  is  accessible   from   the 

top  or  upper  si, i,.  after  the  box   has  i ,, 

placed. 

1,210.499.  Tblbphonb  Systbm  ;  John  ii 
l.<\is_  Jr.,  Rochester,  X.  V.  App.  filed 
,'"'1,  ~-  1916.  Provide  an  Intercommuni- 
cating telephone  system  with  Improved 
means  for  obtaining  a  central-exchange 
connection. 

1.210,508.  Raii,wai  -Signal  .  i  laniel  I ; 
Lyz< 'ii.  Grand  Rapids.  Midi.  App.  filed 
Nov,  -'■  1914.  Motormen  on  one  tar  ma) 
be  apprised  of  the  approach  of  a  car  on 
an   intersecting  or  cross-line  of  track. 

1,210.505.     Point-Pindbb  Systbm;  Alben   E 

Lundell,   New   York.   X.    V.      App.   Hied   Xo\ 

-s-   1914      Keyboard  controllers. 
1,210.528.        Connector      tor      Reactance 
Coils;   John    P.    Peters,    Edgewood    Park 

Pa.  App.  hied  Oct.  :;.  mi  ,.  Current- 
limiting  reactance  coils. 

1-,l":'1"  Cathode-Rai  Tube;  Hans 
I'.wald  Reinhold  Rukop  and  Wilhelm 
Kuno  Max  Schloemilch,  Berlin,  Germany 
App.    filed    net.    28,    1915.      Pure    electron 

tubes   under  a   high   vacuum. 

1,210,564.  Street-Indicating  Mechanism  . 
Thomas  \\.  Small.  Cleveland,  Ohio.  App 
filed    Nov.    21.    1909.       Improvement. 

1,210,566.  Method  ok  and  Apparatus  for 
testing       Conductors       for       Faults- 

James  A.  Yahey.  Boston.  Mass.  App' 
hied  April  28,  1915.  Alternating  volt- 
age which  will  result  in  a  current  flow 
whether  the  conductor  be  a  faulty  or  a 
healthy   conductor. 

1,210,568.  Protective  Apparatus  for  Elec- 
tric   Circuits;    Eugene    m.    Vogel,    Oak 

Park,  111.  App.  filed  May  1.  1914.  Con- 
veniently employed  in  a  signal  box  or  in 
similar    situations. 

1,210,581.      Cracurr-CONTROLLER ;    Johan    M 

Andersen.  Boston.  Mass.  App.  filed  June 
IV  1913  Distant  controlled  switch  or 
circuit  breaker. 

1,210,586.  BOHE8;  Harvev  W.  Bell.  Pitts- 
burgh, Ba.  App.  filed  June  26.  1915 
Adapted  to  be  heated  by  flame  from  a 
gas  or  oil  burner. 

1,210,591.      Electric    Heatind    Apparatus; 

Albert  R.  Braden.  Beverlev,  Mass.  App 
hied  July  16,  1915.     Heating  metal  strips. 

1.210.602.  Telephone-Exchange  System  ■ 
Henry  P.  Clausen,  Mount  Vernon.  X  Y 
App.  filed  Sept.  8,  1915.  Central  Energv 
type. 

1.210.603.  Calling  Device;  Henry  P 
Clausen.  Mount  Vernon.  X.  Y.  App.  filed 
Aug.  30,  1916.  Automatic  and  semi- 
automatic   telephone    systems. 

1.210.604.  Telephone-Exchange  System  ; 
Edward  E.  Clement.  Washing-ton,  D.  C 
App.  filed  July  12,  inn'.  Applicable  to 
automatic  and  semi-automatic  connective 
systems  therefor. 

1,210.609.  Watt.meteii  :  Charles  W  Davis 
Edgeworth,  Pa.  App.  filed  Oct.  19,  1914 
Arrangement  of  the  connections. 

1,210,616.  Machine-Switching  Telephone- 
Exchange  System  ;  Bert  G.  Dunham 
Hawthorne,  X.  J.  App.  filed  Sept.  14. 
1915.  Provides  an  improved  connector 
circuit. 


Record  of 

Electrical 

Patents 

Noti     ■  >n  United  State    Patenl 
i    in  .1  on  Jan.  2,  1916 


i;i  i :.  1 1    i ;     i  lunhum 

thorne  N  .1  \pp  filed  Ocl  12,  1916 
Slow  ael  inn  i '<  Il 
i ."  i  0.620,  Ex  mm  mi  \.;  .\i  Mil  i  m:  .  John  T 
in  a  ml  i  'levela  nd  1 1  Qunckenbush 
'  'leveland,  ( >hlo  App  filed  I  lee  2,  1914 
I  in  i  ndescenl  la  mp  bulbs  a  nd  o(  hei  irtl 
cles  in   which  a    vacuum   is  requin 

I'll''.'-  I...   VI. IN..     (  'oil.    .        Willi. Illl        Poll. hi 

i.e.  New    Yoi  k.   \     Y      App.  filed  June  21, 
pip;        For     loading     phantom     telephone 

18        Dynamo  -  Electro       Machi  nb 
Johann   Geisslinger,   Geneva,    Switzerland. 
App    filed    Maj    28,    1912.      Improvements 

1.210.639.  Dynamo  -  Electric  M  lchine  . 
Johann   Geisslinger,   Geneva,   Switzerland. 

\pp    tiled  June    17.    L918.     Magneto  elec 

trie    generator     well    adapted     for     lighting 

electric  lamps 

1.210.640.  Brake-Lock  for  Automobiles; 
l. eon  Goldmerstein,  New  York.  X.  Y.  App 
tiled    March    25,    1916       Improvements. 

1.210.642.  Selective  Signalling  System; 
John  Brayton  Harlow.  New  York,  X  Y 
App.  tiled  May  6,  1915.  Single  track  rail- 
wax   system. 

1.210.652.  Telephone-Exchange  System  ; 
I. ewis     H.     Johnson,     Bloomfield,     X.     Y. 

App.    tiled    March    in.    ph:,.      Systems    of 
the   divided   multiple   type. 

1.210.653.  Telephone-Exchange  System  . 
Lewis  H.  Johnson.  Bloomfield.  X.  .1  App. 
Hied   May  26,   1916.     Central  energy  type. 


1.210.65S  Electric  Switch  .  Charles  J. 
Klein.  Milwaukee,  Wis.  App.  filed  Aug. 
26,  1912.  To  control  a  plurality  of  cir- 
cuits  or    branches   of   a    single   circuit. 

1,210,659.  Electric  Switch;  Charles  J. 
Klein,  Milwaukee,  Wis.  App.  filed  Jan. 
13.  1913.     Double  pole  panel-board  switch. 

1.210,663.  Electroplating  and  Lacquer- 
ing Apparatus;  John  J.  Mace  and  John 
Roy  Murr.  York.  Pa.  App.  filed  Oct.  9, 
1915.  For  electro-plating  or  galvanizing 
wire  cloth  and  lacquering  the  same. 

1,210,678.  Thermionic  Amplifier;  Alexan- 
der McLean  Nicolson,  X.  Y.  App.  filed 
May  19,  1915.  Improved  organization 
of  electrodes. 

1.210.685.  Insulator-Support:  Charles  L. 
Peine.  Jr.,  Pittsburgh.  Pa.  App.  filed 
Feb.  5.  1916.  Comprising  a  bracket  part 
of  sheet  metal  to  give  supporting  strength, 
and  a  wooden  thimble  for  providing  a 
resilient    seat    for  insulators. 

1.210.686.  Insulator-Support;  Charles  L. 
Peirce,  Jr..  Pitstburgh,  Pa.  App.  filed 
April  6.  1916.  Xew  and  useful  improve- 
ments. 

1.210.687.  Insulator-Suspension  Bracket  ■ 
Charles  L.  Peirce,  Jr..  Pittsburgh,  Pa. 
App.  filed  May  17,  1916.  To  be  sus- 
pended   from    a    messenger    cable 

1.210.691.  Liquid-Heater;  Fred  Poole,  Jew- 
ell City.  Kan.  App.  filed  Feb.  9,  1915. 
Instantaneous. 

1.210,703.  Commutator  ;  Charles  F.  Schnei- 
der, Springfield,  Ohio.  App.  filed  Julv  21 
1914.  Simplify  the  construction  of  the 
armature  of  electric  machines. 

1,210,705.  Apparatus  for  Power  Distri- 
bution :  Rudolph  F.  Schuohardt.  Chicago 
111.  App.  filed  Jan.  12.  1912.  Protect  the 
apparatus  and  circuits  of  an  electrical 
system  against  faults  which  may  occur  in 
a  part  only  of  the  system. 


Si  .  KI)  I 

Switch        Thomim      W      Scott,      Mall 
\l.i       \pp    filed    \pi  II  17.  1911       i  •■ 
hi     electrli      circuit      In     .■       need 
mechanii  m   foi    >  allu  >  \    vehicles, 
i    110,710      i  '■■'.  i  i  ■.  i  ..i  .    i  '.. 

I    i  ■•!     \  i  ii  i.  i  i         Thoinai     U 
Haltlmore,   Md      App    ill.  .1   Man  Ii    !3,    1916 
I  'i  "\  lde    for    i  hi    conl  Inuou      control    ..i    ., 

train    or     vehicle     n ighout     Iti      travel 

along   the   trackwaj 

1,210,788       I  i     i  .  i  i 

i :    w  ard,   Hanover,  N    .1       \pp    ill.  .i  Juna 
I  ■■      1914.       Indiiatoi     Is   op<  i  ated    in    u 

wnii    the    faucet 

1,210,750,        Imsam"  Machihi 

Thomas   s,    Allen.    M  a  i        App 

filed    Julj     l  I.    I'm:'        Rotating    mi  mbi  i 

1.210.764,  Binding-Post;      Frederick     vv 
Newton     Highlands,     Mass.        \M, 

filed    Nov.    24,    1915.      Terminal    porl 
the   wire   ma \    i"-  a rra nged  on  a   si 

extensive   with   the   dli tei    ol    thi 

and    Impinged    bj     the    binding     i  i  en     foi 
a   considerable  length, 

1.210.765.  Signal-box;  Frederick  vV  Cole 
Newton  Highlands,  Mass      .\pp   filed  Nov 

24,     1915.       Switch-element     Is    made    as    a 
unit. 

1.210.786.  Secondary     ob     Storage     p.a-i 
teri  :   Bruce  Ford,  Philadelphia    Pa      \pp 
fill  ii     April     22,     1915.       Means     for    pre 
venting    or    opposing    the    entry    of    sea 
water    through    the    vent    of   storagi 

tery  jars. 

1.210. 787.  Secondary  ob  Storage  Bai 
Bruce  Ford,   Philadelphia.   Pa.     App    filed 

April    22,    1915.       Proper    ventilation. 

1,210,794.  Furnace-Draft  Operator;  Wal- 
ler Mann.  Ilaslirouck  Heights,  X.  .1  App 
filed    April     1 8,     1916.      Device     for    i  Ii  s 

I  mally        operating        a        draft        Opening 

mechanism. 

1,210,816.  Railway     Signaling     System; 

Peed   M.  Lewis.   Allquippa,   Pa.     App    Bled 

Nov.     I.  PUi.      Forming    blocks    or    sec- 

t  ions. 

1,210,821.  Battery-Lamp  ;  Henry  Ed.  Mc- 
Clure,  Marion,  [nd.    App.  filed  Feb.  5, 1915. 

Lamp  attachment  adapted  to  be  connected 
to  the  terminals  of  one  or  more  cells. 
1,210,851.  Electrical  Connector;  Otto 
Sehaefer,  Xew  York,  N.  Y.  App.  filed 
Nov.  20,  1914.  For  portable  electrical  ap- 
paratus. 

1,210,872.  PROCESS  OP  Making  Electrotype- 
Plates  or  Metallic  Shells;  Frank  T. 
Thompson.  Chicago,  111.  App.  filed  Aug. 
1.    1916.      Improved    process. 

1,210,884.  Phantom-Circuit  Loading;  John 
Franklin  Baldwin,  Jr.,  East  Orange,  N.  J. 
App.  filed  June  27,  1916.  For  simultane- 
ously loading  two  physical  circuits  and 
their  derived  or  phantom  circuit. 

1,210,889.  Regulating  Apparatus;  Joseph 
Bijur.  New  York,  N.  Y.  App.  filed  Nov. 
18,  1911.     New  and  useful  improvements. 

1.210,912.  Selecting  Mechanism  and  Sys- 
tem ;  Amos  F.  Dixon,  Newark,  N.  J.  App. 
filed  March  27,  1915.  Electromechanical 
type. 

1,210.917.  Calling  Device;  Alfred  H.  Dv- 
son,  Chicago,  111.  App.  filed  Feb.  14,  1912. 
Setting  member  is  actuated  to  adjust  im- 
pulse mechanism. 

1,210.966.  Signal  Apparatus  for  Motor- 
Y'ehicles  ;  Max  A.  Miller,  Maywood,  111. 
App.    filed   March   31,    1916.      Rear   signal. 

1,211,000.  Apparatus  for  Rendering  a 
Protective  Device  Responsive  to  Phase 
Relations  ;  Severn  D.  Sprong  and  Wal- 
ter E.  McCoy,  New  York,  N.  Y.  App.  filed 
March  2,  1916.  Consists  in  establishing 
phase  relations  substantially  180  deg. 
apart. 

1,211,006.       Electric  -  Current  Collector; 

Alfred  G.   Taylor.   Greenville,  S.   C.      App. 

filed    May    24,    1916.      Frame  is    pivotally 
secured  to  a  trolley  pole. 

1,211,010.  Conductor-Support:  John  T. 
Tighe,  Scranton.  Pa.  App.  filed  July  8, 
1914.     For  overhead  trolley  wires. 

1.211.016.  Arc-Lamp;  John  Vintila,  Cleve- 
land, Ohio.  App.  filed  Jan.  19,  1916. 
Used   in  motion  picture  work. 

1.211.017.  Means  for  the  Regulation  or 
Control  of  Railway  and  Like  Traffic: 
Hans  Von  Kramer.  Edgbaston,  Birming- 
ham, England.  App.  filed  June  1,  1916. 
Improvement. 

1,211,031.  Telephone  System  and  Appar- 
atus :  Allison  Akin,  East  Orange,  N.  J. 
App.  filed  June  21,  1915.  Combined  elec- 
tromagnetic signal  controlling  relay  and 
impedance  coil  for  a  bridged  impedance 
type    of    link    circuit. 

1.211,044.  Signaling  System  :  Henry  M. 
Bascom.  Brooklyn,  N.  Y.  App.  filed  Sept. 
7.   1915.     Telephone. 
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Henry  G.  Stott 

AN  excellent  engineer  and  operator  has  passed  away 
in  Henry  G.  Stott.  Always  human,  seldom  com- 
placent and  never  superficial,  he  won  for  himself  a 
standing  in  the  profession  second  to  none;  and  en- 
gendered in  the  hearts  of  those  privileged  to  know  him 
a  feeling  akin  to  love.  His  administration  of  the  af- 
fairs of  the  American  Institute  of  Electrical  Engineers 
was  one  of  the  best  that  body  knew  and  his  contribu- 
tions, while  perhaps  not  brilliant,  were  lasting  in  their 
effects  and  exceedingly  helpful.  Mr.  Stott  never  spoke 
without  saying  something,  and  what  he  had  to  say  was 
informative,  constructive  and  satisfying.  His  knowl- 
edge of  theory  and  of  fundamentals  was  buttressed  by 
a  wide  and  intimate  experience  especially  in  under- 
ground construction  and  thermodynamics  which  caused 
him  to  be  regarded  as  an  authority  in  steam  station 
practice  and  one  of  the  most  skillful  and  successful  op- 
erators in  the  world.  Original  in  all  things,  Mr.  Stott 
was  a  leader  and  not  a  follower  in  his  profession. 
Moreover  he  inspired  confidence  and  his  counsel  was 
always  sought  on  important  engineering  matters.  Mod- 
est he  was  and  sincere  in  all  that  he  said  and  did.  His 
home  and  professional  life  was  one  to  pattern  after,  and 
his  loss  to  the  company  he  served  and  to  the  engineer- 
ing fraternity  in  which  he  was  wrapped  up  will  be 
keenly  felt. 


The  Central  Station  Load 

CENTRAL  STATIONS  found  that  under  the  condi- 
ditions  prevailing  last  year  they  acquired  large 
power  loads  formerly  carried  by  isolated  plants.  A 
continuation  of  the  same  tendency  of  industrial  power 
users  to  seek  central  station  energy  is  generally  antici- 
pated this  year.  It  is  due  partly  to  other  considera- 
tions than  those  which  are  normally  concerned  in  the 
question  of  the  relative  merit  of  the  two  classes  of 
service  for  an  individual  installation.  Scarcity  and  the 
largely  increased  costs  of  coal  have  emphasized  to  the 
isolated  plant  operator  the  advantage  of  a  service  in- 
volving little  more  than  financial  responsibility  on  his 
part.  The  extraordinary  coal  situation  will  enhance 
the  business  of  the  central  station  permanently  if  the 
problems  which  it  causes  can  be  solved  without  saddling 
additional  excessive  cost  upon  operating  expense.  Evi- 
dently central  stations  will  have  to  figure  rates  on  such 
business  with  eyes  clearly  open  to  the  prospect  that 
higher  costs  in  some  materials  show  no  present  sign 
of  reaction.  However,  they  have  also  to  take  into 
account  the  consideration  that  lessening  demand  in 
some   industrial  lines  will   mean   smaller  consumption 


of  power  in  those  directions,  and  will  therefore  leave 
a  surplus  for  the  better  service  of  other  customers 
whom  they  will  try  to  hold  fast. 


Government  Control  of  Radio  Undesirable 
npHE  article  by  J.  L.  Hogan,  Jr.,  on  page  120,  draws 

A  attention  to  the  rapid  strides  which  radio  signalling 
has  already  made  in  its  brief  history,  as  well  as  to  the 
great  need  for  inventive  and  engineering  effort,  in  over- 
coming numerous  existing  difficulties  in  the  way  of  fur- 
ther development.  American  progress  in  radio-com- 
munication has  been  particularly  rapid;  because  the  art 
has  not  been  a  government  monopoly  here,  but  has  been 
open  to  free  competition  from  all  parts  of  the  country. 
In  Europe  also,  the  progress  has  come  from  those  in- 
dividuals and  organizations  unhampered  by  govern- 
mental restrictions,  and  in  those  places  where  intel- 
lectual liberty  and  initiative  have  had  sway. 

The  London  International  Radio  Convention,  having 
been  subscribed  to  by  the  United  States,  has  already 
hampered  industrial  radio-development  here.  It  has 
laid  severe  and  unnecessary  restrictions  on  the  use  of  a 
large  range  of  wave-lengths.  The  air  we  breathe  is  no 
longer  free,  in  the  sense  that  all  electric  waves  in  it 
may  be  utilized  for  the  transmission  of  intelligence  by 
those  who  undertake  to  serve  the  public  by  sending  their 
radio  messages.  Only  a  relatively  small  range  is  per- 
mitted to  civilian  use,  the  greater  share  being  reserved 
to  military  service,  where  it  is  but  little  needed  in  time 
of  peace.  Moreover,  the  military  authorities  of  the 
United  States  are  given  arbitrary  powers  in  time  of 
peace  for  the  suppression  of  all  use  by  civilian  telegra- 
phists of  the  pre-empted  range. 

As  though  this  unnecessary  invasion  of  the  rights  of 
public  service  radio-telegraphers  in  the  use  of  the  cir- 
cumambient ether  were  not  enough,  a  bill  is  now  pro- 
posed for  enaction  by  Congress,  which  will  not  only 
give  to  the  military  authorities  of  the  United  States  a 
free  entrance  into  commercial  radio-communication  but 
also  increase  their  powers  of  regulation  and  restriction. 
In  view  of  the  freedom  which  governments  affect  to- 
ward patented  inventions,  and  the  length  of  an  arm  of 
interference  which  extends  over  the  entire  country,  it 
is  manifest  that  such  legislation  is  likely  to  mean  the 
speedy  regulation  of  all  commercial  competitors  out  of 
existence,  leaving  the  military  in  complete  economic 
control. 

Because  all  good  citizens  should  loyally  aid  and  sup- 
port the  military  forces  in  time  of  war,  is  no  reason  for 
sacrificing  the  interests  of  radio-communication  in 
times  of  peace.    The  military  profession  is  so  exacting 
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in  its  duties  and  requirements,  thai  military  men  i 
not  properly  attend  to  the  Invention  and  designing 
necessary  for  keeping  American  radio-communication  In 
tin-  front  rank  of  preparedness.  One  might  ju  I  ■  well 
hand  over  the  control  <>t'  radio-communication  to  the 
profession  of  law  or  the  profession  of  medicine,  i 
no  disparagement  of  either  of  tin  Biona  to 

that  they  are  necessarily  unfitted  to  carry  on  and  pro 
mote  the  development  of  radio-communication.  If  war 
come,  it  ia  just  aa  likely  to  come  very  suddenly,  and 
much  will  then  depend  upon  the  Btate  of  development  of 
the  art  of  radio-communication  in  this  country.  The 
right  way  t<>  be  prepared  is  to  leave  the  development 
of  the  art  to  radio  engineers  and  inventors,  and  then 
to  commandeer  their  services  for  military  use.  The 
wrong  way  and  the  one  which  legislation  ia  designed  to 
bring  about  is  to  leave  it  exclusively  to  the  military  de- 
partments of  the  government. 


Designing  a  Station  for  the  Future 

IN  this  issue  there  appears  a  detailed  description  of 
the  electrical  design  of  the  new  Essex  station  of  the 
Public  Service  Electric  Company  of  New  Jersey. 
Although  only  a  quarter  of  its  capacity  has  yet  been 
installed  the  plant  promises  to  be  a  large  one,  and  when 
completed,  with  a  probable  rating  of  200,000  kva.,  it 
will  rank  as  one  of  the  greatest  generating  systems  in 
existence.  Connected  as  it  is  to  other  plants  operated 
by  this  company  it  has  not  been  necessary  to  organize 
it  as  an  independent  unit,  so  that  while  it  is  designed 
ultimately  for  six  large  turbo-generators  the  two  units 
now  installed  are  rated  at  25,000  kva.  each.  One  of 
these  is  held  in  partial  reserve.  It  is  a  plant  of  large 
generator  units  and  large  boiler  units,  a  group  of  four 
boilers  being  allotted  to  each  turbine.  While  the  pres- 
ent generating  sets  are  of  25,000  kva.,  subsequent  ones 
will  be  of  35,000  kva.  and  possibly  more. 

If  one  were  to  pick  out  a  single  salient  feature  as 
characterizing  the  design  of  the  equipment  it  would  be 
an  exceptionally  high  degree  of  automatism.  Every 
effort  has  been  made  to  depend  as  little  as  possible 
upon  human  attention,  and  the  connections  and  appa- 
ratus are  so  arranged  that  whatever  emergency  may 
arise  it  will  be  cared  for  fully  without  waiting  for  the 
intervention  of  an  operator.  With  the  great  service 
that  the  plant  will  have  on  hand  it  is  imperative  that 
continuity  of  supply  be  insured  by  every  practicable 
means,  and  little  has  been  left  undone  to  this  end.  Not 
only  the  electrical  equipment  but  the  boiler  plant  is 
rich  in  special  provisions  for  operating  at  high  effi- 
ciency and  with  small  opportunity  for  accident.  Be- 
ginning even  back  of  the  boiler  room  at  the  coal  tower, 
the  fundamental  idea  of  mechanical  operation  through- 
out appears.  In  the  coal  tower  there  is  complete  equip- 
ment for  unloading  the  fuel  from  cars  or  barges,  for 
crushing  it  to  uniformity  and  conveying  it  to  the  coal 
bunkers,  for  unloading  fuel,  for  storage  in  the  coal- 
yard  and  for  taking  it  thence  for  crushing  prior  to  its 
transportation  to  the  bunkers.     From  these  it  is  me- 


chanicall  ported   to   the  conveying   system   thai 

enda  at  i he  boilers.    These  ai e    el  high    o  idat  there  I • 
ample  apace  in  the  basement   for  ash  handling  devices, 
blowers,   feed  and  other  pumps  and  all  the  ue 
accessorie  ,    The  whole-  structure  thu    conveya  the  idea 
..i  being  roomj  and  well  arranged. 

in  the  turbine  room  like,  ra     pace  hai    bees 

provided   for  the   installation   of  largi  and   for 

their  assembly  and  repair  by  tin'  aid  of  a  100  ton  elec 
trically  driven  crane     Directlj  under  the  turbine  room 

is  a  high  basement  with  Condensers  and  other  auxil- 
iaries. A  special  feature  of  the  layout  is  the  switch 
house,  six  stories  high  and  containing  on  one  ide  the 
whole  high-tension  switch  equipment,  the  other  heing 
devoted  to  the  control  room  offices  and  miscellaneous- 
operating  requirements.  One-half  of  the  switchboard 
equipment  has  already  been  installed.  The  source  of 
energy  is  found  in  the  six  turbo-generators  which  will 
make  up  the  complete  plant,  and  its  distribution  in- 
chid,  s  no  less  than  sixty-six  feeders,  each  of  which 
requires  full  protection  by  switching  devices,  both  to 
secure  continuity  of  operation  and  to  permit  swift  isola- 
tion at  any  point  that  fails.  The  penalty  for  thus  con- 
centrating generating  devices  must  obviously  be  repaid 
by  extraordinary  care  in  the  cable  connections  between 
the  generator  house  and  the  main  switch  equipment. 

The  general  arrangement  of  the  switchboard  is  the 
grouping  of  one  generator  with  its  own  bus  and  with  a 
group  bus  for  each  generator  providing  the  full  inter- 
changeability  which  would  be  found,  for  instance,  on  an 
arc  switchboard.  As  the  generators  are  designed  for 
13,200  volts,  and  the  feeders  of  large  capacity,  oil 
switches  have  been  installed  throughout  plus  selector 
switches,  so  that  each  feeder  may  be  connected  with 
either  of  the  two  bus  groups.  In  all  there  are  twenty- 
five  high-tension  switches  per  generator,  but  this  large 
number  is  chiefly  due  to  the  elaborate  feeder  require- 
ments. Thus  arranged,  feeders  can  be  quickly  segre- 
gated and  buses  readily  cleared  for  repairs.  An  im- 
portant feature  of  the  installation  of  generators  of  so 
large  capacity  is  their  protection  from  short-circuits  in 
such  manner  that  abnormally  large  capacity  in  switches 
will  not  be  required.  To  this  end  reactors  will  be  pro- 
vided in  the  complete  installation  between  each  gener- 
ator and  its  tie  bus,  and  also  in  each  high-tension 
feeder.  By  this  means  the  maximum  short-circuit  cur- 
rent which  can  be  thrown  upon  any  switch  will  be  kept 
below  its  full  capacity  for  rupturing  the  circuit.  The 
generator  oil  switches  are  protected  by  reverse  power 
relays,  and  special  relays  also  guard  the  tie-bus 
switches  and  feeders  so  as  still  further  to  lessen  the 
danger  from  short-circuits.  To  the  same  end  all  the 
automatic  oil  switches  are  equipped  with  relays,  which 
prevent  their  being  held  closed  in  case  of  closure  on  a 
short-circuit.  Another  group  of  safety  precautions  is 
that  the  control  cable  for  each  oil  switch  is  carried  in 
a  separate  conduit  throughout.  This  and  the  other 
automatic  devices  similarly  served  implied  a  very  large 
amount  of  conduit,  nearly  50  miles  being  installed  in 
the  part  of  the  system  already  completed.  Most  of  the 
conduits  to  the  switchboard  system  emerge  in  a  con- 
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duit  room,  whence  they  are  distributed  to  their  destina- 
tions in  the  control  room.  Some  particularly  interesting 
devices  are  installed  to  protect  the  generators  from 
difficulty  with  excitation.  The  regular  exciters  are 
direct  connected,  and  at  any  signs  of  trouble  the  gen- 
erator is  thrown  over  upon  an  emergency  storage  bat- 
tery until  a  motor-driven  exciter  can  be  started  up 
from  the  control  room  and  thrown  upon  the  generator 
circuit,  at  which  moment  the  battery  automatically 
goes  off.  This  abstract  of  the  system  can  give  hardly 
more  than  an  idea  of  the  extent  to  which  human  oper- 
ators are  dispensed  with,  but  the  engineer  will  find 
material  for  careful  study  in  the  investigation  of  the 
details  outlined  in  the  article. 

Individual  responsibility  outside  of  the  control  fur- 
ther seems  to  have  been  eliminated  as  far  as  possible 
in  the  present  state  of  the  art.  How  far  such  automatic 
control  can  be  carried  to  advantage  has  always  been  a 
mooted  question  among  engineers.  We  certainly  know 
of  no  instance  which  affords  a  more  crucial  test  of  the 
merits  of  the  system  or  which  shows  greater  ingenuity 
in  providing  for  possible  emergencies. 


try  has  been,  it  still  has  ungaged  opportunities  for 
expansion.  Sharp  fluctuations  in  business  will  cause 
sharp  fluctuations  in  the  buying  of  pleasure  cars,  but 
expansion  is  bound  to  continue,  and  this  will  undoubt- 
edly benefit  the  electrical  industry  in  large  degree. 


Electricity  in  the  Automobile  Show 

ELECTRIC  VEHICLES  made  a  creditable  and  ad- 
mired part  of  the  display  at  the  highly  successful 
automobile  show  in  New  York  last  week.  Electric 
vehicle  makers  had  their  exhibits  attractively  massed 
in  one  section  of  the  Grand  Central  Palace  and  the  dis- 
tinctive beauty  of  their  cars  made  them  conspicuous 
features.  Although  the  electric  vehicle  was  the  prin- 
cipal outward  sign  of  electrical  activity  in  an  exhibit 
which  was  mostly  of  gasoline  cars,  electricity  does  not 
receive  full  credit  for  its  incidental  application  in  car 
operation.  Certainly  the  automobile  industry,  although 
not  commonly  regarded  as  a  part  of  the  electrical  in- 
dustry, has  points  of  intimate  relation  to  it  which  sug- 
gest future  possibilities  of  increasing  importance.  The 
electrical  industry  has  many  ramifications,  and  it  is 
not  dependent  for  its  markets  upon  the  development  of 
automobiles.  On  the  other  hand,  the  automobile  in- 
dustry is  dependent  upon  electricity,  the  incidental  use 
of  which  has  done  much  to  foster  the  growth  of  pleas- 
ure riding.  '  Electrical  manufacturers  will  inevitably 
enlarge  their  activities  in  automobile  parts  and  acces- 
sories.    Rapid  though  the  rise  in  the  automobile  indus- 


Mechanical  Principles  of  Transformer  Design 

THE  ancient  world  boasted  traditionally  of  seven 
wonders,  which  were  all,  save  two,  architectural. 
The  modern  world  has  many  wonders,  and  one  of  them 
is  the  alternating-current  transformer.  In  large  sizes, 
it  looks  like  a  big  black  water  tank,  with  conducting 
cables  attached  to  it.  Yet  such  a  seemingly  quiescent 
monster  may  be  receiving,  transforming  and  delivering 
many  megawatts  of  electric  power.  If  the  same  power 
existed  in  mechanical  form,  we  should  witness  large 
stresses  moving  with  high  speeds;  but  in  the  electric 
form  all  is  invisible.  In  the  article  by  Messrs.  Mc- 
Conahey  and  Peters  elsewhere  in  this  issue,  some  of 
the  history  of  this  wonderful  development  of  the  trans- 
former is  briefly  reviewed.  The  development  has  been 
nearly  all  in  America,  and  the  world  owes  to  American 
engineers  the  greatest  share  of  the  initiative,  courage 
and  skill  in  design  which  have  made  the  modern  trans- 
former the  wonder  that  it  is  to-day. 

In  the  early  days  of  transformer  design,  the  electric 
properties  of  the  apparatus  occupied  almost  exclusive 
attention.  It  was  required  to  give  a  certain  rated  out- 
put with  satisfactory  pressure  regulation,  adequate  in- 
sulation, and  low  internal  heating.  As  the  size  and 
power  of  the  apparatus  increased,  however,  mechanical 
deformations  presented  themselves  after  accidental 
overloads  or  short-circuits.  The  designers  were  brought 
by  experience  to  realize  that  a  transformer,  being  an 
electromagnetic  device,  developed  electromagnetic  forces 
in  its  windings  that  might  become  very  large  under 
occasional  conditions  of  accidental  excessive  load.  This 
necessitated  the  introduction  of  ample  mechanical  sup- 
port along  with  the  ordinary  electrical  requirements, 
and  the  elimination  of  certain  types  of  structure  in 
which  the  electromechanical  stresses  became  difficult  to 
resist.  The  nature  and  directions  of  these  stresses  are 
presented  clearly  in  the  article.  The  subject  is  of  im- 
portance to  operating  men,  as  well  as  to  designers;  so 
that  it  should  be  studied  by  all  who  come  into  industrial 
touch  with  transformers. 


NEXT  week's  Electrical  World 
will  be  the  fourth  or  commercial 
number  for  January,  and  a  feature  of  that  num- 
ber will  be  an  article  on  customer  growth  and  rate 
reductions,  recounting  the  experience  of  two  Middle 
West  central  station  companies  in  revising  downward 
their  rates  for  electric  service,  in  conformance  with  a 
pre-announced  schedule,  as  the  number  of  their  cus- 
tomers increases  from  time  to  time.  The  account  of 
the  electrical  features  of  the  new  Essex  plant  of  the 
Public  Service  Electric  Company  of  New  Jersey,  begun 
in  the  issue  now  before  the  reader,  will  be  completed 
in  the  Jan.  27  number.     Other  broad  commercial  topics 


The  Comin0*  Issues  °^  interest  to  the  lighting  company  exec- 
utive and  manager  will  be  treated  in  the 
commercial  issue,  which  will  also  contain  the  regular 
departments  for  the  engineer  and  operating  man.  The 
first  issue  of  February  will  deal  largely  with  matters 
of  public  policy  in  the  management  of  central  station 
properties,  and  the  second  number  of  that  month  will 
contain  engineering  articles  of  particular  interest  to 
the  station  and  operating  man.  The  January  number 
of  Electrical  Merchandising,  the  new  monthly  mag- 
azine of  the  electrical  trade,  appeared  on  the  fifteenth 
of  the  month,  and  to  it  are  referred  readers  who  are 
interested  in  detail  merchandising  and  business  methods. 
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OHIO  NEW  BUSINESS  MEN 

PLAN  MONTHLY  CAMPAIGNS 

Methods  of  Handling  Customer  Complaints  and  Con- 
siderations   Necessary    in     Campaigning     foi 
Industrial    Heating    Business    Discussed 
at   Toledo   Meeting 

Plana  for  handling  il.)i7  campaigns  dealing  with  cus> 
tomers'  complaints  and  getting  industrial  heating  busi- 
ness were  the  outstanding  features  of  the  Ohio  new- 
business  men's  meeting  at  Toledo  on  Jan.  18.  Favor- 
able opinion  was  expressed  on  the  idea  of  having  a 
special  drive  on  senile  appliance  each  month,  all  fitting 
into  a  general  plan  for  the  year.  The  arrangement  of 
the  Toledo  plan  which  seemed  to  be  acceptable  to  all  is 
as  follows:  Washing  machines  in  February  and  June, 
cleaners  in  March,  house  wiring  in  April,  and  irons  in 
May.  These  appliances  are  to  be  rotated  for  the  sum- 
mer, fall  and  winter  months  except  December  and  Jan- 
uary. The  thought  that  each  campaign  should  be 
planned  at  least  thirty  days  in  advance  was  empha- 
sized. 

A  paper  by  Frank  Wert  of  Youngstown,  entitled  "Is 
the  Customer  Always  Right?"  opened  an  enthusiastic 
discussion  of  methods  for  handling  customers'  com- 
plaints and  brought  out  the  fact  that  all  companies 
should  assume  the  customer  right  unless  he  is  proved 
to  be  in  error.  The  keynote  of  the  talk  on  "Industrial 
Heating,"  by  H.  J.  Kuntz  of  Toledo,  was  that  the  in- 
stallation of  each  prospective  customer  should  be 
analyzed  on  the  basis  of  the  reduction  in  over-all  pro- 
duction cost  possible  through  the  application  of  elec- 
tric heating  processes.  On  some  jobs,  said  he,  the 
actual  fuel  cost  for  electricity  may  be  eleven  times 
what  it  would  be  with  oil  or  gas,  yet  the  over-all  sav- 
ing with  electricity  may  decide  the  case  in  its  favor. 


PHILADELPHIA  ELECTRIC  MAY 

NOW  MERGE  SUBSIDIARIES 

Pennsylvania  Commission  Approves  the  Application 

Upon  an  Agreement  That  the  Cost  Be  Borne 

by  the  Stockholders  and  Not  by 

the  Consumers 

Upon  agreement  by  the  Philadelphia  Electric  Com- 
pany that  the  cost  attending  the  merger  of  the  fourteen 
subsidiary  companies  located  in  Philadelphia  should 
be  borne  entirely  by  the  stockholders  and  in  no  way 
affect  the  customers  of  the  company,  the  Pennsylvania 
Public  Service  Commission  on  Monday  last  approved 
the  merger  of  all  of  the  underlying  companies  under 
the  corporate  title  of  the  parent  company. 

The  company's  refinancing  plans,  announced  last  sum- 
mer and  reported  in  the  Electrical  World  for  July 
29,  1916,  will  undoubtedly  have  by  this  move  a  clear 
road.  The  plans  as  thus  announced  provided  for  in- 
creasing the  authorized  capital  stock  to  $50,000,000 
and  an  authorized  bonded  indebtedness  of  $60,000,000, 
to  be  secured  by  a  first  mortgage  maturing  in  fifty 
years  and  bearing  interest  at  the  rate  of  5  per  cent. 

In  announcing  the  plan,  President  McCall  said: 

"To  provide  the  necessary  capital  in  order  to  meet 


the  Increasing  requirements  of  the  public  and  to  con- 
tinue that  hi>rh  character  of  service  which  we  feel  it 
our  duty  as  a  public  service  company  to  furnish  the 
community,   it  is  accessary  to   refinance  the  property 

on  a  broad,  substantial  basis  which  will  provide  for 
the   demands   of   the  consumers." 

The  commission  has  had  the  matter  of  permitting  the 
merger  under  consideration  for  months.  It  refused  to 
art  last  week  on  the  ground  that  it  desired  more  infor- 
mation regarding  the  terms  of  the  transaction. 

The  point  at  issue  involved  the  premiums  at  which 
the  underlying  bonds  were  to  be  taken  in.  Commis- 
sioner Michael  J.  Ryan  is  said  to  have  opposed  the  com- 
pany's suggestion  to  take  this  sum  out  of  gross  earn- 
ings on  the  basis  that  it  might  open  a  way  to  saddle 
the  cost  on  the  consumer  by  offering  an  opportunity 
to  increase  rates.  Mr.  Ryan's  contention,  it  is  under- 
stood, was  to  deduct  this  cost  from  net  earnings.  In 
that  way,  whatever  expenses  were  attendant  would  fall 
on  the  stockholders  entirely.  This  method  was  adopted 
by  agreement. 


CONTRACTORS  CONSIDER 

WAYS  TO  REDUCE  COSTS 

Wisconsin  Association  at  Annual  Meeting  Discusses 

Plans  for  Co-operative   Buying  and  Estimating 

Now  Being  Used  Successfully  in  Milwaukee 

At  the  fourteenth  annual  meeting  of  the  Electrical 
Contractors'  Association  of  Wisconsin,  held  during  the 
first  three  days  of  the  week  at  Milwaukee,  co-operative 
buying  and  quantity  estimating  were  the  subjects 
which  claimed  closest  attention.  A.  M.  Railing  of  the 
A.  M.  Railing  Company,  Milwaukee,  outlined  a  co-op- 
erative buying  scheme  which  six  Milwaukee  electrical 
contractors  have  been  using  successfully.  C.  E.  Flam- 
boe,  manager  of  the  estimating  on  jobs  in  Milwaukee 
County  for  twelve  building  concerns,  told  how  this  bu- 
reau was  operated  and  what  were  its  advantages.  It  is 
the  duty  of  this  bureau  to  work  out  from  plans  and 
specifications  a  detailed  list  of  all  material  needed  for 
any  job  on  which  the  twelve  member  concerns  wish  to 
bid.  This  data  is  then  handed  to  all  members  and  they 
themselves  put  their  own  prices  on  the  job. 

In  this  way  the  bidding  is  done  on  a  competitive  ba- 
sis but  the  actual  labor  of  estimating  is  performed  in 
one  operation  for  all  twelve  companies.  The  plan  elim- 
inates the  trouble  which  arose  with  architects  who  were 
unwilling  to  provide  twelve  separate  plans  and  speci- 
fications in  order  to  give  all  of  the  bureau  men  a  chance 
to  bid.  It  also  substitutes  the  work  of  one  estimator 
for  the  work  of  twelve  separate  estimators  and  it  pro- 
vides each  bidder  with  a  more  accurate  set  of  figures 
upon  which  to  base  his  bid  than  he  could  himself  work 
out  in  the  limited  time  he  usually  has  for  such  jobs. 

In  discussing  the  advantage  of  this  plan  William  H. 
Schmidt,  Jr.,  one  of  the  members  of  the  bureau,  said  it 
now  costs  him  $40  a  month  on  the  average  for  the  es- 
timating which  is  done  for  him  by  the  bureau.  The 
saving  which  has  been  effected  through  this  plan  in  his 
particular  instance  may  be  appreciated  from  the  fact 
that  it  formerly  cost  him  from  $125  to  $150  per  month 
for  estimating.     The  cost  of  the  bureau  to  its  other 
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members  ranges  between  $25  and  $90  per  month,  de- 
pending upon  the  gross  amount  of  business  they  handle. 
Following  this  presentation  of  their  plan  by  the  Mil- 
waukee mill  men,  the  contractors  discussed  it  with  re- 
lation to  their  business,  and  while  no  definite  decision 
was  taken  before  the  final  closed  session  it  was  under- 
stood that  the  contractors  were  considering  a  trial  of 
the  plan  in  Milwaukee  County.  Beside  the  three  closed 
sessions  at  this  meeting  one  session  was  open  to  other 
than  member  contractors.  At  this  meeting  the  speak- 
ers were  P.  T.  Bowler  on  "Selling  Electrical  Applica- 
tions;" J.  R.  Morrisey  on  "Enforcing  the  Underwriters' 
Rules;"  W.  D.  Kellogg  on  "Farm  Lighting  Plants,"  and 
S.  A.  Hobson  on  "Jovianism."  In  the  future  it  will  be 
the  plan  of  the  Wisconsin  contractors  to  hold  four  meet- 
ings annually  in  order  better  to  foster  the  spirit  of 
co-operation. 


the  time  he  took  up  these  duties  the  Interborough  had 
not  yet  been  organized,  the  company  having  the  title 
of  the  Manhattan  Railway  Company.  The  post  which 
Mr.  Stott  was  called  to  had  just  been  created,  and  it 
devolved  upon  him  to  organize  the  operating  force,  in 
connection  with  which  he  completed  the  Seventy-fourth 


DEATH  OF  HENRY  G.  STOTT 

Noted   Engineer  and   Operator   Passes   Away   After 
Lingering  Illness — Synopsis  of  His  Career 

Henry  Gordon  Stott,  past-president  of  the  American 
Institute  of  Electrical  Engineers  and  superintendent  of 
motive  power  of  the  Interborough  Rapid  Transit  Com- 
pany and  New  York  Railways  Company,  died  at  his 
home  in  New  Rochelle  on  Jan.  15,  after  an  illness  of 
many  months. 

He  was  a  native  of  the  Orkney  Islands,  Scotland, 
where  he  was  born  in  1866,  the  son  of  the  Rev.  David 
and  Elizabeth  Jane  (Dibblee)  Stott.  After  a  thorough 
grounding  in  the  fundamentals  at  the  hands  of  his 
father  and  elementary  school  instructors  he  was  en- 
rolled as  a  student  at  the  Watson  Collegiate  School, 
Edinburgh.  On  leaving  this  institution  he  entered  the 
College  of  Arts  and  Sciences  at  Glasgow,  and  began  a 
course  in  mechanical  engineering  and  electricity,  grad- 
uating in  1885.  In  the  year  previous  he  had  entered  the 
employ  of  the  electric  illuminating  company  of  Glas- 
gow. Shortly  after  graduating  he  was  made  assistant 
electrician  on  board  the  steamship  Minia,  belonging  to 
the  Anglo-American  Telegraph  Company.  The  next 
four  and  one-half  years  saw  him  engaged  with  those 
duties,  during  the  course  of  which  he  saw  much  service 
in  connection  with  repairs  to  the  cable  lines  of  that  com- 
pany. In  this  period  he  undertook  a  number  of  experi- 
ments that  resulted  in  the  introduction  of  improved 
methods  of  handling  cable  repairs.  He  was  also  identi- 
fied with  the  "duplexing"  of  the  United  States  Cable 
Company's  main  cable  (2750  knots),  the  longest  duplex 
cable  in  the  world. 

In  1889  Mr.  Stott  was  made  assistant  engineer  of  the 
Brush  Electric  Engineering  Company's  plant  at  Bourne- 
mouth, England.  The  following  year  he  was  offered  a 
post  by  Hammond  &  Company  as  assistant  engineer  in 
the  construction  of  an  underground  cable  and  power 
plant  at  Madrid,  Spain.  He  remained  there  until  1891, 
coming  to  the  United  States  in  that  year  to  install  an 
underground  cable  and  conduit  system  for  the  Buffalo 
Light  &  Power  Company  (now  the  Buffalo  General  Elec- 
tric Company).  This  work  was  completed  with  a  de- 
gree of  success  that  reflected  very  greatly  to  the  credit 
of  Mr.  Stott.  As  a  result  he  was  named  engineer  of  the 
company,  and  during  the  next  ten  years  was  one  of  the 
most  active  figures  in  the  industrial  progress  of  Buffalo. 
During  this  period  he  designed  and  executed  some  nota- 
ble construction  work,  including  a  power  plant  on  Wilke- 
son  Street,  Buffalo. 

His  efforts  attracted  wide  attention,  and  in  1901  he 
was  appointed  superintendent  of  motive  power  of  the 
Interborough  Rapid  Transit  Company,  New  York  City, 
a  position  which  he  has  filled  with  signal  success.     At 


Street  power  plant  of  the  company,  various  substations 
and  transmission  lines. 

When  the  Manhattan  system  was  amalgamated  with 
the  Interborough  in  1904  Mr.  Stott  was  invited  to  re- 
tain his  office  with  the  new  corporation.  He  accepted 
and  immediately  took  over  supervision  of  the  construc- 
tion of  the  power  plant  on  Fifty-ninth  Street.  Since 
that  time  he  has  been  constantly  in  charge  of  design, 
construction  and  operation  of  the  power  generating 
stations  and  the  distributing  system  of  the  Interbor- 
ough, which  comprehends  both  the  subway,  elevated 
and  surface  lines  of  New  York  City. 

The  plans  for  the  electric  power  system  of  the  new 
subway  lines  have  been  developed  under  his  supervision, 
and  the  work  has  progressed  so  far  and  bears  so  strongly 
the  stamp  of  his  work  that,  when  completed,  it  will  be 
a  monument  to  him. 

Mr.  Stott  was  a  firm  believer  in  co-operation  among 
engineers,  through  the  agency  of  engineering  societies. 
He  was  president  of  the  American  Institute  of  Elec- 
trical Engineers  for  the  term  1907-1908,  vice-president 
of  the  American  Society  of  Mechanical  Engineers  for 
the  term  1912-1914,  director  of  the  American  Society 
of  Civil  Engineers  in  1911,  and  was  vice-president  and 
trustee  of  the  United  Engineering  Society  at  the  time 
of  his  death.  Up  to  the  last  Mr.  Stott  was  a  recognized 
power  in  the  American  Institute  of  Electrical  Engi- 
neers, and  was  a  member  of  the  standards  committee, 
public  policy  committee,  the  committee  on  development 
of  water  power,  the  United  States  national  committee 
of  the  International  Electrotechnical  Commission,  the 
power  stations  committee,  the  committee  on  economics 
of  electric  service,  Edison  medal  committee,  and  was 
one  of  the  institute's  representatives  on  the  joint  com- 
mittee on  the  metric  system,  of  which  he  was  an  ardent 
advocate. 

As  a  result  of  his  unusually  wide  experience  and  ex- 
tended research,  Mr.  Stott  has  been  called  upon  often  to 
contribute  papers  to  the  various  engineering  societies. 
He  was  especially  well  known  for  his  minute  analysis 
of  engineering  problems.  Among  the  large  number  of 
papers  which  he  has  written  on  this  subject  are:  "The 
Conversion  and  Distribution  of  Received  Currents," 
"Power  Plant  Economics,"  "Notes  on  the  Cost  of 
Power,"    "Steam    Pipe    Covering    and    Its    Relation   to 
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Station  Economy  i   L5,000-kw.  Steam  En 

gine  Turbine  Unit,"  "Power  Plant   Design  and  Op< 
lion"  (a  etc,     iif  acted  as  consulting  engineer 

fur  the  Buffalo  Genera]  Electric  Company  and  had  much 
tn  do  with  the  design  and  equipment  of  that  company's 
new  steam  station  now  building  near  Tonawanda,  N.  v., 
tin-  completion  of  which  he  looked  forward  to  with  much 

pleasure  and  satisfaction.  He  confidently  expected  that 
it  would  he  the  most  etlieient  steam  Kcnerat  [ng  station 
80    far    htiilt,    and    that     it    would    easily    compete    with 

Niagara    Falls   water   power   in   cheapness   of  energy 
production. 
Mr.  Stotl  was  a  remarkable  figure  in  the  engineering 

world,  because  he  was  in  the  front  rank  of  both  elec 
trical    and    mechanical    engineers,    because    in    both 

branches  of  the  art  he  was  a  master  of  theory  and  prac- 
tice, and  because  with  these  technical  qualifications  he 
combined  a  rare  executive  ability,  power  of  inspiring 
the  confidence  of  his  employees  and  of  bringing  out  the 
best  that  was  in  the  men  who  worked  for  him. 

Mr.  Stott's  activities  were  not  confined  to  engineering 
matters.  He  early  became  a  citizen  of  the  United 
States,  and  served  for  five  years  in  the  Seventy-fourth 
Regiment  of  the  National  Guard  of  New  York  State. 

He  was  married  on  July  22,  1894,  to  Miss  Anna 
Mitchell  of  Belfast,  Ireland,  who  with  their  two  chil- 
dren, a  son  and  a  daughter,  survive  him. 


WATER-POWER  BILL  UP 

FOR  DISCUSSION  IN  SENATE 

A    Number   of    Senators    Make    Efforts    During   the 

Debate  to  Amend  the  Bill— Doubtful  if  Bill 

Will  Receive  President's  Signature 

During  This   Session 

The  Senate  has  voted  to  make  the  water-power  bill, 
to  provide  for  the  development  of  water  power  and  the 
use  of  public  lands  in  relation  thereto,  as  the  unfinished 
business  of  the  Senate,  and  it  is  now  before  that  body 
and  will  be  so  until  voted  upon.  This  is  House  Bill 
No.  408,  which  has  passed  the  House.  The  bill  is  now 
being  debated,  and  comes  up  automatically  every  after- 
noon, under  the  unfinished-business  rule. 

This  action  was  taken  by  the  Senate  on  Dec.  9,  as 
the  result  of  a  Democratic  caucus  the  previous  night. 
The  bill  is  in  charge  of  Senator  Walsh,  and  favorable 
action  on  it  was  obtained  only  after  a  filibuster  against 
it  by  Senator  Townsend,  who  desired  to  press  an  army 
bill  he  has  been  supporting  for  six  years.  Senator 
Townsend,  Senator  Jones  and  others  will  amend  the 
water-power  bill  or  attempt  to  do  so  during  the  debate. 
Senator  Jones  declared  that  the  caucus  has  coerced 
"those  who  are  in  favor  of  this  measure,  and  will 
compel  them  to  vote  against  their  sentiments  with  refer- 
ence to  it." 

The  Senate  has  continued  during  the  past  week  the 
consideration  of  and  debate  on  the  bill,  and  the  week 
in  Washington  has  also  been  marked,  as  to  water-power 
matters,  by  a  conference  at  the  White  House  between 
President  Wilson  and  Representative  Adamson,  chair- 
man of  the  House  committee  on  interstate  commerce, 
concerning  the  general  dam  bill.  Mr.  Adamson  is  en- 
deavoring to  obtain  from  President  Wilson  support  as 
to  the  passage  of  the  dam  bill,  which  is  in  conference 
between  the  two  houses  of  Congress,  the  conferees 
being  unable  to  agree  on  items  in  the  bill  providing 
for  charges  for  dam  rights. 

Most  of  the  argument  in  the  Senate  on  House  Bill 
No.  408  has  been  of  a  legal  character.  Questions  of 
leasehold  values,  taxation,  etc.,  were  gone  into.  Con- 
cerning the  value  of  a  leasehold,  for  taxation  purposes, 
Senator  Shafroth  of  Colorado,  said: 


•'When  you  consider  that  all  this  is  hedged  about  bj 

the  fact  that  there  shall  he  ;i  utility  commission  that 
will  not  permit  a  rompan\  to  earn  more  than  a  reason- 
able rate,  the  leasehold  would  he  of  absolutely   no   value. 

Consequently,  even  if  there  was  a  liability  there  would 

not  he  a  liability  for  the  payment  of  taxes,  heeause 
the  leasehold  is  made  by  the  very  act  itself,  so  that  it 
cannot    become    valuable.       If   you    limit    the    amount    of 

money  that  can  be  charged  by  these  companies,  so  that 
they  cannot  for  in  tance  make  more  than  6  per  cenl  per 

annum,  what    \alue  is  there  in  a  leasehold  estate?" 

Senator  Wal.-h,  who  is  in  charge  of  the  hill,  said  in 
BUppOli  of  it  that  "when  the  proposed  commission 
comes  to  fix  a  rate,  it  must  first  allow  all  expenses,  taxes 
and  everything  else,  and  then  it  must  allow  a  fair  re- 
turn on  the  money  invested  besides." 

Senator  Shafroth  replied:  "That  may  he,  but  the 
difficulty  about  that  is  that  what  they  have  got  as  an 
initial  investment,  being  curbed  and  limited  by  the 
proposed  utilities  commission  itself,  would  make  it  im- 
possible for  the  investment  ever  to  be  worth  anything 
over  and  above  the  cost  of  the  enterprise  in  the  first 
instance." 

One  of  the  most  important  statements  made  so  far 
during  the  debate  was  that  if  the  bill  becomes  a  law 
$300,000,000  would  be  invested  in  water  powers. 

A  number  of  amendments  have  been  tacked  on  to  the 
bill  or  offered  for  possible  consideration.  Senator  Nor- 
ris  desires  to  amend  the  bill  by  providing  that  in  grant- 
ing leases  under  the  act  the  Secretary  of  the  Interior 
shall  give  preference  to  applications  for  leases  for  de- 
velopment of  electrical  power  by  states,  counties,  mu- 
nicipalities and  government  irrigation  districts.  In  all 
such  leases  no  rent  or  fee  of  any  kind  would  be  charged. 
In  lieu  of  such  leases  to  any  state,  county  or  munici- 
pality, or  at  any  time  after  the  making  of  the  same, 
Senator  Norris,  in  his  proposed  amendment,  would 
provide  that  the  Secretary  of  the  Interior  on  demand 
from  the  proper  authority  shall  execute  to  any  state, 
county  or  municipality  a  patent  for  the  property  so 
leased  or  authorized  to  be  leased  by  the  provisions  of 
the  act.  Penalties  of  reversion  of  rights  to  the  United 
States  are  provided  in  case  rights  granted  are  not 
taken  advantage  of.  Senator  Works  has  offered  an 
important  amendment  to  the  bill  which  is  in  effect  the 
substitution  of  another  bill  for  the  one  under  considera- 
tion. The  pending  bill  provides  principally  for  the 
leasing  of  water-power  sites  on  public  lands.  Senator 
Works'  proposed  amendment  provides  for  the  sale  and 
granting  of  those  rights  for  a  price  either  to  be  de- 
termined upon  between  the  Secretary  of  the  Interior 
and  the  purchaser,  or,  if  they  are  unable  to  agree,  then 
by  procedings  in  court.  Senator  Works  would  provide 
that  the  sale  may  be  made  to  any  person  who  has  ac- 
quired the  right  to  divert  and  distribute  and  use  the 
waters  under  the  laws  of  the  state  in  which  the  water 
power  is  situated.  His  proposal  distinguishes  from  the 
pending  measure  particularly  because  it  provides  for 
the  sale  rather  than  for  the  leasing  of  water-power 
rights. 

The  bill  continues  to  be  the  unfinished  business  of 
the  Senate,  a  tactical  position  which  might  seem  to  give 
it  some  assurance  of  being  voted  upon  soon,  but  there 
are  many  bills  on  the  calendar  of  the  Senate  in  which 
Senators  of  all  political  parties  have  special,  private 
interests,  and  the  water-power  bill  will  be  displaced  by 
common  consent  from  time  to  time  for  the  passage  of 
those  bills,  making  for  a  delay  in  the  final  action  upon 
it.  The  bill  will  certainly  be  so  amended  when  it 
leaves  the  Senate  that  it  is  doubtful  if  the  House  will 
pass  it,  and  there  is  even  doubt  as  to  whether  conferees 
could  agree  upon  it  in  the  few  days  remaining  of  the 
present  session  of  Congress. 
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CONGRESS  PROPOSES  TO  TAX 

BUSINESS  $214,000,000 

Part  of  Sum  Needed  to  Wipe  Off  Portion  of  National 

Deficit  and  to  Provide  Money  for  Next  Year — 

Proposed  Tax  on  Raw  Materials  Abandoned 

The  ways  and  means  committee  of  the  House  of  Rep- 
resentatives— the  revenue-producing  body  of  the  House 
— with,  it  is  formally  announced,  the  approval  of  Presi- 
dent Wilson  and  Secretary  of  the  Treasury  McAdoo, 
has  decided  to  wipe  off  some  of  the  enormous  deficit 
in  the  Treasury  and  to  provide  the  money  needs  of  the 
country  for  next  year  by  imposing  a  tax  of  8  per  cent 
on  corporations  and  co-partnerships  on  net  incomes  over 
$5,000  after  8  per  cent  normal  profits  (dividends)  has 
been  deducted.  Other  revenues  will  be  produced  by  an 
additional  inheritance  tax.  Other  requirements  will 
be  met  by  bond  issues,  some  of  which  have  already  been 
authorized  in  special  laws. 

The  sum  of  $525,000,000  is  needed  for  the  govern- 
ment. Of  this,  the  proposed  tax  on  business,  from 
corporations,  is  expected  to  furnish  $175,000,000.  The 
proposed  tax  on  business  co-partnerships  is  expected 
to  furnish  $39,000,000.  The  inheritance  tax  (addi- 
tional)  is  expected  to  yield  about  $22,000,000. 

For  the  present,  the  ways  and  means  committee  has 
abandoned  the  proposal  considered  last  week  to  tax  auto- 
mobile engines,  and  output  taxes  on  petroleum,  copper, 
aluminum,  pig  iron  and  rubber.  Chairman  Kitchin  of 
the  committee  has  been  authorized  to  draft  a  bill  along 
the  lines  outlined  above.  The  8  per  cent  tax  on  business 
now  proposed  is  3  per  cent  more  than  was  proposed  last 
week. 

The  proposed  taxes  of  $236,000,000  on  business  and 
inheritances  outlined  above  are  in  addition  to  the  bond 
issues  which  will  be  necessary  to  finance  the  govern- 
ment. 


TARIFF  AND  FEDERAL  TRADE 

COMMISSION  VACANCIES 

Speculation  Continues  Keen  in  Washington  Concern- 
ing the  Personnel  of  These  Commissions, 
Especially  the   Tariff   Commission 

Edward  N.  Hurley,  chairman  of  the  Federal  Trade 
Commission,  having  resigned  from  that  body,  to  take 
effect  Feb.  1,  there  are  now  practically  two  vacancies 
on  the  commission  which  the  President  must  soon  fill. 
Commissioner  Rublee  has  never  been  confirmed  by  the 
Senate  because  Senator  Gallinger  has  said  Mr.  Rublee 
is  "personally  obnoxious"  to  him,  Senatorial  courtesy 
allowing  the  Senator  from  New  Hampshire  to  prevent 
the  confirmation. 

In  this  connection  it  is  reported  in  Washington  that 
President  Wilson  is  considering  the  names  of  a  number 
of  men  who  would  make  suitable  appointees  on  both  the 
Federal  Trade  Commission  and  the  new  Tariff  Com- 
mission, and  that  he  may  be  expected  to  announce  the 
names  of  the  latter  commissioners  shortly.  Almost 
the  same  type  of  man  is  wanted  for  both  commissions. 
It  is  believed  extremely  unlikely  that  President  Wilson 
will  again  send  the  name  of  Mr.  Rublee  to  the  Senate, 
especially  as  Mr.  Rublee  has  been  named  as  a  member 
of  the  board  headed  by  General  Goethals,  to  observe 
the  working  of  the  so-called  Adamson  "eight-hour" 
railroad  act. 

There  is  much  speculation  in  Washington  concern- 
ing the  prospective  commissioners  on  these  two  bodies, 
and  in  regard  to  tariff  matters.  Secretary  McAdoo 
and  the  ways  and  means  committee  of  the  House  are 
searching  for  many  additional  articles  to  tax,   in  the 


form  of  tariffs  or  otherwise,  owing  to  the  big  deficit 
in  the  public  funds.  The  tariff  commission  when  ap- 
pointed will  have  much  to  say  on  these  matters  before 
any  definite  decision  is  made. 


REGENERATIVE  BRAKING 

DISCUSSED  BY  A.  I.  E.  E. 

Entire   Technical   Session   Held   in   Connection  with 
the  Pittsburgh  Meeting  Devoted  to  Con- 
sideration  of  the    Subject 

The  328th  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  was  held  at  Pittsburgh,  Pa.,  on  Jan.  12, 
under  the  auspices  of  the  Pittsburgh  section  of  the  trac- 
tion and  transportation  committee.  The  session  was 
called  to  order  by  President  H.  W.  Buck  who  introduced 
R.  E.  Hellmund  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  who  spoke  on  the  subject  of  regen- 
erative braking. 

Mr.  Hellmund  described  twenty-one  different  possible 
systems  for  regeneration,  explaining  in  detail  the  ad- 
vantageous features  and  limitations  of  many  possible 
methods  of  obtaining  regeneration  with  different  types 
of  motor.  He  attributed  the  meager  use  made  of  re- 
generative control  to  the  hitherto  increased  complica- 
tion and  decreased  reliability,  but  said  that  this  condi- 
tion has  changed  and  that  ordinary  requirements  for 
reliability  and  safety  can  now  be  met  with  a  high  de- 
gree of  success. 

Regeneration  with  three-phase  motors  does  not  intro- 
duce any  complication,  and  to  obtain  satisfactory  re- 
sults it  is  only  necessary  to  provide  electrical  equipment 
of  sufficient  capacity  to  take  care  of  the  regenerative 
current.  With  the  three-phase  system,  however,  the 
possibilities  for  reducing  the  speed  below  the  synchro- 
nous speed  of  the  motors  are  either  very  limited  in  scope 
or  necessitate  the  installation  of  cumbersome  equipment 
and  their  application  in  practice  does  not  seem  to  be 
very  likely  in  the  near  future.  The  difficulties  prevail- 
ing with  a  phase-converter  system  employing  a  single- 
phase  line  and  a  phase-converter  locomotive  are  prac- 
tically the  same  with  regard  to  regenerative  braking  as 
with  the  three-phase  system. 

The  present-day  direct-current  railway  motor  lends 
itself  less  readily  to  regeneration  than  the  polyphase  in- 
duction motor.  Separate  excitation  offers  the  most 
promising  possibility  for  successful  regeneration  and 
the  author  described  six  of  the  more  important  requi- 
sites that  have  to  be  considered  in  all  cases.  He  then 
discussed  the  principal  characteristics  of  the  source 
used  for  separate  excitation  and  the  consequent  charac- 
teristics of  the  main  generator. 

The  result  of  regeneration  upon  direct-current  lines 
may  at  times  be  rather  disadvantageous  with  regard  to 
fluctuations  in  line  voltage.  The  difficulty  of  connect- 
ing alternating-current  generators  to  the  line,  however, 
is  materially  reduced  as  compared  with  direct-current 
motors  because  the  inductive  effect  of  an  alternating- 
current  system  materially  reduces  the  tendency  toward 
current  peaks. 

The  paper  was  discussed  by  Robert  Lundell  of  New 
York  City ;  E.  W.  Alexanderson,  of  the  General  Electric 
Company,  Schenectady,  N.  Y. ;  Mr.  Hall  of  the  Westing- 
house  Electric  &  Manufacturing  Company;  R.  E.  Ferris 
and  W.  V.  Turner,  chief  engineer  of  the  Westinghouse 
Air  Brake  Company;  H.  M.  Hobart  of  the  General  Elec- 
tric Company;  F.  R.  Phillips  of  the  Pittsburgh  Rail- 
ways; Prof.  C.  A.  Adams  of  Harvard  University,  C.  L. 
Fortescue,  of  the  Electric  &  Westinghouse  Manufactur- 
ing Company  and  W.  B.  Potter  of  the  General  Electric 
Company. 
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in  Transoceanic  Communication  and  Control  of  Radio  Stations 
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Link    wire    telegraphy 
and   telephony    In   the 
United     States     have 
boon  bo  completely   stand- 

•  d  and  jive  such  ex- 
cellent Bervice  under  nor- 
mal conditions  thai  there 
is  little  indication  of  any 
radical   change    to    1)«'    ex- 

d  to  the  practice  of 
cither.  Vacuum  tube  am- 
plifiers of  the  "audion" 
type  are  finding  greater 
and  greater  use  in  the 
electrical  transmission  of 
speech,  and  it  is  presumed 
that  they  will  be  further 
extended.  Minor  improvements  which  increase  serv- 
ice effectiveness  are  of  course  made  almost  daily,  and 
will  doubtless  continue  to  appear.  In  wire  telegraphy, 
the  extension  of  printing  systems  is  to  be  noted.  Key- 
board transmitters  (operated  by  girls  having  no  knowl- 
edge of  Morse),  connected  in  synchronous  quadruplex 
relation  to  page-printing  receivers,  obviously  increase 
line  capacity  and  decrease  message  transmission  costs 
where  the  volume  of  traffic  is  large.  In  addition  to  the 
synchronous  multiplex  printers,  one  or  two  forms  of 
non-synchronized  printing  telegraphs  have  demon- 
strated their  practicability  and  will  in  all  probability 
find  further  commercial  applications  during  the  coming 
year. 

Submarine  cable  telegraphy  is  also  an  art  in  which 
basic  changes  must  come  slowly.  Like  the  wire  line 
systems,  the  existing  plant  meets  all  normal  needs.  Al- 
terations which,  because  of  their  radical  nature,  involve 
the  necessity  of  abandoning  reasonably  satisfactory  ap- 
paratus and  which  consequently  are  extremely  expen- 
sive, can  only  be  made  after  experience  has  shown  them 
actually  to  be  essential.  Various  proposals  of  inter- 
linking wire  telegraph  and  cable  systems  by  direct  re- 
lays, to  avoid  manual  repetition  of  messages,  as  well  as 
plans  for  distortionless  alternating-current  working, 
were  brought  out  during  the  year  just  closed.  Which 
schemes  possess  genuine  practical  merit  can  scarcely 
be  determined  without  extended  tests  on  a  commercial 
scale;  it  seems  unlikely  that  any  large  application  of 
either  of  these  general  plans  will  be  made  in  1917.  The 
use  of  magnifiers,  usually  of  the  galvanometer-con- 
trolled heated-wire  type,  is  said  to  be  proving  impor- 
tant in  increasing  cable  speed  and  signalling  reliability. 
In  all  probability,  therefore,  installation  of  these  in- 
struments will  be  continued. 

New  Devices  and  Methods  Appearing 

When  the  young  arts  of  radio  signaling  are  consid- 
ered, however,  very  different  conditions  are  found. 
Both  in  radio  telephony  and  radio  telegraphy  new  de- 
vices and  modes  of  operation  are  constantly  appearing. 
The  commercial  practice  is  fairly  well  defined,  and  en- 
tirely satisfactory  within  proper  limits,  but  new  in- 
ventions (or  new  applications  of  old  ideas)  continually 
tend  to  extend  the  limits  and  to  make  radio  available 
for  new  uses.  It  is  true  that  the  presentation  of  novel 
schemes  in  general  merely  changes  the  relative  empha- 


placed    Upon    Various   elements   of   the    radio   systems 
B    whole,   and   ordinarily   does   qo1    enforce   any    basic 

readjustments;  nevertheless,  the  presence  of  inventive 
effort  keeps  the  arts  in  a  state  of  ilux  and  results  in  an 
almost  phenomenal  growth  toward  the  highest  points  of 
commercial  utility. 

In  radio  telephony,  for  example,  nothing  fundament- 
ally new  has  appeared  since  the  earliest  work  involving 
vocal  modulation  of  a  continuously  radiated  stream  of 
sustained  electromagnetic  waves.  Yet  the  practical 
work  of  the  first  experimenters  has  been  completely 
eclipsed,  in  so  far  as  magnitude  is  concerned,  within 
the  past  year  or  so.  The  transmission  of  speech  across 
the  Atlantic  to  Paris,  and  over  the  continent  and  the 
Pacific  to  Honolulu  was  accomplished  in  1915  by  the 
effective  modulation  of  some  10  or  15  kw.  of  radio  fre- 
quency power.  During  1916  has  come  the  announce- 
ment that  speech  vibrations  have  been  used  for  the 
vocal  control  of  powers  some  five  times  as  great. 
Though  the  distance  effect  of  such  a  powerful  radio 
telephone  transmitter  has  not  been  demonstrated,  it  is 
obvious  that  transoceanic  distances  should  be  covered 
with  much  greater  ease  and  uniformity  than  in  the 
1915  tests.  Sound-wave  control  of  still  higher  powers 
seems  just  within  view,  and  it  has  been  stated  in  an 
entirely  confident  manner  that  the  coming  year  would 
see  speech  transmitted  by  radio  over  the  4000  miles 
which  separate  the  United  States  from  Germany. 

It  is  particularly  interesting  to  compare  these  great 
distances  covered  by  radio  telephony  with  the  limits  of 
length  of  telephone  cable  over  which  speech  is  effective. 
Now  that  wireless  telephonic  accomplishments  are  rival- 
ing those  of  the  line  telephone  in  the  matter  of  distance, 
the  possible  technical  and  economic  advantages  inherent 
to  the  radio  method  are  becoming  more  widely  appre- 
ciated. Concentrated  plant  maintenance,  distortionless 
transmission,  and  depreciation-free  trunk  "lines"  are 
points  of  superiority  which  will  be  given  further 
consideration. 

Atmospheric  Interference 

An  important  difficulty  which  confined  radio  telephony 
to  short-distance  working  was  that  of  modulating  the 
high  frequency  power  in  accordance  with  voice  waves. 
This  problem  seems  to  have  been  solved  in  a  large  meas- 
ure by  the  development  of  magnetic  and  vacuum  ampli- 
fiers. The  generation  of  powerful  streams  of  sustained 
waves,  for  either  telegraphy  or  telephony  by  radio,  has 
been  practicable  for  many  years.  There  remains  in  both 
branches  of  the  wireless  art,  however,  what  is  perhaps 
the  most  difficult  problem  of  all.  This  is  the  elimina- 
tion, or  reduction,  of  the  harmful  effects  of  atmospheric 
interference.  Until  the  "stray"  or  atmospheric  problem 
is  solved,  wastefully  large  power  is  essential  at  the 
transmitting  station,  for  the  signal  at  the  receiver  must 
be  so  strong  as  to  dominate  the  sounds  of  "static."  Long 
distance  signaling  dependent  upon  the  use  of  delicate 
amplifiers  at  the  receiving  station,  as  in  the  1915  radio 
telephonic  tests  across  the  oceans,  can  be  practiced  only 
when  atmospheric  interference  is  substantially  absent. 
The  reason  for  this  condition  is,  of  course,  that  the 
receiving  amplifiers  commonly  magnify  the  interfering 
effect  of  "strays"  as  much  or  more  than  the  desired 
signals.     Once  the  atmospherics  are  eliminated  or  re- 
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1 — Magnetic  amplifier  used  for  controlling  powerful  radio-fre- 
quency currents.  The  output  of  a  microphonic  transmitter,  once 
amplified  through  a  vacuum  tube,  has  modulated  telephonically 
some  75-kw.  of  radio-frequency  power. 

2 — 75-kw.,  50,000-cycle,  high-frequency  alternator  for  radio 
telegraphy  and  telephony.  When  connected  directly  to  a  tuned 
ar,!:!Lwire  system.  this  machine  generates  a  continuous  stream 
or  6000-meter  ether  waves. 

3 — Page  printing  telegraph  with  girl  operators  sending  from  one 
end  ot  a  quadruple  duplex  installation.  A  single  wire  with 
ground  return  is  thus  used,  on  the  synchronous  distribution  plan 
to  transmit  simultaneously  eight  messages.  Each  is  automatically 
typewritten  by  the  receiving  machine  at  from  forty  to  sixty  words 
per  minute. 

4—  The  main  tower  of  the  new  Sayville,  Long  Island,  wireless 
station  which  is  in  daily  communication  with  Nauen,  Germany. 
iwo  other  500-ft.  towers  have  been  erected,  and,  together  with  the 


central  tower  shown,  support  a  "roof"  antenna  having  a  ridge 
length  of  about  2000  ft.  200-kw.  is  used  in  signaling  across  the 
4000  miles  to  the  station   near  Berlin. 

5 — The  United  States  government  station  at  Arlington  near 
Washington.  The  central  tower  is  600  ft.  high,  and  the  others  150 
ft.  Trans-Atlantic  telephony  was  first  accomplished  from  this 
plant. 

6 — Poulsen   100-kw.  arc  transmitter  used  during  San  Francis,  n- 
Honolulu    tests.      A    typical   form   of   this   type   of  undamped    wave 
generator.      The   arc  discharge   in   a   strong  magnetic   field    Is 
that    it    produces    sustained    electrical    oscillations    of    radio    fre- 
quency. 

7 — DePorest  audion  amplifier.  The  characteristic  structure  of 
hot  filament,  cold  plate  and  intermediate  grid  electrode  is  embodied 
in  each  of  the  three  evacuated  tubes  shown.  Such  devices  are 
capable  of  magnifying  telephonic  currents  without  introducing 
great  distortion. 
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duced  before  the  amplifier  ia  reached,  however,  feeble 
incoming  ved  power  may  be  inuli  up  materially 

by   local   telephone   relaj    action,  and  i  corre  ponding 
saving  in  transmitter  power  will  result. 

During  1916  s  number  of  new  propo  ala  for  traj 
reduction  have  been  broughl  forward,  it  seems  likely 
thai  during  the  coming  year  ;it  least  two  of  these  tneth 
oils  will  have  sufficiently  extended  practical  trials  to 
determine  their  true  commercial  value,  in  the  pa  t 
fifteen  yeara  or  ao  s  vast  group  of  atatic-preventing 
achemes  have  been  tried  and  found  worthless  for  then 
Intended  purpose.  Nevertheless,  by  the  elimination  of 
man)  false  Ideas  on  atmospherics  (rather  than  by  the 
elimination  of  the  interference  itself)  these  early  plana 
have  been  of  material  assistance  in  the  growth  of  the 
art.  When  a  well-informed  radio  engineer  of  to-daj 
brings  forward  a  stray  reducing  invention,  the  proba- 
bility that  it  will  prove  useful  is  far  greater  than  was 
the  ease  under  equivalent  circumstances  some  live  years 
ago. 

The  "static"  problem  is  not  the  only  one  engaging  the 
attention  of  workers  in  the  art,  though  it  is  probably 
of  the  greatest  basic  importance.  The  combination  of 
sustained  wave  generation  by  are  or  machine  having 
radio  frequency  output,  with  "heterodyne"  or  electrical 
beat  receivers,  has  already  provided  a  practical  f] 
dom  from  atmospheric  disturbance  which  makes  long 
distance  radio  telegraphy  entirely  practical.  The  main 
advantage  to  be  secured  from  further  stray  reduction  is 
the  great  economy  of  sending  power  (and  the  conse- 
quent simplification  of  transmitter  design  and  con- 
struction )  which  will  result.  Since  this  is  a  matter 
controlling  the  size  of  profits  to  be  gained,  rather  than 
determining  commercial  operability,  many  engineers 
have  directed  their  energies  along  other  lines.  The 
transmission  of  messages  over  great  distances  at  high 
Morse  speeds  in  the  neighborhood  of  100  words  per 
minute,  and  the  automatic  recording  of  received  signals 
in  such  systems,  are  approaching  conditions  of  prac- 
tical performance.  In  fact,  such  "rapid"  systems  are 
already  in  use  at  some  of  the  most  important  trans- 
oceanic stations. 

Commercial  or  Governmental  Ownership 

Although  much  attention  is  being  given  to  the  diffi- 
culties emphasized  by  the  conditions  of  long  distance 
radio  signaling,  steady  improvement  in  local  and  ship- 
to-shore  service  is  to  be  noted.  The  probability  that 
generators  of  undamped  waves  suitable  for  ship  work- 
ing, and  producing  the  extremely  high  frequencies  cor- 
responding to  the  300  and  600  meter  wave  lengths  spe- 
cified by  law,  will  be  brought  out  during  the  coming 
year,  shows  the  drift  of  all  branches  of  the  art  toward 
the  continuous-wave  method.  Ship-and-shore  communi- 
cation has  had  a  hard  struggle  against  restrictive  legis- 
lation of  a  most  unintelligent  sort,  but  has  grown  and 
improved  despite  the  handicaps  imposed  by  the  Berlin 
and  London  International  Radio  Conventions.  The 
military  interests  of  the  federal  government,  acting  in 
the  name  of  "preparedness,"  are  now  urging  further 
and  stricter  laws  to  govern  the  commercial  operation  of 
radio  telegraphy.  It  is  admitted  that  the  proposed 
legislation  is  intended  to  make  possible,  if  not  inevita- 
ble, the  naval  ownership  of  coast  radio  stations  involved 
in  ship-to-shore  signaling.  Commercial,  scientific  and 
non-military  interests  are  opposing  the  Navy  Depart- 
ment's campaign.  The  outcome  is  not  yet  in  sight,  but 
the  conflict  promises  to  be  memorable.  Its  result  will 
determine  whether  radio  signaling  in  the  United  States 
will  continue  to  hold  its  present  position  of  pre- 
eminence, or  whether  the  art  will  be  subject  to  the 
initiative-killing  suppressive  policies  of  military  owner- 
ship and  domination. 


SOME  NEEDS  OF  THE 

ILLUMINATING  ENGINEER 

Illumination     Considerations    That     Involve     Design, 

Selection  and  Installation  of  Fixtures  for 
Gas  Pilled    Tungsten    Lamps 

I'.v  DR.   LOUIS   BELL 

This  brief  article  is  written  in  the  hope  that  it  may 
lir  to  activity  the  designer  of  illiiininat  ing  accessories, 

bring  the  maker  to  an  appreciation  of  some  missed  op 

port  unities,  and  perhaps  bring  into  the  spotlight  some 
excellent  devices  already  at  hand  but  not  yet  as  widely 
known  as  they  deserve.  The  coming  of  the  Mazda  <i 
lamp  into  wide  use  has  materially  changed  the  require- 
ments for  lighting  accessories  like  .shades,  globes  and 
reflectors.  The  Ala/da  C  lamp  does  not  interchange. 
readily  in  the  devices  convenient  for  the  older  type. 
This  difficulty  was  appreciated  from  the  very  first  and 
has  been  in  part  remedied,  so  that  special  lines  of  fix- 
tures have  been  brought  out  at  least  fairly  well  adapted 
for  the  new  illuminant.  Yet  the  range  of  fixtures  for 
type  C  lamps  is  still  limited,  and  in  particular  there  is 
need  for  so:-ket  and  shade  holding  adapters  so  that  many 
excellent  installations  of  glass  ware  can  be  conveniently 
utilized.  This  work  is  under  way,  but  it  is  far  from 
complete.  Somewhat  more  serious  are  the  difficulties 
brought  by  the  concentrated  filament  of  the  type  C 
lamp,  valuable  for  some  purposes  yet  presenting  a 
source  of  such  enormous  brilliancy  that  it  requires 
special  treatment.  Globes  which  were  entirely  unob- 
jectionable with  the  type  B  lamps  glare  very  seriously 
when  equipped  with  type  C  and  in  many  instances  the 
new  filament  shows  a  conspicuously  bright  spot. 

The  concentrated  source  of  light,  too,  complicates 
considerably  the  design  of  many  excellent  types  of  semi- 
indirect  fixtures;  the  shadows  at  the  edge  of  the  bowl 
become  hard  and  unpleasant,  and  the  chain  shadows, 
too,  form  black  markings  on  the  ceiling  much  more  ob- 
trusive than  those  due  to  the  more  extended  filament  of 
the  earlier  lamps.  To  overcome  the  former  difficulty 
particular  care  has  to  be  used  in  planning  the  edge  of 
the  bowl  and  in  positioning  the  filament  with  the  ut- 
most accuracy.  Here  again  a  suitable  set  of  adapters 
would  be  a  great  convenience  in  getting  the  filament  at 
exactly  the  right  point.  Likewise  the  chains  should  be 
lightened  and  so  positioned  as  to  diminish  the  shadows 
as  far  as  feasible.  As  regards  the  material  of  the 
bowls  the  filament  does  not  as  a  rule  show  through  con- 
spicuously, but  often  produces  a  bright  diffused  spot 
which  greatly  detracts  from  the  appearance  of  the  fix- 
ture when  lighted.  Here  again  careful  positioning  of 
the  lamp  is  necessary,  and  as  the  type  C  lamps  are  now 
fitted  for  horizontal  burning  multiple  fixtures  can  and 
should  be  used  very  much  more  than  they  were  at 
first.  Extra  care  has  to  be  exercised  in  order  to  ob- 
tain a  suitable  diffusion  of  the  light  between  the  trans- 
mitted light  and  the  reflected  rays,  and  in  general  terms 
the  bowl  design  can  well  be  modified  in  the  direction  of 
more  oblique  incidence  of  the  reflected  rays,  producing 
better  diffusion  on  the  ceiling  and  at  the  same  time 
lessening  the  effective  transmission. 

In  general,  too,  the  size  of  bowls,  and  for  that  mat- 
ter globes,  or  other  inclosing  shades,  must  be  some- 
what larger  than  with  the  earlier  lamps  to  avoid  too 
great  intrinsic  brilliancy.  If  one  stops  to  consider  the 
apparent  area  of  the  diffusing  screen  used,  for  instance, 
to  house  a  500-watt  lamp  and  measures  the  light  trans- 
mitted, it  will  often  be  found  that  the  intrinsic  bril- 
liancy of  the  fixture  runs  very  much  higher  than  is  de- 
sirable for  good  illuminating  practice.  This  difficulty 
is  in  part  due  to  lack  of  thought  in  changing  illumi- 
nants,   and   in  part  to  the  constant  and   very  natural 
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tendency  of  manufacturers  to  keep  down  cost  of  fix- 
tures by  diminishing  their  size.  There  are  a  good  many 
fixtures  adapted  for  type  C  lamps  on  the  market,  which, 
from  the  standpoint  of  intrinsic  brilliancy,  are  abso- 
lutely intolerable  with  the  size  of  lamp  for  which  they 
are  listed.  This  same  difficulty  was  conspicuous  in  the 
days  when  open  shades  were  the  general  rule.  There 
was  a  constant  tendency  to  make  them  just  a  little  too 
small,  and  the  writer  for  some  years  habitually  used 
with  a  given  lamp  the  next  larger  size  of  shade  to  get 
the  skirt  deep  enough  to  protect  the  eye.  This  diffi- 
culty, both  with  open  shades  and  with  inclosed  ones,  is 
greatly  aggravated  by  the  type  C  lamp  and  a  little  more 
liberality  in  the  matter  of  sizes  would  improve  the  situ- 
ation very  much.  It  is  true  that  the  commercial  pres- 
sure of  costs  is  against  this  change,  but  on  the  other 
hand  good  engineering  demands  it.  It  is  one  of  the 
inevitable  penalties  paid  for  having  available  an  illumi- 
nant  of  peculiarly  high  efficiency.  Part  of  the  advan- 
tage gained  in  watt  consumption  has  to  be  sacrificed  in 
many  cases  to  requirements  of  proper  installation. 

Finally,  there  is  an  increasing  call  for  shades  of  color 
somewhat  toned  in  order  to  avoid  the  extreme  white- 
ness of  the  type  C  lamps.  This  is  extremely  useful  for 
some  purposes  as  witnessed  by  the  rapidly  increasing 
use  of  these  units,  and  even  those  in  which  still  higher 
efficiency  and  a  blue  bulb  gives  the  daylight  effects 
sometimes  greatly  desired;  but  there  is  a  large  call  es- 
pecially in  domestic  work  for  toning  in  the  other  direc- 
tion, toward  the  red  and  yellow.  It  is  a  comparatively 
easy  matter  to  get,  at  a  price,  built-up  shades  to  meet 
this  requirement,  but  there  is  certainly  an  admirable 
■chance  for  a  line  of  well-designed  decorative  shades  of 
moderate  price  to  meet  the  special  requirements  of  the 
very  white  and  very  bright  modern  lamp.  The  manu- 
facturer who  will  specialize  a  little  in  this  direction  at 
the  present  time  is  likely  to  reap  a  very  satisfactory 
reward.  Suitable  shades  can  be  obtained  by  discrim- 
inating search  but  they  ought  to  be  so  common  an  ar- 
ticle of  manufacture  and  carried  so  regularly  in  stock 
that  the  purchaser  would  find  them  ready  to  his  hand. 
Plain  bulbs  dipped,  and  bulbs  made  of  colored  glass,  are 
already  coming  into  use  and  for  certain  purposes  are 
quite  sufficient,  yet  they  hardly  give  the  same  result 
in  softening  of  light  as  artistically  designed  fixtures. 


1917  Legislature  that  there  should  be  first  a  prelimi- 
nary hearing  and  decision  upon  the  broad  question  of 
the  public  convenience  and  necessity  to  be  served  by 
the  line.  If  this  is  decided  affirmatively  and  the  com- 
pany is  unable  subsequently  to  acquire  rights  for  the 
entire  length  of  its  line,  further  hearings  and  decisions 
as  at  present  provided  may  then  be  had  looking  directly 
to  the  exercise  of  eminent  domain. 


Eminent  Domain  and  Transmission  Lines 

When  the  laws  relating  to  the  manufacture,  distribu- 
tion and  sale  of  gas  and  electricity  were  codified  and 
extended  in  Massachusetts  (Chap.  742,  Acts  of  1914), 
a  new  section  (128)  was  introduced  giving  a  limited 
power  of  eminent  domain  for  the  construction  of  trans- 
mission lines.  As  a  condition  precedent  to  the  exercise 
of  this  power  it  had  first  to  appear,  after  a  public  hear- 
ing, that  the  company  had  acquired  rights  in  the  public 
ways  or  over  private  lands  for  more  than  three-fourths 
of  its  length  in  the  city  or  town  through  which  it  was 
to  pass,  and  that  the  line  was  necessary  and  would 
serve  the  public  convenience  and  be  consistent  with  the 
public  interest. 

Experience  in  the  administration  of  the  law  has  de- 
veloped a  serious  embarrassment  in  that  a  company 
has  no  occasion  or  even  right  to  invoke  the  gas  and 
electric  light  commission's  authority  until  it  has  pur- 
chased or  optioned  not  less  than  75  per  cent  of  the  route 
and  is  held  up  by  a  few  landowners  with  whom  it  can- 
not trade  at  all  or  upon  reasonable  terms.  At  this 
stage  the  commission  is  called  upon  to  pass  for  the 
first  time  upon  the  questions  which  are  fundamental 
to  the  exercise  of  eminent  domain.  In  place  of  the 
present  procedure  the  commission   recommends  to  the 


MUNICIPAL  PLANTS  SHOULD 

SHARE  COST  OF  REGULATION 

Massachusetts  Commission  Also  Recommends  That 

All  Managers  of  Municipal  Plants  Be  Chosen 

from  Civil  Service  List 

Massachusetts  municipalities  operating  lighting 
plants  have  from  the  outset  been  required  to  make 
annual  returns  to  the  Gas  and  Electric  Light  Commis- 
sion and  are  subject  to  its  specific  authority  with  respect 
to  certain  features  of  their  business.  They  are  not 
required  at  present  to  share  in  the  board's  expenses, 
which  have  been  entirely  assessed  upon  the  private  com- 
panies under  its  supervision.  Since  municipal  lighting 
plants  were  first  acquired,  states  the  commission  in  its 
recommendation  for  legislation  just  filed  with  the  Gen- 
eral Court,  the  board  has  been  frequently  called  upon 
for  interpretation  of  the  municipal  lighting  law,  and  for 
advice  as  to  accounts  and  the  conduct  of  the  business 
and  still  devotes  an  increasing  amount  of  time  to  them. 
In  view  of  their  number  and  importance  the  Commission 
believes  that  the  time  has  come  when  its  expenses 
should  be  assessed  upon  municipal  plants  as  well  as  upon 
the  privately  owned  companies,  and  recommends  legis- 
lation to  this  effect  at  the  present  session. 

The  commission  has  for  many  years  regarded  the 
existence  of  the  power  of  a  municipality  to  acquire  a 
gas  or  electric  plant,  even  though  not  exercised,  an 
important  aid  to  the  effective  public  regulation  of  the 
privately  owned  companies  under  its  supervision.  In 
its  recommendations  the  board  points  out  that  the  value 
of  this  power  is  dependent  upon  the  successful  opera- 
tion of  such  plants  as  have  already  been,  acquired  by 
cities  or  towns.  "One  weakness  which  experience  has 
developed  is  the  insecure  tenure  of  office  of  the  man- 
agers of  such  plants,  and  the  pressure  which  is  fre- 
quently brought  to  bear  upon  them  to  permit  or  adopt 
practices  with  respect  to  the  conduct  of  the  business 
which  will  in  time  undermine  the  efficiency  of  such 
plants  and  the  integrity  of  the  public  investment  there- 
in," states  the  report.  The  manager  of  the  largest  and 
most  successful  municipal  plant  in  the  commonwealth 
(Holyoke)  was  in  1915,  by  special  act,  put  under  the 
civil  service  laws  to  its  distinct  advantage.  The  board 
believes  that  the  managers  of  all  municipal  lighting 
plants  should  be  brought  under  the  civil  service. 

The  report  further  points  out  that  any  abandonment 
of  public  ownership  once  undertaken  may  seriously 
impair  the  value  of  the  existence  of  the  power  in  cities 
and  towns  to  engage  in  the  business  of  supplying  gas 
and  electricity  as  an  aid  in  the  proper  regulation  of  gas 
and  electric  companies.  Considerable  headway  has 
recently  been  made  in  two  important  instances  (Con- 
cord and  Westfield)  in  projects  for  the  sale  to  privately 
owned  companies  of  existing  municipal  plants.  In  two 
minor  instances  such  sales  have  occurred.  The  com- 
mission recommends  legislation  prescribing  the  same 
careful  and  deliberate  action  in  abandoning  as  in  under- 
taking public  ownership.  Municipal  plants  have  hitherto 
been  restricted  from  supplying  power  to  electric  rail- 
ways for  car  service,  and  the  board  recommends  that 
this  prohibition  be  nullified. 
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Features  of  New  Jersey  Company's  Latest  Station 


B\   l*.  ll    I'm  \>i 
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Switching   and    Reactor   Arrangements, 
Use    of    Special    Apparatus    and    Pro- 
visions for  Insuring  Continuous  Service 
and  Facilitating  Plant  Operation 


THE  new  Essex  station  of  the  Public  Service  Elec- 
tric Company  of  New  Jersey  embodies  the  most 
modern  of  construction  features.  Among  these  are 
the  use  of  25,000  kva.  1800  r.p.m.  turbo-generators  with 
direct-connected  exciters,  provisions  for  reclaiming  heat 
lost  in  the  electrical  apparatus,  switching  methods  to 
permit  independent  or  parallel  operation  of  generators, 
employment  of  synchronizing  and  feeder  reactors,  iso- 
lation of  switch  and  control  house  from  remainder  of 
plant,  arrangements  for  transferring  control,  extensive 
use  of  motor  drive  for  auxiliaries,  provisions  for  an 
uninterrupted  supply  of  exciting  energy  and  aluminum 
arresters  on  the  generator  fields.  Other  novel  features 
which  may  be  found  at  this  plant  are  the  elaborate  indi- 
cating and  recording  boiler-room  instruments,  motor- 
operated  steam  and  water  valves,  multi-recorders  for 
indicating  sequence  of  switch  operations,  faulty-cable 
localizers,  high-tension  testing  apparatus,  signalling 
system  for  auxiliary  attendants,  automatically  indicat- 
ing load-dispatcher  board,  and  radial-type  control 
system. 

General  Layout  of  Station 

Essex  station  is  located  on  the  Passaic  River  about 
2.5  miles  east  of  Newark.  N.  J.  This  station  had  to 
be  built  to  provide  for  present  and  future  increases 
of  both  commercial  and  railway  loads  and  to  insure 
continuity  of  service  with  economy  of  operation.  Of 
the  available  sites,  the  one  selected  was  chosen  because 
of  its  nearness  to  load,  abundance  of  circulating  water, 
convenient  facilities  for  receiving  coal  by  rail  and  water, 
and  because  of  ample  coal-storage  space.  Construction 
was  started  in  1914  and  on  Oct.  1,  1915,  the  first  power 
was  delivered  from  its  generators. 

The  layout  of  the  station  will  permit  an  ultimate  in- 
stallation of  six  generators.  The  first  installation  in- 
cluded two  25,000  kva.  generators  and  four  boilers,  one 
generator  being  considered  spare.  In  1916,  four  addi- 
tional boilers  were  installed,  and  orders  were  placed  for 
a  third  generator  of  35,000-kva.  capacity  and  another 
set  of  four  boilers  to  be  installed  in  1917.     The  coal- 


nandling  equipment  is  designed  for  an  ultimate  station 
capacity  of  200,000  kva. 

Of  the  ultimate  station,  one-third  of  the  boiler  house, 
one-half  of  the  turbine  room  and  one-half  of  the  switch 
house  are  now  constructed.  This  year  the  switch  house 
will  be  extended  to  accommodate  more  out-going  feeders, 
and  the  second  section  of  the  boiler  house  will  be 
erected.  The  present  boiler  house  is  166  ft.  deep,  116 
ft.  wide  and  106  ft.  high;  the  turbine  room  is  90  ft. 
wide,  113  ft.  high  and  167  ft.  long;  and  the  switch 
house  is  70  ft.  wide,  95  ft.  high  and  117  ft.  long,  with 
six  floors.  Future  extensions  to  the  station  will  be  made 
toward  the  south. 

Since  this  article  centers  on  the  electrical  features 
of  the  station,  mention  will  be  made  of  other  equipment 
only  when  necessary  for  completeness  or  clearness.  At 
the  east  river  end  of  the  boiler  house  is  a  coal  tower 
which  includes  all  equipment  necessary  for  (1)  unload- 
ing coal  from  railroad  cars  or  river  barges,  crushing 
it  to  uniform  size  and  conveying  it  to  the  coal  bunkers 
located  back  of  and  adjoining  the  boiler  house;  for  (2) 
unloading  coal  from  railroad  cars  or  river  barges  for 
storage  in  the  coal  yard;  or  for  (3)  reclaiming  coal  from 
the  storage  yard,  crushing  and  conveying  it  to  the  coal 
bunkers.  Chutes  are  provided  in  the  outside  coal  bunk- 
ers, opposite  the  end  of  each  firing  aisle,  so  that  coal 
may  be  brought  into  the  building  and  distributed  to 
the  motor-driven  stokers  by  means  of  15-ton  motor- 
driven  weighing  larries,  one  for  each  firing  aisle. 

The  boilers  are  located  on  the  main  floor  of  the  boiler 
house  and  are  arranged  four  per  row,  with  firing  aisles 
at  right  angles  to  the  center  line  of  the  turbine  room. 
Below  them  in  the  basement  are  located  ash-handling 
equipment,  forced-draft  blowers,  boiler  feed  and  mis- 
cellaneous pumps,  piping  and  the  power-distribution 
switchboard  for  the  present  section  of  the  boiler  house. 
Above  the  boilers  are  the  economizers,  one  being  pro- 
vided for  each  boiler.  Provision  is  made,  as  usual,  for 
by-passing  the  flue  gases.  When  the  economizers  are 
being  used,  the  gases  are  drawn  through  them  by 
motor-operated  induced  draft  fans. 
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A  wider  turbine  room  than  is  usually  employed  in 
central  stations  was  provided  to  allow  the  installation 
of  generating  units  of  35,000  kva.,  without  cramping 
the  space  required  for  assembling  and  repairs.  A  100- 
ton  electrically  operated  crane  was  also  provided.  Space 
was  allowed  at  the  north  end  of  the  turbine  room  for 
three  150-kw.  motor-driven  exciters,  one  of  which  is 
now  installed.  Under  the  turbine  room  is  a  basement, 
approximately  30  ft.  high,  containing  the  condensers, 
auxiliary  apparatus  and  air-washing  equipment  for  the 
generators. 

Isolated  from  the  rest  of  the  station  and  standing 
to  the  west  of  the  turbine  room  is  the  switch  house, 
which  contains  six  floors.  A  covered  bridge  connects 
the  buildings.  The  southern  part  of  the  building  con- 
tains the  high-tension  equipment,  while  the  remainder 
is  devoted  to  offices,  station-power  equipment,  storage 
batteries  and  the  control  room. 

Main  Electrical  Connections  and  Switching 
Arrangements 

For  the  main  electrical  connections  an  adaptation  of 
the  old  arc-board  scheme  has  been  adopted,  since  it 
affords  very  flexible  operation.  With  this  arrangement, 
which  consists  of  one  generator  bus  and  one  feeder 
group  bus  for  each  generator  installed,  any  generator 
may  be  connected  directly  to  any  group  of  feeders. 
Eleven  feeders  will  eventually  be  connected  to  each 
group  bus.  Oil  switches  are  used  between  each  gen- 
erator, its  respective  bus  and  the  tie  bus,  and  also  be- 
tween each  generator  bus  and  group  bus.  In  addition 
selector  switches  are  provided  so  that  each  feeder  may 
be  connected  to  either  of  two  group  buses.  Including 
the  feeder  oil  switches,  but  not  the  ground  suppressor 
oil  switch  which  will  be  connected  to  the  tie  bus,  there 
will  thus  be  180  high-tension  oil  switches  required  in 
the  ultimate  plant  of  six  generators  and  sixty-six  feed- 
ers, making  30  switches  per  generator.  The  relatively 
large  number  of  oil  switches  is  justified,  however,  by 


the  ease  with  which  loads  may  be  shifted  from  one 
generator  to  another,  individual  feeders  segregated  for 
special  operating  conditions  or  test,  and  buses  quickly 
cleared  for  repairs. 

Reactors  will  be  installed  later  between  each  genera- 
tor and  the  tie  bus  for  the  following  reasons:  (1)  To 
protect  the  generator  windings,  buses,  connections  and 
oil  switches;  (2)  to  help  maintain  service  when  a  fault 
develops  on  one  feeder;  (3)  to  maintain  service  on  all 
feeders  when  trouble  occurs  in  any  one  of  the  genera- 
tors, and  (4)  to  secure  protection  while  obtaining  the 
several  operating  advantages  of  parallel  operation.  The 
particular  connection  selected  for  these  reactors  was 
chosen  because  it  will  permit  using  the  minimum  size 
reactors  under  given  conditions  of  generator  capacity, 
reactance  and  short-circuit  protection.  The  general 
scheme  of  connections  and  the  effect  of  the  tie-bus  re- 
actors on  short-circuit  with  grounds  are  shown  in  the 
diagram  on  page  128. 

Reactors  will  also  be  used  in  each  high-tension  feeder, 
those  connected  with  substations  having  5  per  cent  re- 
actance and  those  for  tie  feeders  to  other  stations  having 
2.5  per  cent.  Since  reactance  is  also  inserted  in  the 
other  ends  of  the  tie  feeders  the  total  is  the  same  as 
for  feeders  to  substations.  The  effect  of  the  tie-bus 
reactors  is  indicated  by  accompanying  curves.  These 
are  based  on  six  25,000-kva.  generators  like  those  in- 
stalled at  present,  carrying  separate  loads,  and  a  short- 
circuit  occurring  on  a  generator  bus  or  lead.  With  the 
particular  value  of  reactance  selected,  therefore,  the 
maximum  short-circuit  current  will  be  within  the  rup- 
turing capacity  of  the  oil  switches  employed.  The  reac- 
tors will  not  be  installed  until  the  35,000-kva.  generator 
ordered  for  1917  delivery  is  in  place,  since  one  of  the 
two  25,000-kva.  generators  was  intended  originally  as  a 
reserve  unit.  As  shown  by  the  diagram  of  main  elec- 
trical connections,  disconnecting  switches  are  inserted  in 
the  tie  bus  between  each  generator  so  any  section  may 
be    repaired    while    the    generators    are    tied    together 


TWO    25,000-KVA.    TURBO-GENERATORS    COMPRISING    PRESENT    STATION  EQUIPMENT.    A  35,000-KVA.  UNIT  IS  BEING  INSTALLED  AND 
PROVISIONS    ARE    MADE   FOR   EXTENDING   THE    STATION    TO    ACCOMMODATE    SIX    GENERATORS    HAVING 

A  TOTAL  RATING  OF  OVER  200,000   KVA. 


E LECTRICAL     WORLD 


Vol..  G9,  No.  8 


January  20,  1917 


ELECTRICAL     WORLD 


12r 


through  the  loop.  Reverse-power  relays  protect  the  gen- 
erator oil  switches,  overload  relays  with  high  time  set- 
ting the  tie-bus  switches,  time-element  relays  the  feeder 
selector  switches  and  radial  feeders,  and  special  relays 
the  tie  feeders.  The  generator  selector  switches  are 
non-automatic. 

Since  it  was  not  considered  necessary  to  have  the 
switchboard  operators  see  the  turbines,  the  switch  house 
was  detached  from  the  turbine  room.  This  arrangement 
permits  better  lighting  and  ventilation,  and  minimizes 
the  chance  of  serious  trouble  in  the  boiler  or  turbine 
room  interfering  with  switchboard  operation  or  load 
dispatching.  The  arrangement  of  apparatus  in  the 
switch  house  is  shown  in  accompanying  cross-sections 
and  the  wiring  diagram  in  conjunction  with  these  sec- 
tional views  shows  the  course  of  circuits. 

Switch  Structures,  Cable  and  Wiring 

The  various  compartments,  switch  cells  and  bus  struc- 
tures in  the  station  are  constructed  of  special  concrete 
brick,  and  are  painted  a  battleship  gray.  For  mount- 
ing the  supports  of  the  main  leads  and  disconnecting 
switches,  cast-iron  inserts  were  built  in  these  struc- 
tures and  also  cast  in  the  floors.  For  the  generator  leads 
and  feeder  selector  leads  cambric-insulated  and  braided 
copper  tubing  is  used.  The  feeder  connections  are  350,- 
000  circ.  mil.  cambric-insulated  braided  cable  and  the 
13,200-volt  buses  are  bare  flat  copper.  Double  supports 
are  used  for  the  buses  and  the  generator  leads  to  further 
safeguard  these  important  parts  of  the  main  connec- 
tions. Connections  in  the  copper  tubing  are  made  by 
"shrink-fit"  copper  connectors  to  insure  an  absolutely 
reliable  electrical  and  mechanical  connection.  The  cables 
for  the  440-volt  power  service  and  the  main  lighting 
feeders  are  cambric  insulated  and  lead  sheathed. 

All  of  the  automatic  solenoid-operated  oil  switches 
are  equipped  with  special  "trip-free"  relays  which  will 
not  allow  the  oil  switch  to  be  held  closed  in  case  it  has 
been  closed  on  a  short-circuit.  This  permits  proper 
operation  of  overload  and  other  protective  relays  with 
close  time  settings.  The  control  cable  for  each  oil 
switch  is  carried  in  a  separate  conduit  from  start  to 
finish  and  the  old  type  of  common  pull  box  has  been 
abandoned.  The  13,200-volt  oil  switches  are  mounted 
in   concrete   brick  cells,   with   the   operating   solenoids 


above,  while  the  440-volt  oil  switches  are  mounted  on 
pipe  framework  with  the  operating  solenoids  at  the  front 
of  the  switch.  Every  13,200-volt  and  440-volt  discon- 
necting switch  is  equipped  with  a  lock  which  prevents 
the  switch  being  opened  except  by  a  switch  hook. 

In  the  present  part  of  Essex  station  there  is  in  the 
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CONNECTIONS   OF   GENERATORS   WITH    GROUP   BUSES   AND 
OUTGOING  FEEDERS 

neighborhood  of  250,000  ft.  of  conduit  of  all  sizes.  Most 
of  it  is  of  iron,  although  some  brass  was  used  for  runs 
near  or  across  single-conductor  leads  passing  through 
floors  and  walls.  Fiber  conduit  was  used  for  the  gen- 
erator cables  between  the  turbine  room  and  switch-house 
basements.  A  large  part  of  the  lighting  and  control 
conduits  in  the  boiler  house  are  run  exposed,  but  else- 
where conduits  are  carried  largely  in  the  floors  and 
behind  curtain  walls.  Many  individual  junction  and 
pull  boxes  are  installed  to  facilitate  pulling  cable  and 
for  protection  between  cables.  On  account  of  the  large 
number  of  conduits  and  the  necessity  of  properly  iden- 
tifying them  while  making  up  the  conduit  drawings, 
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during  construction,  and  for  future  additions,  a  nun 
taring  scheme  waa  adopted. 

Taking  up  the  entire  apace  on  the  fifth  Boor  under  the 
■ontrol   room   la  a  conduit    room,  where  moat   of  the 
londuita  coming  up  the  walls  and  in  the  fioora  are  dia 
trlbuted   to   their   pi  tinationa   in   the  control 

room.     H   la  believed   thia  control  conduit    room   is  a 
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EFFECT    OF    TIE-BUS    REACTORS    ON    SHORT-CIRCUIT    CURRENTS 
WITH  GROUNDS  AS  INDICATED 

somewhat  novel  solution  of  the  problem  of  properly 
distributing  the  conduits  while  providing  for  any 
changes  that  may  be  required  in  the  future  by  expan- 
sion or  changes  in  arrangement. 

Type  of  Control  System  Used 

Particular  attention  was  given  to  laying  out  the  con- 
trol system  so  it  would  be  as  reliable  as  possible  and  so 
any  trouble  could  be  localized,  easily  located  and  service 
restored  immediately  through  the  proper  emergency 
connections. 

To  use  a  radial  scheme  of  control  distribution  satis- 
factorily it  has  been  necessary  to  resort  to  special  relays 
and  connections  to  avoid  any  inter-connections  between 
the  branch  feeds  of  the  system  under  all  operating  con- 
ditions. The  chance  that  trouble  on  one  branch  feed 
may  affect  the  rest  of  the  system  is  therefore  very  re- 
mote. A  35-kw.  charging  set  will  be  floated  on  the 
control  battery  continuously,  but  in  case  of  trouble  the 
control  system  may  be  connected  to  the  250-125-volt 
exciter  battery  leads. 

The  control  switchboards,  which  consist  of  two 
groups  of  three  boards  each,  are  arranged  in  curved 
rows  on  opposite  sides  of  the  operators'  desk.  One  group 
of  boards  is  for  the  generators  and  exciters  and  the 
other  set  for  feeders.  The  boards  nearest  the  operator's 
desk  are  of  the  bench  type,  and  carry  the  control 
switches  and  indicating  lamps.  The  second  row  of 
panels  is  vertical,  and  carries  the  indicating  instru- 
ments. The  third  row  of  feeder  panels  carries  pro- 
tective relays,  while  the  third  row  of  generator  panels 
carries  curve-drawing  and  recording  meters.  This  ar- 
rangement and  segregation  of  panels  simplifies  the 
wiring  on  the  boards  and  also  permits  all  control  and 
indicating  equipment  being  seen  from  the  operator's 
desk.  While  only  part  of  the  ultimate  generating  and 
feeder  equipment   is   installed  at  present  it  was  con- 


aidered  to  provide  the  complete  switchboard 

equipment  on  account  of  wiring  conditiona  ;ui<l  appear 
ance  of  the  hoards.  Vertical  panels  are  installed  at 
the  sides  of  the  control  room  for  controlling  the  station 
power  .'mil  lighting  equipment  and  the  multi  recorder 
and  control  batterieB.  Space  is  also  provided  for  future 
atoi  voltage  i  egulator  panels. 
On  one  of  the  vertical  boarda  is  a  panel  carrying  a 
clock  and  two  pei  ial  synchronism  indicators  which  are 
equipped  with  recording  paper  and  an  attachment  for 
automatically  moving  the  paper  when  a  record  is  made. 
All  the  high  tension  oil  switch  control  connections  are 
so  arranged  that  one  of  these  synchronism  indicators 
must  be  connected  therein  before  the  oil  switch  can  be 

closed.  Thus  a  record  is  obtained  when  each  oil  switch 
(loses,  showing  whether  it  was  closed  at  the  correct 
instant.  The  synchronizing  equipment  throughout  ia 
in   duplicate. 

High-Tension  Testing  Equipment 

A  high-tension  set  is  provided  for  testing  the  outgo- 
ing high-tension  cables.  With  it  is  used  a  2500  kva. 
reactance  with  75,  50  and  25  per  cent  taps,  which  will 
closely  balance  the  capacity  of  high-tension  cables  of 
any  size  up  to  350,000  cm.  and  15  miles  in  length  at 
30,000  volts,  the  350-kva.  testing  transformer  supply- 
ing the  additional  capacity.  From  the  testing  equip- 
ment a  high-voltage  lead  is  carried  along  the  feeder 
compartments  on  the  first  floor  and  test  connections  are 
made  to  the  cable  at  the  pothead. 

In    another   section    of   this    article   to   appear   in   a 


METHODS    OF    BRACING    HIGH-TENSION    LEADS    AND    TYPE    OF 
DISCONNECTING  SWITCH  USED 

The  construction  shown  in  the  top  panel  is  used  where  the 
insulators  can  be  attached  to  cell  walls.  Where  this  arrangement 
is  impracticable  one  insulator  is  fastened  to  the  back  wall  and  the 
other  placed  on  the  open  side  of  the  cell  wall  and  attached  to 
brackets  bolted  to  the  barriers. 

following  issue  other  features  of  this  station  will  be 
described.  It  is  of  interest  to  note  that  the  electrical 
layout  of  Essex  station  and  all  the  electrical  construc- 
tion work,  except  the  erection  of  the  generators  and 
storage  batteries  was  made  entirely  by  the  engineering 
department  of  the  Public  Service  Electric  Company  of 
New  Jersey,  no  outside  consulting  engineers  being 
employed  in  its  design  or  construction. 
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Fundamental  Principles  of  Present-Day 
Transformer  Design 

How  Different  Arrangements  of  Coils  Affect  the  Displacement  Stresses  in  Transformers, 
Methods  of  Bracing  Windings  and  Considerations  in  Favor  of  Moderate  Reactance 

By  W.  M.  McConahey  and  J.  F.  Peters 


ALTHOUGH  the  induction  coil  which  is  the  same 
in  principle  as  the  transformer  was  developed  by 
Joseph  Henry  about  1830  nothing  was  done  toward 
the  development  of  the  transformer  until  about  fifty 
years  later,  when  the  question  was  taken  up  in  England 
by  Gaulard  and  Gibbs.  Patents  on  core-type  transform- 
ers were  secured  by  these  men  in  1882.  The  follow- 
ing year  the  late  William  Stanley  began  an  investiga- 
tion of  the  subject  for  George  Westinghouse  and  in 

1885  designed  shell-type  transformers  that  had  substan- 
tially the  same  form  as  many  of  those  built  to-day.    In 

1886  the  Westinghouse  Electric  Company  purchased 
the  American  rights  of  Gaulard  and  Gibbs  and  secured 
from  them  samples  of  transformers  that  they  had  built 
in  England.      During  the  same  year  the  Westinghouse 


FIGS.    1    AND    2 — MAGNETIC   FIELDS   AROUND    SINGLE    AND 
PARALLEL  CONDUCTORS  ASSUMING  NO  DISTORTION 

company  began  the  production  of  transformers  for  com- 
mercial use  and  from  that  time  on  there  has  been  steady 
progress  in  the  art.  Ratings  have  increased  from  2  or 
3  kva.  to  15,000  or  20,000  kva.  and  voltages  from  a 
few  hundred  to  150,000,  but  all  this  advance  has  been 
made  in  the  short  space  of  thirty  years.  Naturally, 
during  this  period  many  different  forms  of  construc- 
tion have  been  tried  out,  but,  except  for  distributing 
transformers,  the  original  simple  forms  of  shell  and  core 
types,  with  modifications  and  improvements,  have  sur- 
vived. Each  of  these  types  has  its  particular  advan- 
tages under  different  conditions  and  careful  designing 
engineers  will  consider  the  conditions  involved  before 
recommending  a  type  for  any  specific  service. 

Some  of  the  fundamental  principles  of  design  that  ap- 


ply to  all  types  of  transformers  will  be  taken  up  in  thi3 
article,  particular  attention  being  paid  to  the  mechan- 
ical stresses  that  occur  in  the  windings  during  short- 
circuit  in  the  secondary  system.  To  permit  logically 
following  the  theory  that  applies  to  transformer  opera- 
tion it  may  be  pointed  out  that  a  conductor,  carrying 
either  direct  or  alternating  current,  will  produce  a  mag- 
netic field  like  that  shown  in  Fig.  1  if  located  in  air  or 
in  any  other  non-magnetic  medium  and  at  a  consider- 
able distance  from  other  current-carrying  conductors 
or  magnetic  material.  The  field  is  in  the  form  of  con- 
centric circles,  its  density  at  any  point  being  directly 
proportional  to  the  current  flowing  in  the  conductor  and 
inverse  proportional  to  the  distance  from  the  point 
to  the  conductor.  If  two  conductors  carrying  current 
are  brought  close  together,  each  will  be  subjected  to 
the  magnetic  field  surrounding  the  other,  and  if  the  two 
fields  were  not  influenced  by  each  other  they  would  as- 
sume the  paths  in  Fig.  2.  Actually,  however,  the  fields 
combine  to  form  a  resultant  field,  the  shape  of  which  de- 
pends upon  the  relative  directions  of  the  flow  of  current 
in  the  two  conductors.  With  currents  flowing  in  op- 
posite directions  the  relation  is  as  shown  in  Fig.  3.  This 
field  is  in  the  form  of  eccentric  circles  and  tends  to 
produce  mechanical  repulsion  between  the  conductors. 
When  the  currents  are  in  the  same  directions  (Fig.  4) 
the  field  tends  to  produce  mechanical  attraction  between 
the  conductors.  The  conditions  illustrated  are  typical 
of  those  that  exist  in  coils  without  iron,  such  as  current- 
limiting  reactors.  Whether  the  force  exists  as  repul- 
sion or  attraction  its  value  is  the  same  for  any  given 
current  and  separation  of  conductors. 

Applying  these  relations  to  coils  it  can  be  seen  that 
the  conductors  in  one  side  of  a  coil  attract  each  other, 
while  those  in  opposite  sides  repel  each  other.  How- 
ever, when  coils  are  assembled  in  groups  in  a  trans- 
former, the  secondary  ampere  turns  are  equal  and 
opposite  to  the  primary  ampere  turns,  so  one  side  of 
a  primary  group  will  attract  the  opposite  side  of  an 
adjacent  secondary  group,  the  net  result  being  that  the 
repelling  and  attracting  forces  between  opposite  sides 


FIGS.  3,  4  AND  5- -FLUX  PATHS  AROUND  PARALLEL  CONDUCTORS    WHEN   CURRENTS  ARE   IN   OPPOSITE    AND   SAME   DIRECTION 

With  currents  through  parallel  conductors  In  opposite  directions  as  shown  in  Fig.  3  the  conductors  repel  each  other  while  with 
-urrents  in  the  same  direction  as  in  Fig.  4  attraction  exists.  Fig.  7  represents  the  flux  paths  around  two  adjacent  primary  and  sec- 
ondary coi.s  showing  repulsion. 
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FIGS.   6,  Ga,    7,   7A.   8  AND  9 — FORMS  OF   WINDINGS  ORDINARILY 
USED   WITH    CORE   AND    SHELL-TYPE   TRANSFORMERS 

practically  balance  each  other.  In  other  words,  the 
repelling  forces  between  opposite  sides  of  a  coil  in  a 
transformer  under  short  circuit  are  negligible  com- 
pared with  the  forces  tending  to  force  apart  adjacent 
primary  and  secondary  coils.  By  examining  Fig.  5, 
showing  the  field  around  two  adjacent  primary  and  sec- 
ondary coils  of  one  turn  each,  it  may  be  noted  that  the 
magnetic  condition  is  similar  to  that  shown  in  Fig.  3, 
and  that  it  produces  repulsion  between  the  coils. 

The  forces  of  repulsion  between  primary  and  sec- 
ondary coils  under  the  short-circuit  conditions  depend 
upon  several  factors,  chief  among  which  are  frequency, 
size,  voltage  and  the  amount  of  reactance  in  the  circuit. 
These  factors  can  be  controlled  to  a  large  extent  by 
carefully  proportioning  the  design.  The  worst  condi- 
tions are  met  in  designing  a  large  transformer  for  low 
frequency  and  low  or  moderate  voltage  to  operate  on  a 


circuM  of  low  impedance  i<<i  from  .i  power  house  of 
very  large  rating  compared  with  the  size  of  tin;  trani 
former.  No  matter  what  type  of  <i.  igu  li  used,  then 
are  always  adjacent  groups  of  primary  and  secondarj 
coils  to  repel  each  other,  in  case  of  ihort-circuiti  so 
that  the  problem  of  bracing  against  these  stresses  is 
ever  present.  Short-circuit  stresses  can  he  calculated 
with  a  reasonable  degree  of  accuracy,  so  that  the  suit- 
ability  of  any  design,  ai  regards  mechanical  strength. 


FIGS.    10    AND    11 — FORCES   ACTING   ON    ROUND    AND 
RECTANGULAR    COILS 

can  be  determined  easily  if  the  necessary  service  data 
are  at  hand.  The  amount  and  direction  of  the  forces 
in  different  parts  of  the  winding  must  be  analyzed 
carefully,  however,  and  all  parts  designed  with  such 
strength  that  mechanical  distortion  or  damage  cannot 
take  place.  In  addition,  careful  attention  must  be  paid 
to  the  relative  positions  of  the  groups  of  primary  and 
secondary  windings,  as  regards  their  electrical  centers, 
since  this  relation  has  considerable  influence  on  the  dis- 
torting effect  of  the  repulsive  forces.  By  referring  to 
Figs.  6,  7,  8  and  9,  showing  forms  of  windings  ordi- 
narily used  with  shell  and  core-type  transformers,  it 
should  be  evident  that  the  problem  of  taking  care  of 
the  short-circuit  stresses  does  not  differ  materially  with 
the  two  types. 

When  groups  of  flat  primary  and  secondary  coils  hav- 
ing the  same  overall  dimensions  and  identical  electrical 
centers  are  used  the  magnetic  forces  act  in  the  direc- 
tions shown  in  Fig.  12.  In  this  case  the  repelling  forces 
are  all  at  right  angles  to  the  planes  of  the  coils.  When 
the  electrical  centers  are  separated,  however,  there  is 
a  component  of  force  parallel  to  the  planes  of  the  coils 
as  well  as  at  right  angles  to  them,  as  shown  in  Fig.  13. 
The  perpendicular  component  may  be  quite  large,  and 
in  some  cases  sufficient  to  drive  the  coils  apart  with 
enough  force  to  damage  them. 

With  concentrically  arranged  primary  and  secondary 
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FIGS.   12  AND  13— FORCES  EXERTED  BETWEEN  FLAT  PRIMARY  AND  S  ECONDARY  COILS  WHEN  THE  ELECTRICAL  CENTERS  ARE  IDENTICAL 
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FIGS.    14   AND   15 — FORCES  EXERTED   BETWEEN    CONCENTRICALLY    ARRANGED   CYLINDRICAL   PRIMARY    AND   SECONDARY   COILS   WHEN 

THE  ELECTRICAL  CENTERS  ARE  AND  ARE  NOT  IDENTICAL 


core-type  windings  whose  electrical  centers  are  in  the 
same  plane,  the  forces  are  at  right  angles  to  the  axis 
or  center  line  of  the  windings,  as  shown  in  Fig.  14,  so 
they  will  not  injure  cylindrical  or  round  coils.  In  large 
transformers  wound  with  rectangular  coils,  however, 
the  repulsive  forces  may  be  great  enough  to  cause  the 
coils  to  bulge  out  and  tend  to  take  a  round  or  cylindrical 
form.  For  this  reason  rectangular  coils  are  used  only 
with  comparatively  small  transformers  of  this  class  in 
which  the  forces  of  repulsion  are  small.  When  the 
electrical  centers  of  concentrically  arranged  coils  are 
not  in  the  same  plane,  a  magnetic  component  is  produced 
parallel  to  the  axis  or  center  line  of  the  coils.  Even 
with  a  small  displacement,  this  force  may  be  very  large, 
due  to  the  fact  that  the  primary  and  secondary  windings 
are  each  arranged  in  one  group  per  leg  instead  of  being 
split  into  several  smaller  groups  which  are  interleafed. 
The  force  is  directly  proportional  to  the  product  of  the 
square  of  the  ampere  turns  per  group  and  the  average 
length  of  the  turns,  and  inversely  proportional  to  the 
length  of  the  magnetic  leakage  path  between  groups. 
Since  it  is  generally  impracticable  to  employ  a  plur- 
ality of  interlaced  windings  of  the  types  shown  in  Figs. 
14  and  15,  in  high-voltage  transformers,  due  to  the 
complications  introduced  in  winding,  insulating  and 
bringing  out  leads,  only  one  group  of  primary  and  one 
of  secondary  coils  is  employed  on  each  leg  in  nearly  all 


cases.  With  this  arrangement  the  length  of  the  leakage 
path  between  primary  and  secondary  groups  is  com- 
paratively long,  but  the  square  of  the  number  of  turns 
in  a  group  is  relatively  very  large,  the  net  result  being 
that,  with  a  small  relative  displacement  of  windings,' 
the  short-circuit  stresses  may  be  very  large.  Further- 
more, with  the  cylindrical  or  tubular  form  of  coil,  the 
surface  afforded  on  the  ends  for  bracing  is  very  small, 
so  that  the  short-circuit  stresses  per  unit  area  may  be 
very  great  and  may  be  sufficient  to  cause  the  end  turns 
to  telescope  and  damage  the  coil.  In  practice  it  is  diffi- 
cult to  assemble  the  primary  and  secondary  windings 
so  that  their  electrical  centers  are  in  exactly  the  same 
plane,  this  difficulty  being  increased  when  taps  are 
brought  out  from  the  windings,  as  is  generally  the  case. 
Slight  variations  in  the  thickness  of  ventilating  spacers 
between  flat  or  disk-shaped  coils  may  also  be  sufficient 
to  throw  the  electrical  center  off  from  the  mechanical 
center  enough  to  cause  considerable  stresses,  even 
though  the  primary  and  secondary  windings  may  be 
properly  centered  mechanically. 

Fig.  16  shows  the  directions  in  which  the  magnetic 
forces  act  between  groups  of  flat  primary  and  secondary 
coils  in  which  the  groups  are  concentric  with  reference 
to  one  another,  but  one  group  has  smaller  dimensions 
than  the  other.  In  addition  to  the  repelling  forces  at 
right  angles  to  the  planes  of  the  coils,  there  are  com- 


1 


WW 

,11U, 


db 


J*  *  i 


l\       Sect/on  H-rt    JT~ 


t  t  I  t 


h 


'ft  f  f 
tin 


?y?A\ 


TTT^. 


^  ^ 

*Jl 

--, 

*-  -* 

*-  •* 

,. 

_ 

+■  -^ 

« — * 

•"        — 

-  «      » 

— V                           « 

*-   -• 

— N                               4   _  - 

f        -* 

,. 

"Z 

": 

~- 

L"^ 

-A 

r- 

Sect  ton    /Vv? 


5cc?.cn  N-M 


FIG3.  16  AND  17 — FORCES  EXERTED  BETWEEN   FLAT  AND  CYLINDRICAL  PRIMARY  AND  SECONDARY  WINDINGS  WHEN  THE  COILS  HAVE 
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poaeats  parallel  to  the  planes  which  tond  to  force  the 
i  of  tin'  smaller  coils  Inward  rod  the  .sides  <>f  the 
larger  roils  outward.    With  ■  large  ti  msformer  tl 
forcei  may  be  sufficient  to  damage  the  windings 
ooely,    For  tins  reason  coili  should  be  made  to  conform 
with  ■  reasonable  degree  of  closeness  t<>  the  arrange 
menl  shown  in  Pig,  i~. 

During  s  .short  circuil  the  repelling  forces  at  right 
angles  to  the  surfaces  of  the  groups  of  primary  and 
ondarj  coils  in  shell  rod  Interleafed  core-type  trans- 
formers ma\  Ih>  ;i  few  pounds  of  several  thousand 
pounds,  depending  upon  conditions  already  stated.  With 
Shell-type  transformers  the  parts  of  the  roils  within  the 
iron  core  are  held  rigidly  in  plaee  by  the  latter,  so  that 
movement  Cannot  take  place,  while  the  ends  outside  the 
core  are   braced    by    heaw     iron    plates   that  are    pressed 

tightly  against  the  coils  by  means  of  tie  bolts  or  pros 
Hire  screws  in  the  end  frames.  In  interleaved  core- 
type  transformers  the  coils  are  braced  by  circular  plates 
or  rings,  which  are  also  held  in  place  by  tie  bolts  or 
pressure  screws.  So  that  forces  in  all  directions,  other 
than  normal  to  the  surfaces  of  the  coils,  will  be  negligi- 
ble, care  should  be  taken  in  winding  and  assembling  the 
coils  of  either  type  to  see  that  they  are  arranged  in  a 
manner  similar  to  that  shown  in  Fig.  12. 

When  one  winding  of  a  transformer  with  concen- 
trically arranged  primary  and  secondary  coils  has  a 
greater  axial  length  than  the  other,  and  the  electrical 
centers  are  in  the  same  plane,  the  magnetic  forces  act 
in  the  directions  shown  in  Fig.  17.  In  this  case  there 
is  a  component  of  force  parallel  to  the  axis  of  the  coils, 
which  tends  to  drive  the  end  turns  of  the  longer  winding 
outward  and  to  compress  or  force  together  the  turns  of 
the  shorter  winding.  Considering  each  winding  sepa- 
rately, there  is  an  attractive  force  between  the  turns 
due  to  the  current  in  all  of  the  turns  flowing  in  the  same 
direction.  This  force  is  sufficient  to  overcome  the  re- 
pelling force  exerted  by  the  shorter  winding  on  the 
outer  turns  of  the  longer  winding,  except  in  case  of 
extreme  difference  in  length.  When  rectangular  wind- 
ings are  used  there  is  a  tendency  for  the  outer  high- 
voltage  coils  to  assume  a  cylindrical  shape  and  for  the 
inner  low-voltage  coils  to  press  in  toward  the  core. 

The  short-circuit  stresses  may  be  higher  in  the  core- 
type  transformers  with  concentric  windings  than  in  any 
other  type.  The  high-voltage  coils  are  braced  in  the  same 
manner  as  the  windings  of  an  interleafed  core-type 
transformer,  while  the  cylindrical  low-voltage  coils  are 
ordinarily  braced  by  means  of  blocks  pressing  against 
their  ends.  These  blocks  must  be  arranged  so  as  to 
provide  adequate  bracing  and  at  the  same  time  not 
interfere  with  ventilation.  In  all  cases  the  character- 
istics of  the  design  and  the  relative  size  and  arrange- 
ment of  the  primary  and  secondary  coils  should  be  such 
as  to  keep  all  stresses  within  limits  that  can  be  con- 
trolled successfully. 

Mechanical  bracing  as  well  as  ventilation  must  be 
taken  into  consideration  when  deciding  on  the  arrange- 
ment of  ventilating  spacers  between  transformer  wind- 
ings. Under  certain  conditions  of  short-circuit  there 
may  be  a  tendency  in  large  transformers  for  the  con- 
ductors of  some  of  the  coils  to  be  forced  out  of  place 
and  into  the  ventilating  ducts.  Displacement  is  pre- 
vented in  large  shell-type  transformers  by  using  wave- 
shape spacers  which  insure  good  ventilation  and  prac- 
tically uniform  temperature.  With  disk-shaped  core- 
type  coils,  spacers  are  arranged  radially.  This  arrange- 
ment affords  good  mechanical  support  for  the  conduc- 
tors, but  it  is  not  ideal  for  oil-cooled  transformers  so 
far  as  ventilation  is  concerned,  because  the  planes  of 
the  coils  are  horizontal  and  therefore  do  not  induce 
circulation  of  the  oil.  As  a  result  the  temperature  of 
the  coils    increases    from    the    inner   and    outer   edges 


toward  the  mid  ci  rciim  ferenee.      Full  benefit    is  obtained 

from   the   temperature   head    In    shell-type  transformers 

I    the     pace!      are   placed   vertical.      Under  ordinary 

conditions    the    rate    of    oil    circulation    does    not    exceed 

about  •>  it.  per  minute,  so  that  the  resistance  to  the  flow 

due    tO    the    \s  B I  I    .  haped    ventilating    spacers    is    SO    small 
as  tO  have  an  (inappreciable  effect   upon  the  t emperature. 

Generally,  the  difference  in  oil  temperature  at  the  top 

and  bottom  of  the  windings  is  about  6  deg.  C,  to  10  deg. 
C,  whichever  type  of  transformer  is  used. 

Not  many  years  ago  transformer  users  were  demand- 
ing units  having  low  reactance  because  of  the  good 
regulation  secured  thereby.  In  many  cases  the  react- 
ance specified  was  so  low  that  the  designing  engineer 
had  trouble  in  securing  it.  With  the  increase  in  the 
number  of  large  generating  stations,  however,  trans- 
former troubles  increased  due  to  the  fact  that  the  units 
were  not  strong  enough  mechanically  to  withstand 
short-circuit.  Because  of  the  low  reactance  the  amount 
of  current  that  flowed  on  short-circuit  was  so  high  as  to 
make  the  mechanical  stresses  excessive.  When  this  was 
finally  realized  there  gradually  developed  a  tendency  to 
go  to  the  other  extreme  and  use  transformers  with  quite 
high  reactance.  While  reactance  as  high  as  10  per  cent 
may  be  desirable  in  a  few  cases,  it  is  neither  desirable 
nor  necessary  in  a  large  majority  of  cases.  Further- 
more, it  is  by  no  means  always  true  to  say  that  the 
amount  of  reactance  in  a  transformer  is  a  measure  of 
its  ability  to  withstand  short-circuit,  since  the  react- 
ance of  transformer  increases  with  increase  in  size, 
frequency  and  voltage,  while  the  short-circuit  stresses 
increase  with  size  but  decrease  with  increase  in  fre- 
quency and  voltage.  In  most  cases  the  short-circuit 
stresses  can  easily  be  kept  within  reasonable  limits  with 
a  moderate  amount  of  reactance.  A  large  60-cycle 
transformer  of  high  voltage  will  naturally  have  com- 
paratively high  reactance  and  the  short-circuit  stresses 
will  not  be  very  great.  On  the  other  hand,  a  large 
25-cycle  transformer  of  medium  or  low  voltage  will 
naturally  have  comparatively  low  reactance  and  the 
short-circuit  stresses  will  be  high.  Between  these  limits 
there  is  a  wide  field  where  transformers  can  be  designed 
with  a  moderate  amount  of  reactance  and  still  have  an 
ample  margin  of  safety  in  mechanical  strength  under 
short-circuit. 


A  Potential  Transformer  for  Direct  Current 

What  purports  to  be  a  potential  transformer  for 
transforming  low  -  tension  direct  current  into  corre- 
sponding high-tension  direct  current  is  the  invention  of 
P.  M.  J.  Boucherot  of  Paris,  France,  patent  No.  1,206,- 
662.  The  process  employed  to  accomplish  this  result  may 
be  summarized  in  three  operations:  (1.)  First  to  trans- 
form the  direct  current  into  two  or  more  alternating 
currents  by  means  of  a  rotary  commutator.  (2.)  Then 
to  transform  these  alternating  currents  into  other  alter- 
nating currents  of  different  emf.  by  means  of  ordinary 
static  transformers.  (3.)  Finally  to  transform  these 
new  alternating  currents  into  a  direct  current  by  means 
of  a  commutator  rotating  synchronously  with  the  first. 
In  reality,  however,  things  are  not  as  simple  as  might 
appear,  for  even  when  no  current  is  taken  from  the  ter- 
minals, the  emf.  between  these  terminals  is  far  from 
uniform  and  heavy  sparks  are  apt  to  be  set  up  at  the 
commutators.  It  is  necessary,  therefore,  to  add  to  the 
system  some  device  which  will  furnish  suitable  excita- 
tion to  the  transformers,  and  therefore  a  small  two- 
phase  alternating  exciter  is  mounted  on  the  same  shaft 
as  the  commutators,  of  which  each  phase  is  shunt  con- 
nected to  the  primary  or  secondary  of  one  of  the  trans- 
formers employed. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Temporary  Arrangements  for  Serving 
High- Wattage  Lamps 

BY  C.  B.  DEAN 

Since  the  National  Electrical  Code  does  not  permit 
connecting  more  than  660-watt  loads  with  each  cut-out 

on  inside  low-voltage  sys- 
tems, the  writer  has  em- 
ployed the  arrangement  il- 
lustrated herewith  when 
high-wattage  lamps  must  be 
installed  temporarily.  As 
shown  two-receptacle  cut- 
outs like  Trumbull  No.  2965 
are  used,  the  corresponding 
terminals  of  each  socket  be- 
ing connected  by  a  wire  and 
the  remaining  terminals  con- 
nected with  the  supply  cir- 
cuit. A  fuse  is  placed  in 
one  receptacle  and  the  high- 
wattage  lamp  in  the  other, 
thus  protecting  each  indi- 
vidual lamp  and  permitting 
the  connection  of  as  many 
lamps  as  desired  to  the  supply  circuit.  This  arrange- 
ment can  also  be  employed  for  serving  heating  appli- 
ances to  avoid  running  separate  circuits  to  them.  In 
such  a  case,  however,  it  would  be  advisable  to  place 
the  fuse  in  the  cutout  next  to  the  grounded  circuit  so 
the  main  fuse  will  be  protected. 


COMBINED  CUT-OUT  AND 
LAMP  RECEPTACLE 


Specifications  of  Kansas  Company  for  Light 

Rural  Transmission  Lines 

In  Kansas  a  number  of  small  towns  of  about  500 
population  are  securing  electric  service  by  building 
transmission  lines  for  themselves  to  larger  neighboring 
cities  in  which  central  stations  are  operating.  In  such 
cases  the  smaller  towns  generally  look  to  the  engineers 
of  the  central  station  company  for  advice  regarding  line 
construction.  C.  A.  Leland,  Jr.,  electrical  superintend- 
ent of  the  Atchison  Railway  &  Light  Company,  has 
made  up  the  following   specifications    for    such  cases. 

LINE  CONSTRUCTION  FOR  RURAL  CIRCUITS  OPERATED  AT  6600 
OR    13,200   VOLTS 

IJoles — White  Cedar,  minimum  length  25  ft.  with  6  in.  top,  spaced 
140  ft.  For  road  crossings  30  ft.  poles  should  be  used  and  at 
telephone  and  railroad  crossings  poles  high  enough  to  give 
8  ft.  clearance  above  other  wires. 

Cross-Arms — Standard  electric  light,  two-pin  arms  with  galvan- 
ized steel  pins  and  standard  hardware. 

Insulators — Porcelain  rated  at  15,000  volts. 

Pole  Guying — Poles  should  be  guyed  wherever  line  changes  direc- 
tion more  than  10  deg.  At  corners  poles  should  be  guyed  both 
ways  and  have  double  arms. 

Lightning  Arresters — Westinghouse  type  S  arresters  or  equal  pro- 
tection installed  every  3  miles.  Arresters  should  be  grounded 
by  means  of  2-in.  galvanized  rods  driven  into  ground. 

Line  Switches — Simple  air-gap,  fused  switches  should  be  used  at 
line  junctions. 

Conductors — For  voltages  of  6600  or  13,200,  No.  6  hard  drawn, 
copper  wire  should  be  used.  Transformers  should  have  taps 
for  raising  the  voltage  when  necessary. 

Single-phase,  6600-volt,  or  13,200-volt,  lines  are  con- 
sidered more  satisfactory  than  three-phase  lines  on  ac- 
count of  the  lower  first  cost. 


In  recommending  these  specifications  under  present 
conditions,  Mr.  Leland  generally  tells  the  prospective 
line  builders  that  with  the  increased  cost  of  copper  the 
use  of  iron  wire  has  come  into  vogue,  although  for  the 
same  conductivity  this  wire  would  cost  as  much  at  6 
cents  per  pound  as  copper  wire  would  at  38  cents  per 
pound,  the  conductivity  of  B.B.  iron  wire  being  16  per 
cent  that  of  hard-drawn  copper.  Since  it  takes  several 
years  to  build  up  the  load  on  a  line  it  is  often  econom- 
ical to  install  iron  wire  on  lines  built  at  present,  ex- 
pecting to  replace  the  iron  with  copper  when  the  load 
and  price  of  copper  justify  it. 

The  cost  of  these  rural  lines  was  from  $433  to  $500 
per  mile  in  1915,  including  all  labor,  material,  light- 
ning arresters  and  transformers  at  either  end.  This 
cost  includes  No.  6  bare  copper  wire  at  approximately 
15  cents  per  pound.  By  using  No.  6  B.B.  iron  wire 
instead  of  copper,  the  same  type  of  transmission  line 
could  be  built  at  approximately  the  same  cost  at  present 
conductor  prices. 


Method  for  Continuously  Testing 

Feed  Water 

Walter  C.  -Raddant  of  Elia,  Cuba,  has  recently  devel- 
oped and  patented  a  device  which  is  adapted  to  con- 
tinuously and  automatically  testing  liquids.  It  is  being 
employed  to  good  advantage  for  testing  feed  waters  for 
boilers  and  the  like,  and  for  indicating  the  presence  of 
sugar  in  boiler  feed  waters.  This  testing  device  has  an 
improved  form  of  time-controlled  mechanism,  so  that  it 
will  test  successively  and  automatically  at  predetermined 
intervals  without  attention  other  than  to  set  the  time- 
controlling  mechanism  at  the  desired  time  intervals. 
The  glass  liquid  receiving  tube  with  graduated  marks 
shown  in  the  accompanying  illustration  forms  a  mixing 
chamber.     The  larger  pipe  at  the  top  of  the  tube  is  an 
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VERTICAL    SECTIONAL    VIEW    THROUGH    HOUSING    SHOWING    AR- 
RANGEMENT   OF    PARTS    OF    LIQUID   TESTING   DEVICE 

inlet  pipe,  the  smaller,  a  vent  pipe.  The  tube  is  ex- 
tended downwardly  to  form  an  outlet  conduit  controlla- 
ble by  a  turning  plug  valve  arranged  therein.  The  two 
containers  on  either  side  of  the  tube  are  formed  of 
glass  or  other  transparent  material,  these  containers 
having  outlet  pipes  connecting  with  the  outlet  pipe  of 
the  tube.     The  containers  are  intended  to  hold  the  re- 
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ota,  tin'  one  on  the  lefl   receiving  a  chemical  Indi 
cator  and  the  one  on  the  righl  receiving  the  acid  which 
la  to  be  combined  with  the  chemical  indicator  and  the 
liquid  to  be  teated      A  pair  of  turning  plug  valv< 
Interposed  In  the  outlet  pipes  of  the  containers. 

The  time-controlled  mechanism  of  this  tester  Includes 
i  plurality  of  electromagnets  as  shown  m  the  illu 
(ion,  these  magnets  being  of  the  Bolenoid  type  and  hav 
movable  corea.  The  cables  are  connected  with  the 
eorea  and  trained  over  a  plurality  of  sets  of  guide 
pulleys,  the  cables  being  convoluted  about  the  valve 
stems  of  their  respective  valves,  the  grooves  In  the  valve 
stems  Berving  to  accommodate  the  cables.    The  tree  ends 

the  eahles  are  connected  to  coiled  retractile  springs 
for  returning  the  valves  to  closed  position  after  an 
actuation.  The  time-control  mechanism  includes  an 
ordinary  clock  having  the  usual  minute  and  hour  hands, 
being  specially  modified  to  close  the  respective  circuits 
of  the  electromagnets  to  energize  the  latter.  The  cir- 
cuit-closing mechanism  referred  to  includes  an  insulat- 
ing ring  member  provided  with  a  plurality  of  circum- 
ferentially  arranged  threaded  openings  spaced  at  in- 
tervals conforming  to  minutes  or  any  desired  intervals 
of  time.  The  illustration  clearly  shows  the  electrical 
connection  of  the  device. 

In  operation  the  liquid  to  be  tested  is  supplied  to  the 
mixing  tube.  At  a  predetermined  moment  the  minute 
hand  will  make  contact  with  the  first  screw.  This  ener- 
gizes the  right-hand  electromagnet,  exerting  a  pull  on 
the  cable  and  the  opening  valve  of  the  container  on  the 
left.  This  permits  some  of  the  chemical  indicator  to 
flow  from  the  container  to  the  mixing  chamber.  After 
a  predetermined  interval  of  time  has  elapsed  the  hand 
reaches  the  next  contact  screw,  where  the  foregoing 
operation  is  repeated  and  the  container  on  the  right 
•opens.  When  the  hand  reaches  the  third  contact  screw 
the  operation  is  again  repeated,  the  bottom  valve  open- 
ing. It  is  pointed  out  that  the  valves  only  remain  open 
while  the  minute  hand  is  in  contact  with  the  screws,  the 
valves  immediately  closing  by  virtue  of  their  respective 
retractile  springs.  However,  the  bottom  valve  remains 
open  a  sufficient  time  to  permit  all  of  the  contents  of 
the  tube  to  flow  through  the  outlet  and  permitting  some 
of  the  incoming  liquid  to  wash  the  tube  before  the  valve 
closes. 


A  Multiple  Door  Arrangement  at  Entrances 
to  Air  Ducts 

To  permit  an  entrance  into  the  air  ducts  through 
which  air  passes  to  air-cooled  transformers,  reactances, 
and  the  like,  it  is  usually  the  custom  to  build  two  doors, 
so  that  a  person  may  enter  without  interfering  with 
or  interrupting  the  supply  of  air.  If  two  doors  were 
not  used,  with  the  area  of  the  doors  usually  employed 
and  at  typical  air  pressures,  it  would  usually  be  im- 
possible and  in  any  case  difficult  either  to  open  the 
door  or,  if  opened,  to  close  it  again.  In  many  stations 
the  doors  leading  into  the  air  ducts  are  made  of  suffi- 
cient area  to  permit  apparatus  being  taken  in  or  out, 
which  means  that  the  doors  are  25  or  more  feet  in  area. 
Even  when  two  doors  are  installed  with  an  intervening 
space  between  them  for  equalizing  the  air  pressure, 
the  opening  of  the  doors,  especially  the  interior  one, 
becomes  tiring  and  annoying  where  there  is  much  traf- 
fic passing  in  and  out  of  the  duct. 

A  simple  little  arrangement  has  been  installed  in 
several  instances  which  overcomes  the  need  for  exer- 
tion in  opening  the  interior  door.  It  consists  of  merely 
building  into  the  interior  door  another  smaller  door 
with  a  handle  which  opens  inward;  that  is  to  say,  to- 
ward the  interior  of  the  duct  and  against  the  air  pres- 


li  tin    small  door  has  an  area  of  96  sq.  in.,  or 

\2  by  8  in.,  or  0.75  sq.    It.,  and  the  air  pressure  is  0.75 
II).   per  square   inch,   this  door  ean   he  opened   with   I 
Vfhi  '  Iderable   effort    would    he    required    to    • 

tin-    main    inner    door,    of    perhaps    86    Sq.    ft.      Opening 
the     small     interior    door    allows     the    air     pressure     to 
equalize    III    the   space   intervening  outside  and   betv 
the   inner   and    outer  doors.      The   small   door  acts   B 

mall  valve.  It  is  best  to  install  a  small  spring  upon 
this  small  or  pilot  door  so  that  it  will  close  as  soon  a* 
the  hand  is  removed. 


Relative  Heat  Consumptions  of  Various 

Prime  Movers 

The  relative  thermal  efficiencies  and  unit  heat  con- 
sumptions of  various  types  of  prime  movers  are  given 
in  the  accompanying  chart  presented  recently  before 
the  A.  S.  M.  E.  by  Victor  J.  Azbe.     The  ratings  vary 

Ouperheo-t--Deg-Fatir 
50      100     150     200 


Fractions    of   Rated  Load 

UNIT   HEAT  CONSUMPTION   OF  PRIME   MOVERS  AT 
DIFFERENT   LOADS 

from  300  to  400  brake-horsepower,  except  for  the  simple 
non-condensing  engine  and  locomobile,  which  were  150- 
hp.  units,  the  turbine,  which  was  rated  at  4000  kw.,  and 
the  gas  engine,  which  was  a  1200-hp.  machine.  In  each 
case  boiler  efficiency  was  assumed  to  be  70  per  cent,  an 
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allowance  of  3  per  cent  being  made  lor  the  boiler  feed 
pump  and  2  per  cent  for  leakage  and  condensation.  For 
the  condensing  engines  the  auxiliary  steam  consump- 
tion was  assumed  to  be  5  per  cent  of  the  total  steam 
consumption.  The  temperature  of  the  feed  water  en- 
tering the  boiler  was  assumed  to  be  200  deg.  Fahr.,  as 
heated  by  either  exhaust  or  an  economizer.  For  the 
uniflow  engine,  when  operating  non-condensing  with 
superheated  steam,  the  superheat  was  120  deg.  Fahr., 
and  when  operating  condensing  was  100  deg.  Fahr., 
with  25.5  in.  vacuum.  The  turbine  tests  represent  per- 
formance with  28-in.  vacuum,  175-lb.  steam  pressure 
and  saturated  steam.  The  locomobile  curve  represents 
tests  with  a  varying  high-pressure  superheat  of  80  deg. 
at  one-fourth  load  to  235  deg.  at  one  and  one-fourth 
load  and  ordinary  intermediate  superheat. 


Why  a  Motor  Reversed  Its  Direction  of 
Rotation  on  High  Speed 

BY  R.  L.   HERVEY 

A  2-hp.  220-volt  direct-connected  compound  motor 
driving  a  band  saw  had  been  in  service  for  approxi- 
mately eighteen  months  without  giving  the  slightest 
bit  of  trouble  until  the  operator  wanted  to  work  the 
saw  at  its  highest  speed,  which  was  obtained  by  using 
a  field  rheostat.  When  all  of  the  resistance  was  cut  in 
the  field  circuit  the  motor  slowly  came  to  a  stop  and 
started  in  the  opposite  direction.  This  was  tried  several 
times,  and  resulted  in  blowing  the  fuses  most  of  the 
times.  There  could  be  but  one  condition  that  would 
cause  this  reversal  of  direction  of  rotation,  namely,  the 
compound  winding  being  in  opposition  to  the  shunt  field 
and  overcoming  it  when  the  shunt  field  was  weakened. 
By  reversing  the  compound  field  leads  the  trouble  was 
removed.  This  motor  had  been  in  operation  for  a  year 
and  a  half  without  any  indication  of  anything  being 
wrong.  The  brushes  and  commutator  were  in  excel- 
lent condition,  which  speaks  well  for  the  design  of  the 
machine. 


Results  of  Short-Circuit  Tests  on  Oil 
Circuit  Breakers 

Recent  tests  of  circuit  breakers  installed  in  a  plant 
of  large  capacity,  while  not  subjecting  the  breakers  to 
the  guaranteed  limit  of  rupturing  capacity,  furnish  an 
interesting  demonstration  of  the  ability  of  breakers  to 
withstand  successively  severe  operation  without  dam- 
age to  the  contacts.  Sixteen  short-circuit  tests  were 
made  through  the  same  breaker  without  the  breaker  be- 
ing opened  for  change  of  arcing  tips  or  examination  of 
the  state  of  the  contacts.  At  the  end  of  the  test  the 
breaker  was  opened  for  inspection,  and  there  was  no 
evidence  on  the  arcing  tips  of  excessive  burning  such 
as  might  be  expected.  The  test  was  conducted  by  short- 
circuiting  a  25,000-kva.,  23,000-volt  turbo-generator, 
five  of  them  being  made  without  external  reactance  in 
the  test  circuit.  Five  were  made  with  5  per  cent  500 
amp.  reactance  coils  between  the  breaker  and  the  short- 
circuit.  The  remaining  tests  were  made  by  short-cir- 
cuiting the  circuits  at  a  substation  7  or  8  miles  distant, 
their  circuit  including  about  3  miles  of  cable.  In  these 
latter  tests  the  power  stored  in  the  combination  of  un- 
derground cable  and  overhead  line  probably  repre- 
sented a  considerable  increase  in  the  kilovolt-ampere 
broken  at  the  breaker  contacts. 

A  series  of  tests  were  also  conducted  on  another  type 
of  breaker  rated  at  25,000  volts,  600  amp.,  in  which 
short-circuits  having  a  root-mean-square  value  of  475,- 


000  kva.  at  24,500  volts,  were  repeatedly  successfully 
interrupted,  representing  the  largest  amount  of  power 
which  has  ever  been  used  under  such  a  test.  The  gen- 
erating apparatus  was  rated  at  142,620  kva.  The  gen- 
erator voltage  was  stepped  up  through  a  total  trans- 
former capacity  of  90,500  kva.,  and  oscillograph  records 
were  made  of  each  test.  The  record  of  the  most  severe 
test  showed  that  the  short-circuit  continued  for  six 
cycles  on  a  60-cycle  circuit  before  the  breaker  contacts 
parted  and  continued  for  three  cycles  through  the  arc. 
This  short-circuit,  as  well  as  the  others,  was  opened  by 
the  breaker  without  difficulty,  the  same  arcing  contacts 
and  oil  being  used  in  all  the  tests.  There  was  no  dam- 
age to  the  circuit  breaker  other  than  slight  burning  of 
the  contacts  and  tank  lining,  which  did  not  affect  its 
continued  successive  operation.  In  the  first  series  of 
tests  Westinghouse  type  E-6  circuit  breakers  were  used 
and  in  the  second  series  Westinghouse  type  O-l  oil 
breakers. 


Arrangement  for  Operating  Ceiling  Switch 

from  the  Floor 

The  arrangement  shown  herewith  was  devised  so  that 
the  main  line  switch  of  a  small  alternating-current  mo- 
tor could  be  installed  on  the  ceiling  near  the  motor  and 
still  be  operated  from  the  floor.  The  switch-operating 
mechanism  consists  of  a  horizontal-shaft  grooved  pul- 
ley, near  the  rim  of  which  is  a  pin  carrying  a  link  at- 
tached to  the  extended  switch  handle.  Around  the 
groove  of  the  pulley  and  hanging  down  within   reach 


CEILING-MOUNTED  MOTOR  SWITCH  THAT  IS  OPERATED  FROM  THE 
TLOOR  BY  ROPE 

of  the  floor  is  a  rope  by  means  of  which  the  pulley  is 
revolved  and  the  switch  consequently  opened  or  closed. 
Handles  are  provided  on  each  end  of  the  operating  rope 
that  hangs  from  the  ceiling. 

The  operator  who  developed  this  idea  points  out  that 
the  switch  can  be  made  operable  from  several  positions 
by  extending  the  pulley  shaft  and  placing  grooved  pul- 
leys with  operating  ropes  at  intervals  along  the  shaft. 
Aside  from  permitting  simplified  wiring  the  arrange- 
ment has  the  advantage  that  it  does  not  hinder  the 
movement  of  material  around  the  shop  in  which  it  is 
installed  as  would  rigid  operating  rods  hanging  from 
the  ceiling. 
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Conveniently  Arranged  One-Pole,  75-Kva. 

Transformer  Installation 

Transformer  Installations  such  as  shown  In  the  ac 
companying  Illustration  are  employed  by  the  Ohio  Light 
\  Powei  I  ompany,  Newark,  Ohio,  in  alleys  of  congested 
districts,  or  In  places  where  property  owners  objed  t<>  ;i 
number  of  poles  being  Bet  on  their  lots.    Such  an  In  ital 
lation  is  capable  * » t'  supporting  three,  or,  If  conditions 
should  require  it,  Pour  transformers  of  any  size  up  to 
and  including  26  leva.  each,    it  possesses  the  further  ad 
vantages  o(  presenting  a  pleasing  appearance  and  of 
being  quite  reasonable  in  price.    The  transformers  may 
be  placed  al  any  heighl  above  the  ground,  and  by  in- 
creasing the  size  of  the  steel  supporting  members  units 
even  larger  than  26  leva,  may  be  so  mounted. 

The  framework  of  the  platform  of  these  installations 
consists  of  channels  and  angle  irons.    Four  4-in.  by  6.5- 

ft.  channels  are  bolted  into  gains  cut  in  the  pole  in  the 
same  fashion  that  gains  are  made  for  double  buck  arms. 
Besides    the   through    bolts   that    hold   the   channels    in 
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PLATFORM  THAT  CAN  BE  MOUNTED  ON  ONE  POLE  AND  PROVIDES 
FOR  FOUR  TRANSFORMERS 

place,  four  sets  of  space  bolts  are  also  used  in  each  pair 
of  channels  to  insure  rigid  construction  and  to  hold 
the  members  parallel.  The  space  bolts  near  the  outer 
ends  of  the  channels  also  hold  the  upper  ends  of  the 
2-in.  by  2-in.  by  0.25-in.  angle-iron  braces  in  place.  The 
lower  ends  of  these  braces  are  secured  by  lag  screws 
driven  into  the  pole.  On  top  of  the  pair  of  channels 
which  occupies  the  lower  gain,  two  sets  of  short  4-in. 
channels  are  fastened  to  bring  the  foundation  of  the 
platform  into  one  horizontal  plane.  Pieces  of  2-in.  by 
4-in.  timber  are  bolted  into  the  LPs  of  the  upper  chan- 
nels so  that  the  platform  planks  can  be  nailed  to  them. 
As  a  rule  only  three  transformers  are  installed  on 
such  platforms.  This  leaves  the  fourth  place  for  a  man 
to  stand  while  working  on  connections  or  fuses.  It  has 
also  been  found  advisable  to  install  double  arms  above 
the  station  to  support  primary  and  secondary  leads.  This 


practice  allow.,  neater  construction  and  provides  a  con- 

\ .  ii  nil  t    and      air    in«  >u  n  1 1  n  >-    for    fuses    near    the    vacant 

[de  "i  the  platform.    An  additional  safetj   feature  has 
been  added  bj  running  the  neutral  wire  around  the  edge 

of  the  platform  on  angle-iron  standards  to  act  as  a  plat 
form   railing.     This  installation  was  described  by   K.  R. 
ki. mimes  at   a   recent    meeting  of  ihc  transmission  com 

mittee  of  the  Ohio  Electric  Light  Association. 


Conclusions  on   Lightning   Protection 
Arrangements 

During  the  years  1915  and  1916  the  Topeka  (Kan.) 
Edison  Company  has  followed  the  practice  of  installing 
lightning  arresters  on  transformer  poles,  until  now  about 
20  per  cent  of  its  transformers  are  so  protected.  From 
i  (Is  covering  the  years  1912,  1913  and  1914  the  aver- 
age number  of  transformers  burned  out  equaled  2  per 
cent  of  the  total  number  in  use.  In  1915  and  1916, 
since  changing  the  method  of  protection,  the  number 
of  burnouts  has  been  reduced  to  0.44  per  cent,  or  about 
one-fifth  the  previous  amount.  During  the  year  1916 
the  company  has  not  experienced  any  cases  of  trouble 
at  transformer  installations  protected  by  arresters  on 
the  same  pole.  This  was  probably  due  in  part  to  few 
lightning  storms  during  the  year. 

Direct-current  meters  appear  to  be  especially  sus- 
ceptible to  damage  from  lightning,  and  it  is  difficult  to 
protect  them,  as  they  are  natural  discharge  points  owing 
to  the  direct  path  to  ground  afforded  by  the  potential 
circuit.  The  number  of  direct-current  wattmeters  con- 
nected on  the  company's  circuits  has  remained  prac- 
tically constant  for  the  past  five  years,  and  during  that 
time  the  cost  per  meter  for  repair  parts  has  equaled 
15.5  cents  per  year.  The  alternating-current  meters 
show  much  better  results.  For  the  years  1912,  1913  and 
1914  the  cost  for  repair  parts  per  meter  averaged  1.3 
cents  per  year.  For  1915  the  average  cost  was  1.26 
cents.  During  1916  this  cost  has  been  reduced  to  0.83 
cent  per  meter.  These  figures  all  show  a  noticeable 
improvement  in  conditions  which  the  company  feels  is 
a  result  of  the  rearrangement  of  the  protective  devices 
on  its  system.  Moreover,  all  outgoing  2300-volt,  three- 
phase  feeders  and  all  600-volt  power  and  railway  feed- 
ers are  protected  with  aluminum-cell  arresters  and  the 
interruptions  of  service  caused  by  circuit  breakers  open- 
ing has  been  greatly  reduced  since  they  were  installed. 

From  tests  made  over  various  portions  of  the  distri- 
bution system  and  from  general  observation  and  experi- 
ence J.  E.  Gossett,  engineer  of  distribution  for  the 
Topeka  Edison  Company,  reported  before  the  recent 
meeting  of  the  Kansas  Public  Utilities  Association  that 
his  company  has  formed  the  following  conclusions: 
First:  Lightning  arresters  should  be  placed  as  near  as 
possible  to  the  device  they  are  to  protect.  Second: 
Ground  wires  should  be  installed  with  the  most  direct 
path  to  ground,  avoiding  sharp  bends  or  loops.  A  wire 
not  smaller  than  No.  6  should  be  installed  and  if  the 
secondary  here  exceeds  this  size  a  ground  wire  should 
be  installed  of  the  same  size  as  the  main.  The  ground 
wire  should  extend  considerably  below  the  surface  of 
the  ground  unless  the  cross-section  is  increased.  Third: 
Water-pipe  grounds  should  be  secured  if  possible ;  other- 
wise rods  should  be  driven  to  a  depth  of  from  6  to  8 
ft.  The  greater  depth  will  justify  the  additional  ex- 
pense. Smaller  diameter  and  greater  length  produce 
better  results  at  the  same  expenditure  than  rods  of 
greater  diameter  with  a  corresponding  decrease  in 
length.  Fourth:  Rods  should  be  placed  about  even' 
500  ft.  or  about  every  fifth  span.  Secondaries  should 
be  grounded  as  near  transformer  terminals  as  possible. 
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COMMERCIAL   AND   BUSINESS    POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


THE  SMALL-COMPANY 

EXECUTIVE  AND  NEW  BUSINESS 

A   Plea   That   the    Manager   Interest   Himself   More 

Closely  in  the  Work  of  His  Commercial  Aides,  and 

Intensively    Cultivate   All   Available   Business 

By  the  Manager  of  a  Small  Central  Station 

It  is  a  regrettable  fact  that  the  selling  methods  em- 
ployed by  many  small  central  stations  are  far  less  effi- 
cient and  effective  than  are  the  selling  methods  used  by 
merchants  operating  in  the  same  territory. 

The  sole  reason  for  this  fact  may  be  expressed  in 
three  words — "lack  of  competition."  More  often  than 
one  would  imagine  the  manager  or  superintendent,  who 
should  be  the  leading  spirit  in  the  selling  efforts  of  his 
company,  busies  himself  in  other  matters  of  the  com- 
pany operation  to  the  almost  complete  exclusion  of  new 
business.  True,  this  official  generally  engages  the  serv- 
ices of  one  or  more  new-business  solicitors,  but  proceeds 
quite  promptly  to  permit  them  to  drift  pretty  much  for 
themselves.  Generally,  if  more  than  two  solicitors  are 
engaged,  one  of  them  is  given  certain  supervision  au- 
thority over  the  others. 

In  this  manner  does  the  executive  deliberately  place  a 
reducing  valve  between  himself  and  the  main  artery  of 
his  company.  The  almost  immediate  resulting  effect 
on  the  official  himself  is  that  his  lack  of  contact  with 
new  business  results  in  his  failure  to  intelligently  ap- 
preciate the  new-business  conditions  of  his  company. 

He  quickly  loses  the  ability  to  properly  consider  new- 
business  problems.  Those  of  his  organization  who 
handle  the  commercial  work  of  his  company  are  quick 
to  appreciate  his  discomfiture  upon  taking  up  with  him 
matters  of  their  department.  In  consequence,  it  is  only 
natural  that  the  number  of  new-business  problems  pre- 
sented to  him  are  soon  reduced  to  a  minimum.  Under 
these  conditions,  the  matters  of  appliance  purchasing 
and  testing,  advertising,  special  campaigns,  etc.,  are 
not  given  the  attention  their  importance  should  warrant. 

Another  result  is  a  tendency  towards  a  frequent 
change  in  salesmen.  The  ambitious  ones  are  quick  to 
see  the  advantages  of  associating  themselves  with  other 
companies  where  there  is  a  greater  opportunity  for 
learning.  The  unambitious  ones  accomplish  little  and 
soon  drop  out  as  a  natural  result. 

Each  salesman  who  leaves  the  company  carries  with 
him  an  investment  which  is  in  proportion  to  the  length 
of  time  during  which  he  has  been  an  employee  of  the 
company. 

The  foregoing  statement  of  conditions  is  not  exag- 
gerated, and  is  true  to-day  in  some  degree  in  a  great 
number  of  small  central  stations.  Larger  central  sta- 
tions avoid  this  condition  since  they  generally  have  a 
commercial  manager  of  a  caliber  equal  to  the  manager 
or  superintendent  of  the  smaller  company.  Since  this 
commercial  manager  is  employed  solely  for  new-busi- 
ness work,  the  affairs  of  this  department  are,  in  conse- 
quence, placed  in  able  hands. 

^  Wherever  in  the  business  world  the  spur  of  competi- 
tion is  removed,  the  result  is  often  that  the  business 
or  the  service  suffers.  Central-station  managers  should 
be  keenly  awake  to  this  fact,  and  it  should  be  their 


constant  duty  to  see  that  the  evils  of  this  lack  of  com- 
petition do  not  in  any  degree  overtake  their  companies. 

How  many  small  central-station  managers  can  look 
into  their  consciences  and  answer  that  they  personally 
know  that  the  new  business  activities  of  their  companies 
are  as  good  as  they  could  be?  Let  each  ask  himself  if 
it  would  not  be  possible  to  turn  over  to  some  assistant 
purely  routine  work,  and  as  a  result  gain  sufficient  time 
to  permit  his  personal  domination  of  the  new-business 
work  of  his  company. 

There  is  scarcely  a  city  or  town  in  the  United  States 
in  which  there  is  not  an  attractive  amount  of  new  busi- 
ness to  be  had  right  under  the  nose  of  the  central  sta- 
tion simply  for  the  proper  going  after  it.  This  new 
business  will  never  be  found  unless  each  central  station 
manager  believes  it  exists  and  makes  plans  to  secure  it. 

With  the  present  high  cost  of  construction  material, 
new  business  on  existing  lines  has  never  been  so  valua- 
ble as  at  the  present  time. 

Let  us  start  the  new  year  with  the  thought  that  we 
are  proud  of  the  fact  that  we  are  selling  one  of  the  few 
commodities  which  may  be  obtained  at  the  old  price  and 
let  us  go  out  and  get  the  necessary  new  business  to 
make  it  possible  to  continue  at  the  old  price. 


Electric  Trucks  in  Government  Printing 
Office  Service 

The  United  States  government  printing  office  at 
Washington,  D.  C,  operates  ten  electric  vehicles.  Two 
of  these  are  passenger  cars,  and  the  rest  are  of  the  com- 
mercial type.  Of  the  latter  class,  two  are  of  1000-lb. 
capacity,  two  of  2000-lb.,  three  of  5000-lb.  and  one  of 
8000-lb.  The  printing  office  also  takes  care  of  two 
"electrics"  for  the  Post-Office  Department  and  one  for 
the  Department  of  the  Interior. 

The  following  cost  data  refer  to  the  printing  office 
cars: 


Weight  of  Car 
1,000  lb. 
2,000  lb. 
5,000  lb. 
8,000  lb. 


Approximate 
Annual  Miles 

5,000 

6,000 
4,000  to  4,500 

3,500 


Yearly 

Cost  of  Operation 

$550 

$550 

$600  to  $700 

$780 


Taking  Advantage  of  the  High  Price  of 
Scrap  Metal 


This  is  the  time  to  get  rid  of  your 
power  plant 

are  going  through a  period  when  metals  ruch  as  copper  and  iron  hasr  rum  reiruHuibV  in  rtjut 
i  little  likelihood  of  chesr  remaining  as 


Owners  of  powct  plants  ought  to  find  this  an  advantageous  moment  I 
puna  «  exceptionally  high  pnrca,  unltnng  the  spaa-  for  other  purposes. 
New  power  pUnts  arr  higher  m  pncr 
for  the  same  ttrrwrw  rr  asons  thj  i  ha< 
the  second-hand  and  imp  value  ol  i 


dispose  of  those 


has  decreased  and,  in  accordance  w,ili  ilie  policy 


l' should  proie  an  immrdiare.a,  wrl!  as  an  nen 
rual.  financial  gam.  in  dnpcnse  with  a  pmaiel, 
operated  power  plant  and  install  cconomKai, 
reliable  PUBLIC  SERVICI 


Public  Service  Company 


In  order  to  bring  before  the  owners  of  privately  operated  power 
plants  the  excellent  opportunity  offered  for  the  profitable  disposal 
of  their  plants  as  a  result  of  the  present  prices  of  scrap  metal, 
the  Public  Service  Company  of  Northern  Illinois  has  issued  this 
attractive  three-color  folder. 
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Advertising   Prompt    Dividend   Payments  to 

Sell  Stock  to  Consumers 

Another  novel  method  of  adverti  Ing  it  -  plan  ol 
iuy   Northern  States   Power  Company's  stock  to  con 
lumei  been  evolved  bj   the  publicity   department 

of  II.  M.  Bylle  b 
( lompanj  *  Calendars  tike 
tin  one  reproduced  here 
with  will  be  distributed 
to  customer  shareholders 
and  to  new  purchasers 
of  stock  in  home  terri 
torj  during  the  early 
pari  of  L917.  The  illus- 
tration on  the  calendar  is 
one  which  appeared  in 
one  of  the  company's 
newspaper  advert  ise- 
ments  in  the  fall.  The 
noticeable  lack  of  adver- 
tising matter  is  inten- 
tional; since  the  calen- 
dars will  be  placed  in  the 
hands  of  only  those  own- 
ing stock,  no  elaborate 
explanation  to  them  is 
necessary.  Moreover,  it 
is  expected  that  the  lack 
of  a  full  explanation 
will  cause  non-owners 
who  see  the  calendars  to  ask  questions  which  will  lead 
to  a  discussion  of  the  stock  and  perhaps  the  sale  of 
more  shares.  The  red  circles  around  Jan.  15,  April  16, 
etc.,  indicate  that  these  are  "red-letter  days"  when  the 
quarterly  1.75  per  cent  dividend  will  "always  be  on 
time." 

The  success  of  Byllesby  company's  effort  to  sell  stock 
to  consumers  is  considered  remarkable.  At  the  present 
time  there  are  over  2000  customer-shareholders  who 
own  in  excess  of  $1,100,000  worth  of  Northern  States 
Power  Company's  preferred  stock.  Inauguration  of 
the  movement  in  other  communities  is  being  considered. 


CALENDAR    DISTRIBUTED    AMONG 

CUSTOMER    HOLDERS  OK   STOCK 

in    rilK    NORTHERN    STATES 

POWER    COMPANY 


Fuel  Prices  Prove  Potent  Argument  in 
Power  Sales  Campaign 


Electric  Power 


REMOVES  WORRY  OVER  RISING  FUEL  PRICE 


The  Modern  Power 


Pictured  herewith  is  one  of  a  set  of  postcards  sent 
by  the  Texas  Power  &  Light  Company  of  Dallas,  Tex., 
to  cotton-gin  prospects  prior  to  the  beginning  of  the 
present  cotton  season.  There  were  six  cards  in  this  set, 
and  they  were  included  in  a  series  of  circular  letters  on 
the  advantages  of  using  electric  power.  A  direct-by- 
mail  campaign  lasting  sixteen  weeks,  during  which  time 
the  prospects  received  at  least  one  piece  of  mail  mat- 
ter each  week,  was  productive  of  very  good  results. 


toline  Stove  Electrified  at  a  Cost  of 

Twenty  Dollars 

in  order  to  gel  it    cu  ton  ed  to  "cooking  i>\ 

wir,.,"   the   Otter  Tail    Power  Company,  with 
offices    ai     Fergus    Palls,    Minn.,    dots    some    unusual 
Hun  example,  one  customer  who  had  been  con- 

i  ed    a    pro  peel  ive   elect  rii  i  r    for  a 

long  time  would  nol  place  ins  order  <m  account  of  the 
price  of  the  electric  range.  Being  a  mechanic  he  sug- 
gested having  his  old  gasoline  stove  equipped  i 
trically.  At  firsl  the  idea  seemed  impractical,  hut 
Wishing  to  satisfy  the  customer  if  possible;,  C.  B.  Kid- 
der, the  company's  general  manager,  sent  a  man  to  look 
over  the  old  gasoline  stove.  He  found  that  with  a 
little  work  it  could  be  made  into  an  electric  range  at 
low  I  ■ 

From  the  stove — a  Quick  Meal,  two-burner-and-oven 
type  the  tank,  all  tubing,  valves  and  burners  were  re- 
moved.    This  left  nothing  but  a  mere  shell.     The  two 


GASOLINE   STOVE   ELECTRIFIED   BY   ADDITION   OF    3500    WATTS   IN 
HOT   PLATES 

top  burners  were  replaced  with  General  Electric  8.5-in., 
1000-watt,  three-heat,  sheath-wire  hot  plates;  the  oven 
v/as  insulated  with  asbestos  1  in.  thick,  and  was  par- 
tially relined,  leaving  a  small  vent  in  the  back;  and 
one  1500-watt,  three-heat,  sheath-wire  oven  unit  was 
placed  in  the  bottom  of  the  oven.  All  units  were  then 
fused  separately  and  circuits  leading  to  a  porcelain 
connection  block  were  connected  through  snap  switches 
on  the  front  of  the  stove.  The  stove  was  then  enam- 
eled black.  In  this  manner,  with  a  few  hours'  work 
an  old,  nearly  worn-out  gasoline  stove  was  transformed 
into  a  modern,  cleaner  and  safer  outfit. 

The  range  was  installed  in  the  customer's  home  and 
has  been  giving  satisfactory  service.  The  customer 
was  charged  only  for  the  actual  cost  of  material,  which 
amounted  to  $20.  The  result  is  that  the  customer  was 
satisfied  by  getting  an  electric  range  at  small  outlay, 
and  the  Otter  Tail  Power  Company  has  made  this  cus- 
tomer a  greater  source  of  revenue  for  central-station 
service. 


Drying  Fresh  Ink  Electrically 

A  Western  central  station  company  is  furnishing  en- 
ergy for  250  heating  units  which  are  used  to  dry  ink 
on  freshly  printed  matter.  The  units  are  rated  at  600 
watts  and  are  arranged  on  traveling  conveyors,  so  that 
the  intensity  of  heat  upon  the  paper  to  be  dried  may 
be  varied  by  raising  or  lowering  the  heating  unit.  Ed- 
ucating the  printer  in  the  value  of  such  a  drier  leads  to 
a  profitable  day  load. 
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Revenue  per  Customer  Increased 

by  Appliance  Load 

Prior  to  1910,  the  central-station  company  at  Youngs- 
town  was  not  actively  engaged  in  selling  current-con- 
suming devices  to  its  lighting  customers,  but  lately  it 
has  taken  store  space  in  the  most  prominent  location  in 
the  city.  Evidence  of  the  wisdom  of  this  policy,  accord- 
ing to  C.  E.  Yacoll,  the  company's  new  business  man- 
ager, is  to  be  found  in  the  fact  that  the  company's  rev- 
enue from  residential  customers  has  increased  from  $15 
per  customer  in  1910,  to  $21  per  customer  in  1915. 
Moreover,  while  making  this  record  the  appliance  sales 
department  has  been  able  to  pay  $500  a  month  rent  in 
addition  to  all  its  other  expenses  and  still  "break  even." 
It  is  the  company's  policy  to  sell  appliances  at  list  prices. 


Loading  Electric  Trucks  Inside  the  Building 

A  large  New  York  City  department  store  has  been 
able  to  operate  its  electric  trucks  very  efficiently  by 
loading  them  inside  its  building.  While  gasoline  cars, 
on  account  of  insurance  regulations,  are  compelled  to 
load  from  the  exterior  of  the  building,  this  firm's 
electric  delivery  wagons  actually  go  into  the  building 
proper,  and  through  the  agency  of  large  elevators,  are 
transported  to  various  floors.  There  the  wagons  are 
loaded,  thus  saving  expensive  handling  of  packages. 
This  method  of  handling  the  electric  vehicle  and  its  con- 
tents, which  is  permissible  owing  to  the  absence  of  fire 
hazard,   is  found   to   speed   up   deliveries  considerably. 


Motors  Ten  Years  in  Service  Under  Salt 

Works  Conditions 

A  great  deal  has  been  said  and  written  on  the  re- 
liability of  motor  drive.  Much  of  this  discussion  has, 
however,  passed  over  the  heads  of  non-technical  read- 
ers and  in  spite  of  widespread  educational  work  many 
power  users  still  believe  that  the  electric  motor  is  not 
suitable  for  certain  kinds  under  trying  conditions  of 
dust,  moisture,  and  the  like.     A  practical  illustration  of 


MOTORS   TEN   YEARS    IN    CONTINUOUS   SERVICE   IN    CLEVELAND 

SALT   WORKS.     WINDINGS    AND   PARTS    ARE    CAKED    WITH 

THE    SALINE   DEPOSIT 

the  ability  of  motors  to  operate  under  severe  conditions 
is  the  plant  of  the  Cleveland  (Ohio)  Salt  Works.  The 
motors  in  this  plant  were  furnished  by  the  Lincoln  Elec- 
tric Company  and  have  operated  in  rooms  where  moist 
salt  is  always  present.     This  salt  has  caked  into  the 


windings,  until  they  are  hardly  visible,  as  will  be  ob- 
served in  the  accompanying  illustration.  In  spite  of 
this  there  has  not  been  a  single  shutdown  from  motor 
trouble  in  the  ten  years  since  the  motors  were  installed. 
This  unique  demonstration  not  only  proves  that  the 
electric  motor  is  a  most  reliable  piece  of  apparatus,  but 
shows  that  expensive  protection  is  not  always  necessary 
against  even  severe  moisture  and  dust  conditions. 


Mixing  Lamp  Tints 

To  make  the  lighting  in  its  store  conform  to  a  gen- 
eral color  scheme  that  was  being  worked  out,  the  Mer- 
chants Heat  &  Light  Company  at  Indianapolis,  Ind., 
recently  wished  to  give  lamps  which  were  to  be  mounted 


DISPLAY  ROOM  AT  INDIANAPOLIS  DECORATED  WITH  ORNAMENTAL 
POST   STANDARDS   BEARING   RUBY    LAMPS 

in  some  street  lighting  standards  an  "old-rose"  tint. 
A  red  dip  was  the  nearest  color  obtainable.  An  en- 
deavor was  made  to  thin  the  red  with  alcohol,  then 
with  lacquer,  then  with  water.  In  each  instance  the  re- 
sult was  a  red  jelly,  not  an  old-rose  liquid.  Then  mix- 
ing two  different  colored  lamp  dips  of  the  same  make 
was  tried.  They  also  jellied.  Finally  by  mixing  a 
quart  of  lamp  frosting  and  0.5  pt.  of  ruby  lamp  dip,  a 
beautiful  old-rose  coloring  was  obtained.  Later  it  was 
learned  that  the  red  coloring  could  have  been  thinned 
with  ether.  The  result  of  mixing  the  frosting  and  the 
ruby  coloring,  however,  left  nothing  to  be  desired  and 
the  lamps  when  inserted  inside  the  diffusing  globes, 
produced  an  old-rose  shade  that  cleverly  matched  the 
old-rose  cloth  coverings  on  the  ceiling  units. 


Two-Thirds  of  Irons  Found  in  Regular  Use 
Six  Months  After  Purchase 

Some  managers  have  questioned  whether  the  sale  of 
a  large  number  of  devices,  especially  irons,  really  indi- 
cates that  more  than  a  very  small  percentage  of  them 
are  actually  kept  in  use. 

"There  was  one  Southern  city,"  said  Frank  Hammond, 
the  general  agent  of  the  Birmingham  (Ala.)  Railway 
&  Light  Company,  before  the  Southeastern  Section, 
N.  E.  L.  A.,  "which  put  on  a  special  sale  of  irons  and 
disposed  of  350,  and  the  addresses  of  290  buyers  were 
placed  on  file.  Six  months  later  a  canvass  of  these  290 
consumers  was  made,  and  it  was  found  that  63  per  cent 
of  these  irons  were  in  use  on  an  average  of  two  hours 
per  week.  The  other  37  per  cent  had  either  moved  or 
the  iron  was  stored  away." 
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Specifications foi   Meter  Installation  Adopted 

by  Illinois  Company 

The  Canton  (111.)  Gas  &  Electric  Company   bs 
experiencing  considerable  difficulty   through   theft 
energj  <»n  the  pari  of  person!  by  passing  meters,    on 
this  account  the  company  has  just  issued  a  new  set  of 
speciflcationi  covering  the  installation  of  meters  and  the 
connection  of  service  wires.    These  specification!  pro 
vide  for  the  installation  of  the  meters  in  Inside  cellar 
ways  or  basements,     if  these  places  arc  unlit  for  plac 

intf  the  meter,  provision   is  made   for  its   installation   in 

the  kitchen.  Bach  meter  la  to  be  Dung  mi  an  asbestos- 
covered  hoard  m  a  position  which  will  be  accessible  to 
the  meter  reader  with  the  least  annoyance  to  the  cus 

tomer.  In  no  instance  is  the  meter  to  be  placed  more 
than  7  ft.  above  the  floor.     The  fact  that  the  State  Pub 


Sfee/  Bo*  and 
Entrance  S#i+ch 


SKETCH     SHOWING    APPROVED     METER    INSTALLATION     PROOF 
AGAINST   TAMPERING 

lie  Utilities  Commission  requires  frequent  testing  of 
watt-hour  meters  has  caused  the  company  to  specify 
also  that  a  meter  must  be  installed  with  sufficient  space 
around  it  to  enable  the  meter  tester  to  do  his  work  in 
a  satisfactory  manner.  The  specification  also  states 
that  a  service  cut-out  and  main  line  fuse  shall  be  in- 
stalled on  the  line  side  of  the  meter  inclosed  in  a  locked 
iron  box  and  that  a  meter  trim  shall  be  placed  between 
the  meter  and  the  box  so  that  there  will  be  no  exposed 
wires  between  the  meter  and  the  service  cut-out.  All 
wiring  from  the  service  cut-out  to  the  outside  of  the 
building  must  be  placed  in  conduit.  No  wire  smaller 
than  No.  12  is  to  be  used  for  feed  wires  between  the 
outside  of  the  building  and  the  service  cut-out.  The 
illustration  herewith  shows  a  typical  installation  under 
these  specifications. 


Putting  on  a  Successful  Electrical  Show 
in  a  Town  of  8000 

An  electrical  show  that  was  run  for  one  week  at  a 
total  cost  of  17  cents  per  visitor  was  put  on  during 
America's  Electrical  Week  by  the  Rumford  Falls  (Me.) 
Light  &  Water  Company. 

After  renting  a  vacant  hall  the  company  set  up  a 
framework  to  represent  a  living  room,  dining  room, 
kitchen  and  bath  room.  The  rooms  were  supplied  with 
furniture,  rugs  and  portieres  by  a  furniture  dealer, 
and  the  kitchen  and  bath  room  were  fitted  up  by  a  local 
plumbing  firm.  Tea  and  coffee  were  supplied  by  an 
importing   company   of   Rumford,    and   the   light  corn- 


pain     installed    complete    electrical    equipment    through- 
out . 

An  experienced  woman  demonstrator  was  employed 

She  made   it   a   point   to  show  the   visitors  how  the  vari- 
ous appliances   performed  during  actual   working  condi- 


Data  on  Small-Town  Electric  Service 

•  \  I, eland,  Jr.,  superintendent  of  the  electrical  de- 
partment ol  the  Atchison  (Kan.)  Railway  &  Light 
Company,  speaking  he  fore  the.  Kansas  Public  Service 
Association,  presented  statistics  which,  he  said,  had 
proved  valuable  to  him  in  securing  transmission  line 
business  from  small  towns.  These  data  were  collected 
during  an  investigation  of  about  fifteen  small  towns. 

The  maximum  demand  per  capita  averaged  37  watts. 
There  was  one  residence  to  each  3.5  of  population.  The 
gross  earnings  per  capita  during  the  first  year  a  town 
is  served  averaged  $2.50.  This  increased  about  10  per 
cent  per  year  and  sometimes  reached  as  much  as  $7  per 
capita.  The  line  and  transformer  loss  varied  from  20 
to  33  per  cent.  The  distribution  loss  usually  amounted 
to  about  10  per  cent  where  no  transformers  were  used, 
and  25  per  cent  where  distribution  transformers  were 
used.  Gross  earnings  per  meter  averaged  from  $20  to 
$28  per  year. 

The  earnings  on  all  classes  of  this  service  increased 
more  rapidly  than  the  earnings  in  the  near-by  larger 
city  of  Atchison,  although  practically  no  effort  was 
made  to  increase  the  small-town  business,  and  there 
was  a  continual  appliance  and  house-wiring  campaign 
in  the  city. 


How  a  Michigan  Central  Station  Lives  Up  to 

Its  Service  Slogan 

The  Consumers  Power  Company  of  Owosso,  Mich., 
features  its  slogan  as  widely  as  possible.  The  phrase 
which  it  has  taken  as  its  text  is  worded: 

"Always— AT  YOUR  SERVICE— All  Ways" 

"Service"  is  a  broad-gage  word,  but  the  company  uses 
no  limiting  adjectives.  Recently  the  principal  of  a 
local  school  asked  the  firm  for  complete  data  on  the 
number  of  employees  and  their  earnings  in  a  given 
industry  between  1909  and  1914.  The  information  was 
furnished  promptly,  much  to  the  satisfaction  of  the 
school  director. 

A  short  time  later  a  debate  was  scheduled  in  the 
Owosso  high  school  on  the  subject:  "Resolved,  That  the 
City  of  Owosso  Should  Own  and  Operate  Its  Electric 
Light  Plant."  The  principal  for  whom  the  company 
had  secured  the  above-mentioned  data,  suggested  that 
the  students  having  the  negative  side  call  at  the  power 
company's  office  for  material. 

Naturally  the  company's  slogan  was  again  justified 
and  the  debaters  were  given  arguments  galore.  The 
negative  side  scored  a  decisive  victory,  and  as  it  hap- 
pened that  the  leader  of  that  team  was  the  daughter  of 
the  Mayor, and  succeeded  in  convincing  her  father  of  the 
value  of  independent  plant  operation,  the  company  felt 
well  paid  for  its  trouble. 

Recently  the  company  received  a  request  for  data  on 
the  value  of  products  manufactured  from  1909  to  1914 
and  the  capital  required  to  handle  the  industries  of  the 
United  States  during  that  period.  The  request  was 
promptly  complied  with,  as  was  one  from  the  business 
men's  association  for  storage  room  for  some  banners 
that  are  in  use  for  a  short  time  each  year.  The  policy 
of  diversified  service  is  claimed  by  the  company  to  be 
steadily  building  good  will  for  it. 


January  20,  1917 


ELECTRICAL     WORLD 


141 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


TUNGSTEN  FOR  BATTERIES 

Electrolytic  Behavior  of  Tungsten,  and  Its  Possible 

Use  in  Standard  Cells  and  in  Storage 

Batteries 

TUNGSTEN  has  become  a  very  important  metal 
in  recent  years.  The  bulk  of  tungsten  produced 
now  goes  into  the  steel  industry  for  the  manufac- 
ture of  special  tool  steels,  with  the  percentage  of  tung- 
sten as  yet  used  in  the  electrical  industries  almost  in- 
significant when  compared  with  the  total  production. 
The  industrial  importance  of  the  electrical  uses  of 
tungsten  is  nevertheless  very  great.  First  of  impor- 
tance is  the  tungsten  lamp,  with  various  minor  elec- 
trical uses  like  tungsten  wire  and  ribbon  for  resistors 
in  electric  furnaces  or  heating  apparatus.  The  possible 
minor  electrical  applications  of  tungsten  are  numerous. 
One  particular  field  that  nas  been  little  investigated,  the 
electrolytic  behavior  of  tungsten,  is  treated  fully  in  a 
paper  by  Walter  E.  Koerner,  presented  at  the  last  New 
York  meeting  of  the  American  Electrochemical  Society 
and  published  in  Metallurgical  &  Chemical  Engineer- 
ing of  Jan.  1,  1917.  It  gives  the  results  of  an  exten- 
sive investigation  carried  out  by  the  author  under  the 
direction  of  Dr.  C.  G.  Fink  in  the  research  laboratory 
of  the  Edison  Lamp  Works,  Harrison,  N.  J. 

The  researches  covered  three  distinct  fields.  First 
the  author  determined  the  single  potentials  of  tungsten 
and  tungsten  oxide  in  various  electrolytes,  with  a  view 
of  obtaining  some  light  on  the  relative  solubility  of 
tungsten  in  those  electrolytes. 

Second,  the  anodic  behavior  of  tungsten  and  its 
passivity  were  studied.  The  conditions  under  which 
tungsten  as  an  anode  becomes  passive  were  investi- 
gated and  it  was  found  that  the  passivity  of  tungsten 
is  due  to  adherent  films  of  hydrated  tungsten  oxides. 
These  hydrated  films  appearing  on  the  anode  vary  in 
•color  from  brown  through  blue  to  yellow.  The  degree 
of  passivity  varies  with  the  color  of  the  film.  The 
films  may  be  readily  dissolved  and  the  passivity  of  the 
metal  thereby  destroyed. 

The  third  field  investigated,  and  possibly  the  one  of 
most  direct  present  interest  from  a  practical  viewpoint, 
is  the  use  of  tungsten  in  cells. 

For  the  construction  of  a  voltaic  cell  with  tungsten 
as  negative  electrode  it  is  desirable  to  use  an  elec- 
trolyte in  which  both  the  tungsten  and  the  anodic  re- 
action products  are  most  soluble.  With  a  sodium  hy- 
droxide solution  as  electrolyte  mercury  or  silver  may 
be  used  as  positive  electrode  against  tungsten  as  nega- 
tive electrode.  The  emf.  of  such  a  combination  using 
mercury  is  0.49  volt,  with  silver  0.69  volt.  Preliminary 
experiments  with  tungsten  both  as  fused  slugs  and  as 
metal  powder  were  promising,  especially  those  with 
the  metal  powder.  Another  series  of  experiments  was 
made  and  is  still  being  continued  on  the  use  of  tungsten 
in  standard  cells. 

Finally  some  rather  interesting  tests  were  made  on 
the  possible  use  of  tungsten  in  storage  batteries,  using 
combinations  of  tungsten  and  tungsten  oxides.  Three 
types  of  cells  A,  B,  C  (Table  I)  were  studied. 
_  Cell  A  had  tungsten  and  tungstic  acid  as  the  posi- 
tive electrode  and  tungsten  metal  as  the  negative  be- 


TABLE  I— BEFORE  CHARGING: 

Type 

Positive  Electrode 

Negative  Electrode 

Emf. 

A 

W\W03.  *HiO 

W 

+0.08 

B 

W\W03.  xH20 

WO2.  *HiO\W 

0 

C 

w 

W03.  *H20\W 

-0.08 

TABLE  II-AFTER  CHARGING 


Type 

Positive  Electrode 

Negative  Electrode 

After  Charging, 
Emf. 

Twenty-four 

Hours  After 

Charging,  Emf. 

A 

W/WO3.   KhlO 

W 

Volts 
+3.00 

Volts 
+0.2 

B 

W/W03.  XH2O 

Blue 

+3.20 

+0.55 

C 

Brown 
W/WO2.  yH20 

Blue 
W/W206.  zHiU 

+6.20 

+0.85 

fore  charging.  Cell  B  had  tungsten  and  tungstic  acid 
as  both  electrodes,  while  cell  C  had  tungsten-tungstic 
acid  as  negative  electrode  and  tungsten  as  positive,  be- 
ing the  reverse  of  A,  before  charging.  The  cells  were 
connected  in  series  and  charged.  The  emf.  of  each  cell 
was  measured  immediately  after  charging  and  found 
to  be  3  volts  for  cell  A,  3.20  volts  for  cell  B,  and  6.20 
volts  for  cell  C.  Twenty-four  hours  after  charging  the 
cells,  the  emf.  had  dropped  to  0.2  volt,  0.55  volt  and  0.85 
volt  respectively.  The  cell  C  having  W|W02  as  positive 
electrode  and  WIW^Os  as  negative  electrode  has  so  far 
been  the  most  satisfactory. 

The  results  obtained  with  the  tungsten  storage  bat- 
teries look  rather  promising. 

Generators,  Motors  and  Transformers 

Burning  Out  of  One  Transformer  of  Two  in  Parallel. 
— A  concise  discussion  of  a  case  in  which  two  identical 


0 


FIG. 


1 — THREE-WIRE  TRANSFORMERS  CONNECTED 
IN    PARALLEL 


three-wire  transformers  were  mounted  on  a  pole  and 
connected  in  parallel,  according  to  Fig.  1.  One  of  them 
burned  out.  That  the  two  combined  were  not  over- 
loaded was  later  demonstrated  by  the  remaining  trans- 
former carrying  the  entire  load  satisfactorily.  What 
was  the  probable  cause  of  the  burnout?  It  is  pointed 
out  that  with   identical  transformers  having  properly 
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balanced  windings  successful  parallel  operation  should 
be  obtained  with  the  connections  shown  In  Pig,  i.  un 
there  was  some  defect  in  one  or  both  machines,  if 
the  machine  was  nol  defective  ■  possible  cause  of  the 
burnoul  maj  have  been  sn  imperfectly  balanced  de 
sign,  resulting  in  sn  unbalanced  heating  or  three-wire 
load      The  wiring   diagram  of  a   transformer  having 
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HBEE-WIRE    TRANSFORMERS    WITH 
BALANCED   WINDINGS 

balanced  windings  is  shown  in  Fig.  2.  This  trans- 
former will  maintain  a  uniform  heating  on  either  bal- 
anced or  unbalanced  three-wire  load.  In  it  both  halves 
of  the  secondary  winding  are  distributed  equally  on 
each  side  of  the  primary  coil;  in  other  words,  the  en- 
tire length  of  each  half  of  the  secondary  winding  is 
directly  adjacent  to  the  whole  primary  winding.  The 
diagram  shows  that  the  inside  secondary  coil  is  in 
series  with  the  outside  secondary  coil.  Such  an  inter- 
connection insures  that  the  resistances  of  the  two  sec- 
ondary halves  are  equal  and  also  that  the  reactances 
are  equal;  thus  perfect  regulation  of  the  two  halves  is 
obtained  and  the  voltage  drop  in  either  secondary  cir- 
cuit will  not  exceed  the  listed  regulation  drop  under  or- 
dinary unbalanced  load  conditions. — Gen.  Elec.  Rev., 
January,  1917. 

Ultra-Violet  Rays  and  the  Eyes. — An  article  giving 
a  summary  of  recent  investigations  on  the  effect  of 
ultra-violet  light  on  the  eye  and  an  editorial  on  the 
same  subject.  The  higher  the  temperature  of  the 
source  of  light  the  greater  the  proportion  of  ultra-vio- 
let rays,  but  ordinary  glass  absorbs  ultra-violet  rays  to 
a  marked  extent  and  the  percentage  of  ultra-violet 
radiation  from  incandescent  lamps  is  minute  and 
smaller  than  that  present  in  strong  sunlight.  There  is 
no  good  reason  to  use  special  glass  in  the  construction 
of  electric  incandescent  lamps  to  provide  against  this 
supposed  evil.  "What  is  far  more  likely  to  produce 
harmful  effect  on  eyesight  is  the  use  of  sources  of  il- 
lumination of  high  intrinsic  brilliancy,  such  as  the  or- 
dinary tungsten  lamp  or  half-watt  lamp,  unshaded,  so 
that  the  eye  receives  light  direct  from  the  filament.  It 
is  regrettable  to  see  the  way  in  which  clear  glass  lamps 
are  still  constantly  used  without  proper  shades.  If 
those  who  should  know  better  persist  in  this  crude 
method  of  illumination  more  harm  will  be  done  to  the 
eyesight  than  can  possibly  result  through  the  presence 
of  ultra-violet  rays  in  the  spectrum."  On  the  other 
hand,  in  special  work  with  arcs,  with  the  quartz-tube 
mercury  lamps,  and  in  the  case  of  auto-welding  where 
the  operator  is  necessarily  at  close  quarters  with  the 
source,  the  use  of  special  screens  designed  to  protect 
against  excess  both  of  visible  and  of  ultra-violet  light  is 
a  natural  and  necessary  precaution. — London  Elec- 
trician, Dec.  1,  1916. 

Variation  of  the  Wave-Length  Sensibility  of  Photo- 
electric Cells  with  Time. — Herbert  E.  Ives. — A  brief 
account  of  an  investigation  carried  out  in  the  physical 


Laboratory  n|  the  United  Gat  Improvement  Company  ol 
Philadelphia.  In  order  to  use  the  photoelectric  cell  in 
photometrj  it  is  essential  that  the  cell  have  two  quali- 
ties. First,  the  relationship  between  illumination  and 
current  should  be  rectilinear;  second,  the  wave-length 
sensibilit)  curve  musl  be  of  permanent  character,  end 

for  reasons  of  practicability  it  should  be  the  same  from 
one  cell  to  another,  in  order  that  any  means  for  screen- 
ing to  copy  the  wave-length  sensibility  curve  of  the  eye 
would  not  have  to  he  worked  out  separately  for  each 
cell 

An  investigation  of  the  first  point  by  the  author 
established  the  fact  that  photoelectric  cells  as  previously 
made  for  photometric  purposes  could  not  be  relied  on 
to  give  the  rectilinear  relationship.  Further  study 
developed  the  explanation  for  this,  and  led  to  the  design 
of  a  type  of  cell  in  which  the  current  is  strictly  propor- 
tional to  illumination.  A  simultaneous  study  of  the 
wave-length  sensibility  characteristics  of  a  number  of 
cells  showed  these  to  be  widely  variant.  The  present 
work  is  part  of  an  investigation  being  carried  on  to 
develop,  if  possible,  cells  of  uniform  and  permanent 
characteristics,  the  question  of  permanency  being  first 
under  study.  The  particular  cell  studied  has  potassium 
for  the  active  metal,  which  is  deposited  on  the  inner 
walls  of  a  3-in.  diameter  bulb,  leaving  only  a  small  spot 
clear  for  the  entrance  of  the  light.  The  potassium  was 
colored  by  a  hydrogen  glow  discharge,  and  the  bulb 
afterward  filled  with  helium  gas  at  a  pressure  to  give 
the  maximum  photoelectric  current  under  working  con- 
ditions. Measurements  of  the  wave-length  sensibility 
curve  have  been  made  at  intervals  over  a  period  of  eight 
months,  during  part  of  which  time  the  cell  has  stood 
unused,  part  of  the  time  it  has  been  used  for  routine 
spectrophotometric  measurements,  and  twice  it  has 
been  exposed  for  an  extended  period  to  a  considerable 
illumination  with  voltage  applied  so  that  a  photoelectric 
current  passed  continuously.  The  result  of  this  test  is 
to  show  a  gradual  change  in  the  shape  of  the  wave- 
length sensibility  curve,  corresponding  to  either  an  in- 
crease of  red  or  a  decrease  of  blue  sensitiveness,  prob- 
ably the  latter.  The  relative  blue  and  red  sensitiveness 
has  changed  in  the  period  mentioned  by  roughly  40  per 
cent.  Time,  rather  than  the  amount  of  exposure  of 
the  cell,  appears  to  be  the  determining  factor.  A  slow 
diffusion  of  the  sensitizing  hydride  layer  into  the  pure 
alkali  metal  layer  beneath  is  a  possible  explanation. 
The  experiments  will  be  continued. — Journ.  Franklin 
Inst.,  December,  1916. 

Incandescent  Lamps. — A  note  on  a  recent  British 
patent  (11,332,  1915)  of  C.  A.  Bastian  for  a  method 
of  avoiding  the  necessity  for  prolonged  exhaustion  of 
metallic  filament  lamp  bulbs  or  filling  them  with  a 
specially  prepared  inert  gas  consisting  in  absorbing  the 
residual  oxygen  in  a  roughly  exhausted  bulb  chemically 
by  deoxidizing  agents  within  an  extension  of  the  sealed 
bulb,  which  is  heated  externally. — London  Elec.  Eng'ing, 
Dec.  14,  1916. 

Lubrication. — G.  B.  Vickers. — A  long  abstract  of  a 
paper  read  before  the  Diesel  Engine  Users'  Association 
on  piston  and  end  lubrication  of  Diesel  engines. — 
London  Electrician,  Dec.  15,  1916. 

Installations,  Systems  and  Appliances 

Electric  Steel  Furnaces  in  Sheffield  Supplied  from 
Central  Stations. — A  note  stating  that  there  are  at 
present  twenty  electric  furnaces  connected  to  the  elec- 
tricity supply  network  of  Sheffield,  England,  and  six- 
teen are  waiting  to  be  connected,  the  total  capacity  be- 
ing equivalent  to  an  output  of  100,000  tons  of  steel  per 
year.  "This  particular  application  is  now  becoming  so 
developed  that  the  Sheffield  Corporation  has  decided  to 
promote  a  bill  for  powers  to  erect  a  new  generating  sta- 
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ion  just  outside  the  borough  boundary  at  a  cost  of 
;7,500,000,  with  a  view  to  giving  a  suitable  supply.  It 
s  also  interesting  to  note  that  the  corporation  has 
'ormed  a  development  committee,  charged  particularly 
vith  the  duty  of  keeping  in  touch  with  consumers  and 
;eeing  in  what  way  developments  in  electricity  supply 
ire  desirable." — London  Electrician,  Dec.  22,  1916. 

Field-Connection  for  Self-Starting  Converters. — 
When  a  rotary  converter  is  started  from  the  alternat- 
ng-current  side,  a  strong  alternating  flux  is  set  up, 
>art  of  which  links  with  the  field  coils  and,  since  these 
lave  a  large  number  of  turns,  induces  a  high  voltage  in 
hem,  which  is  liable  to  cause  an  insulation  failure.  One 
vay  of  protecting  the  insulation  is  to  mount  a  "field 
>reak-up"  switch  on  the  converter  frame.  When  start- 
ng  the  converter  this  switch  is  opened,  thus  discon- 
lecting  the  field  coils  from  each  other  and  preventing 
he  voltages  generated  in  the  separate  coils  from  add- 
ng  in  series.  The  connections  for  this  scheme  are 
ihown  in  Fig.  3.  Another  scheme  of  connections  for 
itarting  is  shown  in  Fig.  4.     The  field  switch  is  a  plain 

«  Pole  D.T.  Switch 
I  Normal     —    Up 
J  Reverse    -     Down 
^  Start         -     Open 


FIG.    3 — FIELD    CONNECTIONS    THAT    PREVENT    DANGEROUS 
VOLTAGE    INCREASES    DURING    STARTING 

iouble-pole,  reversing  field,  discharge  switch.  The 
switch  is  closed  in  the  normal  position  for  starting, 
rhere  are  two  voltages  acting  on  the  field  coils — one 
lue  to  the  transformer  action  of  the  armature  flux,  as 
n  the  previous  case ;  the  other,  the  armature  emf .  which 
s  applied  to  the  field  coil  terminals  through  the  direct- 
:urrent  brushes.  The  latter  voltage  varies  from  line 
frequency  at  stand-still  to  zero  frequency  at  synchro- 
nous speed,  and  its  maximum  value  is  the  converter 
ratio  times  the  alternating  voltage  applied.  Since  the 
resistance  of  the  armature  is  small  compared  to  its 
reactance,  the  reactance  voltage  will  be  of  nearly  the 
same  magnitude  as  the  applied  voltage.  The  reactance 
voltage  is  generated  by  the  same  flux  that  induces 
voltage  in  the  field  coils,  so  that  ratio  of  the  induced 
field  voltage  to  the  armature  voltage  (which  is  nearly 
the  same  as  the  reactance  voltage)  will  be  approximately 
the  ratio  of  shunt  field  turns  to  armature  turns  Con- 
sequently the  induced  field  voltage  is  much  greater  than 
the  armature  voltage,  so  that  no  matter  what  phase  re- 
'ation  these  two  voltages  have,  even  if  they  are  op- 
posed, the  field  voltage  will  send  current  through  the 
circuit  composed  of  shunt  field,  field  rheostat,  direct- 
current  brushes  and  armature.  This  current  will  neu- 
tralize part  of  the  flux  through  the  field  coils  and  re- 
duce the  voltage  induced  in  them.  The  action  is  simi- 
lar to  that  of  a  series  transformer — the  armature  cor- 
responds to  the  primary,  the  shunt  field  to  the  secon- 
dary. Since  the  armature  current  is  practically  inde- 
pendent of  the  shunt-field  current,  the  mutual  flux  will 
decrease  as  the  field  current  increases,  thus  decreasing 
the  voltage  generated  in  the  field.  This  scheme  elim- 
inates the  complicated  break-up  switch  and  extra  field 
wiring  on  the  converter  and  affords  satisfactory  pro- 


tection    from    high     field     voltage. — Electric    Journal, 
January,  1917. 

Wires,  Wiring  and  Conduits 
Copper  Resistance  at  Temperatures  Below  Zero. — 
E.  C.  Parham. — Given  the  resistance  R0  of  a  copper 
winding  at  a  temperature  of  zero  deg.  C,  the  resistance 
Rt  of  that  winding  at  a  temperature  of  t  deg.  C.  can 
be  derived  from  the  formula  Rt  =  R0  (1  +  0.0042  X  t). 
This  holds  good  for  all  values  of  t  met  with  in  ordinary 
electrical  practice  (that  is,  the  formula  fails  for  very 
wide  and  unlimited  temperature  ranges)  ;  therefore  the 
resistance  Rs  corresponding  to  a  temperature  s  would 
be  Rs  =  R0  (1  +  0.0042  X  s).  Usually  the  measured  re- 
sistance Rt  at  a  certain  temperature,  t,  is  known,  and 
the  resistance  R„  at  another  temperature,  s,  is  desired. 
From  a  combination  of  the  above  two  formulas  it  fol- 
lows that  Rs  (1  +  0.0042  t)  =  Rt  (1  +  0.0042  s) .  This 
formula  does  not  involve  R0;  consequently,  the  resis- 
tance Rs  at  any  temperature,  s,  can  be  derived  from 
the  measured  resistance  Rt  corresponding  to  any  other 
temperature,  t.  It  is  assumed  in  the  formula  that  the 
resistance  is  100  per  cent  at  zero  deg.  C,  therefore,  the 
resistances  corresponding  to  negative  temperatures  will 
be  less  than  100  per  cent.  It  follows,  then,  that  where 
negative  temperatures  are  involved,  due  reversal  of 
algebraic  sign  must  be  observed  in  using  the  formula, 
otherwise  misleading  results  will  be  obtained.  To  il- 
lustrate: In  a  locality  where  the  temperature  fre- 
quently dropped  to  — 40  deg.  C.  a  field  coil  was  meas- 
ured at  — 20  deg.  C.  and  it  was  desired  to  know  what 
would  be  the  resistance  at  +20  deg.  C.  because  that 
was  the  average  room  temperature  in  the  season  dur- 
ing which  the  machine  was  operating.  The  resistance 
Rt  as  measured  at  — 20  deg.  C.  was  91.6  ohms.  The 
quantities  to  be  incorporated  in  the  formula  were 
t  =  —20,  Rt  =  91.6,  and  s  =  +20.  In  applying  the 
formula  we  get  Rs  (1  —  0.0042  X  20)  =  91.6  (1  + 
0.0042X20)  or  Rs  =  108.4  ohms.— Gen.  Elec.  Rev., 
January,  1917. 

Electrochemistry  and  Batteries 
Current  Efficiency  in  Copper  Refining. — Lawrence 
Addicks. — The  different  items  which  lower  current  effi- 
ciency in  the  multiple  system  of  electrolytic  copper 
refining  are  discussed  as  follows:  current  leakage  (to 
the  ground,  through  the  electrolyte,  between  elec- 
trodes) ;  secondary  reactions  (deposition  of  impurities, 
gassing,  valence)  ;  cathode  shrinkage  (sulphatizing, 
ferric  salts,  nodules,  etc.).  In  practice  it  is  possible 
with  care  and  dismissal  of  questions  of  labor  costs  to 
obtain  a  working  efficiency  on  a  large  scale  ef  99  per 
cent.  Commercially  it  is  found,  however,  that  92  per 
cent  is  about  as  high  a  figure  as  it  is  advisable  to  insist 
upon,  and  at  some  plants  90  per  cent  or  even  88  per 
cent  is  considered  satisfactory.  Current  density  has  a 
direct  bearing  on  the  problem  in  that  a  high  density 
greatly  increases  the  difficulty  in  preventing  short- 
circuits  between  the  electrodes. — Met.  &  Chem.  Eng'ing, 
Jan.  1,  1917. 

Units,  Measurements  and  Instruments 

Iron-Cored  High-Frequency  Current  Transformers. — 
N.  W.  McLachlan. — Campbell  and  Dye  have  demon- 
strated the  use  of  current  transformers  with  cores  of 
stalloy  stampings  (silicon  iron)  for  measuring  very 
high-frequency  alternating  currents.  During  the 
progress  of  the  work  undertaken  by  the  author  on  the 
magnetization  of  iron  at  very  high  frequencies,  it  be- 
came necessary  to  consider  the  theory  of  this  method  of 
measurement  for  such  frequencies  as  occur  in  wireless 
telegraphy  and  the  results  of  this  investigation  are 
given  in  the  present  paper  which  is  of  a  highly  theo- 
retical  nature. — London   Electrician.   Dec.   22,    1916. 
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Samuel  Kahn,  who  has  just  been 
elected  vice-president  of  the  new  Pacific 

Coast  Section  of  the  National  Electric 
Light  Association,  is  the  vice-president 
and  general  manager  of  the  Western 
States  Gas  &  Electric  Company  of 
Stockton,  Cal.  He  is  a  native  of  San 
Antonio,  Tex.,  and,  after  preliminary 
work  at  the  University  of  Texas,  was 
graduated  from  the  School  of  Electrical 
Engineering  of  Purdue  University  in 
1903.  During  the  next  six  years  Mr. 
Kahn  served  as  engineer  to  the  San  An- 
tonio Gas  &  Electric  Company  and  the 
San  Antonio  Traction  Company,  and  in 
1909  he  was  appointed  general  manager 
of  the  Union  Light  &  Power  Company 
of  Fargo,  N.  D.  In  May,  1911,  he  be- 
came general  manager  of  the  Appa- 
lachian Power  Company,  then  a 
Byllesby  property,  with  headquarters  at 
Bluefield,  W.  Va.,  and  ten  months  later 
he  became  assistant  to  the  vice-presi- 
dent of  H.  M.  Byllesby  &  Company, 
with  headquarters  at  Chicago  and  Ta- 
eoma,  Wash.  Mr.  Kahn  has  been  vice- 
president  and  general  manager  of  the 
Western  States  Gas  &  Electric  Com- 
pany since  May,  1913. 

William  Sangster  has  been  appointed 
superintendent  of  the  Uncas  Power 
Company's  hydroelectric  plant  at  Scot- 
land Station,  Conn. 

A.  W.  K.  Billings  has  returned  from 
Barcelona,  Spain,  where  he  has  been 
for  the  past  five  years  as  manager  of 
construction,  managing  director  and 
vice-president  of  the  Ebro  Irrigation  & 
Power  Company,  Ltd.,  and  allied  in- 
terests, in  responsible  charge  of  exten- 
sive hydroelectric  construction  and 
other  work.  Over  110,000  hp.  has  al- 
ready been  developed,  one  interesting 
feature  being  the  construction  of  the 
largest  dam  in  Europe  under  very  un- 
usual conditions.  Prior  to  his  work  in 
Spain  and  elsewhere  for  the  Pearson 
interests  Mr.  Billings  spent  two  years 
in  Pittsburgh  and  ten  years  in  Cuba, 
principally  on  electric  railway  and 
power  plant  construction,  and  two  years 
in  New  York  as  engineering  manager 
of  J.  G.  White  &  Company,  Inc.  He  has 
opened  an  office  as  consulting  engineer 
at  115  Broadway  and  will  devote  con- 
siderable attention  to  engineering  work 
in  Europe  and  in  Latin  America. 


Men 

of  the  Industry 

<  !hangct  in  Personnel 

iiml  Position 
Biographical  Notes 


I      \.  Felker,  who  for  fifteen  years 
has  been  a  traveling  representatr 
die  Central   Electric  Company  of  Chi- 
cago,  lias  been  made  manager  of  coun- 
try sales  for  that  company. 

C.  0.  Randall,  for  the  past  seven- 
teen years  superintendent  of  the  Colo- 
nial Power  Company  of  Cavendish,  Vt., 
has  been  appointed  electrical  superin- 
tendent of  the  Rutland  (Vt.)  Railway, 
Light  &  Power  Company.  Charles  D. 
Spencer  will  succeed  Mr.  Randall  as 
division  superintendent  and  system 
operator  of  the  Colonial  company. 

Pearl  F.  Hodgkins  has  been  appointed 
local  manager  of  the  Blackstone  Val- 
ley Gas  &  Electric  Company,  Paw- 
tucket,  R.  I.,  succeeding  A.  F.  Town- 
send,  who  has  been  transferred  by  the 
Stone  &  Webster  Management  Associa- 
tion to  Beaumont,  Tex.  Joseph  Pratt 
has  been  appointed  superintendent  of 
the  distribution  department  and  Will- 
iam Cheney  has  been  placed  at  the  head 
of  the  meter  department  of  the  Black- 
stone  Valley  Co. 

H.  H.  Magdsick,  who  with  R.  F.  Car- 
butt  has  just  been  awarded  a  medal  by 
Mayor  Mitchel's  Committee  of  Two 
Hundred  for  his  work  in  designing  the 
flood-lighting  of  the  Statue  of  Liberty 
in  New  York  Harbor,  is  a  member  of 
the  illuminating  engineering  department 
of  the  National  Lamp  Works  of  the 
General  Electric  Company,  Cleveland, 
Ohio.  Mr.  Magdsick  is  a  graduate  of 
the  University  of  Wisconsin,  and  has 
been  with  the  lamp  works  for  a  number 
of  years.  Among  his  other  important 
pieces  of  flood-lighting  work  was  the  il- 
lumination of  the  Woolworth  Building, 
New  York.  With  Mr.  Carbutt,  Mr. 
Magdsick  was  joint  author  of  the  arti- 
cle on  the  engineering  features  of  the 
Liberty  installation,  published  in  the 
Electrical  World  of  Dec.  23. 


I.    K.    MOULTROI* 


Irving  E.  Moultrop,  assistant  super- 
intendent of  the  construction  bureau, 
Edison  Electric  Illuminating  Company 
of  Boston,  Mass.,  completed  twenty-five 
years  of  service  with  the  company  on 
Jan.  1,  and  in  recognition  of  the  occa- 
sion was  presented  with  a  handsome 
traveling  bag  by  his  associates.  Mr. 
Moultrop  was  born  in  Marlboro,  Mass., 
in  1865.  After  serving  a  number  of 
years  with  the  Whittier  Machine  Com- 
pany at  Roxbury,  Mass.,  he  joined  the 
staff  of  the  Boston  Edison  Company  in 
1892  and  has  since  contributed  largely 
to  the  layout  of  steam  apparatus  for 
the  company's  generating  plants.  Mr. 
Moultrop's  work  on  the  prime  movers 
committee  of  the  National  Electric 
Light  Association  is  well  known  among 
central-station  engineers.  He  has  also 
served  as  manager  of  the  American 
Society  of  Mechanical  Engineers  (from 
1908  to  1911)  and  as  vice-president  of 
that  organization  (from  1912  to  1914). 
Mr.  Moultrop  is  a  member  of  the  A.  I. 
E.  E.,  the  Engineers  Club  of  Boston, 
and  the  Boston  Society  of  Civil  Engi- 
neers. 

T.  D.  Witherspoon  has  resigned  his 
position  as  chief  draftsman  of  the  Union 
Electric  Light  &  Power  Company  of 
St.  Louis,  Mo.,  to  become  engineer  in 
charge  of  construction  for  The  Mil- 
waukee (Wis.)  Electric  Railway  & 
Light  Company.  Mr.  Witherspoon 
graduated  from  Rose  Polytechnic  In- 
stitute in  1900  with  a  B.S.  degree,  and 
at  that  time  entered  the  employ  of  the 
National  Malleable  Castings  Company 
of  Chicago.  He  has  had  wide  engineer- 
ing experience  with  the  Pennsylvania 
Railroad,  Youngstown  (Ohio)  Engineer- 
ing Company,  and  the  Toledo  Furnace 
Company. 


Obituary 

Alfred  B.  Jenkins,  president  of  the 
valve  manufacturing  firm  of  Jenkins 
Brothers  of  New  York  City,  died  at  his 
home  in  West  Orange,  N.  J.,  Dec.  29. 

Horace  D.  Bean,  manager  of  the 
Roller-Smith  Company's  factory  of 
Bethlehem,  Pa.,  died  suddenly  while  on 
a  visit  to  his  old  home  at  Penacook, 
N.  H.    Mr.  Bean  was  forty-five  years  old. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers1  Products 

Used  in  the  Electrical  Field 


Improved  Mercury  Vapor 
Lamps 

The  Cooper-Hewitt  Lamp  Company 
of  Hoboken,  N.  J.,  has  made  several  im- 
provements and  added  new  types  to  its 
line  of  lamps.  A  complete  Cooper- 
Hewitt  lamp  outfit  consists  of  the  tube, 
the  auxiliary  and  the  reflector-holder. 
The  tube  is  of  clear  glass  with  elec- 
trodes at  each  end  and  contains  a  small 
quantity  of  metallic  mercury.  The  cur- 
rent passing  between  the  electrodes, 
vaporizes  a  portion  of  the  mercury, 
and  causes  the  tube  to  glow  with  a  soft, 
bright  radiance.  The  auxiliary  consists 
of  the  operating  mechanism,  together 
with    the    supporting    framework;    the 


AUTOMATIC   TILTING    MERCURY 
VAPOR  LAMP 

auxiliary  being  inclosed  in  an  enamel 
sheet  metal  cover.  The  shifter,  which 
is  mounted  in  the  auxiliary,  is  a  small 
glass  vessel  with  two  electrodes  and 
contains  a  small  quantity  of  mercury. 
The  shifter  serves  for  lighting  the  tube, 
and  operates  automatically.  The  re- 
flector-holder supports  the  tube  in  two 
clamps  and  is  attached  to  the  auxiliary. 

The  type  P  automatic  lighting-tilt- 
ing type  lamp  with  FA  auxiliary  has  an 
average  current  rating  of  3.5  amp.,  385 
watts,  a  mean  hemispherical  candle 
power  with  reflector  of  800,  a  commer- 
cial efficiency-watts  per  M.  H.  candle 
of  0.48,  with  length  of  light-giving  tube 
50  in.,  and  diameter  of  tube  1  in.  The 
improvements  in  the  auxiliary  are 
larger  coils  and  a  different  arrange- 
ment of  the  shifter.  The  outfit  takes 
less  headroom  and  allows  the  tube  to 
be  hung  closer  to  the  ceiling.  It  is 
equipped  with  two  insulated  hangers, 
but  when  only  one  suspension  point  is 
available  in  the  ceiling,  as  in  the  case 
of  an  outlet  box,  a  horizontal  suspen- 
sion bar  with  a  hook  on  each  end  and 
a  cross  in  the  middle  may  be  secured. 

The  new  type  L  lamp  has  an  aver- 
age current  rating  of  2  amp.,  total 
watts  220,  mean  hemispherical  candle 
power  of  each  lamp,  with  reflector,  400; 
commercial  efficiency  in  watts  per  M.  H. 


candle,  0.55;  length  of  light-giving  tube, 
35  in.,  and  diameter,  0.75  in. 

This  lamp  has  been  developed  to  meet 
the  demand  for  a  unit  smaller  than  the 
type  P  (385  watts),  where  it  is  essen- 
tial to  have  a  multiple  lamp  with  high 
efficiency.  The  type  L  lamp  is  auto- 
matic in  starting  and  does  not  have  to 
be  tilted  for  lighting.  It  requires  little 
head-room  and  can  be  hung  very  close 
to  the  ceiling.  The  lamp  outfit  has  two 
insulated  hangers,  but  when  only  one 
suspension  point  is  available  at  the 
ceiling,  it  can  be  suspended  in  the  same 
way  as  described  in  the  type  P  unit. 


Vacuum  Cleaner  with 

Automatically  Controlled 

Suction  Space 

Several  features  are  claimed  for  the 
vacuum  cleaner  shown  here  that  has 
been  developed  by  the  Apex  Electrical 
Manufacturing  Company,  1111  Power 
Avenue,  Cleveland,  Ohio.  This  cleaner 
is  mounted  on  a  three-wheel  carriage, 
leaving  the  body  free  to  operate  its 
self-and-automatic  adjustment,  which 
permits  the  cleaner  to  be  operated  on 
the  bare  floor  and  on  the  thickest  rug 
or  carpet,  and  conveys  the  maximum 
cleaning  power  through  automatic  con- 
trol of  the  required  suction  space  along 
the  nozzle  front,  regardless  of  the  sur- 
face it  may  be  cleaning. 

As  shown  in  the  circle  inset  of  the 
illustration,  the  upper  wall  of  the  noz- 
zle is  made  with  rounded,  diagonal-set, 
protruding  ribs  that  distribute  the  suc- 
tion evenly  across  the  entire  nozzle — 
and  that  riffle  the  surface  of  floor  cov- 
ering  to   enable   the    suction    to   easily 


draw  up  all  deeply  embedded  particles 
of  heavier  dirt.  The  nozzle,  too,  is  de- 
signed to  confine  the  air  into  the  nap 
of  the  carpet  and  not  on  the  surface. 

An  improved,  revolving  brush,  trac- 
tion operated,  is  mounted  in  a  sunken 
housing  or  shroud,  so  that  the  brush 
itself  does  not  interfere  with,  or  in  any 
way  impede  the  suction,  the  latter 
merely  passing  over  the  extreme  ends 
of  the  brush  so  as  to  gather  off  the  lint, 
hair,  thread,  etc.,  that  has  been  loosened 
and  picked  up. 


Extension  or  Remote 
Tank  Gage 

The  Universal  Tank  Gage  Company 
of  Tacoma,  Wash.,  has  developed  an  ex- 
tension or  remote  tank  gage  that  shows 
on  a  vertical  scale  the  amount  of  liquid 
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VACUUM  CLEANER  MOUNTED  ON  A  THREE- 
WHEEL    CARRIAGE 


Reservoir 
dell      Open  End 
DIAGRAM   SHOWING  FEATURES  OF  REMOTE 

TANK  GAGE 

in  a  tank.  The  gage  consists  of  a  U 
tube  containing  a  colored  liquid,  ar- 
ranged as  shown  in  the  accompanying 
illustration.  The  long  arm  of  the  tube 
is  open  to  the  air;  the  other  is  cut  quite 
short  and  connected  to  a  small  reser- 
voir of  a  size  sufficient  to  hold  the  con- 
tents of  the  other  arm.  The  top  of  the 
reservoir  is  connected  by  means  of 
%-in.  copper  tubing  to  the  tank,  this 
tubing  terminating  in  a  small  bell 
which  is  placed  open  and  downward. 
At  the  gage  end  of  the  connecting  tube 
is  a  small  hand  air  pump  and  valve,  as 
shown  in  the  illustration. 

After  the  instrument  is  set  up  and  con- 
nected to  the  tank,  air  is  pumped  into 
the  tubing  until  it  bubbles  freely  from 
the  bell  in  tank.  The  air  then  in  the 
tubing  is  under  atmospheric  pressure 
plus  the  head  due  to  the  height  of  the 
liquid  in  the  tank,  which  is  exactly 
counterbalanced  by  the  column  in  U 
tube.  As  the  contents  of  the  tank  is 
drawn  off  the  air  escapes  from  the  bell 
and  the  column  in  the  gage  glass  falls. 
When  the  tank  is  filled  the  process  is 
reversed,  but  if  air  is  compressed  too 
much  and  the  liquid  is  forced  into  the 
copper  tubing  a  few  strokes  of  the  hand 
pump  will  correct  it.  The  change  in 
temperature  is  automatically  cared  for, 
a  rising  temperature  merely  forcing  a 
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little  air  out  of  the  bell  In  the  tank.  A 
falling  temperature  will  i-uisc  the  col- 
umn of  liquid  i>>  read  slightly  lower 
than  it  - h>>u Ki  and  tins  ran  i>c  corrected 
Ing  the  pump.  There  is  no  capil- 
lar] action  to  be  adjusted  for,  it  li 
claimed,  since  then'  is  no  liquid  in  the 
■mall  tube. 

Tins  gage  is  guaranteed  to  read  within 
1  i<'.  in.,  ami  its  operation  la  independ- 
ent of  the  location  of  the  tank.     It  is 

made  In  various  forms  for  use  on  fuel 
oil,  water,  gasoline  or  any  tank  con- 
taining liquid  and  is  used  in  garages, 
on  automobiles,  on  gae  tanks,  in  ships 
to  indicate  level  of  bilge  water,  and  in 
power  stations. 


Dental  Roentgen  Ray 
Machine 

The  Wappler  Electric  Company  of 
New  York  has  developed  an  interrupt- 
erless  dental  roentgen  machine  which 
is  constructed  upon  the  same  principles 
as  its  largest  roentgen  machines.  The 
accompanying  illustration  shows  the 
complete  unit,  in  which  the  alternating 
current  is  rectified  with  a  Wappler  rec- 
tifying disk  and  delivered  as  a  unidi- 
rectional current  for  the  tube,  insuring 
a  long  life  for  the  tube  and  perfect, 
clear  pictures  with  good  contrast.  Five 
stages  of  voltage  are  provided.  With 
the  highest  the  tube  will  back  up  6  in. 
and  give  a  good  picture  of  the  lateral 
and  frontal  sinus  in  four  to  five  sec- 
onds. The  power  in  the  tube  would  be 
about  40  milliamperes.  The  pictures, 
it  is  said,  will  always  sho  .v  good  con- 
trasts, and  the  results  obtained  can  be 
compared  in  every  way  with  the  qual- 
ity of  work  obtained  from  the  more 
powerful  ar  d  expensive  machines. 

A  milliampere  meter  is  mounted  on 
the  machine,  also  a  sparkgap  to  meas- 
ure the  back-up  and  penetrating  power 
of  the  tube.    Automatic  tube  reels  con- 


ROENTGEN    RAY   MACHINE  FOR 
DENTAL  WORK 

nect  the  tube  to  the  high-tension  ter- 
minals. The  safety  switchboard  per- 
mits only  the  operating  levers  to  pro- 
trude, eliminating  the  possibility  of 
shock.  All  types  of  tubes  may  be  used 
with  the  dental  interrupterless  ma- 
chine. 


Indicating  Switch  for  Small 

A.C.  Motors 

The    triple    pole    Indicating    switch 
shown  in  the  accompanying  lllu  tration 
ha     been  designed  for  use  when-  tns 
chines  are  Individually  driven  by  alter 
nal in;'  current    motors    of    2    hp.    and 

smaller.      The  "shell"  or  cover   Is   B   one 
piece    iron    casting    and    is    dust     tight, 
which  makes  it   suitable  for  mill   in 

hit  ions.      The    switch     mechanism     is 

mounted  on  a  porcelain  block,  which  is 
entirely  inclosed  within  the  cover.  As 
will  be  noted  from  the  illustration,  the 
indicating  switch  handle  is  countersunk 
below  the  top  rim  of  cover,  upon  which 
are  cast  the  words  "off"  and  "on."  By 
this  construction  the  handle  is  perfectly 
accessible,  the  position  of  switch   may 


TRIPLE     POLE     INDICATING     SWITCH     FOR 
MILL   INSTALLATIONS 

be  readily  seen,  and  at  the  same  time  it 
is  protected  from  damage  and  acci- 
dental operation.  Three  supporting  ears 
are  provided  at  the  bottom  of  the  cover 
and  so  spaced  as  to  permit  of  ready  in- 
stallation on  PG  and  ZG  condulets. 
This  switch  carries  an  approved  rating 
of  20  amp.,  250  volts,  and  may  be  used 
for  controlling  three-phase  alternating- 
current  motors  up  to  and  including 
2  hp. 


Accessible  Photometer 
Sight  Box 

A  photometer  sight  box  which  has 
been  developed  by  the  Leeds  &  North- 
rup  Company,  Stenton  Avenue,  Phila- 
delphia, Pa.,  is  shown  in  the  accom- 
panying illustrations.  When  the  top  of 
the  instrument  is  taken  off  by  removing 
a  thumbscrew  all  working  parts  are  ex- 
posed to  view.  The  cube,  in  its  mount- 
ing, may  be  easily  removed,  the  mount- 
ing sliding  in  grooves  provided  for  this 
purpose.  Totally  reflecting  prisms  are 
used  on  the  sides  of  the  box  in  place  of 
mirrors.  An  advantage  of  prisms,  it  is 
claimed,  is  found  in  the  fact  that  sil- 


\  ered  mil  1 1 

(induce    errors    in     the    i 

uhen    sources    of    dill'ennl    color    value:, 

are    being    compared.      Th<     Lummei 
Brodhun   cube   i-    the   most    Important 

I  rument,  and  ; 
it   is  pointed  out,  li  taken   in  its  con- 


FIG. 


-SIGHT    BOX    CUBE    IN     ITS 
MOUNTING 


struction.  The  two  hypotenuse  faces 
of  the  prisms  upon  which  the  designs 
are  etched  must  be  plane,  since  it  is 
absolutely  necessary  that  when  mount- 
ed they  should  be  in  optical  contact. 
Each  instrument  is  provided  with  ab- 
sorption glasses  for  use  with  the  con- 
trast cube.  When  the  absorption 
glasses  are  not  in  use  they  are  turned 
out  of  the  way  by  means  of  knurled 
heads  on  the  outside  of  the  instrument. 
Arrows  on  the  knurled  heads  pointing 
toward  the  arrows  on  the  box  indicate 
when    the    absorption    glasses    are    in 


FIG.     2 — PHOTOMETER     SIGHT     BOX     WITH 
TOP  REMOVED 

place.  It  is  never  necessary  to  remove 
these  glasses  from  the  instrument,  thus 
eliminating  a  very  common  cause  of 
breakage.  The  box  weighs,  without 
mounting  bracket,  only  1.5  lb.  The 
overall  dimensions  are  3.5  in.  by  5.75 
in.  by  2.5  in.,  excluding  telescope. 
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Adaptable  Terminal 
Connector 

An  adaptable  terminal  connector 
which  consists  of  a  lead  alloy  connector 
with  a  threaded  stud  anchored  in  the 
body,  a  wire  terminal,  and  a  nut  on  the 


TERMINAL     CONNECTOR     THAT     PREVENTS 
BREAKING    OF   BATTERY   PLATE 

threaded  stud  to  clamp  the  terminal 
to  the  connector  has  been  developed  by 
Paul  M.  Marko,  1191  Bedford  Avenue, 
Brooklyn,  N.  Y.  The  wire  terminal  into 
which  the  bare  cable  is  inserted  can  b*e 
fastened  by  set  screws  or  by  solder. 
The  anchored  stud  is  spaced  at  a  dis- 
tance from  the  battery  terminal  post, 
which,  it  is  claimed,  prevents  corro- 
sion should  creeping  by  acid  take  place 
along  the  terminal  post.  The  terminal 
can  be  clamped  on  the  seat  of  the  con- 
nector at  any  angle.  The  maker  calls 
attention  to  the  fact  that  the  feature  of 
this  connector  is  that  it  prevents  the 
breaking  of  the  battery  plate  when  the 
nut  is  tightened. 


Oil  Circuit  Breakers  for 
Cell  Mounting 

The  two  forms  of  oil  circuit  breakers, 
one  of  which  is  shown  in  the  accom- 
panying illustration,  designated  as 
types  0-1  and  0-2,  have  recently  been 
placed  on  the  market  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany of  East  Pittsburgh,  Pa.  These 
breakers  are  for  voltages  up  to  25,000 
and  are  furnished  in  current  capacities 
of  600  to  4000  amp.  They  are  supplied 
in  two  frames,  the  type  0-1  with  cur- 
rent capacities  up  to  and  including  1600 
amp.,  for  plants  up  to  80,000  kva., 
three-phase  rupturing  capacity  (a  root 
mean  square  value  of  500,000  kva.  rup- 
tured at  contacts)  and  the  type  0-2,  a 
larger  frame,  with  current  capacities  of 
2000,  3000  and  4000  amp.  for  plants  up 
to  100,000  kva.,  three-phase  rupturing 
capacity  (a  root  mean  square  value  of 
625,000  kva.  ruptured  at  contacts).  The 
high  capacity  ratings  of  these  breakers, 
it  is  claimed,  are  due  to  the  form  of 
tank,  the  use  of  steel  supporting 
flanges,  and  large  volume  and  head  of 
oil.  The  tanks  are  round  in  form  and 
seamless.  They  are  die  pressed  from 
heavy  sheet  steel,  representing  the 
strongest  tank  construction  possible,  it 
is  claimed. 


Both  types  of  breakers  are  furnished 
in  single-pole  unit  form  for  cell  mount- 
ing only,  each  pole  unit  to  be  mounted 
in  a  separate  brick  or  concrete  compart- 
ment in  the  standard  arrangement. 
The  operating  mechanism,  which  is 
mounted  on  top  of  the  cell  structure  on 
a  channel  and  plate  base  supported 
from  the  cell  structure,  is  solenoid 
operated  and  consists  of  a  common 
operating  shaft  with  levers  and  rods 
operating  the  several  poles  as  a  unit. 
Each  pole  unit  is  complete  with  a  heavy 
steel  frame  supporting  the  contacts  and 
tanks,  and  is  provided  with  an  inde- 
pendently adjusted  toggle  lever  ar- 
rangement for  operating  the  moving 
contacts.  Adjustments  for  contact 
pressure  and  travel  can  be  made  in 
each  pole  unit  independently.  An  ac- 
celerating spring  and  dashpot  is  oper- 
ated as  part  of  the  common  control 
mechanism  to  assist  in  forcing  the  cir- 
cuit breaker  to  the  open  position  and 
in  taking  up  the  shock  of  the  moving 
parts. 

The  live  metal  parts  of  each  pole  are 
immersed    in    a    separate    single    piece 


OIL   CIRCUIT   BREAKER   MADE    IN    CURRENT 
CAPACITIES  OF  FROM   600  TO   1600  AMP. 

round  steel  tank  which  can  be  removed 
readily  without  interfering  with  the 
other  parts  of  the  breaker.  Drain  and 
filler  fittings  and  oil  gages  are  fur- 
nished so  that  the  tanks  can  be  emptied 
before  lowering,  or  filled  when  in  posi- 
tion. As  a  protection  from  arcing  to 
ground,  a  removable  Micarta  insulating 
lining  is  used  in  each  tank.  The  tanks 
are  deep  to  allow  ample  head  of  oil  and 
space  above  the  oil  for  a  compression 
chamber  to  reduce  internal  gas  pres- 
sure. 

All  types  O-l  and  0-2  breakers  are 
furnished  as  either  automatic  or  non- 
automatic.  Automatic  operation  of 
nonautomatic  breakers  may  be  obtained 
by  the  application  of  suitable  relays 
for  actuating  the  shunt  tripping  coils. 
Such  auxiliaries  as  under-voltage  trip 
devices  of  the  self-resetting  type,  shunt 
or  under-voltage  trips,  and  mechanical 
interlocks  can  also  be  obtained  when 
necessary. 


Electric  Heater  for 
Automobile  Engines 

An  electric  heater  for  automobile  en- 
gines and  radiators  which,  it  is  claimed, 
will  keep  water  in  radiators  warm  in 
the  coldest  weather  is  being  offered  the 
trade  by  the  Metal  Specialties  Manu- 
facturing Company  of  Chicago,  111.  The 
thin   oval   shape  of  the  heater  permits 


THIN  OVAL  SHAPED  ELECTRIC  HEATER  FOB 
AUTOMOBILE    ENGINES 

it  being  placed  wherever  heat  is  de- 
sired. The  heater  is  7  in.  long,  3.5  in. 
wide  and  1.5  in.  thick,  and  consumes 
220  watts.  This  electric  heater  is  fur- 
nished with  10  ft.  of  cord  and  attach- 
ment plug. 

Three  Draft  Gages  Combined 
in  One 

The  3  in  1  air  gage  shown  in  the  ac- 
companying illustration  has  been  de- 
signed to  meet  the  demand  for  concen- 
trated control  of  the  draft  conditions 
of  any  forced-draft  furnace,  but  par- 
ticularly for  boiler  service.    The  ranges 


THREE  DRAFT  GAGES   IN  ONE  FOR 
BOILER    SERVICE 

are  0  to  2  for  the  damper  or  last  pass 
draft,  —  1  to  0  to  -f-  1  for  the  combus- 
tion chamber,  and  0  to  6  or  0  to  8  for 
the  ash  pit.  The  case  is  of  cast-iron, 
all  black  enameled.  This  gage  is  of  the 
dead-beat  type. 
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UNION   ELECTRIC   VALUATION 

Commission  Experts  Estimate  the  Cost  of  Reproduc- 
tion New  at  $22,757,409 

Additional  information  regarding  the  valuations  of 
Che  Union  Electric  Light  and  Power  Company  of  St. 

Louis,  Mo.,  lias  been   received. 

The  appraisal  of  the  Missouri  Public  Service  Com- 
mission placed  an  estimate  of  the  cost  of  reproduction 
new  of  the  physical  property  of  the  company  at  $22,- 
757,409.  This  did  not  include  an  allowance  for  pre- 
liminary expense,  promotion,  cash  working  capital  or 
going  value,  because  the  engineering  department  of 
the  commission  reported  on  physical  values  only.  The 
company  placed  a  value  of  $25,384,888  on  its  physical 
property  and  a  total  value  of  $31,206,950. 

A  comparison  of  the  company's  valuation  with  that 
of  the  commission  follows: 

Union 
Electric 

Commission  Company 

Appraisal  Appraisal 

Land $1,522,743  $2,9rj8,r>60 

Buildings 3,134,124  3,200,771 

Equipment    6,303,.").-,  1  6,514,363 

Transmission    and    distribution 7,759,564  7,908,981 

Teams,    autos,    tools    and    office    equip- 
ment,   electric  signs 285,772  368,825 

Rights — licenses     225,977  248,751 

Stores   and    supplies 401,550  421,697 

Overhead   charges    3,124,128  3,762,940 

Total $22,757,409  $25,384,888 

Cash    788,960 

Promotion,    brokerage,    etc 533,102 

Going   value    4,500,000 

$31,206,950 


PACIFIC  GAS  &  ELECTRIC 

GETS  ORO  PROPERTIES 

California     Commission     Authorizes     Sale     Urging 

Company  to  Be  Liberal  in  Making  Extension 

Into  Territory  Not  Developed  by 

Oro  Concern 

The  California  Railroad  Commission  has  issued  an 
order  authorizing  the  Oro  Electric  Corporation  and  the 
Oro  Water,  Light  &  Power  Company  to  sell  to  the 
Pacific  Gas  &  Electric  Company  their  entire  public 
utility  properties,  with  certain  exceptions,  and  the 
Pacific  Gas  &  Electric  Company  to  issue  at  not  less 
than  90  per  cent  of  face  value  its  general  and  refund- 
ing bonds  to  realize  the  sum  of  $1,491,151.35  to  reim- 
burse the  treasury  of  the  Pacific  company  for  money 
expended  in  the  purchase  of  the  bonds  of  the  Oro  Elec- 
tric  Corporation. 

The  Oro  Electric  Corporation  has  an  authorized  issue 
of  $10,000,000  capital  stock,  and  $10,000,000  of  6  per 
cent  first  mortgage  bonds.  Of  the  stock,  $1,950,000  is 
owned  by  the  Oroville  Water,  Light  &  Power  Company 
and  $8,050,000  is  in  the  hands  of  the  public.  Of  the 
bonds,  $1,830,000  were  reported  in  the  application  of 
the  Pacific  company  as  in  the  hands  of  the  public  and 
$180,000  in  the  treasury  of  the  Oro  Electric  Corpora- 
tion. The  other  Oro  companies  also  have  issues  of 
stocks  and  bonds  which  are  mentioned  in  detail  in  the 
commission's  decision.  The  books  of  the  Oro  Electric 
Corporation  and  subsidiary  corporations  show  that  the 
cost  of  their  public  utilities  properties  was  $3,488,249. 


Public  Service  Commission  News 

Michigan  Commission 
Vol.  5,  No.  2,  of  the  orders  and  opinions  of  the  Rail- 
road Commission  covering  the  period  from  July  1  to 
Sept.  30,  1916,  has  been  issued. 

California  Commission 
Volume  I  of  the  report  of  the  Railroad  Commission 
of  California  from  July  1,  1915,  to  June  30,  1916,  has 
just  been  printed.  The  present  volume  is  a  narrative 
of  the  work  done  by  the  commission  during  the  fiscal 
year  ended  June  30  last.  Volume  II,  which  is  not  yet 
ready  for  distribution,  is  a  digest  of  the  finances  of 
California  public  utilities. 

Wisconsin  Commission 
In  fixing  the  rates  of  the  Tomah  Electric  &  Telephone 
Company,  which  does  not  own  a  generating  station  but 
purchases  all  the  energy  distributed,  the  Railroad  Com- 
mission prescribed  rates  that  would  yield  over  9  per  cent 
on  a  rate-making  value  of  $30,000.  This  return,  the 
commission  says,  "may  seem  a  little  high  at  the  first 
glance,  but,  bearing  in  mind  the  size  of  the  property 
and  that  this  property  is  operated  very  economically,  and 
further  that  the  general  officers  of  the  company  receive 
only  a  nominal  sum,  $150  a  year,  for  their  services  to 
the  electric  utility,  it  seems  to  us  that  the  total  return 
is  n^t  unreasonable." 

Massachusetts  Commission 
At  a  recent  hearing  before  the  Massachusetts  Gas  & 
Electric  Light  Commission  upon  a  petition  of  the  Edi- 
son Electric  Illuminating  Company  of  Boston  for  a 
stock  increase,  General  Morris  Schaff,  senior  member 
of  the  board,  discussed  public  utility  management  with 
special  reference  to  surplus.  When  the  board  origi- 
nated, surpluses  were  encouraged  for  the  security  of  the 
property  and  the  natural  obligations  of  the  consumer 
with  respect  to  surplus  accumulation  were  laid  down. 
"In  doing  this,"  the  commission  stated  in  part,  "we 
created,  unfortunately,  one  of  the  greatest  evils,  not 
unknowingly,  that  I  think  has  befallen  our  public  serv- 
ice corporations.  These  surpluses  we  created  immedi- 
ately became  the  target,  became  the  prey  of  the  people 
who  created  our  public  utility  holding  companies.  They 
bought  those  stocks  and  then  turned  in  and  capitalized 
all  those  surpluses.  And  we  are  to-day  suffering  from 
the  evil  of  our  own  creation,  and  we  have  up  to  this 
time  been  hardly  able  to  hold  our  own  against  it.  But 
I  think  the  tide  is  turning  and  public  opinion  is  going 
to  compel  these  people  to  loosen  their  grasp  on  these 
public  service  corporations. 

"Now,  so  much  for  that  reference  to  surplus.  There 
is  a  limit  where  a  surplus  would  be  wrong.  That  is 
for  the  management  and  the  directors  to  fully  decide. 
The  earning  power  of  that  surplus,  however,  must  be 
divided  between  the  people  who  created  it  and  the  peo- 
ple who  have  the  honest  title  to  it.  I  do  want  to  im- 
press upon  every  man  connected  with  these  public 
service  corporations  that  our  first  desire  is  to  see  that 
the  money  that  has  gone  in  there  shall  be  absolutely 
protected,  and  shall  be  as  sure  as  it  can  be  made  of 
a  dividend." 
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Will  Recommend  Addition  of  Public 
Necessity  and  Convenience  Clause  to 
Oregon  Law. — Public  Service  Commis- 
sioner Corey,  Salem,  Ore.,  has  an- 
nounced that  he  will  recommend  to  the 
Legislature  that  the  public  utilities  law 
be  amended  to  contain  the  usual  public 
necessity  and  convenience  clause.  Such 
an  amendment  was  introduced  at  the 
1915  session  of  the  Legislature,  but 
was  defeated  after  a  close  contest,  in 
the  house. 

A    New     Overhead    Line    Trouble. — 

Evidence  that  there  is  no  limit  to  the 
variety  of  overhead  line  troubles  is  sub- 
mitted by  S.  W.  Borden,  general  man- 
ager of  the  coast  division  of  the  Lake- 
wood  and  Coast  Electric  Company  of 
Summit,  N.  J.,  who  writes  that  a  few 
days  ago  the  company's  emergency  men 
were  called  out  to  disentangle  an  aero- 
plane from  their  overhead  wires  and 
to  rescue  the  driver  by  means  of  an 
extension  ladder. 

Large  Public  Utility  Development 
Ahead  for  California. — California  pub- 
lic utility  development  aggregating 
$25,000,000  has  been  presented  to  the 
Railroad  Commission  for  investigation 
and  approval  during  the  last  few 
months.  Of  this  amount,  $16,700,000 
is  involved  in  application  for  issuance 
of  public  utility  securities  for  exten- 
sions, additions,  betterments  and  mer- 
gers in  northern  California  and  at  least 
$8,500,000  for  southern  California. 
Some  of  these  applications  have  been 
granted  by  the  commission,  while  the 
remainder  are  under  consideration  and 
affirming  orders  are  expected  at  any 
time.  Of  the  utilities  included  in  the 
list,  hydroelectric  corporations  are  con- 
templating the  largest  development  ex- 
penditures, water  companies  come  next 
and  last  intrastate  railroads.  The  ap- 
plications disclose  that  all  the  utilities 
are  enlarging  their  plants,  extending 
into  new  territory  and  improving  the 
systems  already  in  operation. 

May  Install  Telautograph  System  in 
Senate. — -Experiments  are  being  made 
in  Washington  to  ascertain  if  it  would 
be  possible  to  install  in  the  Senate  a 
telautograph  system,  or  something  sim- 
ilar to  it,  electrically  operated,  to  in- 
form Senators  while  in  their  offices 
what  is  going  on  in  the  Senate  cham- 
ber. Under  the  present  system  of  in- 
forming Senators  what  is  going  on  in 
the  Senate  chamber,  a  series  of  call 
bells,  ringing  from  one  to  five,  an- 
nounces to  them  that  a  roll-call  is  then 
being  demanded,  or  that  no  quorum 
is  present,  or  other  similar  informa- 
tion. Under  the  proposed  system,  a 
clerk  at  the  reading  desk  of  the  Sen- 
ate, or  beneath  the  chair  of  the  presid- 
ing officer,  would  record  upon  an  elec- 
trical device  similar  to  the  so-called 
telautograph  what  is  actually  happen- 
ing on  the  floor  of  the  Senate,  such 
as  "Senator  So-and-so"  is  wanted  on 
the  floor,  "The  army  appropriation  bill 
is  now  up  for  debate,"  etc.  The  old- 
fashioned  call-bell  system,  which  means 
the  loud  ringing  of  a  gong,  with  only 
five  indications  of  what  is  transpiring 
in  the  Senate  chamber,  is  felt  by  some 
of  the  younger  Senators  to  be  out  of 
date  and  not  sufficiently  indicative. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


New  Jersey  Capital  Considering  Mu- 
nicipal Ownership.— Mayor  Donnelly  of 
Trenton,  N.  J.,  has  engaged  F.  W.  Bal- 
lard to  make  investigations  of  local 
water-power  properties  and  of  the  feas- 
ibility of  utilization  for  the  installation 
of  hydroelectric  plants  for  municipal 
operation. 

Big    Increase    in    Zinc    Production. — 

The  new  year  estimate  of  the  produc- 
tion of  zinc  in  1917,  just  issued  by  the 
United  States  Geological  Survey,  shows 
the  recoverable  zinc  content  of  ore 
mined  in  the  United  States  in  1916  as 
708,000  tons,  a  gain  of  more  than  120,- 
000  tons,  or  20  per  cent,  as  compared 
with  1915.  The  Joplin  region  made  the 
largest  gain. 

May  Hear  Inaugural  Address  by 
'Phone. — Gatherings  in  all  parts  of  the 
country  may  be  able  to  listen  to  Presi- 
dent Wilson's  inaugural  address  on  the 
morning  of  March  5  by  long-distance 
telephone.  The  Washington  inaugura- 
tion committee  has  taken  up  with  tele- 
phone companies  the  feasibility  of  such 
an  arrangement,  and  it  was  pronounced 
quite  possible. 

Increase  in  Number  of  Common- 
wealth   Edison    Company's    Employees. 

—In  September,  1916,  the  total  number 
of  employees  of  the  company  was  5336, 
or  a  25  per  cent  increase  for  the  year. 
Over  the  same  period  of  time  the 
amount  of  the  company's  payroll  in- 
creased 31.3  per  cent.  Of  all  the  com- 
pany's employees,  65  per  cent  have  been 
with  the  company  less  than  five  years, 
8%  per  cent,  ten  years  but  less  than 
fifteen;  3  per  cent,  fifteen  but  less  than 
twenty  years;  2  per  cent,  twenty  but 
less  than  twenty-five  years;  0.8  per 
cent,  twenty-five  but  less  than  thirty 
years,  and  only  0.08  per  cent,  or  four 
persons,  had  a  record  of  thirty  years' 
continuous  service  or  longer. 

Bill  to  Prohibit  Spreading  of  Light 
and  Power  Utility  Control  in  Texas. — 

Among  the  several  bills  that  are  di- 
rected against  corporations  which  have 
been  introduced  in  the  Legislature  of 
Texas  at  the  present  session  is  one  by 
Senator  I.  F.  Clarke  of  Schulenberg, 
which  provides  that  no  light  and  power 
company,  firms  or  business  interests 
that  already  own  an  electric  light  and 
power  plant  shall  be  permitted  to  pur- 
chase, lease  or  acquire  the  business  of 
another  electric  light  and  power  con- 
cern. Another  bill  affecting  electrical 
interests  is  that  introduced  by  J.  W. 
Parks,  which  provides  for  creating  the 
office  of  chief  electrical  inspector  to  be 
appointed  by  the  Governor  and  requir- 
ing the  licensing  of  firms  and  individ- 
uals in  the  electrical  contracting  busi- 
ness. 


Franchises  Submitted  to  Dallas  Tax- 
payers for  Vote. — The  Dallas  Commis- 
sion has  submitted  to  vote  of  the  tax- 
payers the  proposition  of  granting 
franchises  for  organizing  a  proposed 
new  electric  light  and  street  railway* 
company  in  Dallas.  The  election  will 
be  held  on  April  3.  The  franchises  have 
already  been  granted  by  the  City  Com- 
mission, and  the  vote  upon  them  will 
be  in  the  nature  of  a  referendum.  Im- 
mediately upon  granting  the  franchises 
the  attorneys  for  J.  F.  Strickland,  who 
will  head  the  new  light  company,  and 
C.  W.  Hobson,  head  of  the  new  street 
railway  company,  filed  bonds  in  the 
amount  of  $1,000,000  to  guarantee  to 
the  city  the  carrying  out  of  specified 
agreements  to  comply  with  the  ordi- 
nances. In  the  recent  postcard  ballot 
the  voters  showed  themselves  to  be 
overwhelmingly  in  favor  of  granting 
the  proposed  franchises. 

Negotiating  a  Street  Lighting  In- 
crease.— A  proposal  to  increase  street 
lighting  rates  is  fundamentally  an  un- 
welcome task,  but  a  recent  letter  of  J. 
G.  Meunt,  general  manager  of  the  Colo- 
nial Power  &  Light  Company,  to  the 
Village  and  Fire  District  of  Manches- 
ter, Vt.,  handles  such  a  problem  in  a 
frank  and  interesting  way.  The  author 
pointed  out  that  doubtless  in  their 
knowledge  of  conditions  existing  in  oth- 
er towns,  the  municipal  authorities 
must  have  realized  that  the  price  the 
Colonial  company  is  now  charging  for 
street  lights  is  somewhat  below  the  or- 
dinary figure.  In  view  of  the  former 
difficulties  with  the  service  the  man- 
agement of  the  company  had  refrained 
from  raising  this  question  prior  to  the 
completion  of  arrangements  for  a  serv- 
ice of  as  good  quality  as  any  city  or 
town  could  desire.  The  point  was  then 
made  that  in  comparing  the  price  for 
the  Manchester  street  lighting  with 
the  prices  charged  for  similar  service  in 
other  towns  one  or  two  things  must  be 
true:  that  the  prices  charged  in  other 
town  are  exorbitant  or  else  that  the 
price  charged  in  Manchester  must  be 
below  the  actual  cost  of  the  service. 

"Owing  to  the  fact  that  the  Public- 
Service  Commission  of  Vermont  has  a 
careful  supervision  over  such  prices 
and  because  of  the  fact  that  there  have 
been  several  cases  dismissed  before  this 
board  and  settled  by  it,"  says  the  let- 
ter, "we  believe  that  you  will  agree 
with  us  when  we  say  that  we  feel  that 
the  true  conclusion  is  not  that  prices 
charged  in  other  towns  are  too  high, 
but  that  the  price  charged  in  Manches- 
ter is  too  low;  and  we  do  not  think  that 
you  will  feel  it  fair  that  the  company 
should  continue  to  supply  service  at  a 
very  considerable  loss."  In  quoting  the 
following  rates,  which  the  company  de- 
sires to  have  established  in  a  new  con- 
tract, the  management  stated  that 
pending  consideration  and  discussion  of 
the  matter,  the  present  street  lighting 
service  in  Manchester  would  be  supplied 
after  Jan.  1,  1917,  at  $1.60  per  month 
per  lamp.  The  proposed  rates,  now  un- 
der consideration,  are  $18  per  year  per 
32-cp.  lamp  burned  all  night  and  $20 
per  all-night  60-cp.  lamp;  $15  per  32- 
cp.  and  $18  per  60-cp.  lamp  burned  un- 
til midnight. 
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Bafet]    Meeting   foi    Pitteburgh   iron 
and  Bteel   ii"  trical    I  i 
February    meeting    of   the    Pitteburgh 
m  of  the   Association   of   Iron   A 
Eectrica  ra  will  be  held 

on  Feb,  1 1  a1  the  Fort  Pitt  Hotel,  under 
the  auspices  of  the  safety  committee, 
II    \   Schulti,  chairman. 

Dallas  Electric  <  tab  Offlo 
me  Pallas  Electric  Club  and  Jovian 
League  at  its  weekly  luncheon  elected 
the  following  officers  tor  the  year  1917*. 
Ben  K.  Howard,  president;  E.  E.  Roes 
sler,  secretary;  E.  G.  Warner,  assistant 
secretary,  and  R.  W.  Wakefield,  E.  M. 

Powell   and   I..    A.   Ott,   vice-presidents. 

Brooklyn  Section  N.  E.  L.  A.— The 
annual  meeting  of  the  Brooklyn  Com- 
pany section  was  held  on  Jan.  16.  T. 
1.  Jones,  general  sales  agent,  Brooklyn 
Edison  company,  spoke  on  the  growth 
pf  the  company  during  the  year.  W. 
F.  Wells,  rice-president  and  general 
manager  of  the  company,  delivered  an 
address. 

New  York  Electric  Production  Meet- 
ing.—The  electric  production  commit- 
tee of  the  Empire  State  Gas  and  Elec- 
tric Association  held  a  meeting  in  the 
Onondaga  Hotel,  Syracuse,  on  Jan.  12. 
The  general  subject  for  discussion  was 
"Fuel,  Coal-Handling,  Stokers  and  Fur- 
naces—and Smoke  Prevention."  There 
was  a  question  box  at  the  morning  ses- 
sion and  the  questions  asked  were  dis- 
cussed at  the  afternoon  session. 

Florida  Engineers  Organize.— The 
Florida  Engineering  Society  was  or- 
ganized recently  in  Jacksonville  with  a 
charter  membership  list  of  eighty-four. 
The  officers  are:  President,  L.  D. 
Smoot,  Jacksonville;  vice-presidents,  W. 
P.  Darwin,  Jacksonville,  and  R.  E. 
Chandler,  Gainesville;  secretary,  J.  R. 
Benton,  Gainesville,  and  treasurer,  H. 
D.  Mendenhall,  Lakeland.  The  first  an- 
nual meeting  of  the  society  will  be  held 
at  Tampa,  Fla.,  on  Feb.  2  and  3. 

New  York  Electrical  Society  Hears 
Choralcelo.— The  New  York  Electrical 
Society  held  its  352nd  meeting  at  the 
Choralcelo  Galleries,  New  York  City, 
on  January  15.  E.  R.  Knowles  lectured 
on  "Dust,  Its  Universality,  Its  Conser- 
vation and  Its  Elimination."  After  Mr. 
Knowles'  address  Guy  P.  Norton  spoke 
on  the  operative  principles  of  the  Chor- 
alcelo, the  music  of  which  is  produced 
electrically.  His  talk  was  accompanied 
by  many  striking  illustrations. 

Meeting  of  Worcester  Polytechnic  In- 
stitute Branch.— The  fourth  regular 
meeting  of  the  Worcester  Polytechnic 
Institute  branch  of  the  American  In- 
stitute of  Electrical  Engineers  was  held 
Jan  5.  This  meeting  was  a  joint  meet- 
ing with  the  local  Civil  Engineering 
Society  and  the  student  branch  of  the 
American  Society  of  Mechanical  Engi- 
neers. H.  T.  Miller  of  Boston,  New 
England  agent,  National  Tube  Com- 
pany, presented  a  lecture  entitled 
"From  Ore  to  Finished  National  Pipe." 
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[owe     Contractor!    to    Meet. —  The 
semi-annual  meeting  of  the   Electrical 

Contractors'    Association    of    Iowa    will 

be  h>ld   at    Cedar    Rapids   on  Jan.   30 
and  81. 

Store  Lighting  Discussed  at  Chicago. 
A.  I..  Powell,  illuminating  engineer, 
Edison  Lamp  Works,  addressed  the  Chi- 
cago Section  of  the  Illuminating  Engi- 
neering Society  on  Jan.  9,  his  subject 
being  "Store  Lighting." 

\\  isconsin  Association  Meeting. — The 
annual  meeting  of  the  Wisconsin  Elec- 
trical Association  will  be  held  at  the 
Hotel  Phister,  Milwaukee,  on  March 
15  and  1(1.  W.  E.  Haseltine  of  Ripon, 
Wis.,  is  president  of  the  association. 

Portland  (Ore.)  Sections,  A.  I.  E.  E. 
and  N.  E.  L.  A. — The  sections  were  ad- 
dressed at  a  recent  luncheon  in  the 
Oregon  Hotel  by  A.  H.  Babcock,  con- 
sulting electrical  engineer  for  the 
Southern  Pacific  Company,  San  Fran- 
cisco, who  talked  on  "The  National  Re- 
serve Corps  of  Engineers."  Paul  Leb- 
enbaum,  electrical  engineer,  Southern 
Pacific  Company,  Portland  division, 
acted  as   chairman. 

Electrical  Club  of  Toledo. — A  dinner 
is  being  arranged  by  the  club  for  the 
members  of  the  Western  Association  of 
Electrical  Inspectors,  which  will  hold 
its  convention  at  Toledo  on  Jan.  23,  24 
and  25.  Chairmen  of  the  ten  commit- 
tees appointed  to  look  after  the  matter 
are:  H.  R.  Fowler,  J.  W.  Strub,  Al- 
bert A.  Merickel,  S.  M.  Strub,  J.  N. 
Riddell.  H.  C.  Scannell,  E.  Berger,  G. 
Sothern   and  F.   L.   Lucas. 

Annual  Meeting  of  Wisconsin  Engi- 
neers.— The  Engineering  Society  of 
Wisconsin,  which  will  hold  its  annual 
meeting  at  Madison  on  Feb.  15  and  16, 
will  include  in  its  program  the  following 
papers  which  may  be  of  interest  to  elec- 
trical men:  "Valuation  Methods,"  by 
F.  J.  Bachelder;  "Public  Service  Regu- 
lation," by  L.  F.  Boon;  "Street  Light- 
ing," by  F.  A.  Vaughn,  and  "Wiscon- 
sin Conservation  Law,"  by  H.  V.  Ten- 
nant.  to  be  followed  with  discussion  by 
W.  P.  Mead. 


Commission  Valuation  Rough  Guess, 
Says    Former   Commission  Engineer. — 

James  E.  Allison,  president  of  the 
James  E.  Allison  Company,  in  an  ad- 
dress before  the  St.  Louis  Jovian  League 
luncheon  meeting  on  Jan.  9,  cited 
facts  showing  how  it  was  impossible 
for  a  commission  to  place  a  fair  valua- 
tion on  public  utility  property  that  has 
been  operated.  Mr.  Allison,  who  form- 
erly served  as  engineer  of  the  Missouri 
Public  Utilities  Commission,  stated  that 
owing  to  the  impossibility  of  estimating 
the  future  earning  power  of  a  utility 
property,  to  attempt  to  estimate  depre- 
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Louisville    Jorians    Reorganize    with 

Local  and    National    Members.      Aii  Hid- 
ing to  a  propo  al  approved  unanimously 

iiy  the  members  of  the   Louisville  Jo- 
tnization  will  con- 
tinue Its  existence,  though  as  an  inde- 
pendent association  of  men  In  the  elec- 
trical  industry.     It  will   receive  a  char- 
ter from  tin-  .!■.-■.  Ian  < >rder  and  its  mem- 
bership   will     Include    those    who    are 
members  of  both  the  local  and  the  gen- 
eral organizations,  as  well  as  those  who 
are  members  only  of  the  local,  to  which 
the  charter  will  be  granted  on  account 
of  the  local  members  who  have  quali- 
fied,  by   remitting   the   increased   dues, 
as  members  of  the  Order.    However,  ac- 
cording   to    action    taken    at   the    same 
meeting  at  which  the  amended  consti- 
tution and  by-laws  were   adopted,  the 
men   who   are   members   of   the   Jovian 
Order  will  not  pay,  in  addition,  dues  to 
the  local  organization,  which  are  $2  an- 
nually.   It  is  proposed  that  an  arrange- 
ment will  be  worked  out  by  which  the 
league  shall  each  year  choose  from  its 
membership    perhaps    fifteen   who   will 
be   named   to   represent  it   as   ranking 
Jovians.    Such  a  disposition  of  the  mat- 
ter will  stand  for  a  year.     The  annual 
meeting  and  election  of  officers  of  the 
Louisville  Jovian   League  will   be  held 
at  one  of  the  local  hotels  on  the  eve- 
ning of  Jan.  30.     It  will  be  a  banquet 
meeting,  with  enrollment  of  new  mem- 
bers, after  which  the  election  of  officers 
will  be  held. 

New   York  Companies   Section   Hear 
New    York    Edison    Figures.  —  Arthur 
Williams  of  the  New  York  Edison  Com- 
pany on  June  16  spoke  before  the  New 
York    Companies    Section    of   the    Na- 
tional   Electric    Light    Association    on 
"Reminiscences    and    Forecasts."      Mr. 
Williams  told  of  the  growth  of  electric 
service  in  New  York  City  since  its  be- 
ginning,  illustrating  his  remarks  with 
pictures.     He  also  gave  some  figures  to 
show  the  extent  of  electric  service  sup- 
plied by  his  company  at  the  beginning 
of  1917.     More   than  200,000   separate 
customers,  served  through  a  consider- 
ably  greater    number   of  meters,   have 
an  aggregate  connected  load  of,  rough- 
ly, 15,000,000  in  50-watt  equivalents,  or 
750,000  kw.     Nearly  500,000  hp.  in  ele- 
vator and  industrial  motor  load  is  re- 
corded   on    the    company's    books,    and 
there  are  many  such  motors  of  which 
the  company  has  no  record.     Based  on 
a  3  to  4  cent  per  kilowatt -hour  rate,  the 
annual  income  from  electric  vehicles  in 
New  York  City  for  battery  charging  is 
$18,000,000.      The    company    has    1000 
telephones.     The  daily  number  of  tele- 
phone messages  to  and  from  customers 
is  8000  calls.    The  daily  incoming  mail 
contains    7000   letters.      More   than   1,- 
500,000   separate   parcels   are   sent   out 
yearly  either  by  mail  or  by  local  deliv- 
ery.    Although  the  number  of  custom- 
ers is  increasing,  the  number  of  com- 
plaints  is   decreasing.     But  8700   com- 
plaints were  received  last  year.     Folr 
lowing    Mr.    Williams,    Mr.    Robert    A. 
Carter,    vice-president   of   the    Consoli- 
dated Gas   Company,   made  a   few  re- 
marks. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


SALES  BILLED  BY  LARGE 

MANUFACTURERS  IN  1916 

General  Electric,  Western  Electric  and  Westinghouse 

Sales  Total  More  Than  $305,000,000 — Unfilled 

Orders  Are  in  Excess  of  $105,000,000 

In  many  respects  the  year  that  has  just  passed  was 
remarkable,  especially  so  as  regards  the  sales  billed  for 
electrical  goods.  In  1916  the  sales  billed  by  the  three 
largest  distributers  of  electrical  goods,  the  General  Elec- 
tric Company,  the  Western  Electric  Company  and  the  West- 
inghouse Electric  &  Manufacturing  Company,  amounted 
to  more  than  $305,000,000,  while  the  value  of  unfilled  orders 
on  Dec.  31  was  in  excess  of  $105,000,000. 

In  comparison  with  1915  this  was  a  gain  of  $117,000,000, 
or  62.3  per  cent  in  sales  billed,  and  $62,000,000,  or  144  per 
cent  in  unfilled  orders.  Previous  to  1916  the  largest  year 
was  1913,  when  the  sales  billed  amounted  to  $228,000,000. 
The  sales  billed  last  year,  therefore,  were  $77,000,000,  or 
34  per  cent  greater  than  in  the  industry's  largest  previous 
year. 

Compared  with  1915  and  with  1913  the  sales  billed  by 
these  companies  for  last  year  were  as  follows:  General 
Electric  Company— 1916,  $120,000,000;  1915,  $85,500,000; 
1913,  $107,000,000.  Western  Electric  Company— 1916, 
$105,000,000;  1915,  $63,800,000;  1913,  $77,500,000.  West- 
inghouse Electric  &  Manufacturing  Company — 1916,  $80,- 
000,000;  1915,  $38,000,000;  1913,  $43,700,000.  These  figures 
are  for  the  regular  line  of  products  and  do  not  include 
orders  for  war  munitions.  The  1915  and  1913  Westing- 
house  figures  are  for  the  fiscal  year  which  ended  March 
31  of  the  following  year  in  each  case,  while  the  1916 
figures  are  for  the  calendar  year.  Therefore,  compared 
with  the  1915  fiscal  year  that  included  the  first  quarter  of 
1916  the  Westinghouse  figures  for  the  calendar  year  1916 
do  not  show  as  large  an  increase  by  many  millions  of  dol- 
lars as  if  they  had  been  compared  with  the  figures  for  the 
calendar  year  1915. 

The  unfilled  orders  for  the  three  companies  on  Jan.  1, 
1917,  were:  General  Electric  Company,  $45,000,000; 
Western  Electric  Company,  $30,000,000;  Westinghouse 
Electric  &  Manufacturing  Company,  $30,000,000. 

In  comparing  the  1916  figures  with  those  of  previous 
years  it  must  be  remembered  that  values  and  not  volume 
of  goods  are  here  given.  Prices  advanced  on  the  whole 
during  1916  about  35  per  cent,  but  most  of  the  orders  de- 
livered in  1916  were  placed  prior  to  July,  thereby  escaping 
the  fall  price  increases.  Furthermore,  goods  which  were 
ordered  in  1915  at  the  old  prices  were  delivered  in  appre- 
ciable volume  during  1916.  For  these  reasons  it  is  prob- 
able that  the  average  increase  over  previous  years  in 
prices  of  goods  delivered  in  1916  was  not  more  than  15 
per  cent.  Therefore  by  subtracting  15  per  cent  roughly 
from  the  sales  billed  in  1916  figures  will  be  obtained  from 
which  rather  accurate  comparisons  could  be  drawn. 

On  this  basis  then  the  actual  volume  of  business  done 
in  1916  by  the  three  companies  was  38  per  cent  greater 
than  that  done  in  1915  and  14  per  cent  greater  than  that 
done  in  the  record  year  of  1913. 

All  electrical  manufacturing  plants  were  taxed  to  their 
utmost  in  1916  and  could,  therefore,  handle  no  more  busi- 
ness than  they  did.  However,  had  manufacturing  space 
been  available,  had  it  been  possible  to  secure  sufficient 
stocks  of  raw  materials  and  had  labor  been  more  plentiful 
it  is  difficult  to  say  how  much  greater  the  1916  business 
would  have  been.  Certain  it  is  that  there  was  a  demand 
for  electrical  goods  equal  to  at  least  twice  what  it  was 
possible  to  turn  out. 

All  but  about  7  per  cent  of  the  1916  business  was   for 


domestic  consumption.  The  foreign  trade,  amounting  to 
about  7  per  cent  of  the  total,  was  by  no  means  indicative 
of  the  foreign  demand.  Had  it  been  possible  to  satisfy 
foreign  as  well  as  domestic  demand  for  electrical  goods  it 
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is  quite  probable  that  the  1916  sales  for  the  entire  industry 
would  have  overreached  the  $1,250,000,000  mark. 

With  the  above  volume  of  orders  on  the  books  to  start 
off  1917,  the  outlook  for  the  current  year  is  excellent. 
Present  indications  are  that  the  1917  business  will  not  fall 
far  short,  if  at  all,  of  the  1916  record. 

Even  should  the  market  fall  off  later  in  the  year  there 
will  be  sufficient  business  on  hand  to  keep  the  industry  busy 
during  1917. 


COPPER  MARKET   FIRMER 

Little  Inquiry  and  No  Evidence  of  Desire  on  Part  of 
Those  Holding  the  Metal  to  Sell 

Again  the  copper  market  shows  an  upward  swing.  This 
advance,  however,  is  not  occasioned  by  any  volume  of  buy- 
ing or  inquiries,  for  there  has  been  but  little  of  either. 
It  is  but  a  technical  condition  that  was  expected  after  the 
drop  from  36  cents.  Holders  of  the  red  metal  show  no 
evidence  of  a  desire  to  part  with  any  quantity  of  their 
holdings.  It  is  doubtful,  however,  if  the  price  will  reach 
much  above  30  cents  in  this  upward  movement. 

January    copper    was    quoted    on    Tuesday    at    29.5    cents 
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WARNING  SOUNDED  BY  WIRE 

MANUFACTURING  COMPANY 

While  Prospects  for  the  1917  Wire  Market  Are  Bright 

Buyeri  oi  Insulated  Wire  and  Cable  Are  Warned 

to   Purchase  for  Actual  Needs  Only 

Speculation  is  running  wild  over  the  prospects  for  the 
new  year.     One  thing,  however!  is  certain.    The  ftret  sign 

that     the    nations    Of     Europe    arc     ready     to    consider     peace 

proposals  will  be  accompanied  by  s  break  in  die  raw-ma- 

teriala  market  and  a  slump  in  the  value  of  jobbers'  sup- 
Tbis  Statement  is  well  borne  out  by  the  reaction  in 
the  copper  market  on  the  news  of  Teutonic  peace  proposals. 
Trices  of  raw  materials  are  undoubtedly  inflated  and  will 
therefore  tumble,  not  far,  perhaps,  for  some  time,  when 
peace  becomes  somewhat  certain. 

1..  1  he  electrical  jobber  this  is  causing  no  end  of  con- 
cern, and  the  manufacturer  is  likewise  worried,  for  he  must 
not  only  face  the  loss  in  his  raw  materials  but  he  may  have 
to  face  a  period  of  very  slow  collections  from  the  jobbers  to 
whom  he  has  sold  large  stocks  on  credit  and  from  whom  he 
has  orders  for  large  quantities  of  electrical  merchandise  now 
in  the  course  of  production  and  which  will  be  billed  at  the 
high  prices  that  obtained  at  the  time  of  ordering. 

In  view  of  this  condition  the  following  paragraphs  from 
the  current  number  of  The  Wire  Message,  published  by 
Habirshaw  Electric  Cable  Company,  Inc.,  and  The  Electric 
Cable  Company,  are  significant. 

"In  the  insulated  wire  and  cable  industry  we  find  evi- 
dence of  sound  prosperity.  Reasonable  profits  have  made 
possible  increased  facilities  and  higher  efficiency.  Most 
factories  are  working  overtime  and  orders  are  booked  that 
cannot  be  delivered  until  well  into  1917.  Reports  from  all 
sections  of  the  country  indicate  no  curtailment  of  demand 
in  the  near  future.  Some  decrease  in  purchasing  activity 
that  would  bring  demand  near  to  maximum  production, 
should  be  welcomed  rather  than  feared.  The  industry  as 
a  whole  has  never  faced  a  New  Year  with  brighter  pros- 
pects.    It  has  but  one  thing  to  fear. 

Warning 

"When  great  business  activity  exists  and  supplies  of  all 
kinds  are  difficult  to  obtain,  there  is  strong  temptation  to 
over-buy.  Speculation  of  this  kind,  especially  at  top  prices, 
may  lead  to  disastrous  results,  though  basic  conditions  of 
business  may  be  sound.  Our  warning  is  to  buy  for  actual 
needs  only,  and  we  cannot  make  this  warning  too  strong. 
We  reiterate  our  belief  that  the  wire  and  cable  industry, 
and  business  in  general,  faces  a  year  of  great  prosperity, 
but  it  would  be  fatuous  to  believe  that  abnormal  condi- 
tions will  continue  to  prevail.  Sooner  or  later  there  must 
be  an  adjustment  to  the  normal.  When  this  comes  those 
who  have  bought  in  excess  of  their  needs  will  be  under 
strong  temptation  to  pass  along  their  losses  by  endeavor- 
ing to  cancel  unfilled  orders  and  outstanding  contracts. 
This  attitude  is  wrong,  and  a  much  harsher  term  might 
rightly  be  applied  to  it.  We  are  not  speculating  in  raw 
materials,  but  are  buying  only  to  take  care  of  orders  and 
contracts  in  hand.  We  assume  these  were  given  us  in 
good  faith  and  to  supply  legitimate  needs,  and  we  shall 
insist  upon  the  acceptance  of  all  goods  covered  by  such 
contracts  and  orders,  under  the  exact  terms  and  conditions 
on  which  they  were  accepted.  To  avoid  misunderstanding 
we  stamp  all  quotations  and  invoices  as  follows: 

"  'Owing  to  the  extraordinary  conditions  which  now 
exist,  and  the  cost  of  labor  and  materials,  all  quotations 
are  made  and  orders  accepted  with  the  absolute  understand- 
ing that  material  will  be  taken  in  full  quantities  and  with- 
out change  of  specifications.' " 

The  following  local  conditions  are  reported  by  the  com- 
panies' branch  offices:  » 

San  Francisco. — Slight  falling  off  in  business,  account 
of  price*  Light  and  power  companies  hold  up  extension 
work,  looking  for  lower  prices.     Conditions  good  but  any 


further  advance  will  cause  decrease  In  demand.    Jobbei 
pretty  well  covered  i'oi     everal  months.     Large  jobbei 
.«ni  1  \  contracted  for  carload  of  insulated  had  to  buy  from 
■   differenl   houeea  t<>  collect  carload   for  prompl     hip 
in, hi      Large    building    operation    contemplated    for    next 
•pring.     stocks  of  rubbei   Insulated  wire  and  weatherproof 

very   low  on  Snt  ire  cos    1 

Omaha,  Bright  outlook.  Building  conditions  good.  No 
material  change    Ince  last  month. 

Minneapolis.-   Large  business  in  sight  but  delay  in  plac- 
ing same  on    account  of   high    prices.      Lower   price     sntld 
pated. 

SI.  LotttS.  Building  Operations  brisk.  Steady  demand 
for  wire.      Principal  trouble  is  with  delivers 

Sail  Lake,  Conditions  same  as  last  month.  Good  de- 
mand.    Can  sell  all  the  wire  we  can  get. 

Richmond.— Wire  business  increasing.  Unable  to  make 
shipments  on  account  of  difficulty  in  procuring  stock. 

Philadelphia. — Every  prospect  for  a  very  good  year. 

Chicago. — Little  change  since  last  month.  Some  low 
prices  quoted  on  large  orders,  but  prices  well  maintained 
as  a  rule.  There  is  still  great  difficulty  in  securing  stock 
promptly  and  in  sufficient  quantities. 


INCREASE  IN  RANGE  PRICES 

DUE  TO  RAW-MATERIAL  COSTS 

Careful     Estimates     Place     Last     Year's     Sales     at 

$2,300,000  List,  While  19 17  Sales  at  List  Prices 

Are  Expected  to  Total  $4,750,000 

The  advance  in  list  price  of  electric  ranges  to  go  into 
effect  on  Feb.  1,  as  pointed  out  in  the  Electrical  World 
for  Dec.  30,  was  owing  entirely  to  the  advanced  costs  of 
manufacturing  material  and  labor.  The  licensing  arrange- 
ment with  the  owners  of  the  Marsh  patent  provides  for 
the  payment  of  a  royalty  of  such  small  proportions  that 
it  can  in  no  way  be  held  accountable  for  the  present  high 
prices  of  ranges.  Manufacturing  costs  advanced  from  20 
per  cent  on  some  items  to  almost  200  per  cent  on  others 
during  1916,  and  manufacturers  therefore  were  faced  with 
a  very  large  output,  but  at  a  very  much  smaller  percentage 
of  profit. 

That  the  advance  has  occurred  in  practically  everything 
used,  and  not  merely  in  a  few  parts,  is  evident  from  the 
following  table  of  percentage  increase  which  was  worked 
out  from  prices  quoted  Jan.  1,  1916,  and  Jan.  1,  1917.  The 
increases  have  been: 

Material  Per  Cent  Increase 

Sheet    steel 196 

Resistance    wire 35 

Asbestos  covered  wire  and  cord 81 

Cut  outs,  fuse  plugs  and  bushings 81 

Castings    35 

Screws,  nuts  and  bolts 135 

Mica  100 

Asbestos  products 100 

Labor    20 

Competent  authorities  seem  to  believe  that  on  the  whole 
deliveries  on  ranges  will  be  better  in  the  year  1917  than 
they  were  in  1916.  This  optimistic  view  is  not  occasioned 
by  any  marked  improvement  in  the  raw-material  market, 
but  is  due  to  the  fact  that  range  manufacturers  under- 
stand better  the  conditions  they  must  meet.  When  the 
shortage  in  materials  was  first  realized  the  situation  was 
a  new  one  to  the  majority.  Manufacturers  did  not  know 
what  to  promise  and  what  not  to  promise.  But  now  every- 
one has  become  accustomed  to  the  new  order  of  things 
and  knows  how  best  to  meet  the  new  conditions  efficiently 
and  effectively. 

The  electric  range  business  for  1916,  in  spite  of  the  fact 
that  range  salesmen  were  in  several  instances  called  in 
off  the  road,  amounted,  according  to  an  accurate  estimate, 
to  $1,500,000  at  manufacturers'  net  selling  prices,  or  about 
$2,300,000  list  prices. 

It  is  estimated,  basing  the  figures  on  raw  materials 
which  range  manufacturers  have  already  actually  con- 
tracted for,  that  the  total  value  of  electric  ranges  sold  in 
1917  at  manufacturers'  net  selling  price  will  be  $3,000,000, 
or  $4,750,000  list. 
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Manufacturing  and  Industrial 

Holabird-Iieynolds  Electric  Company,  Los  Angeles,  Cal., 
has  changed  the  firm  name  to  Graham-Reynolds  Electric 
Company. 

Electric  Furnace  Company  of  America  will  move  to 
Cleveland,  Ohio,  following  the  sale  of  $100,000  preferred 
and  $50,000  common  stock.  The  company  manufactures  the 
Bailey  electric  furnaces  which  are  used  in  heat-treating 
steel  and  in  melting,  heating  and  annealing  non-ferrous 
metals. 

Lincoln  Electric  Company,  Cleveland,  Ohio,  held  on  Jan.  5 
and  6  its  annual  sales  convention,  at  which  fifty  of  its  dis- 
trict representatives  and  sales  agents  were  present.  Policies 
for  next  year  were  discussed  and  plans  worked  out  for  close 
co-operation  with  users  of  electric  motors.  The  convention 
closed  with  a  banquet  at  the  Hotel  Statler. 

Hoover  Sweeper  Licensed. — Following  the  decision  of  the 
Circuit  Court  of  Appeals  in  the  Innovation  case  in  favor  of 
the  Vacuum  Cleaner  Company,  owner  of  the  Kenny  patent 
for  a  vacuum  cleaner,  the  Hoover  Suction  Sweeper  Company 
has  made  arrangements  whereby  the  Hoover  cleaner  will 
hereafter  be  manufactured  under  a  license. 

Bonus  for  Cutler-Hammer  Employees. — The  shop  em- 
ployees of  the  Cutler-Hammer  Manufacturing  Company  of 
Milwaukee  received  a  Christmas  present  in  cash  on  Dec.  23, 
and  before  New  Year's  Day  a  notice  was  posted  which  ad- 
vised everyone  of  a  bonus  of  10  per  cent  of  the  yearly  wages 
or  salary.  This  bonus  goes  to  all  of  the  2400  employees  of 
this  company. 

Exide  Battery  Depots  Convention. — An  all-day  convention 
of  the  New  York  distributers  of  Exide  starting  and  lighting 
batteries  was  held  at  the  Hotel  Martinique,  New  York  City, 
on  Jan.  11,  under  the  direction  of  the  New  York  office  of  the 
Exide  Battery  Depots,  Inc.,  of  which  F.  F.  Sampson  is  man- 
ager. The  convention,  which  was  followed  by  a  banquet, 
was  presided  over  by  J.  A.  Gould,  S.  L.  I.  sales. 

Farley  Gannett,  consulting  engineer,  Harrisburg,  Pa.,  has 
changed  the  firm  name  to  Gannett,  Seelye  and  Fleming.  Mr. 
Seelye  has  been  a  member  of  the  firm  since  its  organization, 
Aug.  1,  1915,  and  Mr.  Fleming  since  February,  1916.  On  ac- 
count of  expanding  business,  the  firm  has  found  it  necessary 
to  change  the  location  of  its  offices  and  after  Jan.  15  will  oc- 
cupy offices  at  204  Locust  Street,  Harrisburg,  Pa. 

Hurley  Salesmen  Help  Estimate  Factory  Size. — For  ten 
days  during  the  early  part  of  January  all  salesmen  of  the 
Hurley  Machine  Company  were  at  the  firm's  Chicago  office 
for  a  sales  conference.  Meetings  were  held  in  the  factory  as 
well  as  in  the  office  to  acquaint  the  men  with  the  company's 
manufacturing  methods.  This  year's  meeting  was  more 
than  a  sales  conference,  for  in  addition  to  discussing  sales 
problems  of  1917  the  salesmen  assisted  in  estimating  the  de- 
sirable capacity  for  the  new  factory  which  the  company  will 
soon  begin  building.  These  salesmen's  estimates  were  based 
on  the  business  each  expects  to  do  in  his  territory  in  the  fu- 
ture. 

L.  L.  Fleig  &  Company,  212  West  Austin  Avenue,  Chi- 
cago, 111.,  for  the  past  four  years  operating  as  a  partnership, 
have  recently  formed  a  corporation  and  will  continue  in  the 
same  lines  as  heretofore,  but  on  a  more  extensive  scale.  The 
company  has  incorporated  for  $30,000  fully  paid,  the  former 
owners,  L.  L.  Fleig  and  E.  P.  Fleig  holding  all  the  stock  in 
the  new  concern.  On  May  1  the  company  will  move  to  more 
extensive  quarters  at  the  present  address,  at  which  time  an 
additional  building  will  be  completed.  The  company  has 
confined  its  efforts  solely  to  electrical  insulations  in  the  past, 
but  intends  to  broaden  its  line  to  cover  a  general  jobbing 
trade.  The  company  covers  the  seven  states  of  Ohio,  Indiana, 
Illinois,  Michigan,  Wisconsin,  Iowa  and  Minnesota  and  has 
branch  offices  at  Cleveland,  Ohio;  Indianapolis,  Ind.,  and 
Milwaukee,  Wis.  Announcement  is  also  made  that  the  com- 
pany has  taken  on  the  lines  of  the  Fibre  Specialty  Manufac- 
turing Company. 

Allis-Chalmers  Employees  to  Receive  Bonuses  in  1917. — 

Each  employee  on  the  payroll  of  the  Allis-Chalmers  Manu- 
facturing Company  on  Jan.  1,  1917,  who  continues  in  the 
employment  of  the  company  during  the  year  will  receive  an 
extra  payment  of  10  per  cent  of  his  total  individual  earn- 
ings for  the  year,  according  to  a  plan  outlined  by  President 
Otto  H.  Falk.     Approximately  $750,000  will  be  distributed 


during  1917  in  this  way.  Nearly  8000  employees  will  be 
affected.  The  plan  has  been  established  in  view  of  the  in- 
creased cost  of  living,  and  it  takes  into  consideration  the 
fact  that  continuous  service  tends  to  make  employees  more 
valuable  to  the  company,  according  to  a  leaflet  describing 
the  arrangements  which  has  been  sent  to  the  entire  shop 
organization,  the  office  and  selling  forces  of  all  works  of 
the  company. 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.  9 N        , Jan.  It; 

Selling  Prices  Selling  Prices 

Bid           Asked  Bid            Asked 

i        s     (1  £        s     d 

London,   standard   spot   copper         133      0      0  130      0      0 

Prime  Lake 28.25      to  28.75f  2s. 50      to  29.501 

Electrolytic    27.75       to  28.25f  29.25       to  29.75t 

Casting   27.00       to  27.50f  27.50      to  28.00f 

Copper  wire  base   34.25|  38.001 

Lead    7.50  7.50 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,  spot 9.42 y2  to    9.67^  9.92  >/>  to  10.00t 

Tin,    straits    42.60t  44.50t 

Aluminum,  98  to  99  per  cent   54.00       to  57.00  51.00       to  55.00f 

OLD    METALS 

Heavy  copper  and  wire 23.00       to  23.50f  22.50       to  23.00t 

Brass,  heavy    14.50       to  15.50f  13.50       to  14.25  + 

Brass,   light    11.00       toll.50f  10.50       to  ll.OOf 

Lead,  heavy 6.50       to    6.62y2t  6.37^  to    6.50f 

Zinc,   scrap 6.00       to    6.50f  6.50       to    6.75t 

COPPER    EXPORTS 
Total  tons  to  Jan.  16 11,591 

fNominal. 


ELECTRIC  LIGHT  AND  POWER 

BOND  PRICES  IN  1916 

Average    Quotation    on    Ninety-Six    Issues    Showed 

Advance  of  Two  and  a  Half  Points  During 

the  Twelve  Months 

There  was  no  let-up  in  1916  of  the  pace  set  during  the 
last  quarter  of  1915  in  investment  circles  for  electric  light 
and  power  bonds.  Investment  bonds  were  never  in  such 
demand  as  during  the  past  twelve  months.  Banking  insti- 
tutions  and    individuals   had    on    hand    large    sums    of    idle 
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TREND   OK   BOND   PRICES   IN    LAST   THREE   YEARS 

money.  There  was  by  far  more  money  waiting  for  invest- 
ment than  there  were  investment  securities  available.  Sev- 
eral features  attended  this  financial  market.  One  of  them, 
namely,  that  of  a  general  tendency  to  permanent  financing, 
was  analyzed  in  the  Electrical  World  for  Jan.  6.  An- 
other feature  was  that  of  very  high  prices. 


E  LECTRII    A  I.     WORLD 


Vol,  68,  No   I 


No   bight  loci '  Ic    light    end    power 
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ui.ii  compilation  made 
be  Kmi  run  vi    World  of  month!)  quotation!  on  ninety 

I  ni"  iii' 

i  :  lean  hriii   ami  powei   iiim>i  I 
•   nit  ni"  tin  .  compl  aphically 

•  be  three  yeai     L914,  1916  and  1916.     I  >u 
'ui'.r,   L914,  Inclu  Ive,  quota  ere  nol   obtainable 
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n1        Tin    bighe  i  price  in  1918 

ed  in   November,    The  loweel   price  was 

tered  in  January, 

During  the  seven  months  of  L914  prior  t<>  the  war  the 

bigheel   average   price  attained   by   these  bonds  was  it::.:;. 

The  loweel   price  after  the  war  started  was  in  the  month 

following   tlic   opening   of   the    exchange    January,    L915. 

It   was  91.6. 

Between  this  low  price  and  the  high  of  96.6  the  differ- 
ence is  tnit  6.1   points,  or  leas  than  (i  per  cent.      It    LS  (Iniilit 
ful  if  tile  bonds  nt'  any  other   industry  can   show    a  greater 
deed,  equal  stability. 

Because  this  is  not  a  picked  list  but  contains  issue's  which 
are  very  inactive  ami  for  which  there  is  hut  little  demand, 
it  is  doubtful  if  the  price  will  go  much  higher. 


Corporate  and  Financial 

Alabama    Power    Company,    Birmingham,    Ala. — A    block 
.000,000  of  first  mortgage  5  per  cent,  gold  bonds  due 
March  1,   1946,  is  being  offered  to  investors. 

Atlantic  City  (N.  J.)  Electric  Company. — The  company 
has  been  granted  permission  by  the  New  Jersey  Board  of 
Public  Utility  Commissioners  to  issue  bonds  to  the  amount 
of  $137,000  for  station  and  system  improvements. 

Commonwealth  Power  Company  of  Nebraska. — A  block  of 
$750,000  of  first  mortgage  6  per  cent,  gold  bonds,  due 
March  1,  1944,  is  being  offered  at  part  and  interest. 

Iowa  Southern  Utilities  Company,  Centerville,  Iowa. — An 

issue  of  $550,000  of  first  mortgage  sinking  fund  6  per  cent 
gold  bonds  dated  Oct.  2,  1916,  and  due  Oct.  1,  1933,  is  being 
offered  at  101  and  interest. 

National  Carbon  Company,  Cleveland,  Ohio. — According 
to  an  announcement  made  on  Jan.  13,  a  recapitalization  plan 
has  been  formulated  for  the  National  Carbon  Company 
through  which  there  will  be  greater  representation  in  the 
hands  of  the  holders  of  common  stock.  The  plan  provides 
for  the  incorporation  of  the  National  Carbon  Company,  Inc., 
in  the  State  of  New  York,  with  an  authorized  capital  of 
56,000  shares,  par  $100,  of  preferred  stock  and  1,000,000 
shares  of  common  stock  without  par.  The  preferred  stock 
will  draw  cumulative  dividends  at  the  rate  of  8  per  cent, 
payable  February,  May,  August  and  November,  and  will  be 
redeemable  at  $140  a  share.  Every  holder  of  7  per  cent 
cumulative  preferred  stock  in  the  present  New  Jersey  cor- 
poration will  be  given  an  opportunity  to  exchange  his  secu- 
rities share  for  share  for  the  preferred  stock  of  the  new 
corporation,  and  every  holder  of  common  stock  in  the  old 
company  may  exchange  on  the  basis  of  one  share  of  stock 
of  the  old  company  for  four  shares  of  the  common  stock  of 
the  New  York  company.  The  organization  will  be  com- 
pleted and  the  certificates  ready  for  exchange  on  Feb.  1. 

Texas  Gas  &  Electric  Company. — The  Texas  Southern 
Electric  Company,  which  operates  electric  light  and  power 
plants  at  Cuero,  Victoria,  Beeville,  Corpus  Christi,  York- 
town  and  other  towns  of  southern  Texas,  has  changed  its 
name  to  the  Texas  Gas  &  Electric  Company.  It  is  stated 
that  the  company  has  adopted  plans  for  greatly  enlarging 
its  scope  of  operations  during  the  coming  year. 

Nova  Scotia  Tramways  &  Power  Company,  Halifax,  N.  S. 

— An  issue  of  $2,500,000  of  first  mortgage  5  per  cent  gold 
bonds  dated  Dec.  1,  1916,  and  due  Dec.  1,  1946,  is  being 
offered  at  95.5  to  net  5.3  per  cent.  There  is  now  outstand- 
ing in  addition  to  the  issue  $1,500,000  of  6  per  cent  cumula- 
tive preferred  stock  and  $2,500,000  of  common  stock.     The 


proceeds  from  ii"    out  tending  securitiet    will  provide  for 

the  acqul  Ition  of   the   properties  of  the   Halifax   Electric 

■  i  i in-  water-power  right  .  landi .  etc, 

ind    1 1  "    for   adequate   working 

capital. 

I'.i.ilu     I. a-    \     Electric    Company,    San    Irancisco,    <il. 

The  California  Railroad  Gomml  d  a  first  sup- 

plemental opinion  in  the  application  of  t ii<-  Pacific  Gaa  & 
Electric  Company  for  authority  to  u  e  the  proceeds  from 
the  sale  of  it  in  i  preferred  stock  and  its  general  and  re- 
funding mortgage  gold  bondi   for  additions  and  betterments 

to  its  plant)  permitting  the  Pacific  Company  to  reimburse  its 

trea  urj  $1,068,803.86  for  expenditurei  to  Aug.  81,  1916,  and 
in  apply  a   balance  from  the  sale  of  its  stock  and  bonds  to 

i  ruction  expenses  after  thai  dale,  included  in  past  ex- 
penditures within  the  last  few  months  are  $210,000  for  rais- 
ing Lake  Spaulding  Dam  from  225  ft.  to  206  ft.,  $235,000 
for  canals  and  conduits  to  return  water  used  through  the 
Halsey  and  Wise  power  houses  to  the  irrigation  system  near 
New*  18,181  for  a  new  substation  at  South  San  Fran- 

.  $34,000  for  land  and  rights-of-way  for  spilling  water 
from  the  Bear  River  Canal,  $72,425  for  an  office  building 
site  in  Oakland,  $26,000  for  an  office  site  and  buildings  in 
Berkeley,  etc.  The  commission  has  also  issued  an  order  au- 
thorizing the  company  to  issue  $2,500,000  face  value  of  its 
general  and  refunding  5  per  cent  bonds  due  Jan.  1,  1942,  at 
not  less  than  90.  The  proceeds  are  to  be  expended  under 
the  commission's  orders  for  the  construction,  completion, 
extension  and  improvement  of  its  system.  The  company's 
program  on  Aug.  31,  1916,  called  for  the  expenditure  upon 
its  system  of  $6,431,488.18.  The  company  had  installed 
fixed  capital  prior  to  1913  of  $106,047,475,  and  since  that 
date  has  brought  this  total  of  fixed  capital  up  to  $127,762,- 
415.  The  decision  of  the  commission  notes  that  while  the 
company  was  able  to  sell  its  bonds  of  this  same  issue  in 
1912,  when  the  commission  had  assumed  jurisdiction  over 
the  company's  finances,  at  85  per  cent  of  par,  it  is  able  to 
sell  them  now  at  90.  This  is  an  advance  of  five  points, 
which  in  this  particular  proceeding  amounts  to  $125,000. 
The  vice-president  of  the  Pacific  company  informed  the 
commission  that  the  company  will  be  able  to  sell  these  bonds 
at  more  than  90. 

Wagner  Electric  Company,  St.  Louis,  Mo. — The  stock- 
holders voted  on  Jan.  8  to  increase  the  capital  stock  of  the 
company  from  $2,000,000  to  $5,000,000.  The  shares  of  the 
company  will  be  increased  from  20,000  to  50,000  of  a  par 
value  of  $100  per  share.  The  increase  will  be  met  by  three 
new  rulings  of  the  board  of  directors,  as  follows:  A  portion 
of  the  new  shares  is  to  be  paid  up  from  the  surplus  account 
and  distributed  to  the  stockholders  pro  rata  for  their  hold- 
ings. A  portion  not  to  exceed  3000  is  to  be  sold  from  time 
to  time  to  employees  of  the  company  at  a  price  of  not  less 
than  $100  per  share,  and  the  proceeds,  at  the  discretion  of 
the  directors,  are  to  be  distributed  to  the  shareholders  of 
record  in  the  form  of  extra  cash  dividends.  The  remainder 
of  the  new  shares  are  to  be  sold- from  time  to  time  to  share- 
holders pro  rata  at  par  or  distributed  in  the  form  of  stock 
dividends  in  the  manner  outlined. 


New  Utility  and  Industrial  Companies 

The  Chatham  Electric  Motor  Corporation  has  been  in- 
corporated with  a  capital  stock  of  $10,000  to  manufacture 
and  deal  in  electric  motors  and  other  vehicles.  The  incor- 
porators are:  A.  Kislik,  S.  and  H.  Lippman,  212  North 
Vernon  Avenue,  Arverne,  N.  Y. 

The  Boehm  Surgical  Instrument  Corporation  of  Roches- 
ter, N.  Y.,  has  been  incorporated  by  A.  Butler,  G.  J.  Boehm 
and  F.  P.  Hoffman,  129  Aberdeen  Street,  Rochester,  N.  Y. 
The  company  is  capitalized  at  $5,000  and  proposes  to  manu- 
facture electrically  lighted  surgical  instruments,  appli- 
ances, etc. 

The  Efficiency  Turbine  Company  has  filed  articles  of  in- 
corporation under  the  laws  of  the  State  of  Delaware,  with 
a  capital  stock  of  $300,000,  for  the  purpose  of  manufactur- 
ing engines,  dynamos,  etc.  The  incorporators  are:  G.  Carl 
Scheck,  Frederick  Camer  of  New  York,  N.  Y.,  and  Kellogg 
Sherwood  of  Brooklyn,  N.  Y. 
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The  Buckeye  Hydro-Electric  Company  of  Cincinnati,  Ohio, 
has  been  chartered  with  a  capital  stock  of  $25,000  by  E.  O. 
Dana,  Robert  P.  Gillham,  Frank  L.  Garrison,  Fremont  Hill 
and  Willis  G.  Durrell. 

The  Ohio  Hydro-Electric  Company  of  Ashtabula,  Ohio,  has 
been  incorporated  by  F.  R.  Garver,  Mary  R.  Garver,  B.  C. 
Blakeslee,  E.  C.  Brakak  and  Arthur  Rinto.  The  company 
is  capitalized  at  $10,000. 

The  Acme  Power  Company  of  Toledo,  Ohio,  has  been  in- 
corporated with  a  capital  stock  of  $25,000.  The  incorpora- 
tors are:  F.  J.  Derge,  C.  E.  Murray,  M.  C.  Seeley,  A.  C. 
Van  Driesen  and  W.  H.  Torrey. 

The  Magnet  Manufacturing  Company  of  St.  Louis,  Mo., 
has  been  chartered  with  a  capital  stock  of  $10,000  to  manu- 
facture and  deal  in  electrical  appliances.  The  incorporators 
are:    I.  Korach,  L.  F.  Korach  and  M.  D.  Frumberg. 

The  Binghamton  (N.  Y.)  Motor  Car  Company  has  been 
incorporated  by  P.  R.,  R.  W.  and  W.  G.  Faatz  of  Bingham- 
ton, N.  Y.  The  company  is  capitalized  at  $50,000  and  pro- 
poses to  manufacture  autos,  electrical  apparatus,  garages, 
etc. 

The  Electrograph  Company  of  Kansas  City,  Mo.,  has 
been  incorporated  with  a  capital  stock  of  $1,000,000  by 
J.  F.  Rudd,  A.  L.  Landsberg  and  M.  T.  Miller.  The  com- 
pany proposes  to  deal  in  electric  advertising  and  electrical 
supplies. 

The  Crombie  Process  Corporation  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  W.  E.  Richards,  B.  B. 
Crombie  and  E.  Kemble  of  Rye.  The  company  proposes  to 
do  a  general  electrical  and  metallurgical  engineering 
business. 

The  Michigan  Porcelain  Insulator  Company  of  Hastings, 
Mich.,  has  been  incorporated  with  a  capital  stock  of  $25,000. 
The  officers  are:  E.  Tyden,  president;  R.  B.  Messer,  vice- 
president;  W.  W.  Peck,  treasurer,  and  Albert  L.  Grainger, 
secretary. 

The  Simplex  Ray  Corporation  of  New  York,  N.  Y.,  has 
been  incorporated  by  Arthur  W.  Britton,  Samuel  B.  Howard 
and  L.  H.  Gunther,  all  of  New  York,  N.  Y.  The  company 
is  capitalized  at  $5,000  and  proposes  to  manufacture  elec- 
trical machinery,  especially  X-ray  apparatus. 

The  Ford  Instrument  Company  of  New  York,  N.  Y.,  has 
been  incorporated  by  J.  R.  Bredhuad,  J.  B.  Goldsborough 
and  H.  C.  Ford,  290  Broadway,  New  York  City.  The  com- 
pany is  capitalized  at  $250,000  and  proposes  to  manufacture 
mechanical  and  electrical  machines  and  devices. 

The  Stoneware  Electric  Stove  Company  of  Dover,  N.  J., 
has  been  chartered  with  a  capital  stock  of  $50,000  to 
manufacture  electric  stoves  and  electrical  devices.  The  in- 
corporators are:  Arthur  O.  Christensen,  John  L.  Sullivan 
of  Dover,  and  William  Taylor  of  Plainfield,  N.  J. 

The   Ritter    Illuminating   &   Manufacturing    Company    of 

St.  Catherines,  Ontario,  Can.,  has  been  incorporated  with 
a  capital  stock  of  $75,000  to  manufacture  electrical  appa- 
ratus, appliances,  lamps,  etc.  H.  Karlritter,  825  Linwood 
Avenue,  Niagara  Falls,  N.  Y.,  is  representative. 

The  Hawkes-Ives  Corporation  of  Brooklyn,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  R.  C. 
Ream,  A.  E.  Ives,  Jr.,  and  W.  M.  Hawkins,  231  Hancock 
Street,  Brooklyn,  N.  Y.  The  company  proposes  to  manu- 
facture electrical  appliances  and  do  a  general  contracting 
business. 

The  Old  Dominion  Power  Company  of  Norton,  Va.,  has 
been  incorporated  to  do  a  light  and  power  business.  The 
maximum  capital  stock  is  placed  at  $500,000,  and  the  mini- 
mum $100,000.  The  officers  are:  D.  Terpsrts  of  Dorchester, 
Va.,  president,  and  W.  W.  Kemp  of  Norton  secretary  and 
treasurer. 

The  Commercial  Utilities  &  Manufacturing  Company  of 

Worcester,  Mass.,  has  been  incorporated  with  a  capital 
stock  of  $50,000  to  manufacture  and  deal  in  electrical  de- 
vices and  supplies.  The  officers  are:  Linwood  M.  Erskine, 
president  and  treasurer;  Alfred  J.  Holm,  vice-president,  and 
C.  H.  Shedd,  clerk. 

The  Lake  Shore  Electric  Company  of  Henderson,  N.  Y., 
has  been  organized  to  take  over  the  lighting  system  in 
Henderson  and  Henderson  Harbor,  owned  by  George  N.  Nil- 


son.  C.  W.  Valentine  of  Watertown,  N.  Y.,  and  M.  B.  Steele, 
president  and  manager  of  the  Adams  (N.  Y.)  Electric  Light 
Company,  are  interested  in  the  new  company. 

The  United  States  Truck  Corporation  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $5,000,000  and  proposes  to  manu- 
facture all  kinds  of  motor-driven  vehicles.  The  incorpora- 
tors are:  Robert  W.  Crawford  of  Streator,  111.;  Charles  H. 
McDermott  and  Warner  A.  Ross  of  Chicago,  111. 

The  Klett  Manufacturing  Company  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $25,000  to 
manufacture  scientific,  surgical  and  electrical  appliances. 
The  incorporators  are:  G.  L.  J.  Sorenson,  539  East  Eighty- 
third  Street;  M.  Sorenson,  177  East  Eighty-seventh  Street, 
and  J.  Werner,  301  East  Twenty-ninth  Street,  New  York, 
N.  Y. 

The  H.  L.  Wheelden  Company  of  Bangor,  Me.,  has  been 
organized  with  a  capital  stock  of  $10,000  to  do  a  general 
contracting  business  in  connection  with  the  installation  of 
appliances,  fittings,  etc.,  used  in  the  transmission  of  elec- 
tricity, gas,  gasoline,  steam  and  water.  The  officers  are: 
Harry  L.  Wheelden,  president;  Cora  I.  Morrison,  clerk  and 
treasurer,  both  of  Bangor. 


Trade  Publications 

Motor  Trucks. — Sterling  motor  trucks  are  illustrated  and 
described  in  a  folder  issued  by  Lewter  F.  Hobbs,  Norfolk, 
Va. 

Fire  Detection. — "Fire  Detection"  is  the  title  of  a  booklet 
issued  by  the  Fire  Detecting  Wire  Company  of  101  Park 
Avenue,  New  York  City. 

Feed  Water  Regulators. — The  Ray  Manufacturing  Com- 
pany of  Louisville,  Ky.,  has  issued  a  bulletin  descriptive  of 
its  continuous  feed-water  regulators. 

Railway  Motors. — The  General  Electric  Company  of  Sche- 
nectady, N.  Y.,  has  prepared  bulletin  No.  44,417  descriptive 
of  its  GE-258  ventilated  commutating-pole  railway  motors. 

Electric  Heaters. — .The  Majestic  Electric  Development 
Company,  428  O'Farrell  Street,  San  Francisco,  Cal.,  has 
prepared  a  leaflet  descriptive  of  its  "Majestic"  No.  7  elec- 
tric heaters. 

Chains. — "A  Chain  of  Evidence"  is  the  title  of  publica- 
tion No.  15  issued  by  the  Morse  Chain  Company  of  Ithaca, 
N.  Y.  This  bulletin  deals  with  power  drives  of  less  than 
100  hp.  each. 

The  Vanadium-Alloys  Steel  Company,  Pittsburgh,  Pa., 
has  for  distribution  a  folder  descriptive  of  Vasco-Marvel,  a 
semi-high-speed  steel.  This  folder  contains  much  informa- 
tion of  interest,  together  with  the  High-Speed  Steel  Stand- 
ard Classification  of  Extras  adopted  July  22,  1915. 

The  Youngstown  Sheet  &  Tube  Company,  manufacturers 
of  iron,  steel,  and  other  products,  Youngstown,  Ohio,  have 
issued  a  very  attractive  calendar  for  1917.  This  calendar 
contains  twelve  large  two-color  photographic  views  showing 
the  processes  used  in  their  works  in  the  manufacture  of 
pipe  and  other  products. 

Batteries. — The  "Iron-Clad  Exide"  battery  for  storage- 
battery  industrial  trucks  and  tractors  is  well  described  and 
illustrated  in  bulletin  No.  160  recently  issued  by  the  Elec- 
tric Storage  Battery  Company  of  Philadelphia.  Numerous 
illustrations  showing  actual  performances  of  these  storage- 
battery  tractors  are  shown. 

Die  Casting. — "Creating  an  Industry"  is  the  title  of  a 
carefully  prepared  and  well  illustrated  book  that  is  now 
being  distributed  by  the  Doehler  Die  Casting  Company  of 
Brooklyn,  N.  Y.  This  book  goes  into  the  history  of  casting 
metals  starting  with  the  early  Egyptian  methods  up  to  the 
present  ones  used  by  the  Doehler  Company. 

Instruments. — The  Precision  Instrument  Company  of  De- 
troit, Mich.,  has  issued  a  loose-leaf  catalog  entitled,  "Pre- 
cision." This  catalog  contains  bulletins  on  CO,  Combustion 
Recorders,  "Pico"  Gages,  Indicating  and  Recording  Precision 
Gages,  Precision  Micrometer  Gages,  U  Type  Gages,  Pre- 
cision Efficiency  Kit.  Gas  Collectors,  and  Water  Meters. 
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^    ,  th'    erection   of   a  ■ubatatlor, i  on 

Noyes    Island    for   the   distribution   ...    elec- 
tricity  in  the  downtown  district. 

INDUSTRY,  N.  V.  Bids  will  bo  received 
m  Airs  warh.un  Whitney,  Present  ol 
o.ri  of  managers,  Now  *ork  state  Agri- 
SSuTral  and Tlnfustrlal  School.  Industry,  un- 
Ul  Feb:  18  for  construction.  Plumbing  and 
drainage  and  electric  work  for  new  cottage 
for  boys*  above  named  school  .Drawings 
and  specifications  mas  be  consulted  at  the 
school'  at  the  Now  v/ork  office  of  the  De- 
nartment  of  Architecture.  Room  1224. 
'w  ..  v'rth  Building,  and  at  the  Department 
of  Architecture,  Capitol.  Albany.  Copies 
DlaM  may  be  obtained  at  the  Department 
Of  Aroh.tooture.  Albany.  Lewis  P.  Pilcher 
is  Btate  superintendent. 

NEW  YORK,  N.  Y/.— Bids  will  be  received 
bv  C  B  .1  Snyder,  superintendent  of  school 
buildings  Department  of  Education,  Park 
Avenuf  and  Fifty-ninth  Street.  New  York 
City  until  Jan.  28  for  tool  equipments,  and 
«.i  ectric  wiring  for  same,  for  shops  (dupli- 
u"  .Han)  in  Public  School  43.  Brown 
Place  l»6th  and  186th  Streets,  borough  of 
tbo  Bronx.  Blank  forms,  plans,  etc..  may 
be  obtained  or  seen  at  the  above  office. 

NEW  YORK  N  Y— The  Public  Service 
Commission  has  awarded  contract  for  the 
mVt"  ation  of  third-rail,  track  bonding  and 
Stecellaneous  electrical  equipment  on  the 
Culver  1  ne  of  the  New  York  Municipal  Rall- 
wav  Corporation  to  Lupfer  &  Remick  of 
Buffalo,  at  $101,000. 

riNSSELAER  N.  Y. — The  Albany 
Southern  Railroad  Company  of  Hudson  has 
submitted  a  proposal,  to  the  Rensselaer 
Water  Company  offering  to  supply  elec- 
trieitv  to  operate  the  water  works  plant. 
James  E.  Hewes  of  Hudson  is  general  man- 
iger  of  the  railroad  company. 

IJTICA  N  Y. — The  City  Council  has 
awarded  the  Utica  Gas  &  Electric  Company 
a  contract  for  lighting  the  streets  of  the 
citv  for  a  period  of  five  years.  The  new 
contract  provides  for  the  installation  of  or- 
namental magnetite  arc  lamps  m  the  center 
of  the  citv  and  nitrogen  Mazda  tungsten 
lamps  in  various  locations  in  other  parts  of 
the  citv  The  specifications  under  the  new 
contract  call  for  the  installation  of  much 
new  apparatus. 

AULiKNTOWN,  PA.— Bids  will  be  re- 
ceived at  the  office  of  A.  L.  Reichenbach, 
Mavor,  39  North  Seventh  Street  Allen- 
town  Pa.,  until  Jan.  30  for  furnishing  and 
installing  two  400-hp.  boilers  in  the  pump- 
ing station  in  the  city  of  Allentown  Speci- 
fications may  be  obtained  upon  application 
to  the  superintendent  of  parks  and  public 
property,  division  of  water. 

XORRTSTOWX,  PA. — The  Counties  Gas 
&  Electric  Company  has  purchased  the 
property  at  Swede  and  DeKalb  Streets,  in 
connection  with  the  proposed  additions  to 
its   electric  and   gas  plants. 

PHILADELPHIA,  PA.— The  Bureau  of 
Water  is  considering  the  installation  of  new 
electrical  equipment  to  operate  the  Rox- 
borough  pumping  station,  to  replace  the 
present  steam  equipment. 

PHILADELPHIA.  PA. — A  large  power 
plant  will  be  erected  in  connection  with  the 
proposed  improvements  and  extensions  at 
the  League  Island  Navy  Yard.  The  cost 
of  the  entire  work  is  estimated  at  about 
$6,000,000. 

PHILADELPHIA.  PA. — The  construction 
of  a  high-speed  electric  railway  between 
Prankford  and  Somerton  sections  of  the  city 
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r  Hi.-oad  co, „|.any.  ii  Is  reported,  contem- 
Dlatea  th,-  construction  of  an  electric  power 
plant  at  Klsklmlnetas  Junction,  at  ■  co 
of  i about  1400.000  The  proposed  plant 
would  aupply  electricity  for  lighting  and 
heating  aH  atatlona  between  Pittsburgh  and 
ml  City  and  to  operate  the  switch  and  sig- 
nal   svstem 

POTTSVII.l  E  PA.-  The  electric  power 
plant  and  car  barna  of  the  Eastern  Penn- 
sylvania Light.  Heat  A  Power  Company  at 
Palo  Alto,  recentlj  damaged  bj  Are,  causing 
a  loss  <»r  about  $-,nn.nnn,  will  be  rebuilt 
immediately  The  Lehigh  Navigation  Elec- 
tric Company  Of  Ha, do  is  now  furnishing 
energy  to  the  company  for  distribution  In 
the   territory    served    by    the   plant. 

ATLANTIC  CITY.  N.  J.— The  Board  of 
Utility  Commissioners  has  granted  the  At- 
Clty  Electric  Company  permission  to 
issue  $137, noo  In  bonds,  the  proceeds  to  be 
used  for  improvements  to  power  station 
and    system. 

CAMDEN.  N.  J. — Plans  have  been  ap- 
proved bv  the  Board  of  Freeholders  for 
the  erection  of  power  plants  at  the  county 
asylum  and  the  county  tuberculosis  hos- 
pital. 

JAMESBTIRC.  N.  J —Plans  are  being 
considered  bv  the  Jamesburg  Water  Com- 
pany for  the  installation  of  a  new  water 
wheel  to  increase  the  output  of  the  electric- 
lighting  plant. 

NEWARK,  N.  J. — Bids  will  be  received 
bv  the  public  building  committee  of  the 
Common  Council  until  .Tan.  30  for  work 
at  the  Citv  Hospital.  Fairmount  Avenue 
and  Bank  Street,  Newark.  Including  electric 
wiring  electric  fixtures,  ice-mak,ng  plant, 
vacuum  cleaning  and  heating  and  ventilat- 
ing. Messrs.  Conklin  &  Convery,  665  Broad 
Street,  Newark,  are  architects. 

NEW  BRUNSWICK.  N.  J — Bids  will  be 
received  by  the  county  building  committee, 
Countv  Record  Building.  New  Brunswick, 
until  Jan  25  for  furnishing  and  installing 
a  pumping  station  and  lighting  plant  at  the 
new  countv  workhouse  in  North  Brunswick 
Township."  Plans  and  specifications  are 
on  file  in  the  office  of  Alexander  Merchant, 
3G3  George  Street,  New  Brunswick,  archi- 
tect. 

ORANGE  N.  J. — The  installation  of  a 
garbage  reduction  plant,  to  be  operated  by 
electricity,  at  the  municipal  power  station 
is  under"  consideration  by  the  City  Com- 
mission. 

PENNS  GROVE.  N.  J.— The  Council  has 
approved  the  installation  of  new  400  cp. 
lamps  at  street  intersection  in  the  business 
district.  The  street-lighting  service  i*  fur- 
nished hv  the  Penns  Grove  Electric  Light, 
Heat  &  Power  Company. 

TTTUSVILLE,  N.  J. — Arrangements  have 
been  made  bv  the  Township  Committee 
with  the  Public  Service  Electric  Company 
for  the  installation  of  street  lamps  in 
Titusville  and  Washington's  Crossing. 

TRENTON,  N.  J. — Mayor  Donnelly  has 
engaged  F.  W.  Ballard,  electrical  engineer, 
Cleveland.  Ohio,  to  make  investigations  of 
the  local  water  power  properties  and  also 
as  to  the  feasibility  of  utilizing  them  for 
the  installation  of  hydroelectric  plants  to 
be  owned  and  operated  by  the  municipality. 
TRENTON,  N.  J. — Bids  will  be  received 
by  Henry  B.  Kummel,  acting  director,  de- 
partment of  conservation  and  development, 
until  Feb.  2  for  the  erection  of  a  laboratory 
building  for  the  department,  including  elec- 
trical work,  heating  and  equipment.  Plans 
are  on  file  at  the  office  of  the  Department 
of  Charities  and  Corrections,  State  House, 
Trenton. 

WESTMONT  (P.  O.  CAMDEN).  N.  J.— 
Plans  have  been  submitted  to  the  Town- 
ship Committee  by  the  Public  Service  Elec- 
tric Company  for  improvements  to  the 
street-lighting  system,  which  provide  for 
the  installation  of  new  lamps. 

NEWARK,  DEL. — Plans  are  being  con- 
sidered by  the  Town  Council  to  increase  the 


Vol   69,  No.  I 


output  "i  ti"   electa  plant  and  a 

,,.,,  i.     ■  s.  i.  in   to   m.'-t    the   in-  a-  ■  or    at 
mund    i 

i:  iLTIMORE.   Mi'      The   W<    tei  n 

mpanj ,  It  li    r<  uoi  ted.  Inn 
ui,,i.-i    com  ei.  ration    tin     ui  •     ol    i  lecti 
.,,,,, .,!,., i  ii. .m    .,ii  ii     i  i  ada    ovai   the  Blut 

, ,  i;  \  NTSV1  i.i.i  :.    Ml  i      Woi  K    hai     b 
,,,i    the    Inatallatloi  llghtina, 

i  in  Qrantavilla 

II   \KTI.AMi.        W.        VA.       The        Haitian, I 

Power  Company,  recentlj    Incorporated  with 
-...  i.   ,,i    $700,000,   i-    planning  to 
a    power    plant    to    tui  nli  b    elc  I  - 
i,,  the  .  oal  n  Led  by  I  h<    le     • 

ii„.     Hartland    Collier)     company,     located 
,„..,,-  Hartland      W.  S.  Barstow  .^  Company, 
,n  pine  Street,  New   i  ork,  N.   v..  will  ha 
■harge  of  the  work,     in  the  i  ame  t<  n  It 
the   Qi  neral   Oaa   A    Electi  Ic   I  lompanj    I 
taken  an  option  on  °* 

coal  land,  containing  lo.oieuiou  tons  of  coal. 
\v  s  Barstow,  50  Pine  Street,  New  i  ork, 
N     j  pr<    fdent   of   thi    i  Ii  a*  ral   Cas  & 

Electric  Company. 

RONCEVERTE,  W.  VA.— Preparations 
being  made  by  the  Virginia-Western 
Power  Company  of  Clifton  Forge,  va„  for 
the  construction  of  a  new  steam  turbine 
plant,  equipped  with  automatic  stokers  and 
,-omplete  coal-handling  apparatus,  neal 
Etonceverte.  Work  will  begin  very  soon  on 
the  proposed  plant 

CLIFTON  FORGE,  VA.— The  Virginia- 
Western  Power  Company  will  begin  work  in 
the  near  future  on  the  erection  ot  a  steam 
turbine  plant,  to  be  equipped  with  auto- 
matic stokers  and  complete  coal-handling 
devices.  This  plant  will  be  located  in  the 
vicinity  of  Ronceverte,  W.  Va.  The  com- 
pany has  purchased  material  to  complete  its 
transmission  lines  from  Alderson  to  Hinton 
and  Avis,  W.  Va.,  where  it  has  00-year 
franchises  and  contracts  with  the  Chesa- 
peake &  Ohio  Railway  Company.  The  line, 
it  is  expected,  will  be  completed  about 
April  15,  and  the  new  power  house  early 
next  year.  A.  C.  Ford  is  secretary  and 
treasurer. 

DORCHESTER,  VA.— The  Old  Dominion 
Power  Company  of  Norton  contemplates 
the  erection  of  a  22,000-volt  transmission 
lines  (50  miles  long)  to  Norton,  Wise,  Coe- 
burn  and  Glamorgan.  Other  improvements 
are  under  consideration  by  the  company. 

NORFOLK,  VA. — The  Virginian  Railway 
Company,  it  is  reported,  is  making  investi- 
gations with  a  view  of  utilizing  electric  lo- 
comotives on  its  railroad  between  Elmore 
and  Clark's  Gap  for  the  handling  of  heavy 
coal    trains. 

WASHINGTON,  D,  C. — Bids  will  be  re- 
ceived at  the  office  of  the  Commissioners  of 
the  District  of  Columbia,  District  Building, 
Washington,  D.  C,  until  Jan.  22  for  fur- 
nishing telephone  and  signal  cables.  Speci- 
fications, etc.,  may  be  obtained  upon  appli- 
cation to  the  office  of  the  purchasing  officer. 
Room  320  District  Building. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  Board  of  Awards,  Department 
of  Agriculture,  Washington,  D.  C,  until  Jan. 
30,  for  furnishing  14  motors,  ranging  from 
2  to  20  hp.  for  alternating  current,  variable 
speed  types,  to  be  delivered  at  Summerland, 
Cal  Bids  will  also  be  received  at  the  same 
time  and  place  for  three  air  blowers  of  4000 
cu  ft.  capacity,  directly  connected  to  elec- 
tric motors.  Blank  forms  and  specifications 
may  be  obtained  from  the  chief  clerk  of  the 
department. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington. 
D  C  ,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: Philadelphia,  Pa.,  Schedule  626— 
two  forced  draft  blowers,  four  evaporators ; 
Schedule  635 — one  feed  water  heater: 
Schedule  634 — two  torsion  meters;  Sched- 
ule 627 — miscellaneous  tungsten  tool  steel. 
Washington,  D.  C,  Schedule  629—40  sets 
semi-circular  corrector  magnets.  Various 
— Schedule  629 — 40  magnetic  compass  read- 
ers; Schedule  627 — miscellaneous  carbon 
tool  steel.  Brooklyn,  N.  T.,  Schedule  633— 
300  snap  switches;  Schedule  625 — miscel- 
laneous composition  pipe  fittings.  Brook- 
lyn N.  T.,  and  Mare  Island,  Cal..  Schedule 
628 — miscellaneous  interior  communication 
armored  cable ;  miscellaneous  leaded  and 
armored  interior  communication  cable  ;  mis- 
cellaneous plain  interior  communication 
cable ;  miscellaneous  armored  telephone 
cable  •  miscellaneous  leaded  and  armored 
telephone  cable ;  miscellaneous  plain  tele- 
phone cable  ;  miscellaneous  leaded  and  ar- 
mored interior  communication  conductors^ 
miscellaneous  single  and  twin  leaded  and 
armored  conductors ;  miscellaneous  single 
and  twin  plain  conductors ;  miscellaneous 
twin  armored  conductors ;  miscellaneous 
wire  for  illuminating  outfits.  Boston. 
Mass.,  Schedule  625 — miscellaneous  steel 
pipe  540  lb.  copper  tubing.  Applications 
for  proposal  blanks  should  designate  the 
schedule   desired   by   number. 
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DETROIT,  MICH. — Owing  to  the  decision 
of  the  Public  Lighting  Commission  not  to 
supply  electrical  service  to  the  county  build- 
ings after  Dec.  31,  the  Wayne  County  board 
of  auditors  has  decided  to  install  an  electric 
power  plant  to  light  the  building.  As  direct 
current  will  be  supplied  by  the  new  plant 
it  will  be  necessary  to  change  the  motors 
now  in  use,  which  are  for  alternating  cur- 
rent. 

GLADSTONE,  MICH. — The  Board  of 
Fire  and  Water  Commissioners  contem- 
plates the  erection  of  5  miles  of  6600-volt 
transmission  line  and  the  installation  of 
electrically  driven  pumps  of  100,000  gal. 
capacity.  J.  R.  Mackin  is  superintendent 
of  the  municipal  electric  and  water  systems. 

ATHENS,  OHIO. — Suits  have  been  filed 
by  the  Buckeye  Hydro-Electric  Company 
for  the  condemnation  of  property  for  use 
in  its  project  of  constructing  a  large  hydro- 
electric power  plant  in  this  vicinity.  W. 
G.  Burrell,  an  attorney  of  Cincinnati,  Is 
acting  for  the  company. 

CANTON,  OHIO. — The  Public  Utilities 
Commission  has  authorized  the  Canton 
Electric  Company  to  take  over  the  Sunny- 
side  Electric  Company  of  Wheeling,  W. 
Va.,  and  the  Ohio  Light  &  Power  Company 
of  Newark,  Ohio,  and  form  the  Central 
Power  Company,  which  was  given  per- 
mission to  issue  $2,760,000  in  capital  stock, 
to  be  exchanged  for  the  capital  stock  of 
the  merged  companies.  The  Central  Power 
Company  will  operate  the  large  plant  now 
under  construction  on  the  Ohio  River,  near 
Wheeling,  W.  Va.,  and  also  the  plants  at 
Wheeling  and    Steubenville,   Ohio. 

CHILLICOTHE,  OHIO.— The  City  Coun- 
cil has  awarded  the  Chillicothe  Electric 
Railroad,  Light  &  Power  Company  contract 
for  lighting  the  streets  of  the  city  for  a 
period  of  ten  years.  The  new  contract  pro- 
vides for  considerable  extension  of  the 
service. 

CINCINNATI,  OHIO. — Plans  have  been 
perfected  by  the  Main  Street  Association 
for  the  installation  of  an  ornamental  street- 
lighting  system  on  Main  Street,  from  Fourth 
Street  to  McMicken  Avenue  (about  16 
blocks).  A.  G.  Rist  is  chairman  of  com- 
mittee. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived by  the  clerk  of  the  board  of  educa- 
tion of  the  city  school  district  of  the  citv 
of  Cleveland,  Room  105,  School  Headquar- 
ters, Rockwell  Avenue  and  East  Sixth 
Street,  Cleveland,  until  Jan.  29  for  electric 
wiring  in  Tremont  School  Annex  as  fol- 
lows: (1)  15  class  rooms,  auditorium,  etc.; 
(2)  17  class  rooms,  etc..  auditorium  omitted. 
Drawing,  specifications,  etc.,  may  be  ob- 
tained upon  deposit  of  $5  at  the  office  of 
the  division  architect,  Room  102,  School 
Headquarters. 

JAMESTOWN,  OHIO.— Negotiations  have 
practically  been  closed  for  the  purchase 
of  the  property  of  the  Jamestown  Elec- 
tric Light  Company  by  the  Dayton  (Ohio) 
Power  &  Light  Company. 

MTLFORD,  OHIO.— The  Little  Miami 
River  Light  &  Power  Company,  it  is  re- 
ported, has  applied  to  the  City  Council  for 
certain  rights  along  the  Little  Miami  River 
within  the  corporate  limits  of  the  village 
for  the  construction  of  dams  and  other  im- 
provements. Fourteen  dams,  it  is  said, 
will  be  built  between  Plainville  and 
Morrow. 

ST.  MARY'S  OHIO. — Plans  are  being 
prepared  by  the  Froehlich  &  Emery  Engi- 
neering Company,  Second  National  Bank 
Building,  Toledo,  for  rebuilding  the  munici- 
pal electric-light  plant  and  water-works 
system  in  St.  Mary's,  to  cost  about  $60,000. 
The  work  will  include  the  installation  of 
electrically-driven  pumps  of  5000  gal.  per 
minute  capacity  each,  a  600-kw.  generator; 
also  the  installation  of  an  ornamental 
street-lighting  system. 

SPRINGFIELD,  OHIO— Extensive  addi- 
tions and  improvements  are  contemplated 
by  the  Springfield  Light,  Heat  &  Power 
Company  to  its  power  plant  between  Center 
and  Fisher  Streets  off  of  Rockaway  Street. 
Definite  nlans  have  not  as  vet  been  decided 
upon.  The  company  recently  purchased  a 
tract    of   land    adjoining   its    plant. 

CAVE  CTTY,  KY.— The  electrical  fran- 
chise offered  for  sale  by  the  citv  has  been 
purchased  by  the  Kentucky  Utilities  Com- 
pany of  Lexington.  Arrangements  will  be 
made  by  the  company  to  maintain  a  24- 
hour  service. 

LOUISVILLE,  KY.— The  Kentucky  Trac- 
tion &  Terminal  Company  contemplates  im- 
provements to  its  system  involving  an  ex- 
penditure of  about  $200,000,  which  will  in- 
clude the  installation  of  a  new  4000-kw. 
generator  and  nine  voltage  regulators.  S. 
H.  Dailey  is  general  manager. 

STANTON,  KY.— Bonds  to  the  amount 
of  $15,000   have  been   voted    for   the   instal- 


lation of  a  municipal  electric-light  plant. 
ANDERSON,  IND. — The  Board  of  Works 
has  authorized  City  Engineer  Funk  to  pre- 
pare plans  for  an  addition  to  the  boiler 
room  of  the  municipal  electric  plant  to 
provide  space  for  two  new  500-hp.  boilers, 
recently  purchased ;  an  addition  will  also 
have  to  be  erected  to  the  main  part  of  the 
power  station  to  make  room  for  the  new 
5000-kw.  turbo-generators,  recently  ordered. 
E.  Burke,  superintendent  of  the  municipal 
electric  plant,  has  also  been  authorized 
to  purchase  wire,  poles,  etc.,  for  a  new 
high-tension  feed  wire  to  the  plant  of  the 
Remy    Electric    Company. 

CLINTON,  IND. — The  properties  of  the 
Clinton  (Ind.)  Electric  Light  &  Power  Com- 
pany and  the  Sullivan  (Ind.)  County  Elec- 
tric Company,  located  in  Clinton,  Dana, 
Farmersburg,  Shelburn,  Sullivan,  Hymera, 
Coalmont  and  Jacksonville  have  been  sold 
to  the  Wabash  Valley  Electric  Company  of 
Clinton. 

KOKOMO,  IND. — The  Indiana  Railways 
&  Light  Company,  it  is  reported,  contem- 
plates the  construction  of  a  new  terminal 
station  in  Kokomo. 

CHICAGO,  ILL. — Announcement  has  been 
made  at  the  University  of  Chicago  of  plans 
for  the  erection  of  one  of  the  largest  wire- 
less telegraph  plants  on  the  Great  Lakes. 
The  antennae  of  the  new  wireless  station 
will  be  250  ft.  long,  and  will  stretch  from 
the  top  of  the  Ryerson  tower,  100  ft.  above 
the  ground,  to  the  top  of  Mitchell  tower. 

DANVILLE,  ILL. — The  Danville  Street 
Railway  &  Light  Company  is  planning  to 
install  a  5000-kva.  General  Electric  tur- 
bine. J.  E.  Johnson  is  general  superin- 
tendent. 

FAIRFIELD,  ILL. — The  Commissioners 
of  Wayne  County  are  contemplating  the 
installation  of  a  power  plant  in  the  county 
building   in   Fairfield. 

ORION,  ILL. — Bids  will  be  received  by 
the  Village  Board  until  Feb.  5  for  the  pur- 
chase of  the  power  house  and  distribution 
system  in  the  village  of  Orion  and  for  sup- 
plying electricity  for  street-lighting  and 
commercial  purposes.  A.  E.  Fehman  is  vil- 
lage   clerk. 

PEKIN,  ILL. — The  installation  of  an 
ornamental  street-lighting  system  in  Pekin 
is    under    consideration. 

SPRINGFIELD.  ILL. — Bids  will  be  re- 
ceived by  the  Board  of  Administration, 
Capitol  Building,  Springfield.  111.,  until  Jan. 
22,  for  improvements  at  institutions  named  : 
Installation  of  a  complete  switchboard  and 
wiring  in  power  house  at  the  Alton  (111.) 
State  Hosnital.  Installation  of  an  over- 
head electric  transmission  line  at  the 
Watertown  State  Hospital.  East  Moline.  111. 
Plans  and  specifications  may  be  obtained 
upon  written  application  to  James  B.  Di- 
belka,  state  architect,  130  North  Fifth 
Avenue,  Chicago,  111. 

AMBERG,  WTS. — An  option,  it  is  re- 
ported, has  been  obtained  on  the  Davis 
Falls  water  power  site  for  the  purpose  of 
constructing  a  hydroelectric  power  plant 
to  supply  electricity  in  Amberg  and  sev- 
eral   neighboring    towns. 

JANF«5VTT,T,E.  WTS.— Plans,  it  is  reported, 
have  been  prepared  for  the  construction  of 
a  power  plipf  and  flume  for  the  Dotv  Manu- 
facturing Company,  302  North  Main  Street, 
Janesville. 

EAU  CLAIRE.  WTS. — The  holdings  of 
the  Jim  Falls  Power  Company  have  been 
purchased  by  the  Wisconsin-Minnesota 
L'^ht  &,  Power  Company,  which  will  en- 
able the  latter  company  to  double  the  out- 
put of   its   plant. 

IOLA.  WTS. — The  plant  and  holdings  of 
the  Tola  Electric  Light  &  Power  Company 
has  been  purchased  by  W.  N.  Albertson 
&  Company  of  Milwaukee,  which  contem- 
plate various  changes  to  the  commercial 
and  street-lighting  systems.  W.  N.  Albert- 
son  &  Company  are  also  contemplating  tak- 
ing over  various  utilities  in  Northern  Wis- 
consin.   W.    N.    Albertson   is   engineer. 

PITTSVTLLE,  WIS.— Plans  are  being 
considered  by  Chester  Colt  of  Poysippi  for 
the  installation  of  a  hydroelectric  plant 
to  supply  electrical   service   in   Pittsville. 

RACINE,  WIS. — The  Wisconsin  Tele- 
phone Company  contemplates  the  erection 
of  a  central  station,  to  cost  about  $100,000. 

AKELEY.  MINN. — The  establishment  of 
a  municipal  electric-light  plant  in  Akeley 
is  reported   to  be   under  consideration. 

NORTH  REDWOOD,  MINN. — The  local 
electrical  distribution  system  of  the  North- 
ern States  Power  Company  has  been  pur- 
chased by  the  Redwood  Falls  (Minn.)  Light 
&  Power  Company.  A.  C.  Burmeister  is 
manager  of  the  Redwood  Falls  company. 

SAUK  CENTER,  MINN.— Bonds  to  the 
amount  of  (50,000  have  been  voted  for  the 
installation  of  a  municipal  electric-lighting 
plant    In    Sauk    Center. 

WAUBUN,   MINN. — The   contract   for  in- 


stallation of  an  electric-lighting  system  has 
been  awarded  to  L.  A.  Faucher  of  Waubun. 

CEDAR  RAPIDS,  IOWA. — Plans  are 
being  prepared  by  the  Iowa  Railway  & 
Light  Company  lor  the-  construction  of  a 
power  house  on  North  Sixth  Street  East, 
to  cost  about  $20,000.  J.  D.  Wardle  is  engi- 
neer for   the  company. 

CEDAR  RAPIDS,  IOWA. — Bids  will  be 
received  by  E.  A.  Higby,  Granby  Building, 
Cedar  Rapids,  for  the  construction  of  an 
eight-story  store  and  office  building  to  be 
erected  at  Second  Street  and  Third  Avenue, 
including  electric  wiring,  steam  heating, 
plumbing,  two  electric  elevators,  automatic 
sprinkler,  coal  chute,  dumb  waiters,  fan 
ventilators,  etc.  The  cost  of  the  building 
is  estimated  at  from  $150,000  to  $200,000. 
Ernest  Kennedy,  Essex  Building,  Min- 
neapolis, Minn.,  is  architect. 

FAIRFIELD,  IOWA. — A  special  election 
will  be  held  Jan.  30  to  submit  to  the  vot- 
ers the  proposal  to  grant  an  electric-light- 
ing   franchise. 

IOWA  CITY,  IOWA. — The  contract  for 
electric  wiring  for  three  school  buildings 
in  Iowa  City  has  been  awarded  to  the 
Midland  Electric  Company  of  Mason  City, 
at  approximately  $5,000.  An  item  pub- 
lished in  the  issue  of  Jan.  13  stated  that 
the  Capitol  City  Electric  Company  of  Des 
Moines  had  submitted  the  lowest  bid,  at 
$11,781. 

MARNE,  IOWA. — The  installation  of  a 
municipal  electric-light  plant  in  Marne  is 
under    consideration. 

MAQUOKETA,  IOWA. — Bonds  have  been 
voted  for  the  maintenance  of  a  municipal 
electric-light  plant  in   Maquoketa. 

SERGEANTS  BLUFF,  IOWA.— Bids  will 
soon  be  asked  by  the  Board  of  Education 
of  Sergeants  Bluff  for  the  construction  of 
a  school  building  (to  cost  about  $75,000), 
including  electric  wiring,  steam  heating, 
plumbing,  etc.  William  L.  Steele,  United 
Bank  Building,  Sioux  City,  Iowa,  is  archi- 
tect. 

WEST  BURLINGTON,  IOWA. — Bonds  to 
the  amount  of  $11,000  have  been  voted  for 
the  installation  of  a  water-works  system. 
The  use  of  electrically-driven  pumps  is  un- 
der consideration. 

LEBANON,  MO. — The  city  of  Lebanon 
has  granted  a  franchise  to  J.  B.  Quigley 
and  H.  D.  Hallett  to  supply  electricity  for 
lighting,  heating,  and  pumping  water.  En- 
ergy is  to  be  supplied  from  the  hydroelec- 
tric power  plant  to  be  developed  on  the 
Niangua  River,  within  30  miles  of  Lebanon. 

RICHMOND,  MO. — The  Missouri  Gas  & 
Electric  Service  Company  expects  to  pur- 
chase a  100-hp.  boiler,  this  summer  to  re- 
place its  boilers  now  in  use. 

ABERDEEN,  S.  D. — The  Dakota  Central 
Telephone  Company  contemplates  the  con- 
struction of  a  new  telephone  exchange  in 
Aberdeen  in  the  spring,  to  cost  about  $75,- 
000. 

VEBLEN,  S.  D. — Bids  will  be  received 
by  C.  A.  Sasse,  clerk  of  independent  school 
district  No.  1,  Veblen,  until  Feb.  7  for  the 
complete  installation  of  mechanical  equip- 
ment for  the  new  grade  and  high  school 
building  at  Veblen.  Copies  of  plans  and 
specifications  may  be  obtained  upon  appli- 
cation to  Gilbert  R.  Horton,  Citizens'  Bank 
Building,  Jamestown,  N.  D.,  upon  deposit 
of  $10,  of  which  $5  will  be  refunded  upon 
return   of  plans. 

DAYKIN,  NEB. — Bids  will  be  received 
by  J.  O.  Greenawalt,  city  clerk,  Daykin, 
until  Jan.  24  for  the  construction  of  an 
electric-light  plant. 

LINCOLN,  NEB. — The  Omaha,  Lincoln 
&  Beatrice  Railway  Company,  it  is  re- 
ported,  will  let  contract  early  in  the  spring 
lor  the  construction  of  an  extension  from 
Lincoln  to  Omaha,  via  Havelock,  Green- 
wood, Ashland,  Papillion  and  South  Omaha, 
a  distance  of   50   miles. 

SUTHERLAND,  NEB. — The  village  of 
Sutherland,  it  is  reported,  is  asking  for  bids 
for  the  construction  of  a  power  house  for 
the  municipal  electric-light  plant.  The  cost 
is  estimated  at  $1,400. 

!■'  >UT  SCOTT,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  bonds  to 
establish  a  municipal  electric-light  plant 
was   carried. 

HAVANA,  KAN. — Steps  have  been  taken 
to  organize  a  company  to  construct  and 
operate  an  electric-light  plant  and  ice  fac- 
tory. The  company  will  be  known  as  the 
Havana  Light  &  Power  Company. 

PRATT,  KAN. — The  city  of  Pratt  ex- 
pects to  purchase  immediately  one  300  to 
350-hp.  boiler  and  stack  for  the  municipal 
plant.     E.  W.  Brown  is  superintendent. 

TOPEKA,  KAN. — Bids  will  be  received 
by  I).  Lester,  city  clerk.  South  Topeka,  un- 
til Jan.  25  for  the  installation  of  an  orna- 
mental lighting  system  on  South  Topeka 
Avenue. 
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COLUMB1  \.  TENN,  The  capital  stock 
of  the  Columbia  Water  .x  Light  Companj 
has  bean  Increased  to  *  U"1 

BIRMINGHAM,        ALA.— The       Alabama 

Power   Companj    Is    reported   to   have   sold 

12,000,000    additional    bonds,    the    proceeds 

for   the  construction  of  a   new 

70,000-hp  steam  power  plant  on  the  Black 

Warrior     River     and     Increasing     the     power 

plant  at  Lock  1-  on  the  Coosa  liiver  by 
15,000  lip  I  also  the  extension  and  comple- 
tion of  the  company's  distribution  system, 
consisting  of   07.')   miles. 

PORT  SMITH,  AUK.  The  Fort  Smith 
Lit;ht  ft  Traction  Company,  it  is  reported, 
will  begin  work  at  once  on  the  construc- 
tion of  an  extension  of  its  railway  from 
South  Fort  Smith  to  Van  Huron,  a  dis- 
tance   of    about    12    miles. 

AHDMORE,  ;»KI. A.  The  Ardmore  Elec- 
tric Railway  Company  contemplates  the 
construction  of  about  30  miles  of  new  rail- 
wa>    line  this  year. 

CHARLESTON,  I  UCLA.  —The  City  Coun- 
cil is  reported  to  have  granted  the  Peoples 
Service  Company  of  Muskogee  a  franchise 
to  supply  electricity  in  Charleston  for  a 
period  of  25  years. 

MOORELAND,  OKLA  —  Bonds  to  the 
amount  of  $10,000  have  been  voted  for  the 
Installation    of    an    electric-lighting    system. 

WETUMKA,  OKLA.— The  city  of  We- 
tumka  has  issued  $40,000  in  bonds  for  im- 
provements to  electric-light  plant,  water 
works  and  sewer  system. 

A.MAKII.l.o,  TEX. — The  installation  of 
a  municipal  electric-light  plant  and  water- 
works system  in  Amarillo  is  under  consid- 
eration. 

BEAUMONT.  TEX.-  Plans  are  being 
considered  by  the  Beaumont  Traction  Com- 
pany for  the  erection  of  an  electric  trans- 
mission line  between  Beaumont  and  Port 
Arthur,  and  also  increasing  the  ouput  of 
the  two  power  plants. 

BROWNWOOD,  TEX. — The  West  Texas 
Telephone  Company  contemplates  increas- 
ing its  capital  stock  from  $100,000  to  $400,- 
000,  the  proceeds  to  be  used  for  extensions 
to  its  toll  lines  and  improvements  to  its 
exchanges  in  a  number  of  towns. 

COLLEGE  STATION,  TEX.— All  bids 
submitted  for  the  erection  of  a  power  plant 
for  the  Agricultural  and  Mechanical  Col- 
lege at  College  Station  have  been  rejected 
by  the  board.  The  cost  of  the  plant  was 
estimated  at  $25,000.  Bids  were  rejected 
for  the  reason  that  none  came  within  the 
appropriation.  John  F.  Guion  of  Ballinger 
Is  president  of  the  board. 

DALLAS,  TEX. — Recommendation  has 
been  made  for  the  installation  of  an  addi- 
tional generating  unit  to  the  power  plant 
that  supplies  electricity  for  lamps  and 
motors  for  the  county  court  house,  criminal 
courts  building  and  the  Oak  Cliff  and  the 
Commerce  Street  viaducts,  at  a  cost  of  ap- 
proximately  $12,000. 

DUBLIN.  TEX.— The  City  Council  has 
granted  the  Texas  Power  &  Lisjht  Com- 
pany of  Dallas  a  50-year  franchise  to  con- 
struct and  operate  an  electric  system  in 
Dublin.  The  company  has  purchased  the 
electric  plant  of  the  Central  Texas  Power 
&  Transmission  Company  at  Hico,  which 
supplies  electrical  service  in  Dublin. 

EL  PASO.  TEN— The  El  Paso  Electric 
Railway  Company  has  increased  its  capital 
stock  from  $2,500,000  to  $3,500,000,  the 
proceeds  to  be  used  for  improvements  now 
being  made  and  future  extensions,  includ- 
ing the  installation  of  a  substation  for  sup- 
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Pacific  Slates 

mo.n  R<  »B,  wash       application  he 
made  to  the  Cltj  Council  bs   Frank  a 
attorney,  Mutual  Lift  Building,  Seattle,  rep- 
resenting   Eastern   capital,    for   a    franchise 

I.,  com  1 1  net  and  operate  wateru  I 
'and  power  plant  in  .Monro.-.  Tower  site 
has  been  Secured  on  Lake  Fontal,  .'!  miles 
distant.  The  plans  provide  for  an  expetidi- 
.i  from  $1  'ml  in- 
clude a  pipe   hue  oi    1,250, gal,  capacity 

p.1  day. 

Ol. V.MIMA,  WASH  The  City  Council 
has  granted  the  American  District  Steam 
Company  of  Tonowanda,  N.  v.,  a  25-year 
franchise  to  operate  a  combined  steam  heat- 
ing and  electric  plant  in  Olympia.  Work 
will  not  begin  on  the  proposed  plant  until 
next   spring. 

RITZVILLE.  WASH.— The  Washington 
Water  Power  Company  of  Spokane  contem- 
plates rebuilding  its  local  distribution  sys- 
tem, which  will  include  new  pole  lines, 
transformers  and  lighting  system. 

SEATTLE,  WASH.— The  Board  of  Pub- 
lic Works  has  awarded  the  contract  for 
the  annual  supply  of  lamps  for  the  munici- 
pal lighting  department  to  the  Pacific  Lamp 
&  Supply  Company  of  Seattle,  to  cost  ap- 
proximately $100,000. 

SOUTH  CLE  ELUM,  WASH. — The  town 
of  South  Cle  Elum  has  petitioned  the  Com- 
missioners of  Kittitas  County  for  permis- 
sion to  erect  and  maintain  electric  trans- 
mission linos  over  certain  highways  and 
thoroughfares  in  and  near  the  town  for  a 
term  of  50  years.  A  bond  issue  of  $5,000 
was  recently  voted  for  the  installation  of  an 
electric-lighting  system. 

CANBY,  ORE. — The  property  of  the  Moll- 
alla  Electric  Company,  owned  by  Miles  C. 
Moore  of  Walla  Walla,  Wash.,  serving 
Canby  and  Canby  River  points  with  elec- 
tricity, has  been  sold  for  a  consideration 
of  $75,000. 

EUGENE,  ORE. — As  a  result  of  the  vol- 
untary placing  of  the  Northern  Idaho  & 
Montana  Power  Company  of  Sandpoint, 
Idaho,  in  the  hands  of  a  receiver  in  Spo- 
kane, Wash.,  extensions  and  improvements 
involving  an  expenditure  of  between  $300,- 
000  and  $400,000  will  be  made  to  the  prop- 
erties of  the  Oregon  Power  Company  in 
the  Willamette  Valley.  Both  companies  are 
controlled  by  the  H.  M.  Byllesby  Company 
of  Chicago.  111. 

HOOD  RTVER,  ORE. — Preliminary  work 
has  begun  by  the  Pacific  Powe-  &  Light 
Company  of  Portland  on  the  erection  of 
high-tension  transmission  lines  across  the 
Columbia  River  between  Hood  River  and 
White  Salmon  to  connect  the  two  power 
plants  of  the  company  in  Hood  River  and 
the  White  Kiver  plant  with  the  power  plant 
at  Husum,  Wash.,  which  will  connect  all 
stations  in  eastern  Washington  with  the 
Oregon  power  divisions  and  link  all  of  the 
company's  units  along  the  Columbia  basin. 
KLAMATH  FALLS,  ORE.— The  Cali- 
fornia-Oregon Company  contemplates  the 
installation  of  a  new  street-lighting  svstem 
in  Klamath  Falls.  The  request  of  the  Keno 
(Cal.)  Power  Company  for  an  electric  fran- 
chise here  has  been  refused. 

STAYTON,  ORE. — The  Stayton  Electric 
Light  Company  is  contemplating  extensive 
improvements  to  its  plant  to  enable  it  to 
furnish  electrical  service  to  nearbv  towns 
and  farms  in  this  vicinity.  C.  E.  Taylor  is 
owner  and  manager. 

BAKERSFIELD.  CAL.— The  Citv  Coun- 
cil has  given  its  approval  for  the  erection 
of   240   electroliers   in   the   business  district. 

ELSINORE.  CAL.— The  Southern  Sierras 
Power  Company  of  Riverside  has  extended 
its  electric  transmission  lines  in  Cotton- 
wood Canyon,  and,  it  is  reported,  will  ex- 
tend them  from  Alberthill  to  Corona. 

RICHMOND,  CAL.— The  Great  Western 
Power  Company  of  San  Francisco,  it  is  re- 
ported, will  begin  work  as  soon  as  the 
weather  permits  on  the  erection  of  a  high- 
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Idaho.      For  details  see  proposal  col- 
umns. 

KENDRICK,  IDAHO.— The  Potlatch  Con- 
solidated   Electric    Company,    of    Kendrick, 
■  n   granted   a    franchise   to  erect  and 
maintain   electric  transmission  lines  on  the 
highways    of   the   county. 

MESA,  Alii/,.— The  proposal  of  the  pur- 
chase of  the  property  of  the  South  Side 
Has  ft  Electric  Company,  which  includea 
an  electric-light  plant  and  gas  plant  at 
$113,000,  to  be  owned  and  operated  by  the 
municipality  will  be  submitted  to  the  vot- 
ers. 

PHOENIX,  ARIZ. — The  residents  of  the 
Higley  section  have  recently  voted  to  form 
a  public  improvement  district,  which  will 
provide   for  electrical  service. 

ANACONDA,  MONT. — The  City  Council 
has  passed  resolutions  calling  for  the  in- 
stallation of  lighting  systems  in  Districts 
Nos.   70,   74  and   78. 

BUTTE,  MONT. — The  Inter-Mountain 
Power  Company  of  Butte,  recently  organized 
by  parties  identified  with  the  Anaconda  Cop- 
per Alining  Company,  has  contracted  with 
the  Washington  Water  Power  Company  of 
Spokane  for  the  purchase  of  electrical  en- 
ergy. The  service  will  be  supplied  from  the 
plant  near  Long  Lake,  22  miles  from  Spo- 
kane. 

ROUNDUP,  MONT. — The  local  electrio 
franchise,  held  by  the  Roundup  Coal  Mining 
Company,  has  been  purchased  by  Messrs. 
Hopka,  Straley  and  Mageath.  The  new 
owners,  it  is  understood,  will  furnish  service 
from  the  power  plant  of  the  coal  mining 
company. 


Canada 

NELSON,  B.  C. — The  installation  of  a 
third  unit  at  the  municipal  electric-light 
plant  has  been  recommended  to  the  City 
Council  by  the  fire,  light  and  water  com- 
mittee. 

WINNIPEG,  MAN. — Tenders  will  be  re- 
ceived by  Thomas  S.  Johnson,  minister  of 
public  works,  Winnipeg,  until  Feb.  12  for 
various  works  required  in  the  completion  of 
the  now  partially  erected  new  Parliament 
Buildings  in  the  city  of  Winnipeg,  including 
heating  and  ventilating,  electric  conduit 
and  wiring,  etc.  Separate  bids  to  be  sub- 
mitted on  each  classification  of  the  work. 

GALT,  ONT. — Plans  are  being  consid- 
ered by  the  Hydro-Electric  Commission  for 
enlarging  the  main  substation  on  Dickson 
Street. 

HAMILTON,  ONT. — Plans  are  being  con- 
sidered by  E.  I.  Sifton  of  the  Hamilton 
Hydro-Electric  Department,  for  the  installa- 
tion of  a  storage  system  and  booster  pump 
at  the  Beach  pumping  plant,  at  a  cost  of 
about  $25,000.  A  new  transmission  line  will 
also  be  erected.  The  Hydro-Electric  De- 
partment is  also  considering  the  installation 
of  a  reversible  operative  motor-generator  set 
and  storage  battery  at  the  Hughson  Street 
Station. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Jan.  29  for  steel,  iron,' steel  pipe,  steel  cable, 
wire,  copper  tubing,  sheet  copper,  sheet  lead, 
sheet  zinc,  garbage  and  refuse  incinerator, 
motor  generator  sets,  turnbuckles,  taps, 
pliers,  etc.  Blanks  and  general  information 
relating  to  this  circular  (No.  113)  may  be 
obtained  from  the  above  office  or  the  office 
of  the  assistant  agents,  24  State  Street, 
New  York,  N.  Y.  :  614  Whitney-Central 
Building,  New  Orleans,  La.,  and  Fort 
Mason.   San  Francisco.  Cal. 
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1,212,163.  Relay  for  Undulatory  Cur- 
rents ;  Eric  Magnus  Campbell  Tigerstedt, 
Copenhagen,  Denmark.  App.  filed  Oct. 
19,  1916.  Variation  in  the  electric  con- 
ductivity effected  by  the  ionizer  takes 
place  by  means  of  a  grate-like  or  sieve- 
like auxiliary  electrode. 

14,243.  Thermo-Electric  Couple;  William 
H.  Bristol,  Waterbury,  Conn.  App.  filed 
April  1,  1916.  May  be  readily  and  quickly 
installed. 

14,245.  Process  and  Apparatus  for  Mak- 
ing Brazed  Joints  ;  Friedrich  Wilhelm 
Heuser,  Gross-Lichterfelde,  near  Berlin, 
Germany.  App.  filed  Dec.  5,  1916.  Elec- 
tric arc. 

1,211,388.  Protected  Electrode  and  Proc- 
ess of  Making  the  Same;  Edmund  Henry 
Becker,  Washington,  D.  C.  App.  filed 
Oct.  18,  1916.  Comprises  a  negative  elec- 
trode for  primary  coils  and  the  like  com- 
posed of  copper  oxid,  or  copper  oxids, 
and  having  a  superficial  coating  or  layer 
of  amalgamated  copper. 

1,211,418.  Control  System  for  Gun 
Mountings  and  Other  Mechanism  ;  Ar- 
thur Trevor  Dawson,  Westminster,  Lon- 
don, and  James  Home,  Barrow-in-Fur- 
ness, England.  App.  filed  Dec.  2,  1913. 
Improvements. 

1,211,434.  Telephone-Exchange  System  ; 
Charles  L.  Goodrum,  New  York,  N.  Y. 
App.  filed  March  17,  1915.  Employing 
machine  switching. 

1,211,4  35.  Telephone  System  ;  Edward  Al- 
fred Graham,  Brockley,  Londong  England. 
App.  filed  Nov.  18,  1914.  Relates  to  loud 
speaking  type  wherein  the  transmitter  of 
one  telephone  instrument  is  connected  di- 
rectly or  through  a  condenser  to  the  re- 
ceiver of  a  second  telephone  instrument 
and  vice  versa. 

1,211,440.  Electric  Switch  ;  Jay  H.  Hall, 
Cleveland,  Ohio.  App.  filed  Feb.  24,1913. 
Magnetically  operated. 

1,211,443.  Electric  Insulation  ;  John  Al- 
len Heany,  New  York,  N.  Y.  App.  filed 
Nov.  9,  1916.  Comprising  a  roving,  sliver, 
or  tape-line  body  of  fibers. 

1,211,448.  Time  and  Burglar  Alarm  ;  Wil- 
lis G.  Hubbs,  Walnut  Ridge,  Ark.  App. 
filed  Sept.  16,  1915.  Alarm  may  be  given 
when  the  doors  or  windows  of  a  house 
are  being  forced. 

1,211,465.  Flashlight;  John  J.  McGuckin, 
Brooklyn,  N.  Y.  App.  filed  Aug.  25,  1916. 
Preventing  the  rolling  out  of  place  of 
such  flashlights  when  they  are  laid  upon 
inclined  surfaces. 

1.211.491.  Recording  Apparatus  ;  Max  Seid- 
ler,  Frankfort-on-the-Main,  Germany. 
App.  filed  Jan.  7,  1914.  Enable  diagrams 
to  be  producd  by  means  of  a  single  ap- 
paratus in  such  a  manner  that,  even 
where  partly  superimposed  or  intersect- 
ing, they  do  not  become  confused  and  may 
readily  be  followed. 

1.211.492.  Elctric  Belt:  Victor  Sence,  New 
York,  N.  Y.  App.  filed  June  25,  1912. 
Generating  an  electric  current  and  trans- 
mitting the  same  through  patient's  body. 

1,211,507.  Magnneto  Attachment;  Harry 
Randolph  Van  Deventer,  Sumter,  S.  C. 
App.  filed  Sept.  22,  1914.  Spring  arm 
made  from  stamped  and  formed  sheet 
metal. 

1,211,534.  Telephone  Signal  Device;  Ura 
M.  Boyd,  Dallas,  Tex.  App.  filed  May  11, 
1916.      Time   device   for   public   phones. 

1,211,545.  Manufacture  of  Steel;  God- 
frey John  Boyle  Chetwynd,  West  Riding, 
England.  App.  filed  Jan.  2,  1914.  To  en- 
able articles  made  of  steel  to  be  produced 
of  better  and  more  reliable  quality 
throughout. 

1,211,607.  Telephone  Apparatus;  Maurice 
K.  McGrath,  New  York,  N.  Y.  App.  filed 
June  30,  1915.  Telephone  sets  intended 
for  use  in  connection  with  automatic 
telephone  systems. 

1,211,612.  Switching  Device  for  Tele- 
phone Systems  ;  Daniel  D.  Miller,  New 
York,  N.  Y.  App.  filed  June  8,  1915. 
Electromagnetic  device  which  will  operate 
efficiently  upon  direct  current  but  will 
offer  a  high  impedance  to  alternating 
currents  of  talking  frequencies. 

1,211,617.  Dynamo-Electric  Machine;  Al- 
fons  H.  Neuland,  San  Francisco,  Cal. 
App.  filed  Aug.  27,  1913.  Possesses  a 
very  large  power  capacity  in  proportion 
to  its  size. 

1,211,623.  Electrically  -  Operated  Piano 
Player;  Walter  C.  Reed,  Dalton,  Mass. 
App.   filed   Jan.    29,    1913.     Improvements. 

1.211.628.  Electric  Switch  ;  Joseph  Sachs, 
Hartford,  Conn.  App.  filed  March  25, 
1915.     Simple  in  construction. 

1.211.629.  Electric  Switching  and  Meter- 
Testing  System  ;  Joseph  Sachs,  Hartford, 
Conn.  App.  filed  April  28,  1915.  Com- 
paratively small  number  of  parts,  a  large 
variety  of  differentlv  functioning  appli- 
anees  can  be  obtaind. 


Record  of 
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Notes  on  United  States  Patents 
issued  on  Jan.  9,  1916. 


1,211,644.  Automatic  Alarm  System  ; 
Behrend  Ulferts,  Lakefield,  Minn.  App. 
filed  July  27,  1915.  Indicating  to  the 
engineer  of  a  train  approaching  a  switch 
point  whether  or  not,  by  the  action  or 
non-action  of  the  signal  mechanism,  the 
switch  is  open  or  closed. 

1,211,675.  Railway  Signal;  Elmer  R.  Coe, 
Wilkinsburg,  Pa.  App.  filed  Nov.  14,  1914. 
Electromagnetic  device  which  is  employed 
to  control  holding  device  and  which  when 
energized  permits  the  holding  device  to 
perform  its  two  functions  just  mentioned. 

1.211.687.  Apparatus  for  the  Electro- 
lytic Decomposition  of  Water  ;  Arthur 
Dohmen,  Cologne,  Germany.  App.  filed 
Oct.  20,  1913.     Filter  press. 

1.211.688.  Telephone  System  ;  Francis  W. 
Dunbar,  Chicago,  111.  App.  filed  Nov.  12, 
1904.  Improved  telephone  exchange  sys- 
tem wherein  advantages  of  automatically 
and  manually  controlled  line  connectors 
are  present  and  disadvantages  in  these 
classes  of  apparatus  are  eliminated. 


1,211,778 — Circuit  Breaker 

1,211,689.  Telephone-Exchange  System  , 
Francis  W.  Dunbar,  Chicago,  111.  App. 
filed  June  19,  1905.  Calling  lines  are  au- 
tomatically connected  with  the  answering 
ends  of  link  circuits  while  the  called  lines 
are  connected  with  link  circuits  by  means 
of  manually  manipulated  terminals  such 
as  plugs  of  said  circuits. 

1,211,694.  Rectifier;  John  M.  Fitzgerald, 
Chicago,  111.  App.  filed  Feb.  15,  1915. 
For  converting  alternating  current  into 
uni-directional  pulsating  current,  and 
vice-versa. 

1,211,752.  Electric  Controlling  Mecha- 
nism ;  Oscar  H.  Pieper  and  Alphonse  F. 
Pieper,  Rochester,  N.  Y.  App.  filed  Oct. 
15,  1915.    Dental  surgical  work. 

1,211,754.  Crystal  Rectifier;  Paul  C. 
Rawls,  Des  Moines,  Iowa.  App.  filed  July 
6,  1914.  Used  in  high-frequency  oscilla- 
tion detectors  in  wireless  telegraphy  or 
telephony. 

1.211,759  Illuminated  Pad  Holder; 
Thomas  Robins,  New  York,  N.  Y.  App. 
filed  March  21,  1916.  Incandescent  elec- 
tric lamp  or  lamps  for  illuminating  the 
surface  of  the  pad. 

1,211,768.  Electromagnetic  Vibrator; 
Wolfgang  E.  Schwarzmann  and  Charles 
M.  Wild,  Springfield,  Mass.  App.  filed 
Aug.  10.  1914.  For  use  in  electrical  ig- 
nition systems. 

1.211,770.  Micromagnetic  Detector;  Fred- 
erick G.  Simpson,  Seattle,  Wash.  App. 
filed  Nov.  1,  1912.  For  the  reception  of 
signals  of  the  Hertzian  wave  type. 

1,211,778.  Circuit  Breaker;  Halfdan  A. 
Steen,  Norwood,  Ohio.  App.  filed  March 
23,  1912.  Use  the  pressure  suddenly  de- 
veloped by  blowing  of  the  fuse  to  move 
to  off  position  a  switch  arm  which  nor- 
mally engages  stationary  contacts  for 
completing  a  circuit. 


1.21 1,788.  Railway -Traffic -Controlling 
Apparatus;  John  D.  Taylor,  Wilkins- 
burg, I 'a.  App.  filed  Aug.  28,  1913.  For 
controlling  a  railway  switch  from  a  dis- 
tant  point. 

1.211.802.  System    of    Electrical    Distri- 

Joseph  Lester  Woodbridge. 
I  hiladelphia,  Pa,  App.  filed  Nov.  26,  1913. 
Systems  in  which  a  source  of  electrical 
energy  "t  variable  voltage  is  used  to 
supply  energy  for  constant  voltage  trans- 
lating devices,  such  as  electric  lights. 

1.211.803.  Voltage  Regulation;  Joseph 
Lester  Woodbridge,  Philadelphia,  Pa. 
App.  filed  Dec.  4,  1914.  Employ  as  part 
of  the  controlling  circuit  a  resistor  hav- 
ing a  temperature  co-efficient  so  markedly 
negative  that  over  a  certain  range  of 
current  values  the  voltage  across  the  re- 
sistor decreases  to  a  marked  extent  with 
increase  of  current. 

1,211,822.  Lightning  Arrester;  Alexander 
Chernyshoff,  Swissvale,  I 'a.  App.  filed 
April- 1,  1915.  Utilize  concentrated  ca- 
pacity concentrated  resistance,  concen- 
trated inductance,  and  ground  connec- 
tions to  comprise  the  elements  of  a 
lightning  arrester. 
1,211,863.  Apparatus  for  and  Method  of 
Producing  High-Frequency  Currents  of 
Electricity  ;  David  G.  McCaa,  Lancaster, 
Pa.  App.  filed  Sept.  24,  1913.  Arcing 
of  a  current  of  electricity  across  a  spark 
gap,  which  is  included  in  the  circuit  of 
said  current,  may  be  absolutely  pre- 
vented. 
1,211,940.  Plugging-in  Switch  ;  William 
S.  Harlow,  Swampscott,  Mass.  App.  filed 
Dec.  1,  1913.  Provides  convenient  means 
for  introducing  testing  instrumnets  into 
the  line  without  interfering  with  the  con- 
tinuity of  service. 
1,211,963.  Radio  Receiving  Apparatus; 
John  A.  Proctor,  Revere,  Mass.  App. 
filed  June  29,  1914.  Operated  by  oscilla- 
tions produced  by  continuous  or  un- 
damped electric  waves,  without  the  em- 
ployment of  any  form  of  make-and-break 
device. 
1,211,967.  Overload  Circuit-Breaking  Ap- 
paratus ;  Edmund  O.  Schweitzer,  Chicago, 
111.  App.  filed  May  19,  1913.  Improve- 
ment. 
1,211,973.  Electric  Heater;  Vern  Slater 
and  Leonidas  D.  West,  Denver,  Col.  App. 
filed  June  9,  1916.  Current  of  air  is  in- 
duced through  a  casing  having  an  elec- 
tric heating  element  therein. 
1,211,976.  Novelty  Device;  John  R.  Spen- 
cer and  James  L.  Ross,  Bartow,  Fla. 
App.  filed  April  26,  1915.  Illuminated 
campaign  buttons  or  pins. 
1,212,062.  Process  for  the  Production  or 
Cuprous  Oxid  Electrolytically  ;  Bert- 
ram Hunt,  Glasgow,  Scotland.  App.  filed 
Oct.  7,  1916.  Electrolysis  of  metalllo 
copper. 
1,212,072.  System  for  Firing  Explosive* 
in.  Mines  ;  Camden  Eugene  Knowles  and 
Leroy  Daniel  Cornelius,  Pittsburg,  Kan. 
App.  filed  June  9,  1916.  Air  or  other 
fluid  under  pressure  may  be  utilized  for 
operating  circuit  closers. 
1,212,082.  Electrically-Heated  Sad  Iron; 
Ernest  V.  Manzella,  Chicago,  111.  App. 
filed  Aug.  25,  1916.  Electric  current  i» 
thermostatically  controlled. 
1,212,091.  Telephone  Attachment;  John 
Oscar  Moisson,  Charleston,  S.  C.  App. 
filed  July  5,  1916.  Causing  a  signal  to 
be  sounded  when  the  user  of  the  tele- 
phone leaves  the  receiver  off  the  hook. 
1,212,119.  Process  of  Producing  Alumi- 
nium Nitrld  ;  Ottoker  Serpek,  Paris, 
France.  App.  filed  April  14,  1915.  Mix- 
ture of  carbon  and  aluminous  materia) 
is  heated  in  an  atmosphere  containing 
nitrogen. 
1  212,125.  Switch  for  Heavy  Alternat- 
ing Currents  ;  Walther  Burstyn,  Berlin, 
Germany.  App.  filed  Jan.  14,  1915.  Elec- 
tromagnetic of  a  pneumatic,  or  a  hy- 
draulic,   switch. 
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(Continued  from  the  Issue  of  Jan.  13) 

1,211,050.  Apparatus  for  Transmitting 
Movements  or  Positions  of  Indexes  bt 
Means  of  Multiphase-Wound  Bodies; 
Erich  Beckmann,  Hanover,  Germany. 
App.   filed   Jan.    14,    1913.      Improvements. 

1,211,009.  Electric  Welding-Tool;  George 
L.  Thornton.  Huntington,  W.  Va.  App. 
filed  Oct.  19,  1916.  Manual  tool  for  hold- 
ing the  electrode. 

1,211,083.  Electric  Signal  System  ;  Alva 
H.  Caven.  Youngwood,  Pa.  App.  filed 
Oct.  23,  1914.  In  which  the  traffic  in 
both  directions  is  caused  at  one  point  to 
be  diverted  to  a  single  track. 
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Idge,  Schenectady,   N    Y      app.  Bled  June 
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1,211,088  Electric  Railway;  Jamea  M. 
Clark,  Macon,  Qa  \pp  Bled  •l:,n  Mi 
1916      pSor  actuating  switches,  signals, 

l, ill, 116  Thermostatic  Apparatus;  Bruce 
V  Edwards,  Newark,  N  J  App  Bled 
March  88,  1914  Volumetric  change*  <>r 
i  iiuui  body  will  operate  to  control  the 
circuit  through  the  medium  <>r  :i  flexible 
diaphragm. 

1,211  ii:  Thermostatic       Appah 

Bruce   V.    Edwards,   Newark,  N.  J,     App 
Bled  March  88,  1914,     To  control  at 
uii-  circuit  for  sounding  an  alarm. 

1,111,121,  Flash-Lamp;  Henry  i.  EDverett, 
Philadelphia,  Pa.  App.  Bled  May  i.  1916, 
Facilitating  the  removal  nf  Hk-  cell  and 
>f  tiu-  lamp,  especially  after  the  bulb  of 
the  lamp  has  been  broken, 

1,211,128.      Electrical    Connector;    Harry 
FTankel,    New    York.    N.     Y.      App.    filed 
April   20.   1916.     Wire  and   terminal   con 
nector. 

1,211,140.  Railway  SIGNALING ;  Henry  W. 
Griffin,   Now   York  City.    N.    Y.      App.   filed 


i.i > ■     |7,    rii.:      Blgnallni 

hlch   ii sfflo  o" 
both  dlrei 

1.211.141  Railwai    .  Hem      w 

. ;,  Him.  New    Fork,  N    v       \pp    Bled      I  "  ' 
19,  1916     Signaling  for  stretches  of 

in  both  di- 
rect 

1.211.142  Railwai  Bionaling  ;  Henry  W. 
i  Irlffln,  N.'u  Yoi  k.  N,  Y  App.  ni.  .I  i  let 
18,     1916       Sir.  i  track     be 

twoen  passing  sidings. 
1,211,1  Martin 

ii...  ii  tadtei .  Berlin,  Oei  many      App    Bled 

Jan.    16,    I  91  ■'        hir   0\  .all. -a. I    I  I 

imi's  and   for  underground  cables. 

1,211,182       Mountino-Strif    fob    Bwitch- 
.iuii. i    ii     Kruse,    Port    w  a    ne 
h>. i       App    Bled    Feb     11     1916       I 
ordinary  nails. 

1,211   808  \i   POMOBILB      os      M 

i ,         ii        i  .     on,  Blyrla,    I  ihlo 

.\  i .  i .    Bled    Maj    16.    1916,  To  cause   the 
actual  ion  of  a  diaphragm. 

1,211,218.  Process  foh  Plating  Metals; 
Clark  w  Parker,  Detroit,  Mich  App 
ii u  < i  July  :n  1916,  To  reduce  the  num- 
ber  of   operations. 

i  211,220.  Automatic  Substation:  Charles 
W  Pen  Dell,  Chicago,  ill.  App  filed  .May 
13,  1916  Arranged  t<>  keep  the  supply 
pi  actically   uninterrupted. 

1,211,279.  Turnino  and  Stopping  Signal 
fob  Automobiles;  John  Boeck,  Boise, 
Idaho.      App    Bled   June    22,    1916.      To  be 

projected    from  one   side   of   the  car   when 
turning    corners. 


i     Bwitch  .    Benjamin   s 

Boweri  Lapralrle,  Minn  App  Bled  Bepl 
i  a.    1914       For    us.'    in    train   dispatchers' 

I.  I.  phone   and    telegraph   s\     teiiiM. 

i  :t      Method  of  am.   1 1 di  i  og 

Wi  i  i.i  ...  Bonds  to  Rails;  Albert  B  Her- 
rick,  N-vv  York.  N  Y.  App  Bled  Nov.  29, 
i!H2  Ran.  Jh. i.  28,  i  ''i  .  New  and  use- 
ful Improvi  ne  nt 

I 'i.as hit    Switch  .    Martin    M 

.i..n.    Pardeevllle,    Wis.      App.    Bled 
March  14,  1 916,     i  isvt  r  oi  cam  tnembi  i 

l, 211, 820  imi:i.  riONAL  Bional;  James 
Marcello,    Greenwich,    Conn.      App     Bum 

24.  I  !i  I  6,     For  m  i    In  i  onneci  Ion  with 
automobiles,  motor  trucks  and  the  like. 

1,211.862.  Battery;  Charles  F.  Burgessj 
Madl  on,  \\r  App  Bled  Sept.  18,  1914 
Leclanche  tj  pe, 

1,211,876,  Blbctron-Dibcharoi  Apparatus 
ami  Method  of  Operating  thk  Same: 
William  i).  Coolldge,  Schenectady,  N.  Y. 
App  Bled  March  80,  1916.  Operation  of 
an   X-ray  device. 

1,211,878.  System  of  Sblbcttve  Ki.ectri- 
cal    Distribution;   Chat  tterlng 

and  William  A.  Chryst,  Dayton  Ohio. 
App.  filed  Nov.  20  1*112.  Provides  a 
plurality  Of  electrical  sources  and  circuits, 
having  controlling  elements  operahle  to 
accomplish  certain  prcdet  ermined  func- 
tions. 

1.211,380.  SYSTEM  OF  Electrical  Distribu- 
tion .  Percy  H.  Thomas,  Upper  Montclair, 
N.  J.  App.  filed  Feb.  3,  1913.  For  oper- 
ating mercury  vapor  rectifiers. 


1,206,911.  System  of  Radio  Communica- 
tion; Qreenleaf  W.  Plckard,  Amesbury, 
Mass.  App.  Bled  Oct  28,  1914;  i.-sued 
Dec.  5,  1916.  A  static-coupled  trans- 
mitter of  the  impact  excitation  type,  in 
which  a  quenched  gap  circuit  is  associated 
with  a  reservoir  circuit,  and  that  in  turn 
with  a  detuned  radiating  circuit,  through 
the  agency   of  condensers. 

1,208,187.  Apparatus  for  Generating 
Hk:  h-Frequency  Electrical  Oscilla- 
tions :  Frederick  H.  Millener,  Omaha, 
Neb.  Original  application  filed  April  10, 
1911;  divided  Nov.  7,  1912:  issued  D°c. 
12,  1916.  An  arc  oscillator  for  radio- 
telephony,  of  the  rotating  electrode  type. 


Fig.   1 — Milleuer's  Arc  Generator 


One  of  the  electrodes  dips  into  an  elec- 
trolyte which  is  dissociated  to  produce 
the  desired  hydrogen  atmosphere  within 
the   arc   chamber. 

1.209.324.  Electron  Emitting  Cathode 
and  Process  of  Manufacturing  the 
Same  ;  Alexander  McL.  Nicolson,  New 
York,  N.  Y.,  and  Emerson  C.  Hull,  Mont- 
clair. N.  J.  App.  filed  Dec.  26,  1914  ; 
issued  Dec.  19,  1916.  A  filament  for  a 
vacuum  tube  of  the  audion  type,  in  which 
a  metal  such  as  platinum  is  treated  to 
produce  a  multiple  coating  containing 
metals  of  the  alkaline  earth  group,  as, 
for  example,  barium  and  strontium. 

Discussion 

It  is  noteworthy  that  in  the  month  of 
December  only  three  patents  having  to  do 
with  the  radio  arts  were  issued.  Ordinarily 
from  three  to  five  times  this  number  ap- 
pear each  month. 

The  patent  to  O.  W.  Pickard,  No.  1,206,- 
911,  is  of  particular  interest.  As  shown  in 
Fig.  1,  wbjch  is  reproduced  from  the  speci- 
fication, it  is  based  upon  the  disclosure  of 
a  quenched  spark  gap  transmitter  which 
involves  condenser  couplings  between  its 
several   circuits.     In  the  diagram,  F  repre- 


Recent 

Radio 

Patents 

Notes  and  Comments  on  United  States 
Patents  on  Radio  Signaling  and  allied 
topics  issued  during  December,  1916. 


The  mechanical  structure  of  F.  H.  Mille- 
ner's  electrolytically  gas-generating  arc  os- 
cillator may  be  seen  from  Fig.  1,  which  is 
the  fourth  drawing  of  his  patent  No.  1,208,- 
187.  The  remaining  details  of  the  wireless 
telephone  arrangement  which  he  proposes 
are  shown  in  other  drawings  of  this  patent, 
and  described  in  the  several  specifications 
which  have  been  issued  to  this  same  pat- 
tentee  within  the  past  few  months.  The 
present  application  is  directed  toward  the 
arc  itself,  and  explains  the  way  in  which 
the  roating  positive  electrode  5,  which 
may  be  of  copper,  serves  as  one  terminal 
of  the  oscillating  arc  which  is  drawn  to  the 
adjustable  carbon  negative  7.  The  copper 
element  5  dips  into  a  cooling  liquid,  6, 
which  is  fed  into  the  bottom  part  of  the 
arc  chamber  is  a  U-tube  system   12,  which 


sents  a  motor  generator  and  T  a  trans- 
former, both  of  the  ordinary  type  used  in 
wireless  telegraphy.  Across  the  secondary 
of  the  power  transformer  is  connected  the 
quenched  spark  gap  G.  and  about  it  the 
closed  impulse  circuit  comprising  the  con- 
densers C  and  K  and  the  variable  induct- 
ance A.  Across  one  of  these  condensers, 
and  coupled  by  it  to  the  impulse  or  excit- 
ing circuit,  is  a  second  closed  circuit  includ- 
ing the  condenser  D  and  the  variable  in- 
ductance B.  The  antenna  and  ground  are 
connected  to  the  terminals  of  condenser  D, 
no  loading  coil  being  shown.  The  patentee 
states  that  the  impulse  circuit  and  the  reser- 
voir circuit  are  co-ordinated  and  adjusted 
so  that  the  spark-discharge  energy  is  trans- 
ferred to  the  latter  in  the  shortest  possible 
time,  and  that  the  persistent  radio  fre- 
quency oscillation  which  thereafter  exists 
in  the  reservoir  circuit  KBD  has  its  en- 
ergy slowly  fed  into  the  antenna  or  radiat- 
ing circuit.  The  emitted  wave  length  is 
determined  by  the  period  of  the  closed  cir- 
cuit KBD;  in  an  example  cited  this  is  422 
meters,  while  the  natural  period  of  the 
radiator  corresponds  to  a  wave  length  of 
250  meters.  The  detuned  condition  thus 
existing  is  relied  upon  to  cause  slow  radia- 
tion and  to  prevent  reaction  between  the 
antenna  and  reservoir  circuits.  The  im- 
pulse circuit  is  prevented  from  reacting 
with  the  reservoir  circuit  by  the  opening 
characteristic  of  the  quenched  spark  gap. 
Thus,  it  is  stated,  radiation  of  a  pure 
monoperiodic  wave  at  high  efficiency'  is  se- 
cured. "With  a  power  transformer  input  of 
1  kw.  the  "radiation"  claimed  is  S0O  watts. 
A  magnetic  loop  receiver  is  shown  and 
described,  although  the  claims  of  the  pat- 
ent all  refer  to  the  transmitter  alone.  The 
right-hand  portion  of  Fig.  2  shows  how 
the  magnetic  loop  of  large  area,  L,  is  as- 
sociated with  detector  G1  and  telephones  T1 
bv  means  of  the  tuning  variable  condenser 
D1.  A  second  condenser,  f.  is  shunted 
across  the  telephone  windings,  thus  pro- 
viding a  by-pass  for  the  oscillation  cur- 
rent groups  and  partially  tuning  the  tele- 
phone circuit  to  the  wave  train  frequency. 
It  is  pointed  out  that  the  highest  receiving 
efficiency  is  secured  by  suppressing  re- 
radiation  from  the  receiver  and  by  choos- 
ing the  wave-train  frequency  to  agree  with 
the  natural  vibration  rates  of  the  telephone 
diaphragm  and  the  telephone  circuit  T1  U. 


Fig.  2 — Pickard's  Transmitter  and  Receiver 

prevented  from  rising  too  high  on  the  posi- 
tive electrode  by  the  outlet  6".  Within  the 
arc  chamber  is  a  U-tube  system,  12,  which 
connects  to  an  external  reservoir,  13,  con- 
taining an  electrolyte  such  as  potassium 
hvdrate.  The  two  arms  of  the  tube  are  of 
different  lengths,  one  terminating  within  the 
arc  box  and  one  leading  out  into  the  free 
atmosphere.  Electrodes  15  and  16  are 
placed  within  these  vertical  arms,  and  im- 
mersed below  the  level  of  the  electrolyte. 
By  means  of  the  binding  posts  61  and  62, 
the  electrodes  15  and  16  are  connected  to 
the  main  source  of  direct-current  power  for 
the  arc,  a  controlling  resistance  being  in- 
terposed to  limit  the  current.  By  properly 
choosing  the  polarity  of  the  electrodes  15 
and  16,  hydrogen  will  be  liberated  from  the 
electrolyte  within  the  shorter  tube  and  will 
pass  upward  into  the  arc  chamber.  Oxygen 
produced  in  the  other  leg  of  the  tube  es- 
capes into  the  air  outside  the  arc  box.  As 
is  well  known,  the  presence  of  hyrogen  in 
the  atmosphere  immediately  surrounding  an 
arc  of  this  type  aids  materially  in  steady- 
ing the  oscillations  produced.  Further,  the 
rotation  of  the  copper  electrode  5  helps  to 
maintain  the  generated  oscillations  of  con- 
stant amplitude  by  preventing  irregular 
burning  and  pitting  at  the  arc.  Thus,  the 
entire  structure  provides  a  hydrogen  scil- 
lator  for  wireless  telephony  in  such  form 
that  no  external  tank  or  generator  system 
;s  needed  for  the  supply  of  gas. 
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Variations  in  Service  Standards 

THE  Massachusetts  Gas  &  Electric  Light  Commis- 
sion heard  testimony  last  week  on  what  consti- 
tutes adequate  steam  reserve  capacity  in  central  station 
service.  There  is  no  doubt  that  in  rebuttal,  testimony 
absolutely  at  variance  with  the  testimony  given  by  the 
city's  expert  will  be  forthcoming.  We  refer  to  the  case 
now  regardless  of  its  outcome  before  the  commission 
because  the  spirit  of  the  attack  aims  at  the  very  found- 
ation of  the  central  station  business.  Service  in  the 
electric  light  and  power  field  means  service  and  not 
something  approaching  it.  Absolute  dependability  and 
continuity  are  its  outstanding  characteristics,  and  pre- 
paredness for  all  emergencies  by  adequate  reserve  is 
the  chief  essential.  That  is  the  reason  why  so  many 
industrial  plants  have  breakdown  service  connections 
with  the  local  lighting  companies. 

If  central  stations  in  large  metropolitan  districts 
rendered  the  character  of  service  meted  out  by  the  rail- 
ways, they  never  would  have  attained  their  present  em- 
inent position.  Who,  then,  are  so  well  qualified  to  pass 
on  the  amount  of  reserve  capacity  necessary  in  central 
station  practice  as  the  managers  and  operators  them- 
selves by  whose  foresight  and  ability  the  business  has 
been  built  up?  No  central  station  executive  wants  need- 
less equipment  and  certainly  railway  practice  is  no 
criterion  of  central  station  practice.  If  it  were,  railway 
companies  would  not  be  substituting  central  station 
service  for  their  own.  It  is  hardly  to  be  expected  that 
they  would  be  giving  up  that  which  is  superior  for  some- 
thing inferior.  Central  station  managers  and  engineers 
need  not  be  guided  by  any  rule  stipulating  the  ratio 
between  peak  and  reserve.  They  have  no  better  guide 
than  their  own  experience  and  they  should  adhere  to 
that  and  not  to  some  theoretical  formula.  In  this  it  is 
certain  they  will  be  sustained  by  commissions  and  courts 
alike.  It .  is  well  for  them  to  keep  ever  in  mind  the 
parable  of  the  ten  virgins. 


Meter  Psychology 

THE  electric  meter  with  its  attendant  periodical  bill 
continues  to  be  the  universal  point  of  contact 
between  the  user  of  electricity  and  the  central  sta- 
tion. The  simple  transactions  of  reading  the  meter  and 
making  out  a  bill,  rise  above  the  ordinary  business 
transaction  and  become  a  part  of  the  relations  of  the 
company  with  its  public.  Meter  reading  and  billing  in 
the  abstract  are  questions  of  public  policy.  The  electric 
meter  is  still  a  mystery  to  most  customers.  As  a  con- 
sequence this  remarkably  dependable  piece  of  mechan- 
ism is  an  object  of  suspicion  in  many  households.   Much 


has  been  written  on  this  subject,  much  has  been  done 
to  make  the  customer  understand  the  meter,  but  much 
remains  to  be  done.  In  Mr.  Van  Wert's  article  in  this 
issue  practical  methods  of  meeting  the  customer's 
views  on  this  new-old  subject  are  interestingly  told. 
The  care  to  explain  how  the  meter  works,  the  naming 
of  a  bureau  "Adjustment"  instead  of  "Complaint"  de- 
partment, the  assumption  that  the  customer  is  always 
right,  all  are  human  factors  in  what  may  be  called  the 
psychology  of  the  meter.  If  a  customer  could  visit  a 
factory  and  see  meters  in  process  of  manufacture,  if 
he  could  take  the  jewels  in  his  hands,  and  see  the  sturdy 
delicacy  of  the  parts;  if,  in  other  words,  he  could  be 
made  to  see  that  the  meter  is  as  near  a  100  per  cent 
truth-teller  as  a  machine  possibly  can  be,  there  would 
be  fewer  complaints.  The  meter  and  the  resultant  bill 
should  constantly  be  considered  from  the  broad  view- 
point of  public  policy. 


Single-Phase  Motors  on  Lighting  Circuits 

A  FEW  years  ago  there  was  a  wide  variation  in  the 
rules  adopted  by  central  stations  governing  the  in- 
stallation and  use  of  motors  upon  their  circuits.  To 
rectify  this,  the  electrical  apparatus  committee  of  the 
National  Electric  Light  Association  took  the  matter  un- 
der advisement  and  formulated  a  uniform  set  of  rules. 
These  were  presented  at  the  1915  convention  and  for- 
mally adopted  by  the  association  last  year.  An  impor- 
tant section  of  these  rules  deals  with  the  regulations 
governing  the  installation  of  single-phase  motors  on 
lighting  circuits.  As  is  very  generally  known,  there  are 
two  types  of  single-phase  motors  which  are  generally 
sold  for  operation  on  central  station  circuits — the  split- 
phase  type  and  the  repulsion-induction  type.  Both  types 
are  broadly  manufactured  by  various  manufacturers  of 
single-phase  motors.  The  repulsion-induction  motor  in- 
herently takes  a  smaller  starting  current  than  the  split- 
phase  motor  and  is  usually  recommended  in  large  in- 
stallations ;  that  is,  above  the  class  covered  by  the  small 
household  appliances  such  as  washing  machines,  small 
stationary  vacuum  cleaners,  etc.  Since  the  split-phase 
motor  in  these  small  sizes  is  a  cheaper  and  simpler 
motor  to  use,  it  is  to  the  interest  of  the  user,  the  manu- 
facturer of  the  driven  device,  the  dealer  selling  it,  the 
manufacturer  making  it  and  the  central  station  supply- 
ing the  service  to  use  a  motor  of  this  kind.  The  rules 
in  question  provide  that  single-phase  motors  requiring 
not  more  than  30  amp.  starting  current  may  be  con- 
nected to  110-volt  circuits.  This  covers  the  split-phase 
type  of  motor  and  in  this  way  does  not  handicap  any 
individual  motor  manufacturer  but  assists  in  the  ex- 
ploitation and  use  of  small  motor-driven  machines. 
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Having  Bel  t hi-  standard,  it  is  Incumbent  upon  .'ill 
members  of  the  National  Electric  Light  Association  as 
well  as  the  electric  lighting  Industry  In  general  to  abide 
by  it.  our  attention  has  been  called  to  the  facl  thai 
two  or  three  of  the  large  companies  in  the  Baal  still 
adhere  to  rules  which  are  at  variance  with  those  formu 
lateil  by  the  National  Electric  Light   Association  and 

Which  militate  against  the  use  of  the  split  phase  motor 
on  their  lighting  circuits.  This  is  not  as  it  should  be. 
The  manufacturers  have  in  all  things  adhered  to  stand 
arils  laid  down  by  the  American  Institute  of  Electrical 
Engineers  and  the  National  Electric  Light  Association 
and  having  done  BO  they  have  every  reason  to  expect 
that  their  motors  will  be  permitted  on  circuits  for  which 
they  were  intended.  Any  lack  of  co-operation,  therefore, 
on  the  part  of  Eastern  companies  is  to  be  regretted. 
The  industry  as  a  whole  can  only  advance  when  the 
manufacturer,  the  central  station  company,  the  jobber, 
the  dealer  and  the  contractor  work  whole-heartedly 
hand  in  hand  together. 


Automatic  High-Speed  Wireless 

ONE  of  the  most  effective  ways  of  increasing  the 
traffic  capacity  of  any  telegraph  system,  wire  or 
wireless,  is  to  substitute  high-speed  automatic  working 
for  hand  operation.  Ordinarily  an  automatic  rapid 
system  working  at  eighty  words  or  200  letters  per  min- 
ute will  carry  through  more  messages  per  day  than 
will  the  corresponding  hand-operated  quadruplex,  even 
though  each  pair  of  Morse  operators  reaches  speeds  of 
twenty-five  words  per  minute.  The  elimination  of 
waste  time  between  messages,  the  reduction  of  errors 
and  consequent  saving  of  repeats  for  confirmation,  and 
the  machine-like  regularity  of  pace  all  tend  to  increase 
the  traffic  handled  by  automatic  apparatus.  In  wire  op- 
eration it  has  been  comparatively  simple  to  reach  high- 
transmission  speeds,  as  in  the  Wheatstone  system.  Not 
a  great  deal  of  power  need  be  controlled  to  form  the 
signal  characters  at  the  sender,  and  ample  current  to 
operate  a  polarized  relay  or  inker  is  usually  available 
at  the  receiver.  Very  different  conditions  exist  in 
radio-telegraphy,  however.  At  the  transmitting  station 
it  is  necessary  to  control  several  kilowatts  of  power 
for  even  quite  short  distances,  and  when  the  sending 
range  reaches  thousands  of  miles  the  sending  machine 
may  signal  with  hundreds  of  kilowatts.  At  the  re- 
ceiver, too,  the  problem  is  difficult,  for  ordinarily  the 
available  power  is  only  enough  to  give  fair  operation 
of  a  delicate  telephone  earpiece.  Automatic  recording 
by  the  simple  process  of  photographing  the  motions  of 
an  Einthoven  galvanometer  string  has  proved  unsatis- 
factory, largely  because  of  the  extremely  large  inter- 
ference effects  produced  by  atmospherics. 

So  far,  phonographic  reception  seems  to  be  the  most 
useful  plan  put  into  use.  In  this  type  of  automatic  re- 
cording, the  received  signals  are  amplified  until  their 
tones  are  sufficiently  loud  to  record  themselves  clearly 
upon  a  wax-cylinder  phonograph  or  telegraphone.  In 
the  process  of  reception  the  phonograph  is  run  at  a 
speed  considerably  higher  than  normal.     The  records 


thus  made  are  distributed  anions  transcribing  opeia- 
uho  reproduce  the  Morse  signals  at  normal  copy- 
ing speed  and  translate  them  into  written  English.  If 
Ihe  high-speed  signals  are  received  at  eighty  words 
per  minute  on  a  phonograph  running  300  r.p.m.,  the 
records    are    turned    over    to    four    transcribing    opera- 

whose  reproducing  phonographs  run  at  five 

revolutions  or  twenty  words  per  minute.  This  reduc- 
tion of  phonograph  speed  of  course  lowers  the  tone  of 
the  signals  by  two  octaves.  As  was  pointed  out  in  a 
United  States  patent  issued  about  a  year  ago,  however, 
interfering  sounds  are  correspondingly  lowered  in 
pitch  and  may  even  become  inaudible.  These  methods 
of  automatic  operation  are  of  especial  interest  at  this 
time,  on  account  of  their  experimental  adoption  in 
some  of  the  large  trans-Atlantic  and  trans-Pacific  wire- 
less telegraph  stations. 


Changing  Lines  to  Suit  the  Load 

CONDITIONS  in  the  industrial  field  served  by  cen 
tral  stations  are  such  as  to  lead  toward  larger  loads 
and  a  need  for  a  more  liberal  application  of  economic 
laws  in  transmission  line  extensions  and  changes  to  suit 
these  conditions.  Short  lines  must  be  extended  and 
others  remodeled,  insulators  substituted  and  voltages 
increased.  These  problems  should  be  considered  as  a 
matter  of  course  and  their  solution  worked  out  on  a 
basis  that  will  not  hamper  the  company's  sales  force  in 
reaching  out  after  lucrative  business.  With  the  larger 
transmission  companies  these  modifications  come  natu- 
rally, special  apparatus  being  devised  in  some  case? 
whereby  changes  on  live  lines  operating  at  110,000  volts 
can  be  made,  so  imperative  is  it  not  to  interrupt  the 
service.  The  smaller  company  has  a  great  deal  to  learn 
in  this  direction.  Changing  lines  is  not  the  bugbear 
that  it  seems.  Not  long  ago  we  described  a  case  where 
it  was  necessary  not  only  to  change  from  one  size  of 
insulator  to  another  but  from  the  pin  type  to  the  sus- 
pension type.  The  change  to  suspension  units  was  made 
without  interrupting  service  although  it  involved  diffi- 
culties in  clearances,  especially  as  regards  the  ground, 
and  necessitated  increasing  the  height  of  the  towers. 
This  was  done  by  erecting  four  gallows  frames,  tied 
together  at  the  corners,  around  the  base  of  the  tower. 
At  each  corner  a  two-ton  block  carried  its  share  of  the 
total  weight.  The  legs  of  the  towers  were  cleared ;  the 
tower  was  steadied  by  solidly  anchored  guys  provided 
with  chain  blocks  for  adjusting  the  weight,  and  then 
gradually  the  whole  tower  was  lifted  clear  until  a  new 
section  could  be  bolted  on. 

This  sounds  like  a  rather  difficult  job,  but  in  point  of 
fact  it  was  worked  off  without  any  serious  mishap  and 
at  an  average  cost  of  a  little  over  $50  per  tower  for 
a  10-ft.  extension.  After  the  towers  were  thus  length- 
ened the  shifting  of  the  line  was  comparatively  easy, 
since  there  were  two  circuits  on  each  tower  and  by 
transferring  the  load  to  one  and  grounding  the  other 
circuit  solidly  at  its  ends  and  at  the  tower  attacked, 
the  work  was  safely  accomplished.  The  lower  cross- 
arm  had  to  be  dropped  two  and  one-half  feet  on  account 
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of  the  change,  and  for  this  purpose  twelve  new  rivet 
holes  had  to  be  made  at  each  tower.  This  was  accom- 
plished rather  easily  by  a  boiler  maker's  punch,  set  in 
place  by  men  on  the  tower  and  operated  from  the 
ground.  Finally  a  gin  pole  was  set  to  shift  the  wires 
themselves,  the  downward  pressure  of  which  is  about 
400  lb.  at  the  tower  per  wire.  Altogether  a  very  work- 
manlike job  was  made  of  the  change  at  a  cost  not  ex- 
cessive considering  the  nature  of  the  work  and  the  diffi- 
culties of  transportation  encountered  in  some  sections 
of  the  line.  This  is  ample  evidence  of  the  flexibility 
of  transmission  line  engineering  nowadays  more  than 
of  foolhardiness  on  the  part  of  a  daring  line  crew  and 
foreman.  It  shows  how  common  sense  and  carefulness 
are  turning  the  impossible  into  entirely  practical  ways 
for  systems  which  otherwise  might  be  handicapped  in 
carrying  out  changes  necessary  to  the  best  interests  of 
their  commercial  development. 


Readjustment  in  Manufacturing  Conditions 

ELECTRICAL  manufacturers  in  general  have  a  clear 
understanding  of  the  certain  and  uncertain  ele- 
ments affecting  their  business  at  the  present  juncture. 
They  know  that  there  is  still  an  enormous  unsatisfied 
demand,  that  their  own  costs  and  difficulties  regarding 
raw  materials  and  labor  are  still  serious,  and  that  a 
period  of  readjustment  will  confront  them  sooner  or 
later.  What  they  do  not  know  is  when  readjustment 
will  be  necessary  or  to  what  extent  it  will  be  re- 
quired in  order  that  operations  may  be  brought 
into  alignment  with  the  new  conditions.  In 
broad  terms  their  position  is  that  they  have  sold 
their  output  for  a  long  time  ahead  and  that  they  have 
prudently  contracted  for  such  raw  materials  as  they 
will  need  within  a  reasonable  time  to  meet  the  orders 
for  apparatus  and  supplies.  It  has  been  exceedingly 
difficult  for  manufacturers  to  decide  how  far  they  could 
afford  to  go  in  protecting  their  requirements  and  how 
far  they  were  justified  in  delaying  purchases  in  the 
hope  that  a  reaction  would  occur  before  replenishment 
should  be  unavoidable.  Until  conditions  are  more 
settled,  this  problem  will  remain.  Those  who  bought  and 
contracted  to  the  full  limit  when  prices  were  lower  have, 
of  course,  every  reason  for  satisfaction ;  but  a  declining 
market,  when  it  sets  in,  will  afford  equal  satisfaction 
to  those  who  will  then  buy,  so  far  as  is  possible,  only 
from  "hand  to  mouth." 


Over-All  Efficiency  in  Industrial  Work 

ELECTRICAL  engineering  factors  form  only  one 
group  in  the  complete  problem  of  applying  elec- 
tricity in  the  factory.  The  electrical  engineer  and  the 
power  salesman,  generally,  must  consider  electrical  ap- 
plications in  the  factory  from  the  broad  point  of  view  of 
consulting  industrial  management  rather  than  from  the 
less  inclusive  viewpoint  of  electrical  engineering.  A 
manufacturing  operation  must  be  analyzed  into  its  com- 
ponent parts  and  the  electrical  applications  considered 
with  relation  to  the  other  phases  of  the  problem,  such 
as  labor  and  material  charges.  This  point  was  made 
very  clear  by  Homer  H.  Kunz  of  the  Toledo  Railways  & 
Light  Company  in  a  paper  on  industrial  heating  which 
he  presented  at  the  meeting  of  the  commercial  men  of 
the  Ohio  Electric  Light  Association  at  Toledo.  Thermal- 
electric  efficiency  in  industrial  heating  may  be  quite 
secondary,  but  the  electric  heating  may  make  possible 
an  over-all  efficiency  for  the  operation  which  is  attain- 
able only  because  of  the  flexibility  and  ease  of  control  of 
the  electric  heating  elements  of  the  installations.  In 
some  cases  the  thermal  efficiency  of  the  electric  applica- 
tion may  be  lower  than  the  thermal  efficiency  of  other 
sources  of  heat,  but  the  over-all  efficiency  of  the  opera- 
tion is  very  much  higher  than  that  obtained  in  any  other 
way. 

Greater  output  at  lower  unit  costs  is  generally  the 
object  of  an  overhauling  of  the  methods  in  a  manufac- 
turing establishment.  The  power  salesman  must  take 
to  the  manufacturer  not  only  his  knowledge  of  elec- 
trical engineering  but  a  knowledge  also  of  production 
engineering  in  which  lower  unit  costs  of  output  are  the 
end  to  be  gained.  A  power  salesman,  in  order  to  in- 
terest a  manufacturer  in  his  product,  finds  his  easiesl 
approach  in  showing,  not  how  efficient  are  his  motor? 
but  how  they  may  be  applied  to  give  a  manufacturing 
operation  greater  efficiency.  A  complete  arrangement  of 
machines  may  give  an  over-all  efficiency  to  a  depart- 
ment in  which  electric  motors  for  driving  are  only  a 
secondary  consideration.  The  sale  is  made  more  on  the 
basis  of  production  engineering  than  on  electrical  en- 
gineering alone.  With  the  coming  of  electric  indus- 
trial heating,  the  power  salesman  becomes  a  prophet 
for  greater  manufacturing  efficiency.  He  must  often 
break  down  a  great  deal  of  rule-of-thumb  knowledge 
which  will  not  bear  engineering  analysis.  In  this  re- 
spect he  applies  the  entering  wedge  to  better  industrial 
methods. 


IN  the  first  issue  of  next  month,  dated  The  CoiTlinff  Issues 
Feb.  3,  will  appear  the  second  section  mmttitit imiiiiiiiiiiiiiiiiii 
of  the  article  commenced  in  this  issue  describing  the 
mechanical  and  electrical  features  of  the  large  steam 
station  of  the  Buffalo  General  Electric  Company.  An- 
other article  will  recount  the  results  of  experience  dur- 
ing eighteen  months  with  a  plan  for  reducing  rates 
with  the  increase  in  number  of  central  station  customers 
in  a  large  city,  following  the  principles  laid  down  in  a 
leading  article  in  the  current  issue.  One  of  the  leading 
articles  of  the  second  issue  of  February,  which  is  de- 
voted to  the  problems  of  station  and  operating  practice, 


will  discuss  the  layout,  installation  and 
performance  of  small  engine-driven  gen- 
erating units.  In  the  number  dated  Feb.  17,  an  article 
by  Prof.  Alfred  Still  will  take  up  the  technical  and 
engineering  problems  involved  in  the  design  of  high- 
tension  terminals  and  bushings  to  meet  operating  re- 
quirements. The  January  issue  of  Electrical  Mer- 
chandising, which  appeared  on  the  15th  of  this  month, 
included  among  other  articles  an  account  of  the  meth- 
ods used  by  a  number  of  Boston  (Mass.)  dealers  and 
contractors  for  renting  motors  and  other  electrical  ma- 
chinery. 
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ATLANTIC  CITY  CHOSEN  FOR 

N.  E.  L.  A.  CONVENTION 

Presidenl   Herbert  A.  Wagner  Decides  Upon  Week 

Beginning   May  29 — Milion-Dollar  Pier  to 

Be  Headquarters 

it  has  been  divided  by  Presidenl  Herbert  A.  Wagner 
of   tlu>    National    Electric    Lighl    Association    to    hold 

the    next    annual   convention    of    the    association    during 

the  four  days  May  29,  80,  31  and  June  1  at   Atlantic 
City,  N.  J. 

The  reception,  meetings  and  exhibition  will  be  held 
at  the  Million-Dollar  Pier,  at  which  place  headquarters 
of  the  association  will  be  established.  In  order  to  over- 
come one  of  the  objectionable  features  of  past  meetings 
at  Atlantic  City,  namely,  that  of  the  noise  of  the  waves, 
all  meetings  will  be  held  on  the  second  floor  of  the  pier 
instead  of  the  first. 


The  hill  is  designed  to  relieve  a  water-  power  famine 
it  Niagara  Palls  pending  permanent  legislation  to  reg- 
ulate water  power. 


STATUS  OF  WATER-POWER 

LEGISLATION  IN  CONGRESS 

President   Wilson   Takes   Personal   Interest  in  Bills 
Now  Before  the  Senate — House  Adopts  Con- 
ference    Report     Favoring     Temporary 
Niagara   Diversion 

There  has  been  very  little  consideration  of  the  water- 
power  bill  in  the  Senate  the  past  week.  A  good  start 
was  made  last  week,  when  the  bill  was  made  the  so- 
called  "unfinished  business"  of  the  Senate,  but  consid- 
eration of  the  measure  has  been  frequently  prevented 
because  of  discussion  of  the  legislative,  executive  and 
judicial  appropriation  bill,  against  which  there  have 
been  filibusters.  In  addition,  the  Senate  will  now  need 
much  additional  time  for  the  consideration  of  the  other 
appropriation  bills  which  must  be  passed  before  the 
present  session  of  Congress  ends  on  March  4.  All  of 
the  appropriation  bills  are  behind  time. 

President  Wilson  has  taken  a  personal  interest  in 
the  possible  passage  of  the  various  water-power  bills 
before  Congress  during  the  past  week.  He  has  adopted 
the  policy  of  spending  three  days  a  week  at  his  room 
in  the  Capitol  building,  in  the  hope  of  expediting  water 
power  and  other  legislation,  but  there  is  much  opposi- 
tion to  his  presence  at  the  Capitol.  Some  senators  and 
representatives  have  made  bold  to  say  that  he  is  in- 
terfering with  the  legislative  branch  of  the  government, 
and  may  oppose  bills  he  supports  because  of  the  meth- 
ods he  is  employing  in  his  attempts  to  urge  their 
passage. 

The  President  has  allowed  it  to  become  known  that 
he  is  strongly  in  favor  of  water-power  legislation  at 
this  session  of  Congress.  He  has  been  at  pains  to  re- 
sent newspaper  reports  that  he  favors  any  particular 
measure  now  in  disagreement  among  Senate  and  House 
conferees.  The  President's  efforts  are  being  bent  to- 
ward bringing  the  conferees  together,  "in  a  spirit  of 
mutual  accommodation,"  to  use  one  of  his  phrases. 

The  temporary  diversion  of  4400  more  cubic  feet  of 
water  a  second  from  the  Niagara  River  at  the  falls  un- 
til July  1  was  authorized  in  a  conference  report  on  the 
Cline  Niagara  Falls  bill,  adopted  by  the  House  on 
Jan.  18. 


CENTRAL  UNION  SALE  TO 

BELL  SYSTEM  ILLEGAL 

Superior  Court  Holds  Its  Ownership  of  Local  Tele- 
phone Stock  to  Be  Null  and  Void,  Censuring 
Monopolistic  Feature  of  System 

In  the  case  of  William  Read,  representing  minority 
stockholders  of  the  Central  Union  Telephone  Company, 
versus  the  Central  Union  Telephone  Company  the  Su- 
perior Court  of  Cook  County  handed  down  its  decision 
on  Jan.  20,  holding  that  the  $5,200,000  of  stock  of  the 
Central  Union  company  held  by  the  American  Tele- 
phone &  Telegraph  Company  to  be  null  and  void.  This 
decision  is  based  on  the  Illinois  law  that  foreign  cor- 
porations operating  in  Illinois  have  only  such  powers  as 
Illinois  corporations  and  the  latter  cannot  own  stock  in 
another  company  in  the  same  business.  The  funda- 
mental plan  of  the  Bell  system  is  held  by  the  court  to  be 
to  build  an  illegal  monopoly  and  the  Public  Utilities  Act 
must  not  be  construed  to  sanction  monopoly  because  of 
the  regulatory  powers  given  the  commission.  Certain 
accounting  rights  are  also  granted  the  complainant. 


ANNUAL  SESSION  OF  THE 

PACIFIC  COAST  JOBBERS 

Movement  for  More  Intensive  Co-operation  Between 

Electrical  Interests  Takes  More  Definite 

Form — New  Officers  Elected 

The  annual  meeting  of  the  Pacific  Coast  Division  of 
the  Electrical  Supply  Jobbers'  Association  was  held  at 
Del  Monte,  Cal.,  Jan.  11,  12  and  13.  Under  a  recent  re- 
grouping plan  this  division  now  includes  Salt  Lake  City, 
Butte  and  Spokane,  and  from  these  districts  a  number 
of  new  members  were  represented,  thus  making  this 
meeting  the  largest  ever  held.  Franklin  Overbagh,  the 
general  secretary  of  the  Association,  and  Thomas  M. 
Debevoise,  general  counsel,  were  also  present. 

At  the  open  meeting  with  the  manufacturers,  S.  V. 
Walton,  of  the  Pacific  Gas  &  Electric  Company,  San 
Francisco,  read  a  paper  on  "Closer  Co-operation  Be- 
tween Central  Station  and  Dealers"  leading  up  to  a  sug- 
gestion that  definite  steps  be  taken  toward  a  closer  co- 
operation of  the  three  interests  involved  in  marketing 
appliances  and  supplies,  namely,  jobbers  and  manufac- 
turers, central  stations,  and  dealers.  It  was  suggested 
that  manufacturers  might  extend  to  the  small  dealer 
and  contractor  more  aid  in  the  detail  of  display,  dem- 
onstration and  sales  work. 

Judge  Debevoise  in  a  brief  address  pointed  out  that 
co-operation  is  of  two  kinds,  1 — illegal  and  inefficient 
or  2 — legal  and  efficient.  In  co-operation  of  the  first 
kind  two  or  more  interests  meet  and  agree,  or  are  made 
to  agree  unwillingly,  on  prices.  The  only  certain  re- 
sult of  such  agreements,  he  stated,  is  that  they  will  not 
be  permanent.  Legal  co-operation,  on  the  other  hand, 
consists  in  appealing  to  the  intelligence  of  competitive 
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interests,  educating  all  concerned  to  the  point  where  the 
trade  policy  will  be  of  the  highest  type  and  there  will  be 
no  necessity  of  discussing  prices.  Such  co-operation  is 
permanent,  he  said,  and  of  general  benefit  to  the  in- 
dustry. 

T.  E.  Bibbins,  of  San  Francisco,  suggested  that  per- 
haps the  newly  formed  Pacific  Coast  Section  of  the 
N.  E.  L.  A.  offered  a  channel  through  which  it  would  be 
possible  to  extend  to  the  contractor  and  dealer  the  help 
which  this  class  of  the  industry  urgently  needs.  With 
this  purpose  in  mind,  there  was  discussion  of  a  plan  to 
appoint  a  committee  from  each  of  the  three  classes  of 
interests  involved  to  arrange  closer  co-operation  in  the 
marketing  of  electrical  appliances. 

At  the  annual  banquet  on  the  last  day  of  the  meeting 
strong  commendation  was  made  of  the  work  done  by 
W.  L.  Goodwin  of  San  Francisco,  in  organizing  Pacific 
Coast  interests  engaged  in  the  electrical  field.  Mr. 
Goodwin  was  on  the  point  of  leaving  to  take  up  new 
work  in  New  York.  Golf  trophies  were  presented,  with 
appropriate  comment,  to  the  following  members :  F.  N. 
Averill,  Portland,  T.  M.  Debevoise,  New  York,  R.  J. 
Davis,  San  Francisco,  J.  G.  Morris  and  S.  V.  Walton, 
San  Francisco. 

The  election  of  officers  resulted  as  follows:  Chair- 
man, Samuel  H.  Taylor,  Electric  Railway  and  Manu- 
facturers' Supply  Company,  San  Francisco;  secretary, 
Albert  H.  Elliott,  San  Francisco;  and  T.  E.  Bibbins, 
Pacific  States  Electric  Company,  San  Francisco,  was 
named  as  member  of  the  general  executive  committee 
from  the  Pacific  Coast  Division. 


INDIANA  RANGE  CAMPAIGN  PLANS 

State  Association's  New-Business  Men's  Meeting  at 
Kokomo  Devoted  to  Broad  Topics 

Muncie  was  the  meeting  place  on  Jan.  23,  of  the  sec- 
ond convention  of  the  new-business  committee  of  the 
Indiana  Electric  Light  Association.  Short  talks  on 
business-getting  methods  of  interest  to  central  station 
commercial  men  were  offered,  andvmany  valuable  ideas 
were  presented. 

The  paper  by  R.  W.  Mercer,  the  General  Electric  rep- 
resentative at  Indianapolis,  together  with  its  discus- 
sion showed  the  opportunity  actually  before  the  central 
stations  in  the  exploiting  of  the  electric  furnace  in  the 
steel  industry  and  also  electric  heating  ovens  in  the 
steel,  automobile  and  other  industries. 

An  interesting  discussion  involving  merits  of  both 
Snyder  and  Heroult  furnaces  took  place  and  it  was 
proved  that  each  has  definite  advantages  in  doing  par- 
ticular work.  It  was  mentioned  that  no  further  devel- 
opment of  the  forge  furnace  may  be  expected  until 
these  can  be  imported  either  satisfactory  refractory 
materials  or  good  substitutes  made  in  this  country. 

The  proposed  plans  for  the  state-wide  campaign  on 
electric  cooking  were  discussed  broadly  and  these  plans 
are  to  be  referred  to  the  central  station  executives  for 
approval  at  once.  The  scheme  calls  for  the  appointment 
of  a  representative  of  the  Society  for  Electrical  De- 
velopment to  open  an  office  in  Indianapolis  for  a  few 
weeks  and  take  charge  of  the  publicity  and  promotion 
work.  Advertising  will  be  placed  in  newspapers,  street 
cars,  on  billboards,  etc.,  preceded  by  educational  articles. 

The  central  stations  are  to  back  up  the  movement  by 
holding  baking  contests  in  each  town  and  the  town 
winner  will  receive  as  her  prize  a  free  trip  to  Indian- 
apolis. Here  she  will  enter  another  baking  contest 
against  other  town  winners — the  prizes  for  which  will 
be  electric  ranges.  The  manufacturers  are  being  asked 
to  place  particular  emphasis  on  Indiana  as  a  sales  field 
during  this  campaign. 


The  ideas  advanced  by  Thomas  F.  Kelly  of  Dayton, 
Ohio  on  "Profitable  Central  Station  Advertising,"  were 
eagerly  received.  He  said  that  the  new-business  man 
should  by  all  means  be  an  advertising  man.  Further- 
more, it  was  pointed  out  that  central  stations  should 
early  learn  to  take  advantage  of  the  newspaper  as  their 
best  medium  for  reaching  their  customers.  The  use  of 
plenty  of  literature  and  booklets  is  advisable.  Copy 
should  be  clear  and  forceful  and  windows  should  show 
what  is  for  sale  in  an  attractive  manner. 

The  paper  by  J.  P.  Ohmer  on  "Wiring  of  Existing 
Buildings,"  brought  out  the  following  figures:  In  Elk- 
hart, 1000  old  houses  were  wired  during  1915,  the  net 
gain  in  Muncie  was  900  and  in  Kokomo,  1380  new  cus- 
tomers were  added  to  the  company's  lines. 

It  appears  from  the  discussion  that  the  largest  num- 
ber of  house-wiring  contracts  are  signed  in  towns  where 
stress  is  placed  on  securing  them  from  customers  living 
in  houses  of  four  or  five  rooms  and  when  a  cheap  price 
is  quoted  for  cord  drops  with  a  payment  plan  advanced 
for  settling  the  bill.  This  places  electric  light  within 
reach  of  all  and  about  80  per  cent  of  the  new  customers 
install  fixtures  anyway,  thus  voluntarily  increasing  the 
cost  to  them. 


ANNUAL  MEETING  OF  WESTERN 

ELECTRICAL  INSPECTORS 

The  National  Electrical  Safety  Code,  Wiring  for  In- 
duction Motors  and  Lamp  Socket  Ratings  Bring 
Out  Interesting  Discussions  at  Toledo,  Ohio 

The  relation  of  feeder  sizes  to  connected  load,  field 
trials  of  the  National  Electrical  Safety  Code,  wiring  for 
squirrel-cage  induction  motors,  and  socket  ratings  were 
topics  discussed  from  interesting  viewpoints  at  the 
twelfth  annual  convention  of  the  Western  Association 
of  Electrical  Inspectors  at  Toledo,  Ohio,  on  Jan.  23 
and  24.  The  discussion  of  the  first  topic  brought  out 
data  regarding  demand  factors  for  various  classes  of 
electricity  users.  H.  P.  Gear  of  Chicago  maintained 
that  inspection  departments  have  in  a  great  many  cases 
been  in  error,  when  they  assumed  that  the  demands  of 
installations  at  certain  times  equals  the  connected  load. 
Data  were  presented  sufficiently  general  in  character  to 
be  of  service  as  guides  in  selecting  equipment  of  proper 
ratings. 

The  safety  code  was  discussed  from  the  viewpoint  of 
the  Bureau  of  Standards  and  the  electrical  inspector  by 
W.  J.  Canada,  Washington,  D.  C,  and  from  the  view- 
point of  the  utility  company,  by  R.  J.  McClelland,  New 
York.  In  a  communication  read  by  H.  P.  Gear,  Mr. 
Canada  expressed  the  opinion  that  all  sections  of  the 
code  will  be  easy  of  application  and  administration  by 
existing  inspection  departments  with  the  exception  of 
the  section  on  lines.  This  section,  he  believes,  should 
be  made  the  subject  of  special  study  by  inspectors  who 
will  administer  it.  Mr.  McClelland,  who  stated  that  he 
did  not  speak  for  the  N.  E.  L.  A.  but  as  an  individual 
utility  man,  expressed  preference  for  a  national  code 
rather  than  many  codes.  In  regard  to  the  present  safety 
code,  while  he  considered  some  specific  rules  too  severe, 
he  said  it  is  most  valuable  as  a  basis  for  voluntary 
agreements  between  utilities  and  as  a  guide  to  design- 
ing and.  operating  central  station  men.  To  make  it 
more  valuable  he  suggested  that  the  Bureau  of  Stand- 
ards issue  in  pamphlet  form  those  rules  in  the  code 
which  apply  to  such  specific  subjects  as  crossings,  joint 
pole  lines,  etc.  These  pamphlets  would  be  useful  to 
companies  seeking  to  make  a  joint  agreement.  They 
would  also  be  valuable  to  commissions  and  inspection 
bodies  who  wish  to  adopt  rules  on  some  specific  points, 
but  do  not  care  to  adopt  an  entire  code.     In  this  man- 
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iifi-  Mr  McClelland  believed  the  influence  of  the  code 
and  the  tendency  toward  standardization  could  be  more 
rapidlj  broadened. 

\  lengthy  discussion  on  Interpretation  of  rules  for" 

determining  what   sizes  of  leads  tO  use   in  squirrel  cage 

motor  wiring  brought  no  definite  result.  Speaking  on 
lamp  sockel   ratings  Dana  Pierce,  New  York,  pointed 

out   that   the  lite  of  sockets  is  entirely  fixed  by  the  gen 
orally    unintelligent    use   or   misuse    they    receive   at    the 

hands  of  electricity  consumers.     He  expressed  the  be 

lief  that  some  of  the  present  troubles  with  sockets  can 
he  eliminated  by  advocating  heavier  sockets.     The  trend 

seems  to  he  toward  a  660-watl  key  socket  containing  a 

better  switch.  On  the  other  hand  he  said  the  present 
status  of  the  metal  market  and  the  manufacturing  situ- 
ation makes  this  a  particularly  inopportune  time  to  urge 
upon  manufacturers  changes  in  design  of  standard  prod- 
acts.  At  the  close  of  this  talk  many  inspectors  ex- 
pressed a  real  need  for  better  sockets  and  on  the  sug- 
gestion of  V.  H.  Towsley  of  Chicago,  placed  the  associa- 
tion on  record  as  recommending  a  660-watt  socket,  with- 
out specifying  the  time  when  such  a  recommendation 
would  go  into  effect. 


VALUATION  OF  CLEVELAND 

ILLUMINATING  PROPERTY 

Tentative  Totals  of  Value  in  the  Pending  Rate  Case 

Are  Made  Public  by  the  Ohio  Public 

Utilities   Commission 

A  tentative  valuation  of  the  property  of  the  Cleve- 
land Electric  Illuminating  Company  has  been  announced 
by  the  Ohio  Public  Utilities  Commission  in  the  Cleve- 
land rate  case.  The  totals  which  are  shown  in  the  table 
published  herewith  compare  roughly  with  a  present  cap- 

TENTATIVE  VALUATION  OF  PROPERTY  DEVOTED  TO  ELECTRIC  SERVICE  AS 
OF  JULY  1,  1914 


Reproduc-       Dcprecia-        Present 
tion  Value  tion  Value 


Land     .             $921,728      

Structures          '  2,248,972  $104,801 

Equipment      12,696.866  1,294,939 

Current  and  nominal  assets 381,749  28,365 


Total  electric. 
Less  coal 


Sub  total 

Plus  undistributed  overhead  charges 

Total  physical  property 


Intangibles 

Preliminary  expense 

Omissions 

Engineering 

Legal  expenses 

Administration  expenses 

Taxes  2.90  on  $15,675,397.49.  .  . 

Financing 

Interest,  12  p.  c.  on  $18,193,258. 

Cost  to  attach  business 

Working  capital 


$16,249,315    $1,428,105 

27,631      


$16,221,684  $1,428,105 
17.457     1,537 


$16,239,141  $1,429,642 


$59,808 

153,174 

531,781 

98,756 

185,095 

454,587 

1,034,660 

2,183,191 

1,112,070 

274,037 


$13,485 
46,816 


16,295 


$921,728 
2,144,171 
11,401,927 

353,384 


$14,821,210 
27,631 


$14,793,579 
15,920 


$14  809,499 


$59,808 

139,689 

484,965 

98,756 

168,800 

454,587 

1,034,060 

2,183.191 

1,112,070 

'    274,037 


Total  intangibles $6 ,  087 ,  159  $76 ,  596 

Total  property  used  and  useful  in  electrical   opera- 
tions  ' 22,326,300  1,506,238 

Property  used  i  n  other  than  electric  operations.  .  .  1,782,550  I       159,765 


$6,010,563 


20,820,062 
1,622,785 


Sub  total 

$24,108,850    $1,666,003    $22,442,847 

289,344           47,650  ;        241,694 

Total 

$24,398,194    $1,713,653    $22,684,541 

italization  of  about  $19,000,000  which,  however,  will 
probably  be  increased  substantially  by  unfunded  capi- 
tal expenditures  representing  extensive  improvements 
made  by  the  company, 

The  commission  reserves  the  right,  in  the  event  that 
it  shall  determine  the  inventory  to  be  incomplete  or 
inaccurate,  or  that  the  valuation  is  incorrect,  to  make 
such  changes  as  may  be  necessary  before  the  tentative 
valuation  shall  become  final. 


STANDARDIZED  BATTERY 

SERVICE  RECOMMENDED 

How    a    Universal    Battery    Exchange    System    Will 

Benefit  Manufacturers  and  Facilitate 

Vehicle  Sales 

Standardized  battery  service  was  recommended  by 
Day  Baker  of  Boston,  at  the  New  York  meeting  of  the 
electric  vehicle  section  council,  National  Electric  Light 
Association,  .Ian.  25,  on  the  ground  that  it  would  per- 
mit universal  application  of  the  plan  of  selling  electric 
vehicle  facilities  on  the  mileage  basis  regardless  of  the 
make  of  battery  and  truck.  The  remarks  made  before 
the  council  dealt  in  detail  with  recommendations  made 
by  W.  H.  Blood,  Jr.,  at  the  time  of  the  latter's  inaugu- 
ral as  president  of  the,  then,  Electric  Vehicle  Associa- 
tion of  America.  According  to  reports  Thomas  A. 
Edison  agrees  with  the  general  principles  laid  down 
there. 

Mr.  Baker  pointed  out  that  while  the  electric  way  of 
handling  transportation  appeals  to  the  average 
mechanically  inclined  business  man,  more  rapid  prog- 
ress in  the  use  of  electric  vehicles  will  require  a  larger 
volume  of  educational  advertising  and  the  greater  pop- 
ularization of  the  battery-operated  truck  through  re- 
moval of  certain  existing  handicaps.  Aside  from  the 
rather  indifferent  method  of  merchandising  electric 
trucks,  it  may  be  said  that  the  cause  for  the  stagnation 
in  the  advance  of  the  electric  truck  business  is  due  to 
the  battery,  or  perhaps  to  the  reputation  of  the  older 
forms  of  batteries  which  have  been  handed  down;  the 
limitations  as  to  mileage  and  charging  and  the  uncer- 
tainty of  maintenance  costs.  The  National  Electric 
Light  Association  through  the  electric  vehicle  section 
should  come  to  the  rescue  of  the  electric  truck,  by  pro- 
viding a  method  of  overcoming  the  obstacles  which 
stand  in  the  way  of  its  more  general  adoption. 

A  system  of  battery  exchange  will  greatly  popularize 
the  electric  truck,  if  it  is  possible  to  have  battery  com- 
partments of  a  standard  size  for  each  capacity  vehicle. 
The  experiments  which  have  been  made  with  the  bat- 
tery exchange  system  have  shown  that  the  general  idea 
is  excellent  and  represents  a  desirable  method  of  han- 
dling commercial  vehicles.  However,  to  build  up  the  ve- 
hicle industry  as  a  whole,  and  that  is  the  only  way  for  the 
association  to  treat  the  subject,  it  must  not  be  devel- 
oped along  any  but  the  broadest  lines,  and  in  a  manner 
which  will  place  the  electric  truck  and  the  N.  E.  L.  A. 
battery  exchange  system  beyond  the  criticism  of  the 
public. 

"It  can  readily  be  seen,"  said  Mr.  Baker,  "that  with 
such  a  battery  exchange  system,  the  makers  of  bat- 
teries would  have  a  feeling  of  security  in  ordering  ma- 
terials, building  in  advance  of  actual  orders,  and  even 
assembling  batteries  for  the  various  sizes,  knowing  that 
they  could  be  used  in  any  make  of  vehicle."  At  pres- 
ent there  are  four  methods  employed  for  the  quick  ex- 
change of  batteries  in  electric  trucks:  First,  that  de- 
veloped by  the  Electric  Vehicle  Company  of  Hartford, 
Conn.,  which  is  used  by  the  Boston  Edison  company, 
the  R.  H.  Macy  Company  of  New  York,  and  the  Amos- 
keag  Manufacturing  Company  of  Manchester,  N.  H., 
with  a  few  other  scattered  installations;  second,  the 
facilities  provided  by  R.  McAllister  Lloyd;  third,  the 
facilities  devised  by  M.  L.  Stone  of  the  W.  F.  Stone 
Company,  Boston ;  fourth,  the  roll-in  or  slide-in  battery 
scheme  which  is  used  on  a  number  of  Couple-Gear 
trucks  in  Boston  and  which  has  been  developed  for  bat- 
tery-exchange service  in  Chicago. 

The  first  two  methods  require  for  proper  operation 
the  use  of  one  or  more  hydraulic  lif^s.  With  the  con- 
struction employed  it  is  impracticable  to  truss  the 
frames,  as  is  often  found  desirable,  especially  if  the 
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weight  is  to  be  kept  within  desired  limits.  With  the 
two  latter  methods  no  hydraulic  lift  nor  expensive  load- 
ing machine  is  required.  The  third  plan  is  extremely 
simple,  permits  of  application  to  any  make  of  truck 
and  trussing  the  frames,  and  does  not  necessitate  the 
purchase  of  extra  cradles  at  a  cost  of  over  $100  each  for 
the  additional  batteries. 

Mr.  Baker  disclaimed  being  an  advocate  of  any 
special  form  of  carrier  for  holding  batteries,  believing 
that  if  this  matter  is  handled  by  the  committee  on 
standards  a  carrier  will  be  adopted  which  will  em- 
body the  greatest  simplicity  without  weakening  the 
chassis  design.  Manufacturing  rights  can  doubtless 
be  obtained  for  any  of  the  patented  devices  at  a  price 
per  vehicle  which  would  add  only  a  very  small  per- 
centage to  the  manufacturing  cost  of  each  truck. 

The  desirable  system  of  exchange  of  batteries  car- 
ries with  it  the  possibilities  of  presenting  to  the  ve- 
hicle purchasing  public  a  real  innovation  of  value  and 
interest,  without  any  strings  to  retard  its  legal  adoption 
cr  popularity.  Coupled  with  the  possibilities  of  pre- 
senting "Electricity  by  the  Mile,"  it  opens  the  way  for 
a  co-operative  advertising  campaign  by  the  association 
members  and  the  vehicle  and  battery  makers  which 
could  not  fail  of  results.  The  association  now  has 
within  its  power,  as  the  real  arbiter  of  the  destiny  of 
the  electric  truck,  to  establish  battery  compartment 
standards.  These  must  permit  the  interchange  of  any 
make  of  battery  which  is  constructed  on  lines  and  with 
characteristics  approved  by  the  association,  in  any  of 
the  accepted  forms  of  storage  battery  road  trucks. 

With  standardized  battery  cradles  any  central  sta- 
tion could  sell  electric  truck  service  by  the  mile,  a 
method  already  demonstrated  with  some  success  in  Hart- 
ford and  Boston.  This  method  would  be  sure  to  become 
popular,  as  it  converts  kilowatt-hours  into  terms  which 
all  vehicle  users  readily  understand.  It  would  give  the 
world  the  possibilities  of  real  battery  exchange  sys- 
tems, make  the  electric  truck  popular,  bring  orders  to 
all  the  makers  of  trucks  and  batteries,  unite  the  electric 
vehicle  industry,  and  conserve  the  benefits  of  the  valu- 
able off-peak  load,  which  is  sure  to  result  from  the 
proper  merchandising  of  electric  trucks  and  energy. 


PROPOSE  STATE  TAX  FOR 

CITY-OWNED  UTILITIES 

California  Board  of  Equalization  Recommends  Equal 

Rating  for  Municipally-Owned  Utilities 

and  Private  Property 

In  the  annual  report  just  issued  by  the  California 
State  Board  of  Equalization,  the  following  significant 
recommendations  are  made: 

"There  seems  to  be  no  reason  in  equity  why  the  mu- 
nicipally owned  utility  should  not  bear  its  just  pro- 
portion of  a  State  tax.  If  the  separation  law  is  to 
continue  it  should  not  be  permissible  for  the  State's 
political  subdivisions  to  undermine  the  law  by  reach- 
ing in  and  pulling  out  some  of  the  main  props. 

"It  must  be  remembered  that  the  constitutional  pro- 
vision under  which  the  State  is  collecting  its  principal 
revenue  from  taxation  has  a  provision  that  if  at  any 
time  the  revenues  derived  under  the  present  system 
(and  receipts  from  all  other  sources)  prove  inadequate 
to  maintain  the  State  government,  then  and  in  that 
event  a  general  deficiency  tax  ad  valorem  shall  be 
levied  upon  all  of  the  property  in  the  State  sufficient 
to  meet  such  deficiency. 

"We  state  the  proposition,  therefore,  that  it  is  mani- 
festly unfair  for  San  Francisco  and  Los  Angeles,  or 
any  other  subdivision  of  the  State,  to  take  over  a  public 


utility  taxed  solely  for  State  purposes  without  paying 
to  the  State  the  amount  of  taxes  which  would  ordinarily 
accrue  under  private  ownership.  To  do  so  creates  a 
great  liability  for  a  deficiency  in  the  State's  revenues, 
and  if  resort  is  had  to  an  ad  valorem  deficiency  tax 
an  unwarranted  burden  is  cast  upon  the  people  of  the 
State  who  do  not  live  in  the  cities  concerned. 

"We  recommend  the  enactment  of  a  law  by  which  the 
municipalities  owning  and  operating  public  utilities 
shall  be  required  to  report  to  this  board  and  pay  a  tax 
commensurate  with  the  State's  other  taxpayers." 


INDIANA  ENGINEERS  DISCUSS 

PUBLIC  UTILITY  PROBLEMS 

Three-Day   Session  at   Lafayette   Devoted  to  Broad 

Topics,  Among  Which  Were  Street  Lighting 

and  Utility  Regulation  and  Practice 

Delegates  to  the  thirty-seventh  annual  convention  of 
the  Indiana  Engineering  Society,  convening  at  Purdue 
University,  La  Fayette,  Ind.,  on  Jan.  18,  19  and  20,  were 
received  and  welcomed  in  an  opening  address  by  Dean 
Coulter  of  the  engineering  schools,  after  which  Prof. 
L.  W.  Wallace,  president  of  the  Indiana  Engineering 
Society,  further  welcomed  the  members  in  a  short 
address,  citing  the  great  strides  made  in  the  engineer- 
ing professions  in  the  last  few  years.  He  referred  to 
noted  examples  of  recognition  being  accorded  to  the 
engineer  by  the  nation,  first  in  the  formation  of  the 
Naval  Consulting  Board,  and  secondly  in  the  Industrial 
Preparedness  Survey,  which  was  made  this  year. 

The  program  opened  with  an  address  by  Gen.  Anson 
Mills,  U.  S.  A.,  retired,  on  "Industrial  Development  in 
the  Republic's  Life  in  One  Hundred  and  Twenty-eight 
Years,"  followed  by  a  paper  by  Prof.  A.  N.  Topping, 
entitled  "Modern  Tendencies  in  Street  Lighting."  He 
traced  the  development  of  the  street  light  through  its 
early  stages  to  the  gas-filled  tungsten  lamp  of  the  pres- 
ent day. 

He  referred  to  the  contractual  relations  as  being  a 
frequent  cause  of  unsatisfactory  street  lighting  in  that 
they  did  not  adequately  specify  the  service  to  be  fur- 
nished or  the  means  of  ascertaining  whether  that  service 
is  being  furnished.  ■  Good  contracts  provide  for  a  pos- 
sibility of  making  changes  in  equipment  within  certain 
cost  limitation  to  take  advantage  of  the  improvement 
and  progress  in  the  art  of  lighting.  It  was  suggested 
by  Professor  Topping  in  his  paper  that  the  Indiana 
Engineering  Society  might  very  appropriately  prepare 
a  set  of  standards  for  use  in  Indiana  towns  and  villages. 

Samuel  B.  Mott,  in  a  paper  on  the  subject  of  "Street 
Lighting  in  Small  Towns,"  showed  in  detail  the  value  of 
street  lighting  in  a  small  town  from  the  central  station 
company's  viewpoint.  Mr.  Mott  considered  the  securing 
of  the  contract  as  the  important  thing  to  both  central 
station  and  the  town.  Among  other  elements  influenc- 
ing the  making  of  a  contract  was  mentioned  the  area 
to  be  served,  distance  between  lamps,  size  and  method 
of  suspending  lamps,  the  schedule  whether  moonlight 
or  all  night.  The  location  of  lamps  and  distance  be- 
tween them  is  as  important  a  feature  as  the  means  of 
suspending  the  lights.  Lights  should  be  placed  at  a 
height  of  18  ft.  or  20  ft. 

The  first  day's  session  closed  with  a  report  from  the 
committee  on  electrical  engineering  and  electrical  rail- 
ways through  its  chairman,  Prof.  D.  D.  Ewing.  The 
speaker  referred  to  the  growing  demand  of  heavy  ap- 
paratus in  the  electrical  field.  The  development  of  elec- 
tric railways,  he  said,  had  somewhat  abated,  due  to  the 
high  cost  of  materials. 

On   Friday  morning   E.   B.   Smith,   Marion   Machine 
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Foundry  A  supply  Company,  spoke  on  "Human  Engl 
oeering."  At  the  same  session  Prof.  «'.  p.  Harding 
ented  a  paper  entitled  "The  Evolution  of  Public 
Utility  Regulation,"  in  which  he  traced  the  development 
Prom  Individual  to  corporation  control  and  reviewed  the 
progress  made  In  solving  the  problem  of  proper  regula- 
tion. What  is  needed,  he  pointed  out,  is  well-directed 
Commission   regulation,   and   if  a  Change  takes   place   in 

the  direction  of  less  stringenl  regulation  id'  our  ul  [litiee, 

he  was  of  the  belief  that  it  will  result   from  the  following 

causes: 

(l)   Demands  from  consumers  and  regulating  bodies 

for  better  and  more  varied  service  at  existing  rates.  (2) 
inabilities  o(  utilities  to  meet  these  demands  with  a  fair 
profit  under  Strict  regulation.  (:>)  Dissatisfaction  with 
commission  regulation  for  the  reason  that  too  much 
was  expected  of  it  by  the  public.  (1)  Dissatisfaction 
with  commission  regulation  for  the  reason  that  such 
regulating  bodies  are  too  often  made  up  of  men  not 
experienced  in  the  engineering  and  financial  problems  of 
utilities.  (5)  Difficulty  in  obtaining  desired  results 
through  regulation  because  of  an  attempt  to  apply  rad- 
ical though  theoretically  correct  methods  of  utility  man- 
agement in  the  immediate  future. 

In  concluding  this  paper  Professor  Harding  said: 
"I  believe  that  properly  regulated  monopoly  has  come 
to  stay  for  our  public  utilities  as  a  happy  means  be- 
tween cut-throat  competition,  with  duplicate  systems 
for  which  the  consumer  has  to  pay  for  in  the  end,  and 
governmental  ownership,  which  is  bound  to  be  inefficient, 
generally  speaking,  because  of  its  dependence  upon 
political  prestige.  Engineers  have  a  real  part  to  play 
in  the  success  or  failure  of  either  solution  of  this  very 
vital  problem." 

In  the  afternoon  session  on  Friday  the  featured  ad- 
dresses were  those  of  Peter  Junkersfeld  of  Chicago  and 
H.  0.  Garman,  chief  engineer  Indiana  Public  Service 
Commission. 

"Public  Utility  Service  as  Affected  by  Local  Condi- 
tions" was  the  subject  of  Mr.  Junkersfeld's  address. 
The  quality  of  a  utility  service  is  dependent  upon  local 
conditions,  upon  the  habits  of  the  users,  and  in  this 
manner,  Mr.  Junkersfeld  stated,  a  service  will  improve 
or  deteriorate  in  the  same  proportion  as  the  habit  of 
the  community  improves  or  deteriorates.  The  influence 
of  density  of  business  is  pronounced  in  its  effect  upon 
capital  invested,  he  pointed  out,  saying,  "the  larger  the 
capital  invested  in  proportion  to  the  annual  revenue  the 
more  important  the  matter  of  density."  The  following 
table  was  given  for  a  comparison  of  relative  costs  as  to 
density  of  population : 

a,      b,      c, 

Per  Per  Per 

Cent  Cent  Cent 

Generating    station 12.3  12.3  12.3 

Transmission   system 3.2  3.2  3.2 

Substation   4.4  4.4 

Distribution  to  block  in  which  home  is  located..         ..  9.3  9.3 

Distribution  within  such   block 58.6  12  0 

Meters 9.0  9.0 

Lamps   3.2  3.2 

15.5   100.0     53.4 
"A"   Consumer  of  untransformed  em 

"P>"   Re'ative  cost  to  one  man  in  a  block  of  five  consumers. 
"C"  Relative  cost  to  one  man  in  a  block  of  fifty  consumers. 

The  total  investment  charge  in  "C"  is  nearly  one-half 
of  that  in  "B,"  due  to  the  difference  in  percentage  cost 
of  "distribution  within  the  block."  The  reason  for  this 
reduction  in  costs,  it  was  pointed  out,  is  due  to  the 
fact  that  for  mechanical  reasons  the  poles,  the  primary 
wires,  and  secondary  wires  necessary  for  five  customers 
to  the  block  are  also  sufficient  to  supply  fifty  customers 
to  the  block,  showing  a  very  great  influence  of  density 
on  investment  required  to  render  electric  service  to 
homes. 

Mr.  Junkersfeld  also  discussed  the  question  of  sale 
of  energy  in  bulk  for  which  the  investment  charge  is 


one    Ixth  of  thai  of  Individual  sale  ''I  energy.    Metering 

;,iid  billing  methods  offer  an  Important  problem,  the 

of  which  and  making  the  collection   is  about    L6 

cents   per   lull   each   month.      Mr.  Junker   !<|<|   thought    it 

more  expedient  to  render  bills  quarterly,  thereby  saving 

a  considerable  sum  which  would  ultimately  revert  to  the 
benefit  of  the  consumer.  It  was  clearly  demonstrated  by 
the  speaker  that  the  public  Is  constantly  using  more 
electricity,  due  undoubtedly  to  the  use  of  household 
appliances.  The  residence  rather  than  the  commercial 
customers  arc  hardest  to  please. 

II.  ().  Carman,  chief  engineer  Indiana  Public  Service 
Commission,  presented  as  his  theme  "Some  Observations 
on  Public  Utility  Control  in  Indiana."  After  viewing 
the  conditions  existing  in  the  State  for  the  past  three 
and  a  half  years  and  discussing  the  use  of  the  commis- 
sion, Mr.  Garman  stated  that  the  solution  of  public 
utility  problems  has  not  been  reduced  to  a  formula  as 
yet,  but  that  some  certain  principles  were  taking  form. 
The  commission  does  not  assume  a  paternal  attitude  to- 
ward the  utility  management,  but  merely  a  regulating 
relationship  only  pursuing  investigation  where  com- 
plaint is  made. 

Friday  evening  a  banquet  was  held  at  the  Hotel 
Fowler.  The  address  of  the  evening,  "The  Ethical 
Status  of  the  Engineering  Profession,"  was  given  by 
Prof.  F.  H.  Newell,  Urbana,  111. 

The  convention  closed  on  Saturday  with  the  election 
of  the  following  officers  for  1917:  President,  C.  F.  Hard- 
ing, La  Fayette;  vice-president,  W.  H.  Insley,  Indianapo- 
lis; secretary,  Charles  Brossman,  Indianapolis;  trustees, 
L.  W.  Wallace,  La  Fayette;  J.  W.  Mueller,  New  Castle;  J. 
S.  Spiker,  Vincennes;  J.  W.  Toyne,  South  Bend,  and  J. 
W.  Moore,  Indianapolis. 


WHAT  CONSTITUTES  ADEQUATE 

STEAM  RESERVE  CAPACITY? 

Central    Station    Engineering    Policy    Reviewed    by 
Massachusetts  Commission — Cost  of  Gener- 
ating Equipment  in  Large  Stations 

A  vigorous  "drive"  against  the  Edison  Electric  Il- 
luminating Company  of  Boston's  investment  in  generat-. 
ing  plant  capacity  was  a  feature  of  a  hearing  before  the 
Massachusetts  Gas  and  Electric  Light  Commission  Jan. 
15,  in  connection  with  the  street  lighting  rate  arbitra- 
tion in  progress  by  the  board.  Reginald  J.  S.  Pigott, 
power  superintendent  of  the  Remington  Arms  Com- 
pany, Bridgeport,  Conn.,  was  called  by  the  City  of  Bos- 
ton as  an  expert  witness  and  an  entire  day  was  devoted 
to  his  examination  by  Corporation  Counsel  John  A.  Sul- 
livan in  support  of  the  opinion  that  in  comparison  with 
other  large  plants,  the  Boston  installation  exceeded  the 
necessary  safe  limits  of  reserve.  The  city  also  main- 
tained that  the  cost  of  the  plant  was  excessive.  Cross- 
examination  took  place  Jan.  16,  and  the  verbatim  testi- 
mony, now  on  file  in  the  office  of  the  board,  contains  an 
analysis  of  power  plant  adequacy  seldom  equalled  in  in- 
terest in  rate  regulation  cases.  It  is  expected  that  in 
the  near  future  the  company  will  present  rebuttal  testi- 
mony in  defense  of  its  policy  with  respect  to  reserve 
capacity  and  construction  costs. 

Mr.  Pigott's  main  testimony  was  based  upon  his  ex- 
perience as  engineer  in  charge  of  design  and  construc- 
tion for  the  Interborough  Rapid  Transit  Company,  of 
New  York.  He  maintained  that  a  reserve  capacity 
equal  to  the  peak  plus  the  rating  of  the  largest  single 
generating  unit  in  the  station  in  general  affords  a 
proper  standard.  At  the  Fifty-ninth  and  Seventy- 
fourth   Street  stations  of  the  Interborough,  the  com- 
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bined  rated  capacity  in  1913  was  172,500  kw.  and  the 
combined  peaks  were  149,000  kw.,  giving  a  reserve  of 
15.8  per  cent  of  the  combined  peaks.  Taking  the  over- 
load capacity  of  the  equipment  into  account,  the  wit- 
ness said  that  the  two  Interborough  stations  could  de- 
liver 194,500  kw.  The  system  peaks  on  the  Boston  Edi- 
son stations  in  the  winter  of  1914-1915  was  65,342  kw., 
the  peak  at  the  L  Street  station  in  South  Boston  being 
60,100  kw.  Mr.  Pigott  said  that  judging  by  his  experi- 
ence and  by  modern  practice,  the  L  Street  station 
would  have  been  adequately  equipped  if  its  capacity  had 
been  75,100  kw.  at  this  time,  but  with  the  units  making 
up  the  station,  81,000  kw.  would  have  been  the  nearest 
practicable  figure.  The  actual  rating  of  the  units  in 
the  station  totalled  105,000  kw.  The  witness  severely 
criticized  the  retention  of  the  original  L  Street  9000- 
kw.  engine-driven  plant  and  the  purchase  of  the  so- 
called  No.  8  turbine  (15,000-kw.  rating)  prior  to  the 
1914-1915  peak.  He  said  that  the  allowable  units  ag- 
gregating 81,000  kw.  would  have  carried  7  or  8  per 
cent  more  load  than  this  rating  if  necessary  and  pointed 
out  that  9000  kw.  additional  is  available  from  the  Bos- 
ton Elevated  Railway  through  a  frequency  changer.  In 
the  winter  of  1915  the  peak  load  on  L  Street  totalled 
67,700  kw.,  with  the  same  installed  capacity  of  105,000 
kw.  The  demands  of  the  Boston  street  lighting  load 
were  only  3223  kw.,  for  arc  lamps  and  309  kw.,  for  in- 
candescents,  as  of  1914. 

Cost  of  Large  Generating  Equipment 

The  witness  estimated  the  cost  of  the  L  Street  station, 
pro-rated  to  81,000  kw.  as  $5,315,396.  He  contended 
that  by  rebuilding  two  7500-kw.  turbine  sets  to  12,000 
kw.  rating  each,  the  company  had  expended  $132,517 
more  than  as  though  it  had  purchased  two  new  12,000- 
kw.  machines  at  a  total  cost  of  $461,730,  including  foun- 
dations and  auxiliaries.  When  the  above  machines  were 
rebuilt  the  condenser  base  with  its  tubes  forming  the 
condenser  proper  was  retained  and  larger  auxiliaries 
were  substituted.  The  original  cost  of  the  two  7500- 
kw.  units  complete  was  $299,621,  and  the  cost  of  recon- 
struction was  $294,625,  the  witness  said.  The  cost  of 
removing  the  two  7500-kw.  units  would  doubtless  have 
been  less  than  their  scrap  value.  When  four  7500-kw. 
engine  units  were  removed  from  the  Seventy-fourth 
Street  station  in  1913  the  purchaser  in  each  case  re- 
moved the  unit  and  in  addition  paid  the  company  $10,- 
000  per  unit.  The  value  of  the  copper  alone  exceeded 
this  figure. 

Mr.  Pigott  contended  that  a  further  elimination  in 
necessary  investment  at  L  Street  is  represented  by 
$512,650  corresponding  to  the  cost  of  the  eighth  turbo- 
unit,  of  15,000  kw.  rating.  He  also  said  that  the  cost 
of  the  engine  plant,  containing  six  1500-kw.  units, 
should  be  eliminated,  representing  $1,245,014.  The  in- 
vestment in  motor-driven  Brush  arc  generators  at  L 
Street,  $154,918,  should  have  been  made  a  substation 
charge.  The  witness  said  he  was  convinced  that  there 
is  enough  margin  in  the  equipment  of  the  L  Street  tur- 
bine station  to-day  to  safely  carry  the  peak  without  the 
units  which  he  would  withdraw,  taking  into  considera- 
tion the  Boston  Elevated  emergency  connection  and 
1400  kw.  available  at  the  Sudbury  hydroelectric  plant 
of  the  Metropolitan  Water  Board,  with  the  further  pos- 
sibility of  using  about  3600  kw.  in  the  Atlantic  Avenue 
station  and  bearing  in  mind  the  overload  capacity  of 
the  older  turbine  units  at  L  Street.  The  total  deduc- 
tions of  the  witness  figured  $2,408,723.  Mr.  Pigott  put 
the  unit  cost  of  the  necessary  capacity  at  L  Street  at 
about  $66.60  per  kilowatt,  including  outside  coal-han- 
dling and  storage  facilities  at  present  rented  to  the 
contractor  who  supplies  the  Edison  company  with  coal. 
In  the  balance  of  his  direct  testimony,  Mr.  Pigott 


discussed  various  items  of  station  equipment  which  in 
his  opinion  cost  the  Boston  company  excessive  amounts, 
including  early  boilers,  stokers  and  turbines.  He  claimed 
that  the  Commonwealth  Edison  Company  of  Chicago 
had  purchased  7500-kw.  turbine  sets  at  $87,500  each, 
compared  with  $100,000  at  Boston  and  that  on  a  12,000- 
kw.  unit  the  Boston  company  paid  in  1907,  $168,500  as 
against  $140,000  for  Chicago,  for  similar  machines. 
The  witness  also  criticized  the  later  coal  contracts  of 
the  Boston  company  for  including  a  bonus  and  penalty 
clause  based  on  analyses  of  nut  and  slack  and  run  of 
mine  coal.  The  witness  said  that  with  such  a  contract 
the  company  may  be  obliged,  if  using  run  of  mine,  to 
pay  more  for  the  same  heat  content,  as  it  is  possible 
for  the  nut  and  slack  to  reach  the  same  heat  content 
as  the  former. 

The  generating  cost  at  L  Street  in  1914  was  0.48 
cents  per  kilowatt-hour,  which  the  witness  considered 
good  practice  for  the  equipment  combination  there  used. 
Run  of  mine  coal  cost  the  company  $2.85  per  ton  and 
nut  and  slack  cost  $2.70.  Had  underfeed  stokers  been 
used,  however,  the  witness  said  that  the  cost  of  pro- 
duction would  have  been  cut  down  by  7  or  8  per  cent 
for  fuel  alone  and  from  10  to  12  per  cent  including  la- 
bor. "Overfeed  stokers,"  Mr.  Pigott  said,  "require  one 
stoker  operator  and  one  coal-passer  for  about  every  five 
stokers  and  underfeeds  require  one  coal-passer  and  one 
stoker  for  every  twelve  stokers.  The  ratio  of  coal  cost 
to  total  production  cost  may  rise  to  80  per  cent  in  some 
stations  equipped  with  underfeed  stokers."  Mr.  Pigott 
also  attacked  the  use  of  storage  batteries  for  emergency 
reserve  service  in  Boston  on  the  ground  that  the  ad- 
vances in  station  design  have  now  increased  the  reli- 
ability of  "straight"  generating  equipment  to  a  point 
where  stand-by  batteries  are  a  needless  outlay.  He  also 
maintained  that  the  street-lighting  load  can  be  handled 
at  relatively  low  cost  on  account  of  its  value  as  a  long- 
hour,  steady  load  in  the  hours  of  low  demand  upon  the 
station. 

Under  cross-examination,  Mr.  Pigott  admitted  that 
if  various  turbo-units  were  connected  to  buses  of  dif- 
ferent voltages  with  inter-bus  connections  through 
transformer  banks,  the  amount  of  reserve  capacity  re- 
quired might  be  altered.  F.  M.  Ives,  counsel  for  the 
Boston  Edison  company,  brought  out  the  point  that  at 
present  one  1500-kw.  engine-driven  unit  is  run  to  sup- 
ply energy  to  the  2300-volt  bus,  the  turbines  supplying 
the  6900  and  13,800-volt  buses.  The  witness  averred 
that  the  installation  of  additional  transformer  capacity 
would  be  preferable  on  account  of  the  superior  economy 
of  turbo-generation.  The  point  was  also  brought  out 
that  just  prior  to  1914  the  Boston  company  had  been 
about  to  close  a  contract  for  20,000  kw.  with  the  New 
Haven  railroad,  and  the  prospect  of  important  com- 
mercial loads  of  this  magnitude  was  conceded  by  the 
witness  as  an  additional  incentive  to  increase  station 
capacity  in  anticipation  of  service  demands.  On  the 
whole,  however,  the  witness  refused  to  abate  his  opin- 
ion that  the  purchase  of  the  eighth  turbine  (15,000  kw. 
rating)  was  negotiated  a  year  before  it  was  necessary. 
Mr.  Ives  stated  that  the  Commonwealth  company  of 
Chicago  has  a  peak  load  of  about  370,000  kw.  and  that 
it  has  nevertheless  ordered  200,000  kw.  for  early  in- 
stallation. A  large  anticipated  increase  of  commercial 
load  might  explain  this,  the  witness  thought.  In  the 
course  of  the  cross-examination  Mr.  Pigott  said  that 
the  Interborough  Fifty-ninth  Street  station  cost  $150 
per  kilowatt  originally,  but  that  the  addition  of  low- 
pressure  turbines  to  the  existing  units  reduced  this  to 
$87.50.  The  witness  also  admitted  that  an  interrup- 
tion of  supply  is  a  serious  matter,  but  would  not  de- 
clare that  wise  management  always  refrains  from  tak- 
ing any  chances  on  reserve  capacity. 
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The  210,000-Kw.  Buffalo  Steam  Station 


Pint  of  Several  Articles  Describing 
the  Steam  and  Electrical  Features 
of  This  Large  Plant,  Designed  to 
Generate  Energy  at  a  Cost  Compar- 
able with  That  from  Hydroelectric 
Stations. 


THE  erection  of  a  steam  plant  almost  in  the  shadow 
of  Niagara  Falls  is  an  event  which  would  in  itself 
command  interest  even  though  the  design  were 
not  the  last  word  in  steam  station  engineering.  Low- 
cost  power  has  been  realized  at  this  most  famous  of 
American  waterfalls  since  the  initial  development  about 
a  quarter  century  ago.  The  limitations  placed  upon  the 
further  development  of  Niagara  power  by  both  the 
United  States  and  Canadian  governments  and  the  rap- 
idly expanding  business  of  the  Buffalo  General  Electric 
Company  have  combined  to  make  the  construction  of  a 
large  steam  station  imperative.  Such  a  station  is  now 
being  completed  on  the  bank  of  the  Niagara  River  about 
7  miles  north  of  Buffalo,  with  an  initial  installation  of 
60,000  kw.  of  generating  equipment.  An  additional 
35,000-kw.  unit  is  now  on  order  and  will  be  in  operation 
early  in  1918.  This  plant  embodies  the  latest  ideas  in 
large  steam  station  engineering  which  are  expected  to 
make  possible  large  economies  and  an  energy  cost  com- 
parable with  the  cost  of  power  now  purchased  at  Niagara 
by  the  Buffalo  company  in  its  operation.  The  plant 
was  designed  and  constructed  in  its  entirety  by  the 
Stone  &  Webster  Construction  Company  of  Boston,  with 
the  late  Henry  G.  Stott  of  New  York  City  acting  as 
consulting  engineer  for  the  Buffalo  General  Electric 
Company. 

The  main  features  of  the  station  are  the  use  of  high 
steam  pressure  and  superheat,  high  ratings  of  stoker 
and  boilers,  special  piping,  a  special  water  supply  sys- 
tem, unusual  and  flexible  electrical  arrangements.  The 
accompanying  illustrations  show  the  apparatus  during 
installation  and  some  of  the  features  of  the  construction. 

All  the  energy  at  present  contracted  for  by  the  Buf- 
falo company  from  the  Niagara  plants  is  below  the  re- 
quirements of  the  former  by  at  least  25,000  hp.  Under 
present  conditions  the  total  load  carried  by  the  various 
power  companies  operating  at  Niagara  has  reached  the 
practical  limit  of  what  these  stations  are  capable  of 
taking  care  of  economically,  and  energy  purchased  from 
the  Niagara  companies  would  of  necessity  be  more 
expensive  than  energy  bought  on  the  present  basis.  The 
new  plant  will  insure  sufficient  energy  to  carry  all  peaks 
at  present  and  to  meet  additional  load  demands  for 
some  time  to  come. 

The   station   is   located   at   Tonawanda,   between   the 


Niagara  River  and  the  Erie  Canal.  The  site  affords 
ample  room  for  expansion  and  excellent  facilities  for  the 
transportation  of  fuel  by  rail  and  water,  as  well  as  a 
practically  unlimited  water  supply.  The  initial  instal- 
lation consists  of  three  20,000-kw.  horizontal  turbo- 
generators. The  ultimate  capacity  of  the  station  is 
210,000  kw.,  and  as  already  mentioned  a  35,000-kw.  unit 
will  be  added  at  once.  Construction  was  begun  in  Jan- 
uary, 1916,  and  the  first  turbine  was  placed  in  commis- 
sion Nov.  20,  a  remarkable  record  in  normal  times,  and 
especially  so  in  1916,  considering  the  abnormal  material 
and  labor  conditions. 

The  building  is  of  steel  frame  construction  through- 
out, with  outside  walls  of  brick.  Main  units  are  Sup- 
ported by  structural  steel,  and  all  floors  and  roofs,  coal 
hoppers,  bunker  and  ash  hoppers  are  of  reinforced  con- 
crete. The  interior  walls  are  of  brick  and  tile.  The 
station  is  broadly  divided  into  a  boiler  house,  turbine 
room  and  electrical  bay,  the  present  building  being  large 
enough  to  accommodate  an  additional  turbine  unit  with 
its  auxiliaries  and  three  additional  boilers.  The  boiler 
house  is  230  ft.  long  by  113.5  ft.  wide,  the  turbine  room 
being  216  ft.  long  by  75  ft.  wide  and  the  electrical  bay 
216  ft.  long  by  25  ft.  wide.  To  secure  a  firm  founda- 
tion for  the  building  167  concrete  caissons  were  sunk 
to  bed  rock. 

Coal  is  at  present  delivered  by  rail  with  a  temporary 
storage  maintained  by  means  of  locomotive  cranes  work- 
ing upon  trestles.  The  coal-handling  system  within  the 
station  was  installed  by  the  Mead-Morrison  Manufac- 
turing Company.  A  standard-gage  track  runs  through 
the  station  parallel  to  the  north  wall.  Cars  may  be 
dumped  two  at  a  time  on  this  track  into  hoppers  below 
the  boiler  room  floor  level,  each  hopper  holding  several 
carloads.  A  set  of  track  scales  is  located  just  outside 
the  building.  Below  the  hoppers  are  located  a  dupli- 
cate installation  of  crushers  discharging  into  two  bucket 
elevators,  one  for  each  crusher.  Each  crusher  is  of  the 
duplex  single  roll  type,  belt-driven  by  a  motor,  and  is 
capable  of  crushing  200  tons  of  semi-bituminous  coal 
per  hour  from  run-of-mme  size  to  2  in.  Each  elevator 
is  motor  operated  and  is  capable  of  lifting  200  tons  of 
coal  per  hour  approximately  135  ft.  from  the  crushers 
to  a  belt  conveyor  above  the  coal  bunkers.  One  belt  con- 
veyor. 30  in.  wide  and  200  ft.  long,  is  provided  for  each 
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Views  of  Buffalo  Steam  Station  During  Construction 


turAb^fbfa™efedxpofse0dne  °f  the  "^   20-00°-kw-   seperators   with 
inBf^gro^dled    20,00°-kw-    turbo-generator    with    condenser    pit 
at^lght"6  °£  thC  main"unit  condensers  with   turbine  driven   pump 
— 9435-sq.  ft.  economizer  showing  scraping  mechanism. 


E — Coal  conveying  and  distributing  apparatus  over  bunkers. 
F — Two-effect  evaporators  furnishing  boiler  make-up  water. 
« — One   of   the   double-end    11,403-sq.    ft.    boilers   before   stokers 
and  setting  were  installed. 

H — Construction  of  double-end  grates. 

T — Boiler  after  stoker  and  setting  were  installed. 
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elevator,  .1  traveling  tripper  being  provided  with  each 
conveyor  to  distribute  the  coal  evenlj  over  the  bun! 
l'hf  bell  eonveyon  are  motor  driven  and  push-button 
control  Is  provided  at   Pour  points  along  the  runwaj 
beside  «;uh  conveyor,  so  thai  In  emergency  the  bell  con 
reyor,  bucket  elevator  and  crusher  feeding  thai  com. 
can   be  stopped.     An   automatic  device  prevents   the 
bucket  elevators  traveling  In  the  opposite  direction  in 

■    power  ifl  shut  off.     In  the  coal-handling  hay  of  the 

station  crane  rails  are  provided  for  s  future  traveling 
coal  unloader  to  be  operated  above  the  coal  car 

shorten    tin-   tunc  of   unloading   when    necessary.      I  1 1 1 
mately  |  modern  coal  yard   with  traveling  bridge  <  rane 
and  a  storage  capaeitx   of  at  least  50,000  tons  will  he  ar 
ranged,  and  this  will  he  connected  with  a  coal-handling 

wharf  on  the  Niagara  River  bj  traveling  belt  conveyors 

fed  from  hoisting  towers  designed  for  barge  unloading. 

Coal   is   i'rd   into  the  stoker  hoppers   from  8   central 

overhead  hunker  of  2500  tons  capacity  through  inclined 

spouts  flaring  into  outlets  over  the  hoppers.    The  boilers 

are  set  with  tiring  aisles  running  crosswise  of  the  sta- 
tion, which  enables  both  ends  to  be  readily  fired  from 
one  central  hunker. 

Five  Babcock  &  Wilcox  cross-drum,  double-ended 
boilers  are  at  present  installed,  space  for  three  more 
units  being  available  in  the  present  building.  These 
boilers  were  designed  to  furnish  steam  at  275  lb.  work- 
ing pressure  and  with  275  deg.  Fahr.  superheat,  each 
having  11,403  Bq.  ft.  of  heating  surface  and  484  4-in. 
tubes  20  ft.  long  connected  to  a  steam  drum  60  in.  in 
diameter  ami  about  30  ft.  long.  The  ratio  of  heating 
surface  to  grate  surface  is  about  36  to  1.  Each  boiler 
is  fired  by  two  fifteen-retort  stokers  made  by  the  San- 
ford  Riley  Stoker  Company.  The  cross-drum  type  of 
boiler  was  the  only  practicable  type  for  the  conditions, 
the  chief  factor  in  the  selection  being  the  high  pressure 
at  which  these  units  are  to  be  operated.  With  the  stoker 
installation  provided,  these  boilers  can  be  operated  at 
a  very  high  rate  of  evaporation  per  square  foot  of  heat- 
ing surface. 

The  steam  pressure  of  275  lb.  which  was  adopted 
was  considered  the  highest  available  at  this  time  with- 
out going  into  very  special  construction  for  boilers  and 
steam  lines.  The  steam  temperature  at  the  above  pres- 
sure and  superheat  is  689.5  deg.  Fahr.  Each  boiler  was 
given  a  hydrostatic  test  after  erection  of  500  lb.  per 
square  inch,  including  mud  drums.  The  setting  walls 
are  built  of  firebrick  throughout,  and  are  inclosed  by  an 
insulation  consisting  of  0.25-in.  asbestos  millboards, 
outside  of  which  are  laid  magnesia  blocks  averaging 
4-in.  thickness.  The  entire  setting  is  inclosed  in  an 
airtight  steel  plate  casing  with  removable  panels  car- 
ried on  the  channels  of  the  boiler  room  floor,  which 
provides  for  expansion.  The  boiler  fronts  are  of  steel 
plate  lined  with  magnesia  2%  in.  thick.  The  disposi- 
tion of  the  tubes  and  the  arrangement  of  the  baffle  or 
flame  bridges  leaves  the  two  lower  rows  of  tubes  ex- 
posed to  the  radiant  heat  of  the  furnace  over  their  en- 
tire length,  providing  also  a  chamber  at  the  bottom  of 
the  second  and  third  passes  for  the  accumulation  of  soot 
and  cinders. 

By  reason  of  the  high  ratio  of  grate  area  to  heating 
surface  the  rate  of  combustion  per  square  foot  of  grate 
area  will  be  lower  than  if  the  boilers  were  equipped  with 
stokers  under  one  end  only,  and  there  will  be  a  corre- 
spondingly higher  furnace  efficiency  and  much  lower 
cost  of  furnace  upkeep.  When  burning  coal  at  the  rate 
of  700  lb.  per  hour  per  stoker  retort,  it  is  expected 
that  each  boiler  will  show  an  actual  evaporation  of 
approximately  140,000  lb.  of  steam  per  hour,  which, 
under  the  service  conditions  existing,  is  an  equivalent 
evaporation  of  about  160,000  lb.  of  steam  per  hour  from 
and  at  212  deg. 


Arrangements    of    the    stoker,    economizers,   fans, 
pumps,  ami  piping  and  method    of  operating  the  plant 
apparatus  will  be  described  in  later  Issues  of  the  Ki.h 
i km  a i  World  with  feature's  of  the  electrical  equipmenl 


WATER  RHEOSTAT  FOR 

FLUID-LEVEL  REGULATION 

Apparatus  Designed  to  Serve  Same  Purpose  as  Float 

Switches,  and  Particularly  Adapted  to 

Use   with   Storage   Tanks 

Among  electrical  devices  which  have  been  patented 
recently  is  a  cone-shaped  water  rheostat  (patent  No. 
1,1!)  1,324),  which  is  intended  to  serve  the  same  purpose 
as  float  switches  or  other  fluid-level  regulating  devices. 
According  to  the  patentee  the  apparatus  is  particularly 
adapted  to  regulating  the  level  of  conducting  fluids  in 
storage  tanks,  but  can  also  be  used  to  automatically 
control  bilge  or  sump  pumps,  wet- vacuum  pumps,  water 
level  in  boilers  and  the  like.  Since  the  rheostat  is  re- 
quired to  carry  only  a  control-circuit  current  it  is  not 
large,  being  housed  in  a  small  cylindrical  case  which 
communicates  with  the  vessel  in  which  the  fluid  level 
is  to  be  regulated. 

As  indicated  in  the  illustration  shown  herewith  the 
rheostat  electrodes  are  nested,  but  are  separated  by  a 
small  gap  depending  on  the  conductivity  of  the  liquid 
in  which  they  will  be  immersed.     When  a  conducting 
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Closing 
CoilJ 


Pump 


DIAGRAM    SHOWING   CONNECTIONS 

liquid  rises  in  the  rheostat  the  electrodes  are  connected, 
allowing  a  current  to  flow  through  the  control  circuit, 
thereby  operating  the  alarm  bell,  pump  motor  or  any 
apparatus  that  may  be  desired.  When  the  rheostat  is 
used  to  start  a  motor  directly  without  any  intermediate 
relays  the  steam  generated  in  the  rheostat  can  escape 
through  openings  at  the  top.  Where  not  much  current 
has  to  be  handled  the  conical  electrodes  are  made  1/32  in. 
thick,  3  in.  in  diameter  and  3  in.  in  altitude.  Copper,  iron 
or  aluminum  cones  are  used,  depending  on  the  importance 
of  preventing  electrolytic  products.  It  may  be  pointed 
out  that  a  metal  may  be  selected  for  the  electrodes  which 
will  not  disintegrate  rapidly  in  the  liquid  used.  Fur- 
thermore, there  are  no  movable  conductors  or  contacts 
which  can  be  damaged  by  arcing.  Since  perforations 
are  provided  in  the  conical  electrodes  circulation  is  as- 
sured and  collection  of  deposits  prevented  in  the  gap 
between  the  electrodes. 
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Central  Station  Growth  and  Rate  Reductions 

A  Plan  Which  Links  the  Time  for  Rate  Reductions  with  the  Increase  in  the  Number  of  Con- 
sumers— Principles  Underlying  the  Method    Which  Has  Been 
Adopted  at  Milwaukee  and  St.  Louis 


T 


HERE  are  several  methods  by  which  the  customer 
may  be  given  the  benefit  of  the  economies  of  quan- 
tity energy  production  and  the  extension  of  service 
by  the  central  station.  Most  of  these  methods,  how- 
ever, either  involve  considerable  additional  clerical  work 
in  their  application  or  lack  the  important  element  of 
maintaining  existing  and  pros- 
pective customers'  interest  in  the 
plan.  Where  the  customers'  in- 
terest cannot  be  maintained  the 
beneficial  effect  sought  to  be 
achieved  by  the  plan  is,  in  large 
part,  lost. 

The  plan  adopted  in  Milwaukee 
is  exceedingly  simple.  It  serves 
the  purpose  of  (a)  maintaining 
existing  and  prospective  cus- 
tomers' interest  because  of  its 
being  simple  and  readily  under- 
stood; (b)  of  fixing  a  goal  to  be 
striven  for  by  customers  and  com- 
pany alike  and  which  serves  as  a 
ready  means  for  noting  and  ad- 
vertising progress;  (c)  of  sus- 
taining the  company's  revenue 
during  the  period  while  the  busi- 
ness is  being  built  up  to  the  point 
of  justifying  the  promised  adjust- 
ment in  rates. 

The  plan  under  which  the  com- 
pany has  been  working  provides 
a   definite    reduction    in    the   pri- 
mary   step    of    its    residence-rate 
schedule    whenever    a    given    in- 
crease in  business,  as  measured  by  the  number  of  cus- 
tomers of  all  classes,  has  been  achieved.     This  plan 
offers  good  reason   for  urging  existing  customers  to 
assist  in  procuring  new  ones. 

When  the  company  had  32,000  customers  on  its  sys- 
tem its  primary  gross  rate  was  11  cents  per  kilowatt- 
hour.  It  promised  its  customers  and  the  public  that 
when  the  number  of  customers  had  increased  to  40,000 
it  would  reduce  the  primary  step  of  the  rate  1  cent,  or 
to  10  cents  gross.  At  the  same  time  the  company  prom- 
ised that  when  the  number  of  customers  had  increased 
to  50,000  the  primary  step  of  the  rate  would  be  again 
reduced  to  9  cents  gross.  The  difference  between  the 
gross  rate  and  the  net  rate,  as  applied  to  the  primary 
step,  is  per  cent,  this  discount  being  allowed  for  prompt 
payment.  The  theories  underlying  the  plan  may  be 
discussed  briefly  as  follows : 

Necessity  for  Making  Lower  Maximum  Rates 
The  general  tendency  during  the  past  few  years  in 
central-station  rate-making  has  been  in  the  direction 
of  lower  maximum  rates.  This  has  not  been  brought 
about  by  considerations  of  the  cost  of  service,  since 
all  central-station  operators  realize  that  the  short-hour 
user  may  be  carried  at  a  loss,  even  with  an  initial  max- 
imum rate  of  12  or  14  cents  per  kilowatt-hour.  It  has 
been  due  to  popular  demand  for  a  smaller  differential 
between  wholesale  and  retail  rates,  and  in  some  places 
to  the  belief,  shared  by  some  central-station  men,  that 
the  lower  maximum  rates  stimulate  business,  as  a 
whole,  even  though  the  service  may  be  in  some  instances 
rendered  at  a  loss.    While  it  is  true  that  the  rate  prac- 


tices of  one  central-station  company  do  not  affect  the 
rate  practices  of  another  in  a  competitive  way,  the  com- 
pany with  the  higher  maximum  charge  is  likely  to  suf- 
fer by  comparison.  Any  criticism  of  electric  rates  by 
agitators  is  usually  based  on  comparison  of  maxi- 
mum charges.  It  has  been  found  desirable,  there- 
fore, to  reduce  the  maximum 
steps  in  rate  schedules  as  rapidly 
as  the  business  will  permit. 


In  the  Middle  West  two  central 
station  companies  have  instituted 
a  new  policy  in  regard  to  rate  re- 
ductions, announcing  to  the  public 
that  reductions  will  take  place  at 
certain  stages  in  the  companies' 
growth.  One  has  said:  "When  the 
company's  customers  reach  40,000 
in  number  the  rates  will  be  reduced 
from  11  cents  to  10  cents,  and  when 
the  customers  increase  to  50,000 
the  rate  will  fall  to  9  cents."  A 
statement  like  this  outlines  the 
policy  and  program  in  simple  lan- 
guage, and  it  makes  the  customer 
a  partner  with  the  company  in  an 
endeavor  to  get  lower  rates.  The 
two  companies  referred  to  are  the 
Union  Electric  Light  &  Power 
Company  of  St.  Louis,  Mo.,  and  the 
Milwaukee  Electric  Railway  & 
Light  Company.  The  present  arti- 
cle gives  an  analysis  of  the  Mil- 
waukee plan.  Part  II  will  give  the 
results  of  eighteen  months'  experi- 
ence with  the  plan  at  St.  Louis. 

— Editors 


Making    the    Customer    Earn 
His  Own  Reductions 

There  is  a  commercial  advan- 
tage in  providing  a  definite  policy 
of  rate  reductions  with  increase 
in  business.  Such  a  principle  of 
salesmanship  has  been  utilized  be- 
fore in  the  sale  of  manufactured 
products,  and  has  had  a  marked 
effect  in  increasing  sales  where- 
ever  it  was  tried.  There  is  no 
doubt  in  the  Milwaukee  case  that 
an  incentive  to  the  customer  to 
boost  for  electric  service  has  been 
created.  Moreover,  the  resulting 
reductions  have  been  more  appre- 
ciated because  earned,  than  vol- 
untary reductions  otherwise  made 
at  irregular  periods.  While  the 
customer  may  not  be  aware  of  the 
economic  factors  underlying  elec- 
tric-service costs,  he  does  know 
that  general  wholesaling  produces 
larger  profits  than  smaller  busi- 
ness at  given  unit  costs,  and  he  appreciates 
that  the  same  principle  applies  when  the  electric 
company  secures  increased  patronage.  The  customer 
feels,  therefore,  as  he  should,  that  he  has  earned  the 
reduction  in  rate  promised.  Voluntary  rate  reductions 
offered  without  contingent  responsibility  on  the  part  of 
existing  and  prospective  customers,  on  the  other  hand, 
often  leave  the  impression  that  past  profits  have  been 
abnormal  and  the  suspicion  that  the  company  could 
make  far  greater  reductions  under  pressure  if  inquiry 
were  seriously  made  into  the  reasonableness  of  its  rates. 
In  Milwaukee  there  has  been  an  advantage  in  that  the 
rate  schedules  of  the  company  have  been  a  matter  of 
adjudication  by  the  state  commission  in  various  cases 
and  the  rates  have  not  been  found  to  be  unreasonable. 
Milwaukee  customers,  therefore,  appreciate  that  the 
reductions  are  possible  because  of  newly  created  econo- 
mies to  which  they  have,  in  part  at  least,  contributed. 

Probable  Tendency  to  Long-Hour  Use  in  the  Future 
While  decreases  in  the  maximum  rate  result  in  the 
short-hour  user  being  carried  at  a  lesser  loss,  it  may 
be  pointed  out  that  this  character  of  customer  is  grad- 
ually becoming  of  smaller  importance.  Under  many 
systems  of  step  rates  the  maximum  rate  is  found  to 
apply  to  all  consumption  during  the  summer  months 
and  the  only  benefit  derived  from  the  secondary  or  ter- 
tiary step  is  experienced  during  the  longest  winter 
months  of  December  and  January.  In  Milwaukee  the 
customer  who  pays  for  all  of  his  current  at  the  primary 
rate  is  a  rare  exception.  Under  the  Milwaukee  com- 
pany's residence  room  rate  the  primary  or  maximum 
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Step  applies  to  a  load  factor  of  about  7  per  cent  of  the 
customers'  demand  and  both  the  primary  and  secondary 
steps  fall  within  a  load  factor  of  about  12  per  cent  of 
the  customers"  demand.  As  a  result  the  great  majority 
of  the  residence  customers  have  the  benefit  of  the  sec- 
ondary rate  during  every  month  of  the  year  and  the 
tertiary,  or  2-cent  step,  during  the  late  fall,  winter  and 
early  spring  seasons.  A  considerable  number  of  cus- 
tomers now  pay  for  some  current  under  the  tertiary 
rate  during  every  month  of  the  year.  Due  to  the  in- 
creased use  of  appliances  and  particularly  through  the 
development  of  electric  cooking,  it  may  be  expected 
that  an  increasingly  large  proportion  of  the  energy 
sold  for  residence  use  in  the  future  will  be  paid  for  at 
the  tertiary  rate. 

Influence  of  Density  on  Cost 

It  will  be  noted  that  the  reductions  made  are  in  line 
with  the  cost  of  service.  A  considerable  part  of  the 
cost  of  furnishing  electric  service  arises  from  the  cost 
of  the  distributing  system  necessary  to  reach  custom- 
ers scattered  over  a  wide  area.  Few  extensions  of  dis- 
tribution systems  are  justified  on  the  basis  of  an  im- 
mediate return  on  the  investment.  They  are  built  with 
a  view  that  customers  will  be  added  and  make  them 
pay.  The  existing  network  of  distribution  lines  con- 
stitutes by  far  the  major  item  in  the  fixed  charges  of 
the  cost  of  service.  As  a  greater  number  of  service 
connections  is  made,  the  density  of  business  which  is 
achieved  has  the  effect  of  reducing  the  costs  which 
justify  high  maximum  charges.  As  these  costs  are  re- 
duced with  increasing  saturation  of  the  territory,  the 
customer  is  entitled  to  lower  maximum  rates.  This  is 
the  principle  upon  which  the  Milwaukee  plan  of  giving 
reductions  in  rates  as  the  number  of  customers  in- 
creases, has  been  worked  out.  As  the  rates  are  lowered 
the  cost  of  electric  service  becomes  more  and  more  with- 
in the  reach  of  the  remaining  customers  not  yet  con- 
nected to  the  lines. 

A  factor  of  importance,  of  course,  as  regards  future 
reductions,  is  the  growth  of  the  city  and  the  effect,  in 
the  case  of  residences,  of  competing  forms  of  illumina- 
tion. If  the  population  of  the  city  is  at  a  standstill,  if 
it  consists  largely  of  vacant  real  estate  which  is  not 


likely  to  be  used  for  building  purposes,  the  greatest 
reduction  cannot  be  obtained.  Likewise,  if  the  service 
is  to  be  divided  by  competing  companies,  the  same  low 
rates  cannot,  of  course,  be  obtained  as  occur  when  the 
service  is  all  supplied  from  one  system. 

In  Part  II  of  this  article,  which  will  follow  in  an  early 
issue,  will  be  given  the  details  of  how  this  plan  has  been 
carried  out  by  the  Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis,  Mo.  This  article  will  also  give  the 
gratifying  results  of  eighteen  months  of  experience  with 
this  plan  at  St.  Louis. 


State  University  Issues  Bulletin  to  Educate 
Citizens  on  Electrical  Matters 

In  line  with  its  desire  to  be  of  use  to  the  people  of 
the  State,  the  department  of  industrial  and  commercial 
service  of  the  University  of  Oregon  has  just  issued  a 
95-page  bulletin  entitled  "Elementary  Primer  of  Elec- 
tricity for  Light  and  Power  Customers."  This  bulletin 
is  being  distributed  free  of  charge  by  the  University, 
which  is  located  at  Eugene,  Ore. 

The  general  purposes  of  this  bulletin  is  to  encourage 
the  development  and  use  of  the  water-power  resources 
of  the  State. 

The  bulletin  is  presented  in  non-technical  language 
and  is  reputed  to  be  the  first  extensive  attempt  on  the 
part  of  a  State  to  educate  its  citizens  on  electrical  mat- 
ters. The  bulletin  is  not  committed  to  any  cause  and 
was  prepared  as  an  educational  effort.  There  are  many 
examples  and  diagrams  calculated  to  indicate,  especially 
to  rural  residents,  the  principles  of  electricity,  types  of 
rates,  reasons  for  various  types,  and  other  economic 
features  of  the  electrical  business. 

Among  the  matters  taken  up  in  the  various  chapters 
are  definitions  of  electrical  units,  analogies  between 
electric  power  and  man  power,  fixed  and  variable 
charges,  effects  of  load  factors,  types  of  power  and 
lighting  tariffs,  and  rules  and  regulations  of  the  public 
service  commissions.  There  is  a  complete  chapter  on 
electricity  in  the  home,  covering  lighting,  heating, 
cooking  and  general  appliances. 
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Getting  the  Business  in  South  America 

Ways  and  Means  of  Starting  and  Developing  Trade  in  the  Large  South  American  Markets, 
Where  United  States  Manufacturers  Now  Have  an  Opportunity 

By   A.   H.   Keleher 


A  MANUFACTURER  who  desires  to  get  business 
in  South  America,  but  who  has  had  no  previous 
experience  in  that  market,  should  first  find  out 
whether  there  is  a  demand  for  his  product.  He  can 
do  this  by  calling  on  export  agents  and  commission 
houses  in  New  York  City.  He  can  find  out  what  the 
probable  volume  of  demand  would  be  and  how  his  ma- 
terial must  be  changed  and  adapted  for  the  South 
American  market. 

However,  any  manufacturer  who  has  material  which 
would  meet  with  ready  sale  in  South  America  ought  to 
be  in  that  market  already.  If  he  is  not,  then  either  his 
material  is  not  suitable  for  sale  in  South  America  or 
there  is  some  broad  controlling  reason  why  he  does  not 
wish  to  sell  there. 

If  the  manufactured  product  is  good  and  the  prices 
are  reasonable,  there  are  men  who  are  looking  for  good 
material  all  the  time.  Such  men  would  have  worn  a 
path  to  the  factory  before  now.  There  are  manufac- 
turers who  have  material  which  is  salable  in  South 
America,  but  who  do  not  wish  to  sell  it  there.  I  know 
of  a  well-known  manufacturer  of  electrical  glassware 
who  gets  so  large  a  business  in  North  America  that 
he  is  not  interested  in  South  American  prospects. 

After  a  manufacturer  has  found  for  himself  whether 
there  is  a  demand  for  his  material  in  South  America, 
the  question  of  the  volume  of  sales  he  can  make  should 
decide  the  methods  which  he  will  follow  in  entering 
the  market.  He  could  either  send  his  own  man  direct, 
give  his  agency  to  a  manufacturer's  export  agent  who 
travels  for  allied  lines  in  South  America,  or  merely 
solicit  business  through  the  New  York  commission 
houses  that  are  constantly  in  the  market  for  such  ma- 
terial as  he  produces. 

Commission  House  Arrangement 

If  a  manufacturer  is  working  on  a  very  small  capital 
it  would  be  better  for  him  to  make  some  arrangement 
with  a  commission  house  because  he  will  be  paid  cash 
in  New  York  for  his  material.  But  in  exchange  for 
this  security  of  payment  he  will  get  a  minimum  amount 
of  business.  This  might  be  a  good  way  to  begin.  I  have 
known  manufacturers  who  began  in  this  way  and  after 
their  business  became  developed  to  a  certain  point  gave 
the  agency  to  a  manufacturer's  agent. 

A  manufacturer's  agent  is  in  a  much  better  position 
to  specialize  than  a  commission  house  that  sells  any- 
thing from  needles  to  haystacks. 

Only  very  large  firms  that  make  material  which  is 
in  great  demand  in  South  America  and  that  are  in  a 
position  to  compete  with  the  world  should  send  their 
own  men  to  South  America,  for  otherwise  expenses 
would  be  too  heavy  for  the  volume  of  business  secured. 

If  a  manufacturer  sends  his  own  salesmen,  he  is  con- 
fronted with  the  problem  of  securing  a  good  man,  one 
who  speaks  Spanish  and  Portuguese  and  is  gentlemanly, 
diplomatic  and  tactful.  It  is  difficult  to  get  such  men 
in  this  country. 

A  manufacturer  should  advertise  his  products  in 
South  America.  Usually  manufacturers  claim  that 
they  cannot  afford  to  advertise  there.  I  have  known 
manufacturers  who  are  tremendous  advertisers  in  this 
country  but  who  were  unwilling  to  do  very  much  in 
South  American  markets.     This  is  to  be  regretted ;   I 


have  always  claimed  that  advertising  pays  double  in 
South  America.  In  the  Argentine,  for  instance,  the 
people  are  peculiarly  receptive  to  advertising.  Rates 
in  the  principal  magazines  and  newspapers,  of  which 
there  are  many  that  are  good  in  South  America,  are 
extremely  reasonable.  If  a  manufacturer  has  a  special 
trade  mark  he  can  make  it  known  by  constant  adver- 
tising and  afterward  it  will  have  preference  over  any 
other  brand  in  the  Argentine.  I  have  in  mind  par- 
ticularly one  popular  American  electrical  article  in  the 
Argentine  and  Brazilian  markets.  Three  years  ago 
people  talked  price  only  but  now  in  many  cases  they 
demand  this  article  by  its  trade  name. 

In  order  to  succeed,  a  manufacturer  must  have  not 
only  a  good  selling  agent,  but  he  must  have  also  a  good 
export  manager  imbued  with  the  export  idea.  To  illus- 
trate this  point,  the  export  manager  for  a  large  Ameri- 
can manufacturer  is  one  of  the  cleverest  in  the  busi- 
ness. Ke  has  made  this  reputation  in  three  years.  He 
not  only  has  a  successful  South  American  business  but 
he  has  expanded  his  export  trade  throughout  the  world. 
He  has  the  export  idea  developed  to  its  highest  extent. 
With  such  a  man  at  the  head  of  the  export  department, 
success  cannot  be  denied.  In  the  same  line  of  electrical 
material  I  know  several  other  manufacturers  who  are 
getting  little  or  no  business  in  South  America.  I  do 
not  believe  that  they  have  "the  export  idea." 

Adaptation   Is   Necessary 

In  order  to  develop  trade  an  American  manufacturer 
should  use  "adaptation"  for  his  motto.  By  this  I  mean 
that  he  should  adapt  his  languages,  methods  and  articles 
to  the  needs  of  the  people  with  whom  he  is  to  deal  and 
in  doing  this  he  should  have  a  different  adaptation  for 
each  country. 

In  a  great  many  respects,  Brazil  should  be  treated 
differently  from  Argentine.  For  instance,  many  manu- 
facturers do  not  attach  the  proper  importance  to  the 
difference  in  languages  in  Brazil  and  Argentine.  A 
manufacturer  should  get  out  a  small  Portuguese  catalog 
for  Brazil  and  a  Spanish  catalog  for  all  of  the  rest  of 
South  America. 

What  steps  other  than  the  securing  of  representation 
is  it  necessary  for  the  manufacturer  to  take — that  is 
to  say,  in  the  way  of  obtaining  licenses  for  the  traveler, 
shipping  connections,  provision  of  an  export  organiza- 
tion at  the  home  office,  study  of  credit  and  exchange, 
training  of  employees,  special  methods  of  packing,  etc.? 
It  is  scarcely  worth  while  to  go  into  detail  on  these 
questions  because  they  are  so  simple  and  they  cease 
to  become  problems  as  soon  as  you  get  a  good  person  or 
firm  to  take  up  the  representation  in  South  America. 

As  to  how  long  it  will  take  a  small  manufacturer  to 
develop  a  market  for  his  products  in  the  principal  South 
American  centers,  that  depends,  of  course,  on  the  value 
of  the  selling  proposition.  If  the  material  is  good  and 
the  prices  are  right  and  the  export  manager  has  the 
export  idea  and  the  selling  agent  is  a  good  one,  three 
years  will  bring  very  good  results.  There  should  be 
no  expense  to  this  if  the  proposition  is  a  sound  one; 
that  is,  if  the  expenses  are  carried  over  three  years. 
One  manufacturer  of  electrical  glassware  made  his  ex- 
penses during  the  first  year  and  in  the  next  two  suc- 
ceeding years  made  good  profits. 
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in  one  respect,  1 1 1 « •  present  li  en  opportune  time  for 
u  manufacturer  to  finer  the  South  American  markets 
end  in  another  respect  it  is  an  Inopportune  time,     I 

•  in   opportunity  because  our  most   intelligent   com 
petitor,  who  lives  In  Europe,  Is  otherwi 
Ing  the  market   for  us.     it   is  Inopportune  because  it 
offers  us  an  opportunity  for  getting  e  very  bad  repute 
(um  for  giving  poor  service  and  poor  delivery.     I  refer 
to  conditions  which  exist  whereby  an  American  manu- 
facturer receives  an  order  for  e  shipment  to  a  Smith 
American  country,  end  due  to  the  fact  thai  his  domestic 
business   is   so   flourishing,   talus    from   six   to   eight 
months   to   make   deliveries   in   Smith    America.    The 
American   manufacturer   Is  getting  an   unprecedented 


amount  <»r  i  from  all  parts  of  the  world,  and 

he  Is  making  nian.s    mistakes  in  his  export   trade.     Euro 

pean  manufacturers  are  making  capital  of  this  condi- 
tion. Many  South  American  customers  stale  that  they 
will  take  their  bU  a\    from  us  immediately  alter 

the  war  becaU   e  Of  the  poor  way  in  which  we  handle  it 

Finally,  conditions  have  improved  in  South  America 
during  the  last  two  yeai        But,  due  to  man,   reasons, 

they  are  far  from  normal  at  the  pre  '-nt  time.  How 
ever,  there  have  heen  very  few  losses  during  the  last 
year,  and  in  general  it  is  quite  safe  to  do  business  with 
the  average  South  American  importer  because  he  is 
extremely  honest.  He  is,  therefore,  entitled  to  credit, 
his  demands  in  this  respect  usually  being  ninety  days. 


Is  the  Central  Station  Customer  "Always  Right"? 

An   Answer   Based    Upon   an   Ohio   Company's   Twelve 
Months'  Experience  with  Its  New  Bureau  of  Adjustments 

B"i  Frank  Wert 

Mahoning  .<:  Shenango  Railway  ft  Light  Company,   Youngstown,  Ohio 

Believing  that  the  customer  with  a  complaint,  and  the  company  itself  should  have  a  com- 
mon meeting  place,  the  Youngstown  (Ohio)  central  station  one  year  ago  established  its  Bureau 
of  Adjustments,  creating  also  in  this  way  an  agency  for  the  reparation  of  errors,  for  the  ade- 
quate explanation  of  misunderstandings,  and  for  making  plain  the  simplicity  of  some  of  those 
processes  which  appeal  to  the  uninitiated  public  as  deep  mysteries. 

In  the  following  paper,  read  before  the  meeting  of  Ohio  new-business  managers  at  Toledo  last 
week,  Mr.  Wert  recounts  the  experiences  of  twelve  months'  operation  of  the  bureau,  and  expresses 
his  belief  that  the  customer  is  always  right  till   it  is  proved  otherwise. 


FOR  many  years  the  affairs  of  public  utilities  were 
looked  upon,  both  by  those  within  and  those  with- 
out, as  something  apart  from  ordinary  businesses; 
but  that  is  no  longer  so.  More  and  more  successfully 
are  the  men  engaged  in  this  line  of  endeavor  forcing 
recognition  of  the  fact  that  the  central  station  is  prop- 
erly a  business,  and  that  the  service  the  central  station 
sells  is  strictly  analogous  to  the  goods  on  the  merchant's 
shelves;  the  uses  in  which  the  kilowatt-hour  are  con- 
sumed parallel  those  of  food,  or  coal,  or  clothing  in  the 
household;  the  effect  of  economic  conditions,  of  labor 
costs,  of  prices  of  materials,  on  production  costs,  prices 
to  the  consumers  and  profits  of  the  central  station  are 
no  whit  different,  broadly  speaking,  than  the  effect  of 
these  forces  on  any  other  industrial  or  commercial  en- 
terprise. 

If  these  statements  are  true,  and  I  believe  they  are, 
then  the  application  of  mercantile  methods  to  the  busi- 
ness of  the  central  station  in  its  transactions  with  its 
patrons  is  proper.  If  "the  customer  is  always  right"  in 
the  retail  dry  goods  store,  is  he  not  always  right  in  the 
electric  light  company's  office? 

Respects  in  Which  Our  Business  Is  "Different" 

On  broad,  general  grounds  our  business  is  similar  to 
that  of  any  merchant,  but,  of  course,  in  a  more  re- 
stricted sense  there  are  distinct  differences,  and  several 
of  them  have  direct  bearing  on  the  relations  of  the  com- 
panies to  the  consumers.  In  the  first  place  the  customer 
is  not  thoroughly  conscious  of  the  delivery  of  our  com- 
modity for  his  consumption.  The  grocer's  boy  makes 
his  rounds  and  leaves  substantial  evidence,  in  the  form 
of  coffee,  sugar,  flour,  potatoes,  of  the  fact  that  some- 
thing has  been  bought  and  must  be  paid  for.  The  deliv- 
ery of  electricity  is  silent,  unseen,  and  coincident  with 
the  desire  to  use  it.    There  is  no  consciousness  on  the 


part  of  the  customer  of  receiving  something  before  it 
possibly  can  be  put  to  use.  The  only  concrete  transac- 
tion is  the  receipt  of  the  bill  long  after  the  service  has 
been  thus  insensibly  used. 

Secondly,  the  means  of  measurement  is  not  such  as  is 
to  be  possessed  personally  by  the  consumer  or  to  be 
checked  and  verified  readily  by  him.  Kitchen  scales, 
yardsticks  and  quart  measures  may  easily  be  employed 
to  give  assurance  that  full  quantities  are  being  received; 
but  we  do  not  have  electric  meters  stowed  away  in  the 
cupboard  to  be  brought  forth  and  used  at  any  time  we 
may  feel  that  the  amount  of  electricity  being  used  and 
the  amount  being  paid  for  vary.  The  nearest  approach 
in  form  to  the  electric  meter  in  common  use,  perhaps, 
is  the  watch,  but  even  here  the  owner  may  stop  at  any 
jeweler's  window  and  ascertain  for  himself  just  how 
much,  if  any,  his  timepiece  departs  from  the  standard. 

In  the  third  place  the  customer  of  a  public  utility 
cannot,  usually,  change  from  one  dealer  to  another  at 
will.  He  forgets,  perhaps,  that  this  lack  of  competition 
for  his  trade  is  more  than  made  up  by  regulation  by 
public  utilities  commissions  and  that  this  is  a  surer 
safeguard  for  the  consumer  than  unregulated  competi- 
tion. This  probably  accounts  in  a  measure  for  the  fact 
that  many  patrons  of  a  public  service  corporation  will 
not  accept  as  axiomatic  that  its  business  properly  should 
be  considered  on  the  same  plane  as  that  of  a  department 
store  and  therefore  that  some  will  descend  to  practices, 
which,  if  directed  toward  any  merchant,  would  be  ad- 
mittedly, even  in  their  own  minds,  cheating  and  theft. 

If  you  accept  these  statements  as  approximately  cor- 
rect, then,  is  it  not  even  more  important  for  the  central 
station  than  for  the  department  store  to  provide  a  com- 
mon meeting  place  for  aggrieved  patron  and  company; 
to  establish  an  agency  for  making  reparation  for  errors ; 
to  assure  adequate  explanation    of   misunderstandings, 
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id  to  make  plain  the  simplicity  of  some  of  those 
rocesses  which  appeal  to  the  uninitiated  as  deep  mys- 
ries? 

It  seemed  so  to  our  company  and  a  little  more  than  a 
;ar  ago  we  established  what  we  call  the  "Bureau  of 
djustments."  We  avoided  the  designation  of  "Com- 
aint  Bureau,"  for  we  did  not  want  to  give  the  impres- 
on  that  a  patron  must  "kick"  to  get  a  hearing.  "Come 
i  and  talk  it  over  with  us  and  let  us  both  see  whether 
e  cannot  find  out  what  is  wrong"  was  the  gist  of  our 
ivitation  to  our  patrons. 

Immediately,  of  course,  arose  the  question:  "Is  the 
istomer  always  right?" — for,  despite  the  fact  that  the 
lsiness  house,  which  promulgated  the  pronouncement 
lat  the  customer  is  always  right,  has  repudiated  the  es- 
>nce  of  that  slogan,  the  thought  has  taken  its  place 
nong  the  rules  of  business  and  the  question  of  just 
3W  far  the  customer  shall  be  considered  right  must  be 
iswered  if  the  sharp  corners  in  the  relations  between 
uyer  and  seller  are  to  be  blunted  and  smoothed. 

Our  conception  of  a  Bureau  of  Adjustments  led  us 
i  make  it  independent  of  the  jurisdiction  of  the  ac- 
mnting  and  treasury  departments,  against  which  the 
rievances  of  customers  naturally  would  be  directed. 
re  wanted  to  be  in  a  receptive  mood  and  we  did  not 
ant  to  be  too  greatly  handicapped  by  an  affectionate 
;gard  for  methods  of  doing  business  which  might  come 
nder  the  fire  of  patrons.  We  wanted  to  find  out  to 
hat  extent  rules  and  customs  proved  irksome  to  our 
msumers.  But  above  all  we  wanted  to  find  out  just 
3w  far  the  customer  must  be  considered  right,  and 
lerefore  we  wanted  a  sort  of  intermediary  between  the 
jmplainant  and  the  defendant  department. 

In  the  year  just  closed  the  bureau  received  1482  com- 
laints.  Of  this  number  635,  or  42.8  per  cent,  were 
;ttled  in  the  bureau  without  the  necessity  of  reference 
)  the  departments  affected.  The  remaining  847  were 
jferred  to  one  or  more  departments  for  information, 
lvestigation  or  advice.  Of  the  whole  number  67  per 
;nt,  or  approximately  1000,  were  from  consumers  of 
ectricity. 

Nearly  one-half  of  these  complaints,  or  to  be  exact, 
35,  were  based  solely  on  the  contention  that  the  "bill 
as  too  high,"  while  227  challenged  the  accuracy  of  the 
illing,  leaving  something  more  than  300  for  the  vari- 
us  other  grounds  for  grievances.  Fully  75  per  cent  of 
le  cases  affecting  the  electric  department  revolved  di- 
sctly  around  the  question  of  how  much  money  was  due 
ie  company. 

And  out  of  those  746  cases  only  one  complainant  ex- 
ressed  the  fear  that  his  bill  was  too  small.  When  our 
jpervisor  of  adjustments  heard  that  man's  story  he 
irew  his  arms  around  him  and  wept  on  his  shoulder. 

Some  of  the  Incidents 

A  man  whose  bill  normally  should  be  about  $3.50 
ame  in  to  complain  of  a  bill  he  had  just  received  for 
14.  He  had  been  a  steady  consumer  and  his  account 
howed  only  the  seasonal  fluctuation.  His  meter  read- 
ig  was  found  to  be  absolutely  correct  and  his  meter 
roved  on  test  to  be  99.9  per  cent  accurate.  His  instal- 
ition  revealed  no  cause  for  a  sudden  increase  in  con- 
umption.  Furthermore  the  check  reading  showed  that 
is  use  of  electricity  had  returned  to  normal. 

Was  that  customer  right  in  his  contention  that  his 
>ill  was  too  high?  One  hundred  and  fifty  more  units 
han  usual  had  passed  through  his  meter.  Of  that  there 
*as  no  doubt.  Whether  a  ground  that  had  burned  off 
s  an  acceptable  explanation  or  not,  it  appeared  certain 
hat  this  customer  had  had  no  use  of  those  150  units 
md  our  bureau  took  the  view  that  he  was  right  and 
;ave  him  credit  accordingly. 

Within  a  few  days  another  customer  presented  an 
ilmost  similar  case,  apparently.     His  bills  seldom  had 


gone  above  $1.50,  but  this  time  it  called  for  $13.65.    He 
was  sure  he  had  not  used  the  current. 

"Have  you  been  using  an  electric  heater?"  he  was 
asked. 

"Oh,  yes,"  he  replied.  "My  wife  and  I  think  it  is  very 
pretty  and  we  let  it  on  all  night." 

He  freely  told  how  long  and  for  about  what  hours  he 
had  used  this  device.  The  result  in  watt-hours,  and 
kilowatt-hours  was  figured  out  for  him  and  his  parting 
comment  was:     "That's  one  on  me." 

Again  a  man  came  into  the  bureau  who  had  consist- 
ently been  receiving  a  minimum  bill.  This  time  the  bill 
called  for  $1.01,  or  1  cent  more  than  he  had  previously 
paid. 

."It's  not  the  cent,"  he  explained,  "but  I  don't  intend 
to  pay  you  more  than  is  coming  to  you." 

His  account  for  some  months  back  was  gone  over  as 
carefully  as  though  the  amount  involved  was  of  real 
consequence  and  the  principle  of  the  minimum  charge 
and  the  measurement  of  current  was  explicitly  ex- 
plained. He  was  satisfied  about  that  cent,  but  he  made 
another  startling  discovery.  He  usually  had  not  con- 
sumed as  much  current  as  he  could  have  done  and  still 
have  paid  only  a  dollar.  This  fact  impressed  him  and 
he  announced  that  he  did  not  intend  to  let  anything  like 
that  get  by  him  again.  He  would  buy  an  electric  iron 
and  use  up  his  full  dollar's  worth  each  month.  We  were 
satisfied,  for  we  felt  sure  that  he  had  taken  himself  out 
of  the  dollar  class  for  good  and  all. 

Is  a  Customer  Right  When  He's  Wrong? 

But  the  question  remains,  were  these  customers  right? 
Did  they  have  a  real  grievance?  We  feel  that  in  these 
cases  and  in  innumerable  others  which  might  be  cited, 
the  customer  in  his  own  mind  was  absolutely  convinced 
that  he  was  right.  The  grievance  actually  existed  and 
the  fact  that  it  could  be  removed  by  explanation  made  it 
no  less  real  than  if  a  refund  had  been  necessary  to  make 
reparation. 

That  the  removal  of  such  grievances  is  important  I 
believe  is  demonstrated  by  the  fact  that  only  a  negligible 
number  of  our  customers  have  returned  after  they  once 
have  received  a  full  explanation  which  has  satisfied  their 
doubts  and  suspicions.  It  is  not  hard  to  satisfy  a  com- 
plainant when  a  real  error  is  found ;  it  is  only  when  the 
error  is  in  their  own  understanding  that  the  problem  is 
difficult.  To  aid  in  this  work  our  bureau  uses  charts 
showing  the  varying  hours  of  darkness  and  daylight, 
a  board  equipped  with  lamps  of  varying  sizes  and  glass- 
incased  meter  and  similar  devices. 

Naturally,  when  a  customer  goes  beyond  the  mere 
assertion  that  his  bill  must  be  wrong  and  tries  to  sup- 
ply a  diagnosis,  he  turns  to  the  meter.  Either,  he  de- 
cides, it  must  be  "fast"  or  else  the  reader  was  careless. 

To  the  average  customer  the  meter  is  a  mysterious 
thing.  He  is  apt  to  conjure  up  all  sorts  of  weird  things 
that  the  meter  can  do  or  that  can  be  done  to  the  meter. 
Some  of  them  go  so  far  as  to  think  that  the  meter  should 
be  eliminated  as  wholly  undesirable,  and  install  "jump- 
ers" as  their  solution  of  the  evil. 

Our  own  idea  of  a  solution  is  somewhat  different — it 
is  to  rob  the  meter  of  its  mystery  and  not  the  company 
of  its  income.  Our  bureau  never  misses  an  opportunity 
to  explain  the  working  of  the  meter  and  the  manner  of 
reading  it.  These  explanations  are  made  with  the  meter 
in  the  bureau's  office,  lamps  of  various  sizes  are  placed 
in  action,  the  consumer  is  asked  to  count  the  revolutions 
of  the  disk  and  to  compute  the  consumption  and  a  book- 
let is  given  to  him  explaining  how  the  meter  should  be 
read. 

"That's  all  right  with  your  meter  here  in  the  office," 
said  one  skeptic,  "but  how  about  mine  at  home?"  That's 
the  one  that's  fast." 

"But,  my  dear  man,"  was  the  reply,  "I  am  telling  you 
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all  this  m.  thai  you  can  do  t J 1  * •  same  thing  at  home." 
And  then   lor  tin-  first    tunc,   li:       u    picion    ihOWed      i  v* » ' 

<>f  yt\  [ng   wa\  . 

"Do  you  mean,"  Mid  Another  eceived  the  ex 

planation  and  the  booklel  with  ipacei  for  him  t"  mark 
i"  meter  readings,  "thai  you  arc  willing  thai  i  should 
read  that  met 

'"id.    "We  air  anxious  t"  have 
all  of  our  customers  able  to  read  their  met.  i 

"Well,    if   that    is   the  case,"    he   Came   hark,    "what    i- 

th<  use  of  mj  doing  it  .'" 

\  <;<ioi»  mi  mori  Will  Help  Preven i  Refi  ited 
i  iipositions 

There  arc  other  classes  of  complaints  which  arc  a  hit 
more  difficult  Every  month  in  the  last  year  we  have 
had  one  or  more  complaints  based  on  the  allegation 
that  the  demand  rating  was  wrong.  Out  of  twenty-one 
such  eases  one  allegation  was  well  founded.  Every  other 
one  was  based  on  the  mere  faet  that  the  next  door  neigh- 
bor, whose  house  "is  just  the  same  size  and  who  hums 
more  light  than  1  do,"  had  a  lower  rating. 

Every  month  also  we  have  had  people  demand  the  dis- 
count privilege  after  the  discount  period  had  expired. 
This  class  of  complaints  has  revealed  quite  a  percentage 
of  complainants  who  are  not  right  and  furthermore  who 
apparently  know  that  they  are  not  right.  What  they 
want  is  a  special  privilege,  an  exception  in  their  case. 
It  is  difficult  sometimes  to  convince  them  that  the  im- 
proper granting  of  a  discount  would  be  discriminatory 
and  therefore  illegal.  Sometimes  they  admit  cheerfully 
that  the  rule  should  be  enforced  against  all  but  them- 
selves. 

One  man  claimed  the  discount  on  the  ground  that  his 
bill  had  not  been  mailed  to  him.  The  case  was  investi- 
gated and  doubt  as  to  whether  the  bill  had  been  mailed 
was  aroused.  The  customer  was  assumed  to  be  right, 
his  version  was  accepted  and  he  received  the  benefit  of 
the  discount. 

Seven  or  eight  months  later  he  came  again.  He  had 
mislaid  his  bill  and  had  forgotten  to  pay  it.  He  would 
be  gratified,  he  said,  to  receive  the  benefit  of  the  dis- 
count. He  was  not  gratified,  and  furthermore  our  as- 
sumption that  we  had  done  the  just  thing  some  seven 
months  before  was  shaken.  Apparently  this  customer 
was  far  from  right. 

Another  customer  claimed  the  discount,  saying  that 
five  days  before  the  discount  period  expired  his  house 
had  been  quarantined  and  that  therefore  he  had  not  had 
a  chance  to  avail  himself  of  the  discount.  Of  course  he 
could  have  paid  the  bill  in  the  early  part  of  the  discount 
period,  but — well,  the  doubt  was  resolved  in  his  favor 
and  he  certainly  felt  that  nothing  more  than  justice  had 
been  done  him. 

The  Customer  Is  Right  Until  He  Is 
Proved  Wrong 

We  do  not  feel  that  our  thirteen  or  fourteen  months 
of  experience  and  observation  have  found  the  absolute 
answer  to  "Is  the  customer  always  right?"  but  it  has 
led  us  to  certain  definite  conclusions  with  regard  to  our 
relations  with  our  customers. 

We  have  invited  all  our  patrons  to  come  to  us  with 
any  misunderstanding  or  grievance.  Every  bill  carries 
that  invitation  and  so  does  every  transfer  issued  on  our 
railway  lines  as  well  as  occasional  newspaper  advertise- 
ments. We  have  made  145,000  meter  readings  and  is- 
sued approximately  as  many  bills  in  the  last  twelve 
months  and  1000  electric  customers  have  made  com- 
plaints, though  many  of  them  have  been  little  more  than 
inquiries.  On  the  basis  of  these  separate  transactions 
with  our  customers  there  thus  has  been  less  than  seven- 
tenths  of  1  per  cent  of  complaint,  perhaps  less  evidence 


"i  di    aii  faction  than    ometimes  might  he  expected. 

Ami  ■  complainants  there  have  been  vei 

who  avowedly  have  remained  dissatisfied,  For  the  most 
part  the  efforts  of  the  adjusters  have  been  successful 
and  tho  e  who  voluntarily  have  expressed  appreciation 
oi  fan-  treatment  have  tar  outnumbered  those  who  have 
refused  to  he  mollified,  Some,  when  the  light  of  un- 
derstanding has  dawned  upon  them,  have  asked  pardon 
for  needlessly  taking  up  our  time,  while  oth< 
come  back  with  the  statement  that  "you  straightened 
that  other  matter  out  so  nicely  for  me  that  I  thought  I 
would  ask  you  to  look  into  this  also." 

We  have  noted  only  a  comparatively  small  number  of 
cases  in  which  it  was  evident  that  the  complaint  was 
made  in  had  faith.  In  nearly  every  case  the  grievance 
is  real  and  convincing  in  the  mind  of  the  complainant 
or  else  he  would  not  come  near  us.  True,  some  of  them 
feel  that  they  must  "stand  up  for  their  rights  and  fight" 
but  when  they  find  that  they  not  only  are  welcome,  but 
that  they  may  tell  all  that  they  feel  and  then  they  are 
questioned  for  further  details,  they  usually  lose  this 
combative  feeling  and  are  willing  to  discuss  their  griev- 
ances as  business  matters. 

We  started  our  Bureau  of  Adjustments  on  the  basis 
that  each  grievance  is  real,  is  truly  presented  and  must 
be  heard  in  that  spirit.  It  cannot  be  heard  in  any  other 
spirit,  if  good  is  to  be  accomplished.  As  former  Presi- 
dent Taft  put  it  in  a  recent  address :  "You  cannot  con- 
vince a  man  if  you  base  your  arguments  on  the  assump- 
tion that  he  is  a  fool." 

Our  answer  then  to  the  question  "Is  the  customer  al- 
ways right?"  in  so  far  as  we  can  give  one,  is  that  the 
customer  is  always  right  till  it  is  proved  otherwise. 


Incandescent  Lamp  with  Ribbon  Filament 

Frederick  G.  Keyes  discloses  in  patent  No.  1,206,333 
a  method  of  increasing  the  light-giving  quality  of 
tungsten  filaments  by  forming  the  latter  into  crimped 
ribbons.  Naturally  the  potential  has  to  be  diminished 
in  consequence,  whereas  the  current  rises  to  from  3  to 


RIBBON  FILAMENT  TUNGSTEN  LAMP 

50  amp.  A  further  evident  advantage  is  that  the  fila- 
ments are  less  fragile  than  those  in  ordinary  com- 
mercial use.  In  this  way  lamps  of  exceedingly  high 
candle-power  are  obtainable  without  visibly  shorten- 
ing the  life  of  the  lamps.  The  patent  has  been  as- 
signed to  the  Cooper  Hewitt  Electric  Company  of  Ho- 
boken,  N.  J. 
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Features  of  New  Jersey  Company's  New  Station — II 

Arrangements  Made  at  the  Essex  Station  of  the  Public  Service  Electric  Company  for  Provid- 
ing Continuous  Excitation  and  Assuring  Reliable  Operation  of  the  Station  Auxiliaries 

By  P.  H.  Chase 

Member    of    the    Engineering    Department    of    the    Public    Service    Electric  Company  of  New  Jer»e> 


IN  the  last  issue  of  Electrical  World  were  described 
the  general  layout  of  the  Essex  station,  main  elec- 
trical connections,  switching  and  protective  schemes, 
type  of  control  and  high-tension  testing  equipment.  This 
article  deals  with  the  arrangements  for  successively 
connecting  independent  sources  of  excitation  energy, 
assuring  the  operation  of  the  plant  auxiliaries,  sig- 
naling and  communicating  between  departments  and  il- 
luminating the  station. 

Provisions  for  Assuring  Reliable  Excitation 

Regular,  emergency  and  spare  excitation  is  fur- 
nished so  there  is  little  possibility  of  interruption  to 
service  due  to  excitation.  Regular  excitation  is  fur- 
nished by  the  shunt-wound  exciters  directly  connected  to 
the  generators,  thus  trouble  with  the  excitation  of  one 


of  trouble  on  the  direct-connected  exciter  is  quickly 
eliminated  automatically.  While  the  emergency  battery 
is  carrying  the  load  temporarily  the  operator  can  start 
the  spare  exciter,  parallel  it  with  the  battery  and  then 
disconnect  the  battery.  The  latter  will  then  be  in  readi- 
ness for  trouble  on  another  generator  field.  The  spare 
exciter  control  connections  are  arranged  so  that  they 
may  be  transferred  to  the  panel  controlling  the  gen- 
erator which  it  is  exciting. 

A  contact-making  voltmeter  is  provided  for  maintain- 
ing the  exciter-battery  voltage  near  that  of  the  direct- 
connected  exciters  so  excessive  voltage  fluctuation  will 
be  avoided  when  a  generator  is  suddenly  connected  to 
the  battery.  The  end-cell  switches  are  in  duplicate  to 
permit  charging  the  battery  at  the  same  time  it  is  dis- 
charging, as  well  as  for  interchangeability.   The  battery 


FIGS.    1    AND    2— SECTION    OF    HIGH-TENSION    STATION-SERVICE    SWITCHING   APPARATUS    AND   TRANSFORMER    SECONDARY    SWITCH 


unit  cannot  affect  the  other  units  except  through  its 
effect  on  the  13,200-volt  buses.  Trouble  with  the  ex- 
citation of  a  generator,  however,  will  automatically 
cause  the  substitution  of  the  emergency  supply.  Emer- 
gency excitation  is  obtained  from  a  250-volt  exciter 
battery  located  in  the  switch  house,  to  which  the  field 
of  any  generator  can  be  connected,  either  automatically 
or  by  the  switchboard  operator  for  a  short  time,  until 
the  spare  excitation  supply  is  made  available.  Spare 
excitation  is  obtained  from  the  150-kw.  shunt-wound, 
motor-driven  exciter  in  the  turbine  room,  which  may  be 
started  up,  connected  to  any  generator  field,  and  wholly 
controlled  by  the  switchboard  operator  to  take  the  place 
of  the  faulty  direct-connected  exciter. 

In  case  the  voltage  across  the  generator  field  drops  to 
a  low  value,  a  low-voltage  relay  instantly  closes  a  circuit 
breaker  connecting  the  exciter  battery  to  the  generator 
field  and  causing  the  direct-connected  exciter  circuit- 
breaker  to  open  from  reverse  current;  thus  the  effect 


is  designed  to  supply  900  amp.  at  250  volts  for  thirty 
minutes,  which  is  sufficient  to  excite  one  25,000-kva. 
generator  at  full  load  for  over  one  hour,  or  two  gener- 
ators for  one-half  hour. 

Aluminum-cell  arresters  are  connected  across  the  field 
terminals  of  each  generator  to  absorb  the  "inductive 
kick"  or  rise  in  voltage  resulting  from  short-circuits  on 
the  high-tension  windings  and  disturbances  in  the  field 
circuit.  Others  are  also  connected  across  the  fields  of 
the  exciters  to  prevent  reversal  of  polarity.  This  novel 
application  of  aluminum-cell  arresters  has  proven  much 
superior  to  the  usual  discharge  resistance  by  protecting 
the  field  against  high  voltages  and  by  simplifying  con- 
nections. 

Features  of  Station  Power  System 

Since  electricity  is  used  to  drive  many  of  the  boiler- 
house  and  turbine-room  auxiliaries  in  addition  to  fur- 
nishing station  lighting,  maintaining  the  integrity  of 
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the  station  powei    >j  tern  I      econd  In  Import* ilj 

to  that  of  thecontrol  system.  Consequent^  i  very  com- 
plete scheme  of  mam  and  rclaj  connections  Is  provided 
to  minimize  and  restrid   pov  ■     nterruptl 

N  voltage  ol   ii"  ''',l  on  account  oi  the  greatei 

,  K   afforded  the  station  force  than  with  2400  volts, 
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become    overheated.    On  account  ol  the  larj una  ted 

i,,,,  epower  in  motors,  the  load  on  the  station  power 
tem  even  with  the  present  installation  is  con  Iderable 
Bn(j  the  ultimate  load  will  be  about  as  large  as  thai  now 
carried  a     commercial  load  by  the  company's  larj 
-  iii.  stat  ion. 

The  wiring  layout   for  the  station  power  an  ill 
shown  in  an  accompanying  diagram.    The  transformer 

ondary  leads  and  the    no  volt   buses  consist  of  six 
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and  also  on  account  of  the  great  saving  in  cable  and 
bus  investment  compared  with  220  volts.  Where  re- 
quired, variable  speed  control  of  motors  is  obtained 
either  by  changing  the  motor  winding  connections  or 
by  secondary  resistance.  Close  speed  adjustments  are 
obtained  by  mechanical  means. 

Mtrol  equipment  for  the  station-service  apparatus 
is  located  on  the  first  and  second  floors  of  the  switch 
house.  The  switchboard  on  the  second  floor  controls 
station  power  and  lighting  equipment  and  exciter 
battery  charging,  partly  duplicating  the  service  of  one 
of  the  boards  in  the  main  control  room. 

The  station  power  system  is  supplied  at  present  by  two 
3000-kva.  13,200  400-volt  water-cooled  transformers, 
one  being  a  spare.  A  third  unit  will  be  installed  this 
year,   space  being   provided   in   the   switch   house  for  a 


Separate  Femdz  to 
Sepmralr   /r-il-.to  »ac/7  Oil  Switch 

ea<h  Oil  5~.f<" 

GENERATORS   AND  FOR  ENERGIZING  CONTROL  SYSTEM 

0.25-in.  x  5-in.  copper  bars  per  phase.  On  account  of 
their  great  weight  and  the  tremendous  mechanical 
forces  which  may  result  from  short-circuits  on  the  440- 
volt  system  with  so  much  generator  and  transformer 
capacity,  the  bus  bars  are  ruggedly  supported.  The 
transformer  leads  and  the  tie  bus  are  carried  on  double 
supports  and  covered  where  possible.  The  group  buses 
are  inclosed  in  a  concrete  structure  with  doors  and  are 
mounted  on  supports  bracing  them  three  ways.  All  of 
the  oil  switches  are  electrically  operated.  From  the  440- 
volt  feeder  switches  in  the  switch  house,  power  is  dis- 
tributed directly  to  the  individual  motors  or  to  local 
distribution  centers  from  which  the  motors  are  supplied. 
One  direct-power  feeder  is  provided  for  the  two  motor- 
driven  auxiliaries  for  each  turbine— a  circulating  pump 
and  a  drv  vacuum  pump.    An  emergency  feeder  for  each 


FIGS    5  AND  6—  PORTION  OF  CONDUIT  ROOM  UNDER  CONTROL  ROOM    AND   SOME    MOTOR-DRIVEN    AUXILIARIES   INCLUDING   A 

CIRCULATING    PUMP 


total  of  four  3000  kva.  transformers.  The  transformers 
are  supplied  from  the  13,200-volt  buses  through  the 
feeder  oil  switches,  and  the  5  per  cent  reactance  coils. 
Provisions  have  been  made  to  serve  them  directly  from 
the  tie  feeders  from  other  stations  in  case  of  emer- 
gency. The  transformers  are  equipped  with  water-flow 
indicators  and  thermometers,  which  operate  an  alarm  in 
case  a  transformer  in  service  has  no  cooling  water  or 


dry  vacuum  pump  is  obtained  from  the  feed  to  another 
unit. 

The  power-distribution  system  for  the  boiler  house 
required  particular  attention  on  account  of  its  im- 
portance and  the  large  loads.  The  power-distribution 
center  for  the  equipment  in  the  first  section  of  the  boiler 
house  is  located  on  the  north  or  river  side  of  the  boiler- 
house  basement.    Provisions  will  be  made  for  a  similar 
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distribution  center  in  each  of  the  two  future  sections, 
and  for  four  large  main  feeders  from  the  switch  house 
440-volt  power  buses  to  each  of  these  centers.  Each  of 
these  feeders  consists  of  three  500,000-circ.  mil.  three- 
conductor  cables. 

Power  is  distributed  from  the  boiler-house  distribu- 
tion center,  through  electrically  operated  oil  switches, 
either  to  individual  motor  feeds  or  to  distribution  panels 


controllers,  with  indicators  to  show  the  position  of  the 
valves.  The  control  for  all  motor-operated  steam  valves 
in  the  boiler  house  is  also  located  in  the  boiler-room 
engineer's  office.  A  controller  permits  operating  the 
stoker-drive  motor  at  four  speeds,  while  a  throw-over 
oil  switch  allows  the  forced  draft  blower  motor  to  be 
run  at  two  speeds. 

It  is  apparent  that  the  reliability  of  the  power  service 


FIGS.   7,  8  AND  9 — ARRANGEMENT  AND  SUPPORT  OF  440-VOLT   BUSES  AND  TYPE  OF  BOILER  CONTROL  PANEL 


from  which  several  motors  are  supplied.  The  air  com- 
pressor and  the  fire  pump  have  individual  feeds.  The  oil 
switches  for  these  panels  are  controlled  from  the  boiler- 
room  engineer's  office.  Individual  switchboards  are 
mounted  near  each  boiler.  From  these  panels  are  con- 
trolled the  respective  group  oil  switch  and  the  switch- 
ing equipment  for  the  stoker,  forced-draft  and  induced- 


throughout  the  station  depends  very  largely  upon  the 
methods  used  for  protecting  the  transformers,  group 
buses,  main  feeder  oil  switches,  distribution  centers  and 
branch  circuits  against  interruptions.  The  power  trans- 
formers are  equipped  with  instantaneous  differential 
relays  which  will  open  both  the  13,200-volt  primary  oil 
switch  and  the   440-volt  secondary   oil   switch   only   in 


COAL 


FIG.   10 — RELATIVE  COURSES  AND  CONNECTIONS  OF   STATION- SERVICE   (  Hi    Ills 


draft  motors.  Indicating  and  recording  meters  are  also 
mounted  on  these  panels  to  give  steam  flow,  draft,  tem- 
perature, motor  current  and  stoker  shaft  speed.  Many 
valves  in  the  steam  and  water  piping  are  motor-operated 
to  permit  rapid  remote  control  of  valves  in  emergen- 
cies. They  are  also  supplied  from  the  exciter  battery. 
Control  is  obtained  by  double-throw  lever  switches  or 


case  there  is  a  short-circuit  in  the  transformer  or  in 
its  primary  or  secondary  leads.  Each  13,200-volt  pri- 
mary oil  switch  is  equipped  with  an  overload  relay  with 
a  high  time  setting  to  clear  any  trouble  which  has  not 
been  cleared  by  the  various  440-volt  oil  switches.  The 
440-volt  tie-bus  oil  switches  are  equipped  with  inverse 
time  overload  relays  so  that  a  severe  short-circuit  on 
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■  feeder  of  one  group  will  trip  the  tie-bus  oil  switch  for 
that  group  bus  and  thus  not  affect  the  other  tie-bus  oil 
switches.  All  the  140-volt  feeders  are  protected  by 
inverse  definite-time  overload  relays  so  adjusted  that  in 
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-ARRANGEMENT  OF   STORAGE  BATTERY  CELLS  AND  END- 
CELL    COPPERS 


case  of  a  severe  short-circuit  the  tie-bus  oil  switch  for 
that  group  bus  will  open  first,  isolating  that  group  bus. 
The  feeder  oil  switch  will  therefore  rupture  only  the 
short-circuit  current  from  one  transformer,  instead  of 
three  or  four.     Differential   relays  are  also  connected 


to  current  transformers  at  each  end  of  the  boiler-house 
feeders  so  they  will  isolate  a  feeder  in  case  there  is  a 
short-circuit  thereon.  All  of  the  boiler-house  branch 
circuit  oil  switches  are  protected  by  inverse-time  over- 
load relays.  Protection  against  short-circuits  in  cables 
supplied  from  distribution  panels  is  obtained  by  over- 
load fuses,  while  overload  and  low-voltage  protection  at 
the  motors  is  obtained  by  the  usual  starting  compen- 
sators, oil  switches,  or  contactors. 

Watt-hour  meters  and  ammeters  are  provided  through- 
out the  station  in  the  circuits  of  the  various  turbine- 
room,  boiler-house  and  coal-tower  motor-driven  auxil- 
iaries to  enable  the  operating  department  to  check  their 
operation.  On  account  of  the  large  number  of  meters 
required  and  the  balanced  loads  on  the  motors,  single- 
phase  watt-hour  meters  with  "Y-boxes"  are  used. 

Arrangements  for  Illuminating  Station 

The  lighting  system,  which  is  250-125-volt  three-wire, 
is  regularly  supplied  from  two  200-kva.  single-phase 
transformers,  fed  from  the  440-volt  60-cycle  power 
buses.  Provision  is  made  for  a  third  transformer.  In 
emergencies  direct-current  energy  may  be  supplied  from 
the  exciter  battery.  The  regular  lighting  makes  up 
about  four-fifths  of  the  total  lighting  throughout  the 
station.  From  the  main  lighting  buses,  main  feeders 
are  run  in  duplicate  to  each  lighting-distribution 
panel,  thence  branch  feeders  are  run  to  each  panel 
board. 

Emergency  lighting  makes  up  the  remaining  one-fifth 
of  the  lighting.  As  long  as  there  is  proper  voltage  on 
the  main  lighting  buses,  one  set  of  contactors  is  closed, 


TABLE  II 

—PRINCIPAL  electrical  equipment  of  boiler  house 

Equipment 

Type 

Rating                                 Operating  Condition 

Manufacturer 

8  stokers 

Underfeed 

10  retort    15,000  lb.  coal  per|Continuous  dumping 

hour 
Class  F,  No.  6$                            Variable  speed 
12hp.                                              Four  speed 

Sanford  Riley  Stoker  Company 

4  Reeves  transmissions 
8  stoker  motors 

Induction 

Reeves  Pulley  Company 
General  Electric  Company 

8  forced  draft  blowers 

Turbovane 

60,000  cu.  ft.  minute                ITwo-speed,  motor  driven 

B.  F.  Sturtevant  Company 

8  F.  D.  B.-motors 

Induction 

150  hp.                                          Two-speed 

General  Electric  Company 

8  induced  draft  fans 

Multivaue 

106,000  cu.  ft.  gases  400  deg.  Constant  speed, motor  driven 

r. 

100  hp.                                          'Constant  speed 

B.  F.  Sturtevant  Company 

S  1.  D.  F. -motors 

Induction 

General  Electric  Company 

1  fire  pump 

1  fire-pump  motor 

1  air  compressor 

1  alternating-current 

motor 

2  service  pump> 
2  S.  P.  turbines 

1  :\\r  compressor 


1  alternating-current 

motor 

2  coal  larries 

2  ash  locomotives. 
I  charging  equipment 


Two-stage  centrifugal 
Induction 
Straight  line 
Induction 

Single-stage 
Horizontal 
Straight  line 


Induction 

Weighing 

Electric  storage  battery 
Motor  generator 


1,000  gal.  per  minute 
100  hp. 

225  cu.  ft   per  minute 
75  hp. 

500  gal.  per  minute 

22  hp. 

100  cu.  ft.  per  minute 


15  hp. 
1.5-ton 
15  kw. 


j  110  lb.  total  head 
Constant  speed 
100  lb.  pressure 
Constant  speed 

110  1b.  total  head 
190  lb.  gage,  150  deg.  superheat 
1 100  lb.  pressure 


Constant  speed 

I  Motor  driven 
Storage  battery 
For  electric  locomotives 


Lea-Courtenay  Company 

Westinghouse  Electric  &  Manufacturing  Company 

Ingersoll-Rand  Company 

Westinghouse  Electric  &  Manufacturing  Company 

Lea-Courtenay  Company 

Westinghouse  Electric  &  Manufacturing  Company 

Ingersoll-Rand  Company 


Westinghouse  Electric  &  Manufacturing  Company 

Robins  Conveying  Belt  Company 

Westinghouse  Electric  &  Manufacturing  Company 

General  Electric  Company 
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Type 


Rating 


Operating  Condition 


Manufacturer 


jpnerators 

turbines 

condensers 

exciters 


exciter 
exciter  motor 

circulating  pumps 

C.  P.  motors 

air  pumps 

air  pump  motors 

crane 

air  washers 

oil  pumps 

oil  pump  motors 


Curtis-horizontal 
Two-pass  surface 
Direct  connected 


Shunt  wound 
Induction 

Horizontal-centrifugal 

Induction 

Le  Blanc 
Induction 

Electric  traveling 
Spray  system 

Centrifugal 
Induction 


25,000  kva. 

25,000  kw.,  twelve-stage 

32,000  sq.  ft.,  255,000  lb.  per 

hour 
100  kw.,  250  volts  compound 

wound 

150  kilowatts,  250  volts 
220  hp.,  1175  r.p.m. 

24,000  gal.  per  minute,  43  ft. 

max.  hd. 
350  hp. 

37.5  cu.  ft.  free  air  per  minute 
100  hp. 

100  ton,  94  ft.  span 
60,000  cu.  ft.  air  per  minute 

3-in.  150  gal.  per  minute 
7.5  hp. 


13,200  volts,  three-phase,  00 
cycle,  1800  r.p.m. 

190  lb.  steam,  150  deg.  super- 
heat 


Operated  as  shunt  machines  at 
1800  r.p.m. 

Reserve  equipment 
Reserve  equipment 


Motor  driven 
Constant  speed 


Motor  driven 
Constant  speed 


2-50  ton,  1-10  ton,  hooks 
Motor  driven  pumps,  10  hp. 


Motor  driven 
Constant  speed 


General  Electric  Company 

General  Electric  Company 

Westinghouse  Electric  &  Manufacturing  Company 

General  Electric  Company 

Allis-Chalmers  Mfg.  Company 
Allis-Chalmers  Mfg.  Company 

Westinghouse  Electric  &  Manufacturing  Company 

Westinghouse  Electric  &  Manufacturing  Company 

Westinghouse  Electric  &  Manufacturing  Company 
Westinghouse  Electric  &  Manufacturing  Company 

Morgan  Engineering  Company 
Spray  Engineering  Company 

Lea-Courtenay  Company 
General  Electric  Company 


onnecting  all  the  emergency  lighting  system  therewith, 
[owever,  when  the  voltage  drops  below  this  value,  this 
et  of  contactors  opens,  and  another  set  instantly  closes, 
onnecting  the  emergency  lighting  system  to  the  exciter 
attery.  As  soon  as  the  voltage  on  the  main  lighting 
uses  rises  again,  the  second  set  of  contactors  opens  and 
lie  first  closes  again.  Thus  the  emergency  lighting  sys- 
Bm  insures  that  there  will  be  at  least  some  lighting 
hroughout  the  station,  however  serious  any  interrup- 
ion  may  be. 
Indirect  lighting  fixtures  are  used  in  the  control  room 
nd  offices.  In  the  control  room,  provision  is  made  to 
onnect  part  of  the  lights  to  the  control  battery  in  case 
f  very  serious  trouble  to  the  lighting  system.  The 
urbine  room  has  large  ornamental  500-watt  tungsten 
racket  fixtures  on  the  pilasters  and  200-watt  units  on 
he  roof  trusses.  The  lighting  effect  is  pleasing,  as 
ray  brick  with  white  and  green  brick  for  trim  are  used 
n  the  walls.  Large  tungsten  units  are  used  in  the 
oiler  house. 

Signaling  and  Communication  System 

Very  complete  signaling  and  communicating  systems 
re  provided  to  keep  the  switchboard  operators  in  close 
ouch  with  the  load  dispatcher,  turbine  room  and  boiler 
louse.  To  notify  the  operators  in  case  of  opening  of 
il  switches,  grounds  on  feeders  and  other  operating 
roubles,  annunciators  and  a  bell  common  to  all  have 
>een  connected  with  each  class  of  electrical  equipment. 


The  signaling  system  includes  a  switch  on  each  genera- 
tor panel  in  the  control  room  controlling  signals  on  a 
large  illuminated  sign  in  the  turbine  room  and  duplicate 
signals  on  the  individual  turbine  signal  stands.  A  tur- 
bine-room whistle  is  automatically  sounded  with  each 
signal  from  the  control  room.  On  each  turbine  signal 
stand  is  a  switch  for  return  signals  to  the  control  room 
and  for  signaling  to  the  pump  attendant  in  the  turbine- 
room  basement.  The  operator  in  the  control  room  can 
also  indicate  on  bulletin  boards  in  the  boiler  house  the 
load  carried  by  the  station.  An  emergency  alarm  sys- 
tem is  installed  throughout  the  station  to  call  help  in 
emergencies.  Interphone  service  is  provided  in  the  vari- 
ous offices,  control  room,  load  dispatcher's  office,  through- 
out the  switch  house,  etc.  Trunk  lines  connect  with 
other  important  load-dispatching  centers.  Provision  has 
been  made  for  a  telautograph  system  between  the  con- 
trol room  and  load  dispatcher's  office  to  transmit  switch- 
ing orders  and  information  rapidly.  All  station  clocks 
and  curve-drawing  meters  are  synchronized  and  op- 
erated from  a  master  clock. 

Provision  has  been  made  throughout  the  station  for 
a  25-volt  multi-recorder  system  to  record  to  one-quarter 
of  a  second  the  sequence  of  the  movements  of  oil 
switches  and  the  action  of  other  important  apparatus. 
The  records  thus  obtained  are  expected  to  throw  valu- 
able light  on  the  action  of  switches,  relays  and  other 
equipment  where  records  in  the  past  have  been  inade- 
quate or  totally  lacking. 


TABLE  IV— ELECTRICAL  EQUIPMENT  IN  SWITCHHOUSE 


Equipment 


Type 


Rating 


Operating 
Condition 


Manufacturer 


jenerator  oil  switches 
'eeder  selector  oil  switches 
"eeder  oil  switches 
Iwitohboard  panels  and  control 
'ower-service  transformer  oil  switches 
ioiler-house  main-feeder  oil  switches 
iranch  power-service  feeder  oil  switches 
3, 200-volt  disconnecting  switches 
Iwitohboard    instruments   and    instrument 

transformers 
Jower-service  transformers 

lighting  transformers 

Exciter  battery 

Control  battery 
vlulti-recorder  battery 
-exciter  battery  end-cell  switches 
Exciter-battery  charging  set 

Control-battery  charging  set 

Multi-recorder    battery-charging    set 

Ash-handling  locomotive  charging  set 


0-2  double  break 

E-6 

E-6 

Slate,  oil  finish 

"Y" 

"Y" 

D-12 


160-cell  15-G  Exide 

60-cell,  11-G  chloride 
12-cell,  11-G  chloride 
Horizontal 
Induction  motor  driven 

Induction  motor  driven 

Induction  motor  driven 

Induction  motor  driven 


2000  amp.,  16,500  volt 
1200  amp.,  25,000  volt 
600-amp.,  25,000-volt 

5,000-amp.,  600-volt 

1,500  amp.,  600-volt 

300.    500   and    1,000-amp., 

600  volt 

15,000-volt 

3,000-kva.,  13,200-460-volt 

three-phase,    60-cycle 
200  kva.,  440-250-125-volt 

single-phase 
900    amp.,     thirty-minute, 

250  volts 
100  amp.,  eight-hour 
100  amps.,  eight-hour 
1500,  amps.,  fourteen-point 
75-kw.,  450-volt  generator, 

440-volt  motor 
35-kw.,  175-volt  generator, 

440-volt  motor 
7k  w.,     35-volt     generator, 
440-volt  motor 
15-kw.,  135-volt  generator, 
440-volt  motor 


Solenoid-operated 
Solenoid-operated 
Solenoid-operated 

Sole  no  id-operated 
Solenoid-operated 
Solenoid-operated 


Water-cooled 

Self-cooled 

Wooden  tanks 

Wooden  tanks 
Wooden  tanks 
Motor-operated 
Direct  connected 

Direct  connected 

Direct  connected 

Direct  connected 


*\  estinghouse  Electric  &   Manufacturing  Co. 
Westinghouse  Electric  &  Manufacturing  Co. 
Westinghouse  Electric  &  Manufacturing  Co. 
General  Electric  Company 
Condit  Elpctrical  Manufacturing  Company 
Condit  Electrical  Manufacturing  Company 
Condit  Electrical  Manufacturing  Company 
[General  Devices  &  Fittings  Company 
[Weston  Electrical  Instrument  Company 

I Allis-Chalmers  Mfg.  Company 

Moloney  Electric  Company 

Electric  Storage  Battery  Company 

Electric  Storage  Battery  Company 
Electric  Storage  Battery  Company      ■ 
Electric  Storage  Battery  Company 
Allis-Chalmers  Manufacturing  Company 

Allis-Chalmers  Manufacturing  Company 

Allis-Chalmers  Manufacturing  Company 

General  Electric  Company. 
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STATION   AND   OPERATING    PRACTICE 

I  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  /'<<j/n'i>- 
mentfor  Economical  Generation  and  Distribution  of  Electrical  Energy 


Construction  oi   .1  Simple  Flexible  Coupling 

HY    I  BON  URD    \     DOGG1  i  I 

in  the  electrical  laboratory  of  the  United  states 
Naval  Academy  at  Annapolis,  Md.,  it  has  been  found 
convenient  to  mounl  a  number  of  machines  on  wooden 

bases,  which  in  turn  are  mounted  "n  four  heavy  cast 

When    tWO    inaeliine    sets    are    BO    mounted    the    lack    of 

rigidity  in  the  base  made  good  alignment  difficult.    In 
the   case   of    two   --lip..    LOOO-r.p.m.,   6-pole    motors   a 

special   flexible  coupling  remedied  the  trouble. 

This  flexible  coupling  consisted  of  two  perfectly  plain 
brass  disks  6  in.  in  diameter  and  1  .'J5  in.  thick  drilled 
to  take  the  L.125-in.  shafts  to  which  they  were  keyed. 
In  the  face  of  each  disk,  but  not  quite  all  the  way 
through,  were  drilled  four  0.5-in.  holes  90  deg.  apart. 
For  these  four  holes  four  laminated  pins,  made  of  the 
ordinary  electrical  sheet  steel,  were  prepared.  When 
riveted  together,  they  formed  a  bundle  5/16  in.  by  5/16 
in.  by  -.25  in.  The  two  motors  were  then  lined  up  as 
closely  as  possible  with  the  faces  of  the  couplings  % 
m.  apart  and  the  laminated  pins  in  place.  In  this  posi- 
tion the  motors  were  fastened  to  the  wooden  base  by 
lag  screws.  This  has  proved  to  be  a  simple  and  satis- 
factory coupling. 


the  lower  side.  The  only  pari  of  the  rap  left  unpro 
totted  is  above  the  blocks,  where  it  is  so  wide  that 
no  harm  can  be  done  by  a  bird  alighting  upon  the  horn. 


Scheme  for  Preventing  Birds  from 

Grounding  Lines 

Two  0.5-in.  horn-fiber  blocks,  5  in.  by  2.5  in.  each, 
connected  together  by  a  spring-brass  strap  make  up 
a  device  devised  by  T.  F.  Johnson,  superintendent  of 
lines,  of  the  Georgia  Railway  and  Power  Company,  to 
prevent  small  birds  from  being  a  source  of  trouble  on 
transmission  lines.  By  alighting  on  the  horn  gaps  of 
lightning  arresters,  birds  have  grounded  the  lines 
through  their  bodies  and  caused  the  automatic  switches 
to  trip  out  in  a  number  of  cases.  When  the  device  men- 
tioned is  installed,  as  shown  in  the  accompanying  illus- 
tration, the  heads  of  the  bolts  holding  the  strap  are 
countersunk  and  sealing  wax  is  poured  over  them.     The 

..  Horns.. 


^<W 


Fibre  Blocks 


-    5 
DEVICE   TO   PREVENT   BIRDS   GROUNDING  LINES  AT   HORN   GAPS 

inside  edges  of  the  blocks  are  grooved  so  as  to  fit  on 
the  horn.  By  bending  back  the  outer  edges  of  the 
blocks,  the  inside  edges  are  forced  apart  far  enough  to 
enable  them  to  slip  over  the  horn.  On  releasing,  the 
spring  strap  causes  the  blocks  to  be  clamped  firmly  on 
the  horn.  The  device  is  placed  with  its  bottom  edge 
at  the  smallest  point  of  the  gap  and  with  the  strap  on 


Preventing  Ice  Troubles  at  a  Connecticut 

Hydroelectric  Plant 

Breaking  and  massing  of  surface  ice  around  the  head 
Kates  to  its  penstocks  have  caused  the  Housatonic  divi- 
sion of  the  Connecticut  Power  Company  so  much  trouble 
in  past  years  that  measures  have  been  taken  recently 
to    prevent    repetition.     Two    methods    have    been    em- 


ARRANGEMENTS  FOR   DISPOSING  OF   ICE   THAT   CLOGS  A  FOREBAY 

ployed.  One  is  to  prevent  the  cause  and  the  other  is  to 
get  rid  of  bad  effects  when  the  first  method  proves 
inadequate. 

The  first,  or  preventive,  method  is  carried  out  by  al- 
lowing several  inches  of  ice  to  form  on  top  of  the  canal 
t  thus  minimizing  the  formation  of  frazile  or  needle  ice) 
and  maintaining  the  canal  level  as  nearly  constant  as 
possible  so  the  ice  will  not  break.  This  is  facilitated 
by  the  indicating  devices  described  on  page  1007  of 
the  Nov.  18,  1916,  issue  of  Electrical  World.  The 
second,  or  curative,  method  consists  of  diverting  the 
broken  ice  over  a  spillway.  While  this  action  is  as- 
sisted by  the  canal  approaching  the  head  gates  at  right 
angles  to  the  penstocks,  the  spillway  is  exposed  to  the 
full  impact  of  ice  floating  down  the  canal.  Further- 
more, so  much  ice  has  to  be  disposed  of  in  severely  cold 
weather  that  it  could  not  be  dumped  at  the  foot  of  the 
spillway.  These  difficulties  have  been  avoided  to  a 
great  extent  by  building  a  structure  across  the  forebay 
to  skim  the  water  entering  the  penstocks  and  to  break 
up  large  pieces  of  ice  approaching  the  spillway.  Below 
this  spillway  has  been  built  a  concrete  wasteway  which 
discharges  into  the  river  downstream  from  the  plant. 
Since  a  drainage  tunnel  had  to  be  provided  for  empty- 
ing the  forebay,  anyway,  it  was  extended  underneath 
the  discharge  way  a  short  distance  and  there  connected 
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with  the  wasteway.  If  the  ice  discharged  into  the 
wasteway  fails  to  pass  on  to  the  river  unassisted,  the 
forebay  drainage  gate  will  be  opened  and  the  velocity 
head  secured  by  means  of  the  tunnel  utilized  to  start 
the  ice  down  the  wasteway. 

The  skimmer  previously  mentioned  consists  of  slightly 
separated  wooden  strips  attached  to  a  structural-steel 
framework  so  they  extent  8  ft.  below  the  sur- 
face of  the  canal.  The  structure  is  installed  so  the 
waterway  to  the  spillway  converges,  thus  breaking  up 
large  pieces  of  ice  by  wedge  action.  So  that  the  struc- 
ture will  withstand  the  pressure  of  ice  it  has  been 
strengthened  by  the  rods  anchored  in  the  opposite  bank 
of  the  canal. 

Since  considerable  of  the  frazile  ice  which  is  en- 
countered at  this  plant  is  caused  by  agitation  of  the 
water  at  the  entrance  to  the  canal  some  consideration 
has  been  given  to  covering  this  part  of  the  canal.  While 
no  definite  step  has  been  taken  in  this  direction  Super- 
intendent J.  K.  Mackie  believes  that  the  largest  "needle- 
ice  factory"  in  the  whole  waterway  would  be  eliminated 
by  such  a  covering.  Very  little  opportunity  is  afforded 
the  formation  of  needle  ice  at  other  points  as  the  pond 
above  the  canal  is  very  large  and  deep  and  the  surface 
usually  covered  with  ice  in  cold  weather. 


Comparative  Efficiencies  of  Motors  and 
Steam  Engines  for  Sugar  Mill  Drives 

To  show  in  a  concise  manner  the  saving  that  can  be 
effected  in  a  cane-sugar  mill  by  using  electric  motor 
instead  of  steam-engine  drive  the  Kelvin  Engineering 
Company,  Inc.,  New  York  City,  has  recently  compiled 
the  data  given  in  the  accompanying  table.  The  calcula- 
tions were  simplified  by  assuming  a  plant  with  one 
34-in.  by  78-in.  crusher  and  four  32-in.  by  78-in.  mills, 
the  crusher  and  mills  being  driven  by  separate  engines 
or  motors.  It  should  be  pointed  out  that  electric  opera- 
tion would  show  up  to  still  better  advantage  if  each 
machine  were  driven  by  an  individual  motor. 

From  the  calculations  it  can  be  seen  that  if  the  mill 
operates  the  equivalent  of  120  twenty-four-hour  days, 
the  total  saving  in  steam  will  be  120  X  24  X  8500  = 
24.28  million  pounds  of  steam.  Assuming  that  the 
boilers  will  evaporate  6  lb.  of  water  per  pound  of  coal, 
this  would  mean  a  saving  of  about  2000  tons  of  fuel  per 

COMPARATIVE   ECONOMIES   OF   STEAM   AND   ELECTRIC   SUGAR 
MILL  DRIVES 


Machine  Driven 


Operating  Conditions 


One  34  In. 
x  78  In. 
Crusher 


Steam  engine  drive: 

Type  of  engine 

Speed,  revolutions  per  minute 

Indicated  horsepower 

Mechanical  efficiency,  new,  per  cent 

Brake  or  developed  hp 

Steam  pressure  at  throttle,  pounds,  gage 

Steam  pressure  at  exhaust,  pounds,  gage 

Steam  consumption ,  pounds  per  horsepower-hou  r  . 
Total  steam  consumption,  pounds  per  hour 


Electric  motor  drive: 

Capacity  of  motor,  horsepower 

Efficiency  of  motor,  at  load  carried 

Efficiency  of  gearing,  per  cent 

Brake  horsepower  required 

Efficiency  of  transmission  system  (wiring),  per  cent.  . 

Efficiency  of  generator,  per  cent 

Steam    consumption,    pounds    per    horsepower-hour 

developed  by  the  turbine 

Horsepower  developed  by  the  turbine  to  supply  power 

to  motor 

Total  steam  consumption,  pounds  per  hour 

Saving  in  steam  consumption  with  electric  drive  (pounds 
per  hour'*  * 


Corliss 
45 
158 
90 
142 
100 
8 
40 
7,022 


150 
92 
98 

14- 
98 
92 


30 


175 

.-).250 


1,772 


Four  32 
In.  x  78 
In.   Mills 


Corliss 

45 

580 

90 

523 

100 

8 

40 

25,778 


580 
93 
98 


92 

30 


035 
19,050 


year,  to  say  nothing  of  decreased  labor  in  handling  same 
and  ashes.  As  sugar  mills  burn  bagasse,  there  would 
be  an  equivalent  saving  of  bagasse.  Looking  at  it  in 
another  light,  less  boiler  capacity  would  be  needed  or 
greater  output  could  be  handled  with  same  boilers. 

Of  course,  if  the  juice  heating  and  evaporating  plant 
is  so  designed  that  it  requires  a  large  amount  of  steam, 
great  economy  in  steam  consumption  will  not  be  any 
great  advantage.  In  any  modern  plant  with  well- 
designed  heaters,  pre-evaporators,  multiple  effects,  pans, 
etc.,  however,  no  more  exhaust  steam  would  be  required 
than  could  be  obtained  from  the  steam  turbines. 


Small  Individual  Consumer  Substations  on  a 
33,000-Volt  Transmission  Line 

BY    M.    H.    WAGNER 
Transmission  Engineer  The  Dayton  Power  &  Light  Company 

The  Dayton  (Ohio)  Power  &  Light  Company  makes 
every  effort  to  serve  those  desiring  energy  along  its 
high-tension  transmission  lines.  Farmers  usually  apply 
for  service  when  a  transmission  line  passes  their  houses. 
This  practice  on  the  part  of  the  central  station  companies 
to  serve  individual  consumers  along  transmission  lines 

has  caused  manu- 
facturers to  de- 
velop a  small 
transformer  t  o 
give  a  single 
transfor- 
mation  from  33,- 
000  to  230/115 
volts  that  can  be 
economically  in- 
stalled. 

The  accom- 
panying illustra- 
tion shows  a  one- 
pole,  5-kva.,  33,- 
000/230-115 -volt, 
single-phase,  60- 
cycle,  outdoor 
substation  erect- 
ed    to     serve     a 


"Represents  8500 -=-32,800  =  26  per  cent  saving. 


rural  customer. 
N  o  additional 
right  of  way  or 
extra  supporting 
structure  is  neces- 
sary for  this  type 
o  f  installation, 
since  it  is  in- 
stalled on  one  of 
the  m  a  i  n-line 
poles.  In  laying 
out  the  installa- 
tion the  aim  was 
to  make  it  inex- 
pensive without 
cheapening  it  to 
a  degree  that 
might  impair 
service.  The  dis- 
connecting 
switches  are  of 
the  simple  design, 
since  their  only  duty  is  to  de-energize  the  horn-gap 
fuses.  These  horn-gap  fuses  were  inserted  to  protect 
the  transformer  from  overload,  and  it  has  been  found 
best  to  use  wire  to  withstand  the  weather.  The  posi- 
tion of  the  transformer  with  respect  to  the  line  offers 
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considerable  additional  protection,  for  besides  the  Pegu 
lar  line  conductors  there  la  above  it  s  No.  <i  B  & 
copper  clad  overhead  ground  wire     [*he  cost  of  this  type 
of  outdoor  substation  without  the  transformer  follow 

Iron  «  ork,  lumtx  t .  •  t> 

Electrical  apparatus   (no(   Including  trunafomer) 

i  .1  boi    i  iii  iiiini  tailing  transformer) 

I 

Thia    installation    has   weathered   the   pasi    leason'i 

re  electrical  storms  without  difficult]  other  than  an 

occasional  fuse  failure,  which  was  expected.    Altogether, 

the  service  rendered  by   this  installation  has  been  Buffi 

ciently  satisfactorj   to  warrant  its  being  considered  as 

standard  by  the  company. 
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TREATING  BOILER  FEED  WATER 

Simple  Method  of  Calculating  Amount  of  Lime  and 
Soda  Ash  to  Use  for  Treating  Boiler    Water 

Plant  operators  should  find  no  difficulty  in  softening 
boiler  water  in  an  intelligent  manner  if  the  instructions 
given  in  the  recent  A.  S.  M.  E.  paper  by  Arthur  C.  Scott 
and  J.  R.  Bailey  are  followed.  Before  explaining  the 
method  of  calculating  the  amount  of  water  softening 
chemicals  to  add  to  water,  the  authors  pointed  out  that 
the  amount  of  scale-forming  material  may  serve  as  a 
basis  for  classifying  boiler  waters.     For  instance,  less 

ibb  mn  Cai/  i  i  viin'.  Water-Softening  Chemicals 


Factor, 

Factor 

Soda- 

Lump 

Hydrated 

Asb 

Salt 

Lime, 

Lime, 

Factor, 

Ca    (OH)  s 

XaiCOt 

Sodium  carbonate  (XaiCOt) 

0.529 

0.699 

0.589 

0.778 

1.113 

Magnesium  sulphate  [tfgSOt) 

0.466 

0.616 

0.881 

Magnesium  bicarbonate  (.Mo(HCOs)i) 

0.767 

1.014 

1.330 

1.757 

Calcium  bicarbonate  (Ca(ffCOj):) .  .  . 

0.346 

0.457 

0.560 

0.740 

0.779 



0.955 

than  8  grains  per  gallon  represents  very  good  water,  8 
to  15  grains  good,  15  to  20  fair,  20  to  30  poor,  30  to  40 
bad,  and  over  40  very  bad.  Scale  due  to  temporary 
hardness  in  water  will  deposit  as  a  loose  sludge  that  can 
be  readily  blown  off.  When  the  ratio  of  magnesium  and 
calcium  bicarbonate  to  other  salts  of  these  two  elements 
is  less  than  4  to  1  the  scale  will  be  hard  and  very  ad- 
hesive. 

If  only  the  bicarbonate  of  calcium  and  magnesium 
are  present  their  effects  may  be  offset  by  adding  lime 
alone.  If  the  other  salts  are  present,  however,  the  lime 
must  be  supplemented  by  soda  ash.     The  amounts  of 


Sample  Water  Analysis 

Grams 
per  Liter 

Grains  per 
U.  S.  Gallon 

0.0744                         4.339 

0.1110                        6.473 

0.3525                       20.557 

0.4422                      25.788 

Calcium  bicarbonate 

or 

0.2535                       14.784 
0.1565                        9.126 

lime  and  soda  ash  that  must  be  added  to  soften  water 
can  be  obtained  by  multiplying  the  amounts  of  salts 
found  by  analysis  by  the  corresponding  factors  in 
Table  1. 

For  example,  suppose  the  water  analysis  is  as  shown 
in  Table  2.  Then  the  treatement  needed  for  each  con- 
stituent will  be  as  follows: 


Soda 

I.iiinI, 

1  in,.- 

Sodium  'ill Ic 

Sodium    ulph  .!■ 

\llly  DC    iUIH    lUlpIl  III 

<  'ulcium    ulphsti 

(  'iilrllllli    l.l.    ii  l,n li  .  1  • 

..i 

.T  In. II    .1. 

None 

\..  Hi- 
ll 8106 
0.8446 

Now 

Now 
None 

ii   i. 

N..IM 

ii  us77 

Nona 

N,. lu- 
ll J17I 
None 

(i  1 168 

•I 

ii  i',551 

0.2520 

■ 

While  the  results  are  expressed  in  grams  per  liter, 
they  can  also  be  expressed  in  grains  per  gallon,  parti 
per  100,000,  or  parts  per  1,000,000.  Since  the  engineer 
usually  wishes  to  know  the  result  in  pounds  of  lime  or 
soda  ash  per  1000  gal.  of  water  it  is  necessary  to  multi- 
ply by  8.347  with  grams  per  liter,  divide  by  7  with 
grains  per  gallon,  multiply  by  0.08347  with  parts  per 
100,000,  and  by  0.008347  with  parts  per  1,000,000.  In 
either  the  slacked  or  unslacked  form,  however,  lime  has 
only  about  70  per  cent  efficiency  due  to  impurities  and 
minor  combinations,  therefore  slightly  over  40  per  cent 
more  than  calculated  is  necessary.  Soda  ash  is  about 
90  per  cent  efficient,  so  about  11  per  cent  more  than 
calculated  is  needed.  In  order  to  avoid  the  cost  of 
tankage,  which  the  use  of  clear  lime  water  would  entail, 
it  is  customary  to  use  milk  of  lime. 


Arrangement  for  Temporary  Illumination 

BY  C.  B.  DEAN 
Lamp  standards  constructed  according  to  the  accom- 
panying design  have  been  found  very  satisfactory  by 
the  writer  where  temporary  lighting  had  to  be  fur- 
nished. As  shown  the  standard  has  a  base  consisting 
of  crossed  planks  and  an  upright  post  carrying  the  lamp 


Lock  nuts 


'/"Bushing 


A  Conduit 


Old  Shade 


2x  4  Arms 


2x6  Planks 


Ik- 
lamp   STANDARD   FOR  TEMPORARY  LIGHTING 


W/f/W//}i/),r 


\ 


and  service  wires.  Weights  of  any  description  may  be 
placed  on  the  base  to  prevent  the  standard  overturn- 
ing. The  service  wires  are  supported  by  split-knob  in- 
sulators carried  on  a  small  crossarm,  while  the  lamp  and 
shade  are  supported  by  a  conduit  goose  neck  which 
passes  through  the  upright  post  being  fastened  there- 
to by  locknuts.  Connections  with  the  lamp  run  through 
the  gooseneck.  A  small  conduit  was  used  so  it  could  be 
bent  easily  to  direct  the  light  on  any  desired  spot. 

Where  groups  of  lamps  could  be  used  they  have  been 
supported  from  span  wires  strung  between  tall  4-in.  by 
4-in.  posts  equipped  with  2-in.  by  4-in.  crossarms.  The 
heights  of  the  lamps  were  adjusted  by  changing  the 
sag  of  the  span  wires  or  by  adjusting  the  crossarms. 
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COMMERCIAL   AND   BUSINESS    POLICY 

Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


INCREASING  THE  CENTRAL 

STATION'S  NET  REVENUE 

Plans  Suggested  by  Ohio  Commercial  Managers  for 

Making  the   Earnings   More   Than   Keep   Pace 

with  the  Rising  Costs  of  Coal  and  Copper 

In  opening  the  meeting  of  the  Ohio  new-business  com- 
mittee at  Toledo,  on  Jan.  18,  F.  R.  Coates,  president  of 
the  Toledo  Railways  &  Light  Company,  offered  the  sug- 
gestion that  consideration  should  be  given  to  means  for 
increasing  central  station  companies'  revenues  suffi- 
ciently to  offset  the  constantly  rising  cost  of  operation. 
This  subject  is  particularly  important  at  this  time,  said 
he,  when  utility  companies  which  are  prohibited  from 
raising  their  rates  find  themselves  confronted  by  in- 
creased prices  in  all  of  the  commodities  they  buy.  Al- 
though the  discussion  which  followed  did  not  dwell  ex- 
clusively on  that  point,  several  ideas  which  bear  directly 
:>n  that  topic  were  brought  out.  They  are  given  in  the 
following  paragraphs : 

E.  T.  Hollingsworth  of  Newark,  Ohio,  expressed  the 
belief  that  an  appliance  or  appliances  should  be  sold 
with  each  job  of  house  wiring.  There  are  several  ad- 
vantages in  this  practice;  it  is  easy  to  add  $5  or  $10 
worth  of  appliances  to  a  house-wiring  contract  because 
the  amount  is  not  large  in  comparison  to  the  total  and 
because  the  salesman  who  has  his  prospective  customer 
at  the  point  of  signing  a  house-wiring  contract  already 
has  won  confidence  and  can  advise  the  purchase  of  ap- 
pliances in  a  manner  that  will  impress  the  purchaser 
with  the  salesman's  sincere  interest  in  his  household 
problems.  The  plan  has  the  further  advantage  of  ac- 
customing the  customer  from  the  very  beginning  to  bills 
which  include  energy  used  for  purposes  other  than 
lighting;  it  turns  the  minimum-bill  customer  into  a 
profitable  patron ;  and  it  assures  the  use  of  more  energy 
on  the  first  and  highest  step  of  the  rate  schedule. 

In  order  to  learn  how  much  appliance  business  is  be- 
ing done  with  the  present  method  of  selling,  J.  E.  North 
of  Springfield,  chairman  of  the  meeting,  asked  for  re- 
ports on  1916  appliance  sales.  Representatives  of  four 
cities,  namely  Springfield,  Youngstown,  Toledo  and 
Massillon,  responded.  From  these  reports  it  was  learned 
that  the  total  population  of  the  four  cities  was  about 
406,000;  the  total  meters  installed  was  about  59,000; 
and  the  total  number  of  appliances  sold  was  about  18,000. 
It  may,  therefore,  be  calculated  that  in  these  four  cities 
in  1916  there  was  sold  one  appliance  for  every  22.5  peo- 
ple or  one  appliance  for  every  3.3  lighting  customers. 
Opinions  expressed  as  to  the  revenue  derived  from  ap- 
pliances indicated  that  some  believed  they  would  re- 
turn as  much  as  $7  per  kilowatt  per  year,  while  others 
believed  the  return  might  be  as  low  as  $3.50  per  kilo- 
watt per  year.  It  was  agreed  that  electric  irons  return 
from  30  cents  to  40  cents  a  month. 

G.  H.  Mau  of  Coshocton  said  his  company,  which  has 
a  heavy  power  load  as  compared  to  its  lighting  load,  ex- 
pects to  increase  its  net  revenue  in  1917  by  studying  the 
load  curve  of  the  system  and  striving  to  add  new  busi- 
ness which  will  fall  in  the  valleys  of  that  curve.  At- 
tempts to  smooth  out  the  peaks  of  the  curve  will  also 
be  made  by  offering  certain  industries  attractive  con- 
tracts if  they  will  perform  operations  requiring  large 


blocks  of  power  during  off-peak  hours.  Grain  grinding, 
coal  cutting  and  industrial  heating  will  be  the  principal 
businesses  in  which  this  plan  can  be  worked  out. 

In  speaking  of  the  effect  of  industrial  electric  heating 
load  on  the  central  station  company's  business,  H.  S. 
Kuntz  said  the  experience  of  the  Toledo  company  had 
been  that  it  increased  not  only  the  load  factor  but  also 
the  power  factor  of  the  entire  system.  In  addition  to 
this  the  electric  heating  business  has  produced  a  sat- 
isfactory merchandising  profit  and  an  income  from  en- 
ergy which  when  considered  on  the  kilowatt-year  basis 
is  not  to  be  despised. 


CHANGING  FROM  FLAT  RATE 

SERVICE  TO  METERED  BASIS 

Legitimate  Uses  of  Service  Equally  Well  Cared  for 

in  Sacramento,  Cal.,  After  Reducing  Energy 

Consumption  by  42  Per  Cent 

In  1913  the  Sacramento  district  of  the  Pacific  Gas 
&  Electric  Company  made  an  inventory  of  the  quan- 
tities of  electrical  energy  consumed  and  the  uses  to 
which  it  was  applied  in  the  territory  served  from  the 
Sacramento  substation.  It  was  decided  as  a  result  of 
this  examination  that  a  large  percentage  of  the  current 
actually  distributed  in  the  district  was  not  accounted 
for  in  the  consumers'  monthly  accounts  as  carried  on 
the  company's  books.  At  that  time  a  flat-rate  basis 
for  residence  lighting  was  in  effect,  the  usual  rate  be- 
ing $2  per  month  for  each  ten-socket  installation  and 
15  cents  each  for  all  additional  outlets. 

It  was  decided  that  a  large  part  of  this  non-produc- 
tive current  could  be  saved  by  the  installation  of  meters, 
and  that  it  would  at  the  same  time  be  possible  to 
keep  the  consumer  entirely  satisfied  with  conditions  by 
teaching  him  how  to  use  metered  service  effectively. 
Accordingly,  after  giving  due  notice  of  the  new 
schedules,  the  system  was  gradually  changed  over  from 
flat  rate  to  metered  basis. 

Customers  Better  Satisfied 

When  first  announced  there  was  much  dissatisfaction 
with  the  meter  basis.  The  consumers  feared  their  bills 
would  be  higher  than  on  the  flat  rate  and  the  company 
found  it  necessary  to  give  constant  and  careful  atten- 
tion to  complaints  in  order  to  effect  the  change  and 
at  the  same  time  keep  the  customers  satisfied.  The 
plan  was  entirely  successful,  however,  and  now  that  the 
change  to  a  meter  basis  is  practically  completed,  the 
district  manager  recently  said,  "I  venture  to  say  that 
between  80  and  90  per  cent  would  not  go  back  to  the 
flat  rate  for  the  reason  that  their  bills  are  considerably 
less  on  meter  and  at  the  same  time  they  are  receiving 
all  the  necessary  service  for  less  money."  When  the 
campaign  was  begun,  26  per  cent  of  consumers  were 
on  a  metered  basis.  After  86  per  cent  of  the  total 
number  of  consumers  had  been  put  on  a  metered  service 
basis  the  consumption  per  consumer  was  42  per  cent 
less  than  it  had  been  at  the  outset. 

In  the  early  stages  of  this  campaign  all  manner  of 
arguments  were  brought  up  to  discourage  and  prevent 
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the  company  from  putting  In  the  meters.  For  example, 
under  the  Hat  rate  basis  it  wai  the  custom  to  burr 
porch  lights  in  the  residence  districts  all  evening,  and 
when  the  Installation  of  mete  i  the  ob 

lection  was  advanced  thai  the  residence  distrid  would 
i>«'  darkened  t"  ■  greal  extent  and  this  attractive  Pea 
ture  for  which  the  city  had  become  noted  would  disap 
pear,  in  answer  to  this  objection  the  company  pointed 
oul  that  by  the  use  of  ■  n»  watt  Mazda  lamp  practically 
tin-  same  effect  could  i>e  secured  and  the  cost  per  month 
would  be  insignificant.  In  order  to  demonstrate  its 
i  faith  on  this  point  and  meel  the  consumer  half- 
way,  the  company  in  many  cases  Bupplied  these  to  watt 
lamps  gratis. 

Economies  in  Ugh  i  ing 

The    same    possibilities     for    economies    were    pointed 

out  to  the  consumer  in  his  interior  lighting.  For  ex- 
ample, that  he  should  use  lamps  of  low  capacity  in  halls 
and  bathrooms  and  wherever  a  high  intensity  of  light 
was  not  required,  in  fact,  with  the  proper  selection 
of  interior  units  the  majority  of  the  consumers  were 
able  to  have  their  homes  lighted  in  an  even  better  way 
than  before,  while  the  cost  was  no  more  than  it  was 
on  the  Hat-rate  basis. 

.Meters  installed  for  checking  purposes  on  the  lines 
of  consumers  whose  flat-rate  contracts  had  not  yet 
expired,  developed  some  remarkable  cases  of  excess  use 
of  current.  It  was  not  uncommon  to  find  a  rooming 
house  on  a  $2  to  $2.50  monthly  rate  heating  rooms 
by  electricity,  in  some  cases  using  current  continuously 
during  cold  weather.  In  one  instance  a  consumer  who 
was  paying  $8.25  for  light  was  shown  by  the  test  meter 
to  be  using,  on  the  lighting  rate,  $324.65  worth  of  elec- 
tricity per  month.  In  another  case,  a  rooming  house 
with  three  electrically  heated  rooms,  the  flat  rate  was 
$2.15  for  the  eleven  outlets  on  the  official  record.  The 
test  meter,  however,  showed  that  the  actual  consump- 
tion was  $94.25  worth  of  energy  per  month. 

Company's  Income  Actually  Reduced 

Since  the  installation  of  meters  the  total  income  from 
the  sale  of  energy  has  been  considerably  reduced,  thus 
proving  the  company's  contention  that  it  would  be 
cheaper  for  the  consumer.  However,  the  company  has 
profited  by  the  more  than  proportional  reduction  of 
energy  consumption.  Before  installing  the  meters 
whenever  an  interruption  occurred  on  the  transmission 
lines,  it  was  impossible  to  carry  the  district  load  on  the 


team  tation  Bystem  even  if  service  was  confined 
to  the  downtown  district,  street-car  system  and  pan 
oi  the  residential  district.  Under  the  reorganization 
of  the  service,  whenever  Interruptions  occur  in  the 
transmission  lines,  it  is  now  possible  to  carry  the  entire 
load  from  the  local  steam  standby  station. 


Tools  in  Automobile  Factory  Tempered 
Electrically  for  1.57  Cents  Each 

The  following  data  on  the  cost  of  treating  steel  tools 
electrically  was  obtained  in  one  of  the  large  automobile 
manufacturing  plants.  The  table  showing  the  exact 
test  readings  is  given  herewith.  From  these  data  it 
will  be  observed  that  the  electric  tempering  furnace 
was  operated  98.5  hours  on  nineteen  days,  or  an  average 
of  5.18  hours  per  day.  In  that  time  1978  high-speed 
steel  tools  of  various  types  were  treated.  The  cost  of 
energy  for  hardening  these  tools,  with  energy  at  3  cents 
per  kilowatt-hour,  was  $26.63.  Adding  to  the  cost  of 
energy  the  cost  of  renewing  carbon-heating  elements, 
which  was  $4.48,  the  total  cost  of  operation  for  the 
period  was  $31.11.  The  cost  of  treating  each  tool  was, 
therefore,  1.57  cents. 

The  weight  of  the  tools  was  not  taken  on  any  except 
the  last  five  runs.  In  these  the  total  weight  of  tools 
treated  was  352  lb.,  and  the  cost  per  pound  of  treating 
the  tools  in  the  last  five  runs  was  2.33  cents  per  pound. 
All  of  these  tools  were  treated  in  a  Hoskins  type  FC-204 
electric  furnace,  the  internal  dimensions  of  which  were 
6.5  in.  by  5  in.  by  11  in.  The  maximum  rating  of  the 
furnace  is  15  kw.,  but  in  treating  high-speed  steel  such 
as  these  tools  were,  with  which  temperatures  of  2100 
to  2300  deg.  Fahr.  are  required,  the  average  demand 
is  between  9  kw.  and  10  kw. 

The  reason  an  electric  furnace  was  selected  by  this 
manufacturer  for  treating  tools  was  that  it  produces 
uniform  and  controllable  temperature  and  permits  con- 
trol of  the  furnace  atmosphere.  These  factors  are  im- 
portant in  tool  work,  because  the  efficiency  of  a  metal- 
working  machine  varies  directly  with  the  efficiency  of 
the  tool  with  which  it  is  equipped.  Moreover,  a  varia- 
tion of  50  deg.  Fahr.  from  the  proper  temperature  in 
treating  certain  grades  of  steel  tools  will  produce  a 
difference  of  from  30  per  cent  to  70  per  cent  in  the  life 
of  the  tool.  Advocates  of  electrically  treated  steel  point 
out  that  since  the  electric  furnace  permits  of  accurate 


DATA  ON  TOOLS  HARDENED  AND  COST  OF  ENERGY  FOR  ELECTRIC  FURNACE 
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temperature  control,  it  is  frequently  more  economical  to 
treat  tools  electrically  than  by  other  methods  even  if 
the  other  methods  are  apparently  less  expensive. 

While  these  data  were  received  from  the  plant  of  a 
large  manufacturer,  furnaces  of  this  type  have  found 
practical  use  in  plants  so  small  that  all  of  the  tools  can 
be  treated  by  operating  the  furnace  one  day  a  week. 


"One-Minute  Service  Chats' 
Customer 


with  the 


The  Union  Electric  Light  &  Power  Company  has 
been  running  a  series  of  "One  Minute  Service  Chats" 
in  the  St.  Louis  newspapers,  discussing  in  friendly 
fashion  and  in  easy  language  the  relations  of  the  cen- 
tral-station company  with  its  customers  and  public, 
and  outlining  some  of  the  problems  of  electric  service 
which  the  customer  does  not  always  realize.  One  of 
the  best  of  this  educational  series  was  the  advertise- 
ment reproduced  herewith,  which  points  out  how  the 
small  user,  despite  the  fact  that  he  pays  a  higher  rate, 
may  be  really  a  less  profitable  customer  for  the  com- 
pany to  carry  than  is  the  low-rate  business  of  the 
large  user  taking  many  kilowatts  during  long-hour 
periods.  Advancing  the  argument  a  step  further,  any 
possible  objection  on  the  part  of  the  large  customer  to 
this  proportioning  of  costs  is  finally  met  by  remind- 
ing the  reader  that  each  new  customer  means  ulti- 
mately lower  rates  for  all  customers  of  the  central-sta- 
tion, both  large  and  small. 


ONE-MINUTE  ELECTRIC  SERVICE  CHATS 

Our  Favored  Customers 

In  most  lines  of  trade,  prices  are  fixed  by  two 
factors — cost  to  the  seller  and  value  to  the  buyer. 

These  factors  help  fix  electric  service  costs.  But 
there's  a  third  factor  just  as  important. 

This    third    factor    is    the  ers,     most    of    whose     bills 

central     station's     need     to  average    $1.00    to   $2.50   per 

encourage   the   use   of   elec-  month. 

trie    service    by    more    cus-  We  don't.     These  are  our 

tomers,    for    more    different  favored     customers.       They 

purposes,  more  hours  a  day  get  service  closer  to  actual 

—in  order  to  get  more  use  cost  than  any  otherj  on  our 

of  the  big  plant  investment.  books.     Central  stations  are 

This  third  factor  shades  serving  a  great  many  of 
the  other  two.  Central  sta-  them  at  an  actual  loss, 
tions  as  a  rule  aim  to  get  That  loss  is  a  neCessary 
from  each  customer  at  least  part  of  tne  cost  of  building 
the  actual  cost  of  serving  up  new  business.  Each 
him  When  we  do  that  no  year  most  of  these  custom- 
customer  can  complain  that  ers  use  more  service,  for 
he  has  to  help  pay  the  other  more  different  purposes, 
tellow  s  bill.  more  hours  a  day,   thereby 

Most  of  you,  very  likely,  earning  lower  rates  and,  by 
think  we  make  our  money  increasing  the  whole  vol- 
off  the  customers  who  pay  ume  of  the  company's  busi- 
us  the  highest  primary  rate  ness,  helping  to  earn  lower 
per  kilowatt  hour.  These  rates  for  all  other  custom- 
are    our    residence    custom-  ers. 

Such  profit  as  central  stations  earn  is  got  chiefly 
from  big  customers  using  large  quantities  of  energy 
a  good  many  hours  a  day,  at  automatically  earned 
rates. 

These  big  customers  might  complain  that  they 
have  to  help  pay  the  small  customers'  bills.  They 
don't  complain,  because  they  understand  that  each 
new  customer  ultimately  means  lower  rates  for  all 
customers,  and  that  the  service  has  been  sold  to 
them  strictly  on  its  merits  and  on  the  basis  of  its 

value  to   them.  (Copyrighted) 

The  Ehctric  Company 

UNION  ELECTRIC:  Branches:  4912  Delmar, 

Main  Office— 12th  and  Locust        3028  N.  Grand  3012  S.  Grand 


A   CHAT   CONCERNING   RATES   AND   COSTS 

The  small  user,  the  central  station's  favored  customer,  obtains 
^service  closer  to  actual  cost  than  even  the  wholesale  user 
■vith  his  lower  rate 


"WIRE-YOUR-HOME-TIME" 

FROM  APRIL  1  TO  MAY  15 

Society  for  Electrical  Development  Offers  $1,250  in 
Prizes  for  Largest  Number  of  Contracts 
Obtained  During  Six-Month  Period 

The  Society  for  Electrical  Development  has  announced 
cash  prizes  totaling  $1,250  in  connection  with  its  an- 
nual spring  house-wiring  drive  set  this  year  for  the 
period  from  April  1  to  May  15.  The  contest  is  open  to 
all  house-wiring  contract  salesmen  employed  by  central 
stations  or  contractors. 

The  country  will  be  divided  for  campaign  purposes 
according  to  population  so  that  cities  and  towns  of 
nearly  equal  size  will  have  equitable  chance  of  competi- 
tion. Under  the  plan  as  arranged  the  prize  money  will 
be  divided  equally  between  five  classes: 

1.  Cities  of  15,000  or  under. 

2.  Cities  of  between  15,000  and  50,000. 

3.  Cities  between  50,000  and  100,000. 

4.  Cities  of  between  100,000  and  500,000. 

5.  Cities  of  500,000  and  over. 

The  highest  prize  for  each  group  of  cities,  going  to 
the  solicitor  who  can  show  the  largest  number  of  con- 
tracts secured  between  April  1  and  May  15,  will  amount 
to  $150.  There  will  be  a  second  prize  of  $50  for  each 
group;  also  five  additional  prizes  of  $10  each. 

The  $1,250  prize  campaign  will  be  one  of  the  main 
features  of  "Wire-Your-Home-Time,"  advance  details 
of  which  were  worked  out  by  the  society's  special  house- 
wiring  committee  which  met  on  Jan.  18,  at  the  society's 
offices  in  New  York. 

The  committee  decided  to  extend  the  time  of  this 
year's  campaign  to  six  instead  of  four  weeks,  as  last 
year.  This  was  done  in  order  to  give  all  sections  of  the 
country,  both  North  and  South,  an  equal  opportunity  to 
profit  by  local  weather  conditions.  The  extension  of  the 
season  necessitated  changing  the  name  from  "Wire- 
Your-Home  Month,"  last  year's  title,  to  "Wire-Ycur- 
Home-Time." 

The  society  will  issue  a  preliminary  broadside  an- 
nouncing that  the  purpose  of  the  campaign  is  to  secure 
the  co-operation  of  the  entire  industry  in  obtaining  more 
outlets  for  electric  service  during  one  of  the  most  active 
periods  of  the  year.  Following  this  there  will  be  issued 
a  "How  To"  handbook  for  the  trade  giving  suggestions 
for  putting  on  local  campaigns,  suggested  sales  display 
and  advertising  helps. 

It  is  stipulated  that  for  the  purposes  of  the  campaign 
a  contract  shall  be  defined  as  a  "new  contract  for  at 
least  three  rooms  with  four  sockets  or  outlets,  or  over, 
in  a  house  already  built."  The  contestant  makes  affi- 
davit that  each  contract  secured  conforms  to  those  con- 
ditions, and  reports  must  be  mailed  not  later  than  May 
16  to  receive  consideration. 

All  reports  should  be  addressed  the  "Wire-Your-Home- 
Time"  Contest  Committee,  Society  for  Electrical  De- 
velopment, 29  West  Thirty-ninth  Street,  New  York. 

The  "Wire-Your-Home"  campaign  committee  consists 
of:  G.  M.  Sanborn,  chairman,  Sanborn  Electric  Com- 
pany, Indianapolis,  Ind. ;  E.  W.  Lloyd,  Commonwealth 
Edison  Company,  Chicago,  111. ;  A.  L.  Oppenheimer,  En- 
terprise Electric  Construction  Company,  Cleveland, 
Ohio;  H.  C.  Heidrich,  Electric  Motor  &  Repair  Com- 
pany, Newark,  N.  J. ;  T.  J.  McManis,  Edison  Lamp 
Works,  Harrison,  N.  J. ;  Elliott  Reid,  Westinghouse 
Lamp  Works,  New  York;  N.  H.  Boynton,  National  Lamp 
Works,  Cleveland,  Ohio;  E.  W.  Rockafellow,  Western 
Electric  Company,  New  York;  Robert  Montgomery, 
Louisville  (Ky.)  Gas  &  Electric  Company;  M.  S.  Seel- 
man,  Jr.,  Edison  Electric  Illuminating  Company,  Brook- 
lyn, N.  Y.,  and  J.  M.  Wakeman,  general  manager  and 
H.  W.  Alexander,  director  of  publicity  of  the  Society. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  II  orld 


RECEPTION  OF  CABLE  SIGNALS 

Application  of  Detectors  Commonly  Used  in  Radio- 
Telegraphy — Results  with  Ticker  and 
Audion  Amplifier 

HY    LOUIS    VV.    AUSTIN    AND   LOUIS    COHEN 

1^11  E  possibility  of  applying  radio-telegraphic  meth- 
ods for  the  reception  of  cable  signals  was  sug- 
gested to  the  writers  some  time  ago  by  Col.  G.  0. 
Squier.  Acting  on  this  suggestion,  a  series  of  laboratory 
experiments  has  been  arranged  to  test  out  the  possibili- 
ties of  the  various  detectors  commonly  employed  in 
radio-telegraphy.  It  was  soon  found  that  the  ticker 
and  audion,  the  most  sensitive  detectors  for  high  fre- 
quency currents,  are  also  suitable  as  detectors  for  low 
frequency  and  direct  currents. 

The  function  of  the  ticker  is  simply  to  interrupt  the 
current  a  large  number  of  times  per  second  producing 
an  audible  note,  which  is  then  detected  in  an  ordinary 
telephone  associated  with  it  in  the  usual  way.  An 
audion  amplifier  may  be  also  interposed  through  trans- 


fig.  1- 


-C0NNECTIONS  FOR  RECEIVING  CABLE  SIGNALS 
BY  MEANS  OF  TICKER 


formers  between  ticker  and  telephones,  and  thus  greatly 
amplify  the  signal.  In  either  case  it  was  found  that  a 
high  degree  of  sensitiveness  was  obtained.  We  have 
made  use  of  the  slipping  contact  ticker  which  was  em- 
ployed before  for  similar  purposes,  as  described  by 
L.  W.  Austin  in  the  Physical  Review. 

Several  circuit  arrangements  which  more  or  less  sim- 
ulated cable  conditions  were  soon  tried,  and  the  results 
obtained  were  sufficiently  encouraging  to  warrant  under- 
taking tests  on  a  cable.  Through  Colonel  Squier's 
interest  in  these  experiments  permission  was  obtained 
from  the  Signal  Corps,  U.  S.  A.,  to  carry  on  tests  on 
the  government  Alaskan  cable.  This  cable  extends  from 
Sitka,  Alaska,  to  Seattle,  Wash.,  and  is  1086  miles  long. 
The  electrical  constants  of  the  cable  are:  K  =  0.45  mf. 
per  mile  and  R  =  7.0  ohms  per  mile,  and  the  KR  value 
of  the  cable  is  almost  the  equivalent  of  a  trans-Atlantic 
cable.    Figs.  1  and  2  show  circuit  arrangements. 

In  one  case  where  the  ticker  alone  is  employed  the 
interrupted  current  of  the  received  signal  is  directly 
audible  in  the  telephones,  while  in  the  other  cases,  the 
arrangement  shown  in  Fig.  2,  an  audion  amplifier  is 
introduced  to  further  increase  the  sensitiveness.  In 
either  case  to  get  the  best  results  it  was  found  neces- 
sary to  use  the  reversal  method.  The  simple  Morse 
code  was  used,  and  the  sending  key  so  arranged  that  for 
every  successive  signal  the  current  was  reversed. 


The  inductances  and  capacities  of  the  circuits  marked 

/,/',  and  l.C  are  adjusted  to  be  iu  resonance  for  the 
frequency  of  the  interrupt  ions  produced  by  the  ticker. 
With    the   arrangements   of   the  circuits   shown    in   the 


FIG    2. CONNECTIONS    FOR    RECEIVING    CABLE    SIGNALS    WHEN 

AUDION  AMPLIFIER  IS  USED  WITH  TICKER 

diagrams  a  remarkable  degree  of  sensitiveness  was 
obtained.  One  dry  cell  at  the  transmitting  end  was 
sufficient  to  produce  clear  signals. 

This  method  of  receiving  cable  signals  is  applicable 
to  the  Squier  system  of  cable  telegraphy,  where  an 
unbroken  alternating  current  is  used,  as  well  as  to 
Morse  signals  by  the  reversal  method. 


Generators,  Motors  and  Transformers 

Strap  Field  Windings. — R.  H.  Willard. — Copper 
strap  is  often  used  for  winding  fields  of  large  current 
capacity.  Where  the  strap  is  so  thin  that  it  is  not  rigid 
enough  to  support  itself,  it  is  wound  flat  and  insulated 
between  turns  with  asbestos  tape,  as  illustrated  in  Fig. 
3.  This  is  a  rugged  construction  mechanically,  making 
it  good  for  applications  such  as  railway  motors,  where 


Asbestos  Paper  Tape 


FIG.    3 — METHOD   OF    WINDING   AND    INSULATING   STRAP 

vibration  and  mechanical  service  are  very  severe.  This 
coil  is  practically  heatproof,  but  it  does  not  radiate 
heat  as  well  as  the  edge-wound  coil  shown  in  Fig.  4. 
In  this  coil  the  strap  is  wound  on  edge  and  insulated 
with  asbestos  strips  cut  to  shape  and  cemented  in  place 
with  shellac.     After  the  coil  is  completely  wound  it  if 


FIG.    4 — COIL    WITH    STRAP    WOUND    ON    EDGE    AND    INSULATE! 
WITH    ASBESTOS    STRIPS 

pressed  down  in  a  steel  frame  and  all  the  inflammabl 
material  burnt  out  with  a  gas  flame  at  a  considerabl 
temperature,  leaving  a  coil  which  is  almost  indestructi 
ble  by  heat.  Since  the  edges  of  the  strap  are  bare 
this  type  of  coil  radiates  heat  well.  In  large  machine 
where  the  series  field  is  quite  heavy,  strap  may  be  woun 
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on  edge  with  simply  an  air  space  between  turns  for 
insulation.  The  turns  are  separated  at  intervals  by 
wooden  or  fiber  separators  bound  in  place.  In  this  type 
of  coil  the  copper  is  entirely  exposed  to  the  air,  thus 


FIG.  5 COPPER  IN  THIS  COIL  ENTIRELY  EXPOSED  TO  AIR 

securing   the   maximum   heat    radiation,    as    shown    in 
Fig.  5. — Electric  Journal,  January,  1917. 

Lamps  and  Lighting 

Luminous  Efficiency  of  the  Radiation  from  the  Elec- 
tric Arc. — Enoch  Karrer. — An  account  of  an  investi- 
gation carried  out  in  the  laboratory  of  the  United  Gas 
Improvement  Company  of  Philadelphia.  For  determin- 
ing the  luminous  efficiency  one  has  to  determine  the 
total  radiation  and  the  radiation  through  the  "luminos- 
ity" screen.  In  doing  this  for  arc  lamps  there  is  to  be 
met  the  difficulty  of  continuous  variations  in  the  arc. 


FIG.   6 — DIAGRAMMATIC   SKETCH   OF   THE   SET-UP   OF   THE 
APPARATUS 

In  the  present  author's  method  this  is  overcome  by  pro- 
viding a  duplication  of  apparatus  so  that  two  ther- 
mopiles are  available,  two  sensitive  galvanometers,  and 
two  observers  so  as  to  record  approximately  simultane- 
ous conditions  of  the  light  sources  as  to  its  radiation 
with  and  without  the  luminosity  screen.  The  arrange- 
ment is  shown  in  Fig.  6.  L  is  the  light  source  studied; 
S„  screens;  S2,  double-walled  shutter;  B,  sheet-iron  box 


16    Amperes     20 

PIG.    7 — CURVES    SHOWING   RELATIONSHIP   BETWEEN    LUMINOUS 

EFFICIENCY    OF    RADIATION    FROM    AND    CURRENT 

THROUGH   THE  ARC 

inclosing  thermocouples  T1  and  T2;  S,  cell  containing 
the  luminosity  solution.  The  thermocouple  7\,  together 
with  the  galvanometer  Gl  constitute  radiometer  I  and 
the  thermocouple  T2,  with  galvanometer  G2,  constitutes 
radiometer  II.  Some  of  the  results  are  shown  in  Fig.  7, 
which  shows  the  relationship  between  the  luminous  effi- 


ciency of  the  radiation  from  and  the  current  through 
the  arc.  Curve  III  refers  to  solid  carbon  electrode,  IV, 
V  to  yellow  flame  cored  carbons,  VI,  VII,  VIII  and 
IX  to  yellow  and  white  flame  homogeneous  carbons,  X 
to  magnetic  electrodes. — Journal  Franklin  Inst.,  Jan- 
uary, 1917. 

Generation,  Transmission  and  Distribution 

Car  Handling  on  Ore  Docks. — Charles  E.  Cole. — 
The  author  discusses  the  use  of  rope  haulage  versus 
electric  locomotives  and  points  out  the  various  advan- 
tages of  electric  locomotives. — Elec.  Journal,  January, 
1917. 

Steam  Turbines  on  Ship  Board. — W.  J.  Davis,  Jr. — 
The  unprecedented  demand  for  more  cargo  ships  has 
vigorously  raised  the  question  as  to  what  form  the 
power  plant  shall  take — reciprocating  engines,  direct- 
connected  turbine,  or  turbine  with  reduction  gears.  In 
this  article  certain  limitations  of  the  first  two  forms 
for  cargo  ships  are  pointed  out,  and  the  merits  of  the 
turbine  reduction-gear  drive  are  explained.  The  con- 
struction and  arrangement  of  Curtis  "ahead"  and 
"astern"  turbines  with  Alquist  reduction  heats  is  de- 
scribed and  illustrated. — Gen.  Elec.  Rev.,  January,  1917. 

Installations,  Systems  and  Appliances 

Large  German  Electric  Central  Station. — Work  at 
the  Golpa-Lessenitz  lignite  deposits  and  the  large  elec- 
tric central  station  which  is  to  be  supplied  with  fuel 
from  these  deposits  has  been  somewhat  retarded  on  ac- 
count of  underground  water  and  unfavorable  weather. 
The  power  station  has  a  capacity  of  180,000  kw.  The 
concern  belongs  to  the  Berlin  Electricity  Works.  While 
the  work  is  going  on  energy  has  been  generated  mostly 
by  means  of  fuel  from  other  sources.  During  the  last 
year  efforts  have  particularly  been  aimed  at  supplying 
as  soon  as  possible  the  current  necessary  for  the  Bava- 
rian Nitrogen  Company  and  the  Electro-Saltpetre  Com- 
pany (making  nitric  acid  from  air  for  military  pur- 
poses). The  contract  with  the  latter  concern,  which  is 
located  in  the  vicinity  of  the  power  station,  is  for 
240,000,000  kw.-hr.  annually.  The  station  began  work 
in  December,  1915,  with  a  continuous  load  of  15,000 
kw.,  which  by  the  end  of  the  financial  year,  June  30, 
had  risen  to  25,000  kw.  The  current  year  also  will  be 
marked  by  continued  construction  and  a  gradual  in- 
crease of  the  energy  generated. — London  Electrician, 
Dec.  22,  1916. 

Electrophysics  and  Magnetism 

Characteristics  of  Iron  in  High-Frequency  Magnetic 
Fields. — Ralph  Bown. — Formerly  it  was  quite  gener- 
ally believed  that  iron  was  unable  to  follow  rapid  mag- 
netic changes.  Experiments  which  showed  an  apparent 
decrease  in  the  permeability  of  the  iron  with  an  in- 
crease in  the  frequency  of  the  magnetic  cycle  furnished 
a  basis  for  a  theory  that  iron  was  magnetically  slug- 
gish. Further  and  more  accurate  experiments  proved, 
however,  that  the  effects  which  had  previously  been 
ascribed  to  a  peculiarity  of  the  material  were  in  reality 
caused  by  eddy  currents  in  the  sample.  Theoretical 
calculations  were  made  which  demonstrated  that  eddy 
currents  in  an  iron  test  piece  increased  as  the  square 
of  the  frequency,  and  that  for  even  the  lower  frequen- 
cies it  was  necessary  to  use  quite  thin  laminations  in 
magnetic  circuits  in  order  to  eliminate  deleterious 
effects.  Furthermore,  it  was  found  that  due  to  eddy 
currents  and  the  magnetic  properties  of  iron,  the  mag- 
netization in  high-frequency  fields  was  confined  to  a 
thin  surface  layer  of  the  piece.  This  "magnetic  skin 
effect"  reduced  the  cross-section  of  the  iron  which  wa.« 
magnetically  active  even  though  the  laminations  were 
extremely    thin.      Careful    experimental    measurements 
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compared  with  theoretical  calculations  proved  that  the 

real    pennealulit  \     of    Iron    remained    Unchanged    at     fre 

quenciea  up  to  aboul  10",  and  thai  previoui  results  had 
been  In  lerioua  error  due  to  neglect  to  the  factors  men 
tioned.    This  i art  having  been  established,  effort 
made  to  see  what  practical  use  could  be  made  <>t'  Iron 
in  high  frequenc)  work,  and  to  that  end  Borne  extensive 
experimental   Investigation     of   the   saturation   cui 
and  core  losses  were  made  upon  specimens  laminated 
as  thinly  as  was  commercially  practicable,    it  Is  ;i  dem 
oust  rated   fact   tliat   the  permeability  of  all  metals  is 
unity  for  the  magnetic  cycles  Imposed  upon  them  by 
heat  ami  light  waves,     in  the  region  between  frequi  n 
cies  of  about   10*,  where  the  true  permeability  of  iron 
is  practically  the  same  as  at  zero  frequency,  and  fre 
quenciee  of  about   L0  .  where  the  true  permeability  of 
iron  approaches  unity,  the  experimental  value  of  ■>  de 
crease  smoothly  with  the  frequency.    What  happens  to 
p  in  the  range  of  frequencies  between  the  longesl  heat 

waves  and  the  Bhortesl  Hertzian  waves  which  have  yet 
been  made  is  a  question  which  has  many  interesting 
features  but  which  has  not  yet  yielded  to  the  experi- 
menter.- Journal  Franklin  Inst.,  January,   1917. 

Electrophysics  and   Magnetism 

Relation  of  Dielectric  Losses  in  Condensers  to  the 
Conditions  of  Charge  and  Conduction. — F.  TANK. — 
An  abstract  of  a  long  paper  in  Annalen  der  Physik, 
Vol.  48.  The  author  describes  various  methods  of  meas- 
uring directly  the  losses  in  condensers  exposed  to  an 
alternating  electric  field,  and  studies  their  quantitative 
relation  with  the  conditions  of  charge  and  the  conduc- 
tivity of  the  dielectric.  Among  the  phenomena  char- 
acteristic of  charged  condensers,  the  existence  of  an 
"after-charge"  current,  following  the  normal  charging 
current,  deserves  attention.  As  regards  the  effect  of 
conduction  through  the  dielectric,  it  is  to  be  noted  that 
there  is  no  constant  current  corresponding  with  a  con- 
stant electric  field,  and  that  the  current  diminishes 
with  time.  The  two  phenomena  are  so  far  distinct  that, 
in  general,  the  first  only  exhibits  itself  in  the  case  of 
solid  dielectrics,  and  the  second  in  the  case  of  liquid 
dielectrics;  it  is,  however,  possible  that  the  two  effects 
may  overlap  to  some  extent.  The  first  effect  is  explica- 
ble according  to  the  Schweidler-Wagner  theory  of  dielec- 
tric "after-action,"  the  second  is  based  on  ionic  con- 
duction. This  after-action  exhibits  proportionality  with 
the  intensity  of  field  and  also  "reversibility" ;  the  cal- 
culation of  these  losses  with  alternating  currents  on  a 
theoretical  basis  is  therefore  possible.  The  conduction 
effects,  on  the  other  hand,  are  not  reversible;  in  an 
alternating  field  they  merely  give  rise  to  a  purely  heat- 
ing loss.  These  considerations  are  confirmed  by  our 
knowledge  of  the  course  of  the  phenomena  during  a 
small  interval  of  time.  While  during  a  small  interval 
a  constant  conductivity  is  observable  in  the  case  of 
liquid  dielectrics,  we  find  with  solid  dielectrics  that  the 
shorter  the  period  of  time  the  greater  the  momentary 
after-charge  current  appears  to  be,  without  any  recog- 
nizable limit  being  apparent.  The  loss  in  alternating 
fields  may  exceed  that  due  to  stationary  conditions  by 
more  than  a  hundred  times.  Since  this  loss  increases 
with  the  frequency  (being  approximately  proportional 
thereto),  it  follows  that  at  high  frequencies  condensers 
using  solid  dielectrics  exhibit  losses  far  greater  than 
those  with  liquid  dielectrics,  even  though  at  a  low  fre- 
quency the  reverse  may  be  the  case.  A  comparison  of 
theoretical  data  with  the  results  of  actual  experiment 
shows  that  the  losses  in  solid  dielectrics  must  be 
ascribed  almost  entirely  to  this  after-affect  in  the  dielec- 
tric. Apart  from  the  relatively  small  losses  that  arise 
from  a  certain  degree  of  conduction  being  present,  there 


is  no  evidence  of   i<>    e     arising   simply   through  the 

alternation    of    the    field,    BUCh    I   .    for    example,    t  lie    ah 

orption  of  elect] illations  in  die  dielectric,  analo- 

uith  tho  e  which  occur  111  connection  with  disper 
phenomena  in  many  liquids.  These  effects  occur 
ich  exceedingly  high  frequencies  a  to  he  compara- 
ble With  ml  ramole.  nlai  processes,  and  are  not  met,  with 
in  practice  with  ordinary  alternating  currents.  It  ap- 
pears, therefore,  that  the  losses  encountered  are  of 
quite  a  different  character,  and  when  described  in  term* 

of  "dielectric  after  effect"  or  "viscous  hysteresis"  these 
expressions  should  not  be  allied  with  any  special  con- 
ception in  molecular  physics. — London  Electrician,  Dec. 
s.  L916. 

Electrochemistry  and  Batteries 

Brittlenesa  Produced  In/  Electroplating. — M.  DeKay 
THOMPSON  and  C.  N.  Richardson. — Spring  steel  be- 
comes brittle  when  used  as  cathode  in  a  hot  cyanide 
solution,  either  sodium  cuprocyanide  or  simply  sodium 
cyanide.  The  effect  is  more  pronounced  with  the  sim- 
ple salt.  Brass  and  phosphor  bronze  are  not  affected. 
The  authors  tried  to  find  the  reason  for  the  brittleness, 
but  have  not  yet  found  the  explanation  of  the  effect.  It 
is  not  caused  by  the  liberation  of  hydrogen  nor  is  the 
carbon  content  or  the  crystalline  structure  changed  by 
electrolysis. — Met.  &  Chem.  Eng'ing,  Jan.  15,  1917. 

Units,  Measurements  and  Instruments 

Electric  Units  and  Standards. — A  pamphlet  of  sixty- 
eight  pages.  The  first  chapter  deals  with  the  system  of 
units  ( units  and  standards  in  general,  the  electrostatic 
and  electromagnetic  systems,  international  electric 
units).  The  second  chapter  sketches  the  evolution  of 
the  present  system  of  concrete  standards.  The  third 
chapter  deals  with  units  and  standards  of  the  principal 
electric  quantities  (resistance,  current,  emf.,  quantity 
of  electricity,  capacity,  inductance,  power  and  energy, 
resistivity).  The  fourth  chapter  deals  with  magnetic 
units.  There  are  four  appendices  on  conversion  fac- 
tors, legislation  on  electric  units,  bibliography,  and 
symbols. — Circular,  Bureau  of  Standards,  No.  60,  Sept. 
25,  1916. 

Telegraphy,  Telephony  and  Signals 

Telegraphs  and  Telephones  in  British  Colonies. — R. 
W.  Weightman. — The  first  two  sections  of  a  long  pa- 
per read  before  the  (British)  Institution  of  Electrical 
Engineers.  After  referring  to  British  post-office  prac- 
tice, the  author  deals  with  the  appointment  of  engi- 
neers, with  working  staffs  and  sources  of  supply.  He 
then  considers  telegraph  and  telephone  administration 
in  the  crown  colonies,  and  amalgamation  of  railway 
telegraphs  with  postal  telegraphs.  The  next  section  of 
the  paper  is  devoted  to  overhead  construction.  The 
telegraph  and  telephone  systems  of  the  crown  colonies — 
South  Africa,  Canada,  Australia  and  New  Zealand — 
are  described  at  some  length,  and  in  conclusion  the 
important  question  of  lightning  protection  is  considered. 
The  paper  is  to  be  concluded. — London  Electrician,  Dec. 
15  and  22,  1916. 

Miscellaneous 

Discontinuance  of  British  Electrical  Journal. — 
"After  exactly  ten  years  of  weekly  publication,  Elec- 
trical Engineering  is  forced  to  take  leave  of  its  readers. 
Like  so  many  other  enterprises  in  these  difficult  times, 
we  have  struggled  hard  against  adverse  circumstances. 
One  by  one,  however,  we  have  seen  the  members  of  our 
staff  taken  from  us  for  military  duties,  and  the  pro- 
prietors at  last  find  themselves  obliged  to  close  down 
while  their  newspaper  is  at  the  height  of  its  popular- 
ity."—London  Elec.  Eng'ing,  Dec.  28,  1916. 
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J.  Grant  De  Remer  has  opened  an 
office  for  general  consulting  practice  at 
65  Liberty  Street,  New  York,  where  he 
will  carry  on  the  engineering  work  for- 
merly handled  by  the  firm  of  Martin  & 
De  Remer,  100  Broadway. 

A.  C.  Martin,  formerly  commercial 
manager  of  the  Rockford  (111.)  Electric 
Company,  has  been  appointed  manager 
of  the  Steubenville  district  of  the  Ohio 
River  Power  Company,  a  subsidiary  of 
the  American  Gas  &  Electric  Company. 

J.  E.  Davidson,  vice-president  and 
general  manager  of  the  Pacific  Power  & 
Light  Company,  Portland,  Ore.,  and 
one  of  the  best-known  utility  men  in 
the  country,  will  resign  from  the  Port- 
land company  to  assume  new  and  im- 
portant duties  with  the  Electric  Bond  & 
Share  Company  in  New  York.  Mr. 
Davidson  became  associated  with  the 
Pacific  Power  &  Light  Company  more 
than  six  years  ago  in  the  capacity  of 
commercial  manager.  He  was  formerly 
with  the  public  utility  companies  at 
Port  Huron,  Mich.,  and  served  as  sec- 
retary-treasurer of  the  Michigan  Elec- 
tric Association.  Later  he  became  pres- 
ident and  manager  of  the  Consolidated 
Lighting  Company  of  Montpelier,  Vt. 
He  was  president  of  the  Vermont  Elec- 
trical Association  in  1909  and  president 
of  the  New  England  Section  of  the  N. 
E.  L,  A.  in  1910-1911.  Since  going  to 
the  Pacific  Coast  he  became  president 
of  the  Northwest  Electric  Association 
in  1911-1912,  was  elected  a  member  of 
the  executive  committee  of  the  National 
Electric  Light  Association  at  the  San 
Francisco  Convention  in  1915,  and 
chairman  of  the  Portland  Section  of  the 
N.  E.  L.  A.  in  the  same  year.  He  is 
at  present  chairman  of  the  executive 
committee  of  the  Northwest  Electric 
Association,  and  is  still  a  member  of  the 
executive  committee  of  the  National 
Association,  besides  being  on  a  number 
of  committees.  As  vice-president  of  the 
Pacific  Power  &  Light  Company  Mr. 
Davidson  was  in  charge  of  matters  of 
engineering,  new  business,  purchasing, 
taxes,  stores,  maintenance  and  operat- 
ing. His  popularity  on  the  Pacific 
Coast  is  as  great  as  in  New  England 
and  in  Michigan,  and  his  removal  to 
New  York  will  be  felt  as  a  loss  by  man- 
agers in  the  Northwest. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


Frederick  O.  Eaton  has  been  pro- 
moted to  be  general  manager  of  the 
Rumford  Falls  Light  &  Water  Company 
of  Rumford,  Me. 

D.  P.  Tierney  has  been  appointed  su- 
perintendent of  the  Sayre  (N.  Y.)  Elec- 
tric Company,  with  which  he  has  been 
connected  for  the  past  eight  years. 

G.  M.  Dahl  has  resigned  as  vice-presi- 
dent of  the  Electric  Bond  &  Share 
Company,  New  York  City,  to  become 
vice-president  of  the  Chase  National 
Bank  of  New  York  City. 

L.  A.  Ferguson,  vice-president  of  the 
Commonwealth  Edison  Company,  Chi- 
cago, has  been  elected  a  director  of  the 
Civic  Industrial  division  of  the  Chi- 
cago Association  of  Commerce. 

George  E.  Willard  has  been  appoint- 
ed electrical  superintendent  of  Quaker- 
town  Borough,  Quakertown,  Pa.,  suc- 
ceeding T.  B.  Taylor,  formerly  elec- 
trical superintendent  of  the  borough. 

Martin  J.  Wolf  has  been  appointed 
vice-president  of  W.  N.  Matthews  & 
Brother  of  St.  Louis,  Mo.  Mr.  Wolf 
has  been  connected  with  the  St.  Louis 
firm  since  April,  1914,  when  he  joined 
its  staff  as  jobbing  sales  manager.  As 
statesman-at-large  and  as  chairman  of 
the  "100  Point"  committee  Mr.  Wolf's 
work  in  the  Jovian  order  has  attracted 
wide  attention. 

Stanley  P.  Farwell,  for  two  and  one- 
half  years  chief  of  the  service  division 
of  the  State  Public  Utilities  Commis- 
sion of  Illinois,  has  left  the  commission 
to  join  the  engineering  staff  of  Arthur 
Young  &  Company,  Chicago.  Mr.  Far- 
well  was  graduated  in  electrical  engi- 
neering from  the  University  of  Illinois, 
and  after  some  time  in  central  station 
work  became  an  instructor  in  engineer- 
ing subjects,  first  at  the  Central  Uni- 
versity of  Kentucky,  and  later  at  the 
University  of  Illinois.  At  Illinois  he 
also  carried  on  post-graduate  studies 
and  the  degree  of  Ph.D.  was  conferred 
upon  him  in  1914.  While  with  the  com- 
mission he  organized  and  supervised 
the  work  of  the  service  division  and 
aided  in  formulating  the  commission's 
service  rules  and  its  rules  for  overhead 
electrical  construction. 


real  and  New  York,  earning  the  degrees 
F.S.C.  and  D.Sc.  After  teaching  in  Que- 
bec and  St.  Louis  he  was  sent  to  Lon- 
don in  1870,  where  he  remained  for 
twenty-three  years  on  the  staff  of  the 
Brother's  College  of  that  city.  In  1893 
he  was  given  charge  of  the  courses  in 
mathematical  and  experimental  physics 
at  De  LaSalle  Normal  College  at 
Waterford,  and  three  years  later  he 
was  chosen  to  direct  the  same  courses 
in  Manhattan  College.  Besides  numer- 
ous articles  in  the  engineering  and  sci- 
entific press,  Brother  Potamian  was  the 
author  of  "Gleanings  in  Electrical  His- 
tory," "Franklin  and  DeRomas  on  the 
Lightning  Kite,"  "The  Weight  of  the 
Earth,"  "The  Rotation  of  the  Earth," 
"The  Electrical  Work  of  Benjamin 
Franklin,"  and  others.  He  was  also 
joint  author  of  "Electrical  Illumina- 
tion," "The  Makers  of  Electricity," 
"The  Makers  of  Astronomy,"  and  the 
"Catalogue  of  the  Wheeler  Gift"  pre- 
senting a  brief  history  of  works  on  elec- 
tricity and  magnetism. 

Robert  S.  Orr,  general  manager  of 
the  Duquesne  Light  Company,  Pitts- 
burgh, Pa.,  died  at  Pittsburgh  on  Jan. 
24.  Mr.  Orr  was  a  native  of  Clarion 
County,  Pa.,  and  was  a  graduate  of 
Washington  and  Jefferson  University. 
For  the  first  two  years  after  his  gradu- 
ation he  taught  in  the  Washington  and 
Jefferson  Academy,  after  which  he  be- 
came principal  of  the  Allegheny  County 
(Pa.)  public  schools.  In  1904  he  left  the 
teaching  profession  to  accept  the  post 
of  contracting  agent  for  the  Allegheny 
Light  Company,  the  predecessor  of  the 
Duquesne  Light  Company,  and  a  short 
time  later  he  was  made  acting  superin- 
tendent of  the  company.  In  less  than  a 
year  Mr.  Orr  was  given  the  post  of  gen- 
eral superintendent  of  the  company, 
and  it  was  in  the  course  of  his  work  in 
that  position  that  he  developed  a  sys- 
tem of  concrete  reinforcement  of  de- 
cayed poles  "which  is  now  largely  used 
in  this  country.  For  several  years  Mr. 
Orr  served  on  the  executive  committee 
of  the  N.  E.  L.  A.  He  was  a  past-pres- 
ident of  the  Pennsylvania  Electric  As- 
sociation, and  was  a  member  of  the  En- 
gineers' Society  of  Western  Pennsylva- 
nia, the  American  Electrochemical  So- 
ciety and  the  A.  I.  E.  E. 


Obituary 

John  B.  Sullivan,  president  of  the 
Ashland  (N.  H.)  Electric  Light  Com- 
pany, is  dead  at  his  home  in  Ashland. 
He  was  born  at  Holderness,  N.  H.j  fifty- 
eight  years  ago. 

Brother  Potamian  (Dr.  Michael  Fran- 
cis O'Reilly),  professor  of  physics  at 
Manhattan  College,  New  York  City,  and 
author  of  many  scientific  articles  and 
books,  died  on  Jan.  20.  He  was  born  in 
1847  in  County  Cavan,  Ireland,  and  re- 
ceived his  education  in  London,  Mont- 
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NKW   APPARATUS   AND   APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  in  Manufacturers1  Products 

( rsed  in  the  Electrical  Field 


The  New  Features  of   1917  Fan  Designs 


Improvements  in  fans  this  season  are 
noteworthy  on  account  of  the  fact  that 
the  changes  made  are  nol  radical 
the  mechanical  and  electrical  stand- 
point, but  will  have  much  t<>  do  with  the 
saleability    and    attract!  •"    the 

popular  types  of  fans.     Pew  new  fans 


PIG.     1 — OSCILLATING    MECHANISM  — 

MARELLI  FAN 

will  be  placed  on  the  market  this  year.A 
There  seems  to  be  a  tendency  by  some 
manufacturers  to  use  steel  in  places 
where  brass  was  formerly  employed, 
such  as  for  guards.  A  notable  feature 
is  the  ease  of  converting:  several  of  the 
new  types  from  desk  to  bracket  service. 
One  company  has  developed  fan  blades 
and  a  guard  attachment  for  sewing  ma- 
chine motors,  another  has  designed  a 
blade  which  it  is  claimed  takes  the  hum 
out  of  fan  motors.  The  majority  of 
makers  point  out  slight  changes  in  de- 
signs to  improve  the  appearance  of  desk 
and  bracket  types.  Few  changes  have 
been  made  in  ceiling  fans. 

H.  Boker  &  Company,  Inc.,  New 
York  City. — A  10-in.  fan  with  heavily 
nickel  plated  brass  blades,  guards  and 
fittings  is  being  offered  to  the  trade 
by  this  company  as  distributers  for 
Ercole    Marelli   &    Company   of    Milan, 


,  i-.i)  cycle  alternating  current  and 
remarkably     quiel     on     direct  current 

Circuits.      Attention    is  also  called  to  the 

oscillating  mechanism  shown  in  Fig. 
l.  By  turning  the  thumb  screw  to  the 
right  the  angle  of  oscillation  is  cut 
down  degree  by  degree  to  a  minimum 
Of  LO  deg.  total  oscillation.  When  the 
thumb  screw  is  turned  to  the  left  the 
angle  of  oscillation  is  increased  in  a 
similar  manner  to  a  maximum  of  120 
deg.  total  oscillation.  Both  adjust- 
ments can  be  made  while  the  fan  is  in 
operation.  The  oscillating  mechanism 
may  be  locked  in  any  position.  In 
Fig.  4  is  shown  a  self-rotating  ceiling 
fan  for  use  in  large  rooms.  While  the 
fan  is  running  a  slow  rotary  move- 
ment is  obtained,  the  motor  revolving 
around  the  vertical  axis  of  the  suspen- 
sion   rod. 

Emerson  Electric  Manufacturing 
Company  of  St.  Louis,  Mo. — Emerson 
swivel-trunnion    (non-oscillating)    fans 


FIG.   2 — ROBBINS   &   MYERS  8-IN.   FAN 

Italy.  This  fan  has  full  swivel  and 
trunnion  movements,  is  instantly  con- 
vertible from  desk  to  bracket  type,  and 
has  a  two-speed  switch  with  "off"  posi- 
tion.    This  fan,  it  is  claimed,  is  noise- 


FIG.   3 — CROSS   SECTION   OF   EMERSON   FAN 

for  1917  are  of  the  same  design  as  sold 
last  year.  The  8-in.  fans  are  no 
longer  listed  for  alternating  current  or 
direct  current,  but  the  9-in.  fan  offered 
last  season  is  made  in  both  oscillating 
and  non-oscillating  styles  for  alternat- 
ing and  direct-current  circuits.  Emer- 
son 12  and  16-in.  non-oscillating  fans 
are  equipped  with  carrying  handles  on 
top  of  the  motors.  The  oscillating  fans 
for  1917  are  all  new  models  with  cer- 
tain minor  improvements  which  have 
been  made  -without  changing  the  elec- 
trical design  or  decreasing  the  flexi- 
bility and  durability  of  the  oscillating 
device.  Details  of  the  oscillating  de- 
vice are  shown  in  Fig.  14.  Emerson 
oscillators  of  12  and  16-in.  sizes  in  all 
types  have  carrying  handles  for  con- 
venience in  lifting  the  motor.  The  ad- 
justing collar  of  the  oscillating  device, 
which  permits  changing  the  position  of 
the  motor  on  the  base  to  point  the  fan 
where  the  breeze  is  wanted,  makes  fre- 
quent lifting  of  the  motor  unnecessary. 
The  popular  six-blade,  slow-speed, 
ultraquiet  residence  type  in  the   12-in. 


▼ 


FIG.  4 — MARELLI 
FAN 


size  IS  included  in  the  l'.'l  7  line,  and 
has  been  equipped  with  a  new  style 
base  and  handle.  This  year  the  line 
■  illating  fans  for  alternating  cur- 
rent has  been  completed  by  the  addi- 
tion of  a  16-in.,  six- 
blade,  slow  -  speed 
oscillator,  which  is 
expected  to  be  use- 
ful in  theaters,  as- 
sembly rooms, 
banks, churches  and 
other  places  where 
it  is  necessary  to 
use  a  quiet  fan  but 
where  maximum 
obtainable  breeze 
is  highly  desira- 
ble.  Emerson 
direct  -  current  os- 
cillators, in  9,  12 
and  16-in.  sizes, 
carry  the  same  im- 
provements as  the 
alternating-current 
fans  referred  to. 
In  addition  to  the 
9,  12  and  16-in. 
four  -  blade  direct- 
current  oscillators, 
a  six-blade,  slow- 
speed,  12-in.  direct- 
current  style  is  offered  for  private 
offices,  hotel  bedrooms  and  such  places 
where  an  ultra-quiet  fan  is  necessary. 

Robbins  &  Myers  Company,  Spring- 
field, Ohio. — One  new  model  has  been 
added  to  the  Robbins  &  Myers  line  of 
1917  fans.  This  is  an  8-in.  non-oscillat- 
ing design,  shown  in  Fig.  2,  with  a 
drawn  steel  frame.  With  the  addition 
of  this  fan,  the  entire  line  of  Robbins 
&  Myers  fans  are  now  furnished  in  the 
drawn  steel  construction.  The  8-in. 
fan,  known  as  model  28,  is  the  uni- 
versal, series  type.  It  is  also  made  to 
operate  on  low-voltage  storage  battery 
circuits.  A  switch  in  the  base  provides 
two  running  speeds.  Model  26,  alter- 
nating current,  and  model  27,  direct 
current,  is  a  9-in.,  five-blade  oscillator. 
Model  26  has  a  universal  series  motor 
and  will  operate  on  100  to  120  volts 
direct  current  as  well  as  100  to  120 
volts  alternating  current,  25  to  60 
cycles.  It  is  also  made  for  220  volts 
alternating  current  service,  and  model 
27  for  220  or  32  volts  direct-current 
circuits.  Models  21,  alternating  cur- 
rent, and  22,  direct  current,  are  non- 
oscillating  fans  which  are  made  in  12-in. 
and  16-in.  sizes  for  operation  on  all 
standard  voltages  and  frequencies. 
They  can  be  furnished  with  four  or  six 
blades  as  desired. 

Model    24,    alternating    current,    and 
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model  25,  direct  current,  are  oscillat- 
ing fans  made  in  12  and  lG-in.  sizes, 
with  four  or  six  blades,  for  operating 
on  all  standard  voltages  and  frequen- 
cies.    All  desk  and  oscillating  fans  are 


FIG.  5 — CENTURY  9-IN.  OSCILLATING  CON- 
VERTIBLE  FAN 

supplied  with  a  separable  plug  and  10 
ft.  of  new  code,  black  reinforced  cord. 
All  are  adjustable,  for  desk  or  wall 
bracket  mounting.  The  standard  finish 
is  black  with  gold  stripes  around  the 
body. 

The  company's  line  of  ceiling  fans  is 
the  same  as  offered  in  1916.  Style  "H" 
is  a  plain  type  alternating-current  fan, 
which  when  furnished  in  ornamental 
design  is  known  as  style  "G."  Style 
"B"  is  a  plain  type  direct-current  fan. 

A  direct-current  ornamental  fan, 
known  as  style  "C,"  is  also  supplied. 
A  12  and  16-in.  ventilating  fan  will 
be  furnished  in  the  same  design  as  in 
previous   years. 

Eck  Dynamo  &  Motor  Company, 
Belleville,  N.  J. — A  new  development 
is  the  — ming  blade,  shown  in  Fig.  7, 
to  eliminate  the  objectionable  humming 
which  has  existed  in  fan  motors  The 
illustration  does  not  plainly  indicate 
how  this  is  accomplished  since  the  face 
view  in  the  picture  shows  only  the 
shape  of  the  blade,  and  the  fact  that 
the  four  blades  are  not  of  exact 
peripheral  diameter,  but  it  does  not 
show  that  the  pairs  of  blades  travel 
in  different  planes.  It  is  claimed  that 
it  is  the  combined  effect  of  the  shape 


FIG.  6 — RUSSELL  ELECTRIC   8-IN.   FAN 

of  the  blade,  differences  in  peripheral 
diameter  and  the  fact  that  they  travel 
in  different  planes,  that  eliminates  the 
hum  so  often  evident  and  objectionable 
in  fan  motors. 


Western  Electric  Company,  New 
York  City. — This  company  has  pro- 
vided its  6-in.  fan  with  a  knuckle  joint, 
allowing  it  to  be  used  either  as  a 
bracket  or  desk  fan,  and  making  it  pos- 
sible to  tilt  the  fan  or  incline  it  at 
various  angles.  Since  this  design  is 
primarily  a  residence  fan  its  attract- 
iveness has  been  improved  by  finishing 
it  in  frost  bronze  instead  of  the  con- 
ventional black  and  polished  brass. 

Several  changes  have  been  made  in 
the  construction  of  the  Western  Elec- 
tric oscillating  fan  for  1917,  these 
being,  however,  small  improvements  in 
details  of  construction.  Probably  the 
most  significant  improvement  in  the  os- 
cillating type  is  the  method  of  ad- 
justing the  arc  of  oscillation  by  means 
of  a  knurled  head  screw  on  the  back 
of  the  fan  in  the  bottom  position.  This 
screw  is  easily  reached  and  easy  to 
turn,  making  it  possible  to  adjust  the 
arc  of  oscillation  without  stopping  the 
fan.  If  a  foreign  object  should  re- 
tard the  oscillating  movement  the  fan 
will  continue  to  operate  as  an  ordi- 
nary   desk    fan.      In    the    construction 


omitted  so  that  the  fan  has  only  one 
speed.  It  has  a  hinge  joint  so  that  it 
can  be  mounted  on  a  wall  if  desired, 
and  the  patented  felt  base  with  which 
all  Westinghouse  fans  are  provided. 


FIG.  7 — BLADE  OF  ECK  FAN 

of  both  oscillating  and  desk  fans  wing 
thumb  screws  have  been  used  for  mak- 
ing the  various  adjustments.  The 
guards  of  the  1917  Western  Electric 
desk  and  oscillating  fans,  except  for 
the  6-in.  fan,  are  black  Japan  instead 
of  brass.  It  is  believed  that  this  is  a 
positive  improvement,  as  brass  guards 
become  tarnished  and  are  difficult  to 
clean,  whereas  the  black  Japan  finish 
will  always  look  good  and  is  easily 
cleaned.  This  year,  instead  of  glued 
felt  on  the  bottom  of  the  desk  and 
oscillating  fan,  six  hollow  rubber  wash- 
ers are  used  inserted  in  the  base  and 
permanently  glued  there.  Three  of 
these  six  rubber  feet  have  holes  which 
continue  up  through  the  base  of  the 
fan  for  fastening  it  down  where  such 
a   method  is  desired. 

Westinghouse  Electric  &  Manufac- 
turing Company,  Pittsburgh,  Pa. — 
During  the  past  year  or  two  a  distinct 
demand  has  developed  for  a  low-priced 
electric  fan  for  use  in  the  home.  The 
Westinghouse  Electric  &  Manufactur- 
ing Company  has  included  in  its  regu- 
lar line  of  1917  fans  such  a  type, 
known  as  the  "Westinghouse-Whirl- 
wind,"  which  is  an  8-in.  fan  weighing 
about  6  lb.  Black  steel  blades  are  used 
as  well  as  a  black  steel  guard  instead 
of  brass.     The  speed  control  switch  is 


FIG.    8 — WESTINGHOUSE   8-IN.    FAN 

Hamilton-B  each  Manufacturing 
Company,  Racine,  Wis. — This  companj 
has  developed  a  fan  blade  and  guard 
attachment  to  fit  its  sewing  machine 
motor.  As  shown  in  Fig.  11,  this  de- 
vice is  so  constructed  that  it  is  easilj 
attached  and  held  by  the  pressure  of 
two  springs.  The  fan  is  nickel-plated 
to  harmonize  with  artistic  furnishings 

Russell  Electric  Company,  Chicago 
III. — The  fan  shown  in  Fig.  6  if 
known  as  the  Aerofan,  and  supplied 
in  the  8-in.  non-oscillating  size,  with 
a  perfectly  formed  8-in.  aeroplane  pro 
peller.  An  advance  made  by  this  com- 
pany is  the  possible  speed  regulation 
of  its  universal  motors  by  bringing  out 
the  field  taps.  This  afford.s  good  speed 
regulation  on  both  direct  and  alternat- 
ing current,  and  is  most  economical  of 
current  since  it  gives  full  efficiency  or 
all  speeds. 

Century  Electric  Company,  St.  Louib 
Mo. — A  feature  of  this  company's  1917 
9-in.  oscillating  desk  and  wall-brackel 
fan  is  a  construction  such  that  » 
change  of  direction  of  oscillation  can 
be  made  without  adjusting  any  part  of 
the  fan.  This  is  done  by  simply  turn 
ing  the  motor  on  the  swivel  stud.  The 
oscillating  mechanism  consists  of  a 
steel  worm  with  bronze  gears  readily 
accessible.  The  body  and  stand  is  oi 
drawn  steel,  with  the  blades  and  guard 


FIG.    9 — WESTERN    ELECTRIC    6-IN.    FAN 

of  brass,  dipped  and  lacquered.  The 
60-cycle  fans  make  seven  complete  os- 
cillations per  minute.  Existing  designs 
of  stationary,  oscillating  and  ceiling 
fans  have  not  been  changed. 
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General  Electric  Company,  Schenec- 
tody,  N.   )      Bdo  i   of  the   L917  t>  pa 

listed    by    this    company    :u  e    pi  :  u  •  t  lea  My 

Identical  with  those  of  la  I    m  on,  only 
sin-ii  changes  :is  engineering  experience 


tamem' 

MO.    10 — GILBERT   FAN 

has  show  n  advisable  having  been  made. 
The  i'-in.  fans  were  especially  designed 
to  meet  the  demands  of  those  who  con- 
sider the  8-in.  fan  too  small  for  ef- 
fective service.  The  control  switch 
which  is  mounted  in  the  base  is  of  the 
improved  lever  design  with  notched 
guide,  insuring  a  positive  setting  for 
each  speed.  The  ease  of  conversion 
from  desk  to  bracket  type  is  a  feature 
the  maker  points  out  for  its  12  and 
16-in.  designs. 

A.  C.  Gilbert  Company,  New  Haven, 
Conn. — This  company's  new  model  "C" 
Polar  Cub  fan  now  has  two  speeds  and 
a  stop.  The  frame  is  rigidly  die-cast, 
thus  eliminating  fifty-seven  different 
parts,  it  is  claimed.  Its  bearings  are 
an  integral  part  of  the  die  castings. 
The  fan  is  adjustable  to  any  angle  so 
that  a  breeze  can  be  thrown  in  any 
direction.  The  base  has  a  hook  for 
attaching  to  wall  if  desired.  The  net 
weight  of  this  fan  is  3  lb.  5  oz.  A 
strong  spot-welded  guard  is  provided. 

Pittsburgh  Electrical  Specialties 
Company,  Pittsburgh,  Pa. — This  com- 
pany makes  a  line  of  8-in.,  6-in.  and 
4-in.  fans.  The  8-in.  fan  is  a  combina- 
tion desk  and  bracket  type,  with  a 
three-speed  universal  motor,  and 
weighs  5.75  lb.  The  finish  is  full  nickel 
or  black  Japan  with  brass  blades.  To 
supply  the  demand  for  a  smaller  and 
lighter  fan  than  the  8-in.,  a  6-in.  de- 
sign is  made  that  weighs  only  3.75  lb. 
This  fan  has  a  single-speed  universal 
motor,  a  round  base  and  is  finished  in 
full   nickel   or  black  Japan   with   brass 


Japan  a  Ith  bi  i      bladt       The  motoi  1 1 
peed,  of  the  universal  type. 
Manhattan    EUctrical   Supply   Com 
pany,    New    York    City,     No    radical 

es      ill      design      and      construction 
have    been    made    m    the     L917     fan       Oi 

fared  by  tin    company,     [n  Fig.   L8  la 

ihOWn  a  direct  current  desk  fall  in  use 
as  a  wall  fan.  This  fan  is  made  in 
tWO    sizes,    12  in.    and    L6  In.      The    8-in. 

direct  current    fan   la  supplied   with   ■ 

knuckle    joint,    which    penults    the    body 

to    be    moved    vertically,    but    la    not 
adapted  for  use  as  a  wall  fan. 
Peerleea  Electric  Company,  Warren, 

Ohio. — About  the  only  changes  made 
by  this  company  In  existing  designs  is 
the  discontinuance  of  the  S-in.  fan  and 
the  substitution  of  a  9-in.  fan.  This 
9-in.  fan  will  be  built  in  two  types: 
The  cast  frame  commutator  type, 
which  will  be  a  universal  fan,  and  will 
operate  on  either  alternating  or  direct 
current;  and  the  drawn  steel  type, 
which  will  be  built  on  the  straight  in- 
duction principle  for  use  on  alternat- 
ing-current service.  The  commutator 
type  will  be  furnished  for  direct-cur- 
rent circuits.  Both  the  drawn  steel 
and  cast-iron  fans  will  be  built  in  os- 
cillating and  non-oscillating  types.  All 
the  different  sizes  of  this  company's 
oscillating  and  non-oscillating  fans  this 
year  will  be  equipped  with  black 
guards  and  brass  blades. 

The  Carleton  Company,  Boston, 
Mass. — This  company  will  continue  to 
offer  its  moderate  priced  universal  fans 
in    f>-in.    and    8-in.    sizes,    with    slight 


mechanical   featurei    winch  are  ao  at 
ant  Lai  In  fans  of  thl    I  j  pa  In  I  ha  field. 

The  oscillating   fan   of   the   .landus  type 

which  is  known  to  the  trade  haa  basal 

improved     by    details     in     the     course    of 


FIG.     11  —  HAMILTON-BEACH     BLADES    AND 
GUARD 

blades.  A  still  smaller  fan  is  made  by 
this  company,  designed  especially  for 
the  use  of  travelers.  It  has  blades 
4  in.  in  diameter,  weighs  only  2.5  lb. 
and  is  finished  in  full  nickel   or  black 


FIG.    12 — CARLETON   8-IN.   FAN 

changes  in  adjustment  and  in  wind- 
ing. The  motor  case  is  a  die  casting, 
and  the  standard  finish  is  black  enamel 
with  guard  and  blades  in  nickel  on 
brass,  this,  it  is  claimed,  being  the  most 
permanent  bright  finish  yet  known. 
The  6-in.  fan  is  furnished  in  the  oscil- 
lating desk  and  bracket  type.  All 
sizes  and  styles  will  be  made  for  opera- 
tion on  any  voltage  from  4  to  120. 

Adams-Bagnall  Electric  Company, 
Cleveland,  Ohio. — This  company  calls 
particular  attention  to  its  1917  alter 
nating-current  Gyrofan  and  oscillating 
fans.  The  main  changes  that  have 
been  incorporated  in  the  Jandus  and 
Adams-Bagnall  designs  cover  improve- 
ments in  detail  which  give  higher  oper- 
ating efficiency  and  better  mechanical 
service.  Fundamentally  the  fans  are 
not  new.  They  have  been  in  service  in 
sufficient  numbers  to  permit  a  careful 
study  and  analysis  of  reported  troubles 
which  have  made  it  possible  to  elimi- 
nate  weak   points    and    strengthen    the 


FIG.    13 — MANHATTAN    CONVERTIBLE    FAN 

years,  as  well  as  in  the  substitution 
of  a  roller  or  resilient  pin  which  in- 
creases the  number  of  points  of  con- 
tact and  the  resulting  service.  The 
Gyrofan  line  is  available  in  column  and 
ceiling  types,  with  and  without  light 
attachment. 

Designs  of  fans  that  have  already 
proven  satisfactory  in  service  are  being 
offered  this  season  by  a  number  of 
companies.  The  Crucet  Manufactur- 
ing Company  of  New  York  City  has 
made  no  changes  in  its  existing  fan 
designs,  but  announces  that  later  it 
will  bring  out  one  or  two  extra  types. 
The  Knapp  Electric  &  Novelty  Com- 
pany of  New  York  City,  makers  of 
battery  fans,  has  made  no  changes  for 
the  1917  season.  The  Fidelity  Elec- 
tric Company  of  Lancaster,  Pa.,  has 
developed  no  new  fans.  Attention  is 
called  to  the  fact  that  its  type  "B" 
ceiling  fans  have  proven  popular  with 
the  export  trade.  The  Menominee 
Electric  Manufacturing  Company  of 
Menominee,  Mich.,  The  Lindstrom- 
Smith  Company  of  Chicago,  and  the 
Kokomo      Oscillating      Fan     Company, 
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Kokomo,  Ind.,  have  made  developments 
in  fans  which  are  not,  however,  avail- 
able at  this  time  but  will  be  described 
in  later  issues  of  the  Electrical 
World. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing ,  Selling 

and  Central-Station  Fields 


Public  Service  Commission  News 

District  of  Columbia  Commission 

The  Public  Utilities  Commission,  on  its  own  initia- 
tive, has  made  an  investigation  preliminary  to  pre- 
scribing standards  to  secure  the  accuracy  of  all  watt- 
hour  meters  for  the  measurement  of  electrical  energy 
in  the  District,  as  required  by  the  Public  Utilities  Law. 
A  set  of  regulations,  following  closely  those  promul- 
gated by  the  United  States  Bureau  of  Standards,  has 
been  prepared  and  will  take  effect  after  Feb.  1. 

New  Jersey   Commission 

Statistics  of  Public  Utilities  of  New  Jersey  for  1915, 
Part  1,  have  been  published  by  the  Board  of  Public 
Utility  Commissioners.  This  volume  contains  the  assets 
and  liabilities  accounts,  names  of  principal  officers,  in- 
come account  and  important  changes  for  the  year  of 
every  class  of  public  utility  company  of  which  the  gross 
operating  revenue  for  the  year  exceeded  $10,000. 

Idaho  Commission 

The  Public  Utilities  Commission  recently  ordered  the 
Rupert  Electric  Company  to  lower  the  flat  rate  it  has 
been  charging  its  patrons,  reduce  the  flat  charges  made 
against  its  customers  for  power  service,  and  refund  to 
its  patrons  all  money  it  has  collected  from  them  in  the 
form  of  deposits  on  meters.  The  electric  company  has 
been  charging  a  flat  rate  of  $1.50  per  month  for  its 
service.  That  rate  was  cut  to  $1.00  by  the  commission. 
A  flat  rate  of  75  cents  a  month,  based  on  horsepower, 
known  as  the  "service  charge,"  has  been  charged  on 
motors.  The  commission  ordered  that  rate  cut  to  25 
:ents  a  month.  Heretofore,  the  company  demanded  a 
deposit  of  $10  before  installing  a  meter.  The  commis- 
sion ordered  the  custom  discontinued  and  all  money 
received  on  deposits  returned  to  patrons  at  the  rate  of 
75  cents  a  month.  Where  the  service  has  been  discon- 
tinued, the  money  is  to  be  returned  in  full  at  once. 

Illinois  Commission 

The  State  Public  Utilities  Commission  has  authorized 
;he  Saline  Electric  Company  to  purchase  the  municipal 
electric  plant  belonging  to  the  City  of  Ashley,  County  of 
CVashington.  Although  the  original  plant  cost  $13,000, 
;he  commission  authorized  its  sale  at  $6,000.  Hereaf- 
;er  the  public  of  the  city  of  Ashley  will  be  served  from 
;he  general  transmission  system  of  the  Saline  Electric 
3ompany.     In  its  opinion  the  commission  says: 

"The  said  plant  was  installed  some  twelve  or  fifteen 
years  ago  and,  to  use  counsel's  words,  *  *  *  'has  been  a 
'white  elephant"  on  Ashley's  hands  ever  since.'  The 
lity  of  Ashley,  under  date  of  Oct.  13,  1916,  granted 
;he  Saline  Electric  Company  a  franchise  which  runs  for 
:wenty  years  from  the  date  thereof,  and  the  representa- 
tive of  the  city  of  Ashley  has  stated  that  the  public 
:hereof  desires  to  dispose  of  its  municipal  electric 
plant.  It  is  the  purpose  of  the  Saline  Electric  Com- 
pany to  improve  generally  the  electric  service  rendered 
in  the  city  of  Ashley,  and,  in  time,  to  reduce  electric 
rates  somewhat.  The  said  Saline  Electric  Company  has 
signified  its  intention  of  abandoning  the  obsolete  direct- 


current  generating  and  switchboard  equipment  at  an 
early  date  and  of  installing,  in  lieu  thereof,  a  new  elec- 
tric transmission  line  to  connect  the  electric  distribu- 
tion system  in  the  city  of  Ashley  with  the  general  trans- 
mission system  of  the  said  company." 

California  Commission 

In  its  decision  permitting  the  absorption  by  the  Pa- 
cific Gas  &  Electric  Company  of  the  Oro  Electric  Cor- 
poration, as  reported  in  the  Electrical  World  for 
Jan.  20,  the  Railroad  Commission  says  that  it  is 
clear  from  the  evidence  that  a  very  substantial  benefit 
and  advantage  will  accrue  to  the  Pacific  Gas  &  Electric 
Company  by  this  consolidation,  but  that  the  consent 
of  the  Railroad  Commission,  which  is  a  sine  qua  non, 
should  not  be  granted  unless  the  public  interest  ia 
advanced  thereby. 

It  is  not  sufficient  that  the  Pacific  Gas  &  Electric 
Company  is  to  derive  a  benefit  from  the  bargain,  saya 
the  Railroad  Commission.  "The  fundamental  test 
which  overrides  any  benefit  to  any  single  party  is 
whether  or  not  the  public  interest  will  be  served  by  the 
consolidation.  The  consolidation  will  result  in  the 
elimination  of  any  possible  competition  between  the 
Pacific  and  the  Oro  companies.  If  the  public  is  to  be 
deprived  of  the  benefits  of  possible  competition,  it  has 
the  right  to  expect  in  lieu  thereof  substantial  benefits 
resulting  from  the  proposed  consolidation. 

"There  is  a  further  matter  of  considerable  impor- 
tance to  which  attention  should  be  directed.  Certifi- 
cates of  public  convenience  and  necessity  were  hereto- 
fore granted  by  the  Railroad  Commission  to  the  Oro 
Electric  Corporation  covering  large  areas  in  Sacramento 
Valley,  which  up  to  the  present  time  have  had  little 
or  no  electric  service.  These  certificates  were  granted 
on  application  by  the  Oro  Electric  Corporation  that  it 
intended  to  develop  these  sections  of  the  State,  and 
would  be  able  to  do  so  if  certificates  were  granted  as 
prayed  for.  The  Railroad  Commission  granted  these 
certificates  in  the  hope  and  expectation  that  these  por- 
tions of  the  State  would  be  developed  -by  the  Oro  Elec- 
tric Corporation.  These  hopes  have  not  been  realized. 
The  Pacific  company  is  now  failing  to  take  over  any 
except  a  few  franchises  owned  by  the  Oro  corporation, 
and  is  asking  that  certificates  of  public  convenience 
and  necessity  heretofore  granted  by  the  Railroad  Com- 
mission be  revoked  except  to  a  certain  small  extent. 

"The  Pacific  company  should  be  very  liberal  in  mak- 
ing extensions  into  the  undeveloped  territory  which 
the  Railroad  Commission  hoped  that  the  Oro  corpora- 
tion would  develop,  and  the  Pacific  company  should  look 
largely  to  the  development  of  the  future  as  well  as  to 
the  immediate  business  of  the  present.  Unless  electric 
companies  which,  during  good  behavior,  may  enjoy  a 
practical  monopoly  in  the  thickly  populated  districts 
in  this  State,  are  willing  to  make  extensions  liberally 
into  outlying  undeveloped  sections  of  the  State,  there 
is  very  serious  question  as  to  whether  the  policy  of 
regulated  monopoly  of  such  public  utilities  as  may  be 
referred  to  as  natural  monopolies,  which  policy  is  now 
the  settled  policy  of  the  State,  will  be  a  blessing  to  our 
people  in  the  long  run." 
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i:dis, >n   Birthdaj    Party.     rha  leven 
tieth   birthdaj    of  Thon 
which  occura  on  Feb.   1 1 ,  will  be  cele 
orated  during  tin-  i  d   Feb.    n> 

\\ 
e,  N.  J      It  ia  expected  thai 
tome   1500  people  will   be  present,  In 
eluding    employeea    and    aome    of    Mr 

The  '•"!'  i 
ment    will    consist    largely    of    Edison 
moving  pictures  and  selections  on  the 
Edison  phonograph. 

Electrical  \itl  in  ice  Cutting. — [ce 
barvesting  has  been  in  progress  for  the 

p«8t    week    or    tWO    at    Sandusky,    which 

[a  one  of  the  largest  natural  ice  cen 
ters  in  the  lake  region.  Practically  all 
af  the  machinery  used  in  hoisting,  stor- 
ing and  loading  cars  is  now  operated 
alectrically,  central-station  power  being 
ased.  One  of  the  producing  ice  com- 
paniea  is  now  installing  an  additional 
too  lip.  for  use  next  yea'-. 

New  York  City  Energy  Output.— The 
total  energy  output  of  the  electric  com- 
panies  operating  in  New  York  City 
sold  to  the  public  during  1915,  accord- 
ing to  the  report  of  the  Public  Service 
Commission  for  the  First  District  of 
Ww  York,  was  727,004,884  kw.-hr.,  an 
increase  of  7.73  per  cent  over  the  pre- 
seding  year.  The  number  of  customers 
was  306,217  as  against  265,254  in  1914. 
The  total  revenue  from  sales  of  energy 
to  the  public  was  344,936,019,  an  in- 
crease of  something  more  than  $100,000 
over  the  receipts  of  1914.  This  is  the 
first  time  since  the  commission  was  cre- 
ated that  the  annual  revenue  from  the 
sale  of  electric  current  has  exceeded 
that  from  the  sale  of  gas. 

Validity  of  Contracts  with  Municipal 
Plant  Questioned.— The  case  of  the  City 
of  Cleveland   (Ohio)   against  the  Trop- 
ical Paint  &  Oil  Company  to  collect  the 
penalty  of  $256  for  terminating  a  five- 
year  contract  with  the  municipal  light 
plant  before   its  expiration  was   heard 
before  Judge  P.  A.  White  of  the  Com- 
mon Pleas  Court  at  Cleveland  last  week. 
Attorneys    for   both   the    company    and 
the  city  intimated  that  the  case  will  be 
carried  up  in  the  event  that  the  deci- 
sion   is    against    their    clients.      It    is, 
therefore,   probable   that   the    Supreme 
Court  will  eventually  say  whether  the 
19,000    contracts    with    the    plant    ar- 
valid   or   not.     In   answering  the    s\it, 
attorneys    for    the    company    dec!.  i  :d 
that  the  city  rates  for  energy  are  no' 
valid   because  they   were   not   fixed   by 
>rdinancc,  as  required  by  the  Ohio  con- 
stitution.   They  argued  further  that  the 
jity  board  of  control  is  without  author- 
ity   to    fix    rates,    which    they    claimed 
must  be   established  by  legislative  ac- 
tion,   subject   to    the    approval    of    the 
electors  if  a  referendum  is  demanded. 
The  contracts  are  invalid  also,  the  at- 
-orneys    contended,    because    they    lack 
mutuality.     Penalties  are  fixed  for  the 
termination    of    contracts    before    they 
are  due  by  the  users,  but  the  city  is  ex- 
empted from  liability  for  interruptions 
in  furnishing  energy.     It  was  said  that 
interruptions  of  the  service  caused  the 
company  to  abandon  the  use  of  munici- 
pal station  energy.     Attorneys  for  both 
sides  were  asked  to  submit  briefs,  and 
a  decision  is  expected  within  a  week  or 
ten  days. 
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Brooklyn  Edison  Employees. — W.  F. 
Wells,  vice-president  of  the  Brooklyn 
Edison  company,  addressed  the  a  inual 
meeting  of  the  company,  N.  B.  L.  A. 
section,  on  the  progress  made  in  the 
company  during  the  past  twenty-five 
years,  the  time  which  Mr.  Wells  has 
been  with  the  company.  In  1892  the 
Brooklyn  Edison  company  had  but  100 
employees,  whereas  i:ow  there  are  over 
2600.  Mi.  Wells  brought  out  the  fact 
that  the  company  has  approximately 
$16,000  invested  for  every  employee. 
II,  also  mentioned  the  new  issue  of 
bonds  about  to  be  made  by  the  com- 
pany, urging  the  advisability  of  em- 
ployees investing  their  savings  in  the 
securities  of  the  company. 

Milwaukee  Citizens  Demand  Reap- 
pointment of  Consulting  Engineer. — 
In  May,  1916,  the  council  of  Milwaukee, 
Wis.,  authorized  the  appointment  of  a 
consulting  engineer  to  assist  the  de- 
partment of  public  works  in  preparing 
plans  and  specifications  for  the  city's 
$1,500,000  street  lighting  system. 
Money  was  appropriated  to  pay  the 
engineer  for  a  period  of  six  months. 
That  period  expired  on  Jan.  1,  1917,  and 
no  official  steps  have  yet  been  taken 
to  reappoint  the  engineer,  in  spite  of 
the  fact  that  it  was  not  possible  to 
complete  the  work  begun  during  the 
first  six  months.  At  the  present  time 
a  non-partisan  organization,  composed 
of  representatives  from  all  local  civic 
and  professional  clubs,  and  known  as 
the  Mayor's  advisory  board,  is  de- 
manding that  the  city's  former  con- 
sulting engineer,  F.  A.  Vaughn,  be  re- 
employed and  be  instructed  to  complete 
the  work. 

Counselor's  Opinion  Destroys  St. 
Louis  Conduit  Space  Monopoly. — A 
formal  opinion  by  the  assistant  city 
counselor  of  St.  Louis  destroys  the 
monopoly  of  conduit  space  in  downtown 
streets  by  the  Union  Electric  Light  & 
Power  Company  and  overrules  opinions 
by  former  city  counselors.  The  assist- 
ant city  counselor's  opinion  agrees  with 
a  similar  opinion  by  a  former  city  coun- 
selor and  is  one  of  a  series  of  conflict- 
ing opinions  on  the  enforcement  of  the 
Keyes  ordinance  enacted  many  years 
ago.  The  board  of  public  service  in  the 
opinion  is  advised  it  may  permit  other 
electric  light  companies  to  install  con- 
duits in  streets  which  were  not  as- 
signed under  the  Keyes  ordinance  and 
in  streets  and  alleys  which  may  have 
been  assigned  but  are  not  used  for  con- 
duits. This  will  open  up  about  one- 
half  of  the  streets  of  the  city  and  is 
deemed  a  victory  for  the  Cupples  Sta- 
tion Light,  Heat  &  Power  Company, 
which  for  some  time  has  been  fighting 
for  permission  to  install  conduits  to 
compete  with  the  Union  Electric. 


Kill  to  Permit  State  to  Operate  t  til 

Itj      1*1  i  ii  i  bate    owner   hip    and     OB 

eration  of  public  utilities  is  made 
Bible  under  term  i  of  a  lull  before  the 
I  ion  ie,    The  bill  pi  "■•  idei    that 
w  lure  'I'M  Ice  by  public  ut  ilil  j  coi  pora 
tory    the    property 
may  be  taken  over  and  operated  either 
bj  t  be  State  or  by  any  city.    The  n 
ure  permits  t he  state  or  a  cit j   to  pur 
chase  a  public  utility  outright   or 
cure   possession   through   condemn 

dings.      All    corporations    doing 
business  as  public  aei  irporationa 

arc  affected  by  the  mea  are. 

Engineers  Discuss  Industrial  Amrr 
icanization.  —  At  a  dinner  given  on  .Jan 
19  by  Mr.  and  Mrs.  Vincent  Astor  in 
their  New  York  home  to  160  engineers 
and  college  professors  the  topic  of  "In- 
dustrial Americanization"  was  broadly 
discussed.  Gano  Dunn,  president  of 
the  J.  G.  White  Engineering  Company, 
who  presided,  in  announcing  the  pur- 
pose of  the  gathering  said:  "Indus- 
trial Americanization  is  a  part  of  the 
present-day  movement  toward  the  hu- 
manization  of  industry.  It  aims  to 
make  what  is  commonly  called  'welfare 
work,'  not  an  exercise  of  the  employers' 
'paternalism,'  but  a  legitimate  part  of 
business  organization  everywhere."  A 
number  of  prominent  engineers  deliv- 
ered addresses,  among  whom  was  M.  I 
Pupin. 

Summary  of  Bills  So  Far  Introduced 
at    Albany    Affecting    Electrical    Inter- 
ests.— A  number  of  bills  affecting  pub- 
lic   utility    operation    have    been    intro- 
duced    in    the     New    York     Assembly. 
Those  affecting  electric  light  and  power 
corporations  are  as  follows:    Assembly 
No.  101.     Amending  subdivision  1,  sec- 
tion   10,    general    corporation    law,    by 
permitting      a      railroad      corporation, 
street    railroad    corporation    or    manu- 
facturing  corporation  which   generates 
electric  power  to  use  in  its  business  to 
sell  surplus  current  to  the  State  or  any 
city,   town    or   village   or   any    lighting 
district   or  private   person   or   corpora- 
tion, and  to  obtain  a  franchise  for  that 
purpose.     Assembly   No.   159.     Adding 
new  section  24-a  to  public  service  com- 
missions law,  requiring  the  commission 
to    render    decisions    within    one    year 
from  filing  of  complaint  unless  the  time 
is  extended  by  the  court  and  providing 
that  the  commission's  decision  may  be 
reviewed  by   certiorari   and  regulating 
the     procedure.       Assembly     No.     235. 
Adding   new   section   269   to   the   high- 
way law,  providing  for  the  acquisition 
by  the  State  of  tell  bridges  for  vehicles 
and  foot  passengers  which  constitute  a 
connecting  link  between  two  State  high- 
ways, upon  petition  of  the  supervisors 
of  the  county  or  counties  in  which  the 
bridge  is  situated.    Bridges  so  acquired 
shall   not   be   used   by    railroads,   tele- 
phone, gas,  electric  light  or  other  pub- 
lic service  corporations  except  upon  the 
payment  of  rental,  to  be  determined  by 
the    State    Highway    Commission.     All 
of  these  measures  are  still  in  commit- 
tee, there  having  been  as  yet  no  regu- 
lar  calendar    in    either   the    Senate   or 
Assembly.       Public    hearings    will    no 
doubt  be   held   on   the   more   important 
measures  before  any  action  is  taken  on 
them. 
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Officers  of  Electrical  Contractors'  As- 
sociation of  Wisconsin. — At  the  recent 
annual  meeting  of  the  association  the 
following  officers  were  elected:  Presi- 
dent, Paul  Honold,  Sheboygan;  vice- 
president,  A.  M.  Railing,  Milwaukee; 
treasurer,  H.  F.  Trester,  Milwaukee; 
secretary,  J.  C.  Staff,  Milwaukee;  di- 
rector, R.  J.  Nickles,  Madison;  director 
to  National  Association,  Paul  F.  Har- 
loff,  Madison. 

Tri-State  Convention  in  April. — The 
Tri-Statt;  Water  and  Light  Association 
of  the  Carolinas  and  Georgia  will  hold 
its  seventh  annual  convention  at  Macon, 
Ga.,  on  April  17,  18  and  19.  E.  M.  An- 
cerson  of  Abbeville,  S.  C,  is  president, 
and  W.  F.  Stieglitz  of  Columbia,  S.  C, 
is  secretary-treasurer.  The  association's 
committee  on  electrical  affairs  is  W. 
Rawson  Collier,  Atlanta;  R.  T.  Long, 
Anderson,  S.  C,  and  W.  H.  Gallant, 
Charlotte,  N.  C. 

Mid-Winter  Meeting  of  Portland  Elec- 
trical Men. — At  the  annual  mid-winter 
meeting  of  the  Portland,  Ore.,  sections 
American  Institute  of  Electrical  Engi- 
neers, and  National  Electric  Light  As- 
sociation, held  at  the  Multnomah  Hotel 
recently,  the  dinner  served  was  pre- 
pared by  demonstrators  from  the  elec- 
trical companies  in  Portland  and  pupils 
of  the  domestic  science  department  of 
the  public  school.  Electric  cooking  ap- 
paratus was  used. 

Meeting  of  Portland  Engineers. — The 
American  Institute  of  Electrical  Engi- 
neers, National  Electric  Light  Associa- 
tion, and  Oregon  Society  of  Engineers, 
Portland  sections,  held  their  sixth  bi- 
weekly luncheon  on  Jan.  17  in  the  Ore- 
gon Hotel.  The  luncheon  was  conducted 
by  the  General  Electric  Company,  E.  F. 
Whitney,  chairman.  W.  D.  B.  Dobson, 
secretary  of  the  Portland  Chamber  of 
Commerce,  gave  an  address  on  "Indus- 
trial Activities  of  the  Northwest." 

Officers  of  Western  Society  of  Engi- 
neers.— Announcement  of  the  election 
of  the  following  officers  of  the  Western 
Society  of  Engineers  for  1917  was  made 
at  the  annual  banquet  of  the  society 
on  Jan.  10:  President,  Henry  J.  Burt, 
structural  engineer  for  Holabird  & 
Roach;  first  vice-president,  Denney  W. 
Roper,  superintendent  of  the  street  de- 
partment of  the  Commonwealth  Edi- 
son Company;  second  vice-president, 
James  #N.  Hatch,  consulting  engineer; 
third  vice-president,  Wilford  W.  De- 
Berard,  Engineering  Record;  treasurer, 
Carlson   R.    Dart,    consulting    engineer. 

Smelter  Smoke  and  Fume  Problem. 
— At  a  joint  meeting  of  the  New  York 
sections  of  the  American  Institute  of 
Mining  Engineers  and  the  American 
Electrochemical  Society  on  Jan.  26  a 
symposium  was  held  on  the  smelter 
smoke  and  fume  problem.  The  follow- 
ing papers  were  presented:  "The  His- 
tory and  Legal  Phases  of  the  Smoke 
Problem,"  by  Ligon  Johnson,  consult- 
ing attorney,  International  Nickel  Com- 
pany and  American  Smelting  &  Refin- 
ing Company;  "Theoretical  Aspects  of 
Electrical  Precipitation,"  by  W.  W. 
Strong,  Scientific  Instrument  &  Elec- 
trical Machine  Company;  "The  Cottrell 
Process  in  Practice,"  by  Linn  Bradley, 
Research  Corporation. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  pf  each  month  on  the 
aexl  to-!a.^L  text  page. 


Southwestern  Convention  in  April. — 

The  thirteenth  annual  convention  of  the 
Southwestern  Electrical  &  Gas  Associ- 
ation will  be  held  April  26,  27  and  28, 
at  Dallas,  Tex. 

Steel  Conductors  Discussed  at  To- 
ronto.— "Steel  Conductors  for  Trans- 
mission Lines"  was  the  subject  of  a 
paper  by  H.  B.  Dwight,  Canadian  West- 
inghouse  Company,  before  the  Toronto 
section,  A.  I.  E.  E.,  on  Jan.  19. 

The  Electrical  Development  &  Jovian 
League  of  San  Francisco. — At  the  reg- 
ular luncheon  held  Jan.  17,  J.  J.  Dwyer, 
president  of  the  Board  of  State  Harbor 
Commissioners,  gave  a  talk  on  San 
Francisco's  harbor  improvements,  enu- 
merating the  variety  of  uses  to  which 
electricity  is  put  on  the  waterfront. 

Springfield  Engineers  Elect  Officers. 
— The  Springfield  (111.)  Engineers  Club 
installed  the  following  officers  for  the 
ensuing  year  at  the  regular  meeting 
Jan.  15:  President,  B.  H.  Peck,  elec- 
trical engineer,  State  Public  Utilities 
Commission;  first  vice-president,  B.  G. 
Campbell,  assistant  manager,  Spring- 
field Gas  &  Electric  Company;  second 
vice-president,  F.  R.  Atwood,  chief 
engineer,  Central  Union  Telephone 
Company;  recording  secretary,  J.  R. 
Hughes,  assistant  engineer,  State  Pub- 
lic Utilities  Commission;  corresponding 
secretary,  Curtis  Prout,  electrical  engi- 
neer, Illinois  Traction  System;  treas- 
urer, C.  A.  Crytser,  power  plant  engi- 
neer, Springfield  Gas  &  Electric  Com- 
pany; sergeant  at  arms,  A.  N.  Det- 
weiler,  superintendent,  National  Zinc 
Works. 

Joint  Dinner  of  Engineers  at  Boston. 

— Prof.  Elihu  Thomson,  consulting  en- 
gineer, General  Electric  Company;  Dr. 
Hugh  Cabot  of  Boston,  Mass.,  and  E.  H. 
Ewertz,  superintendent  of  the  Fore 
River  Shipbuilding  Corporation,  Quincy, 
Mass.,  will  be  the  principal  speakers  at 
the  eighth  annual  informal  banquet  of 
engineers  of  Boston  and  vicinity,  which 
will  be  held  at  the  Boston  City  Club  on 
the  evening  of  Feb.  7.  Professor  Thom- 
son's subject  has  not  been  announced, 
but  Dr.  Cabot  will  speak  upon  recent 
experiences  at  the  battlefront  in  France 
and  Mr.  Ewertz  will  give  an  illustrated 
talk  on  submarines.  President  Hale  of 
the  Boston  Society  of  Civil  Engineers, 
President  Hollis  of  the  American  So- 
ciety of  Mechanical  Engineers,  and 
President  Buck  of  the  American  Insti- 
tute of  Electrical  Engineers  will  speak 
informally,  and  the  toastmaster  will  be 
Prof.  C.  A.  Adams  of  Harvard  Univer- 
sity. Ira  M.  Cushing,  84  State  Street, 
Boston,  is  chairman  of  the  dinner  com- 
mittee, and  all  engineers  in  Boston  and 
vicinity  are  invited  to  attend,  whether 
or  not  members  of  the  above  societies. 


Dry  Battery  Manufacture. — The  Jan. 
2.'5  meeting  of  the  Dallas  Electric  Club 
and  Jovian  League  was  turned  over  to 
an  educational  address  on  the  manu- 
facture of  dry  batteries. 

Electric  Propulsion  of  Ships.  — 
W.  L.  R.  Emmett  addressed  the  Gen- 
eral Electric  Alumni  Association  of  the 
Apprentice  Training  System  Jan.  26  at 
Schenectady  on  the  topic  "Ship  Propul- 
sion— Electrically  Driven." 

Relation  of  Central  Station  Activities 
to  the  Public. — Peter  Junkersfeld  ad- 
dressed the  Jan.  11  meeting  of  the  Fort 
Wayne  section,  A.  I.  E.  E.,  on  the  sub- 
ject "Central  Station  Activities  and 
Their  Relation  to  the  Public."  The 
February  meeting  will  be  addressed  by 
Harry  Bower  of  the  Overland  company 
on  "Sleeve  Valve  Motor." 

Organization  of  Doherty  Managers. 
— Fifteen  managers  and  assistant  man- 
agers of  Doherty  companies  in  Kansas, 
Missouri,  Nebraska  and  Oklahoma,  rep- 
resenting nine  subsidiaries  of  the  Doh- 
erty corporation,  attended  a  meeting  in 
Kansas  City  recently,  at  which  plans 
were  made  for  a  permanent  organiza- 
tion to  meet  semi-annually. 

Western  New  England  Electric  In- 
spectors Elect  Officers. — At  the  winter 
meeting  of  the  Western  New  England 
section  of  the  National  Association  of 
Electrical  Inspectors  held  at  North- 
ampton, Mass.,  Jan.  10,  the  following 
officers  were  elected:  President,  L.  N. 
Heebner,  South  Manchester,  Conn.; 
vice-president,  H.  M.  Mahoney,  Turn- 
ers Falls,  Mass.;  secretary  and  treas- 
urer, R.  J.  Forsyth,  Greenfield,  Mass. 

Anti-Glare  Legislation. — E.  J.  Ed- 
wards, Nela  Park,  Cleveland,  Ohio,  on 
Jan.  26  addressed  the  Pittsburgh  Sec- 
tion of  the  Illuminating  Engineering 
Society  on  "Automobile  Headlights  and 
Anti-Glare  Legislation."  There  was 
scheduled  a  demonstration  of  recent 
headlight  apparatus  and  special  open 
discussion  by  Director  Hubbard  and  T. 
H.  B.  Patterson  of  the  department  of 
public  safety,  city  of  Pittsburgh;  Capt. 
B.  R.  Marshall,  department  of  traffic 
regulation,  city  of  Pittsburgh;  Dr.  P.  G. 
Nutting,  chairman  I.  E.  S.  committee 
on  glare;  C.  Elmer  Bown,  transporta- 
tion and  lighting  expert,  city  of  Pitts- 
burgh, and  Secretary  Wolf  of  the  Auto- 
mobile Club  of  Pittsburgh. 

Missouri  Contractors'  Annual  Meet- 
ing.— The  following  program  was  ar- 
ranged for  the  sixteenth  annual  meet- 
ing of  the  Electrical  Contractors'  As- 
sociation of  the  State  of  Missouri,  held 
Jan.  20:  "Is  a  Retail  Department  Prof- 
itable to  the  Electrical  Contractor?"  by 
Charles  A.  Pierson;  "What  Should  Be 
the  Relations  of  the  Jovians  and  the 
Electrical  Contractor?"  by  C.  A. 
Spaulding;  "Why  Should  Not  the  State 
and  Local  Associations  Be  Chartered 
by  the  National  Association?"  by  A.  P. 
Denton;  address  on  "Workmen's  Com- 
pensation and  Mutual  Insurance,"  by 
Pierre  R.  Porter;  "Union  Labor  versus 
Open  Shop,"  by  W.  L.  Hutchison; 
"What  Should  Be  the  Relations  of  the 
Jobber  and  the  Electrical  Contractor?" 
by  L.  E.  Reid;  "Should  We  Have  a 
State  Law  Governing  Electrical  Con- 
struction?" by  William  A.  Koenemann. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  ^Manufacturer  t  Wholesaler  tun/  Jobber  of  Electrical  Equipment 
mid  Supplies     Notes  on  Industrial  Activities  and  Business  Methods 


INCREASED  MANUFACTURING 

COSTS  OF  WASHING  MACHINES 

Prices  Have  Been  Raised  Since  Beginning  of  Year 

Owing    to    Higher    Production     Costs,     Which 

Have  Advanced  from  ij  Per  Cent  on  Some 

Items    to   8o    Per   Cent   on    Others 

Montr  with  practically  all  of  the  other  electric  appliances, 
washing  machines,  as  was  reported  in  the  Electrical 
World  for  Jan.  18,  on  page  105,  have  been  raised  in  price 
since  the  beginning  of  the  year.  The  increases  have  been 
made  necessary  because  of  the  increased  cost  of  manufac- 
turing materials  and  labor.  As  evidence  of  the  extent  to 
which  production  costs  have  advanced  the  following  table  is 
presented  showing  the  percentages  of  increase  in  the  quo- 
tations on  manufacturing  materials  that  enter  into  the 
fabrication  of  electric  washing  machines. 

Woodstock    24  per  cent 

Castings    60  per  cent 

Galvanized   iron    22  per  cent 

Copper    75  per  cent 

Motors • 20  per  cent 

Switches    17  per  cent 

Now  code  wire 64  per  cent 

Cold  rolled,  flats,  hex,  and  square  steel 43  per  cent 

Gears     20  per  cent 

Wringers    22  per  cent 

Miscellaneous    80  per  cent 


EXPORTS  OF  ELECTRICAL 

GOODS  STILL  INCREASING 

November    Figures    Reach    New    High    Record    of 

$4,421,535,  Bringing  Eleven  Months'  Total  to 

$35,494,803 — $40,000,000  Mark  Probably 

Reached  in  1916 

Again  all  past  records  have  been  shattered  for  the  value 
of  exports  of  electrical  merchandise  manufactured  in  the 
United  States.  In  November  last,  the  latest  month  for 
which  figures  are  available,  electrical  goods  to  the  value 
of  $4,421,535  were  exported  from  this  country,  as  compared 
to  the  $2,744,847  in  November,  1915.  The  previous  high 
mark  was  during  the  preceding  month,  October,  when  the 
value  of  electrical  exports  was  $4,045,645. 

Particularly  noticeable  in  the  November  trade  were  the 
exports  of  batteries,  insulated  wire  and  cable,  telegraph 
instruments,  and  miscellaneous  supplies.  Battery  exports 
were  valued  at  $308,005  in  comparison  with  $184,903  in 
the  corresponding  month  of  1915  and  the  previous  high 
record  in  1916  of  $173,734.  Exports  of  insulated  wire  and 
cable  were  valued  at  $725,503,  as  compared  with  $302,089 
in  November,  1915,  and  the  previous  high  record  in  1916 
of  $575,024.  Telegraph  instruments  were  exported  to 
the  value  of  $54,562,  in  comparison  with  $12,154  in  Novem- 
ber, 1915,  and  the  previous  high  record  of  1916  of  $25,488. 
In  miscellaneous  merchandise,  the  November,  1916,  exports 
were  $2,188,825,  against  $1,357,825  during  November,  1915, 
and  the  previous  high  record  of  1916  of  $1,996,722. 

The  total  for  the  first  eleven  months  of  1916  was  $35,- 
494,803,  in  comparison  with  $22,164,250  in  the  corresponding 
period  of  1915,  and  $18,342,552  in  the  corresponding  period 
of  1914.  With  the  exception  of  generators,  fans,  interior 
wiring  supplies,  arc  lamps  and  carbon-filament  lamps,  every 
item  enjoyed  an  export  trade  of  greater  value  in  the  first 
eleven  months  of  1916  than  in  the  first  eleven  months  of 
the  previous  year. 

Based  on  these  figures,  it  is  now  estimated  that  the 
electrical  exports  for  1916  probably  reached  the  $40,000,000 
mark. 


While  this  figure  is  considerably  larger  than  that  for 
any  previous  year,  it  must  not  be  forgotten  thai  compari- 
sons arc  made  of  value  only.  Since  the  first  of  1916  prices 
advanced  considerably,  and  therefore  a  certain  value  in 
L916  would  represent  a  smaller  quantity  of  goods  than 
the  same  value  in  1915.  In  some  lines,  such  as  metal- 
filament  lamps,  there  has  been  an  increase  commensurate 
with  the  increase  in  values.  In  other  lines,  however,  such 
as  insulated  wire  and  cable,  it  is  doubtful  if  there  has 
been  any  great  increase  in  quantity,  although  the  values 
show  an  increase  as  large  as  67  per  cent.  Furthermore  even 
in  the  lines  in  which  decreases  were  shown  a  comparison  of 
volume  of  goods  would  probably  show  a  greater  decrease. 

The  accompanying  figures  were  compiled  by  the  Bureau 
of  Foreign  and  Domestic  Commerce. 

Eleven  Months 

November  Ended  November 

A >  , * > 

1915  1916  1915  1916 

Value  Value  Value  Value 

Batteries    $184,903  $308,005  $1,254,835  $1,812,793 

Dynamos  or  generat- 
ors          58,850  182,653  1,755,808  1,561,806 

Fans 55,849  21,169  354,341  290,349 

Insulated  wire  and  ca- 
ble        302,089  725,503  2,586,723  4,312,845 

Interior  wiring  sup- 
plies, etc.,  includ- 
ing fixtures 79,580  55,069  805,924  790,907 

Arc  lamps 2,115  731  20,591  14,321 

Carbon  filament  lamps         13,186  14,492  134,870  113,262 

Metal  filament  lamps.          98,703  121,623  744.190  1,287,132 

Meters  and  other 
measuring  instru- 
ments              85,113  76,272  588,666  781,409 

Motors    293,540  410,211  3,045,163  4,403,444 

Telegraph  instru- 
ments        (including 

wireless  apparatus)          12,154  54.562  122,689  193,689 

Telephones     30,308  189,923  822,901  1,512,862 

Transformers    170,632  72,496  687,203  964,798 

All  other    1,357,825  2,188,826  9,240,346  17,455,186 

Total     $2,744,847   $4,421,535   $22,164,250   $35,494,803 


CHINA  A  MARKET  FOR 

AMERICAN  ELECTRICAL  GOODS 

Banking  Connections  Essential — Practically  All  Busi- 
ness  Done  on  a   Friendship   Basis — Alliance 
with  Established  Trading  Companies 
Thought   Advisable 

Julean  Arnold,  American  commercial  attache  of  the 
Bureau  of  Commerce  of  the  United  States  at  Peking,  speak- 
ing to  a  representative  of  the  Electrical  World  recently, 
said,  "In  spite  of  the  fact  that  China  has  now  only  about 
twenty  electric  lighting  companies,  none  of  which  are  hydro- 
electric plants,  there  is  a  real  market  for  electrical  goods 
in  that  country.  This  business  cannot  be  secured,"  he  con- 
tinued, "by  remaining  in  America  and  sending  catalogs  to 
the  Chinese.  Neither  does  it  pay  to  write  letters  to  them 
or  to  solicit  in  any  way  other  than  by  sending  salesmen 
directly  to  their  cities.  Practically  all  business  in  China 
is  done  on  a  friendship  basis,  and  American  commercial 
concerns  in  order  to  secure  the  business  must  have  Amer- 
ican representatives  among  the  Chinese  people  to  work 
up  friendships  upon  which  sales  can  be  made. 

"Broadly  speaking,  there  are  two  practical  ways  of  going 
after  Chinese  trade.  One  of  these  would  be  for  engineer- 
ing, banking  and  manufacturing  concerns  to  form  a  com- 
pany for  financing,  building  and  operating  electrical,  min- 
ing, and  other  industrial  plants  in  that  country.  The  mar- 
ket for  electricity  exists  in  China;  there  is  only  needed 
the  services  of  an  entrepreneur. 

"The  other  plan  would  be  for  individual  electrical  manu- 
facturers to  form  alliances  with  companies  which  are  now 
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in  the  business  of  exporting  and  importing  goods  at  Chi- 
nese ports.  There  are  a  number  of  such  concerns  now  well 
established  in  the  business  but  are  without  agencies  in 
electrical  goods." 

A  list  of  these  firms  can  be  obtained  from  Mr.  Arnold. 

It  should  be  possible,  said  Mr.  Arnold,  for  electrical  con- 
cerns to  make  arrangements  with  these  companies  similar 
to  that  which  the  larger  electrical  manufacturers  of  the 
United  States  have  made  with  other  exporting  and  import- 
ing concerns.  It  should  be  a  part  of  such  an  agreement, 
however,  that  the  electrical  company  would  be  represented 
in  the  Chinese  office  by  an  American  sales  engineer.  A  Chi- 
nese salesman  of  American  electrical  goods  has  no  success 
among  his  own  people,  even  though  he  may  have  an  Amer- 
ican education,  because  his  own  people  will  not  believe  his 
statements  about  the  goods  as  quickly  as  they  will  believe 
the  statements  of  an  American.  Mr.  Arnold  said  further 
that  the  chances  of  interesting  Chinese  capitalists  in  build- 
ing electric  lighting  plants  for  their  own  cities  is  splendid, 
particularly  if  the  American  who  is  handling  the  proposi- 
tion in  China  can  speak  the  language  of  that  country. 


CONDITIONS  OF  JOBBING 

TRADE  IN  NEW  ENGLAND 

Difficulties  Continue  to  Be  Felt  in  Securing  Deliveries 

and  Adequate  Supply  of  Both  Labor 

and  Raw  Materials 

Practically  no  sign  of  abatement  in  the  rush  of  business 
is  evident  at  the  moment  in  the  New  England  jobbing  field, 
although  well-informed  circles  are  convinced  that  a  reces- 
sion is  bound  to  come  if  prices  continue  to  increase.  Diffi- 
culties continue  to  be  felt  in  securing  deliveries  and  there 
is  a  shortage  of  both  labor  and  raw  material.  The  compe- 
tition of  munition-making  plants  continues  to  be  felt,  es- 
pecially in  the  lower-priced  grades  of  labor,  notably  office 
boys,  stocks  and  order  clerks.  Transportation  and  manu- 
facturing delays  are  still  militating  against  the  jobber's 
reaping  the  full  benefits  of  the  present  great  demand  for 
appliances  and  material,  which  continues  even  in  the  sal- 
aried class  which  have  profited  little  by  "prosperity,"  the 
cost  of  these  delays  being  estimated  at  at  least  $1,000  a 
week  in  one  prominent  house,  with  reference  to  its  1916 
business.  Trained  salesmen  are  in  much  demand,  not  only 
in  connection  with  present  trade  requirements,  but  in  prep- 
aration for  future  curtailment. 

The  fundamental  influence  of  the  war  in  Europe  with 
respect  to  price  advances  is  generally  appreciated.  Jobbers 
feel  that  the  small  contractor  should  give  them  credit  for 
doing  their  best  to  fulfill  requirements  in  the  face  of  un- 
precedented obstacles.  Buying  is  closer  in  New  England 
than  in  the  Middle  and  Far  West,  but  it  is  still  impossible 
to  predict  the  date  at  which  a  slackening  of  demand  will 
occur.  The  opinion  is  gaining  ground  that  the  opportunity 
is  ahead  for  unifying  the  New  England  electrical  trade 
more  closely  than  has  been  accomplished  in  the  past,  al- 
though definite  constructive  steps  are  yet  to  be  taken. 


COPPER  QUOTATIONS 

Prices    Continue    to    Advance    Owing    to    Technical 
Condition  of  Market 

Copper  quotations  continue  to  advance  and,  contrary  to 
general  opinion,  have  gone  well  over  30  cents.  After  the 
drop  from  the  high  levels  late  in  1916,  when  electrolytic 
reached  36  cents  for  immediate  delivery,  a  slight  reversal 
was  expected.  At  that  time  it  was  evident  that  many  con- 
sumers had  over  bought  as  a  protection,  for  as  the  market 
quotations  began  to  decline  numerous  small  lots  of  resale 
copper  were  offered.  It  therefore  seemed  to  be  apparent 
that  although  the  big  producers  were  sold  out  for  the  first 
half  of  1916  the  market  had  been  supplied  and  until  the 
third  quarter  set  in  or  Europe  developed  a  new  demand  for 
copper  it  was  expected  the  market  would  be  sluggish,  with 
prices  hovering  generally  between  26  cents  and  30  cents. 

However,  from  the  results  of  the  last  two  weeks  it  is  evi- 
dent that  the  copper  market  is  stronger  technically  than  was 


believed.  On  Tuesday,  January  copper  was  quoted  at  32.5 
cents  and  February  copper  at  31.5  cents.  Quotations  for 
the  separate  quarters  were  as  follows:  First  quarter,  31 
cents;  second  quarter,  29.5  cents;  third  quarter,  27.75  cents, 
and  fourth  quarter,  26.75  cents. 

These  quotations  are  purely  the  results  of  the  technical 
condition  of  the  market.  There  has  been  no  evidence  of 
any  large  demand  for  copper,  and  what  buying  has  taken 
place  has  been  very  small. 

Customers  are  not  only  not  buying  for  present  require- 
ments but  there  is  no  interest  being  shown  in  future  de- 
liveries. The  uncertainties  surrounding  the  possibilities  of 
peace  are  deterring  buyers  from  stocking  heavily  for  future 
delivery  at  present  prices.  Caution  is  everywhere  being  ex- 
ercised and  for  that  reason  it  is  not  improbable  that  the 
present  advancing  market  is  but  an  attempt  to  force  buyers 
to  enter  the  market  for  second  half  copper. 


VALUE  OF  SALES  CONVENTIONS 

Both  Executives  and  Salesmen  Benefit  from  the  Ac- 
cumulated  Local    Experience 

This  is  the  month  of  sales  conventions.  It  is  not  a  new 
idea  but  has  been  in  practice  for  some  years.  Among  the 
electrical  distributers  this  activity  has  taken  a  firm  root 
and  each  year  January  sees  a  number  of  other  jobbers  and 
manufacturers  added  to  the  list.  Where  a  distributer  has 
sales  forces  covering  the  entire  country,  each  district  may 
have  its  convention.  Where  the  distributer  has  a  local 
trade  the  convention  is  held  at  the  home  office.  A  number 
of  distributers  of  electrical  goods  have  conventions  semi- 
annually, and  some  quarterly. 

There  is  absolutely  no  doubt  about  the  value  of  these 
meetings.  Whatever  the  expense  might  be  in  getting  the 
men  together,  it  is  repaid  many  times.  At  these  conventions 
the  men  not  only  have  an  opportunity  to  discuss  their  local 
problems  of  distribution  with  others  doing  work  of  a  similar 
character  but  the  sales  executives  have  an  opportunity  to 
become  more  intimately  acquainted  with  (1)  the  problems 
involved  in  distributing  the  company's  products;  (2)  the 
sales  character  of  the  individual  distributers;  (3)  the  indi- 
vidual centers  of  distribution;  (4)  what  the  men  feel  should 
be  a  change  in  design  and  other  details  of  an  almost  equal 
value. 

Besides  what  the  company  learns  from  its  men  in  such  a 
meeting  it  benefits  in  many  other  ways.  Above  all,  such 
meetings  breed  a  spirit  of  loyalty,  a  belief  that  the  policies 
and  the  goods  of  the  company  are  right.  They  sell  the 
salesman  his  house  and  so  long  as  the  salesman  is  in  this 
frame  of  mind  half  of  the  sales  battle  is  won.  The  men 
meet  other  men  who  are  working  different  territories  and 
the  exchange  of  views  regarding  selling  methods,  credit 
and  collection  methods,  saleability  of  certain  products,  ques- 
tion of  price,  standard  packages,  competition,  etc.,  makes 
the  sales  force  far  more  efficient.  The  men  go  back  to  their 
territory  fortified  with  the  experience  of  dozens  of  others. 
Mistakes  are  therefore  less  liable  to  happen.  The  answers 
are  ready  for  new  problems  before  they  arrive.  Such  bene- 
fits cannot  be  measured  by  the  company  in  dollars  and 
cents,  but  the  annual  statement  bears  evidence  of  it. 

Furthermore,  these  meetings  afford  the  executives  an 
opportunity  to  pick  with  more  intelligence  men  for  better 
positions  with  the  company's  sales  organization.  It  is  here 
that  the  salesman  shows  whether  he  has  just  been  selling 
goods  or  whether  he  has  been  studying  the  market  care- 
fully. 

One  of  the  tangible  benefits  of  such  gatherings  is  the 
receipt  of  the  opinion  of  the  staff  regarding  some  new 
product  the  company  proposes  to  market.  Not  infrequently 
as  the  result  of  these  conferences  does  the  company  decide 
not  to  market  the  appliance.  More  frequently  is  some 
modification  made  in  the  model  before  it  is  announced  to 
the  trade.  By  such  helpful  suggestions  the  industry  is  an- 
nually saved  large  sums  of  money. 

This  year  particularly  will  these  conventions  be  of  ines- 
timable value  in  the  matter  of  prospective  business.  The 
views  of  the  local  distributers  will  help  the  manufacturers 
and  jobbers  more  accurately  to  gage  their  1917  require- 
ments. In  view  of  the  many  uncertainties  that  clothe  the 
new  year  such  information  is  of  -the  greatest  importance. 
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Manufacturing  and  Lndustrial 

M     i;     \ti-im   \    Company  o,   ill.,   have   issued   a 

new  and  wiring  supplit 

Diehl  Manufacturing  Compaaj  announces  the  change  of 
1,1th  i  ooni  and  repair  department  to 

South  Clinton  Street. 

Landers,  Frarj  &  <  lark,  n<«  Britain,  Conn.,  have  Issued 
i   new    price  lisl   on  "1  "  appliances,  a   number  of 

ihowing   changes   effective   Feb.    I. 

Stoneware    Electric   Stove  Company,    Dover,   N.  J.,   ha 
ed  an  office  in   Denver,  at  the  Century   Building,  and 
one  in  San  Francisco,  at  279  Minna  street. 

The  II.  r.  Paiste  Company,  Philadelphia,  I'a.,  manufac 
turers  o(  electrical  specialties,  will  build  a  one-story  addi- 
tion to  its  factory  situated  at  Thirty-third  and  Cherry 
Streets. 

The  Metropolitan  Electrical  Products  Company.  Inc.,  101 

Forty-second  street.  New  York  City,  announces  that 

it  has  secured  the  representation  of  the  Adjustable  Fixture 

Company   o(   Milwaukee. 

The  Electric  Storage  Battery  Company,  Philadelphia,  Pa., 
under  const  nut  ion  new  buildings  which,  when  com- 
pleted, will  give  it  more  than  20  acres  of  floor  space,  an 
increase  of  more  than   60  per  cent. 

Kandem  Electric  Company,  inc.,  distributors  for  the 
Menominee  Electric  Manufacturing  Company,  has  moved  its 
New  York  office  from  -J!)  East  Twenty-first  Street  to  58-60 
Reade  Street,  in  order  to  he  in  a  position  to  make  prompt 
deliveries  and  caray  a  larger  stock. 

W.  L.  Batt  has  been  made  sales  manager  of  the  Hess- 
Bright  Manufacturing  Company,  and  will  have  entire 
charge  of  its  sales  after  Feb.  1.  Mr.  Batt  has  been  con- 
nected with  the  Hess-Bright  organization  since  its  early 
days,  and  has  for  many  years  engaged  in  doing  much  of 
the  pioneer  work  that  was  necessary  to  develop  the  in- 
dustry in  this  country. 

Chicago  Pneumatic  Tool  Convention. — The  annual  con- 
vention of  the  sales  and  factory  organizations  of  the  Chi- 
cago Pneumatic  Tool  Company  was  held  at  the  Great  North- 
em  Hotel  on  Jan.  11,  12  and  13.  The  program  included  a 
trip  to  the  company's  plant  at  Chicago  Heights  and  a  ban- 
quet at  the  Great  Northern  on  Saturday  evening.  Dec.  31 
closed  the  biggest  month  and  the  biggest  year  in  the  his- 
tory of  the  company. 

The  Electric  Crane  &  Manufacturing  Company  of  Mil- 
waukee, Wis.,  has  been  organized  by  a  group  of  former 
officials  and  engineers  of  the  Pawling  &  Harnischfeger 
Company,  including  S.  H.  Squier,  M.  A.  Beck,  Arthur  Mayer, 
Leo  Mayer  and  Arthur  A.  Fritsch.  The  company  has  pur- 
chased the  plant  of  the  former  Fred  M.  Prescott  Steam 
Pump  Company,  at  Sixty-fourth  and  National  Avenues, 
West  Allis.  The  initial  capital  stock  is  placed  at  $300,000, 
with  an  ultimate  capitalization  of  $1,000,000. 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.  16 ^     , Jan.    23 , 

Selling  Prices  Selling  Prices 

Bid            Asked  Bid            Asked 

£          s       d  £          s        d 

London,  standard  spot  copper..        130       0       0  130       0       0 

Prime  Lake    28.50      to  29.50t  31.00      to  31.50f 

Eleetrolvtic     29.25       to  29.75|  32.00       to  33.00* 

Casting'             27.50       to  28.00t  28.50      to  29.001 

Copper  wire   base 38.00t  3S.00t 

Lead     T.50  7.50 

Nickel               50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Seeker    spot     9.92%  to  lO.OOt  9.92M>  to  10.001 

Tin  straits    .  .' 44.50t  45.50f 

Aluminum.    98   to   99   per  cent..    51.00       to  55.00t  50.00       to  54.00t 

OLD  METALS 

Heavy-  copper  and  wire 22.50       to  23.001  23.00  to  24. OOf 

Brass    heavy    13.50       to  14.50t  13.50  to  14. 00t 

Brass'   light    10.50      to  ll.OOt  11.00  to  11. 50f 

Lead  heavv    6.37%  to    6.50t  6.85  to    7.00f 

Zinc,  scrap    6.50       to     6.75t  7.00  to     7.25t 

COPPER  EXPORTS 
Total  tons  to  Jan.   23 18,829 

fXominal. 


Corporate  and  Financial 

\  inland  <\\i- . )  Light,  Powei  A  Mint  Railwa)  Company. 

\   blocl  '     •   •        i ; ■"  ,:  ■  due  Jan.  1, 

offered  at  06  and  Interest,  yielding  about  5  i 
per  cent 

Blackatone   Vallej    (i;i>  fl    Electric  Company,   Pawtucket, 
K.  I..   The  company  propo  ea  a  change  in  the  par  value  '.f 
tock  from  $100  to  •  cial  notice  h&\  ing 

been   senl    out    to   stockholders    for   a    meetin  held 

.mi  Jan.  29  to  ratify  the  suggested  change.  The  p 
stock  will  remain  at  a  par  value  of  $100  per  share.  In  aa 
explanatory  letter  to  the  stockholders,  enl  out  at  the 
ame  time  as  the  notice  of  the  meeting,  William  T.  Craw- 
ford, secretary  of  the  company,  says  that  the  proposed 
change  is  desirable  in  order  that  the  common  stock  of  the 
company  may  have  an  equivalent  par  value  to  the  common 
stock  of  other  large  public  utilities  companies  operating 
in  this  State,  investors  being  accustomed  to  that  basis  in 
3uch  stocks.  A  special  act  of  the  Legislature  must  be 
secured  to  allow  the  change  to  be  made,  and  the  officers 
of  the  company  cannot  ask  for  this  action  until  the  stock- 
holders have  approved  the  matter.  If  the  change  is  made, 
the  holders  of  common  stock  will  turn  in  their  certificates 
at  the  office  of  the  company,  and  will  receive  for  each 
£100  share  two  shares  of  the  new  stock.  Each  of  the  new 
common  shares  will  carry  the  right  to  one  vote,  while 
each  of  the  preferred  shares,  with  par  at  $100,  will  have 
the  right  to  two  votes. 

General   Gas   &    Electric   Company,    New    York,   N.    Y. — 

The  combined  revenues  of  the  subsidiary  companies  in 
1916  were  derived  from  the  following  sources:  Electric 
sales,  65  per  cent;  gas  sales,  20.2  per  cent;  railway  traffic, 
12.5  per  cent;  steam  heating,  2.3  per  cent. 

Kansas  City  (Mo.)  Light  &  Power  Company. — The  Public 
Service  Commission  of  Missouri  has  authorized  the  Kansas 
City  Light  &  Power  Company  to  increase  its  capital  stock 
from  $2,000,  the  figure  at  incorporation  a  year  ago,  to 
$4,977,300.  This  is  the  amount  of  bonds  authorized  to  be 
issued,  the  bonds  having  already  been  placed.  It  is  figured 
from  this  action  of  the  commission  that  probably  the  valua- 
tion of  the  company  will  be  placed  at  $7,465,950,  which 
will  be  50  per  cent  more  than  the  authorized  issuance  of 
capital  stock,  and  it  is  recalled  that  the  company  had 
asked  a  valuation  of  $7,500,000.  If  this  valuation  is  placed, 
it  is  said  to  be  likely  that  the  rate  suggested  by  the  com- 
pany, which  will  involve  a  reduction  of  about  20  per  cent 
in  present  rates,  will  be  allowed.  The  final  report  on  rates 
probably  will  come  shortly  after  March  1,  when  the  com- 
pany will  announce  its  plans  for  erecting  a  central  station. 

Minnesota  Utilities  Company. — A  merger  of  the  Home 
Electric  &  Heating  Company,  Eveleth,  Minn.,  Chisholm 
(Minn.)  Electric  Company  and  the  Western  Mesaba  Elec- 
tric Company  of  Coleraine,  Minn.,  has  been  effected  by  the 
Minnesota  Utilities  Company,  a  Minnesota  corporation,  with 
an  authorized  capitalization  of  $1,000,000. 

Northern  States  Power  Company,  Chicago,  111. — By  action 
of  the  board  of  governors  of  the  New  York  Stock  Exchange 
the  issue  of  $18,000,000  first  and  refunding  twenty-five-year, 
Series  A,  5  per  cent  bonds  of  Northern  States  Power  Com- 
pany, dated  April  1,  1916,  has  been  listed  on  the  Exchange. 

Ohio  River  Power  Company. — The  American  Gas  &  Elec- 
tric Company,  through  its  subsidiary,  the  Ohio  River  Power 
Company,  will  begin  on  Feb.  1  operation  in  Steubenville, 
East  Liverpool,  Toronto,  Wellsville,  Empire,  Ohio,  and  Ches- 
ter, W.  Vo.  Leases  with  ultimate  purchase  agreements  have 
been  taken  on  the  electric  light  and  power  properties  of  the 
East  Liverpool  Traction  &  Light  Company  and  the  Steuben- 
ville &  East  Liverpool  Railway  &  Light  Company,  which  now 
supply  the  above  communities.  All  of  these  towns  are  on 
the  Ohio  side  of  the  Ohio  River  except  Chester,  and  are  sit- 
uated north  of  the  Wheeling  district.  The  properties  will 
continue  to  be  operated  in  two  districts.  The  Steubenville 
district,  consisting  of  Steubenville,  Toronto  and  Empire,  will 
be  under  the  management  of  A.  C.  Martin,  formerly  com- 
mercial manager  of  the  Rockford  (111.)  Electric  Company, 
and  the  East  Liverpool  district,  embracing  the  remaining 
towns,    will    be    under    the    management   of    C.    E.    Torrey, 
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formerly  assistant  manager  of  the  Central  Power  Company 
of  Canton,  Ohio.  The  two  districts  have  a  combined  popula- 
tion of  80,000. 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. — 
During  the  first  half  of  January,  1917,  sales  of  first  pre- 
ferred G  per  cent  stock  of  the  company  to  consumers  sur- 
passed previous  records.  In  this  time  the  company  made  255 
sales  of  this  stock,  aggregating  $545,200,  which  leaves  only 
7453  shares  on  hand.  Total  sales  since  the  first  offering 
was  made  in  June,  1914,  have  aggregated  $14,254,700.  A 
great  deal  of  this  stock,  which  was  originally  placed  in  the 
East,  has  been  repurchased  by  California  investors,  and  the 
management  believes  that  eventually  the  bulk  of  the  issue 
will  be  held  in  California. 

Pennsylvania  Utilities  Company,  Easton,  Pa. — The  energy 
requirements  of  the  company  in  1916  were  47,650,000 
kw.-hr.,  as  compared  with  42,570,000  kw.-hr.  in  1915,  an 
increase  of  12  per  cent.  The  energy  came  from  three 
sources — steam  generation  yielding  77.7  per  cent  of  the 
total  requirement,  water  20.6  per  cent,  and  purchased  power 
1.7  per  cent.  The  output  from  steam  was  17%  per  cent 
more  than  in  1915,  while  water  generation  fell  off  ZVz  per 
cent  and  purchased  power  takings  were  10  per  cent  less. 
There  are  five  generating  stations.  The  Dock  Street  plant 
is  the  largest,  and  generated  27,755,000  kw.-hr.  from  steam 
in  1916.  This  was  58  per  cent  of  the  total  energy  require- 
ments, and  equivalent  to  an  increase  of  14  per  cent  in  out- 
put over  the  previous  year.  The  South  Side  station  pro- 
duced 14,134,090  kw.-hr.,  or  29.5  per  cent  of  the  system 
requirements,  from  steam  and  water.  The  total  South 
Side  output  was  20  per  cent  more  than  the  previous  year, 
but  the  amount  obtained  from  water  (39  per  cent)  was  7.5 
per  cent  less  than  a  year  ago,  and  steam  production  (61  per 
cent)  was  44  per  cent  more  than  the  previous  year.  The 
Bangor  station  (steam),  yielding  1.3  per  cent  of  the  total, 
fell  off  46  per  cent  in  output  from  that  of  1915.  Columbia 
(water  power)  produced  1.7  of  the  total,  but  fell  off  29  per 
cent  from  last  year;  and  Stroudsburg  (also  water),  pro- 
ducing 7.5  per  cent  of  the  total,  increased  its  output  over 
1915  by   15  per  cent. 

Sierra  and  San  Francisco  (Cal.)  Power  Company. — In  ac- 
cordance with  the  authority  received  from  the  California 
Railroad  Commission  last  October  to  issue  $1,000,000  first 
mortgage  5  per  cent,  forty-year  gold  bonds,  the  company 
has  filed  with  the  commission  an  application  to  reimburse 
its  treasury  $52,014.92  from  the  sale  of  these  securities.  The 
previous  authority  of  the  commission  conditioned  that  the 
bonds  should  be  sold  so  as  to  net  the  company  not  less  than 
85,  and  that  their  proceeds  were  to  reimburse  the  company 
for  expenditures,  as  directed  by  the  commission  from  time 
to  time.  The  bonds  were  sold  at  the  figure  fixed  by  the 
commission,  and  the  money  is  in  bank  to  the  credit  of  the 
company  as  a  special  fund.  In  September,  October  and 
November  last,  the  company  says,  it  spent  the  above  men- 
tioned sum,  $52,014.92,  for  improvements.  These  capital  ex- 
penditures were  distributed  over  a  great  deal  of  the  com- 
pany's territory.  On  Jan.  10  of  this  year  the  company  had 
on  deposit  $850,000  of  this  fund,  and  the  authorization  now 
asked  will  be  the  first  payment  of  the  bonds'  proceeds. 

Standard  Gas  &  Electric  Company,  Chicago,  III. — A  block 
of  $200,000  of  6  per  cent  gold  notes,  due  Oct.  1,  1935,  is 
being  offered  at  96  and  interest. 

Texas  Power  &  Light  Company,  Dallas,  Tex. — All  regular 
employees  of  the  company,  and  members  of  the  employees' 
families  or  households  now  have  an  opportunity  to  pur- 
chase the  preferred  stock  of  the  company  on  a  partial - 
payment  plan.  This  stock  pays  dividends  at  the  rate  of  7 
per  cent  annually,  the  dividend  being  paid  to  stockholders 
quarterly.  The  stock  will  be  sold  at  the  par  value  of  $100 
per  share,  on  terms  of  $5  down  and  $5  per  month  per 
share  purchased.  No  individual  can  subscribe  for  more 
than  ten  shares.  Employees  subscribing  will  receive  divi- 
dends on  the  full  face  value  of  the  stock  from  the  date 
the  first  payment  is  made,  and  no  interest  will  be  charged 
on  the  deferred  payments. 

Topeka  Kansas  Railway  &  Light  Company. — The  initial 
issue  of  $1,284,000  of  first  lien  and  refunding  sinking  fund 
5  per  cent  gold  bonds  dated  Aug.  1,  1916,  and  due  Feb.  1, 
1933,  is  being  placed  at  94  and  interest. 


United  Water,  (ias  &  Electric  Company,  Hutchinson,  Kan. 

— An  issue  of  $972,000  of  5  per  cent  first  and  refunding 
mortgage  gold  bonds  dated  Sept.  1,  1916,  and  due  Sept.  1, 
1941,  is  beino;  offered  at  96  and  interest  to  yield  about  5.3 
per  cent.  Of  this  issue  there  is  at  present  outstanding  $991,- 
000.  A  block  of  $350,000  of  (i  per  cent  cumulative  preferred 
stock  is  now  on  the  market  completing  the  financing  of  the 
property. 

Wabash  Valley  Electric  Company,  Sullivan,  Ind. — The  In- 
diana Public  Service  Commission  has  authorized  the  pur- 
chase of  the  Sullivan  County  Electric  Company  of  Sullivan, 
Ind.,  and  the  Clinton  (Ind.)  Electric  Light  and  Power  Com- 
pany by  the  Wabash  Valley  Electric  Company.  Stockhold- 
ers of  the  Sullivan  County  company  will  receive  stock  in 
the  Wabash  company  to  the  amount  of  $117,000  par  value 
and  bonds  to  the  amount  of  $161,200.  Stockholders  in  the 
Clinton  company  will  receive  stock  in  the  Wabash  company 
to  the  amount  of  $124,000  par  value  and  bonds  to  the 
amount  of  $38,800.  The  commission  has  authorized  the 
Wabash  company  to  sell  $9,000  par  value  of  stock  to  pay 
costs  of  organization  and  consolidation  and  $50,000  bonds 
at  not  less  than  80  for  extension  and  betterment  of  service. 

York  Pennsylvania  Railways  Company. — The  annual  re- 
port of  the  company  and  subsidiaries  for  the  year  ended 
Nov.  30,  1916,  has  just  been  submitted  to  the  stockholders. 
Among  the  subsidiaries  is  the  Edison  Light  &  Power  Com- 
pany of  York.  During  the  year  there  was  expended  in 
betterments  and  extensions  $136,500,  of  which  $101,575 
was  put  out  for  the  light  and  power  property.  The  earn- 
ings statement  for  the  combined  properties  follows: 

1916  1915 

Gross    earnings    $967,496  $828,300 

Operating  expenses $445,947  $411,346 

Allowances   for    depreciation 40.541  20,658 

Taxes    50,760  46,110 

$537,248  $478,114 

Net   earnings    $430,248  $350,186 

Intei  est  and  bond  discount 259,075  239.474 

Net  income   $171,173  $110,712 

Surplus  Account 

Balance,  Dec.  1,  1915 $136,532 

Salvage    519 

York  Steam  Heating  Company 100 

Net  income  for  the  year 171,173 

$308,324 
Dividends  paid    100,000 

Balance,  Nov.  30.  1916 $208 .324 


New  Utility  and  Industrial  Companies 

The  Elkader  Light  &  Power  Company  of  Elkader,  Iowa, 
has  been  incorporated  with  a  capital  stock  of  $300,000  by 
F.  H.  Schmidt,  C.  G.  Schmidt  and  R.  F.  Schmidt. 

The  Standard  Electric  Power  &  Chemical  Company  of 
Vancouver,  Wash.,  has  been  chartered  with  a  capital  stock 
of  $4,000,000  by  D.  F.  Smith,  C.  D.  Charles  and  John  A 
Jeffrey. 

The  Electric  Properties  Company  of  Cedar  Rapids,  Iowa, 
has  been  chartered  with  a  capital  stock  of  $60,000.  The 
officers  are  John  M.  Redmond,  president,  and  M.  N.  Thomp- 
son, secretary. 

The  Woodville  (Okla.)  Electric  Light  &  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $1,500  by 
R.  L.  Buck,  J.  W.  Bacon,  M.  U.  Ayres,  Guy  D.  Jackson  and 
J.  H.  Vann  of  Woodville,  Okla. 

The  Sparling  Electric  Company  of  Buffalo,  N.  Y.,  has  been 
incorporated  by  J.  A.  Schreiber,  J.  M.  Riexinger  and  F.  T. 
Sparling  of  Buffalo,  N.  Y.  The  company  is  capitalized  at 
$10,000  and  proposes  to  do  a  general  electrical  contracting 
business. 

The  Best  Electric  Wire  Company  of  Jamesville,  N.  Y., 
has  been  incorporated  by  E.  C.  Spencer,  G.  A.  Cowles  and 
A.  A.  Reed,  136  Cortland  Avenue,  Syracuse,  N.  Y.  The 
company  is  capitalized  at  $250,000  to  manufacture  wire, 
wire  rope,  cable,  conduits,  etc. 

The  Justice  Export  &  Sales  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  to  act  as  agent  for 
electrical    appliances,    devices,    lighting    fixtures,    etc.      The 
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Incoi  poratoi  and  w    J   Jui  I  lee  and  BE  I    Will  on, 

94  Clendenny  Avenue,  Jei  ey  City,  N   •' 

Worthlej  I  Bolland  of  Marlboro,  N   J  .  have  tiled  article) 
of  Incorporation  with  ■  capita]  stock  of  $40,000  to  menu 
facture  and  deal  In  mill  luppliei  and  electrical  apparato 
The  Incorporators  are:   Abbott  Worthley,  Alfred  .'    Holland 
and  Robert  C.  Schanck,  Jr.,  of  Marlboro,  N    -1 

The  Great  ESaetern  Light  »v  Power  Companj  of  N.i  hville, 

Tenn.,  has  been  chartered  with  a  capital  stock  of  $5,000  for 

the  purpose  of  developing  water  power  and  other  natural 

The   incorporators   art1:   W.   A.    Batten,    B.    B 

Askew,  C.  C.  Collins,  J.  B.  Seidstad  and  R.  J.  Van  Horn. 

The  World's  Cheapest  Power  Companj  c4  America  baa 
filed  article,  of  incorporation  under  the  laws  of  the  state  oi 

Delaware.     The  company  is  capitalized  at  $500,000  and  pro 
poses    to    operate    water-power    plants.      The    incorporators 

are:    Harry    Khert,   August   Muer  and    Henry    Muer  of    Fred 

erick,  Bid. 

F.  S.  Casaaway,  Inc.,  of  Newark,  N.  J.,  has  filed  articles 
of  incorporation  With  ■  capital  stock  of  $100,000  for  the 
purpose  of  manufacturing  and  dealing  in  storage  battel 
and  automobile  accessories.  The  incorporators  are:  Will- 
iam A.  Smith,  Thomas  S.  Woodruff  and  Florence  L.  Ennis 
of  Newark. 

The  International  Power  &  Construction  Company  of 
Libby,  Mont.,  has  been  incorporated  by  C.  Edward  Lukens, 
Leo  H.  Faust,  M.  Lukens  and  M.  H.  Faust.  The  company 
is  capitalized  at  $250,000  and  proposes  to  engage  in  manu- 
facturing and  mining  and  milling  business  and  to  own  and 
develop  public  utility  properties. 

The  Wright-Hibbard  Industrial  Electric  Truck  Motor 
Company  of  Buffalo,  N.  Y.,  has  been  chartered,  with  a  capi- 
tal stock  of  $300,000,  to  manufacture  and  deal  in  autos, 
industrial  motors,  water  motors,  steam  turbines,  locomo- 
tives, etc.  The  incorporators  are:  R.  F.  Hibbard,  G.  A. 
and  W.  H.  Wright,  48  South  Division  Street,  Buffalo,  N.  Y. 

The  Northwest  Power  Company  of  Augusta,  Me.,  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of 
Maine.  The  company  is  capitalized  at  $500,000  and  pro- 
poses to  control,  equip,  deal  in  and  operate  all  public  work 
conveniences.  The  officers  are:  L.  J.  Coleman,  president; 
M.  F.  Hearin,  treasurer,  and  C.  L.  Andrews,  clerk,  all  of 
Augusta. 

The  Central  Utilities  &  Securities  Company  has  filed  ar- 
ticles of  incorporation  under  the  laws  of  the  State  of  Dela- 
ware with  a  capital  stock  of  $100,000.  The  company  is  con- 
sidering increasing  its  capital  stock  to  $500,000,  and  con- 
templates taking  over  various  utilities  in  Wisconsin  and 
other  States,  to  promote  and  finance  railroads,  gas,  steam, 
hydroelectric  light,  power  and  ice  plants.  The  offices  of  the 
company  are  located  in  the  First  National  Bank  Building, 
Milwaukee,  Wis.  W.  N.  Albertson  is  president  of  the  com- 
pany. 


Trade  Publications 

Wiring  Devices. — Catalog  24,  descriptive  of  handy  elec- 
tric wiring  devices,  is  being  distributed  by  Pass  &  Seymour 
of  Solvay,  N.  Y. 

Line  Supplies. — Matthews  Catalogette,  effective  Jan.  8, 
1917,  is  now  being  distributed  by  W.  N.  Matthews  &  Bro- 
ther, Inc.,  of  St.  Louis. 

Pickling'  Machine. — The  Mesta  Machine  Company  of 
Pittsburgh,  Pa.,  has  issued  its  bulletin  M,  descriptive  of  its 
improved  pickling  machines. 

Warming  Pad. — The  Scientific  Products  Company,  Steu- 
benville,  Ohio,  has  prepared  an  illustrated  folder  descriptive 
of  its  safety  electric  warming  pad. 

Instruments. — The  Esterline  Company  of  Indianapolis, 
Ind.,  has  prepared  catalog  No.  369  descriptive  of  Model  EB 
Esterline  graphic  efficiency  instruments. 

Water  Heaters. — Induction  electric  water  heaters  are  well 
described  and  illustrated  in  a  folder  issued  by  the  Coin  Ma- 
chine Manufacturing  Company  of  Portland,  Ore. 

Reflectors. — Eye  Comfort  for  January  is  now  being  dis- 
tributed by  the  National  XX-Ray  Reector  Company  of  Chi- 
cago and  New  York.    It  contains  information  on  comfortable 


lighting  foi   club  .  lighting  the  average    how   window  and 
t  wo  January  ad 

Supplies.  The  Cumberland  Electric  Manufacturing  Con 
pany  of  Clarksvillei  Tenn.,  has  prepared  s  bulletin  de  crip 
ti\.-  of  its  low-voltage  transformers  and  electrical     pecial 

Mercurj     Vapor    Lamps. --The    Cooper-Hewitl     Electrii 
Company  of  rloboken,  N.  J.,  has  prepared  Bulletin  No.  07, 
[ptive  of  its  P,  L,  II  and  K  lamps  for  direct-current  in- 
door lighting. 

Sight  Box.-  The  Leeds  &  Northrup  Company,  4901  Sten 
ton  Avenue,  Philadelphia,  Pa.,  is  distributing  bulletin  No. 
681   descriptive  of  the   Leeds  &   Northrup  Lummer-Brodhun 
photometer  sight  box. 

Lamp  Hangers. — Automatic  safety  disconnecting  hangers 
are  illustrated  and  described  in  an  eight-page  bulletin  re- 
cently published  by  the  Thompson  Electric  Company,  5606 
Euclid  Avenue,  Cleveland,  Ohio. 

Hangers  and  Pillow  Blocks.— The  S.  K.  F.  Ball  Bearing 
Company  of  Hartford,  Conn.,  has  issued  a  well-prepared 
and  illustrated  bulletin  descriptive  of  its  self-aligning  ball- 
bearing hangers  and  pillow  blocks. 

Fans. — "Marelli  Fans"  is  the  title  of  a  catalog  prepared 
by  H.  Boker  &  Company,  Inc.,  101  Duane  Street,  New  York 
City.  This  company  distributes  Ercole  Marelli  &  Company 
of  Milan,  Italy,  products  in  this  country. 

Wiring  Supplies. — M.  B.  Austin  &  Company  of  Chicago 
are  distributing  a  set  of  new  loose-leaf  bulletins  to  supple- 
ment many  now  in  service.  These  bulletins  are  descriptive 
of  this  company's  wiring  devices  and  fittings. 

Dish  Washer. — The  Walker  Brothers  Company  of  Syra- 
cuse, N.  Y.,  has  issued  an  illustrated  book  entitled  "Washing 
Your  Dishes,"  descriptive  of  its  electric  dish  washer.  This 
book  is  well  illustrated  and  carefully  prepared. 

Pipes. — Catalog  No.  14,  descriptive  of  Redwood-Douglas 
fir  pipe,  has  been  prepared  by  the  National  Tank  &  Pipe 
Company  of  Portland,  Ore.  This  catalog  has  been  care- 
fully prepared  and  is  well  illustrated  in  colors. 

Transformer  Switches. — The  K-P-F  Electric  Company,  37 
Stevenson  Street,  San  Francisco,  Cal.,  has  issued  a  bulletin 
describing  in  detail  its  complete  line  of  K-P-F  pole-top  fused 
transformer  switches  for  voltages  from  2200  to  33,000. 

Air  Washers. — Spraco  equipment  for  washing  and  cooling 
air,  especially  applicable  for  steam  turbine  generators  and 
other  electrical  machinery,  is  carefully  described  and  well 
illustrated  in  bulletin  No.  250  recently  issued  by  the  Spray 
Engineering  Company,  93  Federal  Street,  Boston,  Mass. 

Batteries. — The  Electric  Storage  Battery  Company  of 
Philadelphia,  Pa.,  has  issued  bulletin  No.  162  entitled  "The 
Progress  Made  in  Our  New  Buildings  Since  June,  1916." 
This  company  has  also  prepared  bulletin  No.  161  descrip- 
tive of  its  chloride  accumulator  for  railway  car  lighting. 

Hardware  and  Supplies. — "Fierro  En  Paz"  ("Iron  in 
Peace")  is  the  title  of  a  very  carefully  prepared  and  illus- 
trated book  that  has  been  issued  by  the  Dunham,  Carrigan 
&  Hayden  Company  of  San  Francisco,  Cal.  The  book  con- 
tains a  brief  resume  of  this  company's  history  intertwined 
with  the  history  of  California  and  particularly  of  San  Fran- 
cisco, and  commemorates  the  sixty-seven  years  of  progress 
in  the  business  of  this  company. 

Arc  Lamps  and  Lighting  Systems. — Under  the  title  of 
"Arc  Lamps  and  Lighting  Systems"  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  of  East  Pittsburgh,  Pa., 
has  just  issued  a  catalog  that  should  interest  all  connected 
in  any  way  with  the  lighting  industry.  All  apparatus 
necessary  for  the  operation  of  the  various  street-lighting 
systems  in  use  are  listed,  including  constant-current  regu- 
lators and  controlling  panels  and  fixtures  for  Mazda  C 
lamps,  in  addition  to  the  regular  line  of  flame  carbon  and 
metallic  flame  arc  lamps.  Diagrams  are  also  included  of 
the  various  types  of  street-lighting  systems  which  should 
be  of  great  use  to  prospective  purchasers.  A  complete  com- 
parison of  the  different  systems,  pointing  out  their  particu- 
lar value  in  the  various  places  in  which  they  are  used,  is 
given.  Luxsolite  fixtures  with  Holophane  refractors  arc 
listed,  together  with  a  complete  line  of  outdoor  fixtures, 
ornamental  poles  and  pole  accessories. 
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New  England 

PORTLAND,  ME. — The  Chamber  of 
Commerce  is  considering  the  question  of 
the  organization  of  an  Industrial  Develop- 
ment Association  to  acquire  ownership  of  a 
suitable  tract  of  land  and  the  erection  of 
power  building  thereon  in  which  space  will 
be  leased  to  manufacturers. 

MONTPELIER,  VT. — The  Central  Power 
Corporation  of  Vermont  has  entered  Into 
a  contract  with  New  York  parties  to  sup- 
ply electricity  for  the  purpose  of  developing 
the  asbestos  fields  at  Lowell,  Vt.  Energy 
will  be  supplied  from  the  company's  plant 
at  Stevens  Mills.  Charles  H.  Thompson  of 
Montpelier  is  interested  in  the  power  cor- 
poration. 

SHELDON  SPRINGS,  VT.— Work  has 
begun  on  the  erection  of  an  electric  trans- 
mission line  from  Sheldon  Springs  to  Shel- 
don. Electricity  to  operate  the  local  system 
will  be  supplied  by  the  Missisquoi  Pulp  & 
Paper  Company  of  Sheldon  Springs. 

BROCKTON,  MASS. — The  installation  of 
an  electric-lighting  plant  in  the  Young 
Men's  Christian  Association  Building  is 
under  consideration.  M.  A.  Davis,  Eldon 
B.  Keith  and  E.  W.  Thomas  have  been  ap- 
pointed to  investigate  the  feasibility  of  put- 
ting in  such  a  plant. 

TAUNTON,  MASS. — Extension  of  the 
municipal  electric-light  and  power  system 
to  Wade's  Corners  is  under  consideration. 
The  cost  is  estimated  to   $2,800. 

PROVIDENCE,  R.  I. — Preliminary  ar- 
rangements have  been  made  for  organizing 
the  Bakerville  lighting  district. 

BRIDGEPORT,  CONN. — The  Board  of 
Aldermen  has  voted  to  recommend  the  ex- 
tension of  the  ornamental  lighting  system 
on  State  Street  from  the  present  terminus 
at  the  City  Hall  to  Courtland  Street,  which 
would  require  24  lamps.  The  installation 
of  ornamental  lamps  on  East  Main  Street 
is  also  under  consideration. 

EAST  HAMPTON,  CONN. — The  East 
Haddam  Electric  Light  Company  has  peti- 
tioned the  State  Legislature  for  permission 
to  change  its  name  to  the  Central  Con- 
necticut Power  &  Lighting  Company. 

PLAINFIELD,  CONN. — Orders  have  been 
placed  by  the  Danielson  &  Plainfleld  Gas  & 
Electric  Company  for  a  1500-kw.  Allis-Chal- 
tners  steam  turbine  and  additional  boilers. 
J.  H    Burdick  is  superintendent. 
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BINGHAMTON,  N.  Y. — The  electric 
transmission  line  which  will  connect  the  new 
plant  and  substation  of  the  Binghamton 
Light,  Heat  &  Power  Company  is  now  being 
staked  out.  The  proposed  line  will  be  about 
5  miles  long  and  will  have  two  independent 
circuits.  The  greater  part  of  the  material 
has  been  purchased. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings,  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York 
City,  until  Feb.  5,  for  installing  electric- 
light  equipment  in  Public  School  116, 
Knickerbocker  Avenue,  Ralph  and  Grove 
Streets,     borough     of     Brooklyn.  Blank 

forms,  plans,  etc.,  may  be  obtained  at  the 
above  office,  and  also  at  branch  office,  131 
Livingston  Street,   Brooklyn. 

BUFFALO,  N.  Y. — The  Public  Service 
Commission  has  authorized  the  Salmon 
River  Power  Company  to  issue  $216,000  in 
bonds,  at  not  less  than  87.  The  proceeds 
to  be  held  in  treasury  pending  an  investi- 
gation by  the  commission  into  their  use, 
which  Is  stated  to  be  the  acquisition  of  the 
Pulaski  Electric  Light  Company  and  cer- 
tain new  construction. 

EAGLE  BRIDGE,  N.  Y. — The  installa- 
tion of  an  electric-lighting  system  in  Eagle 
Bridge  is  under  consideration.  It  is  pro- 
posed to  secure  energy  from  Greenwich,  via 
Cambridge  and  down  the  old  turnpike. 

FREDONIA,  N.  Y. — The  Public  Service 
Commission  has  authorized  the  Niagara  & 
Erie  Power  Company  of  Fredonia  to  exer- 
cise a  franchise  for  an  electric  plant  and 
distribution  lines  in  the  towns  of  Hanover 
and  Stockholm. 

GAROGA,  N.  Y. — Plans  are  being  pre- 
pared by  Morrell  Vrooman,  10  North  Main 
Street,  Gloversville,  for  a  2000-hp.  hydro- 
electric develonment  on  the  Garoga  Creek 
at  Garoga.  Work  on  the  proposed  project 
will  begin  in  the  spring. 

LONG  BEACH,  N.  Y. — The  Long  Beach 
Power  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  erect 
electric  transmission  lines  on  the  property 
of  the  Estates  of  Long  Beach  and  of  the 
Lido  Corporation. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by     Robert     Adamson,     fire     commissioner, 


eleventh  floor,  Municipal  Building,  New 
York  City,  until  Feb.  2  for  furnishing  1250 
fire  alarm  boxes  of  non-interference  suc- 
cession type.  Blank  forms  and  further  in- 
formation may  be  obtained  at  the  above 
office. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  Robert  Adamson,  fire  commissioner, 
eleventh  floor,  Municipal  Building,  New 
York  City,  until  Feb.  2  for  furnishing  and 
installing  subsidiary  pipes  and  fire-alarm 
posts  south  of  Fourteenth  Street  in  the  bor- 
ough of  Manhattan.  Blank  forms  and 
further  information  may  be  obtained  at  the 
above  office. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  William  Williams,  commissioner  of 
water  supply,  gas  and  electricity,  Room 
2351,  Municipal  Building,  New  York  City, 
until  Feb.  2,  as  follows:  (1)  For  furnish- 
ing 15  automobiles  of  the  two-passenger 
type,  with  a  flare  board  body  in  rear  cov- 
ered seat;  (2)  for  furnishing  ten  one-ton 
motor  trucks  with  bodies  and  other  ap- 
purtenances complete.  Blank  forms  and 
further  information  may  be  obtained  at  the 
above  office. 

PORT  HENRY,  N.  Y. — Bids  will  be  re- 
ceived at  the  office  of  the  clerk  of  *he 
Board  of  Education  of  Port  Henry,  N.  Y., 
until  Feb.  14,  for  construction  of  high 
school.  Separate  bids  to  be  submitted  on 
heating,  electrical  work  and  plumbing. 
Plans  and  specifications  may  be  obtained  at 
the  office  of  the  Board  of  Education,  Port 
Henry,  and  at  the  office  of  Tooker  & 
Marsh,  architects,  101  Park  Avenue,  New 
York  City.     R.  A.  Hall  is  clerk  of  board. 

SAG  HARBOR,  N.  Y. — The  Long  Island 
Lighting  Company  of  New  York  City  has 
petitioned  the  Public  Service  Commission 
for  permission  to  purchase  the  property  and 
holdings  of  the  Sag  Harbor  (N.  Y.)  Elec- 
tric Light  &  Power  Company ;  also  to  con- 
solidate the  company  with  the  Long  Tsland 
Company.  The  company  also  asks  for  per- 
mission to  issue  $25,000  in  capital  stock  and 
$4,000  in  bonds. 

SOUTHAMPTON,  N.  Y. — The  Long  Isl- 
and Lighting  Company  of  New  York,  N.  Y., 
has  applied  to  the  Public  Service  Commis- 
sion for  approval  of  the  purchase  of  the 
property  of  the  Suffolk  Light,  Heat  & 
Power  Company  of  Southampton,  and  for 
permission  to  issue  $150,000  in  canital  stock 
and  $225,000  In  bonds.  The  company  also 
has  asked  for  authority  to  take  over  the 
property  of  the  North   Shore  Electric  Light 

6  Power  Comnanv  and  to  issue  $75,000  in 
capital  stock  and  $270,000  In  bonds. 

THTELLS,  N.  Y. — Bids  will  be  received 
by  Frank  A.  Vanderlip,  president  of  the 
bbnrd   of  managers   of  Letchworth   Village, 

7  Wall  Street.  New  York  Citv.  until  F^b.  14 
for  construction.  Including  heating,  plumb- 
ing and  drainage  and  electric  work  for 
cottage"  E.  F,  G  and  H  at  Letchworth  VII- 
laee.  Thiells.  Drawings  and  specifications 
mav  be  consulted  at  Letchworth  Village;  at 
the  office  of  F.  B.  Kirkhride,  secretary,  7 
Wall  Street.  New  York  City;  at  the  New 
York  office  of  the  Denartment  of  Archi- 
tecture 1224  Woolworth  Building;  also  at 
the  Department  of  Architecture.  Canltol, 
Albany,  where  drawings  and  specifications 
mnv  he  obtained.  Lewis  F.  Pilcher  is  state 
architect. 

TOMPKTNSVTLLE,  N.  Y. — The  erection 
of  a  new  electric  transmission  circuit.  6000 
volts,  on  both  sides  of  Staten  Island,  to 
improve  and  increase  its  electrical  service, 
is  reported  to  he  under  consideration  by  the 
Richmond  Light  &  Railroad  Company  of 
New  Brighton. 

ALLENTOWN,  PA. — The  extension  of 
the  ornamental  street-lighting  system  Into 
other  sections  of  the  city  is  under  consid- 
eration bv  the  city  planning  commission. 
Col.  H.  C.  Trexler  Is  at  the  head  of  the 
commission. 

DOYLESTOWN,  PA. — Local  residents 
have  filed  a  petition  with  the  Public  Serv- 
ice Commission  asking  for  improvement  In 
the  service  now  furnished  by  the  Penn- 
svlvania  &  New  Jersey  Power  &  Light 
Company ;  also  for  the  operation  of  the 
local  power  plant  of  the  company,  which 
has  practically  been  abandoned. 

DU  BOIS,  PA. — The  power  house  of  the 
Buffalo  &  Susquehanna  Coal  Company  In 
Du  Bols  was  wrecked  by  an  explosion  on 
Jan.  17,  causing  a  loss  of  about  $50,000. 
All  the  rumps  were  destroyed. 

FARRELL.  PA. — The  American  Sheet  & 
Tin  Plate  Company  is  contemplating:  the 
construction   of  a    large   electric  power  and 


boiler   house  in  Farrell   to  supply   power   to 
both  the  tin  plate  and  sheet  mills. 

PREELAND,  PA  The  Freeland  Water 
Company  is  considering  discarding  steam 
power  for  operating  the  three  pumping  sta- 
tions and  utilizing  electricity,  to  be  sup- 
plied by  Harward  Electric  Company  of 
Hazleton. 

LEWISTOWN,  PA. — Plans  are  being 
prepared  for  the  construction  of  a  new 
building,  100  ft.  by  150  ft.,  12  stories  high, 
to  cost  about  $85,000,  for  the  Young  Mens 
Christian  Association.  The  cost  of  the  equip- 
ment is  estimated  at  $10,000,  and  will  in- 
clude boilers,  pumps,  filters,  electric  wiring, 
electric  motors,  sweepers,  etc.  Bids  for  the 
proposed  work  will  be  received  about  March 
1.      J.    B.    Kamma,    York,    Pa.,    is   architect 

NEWVILLE,  PA. — The  Borough  Council 
is  considering  the  establishment  of  a  munici- 
pal electric-light  plant  to  supply  electricity 
in  Newville  and   surrounding   territory. 

NORRISTOWN,  PA. — The  Counties  Gab 
&  Electric  Company  has  acquired  property 
on  the  Schuylkill  River  at  Conshohocken,  to 
be  used  in  connection  with  the  erection  of  a 
new  plant.  The  proposed  plant,  it  is  said, 
will  be  equipped  for  an  initial  generating 
capacity  of  1000  hp. 

PHILADELPHIA,  PA. — Steps  have  been 
taken  by  the  South  Sixtieth  Street  Improve- 
ment Association  to  have  the  gasoline  street 
lamps  on  Sixty-first  and  Sixty-second 
Streets,  between  Cedar  and  Billings  Ave- 
nues   replaced    with    electric   arc    lamps. 

PHILADELPHIA,  PA.— The  Public  Serv- 
ice Commission  has  approved  the  applica- 
tion of  the  Pennsylvania  Heat,  Light  <& 
Power  Company  and  thirteen  other  com- 
panies to  transfer  their  properties  to  the 
Philadelphia  Electric  Company,  all  of  these 
comanies  being  located  and  doing  business 
in  Philadelphia. 

PITTSBURGH,  PA. — The  City  Council  is 
considering  improvements  to  the  street- 
lighting  system  in  connection  with  the  new 
street-lighting  contract.  The  present  con- 
tract will  expire  Feb.  1,  1917.  It  is  pro- 
posed to  replace  the  arc  lamps  now  in  use 
with  nitrogen  filled  lamps.  The  Duquesne 
Light  Company  furnishes  the  street-light- 
ing service. 

TOWER  CITY,  PA. — The  Gratz  Electri- 
cal Company,  recently  organized,  is  con- 
templating the  installation  of  a  power  sys- 
tem to  supply  electricity  in  the  western 
section   of  Schuylkill   County. 

TULLYTOWN,  PA. — The  Borough  Coun- 
cil is  considering  the  installation  of  an 
electric-lighting  system  to  supply  electricity 
for  lighting  the  municipal  buildings  and 
residences  in  the  borough.  The  plans  also 
provide  for  a  street-lighting  system. 

WILLIAMSPORT,  PA.— The  electric  de- 
partment of  the  Sweet  Steel  Company  of 
Newberry,  with  repair  shop  and  pattern 
shop,  was  destroyed  by  fire,  causing  a  loss 
of  about   $25,000. 

DOVER,  N.  J. — The  Morris  Count\ 
Traction  Company  has  closed  down  it^ 
plants  at  East  Dover  and  Chatham  and 
now  secures  energy  from  a  substation 
erected  at  the  foot  of  Mine  Hill,  which  is 
operated  by  the  New  Jersey  Power  &  Light 
Company.  The  line  will  be  extended  from 
this  point  to  serve  Kenvil   and   Sucasunna 

JAMESBURG,  N.  J. — A  proposal  has  been 
presented  to  the  Borough  Council  by  Louis 
H.  Saab  for  the  installation  of  an  electric 
plant  and  distribution  system  in  Jamesburg. 
Application  for  a  franchise  has  been  made 
in  the  name  of  the  Louis  H.  Saab  Engineer- 
ing Company. 

PERTH  AMBOY,  N.  J. — The  Board  of 
Aldermen  has  authorized  the  fire  committee 
to  purchase  an  electric  testing  outfit,  at  a 
cost  of  about  $300. 

PERTH  AMBOY,  N.  J. — Property  owners 
and  merchants  on  lower  Smith  Street,  be- 
tween High  and  State  Streets,  are  planning 
for  the  installation  of  a  street-lighting  sys- 
tem, using  high  candlepower  lamps.  The 
Public  Service  Electric  Company,  it  is  un- 
derstood, is  interested  in  the  proposed 
improvement. 

SEASIDE  PARK,  N.  J. — Bids  will  be  re- 
ceived by  the  borough  of  Seaside  Park, 
N.  J.,  until  Feb.  3  (extension  of  date)  for 
completing  the  installation  of  a  new  125- 
hp.  boiler,  a  250-hp.  heater,  a  75-kw.  gen- 
erator, etc..  at  the  municipal  electric-light 
and  water  plant.  Aaron  Wilbert  is  borough 
clerk. 

WASHINGTON,  N.  J. — Bids  will  be  re- 
ceived by  the  Borough  Council  until  Feb. 
19  for  lighting  the  streets  and  public  build- 
ings, either  by  gas  or  electricity  for  a  period 
of  five  years.  Jacob  H.  Hahn  is  borough 
clerk. 

MARTINSBURG,  W.  VA. — The  Potomac 
Light  &  Power  Company,  which  recently 
took  over  the  property  of  the  Martinsburg 
I'ower  Company,  is  planning  to  erect  an 
electric  transmission  system  from  the  high- 
tension    transmission    lines    of    the    Hagers- 
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North  Central 


ANN    ARBOR,   MICH      The   Detroit   Edi- 
■  mpany.    is    Washington    Boulevard, 
Detroit,  it  ia  reported,  will  soon  award  con- 
tract   for    construction    of    a    hydroelectric 

plant  on  the  Huron  River,  to  cost  about 
1140,000 

DETROIT,  MICH  Extensive  Improve- 
ments   are    contemplated     by     the     I 

.   Railwaj   Company  at  its  power  sta- 

Atwater    and    Riopelle    streets. 

on  which  will  be  started  early  in  the 

spring  i   of  the   proposed   work   is 

estimated  at  $150,000,  and  Will  include  a 
smokestack,  250  ft.  high,  with  ll1-,  ft 
diameter  at  the  top.  Eight  250-hp.  boilers 
will  be  removed  and  six  600-hp.  boilers  will 
Cted  m  'heir  place.  The  main  object 
of  the  work  is  the  elimination  of  smoke. 

PONTIAC,     .MICH        The     Oakland     Motor 
Car    Company    is    building    a    large    addition 
to  its   factory   in   Pontiac,   which   inclu 
engine      plant,     machine     shop    and     power 
plant. 

AKRON,  OHIO.— The  State  Utilities 
Commission  has  granted  the  -Northern  Ohio 
Traction  &  Light  Company  permission  to 
Issue  $1,000,000  in  capital  stock.  The  com- 
pany contemplates  extensive  improvements 
and  extensions  to  its  system. 

AKRON,     OHIO. — The     Ravenna-Warren 

division  of  the  Cleveland,  Alliance  &  Ma- 
honing- Railroad  Company  of  Alliance,  it  is 
reported,  has  been  sold  to  the  Northern  Ohio 
Traction  &  Light  Company  of  Akron.  The 
latter  company,  it  is  said,  will  extend  the 
railway  from  Warren  to  Youngstown. 

AKRON,  OHIO. — Bids  will  be  received  by 
the  director  of  public  service  of  Akron, 
Ohio,  until  Feb.  14  for  furnishing  and  erect- 
ing two  water  tube  boilers  of  300  hp.  each, 
to  be  in.  tailed  in  the  Cuyahoga  River 
pumping  station  near  Kent.  Copies  of  plans 
ami  specifications,  etc.,  may  be  obtained 
from  the  engineering  department,  Water- 
works office,  102  Last  Mill  Street,  Akron, 
upon  deposit  of  $5,  or  may  be  seen  at  the 
office  of  the  director  of  public  service. 

CHATTANOOGA,  OHIO.— Plans  are 
being  considered  to  install  an  electric-light 
plant  in  Chattanooga  to  supply  electricity 
in  the  town  and  neighboring  farms  with 
electricity.  Post  office  address  Chatta- 
nooga,  R.   F.    D.    from   Rockford. 

CINCINNATI,  OHIO.— The  Cincinnati, 
New  Orleans  &  Texas  Pacific  Railway  Com- 
pany, it  is  reported,  is  considering  plans  for 
equipping  its  railroad  between  Cincinnati 
and  Chattanooga  for  electrical  operation. 
The  proposed  project  includes  the  construc- 
tion   of   a    large    hydroelectric   power    plant. 

COLUMBUS,  OHIO— The  City  Council 
has  authorized  bids  for  the  construction  of 
the  foundations  for  the  new  boilers,  genera- 
tors and  other  equipment  in  connection  with 
the  proposed  extensions  to  the  municipal 
electric-light  plant.  Herman  Gamper  is 
engineer   in   charge   of  the   work. 

CONNEAUT,  OHIO.— The  Ohio  Hydro- 
Electric  Company,  recently  incorporated 
with  a  capital  stock  of  $1,100,000,  contem- 
plates the  construction  of  hydroelectric 
power  plants  on  Conneaut  and  Ashtabula 
Rivers,  near  Conneaut.  It  is  proposed  to 
build  the  dams  and  hydroelectric  stations 
about  5  miles  southwest  of  this  city.  Op- 
tions have  been   taken  on  farm  lands  along 
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HORSE    CAVE,     KY.     The    property    of 
the    Horse   Cave    Light   .^    Power   Company 
■  n  purchased  by  the  Kentucky  Utili- 
ties Company  of  Louisville  tor  I  L0.000. 

JAMESTOWN,     KY.       The     installation    of 

■  ■•■trie  light  plant  in  Jamestown  Is 
under  consideration.  .1.  E.  Russell  and 
others   are   reported 

J_EXINGTON,     KY.— Plans     are     under 

eons, Herat  inn  for  the  construction  of  two 
large  hydroelectric  plants  on  the  line  of  the 
Queen  &  Crescent  Route  with  a  view  of 
operating   the   trains    by    electricity,      it    Is 

proposed  to  build  a  dam  across  the  DIx 
River,  east  of  Danville,  at  a  •cost  of  about 
$1, in. ii, (ion.  and  establish  a  hydroelectric 
power  plant  at  this  point.  A  movement  is 
also  on  foot  to  develop  the  water  power  of 
Cumberland  Palls  and  utilize  the  power  to 
generate  electricity.  The  officials  of  the 
'.ii.,  a  A:  Crescent  Route,  it  is  said,  con- 
template operating  all  trains  between  Cin- 
cinnati. Ohio,  and  Chattanooga,  Term.,  a 
distance  of  300  miles,  with  electricity. 
Louis  Hernngton  of  Richmond,  George  A. 
McRoberts  of  Danville  and  others  are  re- 
ported interested  in  the  project. 

SALEM,       END. — The      Stout      Furniture 

Company  contemplates  rebuilding  its  plant. 
The  work  will  include  the  erection  of  a  two- 
story  frame  mill  building,  62  ft.  by  ISO  it.  ; 
also  a  brick  structure,  62  ft.  by  200  ft.,  in 
which  the  power  plant,  kilns,  etc.,  will  bs 
The  work  will  be  done  by  the 
com]  any  under  the  supervision  of  Guy 
Shrum. 

GALESBURG,  ILL— Plans  are  being 
considered  by  the  Hoard  of  Local  Improve- 
ments for  the  installation  of  an  ornamental 
lighting  system  on  North  Broad  Street, 
Public-  Square.  South  Broad  and  East  Tromp 
Streets  and  several  other  streets  in  the  city. 

STILLMAN  VALLEY,  ILL.— The  capi- 
tal stock  of  the  Stillman  Vallev  Electric 
Company  has  been  increased  from  $8,000 
to    $16,000. 

WAUKEGAN,  ILL. — The  Chicago,  North 
Shore  &  Milwaukee  Railroad  Company  of 
Eiighwood  has  submitted  a  proposal  to  the 
City  Council  asking  for  a  new  franchise  in 
Waukegan.  Among  the  features  of  the 
proposed  new  ordinance  are  possibilities  of 
the  construction  of  a  new  power  house  and 
car  house  in  Waukegan  and  the  extension 
of  the  Washington  Street  car  line. 

BARTOX,  WIS. — The  Acme  Brick  &  Sand 
Company,  it  is  reported,  has  awarded  con- 
tract for  construction  of  addition  to  boiler 
house  to  A.  Berres.  Two  160-hp.  boilers 
will  be  installed. 

EAU  CLAIRE,  WIS— Plans  are  being 
considered  for  the  erection  of  a  girls'  dor- 
mitory, laundry  and  power  house  at  the 
Sacred  Heart  Hospital,  to  cost  about  $35,- 
000.  Foeller  &  Schober,  123  North  Wash- 
ington Street,  Green  Bay.  are  architects. 

KTMBERLY,  WIS.— The  Kimberly-Clark 
Company  of  Neenah  has  awarded  contract 
for  construction  of  power  bouse,  00  ft.  by 
SO  ft.,  at  its  paper  mill  in  Kimberlv,  to 
cost  about  $25,000,  to  C.  R.  Meyer  &  Sons 
Company,    50    State   Street,    Oshkosh. 

SHEBOYGAN.  WIS— The  Phoenix  Chair 
Company  has  engaged  Vaughn  &  Meyer. 
Majestic  Building,  Milwaukee,  consulting 
engineers,  to  plans  and  take  charge 

of  remodeling  the  entire  mechanical  equip- 
ment of  its  plant.  An  item  published  Dec. 
li  stated  that  the  company  was  contem- 
plating the  installation  of  a  500-kw.  gen- 
erator, a  200-hp.  engine,  etc. 

BADGER,  MINN.— The  installation  of  an 
electric-light  plant  in  Badger  is  under  con- 
sideration. 
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in    the    above    office,    Buildi  i 
Exchange,     Minneapolis     and     St 
Paul;  copies  ui. in    be  obtained  from  Chand- 
ler   &    Park,    architect   ,    Racine,    w  I 
remitting  $3. 

EESTUS,     MO.     The     municipal     el 

i]  mi  Is  i.  ported  to  have  b  •  n  old  to 
the  Missouri  Electric  Company.  In 
ments  are  contemplated  by  tne  new  com- 
pany, which,  it  Is  under,  tood,  will  ■ 
its  transmission  linei  to  some  of  the  smaller 
towns  in  the  county.  A  24-hr.  service  will 
ah  o  be  established. 

KANSAS  CITY,  MO.  The  Public  Service 
Commission  has  granted  the  Kansas  City 
Electric    Light    Company    p  to  in- 

crease   its    capital    slock    to    $4,979,000. 

SPRINGFIELD,  MO.  Plans  are  being 
prepared  tor  the  erect  ion  of  a  fa 
building  at  Coiner,  Booneville  and  Pine 
Streets  for  the  D.  M.  Oberman  Manufac- 
turing Company,  Water  and  Booneville 
Streets.  The  work  will  include  the  erec- 
tion of  a  60  ft.  by  120  ft.,  4  stories  high, 
building  to  cost  about  $60,000.  The  equip- 
ment will  cost  about  $10,000  and  will  in- 
clude steam  heating  plant,  electric  wiring, 
electric  generator,  electric  elevator,  auto- 
matic sprinkler,  etc.  Bids,  it  is  understood, 
will  be  awarded  the  latter  part  of  this 
month.  J.  L.  Heckenlively,  Woodruff 
Building,    is   architect. 

SWEET  SPRINGS,  MO.— The  installa- 
tion of  another  Snow  oil  engine  and  an 
alterating-current  generator  in  the  munici- 
pal electric-light  plant  is  under  considera- 
tion. 

YVARRENSBURG,  MO. — The  installation 
of  a  municipal  electric-light  plant  in  War- 
rensburg  is  under  consideration. 

MARMARTH,  N.  D. — W.  R.  McKenzie, 
owner  of  the  local  electric-light  plant,  has 
submitted  a  proposition  to  the  City  Coun- 
cil  for  the  purchase  of  the  plant. 

OMAHA,  NEB. — The  Union  Pacific  Rail- 
road Company,  it  is  reported,  is  contem- 
plating the  installation  of  a  power  house 
in  Omaha,  to  cost  about  $462,000.  R.  L 
Huntley  of  Omaha  is  chief  engineer. 

OMAHA,  NEB. — Bids  will  be  received  by 
R.  B.  Howell,  general  manager  of  the  Met- 
ropolitan Water  District,  Omaha,  until  Feb. 
7  for  a  complete  pumping  unit  (30,000,00ft 
gal.  capacity  per  day)  for  the  Florence 
station. 

ARKANSAS  CITY,  KAN. — The  contrac» 
for  erection  of  electric  system  for  the  Milli- 
ken  Refinery  in  Arkansas  City  has  been 
awarded  to  the  Electric  Supply  Company, 
23  East  Fourth  Street,  Tulsa,  at  $4,000. 
The  work  will  include  the  installation  of 
motors,  generators,  erection  of  pole  line, 
wiring,  etc. 

ELK  CITY,  KAN. — The  installation  of 
an  electric-light  plant  in  Elk  City  is  under 
consideration.  W.  W.  McDaniels  of  Terl- 
ton,  Okla,  is  reported  interested  in  the 
project. 

JETMORE,  KAN. — The  installation  of  a 
newr  engine  in  the  municipal  electric-light 
and  water  plant  is  under  consideration. 

McCRACKEN,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  $30,000  in 
bonds  for  the  installation  of  an  electric- 
light  plant  and  waterworks  system  was  car- 
ried. W.  B.  Rollins  &  Company,  209  Rail- 
way Exchange  Building,  Kansas  City,  Mo., 
are   engineers. 

SILVER  LAKE,  KAN. — The  City  Coun- 
cil is  considering  plans  for  completing  the 
municipal  electric-light  plant.  The  genera- 
tor for  the  plant  was  purchased  last  fall. 

WICHITA,  KAN. — Bids  will  be  received 
at  the  office  of  the  secretary  of  the  board 
of  education,  Wichita,  until  Feb.  3  for  the 
construction  of  an  18-room  intermediate 
high  school  building.  Bids  for  heating  and 
ventilating  system,  plumbing  and  electric 
wiring  will  be  received  at  the  same  time. 
Plans  and  specifications  may  be  obtained 
at  the  office,  of  Lorentz  Schmidt,  architect. 
Wichita,  upon  deposit  of  $25. 
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Southern  States 

GREENVILLE,  N.  C. — The  Council  has 
Bngaged  Gilbert  White  of  Charlotte,  engi- 
neer, to  prepare  plans  for  proposed  im- 
provements to  the  municipal  electric-light 
plant  and  waterworks  system.  The  proposal 
to  issue  $52,000  in  bonds  will  be  submitted 
to  the  voters. 

GREENVILLE,  S.  C. — The  Greenville- 
Carolina  Power  Company,  which  erected 
ind  controlled  the  Saluda  dam  and  power 
plants,  near  Greenville,  it  is  reported,  will 
3e  liquidated  at  once  and  the  properties 
taken  over  by  the  Southern  1'ublic  Utilities 
Company  of  Charlotte,  N.  C. 

ATLANTA,  GA. — R.  C.  Turner,  superin- 
tendent of  electrical  affairs,  in  his  annual 
report,  advocates  the  installation  of  an  ad- 
litional  15,000,000-gal.  pump  with  1000  hp. 
it  the  river  pumping  station  and  water- 
works and  the  installation  of  a  generator 
it  the  crematory  plant  to  generate  elec- 
tricity to  operate  the  two  pumps.  He  also 
recommends  the  passing  of  a  city  ordinance 
;alling  for  the  electrification  of  all  steam 
railways  within  the  city  limits. 

AUGUSTA,  GA.— The  Augusta-Aiken 
Railway  &  Electric  Company  will  erect  an 
ilectric  transmission  line  from  Augusta  to 
Sandersville  and  Tennille,  provided  sufli- 
jient  business  is  guaranteed. 

MACON,  GA. — Plans  are  being  consid- 
sred  for  replacing  the  five-lamp  cluster  or- 
lamental  lighting  system  with  new  stand- 
irds  carrying  a   single   lamp. 

NORMAN  PARK,  GA.— Plans  are  being 
lOnsidered  for  rebuilding  the  municipal  elec- 
ric-light  plant  and  water  works  system. 

TENNILLE,  GA. — The  citizens  have 
roted  to  authorize  the  Mayor  and  Council 
o  contract  for  the  installation  of  an  elec- 
ric-lightmg  system.  The  city  has  recently 
roted  to  issue  bonds  for  waterworks  system 
ind  sewers. 

HOMESTEAD,  FLA.— 'Bids  will  be  re- 
vived by  tlie  Town  Council  of  Homestead 
it  the  office  of  the  town  clerk  until  Feb. 
i  for  construction  of  a  municipal  electric- 
ight  plant.     W.   B.  Caves  is  town  lerk. 

KNOXVILLE,  TENN. — The  Cumberland 
telephone  &  Telegraph  Company  contem- 
ilates  the  erection  of  a  toll  line  between 
Cnoxville  and  Bristol  (117  miles)  to  cost 
ibout  $30,000;  also  rebuilding  the  toll  line 
rom  Knoxville  to  Dandridge,  and  the  sec- 
ion  from  Knoxville  to  Sevierville,  to  cost 
.pproximately  $5,000. 

LANETT,  ALA.— The  City  Council  is  con- 
idering  taking  over  the  local  electric- 
ighting  system,  owned  by  the  Lanett  Cot- 
on    Milis. 

HEKER  SPRINGS,  ARK.— The  Arkansas 
toblic  Utilities  Company,  recently  incorpo- 
rated, has  purchased  the  property  of  the 
')<•!.<  r  Springs  Eight  Comany.  The  plant 
s  being  enlarged  preparatory  to  establishi- 
ng a  24-hour  service.  R.  R.  Amos  of  Little 
Wmik  is  president  of  the  new  company. 

ROGERS,  ARK.— A  proposal  to  install 
ind  operate  an  electric-light  plant  in 
lOgers,  to  cost  about  $100,000,  has  been 
lubmitted  to  the  City  Council  by  Edgar 
ilasoner  of  Bentonville  and  W.  A.  Wilson 
if  Springdale. 

EDGERLY,  LA. — A  company  has  recent- 
y  been  organized  to  establish  an  electric- 
ight  and  power  plant  in  Edgerly.  Equip- 
nent  for  the  plant,  it  is  understood,  has 
teen  purchased.  Lee  Alford.  F.  P.  Hayes, 
ind  W.  D.  Parker  are  reported  interested 
n  the  company. 

MONROE,  LA. — The  proposal  to  levy  a 
ax  to  provide  funds  for  rebuilding  the  mu- 
licipal  electric-light  plant,  construction  of 
vater  mains  and  filtering  plant,  sewer  svs- 
em,  paving,  etc.,  will  be  submitted  to  the 
roters. 

ADA,  OKLA.— The  Oklahoma  Light  & 
3ower  Company,  controlled  by  Mainland 
irothers  of  Oshkosh,  Wis.,  is  contemplat- 
ng  the  construction  of  a  hydroelectric  plant 
m  the  Canadian  River,  4  »/>  miles  north  of 
Vda,  at  a  cost  of  $3,000,000.  Electricity 
leveloped  at  the  plant  will  be  transmitted 
o  Ada,  Shawnee,  Oklahoma  City,  Guthrie, 
M  Reno.  Pauls  Valley,  Coatgate,  McAlester 
ind  other  cities. 

HASKELL,  OKLA. — At  an  election  held 
•ecently  the  proposal  to  issue  $20,000  in 
londs  for  the  installation  of  a  municipal 
ilectric-hght  plant   was  carried. 

MIAMI,  OKLA.— The  installation  of  a 
50-kw.  generator  and  engine  in  the  munici- 
pal electric-light  and  water  plant  is  under 
:onsideration. 

NEW  WILSON,  OKLA.— At  an  election 
leld  recently  the  proposal  to  issue  $10,000 
n  bonds  for  extensions  to  the  water  and 
ight   system    was   carried. 

OSAGE,  OKLA.— The  City  Council  has 
??.de.  arrangements  with  the  Oklahoma 
Jtilities  Company  for  furnishing  electricity 
or   lamps    and    motors    in    Osage.      A    con- 


tract   has    also    been    awarded    for    street 
lighting. 

CARR1ZO     SPRINGS,     TEX— Tin 
electric-light    plant    has    been    purchased    DJ 
W.    A.    Cunningham   of    Bowie.      New    equip- 
ment   is    being    installed    in    the    plant, 

CUERO,  TEX. — The  Texas  Southern 
Electric  Company,  which  operates  electric 
light  and  power  systems  in  Cuero,  Victoria, 
Beeville,  Corpus  ChriSti,  Vorktown  and 
other  towns  in  South  Texas,  has  changed 
its  name  to  the  Texas  Gas  &  Electric  Com- 
pany, The  company,  it  is  said,  is  contem- 
plating extending  its  system  during  the 
coming  year.  R.  H.  Morris  is  local  super- 
1 1  j  i  endent. 

DALLAS,  TEX. — Plans  have  been  pre- 
pared by  the  Southern  Traction  Company 
and  the  Texas  Light  &  Power  Company, 
both  of  Dallas,  for  the  construction  of  a 
power  plant  on  the  Oklahoma  side  of  the 
Red  River  north  of  Denison.  The  site  for 
the  proposed  paint  has  been  acquired  and 
the  Oklahoma  Legislature,  it  is  said,  will 
grant   the   easement   asked. 

LUBBOCK,  TEX.— The  City  Council  has 
voted  to  install  a  municipal  electric-light 
plant,  to  be  operated  in  connection  with  the 
waterworks  system  and  sewage  disposal 
plant.  The  cost  is  estimated  at  from  $30,- 
000    to    $40,000. 


Pacific  States 

INDEX,  WASH. — an  ordinance  provid- 
ing for  an  issue  of  $10,000  in  bonds  for  the 
installation  of  a  municipal  electric-light 
plant  is  under  consideration  by  the  Council. 

MONROE.  WASH. — The  Western  Light 
&  Power  Company  of  Washougal  has  peti- 
tioned the  City  Council  for  a  franchise  to 
supply  electricity  and  water  in  Monroe. 
The  Council  is  of  the  opinion  that  before 
granting  the  franchise  it  should  consider 
the  advisability  of  installing  a  municipal 
plant,  and  has  instructed  the  ordinance  com- 
mittee of  the  Council  to  make  investigations 
regarding  the  establishment  of  such  a  plant. 

PORT  ANGELES,  WASH. — Extensive 
improvements  will  be  made  to  the  street- 
lighting  system,  for  which  $25,000  in  bonds 
were  recently  voted.  Dell  Church,  city 
electrician,  will  have  charge  of  the  work. 

SEATTLE,  WASH. — The  contract  for 
electrical  work  in  connection  with  the  West 
Seattle  High  School,  West  Seattle,  has  been 
awarded  to  the  Arrow  Electric  Company, 
1627  Fourth  Avenue,   Seattle,  at  $14,965. 

ALBANY,  ORE. — A  petition  has  recently 
been  presented  to  the  City  Council  favoring 
municipal  ownership  of  the  lieht  and  water 
systems  and  asking  the  Council  to  take 
steps  to  acquire  the  local  plants. 

BAKER,  ORE. — The  Pacific  States  Tim- 
ber Investment  Company  of  Baker,  it  is 
reported,  will  build  a  mill  of  150.000  ft 
daily  capacity,  at  a  cost  of  about  $150,000. 
The  plans  provide  for  a  central  power  plant 
and  planing  mill.  The  company  has  re- 
ceived a  contract  from  the  United  States 
Government  for  125,000.000  ft.  of  timber. 

BAKER,  ORE. — Plans  have  been  com- 
pleted for  the  construction  of  a  sawmill  for 
the  Oregon  Lumber  Comnany  in  Biker  to 
replace  the  plant  destroyed  by  fire  last  Sep- 
tember. The  nlant  will  have  a  capacity  of 
200.000  ft.  daily  and  will  cost  about  $200,- 
000.  It  will  be  equipped  for  electrical  oper- 
ation throughout.  An  auxiliary  electric 
plant  to  generate  about  500  ho.,  it  is  re- 
ported, is  included  in  the  project.  D.  C. 
Eccles  of  Ogden,  Utah,  is  president. 

COFFEE,  CAL. — Improvements  are  con- 
templated to  the  Jubilee  Mine,  which  has 
closed  down  for  the  season,  including 
widening  the  ditch  sufficiently  to  supply 
power  to  a  150-hp.  electric  plant  which  will 
he  erected  in  the  summer.  The  compressor 
and  mill  and  ore  cars  will  be  operated  by 
electricity   instead   of  by   water. 

SUMMERLAND,  CAL.— Bids  will  be  re- 
ceived by  the  Department  of  Agriculture, 
Washington.  D.  C,  until  Feb.  2  for  furnish- 
ing one  kelp  harvester  fully  equipped  with 
pronellera,  engines,  electric  licrlits  and  cutter 
to  be  delivered  at  Summerfleld.  Cal.  Blank 
forms,  specifications,  etc..  may  be  obtained 
from   the   chief  clerk  of  the  department. 

GRANGEVTLLE,  tDAHO.— The  Grange- 
ville  Electric  Light  &  Lower  Company,  it  is 
reported,  contemplates  the  construction  of  a 
concrete  dam   across   the  Clearwater    River, 

375   ft.  long  and   55   ft    hieh,  at   a   cost  ol"  be- 
tween   $40  000   and    $60,000.       It    is    estimated 

that    lo.oon    hp.    can    be   developed,      T     E. 
Bayliss  is  superintendent. 

POCATELLO,  IDAHO.-  The  Citj  ''own 
cil  has  passed  an  ordinance  authorizing  t lie 
Mayor  and  city  clerk  to  enter  into  a  con- 
tract with  Joseph  Burns  of  Pocatel 
the  purchase  of  a  water  right  on  the  Port- 
neauf  River,  a  power  site,  a  hydroelectric 
generating   plant    and    transmission   system. 


Under  the  terms  of  the  proposed  contract 
the  city  is  to  take  2000  kw.  of  electrical 
energy  generated  at  the  plant  tor  a  period 
of  ten  years.  At  the  expiration  of  the  con- 
tract the  entire  property  is  to  be  turned 
over  to  the  city  without  further  charge. 
The  proposed  project  involves  the  installa- 
tion   of    a    distribution    system   by    the   city 

SALT  LAKE  CITY,  UTAH— Prepara- 
tions are  being  made  to  equip  the  Salt  Air 
Railroad    foi  in.      The    en- 

tire property  of  the  Saltair  Beach  Company 
has  been  taken  over  by  the  Salt  Lake.  Car- 
Held  &  We  tern  Rallwaj  Com  any  i>.  A. 
Strauss  is  engineer  of  the  Salt  Lake,  Gar- 
field   &   Western    Railway    Company. 

SALT  LAKE  CITY,  L'T  A  H—  Prepara- 
tions are  being  made  by  the  Utah  Power  & 
Light  Company  for  rebuilding  the  Olmstead 
power  plant  in  Provo  Canyon,  at  a  cost  of 
$350,000.  The  new  plant  will  have  an 
output  of  8000  hp.  The  company  is  also 
planning  to  reconstruct  a  25-mile  section 
of  its  interstate  trunk  line,  in  order  to 
transmit  the  extra  load  now  demanded,  in 
cities  .south  of  Salt  Lake  City,  including 
Eureka,  Bingham,  Arthur,  Helper,  Magna, 
Garfield  ami  other  towns.  The  cost  is  esti- 
mated at  about   $90,000. 

SHELBY.  MONT. — The  installation  of  a 
new  electric-light  plant  in  Shelby  is  under 
consideration.  Equipment  for  the  proposed 
plant,  it  is  understood,  has  been  purchased. 
James  A.  Johnson  is  interested. 

SENORITO,  N.  M. — The  J.  G.  White  En- 
gineering Corporation,  4  3  Exchange  Place, 
New  York,  N.  ST.,  has  been  awarded  a  con- 
struction and  engineering  contract  by  the 
Senorito  (Mex.)  Copper  Corporation  in  the 
Nanciement  district,  90  miles  from  Albu- 
querque. The  contract  includes  the  instal- 
lation of  a  mill  and  power  plant,  a  2-mile 
tramway,  necessary  mining  machinery  and 
equipment  of  the  company's  coal  mine  to 
provide  fuel  for  the  power  plant.  The 
Greenawalt  Electrolytic  method  of  leaching 
and    electric   disposition   will    be   used. 


Canada 

BALA,  ONT. — The  Bala  Electric  Light  A 
Power  Company,  recently  organized  with  a 
capital  stock  of  $25,000,  proposes  to  estab- 
lish an  electric  plant  to  supply  electricity 
in  the  village  of  Bala  and  vicinity. 

CHATHAM,  ONT. — The  by-law  to  extend 
the  hydroelectric  system,  at  a  cost  of  $15,- 
500,   has  been  approved  by   the  ratepayers. 

HEPWORTH,  ONT. — Plans  are  being 
prepared  by  the  Hepworth  Light  &  Power 
Company  for  the  installation  of  an  electric 
plant  to  cost  about  $12,000.  The  proposed 
plant  will  be  located  on  the  Sauble  River  2 
miles  from  Hepworth. 

IROQUOIS  FALLS.  ONT.— The  Abitibi 
Pulp  &  Paper  Company,  it  is  reported,  is 
contemplating  the  construction  of  two  dams 
and  a  power  lant. 

KITCHENER.  ONT. — The  purchase  Of 
three  500-kva.  transformers  to  supplement 
the  present  equipment  of  the  municipal 
plant  is  under  consideration  by  the  Light 
Commissioners. 

LONDON,  ONT. — Plans  are  being  con- 
sidered by  Public  Utilities  Commission  for 
additions  to  the  municipal  hydroelectric 
system,  to  cost  about  $50,000. 

OTL  SPRINGS,  ONT.— The  by-law  en- 
abling the  Council  to  install  hydroelectrio 
power,  at  a  cost  of  $10,000,  has  been  ap- 
proved by   the  ratepayers. 

SCARBOROUGH,  ONT.— The  township  of 
Scarborough  has  entered  into  an  agreement 
with  the  Hydro-Electric  Power  Commission 
of  Ontario  "  r  energy.  Work  will  soon  begin 
on  the  erection  of  the  transmission  line 

TORONTO,  ONT. — The  installation  of  a 
new  lighting  system  at  Ward's  Island  Ifl 
under  consideration. 

TORONTO,  ONT. — The  Gutta  Percha  & 
Rubber  Company  is  contemplating  exten- 
sions to  its  power  plaht 

TORONTO,  ONT. — Arrangements  have 
completed  by  the  Toronto  Harbor 
Commissioners  with  the  Imperial  Munitions 
Board  whereby  the  latter  will  erect  an 
steel  and  forging  plant  with  an 
initial  capacity  of  300  tons  per  day,  on  the 
reclaimed  land.  The  equipment  will  in- 
clude ten  six-ton.  three-phase,  25-cycle  Her- 
oult  type,  electric  furnaces.  Bach  furnace 
will   consume  ab<  ip.,   which   will    be 

supplied  by  the  Ontario  Hydro-Electric 
r  Commission. 

WATERLOO,  ONT.— The  by-law  to  ap- 
propriate $6,500  for  the  purchase  of  the 
Snider  mill  dam  has  been  approved  by  the 
ratepayers. 

GREENFIELD  PARK.  QUE.— The  in- 
stallation of  an  electric-lighting  system  In 
Greenfield  Park  is  under  consideration.  The 
cost  is  estimated  at  $25,000. 
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Si   BMAR1NK,  St'H  II  UIIANKAN, 

and    a i  in  m  .       Reginald     a. 

rulen,     Brooklli  App     Bled 

l 2,    1916      Ti  in-  ml  peech 

through     water     ii.h     between        \il. in 
ete 

I  whim    .     It.-nJ.i 
nun      P       Hutchl  Jl    .       Ml. -in lil.        N.      .1. 

adi.     filed    Sept     19,     1910.     Eleatrlclty 
furnishes  the  power  toi  setting  the  ■ 
taring  device. 

rOS     Tin:     Produo 

TION     Or    OXTOl    •      IND     I  I  I  DRI X 

wiiii. mi   Jones,    New    fork    City,    N     S 
aim.    Bled  i '.  t     16,    1918,     Electrolysis  of 
water, 

1,212,254.       ELECTRIC      Hi:\ti:k.      Albert       W 

on  and  Julius  io.  Person,  Harvard, 
Neb  App.  Bled  April  s.  1916.  Series  of 
heating  colla  are  provided  extending  in 
parallel  relation 

1,119,260  Thermostat;  Henry  D.  Reeve, 
New  v.u-k  City,  N  v  App.  filed  July 
2f>,    1912,      For    electric    alarm    circuits. 

1,212,276.  CONNECTOR  j  Jason  C.  Stearns, 
Worcester,  .Mass.  App.  filed  Aug.  22, 
19H.  For  us.-  in  reflecting  head  lights 
for   automobiles. 

1,212,282,  Ki.ki-tric  Fan  and  Motor 
Thkrxfor  and  for  Other  Purposes; 
rge  S.  Tiffany,  Summit,  N.  J.  App. 
Bled    Oct.    9,    1911.     Self    starting. 

1.212,300.  Combined  Cut-Out  and  Light- 
ning-arrester for  Telephone  Systems; 
Harry  Spencer  Wheaton,  Dallas,  Iowa. 
App.  Bled  May  3,  1916.  Improved  de- 
vlce  of  this  design. 

1,212,326.  Trolley-Pole-Controllino  De- 
vkk  ;  Edward  Albert  Colton,  Galesburg, 
111.  App.  filed  May  14,  1915.  Lower  the 
trolley  pole  instantly  from  its  operative 
elevation  whenever  the  trolley  wheel  be- 
comes   disengaged. 

1.212.342.  Sound-Transmitting  System 
for  Moving  Pictures  ;  Ely  D.  George, 
San  Francisco,  Cal.  App.  filed  Aug.  2, 
1916.     Simple  and  inexpensive  apparatus. 

1.212.343.  Trolley  Retriever;  Charles  E. 
Gierding,  Mansfield,  Ohio.  App.  filed 
March    23,    1914.     Efficient    in    operation. 

1,212,363.  Automobile  Signaling  Device; 
Laurence  J.  Killian,  Boston,  Mass.  App. 
filed  Dec.  27,  1915.  Give  notice  to  those 
in  the  rear. 

1,212,375.  Illuminating  Appliance;  Earl 
C.  McKinnie,  Chicago,  111.  App.  filed 
June  17,  1916.  Used  in  connection 
with  indirect  and  semi-indirect  systems 
of   lighting. 

1,212,426.  Process  for  Producing  Homo- 
genous Bodies  of  Chemically-Pure 
Tungsten  Metal  of  Any  Desired 
Shape  ;  Otto  Voigtlander  and  Hugo  Loh- 
mann,  Essen-on-the-Ruhr,  Germany. 
App.    filed    Dec.    2,    1913.     Improvements. 

1.212.43S.  Method  of  and  Means  for  De- 
termining and  Indicating  the  Depth 
of  Water  ;  Arthur  R.  Bauder,  North 
Haven,  Conn.  App.  filed  Sept.  22,  1911. 
Principle  that  the  electrical  conductiv- 
ity of  a  body  of  water  varies  in  propor- 
tion to  its  depth. 

1.212,467.  Testing  of  Insulation;  Sydney 
Evershed,  Chiswick,  London,  England. 
App.  filed  March  21,  1914.  Improved 
method  and  means  for  ascertaining  the 
condition   of  insulation. 

1.212,476.  Dynamo;  Victor  C.  Goodridge, 
Chicago,  111.  App.  filed  Sept.  2,  1913. 
Alternating-current  dynamo  which  will 
generate  a  current  of  high  frequency, 
without  requiring  dangerously  high 
speed. 

1.212.493.  Telephone-Exchange  System  ; 
Lewis  H.  Johnson,  Bloomfield,  N.  J.  App. 
filed  May  26,  1916.  For  facilitating  the 
completing  of  connections  between  sub- 
scribers. 

1,212,492.  Telephone-Exchange  System; 
Lewis  H.  Johnson,  Bloomfield,  N.  J. 
App.   filed   May   26,   1916.     Improvements. 

1.212.494.  Telephone-Exchange  System  ; 
Lewis  H.  Johnson,  Bloomfield,  N.  J.  App. 
filed  May  26,  1916.  Central  energy  type 
in  which  an  operator's  telephone  set  is 
automatically  connected  to  and  discon- 
nected from  a  calling  telephone  line. 

1.212.495.  Telephone-Exchange  System; 
Lewis  H.  Johnson,  Bloomfield,  N.  J.  App. 
filed  July  24,  1916.  Automatic  ringing 
for   signaling   purposes. 

1,212,531.  Selecting  Mechanism  ;  Fred 
R.  McMurry.  Westwood,  N.  J.  App. 
filed  Feb.  26,  1915.  Wiping  contacts  be- 
tween insulated  segmental  structures  and 
current  collecting  or  distributing  devices 
is  obviated. 

1,212,541.  Therapeutical       Appliance  ; 

Frederick  H.  Morse,  Boston,  Mass.  App. 
filed  Jan.  28,  1916.  Portion  of  the  ap- 
paratus by  which  contract  is  made  with 
the  body. 


Record  of 

Electrical 

Patents 

Notes  on  United  State;  Patents 
issued  on  Jan.  16,  1(M6. 


1.212,544.  DYNAMO-ELECTRIC        MaCIIINB  ; 

AH,  i  uland,    San    Francisco,    Cal. 

App,      Died      Dec.      26,      1914.      Successive 

north   and   south   poles   which   follow  each 

oilier  in   ii  plane. 

1,212,647.     Automatic    insulator;    Rufus 

A.    Parent,    South    Tacoma,    Wash.       App. 
Bled    -May    23,    1916.      Plurality   of   blocks. 

1,212,551.  Kl.Ki  TIUCAL  CONTROL  MECHAN- 
ISM ;  Charles  l'rache,  Paris,  France. 
App.  filed  Aug.  19,  1913.  Remote  con- 
trol. 

1.212,555.  Magnetic  Chuck;  George  G. 
Pragst,  Providence,  R.  1.  App.  filed 
Nov.    9,    1914.     Rotary. 

1,212,667.  Electric  Switch;  Daniel 
Schneider,  Spokane,  Wash.  App.  filed 
April  1,  1916.  In  connection  with  radi- 
ators. 

1,212,603.  Fuse;  Howard  H.  Baker,  Buf- 
falo, N.  Y.  App.  filed  Dec.  7,  1916.  Re- 
newable fuse  strip. 

1,212,610.  Electrode;  Charles  W.  Dake, 
Chicago,  111.  App.  filed  Jan.  31,  1914. 
For  arc  lighting. 

1,212,632.  Combined  Switch  and  Lock 
Device  ;  Theodore  A.  Hammond  and  Wil- 
liam P.  Hammond,  Passaic,  N.  J.  App. 
filed  Oct.  9,  1906.  For  use  in  the  ignition 
circuit   of   explosion   engines. 


No.    1,212,703.      Disk-Type    Chain 
Insulator. 

1,212,673.  Insulator  Supporting  Brack- 
et; Charles  L.  Peirce,  Jr.,  Pittsburgh, 
Pa.  App.  filed  April  6,  1916.  For  use 
on  cross-arms. 

1,212,694.  Fuse;  Alf  Schaanning  and 
Stanley  Austen  Stigant,  Manchester, 
England.  App.  filed  Dec.  2,  1916.  Horn 
type. 

1,212,699.  Electrical  Connection  ;  Elda 
G.  Smith,  Syracuse,  N.  Y.  App.  filed 
Jan.  8,  1914.  Used  as  a  plug  in  con- 
junction with  a  terminal  box. 

1.212.703.  Disk-Type  Chain  Insulator; 
Louis  Steinberger,  Brooklyn,  N.  Y.  App. 
filed  Sept.  21,  1912.  Adapted  to  be  ar- 
ranged   in   flexible   concatenated   relation. 

1.212.704.  Disk  Strain-Insulator;  Louis 
Steinberger,  Brooklyn,  N.  Y.  App.  filed 
Dec.    31,    1912.     Disk   type. 

1.212.705.  Telephone-Receiver  Casing; 
Louis  Steinberger,  Brooklyn,  N.  Y.  App. 
filed  Jan.  13,  1913.  Comprising  a  body 
part  for  retaining  the  receiver  mech- 
anism. 

1.212.706.  Disk  Strain-Insulator  ;  Louis 
Steinberger,  Brooklyn,  N.  Y.  App.  filed 
April    9,    1913.      Flexible    in    construction. 

1.212.707.  Detachable  Connection  for 
Chain-Links  ;  Louis  Steinberger,  Brook- 
lyn, N,  Y.  App,  filed  April  9,  1913.  De- 
tachable member  which  may  be  readily 
manipulated  for  connecting  the  units  to- 
gether. 

1,212.709.  Electric-Horn  Control;  Ben- 
jamin Franklin  Stephenson,  Edmonton, 
Alberta  .Canada.  App.  filed  Oct.  30. 
1915.  Improved  arrangement  adapted 
to  be  connected  to  the  steering  post. 


1.212.72C  I  BLBI  HANOI     SVHTKM  . 

\\.,ii.r  p.  Albert,  Chicago,  111  App 
hi,, i  Deo  16,  1912.  Automatic  switch- 
ing mechanism  is  employed  foi  effecting 
connections    be!  ween    i  ubi  crlbei 

1,212. 733.  TBLBORAPH  Kyhtkm  ,  John  II 
Bell.  ECai  i  I  Grange,  N,  J.  App.  Bled  Mai 
16,  L916,  For  repeating  or  relaying  tele- 
graphic 

1,212,746.  LxoHTNiNO-ABBMra ;  David  C. 
Davis,  Bwlssvale,  Pa.  App.  Bled  April 
29,   19  1 5      i  i"i  n  <  lap  dlschai  ge  tei  mlnali 

1,212,755.     Method      of      Manufacturing. 

Jnih  ■    ■  OILS  ;        William        Fon.lill.r, 

New    Vork,    N.    V.     App     (lied    sept     is; 

1914        Maintain   constant   the    Induct 

ol    i  in-   hue    windings   during   the   process 
Of    manufacture    Ol    the    COll 
1,212,768,     Devicbi     for      Locating      COM) 

ctorb  ;  Frank  .1.  Gregory, 
New  York.  N.  V.  App.  filed  Auk.  26, 
L916.  Causing  a  special  form  of  cun.nt 
to  traverse  the  concealed  pipe  or  con- 
ductor. 
1,212,774.         Magnetically    -    Controlled 

.Mi  i:i,'URY-VaPOR        APPARATUS        AND        'ink 

Like;  Julius  Jonas,  Baden,  Switzerland. 
App.  filed  Sept.  12,  1914.  In  a  vacuum 
vessel. 

1,212,785.  Telephone  Attachment;  John 
L.  McMillan,  Syracuse,  N.  Y.  App.  filed 
May  6,  1914.  Sound  amplifying  attach- 
ments. 

1,212,804.  Method  of  Flanging  the  End 
of  a  Metal  Tube  ;  Thomas  E.  Murray, 
New  York,  N.  Y.  App.  filed  Nov.  4, 
1916.     Improvement 

1,212,809.  Telephone-Exchange  System: 
Frank  N.  Reeves,  Newark,  N.  J.,  and 
Alben  E.  Lundell,  New  York,  N.  Y. 
App.  filed  Sept.  11,  1915.  Controlling 
systems  for  automatic  or  semi-automatic 
telephone  exchanges. 

1,212,821.  Spring  Fastening;  John  Schade, 
Jr.,  Brooklyn,  N.  Y.  App.  filed  Dec.  23. 
1914.     For    electrical    conductors. 

1,212,836.  Lighting  System  for  Ve- 
hicles ;  George  Gordon  Stewart,  Rose- 
burg,  Ore.  App,  filed  July  20,  1915. 
Automatically  closing  an  electric  circuit 
by  the  movement  of  certain  parts  of  the 
gear   shifting  mechanism. 

1,212,867.  Electric-Switch  Contact- 
Holder;  Adolf  P.  Witte,  Chicago,  111. 
App.  filed  Feb.  11,  1916.  Carbon  con- 
tact block  may  easily  and  quickly  be  re- 
moved  from   its  holder. 

1.212.869.  Electric  Welding-Machine; 
Harry  R.  Woodrow,  New  York,  N.  Y. 
App.  filed  Oct.  23,  1916.  Eliminates  the 
operator,  and  automatically  controls  the 
rate  of  feed  travel  of  the  work. 

1.212.870.  Device  for  Picking  Up  or 
Lifting  Pins,  Needles,  Etc.  ;  William 
Zolper,  Wilmington,  Del.  App.  filed 
June  15,  1916.     Embodying  a  magnet. 

1,212,874.  Mechanical  Rectifier;  Frank 
Adsit,  Chicago,  111.  App.  filed  Sept.  15, 
1913.     Free    from    sparking   at   all    loads. 

1.212.907.  Battery-Lamp;  William  R. 
Clymer,  Cleveland,  Ohio.  App.  filed 
June  5,  1914.  Combination  of  a  flash- 
light with  lens  adjusting  means,  and  to 
a    resistance    rheostat    therefor. 

1.212.908.  Automatic  Telephone  System; 
Jerome  E.  Cooley,  Manhattan,  Kan. 
App.  filed  Jan.  23,  1914.  Improved 
means  for  giving  the  calling  subscriber 
a  busy  signal. 

1,212,958.  Alarm  System  ;  Carl  A.  Kalln- 
bach,  Detroit,  Mich.  App.  filed  May  8, 
1913.  Duplex  automatic  electric  fire- 
alarm. 

1,213,002.  Insulator  ;  Frank  C.  Pierce, 
Campbird.  Col.  App.  filed  May  31,  1916. 
Body  of  the  insulator  is  provided  with  a 
slot. 

1,213,011.  Device  for  Connecting  Out- 
side Wires  to  Buildings  ;  Philip  C.  Ra- 
gotsky,  Philadelphia,  Pa.  App.  filed 
July    6,    1916.     Telephone   wires. 

1,213,019.  Sparking  Device:  Andrew  L. 
Riker,  Bridgeport,  Conn.  App.  filed  Jan. 
19,  1907.  For  igniting  the  explosive 
charge  in  an  internal  combustion  engine. 

1,213,035.  Instantaneous         Electric- 

Socket  .Attachment;  Philip  Stroup, 
Cleveland,  Ohio.  App.  filed  Nov.  22,  1915. 
Inherent  properties  of  being  readily  at- 
tached and  detached  from  a  socket  in  s 
very    short    interval    of    time. 

1,213,062.  Bridge  Signal  Apparatus; 
Noah  O.  Baty,  Springfield,  Mo.  App. 
filed  Feb.   8,   1916.     For  railroad  bridges. 

1,213,066.  Wireless  Automatic  Railwat 
Registering  System  ;  Clinton  L.  Bopp, 
Waterloo,  Iowa.  App.  filed  Feb.  24, 
1913.     Block  signaling  systems. 

1,213,073.  Switch;  Minus  Carr,  Maud, 
Miss.  App.  filed  Jan.  28,  1916.  Con- 
troller  for   electrical    ignition    systems. 
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Saving  the  Net  Earnings 

THERE  is  a  familiar  story  of  a  banker  who  con- 
cerned himself  only  with  the  net  earnings  of  a 
utility  in  which  he  was  interested.  He  assumed  that 
the  management  would  see  that  the  gross  earnings 
were  expanded  and  the  operating  expenses  held  to  a 
reasonable  ratio.  What  interested  him  was  the  amount 
applicable  to  dividends  on  the  stock.  Now,  it  can  nor- 
mally be  expected  that  the  natural  rate  of  increase  in 
gross  business  will  mean  a  corresponding  rate  of  in- 
crease in  net  revenue,  so  that  the  return  on  the  securi- 
ties shall  be  properly  protected.  In  well-managed 
central  station  properties  we  look  for  steady  improve- 
ment in  position.  Regular  conditions  would  not  call  for 
comment.  But  the  present  is  surrounded  by  so  many 
doubtful  circumstances  that  it  is  well  for  every  mana- 
ger to  take  stock  of  his  prospects.  It  is  to  the  net  that 
attention  will  be  directed.  For  higher  expenses  are 
the  inevitable  product  of  the  times.  To  make  the  net 
earnings  what  they  ought  to  be  will  require  the  most 
searching  campaigns  for  business  and  the  avoidance  of 
waste — labor  and  material. 


The  Coal  Situation 

THE  annual  report  of  the  Detroit  Edison  Company 
reveals  a  condition  quite  common  to  central  station 
companies  in  the  East  with  reference  to  coal  prices  and 
deliveries.  In  some  sections  the  conditions  have  become 
so  acute  as  to  warrant  action  on  the  part  of  the  indus- 
try as  a  whole  against  the  railroad  companies  to  whom 
this  condition  may  be  attributed.  The  Detroit  Edison 
Company,  for  instance,  last  fall  was  put  to  enormous 
expense  in  buying  coal  because  of  shortage  of  cars  and 
congestion  of  railroads  which  seriously  interfered  with 
its  fuel  supply.  The  interference  ranged  from  25  per 
cent  curtailment  of  shipment  from  mines  on  one  coal 
railroad  because  of  car  shortage  all  the  way  to  abso- 
lute stoppages  for  days  at  a  time,  for  weeks  in  one  case, 
in  shipments  from  other  roads.  Notwithstanding  that 
its  fuel  contracts  were  for  ample  quantities  and  were 
made  with  twenty-two  mines  on  four  coal-carrying  rail- 
roads, the  company  still  must  buy  coal  at  high  prices 
wherever  it  can  be  found. 

Central  station  companies  are  not  the  only  ones  who 
are  suffering  because  of  embargoes  on  coal  or  from  car 
shortage.  Most  industries  using  fuel  have  been  simi- 
larly handicapped.  Public  utilities  whose  service  is  so 
essential  to  society  should,  however,  have  the  first  claim 
on  coal,  and  railroad  companies  should  not  be  slow  in 
recognizing  the  righteousness  of  such  a  claim.  There 
is  no  denying  that  there  is  a  great  market  for  coal  at 


the  present  time,  and  following  the  law  of  supply  and 
demand  there  naturally  should  be  an  increase  in  the 
price.  Central  station  companies  realize  that  they  will 
have  to  pay  more  for  coal  in  the  coming  year  than  they 
did  last  year,  but  it  is  not  the  price  that  worries  them 
so  much  as  the  uncertainties  of  delivery. 

One  would  think  that  the  spirit  of  comradeship  which 
exists  between  public  utilities  would  be  sufficient  to 
guarantee  fair  treatment  to  one  by  the  other  without 
recourse  to  the  vested  authorities.  Complaints  by  cus- 
tomers to  commissions  over  failures  of  service  are  not 
sought  by  central  station  companies,  and  certainly  com- 
plaints by  public  utility  companies  against  the  railroads 
should  not  be  viewed  with  equanimity  by  the  railroad 
companies.  If  continuity  and  reliability  of  service  is  to 
be  assured  to  the  general  public  there  must  be  continuity 
and  reliability  in  the  coal  supply  contracted  for.  Cen- 
tral station  companies  loathe  to  increase  rates  to  con- 
sumers; but  if  because  of  the  failure  of  the  railroad 
companies  to  deliver  fuel  the  central  stations  must  buy 
at  greatly  increased  prices  on  the  open  market,  rates 
might  possibly  have  to  be  increased.  The  railroads 
would  then  have  to  contend  with  the  general  public  as 
well  as  with  the  central  station  companies,  and  the  voice 
of  the  former  will  be  very  potent  with  the  Interstate 
Commerce  Commission. 


Finding  Ourselves  in  Foreign  Trade 

IT  is  significant  of  our  widening  interest  in  overseas 
markets  that  the  most  popular  session  at  last  week's 
Fourth  National  Foreign  Trade  Convention  was  the 
one  devoted  to  the  problems  of  the  smaller  manufac- 
turer and  merchant.  For  this  means  that  the  business 
man  of  small  and  average  capital  is  now  giving  an 
attention  to  foreign  trade  possibilities  which  he  might 
have  given  with  advantage  to  his  pocketbook  many 
vears  ago.  However,  what  he  could  have  done  in  the 
past  is  far  less  important  than  what  he  is  going  to  do 
with  the  beckoning  opportunities  which  now  invite 
his  courage  and  faith.  The  greatest  work  of  intro- 
ducing manufacturers  into  foreign  lands,  the  pioneer 
missionary  effort,  has  been  done  for  the  industries  in 
this  country  by  the  corporations  of  large  capital.  Cul- 
tivation of  these  markets  is  the  privilege  of  all.  Large 
companies  are  giving  freely  of  their  advice  in  order 
that  the  opportunity  may  be  grasped.  Government 
officials  and  bureaus  both  give  and  promise  a  greater 
degree  of  co-operation  than  ever  before.  Bankers  are 
keenly  alert  to  the  possibilities.  Clearly  it  is  "up  to" 
the  average  manufacturer  to  benefit  from  the  waiting 
markets. 


Kates  and  Volume  of  Service 

THK  articles  on  central  station  growth  and  rate  re 
duct  ion  opens  a  subject  of  great  interest  both  to  the 
producer  and  consumer  of  electrical  energy.  Despite 
the  fact  that  the  prices  of  material  and  labor  involved 
in  the  industry  have  been  steadily  rising  of  late  at  a 
rather  terrific  pace,  electricity  supply  18  one  of  the  very 
lew  things  rated  as  necessities  which  have  consistently 
declined  in  cost  to  the  consumer  through  a  period  of 
unparalleled  rise  in  other  things.  The  principal  eco- 
nomic justification  of  this  lies  in  the  fact  that  supply 
and  distribution  of  energy  on  a  great  scale  enables  the 
product  to  be  sold  more  cheaply.  The  effect  of  increas- 
ing output  on  cost  of  production  is  well  understood,  but 
its  effect  on  distribution  is  less  considered,  although 
quite  as  important.  In  delivering  electricity  over  a 
given  area  the  cost  of  the  network  per  kilowatt-hour 
delivered  decreases  rapidly  as  the  output  rises,  both  by 
reason  of  the  general  cost  of  construction  aside  from 
mere  conductor  copper,  and  also  from  the  improved 
diversity  factor  given  by  a  large  number  of  consumers 
with  varying  requirements.  The  steps  instituted  by  the 
Milwaukee  company  as  described  last  week  are  therefore 
justified  in  principle,  and  in  practice  there  is  no  reason 
to  doubt  their  efficacy  in  building  up  central  station 
business. 

In  obtaining  miscellaneous  business  on  an  electrical 
supply  system  the  primary  rate  has  a  very  large  influ- 
ence; if  too  high  it  scares  off  the  smaller  consumers, 
who  in  the  aggregate  supply  a  profitable  business,  al- 
though individuals  may  seem  unprofitable.  In  the  sec- 
ond place  a  moderate  primary  rate  encourages  the  user 
to  a  consumption  which  earns  a  chance  at  the  secondary 
rate,  which  tends  to  build  up  still  further  density  of 
service.  It  has  been  the  almost  universal  experience 
that  a  reduction  from  the  primary  rate  within  reason- 
able limits  has  resulted  in  the  long  run  in  the  increase 
of  net  profits.  Moreover,  the  tendency  among  commis- 
sions has  been  very  strongly  toward  enforcing  lower 
primary  rates  in  the  interest  of  the  people  at  large,  who 
are,  one  and  all,  through  the  relations  between  the  com- 
pany and  the  public,  to  be  regarded  as  silent  partners 
in  determining  its  economic  status.  The  scheme  which 
has  been  worked  out  in  Milwaukee  is  really  a  profit- 
sharing  device  whereby  the  public  shares  in  the  pros- 
perity of  the  company.  Just  what  primary  rate  is  jus- 
tified is  conditioned  on  local  circumstances,  but  ob- 
viously a  system  whose  lines  can  be  loaded  to  their  full 
capacity  by  securing  new  business  is  in  a  position  prof- 
itably to  grant  lower  rates  than  when  the  service  is  kept 
scattered  and  meager  by  the  scarecrow  of  high  prices. 
The  Milwaukee  program,  of  making  definite  reduction 
in  price  based  on  definite  increase  in  the  number  of 
consumers,  has  the  advantage  of  looking  forward  and 
tending  to  check  premature  agitation  for  lower  rates 
which  actually  may  hinder  the  development  of  the 
business  by  forcing  extreme  conservatism  in  the  matter 
of  secondary  and  tertiary  rates.  The  present  tendency 
is  toward  simplification  of  the  rate  system  and  lessen- 
ing the  differences  between  these  several  rates.  This 
tendency  can  only  be  carried  to  its  legitimate  outcome 


l>y  large  increases  of  load.  In  whatever  form  the  gen- 
oral  scheme  is  worked  out  the  advantage  of  a  consistent 
and  open  policy  in  securing  public  patronage  and  good- 
will is  self-evident. 


Duplex  Radio-Telegraphy 

THE  message-carrying  ability  of  a  single  wire  con- 
necting two  widely  separated  telegraph  station? 
was  doubled  and  then  quadrupled  by  the  introduction  of 
the  duplex  and  quadruplex  systems.  Soon  after  wire- 
less telegraphy  was  first  successfully  practised,  a  num- 
ber of  inventors  realized  that  similar  increases  in  traf- 
fic moving  power  would  be  helpful  to  radio  signaling. 
They  set  for  themselves  the  tasking  of  devising  and  de- 
veloping suitable  modes  of  multiplex  operation;  and  as 
a  result  the  patent  office  has  for  years  been  issuing 
specifications  descriptive  of  many  and  various  propo- 
sals directed  toward  effective  multiple  simultaneous 
transmission. 

When  a  single  wireless  station  must  receive  through- 
out the  period  it  is  sending  messages,  however,  as  in 
true  duplex  operation,  the  designer  encounters  diffi- 
culties. In  the  first  place,  the  wireless  transmitter  is 
brutally  powerful  when  contrasted  to  the  wireless  re- 
ceiver. As  a  consequence  of  this  lion-and-lamb  charac- 
teristic, suggestions  for  duplex  radio-telegraphy  have 
often  provided  an  alternation  in  operation  of  sender  and 
receiver,  each  set  of  instruments  being  connected  to 
the  antenna  wires  several  times  in  the  fraction  of  a  sec- 
ond which  forms  a  single  Morse  dot  element,  but  none 
of  these  commutator  plans  has  met  with  commercially 
practical  success,  so  far  as  is  known. 

There  has  been  developed,  however,  a  duplex  radio 
method  which  gives  excellent  results.  This  system  in- 
volves the  separation  of  sending  and  receiving  sta- 
tions (at  the  same  end  of  the  wireless  "line")  by  a 
number  of  miles,  so  as  to  protect  the  delicate  detectors 
from  direct  interference.  Different  wave  lengths  are 
used  for  transmission  in  the  opposite  directions,  syn- 
tonic discrimination  being  thus  applied.  The  opera- 
tion of  each  sending  station  is  controlled  from  its  cor- 
responding local  receiving  plant,  the  Morse  key  send- 
ing its  signal  impulses  over  a  wire  line  connecting  the 
two  local  installations  and  actuating  the  main  sending 
apparatus  through  a  relay  system.  Thus,  in  the  trans- 
Atlantic  stations  which  connected  the  United  States 
with  Great  Britain  before  the  beginning  of  the  war, 
the  American  sending  plant  is  located  at  New  Bruns- 
wick and  the  receiver  at  Belmar,  N.  J.,  some  30  miles 
distant.  The  operators  are  on  duty  at  Belmar  only, 
and  the  two  stations  are  connected  by  a  short  wire  line. 
Similarly,  the  British  sender  and  receiver  are  respec- 
tively at  Carnavon  and  Towyn,  Wales,  about  20  or  30 
miles  apart,  and  connected  by  wire  line.  Carnavon 
sends  on  one  wave  length,  which  is  received  by  Bel- 
mar but  not  by  Towyn;  and  New  Brunswick  radiates 
waves  of  a  very  different  frequency,  which  are  heard 
by  Towyn  but  not  by  Belmar.  Thus,  after  suitably 
choosing  the  wave  lengths  and  separating  the  local  sta- 
tions, two  continuous  streams  of  messages  may  be  kept 
passing  through  the  ether  in  opposite  directions. 
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Competing  with  Niagara 

THE  huge  new  station  of  the  Buffalo  General  Elec- 
tric Company,  of  which  the  preliminary  descrip- 
tion appeared  in  last  week's  issue,  is  notable  on  account 
of  the  extraordinary  pains  that  have  been  taken  to  se- 
cure highly  efficient  generation  of  electric  power.  At 
first  thought  it  seems  a  shade  worse  than  carrying  coals 
to  Newcastle  to  build  a  steam  generating  station  within 
short  range  of  the  great  hydroelectric  plants  at  Niagara. 
It  must  be  remembered,  however,  that  these  plants  are 
seriously  handicapped  in  ultimate  output  by  the  small 
minded  policy  of  the  government  in  checking  the  use  of 
water,  and  that  the  great  industries  which  have  grown 
up  about  Niagara  demand  even  more  power  than  can 
conveniently  be  furnished.  The  energy  contracted  for 
by  the  Buffalo  company  from  the  Niagara  plants  up  to 
the  present  time  is  some  25,000  hp.  below  Buffalo's  full 
requirement,  and  if  this  extra  amount  had  to  be  taken 
from  the  Niagara  transmission  it  would  be  well  up  to, 
if  not  beyond,  the  economical  capacity  of  the  hydraulic 
plants  and  unquestionably  would  have  to  be  purchased, 
if  at  all,  at  a  price  which  is  within  competition  by 
steam.  Consequently  the  present  plant,  with  its  initial 
capacity  of  60,000  kw.  and  with  a  final  rating  rising  to 
210,000,  has  been  undertaken  with  extremely  high  effi- 
ciency as  its  chief  motive.  Further,  the  art  of  auto- 
matic boiler-room  operation  has  been  carried  very  far 
so  that  not  only  is  the  plant  of  high  thermo-dynamic 
efficiency  but  it  is  unusually  economical  from  the  stand- 
point of  labor. 

Fundamentally,  it  is  a  typical  turbo-generator  plant 
specialized  for  the  extremely  economical  use  of  fuel. 
The  three  generating  units  are  each  of  20,000  kw.,  to 
be  followed  at  once  by  a  unit  of  35,000  kw.  The  boiler" 
system  is  notable  for  the  large  size  and  high  thermal 
capacity  of  the  units.  The  plant  has  only  five  boilers,  but 
each  of  these  is  capable  under  service  conditions  of 
evaporating  about  160,000  lb.  of  water  per  hour  from 
and  at  212  deg.  The  actual  working  pressure,  however, 
is  275  lb.  and  provision  is  made  for  275  deg.  Fahr.  of 
superheat.  Each  of  these  figures  is  substantially  the 
maximum  available  without  going  into  extremely  special 


constructions.  The  fuel  is  dumped  from  cars  into  a 
crusher  which  reduces  the  run-of-mine  coal  to  uniform 
size,  and  this  is  lifted  by  a  conveyor  to  a  7500-ton 
bunker  at  the  top  of  the  boiler  house.  Thence  it  is  dis- 
tributed to  the  stokers  by  gravity  and  from  this  point 
the  operation  of  the  system  is  as  nearly  automatic  as  it 
can  be  made.  The  forced-draft  fans  are  automatically 
controlled  in  response  to  the  steam  pressure.  All  the 
boilers  have  a  complete  system  of  automatic-draft  regu- 
lation, and  the  entire  fuel  feed  system  is  designed  to  op- 
erate with  as  little  human  attention  as  is  possible.  The 
firing  system  is  guaranteed  to  give  an  over-all  boiler 
efficiency  ranging  from  70  to  77  per  cent,  according  to 
load.  This  very  high  figure  combines  with  the  high 
turbo-generator  efficiency  to  give  the  station  about  the 
highest  over-all  efficiency  from  coal  pile  to  busbars  as 
yet  recorded. 

One  quite  unusual  feature  of  the  plant,  aside  from 
the  provisions  for  firing,  lies  in  the  use  of  distilled 
water  for  the  boiler  feed.  The  engineers  foresaw  that 
the  raw  water  from  the  Niagara  River  would  cause 
scale,  which  would  materially  reduce  the  efficiency  of  the 
plant  and  necessitate  shut-downs  for  cleaning,  conse- 
quently an  evaporating  plant  of  the  capacity  of  15  tons 
of  water  per  hour  was  provided.  The  distillate  not 
needed  at  once  for  the  boilers  is  being  stored  in  a  tank 
system  intended  at  all  times  to  contain  enough  distilled 
water  to  fill  a  boiler  immediately.  A  complete  system 
of  metering  the  feed  water  is  in  use  and  the  provisions 
for  the  saving  of  heat  at  every  stage  of  the  system  are 
remarkably  complete.  Both  feed  water  system  and  the 
main  steam  piping  are  in  duplicate,  the  latter  being  of 
valves,  and  the  whole  piping  system  is  elaborately  heat 
steel  with  extra  heavy  flange  bolting,  and  special  steel 
insulated,  the  main  steam  pipes  having  4  in.  of  mag- 
nesia coating.  With  respect  to  the  elimination  of  ther- 
mal losses  all  along  the  line  from  the  stokers  to  the 
turbo-generators  this  station  appears  to  be  equalled  by 
few  and  excelled  by  none.  It  impresses  one  as  a  singu- 
larly well-planned  generating  station  which  ought  in 
economy  of  operation  to  repay  many  times  over  the  care 
that  has  been  spent  upon  it. 


Public  Policy  and  Other  Articles  in  This  Issue 


SEVERAL  articles  on  public  policy  matters  are 
published  in  this,  the  first  issue  of  the  month, 
in  accordance  with  our  regular  practice.  Fred- 
erick Darlington,  consulting  engineer  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  has  given 
the  "Electrical  World"  an  interview  which  deals  direct- 
ly with  the  timely  topic  of  "preparedness."  Mr.  Dar- 
lington believes  that  the  excess  of  central  stations 
should  be  used  in  nitrate  production,  and  that  the  gov- 
ernment, for  military  reasons,  should  encourage  de- 
velopment on  these  lines  rather  than  concentrate  its 
efforts  on  a  single  large  government-operated  plant. 
Arthur  Williams,  general  commercial  manager  of  the 
New  York  Edison  Company,  has  written  for  publica- 
tion in  this  number  an  interesting  discussion  on  the 
subject  of  "Government  in  Business:  A  Question  of 
Policy."  It  presents  the  simple  issue  which  govern- 
mental ownership  and  operation  involve.     If  they  are 


applied  as  a  matter  of  deliberate  policy  and  are  ex- 
tended they  involve  far-reaching  business  operations, 
touching  necessities  and  luxuries.  The  regular 
monthly  compilation  of  central  station  earnings  and 
energy  output  appears  in  this  issue.  It  gives  the  re- 
sults for  November,  which  showed  that  the  industry 
was  still  making  the  large  increases  that  had  marked 
previous  months. 

The  foremost  engineering  article  in  the  current  issue 
is  the  second  installment  of  the  extended  description 
of  the  new  steam  station  of  the  Buffalo  General  Elec- 
tric Company.  A  third  installment  will  be  published 
in  a  later  issue.  The  article  in  the  present  number 
takes  up  construction  and  operating  features  of  the 
steam  end  of  the  station. 

The  contents  of  the  paper  have  been  regrouped  in 
a  manner  which  will  be  more  convenient  for  the 
reader. 
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The  210,000-kw.  Buffalo  Steam  Station— II 

Construction  and  Operating  Features  of  the  Steam  End  of   the   Station,   Including   Use   of 

Economizers  and  Make-up  Water  Evaporators,  Provisions  for  Maintaining 

Balanced  Draft  and  Construction  of  Piping  System 


^io.mk  of  the  conditions  existing  b1  Buffalo  thai  made 

i^it  necessary  to  erecl  and  operate  a  strain  station 

almosl  within  sight  of  Niagara  Falls  were  described 

in  tiu>  last  issue  of  Electrical  World  with  features  of 

the  elaborate  coal-handling  apparatus  and  double  ended 
boilers.  This  article  deals  with  other  features  of  con- 
st met  ion  and  operation   in  the  boiler  room. 

The  stoker  Betting  is  the  largest  duplex  installation 
ever  made,  the  width  of  the  furnace  being  23  ft.  10% 
in.,  and  its  combined  depth  IS  ft.  4  in.,  the  total  grate 
area  being  318.6  sq.  ft.  The  distance  from  the  top  of 
the  grate  to  the  front  header  is  10  ft.  10  in.,  and  from 
the  top  of  the  grate  to  the  rear  header  6  ft.  The 
stokers  are  guaranteed  to  give  an  overall  boiler  effi- 
ciency of  from  70  to  77  per  cent,  dependent  upon  the 
amount  of  water  evaporated  per  hour. 

The  stokers  are  driven  by  5-in.  by  6-in.  Sturtevant 
independent  throttling  engines  equipped  with  flywheels 


Btant  furnace  draft  regulation  provided  by  the  Engineer 
Company  of  New  York,  the  forced  draft  being  con- 
trolled by  the  steam  pressure  by  varying  the  speed  of 
the  fan.  One  furnace  draft  controller  is  provided  for 
each  boiler.  In  this  station  the  draft  controllers  are 
designed  to  keep  a  constant  draft  over  the  fire.  This 
draft  is  maintained  constant  by  the  adjustment  of  a 
damper  in  the  smoke  connection  from  the  boiler,  the 
damper  being  operated  by  water  pressure  through  a 
hydraulic  cylinder  and  system  of  levers. 

A  large  iron  pipe  is  built  into  one  side  wall  of  the 
boiler  setting,  and  the  movable  vane,  inclosed  in  a 
sheet-steel  casing,  is  set  in  front  of  this  pipe  so  as  to 
be  affected  by  the  difference  between  furnace  and  atmos- 
pheric pressures.  An  adjustable  weight  keeps  the  vane 
in  a  definite  position,  and  change  of  the  draft  condition 
over  the  fuel  bed  changes  the  location  of  the  vane  and 
operates  the  pilot  valve. 


FIG.   1 — TURBINE  ROOM   SHOWING  ONE  OF  THE  20,000-KW.  GENERATORS  WITH  COMBINED 
;  TURBINE-MOTOR  DRIVEN  EXCITER  AT  RIGHT 


and  designed  to  develop  25  hp.  on  275  lb.  pressure  sat- 
urated steam,  the  maximum  speed  being  540  r.p.m. 
Forced  draft  is  supplied  to  the  stokers  by  an  installation 
•of  three  Green  radial  flow,  high-efficiency  fans,  each 
■driven  through  reduction  gearing  by  a  300  hp.  Terry 
steam  turbine.  Air  is  normally  taken  from  the  main 
electrical  generating  units,  which  discharge  through  a 
duct  system  under  the  basement  floor  into  gratings 
beside  the  stoker  fans. 

The  stoker  engines  are  located  on  the  main  boiler 
room  floor  and  are  connected  to  the  drive  shaft  with 
Link  Belt  silent  chains.  The  stokers  are  driven  by 
'chains  from  shafting  in  the  basement.  The  bearings 
on  the  stoker  driving  shafting  are  all  of  S.  K.  F.  Ball 
Bearing  Company's  make,  sixteen  bearings  being  fur- 
nished per  boiler.  The  shafting  transmits  from  7.5  to 
20  hp.,  and  at  speeds  between  66  and  360  r.p.m.  The 
stoker  drive  for  each  boiler  is  independent  of  the  other 
boilers. 

All  the  boilers  are  equipped  with  a  system  of  con- 


The  speed  of  the  fan  turbines  is  controlled  by  a  com- 
mon shaft  actuated  by  a  special  Mason  compensating 
regulator.  The  regulator  has  two  diaphragms,  one 
actuated  by  the  pressure  in  the  main  steam  header  and 
the  other  by  the  pressure  in  the  steam  chest  of  the  fan 
turbine.  The  regulator  will  hold  the  main  steam  pres- 
sure constant  through  a  reasonable  range  of  load,  will 
prevent  excessive  blast  pressure  with  light  fires,  and 
cuts  down  the  hunting  tendency  of  the  fan  to  a 
minimum. 

Five  Green  economizers  are  installed,  one  per  boiler. 
Each  contains  9435  sq.  ft.  of  heating  surface  in  576 
12-ft.  tubes.  The  tubes  are  set  twelve  in  a  section,  the 
forty-eight  sections  being  in  three  groups  of  sixteen 
each.  The  groups  are  connected  in  series  so  that  the 
water  enters  each  group  at  the  bottom  and  rises  to  the 
top.  Cold  water  enters  at  the  end  from  which  the  gases 
leave.  The  working  pressure  is  325  lb.  The  economizers 
are  provided  with  sectional  covers  on  both  sides,  these 
being  4  in.  thick  and  composed  of  steel  plate  with  as- 


bpstos  insulation  between.  The  scraper  drive  consists 
of' a  3-hp.  General  Electric  motor  connected  to  the  driv- 
ing head  by  sprocket  chain.  The  economizers  are  ar- 
ranged in  pairs  above  and  across  the  firing  aisle  for 
each  pair  of  boilers,  and  the  flues  and  uptakes  are  so 
arranged  that  the  by-passing  of  any  unit  is  easily 
accomplished.  Soot  hoppers  are  provided  under  each 
economizer,  and  any  soot  settling  there  is  carried  down 
into  the  ash  hoppers  by  a  special  soot  ejector  system. 

Five  induced  draft  Niagara  conoidal  fans  are  in- 
stalled to  draw  away  the  gases  from  the  economizers. 
Each  fan  is  of  the  single  inlet  overhung  type,  direct 
connected  to  a  variable  speed  motor,  and  runs  from 
87  to  450  r.p.m.,  according  to  the  load.  The  static  pres- 
sure created  varies  from  0.25  in.  to  1.5  in.,  according  to 
speed,  and  the  power  required  by  the  fan  varies  from 
1.8  hp.  to  130  hp.  The  fans  are  located  on  a  flooring 
above  the  boilers  and  at  one  side  of  the  coal  bunker, 
as  shown  in  the  station  cross-section. 

Two  superposed  brick-lined  steel  stacks  with  out- 
side flues  are  provided,  the  stacks  each  being  185  ft. 
high  above  the  grates  and  18  ft.  in  diameter  inside 
linings. 

Use  of  Make-Up  Water  Evaporators 

Make-up  water  is  supplied  from  the  Niagara  River, 
being  distilled  in  a  Griscom-Russell  evaporating  plant. 
The  use  of  distilled  water  was  justified  by  the  intention 
to  run  the  boilers  at  very  high  rates  of  evaporation,  and 
to  accomplish  this  no  loss  in  boiler  efficiency  could  be 
tolerated.  The  major  losses  which  were  recognized 
were  those  due  to  scale  accumulations,  which  would  not 
only  give  poor  heat  transfer,  but  necessitate  boiler  shut- 
downs for  cleaning  and  also  blow-down  losses.  The 
evaporating  plant  has  a  capacity  of  15  tons  of  distilled 
water  per  hour,  the  water  to  contain  less  than  5  grains 
of  solids  per  U.  S.  gallon  upon  evaporation  to  dryness, 
and  guaranteed  evaporation  is  2.5  lb.  of  distilled  water 
per  pound  of  steam  supplied. 

Three  two-effect  evaporating  equipments  are  in- 
stalled, each  capable  of  distilling  10,000  lb.  of  water  per 
hour.  The  apparatus  includes  a  feed-water  heater,  a 
heat  exchanger,  a  desuperheater,  three  high-pressure 
evaporators,  a  condenser,  a  special  distiller  for  fur- 
nishing drinking  water,  and  an  aerating  filter. 

The  raw  water,  after  passing  through  the  feed  heater, 
flows  to  a  pump  which  forces  the  raw  water  through  a 
heat  exchanger,  the  high  and  low-pressure  evaporators 
and  the  condenser.  The  three  high-pressure  evaporators 
are  all  fed  from  the  same  header,  receiving  water  from 
the  raw  water  pump,  and  the  amount  of  raw  water  flow- 
ing into  each  evaporator  is  controlled  by  float  valves. 


Any  excess  water  not  evaporated  by  the  high-pressure 
equipment  passes  over  to  the  low-pressure  units,  where 
final  evaporation  occurs.  The  vapor  is  carried  away  to 
the  condenser.  The  heat  exchanger  is  a  small  con- 
denser, and  as  much  vapor  as  can  be  condensed  by  the 
raw  water  passing  through  the  heat  exchanger  is  drawn 
by   induction   into  the  heat   exchanger  and  condensed 
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FIG.   2 — ARRANGEMENTS   FOR  SECURING  COAL 

there.  The  balance  of  the  vapor  is  condensed  in  the 
condenser,  the  discharge  from  the  hot  well  system  being 
used  for  this  purpose. 

Two  floats  are  provided  in  the  condensate  receiving 
tank,  one  of  which  controls  the  steam  supply  to  the  con- 
densate removal  pump,  preventing  the  pump  from  run- 
ning away  and  insuring  a  definite  amount  of  water  in 
the  tank  at  all  times.  Should  a  large  amount  of  dis- 
tilled water  accumulate  in  this  tank,  due  to  only  a 
small  amount  of  makeup  water  being  used  in  the  station 
feed  heaters,  the  other  float  control  on  this  tank  will 
shut  off  the  live  steam  to  the  evaporators  and  stop 
evaporation  of  additional  raw  water.  The  desuper- 
heater is  drained  continually.  A  storage  tank  system 
with  Pneumercator  water  level  indicator  and  alarm  is 
provided  for  water  distilled  in  excess  of  that  required. 
It  is  planned  to  keep  sufficient  water  in  these  tanks  at 
all  times  to  fill  one  boiler. 

Three  three-stage  Jeansville  feed  pumps  driven  by 
Westinghouse  turbines  are  provided,  each  having  a 
capacity  of  1000  gal.  per  minute.    The  feed  water  pip^ 


FIGS.  3  AND  4 — ONE  OF  THE  COAL  CRUSHERS  (AT  LEFT)  J  COAL  CONVEYORS   AND   DISTRIBUTORS  OVER   BUNKERS    (AT   RIGHT) 
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ing  is  arranged  so  that  any  boiler  can  be  supplied  either 
directly  or  through  the  economizer  above  it  from  a 
duplicate  system  of  headers  and  branch  lines. 

Utilization  of  Exhaust  Steam  and  Condensate 

The  condensate  from  the  turbines  is  delivered  to  an 
installation  of  three  10,000-hp.  Cochrane  horizontal  open 
heaters.  These  are  connected  up  to  take  the  exhaust 
from  the  auxiliaries,  enough  of  which  are  run  non- 
condensing  to  furnish  enough  steam  to  heat  the  con- 
densate to  the  desired  temperature.  The  exhaust  steam 
used  in  feed  water  heating  is  also  condensed  and  forms 
a  part  of  the  feed  water  supply.  The  amount  of  make- 
up water  required  will  be  a  minimum,  the  use  of  evap- 
orators for  make-up  water  obviating  the  necessity  of 
blowing  down  boilers  except  at  rare  intervals. 

Each  feed  water  heater  is  capable  of  raising  the  tem- 
perature of  300,000  lb.  of  water  per  hour  from  40  deg. 
to  210  deg.  Fahr.,  but  under  normal  conditions  of 
operation  the  temperature  of  the  entering  water  will 
exceed  40  deg.  and  the  temperature  of  the  water  leaving 
the  heater  will  not  exceed  160  deg.  Fahr.  The  best 
efficiency   of   the  economizers   is  attained   when   water 


To  Adjoining  Boilers 


PIG.    6 — PIPING    ARRANGEMENT    FOR   FEEDING    BOILERS 

enters  at  160  deg.  Fahr.  Any  excess  steam  over  that 
required  to  heat  the  water  to  160  deg.  Fahr.  is  intro- 
duced into  the  main  turbines  through  a  special  low- 
pressure  inlet,  and  further  surplus,  if  any,  is  exhausted 
to  the  atmosphere.  Exhaust  steam  supply  is  derived 
from  turbines  operating  at  3  lb.  back  pressure  and 
driving  exciters,  forced  draft  fans,  boiler  feed  pumps, 
low  service,  hot  well,  condenser  water  circulating  and 
air  removal  pumps.  This  steam  being  entirely  free 
from  oil  makes  the  usual  oil  separator  supplied  with 
feed  water  heaters  unnecessary,  but  to  enable  the  ex- 
haust of  the  stoker  engines  to  be  used  in  the  make- 
up along  with  the  exhaust  from  turbo-auxiliaries,  a 
Cochrane  oil  separator  is  provided  for  the  former. 

In  addition  to  the  condensate  the  drips  of  the  high- 
pressure  steam  piping  and  condensation  from  a  steam- 
heating  system  used  in  the  station  are  returned  direct 
to  the  heater.  Should  the  water  level  in  the  latter  fall 
below  a  fixed  point,  distilled  water  is  allowed  to  enter 
the  heater  through  a  float  valve,  and  if  the  supply  of 
distilled  water  should  be  insufficient  to  keep  the  water 
in  the  heater  at  the  desired  level,  raw  water  from  the 
river  can  be  introduced  through  an  emergency  con- 
nection. 

From  the  heaters  the  feed  pumps  force  the  water  into 
8-in.  duplicate  supply  headers  from  which  connections 
are  run  to  the  boilers.    Each  boiler  is  fed  from  each  end 


of  the  cross-drum.  Two  Venturi  meters  are  provided 
for  each  boiler,  the  designers  arranging  for  measuring 
the  feed  delivered  at  each  end,  with  register-indicator- 
recorders  placed  on  the  gage  board  and  provided  with 
dials  visible  from  the  front.  For  testing  purposes  tees 
and  valves  provided  in  the  feed  lines  enable  the  water  to 


FIG.    7 — EVAPORATORS   FOR  PURIFYING   BOILER    MAKE-UP   WATER 

be  conducted  to  a  testing  weir  after  passing  through 
the  meters. 

Water  enters  the  boilers  at  about  270  deg.  Fahr.  A 
flow  of  water  corresponding  to  the  rate  of  evaporation 
is  assured  by  Copes  feed  water  regulators  and  pump 
governors.  The  regulators  are  on  the  same  level  so 
that  they  act  in  unison.  Each  Venturi  meter  will  handle 
170,000  lb.  of  water  per  hour,  the  tubes  being  of  semi- 
steel  and  the  throats  of  bronze. 

The  checking  of  the  flow  of  feed  water  into  the  boilers 
is  followed  by  an  increase  in  pressure  in  the  feed  lines. 
Should  the  demand  for  steam  fall  off  to  such  an  extent 
that  one  feed  pump  can  supply  all  the  feed  water  re- 
quired and  at  a  reduced  speed,  the  Copes  pump  governor 
will  throttle  the  steam  supply  to  the  pump.  One  3-in. 
governor  ;s  furnished  in  the  steam  line  to  each  of  the 
three  1000-gal.  turbine-driven  feed  pumps  and  controls 
steam  at  275  lb.  pressure  and  275  deg.  Fahr.  super- 
heat. 

The  valves  are  so  designed   that    the    difference  in 


FIG.   8 — STEAM    END   OF   20,000-KW.   TURBO-GENERATOR 

pressure  between  the  steam  at  the  boiler  outlet  and  the 
water  at  the  feed  pump  outlet  shall  exceed  the  steam 
pressure  by  a  constant  predetermined  amount.  Should 
this  difference  in  pressure  increase,  the  valve  will  throt- 
tle the  steam  to  the  turbine  and  decrease  the  pump  speed. 
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Each  r«'t'(i  water  regulator  la  capable  of  passing  170,000 
lb.  of  water  per  hour  with  in  excess  pressure  of  25  li>. 

The    feed   water   and   main   steam    piping   systems   are 

in  duplicate  throughout  and  arranged  so  that  any  boiler 

can  Operate  On  either  system.     The  main  and  auxiliary 

high-pressure  piping  and  fittings  were  Furnished  by  the 
Lumsden  A  Van  Stone  Company.    'Two  8-in.  leads  run 

from  each  of  the  live  boilers.  Two  S-in.  leads  are  joined 
to  a  10  in.  lead  Connecting  to  one  of  tWO  12-in.  headers*. 
The  boilers  on  one  side  of  the  boiler  arc  connected  to 
one  header  and  those  on  the  other  side  to  the  other 
header.  A  1 12- in.  lead  is  taken  from  the  lower  part  of 
eacli  header  and  run  under  the  turbine  room  floor  to- 
ward each  turbine.  Hallway  between  the  turbine  and 
header  the  two  12-in.  leads  are  joined  to  a  14-in.  lead 
carried  up  to  the  turbine.  Expansion  in  the  8-in. 
boiler  leads,  the  10-in.  connections  to  the  headers  and 
the  12-in.  headers  is  cared  for  by  expansion  loops. 

Full  weight  steel  piping  is  used,  all  sizes  over  12  in. 
being  0.5  in.  thick.  Special  Van  Stone  flanges  are  used 
for  joints  in  the  pipe  lines,  the  general  dimensions 
being  in  accordance  with  the  A.  S.  M.  E.  standard  for 
250  lb.  pressure,  but  with  %  in.  established  as  the  mini- 
mum size  of  bolt  to  be  used.  Fittings  are  all  extra 
heavy  pattern,  cast  steel,  and  are  tested  to  500  lb. 
hydraulic  pressure  at  the  factory.     Extra  heavy  semi- 


FIG.   9 — HIGH-PRESSURE   STEAM    MAINS  WITH    MOTOR  OPERATED 
VALVE  AT   LEFT 

steel  pipe  and  fittings  supplied  by  the  above  firm  are 
also  used  between  economizers,  boilers  and  feed  pumps, 
and  in  the  economizer  and  boiler  blow-off  lines.  The 
piping  carrying  circulating  water  to  and  from  the  con- 
densers is  provided  with  expansion  joints  to  take  care 
of  the  displacement  of  the  condensers,  which  are  spring- 
mounted,  the  joints  being  made  up  of  rubber  tubing 
carried  in  a  metal  frame  with  flanges  for  connection  to 
adjoining  piping. 

Full  load  can  be  carried  on  either  steam  header,  but 
under  normal  conditions  both  will  be  operated,  valves  to 
the  turbine  being  electrically  actuated. 

Robinson  asbestos  gaskets  are  used  on  the  high- 
pressure  steam  lines.  All  piping,  fittings  and  valves  5 
in.  and  larger  carrying  steam  at  maximum  temperature 
are  covered  with  magnesia  4  in.  thick,  flanges  being  cov- 
ered 2  in.  thick.  A  covering  1.5  in.  thick  is  used  on  feed 
water  suction  piping,  a  2-in.  covering  being  provided  on 
all  exhaust  and  feed  discharge  piping,  fittings  and 
valves,  feed  water  heaters,  evaporator  equipment  and 
uptakes. 

The  Pittsburgh  Valve,  Foundry  &  Construction  Com- 
pany furnished  the  valves  for  the  feed  system,  these 
being  extra  heavy  pattern  with  semi-steel  bodies  and 


gOOd    l"r  a   working  pressure  of    100   lb.   with   water  at 

temperatures  ranging  from  248  to  27.'{  deg.  Pahr.  Lums- 
den &  Van  Stone  supplied  the  Iced  piping.  Pratt  & 
Cady  check  valves  are  installed  in  the  boiler  feed  piping 
next  the  BtOp  valves  and  on  the  feed  pump  discharges. 
These  check   valves  work   normally   under  850  lb.  water 

pressure  with  temperatures  varying  from  L60  to  270 
deg.  Pahr.  Pratt  &  Cady  check  valves  in  the  drip  piping 
handle  condensation  from  steam  piping  working  normal* 
Ij   at.  275  lb.  pressure  and  at  275  deg.  Fahr.  superheat. 

The  valves  in  the  air  piping  between  the  condensers 
and  the  air  removal  pumps  were  supplied  by  the  Pitts- 
burgh Valve,  Foundry  &  Construction  Company.  This 
piping  is  so  arranged  and  valved  that  the  LeBlanc 
pump  used  in  normal  operation  can  be  shut  off  and  the 
air  withdrawn  by  a  reciprocating  pump  and  measured 
in  order  to  test  the  air  leakage  of  the  condenser.  All 
gate  valves  for  use  on  high-pressure  steam  piping  were 
furnished  by  the  Nelson  Valve  Company.  These  valves 
have  cast  steel  bodies,  bonnets  and  yokes  and  flanged 
ends.  The  disks  are  of  the  split  wedge  pattern  and  are 
made  of  Monel  metal,  the  valve  seats  and  stems  being 
of  this  material.  Each  valve  is  provided  with  an  extra 
long  condensing  chamber  with  free  blow  valve  and 
swing-bolted  stuffing  box,  and  the  design  is  such  that 
the  valve  stem  stuffing  box  can  be  packed  while  the  valve 
is  open  and  under  pressure.  The  bodies  of  8-in.,  10-in. 
and  12-in.  valves  are  tapped  for  by-pass  and  the  valves 
are  supplied  with  cork-handled  wheels.  Six  of  the  12-in. 
valves  are  motor  operated  and  set' in  the  leads  to  the 
three  20,000-kw.  generators,  each  generator  being  sup- 
plied by  two  leads.  The  motors  are  fitted  with  remote 
control  for  operating  and  shutting  from  the  turbine 
gage  board.  All  high-pressure  globe  valves  were  sup- 
plied by  the  Edward  Valve  &  Manufacturing  Company, 
these  being  used  in  numerous  auxiliary  steam  supply 
lines,  with  Monel  metal  seats,  stems  and  disks,  valves 
1.5  in.  and  under  being  with  forged  steel  bodies.  All 
final  joints  in  high-pressure  lines  2  in.  and  under  are 
made  with  "Edward"  double-tight  unions,  the  union 
joints  being  of  a  special  spring  seat  design  for  use 
without  gaskets. 

The  boiler  room  instrument  equipment  is  unusually 
complete.  The  stokers  are  provided  with  Hopkins  elec- 
tric tachometers  geared  to  the  stoker  speed  shafts,  two 
fixed  scales  showing  the  speed  of  the  shafting  and  the 
rate  of  firing  in  pounds  per  hour.  An  adjustable  scale 
is  also  supplied  to  show  the  air  pressure  in  inches  of 
water  in  the  stoker  wind  box.  Each  boiler  is  provided 
with  one  of  these  tachometers,  the  coal  scale  being 
graduated  from  0  to  24,000  lb.  per  hour  and  the  speed 
scale  from  0  to  400  r.p.m.  The  carbon  dioxide  in  the 
flue  gas  from  the  boiler  plant  is  measured  and  recorded 
by  a  Uehling  flue  gas  recorder,  and  an  auxiliary  indi- 
cator is  included.  Either  recorder  or  indicator  may  be 
connected  to  any  boiler  at  any  time.  Each  boiler  is  also 
equipped  with  Bristol  recording  thermometers  showing 
the  flue  gas  temperatures  entering  and  leaving  the 
economizer,  and  the  temperature  of  feed  water  on  each 
side  of  the  economizer.  Separate  recorders  show  the 
temperature  of  water  in  the  feed  water  heaters.  The 
usual  pressure  gages  are  also  provided. 

Ashes  are  to  be  used  for  filling  land  about  the  station 
for  some  time  to  come.  These  will  be  removed  from 
hoppers  in  the  basement  beneath  the  furnaces  by  rocker 
dump  cars  of  80  cu.  ft.  capacity,  running  on  24-in.  gage 
tracks  and  hauled  by  a  3-ton,  double-trolley,  direct-cur- 
rent mine  locomotive  built  by  the  Jeffrey  Manufacturing 
Company;  this  locomotive  has  a  drawbar  pull  of  1200 
lb.  and  capacity  of  7  tons  on  a  5  per  cent  grade. 

In  the  next  section  of  this  article  the  turbine,  con- 
densing, electrical  and  miscellaneous  features  of  the 
station  will  be  described. 
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Central  Station  Growth  and  Rate  Reductions— II 

Experience  at  St.  Louis  with  the  Plan  of  Linking  Rate  Changes  with  Increase  in  Customers 

—How  the  Method  Was  Put  into  Effect  and  What  It  Has 

Accomplished  in  a  Year  and  a  Half 


FOR  the  last  eighteen  months  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis,  Mo.,  has 
been  pursuing  a  definite  preannounced  plan  in  re- 
gard to  rate  reductions.  The  plan  irrevocably  links 
the  time  for  each  reduction  with  the  company's  growth 
in  number  of  customers.  When  a  certain  fixed  number 
of  customers  is  obtained  the  rates  are  reduced  by  a  cer- 
tain previously  announced  amount.  It  is  the  opinion 
of  the  officials  of  the  company  that  this  plan,  which 
seemed  the  most  expedient  when  it  was  adopted,  has 
proved  its  worth.  The  following  paragraphs  present 
the  details  of  the  plan  and  show  what  material  results 
have  been  accomplished. 

The  first  announcement  of  the  new  policy  came  on 
Aug.  14,  1915.  At  that  time  sweeping  changes  in  all 
rate  schedules  were  mads,  to  go  into  effect  Sept.  1, 
1915.  To  the  residence  rate,  which  had  been  a  two- 
step  schedule  operating  on  an  "active-room"  basis  with 
the  primary  rate  at  10  cents  and  the  second  step  at  6 
cents,  a  third  step  was  added.  The  primary  and  secon- 
dary charges  were  left  as  they  were,  but  under  the  provi- 
sions of  the  tertiary  charge  all  energy  in  excess  of  7 
kw.-hr.  per  month  per  active  room  used  by  residence 
customers  was  to  be  billed  at  3  cents  per  kilowatt-hour. 
In  this  announcement  of  future  policy  it  was  stated 
that  of  120,000  homes  in  St.  Louis  only  one-third,  or 
40,000,  were  using  Union  electric  service.  The  an- 
nouncement added  that  if  the  company  could  serve  a 
greater  percentage  of  these  homes  it  could  serve  each 
at  a  less  cost  and  hence  could  reduce  its  rates.  Con- 
sidering this  fact,  the  announcement  continued,  the 
company  had  decided  to  reduce  the  top  rate  of  10  cents 
to  9  cents  when  its  total  number  of  customers,  which 
was  then  60,700  increased  to  65,000.  Again,  when  the 
number  increased  to  70,000  the  top  rate  would  be  re- 
duced to  8.5  cents ;  and  still  again,  when  a  total  of  75,000 
was  reached,  the  top  rate  would  be  made  8  cents  gross. 
After  this  rate  was  reached  it  was  expected  that  further 
reductions  would  be  made  more  slowly  and  result  in  the 
eliminating  of  the  primary  step  when  substantial  sat- 
uration was  reached. 

How  the  Plan  Was  Carried  Into  Effect 

It  was  on  this  basis  that  the  company  went  before 
the  public  to  enlist  its  co-operation.  The  plan  was 
explained  in  every  way  so  that  the  public  understood  it 
was  a  plain  case  of  "you  help  us  grow  and  you  will 
reduce  your  own  rates."  What  little  it  was  necessary 
to  say  on  the  economics  of  the  case  was  presented  in  a 
few  paragraphs.  The  first  pointed  out  that  the  3-cent 
tertiary  rate  was  offered  so  that  residence  customers 
could  avail  themselves  of  the  comfort  and  convenience 
of  electricity  for  cooking.  Another  stated  concisely 
that  each  electric  service  customer,  in  addition  to  caus- 
ing the  company  expense  when  he  uses  energy,  is  a 
source  of  investment  and  service  expense.  This  latter 
expense,  it  was  pointed  out,  while  it  is  a  large  part  of 
the  company's  total  expense,  does  not  increase  in  pro- 
portion to  the  increase  in  number  of  customers,  espe- 
cially where  customers  are  added  to  existing  lines. 

The  first  announcement  of  this  comprehensive,  defi- 
nite and  easily  understood  rate-reduction  plan,  was,  of 
course,  made  in  the  newspapers.  A  reproduction  of 
the  copy  used  in  a  7-in.  by  21-in.  space  is  given  on  page 


218.  It  told  practically  the  whole  story.  All  subse- 
quent copy  was  intended  to  emphasize  the  thought  in 
the  latter  part  of  the  first  announcement.  The  state- 
ment that  rates  were  to  be  reduced  as  quickly  as  65,000, 
70,000  and  75,000  customers  were  obtained  was  kept  con- 
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JRS    SOLD    AND    RESIDENCE 

DERIVED  1910  TO   1916,  UNION  ELECTRIC  LIGHT  &   POWER 
COMPANY,   ST.   LOUIS,   MO. 

stantly  before  the  public.  At  the  same  time  the  rate 
of  growth  in  customers  was  given  publicity.  Newspaper 
advertising,  bulletins  in  the  company's  offices,  and 
printed  announcements  headed  "To  the  Public,"  handed 
out  by  salesmen,  were  used  for  this  purpose.    The  idea 


Ne+  Record  o*  Customers 

NET  RECORD  OF   CUSTOMERS,   UNION   ELECTRIC   LIGHT   &   POWER 
COMPANY,    ST.    LOUIS,    1910-1916 

was  one  which  was  particularly  easy  to  advertise,  since 
it  was  something  that  interested  nearly  everyone  and 
about  which  nearly  everyone  could  talk.  Nevertheless, 
the  effort  to  maintain  public  interest  was  at  no  time 
slackened,  and  particular  attention  was  called  to  the 
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NOTICE  OF  RATE  REDUCTIONS 

FOR 

'UNION  ELECTRIC     SERVICE 


■flaWTIVI    WITH    MTTEB    KKAIMNOB    FROM    BriTr.MHr.il 
I6lh.     IDIJ.     THE  rOLI.OWINO  KEUIICTION8     AND 
OATOU  IN  KATr.  Ml-|IKI)UL.Efl  AKE  orrtiiEO 


KCS1DKNCC  IATU 

Will.    lh«    dTOkfaMtf   ami   th'«| 'nliif   of   hoin.li,.!  ',  | 

arplianc.  ih„  ndjkmtii  |  roor*  and  mora 

what  MB  b«  larma.1  a  hratlnff  an. I  conking  or  powar  l„a«1     flit  m,"l 
•  rn  raatdfnra  aqulpmenl  now  haa  fV  |    i.tcr,  parvolator. 

■    tltfill   .l.ihr.,   h^.lrr.,   nl   tha   f'a.-lno  ,'^oiinj   rufi   II 
fait  flu,lin(  faror. 

i    tha    Indiiearocul    to    o  ir    NaMaMt   o,ntr>man   to    avail 
IhairiioWoi  of  tha  comfort  *n'>  eonirrnlriioo  In  a  mora  liberal  «•«  ,,f 
Ir  Id  tbolr  tioroaa.  A  third  at«p  in  t>»  raa.Jeaoa  Hkulalt  !• 
announrod.  rla.a— 

So  par  Kv»h.  lor  all  u»«  l«  eaceam  ol  7  Kath.  per  mnn|h 
per  actUo   room, 

COMMERCIAL  IJORTINO  AND  POWBR 

Wa  ahall  ,-am-rl  Maximum  Rata  Sohadnle  Known  aj  No   J,  vii  ; 

.•  month  at  11V  par  Kwh. 
All  over  MO  Kwh  OM  .luring  inonlu  al  v<-.-  r,-r  Kwh 

All  rtiatotntr*  now  undr-r  the  «» r*\e  aohodoJa  from  and  aftrr  Srptcm- 
bar  loth.  UK,  will  ha  billed  DOdai  No.  0  Schedula,  winch  ll  ru,  followai 

DM  .luring  m.uith  at  10a  pa 
dm  darlni  month  at  h  pai 

I  Kwh    u«e  .luring  month  at  6c  por  Kwh 
0  Evh.  naa  during  month  at  4o  par  Kwh. 
Monthly  minimum  will  ha  rrducrd  to  $1  00  for  both  light  and 

Ewar     Tha  forrgoing  ratea  will  be  reduced  '3c  per  Kwb    witho  ,i 
op  renowala. 

Wa  iball  oajKol  Eicloilva  Power  Sarjoa  Schedule  known  u  Ko, 
fcrU.: 

Pint  100  Kwh  me  during  in, 
KwTl.  use  during  m 
Next  100  Kwh.  use  during  m 
Salt  5W  Kwh.  nae  during  m, 
All  over  600  Kwh.  Ul*  during  I 


nth  at  4c  par  Kwh. 
nth  at  6c  par  Kwh 
nth  at  Tic  per  Kwh. 
nth  at  1c  prr  Kivh. 
ooth  at  3c  par  Kwh. 


All  onatoroera  now  under  the  Above  schedule  from  and  after  Sept,-m 
bar,  15th.  1916,  will  be  biUed  under  No.  4  Schedule,  whi.:h  Ll  «■.  follow* I 
Pint  ?W  Kwh.  uv  during  month  ot  6c  per  Kwh 
Next  ^IX)  Kwh.  nae  during  month  at  5c  per  Kwh. 
Next  200  Kwh.  u«e  during  month  at  4c  per  Kwh. 
'Over  600  Kwh.  uae  during  month  at  3c  per  Kwh 
Monthly  minimum  will  be  reduced  from  75r  to  50c  per  H.  P. 

ANNOUnCEMENT  OF  FURTHER  REDUCTIONS 

The  Applying  of  electricity  to  the  entire  population  of  a  city 
■uch  uSt.  Louis  involves  a  very  large  investment  and  plant,  eaet  run- 
toner  u  also  an  element  of  not  only  investment  cost,  but  service  ex 
pens*,  in  addition  to  rhe  coat  of  operation  to  generate  the  electr  city 
and  its  delivery — with  the  increased  use  and  growth  of  the  business, 
lower  operating  oosta  are  made  possible. 

Tha  total  number  of  residences  in  the  City  of  St  Louis  aggregate 
approximitely  120.000,  of  which  ar  thr  present  time  33  1-3%,  or,  in 
round  figures,  40,000  use  ' '  UNION  ELECTRIC ' '  Service.  In  addition 
we  have  over  20,000  commercial  and  power  customers. 

We  tabulate  below  the  growth  in  total  number  of  "Union  EIos> 
trie"  patrons  beginning  with  January  1,  1910  up  to  August  1,  1915: 

On  January  1st,  1910—23.750  customers 
On  Janury  1st,  1911— 28,250  customers 
On  January  1st,  1912 — 33,750  customers. 
On  January  1st,  1913—36,000  customers. 
On  January  1st,  1914 — 46,300  customers. 
On  January  1st,  1915 — 54.500  customers. 

ON  AUGUST  1st,  1915—60,700  Ct'STOMERS. 

i  December.  1915,  a  total  of  65,000  cus- 

A  continued  rapid  growth  will  enabl©  the  Company  to  malce 
further  redactions  is  its  rates  from  time  to  time,  and  thus  share  its 
prosperity  with  its  increasing  number  of  patrons,  and  as  the  number 
of'onr  customers  increase  we  now  offer  the  following  further  reduc- 
tions in  the  primary  rate: 


r  tout  BBBsher  of  customers  reaches  tv.  .ooo  redaction  to  »c  per  Kwh. 
r  total  nambcr  of  eu«t»»*r*  rc.cliM  ;o.fl<w  rednMton  to  &4c  per  Kwh. 
r  totaj  Bamtrer  of  easterners  rear he*  ;i,000  redaction  to  8e  per  Knh. 


econdary  and  other  stvps 

The  75,000  Hark  Should  Be  Reached  Within  the  Coming  Ye*r. 
It  la  difficult  to  forecast  too  far  ahead  with  any  degree  of  cer. 
tninty,  with  the  rspid  advance  in  the  art  and  improvements  and  -tti- 
riencies  that  are  being  constantly  developed,  to  what  extent  r  ?n 
further  reductions  may  prevail;  large  additional  capital  invest  mW 
is  continuously  required  to  maintain  a  public  utility  such  as  1f>e 
"Union  Electric,"  which  must  keep  abreast  of  the  times  to  rcn"  :r 
the  best  of  service  at  the  re  west  possible  rates. 

M  oy  people  are  still  using  the  oMer  methods  of  lighting— «£;»» 
coal  oil— these  are  obsolete  and  out  of  date.  With  the  present  high  ef. 
'ficiemry  incandescent  Mazda  Lamps,  with  free  renewals,  the  low  r«j- 1 
and  monthly  minimum  of  50c,  and  NO  DEPOSIT  REQUIRED. 
electri-'ity  offers  to  the  householder  an  economicaUliiXar"  with  the 
comfort  and  convenience  which  no  other  domeatic  service  can  b  ing. 
7*  If  your  house  jts  not  wired  we  wire  "already  Wft  houses"  at  a 
low  cost  and  will  divide  the  payments  monthly  with  your  electric  fight 
bill 


Call  up  Mjain  3220.  or  Central  3530. 


UNION    ELECTRIC 

Light  and  Power  Company 

12th  and  Locust  Sis. 


fact  each  time  6000  customer!  wtn  added  and  ■  reduc 
t  Ion  made. 

The  re  u!1  of  e  tabllshing  this  policy  are  beet  shown 
i'.\  the  curves  on  page  217.  They  Indicate  graphically  the 
company's  growth  since  L910.  In  the  seven  yean  cited 
in  the  curve  of  customer  Increase  then-  arc;  two  rather 
abrupt  changes  In  direction.  The  first  of  these  was 
attributed  largely  to  the  adoption  of  differential  rates 
and  to  the  Installation  of  policies  which  made  it  ei 

for    customers    to    do    husiness    with    the    company,    as 

explained  in  the  Electrical  World  of  Feb.  20,  1916 
The  second  break  in  the  curve  is  attributable  to  this 
later  policy  of  enlisting  the  aid  of  customers  in  reducing 
their  own  rates.  An  exterpolation  of  the  curve  in  the 
direction  Of  its  1918-1916  trend  indicates  that  the  com- 
pany is  about  5000  customers  ahead  of  the  record  it 
would  have  held  had  it  not  introduced  a  new  idea.  Fur- 
thermore, it  should  be  noted  that  these  records  for 
1915-1916  were  made  in  spite  of  the  fact  that  the  com- 
pany  absolutely   discontinued   the   practice   of   directly 

DATA  on  GROWTH  OF  UNION   ELE(   I  RIC  LIGHT  A  POWEB 
COMPANY,  ST.   I  "i  is 


Kw.-Hr. 

Total 

Sold  for 

n  eai 

Kw.-Hr. 
Bold 

\,'i  Gain 

lenoe 
Onlj 

Nil    (  i  :a  i  ri 

1910   

.■.2,710,248 
59,019,119 

6,339,171 

1,093,202 
1,830, 138 

1911 

736,936 

1912 

(15,773,600 

6,724,181 

5,933.152 

1,103. 011 

1913 

77,000,491 

11,226,891 

7,  165,385 

1,532,233 

191  1    

83,011.  190 

fi, 010, 999 

B.864, 104 

1,399,019 

1915       

92,216,356 

9,204.866 

10,354,396 

1  .  is'  1.992 

1916 

109, 150,000* 

1 ,644 

12,470,000* 

2,115,001 

January  1, 

1910 

January  1, 

1911 

January  1, 

1912 

January  1, 

1913 1 

January  1, 

1911     1 

January  1, 

January  1. 

1916          .    . 

Net  Gain  por  Year 

Number  of  <  lustomera 

23,750 

28,250 

4  .  500 

33,750 

5 ,  500 

38,000 

4,250 

46,300 

8,300 

54 , 500 

8,200 

65,191 

10,691 

RECORD   BY   MONTHS.  1915-1916 


Number 

Net 

Number 

Net 

of  Cus- 

Gain per 

of  Cus- 

Gain per 

tomers 

Month 

tomers 

Month 

Aug. 

1.  1915     . 

60,700 

May  1,  1916     . . 

68,481 

1,622 

Oct. 

1,  1915     . 

62 , 898 

2,198 

June  1,  1916     .  . 

69 , 850 

1,369 

Nov. 

1,  1915     . 

63.948 

1,050 

July    1,  1916     .. 

70,790 

940 

Dec. 

1,  1915     . 

64,486 

538 

Aug.  1,  1916     .  . 

71,539 

769 

Jan. 

1,  1916     . 

65,191 

705 

Sept.  1,  1916     .  . 

72,437 

898 

Feb. 

1,  1916     . 

65,593 

404 

Oct.    1,  1916     .. 

74,001 

1,564 

March 

1,  1916     . 

66.316 

721 

Dec.   1.  1916     .. 

75,000 

999 

April 

1.  1916     . 

66.859 

543 

A   NEWSPAPER  ADVERTISEMENT  ANNOUNCING  THE   RATE 
REDUCTION    SCHEDULE 


soliciting  house-wiring.  Its  house-wiring  solicitors 
were  placed  on  other  work  and  inducements  in  the  shape 
of  commissions  were  offered  electrical  contractors  to 
solicit  the  business.  That  the  business  secured  is  de- 
sirable is  evident,  since  about  one-half  of  the  customers 
secured  have  been  residents  of  already-built  houses. 

Increase  in  Energy  Sold 

Curves  showing  the  number  of  kilowatt-hours  sold 
each  year  also  hold  evidence  that  the  policy  has  pro- 
duced results.  The  average  increase  in  energy  sold 
per  year  prior  to  1916  was  about  7,600,000  kw.-hr.  The 
largest  single  increase  in  any  one  year  was  about  11,- 
000,000  kw.-hr.  But  the  increase  of  1916  over  1915 
amounted  to  about  16,900,000  kw.-hr. ;  that  is,  twice  the 
average  increase  and  considerably  more  than  the  great- 
est previous  increase.  These  data,  of  course,  include 
all  energy  sold  for  power  purposes.  But  the  records 
of  energy   sold   for   residence  service   alone  reveal  the 


February  :},   1917 
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same  trend.  The  average  increase  per  year  of  energy 
sold  for  this  class  of  service  prior  to  1916  had  been 
about  1,200,000  kw.-hr.  The  greatest  increase  in  any 
one  year  had  been  1,500,000  kw.-hr.,  but  the  increase  of 
1916  over  1915  amounted  to  about  2,100,000  kw.-hr., 
which  is  again  nearly  twice  the  increase  of  the  average 
year.  It  should  also  be  noted  in  this  connection  that 
while  the  company's  total  energy  sales  have  about 
doubled  since  1910,  its  sales  to  residence  customers 
have  trebled. 

The  effect  of  this  policy  on  the  revenue  from  residen- 
tial customers  is  also  illustrated  in  the  curves.  Since 
1910  the  average  residence  rate  has  decreased  from 
about  11.5  cents  per  kilowatt-hour  to  about  6.5  cents 
per  kilowatt-hour.  In  spite  of  this  fact  the  gross 
revenue  from  residential  patrons  has  increased  from 
about  $470,000  to  about  $810,000  per  year.  In  the  two 
curves  which  indicate  the  trend  of  these  factors  it  is 
interesting  to  note  that  the  effect  on  the  gross  residen- 
tial revenue  of  the  more  recent  reductions  has  not  been 
so  striking  as  was  the  reduction  in  1911.  After  the 
changes  in  rates  the  residential  revenue  curve  declined, 
showing  that  the  gross  return  from  this  class  of  busi- 
ness in  1912  was  actually  less  than  in  1911.  On  the 
other  hand,  the  effect  of  three  rate  reductions  in  the 
last  eighteen  months  has  been  only  to  check  the  upward 
tendency  of  the  residential  revenue  curve,  but  not  to  re- 
verse the  trend.  The  gross  for  1916  will  be  higher  than 
was  the  gross  for  1915.  These  facts,  together  with  a 
knowledge  of  the  increasing  friendly  attitude  of  the  pub- 
lic toward  the  company,  are  taken  to  indicate  that  the 
plan  has  met  with  popular  approval.  Business  condi- 
tions have  not  been  good  in  St.  Louis  during  the  period 
covered  by  this  review. 

In  commenting  on  the  policy  a  few  days  before  his 
death,  A.  C.  Einstein,  who  was  vice-president  and  gen- 
eral manager  of  the  company,  said:  "It  is  a  central 
station  adaptation  of  a  great  automobile  merchant's 
idea.  He,  in  his  plan,  said :  'If  we  sell  300,000  cars  this 
year  everybody  who  buys  one  will  help  us  reduce  our 
costs  and  we  will  therefore  refund  to  him  $40 — a  part 
of  the  saving  he  helps  us  make.'  We,  in  our  plan,  have 
told  our  customers  that  if  they  will  help  us  get  more 
customers  and  thereby  help  us  reduce  our  costs,  we  in 
turn  will  give  them  a  part  of  our  saving  in  the  shape  of 
rate  reductions.  As  a  merchandising  plan  it  has  been 
as  popular  in  St.  Louis  as  has  been  the  automobile  mer- 
chant's plan  throughout  the  nation." 


Employing  Corona  Effects  as  Protection 
Against  Line  Surges 

It  is  well  known  that  considerable  energy  is  dissi- 
pated in  silent  electrical  discharges,  known  as  corona, 
which  are  effected  at  very  high  potentials,  and  also  that 
high-potential  disturbances  may  be  prevented  to  some 
extent  when  a  system  is  working  at  the  so-called  "co- 
rona voltage."  George  J.  D.  Centerwall  of  Stockholm, 
Sweden,  therefore  suggests  in  patent  1,204,407,  em- 
ploying conductors  of  relatively  small  section  or  of  pe- 
culiar shapes  that  are  particularly  conducive  to  the 
formation  of  corona.  By  suitably  choosing  the  size  of 
these  small  protecting  conductors  or  the  particular 
shapes,  the  formation  of  corona  may  be  effected  at  any 
predetermined  voltage,  whereby  energy  is  dissipated 
and  excessive  and  dangerous  surges  are  prevented. 

At  varying  intervals,  protecting  conductors  are  in- 
serted in  series  with  the  transmission  circuit  for  the 
purpose  of  facilitating  the  formation  of  corona  arid 
thus  preventing  excessive  voltages.  These  protecting 
conductors  mav  be  of  relativelv  small  section  in  com- 


parison with  that  of  the  conductor  which  constitutes 
the  transmission  line  or  may  have  shapes  that  are 
peculiarly  conducive  to  the  production  of  corona.  If 
the  material  of  which  the  transmission  line  is  com- 
posed is  aluminum,  a  single  protecting  conductor  of 
copper  may  be  included  in  series  therewith  without  in- 
creasing the  normal  resistance  of  the  line,  by  reason 
of  the  greater  conductivity   of  the  copper  conductor. 


I 
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ARRANGEMENT    TO   PRODUCE   CORONA   IN    SUCH    A    WAY    AS   TO 
PREVENT   EXCESSIVE    SURGES 

Also,  in  some  cases,  in  order  to  suppress  rapid  electrical 
changes,  iron  wire,  or  wire  covered  with  iron  or  nickel 
may  be  employed.  In  the  operation  of  the  system,  if 
the  voltage  rises  above  the  particular  value  for  which 
the  protecting  wires  are  designed,  it  is  evident  that  the 
formation  of  corona  is  effected  thereon  which  serves  to 
prevent  any  surges  or  momentary  line  disturbances  by 
absorbing  the  surplus  energy  of  the  surges. 


Conductors  for  Pulsating  Currents 

That  the  possibility  of  eddy  current  losses  in  massive 
copper  conductors  in  electrical  machinery  is  being  ap- 
preciated, is  evidenced  in  a  patent,  1,209,096,  issued  to 
R.  B.  Williamson  of  Milwaukee,  Wis.  The  original  sug- 
gestion of  M.  B.  Field  based  upon  the  work  of  Prof. 
A.  B.  Field  contemplated  either  splitting  the  conductor 
or  using  a  copper  braid.  With  the  invention  illustrated 
a  tubular  core,  preferably  cylindrical  and  of  copper  or 
other  conductive  material,  is  provided.  A  plurality  of 
wires,  insulated  one  from  another,  as  by  oxidation, 
enameling,  etc.,  are  disposed  in  parallel  relation,  prefer- 
ably in  contact  with  each  other,  on  the  core  and  being 
spirally  wound  at  any  desired  and  suitable  pitch.  Sim- 
ilar layers   of   insulated   conductors,   similarly   wound, 


FORM    OF  CONDUCTOR  FOR   USE  IN   SLOTTED  CORES  OF 
ALTERNATING-CURRENT    MACHINES 

are  disposed  with  the  spires  wound  in  opposite  direc- 
tions, the  pitch  being  preferably  the  same.  The  core 
is  of  such  thickness  as  to  be  sufficiently  rigid  to  main- 
tain its  cylindrical  form  during  the  operation  of  as- 
sembling the  conductive  elements  while  being  capable 
of  being  radially  flattened  on  itself  to  alter  the  cross- 
sectional  shape  of  the  assembled  structure. 

Whereas  the  epoch  making  work  of  A.  B.  Field  was 
directed  to  the  possibility  of  an  eddy  current  loss  due 
to  self  induction  alone,  it  was  Prof.  A.  Press  who 
showed  mathematically  that  considerably  greater  eddy 
current  copper  losses  were  set  up  in  direct-current  and 
alternating-current  rotative  machinery  due  to  the  main 
field,  even  for  comparatively  low  frequencies. 
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kjikw    NORWAY,  BEFOR]     IND   UTTER  mi:  ESTABLISHMENT  OP  NITRATE  PLANTS     Tin    POWER  STATION  DEVELOPED  IN  1912  ABOUT 

1  Id, (too    111'. 

Use  Surplus  Power  in  National  Preparedness 

Frederick  Darlington,  consulting  engineer  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  says  in  this  interview  given  to  the  Electrical  World 
that  the  excess  capacity  of  electric  central  stations,  particularly  of  hydro- 
electric systems,  is  a  valuable  element  in  national  preparedness.  Its  utilization 
will  be  economy  in  time  and  money.  It  will  develop  trained  workers  and 
assure  enormous  production  of  nitrates  in  time  of  military  emergency. 
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1917  Series  of 
TALKS  IN  THE  INDUSTRY" 
By  Frederic  Nicholas 

iHERE  has  been  much  discussion  on  the  sub- 
ject of  the  production  of  nitrates  for  the 
manufacture  of  high  explosives  and  for  fer- 
tilizers and  other  commercial  uses  in  connection  with 
the  development  of  facilities  for  nitric  acid  production 
to  meet  military  necessities  in  case  emergencies  should 
require  output  on  an  enormous  scale,"  said  Mr.  Darling- 
ton. "In  general,  the  opinions  of  engineers  and  busi- 
ness men  indicate  three  possible  plans  of  operation: 

"1.  The  saving  of  by-products  in  coke  ovens  and  in 
the  so-called  'Mond'  gas  producers  for  the  recovery  of 
sulphate  of  ammonia  for  the  manufacture  of  nitrate 
fertilizers  or  nitric  acid.  This  plan  was  very  ably  dis- 
cussed by  Thomas  C.  Clarke  in  the  issue  of  the  New 
York  Times  for  Dec.  24,  1916.  The  saving  of  by- 
products in  this  manner  is  an  economic  movement  of 
great  importance  and  it  should  be  encouraged  in  every 
possible  way.  It  promises,  however,  primarily  a  steady, 
economical  annual  production  rather  than  a  method 
whereby  the  production  of  nitric  acid  could  be  greatly 
increased  in  case  of  military  necessity. 

"2.  There  are  advocates  of  the  construction  of  an 
enormous  hydroelectric  plant  at  government  expense 
and  the  establishment  in  connection  therewith  of  a  plant 
for  the  manufacture  of  nitric  acid,  either  directly  by  the 
so-called  'arc'  process  or  indirectly  by  the  'cyanamid' 
process.     This  idea,  which  has  received  much  attention 


in  connection  with  the  Muscle  Shoals  project  on  the 
Tennessee  River,  involves  building  not  only  a  tremendous 
hydroelectric  plant,  whose  construction  would  require 
upwards  of  three  years,  but  also  a  nitric  acid  plant  for 
turning  electric  power  into  nitrates.  The  proposal  is 
that  the  big  hydroelectric  plant  would  provide  power 
for  the  manufacture  of  explosives  in  case  of  war,  while 
during  times  of  peace  it  would  manufacture  nitrates 
for  commercial  purposes,  such  as  fertilizers  and  ex- 
plosives and  acids  for  use  in  industrial  manufacturing. 
From  the  vital  standpoint  of  military  safety,  the  grave 
weakness  of  this  plan  is  that  it  would  concentrate  the 
entire  output  in  one  locality.  For  military  reasons  that 
single  locality  might  become  vulnerable.  Its  protection 
could  easily  require  the  massing  of  military  reserves 
which  were  sorely  needed  at  other  points. 

"3.  In  my  judgment  a  far  better  plan  exists  by  which 
it  will  be  possible  to  supplement  coke  ovens  and  gas  pro- 
ducers in  the  production  of  nitrates  for  commercial  uses 
and  for  explosives  in  case  of  war. 

"According  to  the  report  of  0.  C.  Merrill  to  the  Sec- 
retary of  Agriculture,  dealing  with  water-power  devel- 
opment, the  number  of  central  stations  in  the  country 
in  1915  was  6941,  controlling  a  production  of  14,871,142 
lip.,  of  which  5,346,699  hp.  was  water  power.  Later 
available  data  show  that  of  a  total  of  5038  electric  cen- 
tral station  systems  (as  distinguished  from  stations, 
the  unit  in  the  Merrill  report),  1509  were  hydroelectric 
in  whole  or  in  part. 

"In  these,  and  particularly  in  the  hydroelectric  plants, 
a   large    surplus   of   power,    for  which    industrial   and 
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commercial  utilization  has  not  yet  been  secured,  is 
available  continuously  or  for  a  large  portion  of  the  time. 
Many  of  the  hydroelectric  plants,  for  instance,  have  a 
fixed  investment  in  dams  and  foundations  which  in- 
cludes provision  for  larger  machinery  equipments  than 
have  yet  been  installed.  In  some  of  these  plants  the 
maximum  machinery  has  not  been  installed  because  the 
market  for  the  maximum  production  is  not  yet  ready, 
and  in  others  it  has  not  been  installed  because  water 
is  not  available  at  all  seasons. 

"Surplus  power  under  such  circumstances  can  be  re- 
garded as  a  by-product  available  in  very  large  blocks 
because  of  the  great  capacity  of  the  electric  systems. 
Considered  broadly  from  the  standpoint  of  the  best  in- 
terests of  the  country  and  the  conservation  of  both 
water  powers  and  invested  capital,  the  natural  and  log- 
ical procedure  would  be  to  utilize  this  enormous  volume 
of  surplus  power  for  the  manufacture  of  nitrates.  En- 
couragement at  this  time  would  promote  results,  be- 
cause many  central  station  men  are  anxiously  inquiring 
about  the  electrochemical  production  of  nitrates  in  the 
hope  that  the  surplus  power  of  their  systems  can  be 
utilized  in  nitrate  manufacture. 

Knowledge  Not  Available 

"Of  the  two  distinct  systems  for  the  manufacture 
of  nitrates  by  the  use  of  electrical  energy  the  one  known 
as  the  'arc'  process  is  used  extensively  in  Norway  and 
Germany  and,  while  very  simple  in  principle,  requires 
a  high  degree  of  special  technical  knowledge.  The  sec- 
ond— the  'cyanamid'  process — is  also  in  extensive  use 
•in  Europe,  principally  in  Germany;  this  system  is  em7 
ployed  in  a  plant  at  Niagara  Falls,  N.  Y.  The  technical 
knowledge  required  for  the  construction  and  operation 
of  the  plants  operated  upon  both  of  these  systems  has 
been  developed  by  experience  in  European  countries; 
but,  excepting  in  the  case  of  those  particular  corpora- 
tions or  individuals  that  are  practically  the  representa- 
tives or  agents  in  America  for  foreign  concerns,  this 
knowledge  is  not  available  to  Americans. 

"As  a  result  of  this  situation,  large  American  power 
companies  which  desire  to  use  their  surplus  power  in 
the  manufacture  of  nitrates  must  go  to  the  American 
representatives  of  the  foreign  companies  for  the  neces- 
sary technical  knowledge.  American  engineers  outside 
of  the  representatives  of  the  foreign  companies  are  re- 
peatedly asked  by  power  company  officials  how  much  it 
would  cost  to  construct  and  operate  nitrate  plants  and 
what  the  profit  would  be,  but  excepting  for  very  general 
statements  they  are  unable  to  answer  these  questions. 

"Having  its  enormous  central  power  systems  in  which 
large  quantities  of  surplus  power  are  available  or  can 
easily  be  made  available,  and  having  also  a  ready  mar- 
ket for  nitrates  for  ordinary  consumption  and  a  recog- 
nized need  for  an  increase  in  nitric  acid  plants  for 
military  purposes,  this  country  should  certainly  find 
some  way  of  putting  the  knowledge  necessary  for  the 
manufacture  of  nitrates  into  the  hands  of  independent 
power  producers. 

"For  the  attainment  of  the  end  which  is  desired,  it 
is  not  essential  that  the  government  should  undertake 
a  tremendous  hydroelectric  development,  such  as  the 
one  projected  for  instance  at  Muscle  Shoals,  which 
would  involve  a  serious  loss  of  time  to  accomplish.  At 
much  less  expenditure  of  time  and  money  the  govern- 
ment could  build  the  necessary  electrochemical  plants 
to  start  the  manufacture  of  nitrates  by  both  the  arc 
and  the  cyanamid  processes  at  points  where  power  is 
already  available  or  can  be  secured  within  a  relatively 
short  period  and  where  the  cost  would  not  be  excessive. 
While  these  plants  were  productive  for  government  uses, 
they  could  be  made,  at  the  same  time,  schools  for  the 
training  of  engineers  and  centers  for  the  dissemination 


of  knowledge  in  nitrate  manufacture.  It  would  be  feasi- 
ble to  apply  the  same  general  methods  by  which  the 
federal  government  now  fosters  knowledge  of  agricul- 
ture, mining,  etc. 

"If  full  construction  and  operating  costs  and  earnings 
of  these  government  stations  were  published  and  engi- 
neers were  trained  for  the  work,  possibly  in  co-operation 
with  engineering  colleges,  every  proper  inducement 
would  then  be  open  to  the  big  central  power  systems 
to  install  and  operate  nitrate  plants. 

"This  plan  has  a  number  of  definite  advantages  over 
the  proposed  big  government  promoted  hydroelectric 
plant,  whether  at  Muscle  Shoals  or  elsewhere.  In  the 
first  place,  the  purpose  in  mind  can  be  carried  out  in 
far  less  time  than  would  be  required  to  develop  a  big 
hydroelectric  plant,  for  the  electrochemical  plants  can 
be  built  in  a  relatively  short  period  as  compared  with 
the  years  that  would  be  lost  in  the  construction  of  a 
tremendous  water  power  enterprise.  Secondly,  if  the 
large  central  stations  are  induced  to  go  into  nitrate 
manufacture  at  various  points  throughout  the  country, 
the  normal  condition  will  be  the  production  of  nitrates, 
from  their  surplus  power  on  a  scale  controlled  by  the 
law  of  supply  and  demand,  while  in  the  case  of  a  greatly 
increased  requirement  for  military  purposes  the  power 
now  going  into  other  channels  could  be  largely  diverted 
to  electrochemical  uses,  the  nitrate  plants  could  be  rap- 
idly increased  in  capacity  and  output,  and  each  plant 
would  have  a  staff  trained  and  experienced  to  expand 
its  operations. 

Military  Advantages  of  Distribution 

"In  the  third  place,  the  country  would  be  far  safer 
from  military  destruction  of  nitric  acid  plants  if  the 
producing  units  were  scattered  over  various  parts  of  the 
nation,  instead  of  located  at  one  or  two  central  hydro- 
electric centers,  which  would  immediately  become  the 
objective  of  enemy  attacks. 

"Fourth,  the  economic  soundness  of  this  plan  is  in  the 
fact  that  it  contemplates  building  up  a  profitable  in- 
dustry by  using  already  developed  resources  on  a  basis 
that  will  be  profitable  during  peace  times  for  ordinary 
production,  and  at  the  same  time  laying  the  framework 
of  a  series  of  plants  that  would  easily  bear  rapid  and 
broad  expansion  to  meet  any  future  military  demand. 

"The  use  of  hydroelectric  plants  in  the  manufacture 
of  nitrates  will  work  in  the  interest  of  conservation 
and  further  hydroelectric  development.  It  will  afford  a 
market  to  justify  such  development  in  conjunction  with 
the  ordinary  public  utility  and  the  factory  needs  of 
communities  at  an  earlier  date  than  would  be  possible 
if  the  results  of  such  development  were  confined  to 
industrial  uses  alone.  It  would  therefore  furnish  a 
stimulus  to  the  utilization  of  our  water-power  re- 
sources." 


A  Cooled  Nitrogen  Filled  Lamp 

In  the  more  recent  types  of  nitrogen  filled  lamps,  af- 
ter the  lamp  has  remained  lighted  for  a  short  period  of 
time  the  intense  heat  of  the  filament  is  transmitted  to 
the  bulb  itself,  and  to  the  attached  shell  and  socket 
plug.  The  intense  heating  of  the  socket  plug  and  shell 
is  objectionable,  since  it  will  cause  a  breaking  down  of 
the  insulation  of  the  lead  wires  to  the  socket,  resulting 
in  a  short-circuit,  or  else  the  heated  socket  may  come  in 
contact  with  some  inflammable  material,  and  in  each  in- 
stance the  danger  of  fire  is  imminent.  John  H.  Dale, 
of  New  York,  in  patent  No.  1,204,653  provides  a  venti- 
lating air  conduit  arranged  in  the  interior  of  the  sealed 
bulb  to  the  interior  of  the  shell  and  socket  whence  the 
heated  air  is  permitted  to  escape  through  ventilating 
openings. 
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Government  in  Business:  A  Question  of   Policy 

Although  the  Problem  Is  Largely  One  of  Locality  or    Individual   Undertaking,  It  Involves 

the   Definite   Principle  oi   Widely   Extended  Government  Control — Acceptance  or 

Rejection  Should  Be  the  Basis  for  Legislation  and  Government  Action 
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r^|->o  consider  the  question  oi  municipal  ownership, 
or  government  in  business,  merely  from  the  view 
^    point  of  relative  costs  would   undoubtedly   limit 
the  consideration  to  which  it  is  entitled,     it   may  be 

admitted,    tor  the  Bake  Of  argument,   that,   whether   the 

undertaking  is  private  or  public,  equal  returns  will  he 
secured  tor  each  dollar  invested,  withoul  in  the  slight- 
est degree  justifying  the  attitude  that  the  govern 
ment  enter  upon  the  field  of  business  in  this  country. 
Aside  from  the  question  of  profit  or  loss,  it  is  a  serious 
thing  that  there  should  be  a  well-defined  effort  to  push 

the  government  into  business. 

At  times  it  has  been  suggested  that  the  government 
should  operate  street  railways  and  supply  gas  and 
electricity  for  public  consumption,  even  when  there  has 
been  no  intimation  that  the  services  of  these  utilities 
are  not  sufficient  for  all  of  the  wants  of  the  people,  or 
that  the  prices  are  unfair.  Were  the  service  poor  or 
were  the  prices  excessive,  the  government  already  pos- 
sessed the  power  to  improve  the  one  and  to  lower 
the  other. 

What  is  the  real  motive  of  those  who  would  have  the 
government  enter  upon  commercial  and  industrial  en- 
terprises of  this  nature,  using  the  vast  powers  of  the 
national  government,  with  its  unlimited  resources  for 
organization,  to  secure  funds  through  taxation  to  crush 
private  resources,  which  are  relatively  small  and  de- 
signedly kept  so  by  recent  legislation? 

A  Bad  Combination 

Theoretically,  the  combination  of  government  and 
business  is  bad;  where  the  government  in  this  country 
has  already  entered  the  domain  of  business  it  has  usually 
shown  itself  inefficient  in  financial,  executive  or  admin- 
istrative control.  Moreover,  in  foreign  countries  where 
nationalization  of  great  utilities  has  taken  place,  noth- 
ing can  be  found  which  compares  either  in  quality  or 
in  relative  cost  with  the  corresponding  services  of  this 
country,  privately  conducted. 

Although  the  question  is  largely  one  of  locality  or 
individual  undertaking,  still  it  is  possible  to  consider 
it  broadly  and  lay  down  some  general  principles.  The 
following  queries  suggest  such  principles: 

Is  it  better  that  the  business  of  the  country  should 
be  conducted  through  agencies  of  government  or,  as  at 
present,  regulated  by  government,  through  the  agencies 
of  private  initiative  and  enterprise?  Shall  we  raise 
the  funds  required  for  our  industrial  and  commercial 
undertakings  by  assessment,  taxation  and  other  forms 
of  involuntary  subscription,  or  shall  we  continue  our 
present  methods  of  securing  funds  for  these  purposes 
through  the  investment  of  private  capital?  Shall  the 
business  of  the  country  be  conducted  by  government 
employees,  who  are  generally  not  subject  to  the  usual 
regulations  of  employment,  or  shall  we  rely  upon  the 
present  methods,  under  which  employment  is  econom- 
ically dependent  upon  that  which  is  produced  by  the 
employee  ? 

Personal  Freedom  or  Despotic  Control 

Orthodox  socialists,  I  believe,  hold  that  all  human 
activities  should  be  conducted  through  the  agency  of 
government    and   not   through   the   agency    of   private 


enterprise.    Many  advocating  this  form  of  government 

activity  point  to  the  efficiency,  or  alleged  efficiency,  of 
Europe  ill  the  conduct  of  the  present  war,  in  her  con- 
trol of  food  and  other  necessities  of  daily  life,  and  in 
the  manufacture  of  munitions  and  materials  required 
for  war  purposes.  They  say  that  industry  and  com- 
merce should  be  so  mobilized  in  times  of  peace  in  order 
to  secure  a  higher  degree  of  efficiency  in  production  and 
distribution. 

Assuming,  simply  for  the  sake  of  argument,  that 
what  is  said  in  regard  to  this  efficiency  is  true,  it  must 
be  pointed  out  that  this  unified  control  of  production 
and  distribution  is  in  the  hands  of  a  despotic  power, 
controlling  not  only  the  property  and  the  product,  but 
the  liberties  and  the  very  lives  of  the  workers.  Possi- 
bly such  concentration  of  power,  for  the  common  good, 


The  broad  principle  stated  by  Mr. 
Williams  is: 

"Shall  the  government  go  into  busi- 
ness, which  means  all  business,  or  shall 
we  stick  to  the  business  of  government, 
through  which  business  shall  be  regu- 
lated?" 


is  essential  in  times  of  war;  but  were  it  needed  to 
secure  a  superlative  degree  of  industrial  or  commer- 
cial efficiency  in  times  of  peace,  I  am  convinced  that, 
even  at  the  sacrifice  of  efficiency,  our  nation  would  be 
unanimous  in  preferring  personal  freedom  of  action  to 
subjection  to  the  despotic  control  of  any  person  or 
group  of  persons. 

Business  or  Regulation 

The  principle  is  a  very  broad  one,  and  its  acceptance 
or  rejection  should  be  the  basis  upon  which  legislation 
and  government  action  should  be  conducted.  Shall  the 
government  go  into  business,  which  means  all  business, 
or  shall  we  stick  to  the  business  of  government,  through 
which  business  shall  be  regulated? 

If  the  majority  is  in  favor  of  the  government  actually 
conducting  the  nation's  business,  then  let  us  first  or- 
ganize the  government  on  broad,  comprehensive  busi- 
ness principles.  The  government  might  begin  by 
taking  over  the  elementary  necessities,  such  as  bread, 
clothing  and  shelter,  affecting  the  entire  public  need, 
and  then  take  over  our  luxuries  and  our  privileges — 
and  finally  the  consequences. 

If  on  the  contrary  the  enlightened  public  opinion 
of  the  time  is  that  the  reverse  course  should  be  fol- 
lowed— that  government  should  continue  as  govern- 
ment and  business  as  business,  regulated  by  govern- 
ment as  may  be  necessary — then  let  us  adhere  to 
this  principle  and  make  no  encroachments  upon  it.  In 
our  national  conduct  let  us  guard  the  principle  as  jeal- 
ously as  we  guard  any  other  great  principle  which 
we  consider  necessary  to  the  general  welfare. 
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Energy  Earnings  and  Output  for  November 

Results  from  Central  Station  Operation,  During  First  Eleven  Months  of  Past  Year  Show 
Earnings  of  $372,000,000  and  Output  of  21,000,000,000  Kw.-Hr. 


DURING  the  month  of  November  last  the  income 
derived  from  the  sale  of  energy  by  central  stations 
reporting  to  the  Electrical  World  and  which 
represented  60  per  cent  of  the  industry  amounted  to 
$21,996,257  and  the  output  sold  amounted  to  1,234,787,- 
397  kw.-hr.,  representing  an  increase  over  November, 
1915,  of  14.3  per  cent  in  income  and  22.6  per  cent  in 
output.  From  these  figures  it  is  therefore  estimated 
that  the  earnings  of  the  central  stations  of  the  United 
States  derived  entirely  from  the  sale  of  electricity  for 
light  and  power  during  November  last  was  $36,500,000 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


TABLE  III— PERCENTAGE  RATE  OK  INCREASE  IN  INCOME  AM)  KILOWATT- 
HOUR  OUTPUT  FOR  UNITED  STATES  -CITIES  GROUPED  BY  SIZE 


Income  from  the  Sale  or 

Energy 

Kw.-Hr.  OoxruT 

Percent- 

age of 

Industry 

Repre- 

Per 

Per 

sented 

1915 

1914 

Cent 
In- 
crease 

1915 

1914 

Cent 
In- 
crease 

Dec  ... 

64 

23,418,774 

20,962,264 

11.8 

1,230,655,404 

1,004,108,399 

22.5 

1916 

1915 

1916 

1915 

Jan 

65 

25,286,336 

22,352,721 

13.2 

1.200.672,452 

984,205,683 

22.0 

Feb 

65 

22,133,485 

19,175,537 

15.3 

1.121.452,738 

869,537,132 

29.1 

March.. . 

65 

22,027,627 

18.722.742 

17.8 

1,212,363,217 

969,888.339 

25.2 

April  .  . 

64 

21,206,946 

18,375,014 

15.5 

1,137,602,995 

920,464,917 

23.1 

May. . . . 

64 

20,345,529 

17,559,786 

16.0 

1,170,143.766 

944,681.881 

24.0 

June .... 

64 

20,254,732 

17,551.769 

15.4 

1.170.679.212 

968,724,416 

21.0 

ruly.... 

64 

19,760,120 

17,301.686 

14.2 

1.174,374.141 

976.704,993 

24.4 

Aug 

64 

20,502,137 

17,861,413 

15.0 

1,262.575.492 

1,015,805,383 

22.4 

3ept... 

64 

21,432.670 

18.600,229 

15.2 

1.268.339.571 

1,037,976,528 

21.2 

Dct 

64 

22,824,915 

20.112.747 

13.6 

1.345,601.676 

1,123,560.198 

19.8 

lov, 

60 

21,996,257 

19,235,300 

14.3 

1,234,787,397 

1,007,834.659 

22.6 

and  that  the  output  was  2,060,000,000  kw.-hr.  This 
brings  the  totals  for  the  first  eleven  months  of  1916 
up  to  $372,000,000  in  earnings  from  energy  sales  and 
21,000,000,000  kw.-hr.  output. 

Based  on  these  figures  and  estimating  the  figures  for 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


Feb 

Mch. 

April 

May 

June 

July 

14.1 

16.0 

13.9 

14.4 

14.9 

13.8 

20.0 

18.5 

17.0 

17.5 

17.7 

16.8 

20.7 

28.1 

24.7 

26.2 

21.8 

19.5 

15.7 

17.3 

17.4 

15.1 

11.0 

9.0 

18.5 

26.5 

16.1 

24.0 

15.3 

12.2 

25.4 

22.0 

20.0 

21.3 

18.7 

18.1 

40.6 

28.1 

25.5 

18.0 

17.5 

22.9 

39.6 

39.0 

37.7 

40.0 

21  8 

27.8 

29.7 

18.2 

22.7 

23.0 

19.3 

16.1 

22.4 

29.9 

32.0 

33.2 

19.0 

11.6 

Aug. 


13.9 
15.7 
20.9 
9.5 
14.9 


21.4 
33.0 
31.1 
23.0 
16.8 


Sept. 


15.0 
20.4 
18.4 
11  3 
13.3 


18.5 
32.9 
19.3 
26.0 
15.3 


Oct.      Nov, 


11.6 
19.2 
18.5 
13.6 
17.2 


16.6 
31.1 
24.0 
22.0 
19.3 


13.0 
18.5 
18.5 
15.7 
15.3 


18.6 
29.3  1 
32.0] 
24.5 
30.5 


December,  which  are  not  yet  available,  the  1916  earn- 
ings were  in  the  neighborhood  of  $415,000,000.  This 
is  less  than  former  estimates  by  about  $2,000,000,  be- 
cause some  returns  which  came  in  too  late  to  be  used 
in  previous  compilations  were  smaller  than  was  antici- 
pated. The  difference  is  not  great,  however,  being  less 
than  half  of  1  per  cent.  The  1916  output  as  previously 
estimated  was  over  23,000,000,000  kw.-hr.    The  rate  of 

TABI E  IV— PERCENTAGE  RATE  OP  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 , 
Group  3 
Group  4 
Group  5 , 


Feb. 

Mch. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

18  0 

21.5 

16.0 

17.0 

16.4 

12.6 

9.6 

16.5 

12.1 

19.9 

19.0 

21.2 

19.5 

19.8 

20.6 

15  1 

25.6 

21.3 

29.7 

38.7 

15  5 

24.0 

18.2 

21.2 

15.0 

20.5 

18.0 

15.1 

18.1 

13 .2 

13.5 

7.2 

6.2 

11.1 

10.5 

15.4 

26.3 

54.5 

27.6 

27.0 

21.7 

14.9 

17.5 

18.3 

18.2 

38.5 

30.9 

25.0 

28.2 

30.0 

19.2 

31.3 

34.0 

17.5 

36.8 

27.8 

31.4 

33.2 

26.3 

14.1 

32  0 

37.7 

35.0 

41.6 

49.0 

38.1 

43.0 

15.0 

31.4 

45.5 

32  4 

42.6 

23.0 

17.4 

36.1 

30.0 

21.0 

26  6 

39.4 

32.9 

48.9 

25.6 

58.7 

71.8 

54.4 

31.7 

13.5 

21.3 

27.4 

22.0 

13.5 

23.0 
19  4 
16.1 
16.3 


18.0 
28.2 
35  9 
44 .5 
44.4 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


3 

'h 

h 

Central  States 

k 

•OT5 

New  England  States 

Atlantic  States 

T3T3 

J2-8 

(Ilb'nois  Excluded) 

•n-o 
a  % 

Pacific  and  Mountain  States 

"3  % 
•8(2 

*3f 
Jitf 

ft  o. 

2d 

"8  1 

ft  o. 

Month 

aS 

c  §j 

is 

11 

o  g 

1915 

1914 

£ 

1915 

1914 

US 

«  is 

1915 

1914 

1915 

1914 

December. 

66 

2,817,557 
1916 

2,448,813 
1915 

15.0 

67 

9,335,396 
1916 

8,529,866 
1915 

9.4 

57 

6,983,909 
1916 

6,063,349 
1915 

15.1 

88 

4,150,045 
1916 

3,773,810 
1915 

10.0 

January.. . 

66 

2,819,144 

2,432,177 

15.0 

67 

9,589,347 

8,564,488 

12.0 

57 

7,834,831 

6,717,799 

16.6 

88 

4,182,114 

3,823,156 

9  4 

February . . 

66 

2  599.760 

2,185,967 

18.8 

87 

8,978,797 

7,854,345 

14.3 

57 

6,660,062 

5,568,337 

19.7 

88 

3,761,364 

3,443,182 

9.3 

9 

March 

66 

2,595,777 

2,122,177 

22.0 

67 

8.998,962 

7,660,667 

17.5 

57 

6,470,612 

5,394,250 

20.1 

88 

3,787,925 

3,386,286 

11  9 

64 

2,221,544 

1,898,749 

17.0 

67 

8,794,056 

7,596,567 

15.8 

56 

6,289,092 

6,292,974 

19.0 

88 

3,825,701 

3,520,381 

8.8 

Oi 

May 

65 

2,103,585 

1,788,219 

17.0 

67 

8,226,231 

7,131,063 

15.4 

56 

6,085.407 

5,123,132 

18.7 

88 

3,874,270 

3,469,871 

11  A 

0 

6b 

2,208,994 

1,906,233 

16  0 

67 

8,045,839 

6,905,114 

16.5 

56 

6,007,742 

5,143,452 

16.9 

88 

4,017,208 

3,539,137 

13.5 

g 

July 

6b 

2,130,684 

1,875,824 

13.  V 

67 

7,832,928 

6,621,832 

16.4 

56 

5.926.776 

5,095,855 

16.3 

88 

3,755,712 

3,493,032 

7.6 

August 

65 

2,203,795 

1,935,828 

13.7 

66 

8,000,243 

6,875,625 

16.4 

56 

6,195.808 

5,266,147 

17.7 

88 

3,883,835 

3,582,756 

8  4 

Sept 

65 

2,315,514 

1,982,050 

16.8 

66 

8,631.725 

7,445,243 

16.0 

56 

6,505,593 

5,537,868 

17.8 

88 

3,979,838 

3,644.058 

9  2 

October. .. 

6b 

2,683,504 

2,331,189 

16.1 

66 

8,887,460 

7,930,000 

12.1 

55 

6,967,772 

5,895,400 

18.2 

87 

4,156,325 

3,838,322 

8  3 

November 

64 

2,751,444 

2,371,077 

16.0 

65 

9,312,121 

8,132,037 

14.7 

49 

6,305,182 

5,351,459 

17.8 

78 

3,501,023 

3,274.192 

7.0 

h 

December . 

66 

99,744,195 

80,446,521 

24.1 

67 

447,158,465 

373,213,316 

20.0 

57 

363,859,444 

293,266,707 

24.1 

88 

311,034,100 

249,996.678 

24  5 

r 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

&, 

January . . 

66 

97,072,794 

77,029,974 

26.2 

67 

431,201,554 

356,809,437 

20.8 

57 

362,121,067 

284,407,361 

27.5 

88 

301,645.060 

258,982.414 

16  5 

H 

February.. 

66 

92,856.679 

68,982,535 

34.  a 

67 

411,715.612 

320,924,478 

28.1 

57 

339,326,360 

252,816,291 

34  1 

88 

268.653,564 

220,662,826 

22.1 

P 

March. . . 

66 

97,321.924 

74,958,898 

29.9 

67 

439,660.902 

349,347,454 

26.0 

57 

360,872,072 

282,179,673 

28.0 

88 

304,327,753 

255.450,143 

19.3 

O 

64 

84,769,660 

64,816,830 

30.8 

67 

403,223,021 

326,574,302 

23.4 

56 

344,866,175 

273,367,413 

26.4 

88 

302,386,347 

253,778,348 

19.2 

S 

May 

65 

84,719,642 

64,318,892 

31.8 

67 

409,529,049 

333,585,886 

22.0 

56 

345,860,257 

275,328.229 

25.6 

88 

328,793,909 

266,599.708 

23.2 

June 

65 

87,829,797 

69,506,884 

27.6 

67 

396,630,887 

327,541,507 

21.2 

56 

350,015,166 

288,982,024 

21.2 

88 

328,996,553 

277,915.476 

18.6 

July 

65 

85,317.206 

71.160,365 

19.8 

67 

401,179,678 

333,771,509 

20.3 

56 

350,708.540 

287.407,170 

22.2 

88 

325,647,543 

279,285.871 

17.4 

i 

August 

65 

97,197,131 

72,900,805 

33.4 

66 

433,129,067 

344,730,909 

25.7 

56 

374,327,105 

295,866.692 

26.5 

88 

333,468,777 

279.976.391 

(3 
19.1 

M 

Sept 

65 

98,350,508 

73,343,561 

34  2 

66 

446,534,743 

369,815,165 

20.8 

56 

387,626,725 

307.485.471 

26  2 

88 

335.817,595 

288.332.331 

16.4 

October . . . 
.  November. 

65 

107,756,241 

83.705,031 

28.8 

66 

426,151,491 

373,704,633 

14.2 

65 

408,363,948 

324,509.273 

25.9 

87 

353,711.865 

305.697,993 

15.7 

i    64 

105,396,833 

83,166,374 

26.7 

66 

460,863,679 

376,947,077 

22.2 

49 

369,497,611 

296.037,254 

24.8 

78 

289,953,815 

244,786,833 

18.3 
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growth  in  P.)K*>  over  L915  was  roughly  L6  per  cent  in 
UKOme  and  L';;  per  cenl    in  output. 

With  the  exception  Of  the  Pacific  and  Mountain  States 
the  separate  Bections  of  the  country  did  about  equally 
well  in  November.  In  the  Far  West  it  was  the  cities 
of  more  than  50,000  inhabitants  that  showed  the  smaller 
percentages  of  increase.  In  the  cities  having  a  popula- 
tion between  25,000  and  50,000,  however,  the  increases 
in  per  cent  over  November,  1915,  were  the  largest 
registered  in  the  country. 

Generally  speaking,  the  rate  of  growth  in  November 
last  compared  with  November,  1915,  was  greatest  in 
cities  having  a  population  of  from  25,000  to  100,000  in 
the  middle-class  cities.     Next  came  the  smaller  com- 

TABIE  YI-r-FRCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR   CENTRAL  STATUS— CITIES  GROUPED   B\    SIZE 


INCOME: 

Group  I 

18.3 

Group  2 

20  5 

Group  3 

27  0 

Group  4 

20.2 

Group  5 

11.1 

OUTPUT: 

Group  1 

30.3 

Group  2 

44  0 

Group  3 

44  0 

Group  4 

41  0 

Group  5 

15.9 

Feh,   Mch.  April  May  Judc  July  Aug.  Sept   Oct.  Nov 


19.3 
19.1 
23  0 
22.9 
14  4 


25  2 
32  3 
40  6 
31  9 
19.1 


18  2 
18  0 
26  7 
22  8 
9.4 


24  7 
23  9 
43.5 
39  2 
10.1 


18  0 

17  4 
27.2 
24.1 
21.3 


25  0 
19.5 
41  0 
38.5 
14.7 


16  4 

17  5 
20  5 
17  5 
12.6 


23  8 
12  3 
31  8 
34  3 
4.0 


15  8 

17  3 

18  6 
17.5 

6.1 


21.0 

25  7 

26  0 
21  1 

8.6 


16  5 
21  8 
18  4 
10  7 
11.8 


24  3 
36  4 
25.7 
23.0 
6.1 


16  6 
21.5 
13  4 
20  0 
11.0 


22  3 
40  0 
20  7 
33  8 
13.7 


18.0 
21.0 
10.9 
19.7 
18.4 


24.9 
31.7 
17.3 
26.1 

2S.2 


18.6 
17.7 
13  0 
17.4 
12.3 


24.2 
31.0 
21.0 
21.5 
22.7 


munities,  and  finally  the  largest  cities.  The  quantity 
gain,  however,  was  made  in  the  large  centers,  amount- 
ing to  about  five  times  that  from  any  one  of  the  popu- 
lation groups  named  below. 

The  month  of  November  was  marked  by  a  continu- 
ance of  extreme  industrial  activity.  Factory  and  mills 
engaged  in  practically  all  lines  of  manufacture  were 
working  at  capacity. 

During  the  month,  scarcity  of  coal  became  a  very 
serious  problem  and  to  many  isolated  plants  it  pre- 
sented a  gloomy  outlook.  As  this  situation  became 
worse,  and  it  became  evident  that  during  the  winter 
coal  would  not  only  be  scarce  but  high,  isolated  plants 
here  and  there  began  to  abandon  their  generating  plants 

iTABT.E  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME   AND  KILOWATT- 
HOUR  OUTPUT   FOR    P\HKIC   AND   MOUNTAIN   STATRS— CITIES 
CKntTF.n  ACCORDING  TO  SIZE 


Feb. 

Mcb 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

INCOME: 

Group  1 

6  7 

8.5 

3  9 

7.2 

7.5 

4.7 

5.5 

6  2 

4.2 

1  5 

Group  2 

I 

18  7 

3  5* 

2  3 

1  2 

O.fi* 

0  7 

4.9 

1.3 

3  0 

Group  3 

22  0 

28  1 

40  0 

39  0 

39.5 

28  3 

32.5 

28  5 

3'?.  4 

31  0 

Group  4. 

8  2 

17  5 

11   7 

1.1  8 

3  6 

1  0 

0  5 

11.5 

7.2 

6  3 

Group  5 

17.8 

26.3 

12.0 

19  1 

12.8 

13.2 

13.0 

11.7 

14.4 

15.7 

OUTPUT: 

Group  1 

13  0 

22  7 

8  0 

12  0 

8  0 

10  0 

6  3 

7.1 

5.2 

5.5 

t 

28  3 

3  6' 

2  2 

1  0 

2  0 

6  5 

7.8 

9.7 

11  4 

Group  3 

68  8 

39  0 

80  0 

79  0 

74  5 

56  1 

57  5 

60  0 

63.7 

61.3 

13 .8 

18  6 

10  3 

21.8 

10  0 

4  0 

7  5 

12  0 

•0.7 

3  4 

Group  5 

20.1 

30.0 

11  7 

I7.fi 

16.0 

10 .8 

16  5 

7  0 

9.8 

20.3 
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an<l  to  take  on  centra]  station  service.  Central  sta- 
tions generally  suffered  little  because  of  the  threatened 
shortage  especially  the  larger  ones,  it  is  understood. 
A  number  of  companies,  it  was  reported  at  different 
tunes,  wishing  to  keep  up  the  coal  pile  were  forced  to 
pay  higher  prices. 

The  accompanying  curves  show  graphically  the  per- 

.  w 

Of     10 

t     0 

-10 

FIG.    1 — CENTRAL    STATION    INCOME    AND    OUTPUT    GAIN    BY 
MONTHS  IN   PER  CENT  FOR  UNITED  STATES 

centages  of  increase  in  income  and  output  as  contained 
in  Tables  I  and  II.  The  remaining  tables  show  the  per- 
centages of  increase  in  income  and  output  for  the  com- 
panies grouped  according  to  the  size  of  the  communities 
served.  Group  1  contains  those  companies  operating  in 
cities  having  a  population  of  more  than  100,000  inhab- 
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FIGS.  2  TO  5 — CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN 

itants;  group  2  contains  those  companies  operating  in 
cities  having  a  population  of  between  50,000  and 
100,000;  group  3  those  operating  in  cities  between 
25,000  and  50,000  inhabitants;  group  4,  between  10,000 
and  23,000,  and  group  5,  between  5000  and  10,000. 


•Decrease.    tResults  omitted  owing  to  insufficient  retarns. 


Preheating  Furnace  Air 

Preheating  furnace  air  with  the  heat  from  flue  gases 
will  easily  permit  5  per  cent  fuel  saving,  according  to 
V.  J.  Azbe,  who  presented  a  paper  recently  before  the 
A.  S.  M.  E.  A  simply  constructed  air  preheater  could 
be  made  with  a  long  sheet-iron  compartment  through 
which  the  air  and  flue  gas  might  pass  separated  by  a 
zig-zag  partition.  In  summer  the  air  could  be  taken 
from  the  boiler  room  and  thus  maintain  the  ventilation 
and  keep  the  temperature  down,  while  in  winter  it  could 
be  taken  from  outside,  thus  insuring  a  comfortably 
warm  boiler  room  and  reduce  somewhat  the  loss  by 
radiation  from  the  boilers  and  steam  piping. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Galvanized-Iron  Conduit  for  High-Tension 
Bus  Serving  1000-Kva.,  Three- 
Phase  Transformers 

Instead  of  using  highly  expensive  copper  tubing  for 
high-tension  buses,  the  Oregon  Portland  Cement  Com- 
pany has  installed  in  its  Oswego  (Ore.)  plant  a  0.5-in. 
galvanized-iron  conduit  for  60-cycle  57,000-volt  buses. 
This  bus  serves  two  three-phase  1000-kva.  transformers. 
To  prevent  heating  and  excessive  losses  at  the  joints 
they  were  cleaned  with  gasoline  and  the  couplings 
sweated  to  the  pipe.  Suspension-type  insulators  are  used 
to  support  the  bus. 

On  account  of  the  inability  to  procure  solid  busbar 
copper  in  Portland,  Ore.,  or  its  vicinity,  the  expedient 
of  taping  together  twenty  No.  1  solid  bare  copper  wires 
was  employed  for  the  480-volt  buses.  At  all  angles 
the  conductors  of  each  set  were  soldered  together  and 
held  securely  in  red  brass  castings. 


Removing  Ice  in  a  Michigan  Forebay 
by  Blasting 

BY  J.   G.   KOPPEL 

The  forebay  at  the  hydroelectric  plant  of  the  Edison 
Sault  Electric  Company  at  Sault  Ste.  Marie,  Mich., 
which  affords  a  head  of  15  ft.,  is  900  ft.  wide  and  in 
the  winter  time  contains  water  from  6  to  10  ft.  deep. 
Usually  this  pond  freezes  over  late  in  the  fall  and  the 
ice  serves  as  a  protector  against  incoming  ice  floated 
down  stream  from  the  rapids  above. 

During  the  present  winter,  however,  a  cold  spell  which 
formed  ice  above  the  falls  was  followed  by  a  week  of 
mild  weather.     This  broke  up  the  ice  and  strong  winds 


OPERATORS  DRILLING   HOLES  FOR  DYNAMITE  AND  EXPLOSION   IN 
ICE    PILES    WHICH    CLOGGED    FOREBAY 

piled  it  high  in  the  forebay  as  shown  in  the  accompany- 
ing illustration.  The  head  was  reduced  to  such  an  ex- 
tent that  it  was  necessary  to  take  steps  to  remove  the 
ice.  Before  this  could  be  done,  however,  there  was  a 
cold  spell  of  four  days,  with  the  thermometer  register- 
ing 19  below  zero.  This  made  the  piles  of  ice  a  solid 
mass  which  could  not  be  floated  out  in  the  ordinary  way 


and  blasting  by  dynamite  was  resorted  to.  Gangs  of 
men  were  used  to  bore  holes,  and  these  holes  filled  with 
dynamite  for  firing  at  one  time  as  shown  at  the  right  in 
the  illustration. 


Portable  Air  Compressor  Operated  from 

11, 000- Volt  Line 

In  constructing  the  barge  canal,  south  of  Rochester, 
N.  Y.,  the  Woolstey  Construction  Company  made  use  of 
a  large  portable  motor-driven  air-compressor  plant 
mounted  as  shown  in  the  accompanying  illustration. 
The  equipment  consisted  of  a  11,000/2300-volt  trans- 
former, a  200-hp.,  2300-volt  25-cycle  motor,  a  1200  cu. 
ft.  two-stage  air  compressor,  a  storage  tank  and  all 
starting  and  controlling  equipment.     To  secure  as  com- 


ARRANGEMENT   OF   AIR-CO M PRESSOR   EQUIPMENT   ON    COVERED 
RAILROAD  FLAT  CAR 

pact  an  arrangement  as  possible  the  motor  was  set 
close  to  the  compressor  and  an  idler  pulley  employed  to 
increase  the  arc  of  belt  contact.  For  light  loads  only 
one  cylinder  of  the  compressor  was  used,  thereby  re- 
ducing the  load  considerably.  Direct  bracing  between 
the  tracks  and  car  platform  was  found  necessary  when 
the  outfit  was  in  operation,  since  blocking  the  wheels 
did  not  prevent  vibration  due  to  the  car  springs. 


A  Method  of  Utilizing  Motor  Overload 
Capacity 

BY  SYDNEY  FISHER 
Since  a  squirrel-cage  motor  will  develop  200  to  250 
per  cent  of  its  rated  torque  and  will  carry  a  correspond- 
ing overload  for  periods  of  maximum  demand  such  as 
occur  in  industrial  operations  it  is  particularly  adapted 
to  driving  drop  hammers,  rolling  mills  and  punch 
presses.  Utilization  of  these  valuable  characteristics  is 
seriously  limited,  however,  by  the  pulleys  which  are 
usually  supplied  with  them.  While  the  pulleys  will 
transmit  the  rated  output  of  the  motors  to  which  they 
are  attached  and  will  even  carry  25  per  cent  overload 
if  it  is  applied  gradually,  heavy  intermittent  overloads, 
such  as  are  encountered  in  the  service  being  considered, 
will  cause  excessive  belt  slippage.  This  is  due  partly 
to  the  small  arc  of  contact  and  also  to  stretching  of  the 
belt  which  is  a  result  of  excessive  belt  tension.  Both 
of  these  causes  of  slip  are  obviously  due  to  small  pulley 
dimensions,  the  former  to  small  diameter  and  the  latter 
to  limited  width  of  face.  Usually  this  slip  is  tempo- 
rarily reduced  by  belt  tightening,  the  inevitable  result 
of  which  is  a  seized  bearing  and  shut  down. 
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On  ■  large  drop  hammer  Installation,  the  full  \x\ 
tion  of  motor  overload  capacity,  and  the  prevention  of 
numerous  shut  down    was  accomplished  In  one  case  by 
installing  s  combined  chain  and   bell    main  drive 
shown  in  the  socompaning  sketch.    Obviously,  the  I. 
driving  pulley   positively  connected  through  the  aux- 
iliary  jack  .shaft  and  chain  drive  becomes  an  Integral 


Chain  Driv 


Drop 
Hammer 


CHAIN   AND  BELT  TRANSMISSION   FOR  DROP   HAMMER  DRIVE 

part  of  the  motor,  and  it  can  be  designed  as  regards 
diameter  and  width  of  face  to  transmit  the  maximum 
overload  output  of  the  motor.  Direct  connection  of  the 
motor  to  the  main  shaft  by  means  of  a  chain  drive 
might  appear  to  be  a  simpler  solution  of  the  problem. 
However,  when  the  shock-absorbing  main  driving  belt 
is  eliminated,  sheared  keys,  broken  couplings  and 
broken  chains  are  more  liable  to  occur. 


Phase-Rotation  Meter  Easily  Made 

When  a  three-phase  generator  is  to  be  connected  to 
a  live  system  its  phase  rotation  must  be  the  same  as 
that  of  the  system.  For  determining  this  phase  rota- 
tion the  following  easily-made  instrument  was  devised 
under  the  direction  of  E.  P.  Peck,  superintendent  of  de- 
partment of  tests  and  repairs,  Georgia  Railway  &  Power 
Company,  Atlanta,  Ga. 

The  moving  element  of  a  watt-hour  meter  having  an 
aluminum  disk  was  mounted  in  its  regular  bearings  and 
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Vertical     Section 
CONSTRUCTION   OF   A    HOME-MADE   PHASE-ROTATION    METER 

three  1250-ohm  telephone  bell  coils  were  fastened  under 
the  disk  at  points  about  1  in.  from  the  shaft  and  equi- 
distant from  each  other  as  shown  in  the  diagram.  They 
were  connected  in  Y  and  the  three  leads  A,  B  and  C 
were  brought  to  binding  posts  on  the  outside  of  the 
case.  This  case  was  the  box  used  for  holding  a  tele- 
phone bell.    In  its  top  was  placed  a  small  window,  about 


2  in.  by  i  in.  over  the  edge  of  the  disk.    On  tin:  disk  an 
arrow  was  painted  to  Indicate  the  direction  of  rotation. 
When  the  posts  A,  8  and  ( '  are  connected  to  the  three 
of  a  system,  the  disk  revolve;  either  forward  or 
backward,    it.  is  advisable  in  practice  to  have  it  always 
going  Forward  so  as  to  avoid  confusion,    it  may  be  re- 
ed in   Interchanging  any  two  legs.    Let  us  say  the 

disk  runs  forward  on  connect  ion  to  the  system.  Then 
the  leads  of  the  instrument  are  connected  to  the  corre- 
sponding lege  of  the  cable  coming  from  the  generator 
which  it  is  desired  to  tie  to  the  •  tem.  If  the  meter 
again  runs  forward  the  phase  rotations  are  the  same.  If 
it  runs  backward  any  two  legs  of  the  cable  should  be 
interchanged.  The  meter  is  intended  for  use  on  110- 
volt  circuits  but  by  employing  potential  transformers  it 
may  be  used  on  higher  voltages. 


Outdoor  Transformer  Installation  to  Serve 
Industrial  Plant 

BY    N.    M.    LONGBOTHUM 

Illustrated  herewith  is  an  industrial  plant  trans- 
former installation  which  was  made  by  the  Housatonic 
division  of  Connecticut  Power  Company  to  serve  the 
Seth  Thomas  Clock  Company  of  Thomaston,  Conn.  In 
addition  to  supporting  the  step-down  transformers  re- 
quired, this  structure  serves  to  dead-end  the  primary 


FIGS.    1    AND  2 — BROADSIDE  AND  END  VIEWS  OF  SMALL  OUTDOOR 
TRANSFORMER   INSTALLATION 

and  secondary  feeders  and  carries  the  corresponding 
transformer  bus  conductors.  The  transformer  tower 
consists  of  two  poles  connected  by  two  cress  timbers, 
on  which  are  laid  planks  that  serve  as  a  transformer 
platform.  Both  cross  timbers  are  braced  at  each  end 
by  angle  irons.  While  only  two  50-kva.  2200/575-volt 
Westinghouse  transformers  are  installed  at  present, 
space  is  provided  for  four  more. 

At  the  tops  of  both  poles  are  double  crossarms,  one 
set  dead-ending  the  incoming  primary  feeders  and  the 
other  supporting  secondary  lines  running  to  the  fac- 
tory. Single-disk  insulators  are  used  for  this  purpose 
as  well  as  to  support  the  transformer  bus  conductors, 
and  the  risers  connecting  them  with  the  primary  and 
secondary  feeders.  The  bus  conductors  are  strung 
horizontally  between  two  crossarms  several  feet  below 
the  upper  crossarms,  three  wires  being  strung  on  each 
side  of  the  pole.  Attached  to  the  casings  of  the  trans- 
formers on  the  side  nearest  the  primary  bus  is  a  board 
on  which  are  mounted  primary  plug  cutouts.    Westing- 
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house  type  CR  multi-gap  single-pole  lightning  arresters 
for  the  primary  circuit  are  inserted  in  the  loops  under 
the  bus  crossarm.  Home-made  fuse-type  line  switches 
are  provided  in  the  primary  circuit  on  the  pole  ad- 
joining the  tower. 

So  that  the  dead-end  strains  of  the  primary  and 
secondary  feeders  will  be  suitably  cared  for,  the  double 
crossarms  are  connected  by  three  tie  wires  containing 
ordinary  guy  insulators  of  the  interlocking  type,  and 
head  guys  attached  to  each  pole.  Since  the  strain  in- 
sulator bolts  dead-ending  the  feeders  pass  through  only 
one  arm  of  each  double  arm,  additional  bolts  are  run 
through  both  arms  several  inches  from  each  end  to 
divide  the  stress  between  the  arms  of  each  set.  The 
tie  wires  connecting  the  double  arms  are  not  attached 
to  these  bolts,  but  to  others  several  inches  from  them, 
thus  interposing  considerable  resistance  between  the 
primary  and  secondary  strain  insulator  bolts  in  case  a 
primary  insulator  breaks  down. 

As  further  protection  interlocking  type  insulators 
have  been  installed  in  the  head  guys  several  feet  from 
the  top  attachments  and  far  enough  above  the  anchor- 
age so  that  persons  on  the  ground  cannot  be  shocked 
by  faulty  insulation  on  the  crossarms  and  so  that  line- 
men working  on  the  transformer  platform  will  not  be 
brought  dangerously  near  ground  connections.  Fur- 
thermore, permanent  steps  have  been  omitted  from  the 
poles  so  unauthorized  access  to  the  transformer  plat- 
form is  impeded.  Attached  to  one  pole  of  the  tower, 
however,  are  sockets  in  which  temporary  pole  steps  may 
be  inserted.  To  facilitate  hoisting  or  lowering  trans- 
formers, angles  are  permanently  attached  to  one  pole 
of  the  tower  so  a  jib  crane  can  be  hinged  thereto  and 
guyed  from  the  pole  top.  All  crossarms,  platforms, 
timbers,  floor-boards  and  pole  butts  are  treated  with 
carbolineum. 


Small  Electric  Annealing  Furnaces  That 

Operate  at  100  Per  Cent  Power  Factor 

To  save  time  and  secure  a  more  uniform  product  in 
tempering  and  annealing  tool  steel,  the  Minneapolis 
Steel  &  Machinery  has  installed  six  small  electric  fur- 
naces in  its  tool  shops.  These  units,  which  comprise 
the  first  installation  of  the  kind  in  the  Minneapolis 
district,  were  supplied  by  The  Hoskins  Manufacturing 
Company  of  Detroit,  Mich.  The  furnaces  are  rated  as 
follows  : 

Maximum  Kilowatt  Inside  Dimensions 

Rating  in  Feet 

15  kw.  each  5  x    6.5  x  12 

12  kw.  each  12  x    8     x  19 

25  kw.  each  8x12     x  18 


Number  Type 

2    P.C.  204 

3    P.B.  206 

I     F.C.  206 


The  four  furnaces  of  the  F.  C.  type  have  a  maximum 
operating  temperature  of  2500  deg.  Fahr.,  while  the 
two  type  F.  B.  furnaces  reach  temperatures  of  3000 
deg.  Fahr.  It  requires  approximately  one  and  one-half 
hours  to  bring  a  furnace  to  its  maximum  temperature 
under  operating  conditions,  and  tests  show  that  the 
energy  required  to  heat  treat  the  steel  varies  from 
0.091  kw.-hr.  to  0.15  kw.-hr.,  depending  upon  the  tem- 
perature that  is  required  to  produce  the  grade  of  steel 
desired. 

All  of  the  furnaces  are  served  from  the  lines  of  the 
Minneapolis  (Minn.)  General  Electric  Company,  energy 
being  stepped  down  to  27  volts  at  the  furnaces.  Since 
the  furnaces  are  of  the  carbon-resistance  and  wire-re- 
sistance types,  they  will  operate  at  practically  100  per 
cent  power  factor  at  all  times.  The  furnace  installation 
is  but  a  small  part  of  the  steel  company's  2382  hp.  con- 
nected load.  It  is  estimated  that  the  central  station  will 
receive  an  annual  revenue  from  their  operation  amount- 
ing to  about  $600. 


Geissler-Tube.  Cable  Testing  Device 

To  determine  when  high-tension  conductors  are  ener- 
gized the  Buffalo  (N.  Y.)  General  Electric  Company 
makes  use  of  a  cable  tester  which  depends  for  its  action 
on  static  charge  and  not  direct  contact.  The  device 
consists  of  a  Geissler  tube  in  series  with  a  condenser. 


TWO    VIEWS    OF   DEVICE   FOR    INDICATING   ENERGIZED    CABLE 

Both  are  attached  to  a  wooden  rod  with  a  metal  tip  and 
are  connected  with  a  grounding  clamp  by  a  flexible 
cable.  When  the  metallic  tip  is  applied  to  the  sheath 
of  a  high-tension  cable  which  is  energized  the  tube  will 
glow  brightly.  A  similar  device  is  being  developed  by 
the  Rochester    (N.  Y.)    Railway  &  Light  Company. 


Pulling  Three  Cables  Simultaneously 

By  arranging  three  cable  reels  behind  each  other,  as 
shown   in  an  accompanying  illustration  and  wrapping 


THREE    CABLES    PULLED    AT   ONE   TIME    BY   ELECTRIC   TRUCK 

their  pull-in  lines  around  a  winch  drum  installed  on 
an  electric  truck,  the  Commonwealth  Edison  Company 
has  been  able  to  install  two  500,000  circ.  mil.  cables 
and  one  No.  4  0  much  quicker  than  could  have  been  done 
by  pulling  them  singly.  The  reels  were  supported  on 
jacks,  as  is  usually  done,  and  the  truck  doing  the  pull- 
ing equipped  similar  to  that  described  on  page  666  of 
the  Sept.  30,  1916,  issue  of  the  Electrical  World. 
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CENTRAL  STATION  SERVICE 

I   Department  Devoted  i<>  Commercial  Policy  and  Management  Topics, 
Including  Applications  of  Electric  Light,  Power  and  Heat 


CllStomei    Growth  and  Service-Extension 

Policies  of  Abington  (Mass.)  Company 

fhe  Abington  &    Rockland    (Uass.)    Electric   Lighl 
Company,  one  of  the  stone  &  Webster  properties,  r< 
cently  celebrated  its  twenty-fifth  anniversary  by  iBeuing 
i  booklel  of  Dearly  tii'ty  pages  describing  the  depart 

mentfl  Of  the  Company  and  their  work,  reviewing  the  his- 
tory of  electric  Bervice  in  the  territory  and  presenting 

information  Of  interest  regarding  meter  readings,  power 
sales,  COSl  of  lighting,  office  facilities  and  other  features. 
Although  the  booklet  was  issued  before  the  recent 
order  of  the  Massachusetts  l las  and  Electric  Light  Com- 
mission relative  to  management  contracts,  it  contains 
certain  data  as  to  the  growth  of  this  company  under 
centralized  management  which  are  of  particular  interest. 

Power  Demand  Nearly  Doubled 

The  plant  passed  under  Stone  &  Webster  management 
in  1906.  Prior  to  that  the  equipment  of  the  plant  was 
not  used  during  the  daytime,  the  small  day  load  being 
carried  by  generating  equipment  in  a  local  factory.  In 
order  to  use  the  plant  as  many  hours  a  day  as  possible, 
power  to  operate  factories  was  solicited.  It  was  found 
necessary  to  almost  immediately  double  the  electrical 
capacity  of  the  station,  and  a  300-kw.  generator  was 
added  in  1907.  In  that  year  the  service  was  extended 
into  Hanover.  In  1908,  the  capacity  of  the  plant  having 
been  outgrown,  and  on  account  of  the  scarcity  of  water 
for  condensing  purposes,  it  was  decided  to  purchase 
energy  from  the  East  Bridgewater  turbine  station  of 
the  Edison  Electric  Illuminating  Company  of  Brockton, 
Mass.,  another  Stone  &  Webster  property.  In  1909  the 
Cohasset  Electric  Company  was  purchased,  and  in  1910 
the  local  plant  of  this  concern  was  shut  down  and  used 
as  a  distributing  substation.  Service  was  immediately 
extended  to  the  town  of  Scituate.  The  growth  of  the 
company  since  1906  has  resulted  in  a  gross  income  and 
number  of  customers  five  or  six  times  those  under  local 
management,  with  a  present  output  in  kilowatt-hours 
more  than  twenty  times  as  great.  House  lighting  rates 
have  been  reduced  25  per  cent.  The  number  of  cus- 
tomers increased  from  about  500  in  1906  to  more  than 
3000  in  1916.  The  same  superintendent,  Mr.  F.  N.  San- 
derson, has  been  in  local  charge  of  the  propertv  since 
1392. 

Increases  in  Taxes  and  Capital 

Since  1906  the  average  increase  in  the  amount  of 
taxes  paid  per  year  has  been  over  $600  a  year,  or  several 
times  more  than  the  total  increase  in  the  previous  ten 
years.  For  the  ten  years  before  1906  the  stock  had  not 
increased  because  the  business  had  not  increased  in 
service  to  new  customers  or  extensions  to  new  com- 
munities. Since  the  new  management  began  it  has 
been  found  necessary  to  increase  the  capital  stock  sev- 
eral times  under  the  jurisdiction  and  approval  of  the 
Massachusetts  Gas  and  Electric  Light'  Commission. 
This  capital  stock  is  now  $283,500  and  bonds  $25,000. 
This  stock  is  widely  scattered  in  ownership,  being 
largely  held  in  Massachusetts.  Stone  &  Webster  do  not 
hold  over  5  per  cent  of  the  stock  and  the  management 
can  be  changed  by  vote  of  the  stockholders. 

The  booklet  outlines  the  protection  to  the  public  se- 


cured by  the  steps  necessary  to  obtain  an  increase  of 
capital  stock.  The  cost  of  new  construction  has  first  to 
be  carried  by  means  of  borrowed  money  secured  by 
notes.  When  it  is  desired  to  pay  these  notes  by  the 
issuing  of  stock,  the  company  petitions  the  commission 
tor  authority  to  make  the  increase.  The  commission 
then  has  published  a  notice  of  a  public  hearing  upon  this 
petition,  at  which  time  the  company  is  obliged  to  show 
in  minute  detail,  submitted  in  writing,  the  total  expen- 
diture for  construction  since  the  last  stock  issue.  If 
the  commission,  after  examination  of  the  written  and 
oral  statements  of  the  company  and  the  statement  of 
others  who  may  be  present,  reports  favorably,  the  stock 
is  issued  at  a  price  determined  upon.  (The  directors 
fix  this  price,  but  if  the  commission  finds  it  not  to  be  in 
the  public  interest  the  board  may  name  the  price. — EDS.) 
It  is  thus  practically  impossible  under  the  laws  of 
Massachusetts  for  a  company  to  issue  more  stock  than 
it  has  property,  which  safeguards  the  community 
against  paying  dividends  on  investments  which  are  not 
actually  represented  by  property.  Any  stock  premium 
must  be  invested  in  the  property  of  the  company.  The 
rate  of  interest  obtained  by  the  stockholders  of  this 
company  on  the  money  invested  in  the  stock  of  the  com- 
pany is  between  5  and  6  per  cent.  "Thus  it  can  be 
seen,"  the  booklet  reads,  "that  the  public  in  the  State 
of  Massachusetts  is  protected  against  over-capitaliza- 
tion by  an  electric  light  company  and  is  protected 
against  paying  a  high  rate  of  interest  on  the  money 
which  the  stockholders  have  invested.  It  also  gives 
greater  value  and  stability  to  stock  issued  under  such 
conditions — a  mutual  advantage  to  both  the  corporation 
and  the  public." 

The  Relation  Between  Density  of  Business 
and  Cost  of  Service 

In  his  address  at  the  Indiana  Engineering  Society's 
thirty-seventh  convention,  held  at  Purdue  University, 
LaFayette,  Ind.,  Jan.  18  to  20,  Peter  Junkersfeld,  of  the 
Commonwealth  Edison  Company,-  Chicago,  spoke  of  the 
effect  of  density  of  business  upon  the  costs  and  income 
of  public  utilities. 

"In  general,  the  larger  the  capital  invested  in  pro- 
portion to  the  annual  revenue,"  said  Mr.  Junkersfeld, 
"the  more  important  the  matter  of  density.  For  in- 
stance, the  capital  invested  in  many  public  utilities  is 
turned  over  about  once  in  from  four  to  six  years.  The 
capital  in  most  manufacturing  is  turned  over  perhaps 
once  a  year ;  that  in  merchandising  perhaps  two  or  three 
times  a  year.  The  slower  the  turnover  the  more  im- 
portant it  is  to  make  every  dollar  invested  serve  as  many 
customers  as  possible  in  order  to  prevent  the  turnover 
from  being  still  slower. 

"As  a  definite  example  of  the  effect  of  density  on  pub- 
lic utility  service  I  will  point  out  some  differences  in 
cost  to  supply  electric  service  under  different  conditions 
in  Chicago,  which  differences  also  apply  in  a  greater  or 
lesser  degree  to  smaller  cities. 

"In  the  table,  column  A  shows  approximately  the  rel- 
ative investment  required  to  supply  electrical  energy 
untransformed  at  a  large  substation;  column  B  that  to 
render  complete  electric  service  to  one  of  five  residence 
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customers  in  a  block,  and  column  C  that  to  render  the 
same  service  to  one  of  fifty  residence  customers  in  a 
block. 

ABC 

lJer  Cent  Per  Cent  Per  Cent 

Generating    station    12.3  12.3  12.3 

Transmission    system    3.2  3.2  3.2 

Substations 4.4  4.4 

Distribution  to  block  in   which   home   is 

located     9.3  9.3 

Distribution  within  such  block 58.6  12.0 

Meters   9.0  9.0 

Lamps   3.2  3.2 

15.5  100  53.4 

"If  for  simplicity  of  illustration  we  assume,  first, 
that  the  electric  utility  has  only  two  classes  of  cus- 
tomers and,  second,  that  the  yearly  load  factor  of  each 
customer  in  the  two  classes  is  the  same,  and,  third,  that 
the  same  yearly  fixed  charge  could  be  applied  to  the  en- 
tire investment  used  for  each  customer,  then  the  invest- 
ment charge  for  the  consumer  of  untransformed  energy 
would  be  only  15.5  per  cent  of  that  for  the  residence 
customer  who  is  one  of  five  customers  in  a  block. 

"In  column  B  are  shown  the  relative  investment  costs 
of  the  man  who  is  one  of  only  five  small  residence  cus- 
tomers in  a  block.  If  there  are  fifty  similar  small  cus- 
tomers in  a  block,  as  in  the  case  of  large  flat  buildings, 
the  total  investment  charges  as  shown  in  column  C  are 
reduced  almost  one-half. 

"The  reason  for  this  large  reduction  is,  that  for 
mechanical  reasons  the  poles,  the  primary  wires  and  the 
secondary  wires  necessary  for  five  customers  to  the 
block  are  also  sufficient  to  supply  fifty  customers  to  the 
block.  The  only  addition  in  investment  for  fifty  cus- 
tomers instead  of  five  customers  in  a  block  is  the  larger 
transformer  and  the  additional  number  of  service 
drops.  If  every  block  in  a  city  or  in  an  area  served  for 
fifty  or  more  customers,  there  would  be  a  considerable 
reduction  also  in  the  items  of  transmission  or  substa- 
tions, and  of  distribution  of  energy  to  the  boundary  of 
the  block. 

Large  Relative  Investment  for  Small  Customer 

"The  above,  together  with  the  table,  illustrates  the 
very  great  influence  of  density  of  investment  required 
to  render  electric  service  to  homes.  It  also  shows  that 
the  investment  per  unit  of  demand  is  six  or  seven  times 
as  great  for  the  small  customer  in  column  B  as  for  the 
large  customer  in  column  A.  The  interest  and  other 
fixed  charges  in  this  investment  must  be  paid  from 
month  to  month  and  year  to  year.  The  interest  and 
other  fixed  charges  go  on  and  on  and  must  be  paid  when 
the  customer  uses  the  service  only  five  minutes  per  day 
as  well  as  when  he  uses  it  five  hours  per  day.  This  is 
one  of  the  reasons  why  a  minimum  bill  each  month  is 
equitable  and  fair. 

"Again,  the  cost  to  supply  electric  service  depends  on 
local  conditions  and  habits.  If  every  householder  in  a 
block  takes  electric  service  instead  of  only  a  few  in  the 
block  the  cost  will  be  less  and  hence  finally  the  rate  will 
be  less  and  all  share  the  benefit. 

Relative  Expenses  Other  Than  Investment 
Charges 

"All  of  the  expenses  per  kilowatt-hour  (other  than 
fixed  charges  on  investment)  incurred  in  supplying  elec- 
trical energy  untransformed  are  only  about  6  or  7  per 
cent  of  those  incurred  in  rendering  electric  service  to  a 
very  small  customer  (five  customers  to  the  block) .  The 
reason  for  this  is  that  in  case  of  untransformed  energy 
in  bulk  the  only  large  expenses  are  those  in  operating 
and  maintaining  the  generating  station  and  the  trans- 
mission lines.  All  of  the  other  expenses  such  as  the 
cost  of  reading  and  maintaining  meters  and  rendering 
and  collecting  of  bills  for  such  large  customers  are  rel- 
atively small  items. 


"In  the  case  of  the  very  small  customer  that  we  are 
considering,  the  operating  and  maintenance  expenses  in 
connection  with  the  substation  and  complete  distribu- 
tion system,  meters  and  lamps  and  often  free  repairs 
for  customers  are  a  very  large  item.  The  general  ex- 
pense incurred  in  reading,  testing  and  maintaining 
meters,  rendering  and  collecting  bills  and  keeping  and 
carrying  the  account  is  just  as  great  for  the  smallest 
customer  as  for  a  moderate-sized  customer.  Here,  then, 
is  another  reason  why  a  proper  minimum  bill  is  neces- 
sary to  prevent  injustice  and  it  therefore  is  equitable." 


Terms  of  Electrical  Ordinance  Prepared  by 

Co-operating  Electrical  Interests  of 

Salt  Lake  City 

The  Utah  Electric  Club  has  approved  the  draft  of 
an  ordinance  prepared  by  the  various  local  electrical 
interests  co-operating  with  the  electrical  department  of 
the  Bureau  of  Inspection  of  Salt  Lake  City,  urging  the 
adoption  of  this  ordinance  by  the  city  commission. 

The  ordinance  provides  that  a  permit  from  the  mu- 
nicipal inspection  bureau  shall  be  secured  for  the  in- 
stallation of  all  new  wiring  and  appliances  and  for  the 
addition  to  or  alteration  of  any  existing  electrical 
installation.  The  fees  are  required  to  be  paid  in  ad- 
vance. As  soon  as  practicable,  when  the  ordinance 
becomes  effective,  the  bureau  is  also  required  to  inspect 
all  existing  installations  and  to  require  the  correction 
of  defects,  which  are  dangerous,  likely  to  cause  fire, 
or  otherwise  hazardous  to  life  or  property.  No  fee  is 
required  for  such  inspection  unless  it  is  made  at  the 
request  of  the  owner  or  user  of  the  installation. 

The  first  inspection  of  new  installations  is  required 
to  be  made  as  soon  as  practicable  after  the  contractor 
notifies  the  bureau  that  the  job  is  ready  for  inspection, 
but  jobs  will  not  be  considered  as  ready  until  all  in- 
closed plumbing,  heating  and  gas  fittings  are  in  place. 
When  the  final  inspection  is  made,  an  approval  label  is 
attached  to  the  service  wires,  and  a  certificate  issued 
to  the  person  taking  out  the  permit.  All  persons  are 
prohibited  from  lathing  or  otherwise  concealing  the 
electrical  wiring  until  first  inspection  tag  for  the  rough- 
ing in  has  been  placed  on  the  job. 

If  the  bureau  is  unable  to  make  the  final  inspection 
within  twenty-four  hours  after  application  for  the  same, 
authority  is  given  to  grant  a  temporary  permit  for  the 
current  to  be  turned  on  pending  inspection.  The  bureau 
is  given  authority  to  disconnect  all  wiring  of  appliances 
installed  not  in  accordance  with  the  provisions  of  the 
ordinance,  or  which  may  have  become  dangerous  to 
life  or  property. 

Permits  to  Licensed  Contractors  Only 

The  ordinance  provides  that  permits  for  electrical 
wiring  shall  be  issued  only  to  licensed  electrical  con- 
tractors. All  electrical  installations  are  required  to  be 
installed  in  accordance  with  the  latest  issue  of  the  rules 
and  requirements  of  the  National  Electrical  Code,  and 
all  fittings  and  material  must  be  approved  in  the  latest 
list  issued  by  the  National  Board  of  Fire  Underwriters. 
Several  requirements  which  are  supplementary  to  the 
National  Electrical  Code  are  included  in  the  ordinance. 
Service  switches,  cut-outs  and  meters  must  not  be  lo- 
cated in  bathroms,  and  all  switches,  sockets,  or  other 
electrical  fixtures  in  bathrooms  must  be  located  so  that 
they  cannot  be  reached  by  one  standing  in  the  bathtub. 

All  wires  in  damp  places,  basements,  or  cellars,  unless 
concealed,  must  be  run  in  conduit,  and  no  metal-covered 
sockets  or  switches  will  be  allowed  in  these  places. 

Drop  cords  must  be  of  "reinforced  cord." 
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\  separate  lerviee  must  be  provided  for  each  flat  or 
dwelling  place  In  en  apartment   house  unit  I  the  cut 
.mts  or  meters  are  located  in  ■  cabinet  or  cloael  open 
ing  Into  ■  public  hall  bo  m  to  be  readily  acceseible  at 
all  times.     Underground  service  moat  enter  the  build 
lug  at   some  convenient   location  on  the  ground   floor 
readily  accessible  to  the  police  or  Are  department  oflfl 
ciala  and  mam  cutoff  switches  as  few  in  number  as  pos 
sible,  must  be  provided  at  this  location  so  that  all  eleo 
tricity   for  tight,  heat   or  power  purposes  can  be  cut 
off  from  the  building  In  ease  of  necessity. 

Fuses  Required  Outside    Buildings  Where  Service 

w  iki  ,    Exceed  80  Ft. 

A  decidedly  new  departure  is  contained  in  the  provi 
sum  that  for  all  buildings  hereafter  erected  where  the 
service  wires  are  to  be  more  than  80  ft.  long,  :i  fused 
condulel  must  be  placed  on  the  outside  of  the  building 

fOr  overhead  feeders  and  at  the  ent  ranee  feed  on  under- 
ground feeders. 

Circuits  running  from  the  main  cabinet  to  the  attic 
must  be  lined  in  conduit.  Bell  circuits  are  required  to 
be  not  smaller  than  No.  19  twisted-pair  or  No.  18  copper 
fixture  wire. 

Within  the  commercial,  wholesale  and  manufacturing 
section  of  the  city,  all  wiring  shall  be  placed  in  conduit. 
The  same  rule  also  applies  to  all  wiring  hereafter 
erected,  to  be  used  for  public  purposes,  including 
churches,  stores,  halls,  school  buildings,  garages,  manu- 
facturing establishments,  warehouses,  and  apartment 
houses. 

Representatives  of  some  of  the  electrical  contractors 
urged  that  the  ordinance  be  extended  so  as  to  require 
that  the  wiring  for  all  buildings  hereafter  to  be  erected, 
be  done  in  conduit.  This  was  opposed  principally  for 
the  reason  that  it  would  increase  the  cost  of  wiring 
from  50  per  cent  to  75  per  cent,  and  that  the  effect  of 
this  increased  cost  would  be  that  many  residences  would 
not  be  wired,  and  that,  since  any  form  of  illumination 
which  might  be  substituted  for  electricity  would  in- 
crease the  hazard.  The  number  of  outlets  for  residence 
wiring  is  limited  to  eight  on  one  circuit. 

Specifications  for  Electric  Signs 

All  signs  hereafter  erected  which  extend  more  than 
2  ft.  beyond  the  property  line  must  be  constructed  of 
metal  or  other  non-combustible  material,  and  must  be 
self-illuminated  with  at  least  4  cp.  per  square  foot  of 
exposed  surface.  No  piece  of  glass  having  an  area 
of  more  than  1  sq.  ft.  is  permitted  to  be  used  on  any 
projecting  sign. 

All  projecting  signs  now  installed  must  be  self -illumi- 
nated or  taken  down,  the  signs  to  be  kept  lighted  not 
less  than  fifteen  hours  per  week  of  each  week  in  the" 
year.  Illuminated  signs  are  specified  to  include  signs 
having  all  or  any  part  of  the  letters  outlined  in  incan- 
descent lamps;  signs  with  painted  flush  or  raised  let- 
ters and  lighted  by  electric  lamps,  and  transparent  glass 
signs  whether  lighted  by  electricity  or  other  illuminant. 

Fees  for  Inspection 

The  fees  specified  for  inspection  of  electric  wiring 
and  signs  are  as  follows: 

For  electric  wiring,  $1  for  the  first  two  outlets  and 
5  cents  for  each  additional  outlet ;  the  word  outlet  being 
interpreted  as  including  a  switch  outlet  and  switch, 
or  lighting  outlet  and  the  fixtures  attached  thereto. 

For  arc  lamps  and  light  outlets  requiring  400  watts 
or  more,  $1  for  the  first  two  lamps  or  outlets,  and  25 
cents  for  each  additional  outlet. 

For  projecting  signs  which  must  be  illuminated,  $3. 
An  annual  inspection  fee,  thereafter,  is  provided  at 
the  rate  of  10  cents  per  square  foot  for  the  first  30 


sq.  ft.,  8  cents  per  square  foot  for  the  next  80  sq.  ft., 

and  f)  cents  per  square  loot    for  all  over  <>  sq.  ft. 

For  root  Ign  the  fee  is  I  cent  per  square  foot  for 
permit  to  erect.     Minimum  charge,  82. 

Km  each  motoi 

i   to     ■■  i'i'  .  .11.28 

5  to   i  •  lie  .    I  no 

LB  i"    10  in* i  00 

<  i\.r      Id     lip     V  00 

ach  genera i<>i ! 

.'(   kilowatts  or  leaa ji  00 

to    i  ■    i  llowatt* 

i.,  to  in  kilowatt* 4.00 

More  than  10  7.00 

special  circuits  for  heating  devices  requiring  mora 

than  ()00  watts,  50  cents  per  circuit,  provided  that  no 
permit  for  installing  meter  or  special  circuit  shall  be 
issued   for  less  than  $1. 

I'm  special  wiring  for  equipment  not  otherwise 
specified,  a  charge  of  $1.50  for  the  first  hour  and  at 
the  rate  of  75  cents  per  hour  for  additional  time  if 
the  minimum  fee  of  50  cents  is  provided. 


Prizes  for  Safety  Appliances  Proposed  by 
Employees 

The  Plymouth  (Mass.)  Electric  Light  Company  has 
offered  three  prizes  to  be  awarded  during  the  year  1917 
for  the  employees  who  suggest  the  best  and  largest 
number  of  safety  devices  to  prevent  accidents  among 
the  employees  of  the  Plymouth  company. 

The  prizes  are  $25,  $15  and  $10  respectively.  Sug- 
gestions are  to  be  made  to  the  manager,  E.  P.  Rowell, 
and  are  to  be  reviewed  by  the  board  of  directors. 


Motor  Drive  of  Rock-Crushing  Plant 

The  rock-crushing  plant  shown  in  the  illustration  ia 
driven  by  a  30-hp.  induction  motor,  and  the  Paterson, 
N.  J.,  contracting  firm  which  operates  the  plant  is  well 
satisfied  with  its  performance. 

Service  is  supplied  by  high-voltage  overhead  lines, 
and  is  transformed  by  the  equipment  illustrated.  The 
motor  is  located  in  the  low  building  directly  behind  the 
transformer  poles.  A  belt  transmits  the  power  from 
the  motor  to  the  crushing  and  conveying  mechanism, 
and  a  winch  with  clutch  attachment  to  the  motor  is 
provided  for  hauling  the  cars  of  rock  up  the  incline. 

An  inclosed  starting  compensator  is  used  with  the 
motor. 

During  the  regular  8-hr.  day  about  50  cu.  yd.  of 
rock  are  crushed  into  sizes  suitable  for  building  mac- 
adam roads.  The  owners  are  well  satisfied  with  the 
equipment  and  consider  that  they  are  making  a  substan- 
tial saving  through  its  use. 


A    30-HP.    MOTOR   DRIVES   THIS    ROCK-CRUSHING    PLANT    WHICH 
TURNS   OUT   50  CU.  YD.   OF   CRUSHED  ROCK   PER  DAY 


i'EBRUARY    3,    1917 


ELECTRICAL     WORLD 


231 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


TRACTIVE  RESISTANCES  OF 

ROADS  AND  PAVEMENTS 

A  Summary  of  Recent  Research  Work  in  the  Depart- 
ment of  Electrical  Engineering  at  the  Massa- 
chusetts Institute  of  Technology 

TRACTIVE  resistance  may  be  denned  as  the  hori- 
zontal force  necessary  for  overcoming  the  road, 
tire,  and  still-air  resistances,  when  the  vehicle  is 
■running  at  constant  speed  on  a  level  surface  in  the 
absence  of  wind.  It  is,  therefore,  in  the  case  of  an 
•electric  truck,  the  force  which,  at  this  speed,  gives  the 
•power  obtained  by  deducting  from  the  total  battery  out- 
put the  axle  frictions  and  all  internal  power  transmis- 
sion mechanism  losses. 


the  fact  that  speed,  wheels  and  tires  also  vary,  must  be 
considered  in  the  use  of  the  table.  It  is  seen,  however, 
that  the  results  of  several  recent  investigations  are  in 
fair  agreement.  The  table  also  shows  in  a  general 
quantitative  way  the  reduction  of  tractive  resistance 
brought  about  by  both  the  introduction  of  modern 
pavements  and  improvements  in  the  construction  of 
vehicles.  The  .great  importance  of  constructing  and 
maintaining  smooth,  hard  and  clean  pavements,  par- 
ticularly for  economical  motor-truck  operation,  is  also 
indicated  by  the  results,  as  has  already  been  pointed 
out  by  other  observers.  Low  tractive  resistance  means 
small  gasoline  consumption  for  gasoline  trucks,  and  a 
reduced  electricity  expense,  or  greater  daily  mileage  on 
a  single  battery  charge  with  electric  trucks.  It  is  seen 
that  the  difference  between  the  figures  for  the  tractive 


EQUIVALENT  PER  CENT  GRADE  OF  TRACTIVE  RESISTANCE  BY  VARIOUS  WRITERS 
Note:    In  making  comparisons  based  on  this  table,  it  must  be  borne  in  mind  that  some  of  the  results  presented  include  various  amounts  of  wheel-bearing  frictions  and  i  nternal  vehicle  losser 

wheels  and  tires  also  vary. 


Type  of 
Road 

Condition 

A.  Morin, 

1842,  Stage 

Coach  or 

Carriage 

M.  Bixio, 
1880, 
Four- 
Wheeled 
Cab 

Beaumont, 
1900,  Iron- 
Tired 
Wheels  at 
Low  Speed 

McCormick, 
1912 

Hall  and 
Hargrave, 

Solid 

Rubber 

Tires, 

1912 

A.  Churchward,  1912: 
Speed,  10  m.p.h. 

F.  E.  Whitney,  1913 

I.  O.  Baker, 

1913, 

Summary  of 

Various 

Tests 

Kennelly 
and  Schurio, 

1915. 
Solid  Rub- 
ber Tires 
Speed 
10  m.pJi. 

3-in.  Tires, 
Solid 
Rubber 

4.5-in. 

Pneumatic 

Tires 

Solid 
Rubber 
Tires 

Pneumatic 
Tires 

Asphalt 

Wood  block. . . 
Woodblock.. . 
Srick  block . . . 

Good 
Good 

• 

1.3-4.3 
1.7 

10.1 
3.5 

1.9 
2.2-2.5 
2.1-3.0 

1.1-1.4 

1.1 

1.1-1.9 

2.0 
2.0-5.3 

6 

1.9 

1.65-2.1 

2.8 

2.7 
1.9 

7 

1.5 

1.6 

2.0 
2.9 

1.7 

2.5',  2.9» 
3.1 

1.0 

1.2 

0.9-2.0 
0.9 

0.75-1.75 
0.75 

1.5-3.5 

1.5-2.5 
0.8-2.0 

2.5-5.0 
1.5-4.0 

1.0-5.0 

5. 

5. 

7.5 

2.5-10 

0.9 
1.1 

1.1* 

1.8* 
1.2» 

•Granite  block . 
•Granite  block . 

• 

Grouted  joints 

.  Stone  block . . . 
Macadam .... 
Macadam .... 
Macadam .... 

Cinder 

Gravel 

Gravel 

Sand 

* 
Good 

• 

Very  bad  4-in. 
ruts 
Good 
Good 
Loose 
Average 
Loose 

1.1 
1.1-2.4 

1.25 

1.4 

.Sand 

16. 

5.0-9.5 

Earth.. . 

Snow 

Fairly  hard 
Fairly  soft 

•Results  stated  cover  range  or  average  of  tractive  resistances  obtained  on  both  good  and  bad  pavements. 
•Without  tire  grips.    'With  tire  grips.    'Road  in  good  condition. 


In  the  accompanying  table  are  given  the  results  on 
tractive .  resistance  obtained  by  various  experimenters. 
Though  most  of  the  figures  given  have  been  derived 
from  published  results  dating  as  far  back  as  1842,  the 
comparative  table  presented  is  believed  to  be  new,  and 
is  here  published  for  the  first  time.  It  will  be  observed 
that  the  figures  are  given  in  "equivalent  per  cent  grade" 
of  tractive  resistance.  A  1  per  cent  equivalent  grade  of 
tractive  resistance  means  that  on  a  level  road  a  hori- 
zontal force  of  20  lb.  would  be  required  to  pull  at  con- 
stant speed  a  2000-lb.  vehicle  having  no  axle  friction  or 
other  internal  mechanism  losses.  This  force  would 
obviously  serve  to  propel  the  same  vehicle  up  a  friction- 
less  grade  of  1  per  cent  in  the  absence  of  tire,  road- 
bed, still-air  and  internal  frictions. 

The  results  given  in  the  last  column  of  the  table  are 
in  strict  accordance  with  the  definition  of  tractive  re- 
sistance stated  in  the  first  paragraph,  while  some  of  the 
-other  figures  include  various  amounts  of  wheel-bearing 
frictions  and  internal  losses.     This  fact,  together  with 


resistances  of  good  and  bad  pavements  of  the  same 
type  may  be  100  per  cent  or  more  of  the  value  for  the 
same  road  in  good  condition.  This  increased  resistance 
with  increasing  pavement  wear  obviously  produces  a 
corresponding  though  not  necessarily  proportionate  in- 
crease in  the  motive  power  of  a  motor  vehicle  or  a  re- 
duction of  speed,  or  both.  Bad  pavements  are,  there- 
fore, in  a  great  many  cases,  a  direct  impediment  to  the 
economic  use  of  motor  vehicles. 

The  results  of  the  last  column  in  the  table  were  ob- 
tained in  an  experimental  investigation  carried  on  in 
the  Research  Division  of  the  Electrical  Engineering  De- 
partment at  the  Massachusetts  Institute  of  Technology, 
with  the  aid  of  a  1000-lb.  (450  kg.)  electric  truck  with 
solid  rubber  tires.  The  complete  report  on  this  research 
was  published  in  the  Proceedings  of  the  American  In- 
stitute of  Electrical  Engineers,  June,  1916,  Vol.  XXXV, 
pages  1011-1039,  under  the  title  of  "Tractive  Resist- 
ances to  a  Motor  Delivery  Wagon  on  Different  Roads 
and  at  Different  Soeeds."  by  A.  E.  Kennelly  and  O.  R. 
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Schurig.     An  .ii-ii.ni  prepared  by  the  uune  autl 
ami   entitled   "Recent    Inve  tigationi  of   Tractive    R< 
sistance  to   Motor  Trucks  on   Roads  and   Pavements," 
presented  on  Dee.  28i  L916,  at  i h«-  Highway  l-inv^i 
neering  Session  of  the  American  Association  i'<>r  the 
Advancement  of  Science  In  New  York. 

The  Investigation  Involved  test  runs  over  definite 
lengths  of  road  at  constant  speed  to  determine  the  bat 
tery  output,  and  laboratory  tests  t<>  determine  the  losses 
to  be  deducted.  The  results  obtained  are  m>  over-all 
efficiency  of  truck  mechanism;  (2)  tractive  resistances 
of  a  number  of  urban  roads,  and   (8)  an  analysis  of 

tractive   resistance  into  its  components.      The   following 

urban  pavements*  when  in  good  condition,  are  enumer- 
ated in  the  order  of  their  desirability  for  vehicle  opera- 
tion   from   the   point    of   view   of   tractive   resistance   at 

20  km.  I  12.4  miles)  per  hour,  as  found  in  this  Investi- 
gation: (1)  Asphalt;  (2)  wood  block;  (8)  hard  smooth 
macadam;     (-1)     brick    block;     (5)     granite    block    with 

cement-filled  joints;  (6)  cinder;  (7)  gravel;  (8)  gran- 
ite block  with  Band-filled  .joints.  The  results  for  equiva- 
lent grade  of  tractive  resistance  obtained  in  this  in- 
vestigation range  from  0.9  per  cent  on  the  best  asphalt 
road,  at  a  speed  of  10  miles  (16  km.)  per  hour,  to  2.7 
per  cent  on  a  very  poor  macadam  pavement,  at  a  speed 
of  about  12  miles  (19.3  km.)  per  hour. 

This  investigation  should  stimulate  additional  re- 
searches in  the  same  field  on  subjects  such  as:  (a) 
Tractive  resistances  on  country  roads;  (b)  tractive 
resistances  to  vehicles  with  different  tires;  (c)  tractive 
resistances  of  urban  roads  at  speeds  below  10  miles 
(16  km.)  per  hour;  {d)  tractive  resistances  at  speeds 
in  excess  of  15  miles  (24  km.)  per  hour;  (e)  tractive 
resistances  for  heavy-duty  trucks. 

Generators,  Motors  and  Transformers 

French  and.  American  Standardization  Rules. — A.  S. 
Milhoud. — The  author  outlines  the  tests  prescribed  by 
the  standardization  rules  of  the  American  Institute  of 
Electrical  Engineers  and  compares  them  with  those  of 
the  Union  des  Syndicats  de  l'filectricite  and  of  the  Asso- 
ciations des  Proprietaires  d'Appareils  a  Vapeur.  He 
concludes  that  the  American  tests  are  better  adapted  to 
meet  the  conditions  of  operation  of  the  different  ma- 
chines.— La  Lumiere  Elec,  Dec.  23,  1916. 

Influence  of  Temperature  on  the  Friction  Losses  and 
Efficiency  of  Dynamos. — W.  Peukert. — The  method  of 
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FIG.    1 — RELATION   BETWEEN   THE   FRICTION   LOSSES,    SPEED  AND 
TEMPERATURE 

allowing  a  machine  to  lose  speed  gradually  and  come  to 
rest  is  frequently  used  for  determining  the  losses  in  the 
machine.  In  this  way  the  amount  of  the  total  losses  can 
be  ascertained  and  the  various  losses  can  be  separated. 
The  friction  losses  can  be  divided  into  those  due  to  air 
friction  and  bearing  friction,  on  the  one  hand,  and 
those  due  to  brush  friction  on  the  other.     This  is  done 


by  carrying  oul  two  similar  teste,  In  one  of  winch  the 

machine    Is    allowed    to  come    to    rest    with    the    bin 

■  ag  "ii  the  commutator  and  the  magnets  un<  ■■  ited, 

and   in   the  oilier  case  the  brushes  are  lifted.      No  really 

SBSful  method  has  yet   been   indicated  for  Beparal 
the  losses  due  to  air  friction  and  bearing   friction.     The 

difficulty  lies  In  the  fact  that  both  depend  on  the  tem 
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FIG.    2 — RELATION     BETWEEN     THE    NO-LOAD    LOSSES    AND    THE 
SPEED   AT    DIFFERENT    TEMPERATURES 

perature,  but  vary  according  to  different  laws.  The 
relation  ®f  air  friction  to  temperature  has  not  been 
properly  ascertained,  so  that  no  calculations  are  possi- 
ble. Brush  friction  also  varies  with  temperature.  The 
object  of  the  author's  tests  was  to  investigate  the  effects 
of  a  change  of  temperature  on  the  friction  losses.  An 
ordinary  shunt  motor  was  used,  which  at  full  load  took 
26  amp.  at  440  volts  and  ran  at  1100  r.p.m.  The  normal 
exciting  current  was  0.554  amp.  The  room  in  which 
the  motor  ran  could  be  artificially  heated  to  any  desired 
temperature.  The  experiments  were  carried  out  very 
slowly  and  carefully  to  make  sure  that  the  machine 
was  at  the  exact  temperature.  In  Fig.  1  the  total 
friction  losses  for  the  different  temperatures,  which 
were  kept  constant,  are  shown  in  relation  to  the  speed. 
These  curves  show  very  clearly  the  decrease  of  the  fric- 
tion losses  with  temperature.     Fig.  2  shows  the  change 
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FIG.    3 — RELATION   BETWEEN   THE   FRICTION   LOSSES,  THE 
EFFICIENCY  AND  THE  TEMPERATURE 

of  the  no-load  losses  with  temperature;  these  also  de- 
crease with  an  increase  of  temperature.  Fig.  3  gives 
the  curve  of  the  friction  losses  for  a  constant  normal 
speed  of  1100  revolutions  as  function  of  the  tempera- 
ture. The  friction  loss  at  constant  speed  decreases  with 
an  increase  of  temperature.  The  second  curve  gives 
the    efficiency     of    the    motor    and     shows    the    rise 
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from  86.68  per  cent  at  18  deg.  C.  to  88.35  per  cent  at 
54  deg.  C—  From  Elek.  Zeit.,  Nov.  17,  1916,  translated 
in  abstract  in  London  Electrician,  Dec.  22,  1916. 

Lamps  and  Lighting 

Lighting  Conditions  in  England. — L.  Gaster. — A 
paper  read  before  the  British  Illuminating  Engineering 
Society  dealing  with  the  present  light  conditions  in 
England.  The  author  discusses  the  effects  of  the  Day- 
light Saving  Act  and  the  problems  of  economy  in  artifi- 
cial light.  The  Committee  on  the  Health  of  Munition 
Workers  has  been  carrying  out  many  detailed  investi- 
gations into  the  effect  on  output  in  munition  factories 
of  changing  hours  of  work,  and  it  is  suggested  that 
while  detailed  investigations  into  other  variations  in 
conditions  affecting  the  health  and  efficiency  of  muni- 
tion workers  are  being  made,  the  influence  of  changing 
conditions  of  lighting  could  also  be  studied.  The  pres- 
ent lighting  conditions  in  the  streets  of  London  are 
also  discussed. — London  Electrician,  Dec.  22,  1916. 

Generation,  Transmission  and  Distribution 

Heat  Transmission  Through  Boiler  Tubes. — E.  A. 
Fessenden  and  J.  W.  Haney., — An  account  of  an  ex- 
perimental investigation  carried  out  at  the  University 
of  Missouri.  The  authors  sum  up  the  theories  of  heat 
transference  and  discuss  the  inadequacy  of  the  formulae 
in  current  use.  They  then  give  a  detailed  account  of 
their  tests,  the  object  of  which  was  to  determine  the 
law  of  decrease  in  temperature  of  the  gases  passing  over 
the  boiler  heating  surface.  The  results  are  given  in 
numerous  tables  and  diagrams.  The  coefficient  of  heat 
transmission  is  defined  as  the  number  of  heat  units 
(B.t.u.)  transmitted  per  hour  per  square  foot  of  heating 
surface  (measured  on  the  inside  of  the  tube)  per  degree 
temperature  difference  between  the  boiler  water  and  the 
hot  gases.  From  the  authors'  experiments  as  well  as 
from  extended  Babcock  &  Wilcox  tests  it  is  concluded 
that  the  rate  at  which  the  heat  is  transferred  from 
gases  to  water  is  not  directly  proportional  to  the  tem- 
perature difference,  but  that  the  rate  itself  depends  on 
the  temperature  difference. — University  of  Missouri 
Bulletin,  Vol.  17,  No.  26,  October,  1916. 

Utilization  of  Water  Power  in  Ireland. — At  a  recent 
lecture  before  the  Belfast  Association  of  Engineers,  A. 
W.  Brown  suggested  the  transmission  of  power  gen- 
erated from  the  tidal  rise  and  fall  of  the  water  at 
Strangford  Lough  and  Lough  Neagh  to  Belfast.  Thus, 
at  Strangford  Lough  there  are  20  square  miles  of  water 
available;  the  spring  tides  have  a  rise  of  14.5  ft.  and 
the  neap  tides  a  rise  of  11.5  ft.,  with  a  range  of  7.5  ft. 
About  20,000  hp.  could  be  developed  for  a  period  of  two 
and  one-half  hours,  the  power  available  varying  from 
maximum  to  minimum  every  six  hours.  Large  storage 
batteries  would  be  needed,  or  extra  water  storage  at 
Strangford  Estuary  and  Magee  Island  could  be  de- 
signed. The  ordinary  navigation  of  the  lough  would  not 
be  interfered  with. — London  Electrician,  Jan.  5,  1917. 

Wires,  Wiring  and  Conduits 

Investigation  of  Cartridge-Inclosed  Fuses. — The  full 
report  of  the  Bureau  of  Standards  in  the  case  of 
Economy  Fuse  &  Manufacturing  Company  versus  Un- 
derwriters' Laboratories  (Inc.)  concerning  the  fire  and 
accident  hazard  of  the  Economy  refillable  fuse  as  com- 
pared with  approved  fuses.  The  report  covers  more 
than  200  pages.  The  board  of  referees  consisted  of  E. 
B.  Rosa,  H.  B.  Brooks,  Burton  McCollum,  W.  J.  Canada 
and  F.  W.  Glading.  The  Bureau's  investigation  shows 
that  the  Economy  fuse  when  new  and  properly  filled  or 
refilled  operates  satisfactorily  under  the  most  common 
working  conditions  of  overload  and  moderate  short- 
circuits  when  in  circuits  with  low  inductance,  and  pos- 


sesses some  marked  advantages  over  the  approved  fuses 
with  which  it  has  been  compared.  The  Bureau's  find- 
ing recommends  that  Economy  fuses  be  not  approved 
at  present  for  general  use  on  the  same  basis  as  fuses 
at  present  listed  as  standard  by  Underwriters'  Labora- 
tories (Inc.),  but  that  their  use  be  permitted  by  munici- 
pal and  underwriters'  inspection  departments  under  con- 
ditions where  their  performance  can  be  observed  by 
each  inspection  department  until  sufficient  experience 
regarding  their  performance  under  service  conditions 
can  be  obtained  to  justify  an  unqualified  approval  or 
refusal  to  approve. — Technologic  Paper,  Bureau  of 
Standards,  No.  74,  Dec.  1,  1916. 

Electrophysics  and  Magnetism 

Collisions  of  Electrons  with  Gas  Molecules. — K.  T. 
Compton  and  J.  M.  Benade. — An  account  of  a  study 
of  the  collisions  between  electrons  and  gas  molecules 
undertaken  to  find  information  regarding  molecular  and 
atomic  structures.  The  general  plan  of  the  experi- 
ments was  to  project  electrons  with  a  definite  velocity 
through  a  hole  in  a  plate  so  that  they  moved  toward  a 
second  parallel  plate  against  a  retarding  field  which  was 
insufficient  to  prevent  their  reaching  the  plate  unless 
they  collided  on  the  way.  From  the  relative  numbers 
reaching  the  second  plate  at  various  distances  from  the 
first  plate  the  average  number  of  collisions  per  centi- 
meter path  by  each  electron  could  be  easily  calculated. 
From  the  results  obtained  in  the  experiments  the  fol- 
lowing conclusions  are  drawn:  An  electron  is  not  al- 
ways stopped  whenever  it  strikes  the  spherical  region 
which  we  sometimes  call  the  molecule;  whence  it  is  con- 
cluded that  the  molecule,  or  its  field  of  force,  does  not 
possess  radial  symmetry.  The  energy  lost  by  an  elec- 
tron in  striking  or  passing  a  molecule  is  a  function  of 
the  least  distance  between  their  paths  and  is  shown  to 
vary  inversely  as  the  tenth  power  of  the  distance  in  the 
case  of  nitrogen.  It  is  also  shown  theoretically  that 
this  loss  of  energy  should  be  greatest  in  the  case  of 
heavy  complex  molecules,  less  in  the  case  of  light  sim- 
ple molecules  and  very  small  in  the  case  of  monatomic 
molecules — thus  accounting  for  the  phenomena  of  elas- 
tic and  inelastic  impacts.  From  the  experimental  data, 
assisted  by  theoretical  considerations,  the  authors  are 
able  to  calculate  the  natural  frequency  of  a  nitrogen 
atom  with  a  fair  degree  of  accuracy.  There  is  no  such 
thing  as  a  definite  collision  between  an  electron  and  a 
gas  molecule;  the  phenomena  which  have  been  thus  ac- 
counted for  must  be  explained  as  the  results  of  deflec- 
tions and  losses  of  energy  in  amounts  which  depend 
on  the  distance  between  the  electron  and  a  molecule  at 
their  nearest  approach. — Phys.  Rev.,  November,  1916. 

Telegraphy,  Telephony  and  Signals 

Audion. — Marius  Latour. — A  brief  theoretical  dis- 
cussion of  the  audion  in  which  the  author  deduces  the 
general  characteristic  equations  of  the  audion  operat- 
ing as  amplifier,  without  giving  specific  numerical  con- 
stants.— London  Electrician,  Dec.  1,  1916. 

Miscellaneous 

Combination  of  Two  French  Electrical  Journals. — 
Beginning  with  January,  1917,  La  Lumiere  Electrique 
and  La  Revue  Electrique  will  be  combined  as  one  publi- 
cation with  the  title  Revue  Generale  de  Vtlectricite: 
It  will  be  the  official  organ  of  the  French  Association  of 
Central  States  (Union  des  Syndicats  de  l'Electricite). 
The  program  of  the  new  journal  will  be  outlined  in  the 
first  issue  by  Andre  Blondel.  The  two  editors-in-chief 
will  be  J.  Blondin  and  J.  de  Soncy.  There  shall  be 
four  sections — a  scientific  and  technical  section,  an 
industrial  section,  an  economic  and  financial  section, 
and  a  legal  section. 
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LITTLE  PROGRESS  ON 

WATER-POWER  LEGISLATION 


Senator     Walsh     Announces    That 
Bill    Before    Senate    at     Least 
Prospect    Bill    Will    Pass 


He     Will     Keep 
One    Day — 
Senate 


Senator  Walsh,  who  is  in  charge  of  the  water-power 

bill  in  the  Senate,  has  refrained  from  standing  on  his 

rights  in  regard  to  the  bill,  in  order  to  serve  the  gen- 
eral public  interests  as  to  appropriation  bills,  and  has 
not  insisted  thai  the  bill  be  kept  before  the  Senate  the 
past  week  or  so,  as  he  has  had  the  right  to  do  under 
the  rule  which  made  the  bill  the  so-called  "unfinished 
business"  of  the  Senate.  Hence,  there  has  been  little 
done  in  regard  to  the  bill,  excepting  the  perfecting  of 
amendments  by  Senators  in  their  own  offices,  ready  to 
offer  when  the  time  for  amending  the  bill  comes. 

Senator  Walsh,  however,  announced  to  a  representa- 
tive of  the  Electrical  World  in  Washington  that  he 
would  keep  the  bill  before  the  Senate  at  least  one  day, 
and  would  insist  upon  a  night  session  for  its  discussion. 

"There  is  a  prospect  that  the  bill  will  pass  the  Sen- 
ate at  this  session,"  Senator  Walsh  said,  "although  I 
would  not  care  to  say  how  good  that  prospect  is.  The 
Senate  committee,  I  understand,  is  preparing  some 
amendments  to  the  substitute  bill  which  the  Senate  com- 
mittee reported,  and  it  is  still  impossible  to  say  what 
the  House  will  do  with  the  bill  even  if  the  Senate  fin- 
ishes it  at  this  session." 


UNITED  STATES  CHAMBER 

OF  COMMERCE  CONVENTION 

Department  of  Commerce  Urged  to  Find  Out  Cost 

of  Doing  Business — Daylight  Saving  Action 

by    Congress    Recommended 

The  fifth  annual  convention  of  the  Chamber  of  Com- 
merce of  the  United  States  was  held  in  Washington  on 
Jan.  31,  Feb.  1  and  2,  with  a  program  of  especial  inter- 
est to  business  men  concerning  conditions  after  the  war. 
President  Wilson  and  former  President  Taft  both  spoke 
at  the  banquet  which  concluded  the  convention. 

Congressional  action  to  set  all  the  clocks  of  the  country 
one  hour  ahead  of  the  present  standard  time  was  recom- 
mended by  the  chamber's  committee  on  "daylight  sav- 
ing." The  committee  on  railroads  urged  action  by  the 
present  session  of  Congress  to  prevent  strikes  and  lock- 
outs on  interstate  railroads.  The  committee  on  com- 
merce urged  that  the  Department  of  Commerce  "find 
out  what  it  costs  to  do  business  in  the  United  States," 
and  should  deduce  from  the  figures  obtained  what  per- 
centage business  concerns  spend  of  their  total  incomes 
on  specific  items,  such  as  deliveries.  The  commerce 
committee  also  urged  that  the  Department  circulate 
more  information  regarding  the  highly  efficient  concerns 
of  the  country  and  should  work  out  for  the  betterment 
of  business  generally  still  better  methods  than  it  finds 
in  use  in  any  actual  business. 

The  committee  on  vocational  education  reported  that 
"the  vocational  education  bill  now  before  Congress  will 


have  failed  of  its  ideal  if  it  does  not  stimulate  the  States 
to  undertakings  in  vocational  education  far  in  exi 
of   the   amounts  appropriated    for   this   purpose   by   the 

federal  government." 

The  committee  on  statistics  and  standards  urged  the 
creation  Of  a  federal  commission  for  the  survey  of  all 
census  statistics. 


CENTRAL  STATION  MEN  TO 

MOBILIZE  AT  PROVIDENCE 

New   England   Section  of  the   N.E.L.A.   Will   Make 

a  Tour  of  the  Narragansett  Company's  System 

and  Hold  Session  in  Rhode  Island  Capital 

Under  the  auspices  of  the  New  England  Section  of 
the  National  Electric  Light  Association,  a  visit  of  cen- 
tral station  and  other  electrical  men  will  be  made  on 
Feb.  15  to  the  headquarters  of  the  Narragansett  Electric 
Lighting  Company  at  Providence,  R.  I.  Special  cars 
will  be  attached  to  the  10.05  a.  m.  train  from  the  South 
station,  Boston,  for  Providence,  and  upon  arriving,  the 
party  will  visit  the  departments  of  chief  interest  to  them 
in  the  Narragansett  organization,  starting  in  the  com- 
pany's electric  shop  at  the  Turks  Head  Building.  At 
12.45  p.  m.  luncheon  will  be  served  in  Association  Hall, 
360  Eddy  Street,  and  at  1.30  p.  m.  ten-minute  talks  will 
be  given  by  the  following  representatives  of  the  Narra- 
gansett company:  E.  R.  Davenport,  on  "Sales;"  J.  E. 
Gray,  on  "Power;"  A.  H.  Allcott,  on  "Appliances;"  and 
F.  A.  Gallagher,  Jr.,  on  "Lighting."  The  film,  "The 
King  of  the  Rails,"  will  be  shown  at  this  meeting  and 
the  return  to  Boston  will  be  made  at  4  p.  m.  Miss  0.  A. 
Bursiel,  secretary  of  the  New  England  Section,  149  Tre- 
mont  Street,  Boston,  Mass.,  is  receiving  notifications 
from  members  and  others  proposing  to  attend.  M.  R. 
Griffeth,  84  State  Street,  Boston,  is  chairman  of  the 
excursion  committee. 


TERMINAL  ENGINEERS'  CLUB 

New  Society  Formed  to  Encourage  Study  of  Freight 
Problems 

The  Society  of  Terminal  Engineers  has  just  been 
chartered  to  promote  the  study  of  terminal  engineering 
and  mechanical  freight  handling  as  a  specialty. 

The  organization  has  three  grades  of  membership — 
members,  associate  and  junior.  The  member  grade  is 
open  to  professors  of  civil  and  mechanical  engineering 
and  engineers  specializing  in  terminal  work.  Associate 
membership  applies  to  officers  and  others  connected  with 
concerns  manufacturing  freight-handling  appliances  and 
terminal  equipment,  and  those  whose  work  and  interests 
enable  them  to  co-operate  in  the  aims  of  the  society. 
Junior  members  comprise  recent  graduates  who  will 
specialize  in  terminal  engineering  and  young  engineers. 

The  partial  organization  so  far  effected  is :  President, 
H.  McL.  Harding,  New  York;  vice-presidents,  Gen.  W. 
H.  Bixby,  U.  S.  A.,  Washington,  and  John  Meigs,  Phila- 
delphia ;  treasurer,  W.  J.  Barney,  New  York ;  secretary, 
J.  Leonard,  1133  Broadway,  New  York. 
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FURTHER  CURTAILMENT  OF 

NIAGARA  POWER  FROM  CANADA 

The   Ontario   Hydro-Electric   Commission   Demands 

an  Additional  Block  of  50,000  Hp.,  Delivery 

to  Commence  by  April  1 

An  additional  block  of  50,000  hp.  has  been  demanded 
from  the  Canadian  Niagara  power  companies  by  the 
Ontario  Hydro-Electric  Commission  not  later  than  April 
1.  This  means  further  curtailment  of  power  that  is 
now  being  sent  across  the  Niagara  frontier  into  New" 
York  State.  The  Canadian  Niagara  Power  Company, 
the  Ontario  Power  Company  and  the  Electrical  Devel- 
opment Company  are  arranging  for  the  delivery  of  the 
power  so  that  the  entire  responsibility  will  not  rest 
upon  any  individual  generating  company. 

Announcement  of  this  new  demand  by  the  Hydro- 
Electric  Commission  came  as  a  complete  surprise  to  the 
power  companies  and  industries  along  the  American 
Niagara  frontier  which  are  dependent  upon  Canadian 
power  to  keep  their  plants  in  operation.  The  Canadian 
Niagara  power  companies  recently  allowed  the  commis- 
sion a  block  of  50,000  hp.,  and  it  was  the  belief  at  that 
time  that  no  other  demands  would  be  made  until  after 
the  Canadian  government  had  reached  a  decision  on  the 
hearings  held  before  the  Minister  of  Inland  Revenue. 

Although  the  additional  4400  cu.  ft.  of  water  per  second 
which  is  now  being  diverted  from  the  Niagara  River 
by  American  generating  companies  under  authority  of 
the  Niagara  water-power  legislation  approved  by  Con- 
gress and  the  President  has  tended  to  relieve  the  power 
situation  in  western  New  York,  the  cutting  off  of  a 
block  of  50,000  hp.  from  Canada  will  have  the  same 
effect  upon  the  power  situation  as  before  the  enactment 
of  temporary  power  legislation  by  Congress.  The  4400 
cu.  ft.  per  second  generates  50,000  hp.  which  is  divided 
up  between  the  Hydraulic  Power  Company  and  the 
Niagara  Falls  Power  Company.  The  former  is  allowed 
to  divert  an  additional  2400  cu.  ft.  and  the  latter  is  al- 
lowed an  additional  2000  cu.  ft.  per  second.  The  war 
department  announced  that  this  allotment  is  subject  to 
change  if  consumers  feel  they  are  not  being  treated 
fairly  by  the  power-generating  companies. 

This  temporary  permit  expires  on  July  1,  and  unless 
there  is  an  extension  of  time  granted  by  the  war  de- 
partment or  permanent  legislation  is  enacted  by  Con- 
gress, there  will  be  a  serious  shortage  of  power  in  west- 
ern New  York  after  that  date.  With  practically  no 
power  being  imported  from  Canada,  many  industries 
either  will  be  forced  into  temporary  idleness  or  else 
take  up  residence  in  Canada. 


how  soon  the  electrification  through  the  Cascade  Moun- 
tains to  the  Coast  will  be  undertaken,  it  has  been  an- 
nounced that  the  surveys  for  this  work  are  now  under 
way.  In  financial  circles  it  is  reported  that  a  portion  of 
the  $25,000,000  4.5  per  cent  general  and  refunding  mort- 
gage bonds  recently  sold  to  a  syndicate  headed  by  Kuhn, 
Loeb  &  Company  and  the  National  City  Bank  of  New 
York,  will  be  used  for  this  additional  electrification. 


ST.  PAUL  ELECTRIFICATION 

TO  BE  EXTENDED  TO  COAST 

Surveys  of  400  Miles  of  Additional  Trackage  Now 
Being  Made  Preparatory  to  Extending  Electrifica- 
tion from  Avery,  Idaho,  to  Western  Terminus 

Electrification  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  already  completed  through  the  Rocky  and  Belt 
Mountains  and  nearly  finished  through  the  Bitter  Root 
range,  is  to  be  extended  to  the  Pacific  Coast.  Announce- 
ment of  the  plans  for  this  project  has  been  made  by  C. 
A.  Goodnow,  assistant  to  the  president  of  the  St.  Paul 
system. 

On  the  railroad's  Puget  Sound  line  a  stretch  of  416 
.miles  is  now  being  operated  electrically  and  the  work  on 
24  miles  from  East  Portal  to  Avery,  Idaho,  is  to  be  fin- 
ished in  February.  The  completion  of  this  section  of 
the  work  will  finish  the  original  electrification  program 
of  440  miles.    While  it  has  not  been  definitely  decided 


PROGRAM  FOR  A.I.E.E. 

MIDWINTER  CONVENTION 

In   Addition   to   Five    Technical   Sessions,   Arrange- 
ments Have  Been  Made  for  a  Number 
of  Inspection  Trips 

Arrangements  have  been  completed  for  the  fifth  an- 
nual midwinter  convention  of  the  American  Institute  of 
Electrical  Engineers  to  be  held  at  the  Engineering 
Societies  Building,  New  York  City,  on  Feb.  14,  15  and 
16.  In  addition  to  five  technical  sessions,  plans  have 
been  made  for  a  number  of  interesting  inspection  trips, 
an  informal  reception  and  a  dinner  dance. 

Each  of  the  three  days  is  devoted  to  some  particular 
phase  of  electrical  engineering.  The  papers  for  Wednes- 
day's sessions  refer  to  the  heating  and  temperature  of 
generators,  and  the  protective  devices.  Thursday  is  de- 
voted to  electrophysics,  three  papers  under  this  heading 
being  scheduled  for  the  morning  session,  and  a  lecture 
in  the  evening  by  Prof.  R.  A.  Millikan  on  "Modern 
Physics."  Members  of  the  American  Physical  Society 
have  been  invited  to  participate  in  both  of  these  ses- 
sions. The  two  sessions  on  Friday  are  to  be  devoted 
to  the  subjects  of  direct-current  and  alternating-current 
motor  control. 

In  addition  to  a  dinner-dance  to  be  held  at  the  Hotel 
Astor  on  Friday  evening,  Feb.  16,  the  entertainment 
committee  has  provided  for  an  informal  reception  to 
be  held  at  the  close  of  Professor  Millikan's  lecture  on 
Thursday  evening.  This  reception  will  be  held  in  the 
institute  headquarters. 

The  following  companies  have  offered  an  opportunity 
to  those  in  attendance  at  the  convention  to  inspect  their 
power  houses  and  substations  with  particular  reference 
to  those  enumerated  below.  Thursday  afternoon  has 
been  selected  for  these  visits:  Edison  Electric  Illumi- 
nating Company  of  Brooklyn,  Gold  Street  power  station ; 
Interborough  Rapid  Transit  Company,  Fifty-ninth 
Street  and  Seventy-fourth  Street  stations;  New  York 
Central  &  Hudson  River  Railroad  Company,  Port  Morris 
power  house,  substations,  Grand  Central  Terminal;  the 
New  York  Edison  Company,  Waterside  station,  Thirty- 
eighth  Street  and  First  Avenue;  the  New  York  Tele- 
phone Company,  Walker  Street  building;  Public  Service 
Electric  Company,  Newark,  N.  J.,  Essex  power  house. 

The  following  technical  program  has  been  arranged: 

Wednesday  morning — Opening  address  by  President 
H.  W.  Buck.  Standards  Session.  "Internal  Tempera- 
tures of  Alternating-Current  Generators,"  by  Ralph 
Kelly.  Wednesday  afternoon — Protective  Devices  Ses- 
sion. "Reactors  in  Hydroelectric  Stations,"  by  J.  Allen 
Johnson;  "The  Effect  of  Current-Limiting  Reactors  in 
Steam  Turbine  Stations  Under  Short-Circuit  Condi- 
tions," by  Paul  B.  Juhnke;  "Protection  of  Transformer 
Neutrals  Against  Destructive  Transient  Disturbances," 
by  Max  H.  Collbohm.  Wednesday  evening — Board  of 
directors'  dinner,  University  Club. 

Thursday  morning — Electrophysics  Session.  "Corona 
and  Rectification  in  Hydrogen,"  by  J.  W.  Davis  and  C. 
S.  Breese;  "The  Electric  Strength  of  Air-VII,"  by  J. 
B.  Whitehead  and  W.  S.  Brown;  "Oscillating  Current 
Circuits  by  the  Method  of  Generalized  Angular  Veloci- 
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trips;  slectrophj   h    committee  nesting;  standard  .  com 
nut  tee  meeting ;  board  of  directors'  meeting ;  other  com 
mittee  meetings  will  be  held  as  specified  in  notice 
committee    members.      Thui  evening     "Modern 

Physics,"  bj  K.  A.  Millikan. 

Fridaj   morning     Direct  Current  Motor  Control  Ses- 
sion.    "Industrial   Controllers  with   Particular   Rel 
ences  to  the  Control  of  Direct-Current  Motors,"  by  li.  D. 
James;  "Analysis  of  Starting  Characteristics  of   Mo 
bj    K.  I     Hansen.     Friday  afternoon     Alternat- 
Ing-Currenl  Motor  Control  Session.    "Tran  lent  Condi- 
tions in  Asynchronous  Induction  Machines  and  Their 
Relation  to  Control,"  by  R.  E.  Sellmund;  "Performance 
of  Polyphase  induction  Motor  Under  Unbalanced  Sec 
ondary  Conditions,"  by  A.  A.  Gazda 


power  t"  move  the  limited  amount  of  bituminous  coal 
being  mined,  There  is  s  market,  at  home  and  for  ex- 
port,  for  more  coal  than  can  be  gol  out  this  winter. 

.M  mine  opera!  inns  are  now  limited  hy  lack  of  t  ransporta 
lion   and   can    he    increased    iimiv    rapidly   than   tie'   rail 
road   deficiency   can    DC    remedied.      In   our   own   case  we 
Bel    delayed    delivery    Of  contract    coal    to   he   followed 
by  higher  mine  prices  and  that  it  will  he  months  before 
the  coal  market  will  be  normal." 


COAL  SHORTAGE  SERIOUSLY 

HANDICAPS    CENTRAL    STATIONS 

Many  Companies  Forced  to  Buy  Coal  in  the  Open 

Market  at  Greatly  Increased  Cost  Because  of 

Railroad  Embargoes  and  Car  Shortage 

As  has  been  reported  in  these  columns  from  time  to 
time  many  central  stations  in  the  Eastern  sections  of 
the  country  have  been  seriously  handicapped  by  the 
failure  of  the  railroads  to  make  deliveries  of  coal  in 
transit.  In  a  number  of  cases  large  companies  have  had 
to  buy  coal  wherever  it  could  be  found  at  prices  two 
and  three  times  normal  in  order  to  avoid  shutdown. 
In  other  cases  the  companies  have  had  to  draw  on  and 
use  up  their  reserve  supplies,  causing  very  much  un- 
easiness to  the  management. 

The  case  of  the  Detroit  Edison  Company  is  not  unlike 
that  of  many  other  large  companies  and  reflects  present 
conditions  admirably.  In  his  annual  report  Alex.  Dow, 
president  and  general  manager  of  the  Detroit  Edison 
Company,  comments  on  the  coal  situation  as  follows: 

"In  comparing  the  ratio  of  operating  expenses  to 
gross  earnings  with  the  figures  for  1915,  there  should 
be  added  to  the  stated  $5,489,092.83  the  special  deduc- 
tion from  1916  income  $98,296.39  made  for  the  pur- 
pose of  charging  back  to  the  year  its  fair  share  of  the 
extraordinary  mid-winter  expense  for  fuel.  The  prices 
of  all  materials  and  supplies  and  the  rates  of  wages, 
hourly  and  weekly,  have  risen  steadily  during  1916, 
reaching  figures  even  greater  than  we  anticipated  a  year 
ago.  The  operating  ratio  did  not  show  a  proportionate 
increase  from  month  to  month  because  our  plants  have 
been  operating  at  high  load  factor;  because,  naturally, 
the  increase  in  gross  earnings  has  not  carried  with  it 
an  immediate  increase  of  general  expense,  and  particu- 
larly because  until  October  we  were  supplied  with  suf- 
ficient coal  under  contracts  holding  over  from  1915,  or 
made  at  fair  prices  during  the  first  half  of  1916.  In 
October,  however,  shortage  of  cars  and  congestion  of 
railroads  compelled  us  to  draw  unreasonably  upon  our 
coal  stocks,  and  by  the  end  of  November  there  was  seri- 
ous interference  with  our  fuel  supply.  The  interference 
ranged  from  25  per  cent  curtailment  of  shipments  from 
mines  on  one  coal  railroad,  because  of  car  shortage,  all 
the  way  to  absolute  stoppages  for  days  at  a  time  (for 
weeks,  in  one  case)  of  shipments  from  other  roads. 
Notwithstanding  that  our  fuel  contracts  were  for  ample 
quantities  and  were  made  with  twenty-two  mines  on 
four  different  coal  railroads,  it  was  necessary  to  begin 
buying  extra  coal  in  November  wherever  we  could  find 
it  on  wheels  and  to  continue  buying  at  high  prices  up 
to  the  present  time. 

"The  deepest  cause  of  the  present  unsatisfactory  con- 
dition is  that  the  railroads  have  neither  cars  nor  motive 


CHAIRMAN  WEED  ADVOCATES 

FRANK  AND  OPEN  POLICY 

Secret  Influence  or  Questionable  Methods,  He  Main- 
tains, Are  Unworthy  of  Any  Legitimate  Enter- 
prise,   and    Especially    of    a    Public    Utility 

An  important  declaration  of  policy  for  public  utility 
companies  was  given  by  Chairman  A.  R.  Weed  of  the 
Massachusetts  Gas  and  Electric  Light  Commission  at  a 
Boston  Edison  street  lighting  rate  arbitration  hearing 
on  Jan.  22.  The  legal  expenditures  of  the  Edison  com- 
pany have  been  attacked  by  the  city  of  Boston  at  con- 
siderable length  during  the  past  fortnight,  and  on  behalf 
of  the  city  much  criticism  has  been  leveled  at  the  com- 
pany for  its  alleged  inability  to  itemize  these  expendi- 
tures sufficiently  to  satisfy  the  city  as  to  their  pro- 
priety. J.  Otis  Wardwell,  of  Burdett,  Wardwell  &  Ives, 
counsel  for  the  company,  was  on  the  stand  under  exami- 
nation as  to  funds  disbursed  by  him,  when  Chairman 
Weed  said,  after  a  conference  of  the  commission : 

"I  think  there  is  something  that  should  be  said  for 
the  board  while  you  are  here,  Mr.  Wardwell.  Of  course 
the  issues  that  have  been  raised  by  some  of  the  mat- 
ters that  have  been  disclosed  here  are  certainly  much 
broader  than  this  case,  and  raise  a  fundamental  issue 
which  this  case  can't  decide,  whatever  our  decision  may 
be.  And  the  board  after  the  hearing  of  last  Wednes- 
day had  concluded  that  such  inquiry  as  it  should  make 
should  be  made  independently  of  this  case.  Of  course 
it  is  perfectly  true,  I  think,  that  an  issue  which  raises 
really  the  fundamental  question  of  what  character  of 
relations  should  be  established  between  public  service 
corporations  and  the  properly  constituted  public  au- 
thorities is  one  of  the  very  highest  importance. 

"I  want  to  make  it  perfectly  clear,  so  far  as  I  am 
personally  concerned,  that  I  do  not  feel  any  objects, 
however  legitimate  they  may  be,  that  a  corporation 
feels  it  must  have  or  should  promote  or  should  defend, 
are  worth  promoting  or  defending  or  urging,  if  that 
must  be  done  through  secret  influences  or  by  unac- 
knowledged agents.  I  think  that  I  share  with  everyone 
that  is  interested  in  the  development  of  the  electrical 
industry  in  this  State,  a  feeling  of  appreciation  of  the 
tremendous  possible  usefulness  which  this  particular 
company  has,  with  its  opportunity  and  property,  and 
I  think  it  must  be  and  should  be  a  satisfaction  for 
anybody  who  can  aid  in  that  development.  But  if  the 
development  must  come  through  any  methods  which 
will  challenge  any  serious  question  as  to  their  propriety, 
the  development  had  better  stop  rather  than  be  brought 
about  in  that  way. 

"I  don't  believe  it  is  necessary.  I  think  the  old 
methods  have  passed  away  or  are  passing,  and  they 
will  pass  with  far  more  promptness  if  every  man  that 
is  in  a  responsible  position  in  the  public  service  cor- 
porations shall  say,  and  shall  say  it  resolutely,  that 
notwithstanding  any  disappointment  which  any  man- 
agement might  suffer  in  its  legitimate  aims,  notwith- 
standing any  hardship  which  may  ensue  to  the  public, 
that  arrested  physical  development  is  far  to  be  pre- 
ferred to  any  form  of  deformed   or  stunted  civic  or 
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political  life  and  that,  come  what  may,  he  will  stand 
resolutely  on  that  proposition.  I  believe  the  time  will 
come,  I  hope  it  may  come  promptly,  when  these  men 
will  stand  on  that  platform  and  on  no  other." 

Closing,  Chairman  Weed  said  that  the  matters  which 
have  appeared  are  of  sufficient  gravity  so  that  any  fur- 
ther inquiry  which  it  is  the  duty  of  the  board  to  make 
will  be  conducted  independently  of  the  present  case. 

In  the  course  of  his  examination,  Mr.  Wardwell  stated 
that  part  of  the  funds  disbursed  by  him  were  expended 
in  compensating  a  field  agent  who  investigated  the  loca- 
tions granted  the  then  Connecticut  River  Transmission 
Company  in  the  central  part  of  Massachusetts  and  that 
another  representative  of  his  handled  all  permits  de- 
sired by  the  Edison  company  at  the  Boston  City  Hall. 
The  witness  vigorously  denied  that  any  improper  ex- 
penditures had  been  made. 


WESTERN  ASSOCIATION  OF 

ELECTRICAL   INSPECTORS 

Committee  Reports  and  Interesting   Discussions  on 
National  Electrical  Code,  Rubber-Covered  Wire, 
Concentric  Wiring,  and  Inspectors'  Prob- 
lems— Emil    Anderson    of    Minneap- 
olis  Elected   President 

The  last  two  days  of  the  convention  of  the  Western 
Association  of  Electrical  Inspectors  held  at  Toledo,  Jan. 
23  to  25,  were  given  over  to  discussion  of  reports  of 
standing  committees  and  to  inspection  trips  in  the  city. 
The  main  recommendation  of  the  committee  on  the  Na- 
tional Electrical  Code  was  for  the  insertion  of  a  third 
paragraph  under  Rule  12,  Section  F,  to  read  as  follows : 
Metal  conduit  containing  service  wires  must  be  insu- 
lated from  the  metal  conduit,  metal  molding  or  ar- 
mored cable  system  within  the  building,  and  all  metal 
work  on  or  in  this  building  and  isolated  by  position  or 
elevation  of  at  least  8  ft.  to  be  beyond  the  reach  of  per- 
sons, or  they  must  have  the  metal  of  the  conduit  per- 
manently and  effectively  grounded  to  water  piping,  gas 
piping,  or  other  suitable  ground,  provided  that  when 
connections  are  made  to  gas  piping,  they  must  be  on  the 
street  side  of  the  meter.  Ground  connection  to  the 
metal  conduit  containing  service  wires  must  be  inde- 
pendent of  and  in  addition  to  any  other  ground  wire  of 
metal  conduit,  metal  molding,  or  armored  cable  systems 
within  the  building.  This  was  adopted  by  the  con- 
vention. 

The  report  of  the  committee  on  outside  wiring  dealt 
largely  with  roof-top  construction  for  miscellaneous 
signal  circuits.  As  this  report  covered  a  class  of  wir- 
ing which  exists  only  in  the  larger  cities  in  the  East  it 
received  little  discussion.  It  was  considered,  however, 
that  the  requirements  are  necessary  where  construction 
of  this  type  exists.  A  concise  report  from  the  commit- 
tee on  theater  wiring  and  show  equipment  told  of  an 
experiment  which  had  been  made  to  demonstrate  that 
the  use  of  slow-burning  wire  is  not  objectionable,  as 
was  previously  stated. 

The  report  of  the  committee  on  rubber-covered  wire 
represented  the  completion  of  the  efforts  of  the  associa- 
tion to  stamp  out  the  use  of  what  was  termed  "old  code" 
wire.  It  was  considered  that  this  work  is  completed, 
since  the  wire  and  cable  section  of  the  Associated  Man- 
ufacturers of  Electrical  Supplies  recently  took  official 
action  in  compliance  with  the  inspectors'  association's 
earlier  report  tending  to  abolish  the  manufacture  of  old 
code  wire. 

The  report  of  the  committee  on  gas-filled  lamps  re- 
viewed the  entire  lamp  situation,  and  the  discussion  in- 
dicated  the   belief   that   the   tendency    is   toward    still 


higher  lamp  temperatures,  as  is  indicated  by  the  advent 
of  the  blue-glass  lamp.  The  committee  on  concentric 
wiring  concluded  with  the  statement  that  so  far  as  in- 
spection is  concerned  no  further  action  on  this  topic  is 
necessary;  sufficient  evidence  has  not  been  presented  to 
show  that  the  material  was  either  safe,  desirable  or  eco- 
nomical. 

Interpretation  of  code  rules,  the  practice  of  running 
service  wires  over  buildings,  the  fusing  of  the  neutral 
wire  in  three-wire  mains  having  a  smaller  neutral  wire 
than  the  three  outside  wires,  the  preparation  of  wiring 
tables  for  alternating-current  motors,  and  the  collection 
of  data  on  demand  factors,  were  the  principal  topics  dis- 
cussed at  the  meeting  left  open  for  a  presentation  of  the 
inspector's  problems.  In  connection  with  the  discus- 
sion on  demand  factors  a  motion  was  passed  creating  a 
committee  to  supervise  the  gathering  of  this  informa- 
tion so  that  a  complete  and  accurate  report  may  be  made 
at  the  next  meeting. 

The  following  officers  were  elected  for  the  ensuing 
year:  President,  Emil  Anderson,  Minneapolis;  first 
vice-president,  F.  L.  Lucas,  Toledo;  second  vice-presi- 
dent, C.  K.  Cregier,  Chicago;  secretary  and  treasurer, 
William  S.  Boyd,  Chicago;  executive  committee — W.  E. 
Flickinger,  Detroit;  Ralph  Knox,  Louisville;  C.  L. 
Reasoner,  Colorado  Springs;  E.  C.  Horton,  Buffalo;  C. 
J.  Wagner,  Joliet;  H.  R.  Markel,  Columbus.  The  next 
meeting  of  the  association  will  be  held  at  Memphis, 
Tenn. 


RATE  REDUCTION  FOR 

NEW  YORK  &   QUEENS  COMPANY 

Voluntary     Offer    to    Public     Service    Commission 

Includes  Provision  for  Monthly  Service  Charge 

in  Lieu  of  Minimum  Bill 

A  voluntary  offer  of  reduced  rates  by  the  New  York 
&  Queens  Electric  Light  &  Power  Company  is  under 
consideration  by  the  New  York  Public  Service  Commis- 
sion of  the  First  District.  It  is  proposed  that  the 
present  monthly  charge  of  $1  to  consumers  paying  the 
maximum  retail  rate  shall  be  eliminated,  and  in  lieu 
thereof  a  monthly  service  charge  of  60  cents  shall  be 
made;  and  after  April  1,  1917,  the  maximum  rate  shall 
be  reduced  from  12  cents  to  9  cents  per  kilowatt-hour, 
with  the  proviso  that  no  customer  shall  have  his  bill 
increased  under  the  operation  of  the  new  rate.  Free 
renewals  of  tungsten  lamps  of  50  watts  and  larger  sizes 
would  be  continued.  The  proposition,  which  was  pre- 
sented on  Jan.  24  by  C.  G.  M.  Thomas,  chairman  of  the 
board  of  directors,  was  taken  under  consideration  by 
the  commission. 

Mr.  Thomas  stated  that  numerous  conferences  had 
been  held  between  the  executives  of  the  company  and 
the  members  of  the  company  touching  upon  the  ques- 
tion of  whether  the  company  was,  prepared  to  reduce 
rates  voluntarily  and  to  what  extent.  The  suggestion 
of  the  commission  was  received  in  good  faith,  and,  after 
consultation,  the  commission  was  informed  that  the 
company  was  willing  to  confer  with  the  representa- 
tives of  the  commission  upon  the  advisability  of  reduc- 
ing the  maximum  rate.  The  members  of  the  commis- 
sion were  invited  to  visit  the  company's  territory  and 
plants  so  that  they  could  personally  understand  the 
situation  in  Queens  Borough. 

In  order  that  every  customer  might  have  an  actual 
reduction  in  his  bill,  Mr.  Thomas  said,  the  schedule 
would  provide  that  no  one  should  pay  more  under  the 
new  rate  than  he  would  have  paid  if  the  maximum  rate, 
with  the  monthly  minimum  charge,  had  been  reduced 
from  12  cents  to  11  cents  per  kilowatt-hour.  The  com- 
pany has  considered  savings  that  would  be  affected  to 


ELECTRICAL     WORLD 


Vol..  69,  No.  6 


the  companj  ai  well  as  to  the  State  la  avoiding  the 
necessity  for  ■  long  proceeding  before  the  commii 
and  possibly  the  courts.  Prevailing  ratea  and  houi 
labor,  the  enormoualy  Inereaaed  price  of  coal  and  other 
suppliea  and  appropriation!  for  extra  compeo  ation  to 
employeea  for  faithful  and  efficient  service,  together 
with  material  increases  In  real  estate  and  special  fran 

rinse  la\es,  would   iiulieate  that   this   reduction    is  SDOUl 

^ioo.ood  111  iH-t  income  and  ii  hardly  justified;  and  the 
company  reserves  the  right  to  appeal  to  the  commission 
it  experience,  with  the  increased  coats  indicated,  makes 
it  impossible  to  meet  obligations. 

Provided  the  conditions  on  Jan.  L,  l'.HS,  should  war- 
rant, the  maximum  rate  On  that  date  WOUld  be  reduced 
further  from  '.»  cents  to  8.5  cents  with  the  same  service 
charge. 

Commissioner  Hayward  expressed  the  opinion  that 
a  serviie  charge  is  fair,  just  and  logical. 


FOREIGN  TRADE  CONVENTION 

CALLS  FOR  CO-OPERATION 

Webb   Bill    Needed   if  Our   Industries  Are  to   Meet 

European  Competition  on  Equal  Grounds — 

Helps  for  the  Small  Manufacturer 

and  Merchant 

Co-operation  was  the  dominant  note  of  the  Fourth 
National  Foreign  Trade  Convention  which  met  in  Pitts- 
burgh last  week.  It  was  crystallized  in  the  report  of 
the  National  Foreign  Trade  Council  on  the  Webb  bill, 
where  it  was  pointed  out  that  the  nations  of  Europe 
have  developed  their  foreign  trade  co-operatively,  and 
are  planning  still  more  extensive  and  intensive  co- 
operation after  the  war.  Only  in  the  United  States  are 
individual  companies  left  to  stand  alone  in  the  develop- 
ment of  foreign  trade. 

Of  the  group  sessions — covering  foreign  credits,  co- 
operation in  foreign  trade,  banking  and  investment, 
education  for  foreign  trade,  function  of  the  export 
commission  house  and  the  problems  of  the  smaller 
manufacturer  and  merchant — the  last  was  the  most 
popular. 

The  scope  of  the  group  sessions  devoted  to  the  small 
manufacturer  and  merchant  can  best  be  sensed  from 
the  report  of  the  group  rendered  to  the  final  session. 
The  report  emphasized,  in  the  first  place,  that  the  cir- 
cular containing  a  series  of  questions  and  answers 
helpful  for  the  small  manufacturer  and  merchant  should 
be  given  wide  circulation.    It  then  set  forth: 

1.  That  the  Department  of  Commerce  be  urged  to 
report  statistics  of  foreign  trade  in  greater  detail. 

2.  That  larger  appropriations  be  granted  to  the  proper 
bureaus  so  that  more  consular  agents  and  commercial 
attaches  can  be  engaged. 

3.  That  in  the  selection  of  consular  agents  and  com- 
mercial attaches,  emphasis  be  placed  upon  the  business 
rather  than  academic  qualifications  of  the  candidates. 

4.  That  every  influence  be  brought  to  bear  to  secure 
the  passage  of  a  measure  (the  Webb  bill)  which  would 
permit  co-operation  abroad  of  companies  and  individuals 
who  compete  here. 

5.  That  all  things  considered,  foreign  trade  can  be 
promoted  best  by  direct  representation,  and  that  next  to 
direct  representation  the  best  plan  for  the  small  mer- 
chant and  manufacturer  is  to  make  use  of  export  com- 
mission houses. 

6.  That  preliminary  to  a  foreign-trade  campaign  a 
careful  survey  of  the  country  it  is  proposed  to  enter  be 
made  if  possible. 

7.  That  salesmen  should  be  well  trained,  and  devel- 
oped, preferably,  from  the  prospective  exporter's  own 


flf.     Thej    must  know  the  language  of  the  countrj 
where  they  are  to  work  and  must  know  the  export. 
line. 

iperative    chemc    arc  likely  to  succeed 

provided  the  line!  are  well  selected  and  the  salesmen 
competent . 

!).  That  exclusive  contracts  should  not  be  made  with 
export  commission  houses  unless  the  right  of  cancella- 
t ion   be   retained. 

10.  That  where  an  export  commission  house  is  en- 
gaged tin  manufacturer  must  do  his  share,  by  providing 
an  attractive  display  <>f  samples,  suitable  catalogs  and 
literature. 

1  1.    That  translations  should  be  correct  and  full. 

12.  That  the  use  of  the  metric  system  be  adopted 
more  widely  here  and,  of  course,  used  exclusively  in 
(piot  at  ions  for  foreign  sale  (except  in  England  and  the 
British  colonies). 

13.  That  with  ordinary  commercial  safeguards  it  is 
as  safe  to  grant  credits  abroad  as  here. 

14.  That  merchants  acquire  a  knowledge  of  the  use 
of  trade  acceptances  and  arrange  with  their  banks  for 
their  collection. 

15.  That  quick  returns  should  not  be  expected. 

16.  That  the  exporter  be  liberal  with  expense  allow- 
ances and  do  all  in  his  power  to  help  his  men  and  his 
agents. 

17.  That  no  one  should  go  into  export  trade  unless 
he  intends  to  stick. 

18.  That  efforts  be  made  to  win  and  to  keep  the  con- 
fidence of  the  foreign  buyer  by  giving  him  goods  fully 
up  to  specifications  and  fair  and  courteous  treatment. 


WATER  POWER  DEVELOPMENT 

IN  NATIONAL  FORESTS 

Report  of  Forester  to  Secretary  of  Agriculture  'In- 
dicates Increase  in  Power  Projects  and 
Transmission  Line  Permits 

In  his  report  to  the  Department  of  Agriculture  cov- 
ering the  fiscal  year  ending  June  30,  1916,  the  chief 
forester,  Henry  S.  Graves,  gives  the  outstanding  fea- 
tures of  the  year  in  the  administration  of  the  national 
forests.  Early  this  year  the  so-called  Merrill  report 
on  the  ownership  and  control  of  waterpower  sites  in  the 
United  States  was  issued  in  response  to  the  Senate  res- 
olution of  Feb.  13,  1915,  and  the  work  of  compiling  the 
report  having  been  assigned  to  the  forest  service,  ref- 
erence to  it  naturally  occurs  in  the  annual  report. 

Referring  to  the  use  of  the  forests  for  water-power 
development  the  forester  reports  twenty  new  power 
projects  which  began  operations  as  against  twelve  in 
1915.  The  estimated  average  output  capacity  at  mini- 
mum discharge  for  the  plants  in  operation  decreased 
from  2420  hp.  to  2070  hp.  Development  of  relatively 
small  projects  is  particularly  in  evidence  in  the  Rocky 
Mountain  States.  A  decrease  of  356,603  hp.  in  the  es- 
timated capacity  of  all  projects  under  permit  was  due 
mainly  to  the  elimination  from  the  Dixie  National  For- 
est of  the  land  upon  which  is  located  a  project  of  very- 
large  capacity,  and  in  lesser  measure  to  revised  esti- 
mates of  capacity  and  to  the  revocation  of  some  per- 
mits for  failure  to  comply  with  the  conditions  pre- 
scribed. 

An  apparent  decrease  of  76,183  hp.  in  the  capacity  of 
plants  in  operation  was- due  to  a  change  in  classification 
of  a  permit  covering  four  projects,  of  which  two  are  in 
operation,  one  is  under  construction,  and  one  is  not  yet 
started.  These  four  projects  are  in  this  statement 
placed  each  in  its  proper  class,  but  in  the  1915  state- 
ment were  counted  as  one. 
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In  the  amount  of  power  under  permit  and  in  opera- 
tion, California  still  leads. 

Of  transmission-line  permits  the  number  in  effect  at 
the  end  of  the  year  was  an  increase  of  thirteen  over 
the  number  one  year  previously. 

Forty  applications  for  power-project  permits  as  re- 
ceived during  the  year  included  eight  from  Alaska — a 
notable  evidence  of  increased  local  interest  in  power  de- 
velopment on  the  National  Forest  lands  there. 


WATER  POWER  DEVELOPMENT  IN  NATIONAL  FORESTS 
FISCAL  YEAR  1916 

UNDER  PERMIT 

Transmission  Lines  Only 

Power  Projects 

(Reservoirs, 

Conduits,  Power 

Houses) 

Num- 
ber of 
Per- 
mits 

Length 

n  Miles 

Total 
Num- 
ber of 
Per- 
mits 

Classes  of  Permits 

Within 
Forest 
Bound- 
aries 

Cn  Na- 
tional 
Forest 
Land 

Num- 
ber of 
Per- 
mits 

Estimated 
Average 
Output  at 
Minimum 
Discharge 

Permits  in  force  at  close  fiscal 
year: 
Rental  permits — 

0 

111 

10 

0 

794.4 
132.0 

0 

589.5 
105.0 

21 

88 
80 

66,974 
770,058 
67,925 

21 

Final 

199 

90 

Total 

121 

926.4 

694.5 

189 

904,957 

310 

Construction  completed  at  close 
fiscal  year : 

104 
9 

729.4 
108  0 

545.8 
90.0 

68 
60 

258,396 
6,697 

172 

69 

Total 

113 

837.4 

635.8 

128 

265,093 

241 

Construction  incomplete  at  close 
fiscal  year: 

4 
0 

22.5 
0 

16.4 
0 

8 

7 

131,999 
1,275 

12 

7 

Total 

4 

22.5 

16.4 

15 

133,274 

19 

Construction  not  started : 

3 
1 

42.5 
24.0 

27.3 
15.0 

33 
13 

446,637 
59,953 

36 

14 

Total 

4 

66.5 

42.3 

46 

506,590 

50 

Permits  are  classified  according  to  the  character  of 
the  works  covered.  Permits  for  transmission  lines  only 
are  designated  "transmission-line  permits,"  while  those 
which  cover  reservoirs,  conduits,  or  power  houses,  ir- 
respective of  whether  or  not  a  transmission  line  is  in- 
volved, are  designated  "power-project  permits."  The 
accompanying  table  shows  the  amount  of  development 
authorized  under  both  classes. 


ILLINOIS  CONTRACTORS 

ADVISED  BY  OUTSIDERS 

Midwinter  Meeting  of  Illinois  Contractors  Addressed 
by  Central  Station  Men,  Jobbers  and  Manufac- 
turers, Who  Offer  Constructive  Criticisms 

The  speakers  at  the  mid-winter  meeting  of  the  Elec- 
trical Contractors'  Association  of  Illinois  on  Jan.  25 
and  26  were  almost  entirely  men  who  were  not  directly 
connected  with  the  electrical  contracting  business.  John 
F.  Gilchrist,  vice-president  of  the  Commonwealth  Edi- 
son Company,  delivered  an  address  which,  to  the  Chicago 
contractors,  indicated  a  more  keen  desire  on  the  part  of 
the  Commonwealth  Edison  Company  to  co-operate  with 
the  local  contractors  than  has  been  evidenced  hereto- 
fore. H.  L.  Grant  of  the  Western  Electric  Company, 
Chicago,  speaking  on  "How  to  Sell  at  a  Profit,"  declared 
that  the  contractor  must  know  his  costs,  must  have  con- 
fidence in  the  uprightness  and  fairness  of  his  competi- 
tor, and  must  add  a  fair  profit  in  order  to  be  a  real  mer- 
chant. Mr.  Grant  defined  a  fair  profit  as  a  return, 
above  all  salaries,  which  is  higher  than  a  banking  rate. 
He  said  a  fair  profit  should  be  at  least  10  per  cent. 


E.  H.  Cameron  of  the  National  X-Ray  Reflector  Com- 
pany, Chicago,  said  he  believed  contractors  would  profit 
by  entirely  eliminating  from  their  vocabulary  the  term 
"estimate."  He  said  a  contractor  should  submit  a  pro- 
posal, not  an  estimate;  what  the  contractor  really  sub- 
mits is  an  engineering  proposal,  since  the  men  who  pre- 
pare it  are  in  reality  engineers. 

He  recounted  a  conversation  with  a  contractor  who 
was  congratulating  himself  on  the  fact  that  he  was  get- 
ting 7  per  cent  of  the  jobs  upon  which  he  bid.  Proceed- 
ing on  such  a  basis  he  argued  it  cannot  be  profitable. 
The  contractor  should  watch  his  work  and  see  what  class 
of  jobs  his  organization  is  best  fitted  to  do.  He  should 
then  specialize  on  that  kind  of  work,  educating  the  ar- 
chitects and  other  large  buyers  to  the  fact  that  he  is 
really  an  electrical  specialist,  who  desires  to  compete 
for  jobs  on  the  ideas  he  may  add  and  not  on  price. 

Mr.  Durgin  delivered  an  illustrated  lecture  entitled, 
"Applied  Illumination." 


ALLIANCE  BETWEEN  INDUSTRY 

AND  SCIENTIFIC  SCHOOLS 

If  Trade  Is  to  Increase,  Scientific  Method  and  Spirit 

Must  Pervade  All  Industrial  Operations  and 

Scientific  Weapons  Must  Be  Employed 

Facing  the  international  trade  conflict  coming  after 
the  war,  a  closer  alliance  between  American  industries 
and  scientific  schools  becomes  imperative,  stated  Presi- 
dent R.  C.  Maclaurin  of  the  Massachusetts  Institute  of 
Technology  at  a  banquet  of  the  Eastern  Connecticut 
Chamber  of  Commerce  on  Jan.  22.  However  much  this 
country  may  keep  out  of  entangling  alliances,  it  cannot 
escape  from  the  net  of  international  trade.  Present 
prosperity  encourages,  rather  than  checks  our  national 
habit  of  extravagance  and  wastefulness,  and  this  will 
be  enormously  against  us  in  the  strenuous  times  ahead. 
We  shall  have  to  compete  with  peoples  who  have  gone 
through  the  stern  but  effective  discipline  of  hardship 
which  has  already  produced  in  Europe  more  changes  in 
two  years  than  might  otherwise  have  come  about  in  a 
century.  "Think  of  the  industrial  changes  that  are  dem- 
onstrated by  the  fact  that  France  produces  more  to-day 
than  it  did  before  the  war,  although  nearly  a  third  of 
■  its  richest  territory  is  in  the  hands  of  the  enemy,"  said 
the  speaker,  "and  nearly  all  its  vigorous  men  are  at 
war."  England's  production  is  15  or  20  per  cent  larger 
to-day  than  before  the  war. 

"Broadly  speaking,"  said  Dr.  Maclaurin,  "our  only 
hope  of  success  is  to  devise  means  whereby  what  is 
known  as  the  scientific  method  and  the  scientific  spirit 
pervades  all  the  industrial  operations  of  the  country.  All 
the  old  methods  of  intuition  and  'rule  of  thumb'  must 
be  scrapped.  "Everything  must  be  done  in  the  spirit  of 
scientific  advancement.  Far-sighted  patriotic  business 
men  must  bestir  themselves  and  see  that  the  fountains 
of  science  in  this  country  are  well  tended  and  flow  freely. 
The  bonds  between  industry  and  the  schools  must  be 
more  firmly  welded  and  every  effort  made  to  see  to  it 
that  scientific  schools  make  the  most  of  their  opportuni- 
ties, so  that  there  may  be  an  adequate  supply  of  young 
men  trained  to  apply  the  methods  of  science  to  the  in- 
dustrial development  of  the  land.  Referring  to  the  new 
$7,000,000  plant  of  the  Institute  of  Technology  at  Cam- 
bridge, President  Maclaurin  said  that  by  a  proper  com- 
bination and  organization  of  all  its  laboratories  with  due 
regard  to  the  all-important  question  of  manning  them 
properly,  there  is  scarcely  a  practical  problem  which 
such  an  institution  would  not  be  in  a  position  to  cope 
with,  without  detriment  to  its  fundamental  usefulness 
in  the  instruction  of  students. 

The  demand  for  men  to  work  in  the  research  labora- 
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(fiir,  of  iiuhI.tm  Industrial  concerni  will  1000  outgrow 
tin-  supply,    These  laboratories  are  costly   affairs  and 
nan]  <>i  the  smaller  concerns  will  soon  find  themselvs 
m  ;i  difflcull  position.    They  will  not  be  able  to  afford 
sareh  laboratories  and  will  go  under  In  competition 

with   others   unless   through    research   they   can    Improve 
then-  processes  ami  overcome  then-  difficulties.      The    ,.il 

vat i. mi  of  these  smaller  concerns  will  often  come  from 

BUCh     institutions    as    the     Massachusetts     Institute    of 
Technology;  the  difficulties  here  are  almost  \vholl.\   tinan 

cial,  and  could  easily  be  overcome  by  ;i  little  wise  plan 
oing  and  adequate  support   from  the  industries  con 

'  Sd.  In  the  industrial  warfare  of  the  future  science 
will  BUrely  be  in  the  saddle  and  Q0  nation,  however  well 
placed,     can     survi\e     the     Struggle     without     scientific 

weapons. 


MERCHANDISING  OF  APPLIANCES 

BY  ELECTRICAL  CONTRACTORS 

Missouri  Association  in  Annual  Convention  Consider 

Ways  of  Making  Its  Members  Better 

Merchants  and  Business  Men 

The  relation  of  Jovianism  to  electrical  contractors, 
the  proposed  Missouri  compensation  law,  merchandising 
of  electrical  goods,  and  the  National  Electrical  Safety 
Code,  were  the  subjects  which  were  discussed  at  the 
seventeenth  annual  meeting  of  the  Electrical  Contrac- 
tors' Association  of  the  state  of  Missouri  at  the  Sexton 
Hotel,  Kansas  City,  Jan.  20. 

It  seemed  to  be  the  opinion  of  the  contractors  that 
an  equitable  compensation  law  is  desirable  in  Missouri, 
because  it  will  take  away  the  uncertainty  which  now 
exists  as  to  the  amount  which  can  be  charged  against 
an  employer  in  damage  suits  brought  for  trivial  acci- 
dents. It  will  eliminate  the  unscrupulous  lawyer  who 
takes  advantage  of  the  opportunity  presented  by  trivial 
accidents  to  work  up  a  damage  suit  and  create  strained 
relations  between  the  employer  and  his  men.  It  was 
also  believed  that  a  compensation  law  should  be  com- 
pulsory rather  than  elective. 

Following  the  paper  entitled  "Is  a  Retail  Department 
Profitable  to  the  Electrical  Contractor,"  by  Charles  A. 
Pierson,  which  urged  that  more  attention  be  given  to 
merchandising  of  electrical  goods,  a  communication 
from  George  H.  Duffield,  secretary  of  the  National  Elec- 
trical Contractors'  Association,  was  read.  Mr.  Duffield 
outlined  a  plan  which  a  prominent  electrical  manufac- 
turer is  perfecting  by  means  of  which  the  manufacturer 
hopes  to  smooth  out  all  friction  between  contractors  and 
central  stations  which  has  arisen  through  price  cut- 
ting in  the  resale  of  electrical  appliances.  Mr.  Duffield 
expressed  the  belief  that  this  plan,  when  it  is  carried 
into  effect,  will  make  the  opportunity  for  the  electrical 
contractor  to  become  a  real  merchant  much  better  than 
it  has  been  in  the  past.  Contractors  who  took  part  in 
the  discussion  expressed  the  hope  that  this  plan  could 
be  carried  out  and  evinced  a  desire  to  take  whatever 
steps  are  necessary  on  their  part  to  become  better  retail 
merchants. 

In  speaking  on  the  National  Electrical  Safety  Code, 
F.  B.  Adams  of  St.  Louis,  urged  the  contractors  to  se- 
cure copies  of  this  code  as  it  has  been  issued  in  trial 
form,  to  study  its  requirements,  and  as  far  as  possible 
to  carry  out  its  suggestions  for  safer  construction.  He 
pointed  out  that  contractors  who  follow  the  suggestions 
of  this  code  will  stand  in  a  much  better  light  before 
customers  and  before  courts  if  questions  concerning  the 
safety  of  their  work  are  raised. 

The  following  officers  were  re-elected  to  serve  the  as- 
sociation during  1917:  President,  F.  B.  Adams,  St. 
Louis;  first  vice-president,  W.  A.  Koenemann,  St.  Louis; 


Second   vice  pre   nleiit,   Robert    Maker,   Kansas  ('it 

A.     .1.     Hums,    Kansas    City;    treasurer,    E.    II. 
Heath,    Kansas  City;   sergeant  at-arms,   L.    lv   Keid,   St. 
h,  and  director,  A.   I'.  Denton,   Kan  I8J  I 


ANALYSIS  OF  CALIFORNIA'S 

VARIOUS  WATER  PROBLEMS 

Data  on    Use  and   Administration   of   Water   Rights 

Collected  by  Water  Problems  Conference — 

Recommendations  of  the  Conference 

Alter  spending  a  year  investigating  the  subject! 
under  its  jurisdiction  the  State  Water  Problems  Con- 
ference of  California  has  published  a  125-page  report 
which  presents  an  exhaustive  analysis  of  present  con- 
ditions and  recommends  a  policy  and  procedure  to  the 
1917  Legislature.  The  conference  automatically  dis- 
solved upon  the  completion  of  its  work,  but  the  various 
interests  concerned  with  irrigation,  reclamation  and 
power  development  in  the  State  are  taking  the  report 
as  a  basis  upon  which  to  make  urgent  demands  for 
action  upon  the  Legislature  now  in  session. 

The  conference  was  created  by  a  legislative  act  in 
1915  with  the  Lieutenant-Governor  as  chairman  and 
sixteen  other  members,  including  the  chairman  of  all 
State  commissions  involved  and  six  representatives  at 
large  appointed  by  the  Governor.  Instructions  to  the 
conference  were  to  "recommend  a  unified  policy  with 
reference  to  irrigation,  reclamation,  water  storage,  flood 
control,  municipalities  and  drainage,  with  due  regard  to 
the  needs  of  water  power,  mining  and  navigation." 

It  is  recommended  that  the  State  assume  full  control 
over  the  construction  and  maintenance  of  dams  with 
full  power  to  prevent  their  use  unless  declared  safe. 

To  reduce  materially  the  great  expense  and  delay 
involved  in  water  litigation  it  is  recommended: 

"1.  That  the  findings  of  the  three  State  water  com- 
missions be  final  as  to  all  matters  of  fact; 

"2.  That  expert  witnesses  be  no  longer  allowed  to 
testify  as  such  in  behalf  of  either  side;  that  a  court 
expert  be  appointed  when  necessary,  by  agreement  be- 
tween the  parties  to  the  suit,  or,  if  they  cannot  agree, 
then  by  the  court ;  and  that  each  side  may  cross-examine 
the  expert  as  to  matters  concerning  which  he  testifies; 

"3.  That  a  superior  judge  be  selected  by  the  Gov- 
ernor to  try  all  water  cases,  in  accordance  with  the 
principle  already  established  in  connection  with  trial 
of  reclamation  cases.  Such  a  plan  would  greatly  reduce 
the  number  and  expense  of  Superior  Court  trials  as 
necessitated  by  the  present  system,  and  would  tend  to 
free  them  from  local  influence  and  prejudice; 

"4.  That  procedure  in  the  exercise  of  the  right  of 
eminent  domain  by  a  State  agency  be  so  changed  as 
to  avoid  delays.  *  *  *  It  is  proposed  to  adopt  the 
plan  successfully  followed  in  Mississippi  and  Arkansas, 
under  which  possession  of  the  property  is  secured  at 
once  by  payment  of  its  valuation  as  fixed  by  the  court. 
Subsequent  proceedings  are  had  to  determine  finally 
the  value,  and  the  necessary  adjustment  is  made  by  pay- 
ment of  more  money,  or  by  return  of  a  portion  already 
paid,  as  the  case  may  be." 

It  is  recommended  that  in  order  to  unify  State  poli- 
cies the  Legislature  submit  to  the  three  water  com- 
missions all  bills  pertaining  to  the  use  or  control  of 
water  rights  and  that  the  commissions  be  required  to 
promptly  report  same  back  to  the  Legislature.  The 
conference  believes  unwise  the  policy  which  allows  a 
municipality  to  tie  up  indefinitely  unlimited  quantities 
of  water  to  meet  anticipated  needs  of  a  remote  future. 
It  recommends  instead  that  the  State  Water  Commis- 
sion be  authorized  to  make  reasonable  provision  for 
future  development  of  municipalities. 
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IMPORTANCE  OF  PURE 

RESEARCH  TO  ENGINEERS 

Dr.  W.  R.  Whitney  Points  Out  That  Progress  in 
Engineering  Has  Been  Possible  Through  Ex- 
periments of  Scientifically  Trained  Men 

In  an  address  before  the  alumni  of  the  Massachusetts 
Institute  of  Technology  at  Boston  on  Jan.  6,  1917,  Dr. 
W.  R.  Whitney,  director  of  the  research  laboratory  of 
the  General  Electric  Company,  discussed  in  an  inter- 
esting way  the  significance  of  research  in  engineering 
work  and  modern  life.  Dr.  Whitney  spoke  in  part  as 
follows : 

"Most  of  the  foundations  of  the  world's  great  ad- 
vances in  knowledge  have  been  laid  by  men  who  were 
set  apart  and  supported  by  the  government,  or  by  some 
more  or  less  public  institution  where,  for  very  long 
periods  (usually  for  life)  they  were  encouraged  to  delve 
into  the  unknown.  Think  of  Davy  and  Faraday  in  the 
Royal  Institution;  of  Graham,  Ramsay,  Rayleigh, 
Thomson,  Kelvin,  in  English  institutions;  of  Pasteur 
in  the  Sorbonne  and  Pasteur  Institute;  of  the  Curies, 
of  Dumas  and  Berthelot  and  others  of  France;  of 
Helmholtz,  Bunson,  Hertz,  Wohler,  Hofmann,  Ostwald, 
Haber  and  others,  in  German  universities;  of  Berzelius, 
Vant  Hoff,  Mendelijeff,  Arrhenius,  and  a  score  of  men 
from  the  universities  of  other  countries.  Most  of  these 
are  professors  of  physics  or  chemistry  of  our  time. 
How  many  such  cases  can  we  cite  for  America?  In  a 
few  colleges,  one  or  two  men  are  permitted  to  carry  on 
a  little  research,  when  it  does  not  interfere  with  rou- 
tine teaching.  It  was  not  long  ago  that  research,  if 
done  at  all  in  some  of  our  colleges,  had  to  be  done  sur- 
reptitiously. At  this  same  time,  other  countries  were 
paying  their  best  scientists  to  continue  research,  and 
schools  of  research  were  being  maintained  in  almost 
every  large  German  and  French  city. 

"It  is  not  realized  how  generally  the  world's  greatest 
discoveries  were  disclosed  in  their  first  stages  by  men 
who  were  highly  trained  and  skilled  in  experimenting. 
The  trying  of  new  things  which  made  the  telephone 
possible  was  done  by  Faraday  when  he  studied  the 
effect  of  one  electric  current  on  another  and  disclosed 
the  general  laws  of  magnetic  induction.  His  was  no 
untrained  mind  suddenly  awakened  by  a  gracious  Na- 
ture with  a  useful  discovery  in  her  outstretched  hands. 
Taught  to  experiment  by  a  Davy,  and  retained  in  a 
position  in  the  Royal  Institution,  he  was  in  command 
of  his  own  time  and  adequate  apparatus  for  scientific 
research  for  forty  years.  This  cost  the  Royal  Insti- 
tution of  Great  Britain  yearly  not  over  $2,500. 

"The  work  of  Langley  in  the  field  of  aeronautics,  was 
for  a  time  supported  by  the  government,  but  this  sup- 
port was  withdrawn  at  the  critical  period  when  a  suc- 
cessful aeroplane,  as  we  now  realize,  was  apparently 
actually  at  hand.  For  only  a  part  of  his  work  on  other 
matters  such  as  the  extension  of  the  invisible  solar 
spectrum  or  the  bolometer,  we  ought  to  have  rewarded 
him  by  aiding  him  to  develop  those  other  subjects,  like 
aeronautics,  in  which  he  excelled.  Now  we  appropriate 
at  once  $11,000,000  for  flying  machines  to  keep  abreast 
of  our  putative  enemies  who  are  using  the  principles 
disclosed  by  Langley. 

"A  Swedish  professor  in  a  lecture  once  noticed  that  a 
wire  carrying  electricity  made  a  magnetic  needle  move 
when  brought  near  it.  He  studied  this  little  thing  be- 
cause he  liked  it.  Another  professor,  in  France,  quickly 
went  on  with  this  little  phenomenon,  finding  out  how 
in  general  electricity  and  magnets  were  related.  Then 
a  couple  of  Germans  used  the  principle  for  communi- 
cation at  a  distance  and  we  soon  had  magneto-electro 
telegraphy.  In  addition,  such  men  as  our  own  Prof. 
Joseph  Henry  contributed  to  the  study  of  the  electro- 


magnet. Is  it  an  accident  that  all  these  men,  Oersted, 
Ampere,  Gauss,  Weber  and  Henry,  were  in  educational 
institutions;  that  they  were  mature  and  highly  edu- 
cated men?  We  must  get  out  of  the  way  of  thinking  that 
great  advances  by  original  thought  and  work  emanate 
usually  from  the  young  and  untrained  mind,  or  are  ac- 
cidents of  time  and  environment.  Prior  to  the  studies 
of  Ampere  no  one  proposed  using  current  in  wires  act- 
ing on  magnets  as  a  scheme  for  communication.  No 
one  knew  telegraphy  as  a  want  at  all.  The  use  followed 
after  the  discovery  when  it  was  studied  by  scientists, 
who  later  steered  it  into  useful  directions  and  engineers 
made  it  commercial. 

"Most  Americans  imagine  the  great  ultities  now 
depending  on  the  use  of  steam  as  traceable  to  the  dis- 
covery of  a  lad  who  observed  the  steam  pressure  exerted 
in  a  kettle  at  the  home  fireside  and  who,  with  a  little 
tinkering,  set  up  the  steam  engine.  Hero  of  Alex- 
andria apparently  made  the  first  steam  engine.  He 
was  one  of  the  greatest  scientists,  students,  teachers 
and  writers  of  his  day,  and  his  results  were  the  work 
of  the  most  advanced  and  careful  experimentation.  We 
find  in  the  researches  which  led  to  the  engine  becoming 
the  combination  of  a  cylinder,  piston  and  condenser  the 
work  of  Professors  Papon  and  Hooke  leading  up  to  that 
of  Newcomen,  who  developed  a  pumping  engine,  and  then 
came  Watt.  With  the  aid  of  college  professors,  Black 
and  Robinson,  Watt  experimented  on  steam  eight  years 
before  he  made  the  advance  of  adding  the  vacuum  prin- 
ciple to  the  earlier  engines.  It  was  not  a  flash  of 
thought,  but  a  long  study. 

"The  earliest  work  on  the  action  of  electric  arcs  in 
producing  combination  between  the  gases  of  the  air 
was  the  observations  of  Professors  Priestly  and  Caven- 
dish, each  a  lifelong  experimenter  in  chemistry  and 
physics.  They  showed  that  nitrous  oxides  were  pro- 
duced. The  refinements  of  technical  development  were 
due  to  the  experiments  of  Bradley  and  Lovejoy  in 
America,  of  Birkeland  and  Eyde  in  Norway,  and  of 
Schoenberg  and  Paulding  in  Germany  and  America. 
Another  of  the  fixation  processes,  the  cyanimid,  is 
traceable  to  the  discoveries  of  Moissan,  an  experienced 
chemist  and  professor  in  Paris,  and  Willson  in  America, 
who  described  the  production  of  calcium  carbide  in  the 
electric  arc. 

"The  last  contribution  to  our  economics  in  artificial 
lighting  was  made,  possibly,  by  the  scientific  researchen 
of  Rayleigh  and  Ramsay,  other  than  whom  no  scientists 
were  better  trained.  Their  discovery  of  argon  later 
permitted  its  use  in  incandescent  lamps  to  improve  the 
quality  of  the  best  we  then  had. 

"The  monumental  work  of  such  men  of  science  as 
Helmholtz,  Newton,  Maxwell,  Liebig,  Bunsen,  Kelvin 
and  scores  of  others,  could  scarcely  be  briefly  treated, 
but  in  all  of  them  the  value  of  long-continued  applica- 
tion in  new  fields  of  physical  knowledge  is  plain.  They 
were  all  given  time,  opportunity  and  support. 

"The  results  of  scientific  research  now  form  a  large 
portion  of  our  human  inventory,  and  we  ask:  Are  other 
such  additions  possible?  The  answer  is  certainly,  Yes, 
and  by  the  same  method.  These  disclosures  are  por- 
tions of  infinite  nature.  They  seem  insignificant  until 
some  strenuous  and  highly  studious  efforts  are  expended 
upon  them,  and  then  it  slowly  becomes  apparent  that 
they  fit  perfectly  into  our  needs.  Just  as  we  could  not 
have  foreseen  them,  so  we  cannot  foresee  their  fol- 
lowers, but  with  the  extensions  of  knowledge  the  possi- 
bilities continually  increase.  The  limitations  are  in  us 
and  our  vision.  We  will  get  ahead  in  proportion  to  our 
training  for  extending  the  realms  of  natural  knowledge, 
and  we  will  grow  in  proportion  to  our  applications  of 
modern  methods  used  at  the  advancing  boundary  be- 
tween known  and  unknown." 
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Current  News 
and  Notes 

Timely  items  on  <  le<  i  ricnl  luippi  n 
throughout   Iho  world,  together  witli 
I .  ief  notes  of  ;..  nerul  inti  n  il 


Brooklyn  Edison  Nen  Business. — The 
increase  in  new  business  of  the  Brook- 
lyn Bdison  company,  according  to  T.  I. 
Jones,  genera]  sales  agent  of  the  com- 
pany, since  L912  is  over  L76  per  ci 

Electric  Meter  Inspector.  Examina- 
tion will  be  held  on  Feb.  24  for  the 
position  of  electric  meter  Inspector  in 
the  employ  of  tin-  Now  York  Public 
Service  Commission.  The  salary  ranges 

from  $900  to  $1,200. 

Examination  for  City  Electrician  for 
Cleveland.  —  Civil  service   examination 

will  be  held  on  Feb.  8,  at  Cleveland, 
Ohio,  for  the  position  of  city  electrician 
division  of  buildings,  department  of 
public   safety.     The   salary   is   $1,800. 

New  Jersey  Public  Utility  Tax  Com- 
promise.— As  a  compromise  for  the  di- 
rect 5  per  cent  tax  on  gross  receipts 
for  all  public  utilities  operating  in  the 
State  advocated  by  State  officials  elect- 
ed last  November,  a  bill  has  been  in- 
troduced in  the  New  Jersey  Assembly 
covering  a  graded  tax  on  such  utilities. 
The  bill  provides  for  an  initial  tax  of  3 
per  cent  of  gross  receipts,  to  be  in- 
creased by  1  per  cent  a  year  until  the 
maximum  of  5  per  cent  is  reached. 

City  Gives  Up  Light  Plant  After  Fif- 
teen Years'  Operation. — Another  exam- 
ple of  a  small  town  finding  private  util- 
ity service  more  desirable  than  munici- 
pal service  is  furnished  by  Holgate, 
Ohio.  After  fifteen  years  of  municipal 
operation  of  a  lighting  and  water-works 
plant  the  city  has  granted  a  franchise 
and  entered  into  a  contract  for  lighting 
service  with  the  Northwestern  Ohio 
Light  Company.  A  transmission  line 
will  be  constructed  from  Leipsic. 

Advantages  of  Privately  Over  Munic- 
ipally Generated  Energy.  —  In  his  an- 
nual report,  A.  W.  Lee,  manager  of  the 
municipal  light  plant  of  Concord,  Mass., 
states  that  instead  of  going  ahead  with 
needed  plant  extensions  and  better- 
ments "it  is  possible  a  much  better  and 
simpler  solution  of  the  entire  problem 
would  be  to  contract  with  the  Edison 
Electric  Illuminating  Company  (of  Bos- 
ton) for  a  portion  or  all  the  current  re- 
quired by  our  plant."  He  pointed  out 
the  following  advantages  consequent 
upon  signing  the  contract:  (1)  A  cer- 
tain amount  of  capital  now  invested  in 
the  generating  plant  will  be  released 
and  may  be  utilized  for  outside  con- 
struction or  used  to  reduce  the  debt  of 
the  plant;  (2)  lower  cost  per  kilowatt- 
hour  for  energy  on  the  switchboard;  (3) 
no  money  tied  up  in  fuel  for  months  at 
a  time  and  the  prospect  for  higher  fuel 
prices  eliminated;  (4)  no  large  supplies 
of  materials  and  repairs  for  steam 
plant  and  oil  and  waste  and  the  further 
saving  because  such  material  is  con- 
stantly advancing  in  price. 


I'ui.ii.  i  tilltj  Bonds  Meld  in  lasui 
ancc  Companies.  \n  analysi  of  the 
[nvs  i  menl  of  A  mei  lean  life  In  ui  ance 
companis  ,  made  by  I  be  \  ocial  ion  of 
l. ii'e  In  orancc  Pre  Idenl  .  howi  thai 
i  L6  companis  .  i  epi  e  enting  97  9  per 
cent  of  the  total  admitted  ■  sets  of  all 
American     companies,     had     in 

L85,848,360  o]  3  84  per  cent  of  their 
total  assets  as  of  Dec.  81,  1914,  In  pub- 
lic utility  bonds  as  compared  with 
81 1 1,209,858  or  i.i.  per  cent  s    of  Dec. 

81,     1004.      The    gain    in    the    ten    years 
Or    87.3  1     per    cent.    In 

comparison,  however,  with  the  total  as- 
sets, which  in  the  ten  years  had  in- 
sd  l'\  94.06  per  cent,  the  relative 
amount  of  public  utility  investments 
in  per  cent  held  by  insurance  com- 
panies had  fallen  off  during  the  ten- 
year  period  by  0.68  per  cent. 

Measurements  of  Streams  in  the 
South  Atlantic  and  Eastern  Gulf  States. 
— A  report  that  will  be  useful  to  engi- 
neeis  and  others  who  are  interested  in 
the  utilization  of  the  streams  of  the 
South  Atlantic  and  Eastern  Gulf  States 
has  just  been  issued  by  the  United 
States  Geological  Survey,  Department 
of  the  Interior,  as  Water-Supply  Paper 
402.  This  report  is  one  of  a  series  of 
fourteen  that  present  the  results  of 
stream-flow  measurements  made  in  the 
United  States  during  the  year  ending 
Sept.  30,  1915.  The  records  include  de- 
scriptions of  the  stations  at  which  the 
measurements  were  made  and  tables  of 
daily  and  monthly  discharge.  An  ap- 
pendix gives  a  list  of  gaging  stations 
maintained  on  the  principal  streams 
that  discharge  into  the  Atlantic  Ocean 
south  of  York  River,  Va.,  and  into  the 
Gulf  of  Mexico  east  of  the  mouth  of 
the  Mississippi,  and  also  a  list  of  pub- 
lications relating  to  the  water  resources 
of  the  area. 

Bill  to  Provide  Texas  with  Utility 
Commission. — Senator  O.  S.  Lattimore 
of  Fort  Worth  has  introduced  a  bill  in 
the  Texas  Legislature  providing  for  the 
creating  of  a  State  Public  Utilities 
Commission.  The  measure  provides  for 
the  creation  of  a  board  of  five  mem- 
bers at  an  annual  salary  of  $6,000  and 
a  secretary  at  an  annual  salary  of 
$3,000.  The  bill  provides  that  the  com- 
mission shall  have  control  of  all  public 
utilities,  including  telegraph,  telephone, 
heat,  light  and  power  companies,  water 
for  irrigation  or  other  purposes,  street 
car  service,  toll  bridges,  pipe  line  or 
other  transportation  of  freight  and  pas- 
sengers, except  railroad  companies  now 
under  the  control  of  the  Railroad  Com- 
mission, including  plant,  equipment  and 
property  of  such  corporations.  It  also 
includes  any  utilities  belonging  to  any 
municipality,  to  the  extent  that  appeal 
can  be  made  to  the  board  by  citizens 
when  in  their  opinion  the  municipally- 
owned  utility  is  not  being  operated  in 
a  reasonable  manner.  The  charges 
made  by  all  utilities  for  public  service 
shall  be  arranged  by  the  board.  All 
issues  of  stocks  and  bonds  of  public 
utilities  shall  be  under  the  supervision 
of  the  board.  The  board  is  given  the 
right  to  make  a  valuation  of  all  utili- 
ties in  the  State,  provide  for  examina- 
tion and  audit  of  all  accounts  and 
records. 


Associations 
and  Societies 

The  Directory  of  Electrical  Associa- 
tions, which  i.s  regularly  printed  in 
the  first  Issue  <>f  each  month,  appears 
on  page  '-'•">■")  of  this  number. 


New      York     Jovian      Meeting. — The 

February  meeting  of  the  New  York 
Jovian  League  will  he  held  at  Stewart's 
Restaurant  on  Feb.  7.  A  brief  business 
meeting  and  movies  will  follow  the 
luncheon. 

Some  Economic  Aspects  of  the  High 
Cost  of  Living. — The  St.  Louis  Jovian 
League  on  Jan.  16  had  for  its  speaker 
William  F.  Gephart,  professor  of  eco- 
nomics, Washington  University,  whose 
subject  was  "Some  Economic  Aspects 
of  the  High  Cost  of  Living." 

Schenectady  Section  of  Institute 
Hears  Address  on  Navy. — On  Jan.  19 
Prof.  William  L.  Cathcart  of  Philadel- 
phia, Pa.,  gave  an  illustrated  address  on 
"The  Development  of  Our  Fleet  and 
Naval  Stations"  before  the  Schenectady 
section  of  the  American  Institute  of 
Electrical  Engineers. 

Radio  Club  of  America. — A  meeting 
of  the  club  was  held  on  Jan.  19  at  Co- 
lumbia University,  New  York  City. 
Prof.  J.  H.  Morecroft,  Columbia  Uni- 
versity, lectured  on  "Inductance  and 
Capacity  Phenomena."  Following  the 
lecture  there  was  a  specially  arranged 
exhibition  of  amplified  radio-telephone 
reception. 

American  Institute  of  Consulting  En- 
gineers.— At  the  annual  meeting  of  this 
institute,  on  Jan.  15,  the  following 
members  were  elected  to  the  council: 
Gardner  S.  Williams,  to  serve  until  Jan- 
uary, 1919,  and  A.  M.  Hunt,  Lewis  B. 
Stillwell  and  William  J.  Wilgus  to  serve 
until  January,  1920.  F.  A.  Molitis,  35 
Nassau  Street,  New  York  City,  is  sec- 
retary. 

Lecture  on  Pattern  Making. — At  the 

meeting  of  the  Lynn  section  of  the 
American  Institute  of  Electrical  Engi- 
neers on  Jan.  24  John  Pemberton,  su- 
perintendent of  the  pattern  shop  of  the 
Lynn  works  of  the  General  Electric 
Company,  spoke  on  "Pattern  Making 
and  Foundry  Work."  The  lecture  was 
illustrated  with  lantern  slides.  On 
Saturday  afternoon,  Jan.  27,  members 
of  the  section  visited  the  plant  of  the 
Lynn  Gas   &  Electric  Company. 

Telephone  Evening  with  Cleveland 
Section  of  Institute. — The  American 
Institute  of  Electrical  Engineers, 
Cleveland  Section,  held  its  regular 
monthly  meeting  on  Jan.  15  in  the 
Electrical  League  rooms  at  the  Hotel 
Statler.  The  session  was  a  telephone 
evening,  and  Norman  Anderson,  traffic 
superintendent  of  the  Cleveland  Tele- 
phone Company,  discussed  the  con- 
struction and  operation  of  the  Bell 
system.  About  sixty  members  of  the 
Cleveland  Section  were  in  attendance 
and  an  interesting  discussion  followed 
the  address. 
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Commission 
Rulings 

Important  Decisions  of  Various 
State  Bodies  Involving  or  Affect- 
ing Electric  Light  and  Power  Util- 
ity Operation  and  Practice. 


Lighting  Plant  of  Brewery  Sell- 
ing Energy  a  Public  Utility. — The 
Public  Service  Commission  of  Mis- 
souri has  directed  M.  C.  Danciger  & 
Company  of  Weston  to  restore  the  elec- 
tric light  and  power  service  taken  from 
W.  H.  Roach  and  others,  following  the 
local  option  election  there  last  April. 
Danciger  &  Company  operate  a  light 
and  power  company  in  connection  with 
their  brewery.  Roach  publishes  a 
newspaper  which  warmly  advocated  lo- 
:al  option.  After  the  election  he  and 
sther  patrons  of  the  light  company 
who  led  in  fighting  the  saloons,  sud- 
denly were  cut  off  from  electric  cur- 
rent. The  brewery  contended  the 
lighting  plant  was  not  a  public  service 
:orporation,  as  it  was  not  chartered 
ind  was  a  part  of  the  brewery  and  had 
the  right  to  cut  off  customers  at  any 
;ime. 

"An  electric  light  plant,"  says  the 
ruling  of  the  commission,  "as  defined 
sy  our  laws,  includes  all  property  used 
n  connection  with  the  generation  of 
ilectricity  for  light,  heat  and  power 
for  sale.  This  clearly  includes  the 
slant  of  the  defendant." 

The  company  is  directed  to  restore 
the  old  service  at  the  old  rate  by 
Feb.  1. 

Rates  Based  Upon  Value  of  Service. 
—In  a  final  order  entered  by  the  State 
Public  Utilities  Commission  of  Illinois 
in  a  water  rate  case  in  the  village  of 
Ardmore,  population  400,  the  commis- 
sion denied  a  theoretical  rate  of  75  cents 
service  charge  plus  48  cents  per  1000 
jal.  consumption  charge,  based  upon 
i  valuation  of  the  utility  property,  in- 
:luding  an  analysis  of  the  operating  ex- 
penses and  the  required  depreciation 
innuity.  The  commission  fixed  a  rate 
if  35  cents  per  1000  gal.,  and  based  its 
conclusions  upon  the  value  of  the  serv- 
ice rendered  to  the  public. 

After  citing  a  long  line  of  court  and 
commission  decisions  in  support  of  the 
value  of  utility  service,  including 
Smyth  vs.  Ames  (169  U.  S.,  466)  and 
the  Minnesota  Rate  Cases  (230  U.  S., 
452)  the  commission  concludes: 

"In  rate-making  practice,  although  it 
be  not  so  scientific  as  a  theoretical  rate 
built  upon  a  valuation  and  expense 
analysis  of  a  utility's  property,  a  com- 
parison of  similar  rates  for  similar 
service  is  a  legitimate  line  of  inquiry, 
and  such  comparison  may  be  made 
herein.  The  commission  is  of  the  be- 
lief that  the  meter  rates  which  have 
been  heretofore  established  by  the  peti- 
tioner are  all  that  the  water  service 
(as  rendered  in  the  village  of  Ardmore 
at  the  time  of  the  filing  of  the  said 
meter  rates)  is  reasonably  worth.  The 
commission,  moreover,  is  of  the  opin- 
ion   that    the    said    water    service,    as 


heretofore  rendered,  is  reasonably 
worth  to  the  public  of  Ardmore  the 
rates  which  the  petitioner  filed  for  me- 
tered water  service.  Unless  unfore- 
seen circumstances  develop,  such  rates 
will  yield  to  the  petitioner  sufficient  rev- 
enue to  pay  all  reasonable  operating 
expenses,  inclusive  of  taxes,  and  will 
also  yield  some  moderate  return  on  the 
value  of  the  property  and  upon  the 
moneys  actually  invested  therein.  Al- 
though the  petitioner  herein  has 
prayed  that  this  commission  fix  water 
rates  for  the  village  of  Ardmore  based 
upon  a  valuation  of  its  properties,  such 
rates  obviously  would  exceed  the  value 
of  the  service;  and  this  commission 
cannot  find  such  rates  to  be  reasonable 
in  this  particular  case." 

In  this  case  the  commission  also  re- 
quired the  utility  to  install  meters  on 
all  services  at  its  own  expense;  but  the 
commission  allowed  an  increase  in 
rates,  over  former  rates,  of  1.5  cents 
per  1000  gal.,  which  is  sufficient  to 
compensate  the  utility  for  all  fixed  and 
operating  expenses  of  additional  me- 
ters. Regarding  the  use  of  meters,  in 
general,  the  commission  says: 

"During  the  process  of  the  investiga- 
tion herein,  the  commission  has  re- 
quired the  petitioner  to  install  and 
maintain  water  meters  on  all  con- 
sumers' services.  It  has  been  the  gen- 
eral practice  of  this  commission,  in 
many  instances,  to  require  utilities  to 
meter  their  services,  and  gradually  the 
commission  is  requiring  the  superses- 
sion, where  practicable,  of  flat  rates 
by  meter  rates  for  utility  services. 
Flat  rates  are  now  growing  to  be  ob- 
solete among  progressive  utilities,  and 
properly  so,  for  without  doubt  such  a 
style  of  rates  is  susceptible  to  the  very 
greatest  and  most  unfair  discrimina- 
tions. A  consumer  on  a  flat  rate,  if 
he  so  wills,  may  permit  his  water  to 
run  mercilessly  and  unrestrictedly 
night  and  day,  but  the  utility  product 
thus  wasted  must  be  compensated  for 
by  averaging  its  cnt  among  the  more 
economical  and  more  deserving  (though 
worse  faring)  consumers.  In  order  to 
prevent  the  unrestricted  waste  of  util- 
ity products  prevalent  with  flat  rates, 
the  general  use  of  meters  is  very  con- 
ducive to  the  conservation  of  the  avail- 
able supply,  and  to  promote  such  con- 
servation this  commission  generally 
requires  meters  to  be  installed  at  the 
cost  of  the  utility.  In  this  particular 
case  the  commission  finds  that  the  cost 
of  installing  meters  on  all  water  serv- 
ices in  the  village  of  Ardmore  should 
be  borne  by  the  utility. 

"The  petitioner,  however,  has  been 
required  to  make  additional  invest- 
ment for  many  meters,  and  will  be  re- 
quired to  make  additional  expenditures 
for  maintaining  and  repairing  the  said 
meters,  and  in  keeping  the  same  in  the 
efficient  operating  condition  that  is  re- 
quired by  this  commission's  published 
rules  and  regulations.  Such  fixed  and 
operating  expenses  are  to  be  defrayed 
in  rates  to  be  paid  hereafter  by  the 
consumers  of  water  service  in  the  vil- 
lage of  Ardmore;  and  the  commission 
in  its  second  supplemental  order  herein 
stated  that  it  would  fix  the  differential 
in  rates  which  would  compensate  for 
the  additional  metered  service.'' 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Employees  Right  to  Service  Letter. — 
Any  employee  of  a  public  service  cor- 
poration doing  business  in  the  State  of 
Oklahoma,  upon  his  discharge  or  the 
voluntary  termination  of  his  service,  is 
entitled,  by  law  and  upon  his  request 
therefor,  to  have  issued  to  him  a  service 
letter,  it  was  held  by  the  Supreme 
Court  of  Oklahoma  (159  P.  851).  Be- 
fore a  public  service  corporation  will 
be  guilty  of  any  breach  of  duty  in  fail- 
ing to  issue  a  service  letter,  the  re- 
quest for  such  service  letter  must  be 
made  by  such  employee,  either  orally 
or  in  writing,  served  personally  or  by 
mail,  upon  the  superintendent,  manager 
or  contractor  of  such  corporation. 

Legality  of  Methods  Employed  in 
Making    Public    Improvements. — Laws 

providing  that,  on  petition  signed  by 
the  owners  of  two-thirds  of  the  linear 
frontage  and  two-thirds  of  the  area  of 
the  improvement  district,  a  city  may 
order  the  construction  of  a  street- 
lighting  system,  together  with  the  cost 
of  furnishing  electrical  energy  thereto, 
and  levy  and  collect  special  assess- 
ments, to  pay  the  whole  or  any  part  of 
the  cost  thereof,  does  not  violate  the 
articles  of  the  constitution  providing 
that  the  Legislature  may  vest  the  cor- 
porate authorities  of  cities  with  power 
to  make  local  improvements  by  special 
assessments,  on  the  ground  that  the 
furnishing  of  electrical  energy  for  the 
system  is  not  a  local  improvement,  since 
the  lampposts,  conduits,  wires,  and 
lamps,  are  of  themselves  no  benefit  to 
abutting  owners  without  the  electric 
current  necessary  to  operate  the  sys- 
tem, and  since  a  "local  improvement," 
to  be  chargeable  upon  private  property, 
while  required  to  be  such  as  a  munici- 
pality would  be  justified  in  constructing 
and  maintaining  by  general  taxation, 
and  such  as  to  confer  a  special  benefit 
upon  the  property  sought  to  be  specially 
charged  with  its  creation  and  mainte- 
nance, need  not  possess  the  element  of 
permanency,  it  was  held  by  the  Su- 
preme Court  of  Washington  (159  p. 
806).  Under  such  statute,  the  char- 
acter of  the  lighting  plant  which  may 
be  installed  rested  largely  in  the  dis- 
cretion of  the  municipal  officers,  and 
was  not  abused  by  a  system  of  under- 
ground conduits  carrying  wires  to  the 
several  lampposts  since  the  posts, 
though  designed  for  ornament,  did  not 
so  far  depart  from  ordinary  construc- 
tion as  to  warrant  the  court  in  saying 
as  a  matter  of  law  that  the  proportional 
part  of  the  cost  which  the  city  assessed 
for  the  property  benefited  was  in  ex- 
cess of  its  legitimate  powers.  The 
remedy  for  the  Council's  abuse  of  its 
discretion  by  attempting  to  levy  special 
assessments  would  be  to  allow  assess- 
ments only  to  the  value  of  a  system. 
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Norman  W.  Storer,  general  engineer 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  was  elected  presi- 
dent of  the  Veteran  Employees'  Associ- 
ation of  that  company  at  the  annual 
banquet  of  the  association  on  Jan.  20. 
Mr.  Storer,  who  is  widely  known  in 
connection  with  his  railway  electrifica- 
tion work,  was  graduated  from  Ohio 
State  University  in  1891.  Entering 
the  Westinghouse  organization,  he  di- 
rected for  several  years  engineering 
work  in  connection  with  direct-current 
motors  and  generators,  and  subse- 
quently became  head  of  the  railway  en- 
gineering division.  At  present,  Mr. 
Storer  is  devoting  his  entire  time  to 
railway  electrification  work.  He  is  a 
past  manager  and  vice-president  of  the 
American  Institute  of  Electrical  En- 
gineers. 

R.  D.  Jones  has  been  appointed  claim 
agent  for  the  Reading  (Pa.)  Transit  & 
Light  Company,  succeeding  Rex  D. 
Billings,  recently  resigned. 

Willis  L.  Adams,  consulting  engineer, 
of  Buffalo,  N.  Y.,  has  been  elected  pres- 
ident of  the  Niagara  section  of  the  Na- 
tional   Electric   Light   Association. 

Ross  Aver,  formerly  of  Grass  Valley, 
Cal.,  has  been  appointed  local  manager 
of  the  Pacific  Gas  &  Electric  Company's 
interests  in  Colusa,  to  succeed  L.  H. 
Hartsock,  recently  resigned. 

P.  R.  Chambers,  formerly  manager 
of  the  Manatee  Electric  Company  of 
Bradentown,  Fla.,  has  been  appointed 
superintendent  of  the  Ithaca  (N.  Y.) 
Gas  &  Electric  Company,  to  succeed 
William  O'Neil,  recently  resigned. 

M.  W.  Holman,  formerly  treasurer 
and  manager  of  the  Princeton  (Ky.) 
Light  &  Power  Company,  has  been  ap- 
pointed superintendent  of  the  municipal 
water  and  light  plant  at  Paris,  Tenn., 
to  succeed  M.  W.  Younkin,  who  recently 
resigned  to  accept  the  position  as  man- 
ager of  the  Johnson-Porter  Clay  Com- 
pany of  Paris,  Ky.  Mr.  Holman  is  a 
graduate  of  the  Georgia  School  of  Tech- 
nology at  Atlanta.  In  1905  he  leased 
from  the  town  of  Huntington,  Tenn., 
its  electric  light  and  water  plant,  and 
operated  this  as  a  private  enterprise 
until  1910,  when  he  purchased  the  plant 
at  Princeton,  Ky. 
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.1.  I).   \.  Cross,  win*  was  distrid  heal 
ing     pecialis!    for  the  General  Electric 
Company    al    Chicago,    has    been    ap- 
pointed manager  of  heating  di 
with   headquarters  al    rut  field,   Mass. 

Nathan  Hazard  of  Philadelphia, 
I'a.,  who  has  been  engineer  for  the  Bell 
Telephone  Company  of  Pennsylvania 
and  associated  companies,  has  been 
elected  president  of  the  American 
Dredging  Company. 

F.  S.  Nicholson,  vice-president  and 
general  manager  of  the  Sayre  (Pa.) 
Electric  Company,  has  been  appointed 
vice-president  and  general  manager  of 
the  Rutland  (Vt.)  Railway,  Light  & 
Power  Company. 

William  O'Neil,  for  the  past  eight 
years  superintendent  of  the  Norwich 
(N.  Y.)  Gas  &  Electric  Company,  has 
taken  up  his  duties  as  superintendent 
of  the  Ithaca  (N.  Y.)  Gas  &  Electric 
Corporation,  succeeding  J.  W.  Murdock. 

James  H.  Porter,  assistant  superin- 
tendent of  the  Oskaloosa  (Iowa)  Trac- 
tion &  Light  Company,  has  been  ap- 
pointed superintendent  of  the  company, 
succeeding  A.  H.  R.  Jackson,  resigned. 
Mr.  Porter  has  been  associated  with  the 
company  five  years. 

L.  H.  Hartsock,  wh®  for  the  past  five 
years  has  had  charge  of  the  Colusa  dis- 
trict of  the  Pacific  Gas  &  Electric  Com- 
pany of  San  Francisco,  Cal.,  has  been 
promoted  to  the  managership  of  the 
Grass  Valley  District  with  headquarters 
in  Grass  Valley,  Cal. 

Halbert  P.  Hill  has  become  associated 
with  Fred  Ophuls  and  J.  Harold  Mc- 
Creery,  and  under  the  firm  name  of 
Ophuls,  Hill  &  McCreery  the  organiza- 
tion has  opened  an  office  for  consulting 
engineering  work  in  electrical,  mechani- 
cal and  refrigeration  equipment  at  112 
West  Forty-second  Street,  New  York 
City. 

H.  C.  Deffenbaugh,  cost  engineer  for 
the  Rochester  (N.  Y.)  Railway  &  Light 
Company,  has  resigned  to  accept  the 
position  of  assistant  secretary  of  the 
Empire  Gas  and  Electric  Association, 
with  headquarters  in  New  York  City. 
He  is  a  graduate  of  Cornell  University 
and  became  associated  with  the  Roch- 
ester company  in  1906. 

H.  B.  Bixler,  who  was  formerly  su- 
perintendent of  light  and  power  for  the 
Northern  Ohio  Traction  &  Light  Com- 
pany, has  resigned  to  enter  the  indus- 
trial engineering  field,  with  headquart- 
ers in  the  Second  National  Bank  Build- 
ing, Akron,  Ohio.  Mr.  Bixler  has 
gained  wide  experience  at  Akron  in  the 
electrification  and  operation  of  rubber 
working  plants  and  will  devote  a  large 
part  of  his  time  to  work  of  this  nature. 
He  plans  also  to  engage  in  general  in- 
dustrial plant  engineering. 


KMIL    ANDKKSON 


Emil  Anderson,  president-elect  of  the 
Western  Association  of  Electrical  In- 
spectors, is  electrical  inspector  for  the 
Minneapolis  (Minn.)  Underwriters'  In- 
spection Office,  now  a  branch  office  of 
the  General  Inspection  Company.  Mr. 
Anderson  is  a  graduate  of  the  Uni- 
versity of  Minnesota,  class  of  1905.  He 
is  also  a  member  of  the  American  Insti- 
tute of  Electrical  Engineers  and  during 
the  year  1914-1915  served  as  secretary 
for  the  Minnesota  Section.  He  has 
taken  an  active  part  in  all  electrical 
organization  affairs  in  Minneapolis  and 
served  for  a  time  as  president  of  the 
Minneapolis  Electric  Club.  In  Jovian 
affairs  he  holds  the  commission  of  Sec- 
ond Tribune  for  his  home  district.  In 
the  Western  Association  of  Electrical 
Inspectors  he  has  been  very  active,  and 
as  member  of  its  executive  committee, 
as  vice-president,  as  chairman  of  its 
committee  on  electric  signs  and  as 
chairman  on  its  committee  of  concentric 
wiring  Mr.  Anderson  has  had  an  un- 
usual opportunity  to  study  the  needs  of 
this  organization. 

G.  L.  F.  Phillips,  technical  director  of 
Phillips  Lamp  Works,  Eindhoven,  Hol- 
land, has  been  nominated  doctor  honore 
causa  by  the  senate  of  the  Technical 
University  of  Delft,  Holland. 


Obituary 

Capt.  William  Brophy,  consulting 
electrical  engineer,  Boston,  Mass.,  died 
on  Jan.  24  at  his  home  in  Jamaica 
Plain,  at  the  age  of  seventy-eight.  He 
was  born  in  Ireland,  but  joined  the 
Worcester  (Mass.)  fire  department 
when  a  young  man,  served  as  city  elec 
trician  of  Worcester,  and  later  settled 
in  Boston  as  a  consulting  engineer. 
From  1894  to  1900  he  was  chief  elec- 
trician of  the  Boston  wire  department 
Captain  Brophy  had  a  very  large  ac- 
quaintance in  the  central  station  field 
and  in  a  quiet,  unassuming  way  per- 
formed much  valuable  work  for  various 
electrical  interests.  He  was  partic 
ularly  interested  in  fire  prevention,  anc 
was  a  welcome  speaker  at  some  of  th< 
later  conventions  of  the  New  Englant 
section  of  the  N.  E.  L.  A.,  of  which  h< 
was  a  member. 
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Clifford  A.  Bront  has  been  elected 
chairman  of  the  board  of  directors  and 
president  of  the  Toms  River  (N.  J.) 
Electric  Company. 

Daniel  P.  Tierney,  for  the  past  eight 
years  assistant  superintendent  of  the 
Sayre  (Pa.)  Electric  Company,  has 
been  appointed  general  manager  to  suc- 
ceed Frank  S.  Nicholson,  recently  re- 
signed. 

Charles  F.  Thompson  has  resigned 
from  the  engineering  department  of 
the  General  Electric  Company  in  order 
to  take  up  commercial  engineering 
work  with  the  Research  Corporation  at 
€3  Wall  Street,  New  York  City. 

J.  W.  Murdock  has  resigned  as  man- 
ager of  the  Ithaca  (N.  Y.)  Gas  &  Elec- 
tric Company  to  accept  the  position  of 
general  superintendent  of  the  Associ- 
ated Gas  &  Electric  Company's  prop- 
erties in  that  part  of  New  York  State. 

Albert  S.  Hall,  manager  of  the  Hood 
River  Gas  &  Electric  Company,  and  of 
the  Hydro  Electric  Company  of  Hood 
River,  Ore.,  has  resigned  to  become  dis- 
trict manager  for  the  Pacific  Power 
&  Light  Company  at  Pasco  and  Kenne- 
wick,  Wash. 

P.  A.  Staples,  vice-president  and  gen- 
eral manager  of  the  Binghamton  (N. 
Y.)  Light,  Heat  &  Power  Company,  has 
been  appointed  general  manager  of  the 
Sayre  Electric  Company,  which  po- 
sition he  will  fill  in  connection  with  his 
duties  at  Binghamton. 

William  R.  Bell,  chief  load  dispatcher 
of  the  New  England  Power  Company, 
with  headquarters  at  Millbury,  Mass., 
has  been  transferred  to  the  engineer- 
ing department  of  the  company,  with 
offices  at  Worcester,  Mass,  Mr.  Everett 
Collins  has  been  appointed  chief  load 
dispatcher  of  the  company. 

Edward  Pryor  of  Philadelphia,  Pa., 
who  has  been  connected  with  the  Ameri- 
can Railways  Company,  in  charge  of 
the  plant  of  the  Consolidated  Light, 
Heat  &  Power  Company  at  Hunting- 
don, W.  Va.,  has  been  appointed  super- 
intendent of  the  Home  Electric  Light 
&  Steam  Heating  Company  of  Tyrone, 
Pa.,  a  subsidiary  of  the  American  Rail- 
ways Company. 

Gardner  Rogers,  who  for  the  past 
seven  years  has  been  president  of  the 
Houghton  (Mich.)  County  Electric 
Company  and  the  Houghton  Traction 
Company,  has  been  appointed  general 
manager  of  the  Blockstone  Valley  Gas 
&  Electric  Company  at  Woonsocket,  R. 
[.,  to  succeed  Alfred  T.  Townsend,  who 
left  Woonsocket  some  time  ago  to  take 
:harge  of  the  Stone  &  Webster  Com- 
pany's properties  in  Texas,  with  head- 
quarters in  Beaumont. 

T.  A.  Panter  has  been  appointed  to 
the  position  of  operating  engineer  in 
the  reorganization  of  the  Los  Angeles 
Aqueduct  Power  Bureau,  which  has 
aeen  effected  in  anticipation  of  in- 
creased activities  attendant  upon  taking 
aver  the  distributing  systems  of  two 
Los  Angeles  companies.  H.  C.  Gardett 
^ias  been  made  general  construction  en- 
gineer and  C.  A.  Heinze  distributing 
construction  engineer.  The  appoint- 
ments were  made  by  E.  F.  Scattergood, 
chief  electrical  engineer. 


C.  E.  Torrey,  formerly  assistant  man- 
ager of  the  Central  Power  Company, 
Canton,  Ohio,  has  been  appointed  man- 
ager of  the  East  Liverpool  district  of 
the  Ohio  River  Power  Company,  a  sub- 
sidiary of  the  American  Gas  &  Electric 
Company. 

Judge  Oliver  H.  Hughes  has  been  ap- 
pointed a  member  of  the  Ohio  Public 
Utilities  Commission  by  Gov.  James  M. 
Cox.  The  appointment  of  Louis  M. 
Day  as  a  member  of  the  commission 
last  year  by  Gov.  Frank  P.  Willis  was 
withdrawn,  as  it  had  not  been  approved 
by  the  Senate.  Judge  Hughes  was  a 
member  of  the  commission  for  eleven 
years  preceding  the  administration  of 
Governor  Willis,  having  been  appointed 
by  Governor  Harris. 

F.  W.  Bacon,  who  has  been  vice-pres- 
ident and  general  manager  of  the  Ken- 
tucky Traction  &  Terminal  Company 
and  of  the  Lexington  Utilities  Company 
at  Lexington,  Ky.,  for  the  last  six 
years,  has  transferred  his  headquarters 
to  Philadelphia,  where  he  will  continue 


in  executive  charge  of  various  Chandler 
&  Company  properties,  including  the 
Lexington  company,  of  which  he  will 
continue  to  be  vice-president.  Mr. 
Bacon  has  been  connected  with  the 
Kentucky  properties  since  1911,  when 
he  first  became  vice-president  of  the 
Lexington  &  Interurban  Railways. 

S.  G.  Hibben,  formerly  head  of  the 
illuminating  engineering  department  of 
the  Macbeth-Evans  Glass  Company  of 
Pittsburgh,  Pa.,  has  become  identified 
with  the  Westinghouse  Lamp  Company 
as  illuminating  engineer.  Mr.  Hibben's 
new  work  will  consist  of  the  furnishing 
of  expert  lighting  advice  to  customers 
of  the  company,  and  he  will  have  his 
headquarters  in  Pittsburgh. 

O.  E.  Clemens,  cost  accountant  for 
the  bureau  of  power  and  light,  city  of 
Los  Angeles,  recently  tendered  his  res- 
ignation to  become  effective  Jan.  1.  In- 
stead of  accepting  the  resignation,  the 
Public  Service  Commission  decided,  as 
a  mark  of  the  esteem  in  which  Mr. 
Clemens  was  held,  to  accord  him  a 
year's  leave  of  absence.  Mr.  Clemena 
has  accepted  a  position  in  San  Fran- 
cisco with  the  Spring  Valley  Water 
Company. 


Jay  B.  Franke  of  Perth  Amboy,  N. 
J.,  has  been  appointed  city  electrician 
of  Perth  Amboy  for  a  period  of  three 
years. 

H.  H.  Wood  has  been  made  assistant 
to  the  general  superintendent  of  the 
Central  Illinois  Public  Service  Com- 
pany, at  Mattoon,  111. 

I.  Maxwell  Stover,  manager  of  the 
Key  West  Electric  Company,  has  been 
appointed  manager  of  the  Baton  Rouge 
(La.)  Electric  Company. 

Lewis  Smith  of  the  Rumford  Falls 
Light  &  Power  Company  of  Rumford, 
Me.,  has  been  appointed  superintendent 
of  the  light  and  power  department. 

C.  M.  Hansen  has  been  appointed 
chairman  of  the  committee  for  acci- 
dent prevention  and  workmen's  com- 
pensation of  the  National  Association 
of  Manufacturers. 

C.  F.  Crowley  has  been  appointed 
general  manager  for  the  Wm.  A.  Corrao 
Electric  Company,  which  is  one  of  the 
leading  electrical  contracting  firms  in 
St.  Louis. 

Harry  T.  Hughes  has  been  elected 
treasurer  of  the  Denver  Gas  &  Elec- 
tric Light  Company,  operated  by  Henry 
L.  Doherty  &  Company.  Mr.  Hughes 
formerly  held  the  position  of  auditor. 

Arthur  H.  Robbins,  who  has  been 
prevocational  instructor  in  electricity 
in  the  Boston,  Mass.,  public  schools,  has 
resigned  that  position  to  become  elec- 
trical engineer  with  the  Electric  Light 
&  Power  Company  at  North  Abington, 
Mass. 

Frank  S.  Sawyer,  who  for  the  past 
few  years  has  been  connected  with  the 
engineering  force  of  the  Turners  Falls 
(Mass.)  Power  &  Electric  Company,  is 
planning  to  go  shortly  to  South  Ameri-  . 
ca,  where  he  will  engage  in  engineering 
work  in  Peru. 

Hermon  E.  Eddy,  who  had  been  asso- 
ciated for  several  years  with  the  late 
Clarke  C.  Fitts,  vice-president  of  the 
Connecticut  River  Power  Company  of 
Barcelona,  Spain,  where  he  has  been 
vice-president  of  the  company  to  suc- 
ceed Mr.  Fitts. 

William  C.  Chappel  has  been  ap- 
pointed chief  assistant  engineer  to  the 
Government  of  Tasmania  at  Hobart, 
Tasmania.  Mr.  Chappel  was  formerly 
an  electrical  engineer  with  Siemens 
Brothers  Dynamo  Works  at  London, 
England. 

Cyprus  P.  Eaton,  vice-president  of 
the  Rumford  Falls  Light  &  Power  Com- 
pany of  Rumford,  Me.,  will  soon  retire 
on  account  of  his  health  and  advancing 
age.  Mr.  Eaton  has  been  connected 
with  the  company  since  its  organiza- 
tion nearly  twenty-five  years  ago. 

Roy  M.  Taylor  of  Taunton,  Mass., 
recently  employed  as  purchasing  agent 
of  the  United  States  Cartridge  Com- 
pany of  Lowell,  Mass.,  has  accepted  a 
position  as  assistant  to  the  general 
manager  of  the  Thompson  Electric 
Welding  Machine  Company,  with  full 
charge  of  its  Lynn  factories.  Mr.  Tay- 
lor was  employed  by  the  Stone  &  Web- 
ster Corporation  of  Boston,  Mass.,  for 
a  number  of  years  at  the  Cell  Drier 
Machine  Company  in  Taunton. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  tin-  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on  Industrial  Activities  muf  Business  Methods 


ELECTRICAL  EXPORTS  TO 

SOUTH  AMERICA  IN  1916 

Value  of  the  Goods  Estimated  at  $5,825,000 — Brazil 

Was  Largest  Customer,  Followed  by 

Argentina  and  Chile 

Exports  of  electrics]  goods  to  South  America  during 
L916,  it  is  estimated,  amounted  to  $5,825,000.  This  estimate 
is  DS86d  OD  t ho  compilations  made  by  the  foreign  trade  de- 
partment of  the  National  City  Hank  of  New  York,  showing 
the  detailed  exports  to  South  America  from  the  port  of 
New  York,  about  85  per  cent  of  goods  for  South  America 
leaving  from  this  port. 

The  monthly  totals  leaving  the  port  of  New  York  to  the 


MARKET  FOR  MOTORS 

STILL  ABOVE  NORMAL 

Fractional    Horsepower   Sizes   in    Greatest    Demand, 

Due  to  Tremendous  Sale  of  Small 

Motor-Driven  Appliances 

Motor  manufacturers  are  still  swamped  with  orders.  In 
the  small  fractional  horsepower  sizes  for  use  in  fans,  vac- 
uum cleaners,  washing-machines  and  other  small  motor- 
driven  appliances,  the  supply  has  proved  inadequate  to  meet 
the  demand  for  some  months,  and  in  some  cases  only  old 
customers  are  now  being  served.  Even  in  these  cases  im- 
mediate delivery  cannot  be  had.  Practically  none  of  the 
appliance    manufacturers    specializing    in    motor-driven    ap- 


BXPORTS   OK    ELECTRICAL   HOODS  TO    SOUTH    AMERICA    KUOM  THE  PORT  OF  NEW  YORK  DURING   1916 


entina 

•January    $74,000 

February     P8.777 

March    

April     52,073 

Ma\      72,000 

June     46,492 

July    811,294 

August    1 15,294 

September    

October     82,409 

November     109,696 

December      133,676 

$1,161,222 

•Estimated. 


LZil 

Chile 

Colombia 

!  Vi  ii 

Uruguay 

Venezuela 

All  Others 

Total 

$120, 

$17,000 

$34,000 

$17,000 

$10,000 

$20,000 

$8,000 

$300,000 

(179 

17,74.". 

39.661 

12,619 

17,400 

3,787 

4,751 

288,419 

79,788 

10,609 

24,131 

13,670 

7,018 

47,923 

21,236 

286,840 

69,919 

9,832 

53,320 

15,168 

8,207 

38,843 

6,256 

253,618 

62,494 

14,061 

71,077 

13,131 

7,250 

10,556 

6,877 

257,446 

160,413 

33,951 

34,847 

18,735 

5,578 

18,144 

12,979 

341,139 

134,911 

51,056 

13,362 

19,782 

6,122 

37,832 

15,655 

490,014 

128,883 

168,116 

106,441 

16.873 

18,986 

21,994 

4,634 

611,224 

122.707 

73,601 

13,836 

23,328 

11,808 

17,908 

10,172 

366,406 

102,792 

257,657 

74,896 

25,288 

14,894 

16,046 

17,963 

591,946 

233,616 

17,273 

21,100 

50,471 

15,186 

7,076 

12,670 

467,088 

■1 1!>,  884 

203,686 
9874,587 

18,423 
$505,097 

36,300 

27,803 
$150,252 

13,503 

12,493 

695,768 

$1.. -.99,086 

$262,365 

$253,612 

$133,686     . 

$4,949,907 

South  American  republics  are  shown  in  the  accompanying 
table.  On  the  basis  that  85  per  cent  of  the  exports  destined 
for  South  America  leave  this  port,  the  1916  totals  for  the 
separate  countries  have  been  estimated  as  follows:  Argen- 
tina, $1,305,000;  Brazil,  $1,880,000;  Chile,  $1,030,000;  Co- 
lombia, $594,000;  Peru,  $308,000;  Uruguay,  $176,500;  Ven- 
ezuela, $298,000;  all  others,  $157,000.  Brazil,  according  to 
these  figures,  continues  to  be  the  leading  South  American 
market  for  American  electrical  goods.  Compared,  however, 
with  the  value  of  electrical  products  of  American  manu- 
facture absorbed  by  Brazil  prior  to  the  European  war  the 
relative  importance  of  the  Brazilian  market  is  becoming 
less.  In  the  twelve  months  from  July  1,  1912,  to  June,  30, 
1913,  Brazil  imported  American  electrical  goods  valued 
at  $2,930,000.  Notwithstanding  the  fact  that  prices  in  1916 
were  considerably  higher  than  in  1912  and  1913,  the  exports 
to  Brazil  were  less  in  1916  by  more  than  $1,000,000,  or 
over  30  per  cent.  Should  a  comparison  be  made  of  volumes 
it  would  probably  be  seen  that  the  exports  to  Brazil  had 
been  cut  in  two.  The  only  other  republic  to  show  a  falling 
off  was  Peru;  but  the  difference  was  not  great. 

Since  the  beginning  of  the  war  the  exports  to  Argentina, 
Chile,  Colombia,  Uruguay  and  Venezuela  have  increased 
greatly.  Compared  with  the  twelve  months  from  July  1, 
1912,  to  June  30,  1913,  the  1916  exports  to  Argentina  were 
greater  by  a  little  less  than  140  per  cent;  to  Chile  by  more 
than  140  per  cent;  to  Colombia  by  286  per  cent;  to  Uruguay 
by  117  per  cent,  and  to  Venezuela  by  157  per  cent.  These 
comparisons,  however,  have  been  made  with  values  only 
and  no  consideration  has  been  taken  of  the  fact  that  prices 
in  1916  were  much  higher  than  were  quoted  prior  to  the  war 
in  Europe. 

While  complete  figures  for  the  United  States  are  not 
available,  it  is  practically  certain  that  the  1916  electrical 
exports  will  come  very  close  to  $40,000,000.  It  is  therefore 
evident  that  but  a  small  part  is  going  to  South  America, 
in  fact,  but  14.55  per  cent.  The  South  American  trade  in 
1916  represented  about  1  per  cent  of  the  total  production 
in  this  country. 


pliances  manufacture  their  own  motors.  The  sale  of  these 
appliances  has  grown  tremendously  during  the  past  year 
and  consequently  the  motor  manufacturers  have  been 
deluged  with  orders. 

For  the  larger  sizes  of  motors  the  demand,  while  still 
large,  is  not  so  insistent.  Books  are  filled  with  orders  and 
buyers  are  becoming  accustomed  to  nine  months  delivery 
and  have  made  their  arrangements  accordingly.  The  buy- 
ing is  gradually  slowing  up,  but  it  will  be  many  months,  at 
the  present  rate,  before  anything  near  the  normal  condition 
is  reached.  Even  then  production  will  continue  at  capacity 
for  some  time  in  order  to  clean  up  the  books. 


ADVANTAGES  OF  TRADE 

ACCEPTANCE  SYSTEM 

Thirteen  Reasons  for  the  Adoption  of  the   System 

Cited  by  Those  in  Favor  of  the  Wider 

Use  of  Acceptances 

Trade  acceptances  are  being  used  more  and  more  by 
American  manufacturers,  but  the  system  is  still  in  its  in- 
fancy in  this  country.  In  the  electrical  trade  but  few  houses 
use  this  method  of  extending  credit.  Where  acceptances 
are  used,  however,  there  is  no  complaint  expressed  about 
the  system — only  satisfaction. 

The  advantages  claimed  for  the  system  are  numerous. 
The  following  have  been  given  by  those  in  favor  of  ac- 
ceptances: 

1.  That  open  book  accounts,  i.e.  dead  capital,  will  be 
transferred  into  trade  acceptances,  which  is  live  capital, 
i.  e.,  self-liquidating  commercial  credit  paper  available  for 
the  payment  of  debts,  and  when  discounted,  like  promissory 
notes,  becomes  a  basis  for  issue  of  currency  and  bank  re- 
serves under  the  Federal  Reserve  Act. 

2.  That  they  show  on  their  faces  that  they  arise  out  of  a 
bona  fide  commercial  transaction. 
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3.  That  acceptances,  being  two-name  drafts,  are  safer, 
more  liquid  for  bankers  to  hold,  and  more  likely  to  be  paid 
at   maturity  than  single-name  promissory  notes. 

4.  That  banks  would  have  better  knowledge  of  a  bor- 
rower's financial  position  through  trade  drafts  instead  of 
direct  notes. 

5.  That  the  trade  acceptance  system  would  practically 
eliminate  the  overdue  accounts  which,  according  to  the 
records  submitted  from  jobbers  and  manufacturers  here- 
with, amount  to  about  30  per  cent  of  the  sales,  and  if  legal 
proceedings  are  necessary,  a  trade  acceptance  is  much  bet- 
ter to  have  than  an  open  book  account,  because  the  seller 
has  an  acknowledgment  in  writing  of  the  account. 

6.  That  the  use  of  the  trade  acceptance  would  remove  the 
necessity  for  the  manufacturer  or  jobber,  with  somewhat 
limited  capital,  borrowing  so  heavily  in  order  to  act  as 
banker  in  supplying  credit  to  customers. 

7.  That  the  trade  acceptance  would  reduce  loss  by  bad 
debts  by  effecting  prompt  payments,  and  would  save  the 
interest  on  overdue  accounts. 

8.  That  trade  acceptances  would  tend  to  educate  the  re- 
tailer not  to  overbuy,  thus  tying  up  too  much  of  his  capi- 
tal, or  to  extend  too  long  credits  to  his  own  customers. 

9.  That  trade  acceptances  will  tend  to  eliminate  the  abuse 
of  the  extension  of  credit  to  those  retailers  who,  having  but 
little  real  capital  themselves  invested,  learn  to  conduct  their 
business  principally  on  the  credit  extended  to  them  by  rival 
jobbers  or  manufacturers. 

10.  That  those  who  settle  by  trade  acceptances  will  put 
themselves  into  the  class  of  preferred  buyers,  the  same  as 
those  who  discount  for  cash. 

11.  That  the  trade  acceptance  system,  even  with  small 
retailers,  would  work  a  great  improvement  on  our  whole 
merchandising  system,  and  tend  to  make  the  untrained  and 
unsystematic  tradesman  of  less  menace  to  his  competitor. 

12.  That  trade  acceptances  would  curtail  or  end  the  bad 
practice  of  taking  unearned  or  unauthorized  discounts, 
would  curb  the  unfair  practice  of  returning  merchandise 
after  shipment  has  been  made,  would  tend  to  stop  the  per- 
nicious habit  of  assigning  or  hypothecating  book  accounts 
to  secure  working  capital,  and  would  operate  to  reduce  the 
overhead  costs  of  doing  business  and  enable  both  manufac- 
turer and  jobber  to  sell  at  lower  prices. 

13.  That  the  Federal  Reserve  Board,  recognizing  the  ad- 
vantages of  the  "trade  acceptance,"  has  authorized  special 
rates  of  discount  for  this  class  of  paper,  and  that  all  Fed- 
eral Reserve  Banks  in  establishing  rates  have  made  a  rate 
generally  one-half  of  1  per  cent  lower  for  trade  acceptances 
than  the  rate  for  promissory  notes. 


PEACE  UNCERTAINTIES 

GIVE  RISE  TCHPROBLEMS 

Large  Stocks  of  Merchandise  May  Cause  Embarrass- 
ment to  Trade  When  Prices  Begin  to 
Be  Revised  Downward 

Many  problems  have  arisen  in  the  industrial  world  within 
the  past  two  months  as  a  result  of  the  possibilities  of  peace. 
To  electrical  manufacturers  these  problems  are  of  grave  im- 
portance. The  raw  material  entering  into  his  goods,  it  is 
felt,  will  be  the  first  to  feel  the  effects  of  peace.  In  practi- 
cally every  quarter  it  is  expected  that  prices  will  fall  off, 
slowly  perhaps  but  certainly.  In  a  large  number  of  cases 
the  price  of  the  finished  product  fluctuates  with  the  market 
for  raw  materials. 

The  question  of  customers'  stocks  and  credit  terms  for 
this  reason  are  of  more  than  passing  importance  right  now. 
Deliveries  are  not  yet  so  improved  that  jobbers  no  longer 
have  to  stock  up  months  ahead.  For  the  most  part  the  job- 
bers are  buying  with  caution.  On  the  other  hand,  they  are 
also  buying  so  as  to  be  protected  over  the  time  it  now  takes 
for  delivery. 

Late  in  1916  there  was  a  considerable  amount  of  stock 
ordered  in  anticipation  of  a  rise  with  the  advent  of  the  new 
year,  but  in  these  lines  it  is  doubtful  if  a  fall  in  prices  will 
come  for  some  time  after  the  raw  materials  market  begins 
to  recede. 

Should  prices  fall  while  there  is  so  much  unsold  stock  in 


the  hands  of  distributers  the  manufacturer  will  have  to  bear 
his  share  of  the  burden.  Just  how  large  this  share  will  be 
is  what  is  worrying  him.  The  stocks  were  sold  on  credit 
and  the  jobber  has  a  certain  time  after  delivery.  The  manu- 
facturer has  protected  himself  to  a  certain  extent  by  ac- 
cepting orders  with  the  provision  that  they  be  accepted 
when  delivered.  No  cancellations  will  be  allowed  unless  the 
manufacturer  can  readily  dispose  of  the  goods.  The  buy- 
ers therefore  face  the  market  both  on  goods  in  hand  and 
in  the  process  of  manufacture. 

When  the  market  begins  to  slump  off  jobbers  will  find  it 
inconvenient  frequently  to  meet  their  obligations  promptly 
or  fully.  The  manufacturers  will  therefore  find  their  as- 
sets in  a  much  less  liquid  state. 

It  is  not  anticipated  that  such  conditions  will  bring  about 
any  widespread  state  of  bankruptcy,  for  it  is  highly  doubt- 
ful if  the  downward  price  revision  will  be  sudden  or  steep. 
It  will,  however,  involve  the  tying  up  of  large  quantities  of 
now  liquid  capital  for  an  uncertain  time. 


COPPER  MARKET  STILL  DULL 

Quotations    a    Little    Higher,    but    No    Evidence    of 
Any   Buying  Activity 

No  change  is  shown  in  the  copper  market  at  this  writing 
over  the  past  week.  The  dull  and  listless  tone  which  has 
prevailed  since  the  middle  of  January  continues.  For  tech- 
nical reasons  the  market  advanced  slightly  during  the  week, 
but  there  was  no  evidence  of  any  volume  of  buying.  Even 
inquiries  are  scarce.  Buyers  are  watching  the  market 
closely,  but  show  no  disposition  to  make  any  purchasers. 

It  is  evident  that,  although  the  producers  are  sold  out  for 
some  months,  but  little  copper  is  held  for  speculation. 
Consumers  have  bought  heavily,  but  only  for  actual  needs. 
Nor  is  there  any  doubt  that  consumers  are  well  covered  for 
the  early  months  of  1917. 

It  is  doubtful,  however,  that  consumers  are  supplied  with 
second-half  copper.  Producers  still  have  considerable  sec- 
ond-half production  unsold.  Still  there  is  no  evidence  of 
any  large  buying  for  summer  and  fall  metal.  In  fact,  it  is 
the  general  impression  that  buyers  of  copper  are  disin- 
clined to  commit  themselves  long  in  advance.  There  is  no 
desire  to  take  any  large  loss  in  a  declining  market.  This 
situation  is  borne  out  by  statements  from  manufacturers 
that  every  effort  will  be  made  to  minimize  the  loss  that  is 
bound  to  come. 

On  the  other  hand,  should  the  nations  of  Europe  again 
enter  the  market  for  large  tonnages  it  is  practically  certain 
that  American  buyers  will  again  place  orders  months  in 
advance. 

The  prices  quoted  in  New  York  on  Tuesday  of  this  week 
were  from  a  quarter  to  a  half  cent  higher  than  a  week  pre- 
vious. Quotations  were  as  follows:  January  delivery,  33 
cents;  February  delivery,  32.75  cents;  March  delivery,  32 
cents;  second  quarter,  30.5  cents;  third  quarter,  28.5  cents; 
fourth  quarter,  27  cents. 


NEW  YORK  METAL  MARKET  PRICES 

r Jan.  23 x    , Jan. 30 N 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid          Asked 

Copper                                               £       s     d  £       s     d 

London,  standard  spot 130     0     0  132     0     0 

Prime  Lake   31.00      to31.50f  31.75      to  32  25t 

Electrolytic    32.00      to  33.00f  32.50      to  33.50t 

Casting    28.50      to  29.00t  29.25      to  29.75f 

Copper  wire  base 38.00f  39.00f 

Lead    7.50  8.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter....                21.00  2100 

Spelter,   spot    9.92^  to  10.00|  10.67y2  to  10.92^  f 

Tin.  straits 45.50t  45.7.r)f 

Aluminum,  98  to  99  per  cent  50.00      to  54.00t  52.00      to  54.00f 

OLD  METALS 

Heavy   copper  and    wire 23.00       to  24.00|  25.00       to  25.50f 

Brass,    heavy    13.50       to  14.00t  14.50       to  15.50t 

Brass,    light     11.00      to  11.50t  11.00      to  11.50t 

Lead,    heavy     6.85       to    7.00t  7.00       to    7  12t 

Zinc,    scrap 7.00       to    7.25t  7.25       to    7.75f 

COPPER  EXPORTS 

Total    tons   to   Jan     30 23,511 

tNominal. 
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NEW   APPARATUS   AND   APPLIANCES 

I  Record  oj  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 


Wiring  Devices  for  Foreign 
Trade 

TWO     fuse     blocks     made     exclusively 

for  foreign  trade  arc  shown  in  the  ac- 
companying illustration  as  manufac- 
tured   by    Pass    &    Seymour    of    Solvay, 


TWO  FUSE  BLOCKS  FOR  FOREIGN    MARKETS 

N.  Y.  These  fuse  blocks  are  used  to 
a  large  extent  throughout  Europe  and 
South  America.  The  block  shown  on 
the  right  is  a  single  pole  fuse  block  or 
fuse  carrier  and  the  other  is  a  double 
pole  type. 

Bell  Ringing  Transformers 
for  Light  Signal  Work 

Bell  ringing  transformers  which  are 
suitable  for  light  signal  work,  such  as 
residences  and  apartment  houses  have 
been  developed  by  the  Cumberland 
Electric  Manufacturing  Company  of 
Clarksville,  Tenn.  One  type  of  trans- 
former measures  2.25  in.  by  3.25  in.  by 
3.25   in.,   weighs   about   2.5   lb.,   has    a 


BELL   RINGING   TRANSFORMER  FOR   LIGHT 
SIGNAL   WORK 

capacity  of  about  20  watts,  and  may  be 
used  on  any  current  up  to  133  cycles. 
The  primary  voltage  range  is  from  110 
to  130  volts,  and  the  secondary  is  rated 
for  8  volts. 

Another  type  that  is  offered  has  the 
same  weight  and  measurements  except 


that       it       furnishes       (hire       secondary 

voltages,   6-9-16.     its   rating   is   about 

25  watts  on  60  to  L88  cycle  circuits.  A 
third  type  for  heavy  work  is  rated  at 
75  watts  furnishing  three  secondary 
voltages  G- 14-20,  for  use  on  GO  to  133 
cycle  circuits.  This  transformer  is  de- 
signed for  factories  and  large  buildings 
where  there  are  a  large  number  of 
bells. 


Outdoor    High-Tension   Fuse 
Equipment 

A  unit  type  outdoor  fuse  mounting 
has  been  designed  by  the  Delta-Star 
Electric  Company  of  Chicago,  111., 
which    it    is   claimed    will    clear    short- 


UNIT  TYPE  OUTDOOR  FUSE   MOUNTING 
FOR    13,200    VOLTS 

circuits  instantly.  The  equipment 
shown  here  is  rated  for  13,200  volts, 
but  actually  employs  22,000-volt  car- 
bon-tetrachloride  fuses  and  27,000-volt 
insulators  with  a  flash-over  value  of 
100,000  volts.  This,  it  is  pointed  out, 
gives  a  high  factor  of  safety  and  im- 
munity from  puncture  between  the  in- 
sulator cap  and  pin.  The  insulator  ele- 
ment is  interchangeable  so  that  in  case 
of  accidental  breakage  a  new  self-con- 
tained insulator,  pin  and  cap  can  be 
easily  replaced.  Cementing  in  the  field 
is  unnecessary,  insuring  minimum  ex- 
pense, trouble  and  time  required  for 
repairs.  This  equipment  is  supplied 
in  all  voltages  up  to  66,000. 


Electric  Warming  Pad  with 
Safety  Device 

The  Scientific  Products  Company  of 
Steubenville,  Ohio,  has  developed  and 
placed  on  the  market  the  electric  warm- 
ing pad  shown  in  the  accompanying  il- 
lustrations.     The    heating    element    is 


|^fen» 


FIG.    1 — EXTERIOR   OF   ELECTRIC    WARMINO 
PAD 

wound  on  India  mica  with  asbestos  pa- 
per firmly  cemented  over  it,  and  then  in- 
cased in  a  metal  covering.  It  is  claimed 
that  there  is  no  stress  or  strain  on  the 
heating  element  wire  as  all  pulling 
twisting  and  bending  comes  on  a  braid- 
ed copper  cable  composed  of  72  No.  36 
gage  wires. 

Attention  is  also  called  to  a  safety 
link  placed  inside  the  pad  in  cir- 
cuit with  the  thermostat.     This  device 


FIG.    2  —  DETAILS    OF    CONSTRUCTION     OF 
HEATING  PAD  SHOWING  SAFETY  DEVICE 

keeps  the  circuit  closed  through  a  little 
spring  held  in  place  by  a  fusible  alloy 
which  melts  and  •  allows  the  circuit  to 
open  in  case  the  temperature  of  the  pad 
rises  to  an  unsafe  degree.  A  three- 
heat  control  switch  in  the  cord  is  easily 
operated  with  one  hand.  This  switch  is 
made  of  vulcanized  fiber.  The  attach- 
ment plug  is  a  standard  separable  type 
made  of  black  composition.  The  pad  is 
10.5  by  12.5  in.,  covered  in  two  styles, 
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eiderdown  and  cretonne,  and  is  lined 
with  asbestos  cloth.  Details  of  the  con- 
struction of  the  heating  pad  and  the 
location  of  the  safety  device  are  shown 
in  Fig.  2. 


Conduit  Fittings  for  Push- 
Button  Switches 

Three  new  conduit  fittings  are  shown 
in  the  accompanying  illustrations  par- 
ticularly adapted  to  Cutler-Hammer 
snap  switches.  In  Fig.  1  a  surface 
switch  is  shown  on  a  rectangular 
Crouse-Hinds   fitting  and   in   Fig.   3   a 


FIG.  1 — LEFT — SURFACE  SWITCH  ON  A 
RECTANGULAR  FITTING — FIG.  2 — RIGHT 
— SWITCH  WITH  SPECIAL  BASE  IN- 
STALLED ON  A  STANDARD  TAPLET 

round  base  switch  installed  on  a  stand- 
ard round  conduit  fitting.  Fig.  2  shows 
a  switch  with  special  base  installed  on 
a  standard  Paiste  taplet.  The  conduit 
fittings  referred  to  may  be  used  with 
any  metal  conduit  of  corresponding 
diameter  and  thread.  The  fittings  are 
small,  with  a  japanned  or  galvanized 
finish  to  match  the  finish  of  the  con- 
duit. 
The    switches    have    the    character- 


FIG.    3 — ROUND    BASE    SWITCH    INSTALLED 
ON  A  ROUND  CONDUIT  FITTING 

istic  Cutler-Hammer  push-button  oper- 
ation with  a  light  button  for  closing  the 
circuit  and  a  dark  button  to  open  the 
circuit. 

In  addition  to  being  used  on  conduit 
systems  it  is  pointed  out  that  the 
switches  may  also  be  used  on  prac- 
tically all  kinds  of  wiring  systems — 
wooden  and  metal  molding,  open  wiring 
and  concealed  wiring.  These  switches 
are  rated  at  5  amp.,  125  volts  and  3 
amp.,  250  volts,  National  Electrical 
Code  Standard  and  made  by  The  Cutler- 
Hammer  Manufacturing  Company  of 
Milwaukee. 


Inclosed  Overhead-Trolley 
for  Indoor  Use 

An  inclosed  overhead  trolley  for  use 
in  rooms  or  places  where  film  plays 
are  staged  that  permits  rapid  arrange- 
ment and  transfer  of  lighting  units  has 
been  developed  by  Frank  Detering,  chief 
electrician  of  the  Rolfe-Metro  Studios, 
3  West  Sixty-first  Street,  New  York 
City.  The  trolley  casing  or  housing 
may  extend  over  a  large  area  and  the 
trolley  and  the  bank  may  be  shifted 
from  one  end  to  the  other.  The  con- 
ducting means  within  the  trolley  hous- 
ing may  be  continuous  throughout,  or, 
for  specific  purposes  it  may  be  con- 
structed in  sections  and  mounted  at 
certain  intervals  for  individual  con- 
tacts. In  the  top  central  portion  of 
the  trolley  housing  a  trolley  guide  is 
formed,  the  trolley  being  slotted  in  the 
top  so  that  it  may  slide  along  a  guide 
provided  on  the  trolley  housing.  The 
feed  cables  run  through  a  small  cable 
housing  provided  on  the  top  of  the 
trolley  housing. 

In  Fig.  1  is  shown  a  horizontal  track 
in  which  one  of  two  rollers  slide.  The 
roller  is  secured  to  a  frame  which  ex- 
tends vertically  down  and  forms  a  hori- 
zontal portion.  Between  the  angular 
portion  of  the  frame  there  is  a  strength- 
ening web.  The  horizontal  portion  of 
the  frame  carries  the  bank  of  light 
which  acts  as  a  support.  The  trolley 
housing  is  mounted  parallel  to  the  track 
and  may  be  secured  to  the  ceiling.  A 
cable  housing  is  mounted  on  the  top 
of  the  trolley  housing.    Within  the  trol- 


which  carries  the  bearing  for  the  shafts 
of  the  trolley  wheels.  The  contact  shoes 
of  the  trolley  are  secured  to  the  slate 
bar,    which    comprises    a    contact    bar 


FIG.    1 — TROLLEY    HOUSING 

ley  housing  there  is  the  trolley  which 
runs  on  wheels  and  in  the  center  of  the 
trolley  there  is  a  bearing  for  the  wheel 
shafts.  Centrally  within  the  bearing 
a  tube  extends  downwardly  in  which 
a  cable  is  secured.  When  the  sources 
of  light  are  shifted  so  as  to  get  the 
proper  illumination  of  a  scene  the  cable 
secured  to  the  bank  pulls  the  trolley 
along  and  thus  secures  the  supply  of 
current  at  any  desired  location.  Cen- 
trally within  the  top  horizontal  portion 
of  the  trolley  housing  a  ridge  is  formed 
which  acts  as  a  trolley  guide.  The  ver- 
tical side  walls  of  the  trolley  housing 
carry  inside  slate  bars.  To  the  inner 
surfaces  of  the  slate  bars  conductive 
lugs  are  mounted  which  connect  below 
each  with  a  busbar.  Thus  the  current 
is  allowed  to  pass  from  the  feed  cables 
into  the  busbars.  The  top  part  of  the 
trolley    is   mounted    upon    a    slate    bar 


FIG.    2 — VIEW    SHOWING    TROLLEY,    HOUS- 
ING  AND    SECTION    OF   LAMP   BANK 

which  is  slightly  curved  at  the  ends. 
A  spring-actuated  contact  shoe  insures 
perfect  contact  with  the  busbars. 


Electric  Coffee  Mill  and  Meat 
Grinder 

The  combination  mill  and  meat 
grinder  shown  in  the  accompanying 
illustration  is  one  of  several  new 
models  that  have  been  placed  on  the 
market  by  the  Coles  Manufacturing 
Company  of  Philadelphia,  Pa.  The 
small  mill  will  granulate  a  pound  of 
coffee  in  forty  seconds,  it  is  claimed, 
and  can  be  connected  to  the  ordinary 
electric  light  socket.  It  is  operated  by 
a  0.25  hp.  Westinghouse  motor.  This 
mill  has  obstruction  release  to  clear 
grinders;  an  indicating  regulator 
which  provides  for  six  grades  of  cof- 
fee; a  detachable  hand  crank  for  hand 
operation  of  the  mill  should  current 
fail,  and  a  self-cleaner  and  dust-proof 
pan.  It  occupies  a  counter  space  of 
12  by  17  in.,  and  is  27  in.  high. 

The  double  mill  will  granulate  5  lb. 
of  coffee  per  minute,  or  pulverize  1  lb. 
per  minute.  It  is  operated  by  a 
0.75-hp.  Westinghouse  motor.  The 
motor  operates  both  grinders  at  the 
same  time.  This  mill  has  an  auto- 
matic releasing  and  resetting  device, 
self-cleaning  heads,  dustproof  pans,  in- 
dicating regulator  which  provides  for 
twenty  grades  of  coffee,  and  6-lb.  nickel 
hoppers.  It  is  furnished  for  mount- 
ing on  the  counter  or  with  pedestal 
base  for  floor  mounting. 

The  combination  coffee  mill  and  meat 
chopper  has  a  capacity  of  8  lb.  of  beef 
per  minute,  or  will  granulate  2  lb.  of 
coffee  per  minute.  It  is  operated  by  a 
0.75-hp.  Westinghouse  motor.  All  parts, 
including  the  bowl,  are  removable. 
The  regular  equipment  consists  of  four 
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COMBINATION       ELECTRIC       COFFEE       MILL 
AND    MEAT    GRINDER 

nished  for  mounting  on  the  counter  or 
with  pedestal  base  for  floor  mounting, 
and  occupies  a  space  20  by  32  in.  and 
is  36  in.  high. 


3-lb.  Electric  Iron 

The  Westinghouse  Electric  &  Manu- 
facturing Company  of  Pittsburgh,  Pa., 
has  developed  a  3-lb.  electric  iron  for 
travelers  and  for  light  pressing  work, 
for  which  several  features  are  claimed. 
The  handle  is  not  removable  as  in  the 
former  model,  thus  avoiding  the 
danger  of  losing  or  misplacing  it,  with 
the  space  required  for  packing  no 
greater.  The  cord  is  permanently  at- 
tached and  a  hole  in  the  stand  provides 
a  receptacle  for  heating  a  curling  iron. 

All  of  the  desirable  features  of  the 
larger  6-lb.  irons  are  found  in  the 
smaller  size,  including  simple  construc- 
tion, guaranteed  heating  element,  and 
no  heat  radiation  from  the  upper  sur- 
face. All  heat  is  given  off  at  the  iron- 
ing face,  which  permits  an  even  tem- 
perature to  be  maintained,  with  no  part 
hotter  than  another.  A  heat  storage 
plate  absorbs  all  heat  not  needed  to 
keep  the  ironing  face  hot. 


Electric  Drill  with  Special 
Control 

A  special  control  which  is  designed 
to  prevent  the  breakage  of  small  drills 
when  operating  the  close  corner  elec- 
tric drill,  is  shown  in  the  accompany- 
ing illustration.  The  operating  scheme 
is  similar  to  that  of  an  automatic  pis- 
tol, one  finger  doing  the  work.  The 
grip  need  not  be  released  to  turn  the 
switch  or  push  in  or  pull  out  the  handle 


.it  the  iiinim-iii  the  drill  breaki  through. 
The  housings  are  casl  from  an  alum! 
nun  alloy  having  •  high  ten  Us 
strength  and  re  [stance  to  distortion, 
The  chuck  is  strong  and  rigid  ni  design. 
The  motor  ii  of  special  design,  and 
made  by  the  Robbins  <fc  Meyers  Con 
pany  of  Springfield,  Ohio. 

The    commutator    and    brushes    are 
readil;  Ible    by    removing   four 

screws,  which  enables  the  top  cover  to 


DRILLING  MACHINE  THAT  PROTECTS 
SMALL  DRILLS 

be  slipped  off.  This  cover  does  not 
carry  the  armature  shaft  bearing. 
This  bearing  and  brushes  are  carried 
by  an  inner  spider,  which  is  protected 
from  external  injury  or  strains,  tend- 
ing to  bind  the  bearing.  Furthermore, 
this  construction  allows  the  drill  to  be 
run  while  the  cover  is  removed  for  in- 
spection of  the  brushes  and  commu- 
tator, which  is  a  great  practical  ad- 
vantage in  the  upkeep  of  the  tool.  This 
outfit  is  a  product  of  the  Black  & 
Decker  Manufacturing  Company  of 
Baltimore,  Md. 


Insulated  Pliers 

The  Rubber  Insulated  Metals  Cor- 
poration, Plainfield,  N.  J.,  is  now  mak- 
ing pliers  of  tool  steel,  insulated  with 
rubber    compound    that    it    is    claimed 


PLIERS   INSULATED  FOR   10,000  VOLTS 

will  withstand  high-voltage  test  and 
give  definite  practical  service  to  the 
user.  One  of  the  features  pointed  out 
for  this  tool  is  that  it  bears  the  stamp 
of  approval  of  the  Elec- 
trical Testing  Labora- 
tories, Inc.,  of  New  York 
City,  which  stamp  on  each 
individual  plier  shows  that 
it  has  been  tested  and 
passed  for  10,000  volts. 
Attention  is  called  to  the 
fact  that  the  bond  of  the 
rubber  to  the  metal  is  of 
such  a  character  that  there 
can  be  no  chance  of  its 
wearing  loose.  On  the 
contrary,  it  is  said,  it  is  so 
firmly  held  to  the  metal 
that  repeated  experiments 
of  a  severe  nature  have 
failed  to  show  any  "break- 
down," when  once  the  rub- 
ber has  been  applied  to 
the  handles. 


Alternating-Current  Grinder 
Motor 

The  grinder  motor  shown  in  the  ac- 
companying illustration  has  been 
placed  on  the  market  by  the  Westing- 
house  Electric  and  Manufacturing 
Company  of  East  Pittsburgh,  Pa.  It 
ile  ii'im  i|  for  use  on  two-and  three- 
00-cycle,  alternating-current 
circuits,  and  has  been  constructed  espe- 
cially to  meet  the  severe  conditions  to 
which  Buch  motors  are  subjected  in 
grinding  and  polishing  work.  This 
grinder  motor  is  obtainable  in  three 
sizes,  having  capacities  of  5  hp.,  7.5 
hp.,  and  10  hp.  respectively.  The  7.5 
and  10  hp.  two-phase  motors  are  sup- 
plied with  auto  starters.  For  the  5 
hp.  two-  and  three-phase  motors  an 
ordinary  knife  switch  is  employed,  and 
a  special  starting  switch  for  the  7.5 
two-  and  three-phase  motors.  Pedestal 
bases,  grinding  wheels,  and  tool  rests 
for  the  machines  are  furnished  by  the 
tool  manufacturer. 

To  protect  parts  against  wear  and 
injury  from  grit  and  metallic  dust,  the 
bearings  are  made  dustproof,  and  the 
motor  is  wholly  inclosed.  However, 
provision  has  been  made  for  large  radi- 
ating surface. 

The  end  brackets  are  solid  and  cast 
integral  with  the  feet,  which  are  extra 
heavy  and  arranged  so  that  they  can  be 
bolted  rigidly  to  the  pedestal.  The 
shaft  is  made  of  axle  steel,  is  of  extra 
large  diameter,  and  is  extended  at  both 
ends  to  receive  the  grinding  wheels. 
The  bearings  have  large  bearing  sur- 
faces. The  end  thrust  is  taken  up  by 
adjustable  collars.  Two  oil  rings  lubri- 
cate the  bearings. 

The  rotor  of  the  motor,  which  is  of 
the  squirrel-cage  form,  has  no  moving 
contacts.  The  rotor  bars  are  firmly 
fastened  in  the  iron  core  and  are  short- 
circuited  by  end  rings.  No  bolts  or 
screws  are  used,  and  there  is  nothing 
about  the  rotor,  it  is  claimed,  that  can 
work  loose,  even  under  the  most  se- 
vere service,  or  that  will  deteriorate 
under  heat.  The  stator  winding  is 
thoroughly  treated  with  an  oil  and 
moisture-resisting  varnish.  In  motors 
larger  than  5  hp.  the  winding  consists 
of  coils  wound  on  forms  and  com- 
pletely insulated,  then  laid  in  the  open 
stator  slots  and  securely  held  in  place 
by  some  means  of  wedges. 
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Largest  Electric  Motor  Yet 
Built 

The  Westinghouse  reversing  motor 
shown  in  the  accompanying  illustra- 
tion is  designed  for  driving  a  two-high, 
35-in.  reversing  blooming  mill,  which 
reverses  for  every  pass;  that  is,  every 


A  15,000-HP.   MOTOR  FOR  DRIVING   STEEL 
BLOOMING   MILL 

time  metal  goes  through  the  rolls.  Re- 
versals can  be  made  from  full  speed  to 
full  speed  in  about  two  seconds,  and  in 
regular  work  nineteen  or  twenty  passes 
are  made  in  two  minutes.  This  motor 
has  a  rating  of  15,000  hp.  The  com- 
plete motor  weighs  more  than  250 
tons,  the  rotating  part  about  100  tons. 
It  is  20  ft.  high,  and  the  shaft  is  over 
2  ft.  in  diameter.  The  man  standing 
alongside  the  motor  is  6  ft.  tall. 


Motor-Driven  Tapping 
Machine 

A  motor-driven  tapping  machine  has 
recently  been  developed  by  The  Ander- 
son Die  Machine   Company  of  Bridge- 


TAPPING   MACHINE  DRIVEN   BY   A   1/6-HP. 
MOTOR 

port,  Conn.,  in  which  the  power  is  trans- 
mitted from  the  motor  to  the  spindle 
through  a  friction  driving  disk,  and  two 
spindle  friction  wheels,  one  for  driving 


the  taps  forward  into  the  work  and  the 
other  for  reverse.  The  friction  driving 
disk  is  mounted  direct  on  the  shaft  of 
a  Robbins  &  Meyers  motor  which  has 
a  rating  of  1/6  hp.  at  1750  r.p.m.  The 
motor  is  pivoted  in  the  frame  of  the 
machine  on  a  line  with  the  center  of 
the  shaft  which  carries  the  friction 
driving  disk.  Various  cutting  and  re- 
turn speeds  are  obtained  by  tilting  the 
motor.  If  the  speed  is  reduced  in  one 
direction  it  will  be  increased  in  the 
other.  In  this  way  a  quick  return  speed 
is  obtained  to  compensate  for  a  slow 
cutting  speed,  or  if  a  quick  cutting 
speed  is  used,  the  return  speed  will  be 
slower.  The  sum  of  the  cutting  and  re- 
turn speeds  is  always  2000.  The  spindle 
is  mounted  in  S.  K.  F.  radial  ball  bear- 
ings with  a  spring  provided  at  the  up- 
per end  which  can  be  adjusted  so  as  to 
balance  the  weight  of  the  spindle  and 
various  parts  related  to  it. 


Lighting  Fixture  that  is 
Easily  Cleaned 

A  lighting  fixture  designed  for  the 
lighting  of  stores,  show  windows,  pub- 
lic halls,  factories,  and   all   places  re- 


the  surroundings.  Attention  is  called 
to  the  fact  that  the  lamp  is  entirely 
concealed  from  view,  thereby  leaving 
nothing  to  detract  from  the  lines  of  the 


FIG.    1 — SUSPENSION    FIXTURE 

quiring  a  maximum  amount  of  light 
at  a  minimum  cost  is  being  offered  to 
the  trade  by  the  Perfectlite  Company  of 
Seattle,  Wash.  This  fixture,  it  is  de- 
clared, by  using  a  nitrogen  lamp  in  con- 
nection with  its  reflector,  and  a  glass 
bowl  which  absorbs  little  light,  pro- 
duces a  soft,  white  light  equally  dis- 
tributed. It  is  also  said  that  a  uni- 
form diffusion  of  light  is  obtained, 
making  it  agreeable  to  the  eyes.  The 
fixture  is  of  simple  and  neat  design, 
and  can  be  placed  in  any  office  or  room 
in  a  residence  and  be  in  harmony  with 


FIG.   2 CONSTRUCTION    FEATURES   OF 

LIGHTING  FIXTURE 

complete  units.  The  fixture  is  easily 
cleaned,  for  by  removing  one  thumb 
screw,  which  holds  the  bowl,  easy  ac- 
cess is  had  to  the  reflector  and  .lamp. 
The  construction  of  this  lighting  fixture 
is  clearly  shown  in  Fig.  2  and  one  style 
of  suspension  fixture  is  shown  in  Fig.  1. 


Electric  Table  Stove  with 
Special  Plug 

The  Standard  Stamping  Company  of 
Marysville,  Ohio,  has  placed  on  the 
market  a  table  stove  in  which  the  heat- 
ing element  is  made  in  two  sections,  one 
above  the  other,  with  1.5-in.  space  be- 
tween them.  In  the  space  between  the 
two  sections  of  the  heating  element  a 
wire  toaster  drawer  is  located,  so  that 
both  sides  of  the  bread  are  exposed  to 
the  heat  and  are  toasted  at  the  same 
time.  This  arrangement  of  the  heating 
element  also  allows  two  additional  cook- 
ing operations  to  be  carried  on  above 
and  below  the  two  outer  surfaces  of  the 
heating  element,  since  toasting  does  not 
in  any  way  interfere  with  other  cooking 
operations.  An  egg-poaching  attach- 
ment with  four  egg  cups  for  use  in  the 
deep  vessel  is  included  in  the  regular 
equipment.  The  deep  vessel  is  also  pro- 
vided with  a  removable  grid  for  use 
when  broiling. 

Another  feature  of  this  table  stove,  to 
which  attention  is  called,  is  the  attach- 
ment plug  with  which  it  is  equipped. 
This  plug  operates  by  a  tilting  motion 
instead  of  a  straight  push-in  or  pull- 


^^Sst 

S&||| 

of 

v^_ 

_2 

- 

TABLE     STOVE    THAT    PERMITS    OF    THREE 
COOKING  OPERATIONS  AT  ONCE 

out.  The  manufacturer  claims  that  the 
use  of  this  plug  will  eliminate  much  of 
the  plug  and  cord  trouble  experienced 
with  domestic  appliances. 
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TH<  (MAS     \     El  >IS<  >N,    INC.,    W< 
ange,  \    .1     i,  ,     purchased    i  tract  ol   aboul 

land  t.n  the  mi  udo« 
fronting    on    the    Hnckeii    ick    Rlvei     to    be 
u  .  .1   for  future   factoi  It  i   foi    the  m 

i.M.i  !«•,  talking  machine*, 

BHBP  \Ki'  ELECTRIC  CR  INK  -v   HOIST 
COMPANY,  Montour  Fall  ,  N    n  .  la  making 
to    it m    plant    consisting    <>r    two 
i    building    having    ■ 
width  ol    i'n    and  a  length  of  810  ft    each, 
one  i"  be  u  nd  i  hearing 

■hop  and  the  other  ■  ■  machine  -  hop  and 
for  mlscellaneoua  u  i 

i.  B  BH  \w  announcee  the  establlahlng 
of  the  Him  of  i.  S  Shaw  .v  Companj  wltn 
offices  m  the  Dime  Bank  Building,  Detroit, 
Mich,  The  company  uiii  deal  In  power 
plant  equipment,  apeciallslng  In  high  grade 

apparatus         Mr      Shaw      lor     the     last     Ave 

years  haa  been  manager  of  the  power  de- 
partments of  the  Westlnghouse  companlea 
u    Indianapolis,  Chicago  and   Detroit 

ii  i:  FREEMAN,  formerly  vice-president 
of  The  American  Trust  &  Savings  Bank  of 
Springfield,  Ohio,  haa  been  appointed  treaa- 
;  Hi,  Robblna  A  Myers  Company,  w 
.i  Myers  who  In  addition  to  ins  duties  as 
vice-president  of  The  Bobbins  &  Myers 
Company  lias  previously  acted  as  treasurer, 
will  now  be  relieved  of  the  duties  In  con- 
nection with  the  latter  position  so  i 
give  ins  entire  time  to  his  duties  as  vice- 
president. 

CENTURA  ELECTRIC  COMPANY,  St. 
Louis,  Mo.,  lias  made  the  following  changes 
and  additions  to  its  organization.  G  v 
Watt,  formerly  In  charge  of  the  Rochester 
sales  office  of  the  Century  Electric  Com- 
pany, has  now  been  transferred  to  the  new 

sales  Office  opened  at  10  High  Street,  Bos- 
ton, Mass  He  will  be  assisted  by  J.  F. 
Elliott  and  II  P,  Westervelt.  G.  H.  Lind- 
sev.  formerly  connected  with  the  St.  Louis 
Office,  has  been  placed  in  charge  of  the 
Rochester  sales  office.  The  sales  organiza- 
tion at  St.  Louis  has  been  increased  by  the 
addition  of  B.  S.  Moore,  who  will  have 
charge  of  the  fan  department.  In  order 
definitely  to  handle  the  large  amount  of 
raw  material  necessary  in  the  manufacture 
and  production  of  its  apparatus,  the  Century 
Electric  Company  has  let  a  contract  for  the 
erection  of  a  reinforced  concrete  warehouse 
containing  some  15,000  sq.  ft.  of  floor  space 
with  terminal  facilities  and  designed  with 
special  reference  to  handling  sheet  steel, 
shaft    stock   and   other  raw  material. 

WESTINGHOUSE  VETERANS  HOLD 
ANNUAL  BANQUET. — The  Veteran  Em- 
ployees' Association  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  con- 
sisting of  those  who  have  been  with  the 
company  more  than  twenty  years,  held  its 
fourth  annual  banquet  at  the  William  Penn 
Hotel,  Pittsburgh,  on  Jan.  20,  at  which  time 
the  election  of  N.  W.  Storer,  general  engi- 
neer of  the  company,  as  president  for  the 
ensuing  year  was  announced.  The  associa- 
tion now  numbers  more  than  500  members, 
of  which  five  are  women.  President  E.  M. 
Herr  of  the  company  announced  the  grant- 
ing of  two  weeks'  vacation  with  full  pay  to 
every  member  of  the  association.  Guy  E. 
Tripp,  chairman  of  the  board  of  directors 
of  the  company,  delivered  an  address  deal- 
ing with  trade  conditions  after  the  war, 
in  which  he  predicted  that  this  country- 
would  meet  a  united  Europe  and  that  an 
industrial  war  would  undoubtedly  ensue 
from  which  we  should  draw  a  lesson  of 
thinking,   talking  and   acting   preparedness. 

WINNERS  OF  NATIONAL  MAZDA 
LAMP  WINDOW  DISPLAY  CONTEST.— 
The  winners  of  the  1916  contest,  which 
opened  Oct.  1  and  closed  Dec.  15.  were 
announced  on  Jan.  27.  Sixty  awards  were 
offered  and  there  were  many  contestants 
for  each.  The  displays  of  exceptional  value 
entered  were  so  numerous  that  a  list  of 
twentv-one  entries,  deserving  of  honorable 
mention  and  a  special  award  was  added 
to  the  winners  of  the  sixty  original  awards. 
Human  interest  was  the  main  feature  in 
the    first    six    winning    displays. 

The  first  prize  was  awarded  to  W.  D. 
McSpadden,  Bristol  (Va.)  Gas  &  Electric 
Company  ;  the  second  prize  to  L.  J.  Sewell, 
Lehigh  Valley  Light  &  Power  Company, 
Allentown,  Pa.  ;  the  third  to  L.  E.  Ragan, 
Rome  (N.  Y.)  Gas,  Electric  Light  &  Power 
Company  :  fourth  to  F.  P.  Safford,  Denver 
(Colo.)  Gas  &  Electric  Company.  The 
contest  was  operated  under  the  direction  of 
N.  H.  Boynton.  advertising  manager  of  Na- 
tional Lamp  Works.  F.  M.  Feiker,  Elec- 
trical World  ;  A.  A.  Gray,  Electrical  Re- 
view and  Western  Electrician,  and  N.  A. 
Boynton   composed  the  board   of  judges. 
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THE  B  T  Ml  >WR1  C<  lmiw.w  of  Taun- 
ton,  Ma     .    ii'     i"  •  ii    poi  1 1  ad    wil  ii   a 

capital  lock  of  110,000  to  manufacture 
and  deal  in  elect  rlcal  appliances  a  nd  up 
l'li.  ■  The  He  oi  poi  atoi  i  are  .  Berton  T, 
Mowiv  of  Raynham;  Q  Morton  Leach  of 
Raynham,  and  Everett  S.  White  of  Taun- 
ton,  Mass. 

THE  R  v  PETTINQELL  ELECTRIC 
SEI'I'LY    COMPANY    Of    BO  ,    has 

been    chartered    « itii    a    capital    sto 
175,000.     The  dii  Roger  V.  Pet- 

tlngell,    88    Lowell    Road,    Wlnthrop,    Mass., 

president     and     treasurer  ;     I  >.     T.     O'Conncll 

ami    e    p.    McCartln, 

THE  ELECTRIC  CONTRACTING  COM- 
PANY of  Wilmington,  Del.,  has  filed  ar- 
of  Incorporation  under  the  laws  of 
the  state  of  Delaware,  with  a  capital  stock 
ot  |25,000  for  the  purpose  of  doing  a  gen- 
eral contracting  business.  The  incorpora- 
tors arc:  John  W.  Moore,  John  A.  Spahn 
and  George  G.  steigler  of  Wilmington,  Del. 

THE  TELLER-PROTECTOR  COMPANY 
of  Richmond,  Va.,  has  been  Incorporated  by 
G.  w  Lancaster,  C.  W.  Rex  and  S.  Wil- 
son, all  of  Richmond,  Va.  The  company  Is 
capitalized  at  $500,000  and  proposes  to 
manufacture  electrical  devices  for  communi- 
cation between  tellers  and  bookeepers  and 
other  officers. 

THE  AMERICAN  JOBBERS  SUPPLY 
COMPANY  has  been  incorporated  with  a 
capital  stock  of  $50,000  to  manufacture 
and  deal  in  electrical  machinery  and  appli- 
ances, etc.  The  principal  New  Jersey  office 
will  be  in  Wallington,  R.  F.  D.  Passaic, 
N.  J.  The  incorporators  are  :  William  M. 
Carpenter,  M.  L.  Joslyn  and  Ernest  S. 
Hough. 

L.  L.  FLEIG  &  COMPANY  of  Chicago, 
III.,  has  been  chartered  with  a  capital  stock 
of  $30,000  by,  Thompson,  Tyrrell  &  Cham- 
bers, 25  North  Dearborn  Street,  Chicago, 
111.  The  company  proposes  to  manufacture 
and  deal  in  electrical  supplies,  etc. 

I.  P.  FRINK,  INC.,  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a 
capital  stock  of  $30,000  to  manufacture  and 
deal  in  reflectors,  chandeliers,  lighting  fix- 
tures, etc.  The  incorporators  are :  G.  F. 
Spencer  of  Montclair,  N.  J.  ;  W.  H.  Spen- 
cer, 468  West  Twenty-fourth  Street,  New 
York  City,  and  F.  T.  Ward,  East  Orange, 
N.   J. 

THE  AUTOMOBILE  LIGHTING.  IGNI- 
TION &  REPAIR  COMPANY  of  St.  Louis, 
Mo.,  has  been  incorporated  with  a  capital 
stock  of  $11,500  by  Henry  C.  Thompson, 
Henry  C.  Thompson,  Jr.,  John  G.  Landis 
and   others. 

THE  DUNCAN  ELECTRIC  COMPANY 
of  Montreal,  Que.,  Can.,  has  been  chartered 
with  a  capital  stock  of  $150,000,  to  manu- 
facture electrical  machinery.  The  incor- 
porators are :  John  H.  Meager,  Henry  C. 
Chauvin  of  Montreal,  and  others. 

THE  ELECTRIC  CAR  &  LOCOMOTIVE 
CORPORATION  of  New  York,  N.  Y.,  has 
been  incorporated  by  A.  H.  Dirk  of  Bloom- 
field,  N.  J. ;  W.  V.  Wightman  and  others. 
The  company  is  capitalized  at  $1,000,000 
and  proposes  to  manufacture  railway,  pas- 
senger, street  and  freight  cars  and  electrical 
devices. 

THE  NATIONAL  CARBON  COMPANY 
of  Queens,  N.  Y.,  has  been  incorporated  with 
a  capital  stock  of  $1,000,000  to  manufac- 
ture carbon  and  specialties,  batteries,  elec- 
trical appliances,  etc.  The  incorporators 
are:  H.  K.  Wood,  H.  O.  Coughlan  and  S. 
B.  Howard,  65  Cedar  Street,  New  York  City. 

THE  JOHN  M.  HOLLER  CONSTRUC- 
TION CORPORATION  of  Albany,  N.  Y., 
has  been  chartered  with  a  capital  stock  of 
$50,000  for  the  purpose  of  doing  a  general 
contracting  and  construction  business  and 
also  electrical  work.  The  incorporators 
are:  J.  M.  Holler,  513  Western  Avenue; 
O.  Holland.  6  Catalpa  Drive,  and  H.  B. 
Woolard,  196  Elm  Street,  Albany,  N.  Y. 

THE  SHORT  ELECTRICAL  MANUFAC- 
TURING CORPORATION  of  Penn  Yan,  N. 
Y.,  has  been  incorporated  by  H.  M.  Short, 
W.  T.  Morris  of  Penn  Yan,  and  E.  O.  Mc- 
Dowell, 154  Nassau  Street,  New  York,  N. 
Y.  The  company  is  capitalized  at  $40,000 
and  proposes  to  manufacture  electrical  sup- 
plies   and    appliances,    etc. 
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DISCOUNTS.  "Decimal  Net  of  Com- 
pound Discounts"  la  the  title  of  a  booklet 
prepared  by  the  American  Screw  Company 

ol     Providence,    K.    I.      This    book    should    h« 
of   help   to  everyone   In  In   this  sub- 

ject. 

SOCKETS.— P  &  B  Chain-pull  candle- 
flxture  sockets  are  described  In  a  leaflet 
issued  by  Pas8  &  Seymour  of  Solvay,  N.  Y. 

SWITCHES,  ETC.— Harvey  Hubbell 
Inc.,  of  Bridgeport,  Conn.,  has  prepared 
bulletin  No.  15-21,  containing  prices  on 
porcelain     sockets,     receptacles     and     pull 

switches. 

UNIFLOW  ENGINES— The  Nordberg 
Manufacturing  Company  of  Milwaukee, 
Wis.,  is  distributing  a  mailing  folder  de- 
scribing and  illustrating  achievements  In 
engine  building. 

RECTIFIER. — The  Stahl  Rectifier  Com- 
pany, 536  South  Clark  Street,  Chicago,  has 
prepared  a  folder  descriptive  of  its  commu- 
tator rectifier. 

ELECTRIC  DRILLS.— The  Black  A 
Decker  Manufacturing  Company,  Baltimore, 
Md.,  has  prepared  a  leaflet  descriptive  of 
its  Type  A,  close  corner  electric  drill. 

D  YN AMOMETERS. — Electric  Absorption 
Dynamometers  are  described  and  illus- 
trated in  bulletin  No.  508  now  being  dis- 
tributed by  the  Diehl  Manufacturing  Com- 
pany of  Elizabeth,  N.  J. 

APPLIANCES. — Julius  Andrae  &  Sons 
Company  of  Milwaukee,  Wis.,  is  mailing  to 
the  trade  a  revised  price  list  on  electrical 
appliances. 

FANS. — Bulletin  No.  4001  is  being  dis- 
tributed by  the  Emerson  Electric  Manu- 
facturing Company  of  St.  Louis,  Mo.,  de- 
scriptive of  its  Emerson  fan  motors  for  al- 
ternating and  direct  current.  Bulletin  No. 
4002  descriptive  of  Northwind  electric  fan 
motors  for  the  season  of  1917  is  also  being 
distributed  by  this  company. 

ELECTRICAL  APPLIANCES.  —  The 
Hamilton  Beach  Manufacturing  Company 
of  Racine,  Wis.,  has  prepared  a  booklet  de- 
scriptive of  its  electric  labor-saving  de- 
vices. 

GASCO  PROTECTOR. — The  Gasco  Pro- 
tector Company,  1103  North  Avenue,  Wau- 
kegan,  111.,  has  prepared  a  bulletin  descrip- 
tive of  its  improved  aluminum  Gasco  pro- 
tector. 

LIGHTING  FIXTURES. — The  Perfeclite 
Company  of  Seattle,  Wash.,  has  prepared 
an  illustrated  catalog  descriptive  of  its 
Perfeclite  fixture. 

ROWBOAT  MOTOR. — Bulletin  No.  300 
has  been  issued  by  the  Jewel  Electric  Com- 
pany, 112  North  Fifth  Avenue,  Chicago,  111., 
descriptive  of  its  Jewel  rowboat  motor. 

WIRING  DEVICES. — The  Detroit  Closed 
Bushing  Company,  Inc.,  901  Kresge  Build- 
ing. Detroit,  Mich.,  has  prepared  a  mailing 
folder  descriptive  of  its  closed  bushings. 

PLATE  VALVES. — The  Mesta  Machine 
Company  of  Pittsburgh,  Pa.,  has  prepared 
bulletin  D  descriptive  of  its  automatic  plate 
valves. 

OIL. — The  Vacuum  Oil  Company  of 
Rochester,  N.  Y.,  has  prepared  two  cata- 
logs concerning  lubrication  for  large,  small 
and  medium-sized  horizontal  gas  engines. 
These  bulletins  show  much  care  in  make- 
up and  are  well  illustrated.  They  should 
be  of  interest  to  every  man  in  gas-engine 
work. 

HEATERS. — The  uses  of  open  heaters  in 
connection  with  the  heating,  metering  and 
softening  of  water  for  boiler  and  other  pur- 
poses are  exhaustively  treated  in  a  100- 
page  book  (Publication  No.  710)  lately  is- 
sued by  the  Harrison  Safety  Boiler  Works. 
3159  North  Seventeenth  Street,  Philadelphia, 
Pa.  This  book  covers  in  a  very  complete 
manner  the  important  matters  of  handling 
feed  water  and  exhaust  steam,  and  should 
be  of  value  to  those  who  design,  manage  or 
operate  steam  power  plants. 
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New  England 

BOOTHBAY  HARBOR,  ME. — Plans  are 
being  considered  for  the  construction  of  an 
electric  railway  to  connect  with  the  Lincoln 
and  Knox  County  division  of  the  Main© 
Central  Railroad.  The  cost  is  estimated  at 
about  $150,000.  Luther  Mattocks  of  Booth- 
bay  Harbor  is  interested  in  the  project. 

ROCKLAND,  ME. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  "Washington,  D.  C, 
until  Feb.  19,  for  a  new  conduit  and  wiring, 
gas  piping,  lighting  fixtures,  etc.,  in  the 
United  States  custom  house  and  post  office 
at  Rockland,  Me.  For  details  see  proposal 
columns. 

MANSFIELD,  MASS.— The  Union  Light 
&  Power  Company  of  Franklin  is  contem- 
plating the  erection  of  a  13,000-volt  trans- 
mission line  from  Mansfield  to  North  Attle- 
boro  in  the  near  future. 

NEW  MILFORD,  CONN. — Condemnation 
proceedings  have  been  brought  against  sev- 
eral land  owners  along  the  Housatonic 
River  in  the  town  of  New  Milford  and 
Brookfleld,  Mass.,  by  John  H.  Lancaster 
of  Litchfield,  Conn.,  and  others,  preparatory- 
to  the  construction  of  a  large  dam  across 
the  Housatonic  River  in  connection  with 
the  establishment  of  a  large  hydroelectric 
power  plant  to  transmit  and  distribute  elec- 
tricity over  a  large  area.  The  cost  of  the 
dam  is  estimated  at   $1,000,000. 


Construction 

News  ci  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

NEW  YORK,  N.  Y. — Plans  are  being  pre- 
pared for  the  construction  of  a  substation 
for  the  Interborough  Rapid  Transit  Com- 
pany at  150  West  Sixteenth  Street,  to  cost 
about  $40,000.  George  H.  Pegram  is  en- 
gineer. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  Burdette  G.  Lewis,  commissioner  of 
correction,  Municipal  Building,  New  York 
City,  until  Feb.  5  for  furnishing  material 
and  construction  of  drug  hospital  to  be 
erected  on  Riker's  Island  as  follows:  (A) 
General  construction  work;  (B)  plumbing 
work;  (C)  steam  heating;  (D)  electrical 
work.  Blank  forms  and  further  informa- 
tion may  be  obtained  and  plans  and  speci- 
fications may  be  seen  at  the  office  of  the 
Department  of  Correction,  Municipal  Build- 
ing. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  the  Department  of  Public  Charities, 
Tenth  Floor,  Municipal  Building,  New  York 
City,  until  Feb.  19,  for  construction  and 
completion  of  cottage  dormitories  Nos.  7,  10, 
12,  14,  48  and  49,  and  infirmary  No.  16,  at 
Randall's  Island  as  follows:  (1)  General 
construction  and  electrical  work  (exclusive 
of  plumbing,  heating  and  ventilating  work); 
(2)  plumbing  and  drainage  work;  (3)  heat- 
ing and  ventilating  work.  Blank  forms  and 
further  information  may  be  obtained  at  the 
office  of  Donn  Barber,  architect,  101  Park 
Avenue,  where  plans  and  specifications  may 
be  seen. 

UNADILLA,  N.  Y.— The  Public  Service 
Commission  has  approved  the  proposed  ex- 
tensions and  new  connections  for  the  trans- 
mission lines  of  Standard  Light,  Heat  & 
Power  Company  of  Unadilla  in  Delaware 
and  Otsego  Counties.  The  company  is  au- 
thorized to  extend  the  lines  from  its  power 
plant  in  Sidney  through  the  town  of  Sid- 
ney, except  to  East  Sidney  and  Sidney, 
where  the  Delaware  &  Otsego  Light  & 
Power  Company  is  established.  Other 
franchises  approved  are  for  the  town  of 
Butternuts  and  the  village  of  Gilbertsville, 
Otsego  County. 

ALLEGHENY,  PA. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  Feb.  16  for  a  conduit  and  wiring 
system,  lighting  fixtures,  etc.,  in  the  United 
States  post  office  at  Allegheny.  For  details 
see  proposal  columns. 

CATASAUQUA,  PA. — A  petition  signed 
by  several  hundred  people  of  this  borough 
has  been  sent  to  the  Public  Service  Com- 
mission protesting  against  the  establish- 
ment of  a  municipal  electric-light  plant  in 
Catasauqua,  as  voted  at  a  special  election. 
PHILADELPHIA,  PA. — The  power  plant 
and  foundry  of  the  Willis  Adams  Foundry 
Company,  North  Ninth  Street,  was  partly 
destroyed  by  fire  on  Jan.  21,  causing  a  loss 
of   about    $20,000. 

PHILADELPHIA,  PA.— The  Colonial 
Knitting  Mills,  Inc.,  is  contemplating  the 
construction  of  a  power  plant  at  its  pro- 
posed new  mill  at  Twenty-fifth  Street  and 
Hunting  Park  Avenue.  J.  P.  Quinlan  is 
vice-president. 

SOUTH  BETHLEHEM,  PA.—  The  Bethle- 
hem Steel  Company  is  planning  to  install  a 
one-story  power  plant,  40  ft.  by  75  ft.  at  its 
stone  quarries  at  McAfee,  X    J. 


FLORENCE,  N.  J. — Negotiations  are 
under  way  with  the  Public  Service  Electric 
Company  for  the  installation  of  a  street- 
lighting  service,  also  to  furnish  electricity 
for  domestic  and  commercial  purposes. 

FREEHOLD,  N.  J. — Bids  will  be  received 
by  the  Board  of  Chosen  Freeholders  of  the 
County  of  Monmouth,  County  Court  House, 
Freehold,  N.  J.,  until  Feb  7  for  furnishing 
gas  and  electric-light  fixtures  in  the  Court 
House  at  Freehold.  Drawings  and  specifi- 
cations may  be  obtained  of  Warren  H.  Con- 
over,  architect,  114  Liberty  Street,  New 
York,  N.  Y.,  or  Freehold,  N.  J.,  or  can  be 
seen  at  the  office  of  the  county  collector, 
Freehold. 

UNION,  N.  J. — The  installation  of  addi- 
tional street  lamps  is  under  consideration 
by  the  Union  Township  Committee. 

WOODBURY.  N.  J. — Extensions  and  Im- 
provements to  the  street-lighting  system  is 
under  consideration  by   the   City   Council. 

MTLFORD,  DEL. — Extensions  are  con- 
templated to  the  municipal  light  and  water 
plant  to  meet  the  increasing  demand  for 
electrical  service.  J.  F.  Anderson  is  secre- 
tary of  board  of  light  and  water  commis- 
sioners. 

ELKTON,  MD. — The  Home  Manufactur- 
ing Light  &  Power  Company  will  install  a 
100-kw.  synchronizing  motor  to  run  idle 
on  the  line  to  correct  the  low  power  factor. 

LOGAN,  W.  VA. — -Plans  and  specifications 
have  been  prepared  for  extensions  and  im- 
provements to  the  plant  of  the  Logan  Coun- 
ty Light  &  Power  Company,  which  will 
include  addition  to  power  station  (103  ft. 
by  50  ft.)  steel  and  concrete  construction: 
contract  to  be  let.  Contract  has  been 
awarded  for  5000-kva.  turbines,  four  500 -hp. 
boilers  with  superheaters,  condensing  equip- 
ment, four  stokers  and  a  200  ft.  by  lOVjft. 
concrete  brick-lined  chimney.  Coal-handling 
equipment  will  be  installed  (contract  not  yet 
awarded)  and  25  miles  of  44.000-voIt  trans- 
mission lines  will  be  erected  this  year. 
Francis  R.  Weller,  Hibbs  Building,  Wash- 
ington. D.  C,  is  consulting  engineer  ;  M.  A. 
Maxwell  of  Logan  is  general  manager. 

WEST  POTNT.  VA. — The  Peoples'  Lierht, 
Heat  &  Power  Company  is  contemplating 
the  installation  of  two  additional  engines 
and  generators  in  its  plant.  C.  L.  Maskey 
is  president. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department.  Washington,  D. 
C.  until  Feb.  16  for  furnishing  and  install- 
ing lighting  fixtures  in  the  United  States 
post  offices  at  Aurora.  Neb.  ;  Charles  City, 
Iowa  :  Charlotte,  N.  C.  :  Falls  City,  Neb.  ; 
Hackensack.  N.  J.  :  Hornell,  N.  Y.  ;  Opelika, 
Ala.  :  Seymour.  Conn.  ;  Shelby,  N.  C.  ;  Tay- 
lorville.  111.  ;  Titusville.  Pa.,  and  Waynes- 
ville,  N.  C.  For  details  see  proposal  col- 
umns. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  furnishing  at  the  various  navy  yards 
and  naval  stations  the  following  supplies: 
Brooklyn,  N.  Y.,  Schedule  650 — 14  steam  in- 
dicators; Schedule  657 — 1908  composition 
unions ;  Schedule  655 — 3800  lb.  annealed 
black  iron  wire,  6300  lb.  galvanized  iron 
wire  ;  Schedule  656 — 35  portable  ventilating 
sets,  45,000  ft.  twin  conductor  wire;  Sched- 
ule 652 — 75,000  ft.  lighting  and  power  wire. 
Philadelphia,  Pa.,  Schedule  64  3 — miscellan- 
eous fuel  oil  feed  pumps,  etc.  Mare  Is- 
land, Cal.,  Schedule  660 — 800  lb.  copper  wire, 
150  lb.  phosphor  bronze  wire.  Norfolk,  Va., 
Schedule  642 — 11  starter  panels;  Schedule 
651 — one  electrically-driven  winding  ma- 
chine. Washington,  D.  C,  Schedule  640 — 
one  No.  2  screw  wire  feed  machine.  Appli- 
cations for  proposal  blanks  should  designate 
the  schedule  desired  by  number. 


North  Central 

CHEBOYGAN,  MICH. — Extensive  im- 
provements are  contemplated  by  the  Che- 
boygan Electric  Light  &  Power  Company 
to  its  Black  River  power  house,  dam  and 
substation  as  soon  as  the  weather  permits. 
The  new  power  house  will  be  of  reinforced 
concrete  and  designed  for  the  installation 
of  vertical  turbines  which  will  be  directly 
connected  to  umbrella  type  generators. 
Gardner  S.  Williams,  hydraulic  engineer, 
Ann  Arbor,  Mich.,  and  Chicago,  111.,  has 
been  engaged  to  prepare  plans  for  power 
house  and  other  equipment 


MARQUETTK,  MICH. — Plans  have  been 
prepared  for  the  construction  of  the  power 
plant  for  the  new  factory  of  the  Piqua 
Handle  Company  in  Marquette.  B.  Hogan 
is   construction    engineer. 

CLEVELAND.  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchasei  and  supplies.  City  Hall,  Cleve- 
land, until  Feb.  13  for  paper-insulated,  lead- 
covered  cable  for  the  department  of  publio 
utilities,  division  of  light  and  heat.  Specifi- 
cations may  be  obtained  at  the  office  of  the 
division  of  light  and  heat,  room  204,  City 
Hall. 

DAYTON,  OHIO. — Application  has  been 
made  to  the  County  Commissioners  to  grant 
the  Dayton  Power  &  Light  Company  author- 
ity to  erect  an  electric  transmission  line  on 
the  Smithville  and  Marshall  Roads  in  Van 
Buren   Township. 

NEWARK,  OHIO. — The  Ohio  Light  & 
Power  Company  is  contemplating  extending 
its  transmission  lines  to  Pleasantville,  Bal- 
timore and  Basil  this  spring. 

PIQUA,  OHIO. — The  Dayton  Power  A 
Light  Company  contemplates  the  installa- 
tion of  an  ornamental  lighting  system  in 
Piqua,  to  cost  about  $25,000. 

CLINTWOOD.  KY. — Plans  are  under  way 
by  the  Appalachian  Light  &  Power  Com- 
pany of  Bluefield,  W.  Va.,  to  establish  an 
electric  plant  in  Clintwood.  The  construc- 
tion of  a  water-works  system  is  also  under 
way.  J.  M.  Stevens  is  interested  in  the 
project. 

McKEE,  KY. — At  an  election  to  be  held 
in  April  the  proposal  to  issue  $60,000  in 
bonds  for  the  installation  of  an  electric- 
light  plant  and  waterworks  system  will  bs 
submitted  to  the  voters. 

WHITESBURG,  KY. — The  Consolidatiom 
Coal  Company,  it  is  reported,  contemplates 
extending  its  electric  transmission  lines 
from  the  central  power  station  in  Jenkins 
to  supply  electricity  in  Whitesburg.  Kona 
and  other  central  points.  Further  informa- 
tion may  be  obtained  from  W.  Burdine  of 
Whitesburg. 

HOPE,  IND. — Pulse  &  Porter,  owners  of 
the  local  electric-light  plant,  are  changing 
the  street-lighting  system.  The  20  arc 
lamps  now  in  use  are  to  be  removed  and 
four  4  00-watt,  Mazda  type  C,  gas-filled  in- 
candescent lamns  and  forty-one  100-watt 
Mazda   lamps  will  be  installed. 

INDIANAPOLIS,  IND. — The  Interstate 
Public  Service  Company,  Board  of  Trade 
Building,  which  derates  electric  plants  in 
Bedford,  Crown  Point,  Fowler,  Monticello 
and  a  number  of  other  places  in  Indiana,  it 
is  reported,  contemplates  the  construction  of 
a  hydroelectric  power  plant  on  the  Blue 
River  at  White  Cloud,  near  Corydon. 

NEW  ALBANY,  IND. — The  Middle  West 
Utilities  Company,  which  controls  the  Unit- 
ed Gas  &  Electric  Company  of  New  Albany, 
it  is  reported,  contemnlates  the  construc- 
tion of  a  hydroelectric  power  plant  on 
Blue  River,  8  miles  west  of  Corydon.  The 
plans  provide  for  a  dam  100  ft.  hieh.  which, 
it  is  said,  would  supply  power  for  Jeffer- 
sonville,  New  Albany  and  Louisville,  Ky. 
Surveys,   it   is   understood,   are  under  way. 

BONDVILLE,  ILL. — The  Bondville  Elec- 
tric Light  Company  is  considering  improve- 
ments to  its  plant.  Jay  C.  Flowers  is 
superintendent. 

CARROLLTON,  ILL. — The  Council  con- 
sidering the  question  of  issuing  $25,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light   plant. 

CHICAGO.  ILL — Steps  have  been  taken 
by  the  Electric  Development  Company  of 
the  Sanitarv  District  of  Chicago  toward 
the  construction  of  a  hydroelectric  plant  on 
Brandon  Road.  4  miles  below  Joliet,  to 
develop  about  28,000  hp. 

CHICAGO,  ILL. — Work  will  soon  be 
started  by  the  Chicago,  Milwaukee  &  St. 
Paul  Railroad  Company  to  equip  220  miles 
of  its  railroad  in  the  State  of  Washing- 
ton for  electrical  operation.  The  cost  of 
the  work  is  estimated  at  $25,000,000.  Sur- 
veys   have    already   been    made. 

LOUISVILLE,  ILL. — Owing  to  the  ad- 
vance in  the  price  of  coal  the  management 
of  the  Louisville  electric-light  and  water 
plant  contemplates  installing  a  fuel  oil 
engine  to  replace  the  steam  engine.  G.  N. 
Sanford   is  manager. 

MARTON.  ILL. — The  Southern  Illinois  & 
St.  Louis  Railway  Company,  recently  or- 
ganized to  construct  an  electric  railway  to 
connect  Harrisburg,  Pittsburgh.  Marion, 
Johnson  City,  West  Frankfort,  Benton  and 
Herrin,  it  is  understood,  will  begin  work  in 
the  spring  as  soon  as  the  weather  will  per- 
mit. The  plans  provide  for  about  60  miles 
of  track.  Frank  Payne,  of  Marion,  111.,  is 
general  superintendent  and  chief  enginer. 

QUINCY,  ILL. — The  city  of  Qulncy  is 
asking  for  bids  for  a  new  street-lighting 
contract  and  will  probably  award  contract 
on  Feb.  5.  The  Quincy  Gas,  Electric  & 
Heating    Company    holds    the    present    con- 
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i  in.  Minn.  —  The  Minnesota 
Utiliti.-.s  Company,  recently  incorporated 
with  a  capital  Btock  of  11,000,000,  has  taken 
over  the  property  of  the  Home  Electric  A 
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County,  Court  House,  i  iwatouna.  until  Feb. 
13  for  construction  of  County  Home  at 
Owatonna.  separate  hi.is  to  be  Bupmlttea 
for  general  contract,  heating,  plumbing  and 
electrical  work.  Plans  and  Bpeclfi; 
mav  be  obtained  at  the  office  of  Anion  & 
Harris,  architects,  Commerce  Building,  St. 
Paul.   Minn. 

ZIMMERMAN,  MINN.— The  Elk  River 
Power  and  Light  Company  is  reported  to 
■have  been  granted  a  franchise  to  supply 
electricity  in  Zimmerman.  F.  D.  Waterman 
is  in  charge. 

LLGONA,  IOWA.— Bids  will  be  received 
at  the  office  of  S.  W.  Crowell.  city  clerk, 
Algona.  until  Feb.  2">.  for  fur  furnishing  one 
295  or  260-hp  Diesel  engine,  directly  con- 
nected to  a  160-kW.,  three-phase,  60-cycle 
generator.  Plans  and  specifications  may  be 
obtained  from  W.  C.  Buck,  4821  Fremont 
Avenue  South,  Minneapolis,  Minn.,  upon  de- 
posit of  $10. 

CENTERVILLE,  IOWA.— The  Center- 
ville  Light  &  Traction  Company  will  install 
this  season  one  2r>00-kw.  turbine  and  con- 
denser, one  cooling  pond,  two  500-hp.  boil- 
ers and  build  one  stack,  and  also  to  erect 
30  miles  of  33,000-volt  transmission  line. 
Frank  S.  Payne  is  president  and  manager. 
DUNLAP,  IOWA. — The  local  electric 
plant  of  the  Iowa  Gas  &  Electric  Company, 
it  is  reported,  was  recently  destroyed  by 
fire. 

MANILLA.  IOWA. — Bonds  have  been 
voted  for  the  installation  of  an  additional 
oil  engine,  generator  and  switchboard  in 
the  municipal  electric-light  plant.  It  is  pro- 
posed to  duplicate  the  present  equipment. 
E.  C.  Brooks  is  general  superintendent. 

OSAGE,  IOWA. — The  Osage  Electric 
Light.  Heat  &  Power  Company  expects  to 
Install  an  ornamental  lighting  system,  con- 
sisting of  40  standards  carrying  single 
lamps  of  either  100-cp.  or  250-cp.  lamps. 
Thomas  Ferris  is  manager. 

SIOUX  CITY,  IOWA. — Bids  will  be  re- 
ceived until  Feb.  26  for  elevator  equipment 
for  St.  Vincent's  Hospital,  Sioux  City,  Iowa, 
consisting  of  two  travel  dumb  waiters,  2  ft., 
8  in.  bv  2  ft..  8  in.,  driven  by  220-volt  direct- 
current  motors,  automatic  control,  Eggler 
guide  lubricators  ;  one  duplex  geared-drum 
elevator,  driven  by  a  220-volt,  direct-current 
motor  equipped  with  push  button  control, 
speed  governor,  automatic  engine  stop, 
hatchwav  limit  switches,  Bostwick  collap- 
sing gate,  automatic  door  selective  unlock- 
ing- devices,  etc.  William  L.  Steele,  50/ 
United  Bank  Building,  Sioux  City,  is  archi- 
tect. 

SPIRIT  LAKE,  IOWA.— The  Northern 
Iowa  Gas  &  Electric  Company,  1412  South 
La  Salle  Street,  Chicago,  111.,  will  install  a 
250-kw  turbine  and  300-hp.  in  boilers  this 
spring.     James  H.  Ehret  is  manager. 

WEBSTER  CITY,  IOWA.— The  City 
Council  is  contemplating  extensions  to  the 
municipal  electric-light  and  water  plant, 
Including  the  installation  of  one  600-kw. 
steam  turbine,  one  350-hp.  water  tube  boiler, 
one  mechanical  stoker  and  jet  condenser. 
G.  J.  Long  is  superintendent. 

DE  KALB  MO. — Preliminary  work  has 
started  by  the  De  Kalb  Light  &  Power 
Companv,  recently  incorporated,  on  the 
erection  "of  a  service  tranmission  line  from 
the  Hammond  Packing  plant   to  the  top  of 
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Interested  In  the  pro 
st    LOUIS     MO.— The   Cupples   station 
I     Heal    A    Power   company   has  been 
to  lay  underground  con- 
Suits    In    Wharf    Stn.t    from    Popular    to 
Blddle  si. 

ALTOONA,  KAN.— An  election  will  soon 
be  called  to  submit  to  the  voters  the  pro- 
,„,.,]  to  Issue  120,000  In  bonds  for  Improve- 
ment! to  Hi"  electric-lighting  system  and 
waterworks.  Klley  &  Ilardman  of  Parsons. 
•  nglneera 
BRONSON  KAN. — W.  B.  Rollins  &  Com- 
pany  Railway  Exchange  Building.  Kansas 
City    Mo      ha1  engaged    to    prepare 

preliminary  plans  for  the  Installation  of 
in  electric  light  plant  in  Bronson.  An  elec- 
tion will  be  called  Inter  on  to  vote  on  a 
bond   Issue  to  provide  funds  for  an  electric 

BUNKER  HILL.  KAN.— Preliminary 
plans  are  being  prepared  by  W.  B.  Rollins 
&  Companv,  Railway  Kxchnnge  Building. 
Kansas  Citv.  Mo.,  for  the  installation  of 
an  electric-light  plant  and  water-works 
system  in  Bunker  Hill.  The  Proposal  to 
issue  bonds  for  same  will  be  submitted  to 
the  voters  later  on. 

TJBFRTY.  KAN. — The  Liberty  Roller 
Mill    Com  ntemplate    changing   from 

flat  rate  to  meters  and  will  be  in  the  mar- 
kel  for  meters  very  soon.  The  company  has 
recently  installed  a  Fairbanks-Morse  fuel 
oil  engine  to  replace  steam  power.  L.  W. 
Cundiff   is   general   superintendent. 

McPHERSON.  KAN.— The  City  of  Mc- 
pherson will  call  for  bids  in  the  spring  for 
*>00  or  300-hp.  water  tube  boilers ;  concrete 
or  brick  stack  and  a  feed  water  treating 
plant.  A  well.  12  in.  by  160  ft.,  Is  now 
under  construction  to  deliver  300  gal.  per 
minute,  motor  driven  pumps,  remote  con- 
trol will  be  installed.  Arthur  Groesbeck  is 
manager. 

OLATHF,  KAN. — The  Olathe  Electric 
Light  &  Power  Company  is  planning  to 
install  additional  generating  equipment 
some  time  before  next  winter.  During  the 
spring  the  company  will  install  an  orna- 
mental street-lighting  system,  consisting  of 
50  lamp  standards  mounted  with  a  single 
lamp,  to  be  operated  from  its  series  lighting 
system.  S.  M.  Brockway  is  president  and 
manager. 
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Southern  States 


ASHEVILLE.  N.  C— The  contract  for 
electrical  work  in  connection  with  the  new 
high  school  has  been  awarded  by  Longest 
&  Tessier  of  Oreen=boro,  sreneral  contrac- 
tor to  the  Edwin  McKay  Electric  Company 
of  Asheville.  The  cost  of  the  school  is  esti- 
mated at  $200,000. 

SAVANNAH,  GA— Bids  will  be  received 
by  the  Auditorium  Commission.  Savannah, 
until  Feb.  8.  for  furnishing  and  installing 
electric  lighting  fixtures  in  the  Municinal 
Auditorium  Building.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  Henrik 
Wallin.  architect.  23  Abercorn  Street.  Sa- 
vannah, where  copies  may  be  obtained  upon 
deposit  of  $10.  of  which  $5  will  be  re- 
funded upon  return  of  plans. 

CUMBERLAND  SPRINGS.  TBNN.- The 
installation  of  an  electric-light  plant  in 
Cumberland  Springs  is  under  consideration. 
D  Motion,  who  has  purchased  the  Cumber- 
land Springs  Hotel,  is  reported  interested. 
MASCOT,  TENN. — The  local  substation 
of  the  Tennessee  Power  Company,  Hamilton 
National  Bank  Building.  Chattanooga,  was 
recentlv  destroved  by  fire,  causing  a  loss 
of   about    $25,000. 

NASHVTLLE.  TENN. — The  City  Council 
Is  reported  to  be  considering  an  issue  of 
$50,000  in  bonds  to  purchase  new  boilers 
for  the  municipal   electric-light  plant. 

CLARKESDALE,  MTSS. — Bids  will  be 
received  bv  the  Commissioners  of  the  city 
of  Clarkes'dale  until  Feb.  6  for  furnshing 
transformers,  meters,  lamps  and  other  elec- 
tric sunnlies  and  machine  oils  for  the  water 
and  light  department.  Further  information 
mav  be  obtained  upon  application  to  W.  W. 
Painter  superintendent  of  water  and  light 
department 


tern  Including  about  '-  nnlen  oi  power 
rMssio ,  -ub-Ution   ar 

I  ertrlV.-.i    •  ,„.i.i   on    <  hrlstle    of 

ChariotU  ■  i  "rB\ 

"  KAW  CITY.  OKLA.— Plans  are  being 
oJEldered  for -the  con  tructlon  of  an  elec- 
ticlght  Pla  t  to  develop  about  75  hp..  for 
which  $10  000  In  bonds  were  recently  voted 
£%■  It  l!  understood,  will  be  asked  for  the 
w  r l<  'ii .  ■..■..I....M  Engineering  Company 
Wf  Oklahoma  City  will  have  charge  of  the 
nnarineerlnK   work. 

,   i   i  AHOMA     CITY,     OKLA.— Estimates 

'  ,    i  v    Max    L     Cunnlngr, 

$187  000.  The  plans  provide  for  the  In 
Its  ll.'.i  ion  of  five  250-hp.  boilers. 

GALVESTON,  TEX.— Bids  will  be  re- 
ceived at the office  of  the  supervising  archi- 
tect Treasury  Department,  Washington. 
™  c  until  March  2  for  furnishing  tele- 
Phone'connections  between  the  United  State. 
ouTraniine  station  at  Galveston  and  the 
city  of  Galveston.  For  details  see  proposal 
columns. 

GATESVILLE,  TEX— The  electric  plant 
of  the  Gatesville  Power  &  Light  Company 
was  recently  destroyed  by  fire  causing 
a  loss  of  about  $75,000,  The  plant,  it  s 
understood,  will  be  rebuilt.  J.  R.  Raby  is 
president. 

Pacific  States 

GRASS  VALLEY,  CAL— The  Board  of 
Supervisors  has  granted  the  Empire  Mines 
Company  to  construct  an  electric  railway 
to  Connect  the  Empire  and  Pennsylvania 
mines. 

'  OXNARD,  CAL.— The  Ventura  County 
Power  Company  has  begun  work  on  the 
reconstruction  of  its  transmission  lines.  The 
cost   is  estimated   at   $20,000. 

SA.N  BUENAVENTURA,  CAL ,.—  Appli- 
cation has  been  filed  by  Clarence  L. 
ChHsman  with  the  State  Railroad  Commis- 
sion for  a  preliminary  approva  of  his  in^ 
tention  to  secure  from  the  city  ot  ban 
Buenaventura  a  franchise  to  build  an  oper- 
ate an  electric  plant  here. 

SANTA  BARBARA,  CAL.— The  Santa 
Barbara  Gas  &  Electric  .Company  contem- 
plates building  an  addition  to  its  power 
station  on  Quarantina  Street,  and  install 
ing  a  new  generating  unit. 

SAN  LEANDRO,  CAD.— Bids  will  be  re- 
ceived by  the  city  clerk  until  Feb  19  for 
?he  installation  of  an  electrolier  lighting 
system  on   East  Fourteenth  Street. 


Canada 

TRANSCONA,  MAN.— Application  will  be 
made  at  the  next  session  of  the  Legislative 
Assembly  of  the  province  of  Manitoba  for  an 
art  "incorporate  the  Transcona  Electric 
Railway  Company,  with  power  to  construct 
Sera^  and  equip  elertHc  railways  and 
also  to  carry  on  an  electric  light,  power 
and  gas  business. 

T5RANTFORD.  ONT.— Steps  have  been 
taken  by  the  Township  Council  to  secure 
hydroelectric  power  for  the  township. 

TORONTO  ONT. — The  construction  of  a 
civT°^ar  line  on  Dufferin  Street  from  the 
cny  limits  to  the  Exhibition  Grounds  is 
under  consideration. 


Miscellaneous 

PANAMA.— Bids  will  he  received  at  the 
office  of  the  general  purchasing  officer  oi 
the  Panama  Canal,  Washington,  D.  C-. 
until  Feb  19  for  furnishing  steel,  chain, 
pfpe,  electric  cable  and  wire,  electrical 
attachments  and  fittings,  transformers  etc. 
Blank  forms  and  pneralinformaUon  re- 
lating to  this  circular  (No.  1119)  may  u« 
obtained  from  the  above  office  or  the  offices 
of  the  assistant  purchasing  agents  24  biaie 
Street  New  York,  N.  T. ;  614  Whitney-Cen- 
tral Building.  New  Orleans.  La.,  and  Fort 
Mason,  San  Francisco.  Cal. 
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Alabama  Light  and  Traction  Associa- 
noN.  Secretary-treasurer,  J.  P.  Ross,  Bir- 
ningham  Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
3t.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  Secretary,  L. 
3.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.  C. 

American  Electric  Railway  Associa- 
noN.  Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South   Bethlehem,   Pa. 

American  Institute  of  Consulting  En- 
3INEERS.  Secretary,  P.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
3INEERS.  Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
In  the  principal  electrical  centers  through- 
jut  the  country.  Midwinter  convention 
New  York,   Feb.    7-9. 

American  Physical.  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  of  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Annual  conven- 
tion Pine  Bluff,   May   16-18. 

Associated  Manufacturers  of  Elec- 
toral Supplies.  General  Secretary,  C.  E. 
Dustin,   62   Cedar  St.,   New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  John  F.  Kelly, 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
qineers.  Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,   B.   C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Bldg.,  San  Francisco,   Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing,  Toronto,   Can. 

Colorado  Electric  Light.  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo. 

Eastern  New  York  Section  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man,  Waterbury,   Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  Q.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  J.  C.  Staff,  578 
Jackson  St.,  Milwaukee,  Wis. 

Electrical  Dealers'  and  Contractors' 
Association  of  Ontario.  Secretary,  E.  A. 
Drury,  45  Murray  St.,  Toronto,  Can. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.   Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Semi-an- 
nuat  meeting  Hot  Springs,  Va.,  May   22-24. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H 
Roth,  1410  West  Adams  St.,  Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St..  New  York 
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Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Florida  Engineering  Society.  Secretary, 
J.    R.    Benton,    Gainesville,    Fla. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  State  Electric  Association. 
Secretary,  R.  H.  Abbott,  Petersburg,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
General  secretary,  G.  H.  Stickney,  4th  and 
Sussex  Sts.,  Harrison,  N.  J.  Sections  in 
New  York,  Philadelphia,  Pittsburgh,  Cleve- 
land, Chicago  and  Boston.  Annual  conven- 
tion  September. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman. 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St.. 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral Secretary,  C  le  Maistre,  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

Iowa  Section  N.  E.  L.  A.  Secretary- 
treasurer,  L.  E.  Caldwell,  Iowa  City,  Iowa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president). 
Henry  L.  Doherty.  New  York  City ;  Mer- 
cury (secretary).  E.  C.  Bennett,  Syndicate 
Trust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth  Ave.,  Topeka,  Kan. 

Kansas  Public  Service  Association. 
Secretary,  E.  A.  Wright,  Manhattan,  Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenheimer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Zeigler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary, F.  R.  Porter,  St.  Cloud,  Minn. 

Mississippi  Electric  Association.  Af- 
filiated with  the  N.  E.  L.  A.  Secretary- 
treasurer,  R.  H.  Smith,  Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
tiks.  Secretary-treasurer.  F.  D.  Beards- 
lee, Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.   Smith,  Concord,  Mass. 

National  Electric  Light  Association. 
Executive  secretary.  T.  C.  Martin,  33  West 
39th  St.  New  York.  Annual  meeting  At- 
lantic City,  N.  J..  Mnv  29  to  June  1. 


National  Electrical  Contkacturs  As- 
sociation of  the  United  States.  Secre- 
tary, George  H.  Duffield,  41  Martin  Build- 
inK,  Utica,  N.  Y.  Next  meeting.  New  Or- 
leans, October,  1917. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette   Bldg.,   Chicago,   111. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 
Biennial  meeting,  New  York  City,  March, 
1917. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tar  v-treasurer,  B.  E.  Egan,  Room  201. 
Unioi.  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston.  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St.. 
Boston,  Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.  M.  Annual  convention,  Albuquerque,  N. 
M.,  Feb.   12-14. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Nei-lson,  120  Broad- 
way, New  York. 

New  Y'ork  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.,  New 
York. 

Northwest  Section,  N.  E.  L.  A  Secre- 
tary, J.  F.  Farquhar,  Washington  Water 
lower  Company,  Spokane,  Wash. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change,  Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,  502  Dekum  Building,  Portland,  Ore. 

Pennsylvania  Electric  Association. 
(State  Section  N.  E.  L.  A).  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg, 
Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston. 
W.  Va. 

Radio  Club  of  America.  Secretary, 
David  S.  Brown,  206  West  86th  St..  New 
York. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,  Bethlehem,  Pa. 

Rocky  Mountain  Association  of  Muni- 
cipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Southeastern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant,  Tam- 
pa, Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex.  Annual 
convention   Dallas,   April   26-28. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Dallas,  Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia,  S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, C.  H.  West,  Rutland,  Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building.  Milwaukee.  Wis.  Annual 
meeting  Milwaukee,  Wis.,  March  15-16. 
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Nicholas  Dedrlck,  Manitowoc,   Wis      App 
died   i'.  i.    5    1916      Electric  heating. 

1.213,1  •  l'i  a\  i  mi     .  . 

Pi  vs.. .    Chai  lea    W     Dorrlcott,    Phlladi  I- 
ptu.i.    Pa       App     nir.i    July    8,    191! 
.i Li  of  elect  ro  magneti 

1,213,1  7  4  I  j  i  .   rM<         WBLDING    MACHINE  ; 

Peter     Fasiler,     Berlln-Frtedenau,     Oer- 
many      Arrangement  of  the  tramformer, 

1.213.1 76  POB  i  run-      H  LTTBHT  ; 

tsldor  Fertman,  New  \.wiv,  x  \  App 
Bled  Dec  16,  1916.  Produce  ■  Low  ri 
ance  series  connection  between  the  cells 
with  tiu'  utmost  expedition,  and  without 
recourse  to  soldering  or  spring  connec- 
tions 

1,918,176,  Apparatus  ron  Phonoqraph- 
Kinetoscopes ;  Reginald  A.  Fessenden, 
Brookline,  Maw.  App  Bled  June  87, 
l  'J  l  6,     Large  audiences. 

1,818.180.        RECOVER!     OF    Zinc;    Chai 

Fulton,  Cleveland,  Ohio  App.  Bled  July 
IT.  1916,  Improvements. 
1,218,188  Btoraoi  Battery;  William 
Gardiner,  Chicago,  in.  App.  Bled  May 
82,  1916.  Improvements  in  the  electro- 
lyte. 

1,218,208,      KaSSETTB;    John    Robert   Kelley, 
Covington,   Ky.     App.    Bled  July   26,    L915. 
Holder  for  photographic  plates  to  bi 
in  connection  with  x-ray  apparatus 

1,213. L'n.  Current-Distributing  Appara- 
Trs;  Laurence  M.  Klauber  and  Ray  (' 
Cavell,  San  DlegO,  Cal.  App.  Bled  March 
io.  1916.  Enabling  the  electrical  con- 
nection of  any  conductor  to  he  altered 
without  necessitating  its  disconnection 
from  the  mechanical  support  for  tie 
ductor. 

1.213.250.  Means  for  Receiving  Intelli- 
qrncb  Communicated  by  ij 
Waves:  Greenleaf  Whittier  Pickard, 
Amesbury,  Mass.  App.  filed  Nov.  8, 1906 
Exclusively  by  the  energy  of  the  oscil- 
latory current  generated  by  the  receipt 
of  the  waves. 

1,213.254.  Liquid-Heater;  Fred  Poole, 
Jewell.  Kan.  App.  filed  Feb.  2.  1915.  In- 
stantaneous. 

1,213,282.  Vehicle  Signal  Apparatus; 
Edgar  S.  Shaw,  Minerva,  Ohio.  App. 
tiled  May  20,  1916.  A  simple  means  for 
giving  proper  signals. 

1,213,287.  Terminal  Box;  Elda  G.  Smith, 
Syracuse,  X.  Y.  App.  filed  Jan.  9,  1914. 
Novel   features  of  construction. 

1,213,298.  Telephonic  Relay;  Frank  E 
Summers,  Memphis,  Mo.  App.  filed  Julv 
11,  1916.  Provision  of  an  amplifying  re- 
lay of  the  microphonic  type  in  which  a 
diaphragm  is  provided. 

1.213.309.  Railway  Signaling;  Herbert  A 
Wallace,  New  York,  N.  Y.  App.  filed 
Jan.  28,  1914.  Signaling  for  stretches  of 
single  track  over  which  traffic  moves  in 
both   directions. 

1.213.310.  Railway  Signaling;  Herbert 
A.  Wallace,  New  York,  N.  Y.  App.  filed 
June  23,  1914.  Relays  adapted  for  use  in 
railway  signaling  systems. 

1.213,317.  Trucking  System  ;  Robert 
Carleton  Weller,  Chicago,  111.,  Philip 
Daniel  Naugle  and  Stanley  Taber  Hyde, 
Bremerton,  Wash.  App.  filed  Nov.  4, 
1912.     Electrically  propelled  truck. 

1,213,323.  Conveying  Apparatus;  Charles 
S.  Williamson,  Chicago,  111.  App.  filed 
Dec.  1,  1915.  Method  of  arrangement 
and  construction  of  the  driving  mechanism 
for  the  trucks  or  wheels  upon  which  the 
legs  of  a  bridge  or  crane  for  conveying 
coal  or  the  like,   are  supported. 

1,213,345.  Electric  Time-Stamp;  Charles 
S.  Ellis,  Chicago,  111.  App.  filed  March 
10,  1911.  Simplify  the  magnetically  ac- 
tuated mechanism  for  operating  the  time- 
marking  elements. 

1,213,353.  Electp.ical  Incubator;  John 
David  Graves,  Colton,  Cal.  App.  filed 
June  30.  1916.  Heat  is  uniformly  dis- 
tributed over  the  top  of  the  eggs  and  the 
temperature  is  under  perfect  control. 

1,213,356.  Recorder;  Rav  E.  Hall,  Ann 
Arbor,  Mich.  App.  filed  July  31,  1915. 
Type  of  recorders  which  produce  a  con- 
tinuous line  record. 


Record  of 
Electrical 

Patents 

on  United  Stat.     Patent! 
i    ued  mi  Jan.  23,  1917. 


60,     Spring   tm.k  Up   ro 
'  Wires  .   Demeti  lus  it     Hart,   Blrmlr 
Ala.    app   filed  June  L,  L916.     Automatic- 
ally taking  up 
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William    Herskovitz,    Chicago,    in.      APP 

filed    .i  .'I     17,    1914.      Mi "•-'•'■    the    num- 

bei       and      simplify      the      COW  tl  UCtiOH      of 

ban; 

;  Means  fob  BJubctric 

its  ;  Allied  Her/.,  Chicago,  Ml.  App. 
III,., I     .  i  :i|  6.        Improved     potential 

surge  protector  tor  transmission  lines  and 
the  like. 

l  213,898.  Connector  for  Electric  Con- 
DUCTORS;  Hoses  F.  Maxim,  Norfolk,  Va. 
App.  Bled    Feb.   10,  1912.     Spring  clip. 

1,213,406.  Indicator;  Hubert  Peters,  Ed- 
monton. Alberta,  Canada.  App.  filed 
June  ii.  1914.  Automatically  display  on 
a  curtain  or  the  like  the  name  of  each 
consecutive  street  or  stopping  place  as  it 
is  about   to  be  reached. 

i  218  122.  1'rocess  of  Electrically  Weld- 
ing: Tims;  Jobann  Sacek,  Charlotten- 
burg,  Germany.  App.  filed  Dec.  13,  1916. 
Placing  Btrips  of  the  same  material  as 
thai  of  the  tube  along  the  welding  seam 
inside  and  outside  of  said  tube,  said  strip 
overlapping  the  seam,  and  passing  an 
electric    current    through    said    strips. 

1,213,456.  Signaling  Device  for  Automo- 
.  .lames  K.  Burleigh  and  Lauren  V. 
White,  Kalamazoo.  Mich.  App.  filed  July 
8,    1915.      Improvements. 


1,213,777.      Inclosed   Fuse   Element 

1,213,467.  Electric  Accumulator;  Con- 
stants de  Sedneff,  Paris,  France.  App. 
filed  July  2S,  1913.  Provision  of  elec- 
trodes having  a  very  large  active  surface 
per  unit  weight  combined  with  high 
rigidity  and  permeability  toward  the 
electrolyte. 

1,213,495.  Ignition-Timer;  Edward  B.  Ja- 
cobson,  Pittsfiekl.  Mass.  App.  filed  Dec. 
is,   1915.     Internal  combustion  engines. 

1,213.507.  Electric  Heater  :  James  aw- 
rence  of  New  York.  X  Y.  App  filed  May 
29,  1916.  Heating  element  comprises  an 
electric  resistance  member. 

1,213,528.  Apparatus  for  Displaying  Ad- 
vertisements, Signaling  and  the  Like; 
James  Priestnall  Naylor,  Dulwich,  Lon- 
don, England.  App.  filed  Sept.  15,  1913. 
Xew  and  useful  improvement. 

1,213  535.  Galvanic  Battery;  John  Ed- 
ward Preston,  London  England.  App. 
filed  Aug.  31,  1914.  More  tightly  bind- 
ing the  component  clamping  parts  to- 
gether to  put  pressure  upon  the  opposite 
faces  of  the  disk. 

1,213,595.  Electric  Stove;  George  Deal, 
Omaha,  Neb.  App.  filed  Oct.  23,  1915. 
Improvements. 

1.213.610.  Dynamo-Electric  Machinery; 
Reginald  A.  Fessenden,  Brookline,  Mass. 
App.  filed  Oct.  4,  1915.  Increased  effi- 
ciency. 

1.213.611.  Dynamo-Electric  Machinery; 
Reginald  A.  Fessenden,  Brookline,  Mass. 
App.  filed  Oct.  4,  1915.  Production  and 
detection  of  compressional  waves,  and 
still  more  particularly  to  submarine  sig- 
naling. 

1.213.616.  Means  for  Producing,  Con- 
trolling and  Utilizing  Electric  Cur- 
rents :  Charles  Edgar  Fritts,  deceased, 
late  of  Oneonta,  N.  Y.  App.  filed  June 
22,  1912.  Application  of  photography 
and  electricity  for  recording  and  repro- 
ducing such  variations  or  pulsations. 

1.213.617.  Alternating-Current  Motor; 
Valere  Alfred  Fynn,  St.  Louis,  Mo.  App. 
filed  April  12,  1915.  Good  starting  char- 
acteristics and  particularly,  one  which 
will  readily  attain  the  higher  speeds  for 
which  it  is  designed. 
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642      Rain  and  Wind  Signal;   Martin 
.n,   Minonk,    III       App     III.  .1 
I      1916.       Mounted    in    a    window    Ol 
opening    and    which    will     not 
,  uparil       "i     the    dwelling    boui  i     oi 
■  i,  ,i,  lure    in    He-    event    ol    rain    oi 

,i   ii,.    v.  in. low  or  other  opening  may 
be  closed. 

213  65 1  Thermostatic       I 

Archibald    B     Jom    ,    B  - 
App     filed    March    30,    1914.      f 
-,     d.-vice    which     will     operate    to    Hlgnal 
automatically    by    the    heat    given    Torth 
ii, ,in  b  stai  ting  conflagration. 
1,218,689.        Inductance-Coil;      David      R 
Price,      Wlnthrop.      Mass.        App.      filed 
April    24,    1914.      Tuning   circuits,    for  ex- 
ample,     pace    telegraph   circuits,   and   for 
loading  telephone  or  other  lines. 
1  213  702.      Governor    for    Electric-Lihit- 
'  1N(.    genj  for    Motor    Cars,    Her 

bert    Charles    Humphrey    Smyth,    London, 
England      App.  filed  Oct.  26,  1915.     Cen- 
ugal  govern*. 
1213,705.     Electric  Cut-Off  Mechanism; 
'  Minot    M.    Stevens    and    Thomas   J.    New- 
come,    Hastings,    Pa.     App.   filed  Dec.  14. 
i  :i  i :,.      Improvements. 

1  213  709      Sional  for  Automobiles;  Ralph 

'  W  '  Thibodeau,   Quincy,    Mass.      App.   filed 

Dec.    8,    1915.      A   signal,    a   lamp    circuit 

connecting    the    signal    with    the    steering 

mechanism. 

1  213  714  Electrically  -Indicatino 
'  Weather-Vane  ;  Frank  L.  Washburne, 
Westfield,  X.  J.,  and  George  E.  Kim- 
merle.  Brooklyn,  N.  Y.  App.  filed  March 
13,  1915.  Indicate  at  a  distance,  the  ex- 
act direction  of  the  wind. 

1213,723.  Indicator  System;  Adolph 
'  Zeisel,  Bel  Air,  Md.  App.  filed  June  24, 
1916  Any  vertical  or  other  movement 
may  be  indicated  at  any  distance  what- 
ever, and  the  amount  of  the  movement 
is  noted. 

1  213  726  Impregnated  Coil  and  Method 
'  of  '  Making  the  Same  ;  Leo  H.  Baeke- 
land,  Yonkers,  N.  Y.  App.  filed  Dec.  4 
1907.  Windings  are  embedded  in  and 
supported  by  an  infusible  and  insoluble 
organic  body. 

1.213,738.  Rail-Bond;  George  II.  Burge, 
Huntsville,  Mo.  App.  filed  Sept.  23,  1914. 
Improvements. 

1213,751.  Electric  Switch;  James  8. 
Crossley,  Solvay,  N.  Y.  App.  filed  Oct 
29,  1914.     Quick  make  and  break  switch. 

1213  754.      Flash-Light    Lamp;    Friedrich 

'  David,   Brooklyn,  N.   Y.     App.   filed   Sept 

13      1916.       Manually     operative    electric 

switch   forming  part  of  a  removable  cap 

for  a  casing. 

1213,777.  Inclosed-Fuse  Element;  Ed- 
'  ward  E.  Roberts,  Hartford,  Conn.  App 
filed  May   8,   1916.     Improvement. 

1  213,789.  Ignition  Apparatus  ;  Ellis  D. 
Allensworth,  Waukegan,  111.  App.  filed 
Aug.  30,  1915.  Render  the  parts  acces- 
sible for  observation,  adjustment  and 
repair. 

1  213,790.  Igniting  and  Spark -Distrtbut- 
'ing  Device;  Ellis  D.  Allensworth,  Wau- 
kegan, 111.  App.  filed  Jan.  3,  1916.  For 
plural  cylinder  internal  combustion  en- 
gines. 

1,213,798.  Incubator-Alarm  ;  Perry  P 
Martin,  Broadway,  Va.  App.  filed  FeD 
25,  1913.     Circuit  closure. 

1  213  799.  Electric-Circuit-Breaking  Db- 
'  vice  ;  Frederic  S.  Perrin.  Brooklyn,  N.  Y. 
App.  filed  April  18,  1916.  For  use.u 
ignition  systems  of  internal  combustio' 
engines  using  primary  or  storage  bat- 
teries. 

1.213.803.  Art  of  and  Apparatus  for  Gen 
erat1ng  and  distributing  music  elec 
trically;  Thaddeus  Cahill,  Holyoke 
Mass.  Renewed  Dec.  14,  1916.  Improve 
ments. ' 

1.213.804.  Art  of  and  Apparatus  for  Gen 
erating  and  distributing  music  elec 
trically:  Thaddeus  Cahill,  New  York 
X.  Y.  This  application  filed  April  zi 
1915.  Improve  the  character  or  qualit? 
of   music  that  is  produced   electrically. 

1,213.809.  Electrical  Compression  Re- 
sistance Unit  ;  Paul  J.  Ray,  Lakewooc 
Ohio.  App.  filed  Jan.  10,  1914.  Maxi 
mum  radiating  surface  and  to  be  con 
tained  in  a  minimum  space. 


Ill 
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rational  Engineering  Standardization 

rHE  first  steps  in  the  direction  of  machinery- 
standardization,  from  the  engineering  rather  than 
le  manufacturing  viewpoint,  were  taken  by  the  Amer- 
an  Institute  of  Electrical  Engineers  in  1898,  and  the 
-st  set  of  A.I.E.E.  standardization  rules  appeared  in 
$99.  The  success  of  the  movement  led  to  its  exten- 
on,  both  in  this  country  and  abroad.  All  of  the  lead- 
g  countries  in  the  world  now  have  national  electrical 
igineering  standardization  rules,  which  define  the 
.tings,  qualities  and  performances  of  plant  and  appa- 
itus,  without  necessarily  specifying  dimensions  or 
odes  of  construction.  As  the  work  advanced,  it  was 
und  that  standardization  could  not  be  effected  in 
jctrical  engineering  without  extending  into  the  fields 
other  branches  of  engineering,  so  that  it  became 
icessary  to  form  national  engineering  standardizing 
mmittees,  with  representatives  from  the  principal 
gineering  societies.  In  Great  Britain,  for  example, 
e  Engineering  Standards  Committee  has  representa- 
/es  from  a  number  of  engineering  bodies,  and  it  for- 
ulates  standardizing  rules  for  engineering  at  large. 
It  is  hoped  shortly  to  complete,  in  the  United  States, 
i  organization  similar  to  that  which  exists  in  Eng- 
id  for  general  engineering  standards.  The  influence 
such  an  organization,  with  representatives  from  all 
the  engineering  bodies,  would  be  very  great.  It 
ould  not  only  serve  to  weld  and  inter-connect  the 
rious  engineering  societies  in  America,  but  it  should 
so  lend  a  dignity  and  prestige  to  American  engineer- 
s' which,  except  by  collective  effort,  can  never  be  won. 
3  movement  could  be  more  welcome  at  the  present 
ne  to  the  advancement  of  national  engineering  and  of 
ternational  progress  than  one  which  united  American 
gineering  associations  into  a  single  standardizing 
dy  properly  representing  all  branches. 


etting  At  Trade  Fundamentals 

~^RADE  relations  between  manufacturer,  jobber, 
L  central  station,  dealer  and  contractor  have  few 
termining  lines  of  policy  to-day.  The  industry  is 
fake  to  the  need  of  better  merchandising  methods, 
t  the  policies  which  underlie  methods  have  not  been 
scussed  enough  by  the  leaders  of  the  industries.  A 
ible  trade  in  electrical  merchandise,  in  our  opinion, 
11  never  be  developed  until  each  party  in  the  chain 
tween  the  manufacturer  and  final  customer  realizes 
at  each  must  have  a  chance  to  make  his  legitimate 
ofit  for  the  service  he  renders.    It  must  pay  each  man 

the  chain  to  be  in  the  electrical  business  or  he  can- 
t  last. 


The  dealer  who  competes  locally  with  the  central 
station  that  cuts  prices  indiscriminately  can  never  be 
a  merchant.  The  jobber  who  takes  the  credit  risk  and 
assumes  the  stock-carrying  charges  as  a  middleman 
must  get  his  profit.  The  manufacturer  who  has  to 
adjust  his  prices  to  meet  the  demands  of  a  jobber  who 
is  also  a  retailer  is  at  a  disadvantage.  These  questions 
exist  in  other  industries.  In  the  electrical  business 
there  is  an  unusual  opportunity  to  establish  real  trade- 
building  policies.  We  have  contractors'  and  dealers' 
organizations,  central  stations,  jobbers'  and  manufac- 
turers' associations.  But  the  real  trade  discussion  be- 
tween the  leaders  in  these  organizations  seldom  takes 
place.  The  Electrical  World  believes  that  each  of 
these  associations  is  working  too  much  by  itself  on 
detail  situations,  all  good,  but  with  few  connecting 
threads  of  policy  that  tie  the  whole  industry  together. 
Representative  jobbers  should  discuss  trade  and  com- 
mercial relations  at  central  station  conventions,  con- 
tractors should  be  heard  in  manufacturers'  meetings, 
central  stations  should  be  heard  in  contractors'  meet- 
ings. The  trade  and  merchandising  methods  are  being 
discussed  in  detail  by  detail  men,  but  the  trade  and 
merchandising  policies  which  underlie  methods  need 
the  thought  of  the  leaders  in  every  group. 


Graphical  Presentation  of  Wire  Properties 

ELECTRICAL  men  are  much  interested  in  wires 
and  their  properties.  Even  so-called  "wireless" 
men  use  wires  extensively  in  their  radio  constructions. 
Wires  possess  mechanical,  electrical  and  thermal  prop- 
erties. These  properties  need  to  be  expressed  in  units 
of  some  kind.  In  the  world  at  large  there  are  two 
kinds  of  units,  namely,  scientific  or  civilized  units,  and 
unscientific  or  uncivilized  units.  The  scientific  units 
are  the  international  metric  units.  The  unscientific 
units  are  the  British,  American,  Turkish,  Arabic  and 
other  varieties.  Sooner  or  later  all  of  the  world  will 
adopt  the  international  metric  system. 

For  the  inter-comparison  of  the  properties  of  wires 
in  metric  and  in  non-metric  units,  tables  or  charts  are 
desirable.  Among  comparison  tables  are  the  wire 
tables  of  the  U.  S.  Bureau  of  Standards  and  the  tables 
of  H.  M.  Hobart.  The  article  by  Andres  Ham,  which 
we  print  this  week,  offers  a  convenient  chart  for  pre- 
senting the  same  comparison  graphically.  For  Amer- 
ican wire  gage  the  lines  on  such  a  chart  have  the  ad- 
vantage of  being  simple,  straight  lines.  A  chart  of  this 
kind  is  useful  for  reference,  even  when  there  is  no 
need  to  transfer  from  metric  to  non-metric  units  or 
vice  versa. 
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A  Dummy  Antenna  tor  Testing  Radio  Units 

WHEN  electrical  engineers  test  a  dynamo  machine 
thej  aic  not  likely  to  disturb  engineering  opers 

tionS    in   other   buildi'  even    III   other   parts   of  the 

same  building.  When,  ho\\e\er.  the\  test  a  radio  plant 
of  Considerable  power  they  are  likely  to  disturb  the 
ether    for   hundreds   of   kilometers    in   all   directions.      A 

need  arises,  therefore,  for  a  dummy  antenna,  or  a  radio 
load   lor  testing  radio  generators,  which  shall  not   sen 
ously    stir    up   and    vex    the   ether    in    the   vieinity.      The 

problem  is  to  load  the  generator  but  to  suppress  the 

output  beyond  a  short  range.  This  is  a  problem  in 
radio  inefficiency,  and  is  just  the  reverse  of  the  ordi- 
nary problem  of  the  radio  engineer,  which  is  to  load 
his  generator  as  efficiently  as  possible,  so  that  the 
effects  may  be  manifested  at  a  great  range. 

The  article  on  page  278  describes  a  dummy  antenna 
at  Palo  Alto,  constructed  by  the  Federal  Telegraph 
Company.  It  consists  evidently  of  a  bed  of  horizontal 
galvanized  iron  wires  in  five  layers,  so  arranged  as  to 
be  capable  of  forming  an  air  condenser  of  adjustably 
variable  capacitance  up  to  about  one-thirtieth  of  a 
microfarad.  With  such  a  capacitance  carrying  250 
amp.  at  20,000  cycles  per  second,  the  voltage,  neglecting 
all  losses,  would  approximate  64,000.  Sixty-four  kilo- 
volts  driving  250  amp.  in  quadrature  would  develop  16 
megawatts  of  reactive  power.  An  active  power  rating" 
of  200  kw.  would  thus  only  demand  a  little  more  than 
1  per  cent  of  dissipation  factor.  It  is  evident  that  this 
dummy  has  large  dissipation  possibilities. 


Uniflow  Engine  Economics 

'  I  KHE  article  in  this  issue  by  E.  Hagenlocher  on  the 
-a  use  of  the  uniflow  engine  in  electric  plants  gives 
our  readers  a  welcome  idea  of  the  present  state  of  de- 
velopment of  this  particular  type  of  reciprocating  en- 
gine. The  principle  of  the  machine  is  well  known,  the 
fundamental  purpose  being  to  lessen  the  temperature 
variations  which  produce  condensation  in  the  steam 
cylinder  by  causing  the  steam  flow  to  maintain  a  uni- 
form direction  with  respect  to  the  cylinder  walls  in- 
stead of  alternating  high  and  low  temperatures.  The 
steam  enters  the  cylinder  at  the  heads  and  is  exhausted 
in  the  middle,  producing  an  economy  equivalent  to  that 
obtained  from  multi-cylinder  engines  of  moderate  rat- 
ing, but  in  a  far  simpler  and  less  costly  form.  It  would 
be  interesting  to  know,  although  difficult  actually  to 
measure,  the  cylinder  wall  temperatures  and  the  lowered 
condensation  secured  by  this  design,  since  it  seems,  in 
the  engines  here  described,  to  have  been  worked  out  in 
an  efficient  and  scientific  manner.  The  use  of  the  poppet 
valve,  for  instance,  is  a  step  toward  efficiency,  particu- 
larly if  superheated  steam  is  to  be  used,  and  a  large 
area  of  exhaust  port  also  tends  to  improve  the  thermo- 
dynamic conditions.  The  results  which  Mr.  Hagen- 
locher quotes  certainly  speak  well  for  the  designing 
skill  that  has  obtained  from  a  small  and  comparatively 
simple  engine,  results  which  would  be  creditable  to  ordi- 
nary compound  engines  of  considerably  greater  output. 
The  performance,  too,  may  well  challenge  comparison 


villi    that    ol    turbines   of   similar   size,   and    if    run    imn 

condeni  tag  the  difference  would  be  :  till  more  noticeable. 
As  indicated  by  the  figures  before  us,  the  uniflow  de 

sign    seems    to    give    specially    favorable    resultfi    at    low 

and  moderate  loads,  a  particular  point  of  excellence 
Uir  which  the  steam  turbine  has  earned  a  reputation. 
'I  here  seems  to  be  no  doubt  that  the  great  use  of  the 
turbine  has  been  a  very  valuable  stimulant  in  producing 
Improvement  in  the  design  and  performance  of  recipro- 
cating engines,  so  that  the  latter,  especially  in  the 
mailer  sizes,  seem  to  have  taken  a  new  lease  of  life. 
Data  like  those  presented  are  a  good  indication  that 
progress  is  still  possible  along  this  and  other  lines  to 
improve  fuel  economy,  which  is  the  goal  of  modern 
steam  engineering.  The  saving  in  coal  shown  in  the 
example  given  by  Mr.  Hagenlocher  is  particularly  strik- 
ing, since  the  comparison  is  between  a  modern  high- 
efficiency  uniflow  engine  and  those  of  more  common 
type,  all  operated  non-condensing.  Such  conditions  rep- 
resent a  type  of  plant  which  in  no  small  number  of  in- 
stances has  to  be  used  owing  to  local  conditions.  It  is 
the  small  plant  operated  under  variable  load  which  is 
notorious  for  high  steam  consumption,  and  the  present 
improvement,  directed  to  remedying  that  condition,  is 
therefore  all  the  more  important  in  practice. 


Naval  High-Powered  Radio  Stations 

THE  opening  of  the  new  naval  radio  station,  located 
just  outside  of  San  Diego,  Cal.,  marks  the  latest 
step  toward  the  completion  of  the  ambitious  plans  form- 
ulating for  some  years  past.  It  will  be  remembered 
that  when  the  Arlington,  Va.,  naval  radio  plant  was  put 
into  service  four  years  ago  it  was  not  only  the  strong- 
est wireless  station  in  the  world,  but  the  first  of  a  pro- 
jected series  of  powerful  installations.  It  was  intended 
for  direct  trans-oceanic  and  trans-continental  naval 
radio  service,  and,  with  the  distant  stations  to  be  erected 
at  various  outlying  points,  was  to  provide  instantane- 
ous communication  from  Washington  to  any  of  our  war 
vessels  on  the  Atlantic  or  Pacific.  Arlington's  range 
has,  in  fact,  extended  from  Panama  to  Nova  Scotia, 
and  from  Gibraltar  to  the  Pacific  Coast.  Until  the  San 
Diego  plant  was  put  in  commission  a  few  weeks  ago, 
however,  there  was  no  naval  radio  station  on  the  West 
coast  which  had  sufficient  power  to  work  reliably  across 
the  continent  to  Arlington. 

The  San  Diego  transmitter  is  one  of  a  group  of  five 
new  high-powered  sustained-wave  plants  using  arc  gen- 
erators, and  is  rated  at  150  kw.  This  is  nearly  as  large 
as  the  great  Sayville  station  which  has  been  used  to 
communicate  with  Germany.  Not  long  ago  it  was 
thought  impossible  to  build  arc  oscillators  of  such  large 
input  power,  and  even  yet  the  efficiency  of  these  enor- 
mous gas-discharge  converters  is  held  by  some  authori- 
ties to  be  necessarily  low.  Neverthelss,  American  com- 
mercial radio-engineering  development  has  produced 
still  larger  arc  generators,  whose  rated  input  power 
runs  as  high  as  350  kw.  Record-breaking  apparatus  of 
this  sort  is  to  be  used  in  the  naval  radio  station  now 
building  at  Cavite,  P.  I.,  for  direct  communication  wit! 
the  North  American  continent. 
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When  the  projected  plants  in  Hawaii,  Guam  and 
Alaska  are  opened  and  placed  in  wireless  connection 
with  Cavite,  Panama,  San  Diego  and  Arlington,  our 
Navy  Department  will  be  well  started  on  its  world- 
embracing  communication  scheme.  The  next  step  will 
be  to  build  up,  demonstrate  and  maintain  reliability  of 
service,  for  unless  messages  can  be  sent  through  under 
practically  all  conditions  the  system  will  not  have  that 
dependability  which  is  so  necessary  in  commercial  and 
proper  military  operations.  On  the  opening  day,  San 
Diego  is  reported  to  have  communicated  with  Panama, 
Alaska,  Arlington  and  Australia,  over  distances  up  to 
6000  miles.  This  argues  well  for  the  station's  effective- 
ness; continued  ability  to  communicate  over  such  vast 
spans  of  land  and  sea  must  not  only  be  hoped  for  but 
secured,  if  the  expense  of  the  stations  is  to  be  justified. 


Daylight  Saving 

DAYLIGHT  saving  possibilities  have  now  passed 
from  interesting  suggestions  to  strong  probabili- 
ties. The  convention  just  closed  has  made  it  evident 
that  there  is  throughout  the  country,  and  especially 
from  boards  of  trade  and  chambers  of  commerce,  a  con- 
siderable demand  for  at  least  trying  out  the  plan  as 
quickly  as  possible,  and  that  there  will  be  vigorous  pres- 
sure for  the  passage  of  the  Borland  Bill  before  the  end 
of  the  present  session.  Whether  it  can  be  pushed 
through  in  the  short  time  now  remaining  is  another 
matter.  The  interesting  feature  of  the  discussion  is 
that  so  far  no  organized  opposition  has  shown  itself, 
and  in  default  of  this  there  is  no  brake  upon  legislative 
action.  The  present  sentiment  seems  to  be  a  spon- 
taneous manifestation,  and  the  only  objectors  so  far 
have  been  a  small  conservative  body  of  astronomers 
whose  influence  in  legislative  matters  is  negligible,  and 
a  certain  section  of  the  lighting  supply  companies  whose 
opposition  is  viewed  with  suspicion  by  the  man  on  the 
street. 

Looking  at  the  proposition  in  perfectly  cold  blood  its 
effect  on  the  lighting  industry  does  not  seem  likely  to  be 
great  except  perhaps  in  some  strictly  local  manifesta- 
tions. If  the  plan  should  be  put  through  to  take  effect, 
for  example,  from  May  1  to  Oct.  1,  it  is  dealing  with  a 
part  of  the  year  in  which  the  lighting  load  of  central 
stations  is  relatively  small,  and  of  this  load  only  a  por- 
tion is  likely  to  be  affected.  The  results  would  be  chiefly 
manifest  in  a  diminution  of  the  residence  lighting,  it- 
self rarely  in  a  considerable  percentage  of  the  output, 
and  even  here  the  load  would  probably  be  cut  by  only 


a  very  modest  amount,  the  loss  of  which  ought  to  be 
easily  recouped  by  additions  to  the  appliance  and  mis- 
cellaneous service. 

A  striking  feature  of  the  discussion  was  the  fact  that 
the  questions  raised  were  not  regarding  the  desirability 
of  the  movement,  but  chiefly  with  the  particular  way  in 
which  it  should  be  applied.  Some  early  rising  enthu- 
siasts were  anxious  to  have  the  change  carried  through- 
out the  year.  Obviously  a  very  little  experience  with 
going  to  work  while  the  street  lights  were  still  burning 
of  necessity  would  affect  an  automatic  cure  of  this  per- 
fervid  desire  for  early  rising.  Our  country  extends 
over  so  wide  an  area  north  and  south  that  any  change  of 
clocks  must  be  made  rather  cautiously  to  avoid  over- 
doing it  along  the  northern  border.  The  soundest  argu- 
ment advanced  was  the  extra  time  given  for  recreation 
by  the  artificially  lengthened  day,  which  probably  ac- 
counts for  the  active  co-operation  on  behalf  of  some  of 
the  labor  interests.  Another  argument  advanced  based 
on  the  probable  lessening  of  eyestrain  by  the  change 
seems  quite  unwarranted  by  the  facts,  since  within  the 
months  in  which  daylight  saving  could  be  carried  out 
without  losing  as  much  at  one  end  of  the  day  as  one 
could  gain  at  the  other,  the  amount  of  work  done  by 
artificial  light  is  very  small,  and  the  only  period  within 
which  the  use  of  the  eyes  would  be  greatly  reduced 
either  in  business  or  pleasure  would  be  after  the  clocks 
were  put  back  to  their  normal  place. 

It  will  be  difficult  in  a  country  governed  as  is  our  own 
to  get  a  consensus  of  opinion  to  enforce  the  change. 
After  the  present  time-belt  system  was  formally 
adopted,  largely  by  the  influence  of  the  railroads,  it  took 
some  years  to  make  the  change  of  the  clocks  anything 
like  universal,  and  indeed  some  places  even  now  rejoice 
themselves  in  two  or  three  kinds  of  time  after  the  lapse 
of  more  than  thirty  years.  Of  course,  legislation 
for  the  change  in  all  matters  with  which  the  United 
States  government  has  to  do,  including  interstate  rail- 
ways, would  practically  push  the  system  into  use  if 
backed  up,  as  seems  to  be  the  case,  by  local  enthusiasm. 
Yet  it  might  be  a  long  time  before  it  became  universal. 
It  must  be  borne  in  mind  that  the  conditions  in  this 
country  are  quite  different  from  those  in  the  European 
countries  which  initiated  the  change,  and  that  conclu- 
sions drawn  from  its  effects  noted  during  the  last  sum- 
mer are  disturbed  by  the  entrance  of  many  factors 
which  have  nothing  to  do  with  the  case.  That  the  clocks 
can  be  set  forward  and  backward  without  any  particu- 
lar difficulty  as  regards  public  convenience  seems,  how- 
ever, to  be  well  demonstrated. 


IN  the  next  issue  of  the  Electrical 
World  a  leading  article  by  Prof.  Al- 
fred Still  will  take  up  the  technical  and  engineering 
problems  involved  in  the  design  of  high-tension  termi- 
nals and  bushings  to  meet  operating  conditions  of  trans- 
mission systems.  Other  articles  will  discuss  other 
engineering  problems  from  technical  and  scientific  view- 
points. The  issue  dated  Feb.  24  will,  as  usual,  contain 
articles  dealing  particularly  with  the  commercial  side 
of  engineering  problems.     One  article  will  take   up   a 


Coming  Issues 


plan  for  graphic  analysis  of  load  factor 
improvement.  In  the  first  issue  for  next 
month,  dated  March  3,  matters  of  public  policy  and 
the  broader  phases  of  problems  in  the  management  of 
public  service  properties  will  be  discussed.  The  next 
issue  of  Electrical  Merchandising  will  be  issued  on 
the  15th  of  this  month  and  will  present  selling  sugges- 
tions worked  out  especially  for  spring  house-wiring 
campaigns,  together  with  a  new  department  on  store 
equipment  for  the  electrical  dealer. 
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Characteristics  of  Uniflow  Engine  Generating  Units 

Featun  instruction  and  Performance  Characteristics  of  Uniflow  Engines,  and  Fields  of 

Application  m  Winch  They  Show  High  Operating  Economy 


Bi  E,  Ha< 

Member  Bfofineerini  Staff  i    I : 

Tiik  economy  effected  by  the  use  of  the  uniflow 
engine  in  power  stations  of  moderate  size  Lb  far 
greater  than  the  average  engineer  will  imagine 

unless  he  has  kept  constantly   m  tOUCfa  with  the  most   n 

cent  developments.    For  this  reason  the  writer  lias  as- 
sembled in  what    follows  here  the  main   features  of  ui:i- 

flow  engine  applications,  designs  and  operating  I'h.ii 
teristics,  together  with  test  data.     By  the  uniflow  en- 
gine is  meant  that  eonst  met  ion  which  makes  use  of  the 

uniflow  <>r  central  (low  of  steam  through  a  cylinder. 

That   is,  steam  is  admitted  at  the  ends  of  a  cylinder,  ex- 
panded and  discharged  through  ports  midway  between 


ENLOCHER 
White  i  Ingineerlni  I  torpoi  uA  ion 

The  design  of  the  four  valve  engine  shortened  up  the 
Irani  passages  and  thus  reduced  the  condensation  by  a 
certain  amount.  The  Corliss  type  of  valve  is  suitable 
only  for  slow  speeds,  while  the  poppet  valve  type  is  now 
the  nearest  single  cylinder  competitor  to  the  uniflow  de- 
sign on  account  of  the  high  pressures  and  temperatures 
which  can  be  used. 

The  multiple  expansion  engine  obtains  its  high  effi- 
ciency  by  the  reduction  in  the  range  in  temperature  to 
which  the  walls  of  each  cylinder  are  subjected. 

The  uniflow  engine  reduces  condensation  by  not  allow- 
ing the  low  temperature  exhaust  steam  to  cool  the  por- 


FIG.    1 THREE   21   BY   22-IN.   UNIFLOW   ENGINES   OPERATING 

MANUFACTU 

the  cylinder  heads.  The  ports  are  uncovered  by  the 
movement  of  the  cylinder  piston  as  an  exhaust  valve 
during  its  travel.  The  construction  is  shown  in  Figs. 
2,  3,  4  and  5.  Since  the  steam  is  exhausted  at  the  middle 
of  the  cylinder,  the  cylinder  heads  are  always  maintained 
at  the  temperature  of  the  live  steam  entering  and  the 
central  part  at  the  temperature  of  the  exhaust  steam. 
The  main  reason  for  the  uneconomical  performance 
of  the  simple  one  valve  engine  is  found  in  the  large 
amount  of  steam  condensed  during  each  stroke.  This 
design  has  therefore  been  best  adapted  to  low  pressures 
and  temperatures.  The  condensation  is  due  in  part  to 
the  excessive  clearance  spaces  and  surfaces  in  the  steam 
passages,  and  to  the  total  range  in  temperature  alter- 
nately heating  and  cooling  the  cylinder  walls.  Further 
limitations  of  the  slide  valve  are  that  the  advantages  in- 
cident to  the  use  of  superheat  can  not  be  obtained  on  ac- 
count of  troubles  due  to  warping,  lubrication  and  leakage 
due  to  dryness  of  high-temperature  superheated  steam. 


CONDENSING   AND    NON-CONDENSING   IN   W0ODHAVEN    (L.    I.) 
RING  PLANT 

tion  of  the  cylinder  walls  and  clearance  spaces  which 
come  in  contact  with  live  steam.  This  action  is  more 
fully  described  later.  Steam  passages  are  also  reduced 
to  a  minimum  and  valves  are  used  which  will  permit  the 
use  of  high  temperature  and  high  pressure  steam.  On 
account  of  the  uniflow  or  central  flow  principle  of  opera- 
tion, the  temperatures  of  the  cylinder  heads  and  clear- 
ance surfaces  in  this  design  are  high  on  account  of  the 
heat  of  compression  raising  the  normal  temperature. 
These  two  factors  are  the  principal  ones  which  con- 
tribute to  the  economy  of  the  engine,  and  make  possible 
results  which  are  better  than  those  obtained  with  four 
valve  engines  and  comparable  with  those  obtained  from 
compound  and  multiple-expansion  engines. 

Jacketing  of  Uniflow  Engines 

The  heads  and  ends  of  the  cylinder  up  to  the  point 
of  cutoff  are  usually  jacketed  with  live  steam  when 
operated  on  steam  having  little  or  no  superheat.     For 
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higher  pressures  and  superheat  less  steam  jacketing  is 
necessary.  The  greatest  amount  of  condensation  takes 
place  at  the  piston  surface,  which  in  most  cases  is  not 
steam  jacketed.  Any  steam  that  may  have  become  wet 
by  coming  in  contact  with  the  piston  is  necessarily  near 
the  exhaust  ports  and  is  therefore  expelled  with  each 
stroke  of  the  engine.   The  steam  trapped  for  the  compres- 


or  mad 2  in  such  a  way  that  the  parts  of  the  valves  are 
separate  and  self-adjusting.  It  is  very  necessary  that  the 
inlet  valves  remain  tight  as  in  the  uniflow  engine  com- 
pression extends  over  a  large  part  of  the  stroke,  about 
90  per  cent,  and  any  leakage  will  tend  to  increase  the 
pressure  to  a  higher  point  than  desired,  in  addition  to 
requiring  more  power  for  compression.     When  poppet 


FIGS.  2  AND  3 — SECTIONS  OF  NORDBERG  AND  AMES  UNIFLOW  ENGINES 


sion  part  of  the  stroke  is  comparatively  dry  and  receives 
heat  from  the  jackets  and  from  compression.  Jackets 
need  to  be  thoroughly  drained  to  prevent  accumulation 
of  condensation  in  them. 

Uniflow  engines  are  governed  by  changing  the  lift 
of  the  poppet  valves,  which  is  accomplished  by  increas- 
ing the  throw  of  eccentrics.  Some  governors  are 
mounted  in  the  flywheels  while  others  are  on  the  lay 
shaft,  alongside  the  cylinder,  which  drives  the  eccen- 
trics. It  is  of  great  advantage  to  have  governors  which 
are  adjustable  while  running,  where  several  engines, 
connected  to  alternators,  are  to  be  synchronized  and 
paralleled. 

Inlet  Valves  of  Uniflow  Designs 

The  main  differences  in  the  uniflow  engines  on  the 
market  to-day  appear  to  be  in  the  arrangement  of  valves, 
valve  gear  and  methods  of  adapting  the  engines  to  con- 
densing and  non-condensing  conditions.  The  inlet  valves 
may  be  of  any  type — that  is,  poppet,  Corliss,  piston, 


valves  are  used  they  are  operated  either  by  cams  con- 
nected through  bell  cranks  or  straight  rods  to  the  eccen- 
tric on  the  main  shaft  or  directly  by  cams  mounted  on 
auxiliary  shafts  parallel  to  the  piston  travel. 

It  is  essential  that  there  should  be  as  little  lost  motion 
as  possible  in  the  valve  gear,  as  even  the  maximum  open- 
ing of  the  poppet  valve  is  quite  small  and  at  very  light 
loads  the  motion  of  the  valve  stem  can  hardly  be  detected. 
Therefore  it  would  seem  that  the  most  direct  motion  is 
the  most  desirable  from  the  standpoint  of  keeping  its 
regulation  and  economy  maintained  after  years  of 
service. 

Exhaust  Valves  for  Uniflow  Construction 

As  already  mentioned,  the  exhaust  is  usually  taken 
through  ports  extending  around  the  middle  of  the  cylin- 
der, with  the  piston  acting  as.  the  exhaust  valve.  The 
use  of  a  ring  of  exhaust  ports  around  the  middle  of  the 
cylinder  allows  the  area  of  the  exhaust  ports  to  be  sev- 
eral times  that  obtained  by  using  other  forms  of  valves. 
This  aids  greatly  in  quickly  bringing  the  cylinder  pres- 


FIGS.  4  AND  5 — SECTIONS  OF  SKINNER  AND  YORK   POPPET-VALVE   UNIFLOW    ENGINES 


slide,  etc. — but  are  more  commonly  poppet  type  on 
account  of  the  quick  opening  and  closing  features  and 
adaptability  to  high  temperatures.  The  poppet  valves  are 
usually  of  the  balanced  type,  designed  with  the  view  of 
having  them  tight  under  all  conditions  of  temperature 
and  load.  This  requires  that  they  be  made  either  with 
the  seats  expanding  at  the  same  rate  as  the  valve  body 


sure  down  to  that  of  the  exhaust,  and  is  quite  necessary 
because  the  duration  of  the  exhaust  is  less  than  in  the 
counterflow  engine. 

Auxiliary  exhaust  valves  are  sometimes  provided  to 
reduce  the  amount  of  steam  being  compressed  when  run- 
ning non-condensing.  One  type  of  engine  changes  the 
amount  of  steam  compressed  from  condensing  to  non- 
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condensing  operation,  when  the  vacuum  fails,  bj   the 

automatic  operation  of  the  le  valves  with  additional  valve 

>.   which   delays   the   i><>mt    at    which   compression 

Another  accomplishes  a  similar  result  with  Belf 

acting  valves,  which  increase  the  clearance    paces  for 

t  he  latter  condil  ion. 

The  auxiliary  exhausl  valves  which  arc  operated  by 


fig.  •>■ 
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valve  gear  are  also  poppet  type,  but  they  do  not  need  to 
be  balanced  as  they  are  opened  only  when  the  pressures 
on  the  two  sides  are  equal.  At  light  loads  and  at  start- 
ing there  is  a  tendency  for  these  to  create  noise  due 
to  the  expansion  of  the  steam  being  so  great  that  the 
pressure  is  less  inside  the  cylinder  than  outside,  allow- 
ing these  valves  to  lift.  Those  types  of  auxiliary  valves 
which  act  without  valve  gear  increase  the  clearance 
volume  or  eject  the  steam  in  case  the  compression  be- 
comes too  high. 

Location  of  Inlet  Valves 
One  of  the  important  differences  in  designs  of  unifiow 
engines  now  on  the  market  is  the  manner  in  which  the 
inlet  valves  are  placed  relative  to  the  cylinder.  In  one 
design  the  valve  casings  are  a  part  of  the  cylinder,  in 
another  a  part  of  the  heads,  and  in  still  others  they  are 


reduce  the  economy.  In  order  to  gel  compression  equal 
to  the  initial  steam  pressure,  a  less  volume  of  team  li 
required  while  running  nor  condensing  than  for  con- 
den  in;1,  because  of  the  greater  density  of  the  latter. 
This  means  that   .1   non-condensing  engine  must  h 

more  clearance  or  the  amount  of  steam  for  comprei     ion 

must  he  reduced.  For  an  engine  with  a  fixed  low  clear- 
ance auxiliary  valves  are  necessary  to  delay  the  point 
.it  winch  compression     tarts.     Where  clearance  pocl 

are  provided  the  additional  steam  can  he  compressed  in 
these  to  prevent  excessive  pressure.  A  higher  economy 
is  probably  obtained  by  the  former  method  at  an  exp< 
of  additional  valve  gear.  In  the  latter  the  conditions 
reduce  the  economy  about  in  proportion  to  the  clearance 
pockets.  Engines  built  for  non-condensing  service  are 
usually  fitted  with  pistons  of  a  special  pattern,  such  as 
concave  face,  which  give  more  clearance  without  the 
necessity  of  changing  the  cylinder. 

Speed  Regulation  of  Engines  and  Parallel 
Operation 

The  regulation  of  a  unifiow  engine  is  usually  much 
better  than  a  counterflow.  There  are  engines  on  the 
market  that  will  easily  regulate  within  one  revolution 
in  200  from  one-quarter  load  to  full  load.  At  very  light 
loads  the  speed  is  likely  to  be  somewhat  variable,  but  if 
there  is  a  constant  dead  load,  such  as  friction  and  wind- 
age of  a  direct-connected  generator,  this  trouble  will 
not  be  noticeable  unless  the  generators  are  of  the  alter- 
nating current  type,  in  which  case  there  may  be  difficulty 
in  synchronizing. 

At  very  light  loads,  especially  if  the  machines  are 
running  in  connection  with  condensing  equipment,  there 
is  an  unstable  condition  presented  where  the  speed  is 
liable  to  change,  which  makes  it  difficult  to  synchronize. 
Difficulties  have  been  encountered  with  three  engines 
working  together  under  equal  loads.  They  may  con- 
tinue to  operate  satisfactorily  for  an  hour  or  so,  then 
when  a  slightly  heavier  load  is  required  they  will  take 
it  very  unequally,  perhaps  to  such  an  extent  that  two  of 
the  machines  may  throw  the  third  one  out.  It  has  been 
found  necessary  in  one  installation  where  flywheel  gov- 
ernors were  used  to  put  motors  in  the  flywheels  so  that 
the  speeds  could  be  changed  with  the  engines  running. 

Parallel  operation  of  uniflow  engines  with  older  types 


FIGS.  7  AND  8 — A  17  BY  20-IN.  UNIFLOW  ENGINE  RUNNING  NON-CONDENSING  IN  A  BAYONNE  (N.  J.)  COTTON-WEAVING  MILL;  AND 
A    C^NTKAL-SiATION    UNIFLOW-ENGINE    INSTALLATION    AT   BARSTOW,  FLA. 


removable,  and  located  either  in  the  ends  of  the  cylin- 
der or  in  the  heads.  The  valves  are  placed  either  with 
the  stems  vertical  or  horizontal,  and  usually  at  right 
angles  to  the  piston  rod. 

CONDENSING   AND   NON-CONDENSING    OPERATION 

Low  boiler  pressure  or  high  back  pressure  requires 
greater  clearance  in  uniflow  engines,  and  this  tends  to 


of  steam  engines  has  been  accomplished  without  any 
difficulties  in  many  installations  that  have  been  made. 

MAINTENANCE  OF  EQUIPMENT 

Due  to  the  newness  and  undeveloped  state  of  this  type 
of  engine,  statements  as  to  present  maintenance  should 
not  be  considered  too  seriously,  as  the  troubles  that  are 
now  arising  are  being  rapidly  overcome.      It  may  be 
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expected  that  the  higher  the  superheat  the  greater  the 
maintenance  on  account  of  difficulties  incident  to  lubri- 
cation and  packing.  Most  of  the  engines  which  have 
come  to  the  writer's  attention  have  operated  for  a  year 
without  any  maintenance.  On  others  there  have  been 
troubles  consisting  of  governor  adjustments  for  syn- 
chronizing and  load  division  troubles,  need  for  elimi- 
nating noise  at  light  and  heavy  loads,  piston  rod  packing, 
cylinder  replacements,  and  need  for  increased  strength 
of  valve  gear. 

It  should  always  be  recognized  that  for  the  best  oper- 
ation the  additional  cost  of  having  a  good  engineer  in 
charge  will  usually  be  more  than  returned  by  savings 
in  maintenance  and  fuel,  as  the  poppet  valve  gear  must 
be  kept  in  adjustment  to  maintain  uniform  economy. 

Essential  Points  When  Testing 
Temperature  due  to  a  preceding  load  is  a  very  impor- 
tant factor  affecting  economy,  as  considerable  time,  com- 
pared with  the  period  of  testing,  is  required  to  obtain 
the  proper  constant  temperatures  for  a  load.  This  is  a 
point  usually  undervalued,  as  test  runs  are  often  made 
as  rapidly  as  possible,  and  since  accurate  tests  for  a 
certain  load  condition  can  be  made  in  less  than  five  min- 
utes if  the  equipment  is  adequate.  Drainage  water  from 
steam  jackets  should  be  considered  as  adding  to  water 
rate  of  engine.  Quality  and  pressure  of  steam  must  be 
kept  constant  and  at  the  proper  value.  Adjustment  of 
valves  should  be  made  as  equal  as  possible.  Indicators 
should  be  used  to  check  the  pressure  gages  in  the  steam 
and  exhaust  lines. 

If  tested  with  an  alternating-current  generator  and 
water  box  load  care  should  be  taken  to  calculate  effi- 
ciencies of  the  generator  at  100  per  cent  power  factor 
and  correct  the  results  of  pounds  of  steam  per  kilowatt- 
hour  obtained  for  80  per  cent  power  factor  efficiencies 
if  the  guarantees  are  made  on  the  latter  basis. 

Variations  from  Standard  Conditions 
(Corrections) 

The  guarantees  of  some  manufacturers  give  the  fol- 
lowing corrections  for  variations  in  steam  conditions: 

For  each  pound  of  back  pressure  in  the  exhaust  addi- 
tional to  that  of  the  atmosphere,  the  steam  consumption 
should  be  increased  about  0.6  lb.  per  indicated  horse- 
power-hour for  pressures  of  about  125  lb.  per  square 
inch  and  0.5  lb.  for  pressures  around  140  lb.  per  square 
inch. 

If  superheated  steam  is   used  instead  of  saturated, 


reduce  the  consumption  at  all  loads,  both  for  condens- 
ing and  non-condensing  operation  about  as  follows : 

50  deg.  superheat 1.75  11).  per  indicated  horsepower-hour 

75  (leg.  superheat l'.l'.'i  lb.  per  indicated  horsepower-hour 

100  deg.  superheat 2.50  ll>   i"-r  indicated  horsepower-hour 

150  deg.  superheat 3.00  lb  ptr  indicated  horsepower-hour 

200  deg.  superheat 3.25  lb."  per  indicated  horsepower-hour 

Corrections  for  Pressure  Variations 
The  increase  in  economy  due  to  an  increase  of  pressure 
is  greater  at  lower  pressure  than  at  higher.     This  in- 
crease is  not  so  great  with  condensing  as  with  non- 


1  lb.  Spring) 


FIG.  9 — INDICATOR  CARDS  TAKEN  DURING  TESTS  OF  21  BY  22-IN. 

UNIFLOW  ENGINE,  THE  PERFORMANCE  OF  WHICH   IS 

SHOWN   IN   FIG.   10 

condensing  operation.  The  following  approximate  fig- 
ures will  illustrate  these  points,  which  refer  to  average 
loads  for  one  make  and  size  of  uniflow  engine: 

Pounds  of  Steam  per  Indicated  Horsepower-Hour 
Pounds  per 

Square  Inch  Non-condensing  Condensing 

100  21.5  15.5 

125  19.5  14 

140  18.5  13.5 

Corrections  for  Vacuum  Variation 
The  following  corrections  were  made  for  the  engine 
whose  curves  are  shown  in  Fig.  10.    Although  these  cor- 
rections may  not  be  absolutely  accurate,  they  are  the 
best  that  could  be  applied  at  the  time  and  are  more 
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FIGS.   10,   11  AND  12 — ECONOMIES  OF  TURBINES  AND  UNIFLOW  ENGINES 
Guarantee    and    test    performances    of    21-in.    by    22-in.    uniflow    engine;    comparisons    of   uniflow   engine    with    three   competitive 
turbines;   and  guarantees  of  units  for  a  plant,   the   performance   of  which   is  given  on  page   264.     The  water  rate  for  the  turbine   in 
Fig.  12  includes  excitation. 
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likelj    t>>  i'f   m  sufficient    rather  than   too  ffreat.     The 
values  of  econom}  obtained  In  condensing  tests  :it  lm  In, 
vacuum  were    ubtracted  from  those  obtained  in  te  I 
made  at   the  same  time  with  exhaust  at  atmospheric 
mi.-      riic  differences  were  plotted  ami  form  1 1 1  *  - 
curves  shown  at  the  bottom  of  Fig,  LO.    This  shows  the 
benefit  derived  from  20  In,  vacuum,  ami  other  pn 
were  considered  t.>  be  In  proportion,    An  average  value 
t'..r  each  Inch  of  mercury  is  about  0.8  lb.  per  kilowatt 
hour. 

Field  ok  aiti.k  \ i  ion 

The  uniflow  engine  at  present  competes  for  all  posi- 
tions in  tlu>  entire  field  of  the  steam  engine  in  sizes  up  to 

approximately  500  lip-,  ami  is  approached  in  economy 
only  by  multiple  expansion  engines  ami  recent  types  of 
four-valve  engines,  it  is  capable  of  quite  high  over- 
loads without  a  greal   increase  in  steam  consumption, 

ami  is  therefore  suitable  tor  Bervice  where  the  loads  are 

Bubject  to  wide  fluctuation,  such  as  electric  power  for 

both  lighting  ami  traction,  rolling  mill  service  and  gen- 
eral power.  Also  tor  load  conditions  such  as  occur  in 
refrigeration,  where  the  unit  would  be  so  small  that  a 
multiple  expansion  engine  would  not  be  considered  on 
account  of  its  high  initial  cost.  For  mixed  service — that 
is,  condensing  and  non-condensing  operation — the  uni- 
tlow  engine  is  preferable  to  the  turbine,  and  for  con- 
densing operation  it  is  a  close  competitor. 

In  places  where  economy  is  not  of  prime  importance 
there  is  no  particular  advantage  to  be  gained  by  this 
type,  as  there  is  no  doubt  that  more  development  is 
needed  to  make  it  as  universally  applicable  and  inatten- 
tion proof  as  the  counterflow  with  its  more  rugged 
mechanism. 

If  exhaust  steam  is  used  at  all  times  there  will  be 
less  additional  benefit  derived  from  the  uniflow  design 
over  others.  In  a  great  many  cases  exhaust  steam  is 
used  for  heating  during  cold  weather  only,  and  here  the 
advisability  of  using  a  uniflow  engine  would  depend 
upon  the  particular  installation.  Some  engines  are 
equipped  with  a  device  which  will  automatically  accom- 
modate the  engine  to  the  required  conditions  of  exhaust. 
This  device  is  of  great  help  in  maintaining  good  economy 
in  a  plant  which  runs  under  such  varied  conditions  as 
condensing  in  the  daytime  and  non-condensing  at  night. 
When  engines  are  run  condensing  during  certain  seasons 
only  it  will  pay  to  change  pistons  if  the  engines  do  not 
change  over  automatically. 

If  the  plant  is  to  be  run  condensing,  however,  it  will 
be  found  that  the  uniflow  has  great  advantages,  because 
the  equipment  can  be  smaller  as  a  result  of  its  economy 
with  a  consequent  saving  in  fuel,  reduction  in  upkeep 
and  smaller  boiler  room.  If  non-condensing  and  the 
exhaust  is  not  to  be  used,  there  will  be  a  saving  in  boiler 
room,  equipment,  fuel  and  water. 

The  space  taken  up  by  the  uniflow  is  not  materially 
different  from  that  of  the  single  cylinder  counterflow 
engine,  while  the  smaller  space  taken  up  by  the  turbine 
will  be  of  advantage  in  some  cases.  In  the  case  of  the 
installation  referred  to  later,  the  engine  could  be  in- 
cluded in  a  space  15  ft.  by  20  ft.  approximately,  while 
the  turbine  required  but  5  ft.  by  16  ft.  The  additional 
length  of  the  cylinder  is  the  principal  change  in  the 
dimensions  of  a  uniflow  compared  with  a  single  cylinder 
engine  of  the  counterflow  type. 

Load  Conditions 

Since  the  low  steam  consumption  per  horsepower- 
hour  at  light  loads  (one-quarter  load)  is  practically  the 
same  as  at  full  load,  this  engine  is  eminently  suitable 
for  use  in  plants  that  run  a  considerable  length  of  time 
at  low  loads,  and  it  is  in  this  field  that  the  engine  has 
become  most  popular.  In  steel  mills  the  load  factor  is 
very  low  and  an  engine  of  this  type  is  desirable. 


M.in    central   itatiom  ami  isolated  plant    have  a  low* 
load  factor,  wheres    manufacturing  plants  usuallj   have 

..tily    load.      It    would   appear,   therefore,   that    in   the 
latter  C8   >■  the  advantage  Ol    the  uniflow  would  not  show 

to  such  a   great   extent.     However,   in   thee  plant 
often  happens  that  one  engine  is  Kept  running  at  night 
to  Bupplj  a  verj   light  load,  ami  it  will  he  economical  to 
use  one  of  the  large  uniflow  units  for  the  light   I". 

because  the   necessity    for  having   a   small  auxiliary    I 

chine  is  eliminated. 
Analysis  for  Determining  Exhaust  Condith 
To   decide   between   non  condensing  and  condensing 

operation    requires   the   same   analysis   that   is   used    lor 
Other  types  of  engines,  as  shown  in  the  tabulation  below: 

pivb    Advantages    am>    Disadvantages    "i     Co 

I  ii  i  I  INOBNSINQ 

l-'irsl   cost    I  Ugher 

i,i i.    in  yean  Shi 

Interest  on  amortization  fund 1 1 

interest    on   i  :  1 1 « i  t : 1 1 Higher 

T;i  £68 Ilinlirr 

STearly  cosl  of  operation Lower 

Yearly   cost   of   maintenance Higher 

Analysis  of  Economies  and  Operating  Results 

When  considering  results  of  operation  or  test,  the 
following  points  should  be  looked  into  very  thoroughly : 

Kind  of  coal  beins  used. 

Exhaust  conditions  (back  pressure  or  vacuum). 
St  tain   conditions   (quality  and  pressure). 
Distribution  of  load  between  units  of  various  sizes  and  t 
Periods  of  ligh.1  and  heavy  loads. 

If    economy    is    expressed    in    pounds    per    kilowatt-hour,    the    effi- 
ciency   of    generator,    including    excitation    and    rheostat    lo 
friction    and    windage   of   generator    (if    direct   connected),    should 
be  charged  to  the  engine. 

Since  most  operating  figures  are  given  in  terms  of 
the  coal  used  they  will  depend  greatly  upon  (in  addition 
to  the  above)  the  method  of  firing  and  condition  of 
boilers,  efficiency  of  auxiliary  apparatus,  etc. 

The  results  which  follow  were  obtained  in  an  electric 
light  plant,  which,  in  1915,  operated  the  following  equip- 
ment: 

Unit  No.  1 — -150-kw.  simple  non-condensing  engine,  direct  con- 
nected to  a  2300-volt  generator. 

Unit  No.  2 — 70-kw.  simple  non-condensing  engine,  direct  con- 
nected to  a  2300-volt  generator 

125-hp.  boiler  H.R.T.  125  lb.  per  square  inch. 

254-hp.  boiler  W.  T.  125  lb.  per  square  inch. 

These  units  were  used  practically  all  the  time  in  1915. 
Unit  No.  3,  a  250-kw.  uniflow  engine,  was  installed  in 
1916  for  non-condensing  operation.  Slight  changes  were 
made  in  the  boiler  room  consisting  of  the  installation  of 
a  balanced  draft  system,  blower,  soot  blower  and  in- 
creasing the  combustion  chamber  by  lowering  the  grates. 
Unit  No.  3  carried  practically  all  the  load  during  this 
period,  with  No.  2  helping  a  few  hours  each  day  on  the 
peak. 

OPERATING  RESULTS  FOR  THE  PLANT  CONSIDERED 


Month  op 
October 


1916 


1915 


Ten-Month 
Period 


1910 


Total  kilowatt-hours  generated 

Peak  kilowatts  (see  note) 

Load  factor — hourly  average  in  per  cent. 

Pounds  coal  per  kilowatt-hour 

Total  coal  burned  (tons — 2000  lb.) 

Cost  of  fuel 

Generating  cost  per  kilowatt-hour 


75,830' 

318! 

32 

5.49! 

212. 31 

$595.34  $993.79 

$0.0163  SO.  0285 

I 


49,900 

197 

34 

13.7 

342.6 


538,870 

318 

22.8 

6.64 

1760.3 


1915 


404,134 

209 

26.7 

12.5 

2537.3 


S4.732.21  $7,621.55 
$0.0192      SO. 0300 


Note:  Coal  used  was  Susquehanna  bituminous  at  S2.818  per  ton. 

Peak  kilowatt — average  of  difference  between  watt-hour  readings  for  one  hour. 

From  the  above  it  will  be  seen  that,  for  the  same  ten- 
month  period,  the  coal  saved  in  1916  over  that  used  in 
1915  amounted  to  $2,880,  or  $3,460  per  year,  This  is 
at  a  rate  which  will  pay  for  the  engine  and  its  installa- 
tion in  less  than  two  years'  operation. 
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Iron- Wire  Line  Built  to  Serve  Small  Communities 

Details  for  the  Construction  of  an  Iron-Wire  Steel  Pole  Transmission  Line  30  Miles   Long, 
Operated  at  22,000  Volts,  Together  with  Material  and  Labor  Costs 

By  M.  D.  Leslie 

Midland  Water,  Light  &  Ice  Company,  Dodge  City,  Kan. 


RELATIVELY  inexpensive  forms  of  transmission- 
line  construction  have  had  to  be  developed  lately  in 
the  Middle  West,  as  an  economic  expedient,  to  serve 
small  communities  which  are  located  far  from  central 
stations.  One  line  which  fulfills  operating  conditions 
has  recently  been  built  between  Dodge  City  and  Bucklin, 
Kan.  The  line,  which  is  about  30  miles  long,  extends  in 
a  southeasterly  direction,  following  a  road  parallel  to 
the  Arkansas  River  and  passing  through  the  town  of 
Ford.  Bucklin  has  a  population  of  about  800.  Ford 
has  a  population  of  about  300  persons,  and  had  never 
had  electric  service.  In  order  to  make  service  available 
the  city  built  a  distribution  system  which  it  leased  to 
the  company  operating  the  transmission  line  as  soon  as 
the  latter  was  completed.  The  territory  served  is  not 
thickly  populated,  nor  are  there  any  other  towns  of 
importance  within  convenient  reach  of  the  line.  The 
principal  business  obtainable  is  the  commercial  lighting 
and  power  in  the  two  towns,  and  power  for  a  few  grain 
elevators.  The  line  was  designed  on  the  basis  of  a 
present  peak  of  50  kw.,  with  a  future  capacity  of  75  kw. 
Owing  to  the  length  of  the  line  and  the  small  amount  of 
business  obtainable,  it  was  necessary  that  the  construc- 
tion be  inexpensive  and  the  upkeep  low  for  the  fifteen 
years  of  the  lease. 

The  line  as  constructed  operates  at  22,000  volts,  three- 
phase,  60-cycle,  and  consists  of  three  No.  6  EBB  gal- 
vanized-iron  wires  mounted  horizontally  4  ft.  apart  on 
steel  arms.  Thirty-foot  4-in.  Bates  expanded  steel  poles 
are  employed,  being  set  in  concrete  300  ft.  apart.    Every 
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FIG.    1 — RAISING    35-FT.    EXPANDED-STEEL    POLE 

half-mile  one  pole  is  head-guyed  both  ways  in  the  direc- 
tion of  the  line.  Corner  poles  and  railroad  crossings 
are  double-armed,  35-ft.  poles  being  used  at  crossings. 
The  general  conditions  were  favorable  to  the  use  of 
iron  wire,  as  the  market  prices  were  such  as  to  make  the 
cost  of  a  copper  line  almost  prohibitive,  even  consider- 
ing the  possibility  of  using  a  lower  voltage.    Since  iron 


wire  had  been  used  quite  successfully  on  short  lines  in 
other  parts  of  the  State,  the  length  of  this  line  was  the 
only  factor  that  caused  any  misgivings  regarding  the 
successful  use  of  iron  wire  in  this  case.  At  the  time 
this  line  was  designed,  no  information  could  be  located 
concerning  the  electrical  characteristics  of  iron  wire. 
EBB  wire  was  chosen  on  account  of  its  low  resistance, 


FIG.   2 — DOUBLE  ARM   CONSTRUCTION    USED  AT   CROSSINGS 

and  the  fact  that  the  current  would  not  be  more  than  3 
amp.  per  phase.  The  government  report  on  iron  wire 
for  transmission  purposes  (Bulletin  No.  252)  indicated 
that  No.  6  EBB  wire  would  have  a  lower  effective  re- 
sistance than  the  other  grades  for  currents  up  to  about 
3  amp.  Beyond  this  value  the  better  magnetic  proper- 
ties of  the  harder  wires  give  them  the  preference.  More 
recent  information  indicates  that  the  line  loss  will  be 
greater  than  originally  estimated,  but  it  will  not  be  suffi- 
cient to  make  any  considerable  difference  for  some  time 
to  come.  In  a  short  time  instruments  will  be  available 
at  both  ends  of  the  line  for  conducting  adequate  tests 
to  determine  its  characteristics.  Curves  taken  at  the 
end  of  the  line  show  the  voltage  excessive  at  times,  but 
seldom  does  it  drop  below  normal. 

Unexpected  difficulties  were  experienced  in  calculating 
the  sag,  as  no  tables  or  curves  for  this  class  of  work 
were  available.  The  high  modulus  of  elasticity  and  low 
coefficient  of  expansion  of  iron  makes  the  use  of  standard 
formulas  very  difficult.  This  line  was  designed  to  with- 
stand a  0.5-in.  coating  of  ice  and  a  30-mile  wind  pres- 
sure, or  a  loading  of  0.7  lb.  per  foot.  The  stress  allowed 
with  a  maximum  sag  of  6  ft.  at  zero  deg.  Fahr.  the 
temperature  of  maximum  loading,  is  75  per  cent  of  the 
ultimate  strength  of  the  wire.  Close  examination  of  the 
problem  shows  that  the  unstressed  length  of  the  con- 
ductor even  at  60  deg.  Fahr.  is  less  than  the  span  length. 
No  results  in  the  way  of  a  sag  curve  were  obtained  until 
formulas  by  K.  L.  Wilkinson,  published  in  the  Elec- 
trical World  of  Feb.  6,  1915,  page  336,  were  located. 
These  permitted  a  rapid  and  comparatively  simple  solu- 
tion of  a  difficult  problem.  The  assumptions  made  for 
this  line  were  based  on  the  records  of  the  local  branch 
of  the  U.  S.  Weather  Bureau,  which  indicate  that  the 
loading  is  more  than  sufficient.  Tests  on  the  wire  show 
it  to  be  somewhat  stronger  than  the  values  given  by  the 
manufacturers. 

The  original  plans  for  the  line  called  for  30-ft.  7-in. 
top  treated  wooden  poles  set  250  ft.  apart,  with  a  trian- 
gular arrangement  of  conductors.     After  consideration 
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of  Ufo,  maintenance  and  Interest   chai  el  pole 

wan  purchased  instead,  one  of  the  principal  con  Iders 
tiona  being  the  destruction  of  wooden  poles  by  lira  and 
lightning.    The  ••t<,«,i  poles  make  an  attractive  line  and 
impress  tin'  public  w  Ith  their  reliability  and  permanency. 
Comparative  tests  mowed  thai  the  i  In.  iteel  poles  will 

fail  With  a  pull  of  aDOU<    1200  H>.  at   the  tup,  while  a  8  In. 

top  80  ft.  wood  i' 
will  withstand  over 
2000  ll«.  pull  with 
nut     an>     damage. 
The    wood    pole 

Which  was  tested 
was  one  that  had 
been  in  Ben  ice  for 
about  five  years, 
ami    had    decayed 

about  1  in.  deep 
trom  the  ground 
line  to  the  butt. 
In  testing  the  steel 
poles,  the  first  was 
erected  in  frozen 
ground  and  failed 
by  the  collapse  of 
the  braces  below 
the     ground     line. 

The  second  pole  was  set  in  concrete  and  failed  by 
twisting  about  5  ft.  above  the  ground.  In  the  con- 
struction of  the  line,  two  poles  failed.  One,  which 
was  a  double-armed  pole,  failed  to  drop  to  the 
bottom  of  the  hole  when  being  erected  and  toppled  over, 
bending  the  pole  edgewise  about  8  ft.  from  the  bottom. 
The  second  pole  was  pulled  over  by  a  wire  joint  which 
caught  on  the  arm  while  pulling  in  slack.  Without  re- 
lieving the  stress  on  the  wire,  one  of  the  linemen  climbed 
to  the  top  of  the  pole,  and  his  weight,  with  the  tension 
in  the  wire,  caused  the  pole  to  fall  to  the  ground.  All 
of  the  poles  which  failed,  however,  were  straightened 
and  reset  in  the  line. 

Experiments  were  carried  on  to  determine  the  most 
satisfactory  way  of  setting  the  poles  in  concrete.  The 
manufacturers  of  the  poles  supply  H-shaped  forms, 
which  require  about  2  ft.  of  concrete.  The  form  itself 
requires  a  hole  about  17  in.  in  diameter,  but  the  ordi- 
nary hole  digger  cannot  be  depended  upon  to  center  the 
hole  exactly,  so  it  is  necessary  to  dig  a  much  larger  hole 
in  order  to  "line  up"  the  poles  properly.  It  was  also 
found  difficult  to  place  concrete  in  such  a  small  form  at 
the  bottom  of  a  hole.  Old-fashioned  posthole  diggers 
were  then  tried.  Two  holes  were  dug  side  by  side  and 
joined,  thus  giving  a  hole  about  6  in.  by  12  in.  in  cross- 
section.  This  method  of  construction  was  satisfactory 
in  some  soils,  but  was  abandoned  in  favor  of  digging 
with  ordinary  tools,  which  were  trimmed  down  on  the 
sides  so  that  a  small  rectangular  hole  could  be  made. 
These  holes  were  easily  dug,  and  required  from  5  to  6 
cu.  ft.  of  concrete  to  the  pole. 

Crossarms  were  distributed  with  the  poles,  and  a 
definite  quantity  of  sand  left  at  each  pole.  The  cement 
was  stored  along  the  way,  a  day's  supply  being  carried 
by  the  pole-raising  gang.  From  two  to  five  diggers  were 
employed,  according  to  the  nature  of  the  ground.  The 
assemblers  were  accompanied  by  a  wagon,  in  which  was 
carried  all  the  necessary  material,  including  insulators. 

At  the  time  the  line  was  built  is  was  very  difficult  to 
get  labor  of  any  kind.  Consequently  it  was  necessary  to 
work  part  of  the  time  with  a  "short"  crew,  and  to  leave 
the  wire  stringing  for  the  return  trip.  A  cook  shack 
was  maintained  for  feeding  the  men  and  tents  provided 
for  them  to  sleep  in.  The  camp  was  moved  along  as  the 
work  progressed. 

A  full  raising  crew  consisted  of  a  driver,  two  concrete 


mixers,   a   "jinney"   man,   four  "pikers"  and  a   foreman. 

The  outfit  winch  was  u  ed  consisted  of  one  team,  a  water 

tank   and   a      led.       The  cement    wa     carried   on   the  tank 

ami  tin'    led  served  to  carrj  the  tools  from  pole  t.»  pole 

ami  a:    a  mixing  box   for  the  concrete.     The  concrete  was 

usually  mixed  by  the  time  the  pole  was  set.    The  poles 

were   raised   by  ordinary   methods,   plumbed   with   a  level 

and  tamped  m.  Poles  tamped  in  with  the  concrete  were 
table  enough  to  be  left  at  once.  An  oval  form,  4  in. 
deep,  was  made  to  shape  the  base  above  top  of  the 
ground.  While  the  majority  of  the  gang  moved  up 
along  the  line  to  the  next  pole  site,  one  man  stayed 
behind  to  trowel  off  the  top  of  the  base  and  remove  the 
form  for  use  on  the  next  pole.  The  best  day's  work  by 
the  raising  gang  was  to  set  thirty-four  poles  in  eleven 
hours. 

The  guying  and  stringing  was  done  on  the  return  trip. 
Two  men  dug  the  slug  holes  and  set  the  concrete  slugs. 
Two  men  with  a  single-horse  wagon  installed  the  guys. 
Four  linemen  and  a  teamster  did  the  stringing  and 
tying  in.  Three  coils  of  wire  were  distributed  every 
1/3  mile  and  picked  up  by  the  stringing  gang.  All  three 
wires  were  strung  at  one  time  from  reels  mounted  on  a 
wagon.  The  wire  was  pulled  at  intervals  of  about  1  mile, 
using  permanently  guyed  poles.  The  usual  high-tension 
tie  of  No.  8  iron  wire  was  employed  on  this  line. 

Five-inch  neck-soldered  Western  Union  splices  were 
used,  soldering  being  done  with  a  pot  and  ladle.  Sample 
splices  made  by  different  linemen  gave  the  following 
results  under  test: 


Sample  No.  Maximum  Strength  (lbs.) 

1  1850 

2  1870 

3  1810 


Cause  of  Failure 
Splice  slipped 
Wire   broke,   splice   held 
Wire   broke,   splice   held 


The  line  has  been  in  satisfactory  operation  for  about 
three  months  with  five  interruptions,  caused  by  an  in- 
sulator being  shot  off  in  one  case,  a  wire  thrown  onto 
the  line  in  two  others,  and  broken  wires,  due  to  defects 
in  the  wire  itself,  in  the  remaining  cases. 

The  item  of  engineering  given  in  the  accompanying 
table  includes  considerable  of  the  writer's  time  and  ex- 

DISTRIBUTION  OF  TRANSMISSION  LINE  COSTS 
(Distance  Dodge  City  to  Bucklin,  Kan.,  approximately  31  miles). 


Total. 


Engineering  and  survey 

Pole  rights 

Total  labor 

Camp  expenses  and  meals 

Teaming 

River  sand,  gravel  and  cement 

Insulators 

Pins 

Wire  (95  miles  No.  (1  EBB) 

Steel  poles  (total,  557,  including  twenty-three  guy 

stubs) 

Guying  material    

Wood  poles  and  line  material 

Transformers,  switches  and  arresters 

Substation  material 

General  expense 


Total $21,596.00 


$828  50 
238.30 

2,619.59 
592.54 
717.49 
356.81 
840.03 
469.30 

3,368.93 

7,856.31 
380.31 
287.90 

2,739.63 
193.11 
107.25 


Per  Mile. 


$26  7:; 

7.69 

84.50 

19.11 

23.15 

u.  a 

27.  W 
15.13 

108.67 

253.43 
12.27 
9.2S 
88.37 
6.23 
3.46 


$696.64 


DISTRIBUTION  OF  LABOR. 


Rebuilding  of  wood-pole  line  in  town  to  accommodate  high-tension  line 

from  city  limits  to  plant $391.30 

All  work  connected  with  setting  539  steel  poles  ready  for  wire 1 ,  133. 95 

Stringing  wire    setting  anchors  and  attaching  guys  to  above  poles 

(about  29  miles  of  line) 470. 64 

Building  towers  and  finishing  up  last,  mile  of  steel  line 623.30 

Total $2 ,  619 .  59 


penses  as  well  as  those  of  the  surveyor.  The  item  of 
total  labor  includes  all  labor  of  all  classes,  including 
the  foreman  on  the  job,  with  the  exception  of  some  of 
the  teamsters  who  were  hired  at  a  flat  rate  per  day  with 
their  teams  and  wagons.  The  item  of  camp  expenses  is 
the  net  cost  after  deducting  the  amount  charged  the 
men  for  meals.     Laborers  were  paid  25  cents  per  hour 
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and  linemen  40  cents  per  hour,  and  all  were  charged  20 
cents  per  meal,  which  amount  covered  less  than  half  the 
cost.  The  item  of  teaming  includes  all  expense  of  teams 
for  hauling  various  materials  and  carrying  on  the  work, 
a  charge  being  made  for  the  use  of  company  teams,  as 
well  as  those  hired. 

Labor  expenses  are  distributed  in  the  lower  part  of 
the  table,  so  that  the  actual  cost  of  pole  setting  is  shown. 
This  line,  like  most  others,  had  special  features  which 
made  it  expensive.  One  of  these  was  the  rebuilding  of 
about  1  mile  of  wood  pole  line  in  order  to  provide  a  con- 
nection with  the  power  house  where  the  transformers 
are  located.     The  other  condition  that  affected  the  in- 


stallation cost  was  the  finishing  up  of  the  last  mile  on 
the  Bucklin  end  at  a  later  time  with  a  small  crew.  This 
was  made  necessary  by  a  lack  of  necessary  material,  and 
the  expense  was  entirely  out  of  proportion  to  the  work 
done.  Some  of  the  men  on  this  section  of  the  line  also 
built  towers,  so  it  is  not  possible  to  give  an  accurate 
division  of  this  labor. 

The  expense  given  for  setting  539  steel  line  poles  and 
the  necessary  guy  stubs  includes  all  labor  connected  with 
such  work  as  digging  holes,  assembling  arms,  pins  and 
insulators,  setting  poles  and  concreting  their  bases,  as 
well  as  the  foreman's  time  and  other  labor  that  was 
paid  for. 


Formation  of  Clinkers  in  Boiler  Furnaces 


An  Analysis  of  Combustion  Conditions  in  Different  Types  of  Boiler  Furnaces  and  Sugges- 
tions to  Reduce  Clinkering  Troubles 


By  Albert  A.  Cary 

Consulting  Engineer,  New  York  City 


DURING  many  years'  experience  in  designing,  test- 
ing, improving  and  operating  furnaces,  used  for 
many  purposes,  no  branch  of  this  subject  has  been 
found  that  requires  more  consideration  than  the  trouble- 
some formation  of  clinkers  in  the  furnace  and  the  for- 
mation and  growth  of  clinkers  on  furnace  linings.  In 
a  great  majority  of  cases  this  trouble  can  be  either 
greatly  reduced  or  avoided,  for  clinkers  are  formed  by 
the  fusion  of  the  ash  and  refuse  which  remains  after 
the  combustion  of  the  coal  in  the  furnace.  Ash  is  really 
a  very  useful  material  in  the  furnace,  when  it  is  prop- 
erly taken  care  of  there,  since,  with  a  proper  thickness 
of  ash  covering  the  top  surface  of  the  grate,  the  burning 
and  warping  of  the  bars  is  prevented. 

Where  properly  designed  shaking  bars  are  used,  the 
thickness  of  the  ash  bed  on  the  top  surface  of  the  bars 
can  be  easily  regulated,  and  it  is  very  necessary  that 
this  be  properly  accomplished  with  this  type  of  bar, 
as  most  of  the  shaking  grates  are  designed  with  thin, 
delicate  edges  which  are  easily  burned  or  warped  when 
brought  in  prolonged  contact  with  a  hot  fire  bed.  It  is 
quite  essential  that  the  thickness  of  the  ash  bed  should 
always  be  reduced  before  any  attempt  is  made  to  break 
up  the  fire  bed  above,  otherwise  the  ash  will  be  thrown 
up  into  the  bed  of  fuel  and  fused  into  clinker. 

The  shaking  grate  improperly  used  may  be  produc- 
tive of  more  clinker  in  the  furnace  than  would  occur 
with  the  plain  stationary  grate  in  use.  The  thickness 
and  conditions  of  the  fire  bed  have  much  to  do  with  this 
grate  and  clinker  trouble,  however.  The  density  of  the 
fuel  bed  is  really  of  more  importance  than  its  thickness. 
A  comparatively  thin  fire  bed  that  is  dense  and  com- 
pact will  hold  the  ash  within  its  hot  body,  instead  of 
allowing  it  to  precipitate  to  the  grate  bars,  just  as 
much  as  a  thicker  bed,  when  it  is  more  open  and  porous. 

When  any  fire  bed  is  more  or  less  solid,  or  compact, 
the  air  for  its  combustion  will  not  pass  uniformly 
throughout  its  mass,  but,  on  the  contrary,  this  air  will 
search  out  its  easiest  paths  of  passage  and  flow  through 
the  irregularly  scattered  openings  formed  by  cracks  or 
holes  in  the  fire  bed,  and,  with  the  ash  held  up  in  this 
densely  packed  bed,  the  air,  rushing  through  these  se- 
lected positions,  will  cause  intense  combustion  to  occur 
at  such  places,  which  rapidly  fuses  the  surrounding  ash 
into  clinker  and  at  the  same  time  causes  the  soft,  pasty 
mass  to  attach  to  itself  a  considerable  amount  of  the 
solid  combustible  fuel. 

Too  thin  fires,  carried  on  the  grates,  should  be 
avoided,  especially  with  shaking  grates,   as  every  fire 


bed  should  be  of  sufficient  thickness  to  allow  a  proper 
depth  of  ash  to  be  carried  on  the  bars  to  protect  them 
from  the  intense  heat  of  the  burning  fuel  above  them. 
Excepting  these  very  thin  fire  beds,  it  may  be  said  that 
the  intensity  of  draft  required  to  operate  a  furnace  is, 
generally  speaking,  a  measure  of  its  clinker-making 
properties,  which  is  another  way  of  saying  that  the 
intensity  of  the  draft  required  is  a  measure  of  the 
density  of  the  fire  bed.  With  a  properly  constructed 
hand-fired  mechanical  grate,  the  writer  has  been  able 
to  carry  a  bituminous  coal  fire  continuously  (using 
Eastern  bituminous  coal)  with  a  fire-bed  thickness  of 
from  12  to  18  in.,  with  no  troublesome  formation  of 
clinkers,  and  this  was  done  with  a  coal  consumption 
of  between  20  and  30  lb.  of  fuel  per  square  foot  of 
grate  per  hour.  The  whole  secret  of  this  performance 
was  due  to  the  fact  that  the  accumulation  of  ash  at  the 
bottom  of  the  bed  could  be  easily  kept  reduced  to  a 
desirable  thickness  by  use  of  the  shaking  bars,  while  the 
crust  or  cake  forming  over  the  top  of  the  fire  bed  was 
broken  up,  when  necessary  (as  well  as  the  packing  of 
fuel  in  the  interior  of  the  bed),  by  very  slowly  moving 
the  lifting  part  of  the  grate  up  into  the  bed  of  fuel 
without  disturbing  the  ash. 

This  kept  the  whole  fire  bed  thoroughly  broken  up  and 
so  open  and  porous  that  less  than  1-in.  draft  pressure 
measured  by  a  U  tube  at  the  flue  outlet  (natural,  chim- 
ney draft)  was  sufficient  to  keep  the  fuel  bed  (averag- 
ing fully  15  in.  in  thickness)  in  a  highly  incandescent 
state.  Under  these  conditions  there  was  no  trouble- 
some formation  of  clinker  that  would  not  go  through  the 
shaking  bars,  and  this  avoidance  of  such  trouble  was 
emphasized  by  the  fact  that  no  hand  cleaning  tool  was 
used  in  the  furnace  from  the  beginning  to  the  end  of 
the  week.  This  performance  has  been  repeated  in  sev- 
eral plants  and  with  a  variety  of  Eastern  bituminous 
coals,  with  the  same  non-clinkering  results,  which  proves 
conclusively  that  the  density  of  the  fire  bed  has  more 
to  do  with  clinkering  trouble  than  its  mere  thickness. 

Clinkering  in  Underfeed  Stokers 

The  underfeed  type  of  stoker,  in  its  method  of  work- 
ing, simply  defies  all  theories  for  the  reduction  of 
clinker  troubles.  With  this  type  of  stoker  the  coal  is 
fed  by  plungers  or  screws,  into  U-shaped  troughs,  with 
the  top  open  surface  of  these  retorts  dropped  to  the 
upper  level  of  the  grate  bars.  When  the  troughs  (or 
retorts)  are  filled,  further  feeding  of  coal,  by  the  plung- 
ers or  screws,   will  cause  the  coal   to   rise  above  the 
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i  oi  the  prate  bars,  and  above  this  surface  la  round 
;tn  incandescent  I >»-tl  of  burning  fuel  into  which  fire  bed 
th»-  freeh  coal  from  the  retort  la  forced.     Kb  the  fresh 
bituminous  coal  passes  upward  into  the  "zone  of  com 
bustion"  its  gaseous  matter  is  first  liberated  by  the  heat 
and  mixing  with  tin1  air  from  the  tuyeres  <  placed  at  the 
grate  level)  it  burns  as  it  seeks  ou1  Its  passagi 
cape  through  the  hot   fuel  bed  above.     As  fresh  coal 
continues  to  be  forced  into  the  retort  below,  it  she 
the  coke  above  (which  remains  alter  the  gaseous  mat 
ter  has  been  driven  ou1  of  the  preceding  charge  of  coal) 
so  that  this  burning  coke  becomes  the  upper  incandescent 
tire  bed,     This  coke  continues  to  i>f   forced   upward, 
burning  rapidly  until  only  the  ash  is  left  which  has  been 
produced  in  the  hot  burning  mass  of  coke  and  forced  to 

the  top  of  the  fuel  lied. 

\'er\    few  grades  Of  coal   produce  ash   which  will   not 

become  fused  into  more  or  less  of  a  clinker  under  such 

conditions  of  treatment,  and  it  therefore  becomes  Q< 

Sary,  where  this  type  Of  stoker  is  used,  to  select  a  coal 
which  does  not  run  too  high  in  its  percentage  of  ash, 
anil  the  ash  must   have  the  highest    fusing  temperature 

possible.     By  the  method  of  feeding  used  by  this  type 

of  stoker,  it  will  be  noted  that  the  coal  is  compactly 
forced  into  a  more  or  less  condensed  mass  of  burning 
fuel,  which  demands  the  use  of  heavy  forced  blast  fans, 
and,  in  order  to  reduce  the  amount  of  clinkering  which 
occurs,  the  operator  must  use  every  possible  means  to 
keep  his  fuel  bed  open  and  porous,  otherwise  the  air 
for  combustion  will  seek  every  easy  passage  for  escape, 
and  work  its  way  through  cracks  and  holes  in  the  fuel 
bed.  instead  of  being  more  uniformly  distributed 
throughout  the  mass  of  hot  fuel. 

This  form  of  stoker  has  permitted  the  feeding  of 
more  coal  per  unit  of  grate  area  than  its  predecessors, 
and  this  valuable  feature  largely  offsets  its  clinkering 
troubles,  as  the  demand  of  to-day  is  for  a  stoker  that 
will  burn  coal,  and  lots  of  it  when  required,  to  carry 
the  plant  over  its  troublesome  peak  loads. 

Side  walls  with  this  type  of  stoker  should  be  kept  free 
from  accumulations  of  ash  or  clinker  at  very  frequent 
intervals  and  before  the  clinker  is  allowed  to  cool  and 
harden  to  prolong  the  life  of  these  walls.  By  a  careful 
selection  of  the  coal  and  refractory  lining  for  the  fur- 
nace the  worst  effects  of  clinker  trouble  can  be  consid- 
erably reduced. 

Clinkering  on  Furnace  Walls 

There  is  a  most  troublesome  result  following  the 
fusion  of  ash  in  contact  with  the  side  walls  and  bridge 
walls  of  furnaces,  which  frequently  causes  expensive 
repairs  and  necessitates  untimely  stoppage  in  the  opera- 
tion of  the  boiler,  and  this  occurs  in  hand-fired  furnaces 
as  well  as  in  those  equipped  with  mechanical  stokers, 
although,  of  course,  to  a  lesser  extent. 

The  selection  of  refractory  material  for  lining  fur- 
naces is  a  matter  which  has  received  altogether  too 
little  attention  by  power-plant  owners,  who  are  too 
often  influenced  by  the  most  persuasive  salesman  who 
calls  upon  them,  or  else  they  leave  the  matter  to  their 
masons,  who  are  in  many  cases  pretty  certain  to  buy 
the  cheapest  firebrick  or  else  buy  at  the  place  where 
their  commissions  are  the  highest.  The  common  prac- 
tice of  using  the  same  quality  of  firebrick  for  all  parts 
of  the  furnace  is  certainly  a  mistake.  The  side-wall 
lining  of  a  furnace  should  be  selected  with  the  use  to 
which  it  is  subjected  kept  in  mind.  It  is  true  that  these 
side  walls  are  subjected  to  the  effect  of  high  tempera- 
tures, but  if  we  use  the  most  refractory  bricks  we  can 
buy  for  this  position,  we  will  find  that  they  will  not 
stand  the  severe  abrasion  to  which  they  are  subjected, 
such  as  received  with  the  use  of  the  poker,  the  clinker 
bar,  etc.,  to  free  them  from  the  adhering  clinker,  and 


it   i     mo  i   Importanl  to  consider  the  fluxing  effeel  on 
from  tin- ash  produced  from  the  particular 

kind   of  coal   u   ed. 

An  altogether  different  kind  of  service  is  called  fo* 
in  the  refractory  arches  used  over  the  Are  bed,  which 

need;    a    1 1 1  ll'eient     <|iialit.\     of     brick,    and     .-till     further 

[deration  should  be  given   in  the  selection  of  re 

f lactones     for    use    in    special-shaped    blocks    and    tile- 
used   in  other  parts  Of  the   furnace.      The  fire-clay  brick 

is  the  < used    in   nearly  all   boiler   settings,  and  it  in 

probably  the  best  brick  adapted  to  sudden  changes  of 
temperatures,  due  to  its  more  or  less  porous  struct  , 
The  tine  ground,  hard-burned  brick  usually  gives  the 
best  linings  for  side  walls,  while  the  coarser  and  n 
open  (or  porous)  bricks  are  better  adapted  for  lire 
arches.  Accumulation  of  ash  or  any  incipient  formation 
of  clinkers  on  the  side  walls  or  bridge  walls  of  fur- 
nace must  be  promptly  removed  without  allowing  them 
to  build  up  if  destruction  of  the  walls  is  to  be  avoided. 

With  the  overfeed  type  of  stoker,  with  inclined  grates 
as  has  been  previously  explained,  the  ash  formation 
out  of  the  fuel  does  not  begin  until  after  the  burning 
coal  has  descended  a  certain  distance  upon  the  inclined 
grates.  In  that  class  of  inclined  grate  stokers  which 
receive  coal  at  the  front  end  of  the  furnace  and  p 
the  burning  fuel  slowly  downward  along  sloped  grate 
bars  to  the  rest  grate  at  the  rear  of  the  furnace;  unless 
this  fuel  is  constantly  being  agitated  with  a  shearing 
motion,  next  to  the  side  walls,  there  is  a  tendency  for 
the  ash  to  fuse  and  adhere  to  the  side  wall  at  the  lower 
part  of  the  furnace.  Convenient  poke  holes  are  usually 
provided  through  which  the  fireman  can  slice  the  fire 
next  to  both  side  walls  and  thus  reduce  the  tendency  to 
build  up  clinker  at  these  positions. 

In  the  other  class  of  inclined  grate  stokers,  which 
have  their  fuel  fed  from  coal  magazines  placed  in  each 
side  wall,  feeding  their  fuel  from  these  positions  down 
sloped  grates  to  the  lower  center  of  the  furnace,  we 
find  a  reduced  surface  of  furnace  wall  presented  to 
the  fire  bed,  at  the  rear  and  front  of  the  furnace.  At 
the  bottom  of  the  V,  formed  where  the  two  sets  of  in- 
clined grates  (from  each  side  wall)  come  together,  there 
is  provided  a  set  of  clinker  bars  which  are  supposed 
to  remove  the  ash  and  clinker  automatically  as  soon  as 
they  reach  this  position,  but  there  is  always  an  accumu- 
lation of  incandescent  ash,  clinker  and  some  small 
amount  of  fuel  at  the  bottom  of  this  trough,  which 
builds  up,  especially  in  the  presence  of  large  clinkers 
formed  in  the  fire  bed  and  where  this  lower  part  of  the 
fuel  bed  comes  in  contact  with  the  end  walls,  there  is 
a  tendency  to  build  up  clinker  or  erode. 

With  the  chain-grate  type  of  stokers,  there  is  a  very 
slowly  moving  bed  of  fuel,  each  side  of  which  is  in  con- 
tact with  the  side  walls.  With  a  very  slow  motion  of 
the  burning  fuel  on  these  grates,  there  is  a  tendency, 
with  certain  coals,  for  fusion  of  the  ash  to  take  place, 
and  when  this  comes  in  contact  with  the  side  walls,  due 
to  the  slow  rate  of  travel,  and  clinkering  often  occurs 
there.  Such  trouble  is  increased  when  the  movement  of 
the  grate  is  stopped  for  considerable  periods  of  time. 
Efforts  have  been  made  to  reduce  the  destructive  action 
to  side  walls  in  furnaces,  where  this  type  of  stoker  was 
used,  by  substituting  metal  faces  in  the  furnace  walls 
to  replace  the  fire-brick  lining,  back  of  which  faces  a 
water  circulation  was  maintained.  Besides  the  clinker 
or  erosive  troubles  in  stokers  of  this  type,  there  is  added 
the  abrasion  caused  by  the  constant  rubbing  of  the 
fuel  bed  against  the  side  walls.  Notwithstanding  the 
occurrence  of  such  troubles  in  certain  plants  using  this 
type  of  stoker,  there  are  many  hundreds  in  use  where 
fire-brick  linings  are  used  in  their  furnaces,  and  it  is 
claimed  that  the  cost  of  repairs  for  these  linings  is  not 
excessive,  and  that  it  is  no  higher  than  in  other  stokers 
doing  similar  service. 
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KEY  TO  CHART 
AHEA          LINE  NO. 
Circular  mils       2 
Squaro  mils           3 
Sq.mllllmotors  17-2G 

DIAMETER 

Inches                   & 
Millimeters       20-25 

LENGTH 

Foot/ohm            8 
Feet/lb.                21 
Ft./kllogram       19 
Motors/ohm          9 
Meters/kilograin22-30 

UESISTANOE 

No.  6,  at  which  point 
follow    the    vertical 
line  to  line    No.  1 
(line    No.  23   not 
being      undor    this 
point.) 

Opposite    the  Inter- 
section   with    line 
No.  1  on  the    bold- 
face scale  (since  line 
No.l    Is    heavy) 
is  the  rosult     0.825 
ohms  por  mile. 

February  10,  1917 
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Graphical  Presentation  of  Conductor  Properties 


Description  of  a  Wire  Chart,  with  an  Outline  of  the  Method  of  Using  It, 
Basis  for  Construction  and  Method  of  Plotting  Lines 


By  Andres  Ham 

Engineer  Guadalajara,  Jal.,  Mexico 


BY  means  of  the  accompanying  chart  areas,  diam- 
eters, lengths,  resistances  and  weights  of  different 
sizes  of  copper  conductors  can  be  obtained  directly, 
expressed  in  twenty-two  different  units.  In  the  writer's 
opinion,  while  it  is  especially  useful  in  Latin  American 
countries,  where  the  metric  system  is  employed,  and 
where  considerable  business  is  carried  on  with  companies 
employing  the  English  system,  it  will  likewise  be  found 
most  useful  by  any  engineer  who  has  occasion  to  fre- 
quently use  wire  tables.  For  instance,  if  wire  is  specified 
in  metric  terms  the  corresponding  specifications  in  Eng- 
lish terms  can  be  readily  determined  and  vice  versa. 
Furthermore,  it  permits  obtaining  any  of  the  previously 
mentioned  properties  of  a  copper  wire  if  one  of  the 
properties  of  the  same  size  copper  wire  is  known.  While 
the  chart  applies  only  to  copper  wire  sizes  from  No.  4/0 
to  No.  30,  the  principle  used  in  its  construction  may  be 
extended  to  include  larger  or  smaller  sizes  and  other 
metals,  such  as  aluminum,  galvanized  iron  and  steel 
wire,  resistance  and  fuse  wires. 

Method  of  Using  Chart  (See  Supplement) 

To  find  the  area,  diameter,  length,  resistance  or 
weight  of  any  copper  wires  (size  No.  4/0  to  30)  in 
either  English  units,  metric  units  or  combinations 
thereof,  obtain  from  the  "Key  to  Chart"  the  number 
of  the  line  corresponding  to  the  particular  units  in 
which  the  property  desired  is  expressed.  From  the 
point  where  the  vertical  line  through  the  size  of  wire  in- 
tersects the  numbered  line,  follow  the  horizontal  line  to 
the  heavy  (boldface)  or  light  scale,  depending  on 
whether  the  heavy  or  light  numbered  line  is  intersected. 
The  result  is  obtained  directly.  When  the  property  of  a 
conductor  is  known  the  size  of  the  wire  can  be  deter- 
mined by  following  the  reverse  operations.  Concrete 
problems  are  solved  on  the  chart  (see  Example  I). 

If  it  is  desired  to  determine  any  property  of  a  con- 
ductor when  another  is  known,  the  procedure  is  as 
follows:  As  before,  determine  the  numbers  of  the  lines 
corresponding  to  the  unit  known  and  the  unit  desired. 
Then  from  the  value  of  the  unit  known  on  the  vertical 
scale  follow  the  horizontal  line  to  the  numbered  line 
corresponding  to  the  unit  known.  From  this  point  trace 
along  the  vertical  line  to  the  other  numbered  line  and 
opposite  the  intersection  on  the  lightface  or  boldface 
vertical  scale,  depending  on  whether  the  last  line  is 
light  or  heavy,  will  be  found  the  desired  result.  The 
solution  of  a  concrete  problem  of  this  type  is  also  given 
on  the  chart  (see  Example  II). 

Basis  for  Construction  of  Chart 

The  chart  is  based  on  the  fact  that  the  diameters  and 
areas  of  conductors  numbered  in  the  B  &  S  or  A.  W. 
gage  are  in  geometrical  progression.  For  instance,  the 
areajaf  the  larger  of  two  consecutive  numbers  is 
(a^2),  where  a  is  the  cross-sectional  area  of  the  smaller 
wire.  Thus  taking  a0  as  the  area  of  No.  0  wire  and  an 
as  the  area  of  any  other  wire  (size  n)  a0  =  a„(^2)", 
a0 


the  square  root  of  the  area,  then  dn  = 


d0 


(V2)" 


Taking  logarithms  of  both  members  of  the  last  two 
equations, 


and 


ft 

log  an  =  log  a0 ^-  log  \/2 


log  dn  =  log  d0 g-  log  V2 


TABLE  I— DATA  FOR  PLOTTING  AND  EXTENDING  WIRE  CHART 
COPPER  WIRE 


or  a„  = 


(^2)» 


Since  the  diameter  of  wires  varies  as 


Numbers  of  B.  &  S.  Wire  Gage 

No.  4|0 

No.  6 

No.  16 

No.  40 

0.460 
460. 
11.684 

0  05082 
50.82 
1.291 

0.00314 

Mils.                         

3  145 

0.0799 

A  rca — (Cross  sectional) — circ 

211,600. 

2,583. 

9.888 

(Cross    sectional) — square 

166,190. 

2,029. 

7.77 

(Cro«s    sectional) — square 

millimeters 

107.22 
0  6405 

1.309 
0  007818 

0.00501 

Weight — Pounds  per  foot.  .  . 

0.00002993 

640.5 

7.818 

0.02993 

Pounds  per  mile 

3,382. 

41.28 

0.1581 

2.1 

o!2602 

0.02561 

0.0000982 

Pounds  per  kilometer .... 

2,100. 

25.61 

0.0982 

Pounds  per  ohm  68°  F.  . 

13,090. 

1,950. 

0.00002858 

Pounds  per  ohm  122°  F. .  . 

11,720. 

1,746. 

0.00002559 

Pounds  per  ohm   176°F- .. 

10,570. 

1,575. 

0.00002309 

Kilograms  per  foot.. 

0.2902 

0.003541 

0.00001358 

Kilograms  per  1000  ft.  . . . 

290.2 

3  541 

0.01358 

1,537.00 

18.70 

0.07175 

0.953 

0.01161 

0.0000445 

Kilograms  per  kilometer. 

953. 

11.61 

0  0445 

Kilograms  per  ohm.  68°  F 

5,939 

885. 

0.00001296 

Kilograms  per  ohm.  122°  F 

5,317.00 

792. 

0.000011  GO 

Kilograms  per  ohm.  170°  F 

4,794. 

715. 

0.00001046 

Length — Feet  per  pound     .  , 

1.561 

127.9 

33,410. 

,     Feet  per  kilogram 

3.444 

282. 

73,700. 

Feet  per  cwt.  of  100  lb  . 
Feet  per  cwt.  (of  1121b.)... 
Feet  per  ton  of  2000  lb.  ... 
Feet  per  ton  (of  2240  lb.).  . 
Feet  per  metric  ton  (1000 

156.1 
174.9 

3,122. 

3,500. 

12,790. 

14,330. 

255,800. 

286,400. 

kg  ) 

3,444. 
20,440. 

282,700. 
249.4 

Feet  per  ohm  68°  F 

0.955 

Feet  per  ohm  122°  F 

18,290. 

223.3 

0 .  8548 

Feet  per  ohm  1 76°  F 

16,510. 

201.5 

0  7718 

0  4764 

39.0 

10,200. 

Meter?  per  kilogram 

1  050 

3.837 

86. 

22,520. 

Meters  per  cwt.  (of  100  lb.) 
Meters  per  cwt.  (of  1121b.) 
Meters  per  ton  of  2000  lb.. 
Meters  per  (of  2240  Ib.K  .  . 
Meters    per    metric     ton 

47  M 
53  1 
952.8 
1,067. 

3,900. 

4,370 

78,000. 

87,300. 

C1000  ke  ) 

1,050. 
6,240. 

86,000. 
76.1 

Meters  per  ohm  68°  F .  . . . 

0.2912 

Meters  per  ohm  1 22°  F .  .  . 

5,580. 

68.2 

0.2607 

Meters  per  ohm  1 76°  F .  .  . 

5,040.00 

61.5 

0 . 2352 

Resistance — Ohms   per   foot 

08°  F                   

0.00004893    .... 

0. 00005  lf-7    ....               0.004479 

1.047 

Ohms  per  foot  122°  F 

1.170 

0.00000058;    ....  1             0.001964 

1.296 

Ohms  per  meter  68°  F .  . . . 

0  0001604 

0.01314 

3.432 

Ohms  per  meter  122°  F... 

0.0001792 

0  01468 

3  840 

Ohms  per  meter  17(>°F... 

0.0001985 

0  01628 

4  252 

Ohms  per  mile  68°  F 

0  2583 

2.081  i          21.168 

5,530. 

Ohms  per  pound  G8°  F. . . . 

0.00007639    .... 

0.5128 

34,980. 

Ohms  per  kilo  08°  F 

0.0001684 

1.130 

77,100 

Breaking  stress   hard  drawn 

Annealed  pounds. 
Hard  drawn  kilograms. 
Annealed  kilograms 

s  :il0.00 
5,660 

133 

69 

3  770  00 

60  3 

2[56roo 

31.3 
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The    log!   "I    (/  .   (I     and    \  J   are  constants,    howe\ rr,   .so 

log  <t„  is  proportional  t<>  "  ■'>  ami  l< >>.--  </„  is  proportional 
to  //  6. 
Thui  it'  (i.   or  ii    are  plotted  on  logarithmic    cale 

the\    will  be  directlj    proportional  to  the  Bite  Of  'Ii''  who 

in  B  A  s  or  A   w    gage,  and  ran  therefore  be  plotted  ai 
straight  lines,    As  shown  by  the  equations  of  the  lines, 


I  vm  I    ii    DATA  FOR   vi.imini  \ 
TO  ill  vi* 

VND  ("I0HR0MB  una    SIMILAR 
\  TABU    1 

vi  I  MINI  M  WIR1 

1  0 

No.  6 

H  mi    |wr     1000 

II 

117.1 

( 11 

11  80 
;  15 
3,865. 

195 
1,029. 

6U 

0.637 
0  0866 

•   0  3001 
0  062 

3  3334 

2  7505 
184  i 

17    1 

138  1 

2  878 
1 1  58 

7.79 

1   077 

3  53- 

230 
0  7545 

286. 
0.937 
31. 
68.4        | 

7.2 
.0323 
.01462 

1,601    1 

is  770 

0  18 

Wayht    Pounds  mi  lOOOfl 
I'm. mis  |mt  mile 

Pounds  |HT  kilometer 
Kdiyrams  per  1000  ft 

Kilogram  l>er  kilometer              290 

NICHROME  WIRE 

Rtsirtancr    Ohms    |*-r    1000 

ft.  88*  K                                  2  81 
Ohms  |mt  meter                               0  00922 
Ohms  per  1000   ft.     1000° 

1                                 ...             3  48 
Ohms  per  meter  1000°  F              0  0116 

Ohms  |ht  Kilogram                      0  1038 

Wright— Pounds  per  1000  ft.           583 
Pounds  per  ohm                           212  3 

66,700. 
218.7 

82,800. 

271 

2,333,000. 

5,145,000. 

0  025 

TABLE  III-DATA  FOR  GALVANIZED  IRON  AND  STEEL  WIRE 
IN  DIFFERENT  UNITS 


GALVANIZED  IRON  & 
STEEL  WIRE 


Wriqht— Pounds  per  1000  ft 
Pounds  per  mile 
Pounds  per  kilometer.  .  .  . 
Kilograms  per  1000  ft. . . . 

Kilograms  per  mile 

Kilograms  per  kilometer .  . 

Resistance — Ohms   per   mile 
"EBB" 

Ohms  per 
Ohms  per 
Ohms  per 
Ohms  per 
Ohms  per 
Ohms  per 
Ohms  per 
Ohms  per 


No.  4  0 

No.  6 

No.  If 

556. 

6.78 

2,937 

25  50 

22.22 

252 

3.07 

1,333 

11.56 

827. 

10  07 

No.  40 


mile'BB" 

mile,  st 

1000  ft.  "EBB" 
1000  ft.  "BB". 
1000  ft.  steel. 
kilometer"KBB" 
kilometer  'BB" 
kilometer,  steel 


1.603 

1.87 

2.215 

0.3034 

0.3543 

0  4104 
0.998 
1.163 

1  378 


2.44 
2.85 
3.38 
8.00 


Breaking  stress  iron  pound  S.S20 

steel,  pound 16.600. 

Iron  kilograms  4.000 
Steel  kilograms   . 


131. 

153.1 

181.2 
24.80 
29.00 
34.35 
81.50 
95  20 

112.80 

106  50 
203.50 
48.30 
92.30 


TABLE  IV-RESISTAXCE  OF  DIFFERENT  METALS  AT  68°  F.  (20°  C.) 


No.  0000  B.  4  S 
Ohms  per 


No.  16  B.  A  S. 
Ohms  per 


No.  40  B.  A-  S. 
Ohms  per 


Km. 


1000 
Ft. 


Km. 


1000 

Ft. 


Km. 


Per 
Rela-    I    Cent 
tive        Increase 
Resis-        of  R. 
tance      for  1°  C. 
IOO0       Copper     at  20° 
Ft.  =1)  C. 


Copper  annealed  . 
Copper  hard  drawn. . 

Silver  annealed 

Silver  hard  drawn  . 
Gold  annealed. 
Gold  hard  drawn. .  . 
Aluminum  annealed 

Zinc  pressed 

Platinum  annealed. 
Nickel  annealed.  .  . . 

Tin  pressed 

Lead  pressed 

Antimony  pressed.. 

Bismuth 

Mercury  column . . . 

2Ag+lPt 

"German silver".  .  . 
2Au+lAg 


0  1603  0 
0.16400 
0.1476  0 
0.1605  0. 
0  2105  0 

0  2143  0 
0.2930  0 
0.5665  0. 
0.911  0 
1.254  0 
1.332    0 

1  940    0 


3.590 
13.18 
8.97 
2.30 
1.982 
1.033 


0489 

0500 

0450 

0490 

0642 

0G54 

0S945 

1727 

2778 

3827 

4062 

5920 

094 

020 

733 

702 

6045 

315 


13.14' 
13.45 
12.08 
13.15 
17.27' 
17.58! 
21.23 
46.41 
74.65 
102  70 
109.20 
159.0 
294.0 
1079.5 
734.0 
188.5 
162.2 
77  7 


4.009 
4.099 
3.688 
4.012 
5.262 
5.360 
6.475 
14.15  1 
22.76  ' 
31.32 
33.27 
48.53  I 
89.70 
329.2 
223.8 
57.5 
49.52 
23  70 


3,430 
3,510 
3,160 
3,435 
4,510 
4,685 
5,550 
12,130 
19,500 
26,800! 
28,500 
41,500 
76,700 
282,200 
191,800 
49,300 
42,400 
20,300 


1,047 

1,070 

964 

1,048 

1,373 

1,398 

1,691 

3,700 

5,950 

8,180 

8,690 

12,670 

23,400 

86,050 

5S.500 

15,020 

12,920 

6,194 


1.000 
1.022 
.920 
1.001 
1.312 
1.337 
1.828 
3.530 
5.682 
7.82 
8.31 
12.09 
22.37 
82.2 
55.9 
14.35 
12.36 
6.447 


0.388 
0.388 
0  377 
0.377 
0.365 
0.365 
0.365 
0.365 
0.365 
0.365 
0.365 
0.387 
0.389 
0.354 
0.072 
0.031 
0.044 
0  065 


the  slope  of  the  lines  showing  variation  In  area  will  i><- 

twice  that  ol  those  showing  the  variation  111  diameter 
with  size  of  wire.  Since  all  properties  to  which  this 
chart    applies   are   proportional   to   the   diameter,  area  or 

powers  thereof,  they,  too,  can  be  plotted  as  Btraighl 

lines,    their    slopes   depending   on    the    ratio   of   the   mian 

t it y  to  the  diameter  or  area. 

As  values  from  0.00001  up  to  100,000  have  to  he' 
plotted  on  this  chart,  this  range  of  values  is  split  in 
half  and  0.00001  to  1  plotted  on  the  right-hand  scale 
and  1  tO  100, 000  on  the  left-hand  scale.  This  arrange 
ment  reduces  the  size  of  the  chart  and  permits  reading 
all  values  to  the  same  degree  of  accuracy. 

Method  of  Plotting  Lines 

Since,  as  previously  explained,  all  properties  of  wires 
expressed  in  terms  of  area,  diameter,  lengths,  resistance 
or  weight  are  straight-line  functions  when  plotted  on 
this  chart,  it  is  only  necessary  to  know  two  points  on 
each  line  to  draw  them.  For  convenience,  the  properties 
of  No.  4/0,  No.  6,  No.  16  or  No.  40  are  used,  as  many 
of  the  functions  have  to  be  represented  by  two  separate 
lines,  each  of  which  requires  two  points  for  location. 
These  values  are  given  in  the  accompanying  table.  If 
it  is  desired  to  represent  properties  that  are  not  indi- 
cated on  the  chart,  it  is  only  necessary  to  plot  the  values 
given  and  connect  corresponding  values  by  straight  lines. 


Vacuous  Arc  Lamp 

An  arc  lamp  operating  in  a  vacuum  chamber  in  which* 
the  electrodes  are  fixed  and  non-disintegrating  consti- 
tutes patent  No.  1,208,597  issued  to  George  M.  J.  Mackay 
of  Schenectady,  N.  Y.  The  essential  condition  of  opera- 
tion appears  to  be  that  one  electrode  be  incandescent  and 
for  this  reason  two  conductors  are  led  into  the  top  of  the 
envelope,  whereas  only  one  lead  is  provided  for  the  anode. 
The  device  comprises  an  envelope  consisting  of  glass, 
such  as  low  expansion  or  sodium-magnesium  boro-sili- 
cate  glass.  The  cathode  consists  of  highly  refractory 
material  having  a  melting  point  exceeding  at  least  about 
2000  deg.  C,  such,  for  example,  as  tungsten,  tantalum, 
carbon  or  the  like.  The  anode  consists  of  conductive 
material,  for  example,  tungsten,  carbon  or  other  solids, 
but  in  some  cases  a  liquid  such  as  mercury  may  be  used. 

The  globe  is  first  evacuated  and  then  filled  with  a 
suitable  gas  at  considerable  pressure.  Monatomic  gases 
of  the  argon  group,  also  nitrogen,  and  carbon  monoxide, 
may  be  used.  The  gaseous  pressure  will  more  usually 
approach  atmospheric  pressure  in  order  of  magnitude. 
In  a  device  used  for  rectifying  alternating  current  at 
low  voltages,  argon  at  a  pressure  of  about  5  to  12  cm. 
of  mercury  is  found  suitable.  With  an  envelope  contain- 
ing a  filling  of  nitrogen,  phosphorous  pentoxide  is  pre- 
ferred for  absorbing  water  vapor  and  other  gaseous 
impurities.  In  devices  filled  with  a  monatomic  gas,  such 
as  argon,  neon,  krypton,  xenon,  or  helium,  calcium  mag- 
nesium or  one  of  the  related  metals  is  preferable.  By 
the  use  of  a  gas-absorbing  chemical  agent,  the  potential 
drop  or  loss  is  reduced  to  one-half,  or  even  less. 

To  give  specific  illustrations,  an  incandescent  cathode 
arc  carrying  about  6  amp.  when  filled  with  argon  puri- 
fied by  ordinary  methods  has  an  arc  drop  of  about  30  to 
40  volts.  When  the  envelope  contains  a  small  quantity 
of  phosphorous  pentoxide,  as  above  described,  the  arc 
drop  is  reduced  to  about  10  volts.  Similarly  a  6-amp. 
neon  tube  containing,  at  a  pressure  of  about  half  an  at- 
mosphere, neon  gas  purified  by  the  usual  methods,  has  an 
arc  drop  of  about  50  volts.  The  same  tube  when  pro- 
vided with  metallic  calcium  acting  to  purify  the  gas 
in  situ  in  the  manner  above  described  has  an  arc  drop 
of  about  20  volts. 
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UNDER- WATER  COAL  STORAGE 

Provisions  Made  by  the  Duquesne  Light  Company  for 
Submerging   100,000  Tons  of  Coal 

To  prevent  spontaneous  combustion  in  the  large 
amounts  of  coal  that  must  be  kept  on  hand  for  consump- 
tion in  the  Brunots  Island  generating  station,  the  Du- 
quesne Light  Company,  Pittsburgh,  is  just  completing 
a  huge  concrete  basin  in  which  100,000  tons  of  coal  may 
be  submerged  in  water.  While  it  has  been  realized  for 
some  time  that  spontaneous  fires  are  liable  to  start  in 
coal  piled  to  a  greater  depth  than  15  or  20  ft.,  the  build- 
ing of  this  reservoir  was  really  prompted  by  the  loss 
sustained  over  a  year  ago  when  hundreds  of  tons  of 
coal  were  destroyed  before  the  smoldering  fire  could  be 
extinguished. 

The  basin  is  about  25.5  ft.  deep  by  791  ft.  long  by 
153  ft.  wide,  and  is  made  of  40  by  50-ft.  reinforced 
concrete  slabs  laid  so  as  to  permit  expansion  and  con- 
traction. The  inside  walls  have  a  1:1  slope,  while  the 
outside  embankments  have  a  2:1  incline.  A  rip-rap  wall 
of  double  stone  is  provided  over  this  embankment  to 
prevent  erosion  during  high  water.  Cranes  will  be  pro- 
vided for  handling  the  coal.  Since  the  basin  has  so 
much  displacement  automatic  valves  have  been  provided 
to  flood  the  reservoir  in  case  of  high  water  so  it  will  not 
float.  This  was  done  by  equipping  the  discharge  system 
with  check  valves  which  permit  water  to  rise  inside  the 
pit  as  the  river  elevation  rises  during  flood  season.  The 
discharge  system  which  consists  of  four  18-in.  pipe 
lines  are  located  as  shown  in  the  accompanying  diagram. 
Across  the  bottom  and  sides  of  the  pit  every  51.5  ft. 
longitudinally  and  lengthwise  of  the  bottom  41  ft.  apart 
are  expansion  joints.  These  are  made  waterproof  with 
pitch  and  tar  paper  and  are  supported  on  12-in. 
concrete  bases. 


Water  for  submerging  the  coal  is  pumped  into  the 
reservoir  through  a  14-in.  cast-iron  pipe  leading  from 
the  power  house  to  four  12-in.  cast-iron  outlet  pipes 
placed  160  ft.  apart  in  plan  and  about  6  ft.  below  the 


Switch  House 


<L  IIO'O" Electric  Crane 


INTERIOR    VIEW   OF    STORAGE    PIT    DURING   CONSTRUCTION 

top  of  the  reservoir.  The  6-ft.  concrete  overflow  pipe 
shown  on  the  plan  is  not  connected  in  any  way  with 
the  water  system  of  the  coal  storage  tank,  but  was  al- 
ready in  place  when  the  construction  of  the  reservoir 
was  started.  The  special  covering  shown  had  to  be 
provided  to  protect  it  from  mechanical  injury. 

The  pit  is  being  constructed  by  the  Duquesne  Con- 
tracting Company  of  Pittsburgh.  The  design  was  made 
and  the  construction  was  supervised  by  F.  Uhlenhaut, 
Jr.,  chief  engineer  of  the  Duquesne  Light  Company, 
Pittsburgh,  Pa. 
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STATION   AND   OPERATING    PRACTICE 

I  Department  Devoted  to  Problems  <>f  Installation,  Operation  and  Maintenance  <>f  Equip- 

mentfor  Economical  Generation  and  Distribution  of  Electrical  Energy 


How  Ice  on  Transmission  Line  Was  Held  to 
Sate  Limits  During  Sleet  Storm 

Bi\    STl   \KI    \  \\    BUREN 

During  a  recenl  severe  sleet  storm  the  writer  success- 
fully prevented  ice  forming  in  dangerous  quantities  on 
tlu'  conductors  of  a  transmission  line  by  using  the  h 
ing  effect  of  tlu-  current.  This  line  is  of  double  circuit 
construction  connecting  a  large  power  house  with  a  sub- 
station 50  miles  away.  Under  normal  conditions  the  two 
circuits  were  operated  in  parallel  at  60,000  volts.  As  the 
storm  occurred  during  light  load  operation,  the  line  cur- 
rent was  not  sufficient  to  produce  the  desired  heating 
effect.     It  was  therefore  decided  to  use  wattless  current. 

In  order  to  do  this  the  two  lines  were  first  separated 
at  the  power  house  with  one  generator  on  each  line,  but 
were  left  in  parallel  at  the  substation  end.  Next,  the 
held  excitation  was  raised  to  the  limit  on  one  machine 
and  was  lowered  as  much  as  possible  on  the  other.  This 
set  up  a  heavy  wattless  current  between  machines  which 
was  forced  to  flow  over  the  transmission  lines  through 
the  substation  loop.  This  scheme  proved  effective  in 
keeping  the  ice  on  wires  within  safe  limits. 


Auxiliary  Oil  Burners  for  Carrying 

Emergency  Loads 

Four  auxiliary  oil  burners  have  been  provided  for 
each  of  the  boilers  installed  at  the  Dutch  Point  station 
of  the  Hartford  Electric  Light  Company  to  -carry  un- 
expected peaks  such  as  might  occur  if  any  boilers  or 
coal-handling  apparatus  become  incapacitated.  As 
shown  by  the  accompanying  drawings  the  burners  are 
installed  on  the  side  walls  of  the  furnaces  in  such  a 
manner  that  they  may  be  inserted  in  rectangular  open- 
ings and  the  flames  directed  across  the  furnace.  Being 
connected  with  the  oil  and  steam  supply  lines  by  swivel 
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FIG.    1 — POSITION   OF  BURNERS  ON   BOILERS 

joints  the  burners  can  be  folded  up  against  the  fur- 
nace wall  when  not  in  use  and  the  wall  openings  closed 
by  doors  hinged  along  the  top.  The  openings  are  about 
4.5  ft.  above  the  floor  level  and  3  ft.  apart,  the  one  near- 
est the  stoker  being  30  in.  from  the  front  wall.  Suffi- 
cient space  is  provided  around  each  burner  to  admit 
the  air  required  for  combustion. 


The    oil    ami    steam    supply    pipes    approach    the    open 
ings   vertically  and  terminate   in   swivel  joints  about   14 

in.  above  the  center  lines  of  the  furnace  wall  openings. 
At  these  joints  they  are  connected  with  pipes  that  hold 
the  burner-nozzle  tip  almost  even  with  the  inside  wall  of 
the  furnace  when  in  position  for  operation.  The  pipes 
are  bent  and  connected  in  such  a  manner  that  the  noz- 


Steam 
SwivelJoints, 


<■■(■  Oil Burner 
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FIG.    2 — NOZZLE      CONNECTIONS   TO   STEAM    AND   OIL   PIPES 

zle  and  pipes  connecting  with  it  may  turn  about  an 
axis  through  the  two  swivel  joints.  Globe  valves  are 
provided  in  both  pipes  leading  to  the  burner,  but  the 
oil  flow  is  regulated  by  an  additional  valve  installed  be- 
low the  globe  valve.  Since  no  auxiliary  equipment, 
such  as  baffles  to  protect  the  grates,  is  required  with 
the  equipment,  it  does  not  hinder  normal  operation 
when  the  underfeed  stokers  are  used.  In  one  case  a 
brick  checker  work  was  built  over  the  grate,  however, 
to  ascertain  its  effect  on  oil-burner  operation.  With 
this  temporary  addition  the  oil  burners  were  able  to 
carry  200  per  cent  of  boiler  rating  according  to  F.  M. 
Wilbraham,  a  superintendent  of  the  Hartford  company. 
The  boilers  installed  at  this  plant  are  1250-hp. 
Bigelow-Hornsby  units.  Three  are  equipped  with 
Riley  underfeed  stokers  and  the  remainder  with  Tay- 
lor stokers.  W.  N.  Best  oil  burners  are  used  in  the  in- 
stallation described. 


Construction  of  a  Convenient 
Pole-Top  Crane 

A  convenient  pole-top  crane  constructed  as  shown  in 
the  accompanying  illustration  has  been  devised  by  Mr. 
Henry  Manztel,  superintendent  of  Overhead  Construc- 
tion, Galveston  (Tex.)  Electric  Company.  It  consists 
of  two  pieces  of  pipe  and  two  adjustable  clamps  to 
hold  it  on  the  pole.  The  upper  part  of  the  crane  con- 
sists of  a  1.5-in.  pipe  placed  inside  of  a  2-in.  pipe,  and 
both  curved  together.  The  diameter  of  the  upper  clamp 
is  from  7  in.  to  9  in.  and  the  lower  clamp  8  in.  to  10  in. 
The  pipe  fitted  to  the  clamps  is  2.5  in.  in  diameter. 

To  use  this  device,  the  lineman  hoists  up  the  section 
of  2.5  in.  pipe  to  which  the  two  adjustable  clamps  are 
fitted.  Since  the  bolt  in  the  lower  clamp  may  be  swung 
free,  the  upper  clamp  is  slipped  over  the  pole  top,  the 
lower  clamp  bolt  swung  into  place  and  the  two  bolts 
tightened  up.  When  the  upper  section  of  the  crane  is 
dropped  inside  the  first  section  the  crane  is  ready. 
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This  crane  has  been  found  especially  useful  where 
a  transformer  must  be  removed  from  a  defective  cross- 
arm  and  a  new  crossarm  installed.  In  such  a  case 
a  rope  is  passed  through  the  ring  of  the  crane  and  fast- 
ened to  the  transformer,  which  is  then  swung  free. 
Since  the  lineman  can  rotate  the  upper  part  of  the 
crane  through  any  angle,  the  transformer  may  be  easily 


'2'^" Pipe 


Bolt  Clamp 


ammeter  can  be  connected  to  record  the  total  load  being 
taken  by  the  shovel.  The  speed  recorder  is  arranged  for 
connection  to  either  of  the  three  motors.  The  charts  of 
the  graphic  meters  are  all  coupled  to  run  together  at 
any  speed  from  3  in.  to  9  in.  per  minute;  the  speed  of 
the  chart  being  varied  according  to  the  conditions  of  the 
test.  The  chart  is  driven  by  a  small  motor  which  can 
be  seen  at  one  end  of  the  drive  roll.  The  watt-hour 
meter  is  connected  permanently  to  measure  the  total  load 
taken  by  the  shovel.  This  outfit  has  been  made  for  the 
Chile  Exploration  Company  by  the  Esterline  Company 
of  Indianapolis,  Ind. 
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2"  Pipe 


I [/2  Pipe  placed- 
inside  the  2" 
and  both  bent- 
together 


\  Ring  through 
'   nh'ich  Pope 
is  Passed 


Bo+fom   Part  of  Crane  Upper  Part  of  Crane 

TOP   AND   BOTTOM    SECTIONS   OF    POLE-TOP    CRANE 

swung  out  of  the  way,  around  to  the  other  side  of  the 
pole,  a  new  crossarm  put  up,  and  the  transformer  put 
back  in  place.  The  crane  may  be  made  whatever  length 
desired.  The  one  described  has  an  over-all  length  when 
set  up  of  about  5.5  ft.,  the  bottom  portion  being  about 
3  ft.  long.  This  device  was  made  in  the  shops  of  the 
Galveston  Electric  Company,  at  a  total  cost  for  time  and 
material  of  about  $12. 


Testing  Unit  for  Investigating  the  Operation 

of  an  Electric  Shovel 

An  outfit  consisting  of  four  graphic  recording  meters 
and  an  integrating  wattmeter,  all  connected  on  a  slate 
panel  has  been  recently  developed  by  the  Chile  (S.  A.) 
Exploration  Company  to  investigate  the  operation  of  an 
electric  shovel  at  its  copper  mines.  This  testing  outfit 
is  provided  with  necessary  transformers,  wiring,  and 
jacks  to  enable  any  test  to  be  made  rapidly  and  without 
changing  connections.  The  graphic  meter  equipment 
consists  of  a  polyphase  wattmeter,  single-phase  ammeter, 
voltmeter  and  a  speed  recorder.  The  arrangement  of 
jacks  as  shown  under  the  meters  in  the  accompanying 
illustration,  enables  the  operator  to  connect  any  one  of 
the  graphic  meters  with  either  the  hoisting,  thrust  or 
turning  motor,  or  if  it  is  desired  the  wattmeter  and  the 


Impressing  Employees  with  the  Value  of 
Supplies  to  Prevent  Waste 

By  handling  small  articles  like  repair  parts,  insu- 
lators, brushes,  tape,  etc.,  day  after  day  employees  are 
very  liable  to  forget  their  aggregate  value  and  be  care- 
less with  them.  Since  a  considerable  part  of  the  total 
expense  of  a  production  and  transmission  department 
is  made  up  of  just  such  items,  however,  it  is  important 
that  companies  take  steps  to  prevent  any  waste  due  to 
this  cause. 

One  method  that  has  been  employed  by  the  Consumers 
Power  Company,  Jackson,  Mich.,  has  been  to  print  cards 
impressing  employees  with  the  value  of  supplies  that 
pass  through  their  hands.  On  these  cars  the  following 
information  is  printed: 


MATERIAL   MEANS   MONEY 

Every    Piece    of   Material    Should    Earn    Its   Cost,   Just    as 

Should  Every  Hour  of  Labor.     Did  you  Ever  See  Any 

Material    Wasted?      Did    You    Ever    Waste    Any 

Material  Yourself? 

Did  You  Ever  Stop  to  Think  of  Its  Cost? 

For  your  own   information   consult  this   list   and   see   if 
you  have  ever  been  guilty  of  throwing  away  or 

ABANDONING  DOLLARS 


Anchors  and  rods 

Batteries  (dry  cells) 

Bolts,  machine,  y&AYi 

Brooms 

Brushes,  2HxlJ4xM 

Brushes,  2J4xlMxlH 

Brushes,  metite 

Crossarms,  8  inch 

Crossarms,  5  inch 

Electrolyte  KD 

Fire  extinguisher  (container) 

Fire  extinguisher  (Pyrene) 

Gasoline 

Grease  (transmission) 

Hose,  garden,  %  inch 

Insulating  compound  (G.  E.  178) 

Insulators,  17,000  V 

Insulators,  40,000  V 

Insulators,  70,000  V 

Insulators,  suspension  type 

Lamps,    25-watt  Mazda 

Lamps,    40-watt  Mazda 

Lamps,     50-watt  Mazda 

Lamps,  100-watt  Mazda 

Motor  bearings,  5_hp 

Motor  bearings,  15  hp 

Oil — engine 

Oil — cylinder 

Oil — transil 

Paint  (floor  enamel) 

Packing 

Rectifier  tubes • 

Relay  contacts  (Terrill  Reg.) 
Rings— A.  C.  Collec.    900  r.p.m 
Rings — A.  C.  Collec.  1200  r.p.m.. 

Screws,  J4x5  in.  lag 

Solder — wire 

Solder — bar 

Soldering  paste 

Switch  bars— K-12  oil      

Switch  fingers — K-12  oil 

Tape  (friction)  2  rolls  to  pound    . 

Waste  (white) 

Waste  (wiping  ru«s) 

Wire,  No.  10  B.  £  S.  R.  C 

Wire,  No.  12  B.  &  S.  R.  C :  . 

Wire,  No.  14  B.  &  S.  R.  C 

Wire,  Band,  .072  Steel 

Wire,  A-in-.  stranded  (5000) 

Scrap  copper 


$1.00 

.30 
8.40 

.40 

.43M 

.34 
1.69 

.(•>0 

.40 

.75 
6.50 
4.00 

.10 

.50 

.18 

.75 

.19 

90 

2.00 

.85 

.27 

.27 

.36 

.65 
2.08 
4.50 

.22 

.48 

.30 
2.00 

.90 

25.00 

2.75 

50.00 

40.00  ' 

.0157 

.30 

.30 

.10 
3  75 

.30 

.35 

.08 

.043 
.034 
.027 
1.50 
.0157 
.16 


each 

each 

per  M. 

each 

each 

each 

each 

each 

each 

per  gal 

per  gal. 
per  gal. 
per  lb. 
per  ft. 
per  gal. 
each 
each 
each 
each 
each 
each 
each 
each 
per  set 
per  set 
per  gal. 
per  gal. 
per  gal. 
per  gal. 
per  lb. 
each 
per  set 
per  set 
per  set 
each 
per  lb. 
per  lb. 
box 
each 
each 
lb. 
lb. 
lb. 

per  ft. 
per  ft. 
per  ft. 
per  lb. 
each 
lb. 


SPECIAL  TESTING   OUTFIT   FOR   AN    ELECTRIC   SHOVEL 


AN   EFFECTIVE  CARD   IN   ACQUAINTING  EMPLOYEES  WITH  VALUE 
OF   MATERIAL   USED 
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\\ .  .1.  McCullough,  genera]  storekeeper  of  the  South 
em  Ceiifornla  Edison  Company!  has  also  expressed  the 
opinion  that  the  ease  with  which  aa  employee  Is  eblc 
to  obtain  materia]  has  ■  greal  deal  to  do  with  the  value 
oi*  the  materia]  In  his  mind.    For  thii  reason  11 

that  the  workmen  should  be  required  t"  exexi  some 

ctl'ort     before    letting    thorn    have    the    materia]    wanted 

in  other  words,  if  a  workman  can  come  up  to  the  coun- 
ter and  call  for  a  cod  of  copper  wire,  a  dozen  conne.  i 

etc.,  whenever  he  chooses,  he  is  not  so  Impressed  with 

the  value  of  the  material  as  when  he  is  obliged  to  go  to 
the  foreman  and  gel  a  regular  order  and  sign  a  reeeipt 
for  the  material  before  taking  it  from  the  store.  Pro- 
viding stock  material  will  answer  the  purpose,  it  should 
be  used  rather  than  to  lea\e  it  on  the  shelves  and  buy 
new.  even  at  a  lower  figure,  for  the  reason  that  in  many 
ca-es  surplus  stock  would  in  this  way  be  eliminated. 
On  the  other  hand,  if  a  purchase  is  made,  the  old  stock 
is  not  disposed  of  and  additional  money  is  invested. 

Proper  care  of  material  does  not  necessarily  require 
elaborate  storerooms.  It  does  mean,  however,  that  rub- 
ber goods,  rubber  insulating  materials,  etc.,  should  be 
kept  in  moist  rooms;  that  pipes,  conduits,  etc.,  which 
must  sometimes  be  stored  outside,  should  be  kept 
painted,  threaded  ends  should  be  greased,  or  similarly 
protected  to  avoid  rust;  that  lumber,  poles,  crossarms, 
etc.,  should  be  kept  off  from  the  ground  on  skids  to  avoid 
rot ;  that  material  moving  slowly  should  be  so  reported ; 
that  the  man  in  charge  should  know  the  location  of  and 
be  able  to  produce  any  material  in  his  charge  immedi- 
ately when  called  upon  for  it,  so  that  it  will  be  ready 
for  use. 


Arrangement  for  Studying  Loads  Without 
Breaking  Circuit 

BY  SIDNEY  FISHER 
When  load  variations  in  different  circuits  have  to  be 
determined  with  one  set  of  apparatus  and  little  time  is 
afforded  between  tests  for  changing  apparatus  connec- 
tions, detachable  switch  lugs  like  the  one  shown  here- 
with may  be  found  serviceable.  This  particular  design 
was  developed  for  use  in  a  large  Connecticut  industrial 


Short 
Circuiting 

Snitch 


CONSTRUCTION   OF  DETACHABLE   SWITCH   LUG 

plant  where  load  tests  had  to  be  made  in  different  cir- 
cuits during  three  successive  shifts.  Only  twenty  min- 
utes was  allowed  for  changing  connections  from  one 
circuit  to  another.  As  shown  each  device  is  constructed 
so  that  it  may  be  bolted  to  the  fuse  lugs  of  any  branch- 
circuit  switch  in  place  of  the  fuses.  To  permit  leaving 
each  circuit  intact  while  adjusting  the  instrument  and 


transformer  connections  a  short  circuiting  switch  wai 

provided  in  the  head  of  each  detachalile  lug.  If  time 
permits,  the  fuses  that  are  removed  to  give  place  to  the 
|Ug     may  he  attached  to  the  latter,  but  eonsiderable  time 

is  saved  by  having  each  detachable  Ink  equipped  with 

fuses   in   advance.      Provision    is   made   for   link    fu   B 


One  Way  of  Solving  a  Difficult  Wiring 

Problem 

In  a  New  England  plant  supplying  numerous  fac- 
tories with  hydroelectric  service  the  handling  of  the 
outgoing  circuits  was  rendered  unusually  difficult  on 
account  of  the  location  of  the  building  across  a  narrow 
gorge  and  directly  over  a  river.  The  interior  arrange- 
ment of  the  station  necessitated  carrying  the  outgoing 
lines  out  from  the  down-stream  side  above  the  tail- 
race.  The  main  difficulty  was  the  location  of  the  light- 
ning arrester  connections  and  horn-gaps.  The  problem 
was  solved  by  erecting  a  structural  steel  platform  along 
the  entire  length  of  the  station,  providing  a  wooden 
walkway  on  the  dead  side  of  the  arrester  leads  and 
mounting  the  horn-gaps  over  an  opening  between  the 
walkway  and  an  outside  channel  iron  which  ties  the 
bracing  together.  Through  this  opening  the  rods  gov- 
erning the  rotation  of  the  horn-gaps  are  carried  vertic- 
ally to  the  bottom  of  the  frame  and  then  connected  with 
the  station  interior  by  horizontal  runs.  The  live  lines 
are  dead-ended  on  strain  insulators  in  the  usual  fashion 
at  the  top  of  the  station  wall,  taps  being  carried  through 
bushings  from  the  high-tension  buses  to  the  outgoing 
lines.  Other  bushings  in  concrete  panels  lower  down 
provide  space  for  the  entering  arrester  leads,  the  outer 
halves  of  the  horn-gaps  being  reached  by  diagonal  taps 
from  the  main  lines  above.  This  arrangement  makes 
the  wiring  accessible  at  the  horn-gaps  without  carry- 
ing the  latter  into  the  building,  and  while  not  to  be 
recommended  as  a  promenade,  furnishes  a  means  of 
access  when  necessary  far  superior  to  the  usual  tem- 
porary staging  or  boatswain's  chair. 


LIGHTNING    ARRESTER    CONNECTIONS    AND    HORN-GAPS   IN- 
STALLED ON    STEEL   PLATFORM    ON    SIDE   OP   STATION 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management  Topics, 
Including  Applications  of  Electric  Light,  Power  and  Heat 


University  Building  Flood-Lighted  as 

Demonstration  for  Students 

During  the  meeting  of  the  Indiana  Engineering  So- 
ciety at  Purdue  University,  Jan.  18  to  20,  Eliza  Fowler 
Hall,  one  of  the  university  buildings,  was  flood-lighted 
to  demonstrate  the  possibilities  of  flood-lighting  to  the 


ELIZA  FOWLER  HALL  AT  PURDUE  UNIVERSITY  REFLECTING  5-KW. 
OF    LIGHT 

convention  delegates  and  to  the  engineering  under- 
graduates at  the  school.  To  light  the  building,  the 
front  of  which  measured  100  ft.  by  125  ft.,  two  bat- 
teries of  projectors,  each  containing  five  1000-watt 
lamps,  were  placed  in  front  and  somewhat  to  the  sides 
of  the  building  at  a  distance  of  125  ft.  from  its  cor- 
ners. The  accompanying  illustration  shows  the  build- 
ing as  it  appeared  under  the  illumination.  The  light- 
ing units  were  furnished  by  the  American  Lighting 
Company. 


FIFTY  RANGES  IN  TOWN  OF  3500 

The  Experiences  of  the  Municipal  Plant  at  Lake  City, 

Minn.,  in  Selling  and  Serving 

Electric  Ranges 

Lake  City,  Minn.,  which  has  a  population  of  3500, 
owns  its  electric  light  plant,  purchasing  energy  from 
the  Wisconsin-Minnesota  Light  &  Power  Company. 
The  local  plant  has  just  passed  through  its  first  season's 
experience  at  selling  electric  ranges.  The  electrical 
affairs  of  the  city  are  handled  by  a  board  of  water  and 
light  commissioners,  of  which  J.  Cole  Doughty  is  chair- 
man. In  the  following  Mr.  Doughty  tells  how  fifty 
ranges  were  sold  at  Lake  City: 

"First  we  applied  to  several  different  electric  range 
manufacturers  in  an  endeavor  to  get  them  together  for 
a  joint  exhibition  of  their  wares.  We  were  not  suc- 
cessful in  this,  as  we  found  they  insisted  on  the  whole 
field  or  none.  We  finally  secured  the  co-operation  of  the 
present  company.  We  then  fitted  up  the  auditorium  of 
our  city  hall  for  an  exhibition  room.  We  advertised 
in  the  local  papers  that  an  exhibition  of  electrical  cook- 


ing would  be  given  at  the  hall,  extending  through  four 
days,  covering  Wednesday,  Thursday,  Friday  and  Sat- 
urday. 

"The  manufacturer  sent  his  demonstrators  and  they 
gave  a  talk  to  our  citizens  in  general  assembly  on  the 
use  of  electricity  as  applied  to  cooking  and  heating. 
Assisted  by  a  member  of  the  board,  they  also  took 
orders  from  persons  desiring  the  appliances.  In  addi- 
tion, they  made  demonstrations  in  cooking  every  day, 
showing  what  could  be  accomplished.  They  brought 
with  them  a  young  lady  who  thoroughly  understood  her 
business,  and  who  was  not  only  a  good  cook,  but  was 
also  a  good  canvasser.  They  put  in  the  week  here  can- 
vassing every  prospect. 

"In  the  meantime  we  had  prepared  circulars  which 
we  distributed  very  freely  among  the  users  of  elec- 
tricity. These  attracted  considerable  attention  and 
brought  inquiries  that  enabled  us  to  reach  many  people 
whom  we  probably  should  not  have  reached  in  any  other 
way. 

"A  member  of  the  water  and  light  commission  was 
in  attendance  at  each  meeting  taking  orders  and  assist- 
ing in  a  general  way.  This  we  regard  as  having  added 
considerably  to  our  success,  as  it  gave  the  project  the 
indorsement  and  backing  of  our  board.  Our  room  was 
equipped  with  hot  plates,  ranges,  cabinet  ranges,  elec- 
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are  to  be  put  before  the  people  of  Lake  City  at  a  pub- 
lic meeting  to  be  held  In  the  City  Halt.  Tuesday  even- 
ing. May  9th.  at  7:30  o'clock. 

The  Light  and  Water  Board  have  arranged  io 
have  Mr.  Walter  Fagan.  a  man  who  knows  all  about 
electricity  and  what  it  will  do,  come  here  and  explain. 
In  plain  English  language,  everything  that  you  want 
to  kjiow 

This  will  be  followed  during  the  week  with  an  Elec- 
tric Stove  display  and  demonstration,  every  afternoon 
and  evening. 

Special  rates  have  been  arranged  by  the  Common 
Council  to  make  cooking  by  electricity  economical, 
and  the -Board  desires  to  make  you  acquainted  with 
everything  about  electrtclty--its  us*.  Its  abut*-  lis 
economy  and  its  extravagance. 

The  Board  Invite*  you  to  attend  this  meeting.  Its 
free  and  Its  one  of  the  best  educations  on  the  subject 
proposed  that  could  be  devised. 

Be  one  of  the  many  to  avail  yourself  of  this  In- 
teresting address--and  then  come  out  and  see  the 
cooking  stove  display. 

The  hall  Is  so  small  that  children  cannot  be  accom- 
modated, f 

Bring  In  a  pan  ol  biscuits  during  the  display  and 
have  the  demonstrator  bake  them  for  you  while  you 
wait. 


"BRING  in  a  pan  of  biscuits  and  have  the  demonstrator 

BAKE  THEM   FOR  YOU  WHILE  YOU   WAIT,"  WAS  THE 
FRIENDLY  INVITATION  FEATURED  IN  THIS  NEWS- 
PAPER ADVERTISEMENT  BY  THE  LAKE  CITY 
LIGHTING    BOARD 

trical  washing  machines,  sad  irons,  electric  fans,  and 
such  appliances  as  would  naturally  come  into  play  under 
our  special  rate. 

"In  addition  to  this  we  made  a  summer  rate  of  2.5 
cents  per  kilowatt  (to  be  used  with  a  separate  meter) 
and  to  extend  from  the  April  20  reading  to  and  includ- 
ing the  November  reading.     The  rate  for  the  winter 
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itabliahed  at  .  ill  conditioned  upon 

i  measurement  of  electrical  current  through  the    spa 
rata  meter,    We  found,  however,  thai  the  greal  *bui 
boo'  we  bad  constantly  b>  contend  with  was  the  matter 
>f  Installation.     Consequently)  we  took  this  feature  In 
>ur  own  hands.  Installing  the  stoves  ready  for  opera 
•ion  at  the  list  price.    This  enabled  us  t"  make  a  definite 

price  to  start  with,  BO  that  people  l.new  exact  ly  what 
then-  investment  would  amount  to.     The  CU  OWH 

their  meters.  The  stoves  are  guaranteed  as  to  the 
'elements'  for  a  period  of  one  year.  Contrary  to  our 
expectations,  alt  ranges  averaged  a  greater  price  than 

we   ant  ieipated. 

is  usual  among  people  starting  something  new, 

We  made  some  errors,  among  which  was  placing  our 
cooking  rate  too  low.  We  should  have  demanded  .". 
cents  per  kilowatt  during  the  summer  months  and  4 
cents  as  a  winter  rate.  With  that  change  this  would 
have  been  very  desirable  business. 

"\\'e  anticipate  a  considerable  dropping  off  in  the  use 
if  electrical  ranges  during  the  winter  months  owing  to 
the  fact  that,  in  this  climate,  so  many  residences  are 
equipped  with  wood  and  coal  ranges,  which  are  used  in 
heating  kitchens  and  will  frequently  shut  out  the  use 
of  electric  stoves.  For  summer,  we  have  no  doubt  they 
will  be  in  constant  use  to  the  exclusion  of  any  other 
form  of  cooking." 


Data  on  Motor  Drives  in  a  Massachusetts 

Printing-Shop 

The  ratings  of  motors  and  methods  of  connecting 
them  with  different  machines  in  the  plant  of  the  Davis 
Press,  Worcester,  Mass.,  are  given  in  the  accompanying 
table.  With  this  connected  load  of  about  20.7  hp.  the 
average  monthly  energy  consumption  is  1450  kw.-hr., 
which  with  the  rate  of  4  cents  obtained  makes  the  bill 
$58  a  month.  Many  of  the  motors  are  variable  speed 
Kimble  units,  the  remainder  being  General  Electric  and 
Peerless  motors.  Flywheels  are  employed  with  most  of 
the  motors  to  absorb  peak  loads.  Friction  drive  is  used 
with  three  presses.  The  energy  is  supplied  by  the  Wor- 
cester Electric  Light  Company. 


Pullet 
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5 
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Driven 

= 

= 

Motor  Speed, 
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o5 

Mo- 
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Ma- 
chine 

Whitlock     premier 

press 

41x52 

5.0 

1300-1800 

4.25 

20 

6 

•700-1900     im- 

pressions    per 

hour 

^hitlock  pony  pra 

2.5 

1800 

4  00 

26 

4 

•800-2200  im- 
pressions per 
hour 

Miehle  No.  3  press. .  33x46 

3  0 

1800 

4  00 

18 

4.75 

•700-2100  im- 
pressions per 
hour 

Golding  job  press...    12x18 

0  5 

Approx.  3  to  1     1 
Approx.  3  to  1     J 

4.00 

42 

1  7.5 

•t 

Golding  job  press...   12x18 

0.5 

Chandler    4    Price 

press lOxlo 

0  5 

Approx.  3  to  1 

4.00 

40 

1  625 

•t 

Golding-Pearl  press,    9x11 

0.16 

Approx.  3  to  1 

2.5 

28.5 

1  25 

•fHand    and 
pedal  control 

Standard  automatic 

press 13x19 

1.5 

1800 

2.5 

16 

2.25 

• 
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3.0 

1160 
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20 

3.5 

* 

Colt's  armory  press.   13x19 

10 

1160 

3  75 

26 

3.00 

• 
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machine 

19x24 

0  5 

1700 

2  25 

17 

2.00 

General  Elec- 
tric motor 

Embossing  oven    .  . 

12 

0.05 

Peerless  motor 
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ley 

Miller  saw  trimmer. 

0  5 

1800 

3.75 

2 

1.75 

General  Elec- 
tric motor 

Monotype  machine. 

•  • 

0.5 
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1200  max. 

14 

1.375 

Monotype  machine. 

0.5 

Air  pump 

1.0 

1160 

2.5 

36 

4.00 

Additions    to    Commonwealth    Edison    Com- 
p.iny  System  Load  During  Year  1916 

The    men    in    charge    of   the   various   division     of   the 

contract    depart nn-nt    of    the    Commonwealth    Edi 
Company,  Chicago,  recently  prepared  a  statement  show- 
ing the  extent   of  business  handled  during  the  last  year. 

Abstracts  of  these  statements,  which  were  published  in 
full  hi  the  Edison  Round  Table,  are  given  herewith: 

George  n.  Jones,  power  sales  agent,  reported  during 
the  year  contracts  which  have  been  taken  for  motor 
service,  exclusive  of  street-railway  loads,  amounting 
more  than  twice  the  volume  secured  during  the  year  of 
L915.  The  net  total  was  52,800  hp.  To  secure  this  load 
the  department  closed  3122  contracts,  among  which 
were  some  thirty  contracts  covering  the  replacement  of 
large  isolated  plants. 

Oliver  R.  Hogue,  head  lighting  agent  said  that  the 
lighting  business  obtained  by  the  company  increased 
47  per  cent  over  1915.  This  represents  a  net  increase 
of  over  1,000,000  50-watt  equivalents  during  that  period. 
To  give  an  accurate  idea  of  the  work  of  his  department 
in  developing  and  putting  into  service  new  industrial 
heating  devices,  Mr.  Hogue  cited  the  following  list  of 
devices  which  have  been  developed  and  put  into  service 
during  the  year  1916:  Putty  warmers,  wax  compound 
heaters,  cattle  prodders,  new  type  of  gluing  machines, 
enameling  ovens,  drying  rooms,  electric  heaters  for  oil 
cars,  sand  heaters,  cloth  steamer,  seed  germinator,  heat- 
ing sprinkler  valves,  lumber  treaters,  pyrographic  ma- 
chines, pearl  shell  heating,  printing  press  ink  heaters, 
bake  ovens,  fur  dryers  and  optical  furnace. 

Reporting  for  the  estimating  division,  W.  P.  Lyon 
said  that  during  1916  the  division  had  handled  3852 
contracts  amounting  to  $619,403.  This  is  an  increase  of 
51  per  cent  in  contracts  and  88  per  cent  in  the  amount 
of  contracts  as  compared  with  1915.  In  this  total  were 
included  3142  house-wiring  contracts  amounting  to 
$406,908. 


•Has  flywheel.    tFriction  d-ive. 
tre  Kimble  units. 


"All  motors  except  those  whose  makes  are  indicated 


A  Small  Central  Station's  Safety  Code 
for  Its  Public 

In  a  handy  booklet  of  electric  service  information  is- 
sued by  the  Wapsic  Power  &  Light  Company  of  Mount 
Vernon,  Iowa,  to  its  customers  the  following  pointers 
to  safety  are  listed: 

"Do  not  touch  any  wire  that  is  down  on  the  ground, 
or  hanging  from  a  pole,  with  hand  or  foot  or  any  part 
of  the  body,  no  matter  whether  it  is  an  electric,  tele- 
phone or  guy  wire. 

"If  you  find  a  wire  down  on  the  ground,  have  some 
person  guard  it,  and  notify  the  electric  company  at  once. 

"In  an  emergency  a  wire  may  be  moved  by  using  a 
rake,  pitchfork  or  similar  tool  with  long  dry  wooden 
handle,  keeping  the  full  length  of  the  handle  between 
yourself  and  the  wire. 

"Inside  house  wiring  should  be  arranged  so  that  it  is 
not  possible  to  stand  in  the  bathtub  or  be  in  contact 
with  a  water  or  steam  pipe  at  the  time  one  is  touching 
any  electric  light  socket,  switch,  or  any  poA*tion  of  an 
electric  circuit.  Even  low  voltages  have  been  known  to 
give  a  shock  if  received  by  persons  in  a  bathtub. 

"Do  not  leave  your  electric  flatiron  turned  on  while 
you  answer  the  telephone  or  go  to  the  door.  It  may 
scorch  some  valuable  cloth. 

"Do  not  have  stand  lamps,  telephones  or  any  other 
electric  devices  where  they  may  be  placed  on  radiators 
or  where  persons  handling  same  may  come  in  contact 
with  radiators,  sinks  or  pipes. 

"In  case  of  trouble  with  your  motor,  call  a  competent 
electrician  or  notify  the  lighting  company." 
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SECURING  AND  OPERATING 

SMALL  TOWN  STREET  LIGHTING 

Ideas  on  Tree  Trimming  Which  the  Manager  of  a 

System  of  Interconnected  Towns  Found  Valuable 

in    Dealing    with    Town    Boards 

BY  SAM   B.    MOTT 
Manager  Noblesville   (Ind.)   Heat,  Light  &  Power  Company 

From  the  central  station  viewpoint  the  subject  of 
street  lighting  is  very  important.  It  assumes  promi- 
nence, not  so  much  on  account  of  the  revenue  to  be 
gained,  although  that  is  important,  but  more  from  the 
fact  that  the  public  judges  the  electric  company  by  the 
character  of  the  street  lighting  service  it  gives. 

In  tackling  the  street  lighting  problem  in  a  small  town 
the  first  thing  to  do  is  to  secure  a  street  lighting  con- 
tract. This  is  equally  important  to  the  town  to  be  served 
and  to  the  central  station  furnishing  the  service,  and 
should  be  handled  with  perfect  frankness  by  both  sides. 
In  the  making  of  such  a  contract  the  question  will  arise 
as  to  whether  the  system  is  to  be  operated  on  an  all- 
night  or  moonlight  schedule.  This  feature  alone  is 
worthy  of  a  great  deal  of  consideration.  In  lighting 
five  small  towns  on  the  moonlight  schedule,  we  found 
that  there  was  more  or  less  dissatisfaction  because 
many  of  the  citizens  of  the  towns  thought  the  lights 
should  be  burning  regardless  of  whether  the  moon  was 
shining  or  not.  For  this  reason  alone,  it  seems  to  me 
that  all  street  lighting  contracts  should  specify  all- 
night  operation.  The  additional  cost  should  not  be  more 
than  20  per  cent  greater  and  the  increased  satisfaction 
obtained  would  more  than  pay  for  the  additional  ex- 
penditure. 

Another  important  consideration  in  making  a  street- 
lighting  contract  is  the  location  of  lamps  and  the  dis- 
tance between  them.  It  is  much  better,  I  believe,  to  use 
close  spacing  and  smaller  units  than  long  spacing  and 
higher  candle-powers.  It  has  been  our  experience  that' 
a  50  cp.  or  60  cp.  tungsten  lamp  at  each  street  intersec- 
tion in  the  thickly-settled  residential  sections,  and 
spaced  at  two-block  intervals  in  the  thinly  settled  por- 
tions, gives  perfect  satisfaction.  In  the  business  dis- 
trict it  is  much  better  to  use  80  cp.  or  100  cp.  units  and 
a  spacing  of  one-half  block.  This  arrangement  will  give 
satisfaction  in  towns  which  cannot  afford  ornamental 
post  lighting. 

Another  important  feature  of  a  street  lighting  con- 
tract is  the  method  of  suspending  the  lighting  units. 
A  great  many  cities  use  the  bracket  type  of  suspension 
regardless  of  surrounding  conditions.  This  practice  is 
all  right  in  localities  where  there  are  no  trees,  but  in 
the  shaded  portions  of  a  town  the  lamps  should  be  sus- 
pended in'  the  center  of  the  street  in  perfect  alignment. 
There  is  nothing  more  pleasing  to  the  eye  of  the  small- 
town resident  than  a  row  of  street  lamps  perfectly  in 
line  and  all  the  same  distance  from  the  ground. 

From  18  ft.  to  20  ft.  is  about  the  best  height  to  use 
for  such  lamps.  This  of  course  must  depend  on  the  con- 
ditions of  the  trees  surrounding  the  location  of  the 
lamp.  It  has  been  the  custom  in  the  past  for  town 
boards  to  pass  tree-trimming  ordinances,  requiring  trees 
to  be  trimmed  to  at  least  8  ft.  above  the  sidewalk.  Such 
an  ordinance  seemed  to  suit  most  of  the  people  who  had 
trees  to  trim.  They  would  trim  them  to  this  height  from 
beneath,  then  hire  a  tree  butcher  to  cut  the  top  out. 
While  such  tree  trimming  would-make  a  tree  unsightly, 
it  was  satisfactory  in  the  old  days  of  the  kerosene  or 
gas  lamp  that  stood  on  a  post  about  7  ft.  high. 

Modern  street  lighting  with  electricity  has  made  it 
necessary  to  change  ideas  on  tree  trimming.  The  up- 
to-date  method  is  to  trim  trees  from  beneath  to  a  height 
of  20  ft.  if  the  size  of  the  tree  will  permit  it  and  to 


leave  the  top  without  trimming.  The  result  of  such 
trimming  is  a  tree  that  will  let  the  artificial  light  shine 
through  and  will  also  allow  sunlight  to  reach  the  grass 
and  make  it  grow.  A  tree  so  trimmed  will  afford  bet- 
ter all-around  conditions  and  will  itself  be  more  nearly 
what  Nature  intended  it  to  be. 

Who  to  Secure  as  the  Local  Operator 

The  operation  of  a  street  lighting  system  in  a  small 
town  also  presents  a  problem.  The  first  consideration  is 
the  location  of  switching  and  regulating  apparatus.  It 
has  been  found  that  the  most  practical  place  for  this 
apparatus  is  in  the  town's  fire  department  building  or 
in  one  corner  of  the  town  jail.  The  last-named  place  is 
very  practical,  for  since  the  open  saloon  is  passing 
there  is  no  need  for  a  jail  of  large  capacity  and  there  is 
nearly  always  enough  room  to  partition  off  space  for 
the  installing  of  the  apparatus. 

The  next  consideration  is  the  arranging  for  a  man 
to  care  for  the  system.  His  principal  duties  will  be  re- 
newing burnt-out  lamps  and  winding  and  setting  the 
time  switch.  Even  an  inexperienced  man  can  do  such 
work.  There  are  two  ways  to  settle  this  question,  one 
is  for  the  central  station  to  furnish  the  man  and  in  con- 
sequence thereof  to  charge  a  higher  price  for  their  serv- 
ice, and  the  other  is  for  the  town  to  furnish  the  man 
and  as  a  result  to  get  the  service  at  a  lower  cost.  If 
the  central  station  furnishes  the  man,  the  local  tele- 
phone lineman  is  usually  selected  because  in  addition  to 
operating  the  street  lighting  system,  he  can  install 
meters  and  run  the  service  wires  for  the  lighting  cus- 
tomers. If  the  town  furnishes  the  man,  the  town  mar- 
shal seems  to  be  the  most  practical  fellow,  as  he  can  do 
the  work  without  interfering  with  his  other  duties.  The 
town  clerk  does  this  work  in  one  town  served  by  our 
company  and  the  president  of  the  village  board  does  it 
in  another. 

By  following  plans  such  as  are  set  forth  above  I  be- 
lieve it  is  possible  for  the  average  small  town  or  village 
to  have  street  lighting  service  that  will  be  as  good  as 
city  service. 


Sales  Force  Devotes  the  Month  to  Bettering 
Public  Relations 

During  the  month  of  January  the  outside  salesmen 
of  a  small  Ohio  central  station  were  set  to  work  calling 
on  every  customer  of  the  company  to  ask  whether  or 
not  service  had  been  good  during  1916.  Each  customer 
was  asked  the  direct  question,  "Have  you  any  com- 
plaint?" The  salesmen  found  that  the  great  majority 
were  entirely  satisfied.  But  where  there  was  complaint 
everything  that  is  possible  was  done  to  remove  the 
cause  for  it.  As  many  as  five  calls  were  made  on  the 
same  customer  to  clear  away  satisfactorily  certain  mis- 
understandings. 

January  was  selected  as  the  proper  month  for  the  cam- 
paign of  education  because  it  is  a  month  in  which  no 
campaign  is  conducted  on  any  special  device.  Further- 
more, January  is  the  month  in  which  customers  receive 
high  bills  and  there  is  an  advantage  in  explaining  why 
these  increases  occur  in  the  winter,  before  the  customer 
talks  about  the  higher  cost  with  her  neighbor. 

It  was  discovered  as  the  result  of  this  campaign  that 
80  per  cent,  of  the  company's  customers  were  normally 
"neutral";  they  were  neither  for  nor  against  the  com- 
pany. Of  the  remaining  20  per  cent,  one-half  were 
boosters  for  the  company  and  one-half  were  complain- 
ing. It  is  believed  that  the  educational  campaign 
changed  those  who  were  complaining  to  neutrals  and 
spurred  the  boosters  to  redouble  their  praises  of  the 
company. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
din/  Engineering  Press  of  the  II  orld 


A  DUMMY  ANTENNA  FOR 

TESTING  RADIO  UNITS 

Installation   at    Factory    in    Palo    Alto,    Cal.,    Has    a 
Capacity  of  0.031  Microfarads 

IN  tlk>  manufacture  of  radio  units  of  larger  capacity 
than  have  heretofore  been  attempted,  the  Federal 
Telegraph  Company  found  it  necessary  to  provide  for 
its  factory  in  Palo  Alto.  Cal.,  a  dummy  antenna  which 
could  be  used  for  testing  Federal-Poulsen  arc  converters 
of  various  sizes.  Because  of  the  large  units  contem- 
plated, and  since  interference  with  nearby  commercial 
stations  had  to  be  avoided,  the  type  of  construction 
shown  in  the  accompanying  illustrations  was  developed. 
This  afforded  capacities  up  to  0.031  microfarad,  and  by 
being  of  such  construction  as  to  have  a  low  effective 
height  caused  a  minimum  of  interference. 

The  antenna  consists  of  five  parallel  layers  of  wires 
spaced  5  ft.  apart  vertically.  The  wires  in  each  layer 
are  2  ft.  apart  horizontally  and  there  is  a  10  ft.  clear- 
ance between  the  ground  and  the  lowest  point  in  the 
bottom  layer.  The  bottom  layer,  which  is  grounded, 
is  136.5  ft.  wide  with  a  maximum  length  of  262.5  ft.  The 
other  layers,  insulated  from  ground  are  20  ft.  shorter 
and  41  ft.  narrower.  The  insulated  layers  have  fifty- 
one  wires  each  and  the  grounded  layer  sixty-six  wires. 
The  two  outer  wires  on  each  side  of  the  four  top 
layers  are  size  No.  2,  because  the  edge  wires  are  not 
shielded  so  well  as  the  others  and  it  was  desired  to  pre- 
vent the  corona  which  would  otherwise  appear  at  the 
edges  of  these  layers.  With  this  exception,  No.  14  gal- 
vanized telephone  wire  was  used  in  all  layers,  and  the 
wires  are  fastened  at  each  end  to  1-in.  stranded  cables. 
Although  galvanized  wire  is  not  generally  considered 
good  practice  in  radio  work,  it  was  nevertheless  used  on 


this  antenna  because  with  the  large  number  of  wires 
employed  the  resistance  could  be  kept  within  the  usual 
limits. 

For  convenience  the  five  parallel  layers  of  the  antenna 
are  numbered  from  the  top  down.  Layers  Nos.  1  to  4 
inclusive  are  well  insulated,  as  shown  in  Fig.  1,  and  a 
long  length  of  halyard  between  the  insulation  and  the 
supporting  towers  was  provided  in  order  to  permit  of 
putting  in  more  insulation  with  suitable  corona  shields 
in  case  this  became  necessary  at  a  later  date.  Obvi- 
ously, if  this  were  done  only  layers  Nos.  1  and  5  could 
be  used,  because  the  large  diameter  of  shields  necessary 
with  such  a  long  string  of  insulators  would  otherwise 
interfere,  the  layers  being  only  5  ft.  apart.  Provision 
was  also  made  for  the  installation  of  corona  shields  on 
the  insulator  strings  now  used,  but  no  trouble  of  this 
sort  has  been  experienced  thus  far  and  these  shields 
have  not  been  added. 

Beneath  layer  No.  5  are  two  single  wires  which  are 
normally  connected  and  have  a  separate  lead  running 
into  the  laboratory.  These  have  a  capacity  of  0.002 
microfarad.  By  various  combinations  of  these  wires 
with  different  layers  of  the  antenna  a  considerable  num- 
ber of  capacities  are  available,  the  maximum  being  ob- 
tained when  layers  Nos.  1,  3  and  5  are  connected  as  the 
earth  side  of  the  system  and  Nos.  2  and  4  are  connected 
with  the  two  single  wires  as  the  high-potential  side. 
With  this  combination  the  capacity  is  0.031  micro- 
farad. The  jumpers  (Fig.  2)  used  for  connecting  the 
various  layers  consist  of  lV2-in.  copper  tube  provided 
with  suitable  clamps  and  fittings  so  that  shifting  to  dif- 
ferent capacities  is  an  easy  matter.  The  capacities  most 
commonly  used  are  0.006,  0.012,  0.017  and  0.024  micro- 
farad.   Many  others  are  available. 

Before  deciding  upon  the  exact  lengths  of  the  antenna 
wires  it  was  noted  that  with  evenly  spaced  equal  load- 


fig.   1- 


-ALL    FIVE    ANTENNA    LAYERS    TERMINATE    IN     CABLES 
WHICH   ASSUME   PARABOLIC   CURVES 


FIG.  2 — ONE  END  OF  ANTENNA,  SHOWING  JUMPER  CONNECTIONS 
AND  LEAD  INTO  LABORATORY 
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ing  the  1-in.  cables  to  which  the  wires  are  attached 
would  assume  a  parabolic  curve.  The  lengths  of  the 
wires  in  each  layer  were  calculated  accordingly,  and 
thus  a  uniform  tension  is  secured  in  the  individual  wires 
of  each  layer  without  excessive  pull  on  the  pole  supports. 

Having  tabulated  the  length  of  each  wire,  which  was 
calculated  to  the  nearest  0.01  ft.,  a  convenient  scheme 
was  devised  for  cutting  the  large  number  of  wires  to 
exact  length  so  as  to  secure  the  parabolic  curve  in  the 
1-in.  cables.  Two  short  posts,  exactly  200  ft.  apart, 
were  set  up  on  the  site  with  several  intermediate  stakes 
between.  The  wire  was  unwound  from  the  reel  near 
one  of  the  posts  and  run  out  with  a  "come  along"  grip 
to  the  desired  length  beyond  the  second  post.  A  steel 
tape  with  its  zero  on  the  second  post  was  stretched  out 
beyond  it  with  the  wire  and  the  end  of  the  wire 
was  placed  at  the  exact  tape  reading  before  signaling. 

Having  the  end  of  the  wire  held  firmly  in  place  on  the 
tape,  a  man  near  the  reel  put  steady  tension  in  the  wire 
by  means  of  a  "come  along"  grip  until  the  wire  was  just 
raised  above  the  intermediate  stakes,  and  then,  upon 
signal  from  the  man  at  the  tape,  the  wire  was  cut  with 
pliers  at  the  first  stake.  After  cutting  each  individual 
wire  the  crew,  consisting  of  two  men  at  each  end,  pro- 
ceeded at  once  to  fasten  it  in  place  on  the  1-in.  cable 
which  had  been  previously  stretched,  to  remove  twists, 
and  laid  out  on  the  ground  in  position  for  hoisting.  In 
cutting  the  wires,  1  ft.  over  and  above  finished  dimen- 


portion  of  an  annular  disk  D  of  sheet  copper,  punched 
with  teeth.  These  teeth  are  afterwards  turned  at  right 
angles,  as  shown  at  A,  B  and  C,  so  as  to  fit  into  saw 
cuts  previously  made  in  the  rotor  bar  R  (see  Figs.  4 
and  5)  ;  after  the  disks  are  all  in  place  the  joints  are 
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FIG.  3 — NIGHT  VIEW  OF  CORONA  WITH  ONE  LAYER  CHARGED 

sions  was  allowed  for  connections.  A  point  6  in.  from 
each  end  was  measured  off  with  a  rule,  and  this  point 
was  kept  at  the  inner  side  of  the  cable  while  the  end  of 
the  wire  was  given  two  turns  around  the  cable  and  suffi- 
cient wrapping  to  secure  it. 

The  antenna  as  a  whole  reaches  the  corona  point  with 
an  undamped  high-frequency  current  of  250  amp.  at  a 
frequency  of  20,000  cycles.  The  accompanying  night 
photograph  (Fig.  3)  shows  a  layer  of  the  antenna  at 
the  corona  point  during  test  of  a  200-kw.  Federal  arc 
converter.  The  antenna  is  used  by  the  Federal  Tele- 
graph Company  and  was  designed  by  its  engineering 
staff. 


Generators,  Motors  and  Transformers 

Squirrel-Cage  Motors. — In  the  use  of  squirrel-cage 
motors  trouble  is  sometimes  experienced  through  the 
connections  between  the  rotor  bars  and  short-circuiting 
rings  working  loose.  A  British  company  has  overcome 
this  by  a  method  of  rotor  construction  using  sub- 
divided end  rings  and  brazed  joints.  Each  end  ring  is 
made  in  the  form  of  two,  three  or  four  annular  disks 
per  side,  and  thereby  a  much  greater  cooling  surface 
is  obtained  than  with  a  single  ring.     Fig.  4  shows  a 


FIGS.    4    AND    5 — PORTION    OF   END-RING    DISK    AND    METHOD    OF 
CONNECTING  WITH  ROTOR  BARS 

brazed.  A  rotor  built  in  this  manner  is  practically 
indestructible,  as  there  is  no  solder  to  melt  and  the 
joints  cannot  work  loose. — London  Electrician,  Dec.  22, 
1916. 

Parallel  Operation  of  Commutating-Pole  Machines. — 
W.  B.  Weaver. — After  a  detailed  discussion  of  the  vari- 
ous aspects  of  this  problem  the  author  reaches  the  fol- 
lowing conclusions:  The  brushes  of  commutating-pole 
machines  should  be  placed  on  the  geometrical  neutral 
and  should  be  shifted  only  as  a  temporary  emergency 
measure  when  parallel  operation  cannot  be  obtained  in 
any  other  way.  The  commutating-pole  winding  should 
not  be  made  to  function  as  a  series  field,  and  should  be 
used  for  the  sole  purpose  of  insuring  good  commutation 
at  all  loads. — Elec.  Journal,   February,   1917. 

Lamps  and  Lighting 

Alternating-Current  Arc. — C.  D.  Child. — A  paper  on 
the  production  of  light  by  recombination  of  ions.  The 
work  of  Fleming  and  Petavel  on  the  intensity  of  the 
light  from  an  alternating-current  carbon  arc  at  different 
phases  was  repeated  and  a  similar  study  was  made  of 
the  flaming  arc  and  mercury  arc  in  a  vacuum.  In  every 
case  the  intensity  of  the  light  passes  through  a  minimum 
without  entirely  vanishing,  and  this  minimum  occurs 
after  the  current  passes  through  the  zero  value.  With 
the  mercury  arc  the  minimum  intensity  occurs  approxi- 
mately 1/1800  second  after  the  current  becomes  zero. 
In  this  case  the  continuance  of  the  light  indicates  that 
the  light  is  due  to  the  recombination  of  the  positive  and 
negative  ions,  since  there  is  here  no  chance  for  oxida- 
tion or  other  known  chemical  action. — Phys.  Rev.,  Jan- 
uary, 1917. 

Traction 

Tractive  Resistance  on  Curves. — Edward  C.  Schmidt 
and  Harold  H.  Dunn. — An  account  of  an  investigation 
carried  out  at  the  Engineering  Experiment  Station  of 
the  University  of  Illinois  on  the  tractive  resistance  on 
curves  of  a  28-ton  electric  car.  The  tests  were  made 
with  a  car  such  as  is  commonly  used  on  interurban 
electric  roads;  it  has  a  body  45  ft.  long  of  the  double- 
end  type  with  round  vestibules.  This  body  is  carried 
on  four-wheeled  trucks  which  are  spaced  23  ft.  3  in. 
from  center  to  center  and  which  have  a  wheelbase  of 
6  ft.  4  in.  The  car  is  equipped  with  four  50-hp.  motors, 
and  weighs  approximately  28  tons.  The  tractive  re- 
sistance of  this  car  was  determined  when  running  upon 
each  of  seven  curves  whose  curvature  varied  from  2 
to  14.5  deg.,  and  also  when  running  upon  adjacent 
tangent  track.  The  tests  demonstrate  that  for  the  car 
in  question  curve  resistance  varies  directly  with  both 
track  curvature  and  speed,  according  to  the  formula 
Rc  =  0.058  SC,  in  which  Rc  is  the  curve  resistance  ex- 
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hour,  ;uni  ('  i-  the  degrei   of  curvature.     Univ.  of  III. 
Bulletin,  Vol.  ii.  i  pt.  is.  L916. 

Installations.  Systems  and  Appliances 

Alternator  Field  Rheostat.     P.  I.    MOON.     A  d 
sum  of  the  question  when  it  la  possible  to  <>mit  alter* 
nator  field  rheostat.    A  rheostat  la  required  for  the  pur 
of  adapting  a  constant-voltage  source  of  excitation 
to  the  varj  Ing  excitat  Ion  requirements  of  the  altera 
it"  the  field  rheostat   is  omitted,  a  Buitable  source  of 
variable  excitation  must  be  provided.    The  author  dis- 
cusses the  types  of  excitation  system,  dealing  flrsi  with 
the  common  exciter  bua  or  central  direct-currenl  system 

and  with  the  individual  exeiter  system.    He    then  takes  up 

exciter  voltage  stability  and  the  range  of  exciting  volt- 
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LfJHE — I  kiKE) — 

Fid.    ('•> — INDIVIDUAL    EXCITER    SYSTEM 

age  required  at  the  alternator  collector  rings.  Automa- 
tic voltage  regulation  is  finally  discussed.  The  only  type 
of  voltage  regulator  available  until  recently  has,  as  a 
part  of  its  main  control,  a  direct-current  solenoid,  which 
is  energized  from  the  exciter  bus.  This  necessitated 
the  operation  of  the  exciters  in  multiple,  unless  a  regu- 
lator was  provided  for  each  unit.  There  is  now  available 
a  regulator  which  has  a  main  control  entirely  by  alter- 
nating current  and,  as  a  consequence,  controls  satisfac- 
torily independent  exciters,  as  well  as  exciters  in  paral- 
lel. And  where  a  separate  source  is  available  for  ener- 
gizing the  relays,  it  may  be  used  for  a  practically  unlim- 
ited range  of  exciter  voltage.  Where  an  automatic 
regulator  is  used,  each  exciter  field  circuit  includes  two 
rheostats,  as  indicated  in  Fig.  6.    One  is  intermittently 


Field    Ampcrrs 


FIG.    7 — EXCITER    CHARACTERISTICS 

short-circuited  by  the  regulator,  and  the  other,  known 
as  the  equalizing  rheostat,  is  used  for  hand  adjustment. 
In  the  diagram  a  a'  are  the  equalizing  rheostats  and  b  b' 
are  the  exciter  field  rheostats.  Let  the  exciter  satura- 
tion curve  be  represented  by  C,  Fig.  7,  and  the  volt- 
ampere  characteristic  of  the  exciter  field  winding  alone 
by  A,  and  with  equalizing  rheostat  included  by  B. 
When  the  regulator  contacts  are  closed — that  is,  the 
exciter    field    rheostat    short-circuited — the    total   field 


tance  line  hat  the  position  />'.  and  the  exciter  voM 

build    up.    With  the  contacts  open,  the  resistance 

in  the  excitei   field  circuit  [i  greater  than  before,  and 

haracteristic  has  the  position  i>.  say;  under  this 

condition  the  exciter  voltage  drop  ,    The  beating  of  the 

relaj  .  therefore,  causes  the  exciter  voltage  to  rise  and 

Call   alternately,   or   to  oscillate   aDOUl     tome   mean    value, 

;i     / /.     For  ;i   differenl   vibration  of  the   regulator,  / 

WOUld   be  somewhere  else  on   the  curve   ('.      A   change   in 

the  equalizing  rheostat  also  would  re:  nit  in  a  change  ol 
the  location  of  E.  Suppose  more  of  the  equalizing 
sistancc  is  used;  then  /.'  and  1)  assume  new  positions,  Ii' 
and  I)';  and  assuming  the  same  vibration  of  the  regU 
lator,  the  effective  resistance  of  the  shunt  field  circuit 
is  increased,  and  the  exciter  voltage  will  drop  to  some 
value  /•'.  That  this  would  happen  is  evident,  since  the 
distance  between  C  and  B  is  less  than  that  between  C 
and  />'',  so  the  tendency  of  the  exciter  voltage  to  build 
up  is  less  than  before,  and  the  distance  between  C  and 
I)'  is  greater  than  that  between  C  and  D,  hence  the 
tendency  of  the  exciter  voltage  to  drop  when  the  relay 
contacts  are  open  is  increased.  In  this  way  the  exciter 
voltage  responds  to  readjustment  of  the  equalizing 
rheostat. — Elec.  Journal,  February,  1917. 

Electrochemistry  and  Batteries 

Aluminum  Rectifier. — A.  L.  Fitch. — An  account  of 
an  experimental  investigation  on  the  counter  emf.  in 
the  aluminum  rectifier.  The  investigation  shows  that 
any  method  of  experimentation  in  which  an  appreciable 
length  of  time  must  elapse  during  the  taking  of  data, 
the  cell  being  on  closed  circuit  with  the  battery  at  least 
a  part  of  this  time,  will  introduce  serious  errors  due 
to  the  change  taking  place  in  the  cell  itself.  No  attempt 
has  before  been  made  to  explain  the  action  of  the  cell 
on  the  theory  that  the  action  is  due  to  a  double  dielectric, 
one  part  of  which  changes  with  the  time  of  open  cir- 
cuit and  the  other  with  time  of  closed  circuit.  The 
present  investigation  shows  that  such  a  theory  is  plausi- 
ble and  fully  explains  all  the  cases  investigated.  The 
cell  does  not  attain  a  steady  state  after  a  short  time  of 
closed  circuit,  nor  does  the  single  dielectric  theory  seem 
plausible.  The  theory  leads  to  the  conclusion  that  any 
electrolyte  which  liberates  oxygen  on  electrolysis  may 
be  used  in  the  rectifier.  It  also  shows  that  other  metals 
than  aluminum  should  be  available  as  anodes,  since  it 
only  requires  the  metal  to  form  a  compound  with  the 
liberated  oxygen  and  that  this  compound  has  a  rather 
high  resistance. — Phys.  Rev.,  January,  1917. 

Electrophysics  and  Magnetism 

Effect  of  Light  Upon  the  Contact  Potential  of  Sele- 
nium and  Cuprous  Oxide. — E.  H.  Kennard  and  E.  0. 
Dieterich. — An  account  of  an  experimental  research. 
The  contact  potential  of  selenium  changes  under  illumi- 
nation by  an  amount  exceeding  a  millivolt  for  0.01 
candle-foot,  and  tending  to  show  saturation  at  a  value 
of  about  — 0.1  volt  under  strong  illumination.  The 
phenomenon  is  complicated  by  fatigue  effects  and  a  slow 
drift  of  the  potential  with  time.  No  emf.  is  produced, 
however,  in  a  closed  circuit.  The  contact  potential  of 
selenium  relative  to  freshly  sandpapered  copper  is  about 
— 0.4  volt  in  the  dark.  The  surface  potential  of  a  plate 
of  cuprous  oxide  changed  under  illumination  by  about 
25  mv.,  but  the  plate  also  contained  a  small  voltaic 
emf.  which  varied  under  illumination. — Phys.  Rev., 
January,  1917. 

Emission  of  Electricity  from  Incandescent  Bodies. — 
A.  Boutaric. — The  first  part  of  an  article  in  which  the 
author  outlines  the  facts  concerning  the  emission  of 
negative  electrons  and  of  positive  ions  from  incandes- 
cent bodies. — La  Lumiere  Elec,  Dec.  23.  1916. 
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Book  Reviews 


A  Laboratory  Course  of  Practical  Electricity  for 
Vocational    Schools    and    Shop    Classes.    By 
Maurice  J.  Archbold.     New  York :     The  MacMillan 
Company.     222  pages.     Illustrated.     Price,  $1.10. 
A  manual  has  been  produced  by  the  author  that  should 
prove  very  useful  to  high  school,  vocational  and  practi- 
cal electrical  shop  students  in  carrying  out  experiments 
in  connection  with  regular  textbook  courses.    The  man- 
ual is  arranged  in  loose  leaf  form  so  that  the  teacher 
may  arrange  the  experiments  to  suit  conditions.     Most 
of  the  tests  are  arranged  for  work  with  commercial 
apparatus  which  gives  the  student  an  insight  into  the 
kind  of  work  he  will  be  required  to  do  in  the  electrical 
field. 

To  guide  the  student  in  working  the  tests  a  wiring 
diagram  for  each  experiment  is  given  in  the  appendix. 


Principles  of  the  Telephone.     By  Cyril  M.  Jansky, 
B.  S.,  B.  A.,  and  Daniel  C.  Faber,  E.  E.    New  York: 
McGraw-Hill  Book  Company,  Inc.     160  pages.     Il- 
lustrated.   Price,  $1.50. 
The  first  of  a  series  of  three  courses  devoted  to  the 
principles  of  the  telephone  is  contained  in  this  volume, 
which  is  confined  mainly  to  subscribers'  apparatus.   The 
two  parts  which  are  to  follow,  treating  of  central  office 
equipment  and  outside  construction,  are  in  preparation. 
Attention  is  given  to  both  the  Bell  and  the  independent 
apparatus. 

It  was  the  intention  of  the  authors  that  this 
series  of  courses  should  appeal  to  and  be  of  practical 
use  to  men  who  are  actively  engaged  in  the  installation, 
care  and  operation  of  telephone  apparatus.  Judging 
from  the  discussion  contained  in  the  pages  of  the  first 
course  the  reviewer  is  firmly  convinced  that  the  appeal 
is  not  made  in  vain.  Simplicity  of  diction  and  clear- 
ness of  both  illustrations  and  text,  combine  to  make  the 
courses  of  great  value  to  the  practical  men  who  wish 
to  know  the  "why"  as  well  as  the  "how." 


A  System  of  Physical  Chemistry.     In  two  volumes. 
By  William   C.   McC.   Lewis.     New  York:     Long- 
mans, Green  &  Company.     Vol.  1,  524  pages;  Vol. 
II,  552  pages.     Illustrated.     Price,  $2.50  per  vol- 
ume. 
The  "system"  which  has  been  adopted  by  Professor 
Lewis  as  his  guide  in  preparing  these  two  volumes,  re- 
gards all  physical  and  chemical  phenomena  as  divisible 
into  two  groups:      (1)   phenomena  of  physical  systems 
in   equilibrium   and    (2)    phenomena   of   such    systems 
which  have  not  reached  a  state  of  equilibrium.  By  choos- 
ing this  broad  classification  the  author  is  enabled  to  show 
the  close  relation  which  exists  between  many  phenomena 
that  appear  of  remote  relationship  indeed.     The  phe- 
nomena of  each  of  the  two  above  sub-classes  are  then 
discussed:    from    (1)    the  classical  kinetic   standpoint, 
(2)  the  thermodynamic  standpoint,  and  (3),  the  latter, 
according    to    the    modified    principles    of    statistical 
mechanics. 

Aside  from  the  outstanding  feature  of  this  interesting 
treatment  of  physical  phenomena  in  a  way  to  facilitate 
the  reader's  grouping  and  retention  of  separate  facts, 
the  volumes  have  been  brought  up  to  date  (1916)  by  in- 
cluding recent  investigations  on  the  structure  of  the 
atom,  thermodynamics  of  photo-chemical  reactions, 
theory  of  concentrated  solutions,  etc.  The  present  work 
is  one  of  a  series  of  text-books  on  physical  chemistry 
edited  by  Sir  William  Ramsay  and  issued  by  the  same 
publishers. 


Radiodynamics.  The  Wireless  Control  of  Torpedoes 
and  Other  Mechanisms.  By  B.  F.  Miessner.  New 
York:  D.  VanNostrand  Company.  206  pages.  112 
illustrations.     Price,  $2. 

This  is  intended  to  provide  a  historical  and  technical 
description  of  the  development  of  wirelessly  controlled 
mechanisms,  but  is  directed  toward  the  military  and 
non-technical  scientific  reader  as  well  as  toward  the  en- 
gineer. 

The  book  opens  with  a  discussion  of  "wireless" 
telegraphy,  including  the  obsolete  conductive  and  in- 
ductive forms  and  various  modes  of  signaling  by  sound 
and  heat  waves.  Curiously  enough,  Tesla's  earth-con- 
duction scheme  is  classified  under  "electromagnetic 
wave  systems."  The  central  portion  of  the  book  gives 
some  descriptive  matter  relating  to  various  early  at- 
tempts at  wireless  control  of  boats,  airships  and  tor- 
pedoes, and  the  author  then  takes  up  in  some  detail  the 
work  of  J.  H.  Hammond,  Jr.  (whose  assistant  he  was) 
in  improving  the  military  value  of  such  devices.  Vari- 
ous problems  of  interference  prevention,  relay  opera- 
tion, etc.,  are  discussed  and  the  author's  suggested  solu- 
tions described.  Some  ingenious  proposals  are  brought 
forward,  though  the  treatment  is  largely  amateurish 
from  the  radio-engineering  standpoint.  The  author 
seems  to  share  the  dislike  of  the  term  "audion"  which 
exists  in  some  quarters,  for  he  calls  this  device  the  "Po- 
tentio"  detector  throughout  his  book.  In  spite  of  its 
evident  weaknesses,  however,  the  reader  is  likely  to  find 
some  information  of  interest  in  the  descriptive  chap- 
ters. 


The  Emission  of  Electricity  from  Hot  Bodies.    By 
O.  W.  Richardson.     New  York:  Longmans,  Green 
&  Company.     304  pages.     Thirty-five  illustrations. 
Price,  $2.75. 
The  last  few  years  has  seen  the  commercial  develop- 
ment of  rectifiers  such  as  the  kenotron  and  the  success- 
ful  use   of  wireless   detectors   and   amplifiers   such   as 
the  audion,  both  pieces  of  apparatus  depending  for  their 
action  on  the  emission  of  electrons  from  hot  filaments. 
In   order  to   appreciate  the  possibilities   and   also  the 
limitations  of  such  apparatus  the  engineer  should  know 
something  of  the  work  that  has  been  done  on  thermionic 
currents  as  recorded  in  this  new  text. 

After  a  brief  historical  review  of  the  experimental 
data  and  of  the  theories  developed  to  explain  the  re- 
sults obtained,  the  author  derives  the  law  of  variation 
of  emission  of  electrons  with  temperature,  assuming 
that  the  laws  that  govern  the  escape  of  the  electrons 
are  the  same  as  those  that  govern  the  increase  in  vapor 
pressure  of  a  liquid  with  increase  of  temperature.  The 
experimental  data  on  the  emission  from  metals  and 
from  compounds  is  then  critically  analyzed,  one  chapter 
being  devoted  to  the  effect  of  gases,  and  the  conclusion 
is  reached  that  the  electron  emission  is  caused  by  tem- 
perature and  not  by  chemical  action. 

The  second  half  of  the  text  deals  with  the  emission 
of  the  positive  ions  that  are  found  when  the  tempera- 
ture is  not  too  high.  This  consists  of  a  transient  emis- 
sion from  fresh  wires  due  to  impurities  and  a  perma- 
nent emission  found  when  the  material  is  heated  in  an 
atmosphere  of  various  gases.  The  experimental  data 
oh  the  emission  from  heated  salts  is  then  examined, 
and  the  text  closes  with  a  short  discussion  of  a  number 
of  cases  of  gaseous  ionization  whose  origin  is  generally 
assigned  to  chemical  action. 

The  book  is  written  principally  for  physicists,  and 
does  not  give  an  account  of  the  technical  developments 
of  the  subject.  It  is  a  mine  of  information,  and  should 
be  a  source  of  inspiration  to  electrical  engineers,  by 
whom  it  can  be  read  without  difficulty. 
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Concord   Municipal   Plant   Not 
foi   Sale 

i  |  ii;k  \i    W«.i(i.n: 

Six:  I  have  before  me  your  edition 
of  .i.m  20)  L917,  and  ha\ •  noted  with 
Mtonithment  the  statement  contained 
in  the  last  paragraph  of  the  article  on 
entitled  "Municipal  Planti 
Should  Share  Coal  of  Regulation"  thai 
"Conaiderable  headway  hai  recently 
been  made  in  two  Important,"  we  cer- 
tainly appreciate  <  h«-  word  Important, 
"instance!  (Concord  and  Weatfleld)  in 
projects  for  the  sale  to  privately  owned 
companies  of  axial  Ing  municipal  plants." 

In  order  that   you  may  know  the  facts 

of  the  ease,  we  are  forwarding,  under 

separate  rover,  a  copy  of  our  report    for 

the  year  ending  Dec.  81,  1916,  and 
please  note  thai  the  writer  is  alone  re- 
sponsible for  what  lias  taken  phice  in 

Concord.  Mass.  "Business  is  husiness" 
and  "a  penny  saved  is  a  penny  earned," 
hut  the  voters  o(  the  Town  of  Concord 
did  not  wish  to  even  consider  the  propo- 
sition and  the  Municipal  Light  Board 
and  Manager  of  the  Plant  had  the  only 
contest  with  the  voters  of  the  Town 
since  the  plant  was  established  to  get  a 
majority  to  vote  for  a  committee  of 
nine  to  look  into  the  matter.  After  a 
strenuous  contest  it  was  voted  that  a 
committee  be  appointed  and  following 
a  thorough  investigation  the  committee 
unanimously  voted  against  the  purchase 
of  current  from  outside  sources. 

Would  you  say  that  "Considerable 
headway  has  recently  been  made  in 
projects  for  the  sale  to  publicly  owned 
plants  of  existing  privately  owned 
plants"  if  a  private  company  ap- 
proached a  municipal  plant  and  asked 
it  to  make  a  proposal  to  furnish  current 
wholesale  on  its  switchboard?  I  am 
quite  sure  that  you  would  not,  and  in 
the  opinion  of  the  writer  it  is  just  as 
good  business  for  a  municipal  plant  to 
take  advantage  of  any  possible  method 
of  reducing  its  expenses. 

Do  you  believe  that  either  the  Boston 
or  New  York  Edison  Companies  would 
meet  our  rates  were  they  supplying  a 
residential  community  of  6000  people? 
The  census  gives  Concord,  Mass.,  6500 
but  please  note  that  at  present  we  have 
a  population  of  about  500  in  the  Massa- 
chusetts Reformatory  that  does  not  help 
our  plant  one  bit.  We  serve  a  scattered 
community  and  have  a  plant  investment 
of  $181,000  and  more  than  $71,000  is  in 
lines  alone  with  transformers  and  me- 
ters, making  a  total  outside  investment 
of  $93,000. 

For  your  information  we  are  also 
forwarding  a  copy  of  our  Rates,  Rules 
and  Regulations  and  would  call  your  es- 
pecial attention  to  our  cooking  and  heat- 
ing rate.  We  shall  be  pleased  to  for- 
ward our  report  for  the  year  1916  when 
it  is  received  from  the  printer. 

Facts  are  facts  and  when  we  stick 
to  them  we  can  harm  no  one.  It  seems 
to  the  writer  that  in  fairness  to  Con- 
cord such  erroneous  reports  should  not 
be  broad-casted  all  over  our  country. 
If  municipal  ownership  of  public  utili- 
ties is  an  absolute  failure  it  cannot  be 
long  hidden  from  the  public  for  as  our 
martyred  President  Lincoln  said  "You 
can  fool  all  of  the  people  some  of  the 
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time   and    tome   Of    the    people    ;ill    Of    the 

time  bu1  you  cannol  fool  all  <>f  the  peo 

pie  all  Of  t  be  t  line."  This  applic  to 
municipal  as  well  as  privately  owned 
plants.  A.  W.  Lee, 

Manager     Concord     Municipal     Light 
Plant. 


Saving  $1,000,000  on   Street 
Lighting 
To  the  Editor  of  Electrical  World: 

Sir: — While  the  Chicago  street  light- 
ing system  requires  the  installation  of 
a  further  30,000  lamps  to  the  already 
existing  34,000,  the  War  Department 
has  recommended  that  the  flow  of 
water  through  the  Sanitary  District's 
power  house  at  Lockport  be  reduced 
one-third  of  the  existing  6500  cu.  ft. 
per  second.  This  would  mean  a  re- 
duction of  11,333  lamps,  whereas  there 
is  need  for  an  actual  increase  of  30,000 
lamps  during  the  next  three  or  four 
years. 

With  the  inability  to  obtain  further 
power  from  the  Sanitary  District's 
station,  because  of  the  War  Depart- 
ment's recommendation,  the  obtaining 
of  requisite  power  has  become  impera- 
tive to  meet  the  needs  of  future  lamp 
increases. 

Due  to  efficient  co-operation  between 
Commissioner  W.  G.  Keith,  of  the  de- 
partment of  gas  and  electricity,  and 
the  city  engineer  a  solution  has,  how- 
ever, been  found  which  will  be  eco- 
nomical to  both  departments,  and  which 
will,  it  is  estimated,  effect  a  saving  of 
25  per  cent  in  operating  lamps. 

The  growth  of  the  city  has  necessi- 
tated the  construction  of  a  number  of 
buildings  such  as  an  Isolation  Hos- 
pital, a  bridewell,  municipal  shops  and 
foundry.  These  buildings,  grouped  to- 
gether, require  a  heating  plant  of  con- 
siderable size;  but  while  requiring  heat 
during  the  daylight  working  hours  this 
heat,  or  a  large  portion  of  it,  would 
go  to  waste  during  the  remaining 
twenty-four  hours.  Through  co-opera- 
tion between  the  electrical  department 
and  the  city  engineer  arrangements 
have  been  made  to  utilize  this  heat 
for  street  lighting  between  the  hours 
of  4  p.m.  and  7.30  a.m.  A  steam  tur- 
bine and  generator  will  be  installed, 
its  power  being  used  in  the  city  shops, 
bridewell,  etc.,  during  the  day,  and  by 
the  city's  street  lighting  during  the 
night,  thereby  effecting  economy  to 
both  departments.  Now  that  the  prob- 
lem of  obtaining  an  economical  source 
of  power  is  solved  the  entire  proceeds 
of  the  $3,750,000  bond  issue  approved 
by  the  people  last  June  will  be  de- 
voted to  line  construction  and  other 
work  necessary  in  connection  with 
placing  the  30,000  additional  lamps  in 
service. 

These  lights  will  be  installed  in 
territories   not   at  present  lighted   and 


also   Improve   the   Illumination    In   dl 
trid      in  nfflciently    lighted.     Not    the 

least    inipoiiant    Improvement    in    the 

pi  OpOl  ed      n.    tallat  [on      <••■>  i'      I  ho 
previous     years     is     I  hat     I  he     lamps     in 
residence    districts    will    be    Operated    at 

a  low  voltage,  1  ho  reducing  the  Liabil- 
ity of  injury  and  fatal  accidents  in 
those    Instances    where    persons    come 

into   contact    with    live    wires.      The    im- 
mediate saving  by  eliminating  the 
for    constructing    a    generating    station 
for    street    lighting    will    he    $1,000,000, 

and  is  made  possible  by  co  operation  of 
the  department  of  public  works  and  the 
department  of  gas  and  electricity,  a  co- 
operation which  it  is  expected  will  in- 
crease with  time  and  as  it  increases 
will  proportionately  inure  to  the  bene- 
fit of  the  city. 

Gilbert    Rutherford. 
Evanston,  111. 


Suggestion  That  Will  Make  Scien- 
tific Data  Available  to  All 
Cambridge,  Mass.,  Jan.  26,  1917. 
To  the  Editor  of  Electrical  World: 

Sir: — The  undersigned  committee  on 
engineering  of  the  general  committee  on 
research  of  the  American  Association 
for  the  Advancement  of  Science  feels 
that  it  is  timely  to  issue  the  following 
appeal  to  the  industrial  research  labo- 
ratories of  the  country. 

In  the  course  of  work  done  in  the  nu- 
merous industrial  laboratories  of  Amer- 
ica, many  physical  and  commercial  con- 
stants and  data  of  great  scientific  in- 
terest and  value  are  doubtless  arrived 
at  and  which  may,  for  a  certain  period 
of  time,  constitute  an  asset  of  consider- 
able commercial  value  to  the  particular 
corporations  in  question.  During  this 
period  everyone  recognized  the  propri- 
etary right  of  the  industrial  laborato- 
ries to  the  retention  of  this  information. 

A  time  frequently  arrives,  however, 
when  such  scientific  information  loses 
its  commercial  value  (often  by  being  du- 
plicated in  other  laboratories),  and  just 
at  this  point  we  wish  to  impress  upon 
the  industries  their  obligation  to  enrich 
scientific  literature  with  such  facts  and 
data,  which  might  otherwise  be  lost  or 
forgotten. 

Some  of  our  industries  have  been  re- 
proached with  the  suspicion  of  acting  as 
sponges,  in  that  they  absorb  an  immense 
amount  of  useful  information  from  sci- 
entific literature  without  giving  any  re- 
turn in  kind.  This  suspicion  would  be 
entirely  removed  if,  from  time  to  time, 
scientific  information  which  has  ceased 
to  be  of  commercial  value  were  contrib- 
uted by  them  to  its  appropriate  channel 
and  thus  became  available  to  all  scien- 
tific workers  throughout  the  world. 

If  any  doubt  exists  as  to  the  appro- 
priate channel  for  the  publication  of 
such  scientific  data  and  communica- 
tions, the  secretary  of  the  A.  A.  A.  S., 
Dr.  J.  McKeen  Cattell,  Garrison-on- 
Hudson,  New  York,  will  be  glad  to  act 
as  intermediary  and  to  forward  such 
communications  to  the  proper  scientific 
body. 

A.  E.  Kennelly,  J.  W.  Richards,  A. 
Sauveur,  A.  N.  Talbot,  C.  C. 
Thomas 
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Output  Limitations  in  Direct-Cur- 
rent Machines 

To  the  Editor  of  Electrical  World: 
Sir: — The  writer  appreciates  the  op- 
portunity which  you  have  furnished  for 
publishing  my  reply  to  a  letter  by  Prof. 
Miles  Walker  simultaneously  with  his 
comment  on  my  article  published  in  the 
Oct.  21  issue  of  the  Electrical  World. 
In  that  article  I  showed  that  if  the 
maximum  voltage  between  segments  is 
limited  to  30  to  prevent  flashing  over, 
the  number  of  ampere  conductors  per 
inch  to  1000  to  limit  the  armature  heat- 
ing, and  the  peripheral  velocity  to  9000 
ft.  per  minute  so  that  standard  con- 
struction may  be  used,  then  the  maxi- 
mum permissible  speed  of  a  machine 
for  a  given  output  is  fixed  and  in  the 
particular  case  of  a  1000-kw.  machine 
must  be  less  than  about  120C  r.p.m.  for 
a   600-volt   commutat  I   then   indi- 

cated that  this  limit  was  exceeded  in 
Europe  and  cited  the  case  of  a  1000-kw., 
600-volt,  2750-r.p.m.  direct-current  gen- 
erator   designed    by    Professor    Walker 


M 


Shrink  ffi'ngs 


1000  Kw. 
600  Voir 
V50  fym. 


1000  Km. 
600  Volt 
900  ffpm 


ESSENTIAL    DIFFERENCES    IN    2750    R.P.M. 
AND  900  R.P.M.   1000  KW.   MACHINES 

and  showed  that,  to  make  such  a  ma- 
chine possible,  each  armature  coil  had 
to  be  tapped  by  a  commutator  lead  so 
as  to  give  two  commutator  segments 
per  coil  instead  of  one,  that  the  periph- 
eral velocity  of  the  armature  was  17,- 
300  ft.  per  minute  and  the  rubbing  vel- 
ocity of  the  commutator  10,000  ft.  per 
minute. 

The  essential  differences  between  a 
2750  r.p.m.  and  a  900  r.p.m.  machine  of 
1000  kw.  may  be  seen  from  the  accom- 
panying sketch.  The  constants  of  in- 
terest are, 

Kw. 1,000  1,000 

Volts 600  600 

R.p.m 2,750  900 

Poles 4  6 

Armature,  dia.,  in 24  36 

Core  length,  in 21  15 

Max.     tooth    density,     lines 

sq.   in 94,000  135.000 

Core  density,  lines  sq.  in..    68,000  85,000 

Frequency,   cycles 92  45 

Arm,    surface    vel.,    ft.    per 

min 17,300  8,500 

Comm.  rubbing  vel.,  ft.  per 

min 10,000  5,000 

Amp.  cond.,  per  in 800  880 

Circ.  mils  per  amp 550  450 

Average  volts  per  seg 17  20 

I  greatly  regret  that  any  remarks  I 
made  should  have  seemed  like  criticism 
of  Professor  Walker's  design.  If  I  were 
compelled  to  build  a  machine  of  1000 
kw.  to  run  at  2750  r.p.m.  I  should  copy 
his  design,  which  is  quite  liberal  elec- 
trically, but  I  would  say  my  prayers 
regularly  while  the  machine  was  in  op- 
eration, because  on  this  side  of  the  At- 
lantic we  have  not  had  the  long  experi- 
ence of  ultra-high-speed  commutators 
enjoyed  by  the  European  builders.  One 
of  the  large  American  companies  which 
offers  a  line  of  direct-connected  turbo 
units  and  also  a  line  of  geared  units  has 
not  received  an  order  for  one  of  the  for- 
mer machines  in  the  last  twelve  months. 


The  operating  companies  evidently   do 
not  like  the  high-speed  machine. 

The  original  article  was  really  written 
to  defend  the  present  American  practice 
in  motor  generator  speeds  as  against 
the  50  per  cent  higher  speeds  used  in 
Europe  for  the  same  output,  and  I  wish 
to  take  this  opportunity  to  express  my 
appreciation  of  Professor  Walker's  pres- 
ent book. 

Alex.  Gray. 

Cornell  University, 
Ithaca,  N.  Y. 


The  Passing  of  Brother  Potamian 

To  the  Editor  of  Electrical  World: 

Sir: — The  regularity  with  which  for- 
tune favors  institutions  of  learning  by 
bequeathing  to  them  the  hallowed  asso- 
ciations incident  to  the  life-work  of 
great  members  of  their  faculties  is  sin- 
gularly fortunate.  The  roll  of  men  pre- 
eminent in  any  department  of  progres- 
sive thought  who  have  been  intimately 
identified  with  the  life  of  a  university 
or  a  college  always  constitutes  one  of 
the  most  worthy  elements  of  its  atmos- 
phere. 

Albany  Academy,  had  its  Joseph 
Henry;  Glasgow  University,  its  Kelvin, 
and  a  long  list  of  other  seats  of  learn- 
ing could  be  made  showing  similar  asso- 
ciations. 

Manhattan  College,  in  New  York, 
may  have  other  claims  to  greatness 
based  upon  academic  achievement;  but 
in  the  realm  of  electrical  science  its 
name  and  that  of  Brother  Potamian  are 
synonymous. 

Of  inestimable  value  to  the  human 
race  is  it,  that  periodically  there  arrives 
a  man,  gifted,  competent  to  achieve  suc- 
cess in  whatever  walk  of  life  he  may 
enter;  but  who,  possibly  in  answer  to 
divine  precept,  pauses  to  analyze  and 
record  the  achievements  of  other  men. 
In  technical  literature  Brother  Pota- 
mian's  monumental  work  was  "The 
Makers  of  Electricity,"  in  the  writing 
of  which  he  collaborated  with  Dr.  James 
J.  Walsh,  of  Fordham  University.  This 
is  probably  the  most  complete  account 
we  have  of  the  biographical  history  of 
electricity,  from  Peregrinus  to  Kelvin. 

Brother  Potamian  was  ever  alive  to 
the  value  of  exact  record,  and  never 
knowingly  passed  by  an  opportunity  to 
keep  straight  the  truth  of  electrical  his- 
tory. In  an  editorial  appearing  in  the 
Electrical  World  and  Engineer,  some 
years  ago,  the  question  was  raised  as 
to  whether  Benjamin  Franklin  ever  ac- 
tually performed  the  kite  experiments 
with  which  his  name  is  associated;  and 
if  so  whether  he  was  not  anticipated  by 
M.  de  Romas,  in  France.  To  the  Jan. 
20,  1906,  issue  of  your  journal,  Brother 
Potamian  contributed  a  masterly  re- 
view of  the  evidence  in  the  controversy 
which  should  establish  for  all  time  the 
fact  that  Franklin  undoubtedly  was  the 
first  to  employ  a  kite  in  electrical  in- 
vestigation. 

As  Brother  Potamian  has  said  of 
others,  so  it  may  well  be  said  of  him: 
"The  lives  of  such  men,  who  were  in- 
spiring forces  in  their  day,  are  as  illu- 
minating  as   they   are   instructive    and 


encouraging.  Perhaps  never  more  than 
now  do  we  need  such  inspiration  and  il- 
lumination to  lift  life  to  a  higher  plane 
of  purpose  and  accomplishment  than 
that  to  which  it  is  so  prone  to  sink 
when  material  interests  attract  almost 
exclusive  attention." 

Donald  McNicol. 
New  York  City. 


Ground  Detector  Using  Three 

Voltmeters 

To  the  Editor  of  Electrical  World: 

Sir: — The  writer  was  greatly  inter- 
ested in  the  article  by  George  E.  Arm- 
strong that  appeared  in  the  Dec.  9, 
1916,  issue  of  the  Electrical  World, 
page  1145,  and  described  a  type  of 
ground  detector  in  use  on  the  lines  of 
the  Southern  California  Edison  Com- 
pany. 

The  principle  of  the  ground  de- 
tector mentioned  is  almost  identical 
with  one  that  has  been  in  use  on  the 
Brooklyn  Rapid  Transit  System  for 
the  past  seven  years.  The  chief  dif. 
ference  is  that  the  Brooklyn  company 
makes  use  of  three  voltmeters  con- 
nected across  the  secondaries  of  the 
transformers  in  place  of  the  three 
lights  used  by  the  Southern  California 
Edison  Company  to  give  the  visual  in- 
dication. 

A.  K.  Miller. 
Brooklyn,  N.  Y. 


Eliminating  Danger  from 

Transil  Oil 

To  the  Editor  of  Electrical  World: 

Sir: — The  review  of  a  German  paper 
which  appeared  in  the  Electrical 
World  of  Sept.  9,  1916,  page  533,  and 
discussed  the  possibility  of  reducing 
the  inflammability  of  transil  oil  by 
its  admixture  with  carbon  tetra- 
chloride, emphasized  the  fact  that 
at  the  present  time  transil  oil  is  a  nec- 
essary evil,  possessing  a  remarkable 
number  of  faults.  The  use  of  carbon 
tetrachloride  is  a  move  in  the  right  di- 
rection so  far  as  it  goes.  The  trouble 
is  that  it  does  not  go  very  far.  Tetra- 
chloride is  extremely  volatile,  hence  in 
mixing  it  with  oil  the  element  of  uncer- 
tainty must  be  always  present  as  to 
whether  the  oil  is  actually  inflammable 
or  non-inflammable,  while  the  fact  that 
it  attacks  brass  and  copper,  is  used 
commercially  as  a  solvent  for  rubber, 
and  is  rather  a  powerful  anaesthetic 
under  certain  conditions  all  mitigate 
against  its  use. 

There  is  no  doubt  but  that  operating 
engineers  would  welcome  a  satisfactory 
and  reliable  substitute  for  transil  oil, 
one  that  is  non-inflammable  and  one 
without  the  hygroscopic  characteristics 
of  transil  oil.  Could  such  a  substitute 
be  found,  and  it  no  doubt  will  in  time, 
insurance  rates  will  be  materially  re- 
duced as  will  also  the  relatively  high 
costs  for  fireproof  construction  and 
other  precautionary  measures  now  in 
vogue  for  preventing  fires  and  for  per- 
mitting the  oil  to  be  removed  from  the 
danger  zone  quickly  and  safely.    A  sub- 
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si n uii   m  hich  I  will  <l" 

aw  aj    with  i  hi  handling 

and  hi  II  cooled  and  oil  In  ulated 

apparatu  .   which    i     now    ne 
guai  d  orpt  ion  of  moi  • 

tun-  by  tiir  oil,  ami  tin-  rapid  reduction 
of  it  ■  dieted  i  ic    t  rength. 

'I'll.-  hygroscopic  and  Inflammable 
nature  of  transil  oil  often  works  con- 
siderable hardship,  for  the  smaller 
companies  especially,  who  cannot  afford 
effective  hut  costly  construction  meth 

ml  .  ami  thus  prefer  to  carry  their  own 
insurance     rather     than     pay     the     huh 

charged.      Trouble    is    however 
often  encountered  by  the  larger  com 
panies  on  account  of  the  opposition  of 

the  insurance  interests  against  their 
installing  Oil-Ailed  apparatus  in  close 
proximity   to   property   upon   which   they 

me  carrying  the  risk.  The  besl  e\ 
ample  of  this  is  the  substations  ami 
transformer  vaults  now  coming  into  in 
creased  usage  by  the  larger  companies 
to  supply  their  customers  using  con- 
siderable power.  These  vaults  or  com- 
mercial substations  usually  are  de- 
signed for  oil-cooled  apparatus  because 
of  the  lesser  space  factor  and  attention 
required  by  them.  Of  course,  air-cooled 
apparatus  could  be  used  where  space 
permits,  although  the  element  of  risk 
would  even  then  not  be  altogether  ab- 
sent, while  the  additional  cost  of  motor- 
driven  blower,  increased  cost  of  opera- 
tion and  supervision  would  be  strong 
deterrents.  These  transformer  sta- 
tions or  vaults  are  often  located  right 
in  the  midst  of  a  factory  building  or 
other  load  center  to  permit  of  econom- 
ical distribution,  low  copper  investment 
and  voltage  drop,  etc. 

For  several  years  past  one  company 
has  eliminated  transil  oil  in  some  of  its 
instrument  transformers  for  both  its 
own  stations  and  those  of  its  customers. 
This  company  uses  potential  transfor- 
mers of  200  watts  capacity  on  its  11,000, 
1320  and  20,000-volt  circuits,  and  it  is 
the  transformers  for  the  two  lower 
voltages  which  have  an  insulating  me- 
dium other  than  transil  oil.  Instead  of 
transil  oil  a  solid  insulating  medium  is 
employed.  This  compound  solid  at 
temperatures  below  about  40  deg.  C. 
liquifies  at  higher  temperatures.  The 
transformer  and  case  are  warmed  and 
the  warm  compound  injected,  when, 
the  transformer  cooling,  the  whole  be- 
comes a  solid  mass.  If  properly  done, 
all  interstices  are  filled  and  air  pockets 
avoided.  There  are  many  advantages 
of  employing  such  a  medium.  The 
transformer  cannot  very  well  be  placed 
in  service  without  the  insulating  me- 
dium— as  sometimes  occurs  where  oil 
is  used — because  the  compound  is  in- 
jected by  the  manufacturer;  since  the 
medium  is  solid  it  cannot  spill  during 
shipment  or  leak  through  the  case,  nor 
"breath"  due  to  atmospheric  changes 
or  absorb  moisture.  On  the  other  hand, 
its  solidity  must  surely  make  it  rather 
troublesome  to  repair  the  winding;  the 
possibility  of  air  pockets  forming  and 
the  possibility  of  ionization  of  this  air 
followed  by  disintegration  of  the  in- 
sulation and  final  failure  seems  not  out 
of  the  question.  Perhaps  the  greatest 
apparent  objection  to  a  solid  insulation 
medium   is  that  it  is   not   self-healing, 
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a  high  resistance  barrier  in  the  path  of 
current  How.  Solid  Insulation  com- 
pounds have  been  it  ed  from  time  to 
time  in  small  capacity  transformers  de- 
signed for  voltages  up  to  about  60,000, 
ami  have  proved  useful  where  move- 
ment   Of    the    Unit    from    place    to    place 

is  frequent,  because  of  the  absent 
leaks,   spilling*,  etc.,   but    the   probable 

limit  Is  thought  to  be  in  the  neighbor- 
hood of  •">  kva.,  although  this  might  be 

•  led    by   suitable   design   to    prevent 

pots.     Such   a   design,   for  B  given 

regulation,   would,  however,   not  be  the 

most   economical. 

R.  I.  Elkin. 
New  York  City. 


Work  for  Technical  Journalists  in 
Science  and  Engineering 

To  the  Editor  of  Electrical  World: 

Sir: — In  the  Electrical  World  for 
Oct.  14,  1916,  is  an  editorial  reference 
to  a  valuable  function  to  be  exercised 
by  the  scientific  and  technical  press  in 
bringing  about  closer  relations  between 
science  and  engineering.  A  recent 
movement  initiated  in  England  for  this 
purpose  may  interest  your  readers. 
This  movement  is  an  attempt  to  pro- 
mote co-operation  between  technical 
journals  and  universities  on  matters  of 
common  interest,  and  during  the  last 
few  months  steps  of  interest  have  been 
taken  to  establish  this  closer  relation. 
For  some  years*  there  has  existed  in 
England  a  Circle  of  Scientific,  Technical 
and  Trade  Journalists,  which  is  the  sec- 
tion of  the  Institute  of  Journalists 
chiefly  interested  in  scientific  and  tech- 
nical matters.  The  very  wide  and 
active  discussion  that  has  been  going 
on  regarding  the  application  of  science 
to  industry  and  the  improvement  of 
technical  education  in  this  country  has 
shown  clearly  the  need  for  fuller  co- 
operation between  engineers  and  scien- 
tists and  the  paramount  importance  of 
influencing  public  opinion  in  the  right 
direction  so  that  science  may  hold  a 
higher  place  in  public  esteem.  The  war 
presents  difficulties  in  the  direction  of 
any  widespread  educational  movement, 
since  most  of  the  colleges  have  to  a 
greater  or  less  extent  a  depleted  staff 
of  instructors  and  of  students,  and  those 
who  remain  are  necessarily  concen- 
trating much  of  their  attention  on 
special  work  arising  through  the  war. 
What  can  be  done  now  is  to  inaugurate 
a  campaign  of  education  with  the  ob- 
ject of  influencing  the  public,  and  par- 
ticularly the  manufacturers,  to  recog- 
nize the  value  of  applied  science,  so  that 
the  ground  may  be  prepared  for  future 
efforts.  Toward  this  end  the  press  can 
do  good  service,  and  the  circle  has 
already  commenced  work.  The  first  re- 
quirement is  obviously  that  journalists 
should  themselves  be  well  informed  re- 
garding modern  ideas  of  education  and 
research,  and  the  steps  that  the  authori- 
ties may  rightly  be  expected  to  take 
for  their  encouragement.     Accordingly, 
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one  by  Dr.  William  Garni  tt,  late  • 
tionai    advi  ei    to   the    London    County 
Council,  on  "The  Sphere  of  the  Scientific 
and    Technical    Press    in    Relation    be 
Technical  Education  and  Re  earch,"  and 

a  similar  paper  by  A.   P.  M .   Fleming  of 

the  British  Westinghouse  Electric  and 
Manufacturing  Company,  which  dealt 
mainly  with  industrial  research  and 
gave  an  interesting  account  of  the  de- 
velopments in  this  direction  in  the 
United  States.  Following  these  meet- 
ings steps  were  taken  with  a  view  to 
bringing  about  more  cordial  relations 
between  the  press  and  the  leading  uni- 
versities. 

On  May  31  members  of  the  circle 
were  invited  to  the  Imperial  College  of 
Science  by  the  Rt.  Hon.  Arthur  Dyke 
Acland  and  were  shown  over  the  chief 
departments  by  the  professors,  and 
given  interesting  examples  of  the 
special  work  which  the  college  is  now 
doing. 

This  precedent  has  since  been  fol- 
lowed by  the  Universities  of  Leeds  and 
of  Sheffield,  which  invited  the  circle  to 
form  a  party  of  journalists  to  visit 
these  cities  from  Oct.  10  to  12  as  the 
guests  of  the  universities.  They  visited 
the  various  departments  of  pure  and 
applied  science,  inspected  local  factories 
associated  with  the  work  of  the  univer- 
sities in  these  cities.  In  many  respects 
the  work  of  these  two  educational 
centers  is  unique,  Sheffield  being  the 
center  of  the  steel  industry  in  England, 
while  at  Leeds  there  are  important  sec- 
tions devoted  to  leather,  color,  chemis- 
try and  textile  work.  At  both  univer- 
sities a  considerable  amount  of  special 
research  work  is  being  carried  out  in 
connection  with  the  war,  and  the  lab- 
oratories have  been  organized  to  devise 
processes  for  the  making  of  material 
hitherto  imported  from  abroad. 

It  is  hoped  that  closer  and  more 
cordial  relations  between  the  universi- 
ties and  the  press  will  follow,  and  that 
the  circle  will  also  be  useful  in  in- 
fluencing public  opinion  in  other  ways. 
For  example,  the  problems  arising  in 
munition  work  at  the  present  time  have 
brought  vividly  home  to  the  English 
nation  the  need  of  scientific  manage- 
ment and  welfare  work.  These  are 
matters  that  require  constantly  to  be 
brought  before  manufacturers,  and  the 
press  can  do  valuable  service  by  keep- 
ing the  public  informed.  A  step  in  this 
direction  was  taken  with  the  reading  of 
a  paper  on  "The  Human  Element  in 
Factories"  by  B.  S.  Rowntree,  Director 
of  the  Welfare  Department  of  the 
Ministry  of  Munitions  of  War,  at  a  re- 
cent meeting  of  the  circle. 

These  are  only  a  few  instances  of  the 
good  work  to  be  done  by  co-operation 
between  the  universities  and  the  scien- 
tific and  technical  press,  and  a  broad 
development  of  the  plan  seems  possible. 
J.  S.  Dow. 

Shepherd's   Hill,   Highgate,  N.,  Lon- 
don, England. 
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NEWS   OF   THE   INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the  Technical, 
Commercial  and  Manufacturing  Fields 


INDUSTRY  HASTENS  TO  THE 

AID  OF  THE  GOVERNMENT 

Electrical  Plants  and   Fully   Equipped   Laboratories 

and  Personnel  Placed  at  Disposal  of 

Government  in  Numbers 

The  United  States  of  America,  so  far  as  industry  is 
concerned,  is  rapidly  being  placed  upon  a  war  basis. 
Reports  from  Washington  show,  as  the  result  of  the 
notification  on  Jan.  31,  1917,  of  the  German  government, 
that  unrestricted  submarine  warfare  will  be  resumed 
notwithstanding  the  protests  of  the  United  States.  A 
military  war  basis  is  also  being  brought  about,  to  a 
certain  extent. 

The  "mobilization  of  industrial  resources"  which  has 
been  so  much  talked  of  recently,  is,  in  fact,  now  being 
given  a  practical  test.  Secretary  Daniels  of  the  Navy 
Department  and  Secretary  Baker  of  the  War  Depart- 
ment have  been  in  daily  conference  with  members  of 
the  Naval  Consulting  Board  and  the  National  Defense 
Council.  There  have  been  filed  with  the  navy  depart- 
ment inventories  of  1200  manufacturing  plants  which 
could  produce  war  material,  and  a  great  many  manu- 
facturers of  all  classes  of  machinery,  chemicals,  etc., 
have  placed  their  plants  and  their  personnel  at  the  dis- 
posal of  the  government  for  use  if  needed. 

One  of  the  outward  signs  of  the  mobilization  to  be  seen 
in  Washington  is  the  fact  that  the  State,  War  and  Navy 
building  has  been  closed  to  visitors.  The  government 
departments  at  Washington  do  not  desire  calls  from  con- 
tractors, builders,  engineers,  salesmen,  etc.  They  can 
not  even  obtain  access  to  the  departments  except  upon 
written  passes  issued  before  Saturday,  Feb.  3,  and  every 
employee,  from  cabinet  officers  and  the  chiefs  of  staff 
of  the  army  and  navy  down,  is  obliged  to  present  such 
passes  to  the  sentries  on  duty.  Representatives  of  the 
industrial  resources  of  the  country  who  have  material 
to  offer  the  government  must  make  their  offers  in  writ- 
ing and  send  them  by  mail. 

The  government  is  placing  contracts  in  some  cases 
without  bids  and  in  other  cases  is  about  to  ask  for  bids 
for  millions  and  millions  of  dollars'  worth  of  equip- 
ment— all  sorts  of  machinery  and  supplies,  which  would 
place  the  country  upon  a  war  footing.  Immediate  pur- 
chase of  reserve  supplies,  depleted  because  of  the  last 
Mexican  crisis,  has  been  ordered,  and  War  Department 
purchasing  agents  were,  on  Wednesday  of  this  week, 
sent  out  into  the  open  markets  to  obtain  these  supplies. 

There  is  no  question  that  there  will  be  written  into 
the  navy  bill  authorization  for  the  Secretary  of  the 
Navy  to  take  over  for  the  government  any  private  plant 
the  government  may  need  in  a  war  emergency.  The 
government  has  already  practically  taken  over  the  pri- 
vate radio  plant  at  Tuckerton,  N.  J.,  and  within  the 
past  few  days  has  replaced  the  civilian  operators  with 
United  States  navy  operators.  Telephone,  telegraph 
and  wireless  companies  all  over  the  country  have  offered 
their  services  and  their  plants  to  the  government,  and 
upon  one  occasion  immediately  following  Germany's  an- 
nouncement, the  afternoon  of  Feb.  1,  a  practical  test  of 
governmental  use  was  put  into  effect  on  long  distance 
telephone  wires  out  of  Washington. 


Early  in  the  week  when  it  became  apparent  that  a 
national  crisis  was  fast  approaching,  the  electrical  man- 
ufacturing plants  of  the  country  in  numbers  hastened 
to  put  their  manufacturing  facilities  at  the  call  of  the 
government.  These  plants,  operated  as  they  are  by  en- 
gineers of  practically  all  kinds,  and  the  output  of  which 
has  been  developed  only  after  long  periods  of  careful 
research  in  the  best  equipped  laboratories  in  the  world, 
are  undoubtedly  in  a  position  to  furnish  the  govern- 
ment with  such  manufacturing  assistance  as  cannot  be 
found  in  any  other  industry. 

Many  plants  have  been  occupied  for  some  time  in 
manufacturing  munitions  for  England  and  her  allies 
and  as  in  most  instances,  these  war  contracts  have  been 
fulfilled,  the  plants  are  now  thoroughly  equipped  to  fur- 
nish munitions  of  war  in  large  quantities  in  a  short 
time.  The  last  eighteen  months  have  been  fruitful  in 
gaining   experience  in  the  manufacture  of  munitions. 

Electrical  manufacturers  in  offering  their  plants  to 
the  government  had  been  careful  to  state  that  every 
branch  of  the  company's  service  is  at  the  disposal  of 
the  government.  To  the  government  this  is  significant, 
for  in  addition  to  the  manufacturing  facilities,  many  of 
the  large  electrical  manufacturers  maintain  engineering 
laboratories  equipped  and  manned  to  quickly  and  effi- 
ciently investigate  practically  any  engineering  problem 
that  might  arise.  It  will  be  remembered  that  the  Naval 
Consulting  Board  at  the  very  outset  recommended  the 
expenditure  of  a  large  sum  of  money  for  the  establish- 
ment of  a  research  laboratory  where  specialists  would 
study  problems  connected  with  warfare.  By  their  ac- 
tion, the  electrical  manufacturers  have  now  placed  at 
the  disposal  of  the  government,  laboratories  and  engi- 
neering specialists  in  a  position  to  investigate  the  very 
problems  and  conditions  which  the  Naval  Consulting 
Board  had  in  mind. 


REDUCTION  IN  RATES  OF 

QUEENS  BOROUGH  COMPANY 

Voluntary  Offer  of  12-Cent  Maximum  Rate  Without 

Condition   That   Gas   Business   Shall 

Be  Considered  Too 

Carleton  Macy,  president  of  the  Queens  Borough 
Gas  &  Electric  Company,  has  proposed  a  voluntary  re- 
duction in  the  maximum  rate  for  electricity  from  13 
to  12  cents  per  kilowatt-hour,  effective  on  March  10. 
The  announcement  was  made  on  Jan.  31  at  a  hearing 
before  the  New  York  Public  Service  Commission  of  the 
First  District. 

At  a  previous  hearing,  reported  in  the  Electrical 
World  for  Jan.  13,  1917,  Mr.  Macy  stated  that  the  con- 
sent of  the  company  to  a  reduction  in  electric  rates  was 
based  upon  the  condition  that  when  rates  were  taken 
up  both  gas  and  electric  should  be  considered.  When 
the  commission  raised  the  point  that  it  would  scarcely 
be  justified  in  considering  the  electric  and  gas  business 
together,  Mr.  Macy  withdrew  his  suggestion  for  further 
consideration.  During  the  hearing  of  Jan.  31  he  said 
that  the  reduction  would  be  made  without  any  con- 
ditions. 

The    proceeding    bv    the    commission    to    determine 
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whether  the  electric  rait-    <>i   die  compan)   ihould  nut 
in-  reduced  will  be  continued  notwithstanding  tin'  volun 

reduction  proposed  by  the  company.     E2ngin< 
and  accountants  "i  tin-  commission  are  making  ■  stud) 
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NO  ACTION  ON  STANDARD 
TERMINALS  BY  N. 


E.  L.  A. 


Wiring  Committee  Has  Not  Taken  Definite  Position 

on  the  Question  of  Flat  Versus  Round 

Pron»s  on  Flatirons 

K.  s.  Half  of  Boston,  chairman  <>t'  the  wiring  com- 
mittee <>t"  the  National  Electric  Light  Association,  lias 

Called   nur   attention   to   the   tart    that    the   report    of   the 

recent  meeting  <>t'  the  wiring  committee  has  been  mis- 
interpreted so  as  to  give  the  idea  that  the  committee 
has  taken  a  definite  position  on  the  question  of  flat  ver- 
sus round  prongs  on  llatirons.  The  largest  manufac- 
ture!' of  flatirons  in  the  country  has  sent  out  a  circular 
under  date  of  Jan.  24,  stating  that  there  is  a  distinct 
sentiment  in  favor  of  flat  contacts,  either  parallel  or 
tandem,  on  separable  plugs,  and  that  the  committee 
adopted  a  resolution  suggesting  to  the  manufacturers 
that  the  round  contacts  be  dropped. 

Mr.  Hale  informs  us  that  this  is  not  the  case.  He 
said  "the  wiring  committee  has  attempted  to  arrange  a 
conference  of  the  manufacturers.  If  that  conference 
should  recommend  either  flat  or  round  prongs,  the  wir- 
ing committee  would  welcome  such  action  as  a  step  to- 
ward standardization. 

"If  the  conference  should  divide  between  flat  and 
round  prongs,  then  probably  the  best  thing  would  be 
not  to  attempt  to  standardize  until  experience  has 
shown  which  is  best. 

"The  wiring  committee  endeavors  to  accomplish 
standardization  by  getting  the  manufacturers  to  agree, 
and  until  they  agree  the  report  of  the  wiring  commit- 
tee should  not  be  regarded  as  in  any  way  indorsing  any 
one  design  as  compared  with  any  other." 


CENTRAL   STATIONS   TAKE 

STEPS  TO  PROTECT  SERVICE 

Significance  of  War  with  Germany  No  Longer  Under- 
estimated, Especially  as  So  Many  Industrial 
Plants  Depend  Upon  Electrical  Power 

As  the  war  cloud  hovers  over  this  country,  the  sig- 
nificance of  actual  hostilities  becomes  more  and  more 
apparent  to  the  central  station  operators.  Guards  have 
been  thrown  about  plants  and  the  coal  piles,  in  order  to 
ward  off  any  malicious  attempt  to  destroy  property  or 
otherwise  injure  service.  Lighting  plant  managers  who 
have  been  off  on  vacations  are  hurrying  home  in  order 
that  they  may  be  at  their  plants  should  any  emergency 
arise. 

While  there  is  sufficient  coal  at  the  present  time, 
there  is  ever  the  danger,  should  a  break  come  with  Ger- 
many and  her  allies,  of  a  serious  shortage  of  fuel.  It 
is  no  secret  that  a  great  majority  of  coal  miners  are  of 
a  nationality  whose  sympathies  might,  in  case  of  a 
break,  be  with  the  Fatherland.  There  is  also  the  chance 
that  coal  mine  operators  fearing  violence  on  the  part 
of  the  miners  might  refuse  to  allow  those  of  Teutonic 
birth,  to  enter  the  shafts  if  the  Government  does  not 
actually  intern  them.  Such  action,  it  is  almost  certain, 
would  mean  the  closing  down  of  most  of  the  great  coal 
mines. 

In  view  of  the  fact  that  so  many  of  the  nation's  in- 
dustries depend  upon  electricity  for  powTer,  a  number 


Of   winch    would   l>e  called   to   the  aid   ot    the   government 
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becomes  "i  greater  importance  than  ever,    it  is  for  thii 

on,  probably  more  than  anything  else,  that  central 

tat  ion  operate]     air  using  Buch  care  at  the  presenl 

time  to  protect  then-  properties.    In  this  connection,  the 

action  of  the   Boston    Ivlison  company   is  an  example  of 
what   is  being  done  in  other  parts  of  the  country. 

Special  precautions  have  heen  taken  at  the  L  Street 
and  Atlantic  Avenue  generating  plants  of  the  Boston 
Edison  company  against  damage  in  case  of  hostilities 
between  the  United  States  and  Germany.  Both  stations 
are  being  flood-lighted  and  strong  police  protection  has 
heen  provided  on  both  a  day  and  night  basis.  Barbed 
wire  has  been  erected  around  the  station  property,  this 
precaution  also  having  been  established  at  the  com- 
pany's general  service  buildings  on  Massachusetts  Ave- 
nue. 


BROOKLYN  ELECTRICAL  MEN 

MEET  AT  ANNUAL  DINNER 

Over  Five  Hundred  Hear  Addresses  by  W.  F.  Wells, 

Irving  T.  Bush,  Oswald  F.  Quist,  L.  H.  Pounds, 

Travis  H.  Whitney  and  J.  W.  Lieb 

The  eleventh  annual  dinner  to  the  electrical  men  of 
Brooklyn  was  held  at  the  Academy  of  Music,  Brooklyn, 
on  Feb.  1.  The  affair  was  attended  by  more  than  500 
men,  a  great  many  of  whom  are  prominent  in  indus- 
trial enterprises,  among  whom  were  Elmer  A.  Sperry, 
inventor  of  the  gyroscope;  Irving  T.  Bush,  president  of 
the  Bush  Terminal  Company;  John  W.  Lieb,  vice-presi- 
dent of  the  New  York  Edison  Company;  T.  C.  Martin, 
secretary  of  the  National  Electric  Light  Association, 
and  three  public  service  commissioners.  T.  I.  Jones, 
general  sales  agent  of  the  company,  as  toastmaster, 
introduced  the  speakers,  who  spoke  on  the  subjects 
noted:  W.  F.  Wells,  vice-president  of  the  Brooklyn  Edi- 
son company,  "Brooklyn  and  the  Brooklyn  Edison  Com- 
pany"; Irving  T.  Bush,  "Brooklyn  as  an  Industrial 
Center";  Oswald  F.  Quist,  president  of  the  Kilowatt 
Club,  "The  Contractor  and  the  Company";  Lewis  H. 
Pounds,  borough  president,  "Brooklyn's  Future,"  and 
Travis  H.  Whitney,  public  service  commissioner,  "The 
Public  Service  Commission."  J.  W.  Lieb  also  spoke  in- 
formally. 

The  theme  of  the  dinner  was  "Industrial  Brooklyn," 
and  was  strictly  a  "Boost  Brooklyn"  affair,  the  slogans 
in  electric  letters,  "Brooklyn  for  All"  and  "All  for 
Brooklyn"  exemplifying  this  idea.  The  banquet  hall 
was  lighted  by  hidden  flood-lighting  projectors  in  colors, 
which  gave  a  beautiful  vari-colored  effect  that  was 
spectacular  to  the  extreme. 


RELIEF  PLANNED  FOR  THE 

BOSTON  ELEVATED  RAILWAY 

Special    Commission    Recommends    Two    Measures, 

One  Laying  No  Burden  on  Public  and  Other 

Costing    Public    Something 

When  an  electric  railway  serving  a  metropolitan  com- 
munity as  large  as  Greater  Boston,  with  no  "water" 
in  its  capitalization,  and  with  a  notably  efficient  man- 
agement, appeals  for  financial  assistance,  the  disposition 
of  its  case  becomes  of  general  interest  to  public  utility 
men.  The  special  commission  which  has  been  investi- 
gating the  Boston  Elevated  Railway  Company's  finances 
has  just  made  its  report  to  the  Massachusetts  Legisla- 
ture, and  it  is  noteworthy  that  two  classes  of  relief 
measures  are  recommended :   First,  measures  which  will 
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not  lay  any  burden  upon  the  public,  and,  second,  meas- 
ures which  may  actually  cost  the  public  something. 

Under  the  first  head  fall,  the  sale  of  the  Cambridge 
subway  by  the  company  to  the  State,  the  return  of 
$500,000  guarantee  fund  deposited  with  the  State  in  the 
early  days  of  the  company's  history,  the  grant  of  the 
right  of  eminent  domain  for  the  establishment  of  free 
bodily  transfer  inclosures  where  the  abuses  of  paper 
checks  will  be  eliminated,  the  temporary  capitalization 
of  replacements  and  the  institution  of  a  graduated 
rental  for  new  subways,  so  that  the  burden  of  these  last 
can  be  gradually  assumed  as  these  costly  structures 
grow  in  usefulness.  Under  the  second  classification  fall 
a  certain  reduction  in  taxation  based  upon  earnings  and 
representing  seven-eighths  of  1  per  cent  of  gross.  No 
increase  in  fares  or  charges  for  transfers  is  favored  at 
this  time,  but  the  commission  believes  that  if  the  meas- 
ures recommended  are  granted  the  company's  financial 
needs  will  be  met  for  at  least  three  years.  A  detailed 
investigation  by  the  Public  Service  Commission,  with 
an  appropriation  for  expert  assistance,  to  inquire  into 
the  efficiency  of  the  company's  administration  and  to 
report  to  the  Legislature  of  1918,  coincident  with  a  re- 
port by  the  Boston  Transit  Commission  as  to  future 
subway  development  at  Boston,  concludes  the  commis- 
sion's report. 


NORTHERN  WHITE  CEDAR 

ASSOCIATION  CONVENTION 

Pole  Production  for  1916  Considered  Good — Adver- 
tising and  Insurance  Also  Discussed — J.  C.  Kirk- 
patrick  of  Escanaba,  Mich.,  Elected  President 

The  twenty-first  annual  meeting  of  the  Northern 
White  Cedar  Association  was  held  at  Minneapolis, 
Minn.,  on  Jan.  29  and  30.  In  his  presidential  address 
T.  M.  Partridge,  Minneapolis,  said  one  of  the  most  im- 
portant features  of  the  association's  work  during  the 
past  year  had  been  its  co-operative  advertising  cam- 
paign. As  a  result  of  an  expenditure  of  $5,000  in  the 
leading  technical  and  trade  journals  he  said  the  secre- 
tary had  received  inquiries  from  all  sections  of  the 
United  States  and  Canada  and  from  several  foreign 
countries  asking  for  further  information  about  cedar 
poles.  Later  in  the  meeting  the  association  voted  to 
continue  its  publicity  work  along  the  lines  adopted 
last  year. 

L.  A.  Furlong,  Minneapolis,  speaking  for  the  asso- 
ciation's pole  committee,  called  attention  to  the  fact 
that  the  year's  shipment  of  20-ft.  poles  closely  approxi- 
mated the  average  sales  for  the  five  preceding  years. 
The  shipments  of  25-ft.  and  longer  poles  were  35,000 
less  than  the  average  sales  over  the  last  five  years. 
This  is  considered  an  excellent  record  in  view  of  the 
fact  that  metals  used  in  line  construction  have  ad- 
vanced so  much  in  price  within  the  last  year,  and  this 
tended  to  curtail  line  construction.  Mr.  Furlong  urged 
the  members  of  the  association  to  take  these  figures  into 
consideration  in  providing  stocks  for  the  coming  year 
in  order  that  they  could  be  able  to  furnish  prompt  de- 
liveries on  poles.  W.  L.  Lafean,  Chicago,  reporting 
for  the  insurance  committee,  recommended  that  in  the 
future  each  member  should  place  all  insurance  with  a 
single  company  through  one  agent.  This  was  consid- 
ered better  than  the  plan  which  has  been  followed  in 
the  past,  because  it  is  believed  that  less  difficulty  in 
settling  claims  will  result. 

The  election  of  officers  resulted  as  follows :  President, 
J.  C.  Kirkpatrick,  Escanaba,  Mich. ;  vice-president,  J.  E. 
Gerich,  Milwaukee,  Wis.;  treasurer,  W.  B.  Thomas, 
Manistique,  Mich.;  secretary,  N.  E.  Boucher,  Minne- 
apolis. 


RELATION  OF  PUBLIC 

UTILITIES  TO  THE  PUBLIC 

W.  W.  Freeman  Pleads  for  Sympathetic  Co-operation 

on  the  Part  of  the  Public  and  for  Rewarding 

Efficient  Operation  by  Higher  Returns 

At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  in  Chicago  on  Jan.  31,  W.  F.  Free- 
man, president  of  the  Union  Gas  &  Electric  Company 
and  chairman  of  the  public  policy  committee  of  the 
N.  E.  L.  A.,  read  a  paper  on  the  "Relation  of  Public 
Utilities  to  the  Public,"  the  features  of  which  are  given 
in  abstract  below: 

"It  is  comparatively  easy  to  define  the  proper  rela- 
tion of  public  utilities  to  the  public,  but  very  difficult, 
under  present  conditions,  to  produce  such  relationship 
in  actual  practice. 

"The  primary  excuse  for  the  public  utility  is  the 
need  of  the  public  for  the  service  which  the  utility  is 
created  to  render.  If  such  service  is  rendered  efficiently 
and  honestly,  the  utility  is  a  distinct  benefit  to  the 
public  and  is  entitled  to  be  recognized  as  such.  The 
chief  obligation  on  the  part  of  the  utility  is  that  the 
service  shall  be  first-class  and  the  rates  reasonable, 
and,  on  the  part  of  the  public,  that  these  conditions 
being  met,  no  restrictions  shall  be  imposed  which  make 
it  impossible  or  difficult  for  the  utility  to  perform  its 
proper  functions. 

"Upon  this  outline  of  axiomatic  principles,  there  is 
probably  little  disagreement  in  any  quarter.  The  diffi- 
culty arises  principally  in  the  fact  that  partisans  on 
both  sides  claim  that  the  opposing  side  is  unwilling 
intelligently  and  impartially  to  ascertain  the  facts  gov- 
erning the  cost  and  character  of  the  service,  and  to  be 
bound  by  them."  Mr.  Freeman  said  "he  thoroughly  be- 
lieves that  the  public  utilities  generally  are  keenly  alive 
to  their  full  measure  of  responsibility  to  the  public  and 
are  anxious  to  have  the  public  know  this  and  have  true 
and  full  knowledge  of  all  of  the  facts  which  bear  upon 
their  proper  relations.  He  believes  also  that  a  majority 
of  the  public  are  equally  sincere  in  a  desire  to  acquaint 
themselves  with  the  facts  and  deal  fairly  with  the  public 
utilties  according  to  their  idea  of  justice. 

"The  secret  to  the  securing  of  public  support  for 
public  utilities  consists  in  arousing  the  enlightened  self- 
interest  of  the  public  to  a  realization  of  the  fact  that 
only  a  prosperous  public  utility  can  serve  the  public 
satisfactorily  and  acceptably.  A  financially  impover- 
ished utility  cannot  serve  the  public  acceptably  any  more 
than  an  unnourished  servant  can  do  good  work  for  his 
employer.  Starvation  wages  never  produced  a  good  out- 
put for  any  employer,  and  it  is  as  invariably  true  that 
a  public  utility,  living  from  hand  to  mouth,  is  unable 
to  give  first-class  service  to  the  public.  This  matter 
goes  deeper  than  the  mere  question  of  wages  and  food. 
Every  thoughtful  person  realizes  that  an  employer  who 
is  constantly  criticizing  his  men  without  just  cause,  or 
who  permits  others  to  do  so,  is  thereby  reducing  the 
efficiency  of  their  work  and  injuring  his  own  interests. 
Correspondingly,  a  public  utility  which  is  subjected  con- 
tinually to  criticism  and  abuse  from  thoughtless  or 
malicious  elements  in  the  community  is  thereby  pre- 
vented from  rendering  to  the  public  as  loyal  and  effi- 
cient service  as  it  could  otherwise  do." 

The  speaker  then,  outlined  certain  conditions  which 
ought  to  be  guaranteed  to  public  utilities  by  the  public 
which  they  serve,  in  order  that  the  service  shall  be 
adequate  and  satisfactory  at  all  times.  Prefacing  these 
conditions,  he  repeated  that  the  public  utility  is  bound 
initially  to  the  twofold  obligation  of  good  service  and 
reasonable  rates.  These  should  be  demanded  by  the 
public  as  the  consideration  for  the  right  to  serve  the 
public. 
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"The  first  of  these  conditions  is  the  protection  by 
the  public  of  the  bonafide  Investmenl  of  the  utility, 
rhis  can  only  be  done  i>.\  earnings  sufficient  to  Insure 
'lie  stability  of  the  property,  which  must  include  an 
adequate  rate  of  return  to  the  investors,  so  as  to  Induce 
new  capital,  as  required  from  time  t<>  time  for  the 
expansion  of  the  business  in  the  public  interest.  A 
to  the  reasonable  rate  Of  return,  neither  the  company 
nor  the  public  can  assume  tn  determine  the  same  as 
against  the  investor  who  must  furnish  the  capital,     n 

public    utilities   are   restricted    tO   rati's  of    return   which 

are  unsatisfactory   to  investors,  the  inevitable   result 

will  he  to  curtail  further  investments  in  utilities,  which 
will  mean  denial  of  extended  service  and  impairment 
<>f  the  present  service  to  the  public. 

"There  has  been  a  tendency  in  past  years  arbitrarily 
to  determine  certain  fixed  percentages  as  representing 
the  allowable  fair  rate  of  return  for  public  utilities; 
these  percentages  in  some  instances  being  as  low  as  6 
per  cent  per  annum,  more  often  7,  7.5  or  8  per  cent,  and 
in  some  particular  eases  as  high  as  9  or  10  per  cent. 
It  must  be  recognized  that  unless  the  rate  of  return 
allowed  to  public  utilities  is  comparable  to  the  returns 
allowed  in  other  lines  of  business,  where  the  risk  is  no 
greater,  that  the  inevitable  result  must  be  disastrous  to 
the  public."  The  speaker  said  that  if  the  public  in- 
terest is  to  be  best  served  the  attitude  of  regulatory 
bodies  in  this  respect  must  be  liberalized  in  the  future. 

"Another  very  desirable  condition  is  to  furnish  the 
public  utility  with  sufficient  incentive  to  unusual  effi- 
ciency, to  insure  the  highest  grade  of  service  at  all 
times.  This  can  only  be  done  effectively  through  a 
proper  sharing  of  the  advantages  of  such  unusual  effi- 
ciency between  the  company  and  the  public.  An  abso- 
lute limitation  as  to  net  earnings,  irrespective  of  the 
efficiency  of  the  service  rendered,  can  never  result  in 
the  highest  degree  of  efficiency.  Human  nature  does 
not  permit  100  per  cent  efficiency  at  all  times  without 
some  selfish  inducements  being  offered.  In  other  words, 
there  must  be  a  stake  if  the  company  is  to  be  expected 
to  play  the  game  at  high  pressure.  Regulation  of  prices, 
based  solely  upon  definite  rates  of  return,  tend  to  care- 
lessness as  to  expenses  since  the  company  has  nothing 
particularly  to  gain  by  reducing  its  expenses  after  the 
net  revenue  is  equal  to  the  allowable  rate  of  return. 
The  public  would  be  better  served  in  such  a  case  if 
efficiency  were  stimulated  by  a  division  of  results. 
Maximum  efficiency  is  what  the  public  should  seek  and 
the  necessary  and  reasonable  compensation  for  same 
should  be  promptly  forthcoming. 

"The  advantages  to  all  of  the  application  of  these 
primary  principles  to  the  improvement  of  our  public 
relations  seem  so  obvious  that  it  appears  strange,  in- 
deed, that  there  should  be  any  hesitation  at  all  about 
their  recognition  and  general  adoption." 


hydraulic  engineering.    Special  attention  will  i>e  ^iven 

to    examinations    and    reports    on    canals,    harbors,    dry 

docks,    terminals,    dams,    water  power    developments, 
water  supply,  purification  of  tropical  waters,  refrigera 
tion,  reinforced  concrete  structures,  organization,  man 
agement  and  public  ut ility  work. 


GENERAL  GOETHALS  ENGAGES 

IN  PRIVATE  PRACTICE 

Opens    an    Office    in    New    York    City    for    General 

Consulting  Practice  in  Civil,  Mechanical, 

Electrical  and  Hydraulic  Engineering 

Gen.  George  W.  Goethals,  recently  chief  engineer  of 
the  Panama  Canal  and  Governor  of  the  Canal  Zone,  has 
announced  the  opening  of  consulting  engineering  offices 
in  the  Wall  Street  Exchange  Building,  43  Exchange 
Place,  New  York  City.  General  Goethals  has  associated 
with  him  experienced  specialists,  including  George  M. 
Wells,  former  resident  engineer  in  charge  of  building 
construction,  Canal  Zone,  and  will  engage  in  a  general 
consulting  practice  in  civil,  electrical,  mechanical  and 


TELEPHONE  SITUATION  IN 

NEW  YORK'S  CITY  DEPARTMENTS 

Analysis   Made   to    Determine   Whether  or    Not   the 

City  Is  Receiving  Adequate  Duct  Space  for 

Its  Municipal  Circuits 

A  comprehensive  analysis  of  the  entire  telephone* 
situation  in  all  the  departments  of  the  city  of  New  York 
was  recently  made  by  Putnam  A.  Bates,  as  electrical 
engineer  for  a  special  telephone  and  subway  committee 
appointed  by  the  city  Comptroller  and  Mayor.  The 
three  following  subjects  were  the  basis  of  the  analysis: 
(1)  The  classes  of  service  supplied  and  the  business 
relation  of  the  New  York  Telephone  Company  with  the 
city.  (2)  The  value  of  the  complete  service  in  compari- 
son to  the  total  amount  paid  annually  to  the  telephone 
company  by  the  city.  (3)  Whether  or  not  the  city  i« 
receiving  from  the  telephone  company  and  the  subway 
companies  adequate  duct  space  in  the  subways  for  the 
proper  installation  of  its  fire,  police  and  other  depart- 
mental wires  and  cables. 

The  opinion  of  the  committee  in  answer  to  the  first 
question  was  summed  up  briefly  by  saying  (1)  that 
the  classes  of  telephone  service  supplied  at  present  vary 
to  a  considerable  degree;  (2)  that  the  business  relations 
of  the  telephone  company  with  the  city  are  not  as  con- 
crete as  they  should  be,  and  (3)  that  the  magnitude  of 
the  city's  telephone  business,  if  it  could  be  provided  for 
in  its  contract,  would  justify  an  increase  from  25  per 
cent  to  50  per  cent  in  the  discount  allowed. 

In  answer  to  the  second  question,  the  committee 
stated  that,  after  full  data  of  requirements  and  terms 
have  been  accumulated,  the  evidence  will  be  conclusive 
for  the  installation  of  a  control  switchboard  in  charge 
of  the  Mayor's  department  or  the  borough  president. 
While  it  has  been  suggested  that  it  might  be  more  ex- 
pedient to  begin  with  those  departments  entering  the 
combination  voluntarily  and  trust  to  attracting  the 
others  by  demonstrated  success,  there  is  really  no  fea- 
ture of  this  centralized  switchboard  problem  that  does 
not  permit  of  being  successfully  worked  out.  It  was 
recommended  that  in  the  Municipal  Building  as  well  as 
in  other  important  buildings  of  the  city  where  extensive 
telephone  service  is  employed,  that  the  switchboard  plan 
be  promptly  adopted. 

Regarding  subways,  the  committee  is  of  the  opinion 
that  it  would  be  highly  desirable  for  the  city  to  exercise 
its  privilege  of  recapture  of  these  subways,  as  the  large 
gross  rentals  with  the  slight  attendant  cost  of  opera- 
tion and  maintenance  would  add  greatly  to  the  city's 
revenue,  and  pending  a  permanent  or  satisfactory  ad- 
justment of  the  entire  matter,  and  provided  that  the 
city  may  require  the  subway  companies  to  build  such 
subways  as  the  city  may  need  without  cost  to  the  city. 
This  construction  work  is  to  be  supervised  by  the  city 
so  that  the  true  cost  may  be  determined  during  the 
process  of  construction.  From  this  it  is  believed  that 
the  most  comprehensive  subway  system  for  both  de- 
partmental and  commercial  interests  will  result  by  fol- 
lowing out  the  procedure  already  taken  by  the  fire 
department,  when  it  adopted  the  course  of  requiring 
that  the  subway  companies  provide  all  the  subway  con- 
struction necessary  for  the  laying  underground  of  the 
departmental  cables. 
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NEW  YORK  STATE  MOTOR 

VEHICLE  TAX  INCREASED 

Flat  Rate  of  $5  a  Year  Raised  to  $15  to  $70  a  Year, 

Depending  Upon  the  Capacity  of  the  Machine — 

Owners  Protest 

The  New  York  State  Senate  on  Tuesday  passed  the 
bill  raising  the  State  license  fee  on  all  motor  trucks  and 
automobile  buses  from  a  flat  rate  of  $5  a  year  to  a 
measured  rate  having  a  minimum  of  $15  and  running 
to  $70,  dependent  upon  the  capacity  of  the  truck. 

The  bill  was  designed  to  produce  additional  revenue 
for  the  State.  It  has  been  variously  estimated  that  the 
increased  revenue  will  be  between  $500,000  and 
$650,000  annually. 

There  was  a  hearing  before  Governor  Whitman  on 
Feb.  6  on  the  recently  passed  Hewitt  bill,  which  provides 
for  the  payment  of  increased,  graduated  registration 
fees  by  the  owners  of  auto  buses  and  commercial  motor 
trucks.  The  Governor  informed  the  automobile  men 
that  he  was  in  favor  of  their  proposal  to  have  a  new 
commission  study  the  situation  with  a  view  to  remedy- 
ing any  injustices  which  the  new  tax  law  might  inflict. 

The  contention  of  the  truck  owners  is  that  the  law 
was  rushed  through  both  houses  of  the  Legislature,  giv- 
ing them  no  chance  to  be  heard.  The  commission  ap- 
pointed last  year  was  authorized  to  fix  fees  for  auto 
trucks  only.  It  sent  to  the  Legislature  at  the  opening 
of  the  session  a  schedule,  which  the  automobile  men  say 
they  did  not  have  an  opportunity  to  study. 

Senator  Brown,  majority  leader,  admitted  later  he 
would  agree  to  the  introduction  of  amendments  chang- 
ing certain  minor  features  of  the  bill.  The  Governor  at 
the  close  of  the  hearing  informed  Charles  G.  Bond,  coun- 
sel for  the  Motor  Truck  Club,  that  he  favored  the  pro- 
posal of  the  club  for  another  commission  to  put  the  tax 
on  a  more  scientific  basis,  but  that  will  bring  no  relief 
to  the  truck  owners  this  year. 


WATER  POWER  LEGISLATION 

Congressional    Action    Subject    to    the    Whims    of 

Senators  Who  Seem  Disinclined  to 

Bestir  Themselves 

As  the  result  of  opposition  in  the  Senate,  principally 
on  the  part  of  Senator  Fall  of  New  Mexico,  there  has 
been  but  little  consideration  in  that  body  of  the  bill  to 
provide  for  the  development  of  water  power  and  the  use 
of  public  lands  in  relation  thereto. 

Senator  Walsh  of  Montana,  who  has  the  bill  in  charge, 
has  forced  the  measure  before  the  Senate  once  or  twice 
at  afternoon  and  night  sessions,  but  no  progress  was 
made.  Senator  Townsend  of  Michigan  has  also  ob- 
jected to  consideration  of  the  bill,  because,  he  said,  he 
believes  "the  bill  is  simply  being  used  as  a  buffer  to  pre- 
vent the  consideration  of  other  legislation,  and  I  do  not 
care  to  sit  quietly  by  and  allow  that  to  be  done  if  it  can 
possibly  be  prevented." 

One  of  the  most  serious  stumbling  blocks  in  the  way 
of  the  bill  has  been  presented  by  Senator  Fall,  who  has 
announced  that  he  will  vote  against  the  measure,  "with 
or  without  discussion,"  an  attitude  that  will  have  its  ef- 
fect on  other  Senators  because  of  the  state  Senator  Fall 
comes  from  and  the  presumable  interest  of  that  State  in 
the  measure. 

The  curious  fact  has  developed  that  Senator  Fall's  ob- 
jection, or  at  least  one  of  them,  to  the  bill,  is  that  two 
years  ago,  during  the  consideration  in  committee  of  a 
bill  concerning  public  lands  and  radium,  while  he  was 
a  member  of  the  committee,  he  endeavored  to  obtain 
from   Senator  Walsh   permission  to  go   to   New  York 


to  attend  to  some  business,  and,  he  said,  Senator  Walsh 
informed  him  he  could  not  be  spared.  This  personal 
feeling  brought  about  an  interesting  colloquy  in  the 
Senate  between  the  two  legislators  during  which  much 
feeling  was  shown,  and  it  served  to  indicate  that  Sen- 
ator Fall  is  an  avowed  enemy  of  the  bill,  an  important 
fact  when  it  is  considered  that  by  reason  of  the  Sen- 
atorial courtesy  which  prevails  in  the  Senate  in  the 
absence  of  set  rules  any  one  Senator  can  block  any 
legislative  program. 


ACTION  BY  UNITED  STATES 

CHAMBER  OF  COMMERCE 

Revenue  Bill  Criticised,  Federal  Trade  Commission 

Commended,  Daylight  Saving  Indorsed  and  New 

Work  Found  for  Department  of  Commerce 

Several  important  resolutions  were  passed  by  the 
Chamber  of  Commerce  of  the  United  States  at  its  con- 
vention held  in  Washington  last  week,  of  concern  to  the 
business  interests  of  the  country.  One  of  the  most  im- 
portant of  these  was  to  voice  the  sentiment  of  the  busi- 
ness men  in  every  State  in  the  Union  of  "profound 
appreciation  of  the  gravity  of  the  international  rela- 
tions which  now  confront  the  country"  and  "solemnly 
pledging"  the  business  men  "to  stand  as  one  behind 
the  President  in  patriotic  purpose  whatever  the  event- 
uality." 

The  Chamber  reaffirmed  its  devotion  to  the  program 
of  increased  military  preparedness,  and  pledged  its 
support  to  any  just  and  reasonable  measures  of  taxa- 
tion which  the  government  may  see  fit  to  adopt,  "but," 
the  resolution  read,  "it  feels  compelled  to  protest  against 
the  inequitable  and  discriminatory  methods  of  taxation 
proposed  in  the  bill  now  in  the  House  of  Representa- 
tives providing  for  a  tax  on  excess  profits  of  corpora- 
tions and  co-partnerships."  The  Chamber  urged  that 
any  bill  passed  by  Congress  to  raise  taxes  should  ac- 
complish these  purposes  "along  lines  of  fairness  to  all 
interests  of  the  country  so  that  all  citizens  should  pay 
their  just  share  of  the  tax." 

The  Chamber  commended  the  Federal  Trade  Com- 
mission "as  expressed  by  its  action  in  freely  conferring 
with  business  as  represented  in  trade  associations  and 
assisting  by  constructive  suggestion  in  guiding  it  along 
lines  consistent  with  progress,  existing  law,  and  the 
public  welfare." 

"Daylight  saving"  was  indorsed  and  legislation 
recommended  by  Congress.  The  Chamber  reaffirmed 
the  proposals  which  have  been  made  for  budgetary 
procedure  in  national  affairs,  alluding  to  the  fact  that 
the  appropriations  before  the  present  Congress,  when 
it  opened,  amounted  to  $1,600,000,000.  The  Chamber 
urged  the  creation  for  a  period  of  not  less  than  five 
years  of  a  salaried  commission  to  be  appointed  by  the 
President  of  the  United  States  to  consist  of  trained 
economists  and  statisticians  as  a  central  agency 
through  which  the  statistical  activities  of  the  Govern- 
ment, such  as  the  Census  Bureau,  may  be  correlated. 

The  committee  on  the  Department  of  Commerce  pro- 
posed certain  new  departmental  activities  as  follows: 

First,  the  department  should  find  out  what  it  costs  to 
do  business  in  the  United  States.  As  the  department 
found  out  enough  such  facts  to  proceed  with,  it  should, 
as  its  second  new  function,  deduce  from  them  sets  of 
reasonably  attainable  standards,  for  the  various  items 
of  expense  in  the  various  lines  of  business.  The  third 
new  function  would  be  to  tell  the  manufacturer  and 
business  man,  that  is,  to  circulate  information  concern- 
ing the  methods  of  the  more  efficient.  The  fourth  new 
function  would  be  the  working  out  of  still  better  meth- 
ods than  the  department  found  in  use  in  any  actual 
business. 
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i  ortifical  Ion       \ ppi <>|n  i.ii  loot.      Tha 

Shelley    lull  foi 

fortil  ind   othei    works   of   da 

fei 

mi:  $61, .i"1"   ui    increase  of  $22,000, 

000  over  the  amount  appropriated  for 
the  fl  ical  year  1916  L917.  Among  the 
principal   in»  lan  i<«l   in   the  lull 

the  following:  Electric  light  and 
power  plants  at  aeacoasl  fortiflcationa, 
$110,000  and  searchlight!  for  [mportanl 
bar  ,000. 

Bareto*      Management      Association 
Formed.    The  W,  S.  Baratow  Man. 
menl  Association  baa  been  Incorporated 
for  the  purpoae  of  supervising  the  man- 
Yemeni    of    the    subsidiary    properties 
of  the  Eastern   Power  &   Light   Corpo 
ration  ami  the  General  (las  &   Electric 
Company.    W.  S.  Barstow  A  Company. 
Inc.,   which   lias   heretofore   supervised 
the  management  of  the  subsidiary  prop- 
erties  will   continue   in   general   execu 
ti\f  charge  and  also  control  their  finan- 
cial  operations. 

\e\N  Large  Holding  Company. — A 
new  holding  company  to  be  known  as 
the  National  Utilities  Company  lias 
been  incorporated  with  a  capital  of 
$10,000,000  to  take  over  the  National 
Properties  Company,  the  National  (las, 
Electric  Light  &  Power  Company  and 
the  Jersey  Central  Traction  Company. 
These  subsidiaries  serve  about  fifty 
municipalities  with  net  gross  earnings 
for  the  past  year  of  $9,327,700.  Van 
Horn  Ely,  president  of  the  National 
Properties  Company,  will  be  president 
of  the  new  company. 

Improvements  Being  Sought  in  Meth- 
ods of  Generating  Electricity  by  Wind 
Power. — Experiments  are  being  con- 
ducted by  the  electrical  engineering 
department  of  the  State  Agricultural 
College  at  Manhattan,  Kan.,  seeking 
improvements  in  the  method  of  gen- 
erating electricity  from  windmill  power. 
In  the  present  tests,  the  generator  is 
mounted  on  the  head  of  the  mill,  and 
geared  direct,  instead  of  being  belted 
to  the  mill  at  its  foot,  as  in  the  previ- 
ous tests.  The  necessity  seems  to  be 
for  mills  that  require  lower  wind  veloci- 
ties to  start  them  than  mills  now  avail- 
able, since  there  is  too  much  idle  time 
for  mills,  and  too  large  a  necessity  for 
batteries  and  storage  during  running 
time. 

Increased  Powers  for  New  Jersey 
Utility  Board. — To  avoid  the  necessity 
for  opening  up  improved  thoroughfares 
a  bill  has  been  introduced  in  the  New 
Jersey  Legislature  providing  jurisdic- 
tion over  the  installation  of  conduit 
lines,  gas,  sewer  and  water  pipes  by  the 
Board  of  Public  Utility  Commissioners. 
The  measure  authorizes  the  board  to 
order  the  installation  of  such  improve- 
ments before  a  street  is  permanently 
improved  in  cases  where  there  are  not 
sufficient  consumers  along  the  thor- 
oughfare to  make  the  investment  prof- 
itable at  the  time.  In  this,  however, 
the  board  must  be  assured  of  reason- 
able interest  charges  upon  the  invest- 
ment which  the  particular  company 
must  make  until  such  time  as  new 
property  owners  render  a  profitable  in- 
vestment. 


Current  News 
and  Notes 

electrical  happenings 
throughout   the  world,  together  with 

In icf  iinirs  of  general  intere  i 


College   Gives    Electrical   Course   fox 

Women.        \     COU1    e,     it      is     iindci 

will  be  riven  at  the  University  of  I  all 

fomia      in      household      electricity      for 

women.  Attention  will  be  given  to  the 
manufacture,  repair  and  use  of  the  elec- 
trical household  conveniences  and  will 
include,  besides  demonstrations,  prac- 
tice    in     repairing     appliances.      The 

course,  it  is  thought,  will  be  given  both 
in   San    r'rancisco  and   Oakland. 

Homestead  Entry  on  Water  Power 
Sites. — The  Sinnott  bill  was  reported  by 
the  House  committee  on  public  lands  on 
Feb.  1  providing  for  a  homestead  entry 
on  water  power  sites.  The  bill  would 
allow  the  Secretary  of  the  Interior  to 
permit  entry  on  public  lands  reserved 
for  power  sites  where  location  will  not 
materially  injure  such  lands.  Entry- 
men  would  be  permitted  to  locate  sub- 
ject to  the  right  of  the  United  States 
and  its  lessees  to  use  the  lands  for  the 
purposes  for  which  reserved. 

Reserve  Power  Insurance. — Plans  for 
the  immediate  future  contemplate, 
where  feasible,  the  connection  of  prop- 
erties operated  by  W.  S.  Barstow  Man- 
agement Association  by  transmission 
lines  so  that  each  of  the  systems  so 
connected  will  have  the  benefit  of  the 
reserve  power  of  the  others.  In  the 
event  of  breakdown  or  overload  at  any 
particular  point  the  reserve  power  of 
other  connected  plants  will  be  used  to 
take  care  of  the  emergency.  By  this 
plan,  it  is  felt,  maximum  efficiency  in 
the  generation  can  be  secured,  as  the 
load  can  be  so  shifted  as  to  permit  the 
most  economical  plants  to  be  kept  in 
continuous  operation.  Furthermore,  it 
is  expected  that  operating  costs  will  be 
lower. 

Worcester  Lighting  Rates  to  Be  Re- 
duced.— Rates  for  residential  lighting  in 
Worcester,  Mass.,  will  be  reduced  from 
9  cents  to  8  cents  per  kilowatt-hour  on 
all  bills  rendered  on  and  after  April  1, 
it  was  recently  announced  by  the 
Worcester  Electric  Light  Company. 
This  is  the  annual  reduction  made  by 
the  company  which  alternates  yearly 
on  the  residential  and  commercial  basis, 
and  the  8-cent  rate  will  make  the  two 
rates  the  same  for  1917,  which  will  be 
the  lowest  in  the  history  of  the  com- 
pany. The  last  reduction  made  in  resi- 
dential lighting  was  in  January,  1915, 
when  the  rate  was  made  9  cents  instead 
of  10.  In  1914  the  price  on  residential 
lighting  was  reduced  from  11  cents  to 
10,  at  which  time  commercial  lighting 
was  reduced  from  10  cents  to  9.  Last 
year  the  commercial  rate  was  made  8 
cents.  Every  year  for  the  past  five  or 
more  the  company  has  made  a  reduction 
in  its  rates,  and  it  plans  to  continue  as 
long  as  business  keeps  on  increasing. 


'  Pacific   Sen  i< •••"   Pay-roll.     The    Pa 
ciflc   <  la     &    E  •  ompany   of   San 

I'  rami  co  ha  a  list  of  employee  to 
taling  6000,  for  winch  the  annual  pay* 
roll  amount  100,  oi   an 

•   $81  50  per  mont  h  per  emp 

Toledo   PloodlightH    McKinlej    Statue, 

Influenced  by  th<  u  •  ful  flood- 
lighting of  the  Stat  tie  of  Libei 
New  York  harbor,  and  through  the 
efforts  of  the  Toledo  Railways  &  Light 
Company,  tin-  McKinley  monument  m 
Courthouse  Park,  Toledo,  will  be  simi- 
larly illuminated.  The  lighting  was 
effected  by  erecting  earchlights  on  the 
curb,  arc  lamps  opposite  the  statue  and 
entailed  no  line  wil 

Minneapolis  Sets  Up  New  House- 
Wiring  Record. — During  the  year  I'.iH; 
a  new  high  record  was  established  in 
Minneapolis  in  the  number  of  elc 
wiring  permits  and  the  cost  of  work 
covered  by  them.  Compared  with  in  14 
and  1915  the  figures  are  as  follows: 

Number  of  Kst 

Permits 

1914 $91. : 

191f> 9,827 

1916 11,858  1,.  , 

These  figures  include  the  wirine  of 
new  houses  as  well  as  of  those  already 
built,  and  the  estimated  costs  include 
cost  of  fixtures  and  glassware  as  well 
as  the  cost  of  wiring. 

Bill  to  Permit  Purchase  of  Utilities  by 
Cities  Without  Use  of  Municipal  Bonds. 

— A  bill  has  been  introduced  in  the 
house  of  the  Indiana  Assembly  author- 
izing cities  and  towns  to  buy  any  pub- 
lic utility  without  using  municipal  bonds 
therefor  and  permitting  any  bonds 
issued  in  payment  for  the  property  to 
be  secured  by  mortgage  on  the  utility 
purchased.  Under  this  bill  any  obliga- 
tion incurred  by  a  city  or  two  will  not 
be  considered  a  debt  within  the  mean- 
ing of  the  constitution.  While  the 
measure  is  intended  to  meet  a  local  sit- 
uation, it  is  broad  enough  to  cover 
every  city  and  town  in  the  state  which 
may  desire  to  buy  and  operate  public 
utilities. 

Bill  to  Regulate  Utility  Employment 
Contracts. — A  new  Public  Service  con- 
tracts law,  to  be  Chapter  69  of  the  Con- 
solidated Laws,  regulating  contracts  of 
employment  between  public  utilities' 
corporations  and  their  employees  has 
been  introduced  in  the  New  York  As- 
sembly as  Bill  No.  310.  After  Sept.  1, 
1917,  all  employment  must  be  by  con- 
tract after  a  reasonable  term  of  trial 
not  exceeding  six  months,  the  contract 
to  be  for  not  less  than  one  or  more  than 
three  years,  during  which  time  the  cor- 
poration may  not  discharge  the  em- 
ployee nor  may  he  withdraw  from  serv- 
ice of  corporation  except  under  certain 
conditions.  The  Public  Service  Com- 
mission is  to  approve  the  form  of  con- 
tract. For  adjudicating  claims  arising 
under  contracts,  there  is  to  be  created 
by  a  joint  action  of  corporations  and 
employees  a  board  of  award  of  not  less 
than  three  nor  more  than  nine  mem- 
bers, one  member  to  be  appointed  by 
the  Public  Service  Commission  and 
others  in  equal  number  by  the  company 
and  its  employees.  Strikes  are  pro- 
hibited. 
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The  Engineer  and   Organization. — A 

egular  meeting  of  the  New  York  Sec- 
ion  of  the  American  Society  of  Me- 
hanical  Engineers  will  be  held  at  the 
Ingineering  Societies  Building  on  Feb. 

3.  President  Ira  N.  Hollis  will  make 
n  address  on  "The  Engineer  and 
)rganization." 

Kansas  City  Rejuvenation. — The  Kan- 
as  City  Jovian  League  held  its  first  re- 
avenation  of  1917  under  the  direction 
f  First  Tribune  J.  D.  Todd  and  Second 
'ribune  J.  F.  Bratney,  at  the  Coates 
[ouse  the  evening  of  Jan.  26.  The 
peaker  was  the  Rev.  W.  S.  Abernathy, 
rho  talked  on  the  necessity  of  a  high 
lark  for  individual  aspiration,  fidelity 
)  duty  and  opportunity. 

Future  Meetings  of  Institute  Sec- 
ions. — The  following  future  meetings 
f  sections  of  the  American  Institute  of 
Ilectrical  Engineers  have  been  an- 
ounced:  Boston — March  6.  Subject: 
Electric  Transmission  for  Motor 
!ars";  speaker  W.  B.  Potter.  Chicago 
-February  26.  Subject:  "The  Making 
f  Rates  after  Valuation."  Fort  Wayne 
-March  8.  Motion  picture  entitled 
King  of  the  Rails"  showing  evolution 
f  transportation.  Spokane — February 
6.  Subject:  "Transmission  and  Dis- 
ribution."  March  15.  Subject:  "Util- 
iation  of  Electricity." 

New  York  Electrical  Society  to  At- 
jnd  Aeronautic  Exposition. — By  cour- 
ssy  of  the  International  Exposition 
Company,  the  353rd  meeting  of  the  so- 
iety  will  be  held  at  the  Pan-American 
Leronautic  Exposition,  at  the  Grand 
ientral  Palace,  New  York  City,  on  Feb. 

4.  Before  the  visitors  make  an  in- 
pection  of  the  exhibits  a  brief  address 
nil  be  given  by  Augustus  Post,  of  the 
Lero  Club  of  America,  explaining  the 
eatures  of  some  of  the  leading  types 
f  flying  machines;  and  at  the  same 
ime  illustrations  of  these  will  be 
hrown  on  the  screen,  and  moving  pic- 
ures  will  illustrate  the  part  that  air- 
raft  is  playing  in  modern  war. 

Future  Institute  Meetings.  —  The 
ilarch  meeting  of  the  American  In- 
titute  of  Electrical  Engineers  will  be 
leld  in  Chicago,  111.,  on  March  9,  under 
he  auspices  of  the  Chicago  section  and 
he  committee  on  protective  devices. 
t"he  official  headquarters  of  the  insti- 
;ute  during  this  meeting  will  be  at  the 
lotel  Sherman,  where  the  technical  ses- 
sions and  committee  meetings  will  be 
leld.  The  subject  of  the  meeting  will 
ie  "Relay  Practice."  Two  papers  will 
:>e  presented  on  this  subject,  one  by 
Philip  Torchio  and  the  other  by  R.  F. 
Schuchardt.  The  April  meeting  of  the 
Institute  will  be  held  in  Schenectady 
N.  Y.,  on  April  13.  The  program  for 
this  meeting  has  not  yet  been  com- 
pleted. The  annual  business  meeting 
)f  the  institute  will  be  held  in  New  York 
at  the  Engineering  Societies  Building, 
on  May  18.  At  this  meeting  the  report 
of  the  board  of  directors  is  presented 
and  announcement  made  of  the  election 
of  officers  for  the  ensuing  year.  The 
annual  convention  will  be  held  at  Hot 
Springs,  Va.,  during  the  week  begin- 
ning June  25.  The  headquarters  of  the 
institute  during  the  convention  will  be 
the  Homestead  Hotel. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


Lynn  Electrical  Engineers  Banquet. — 

The  annual  banquet  of  the  Lynn  sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  was  held  at  the  Boston 
City  Club  on  Feb.  3. 

Institute  of   Radio  Engineers. — At  a 

meeting  held  on  Feb.  7,  in  New  York 
City,  Julian  Barth  presented  a  paper  on 
"The  Influence  of  Commercial  Condi- 
tions on  Transmitter  Construction." 

St.  Louis  Jovians  Hear  Advertising 
Talk. — That  co-operative  advertising 
campaigns  are  producing  great  results 
in  developing  the  electrical  field  was 
outlined  before  the  St.  Louis  Jovian 
League  at  its  luncheon  meeting  Jan.  30 
by  P.  L.  Thomson,  advertising  manager, 
Western  Electric  Company. 

Lincoln  Meeting  for  Cleveland  League, 

— Dr.  G.  C.  Ashmun,  a  former  member 
of  a  company  of  cavalry  that  served 
as  a  body-guard  and  escort  to  President 
Lincoln  from  December,  1863,  to  the 
time  of  his  death  in  April,  1865,  gave 
the  members  of  the  Electrical  League 
of  Cleveland  recollections  of  his  serv- 
ices in  1863,  1864  and  1865  at  the 
Lincoln  meeting  held  on  Feb.  8.  Dr. 
Ashmun  was  for  some  years  president 
of  the  Board  of  Education  of  Cleveland. 
In  addition  to  this  program,  there  was 
special  patriotic  music. 

New    York    City    Jobbers    Meet. — A 

meeting  of  the  Metropolitan  Electrical 
Jobbers'  Association  was  held  in  New 
York  City  on  Jan.  17.  Dinner  was  fol- 
lowed by  an  address  by  President  C.  P. 
La  Shelle,  during  the  course  of  which 
he  congratulated  the  association  on  the 
splendid  work  it  had  accomplished  for 
many  jobbers  in  the  Metropolitan  zone, 
calling  attention  to  the  fact  that  this 
was  possible  only  because  of  the  loyal 
co-operation  on  the  part  of  all  mem- 
bers. William  G.  Campbell,  general 
Eastern  sales  manager  for  the  Safety 
Armorite  Conduit  Company,  delivered 
an  address  in  which  he  stated  that  in 
event  of  cessation  of  hostilities  in  Eu- 
rope he  could  hardly  see  where  the 
electrical  business  would  feel  an  imme- 
diate depression,  as  manufacturers  of 
structural  steel  and  accessories  had  on 
hand  such  a  large  volume  of  domestic 
orders  that  it  would  require  nearly  one 
year  to  complete  orders  for  which  bona 
fide  domestic  deliveries  were  specified. 
William  A.  Neefus  of  the  Kirk  Fuse 
Company  spoke  on  "Fuses  and  Their 
Use  in  Electrical  Constructure."  The 
meeting  concluded  with  an  informal 
talk  by  Arthur  F.  Stanley,  who  has 
been  called  the  dean  of  the  New  York 
retail  business,  having  continuously 
been  identified  with  the  electrical 
industry  in  New  York  since  the 
early  70's. 


National  Fire  Protective  Association. 

— Open  meetings  of  the  electrical  com- 
mittee will  be  held  at  the  New  York 
Board  of  Fire  Underwriters'  headquar- 
ters on  March  28  and  29. 

Divisional  Meetings  of  Supply  Job- 
bers.— The  Atlantic  and  Central  Di- 
visions of  the  Electric  Supply  Jobbers' 
Association  will  hold  their  regular  quar- 
terly meetings  some  time  in  March. 
The  exact  place  and  dates  have  not  as 
yet  been  announced. 

New  York  Jovian  Meeting. — A  regu- 
lar monthly  luncheon  meeting  of  the 
New  York  Jovian  League  was  held  on 
Feb.  7.  Following  a  short  business 
section  W.  F.  Schmidt  delivered  a  mov- 
ing picture  lecture  entitled  "Speeding 
the  Spoken  Word."  The  film  depicted 
the  present  art  of  telephone  engineer- 
ing, maintenance  and  operation. 

New     York     Section,     I.E.S.— A.     H. 

Rudd,  signal  engineer,  Pennsylvania 
Railroad  Company,  read  a  paper  enti- 
tled "Position — Light  Signals  for  Rail- 
road Service"  before  the  section  on  Feb. 
8.  At  an  informal  after-meeting  John 
W.  Dudley  of  the  Lee  Lash  Studios 
spoke  on  "Some  Studio  Problems  which 
Face  the  Motion  Picture  Producer." 
This  address  was  supplemented  by  an 
exhibition  of  colored  fabrics  by  Thomas 
Scofield,  showing  how  stage  effects  may 
be  spoiled  by  the  lighting  man.  The 
evening  concluded  with  some  specially 
arranged  entertainment  features. 

Princeton  Engineering  Association  in 
Movement  to  Encourage  Engineering 
Studies. — A  movement  to  stimulate  the 
further  development  of  engineering 
studies  at  Princeton  University  was 
launched  by  the  Princeton  Engineering 
Association  at  the  New  York-Prince- 
ton Club  on  Feb.  6,  at  a  testimonial 
dinner  to  Dr.  L.  D.  Ricketts,  president 
of  the  American  Institute  of  Mining 
Engineers  and  a  Princeton  graduate  of 
1881.  Addresses  were  made  by  Dr. 
Ricketts,  President  John  Grier  Hibben, 
of  Princeton  University,  and  Dr. 
Charles  Mann,  of  the  Carnegie  Founda- 
tion, author  of  a  report  on  engineering 
education,  soon  to  be  made  public  by 
the  Foundation.  At  present  more  than 
900  of  Princeton's  8000  graduates  are 
engaged  in  some  form  of  engineering 
activity. 

Michigan     Engineers     Meet.  —  The 

thirty-eighth  annual  convention  of  the 
Michigan  Engineering  Society  was 
brought  to  a  close  on  Jan.  18.  Topics 
of  interest  to  engineers  in  general  be- 
sides particular  branches  of  engineer- 
ing were  discussed.  F.  N.  Menefer  pre- 
sented a  paper  on  the  "Sixty-Foot 
Hydroelectric  Development  on  the 
Chippewa  River  Now  Under  Construc- 
tion," and  A.  Streiff  of  Jackson  gave  an 
illustrated  lecture  on  "Modern  Spill- 
ways." Of  further  interest  to  the  elec- 
trical engineer  were  two  papers,  one  by 
R.  D.  Goodrich  on  "Licensing  of  Engi- 
neers" in  which  he  advocated  the  regis- 
tration of  engineers  and  told  of  laws 
which  have  been  passed  in  other  States 
on  this  subject,  and  the  other  paper  by 
T.  O.  Williams  on  "The  Value  of  a  State 
Administration  to  Deal  with  Engineer- 
ing Works." 
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Recent  Court 
Decisions 

Ptattngi  ofhighoi  courts  is  legal 
involving  alsotrk   light,   powei  and 
other  public -utility  oompank  i 


Reasonable   Care    In    Stringing    Guj 

\\M,--.    Tii.>     Appellate    Court    of    En 
dun. a  (114  Nl     127)  baa  held  that  If  a 
telephone  company  oolea  along 

a  highway,  which  it  has  right  to  occupy 

•his  purpose,   with   guy   wir< 
must   use   reasonable  care   n 
danger  public  travel  or  the  safety  of 

individuals    in    the    reasonable    and    or- 
dinary use  of  the  highway. 

Workmen's    Compensation.— An    in- 
surance carrier,  aa  assignee  of  cause  of 

action  of  widow  of  deceased,  who  was 
killed  by  electrocution  from  defendant's 
wires,  was  hold  by  the  Appellate  Divi- 
sion of  the  Supreme  Court  of  New  York 
in  Casualty  Company  of  America  versus 
\  l  Swett  Electric  Light  Company 
(162  NYS  106)  entitled  to  recover  full 
liability  of  defendant  and  not  confined 
to  payment  actually  made  to  widow. 

Degree  of  Care  That  Should  be  Exer- 
cised by  Public. — That  a  person  is  en- 
titled to  be  judged  in  view  of  the  knowl- 
edge generally  possessed  by  the  com- 
munity was  held  by  the  Supreme  Court 
of  Pennsylvania  in  the  case  of  Smith 
versus  Harwood  Electric  Company  (99 
A  47:>).  The  husband  of  the  plaintiff 
in  this  case  lost  his  life  by  electrocu- 
tion from  stepping  on  an  iron  sewer 
plate  on  which  had  fallen  a  broken  elec- 
tric light  wire.  Although  warned  that 
the  wire  was  down,  there  was  no  evi- 
dence to  show  that  the  man  knew  that 
the  iron  plate  was  charged  and  the 
court,  therefore,  held  the  presumption 
to  the  contrary,  since,  it  stated,  men 
are  presumed  to  be  governed  by  the 
natural  instinct  which  leads  them  to 
avoid  danger  rather  than  court  it. 

Right  Denied  to  Sell  Energy  to  Com- 
pany   in    Non-Adjacent    Territory. — An 
interesting  case  involving  charter  valid- 
ity  has   recently   been    decided   by   the 
Supreme  Court  of  Pennsylvania  in  Citi- 
zens'   Electric    Illuminating    Company 
versus  Lackawanna  &  Wyoming  Valley 
Power  Company   (99  A  462).     The  de- 
fendant company  contracted  to  supply 
energy   to  the   Jenkins   Electric   Light, 
Heat    &    Power    Company,    which    lies 
within  the  same  territory  as  the  plain- 
tiff, but  has  no  generating  plant  of  its 
own.     Since  the  Lackawanna  and  Jen- 
kins   companies    occupied   non-adjacent 
territory,  the   court  held   that  the   de- 
fendant was  not  under  law  authorized 
to  sell  energy  to  the  Jenkins  company, 
because   the    act   authorizing   contracts 
between   companies   applied   only  when 
both  of  them  are  authorized  to  supply 
the  territory  in  question.    Although  the 
franchise  of  the  Citizens  company  was 
not  exclusive  for  the  territory  served, 
it  has  such  an  interest  that  the  court 
held  that  it  maintain  a  bill  to  enjoin 
the    defendant's    compliance    with    the 
contract. 


Public   i  UUtj    Regul I  Im'   Sl'" 

preme   Court    of   Mi ■   held   In    I  LH 

•.   i        i ,  thai  the  nimois  Commi 
cannot,  whi  Med  with  It  a 

tacked,  require  a  public  utilitj 
a  lower  rate  pending  Ita  determination 
whether  the  rate    attacked  are  unjust 
and   unreasonable.     Where   ratea  oi    a 
public  utility  are  attacked  a    unju  I  'he 

utility    has   the    burden    of    showing    thai 
the  rale     aie   i  ea    unable. 

flighest    Degree    of    Care    Must    be 

Maintained  l>>    Lighting  Company.— The 

law  exacta  from  those  who  avail  them- 

BelVOa    of    the    USe    of    electricity     in    the 
BCUtion  of  industry,  the  high. 

f  care  to  prevent  injury  of  others, 

,t  waa  held  by  the  Supreme  Court  of 
ouri  (  189  S\V  816)  in  the  case  of 
Myers  versus  the  city  of  Independence. 
Myers,  a  lineman,  was  working  on  a 
dead  line  which  was  suddenly  charged 
with  a  deadly  current  and  he  was  in- 
jured to  the  extent  of  losing  a  portion 
of  one  hand  and  one  rib,  and  suffered 
other  internal  injuries.  The  court  held 
that  since  the  plaintiff  was  a  young 
man  of  twenty-three,  earning  $2.80  per 
day,  and  had  been  injured  to  this  ex- 
tent, a  verdict  of  $16,000  was  not  too 
excessive  as  to  indicate  passion  or 
prejudice  in  the  minds  of  the  jury. 

Workmen's   Compensation  to  Partial 
Dependents.— A    boy    of    seventeen,    in 
previous  good  health,  dropped  dead  at 
the  moment  of  contact  with  an  electric 
wire  or  the  socket  attached  to  it.     He 
was    working   on   a   wet   cement   floor 
It  was  held  by  the  Supreme  Court  of 
Minnesota    (159   N.   W.   755)    this   evi- 
dence sustains  a  finding  that  deceased 
died   an   accidental   and   not  a  natural 
death.      Decease   earned   $7.50   a  week. 
He  gave  it  all  to  his  parents,  and  lived 
with  them,  receiving  his  lodging,  board 
and  clothing.     His  father  earned  $18  a 
week.     There  was  no  other  family  in- 
come.   This  evidence  is  sufficient  to  sus- 
tain a  finding  that  the  parents  regularly 
derived  part  of  their  support  from  and 
were  partially  dependent  upon  deceased. 
General    and    Special    Rates    Distin- 
guished.— The  Birmingham  Railway  & 
Light   Company  made  a  ten-year   con- 
tract with  a  customer  providing  that  if 
it  should  reduce  the  general  rates  for 
light  in  the  city,  the  rates  in  the  con- 
tract should  be  reduced  in  proportion  to 
such  reduction.     Subsequent  reductions 
were   made,  and  the  rate  charged  the 
customer    accordingly    reduced,    but    it 
contended  for  a  still  lower  rate  on  the 
ground  that  because  a  few  of  the  larger 
business  concerns  in  the  city  received  a 
special  rate  in  consideration  of  agreeing 
to  use  a  specified  quantity  of  electric 
energy  within  a  stipulated  period  for  a 
certain  term  of  years,  such  reduction  to 
them  constituted  a  reduction  in  the  gen- 
eral  rates   in   the   city  to  the   amount 
named  as  a  special  rate  to  the  particu- 
lar contract  users.     The  Court  of  Ap- 
peals of  Alabama  held  (73  S  215)  that 
such  was  not  the  case,  since  "general" 
and  "special"  are  antonyms,  "general" 
meaning,    pertaining    to    the    majority, 
common  to  the  greatest  number,  while 
"special"   means   pertaining  to   one   or 
more  individuals  as  distinguished  from 
the  class  to  which  they  belong. 
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Commission 
Ruling's 

Important    Dccfe'lOU  of    Vsiiotta 

Stale  Bodiea  Involvingor  Alb-.  I 
inn  Electric  Light  and  Power  Util- 
ity Operation  and  Practice, 


Illinois  Commission  Report  Published 

—The  opinions  and  order:    of  the 
Public     Utilities     Commission    for    the 
period    Dec    l,   1914,  to   \h>     i, 
L915,  have  been  printed  and   are   read] 
for     distribution     upon     application     M 
the     commission's     secretary,     R.     V 
Prather,   Springfield,   111.      The   volume 
has   been    edited   and    the   orders   have 
been  digested  and  summarized  by  At- 
torney   John     Lewson    of     Springfield, 
111.,    formerly    associate    editor    of    the 
Illinois  Notes,  Supreme  Court  Report- 
Illinois   &   Utilities   to   Change    Date 
of    Annual    Report.— The    State    Public 
Utilities  Commission  has  permitted  the 
utilities  of  the  State  to  change  the  date 
of  the  annual  report  from  a  termination 
on  June  30  to  a  termination  on  !»• 
The  fiscal  period  covered  by  the  utilities' 
report  is  now  coincident  with  the  cal- 
endar year  and  conforms  to  the  dates 
upon    which    the    majority    of    utilities 
close  their  books  of  account.    The  order 
is  in  line  with  a  recent  order  of  the  In- 
terstate Commerce  Commission  regard- 
ing railroad  reports. 

Company   Not   Obligated   to   Discon 
nect  Service  in  Summer  Without  Noti- 
fication.—The     Springfield     Board     of 
Education  having  been  assessed  with  a 
service  charge  against  various  schools 
during  the  summer  months  of  1915,  by 
the    Springfield   Gas   &   Electric   Com- 
pany, protested  to  the  Missouri  Public- 
Service      Commission      against      these 
charges,  pointing  out  that  the  schools 
were  closed  during  the  summer  months 
and   that   such  was   public   knowledge. 
The  rates  which  the  city  was  payinp 
for  service   to  its   schools  were  based 
upon  an  annual  charge.    In  view  of  this 
fact,  the  commission  stated  that,  "if  the 
utility   each   year  places   the   customer 
on   the   schedule   offering  the   greatest 
advantage  based  on  his  annual  require- 
ments, it  is  doubtful  if  any  part  of  the 
charges  should  be  remitted  unless  the 
circumstance  is  such  as  to  relieve  the 
utility  of  the  equivalent  expense.    This 
does   not   seem  to   be  the   case   in  the 
matter  at  issue.     The  service  charge  is 
supposed  to  compensate  the  utility  f 
certain       investment       and       standby 
charges.     By  disconnecting  for  a  short 
period  of  non-use,  the  company  cannot 
remove  and  make  use  of  the  equipment 
involved,  unless  an  appropriate  charge 
for  removing  and  reinstalling  is  made. 
The     conclusion     of     this     commission, 
therefore,  is  that  the  utility  is  not  ob- 
ligated to  disconnect  the  service  or  re- 
mit  the    service   charges   for   the  cus- 
tomer during  the  season  of  no  use  or 
small  use  without  notification  from  tt 
consumer.     In    the    instant    case,    the 
proper  charge  is  the  charge  computec 
for  each  month  under  the  rate  legalh 
effective  at  that  time." 
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W.    D.    RAY 


W.  D.  Ray,  for  the  last  two  years 
ice-president  and  general  manager  of 
le  Pennsylvania  Utilities  Company  of 
aston,  Pa.,  which  was  recently  sold  by 
le  Barstow  interests,  has  tendered  his 
;signation  effective  April  1.  Prior  to 
rniing  to  Easton,  Mr.  Ray  was  for  four 
sars  vice-president  and  general  man- 
ner of  the  Northern  Indiana  Gas  & 
lectric  properties  operating  in  Ham- 
iond,  Michigan  City  and  other  Indiana 
ties,  and  before  that  he  served  three 
jars  as  commercial  agent  for  the  Sani- 
try  District  of  Chicago.  Mr.  Ray's 
irly  years  were  spent  as  electrical  en- 
ineer  for  several  railroads  in  the  Chi- 
igo  territory,  and  later  he  became  de- 
gning  engineer  for  the  old  Standard 
lectric  Company.  During  the  Chicago 
rorld's  Fair,  Mr.  Ray  was  connected 
ith  the  exposition's  electrical  depart- 
ent.  At  this  period  he  collaborated 
ith  C.  K.  MacFadden  in  the  book  "The 
ractical  Application  of  Dynamo-Elec- 
ic  Machinery,"  a  little  volume  which 
is  appeared  in  many  reprintings.  From 
594  to  1897  he  was  superintendent  of 
le  Everett,  Wash.,  electric  railway, 
burning  to  Chicago  to  handle  electric- 
lotor  sales  for  the  Lorain  Steel  Com- 
any.  Later  Mr.  Ray  had  charge  of 
le  complete  construction  of  two  75- 
lile  electric  railways  in  Michigan,  and 
f  the  Grand-Rapids-Muskegon  third- 
lil  road.  During  the  two  years,  Mr. 
ay  has  been  in  charge  of  the  Penn- 
plvania  Utilities  Company,  which  fur- 
ishes  electricity,  gas,  and  electric  rail- 
ray  service  to  a  community  of  100,000 
eople  in  Easton  and  neighboring 
)wns,  considerable  rehabilitation  work 
as  been  accomplished,  and  through  Mr. 
iay's  personality  and  executive  grasp 
ublic  confidence  and  good-will  have 
'een  regained  in  the  face  of  difficult 
perating  problems. 

Harry  G.  Louser  has  resigned  his  po- 
rtion as  superintendent  of  the  Edison 
ilectric  Illuminating  Company  of  Leb- 
non,  Pa.,  to  devote  his  time  to  private 
iterests. 

J.  Henry  Russell  has  been  elected 
•resident  of  the  Cambridge  (Mass.) 
Clectric  Light  Company,  to  succeed  the 
ate  Joseph  Q.  Bennett.  Gustavus 
Joepper  was  appointed  to  succeed  Mr. 
lussell  as  vice-president. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


J.  J.  Molyneaux  has  been  appointed 
auditor  for  the  Southwestern  utility 
properties  of  H.  M.  Byllesby  &  Com- 
pany. 

A.  W.  Lee  of  the  Louisville  Gas  & 
Electric  Company  has  been  elected  vice- 
president  of  the  Louisville  (Ky.)  En- 
gineers' and  Architects'  Club. 

A.  E.  Ward  of  Reading,  Pa.,  has  been 
appointed  superintendent  of  the  Read- 
ing Transit  &  Light  Company  at 
Lebanon,  Pa.,  succeeding  Harry  G. 
Louser,  who  has  resigned,  as  noted  on 
this  page,  to  devote  his  time  to  personal 
interests. 

J.  V.  Guilfoyle,  chairman  of  the  mer- 
chandising committee  of  the  N.  E.  L. 
A.,  who  has  been  manager  of  the  appli- 
ance bureau  of  the  United  Electric 
Light  &  Power  Company,  New  York 
City,  is  now  associated  with  the  West- 
ern Electric  Company  at  its  New  York 
office  as  sales  specialist. 

George  Estill  has  been  appointed 
chief  engineer  of  the  group  of  electric 
light  and  power  companies  controlled 
by  the  Cumberland  County  Power  & 
Light  Company,  of  Portland,  Me.  Here- 
tofore Mr.  Estill  has  been  chief  engi- 
neer of  the  Cumberland  County  lines 
and  of  the  York  County  Company's 
property.  Under  the  new  appointment 
he  also  will  take  charge  of  the  Lewis- 
ton,  Augusta  and  Waterville  system 
and  the  Westbrook   Electric   Company. 

E.  B.  Merriam  has  become  head  of 
the  industrial  service  department  of  the 
General  Electric  Company,  resigning 
his  position  as  assistant  engineer  of 
the  switchboard  department  to  take  the 
new  position.  The  industrial  division 
was  recently  organized  to  supervise  the 
education,  employment  and  provision  of 
opportunities  for  advancement  of  em- 
ployees at  the  Schenectady  plant  of  the 
company.  Mr.  Merriam  has  been  con- 
nected with  the  company  for  sixteen 
years,  serving  in  its  commercial,  manu- 
facturing, engineering,  development 
and  research  departments. 

John  J.  Carty,  chief  engineer  of  the 
American  Telegraph  &  Telephone  Com- 
pany has  been  commissioned  by  Pres- 
ident Wilson  as  a  major  in  the  Signal 
Officers'  Reserve  Corps.  A  statement 
issued  by  the  War  Department  says: 
"The  appointment  of  Major  Carty  in 
the  Army  Reserve  Corps  is  a  notable 
example  of  the  value  of  that  corps  in 
making  available  to  the  government  the 
services  of  the  best  talent  of  the  coun- 
try in  time  of  national  crisis."  For  his 
services  in  the  advance  of  science  Mr. 
Carty  was  recently  also  decorated  with 
the  orders  of  the  Rising  Sun  and  the 
Sacred  Treasure  by  the  Emperor  of 
Japan. 


9    W 

P.  H.  HONOLD 

P.  H.  Honold,  the  president-elect  of 
the  Electrical  Contractors'  Association 
of  Wisconsin,  is  treasurer  of  the  C.  A. 
Honold  Company,  general  contractors, 
Sheboygan,  Wis.  Mr.  Honold  was  for 
four  years  engaged  in  construction 
work  with  the  Sheboygan  Light,  Power 
&  Railway  Company  and  later  became 
an  erecting  engineer  for  the  Allis- 
Chalmers  Company  of  Milwaukee.  After 
experience  in  electrical  construction 
work  at  Gary,  Ind.,  he  was  for  six 
years  with  W.  A.  Day  &  Company, 
Chicago,  as  general  superintendent  of 
construction,  resigning  to  become  treas- 
urer of  the  Honold  company  at  Sheboy- 
gan. 

W.  A.  Holland,  Jr.,  after  eleven  years 
with  the  General  Electric  Company,  at 
Schenectady,  principally  in  the  switch- 
board engineering  department,  has  re- 
signed to  take  up  the  teaching  of  elec- 
trical engineering  in  Mackenzie  College, 
Sao  Paulo,  Brazil. 

D.  W.  Blakeslee  has  resigned  his  po- 
sition in  the  engineering  department  of 
the  Duquesne  Light  Company,  Pitts- 
burgh, Pa.,  to  become  electrical  engi- 
neer and  assistant  superintendent  of 
the  Penn  Electrical  &  Manufacturing 
Company,  Irwin,  Pa.,  manufacturers  of 
switches  and  switchboards. 

S.  W.  Tracy  has  been  elected  presi- 
dent of  the  Chicago  Utilities  Company 
and  its  three  subsidiaries,  the  Chi- 
cago Tunnel  Company,  the  Chicago 
Warehouse  &  Terminal  Company  and 
the  Illinois  Telephone  &  Telegraph 
Company.  J.  C.  Payton  has  been  ap- 
pointed secretary  of  the  Utilities  com- 
pany. 


Obituary 

George  H.  Hill,  assistant  engineer  of 
the  railway  department  of  the  General 
Electric  Company,  died  at  his  home  in 
Schenectady,  N.  Y.,  on  Jan.  31.  Mr. 
Hill  was  a  graduate  of  Johns  Hopkins 
University.  More  than  forty  patents  in 
the  electrical  field  had  been  granted  to 
Mr.  Hill,  and  he  was  the  author  of  many 
articles  on  electric  railway  subjects  in 
the  technical  press  and  the  proceedings 
of  the  A.  I.  E.  E.,  of  which  he  was  an 
active  member. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Xnrs  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

and   Supplies      Notes   <>n    Industrial    Activities   and   Busine8S    Methods 


LARGE   STOCKS    OK    HEATING 

APPLIANCES  ACCUMULATED 

Urged  by  Salesmen,  Central  Stations  and  the  Trade 

Recognize  Opportunity  to  Take  Advantage 

of    Rising    Market 

There  Beem  to  be  many  good  reasons  for  believing  thai 
during  the  month  of  January  the  trade  and  central  .stations 
stocked  up  well  in  flatirona  and  toasters  in  anticipation  of 
the  February  increase  in  prices.  The  announcement  came 
out  late  in  December  thai  prices  would  advance  on  Feb.  1, 
and.  urged  by  factory  salesmen,  the  trade  was  quick  to 
take  advantage  of  this  increase.  Dealers,  central  stations 
and  jobbers  recognized  an  opportunity  to  buy  at  lower  prices 
and  to  gain  the  added  profit  on  the  rising  market. 

It  is  not  known  to  what  extent  deliveries  have  been  made 
on  these  January  orders.  In  order  to  enjoy  the  former 
price,  shipment  according  to  the  patent  license  agreement 
must  have  been  made  before  Feb.  1.  All  goods  shipped  later 
must  be  billed  at  the  Feb.  1  prices.  It  is  thought  in  some 
quarters  that  because  the  buying  was  so  heavy  in  January 
some  manufacturers  might  find  themselves  unable  to  ship 
all  the  goods  prior  to  Feb.  1.  However,  if  these  manu- 
facturers had  the  foresight  to  anticipate  this  increase  in 
prices,  and  had,  as  a  result,  laid  in  a  sufficient  supply  of 
raw  materials  and  had  stocked  up  in  appliances — and  there 
is  no  reason  to  suppose  that  they  did  not — they  would  be 
able  satisfactorily  to  cope  with  the  increased  demand. 


PACIFIC  COAST  RETAIL 

CONDITIONS  IMPROVE 

Organization  of  Dealers  and  Contractors  and  Effec- 
tive   Co-operative    Plans    Produce    Marked 
Results   in    Merchandising    Field 

Marked  improvement  has  been  noticed  in  the  conditions 
under  which  the  retailer  of  electrical  goods  and  the  electrical 
contractor  conduct  business  on  the  Pacific  Coast.  The  organ- 
ization of  contractors  and  dealers  over  practically  the  entire 
coast  field  has  made  it  possible  for  this  branch  of  the  in- 
dustry to  put  into  effect  helpful  co-operative  movements 
involving  central  stations,  jobbers  and  even  manufacturers. 

Although  slow  deliveries  is  a  factor  which  has  influenced 
trade  in  practically  every  line,  yet  Pacific  Coast  retailers 
have  been  to  a  certain  extent  automatically  protected  on 
this  score.  Because  of  the  distance  from  manufacturing 
centers  as  well  as  delays  in  securing  shipments,  Pacific 
Coast  jobbers  have  carried  larger  stocks  in  all  lines  than 
they  would  under  other  conditions.  This  has  enabled  the 
retailer  to  fill  orders  promptly  and  even  to  work  on  smaller 
stock  margins  than  usual,  which  has  been  particularly  help- 
ful in  a  time  when  prices  have  so  materially  advanced. 

Another  feature  of  the  organization  program  which  has 
been  carried  out  on  the  Pacific  Coast  is  that  the  individual 
retailer  and  contractor  has  gained  valuable  hints  on  business 
methods.  A  notable  result  of  this  has  been  increased  atten- 
tion to  merchandising  costs.  The  education  along  this  line 
of  a  considerable  proportion  of  men  engaged  in  the  industry 
has  produced  better  feeling  among  the  trade,  has  reduced 
competition  of  the  harmful  sort,  and  better  business  methods 
have  materially  improved  the  contractors'  credit. 

There  are  indications  that  the  advance  in  range  prices 
has  acted  to  decrease  the  number  of  range  sales,  although 
the  effect  on  socket  appliances  has  not  been  nearly  so  notice- 
able.    It   has   been   noticed   that   the   number   of  electrical 


retail    stores    in    San    Francisco    ha:     no!     increa:  ed 

time        One    of    the    chief    reasons     for    this,    it     l       believed,    ib 

thai    the    retailer    needs    more    assistance.      The    central 

tions.  it  has  been  suggested,  could  well  afford  to  co  op< 
by   supplying  energy   l'<<r  demonstration   at  a  special 
of  say    1   cent  per  kilowatt-hour.     A   special  meter  could  be 
installed   for  this    purpo  ie    and    this    privilege   extended    to 
department  stores,  electrical  dealers,  and.   in  fact,  any  firm 
in  a  position  to  sell  socket  devices. 

There  is  a  feeling  on  the  coast  that  incandescent  lampf 
are  "the  neglected  opportunity"  of  the  retailers'  field,  their 
relation  to  the  trade  being  the  same  as  that  which  Hour 
and  sugar  bears  to  the  grocers'  business.  With  lamps 
bringing  in  25  to  30  per  cent  profit  without  a  special  effort, 
it  is  felt  that  with  a  little  attention  this  line  can  be  depended 
upon  to  pay  the  rent  and  carry  the  retailer  over  slack  times. 


CONDITIONS  IN  LABOR 

MARKET  BECOMING  BETTER 

With   no   New   Contracts   Forthcoming   War   Order 

Plants  Are  Closing  Down,  Making  Considerable 

Skilled  Labor  Available  for  Other  Work 

Within  the  past  two  or  three  weeks  the  general  condi- 
tions underlying  the  labor  market  in  this  country  have 
undergone  a  decided  change.  The  labor  market  is  now  much 
easier  than  it  was  at  the  beginning  of  the  year.  There  is 
still  a  scarcity  of  first-class  machine  operators,  but  of  a 
less  intense  nature.  The  situation  is  most  notable  in  New 
England,  where  the  shortage  of  labor  was  first  felt.  Mu- 
nition manufacturing  plants  which  were  largely  responsible 
for  the  abnormal  labor  conditions  had  been  closing  down 
one  by  one  or  curtailing  operations  largely,  thereby  throw- 
ing numbers  of  skilled  workmen  on  the  market.  Many  of 
these  plants  that  sprung  up  like  mushrooms  during  the  war 
order  "panic"  of  1915  have  completed  or  are  fast  complet- 
ing their  contracts  and  having  no  new  business  in  sight  are 
forced  to  shut  down. 

This  condition  has  afforded  a  number  of  electrical  manu- 
facturers an  opportunity  long  looked  for.  While  labor  was 
so  scarce  it  was  frequently  necessary  to  employ  very  ineffi- 
cient and  unskilled  labor  to  do  the  work  of  skilled  labor  at 
skilled  labor  wages.  The  result  was  not  always  entirely  sat- 
isfactory. Many  electrical  manufacturers  within  the  past 
few  weeks  have  been  able  to  strengthen  their  force  of  em- 
ployees by  adding  some  of  these  men  who  had  been  working 
on  war  orders  and  by  letting  go  men  who  were  unskilled  or 
inefficient. 

Provided  no  great  manufacturing  activity  is  stimulated 
by  the  impending  war  cloud,  it  can  be  confidently  expected 
that  the  labor  situation  will  quickly  be  cleared  up,  and  that 
by  spring  there  will  be  a  sufficiency  of  labor  to  permit  un- 
curtailed  industrial  operations. 

In  the  unskilled  labor  market  there  is  still  a  dearth  in 
help,  for  which  there  is  no  relief  in  sight  at  present.  The 
building  operations  and  extensions  and  improvements  which 
can  no  longer  be  held  back,  together  with  the  number  of  men 
required  for  farm  help,  will  present  a  rather  serious  problem 
to  manufacturers,  it  is  expected,  as  soon  as  the  frost  is 
out  of  the  ground. 

A  summary  of  the  labor  conditions  in  the  twelve  re- 
serve districts  during  the  first  three  weeks  of  January, 
made  by  the  Federal  Reserve  Board,  shows  the  following: 
Boston,  well  employed;  New  York,  continued  high  wages  and 
full  employment;  Philadelphia,  unsettled;  Cleveland,  some 
unrest;  Richmond,  fully  employed  at  good  wages;  Atlanta, 
fair;  Chicago,  good;  St.  Louis,  well  employed,  wages  high; 
Minneapolis,  labor  fully  employed;  Kansas  City,  better  than 
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normal  for  season;  Dallas,  labor  fairly  well  employed;  San 
Francisco,  well  employed  with  wages  advancing.  The  out- 
ook  in  the  twelve  districts  is  given  as  follows:  Boston, 
noderately  satisfactory;  New  York,  conservative,  but  gen- 
irally  favorable;  Philadelphia,  apparently  good,  but  possi- 
>ility  of  peace  has  added  uncertainty;  Cleveland,  promising; 
lichmond,  encouraging;  Atlanta,  good;  Chicago,  good;  St. 
jouis,  encouraging;  Minneapolis,  good;  Kansas  City,  promis- 
ng;  Dallas,  unemployment  among  building  trades;  San 
i'rancisco,  favorable. 


LONG-PERIOD  DELIVERIES  FOR 

RAW  MATERIALS  CONTINUE 

Manufacturers,  However,  Accept  Conditions,  Order- 
ing  Accordingly,   Thereby   Making   for 
More  Satisfactory  Situation 

No  general  change  in  the  raw  materials  delivery  situation 
s  apparent,  except  perhaps  a  psychological  one  on  the  part 
if  buyers.  In  some  few  cases  an  improvement  has  already 
teen  noted.  Carbon  products,  it  was  stated  by  a  manu- 
acturer  of  dry  batteries,  are  being  delivered  promptly  and 
n  sufficient  quantities.  The  same  is  said  to  be  true  of 
he  other  raw  products  going  into  the  manufacture  of  dry 
latteries. 

In  general,  however,  deliveries  of  raw  materials  are  just 
s  long  as  they  were  in  the  fall  of  1917,  and  in  many  cases 
onger.  Brass  manufacturers,  steel  manufacturers,  foun- 
Iries,  etc.,  have  sufficient  orders  on  their  books  to  take  care 
f  capacity  production  for  many  months,  and  will  therefore 
e  unable  to  materially  better  deliveries  for  some  time, 
"he  shortage  of  freight  cars  for  the  past  three  months 
ias  been  another  very  disturbing  factor  in  this  connection. 
!ome  roads  have  been  forced  to  place  embargoes  on  heavy 
reight,  thereby  adding  a  further  delay  in  shipment. 

In  view,  however,  of  the  chaotic  state  of  deliveries  of 
welve  months  ago,  it  can  almost  be  said  that  at  the  present 
ime  deliveries  are  in  an  excellent  state.  As  buyers  for- 
nerly  had  been  accustomed  to  receiving  delivery  in  at  least 
hree  weeks  or  a  month,  they  were  naturally  disturbed  when 
eliveries  had  to  run  into  months  and  months.  Factories 
/ere  sending  orders  for  rush  delivery  and  making  every  ef- 
ort  to  replenish  and  maintain  their  stock.  When,  however, 
uyers  had  reached  that  psychological  state  that  they  finally 
fere  satisfied  that  deliveries  could  not  be  made  in  as  short  a 
ime  as  formerly,  they  accepted  the  situation  as  such,  and 
nade  their  plans  accordingly.  As  a  consequence,  even  though 
he  deliveries  are  two,  three,  four,  and  sometimes  more,  times 
onger  than  prior  to  the  war,  there  is  very  little  suffering 
ompared  with  what  there  was  ten  months  ago.  Contracts 
re  being  placed  now  for  three-months'  delivery  with  little 
nore  feeling  in  the  matter  than  when  they  were  placed 
or  three  weeks. 

It  took  some  time  for  manufacturers  to  adjust  themselves 
o  these  conditions,  but  it  is  felt  a  favorable  result  has  now 
»een  achieved.  Buyers  of  finished  products,  however,  have 
»een  slower  in  accepting  these  conditions,  but  now  are  rap- 
dly  coming  to  share  their  manufacturer's  point  of  view. 


ELECTRIC  FAN  STANDARDIZATION 

Dver  go  Per  Cent  of  1917  Output  to  Be  Sold  with 

Cord  and  Plug — Proposed  Testing  for  Standards 

Will  Probably  Be  Generally  Used  in  1918 

Until  quite  recently  there  was  little  evidence  of  co- 
peration  on  the  part  of  manufacturers  of  electric  fans 
or  the  purpose  of  standardizing  in  any  direction.  There 
s  now,  however,  evidence  that  the  standardization  rules 
ecommended  by  the  Fan  Manufacturers'  Section  of  the 
Associated  Manufacturers  of  Electrical  Supplies,  are  being 
ollowed  out  by  fan  manufacturers  wherever  possible.  The 
tandardization  of  nomenclature  is  particularly  noticeable 
n  the  1917  catalogs.  The  old  term  of  "desk  and  bracket" 
ias  been  replaced  by  the  term  "non-oscillating."  Fans, 
herefore,  are  of  two  types,  oscillating  and  non-oscillating. 

In  1916  a  number  of  manufacturers  furnished  cord  and 
»lugs   with    their   fans    and    this    year    practically    all    the 


others  have  followed  suit,  so  it  is  safe  to  say  that  less 
than  10  per  cent  of  the  1917  output  of  fans  will  be  furnished 
without  cord  and  plugs.  The  fan  manufacturers  are  now 
discussing  standard  length  for  the  cord,  but  as  yet  no  de- 
cision has  been  reached.  Some  are  standing  for  one 
length  and  some  another. 

Considerable  progress  has  been  made  in  the  standardiza- 
tion of  ceiling  fans.  In  this  connection  recommendations 
have  been  made  regarding  size,  number  of  blades  and  num- 
ber of  speeds.  Owing  to  the  fact,  however,  that  a  num- 
ber of  ceiling  fans  which  do  not  comply  with  this  standard 
were  left  over  from  last  year,  it  is  doubtful  if  the  recom- 
mended standard  will  become  general  practice  before  1918. 

In  larger  sized  fans  standardization  is  noticeable,  but  be- 
low the  12-in.  sizes  there  is  a  greater  variety  of  sizes  among 
the  different  manufacturers. 


UNCERTAINTY   OF  CONSUMER 

A  FACTOR  IN  THE  MARKET 

Large  Power  Jobs  Are  Backward  Because  of  Slow 

Deliveries  and  Because  the  Conditions  of  the 

Future    Cannot    Be    Foreseen 

Central  station  power  salesmen,  especially  in  the  larger 
industrial  centers,  are  finding  that  some  of  the  big  jobs 
they  would  like  to  close  are  assuming  a  difficult  angle.  It 
is  impossible  to  get  deliveries  on  the  large  special  machines 
needed  to  make  improvements  in  the  customers'  plants  in 
less  than  six  or  eight  months.  The  customer,  however, 
freely  admits  that  he  cannot  foresee  the  status  of  business 
conditions  six  or  eight  months  in  advance.  He,  therefore, 
hesitates  to  begin  now  improvements  which  will  be  com- 
pleted at  a  time  when  he  may  have  but  little  need  for  them. 
He  hesitates  to  contract  for  service  that,  at  the  time  it  is  to 
be  delivered,  he  may  not  need.  The  fact  that  the  general 
business  situation  and  general  market  conditions  are  un- 
settled leads  the  ultimate  consumer  of  electrical  goods  to 
proceed  cautiously,  and  the  fact  that  delivery  dates  are  so 
far  advanced  as  to  eliminate  the  possibility  of  exercising 
this  caution  is  delaying  some  large  power  and  apparatus 
sales. 


COPPER  MARKET  CONTINUES  DULL 

Absence  of  Buyers  from  Market  and  Little  Dis- 
position to  Sell  Promote  Listlessness 

No  disposition  is  yet  apparent  on  the  part  of  holders 
of  copper  to  sell,  nor  is  there  any  indication  of  buying 
activities,  either  for  immediate  or  future  delivery.  For 
these  reasons  the  market  continues  to  be  dull,  and  prices 
remain  nominal.  Up  to  the  early  part  of  this  week  the 
rumors  of  war  had  apparently  not  affected  the  market. 

Quotations  on  Tuesday  were  nominally  as  follows:  Feb- 
ruary delivery,  33.75  cents;  March  delivery,  32  cents;  sec- 
ond quarter,  31  cents;  third  quarter,  29.5  cents;  and  fourth 
quarter,  28.5  cents. 


NEW  YORK  METAL  MARKET  PRICES 

, Jan.  30 N  , Feb.  6 ^ 

Selling  Prices  Selling  Prices 

Bid  Asked  Bid         Asked 

Copper  £       s     d  £       s     d 

London  standard  spot 132     0     0  136     0     0 

Prime   Lake    31.75      to  32.25|  32.00      to  33.00f 

Electrolytic    32.50       to  33.50t  33.50       to  34.50f 

Casting    29.25      to  29.75f  29.50      to  30.00t 

Copper  wire  base 39.00t  39.75      to40.75f 

Lead 8.00  8.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter.  .  .  21.00  21.00 

Spelter,   spot    10.67%  to  10.92% t  10.17%  to  10.42%  f 

Tin,    straits    45.75t  55.00f 

Aluminum,  98  to  99  per  cent  52.00       to  54.00f  51.00       to  53.00t 

OLD  METALS 

Heavy  copper  and  wire ...  .    25.00      to  25.50t  25.50      to  26.00t 

Brass,   heavy   14.50-     to  15.50f  15.00      to  15.50| 

Brass,   light    11.00       to  ll.SOt  11.50       to  12.00f 

Lead,    heavy    7.00       to    7.12t  7.25       to    7.37%  + 

Zinc,   scrap   7.25       to    7.75-f  7.50       to    7.7.". t " 

COPPER  EXPORTS 
Total  tons  to  Feb.   G 1,110 

tNominal. 
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NEW   APPARATUS   AND  APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

( rscd  in  the  Electrical  Field 


Features  of  Four  Makes  of  Fans 

The  description!  of  feature!  of  four 
hi"  tans  given  hare  lupplemenl 
an  article   that   appeared   in   the  Jan. 
27  iaiue  of  the  Bxjbctrn  il  World 

Sprague  Electric  Works  of  General 
Electric  Company,  Nea  i  ork  City. — 
Sprague  fane  for  li'iT  will  retain  the 
feature!  which  have  distinguished  them 
in  the  past,  chief  among  these  being  the 
single-field  coil  construction  which  is 
well  known  to  the  trade,  having  been 
used  in  the  Sprague-Lundell  fan  since 
1892.  A  new  blade  with  a  curved  edge 
lias  been  designed  which  is  said  to  in- 
crease the  efficiency  of  the  fan.  This 
blade  also  makes  it  possible  to  use  an 
unproved  guard  which  is  neat  in  ap- 
pearance and  rigid  in  construction.  The 
complete  fan,  including  motor  body, 
base,  blade  and  guard  will  be  finished 
m  black  enamel.  A  10-ft.  cord  and  at- 
tachment plug  will  also  be  supplied  with 
each  i),  12  and  16-in.  fan.  The  fan  as 
shipped  from  the  manufacturer  will 
therefore  be  ready  to  operate  without 
additional  labor  or  expense.  Ceiling 
fans  are  of  the  four-blade  type  with  a 
sweep  of  56  in.  and  have  three-speed 
switches.  The  Sprague  "Midget"  ceil- 
ing fan,  which  is  furnished  in  either 
black  or  white  enamel,  and  has  a  sweep 
of  32  in.,  is  a  very  popular  type,  being 
used  in  large  numbers  in  hotel  sleeping 
rooms.  All  12-in.  and  16-in.  non-oscil- 
lating fans  may  be  readily  converted  to 
oscillating  fans  by  the  addition  of  an 
oscillating  mechanism,  which  can  be 
attached  in  a  few  minutes  with  the 
aid  of  a  screwdriver. 

Menominee  Electric  Manufacturing 
Company,  Menominee,  Mich.  —  A  new 
low-priced  8-in.  universal  oscillator  fan 
is  being  manufactured  this  year  by  the 
Menominee   Company.      It   is   built   on 


few  minor  changes  for  improvement 
have  been  made.  All  fane  this  year, 
save  for  the  exception  of  two  types,  will 

equipped  With  black  japanned 
guards,  but  the  blades  and  guard  hold- 
ers will  be  made  of  brass,  as  formerly. 
The   manufacture  of  special   patented 

fans  the  table  Ian  and  socket  fan — 
will  also  be  continued. 

Lfaldatrom,  Smith  Company,  Chicago, 
OL  — The  Breezer  electric  fan  is  espe- 
cially adapted  for  use  in  small  rooms, 
telephone  booths,  near  the  bedside,  on 
the  desk  and  in  inclosed  motor  boats 
and  automobiles.  It  is  attractive  in 
appearance,  noiseless  in  operation,  and 
is  finished  in  nickel  and  black.  Rubber 
feet  are  provided  on  the  base  so  it  will 
not  mar  the  most  highly  polished  sur- 
face. The  regular  8-in.  type  fan  is  11 
in.  high  and  9  in.  wide  over  all.  When 
used    as    a    wall    fan    it   extends   9    in. 


FIG.  1. — SPRAGUE  CONVERTIBLE  WALL  AND 
DESK    FAN 

standard  lines  with  a  cast-iron  body 
and  base,  and  is  provided  with  a  stand- 
ard oscillating  mechanism  and  a  uni- 
versal motor.  The  blades  and  guard 
are  of  black  japanned  steel.  This  com- 
pany will  continue  the  manufacture  of 
its  8-in.  straight-type  fan  in  which  a 


dilating  desk  and  bracket  fans  have 
i  hree  speeds  and  are  made  in  10,  1 
l(*)-in.  sizes.  The  non-oscillating  'I.  k 
and  bracket  fans  are  made  in  S,  10,  \2 
and  16-in.  sizes,  and  with  the  exception, 
of  the  new  low-priced  8-in.  fan,  have 
three    speeds.      All   8    and    1<>  in.    fans 


FIG.      2. — MENOMINEE     8-IN.      UNIVERSAL 
OSCILLATOR 

Units  are  designed  for  direct  or  alter- 
nating-current energy  of  any  frequency 
and  pressures  from  8  to  120  volts. 

Model  64,  which  is  a  regulation  8-in. 
fan,  has  a  strong  universal  motor.  The 
blades  and  guard  are  nickel-plated  and 
highly  polished,  and  the  base  and  motor 
are  finished  in  black.  Rubber  feet  are 
attached  so  as  not  to  mar  furniture. 
The  fans  are  furnished  for  any  voltage 
from  12  up  to  220  volts,  direct  or  alter- 
nate current. 

Westinghouse  Electric  &  Manufactur- 
ing Company,  Pittsburgh,  Pa. — In  ad- 
dition to  bringing  out  a  new  low-priced, 
8-in.  non-oscillating  fan,  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany has  incorporated  a  number  of 
new  features  in  its  regular  line.  The 
complete  line  comprises  oscillating  and 
non-oscillating  desk  and  bracket  fans, 
gyrating  ceiling,  counter-column  and 
floor-column  fans,  ceiling  fans,  and  ex- 
haust fans.  The  bodies  of  the  fans  are 
of  drawn  metal,  or  are  die  cast.  The 
standard  finish  is  dull  black.     The  os- 


FIG.    3. — LINDSTROM-SMITH     8-IN. 
CONVERTIBLE  FAN 

have  four  blades  and  the  12  and  16-in. 
fans  four  or  six  blades.  All  desk  and 
bracket  fans  are  made  for  alternating 
and  direct-current  operation,  and  for 
frequencies  from  25  to  60  cycles  and 
pressures  from  100  to  250  volts. 

The  blades  used  on  the  gyrator-type 
units  have  drawn-metal  frames,  and  are 
known  as  the  12-in.  "silent  six"  fans. 
One  of  the  fan  motors  is  geared  to  a 
mechanical  drive  operating  on  a  sta- 
tionary  central   pulley.      The   drive  is 


FIG.    4. — WESTINGHOUSE    GYRATING    CEIL- 
ING   FAN    WITH    BRASCOLITE    UNIT 

therefore  positive  and  does  not  vary 
with  the  air  reaction.  The  mechanism 
does  not  slow  down  and  cannot  revolve 
at  excessive  speed.  Breeze  at  any  angle 
desired,  from  horizontal  to  35  deg.  be- 
low horizontal,  can  be  obtained  by 
means  of  a  positive  wing-nut  adjust- 
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merit  at  the  side  of  the  gyrating  body. 
These  fans  operate  at  one  speed,  and 
current  is  controlled  by  a  pull  switch. 
While  in  the  past  these  fans  have  been 
obtainable  for  use  with  ordinary  elec- 
troliers, this  year  the  ceiling  gyrator 


is  waterproof,  thereby  a  protection 
against  concrete  and  the  entrance  by 
foreign  material. 


FIG. 


5. — WESTINGHOUSE      CEILING      FAN 
WITH    LOOP   AND    LINK    UNITS 


is  provided  with  means  for  attaching 
Brascolites  or  Reflectolytes. 

The  ceiling  fans  have  four  blades. 
For  alternating  current  with  fre- 
quencies from  25  to  60  cycles  and  pres- 
sures from  100  to  115  volts,  they  are  ob- 
tainable with  blades  having  32-in.  or 
56-in.  sweep.  The  blades  of  the  direct- 
current  ceiling  fans  have  a  sweep  of 
32  in.,  56  in.  or  58  in.  In  the  standard 
fans  the  air  is  thrown  downward.  On 
special  order,  however,  the  blades  can 
be  arranged  to  draw  the  air  upward,  a 
desirable  arrangement  in  places  where 
a  downward  breeze  might  disturb 
papers.  Wooden  blades  with  mahogany 
finish  are  used  for  the  58-in.  and  56-in. 
fans.  The  blades  for  the  32-in.  direct- 
current  fan  are  also  of  wood,  but  have 
a  natural  finish.  The  blades  for  the 
32-in.  alternating-current  fans  are  of 
aluminum,  with  frosted  finish. 

A  56-in.  ceiling  fan  can  be  arranged 
for  two-lamp  or  four-lamp  electrolier 
attachments.  The  32-in.  fans  can  be 
arranged  for  single  lamp  or  two-lamp 
electrolier  attachment.  A  new  loop  and 
link  attachment  has  been  incorporated 
in  the  32-in.  and  56-in.  alternating- 
current  fans  whereby  two  or  four 
lamps  respectively  may  be  suspended 
by  loops  attached  to  two  or  four  pro- 
jecting arms.  The  lamps  are  mounted 
below  the  fan  blades  so  that  no  shadows 
will  be  cast  by  the  blades.  Provisions 
have  been  made  for  equipping  the  56-in. 
ceiling  fans  with  Brascolites  and  Re- 
flectolytes as  well. 

Features  of  Kokomo  (Ind.)  Oscillat- 
ing Fan  Company's  line  of  fans  for 
1917  will  be  described  in  a  later  issue. 


Closed  Conduit  Bushing 

A  closed  pressed  steel  conduit  bush- 
ing that  has  a  protective  top  securely 
fastened  into  it  is  being  offered  to  the 
trade  by  the  Detroit  Closed  Bushing 
Company,  Inc.,  901  Kresge  Bldg.,  De- 
troit, Mich.  This  top  can  be  removed 
by  the  wireman  with  a  screw  driver  or 
pliers.  Attention  is  called  to  the  fact 
that  this  protective  feature  leaves 
nothing  to  the  memory  of  the  workman. 
He  must  bush  the  conduit  to  complete 
the  conduit  installation,  so  that  when 
the  bushing  is  in  place,  the  end  of  the 
conduit    is    also    closed.     The    bushing 


44,000- Volt  Outdoor  Sub- 
station 

A  typical  installation  of  the  relative- 
ly inexpensive  44,000-volt  type  V  B  out- 
door substations  developed  by  the  Delta 
Star  Electric  Company,  of  Chicago,  111., 
is  shown  in  the  accompanying  illustra- 
tion. This  steel  tower  substation  is 
provided  with  four  35-ft.  expanded- 
steel  corner  poles  connected  by  cross 
members  for  carrying  the  high-tension 
control  and  protective  units,  trans- 
former buses,  etc.  All  parts  are 
standardized,  the  steel  being  shipped 
"knocked  down"  and  are  easily  as- 
sembled in  the  field.  The  three-pole 
switch  is  of  the  double-break  per 
phase  type  with  manually  operated 
remote-control    mechanism     permitting 


STEEL-TOWER  SUBSTATION   FOR 
44,000-VOLT  SERVICE 

the  switch  handle  to  be  locked  near 
the  ground  level.  The  high-speed 
sphere-gap  graded-resistance  lightning 
arrester  is  so  located  that  disturbances 
have  a  straight-line  discharge  path  to 
earth,  thus  affording  quick  relief.  Be- 
tween this  switch  and  the  arrester  is  a 
right-angle  fuse  tap-off  in  conjunction 
with  a  long-turn  cylindrical  choke  coil 
which  presents  a  highly  reactive  path 
between  the  lightning  disturbance  and 
transformers. 

Protection  against  short-circuits  is 
secured  by  means  of  carbon-tetra- 
chloride  fuses  in  the  tap-off  circuit. 
Ordinary  overloads  are  taken  care  of 
by  the  automatic  oil  breakers  or  fuses 
on  the  secondary  side.  By  closely  set- 
ting the  secondary-breaker  tripping 
mechanism  and  heavily  over-fusing  the 
primary  side,  fuse  operation  is  con- 
fined to  actual  transformer  or  oil- 
switch  failure,  in  which  case  the  short- 
circuit   is    instantly   cleared,   thus    pre- 


venting a  local  disturbance  spreading 
to  the  main  lines.  With  these  stations 
the  transformers  are  located  at  ground 
level  and  as  the  load  requirements  in- 
crease, the  primary  fuse  and  transform- 
er ratings  can  be  increased — no  other 
change  being  necessary.  These  stand- 
ard stations  occupy  20  ft.  by  10  ft.  7.5- 
in.  ground  area,  thus  permitting  con- 
siderable increase  in  the  transformer 
rating. 

A  Commutator  Rectifier 

The  rectifier  shown  in  the  accom- 
panying illustration  is  designed  for  the 
charging  of  small  storage  batteries, 
such  as  used  with  automobile  ignition, 
lighting  and  starting  sets.  The  single- 
circuit  type  is  a  self-contained  charg- 
ing plant  that  will  charge  from  one  to 
five  batteries  (or  up  to  a  total  of  15 
cells).  By  keeping  the  rectifier  run- 
ning twenty-four  hours  a  day  and  tak- 
ing out  each  battery  as  soon  as  f  ally 
charged,  on  an  average,  a  total  of  thir- 
teen 3-cell  batteries,  it  is  claimed,  can 
be  given  a  full  charge  in  twenty-four 
hours,  allowing  for  the  average  amount 
of  residual  charge.  The  rotating 
commutator  principle  is  employed. 
Current  from  the  alternating-current 
supply  is  brought  to  two  terminals  at 
the  back  of  the  switchboard.  From 
these  terminals  the  current  passes 
through  the  line  switch  to  a  special  in- 
duction-type motor.  On  the  extended 
shaft  of  this  motor  are  two  collector 
rings  and  beyond  +hem  a  commutator. 
The  synchronous  motor  is  of  such  de- 
sign that  no  further  attention  need  be 
given  in  starting  than  to  simply  close 
the  line  switch,  at  which  time  the  mo- 
tor will  start  readily  and  fall  into  syn- 
chronism, remaining  so,  it  is  said,  even 
at  a  great  reduction  in  voltage.  The 
motor  has  no  carbon  brushes  to  keep 
in  renewal.     The  only  load  on  the  motor 


SINGLE-CIRCUIT    RECTIFIER 

is   the  friction    of  the   brushes   on   the 
collector  rings  and  the  commutator. 

Although  the  type  shown  here  is  of 
small  capacity  and  low  voltage  to 
charge  the  class  of  batteries  mentioned, 
larger  sizes  of  the  machines  are  made 
by  the  Stahl  Rectifier  Company,  538 
South  Clark  Street,  Chicago,  111. 
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Grids  Foi  Storage  Battel 

'l*li.  i  Company 

,,,    \,  developed   the 

how  n  in  the  hi  compan)  ing  lllui 

n  which,  il  ia  claimed,  erill 


treadle,  ■  conti  ide,  both   coil 

■ 
applied  tin-  i    cut  out 

in  aboul  i" 

ire,  one  I  lt<  h, >ral  hun- 
dred titche  b  minute  can  be  tak<  n. 
When  H  i  de  Ired  to  wind  the  bobbin, 
0„.  bell  i  lipped  off  the  hand  wheel 
Bnd  on  to  the  bobbin  wheel.  A  helical 
Bp]  [ng  tenda  to  force  the  motor  away 
from  the  head  of  the  machine  and  thus 
Blwa3  he  bell  tightened.  W*h<  a 
folding  up  the  machine  11  is  only  neces- 

to  loosen  the  belt,  disconnect  the 
plug,  and  swing  the  motor  around  under 
the  head.  Two  hooka  arc  furnished  for 
attaching  the  service  conductors  to  the 
back  of  the  machine.  Felt  pads  under- 
neath the  base  prevent  the  motor  from 
scratching  the  machine. 


GRIDS     THAT     SAVE     OVERLOAD    CAPACITY 

sudden  and  unexpected  strains  or  over- 
loads. The  diagonal  ribs  are  intended 
to  prevent  bending  at  any  point  along 
the  vertical  bars  and  the  fins  along 
the  vertical  ribs  must  be  broken  before 
the  plate  can  be  bent.  These  fins,  it  is 
said,  also  decrease  the  length  of  the  un- 
supported diagonal  rib,  permitting  the 
lightening  of  the  members  without  dan- 
ger of  their  sagging  during  the  pasting 
process.  The  fins  afford  projection 
around  which  the  active  material  se- 
curely locks  itself  in  which  function 
they  are  assisted  by  the  small  shelves 
visible  along  the  vertical  bars. 


Wireless  Generator 

A  laboratory  generator  called  the 
"Oscillion,"  for  use  wherever  measure- 
ments and  measuring  instruments  are 
employed,  has  been  developed  by  the 
De  Forest  Radio  Telephone  &  Tele- 
graph Company,  1391  Sedgwick  Ave- 
nue, New  York  City.  It  is  a  generator 
of  pure  sine  wave  high  frequency  oscil- 
lations, the  frequency  of  which  depends 
on  the  wave  length  employed,  that  may 
be  used  for  transmission  of  radio  tele- 


frequency  of  "heal  note"  is  known. 
Then  If  eithei  capacity  or  inductance 
of  full  circuit  i  known,  the  minute 
change  in  capacity  or  Inductance  winch 
•  !  i be  change  in  "beat   note"  ran 

be  determined. 


Sewing-Machine  Motor 

A  motor  that  can  be  readily  at- 
tached to  any  make  of  stationary  or 
drop-head  sewing  machine,  new  or  old, 
with  the  exception  of  a  few  obsolete 
models,  is  made  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 
When  not  in  use,  the  motor,  if  mounted 
on  a  stationary-head  machine,  can  be 
pushed  back  out  of  the  way  and  the 
cover  put  on.  If  used  on  modern  types 
of  drop-head  machines  it  can  be  dropped 
with  the  head.  When  desired,  however, 
the  motor  can  be  removed  readily  by 
loosening  one  thumb  screw,  as  it  is 
light  and  portable.  The  complete  outfit, 
wihch  weighs  only  7  lb.,  consists  of  a 
small  motor  which  operates  on  either 
alternating  or  direct-current  energy,  a 
speed  regulator  with  chain  for  connect- 
ing with  treadle,  10  ft.  of  cord  and  plug 
and  a  round  leather  belt. 

Being  made  of  pressed  steel,  the  reg- 
ulator is  light  and  substantial.  There 
are  two  coils  in  series  with  the  motor. 
When  there  is  no  pressure  on  the 
sewing  machine  treadle  the  circuit 
is  open.     With  slight  pressure  on  the 


An  Electric  Rowboat  Motor 

The  elect  lie  motOl    foi    i  ",',  boat        liown 

in  the  accompanying  illustration  i| 
manufactured  by  the  Jewel  Electric 
Company,  112  North  Fifth  Avenue,  Chi- 
cago, III.  The  motor  is  placed  directly 
above  the  main  driving  shaft,  which  is 
contained  in  a  telescopic  tube,  allowing 
the  propeller  to  be  adjusted  to  the  cor- 

recl  distance  beneath  the  surface  of  the 
water.  The  propeller  is  driven  through 
a  special  type  of  propeller  gearing 
which  gives  proper  reduction  between 
the  motor  and  the  propeller,  this  being 
necessary  owing  to  the  fact  that  the 
normal  speed  of  the  motor  is  about  3000 
r.p.m.  Above  the  motor  is  a  small  steer- 
ing wheel,  which  enables  the  propeller 
to  be  turned  to  the  right  or  left,  or  com- 
pletely round  if  it  is  desired  to  reverse 
the  direction  of  the  boat.  To  this  wheel 
may  be  fitted  either  a  tiller  or  steering 
yoke,  according  to  requirements.  The 
outfit  is  made  of  aluminum  and  man- 
ganese alloy  wherever  possible,  the  pur- 
pose being  to  reduce  the  weight. 

Attention  is  called  to  the  fact  that 
the  motor  complete,  but  without  bat- 
tery, weighs  only  50  lb.  The  armature 
runs  on  ball  bearings,  and  the  commu- 
tator and  brushes  are  of  special  design, 
suitable  for  low  voltages,  as  the  motor 
is  used  on  from  6  to  12  volts.  By  means 
of  a  simple  device  the  motor  may  be  de- 
tached from  the  driving  shaft  and  used 
for  other  purposes  where  power  is  re- 
quired, and  the  current  can  be  derived 
from  the  same  batteries  as  used  in  the 


GENERATOR     OF     PURE     SINE     WAVE     HIGH 
FREQUENCY  OSCILLATIONS 

phone  and  telegraph  signals  over  short 
ranges. 

By  using  this  instrument  it  is  claimed 
one  is  enabled  to  do  extensive  research 
and  calibrating  work  on  all  types  of 
radio  frequency  circuits  and  instru- 
ments, for  "heterodyne"  work,  beat 
and  interference  experiments.  For  ex- 
ample: A  small  difference  of  induc- 
tance or  capacity  can  be  quickly  de- 
termined merely  by  associating  one  or 
two  resonant  circuits  with  the  "oscil- 
lion" circuit,  connecting  a  detector  and 
telephone  receivers  to  one  of  these  cir- 
cuits and  tuning  until  a  certain  definite 
"beat  note"  is  heard,  say,  one  of  300 
per  second.  Then  vary  the  inductance, 
say,  of  two  short  parallel  wires  until 
wave  frequency  is  altered  by  about 
twenty  periods  per  second.  (Deter- 
mine these  frequencies  by  comparison 
with  a  tuning  fork  note,  etc.)  After 
having  determined  the  wave-length  by 
means  of  a  wave  meter,  the  number  of 
oscillations    which    caused    change    in 
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ELECTRIC     MOTOR    ADAPTED    FOR    USE    ON 
ROWBOATS 

boat.  The  storage  batteries  supplied 
with  the  regular  equipment  are  two  of 
6-volt  120-amp.-hr.  each.  This  com- 
pany also  supplies  accumulators  of  6  to 
12  volts,  having  a  rating  of  60  to  120 
amp.-hr. 
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Electrical  Connector 

An  improved  wire  and  terminal  con- 
nector which  it  is  claimed  provides  a 
simple,  effective,  strong  and  easily  op- 
erated  device   is   shown   here   as  made 


SIMPLE   WIRE  AND  TERMINAL  CONNECTOR 

by  the  Frankel  Connector  Company  of 
New  York  City.  This  connector  is  pro- 
vided with  a  forked  arm  which  may  be 
secured  to  a  binding  post  or  screw 
bolt.  The  connector  proper  is  provided 
with  a  longitudinal  central  bore.  The 
free  end  is  slotted  longitudinally  to 
form  short  gripping  jaws.  The  wire  is 
fastened  to  the  connector  by  stripping 
a  portion  of  the  insulated  covering  and 
placing  it  into  the  longitudinal  bore  of 
the  body.  The  sleeve  screws  up  until 
the  tapered  part  engages  the  tapered 
end  of  the  connector  body  in  such  a  way 
as  to  draw  the  two  sides  into  contact 
with  the  wire. 


Direct-Current  Overload 
Relay 

A  relay  has  been  developed  by  the 
Westinghouse  Electric  &  Manufacturing 
Company,  of  East  Pittsburgh,  Pa.,  to 
give  overload  protection  on  direct-cur- 
rent circuits.  It  is  particularly  ap- 
plicable for  use  in  connection  with 
three-wire  generators  having  but  four 
cables  running  to  the  switchboard,  since 
by  connecting  the  control  coil  of  the 
relay  to  ammeter  shunts,  the  circuit 
breakers  can  be  mounted  on  the  switch- 
board, yet  controlled  by  the  actual 
armature  current  as  required  by  the 
Fire  Underwriters.  Without  such  con- 
nections the  circuit  breaker  must  be 
inserted  in  the  circuit  at  the  position 
of  the  ammeter  shunt.  This  would  re- 
quire either  the  circuit  breaker  to  be 
mounted  at  the  generator,  away  from 
the  switchboard,  or  an  extra  pair  cf 
leads  to  be  run  from  the  generator  to 
the  switchboard.  This  relay  is  known 
as  the  type  TO.  The  operating  part  is 
a  small  two-pole  electro-magnet  with 
special  winding.  The  magnet  and  an 
adjusting  mechanism  are  inclosed  in  a 
dust-proof  case  of  aluminum  alloy. 

The  pull  of  the  relay  coils  is  opposed 
by  a  helical  spring.  When  the  pull 
exceeds  the  tension  of  the  spring  the 
contacts  close.  A  calibrated  adjustable 
arm  is  used  to  adjust  the  tension  of  the 
spring,  in  that  way  determining  the 
voltage  drop  across  the  ammeter  shunt 
at  which  the  contacts  will  close.  The 
relay  contacts  will  close  a  circuit  car- 
rying 1  amp.  When  the  circuit  breaker 
trip  coil  requires  more  than  this,  an 
auxiliary  relay  switch  should  be  used. 

Type  TO  relays  can  be  used  with  a 


standard  50-millivolt  ammeter  shunt 
(the  same  shunt  that  is  used  with  the 
ammeter),  without  affecting  the  read- 
ings of  the  ammeter  appreciably.  By 
adjustment  the  contacts  can  be  made 
to  close  at  from  40  to  80  millivolts, 
corresponding  to  80  to  160  per  cent  of 
full  load,  according  to  the  setting  made 
on  a  scale  provided  within  the  instru- 
ment allowing  adjustments  for  all  in- 
termediate values.  Where  a  relay  is 
used,  the  circuit  breaker  should  have 
auxiliary  contacts  to  open  the  trip  cir- 
cuit when  the  breaker  opens,  thus  re- 
lieving the  relay  contacts  of  this  duty. 
Further,  the  type  TO  relay  is  instan- 
taneous in  operation.  If  a  definite  time 
element  is  desired  a  definite-time-limit 
relay  should  be  used  with  it. 


Pin  Type  Insulator 

The  Locke  Insulator  Manufacturing 
Company  of  Victor,  N.  Y.,  now  manu- 
factures ten  designs  of  pin-type  insula- 
tors for  voltages  ranging  from  27,000 
to  80,000.     Several  designs  are  offered 


INSULATOR    RATED    AT    50,000    VOLTS 

as  new  types  for  their  rated  voltages. 
In  these  units  it  is  claimed  that  the 
electrical  and  mechanical  characteris- 
tics provide  an  ample  factor  of  safety 
for  the  most  severe  requirements.  In 
the  accompanying  illustration  is  shown 
an  insulator  that  has  a  line  voltage 
rating  of  50,000  volts.  The  dry  arc 
over  voltage  is  175,000,  the  wet  arc 
over  voltage  is  120,000  and  the  leak- 
age distance  is  23.5  in.  The  mechan- 
ical strength  is  5000  lb. 


Curb  Station  for  Automobile 
Tire  Inflation 

An  electric  tire  inflating  outfit  ar- 
ranged for  permanent  mounting  on 
sidewalks  has  been  developed  by  the 
Black  &  Decker  Manufacturing  Com- 
pany, 109  South  Calvert  Street,  Balti- 
more, Md.  This  outfit  is  equipped 
with  an  electric  tire  inflating  equip- 
ment such  as  described  on  page  100  of 
the  Jan.  13  issue  of  the  Electrical 
World.  There  is  a  4.5-in.  150-lb.  pres- 
sure gage  illuminated  by  a  concealed 
lamp  on  this  outfit.  The  upper  com- 
partment contains  the  inflating  outfit 
and  is  normally  kept  locked  so  as  to 
prevent  anyone  from  tampering  with  it. 
The  lower  compartment  contains  a 
handy  starting  switch  and  a  long  hose. 
This  curb  station  is  fitted  with  an  orna- 
mental colum  surmounted  by  a  large 
opalescent  globe  having  white  lettering 
arranged  in  a  green  hexagon  shaped 
field,  the  words  "Free  Air"  being  in 
large  type  and  "Lectroflater  Station"  in 
small  type. 


Starting  and  Lighting 
Equipment 

The  Westinghouse  Electric  &  Manu- 
facturing Company's  automobile  start- 
ing and  lighting  equipment  for  1917  in- 
cludes a  complete  line  of  starting 
motors  and  generators  of  the  round 
frame  type.  The  starting  motors  are 
built  in  a  number  of  sizes  and  of  such 
range  as  to  be  applicable  to  engines 
with  a  cylinder  displacement  up  to  1000 
cu.  in.  With  the  graduated  range  in 
which  these  motors  are  built  it  is  pos- 
sible to  select  a  standard  motor  for 
any  size  engine  which  will  exactly  ful- 
fil automobile  requirements  and  still  be 
the  most  economical  application.  The 
motors  are  all  of  the  single-reduction 
type  and  equipped  with  the  Bendix 
screw  shift  transmission  for  meshing 
with  the  flywheel  gear.  For  t-he  most  eco- 
nomical performance,  it  is  pointed  out, 
the  proper  size  battery,  ranging  from 
80  amp.-hr.  to  160  amp.-hr.  capacity, 
must  be  used  with  a  given  size  motor. 

Corresponding  sizes  of  generators 
are  also  being  built  for  operation  be- 
tween engine  and  twice  engine  crank- 
shaft speed.  These  machines  are  of 
the  third-brush  regulation  type,  a 
method  which  has  proven  very  satis- 
factory where  a  large  output  is  desired 
at  low  speed  and  where,  at  the  same 
time,  it  must  maintain  the  maximum 
output  with  reasonable  relation  to  the 
ampere  capacity  of  the  battery.  The 
approximate  output  of  generators 
varies  from  12  amp.  maximum  at  1500 
r.p.m.  for  the  smallest  machine  to  20 
amp.  maximum  at  900  r.p.m.  for  the 
largest  generators.  Both  generators 
and  motors  are  designed  primarily  for 
bracket  mounting,  with  the  generator 
on  the  timing  gear  housing  and  the 
motor  on  the  flywheel  housing. 


Medium-Base    Reflector 
Socket 

The  reflector  socket  shown  herewith 
has  been  brought  out  by  the  Arrow 
Electric  Company,  Hartford,  Conn., 
and  is  built  along  the  same  lines  as  its 
regular  mogul  porcelain  socket,  exceDt 
that  it  is  designed  for  medium-base 
lamps.  The  socket  is  made  of  heavy 
porcelain  and  is  constructed  substan- 
tially throughout.  The  screw  shells 
and  binding  posts  are  reinforced.  An 
asbestos  gasket  is  used  between  tne 
inner  and  outer  porcelain  shells  and  a 
rubber  gasket  below  the  cap.  All  con- 
nections are  made  from  the  front  of 
the   socket.     The  socket  is  made   with 


SOCKET  adapted  for  USE  WITH  MEDIUM- 
BASE  TYPE   C   LAMPS 

%-in.  and  0.5-in.  metal  caps,  and  %-in. 
and  0.5-in.  iron  yokes.  It  is  designed 
to  take  a  standard  shade-holder,  and  is 
particularly  adapted  for  use  with  re- 
flectors and  fixtures  employing  medium- 
base  Type  C  lamps. 
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i.     i-'      tank  \i:i  i    has    been    pro 
tn  manager  of  the  New    York  office  of  the 
Diehl  Manufacturing  Company, 

ii  \v  watts,  who  lias  been  In  the  New 
York  office  of  the  Dlehl  Manufacturing 
Companj  for  Bevera]  years  haa  been  pro- 
moted to  manager  of  the  Boston  office,  Mr. 
Watts  succeeds  ll.  A  Howard,  who  has  re- 
signed to  devote  bis  entire  time  t<>  the 
companies  In  winch  he  la  personally  In- 
terested. 

HOTPOINT  ELECTRIC  HEATING 
COMPANY  has  Increased  the  list  price 
on  its  tea  kettles  from  $S  to  $S.50,  effec- 
tive Feb.   1. 

WESTERN  ELECTRIC  COMPANY  has 
announced  the  terms  for  Its  1017  appliance 
campaign.  To  encourage  progressive  fan 
merchandising  the  company  offers  cash 
prizes  to  the  dealers  that  submit  what  is 
considered  to  be  the  best  all  around  ap- 
pliance fan  sales  campaign.  The  board 
of  Judges  will  be  composed  of  representa- 
tives of  Ki.kctrical  World,  Electrical 
Merchandising,  Electrical  Review.  National 
Electrical  Contractor.  Electrical  Record, 
Electrical  A</c  and  the  Society  for  Electrical 
Development.  All  data  must  be  in  the 
hands  of  the  company  by  Oct.  1,  1917. 
Awards  will  be  made  as  soon  thereafter  as 
practicable 

WALTER  KIDDE,  engineer-constructor, 
of  140  Cedar  Street,  New  York  City,  has 
Incorporated  his  organization  under  the 
title  of  Walter  Kidde  &  Company,  Inc. 
This  business  was  established  in  1900,  and 
from  the  first  the  functions  of  the  engineer 
and  constructor  were  combined,  as  it  was 
believed  that  in  this  way  the  common  in- 
-  of  the  client  and  the  constructor 
could  be  best  served.  Particular  attention 
has  always  been  given  by  Mr.  Kidde's  or- 
ganization to  the  electrical  equipment  of 
plants,  and  they  have  kept  in  the  vanguard 
of  electrical  progress.  They  have  been 
strong  advocates  of  electric  drive  from  the 
very  beginning,  and  they  made  some  of 
the  earliest  installations  of  direct-driven 
machine  tools.  They  were  among  the  first 
to  apply  alternating  current  to  factory  op- 
eration ;  they  were  one  of  the  early  intro- 
ducers of  the  480-volt  alternating-current 
system  with  induction  motors,  and  did  pio- 
neer work  in  the  installation  of  synchron- 
ous motors  in  isolated  factory  plants  for 
the  improvement  of  the  power  factor.  The 
organization  includes  departments  of  con- 
struction, hydraulics,  steam  and  mechan- 
ical engineering,  electrical  engineering  and 
chemical  engineering,  which  work  in  close 
co-operation,  and  which  are  usually  asso- 
ciated on  the  same  undertaking.  Mr. 
Kidde's  chief  associates  will  now  become 
directors  and  stockholders  of  the  new  cor- 
poration, the  officers  of  which  are:  Walter 
Kidde,  president  :  B.  G.  Worth,  vice-presi- 
dent :  I.  R.  Lewis,  secretary  and  treasurer. 
These  are  all  members  of  the  board  of 
directors,  which  also  includes  Henry  Lang, 
who  is  vice-president  of  the  Ingersoll-Rand 
Company,  and  E.  S.  Boyer.  who  is  asso- 
ciated with  the  American  Hard  Rubber 
Company.  Mr.  Kidde's  other  principal  as- 
sociates, who  comprise  the  "engineering 
hoard"  of  the  corporation,  are:  A.  B.  Mil- 
ler. Walter  S  Wainright.  M  T.  Butter- 
field  and  E  Schwarz.  The  chief  drafts- 
man is  Tho»-lief  Fliflet. 

CHITA  CO  MICA  COMPANY  has  ap- 
pointed W.  R.  Cosgrave  50  Church  Street. 
Xew  York  City,  as  suecial  representative 
covering   the   Xew  York  territory. 

CROCKER-WHEELER  SALES  CON- 
VENTION".— On  February  S,  9  and  in  the 
Crocker-Wheeler  Company.  Ampere,  N.  J., 
held   a   sales  department   convention   at   the 
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NEW  WESTINGHOUSE  PLANT  Ail- 
ment has  In  t  been  made  bj  I  he 
Westlnghouse  Electric  A  Manufacturing 
Company  that  the  plot  sf  ground  recently 
purchased  ;it  Essington.  near  Philadelphia, 
Will  form  •  new  industrial  center  for  th« 
Westlnghouse  Electric  interests.  The  site 
embraces  about  500  acres,  with  a  frontage 
oi  approximately  l  mile  on  the  Delaware 
River,  Additional  transportation  facili- 
ties will  be  afforded  by  tracks  from  the 
Pennsylvania  and  Philadelphia  &  Reading 
Railroads.  This  new  center  will  be  devoted 
to  the  production  of  large  apparatus,  the 
first  group  of  buildings  being  for  power 
machinery,  principally  steam  turbines,  con- 
densers,  and  reduction  gears.  The  initial 
development  will  cost  In  the  neighborhood 
of  $5,000,000  or  $6,000,000  occupying  about 
one-fifth  of  the  area  of  the  entire  plot.  The 
group  will  consist  of  the  following  build- 
ings: Two  large  machine  shops,  an  erect- 
ing shop  for  heavy  machinery,  forge  shop, 
pattern  and  pat  tern  -storage  shop,  and 
power  house.  Work  will  begin  on  these 
as  soon  as  satisfactory  building  contracts 
can  be  let.  The  number  of  employees  to 
be  engaged  at  the  new  plant  has  'not  as 
yet  been  definitely  determined  but  will  num- 
ber several  thousand  people,  and  undoubt- 
edly will  in  the  future  equal  the  number 
employed  at  East  Pittsburgh,  representing 
over  20,000  people. 


THE  DIXIE  ELECTRIC  COMPANY  of 
bumter,  S.  C,  has  been  incorporated  with 
a  capital  stock  of  $3,000  by  B.  C.  Wallace 
Jr.,    and    Young   Shackelford. 

THE  ELECTRIC  STEEL  CASTING 
COMPANY  of  West  Allis,  Wis.,  has  been 
incorporated  with  a  capital  stock  of  $300  - 
il00  b^  Leo  G-  Smith,  Chauncev  Yockey, 
F.  G.  Walter,  C.  F.  Taylor  and  Clark  Ten- 
nant.  The  initial  units  of  the  company 
plant  will  cost  about  $100,000. 

THE  DEPPE  MOTORS  CORPORATION 
of  Wilmington,  Del.,  has  been  chartered 
with  a  capital  stock  of  $5,000,000  to  manu- 
facture and  deal  in  motor  cars,  engines 
and  generators  of  all  kinds.  The  incor- 
porators are:  Herbert  E.  Latter,  Norman 
P.  Coffin  and  Clement  M.  Egner,  all  of 
Wilmington,  Del. 

THE  CROWN  ELECTRIC  ILLUMINAT- 
ING COMPANY  of  New  York,  N  Y  has 
been  incorporated  by  W.  Schlessinger,  S 
and  D.  Swartz,  78  East  Houston  Street' 
New  York,  N.  Y.  The  company  is  cap- 
italized at  $5,000  and  proposes  to  manu- 
facture and  deal  in  electric  arc  lamps 
appliances,  etc. 

THE  DUBILIER  CONDENSER  COM- 
PANY of  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $75,000 
to  manufacture  and  deal  in  machinery 
apparatus,  instruments  and  electrical  ma- 
chinery. The  incorporators  are-  M  K 
Morse,  J.  N.  Essler  and  K.  S.  Neal  '  111 
Broadway,    New   York,    N.    Y. 

THE  MORROW  INSULATING  COM- 
PANY of  New  York,  N  Y„  has  been  char- 
tered by  H.  M.  Lewis,  C.  and  J.  J.  Morrow 
674  Academy  Street,  New  York,  N.  Y.  The 
company  is  capitalized  at  $25,000  and 
proposes  to  do  general  contracting  and 
electrical   work. 

THE        INTERBOROUGH        LIGHTING 
FIXTURE   COMPANY   of   Brooklvn.   N    Y 
has  been  incorporated   with   a  capital   stock 
of   $5,000   to  manufacture   and    deal   in  gas, 
electric  fixtures,  metal  goods,   etc.     The  in- 
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,oipor.it, -cl  b)  Thomas  A.  White,  Z  I » 
Brown,  1.  J.  Lane  and  I.  A.  Strauss.  The 
company  la  capitalized  at  $50,000  and  pro* 
posi  to  m  i  nufacture  and  deal  In  motor 
'III.  .ompany  la  now  being  or- 
ganized and  will  probably  later  arrange 
for  the  manufacture  of  the  white  fluid  mo- 
tor, the  invention  of  T.  A.  White,  whicb 
secures  power  from  the  wind  for  the  gen- 
eration of  electricity. 

THE  QUASI-ARC  WELDTRODE  COM- 
PANY of  West  Nyack,  N.  Y.,  has  been  in- 
corporated by  W.  Moffatt,  D.  C.  Al- 
and F.  W.  Gordon,  61  Broadway,  New  York, 
N.  Y.  The  company  is  capitalized  at  $150,- 
000  and  proposes  to  manufacture  elec- 
trodes, weldtrodes,  machinery,  accessories, 
etc. 

THE  ELECTRO-DENTAL  MANUFAC- 
TURING COMPANY  of  Philadelphia,  Pa., 
has  been  chartered  with  a  capital  stock 
of  $25,000  to  manufacture  electro-dental 
and  surgical  appliances,  mechanical  ma- 
chines, etc.  W.  E.  Hoagland,  47  West 
Thirty-fourth  Street,  New  York,  N.  Y  .  H 
representative. 

THE  ADDISONE  BOYCE  CONDUIT 
COMPANY  of  New  York,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $10,000 
to  manufacture  and  deal  in  electrical  de- 
vices, appliances  and  to  do  a  general  con- 
tracting business.  The  incorporators  are : 
T.  M.  Smith,  E.  G.  Barton  and  A.  S.  Boyce, 
16  West  Thirty-third  Street,  New  York, 
N.   Y. 


Trade  Publications 


RECTIFIERS. — The  Stahl  Rectifier  Com- 
pany, 536  South  Clark  Street,  Chicago,  111., 
has  issued  an  illustrated  leaflet  descriptive 
of  its  commutator  type  of  rectifier. 

FANS. — The  Robbins  &  Myers  Company 
of  Springfield,  Ohio,  is  distributing  an  illus- 
trated folder  describing  its  1917  line  of 
fans. 

FIXTURES. — A  new  fixture  designed 
especially  for  nitrogen  lamps  is  described 
in  a  leaflet  issued  by  the  Philadelphia 
Lighting  Specialty  Company,  1235  Filbert 
Street,    Philadelphia,    Pa. 

POWER  STATION.  —  The  Almanna 
Svenska  Elektriska  A.  B.  has  prepared  an 
illustrated  book  descriptive  of  the  Porjus 
Power  Station  and  the  electrification  of  the 
Riksgriins  Railway.  This  company  has  com- 
piled this  brochure  to  commemorate  this 
unique  undertaking,  in  which  it  took  part. 

SALES  SERVICE. — The  February  issue 
of  Monthly  Sales  Service  for  use  by  mem- 
bers of  the  Society  of  Electrical  Develop- 
ment,  Inc.,  is  now  being  distributed. 

FANS. — The  Western  Electric  Company 
is  distributing  an  illustrated  folder  descrip- 
tive of  its  fans  for  1917.  The  details  for 
a  merchandising  contest  are  also  given. 

FANS. — The  Robbins  &  Myers  Company 
of  Springfield,  Ohio,  is  distributing  two  leaf- 
lets descriptive  of  its  ceiling  fans  and  its 
desk  and  oscillating  fans. 

SCREWS. — "How  to  Measure  Screw 
Threads"  is  the  title  of  Bulletin  No.  1,  re- 
cently published  by  the  Greenfield  Tap  & 
Die  Corporation  of  Greenfield,  Mass. 

ADDRESSING  MACHINES. — The  Elliott 
hand  addressing  machine  is  described  in  a 
leaflet  issued  by  the  Elliott  Addressing  Ma- 
chine Company  of  Cambridge,  Mass. 
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New  England 

BOSTON,  MASS. — Plans  have  been  pre- 
pared by  the  Edison  Electric  Illuminating 
Company  for  the  erection  of  a  substation. 
Bigelow  &  Wadsworth,  120  Tremont  Street, 
are  architects. 

BOSTON,  MASS. — The  Commissioner  of 
Public  Works  has  recommended  to  the  City 
Council  an  appropriation  of  $5,000  for  the 
installation  of  an  ornamental  lighting  sys- 
tem on  Meridian  Street  from  Summer  Street 
to  the  Meridian  Street  Bridge,  in  East  Bos- 
ton. 

BOSTON,  MASS. — Bids  will  be  received 
until  Feb.  21  for  the  sale  of  nine  3-wire 
feeder  panels,  two  3-wire  generator  panels, 
two  225-hp.  vertical  cross  compound  Buck- 
eye engines  and  miscellaneous  piping,  at 
the  Boston,  Mass.,  navy  yard,  etc.  For  de- 
tails see  proposal  columns. 

FRANKLIN,  MASS. — The  Union  Light  & 
Power  Company  of  Franklin  will  soon  be- 
gin work  on  the  erection  of  a  new  trans- 
mission line  from  North  Attleboro  to  Mans- 
field, giving  the  company  a  ring  transmis- 
sion through  the  towns  of  Franklin,  Wren- 
tham,  Mansfield,  North  Attleboro.  The 
company  is  also  erecting  extension  to  its 
high  tension  lines  to  take  on  the  Choco- 
late Refiners  Company  and  the  New  Eng- 
land Steel  Company  of  Mansfield.  A  new 
transmission  line  from  Woonsocket  to  North 
Attleboro  has  recently  been  completed  by 
the  company. 

MANSFIELD,  MASS. — Three  100-kw.  and 
three  125-kw.  13,000-volt  transformers  are 
being  installed  in  the  municipal  electric- 
light  plant;  about  1  mile  of  13,000-volt 
transmission  line  will  be  erected  in  Mans- 
field and  two  200-kw.  13,000-volt  trans- 
formers will  be  installed.  George  W.  Wood 
is  manager. 

NEW  BEDFORD,  MASS.— Bids  will  be 
received  by  the  Board  of  Mayor  and  Alder- 
men, Room  309,  Municipal  Building,  New 
Bedford,  Mass.,  until  Feb.  21,  for  centrifu- 
gal pump  and  electric  motor  for  the  inter- 
cepting sewer  system.  Form  of  proposal 
and  further  information  may  be  obtained  at 
the  office  of  William  F.  Williams,  consulting 
engineer. 

PEABODY,  MASS. — A  1500-kw.  General 
Electric  turbine,  with  Wheeler  condenser 
and  Dean  jet  condensers  for  reciprocating 
engines  and  spray  pond  are  being  installed 
in  the  municipal  electric-light  plant.  A 
125-kw.  General  Electric  generator  is 
being  removed.     W.  D.  King  is  manager. 
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Middle  Atlantic 

ALBION,  N.  Y. — Bids  will  be  received  by 
William  B.  Dye  president  of  board  of  man- 
agers, Western  House  of  Refuge,  Albion, 
until  Feb.  13,  for  construction  of  new  cot- 
tage, including  electric  work,  heating  and 
plumbing  at  the  Western  House  of  Refuge. 
Plans  and  specifications  may  be  consulted 
at  the  Western  House  of  Refuge,  Albion,  at 
the  New  York  office  of  the  Department  of 
Architecture,  Room  1224,  Woolworth  Build- 
ing, New  York  City.  Drawings,  specifica- 
tions, etc.,  may  be  obtained  at  the  Depart- 
ment of  Architecture,  Albany,  N.  Y.  Lewis 
P.  Pilcher  is  state  architect. 

BAINBRIDGE,  N.  Y. — The  Standard 
Light,  Heat  &  Power  Company  of  Unadilla 
has  applied  to  the  Public  Service  Commis- 
sion for  permission  to  construct  an  electric 
plant  in  Bainbridge. 

BEDFORD  HILLS,  N.  Y. — Bids  will  be 
received  by  James  Wood,  president  board 
of  managers  of  New  York  State  Reforma- 
tory for  W6men,  Bedford  Hills,  N.  Y.,  until 
Feb.  16  for  electric  work  and  rewiring  build- 
ing at  the  New  York  State  Reformatory 
for  Women.  Drawings  and  specifications 
may  be  consulted  at  the  State  Reformatory 
for  Women,  Bedford  Hills,  at  the  New  York 
office  of  the  Department  of  Architecture, 
Room  1224,  Woolworth  Building,  and  at  the 
Department  of  Architecture,  Capitol,  Al- 
bany.    Lewis  F.   Pilcher  is  State  architect. 

BRONXVILLE,  N.  Y. — The  Village  Plan- 
ning Commission  has  passed  a  resolution 
suggesting  to  the  Board  of  Trustees  that 
some  arrangement  be  made  with  the  West- 
chester Lighting  Company  for  extending  the 
underground  electric  conduit  system  from 
the  center  of  the  village,  in  connection  with 
the  next  street-lighting  contract  with  the 
company. 

GENEVA,  N.  Y. — Bids  will  be  received  by 
Dr.  W.  H.  Jordan,  director  State  Agricul- 
tural Experiment  Station,  Geneva,  until 
Feb.  23,  for  construction,  heating,  plumbing, 
drainage  and  electric  work  for  administra- 
tion library  and  demonstration  building  at 
the  State  Agricultural  Experiment  Station, 
C.eneva.     For  details  see  proposal  columns. 

JAMESTOWN,  N.  Y. — The  contract  for 
installing  new  signal  system  and  speed  con- 
trol appliances  on  the  lines  of  the  Chau- 
tauqua Traction  Company  and  the  James- 
town,   Westfield    &    Northwestern    Railway 


Company  has  been  awarded  to  the  Julian 
Beggs  Signal  Company  of  Terre  Haute,  Ind. 
The  cost  of  the  work  is  estimated  at  $250,- 
000. 

NEW  YORK,  N.  Y. — The  New  York, 
Westchester  &  Boston  Railway  Company, 
it  is  reported,  will  build  an  extension  of 
its  railway  from  White  Plains  to  Danbury. 

NEW  YORK,  N.  Y. — The  Interborough 
Rapid  Transit  Company  has  acquired  a  site 
on  East  Fifty-seventh  Street,  between  Third 
and  Lexington  Avenues,  on  which  it  pro- 
poses to  erect  a  transformer  station  to  dis- 
tribute electricity  to  operate  the  trains  in 
the  new  Lexington  Avenue  subway  and 
other  lines  the  company  operates. 

ROCHESTER,  N.  Y. — Plans  are  being 
prepared  by  the  Vacuum  Oil  Company  of 
Rochester  for  the  erection  of  a  new  can  fac- 
tory and  a  new  box  factory  ;  also  for  the 
reconstruction  of  its  boiler  house,  which 
will  include  the  installation  of  coal-handling 
equipment.  The  cost  of  the  new  equipment 
is  estimated  at  $100,000  and  the  buildings 
at    $135,000. 

HAMBURG,  PA. — Arrangements  have 
been  made  bv  the  Metropolitan  Electric 
Company  of  Reading  to  supply  energy  to 
the  Hamburg  Gas  &  Electric  Company 
from  its  Reading  plant  for  local  distribu- 
tion. The  plant  of  the  Hamburg  company 
will  be  closed  down  and  held  for  emer- 
gency  service. 

JOHNSONBURG,  PA. — Preparations  are 
being  made  by  the  Johnsonburg  Light  & 
Power  Company  for  the  installation  of  a 
new  street-lighting  system  in  this  borough. 

MAHANOY  CITY,  PA.— The  Reading  Coal 
&  Iron  Company  is  planning  to  install  an 
electric  power  plant  in  connection  with  other 
improvements  at  its  Knickerbocker  mine. 
The  plant  will  supply  electricity  for  both 
lamps  and  motors. 

NORRISTOWN,  PA. — The  Board  of  Su- 
pervisors of  West  Norristown  has  awarded 
the  Counties  Gas  &  Electric  Company  of 
Norristown  a  contract  for  the  installation 
and  operation  of  a  street-lighting  system. 

PHILADELPHIA,  PA. — Plans  have  been 
filed  by  the  Quaker  City  Iron  Works  for 
the  erection  of  a  new  boiler  house  and  en- 
gine plant  at  Salmon  and  Tioga  Streets. 

PHILADELPHIA,  PA.— The  Philadelphia 
&  Reading  Railroad  Company  is  contem- 
plating the  construction  of  a  new  power 
house  at  its  yards  at  Erie  Avenue  and 
American   Street. 

PHILADELPHIA,  PA.— The  installation 
of  a  trackless  trolley  to  serve  the  Byberry 
section  has  been  recommended  by  M.  J. 
Ryan,  Public  Service  Commissioner,  in  con- 
nection with  plans  for  the  extension  of  the 
Frankford  elevated  line  to  this  point. 

PITTSTON,  PA. — Tentative  plans,  it  is 
reported,  have  been  prepared  by  the  Scran- 
ton  Electric  Company  for  the  installation 
of  a  large  plant  in  Pittston.  Duncan  T. 
Campbell  of  Scranton   is  manager. 

SWEDELAND,  PA. — Extensive  improve- 
ments are  contemplated  to  the  local  plant 
of  the  Alan  Wood  Iron  &  Steel  Company 
of  Philadelphia,  including  the  installation 
of  an  electric  traveling  crane  with  sufficient 
capacity  to  lift  loaded  freight  cars.  The 
cost  of  the  improvements  is  estimated  at 
$1,000,000. 

WAVERLY,  PA. — The  Village  Council 
has  awarded  the  Sayre  (Pa.)  Electric  Com- 
pany a  new  contract  for  lighting  the  streets 
of  the  village  for  a  period  of  five  years, 
which  provides  for  the  installation  of  150 
lamps  of  100  cp.,  30  of  150  cp.  and  two  of 
250  cp.     Nitrogen-filled  lamps  will  be  used. 

BAYONNE,  N.  J.— The  Lower  Broadway 
Business  Men's  Association  is  negotiating 
with  the  City  Commissioners  for  the  instal- 
lation of  a  new  street-lighting  system  along 
that  thoroughfare. 

CLAYTON,  N.  J. — The  local  electric-light 
plant,  owned  by  the  former  Moore  (Jlnss 
Company,  has  been  acquired  by  the  South 
Jersey  Gas  Company,  which  has  been 
granted  a  franchise  to  supply  electricity 
for  lamps  and  motors  in  this  borough  and 
vicinity. 

EAST  ORANGE,  N.  J. — Bids  will  be  re- 
ceived by  the  Board  of  Education,  East 
Orange,  until  Feb.  13  for  electric  and  gas 
lighting  fixtures  in  the  new  extension  to 
the  Elmwood  School,  Burnett  Street. 
Specifications  are  on  file  at  the  office  of 
the  Board  of  Education,  High  School  Build- 
ing, and  a«t  the  office  of  Guilbert  &  Betelle, 
665  Broad  Street,  Newark,  N.  J. 


KEARNY,  N.  J. — The  Egyptian  Lacquer 
Company   contemplates   the   construction   of 

a  new  boiler  plant  in  conection  with  other 
buildings  at  Its  works  on  Passaic  Avenue. 
The    cost   of   the   buildings   is   estimated   at 

$50,000. 

NEWARK,  N.  J. — The  Board  of  Free- 
holders has  adopted  resolutions  providing 
for  the  installation  of  new  boilers  at  Over- 
brook   Hospital. 

NEWARK,  N.  J. — The  Robison-Roders 
Company  is  erecting  a  new  power  plant  at 
its  feather  goods  factory,  27  New  Jersey 
Railroad  Avenue,  for  auxiliary  service.  The 
cost  is  estimated  at  $25,000. 

NEWTON,  N.  J. — The  town  committee 
is  considering  a  proposal  submitted  by  the 
Newton  Electric  &  Gas  Company  for  the 
installation  of  an  electric  street-lighting 
system  to  replace  the  gas  lamps  now  in  use. 
William  McClintock  is  local  manager. 

BALTIMORE,  MD. — The  Pennsylvania 
Railroad  Company  is  contemplating  enlarg- 
ing its  Calvert  Street  terminals  and  other 
local  improvements,  involving  an  expendi- 
ture of  $10,000,000.  The  motive  power  for 
hauling  the  trains  through  the  tunnel  and 
elsewhere  in  the  city  will  be  changed  from 
steam  to  electricity. 

OCEAN  CITY,  MD. — Plans  are  being 
prepared  for  the  construction  of  an  electric 
railway  along  the  beach  on  Fenwick  Island, 
8  miles  long.  Thomas  E.  O'Connell,  of 
Phoenixville,  Pa.,   is  reported  interested. 

HARTLAND,  W.  VA. — Final  plans  have 
been  prepared  for  the  erection  of  an  elec- 
tric generating  station  for  the  Hartland 
Power  Company,  in  Hartland.  The  initial 
installation  provides  for  a  1000-kw.  con- 
densing steam  turbine;  five  miles  of  13,200- 
volt  transmission  line  will  be  erected  to  dis- 
tribute electricity  for  coal  mines.  W.  S. 
Barstow  &  Company,  50  Pine  Street,  New 
York,  N.  Y.,  are  engineers. 

RALEIGH,  W.  VA. — A  tract  of  several 
thousand  acres  of  land  in  Raleigh  County 
along  the  New  River  has  recently  been  pur- 
chased by  A.  D.  Preston  of  Beckley  and 
C.  L.  Miller  of  Hinton.  The  new  owners, 
it  is  understood,  propose  to  build  a  large 
hydroelectric  plant  and  supply  electricity  to 
the  coal  field  communities  in  this  county. 

NORFOLK,  VA. — Bids  will  be  received  at 
the  Bureau  of  Yards  and  Docks,  Navy  De- 
partment, Washington,  D.  C,  until  Feb.  19, 
for  furnishing  and  installing  one  40-ton 
and  four  10-ton  bridge  cranes  (electrically 
operated)  at  each  of  the  navy  yards  Nor- 
folk, Va.  ;  Philadelphia,  Pa.,  and  Puget 
Sound,  Wash.  Plans  and  specifications 
can  be  obtained  on  application  to  the  above 
bureau  or  to  the  commandants  of  the  navy 
yards   named. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  general  supply  committee, 
Treasury  Department,  Washington,  D.  C, 
until  March  7,  for  furnishing  as  may  be 
ordered  during  the  fiscal  year  ending  June 
30  1918,  supplies  as  follows:  Class  (6) — 
Electrical  engineering  and  plumbing  sup- 
plies; (17)  motor  trucks,  etc.  Proposal 
blanks  and  further  information  may  be  ob- 
tained upon  application  to  the  general 
supply  committee,  Auditors'  Building,  Wash- 
ington,   D.    C. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  secretary  of  board 
of  commissioners,  Room  509,  District 
Building,  Washington,  D.  C,  until  Feb.  20, 
for  construction  of  a  central  garage  on  D 
Street,  between  Thirteenth  and  Thirteen  and 
One-half  streets,  Northeast,  Washington. 
Blank  forms  of  proposal,  specifications,  etc., 
may  be  obtained  from  the  chief  clerk,  Engi- 
neer Department,  Room  427,  District  Build- 
ing, upon  deposit  of  $5. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Washington,  D.  C,  for  furnishing  at 
the  various  navy  yards  and  naval  stations 
supplies  as  follows:  Boston,  Mass.,  Sched- 
ule 677 — 144  (boiler)  tube  brushes.  Phila- 
delphia, Pa.,  Schedule  687 — one  electric 
capstan,  five  electric  winches  :  Schedule  678 
— miscellaneous  annealed  brass  wire.  New- 
port, R.  I.,  Schedule  667 — 2000  copper  gas- 
kets ;  Schedule  686 — 200  turbine  wheels. 
Mare  Island,  Cal.,  Schedule  6S3 — two  air 
compressor  plants.  Norfolk,  Va.,  Schedule 
678 — miscellaneous  spring  hard  brass  wire, 
miscellaneous  iron  or  steel  wire,  miscel- 
laneous bronze  phosphor  wire,  miscellaneous 
crucible  steel  wire.  Philadelphia,  Pa.,  and 
Norfolk,  Va.,  Schedule  678 — miscellaneous 
soft  copper  wire.  Washington,  D.  C,  Sched- 
ule 677 — 44,000  ft.  steel  conduit.  Charles- 
ton, S.  C,  Schedule  696 — 13  contact  maker's 
gongs,  two  electric  heaters,  two  contact 
bells  makers,  etc.,  two  gong  pulls  four  port- 
able ventilating  sets,  one  each  fire-room 
telegraph  transmitter  and  indicator,  two 
mechanical  engine  telegraph  transmitters, 
one  indicator,  five  angle  rudder  transmitters, 
one  shaft  revolution  transmitter,  one  elec- 
tric whistle  outfit.  Brooklyn,  N.  Y  ,  Sched- 
ule 688 — ten  motor-driven  sewing  machines. 
Applications  for  proposal  blanks  should  de- 
signate the  schedule  desired  by  number. 
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CLEVELAND,  OHIO.  Application  has 
Bled  bj  tin'  Cleveland  Electric  Illum- 
inating Company  with  the  Public  Utilities 
Commission  for  permission  to  Issue  $2,000,- 
000  in  bonds  for  Improvements  and  exten- 
sions to  its  property . 

CLEVELAND,  OHIO  The  Cits  ( buncll 
ngaged  .1  H.  Tufel,  englm  er,  1526 
East  Eighty-fifth  Street,  Cleveland,  to  pre- 
pare plans  for  extensions  to  the  municipal 
electric  lighting  plant,  to  cost  about 
000  The  work  will  Include  an  addition  to 
power  house  and  installation  of  new  equip- 
ment, <  1.  \v  BJ.  Davis  Is  commissioner  of 
lighting. 

DELPHOS,  OHIO. — Improvements  involv- 
ing an  expenditure  of  about  $100,0" 
contemplated  to  the  electric  plant  of  the 
Northwestern  Ohio  Light  Company,  a  sub- 
sidiary of  the  Federal  Power  &  Bight  Com- 
pany of  Boston,  Mass.  The  plans  provide 
for  rebuilding  the  transmission  line  be- 
tween Delphos  and  Van  Wert,  changing  the 
...■  from  18,000  to  30,000,  which  will 
require  about  3.",  miles  of  wire.  A  concrete 
substation  will  be  erected  near  the  present 
plant  to  house  the  high-tension  transform- 
ers, switches,  lightning  arresters  and  other 
equipment.  A  coal-conveying  system  will 
also  be  installed.  ii.  a.  LangwoTthy  of 
Boston,  Mass.  is  chief  engineer;  W  P. 
Hurd  of  Van  Wert   is  district  manager. 

CLAY,  KY.— Mitchell  &  Dunnigan, 
owners  of  the  local  electric-light  plant,  are 
contemplating  the  erection  of  an  electric 
transmission  from  Clay  to  Dixon  to  supply 
electrical   service  there. 

BLKHORN  CITY  (P.  O.  PRAISE),  KY. 
—The  City  Council  is  considering  the  in- 
stallation of  a  municipal  electric-light  plant, 
besides  furnishing  a  water  power  upon  a 
municipal  basis.  Estimates  would  glady  be 
received. 

GLASGOW,  KY.— The  Kentucky  Utili- 
ties Company  of  Louisville,  which  recently 
took  over  the  property  of  the  Glasgow  Elec- 
tric Light  &  Ice  Company,  will  erect  an 
electric  transmission  line  to  Cave  City  and 
Horse  Cave  early  in  the  spring.  Albert 
Boyd   is  local  superintendent. 

GREENSBURG,  KY. — The  electric  plant, 
franchises  and  holding  of  the  Moss  Milling 
Company  of  Greensburg,  it  is  reported,  will 
be  sold  at  auction  on  Feb.   12. 

HAZARD,  KY— The  Kentuckv  River 
Power  Company,  it  is  reported,  has  plans 
for  enlarging  its  central  power  station 
now  under  construction  and  will  install 
three  2000-hp.  turbines.  Larger  buildings 
will  be  constructed  to  provide  space  for 
additional  equipment.  One  turbine  will  be 
placed  in  operation  very  soon.  The  com- 
pany now  supplies  electricity  for  16  mines 
in  Perry  County  and  has  r>0  miles  of  trans- 
mission lines.  R.  L.  Cornell  is  general  man- 
ager. 

LA  CENTER,  KY'.— The  La  Center  Light 
&  Power  Company,  recently  organized,  it 
is  reported,  will  enlarge  the  local  plant.  S. 
T.  Payne  is  president. 

LOUISVILLE,  KY— Plans  have  been 
prepared  for  the  construction  of  a  terminal 
warehouse  in  Louisville  for  the  Warehouse 
Architectural  &  Engineers'  Company,  to 
cost  about  52,500,000.  It  is  to  be  equipped 
with  electric  elevators  and  electric  trucks, 
and  will  provide  accommodations  for  manu- 
facturing: plants.  A  cold-storage  unit  will 
probably  be  added  later.  C.  H.  Moores,  of 
Chicago,   111.,  is  president. 

PIKEYILLE.  KY— Plans  are  being  con- 
sidered for  extensions  and  improvements  to 
the    electric-light    plant    and     water-works 
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C.  and  Et  M  Shankland  are  mechanical 
engineers;  R,  E.  Pingrey  is  architect,  all  of 
209  South  La  Salle  Street. 

i  i  iLU  M  p.i  a.  1 1. 1--  Extensive  improve- 
ments are  contemplated  to  the  municipal 
electric-light  plant,  including  the  installa- 
tion of  two  new  engines,  a  generator  and 
one  boiler.  When  improvements  are  com- 
pleted a  24-hour  service  will  be  estab- 
lished. B.  L.  Rauch  is  general  superin- 
tend' 

DECATUR,  ILL. — The  Department  of 
Public  Property  is  contemplating  the  erec- 
tion of  300  new  ornamental  lamp  standards, 
the  installation  of  One  12-kw.  constant-cur- 
rent regulator  and  about  60  lamps  of  250 
cp.  in  Falrvlew  Park.  The  municipal  plant 
furnishes  electricity  lor  lighting  the  streets 
and  public  buildings.  Commercial  service  is 
supplied  by  the  Decatur  Railway  &  Light 
Company.  W.  Logan  Rice  is  general  super- 
intendent. 

MERRIMACK,  WIS. — Plans  are  being 
considered  by  the  towns  of  Merrimack, 
Sumpter  and  Prairie  du  Sac  to  erect  local 
distribution  systems  and  transmission  lines 
to  connect  with  the  hydroelectric  plant  here. 

MILWAUKEE,  WIS.— Commissioner  Sim- 
mons has  been  authorized  to  make  investi- 
gations as  to  the  feasibility  of  erecting  a 
new  power  house  for  the  city  hall  power 
plant,  or  wlnther  to  purchase  energy  from 
the  Milwaukee  Light,  Heat  &  Traction  Com- 
pany. 

PRAIRIE  DU  SAC,  WIS.— The  Town 
(  ouncil,  it  is  reported,  is  contemplating  the 
erection  of  an  electric  transmission  line  to 
connect  with  the  hydroelectric  plant  at 
Merrimack  to  secure  electricity  to  operate 
the    local    system. 

ROTHSCHILD,  WIS.— The  Marathon 
Paper  Mills  Company  has  engaged  Vaughan 
&  Meyer,  electrical  engineers,  Majestic 
Building:,  Milwaukee,  to  prepare  plans  for  a 
new  power  plant.  The  equipment  will  in- 
clude two  400-hp.  boilers,  automatic 
stokers,  feed  pump,  heater  and  auxiliary 
equipment. 

SUMPTER,  WIS.— The  town  of  Sumpter 
is  reported  to  be  considering  the  installa- 
tion of  an  electric  distribution  system  and 
the  erection  of  transmission  lines  to  con- 
nect with  the  hydroelectric  plant  in  Merri- 
mack. 

DULUTH,  MINN. — The  installation  of  a 
number  of  additional  units  to  the  street- 
lighting  system  has  been  authorized  by 
the  City  Commissioners. 

ST.  PAUL,  MINN.— -Plans  for  the  instal- 
lation of  an  ornamental  street-lighting  sys- 
tem in  Robert  Street,  from  Eighth  to  Cen- 
tral Avenues,  have  been  approved  by  the 
City  Council.  Plans  are  also  being  consid- 
ered for  the  installation  of  ornamental 
lamps  in  Rice  Street. 

AMES,  IOWA. — Orders  have  been  placed 
by  the  Electric  Light  Department  for  a  600- 
kw.  Curtis  turbine  and  a  Westinghouse 
Le  Blanc  jet  condenser,  for  the  municipal 
electric-light  plant.  Charles  E.  Warsaw 
is  manager. 

ANTHON,  IOWA— Bids  will  be  received 
by  L.  L.  Lucas,  town  clerk,  until  Feb.  15  for 
construction  and  furnishing  equipment  for 
an  electric-light,  power  and  heating  plant. 

CEDAR  RAPIDS,  IOWA.— The  Board  of 
State  Railroad  Commissioners  has  granted 
the    Iowa    Railway    &    Light    Company    of 
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PERRY,     IOWA       The     Iowa     Railway    & 
Bight    Company    Is    erecting    a    new    power 
pla  ni    in    Pi  ii-. .    the    buildings   being 
tically  completed.      The  company   is  ■ 
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for  electric  wiring;,  heating;  and  plumbing; 
William  L.  Steele,  United  Bank  Building, 
Sioux  <  !lty,  Is  architect. 

NEW  CAMBRIA,  MO.— Preliminai 

have  been  completed  for  the  instal- 
lation of  an  electric-lighting  system  in  New 
Cambria.  The  plans  provide  for  new  trans- 
mission lines  and  distribution  system.  E. 
P..  Murray,  920  Walnut  Street,  K 
Mo.,   is  engineer. 

RIVER  MINES,  MO.— The  Doe  Run  Lead 
Company  is  contemplating  the  installation 
of  two  3000-kw.  steam  turbines,  seven  500- 
hp.  boilers  and  other  equipment 
mines.  Viele,  Blackwell  &  Buck,  4 'J  Wall 
Street,  New  York,  N.  Y.,  are  consulting  en- 
gineers. 

ST.  LOUIS,  MO. — Bids  will  be  received 
by  E.  R.  Kinsey,  president  of  board  of  pub- 
lic service,  St.  Louis,  until  Feb.  16,  for  fur- 
nishing and  installing  a  1000-gal.  steam- 
driven  centrifugal  pump  at  the  low-service 
pumping  station  at  Chain  of  Rocks. 

ST.  LOUIS,  MO. — The  Granite  City  Steel 
Works,  Second  and  Destrehan  Streets,  St 
Louis,  is  remodeling  its  plant,  including  the 
installation  of  electrical  power,  at  a  cost 
of  about  $100,000.  The  company  is  a  sub- 
sidiary of  the  National  Enameling  &  Stamp- 
ing Company  of  Granite  City,  111. 

WEBB  CITY,  MO. — The  installation  of  a 
municipal  electric-light  plant  and  ice  fac- 
tory  in   Webb   City   is   under  consideration. 

MINOT,  N.  D. — The  contract  for  the  in- 
stallation of  an  onamental  lighting  system 
in  Minot  has  been  awarded  to  the  Kopald 
Electric  Company  of  Minot.  This  is  the 
second  contract  awarded  to  the  Kopald 
company  for  the  installation  of  ornamental 
lamps  in  Minot. 

DAY/KIN,  NEB. — All  bids  submitted  Jan. 
24  for  construction  of  a  municipal  electric- 
light  plant  have  been  rejected.  J.  O.  Green- 
await  is  clerk. 

FREMONT,  NEB. — The  contract  for  elec- 
tric wiring  for  the  court  house  at  Fremont 
has  been  awarded  to  the  Wright  Electric 
Construction  Company  of  Fremont,  at 
$4,300. 

HASTINGS,  NEB. — Bids  will  be  received 
by  the  city  of  Hastings  at  once,  it  is  re- 
ported, for  a  300-hp.  boiler.  The  cost  is 
estimated  at  $10,000. 

LINCOLN,  NEB. — The  Lincoln  Traction 
Company'  has  leased  its  power  plant  to  the 
Commonwealth  Power  Company  of  Lincoln, 
and  has  entered  into  a  contract  with  th« 
power  company  to  purchase  energy  to 
operate  its  system  for  a  period  of  49  years. 
The  Commonwealth  Company  contemplates 
building  dams  and  power  stations  on  the 
Blue  River  to  furnish  power  for  the  local 
traction  system  and  the  interurban  railway 
to  Omaha. 

SUTHERLAND,  NEB. — All  bids  submit- 
ted for  the  construction  of  an  electric-light 
plant  for  the  village  have  been  rejected  by 
the  Village  Board.  The  engineer's  estimate 
of  the  cost  is  placed  at  $7,500. 

BELOIT,  KAN. — The  City  Council  has 
engaged  Black  &  Veatch,  Interstate  Build- 
ing, Kansas  City,  Mo.,  consulting  engineers, 
to  prepare  plans  for  an  addition  to  the 
municipal  electric  plant  and  a  water  filtra- 
tion and  softening  plant  for  the  water- 
works system.  Improvements  to  the  elec- 
tric plant  will  include  a  150-hp.  boiler, 
steel    stack    and    additional    electric    equip- 
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lent.  The  cost  of  the  work  is  estimated  at 
}5,000.  F.  A.  Darst  is  superintendent. 
CALDWELL,  KAN. — At  an  election  held 
Bently  the  proposal  to  issue  $80,000  in 
>n<ls  for  improvements  to  the  electric-light 
Suit  and  water-works  was  carried.     Burns 

McDonnell,  Interstate  Building,  Kansas 
ity.  Mo.,  are  engineers. 

FORT  SCOTT,  KAN. — At  an  election  held 
icently  the  proposal  to  issue  $168,000  in 
)nds  for  the  installation  of  a  municipal 
BCtrlc-light  and  power  plant  was  car- 
ed. 

HIGHLAND,  KAN. — The  Hiawatha 
ight,  Power  &  Ice  Company  is  contempla- 
ng  the  erection  of  an  electric  transmis- 
on  line  between  Robinson  and  Highland 
i  Bupply  electricity  to  the  local  plant, 
vned  by  M.  V.  Warner. 

LONG  ISLAND,  KAN. — The  installation 
'  a  municipal  electric-light  plant  in  Long 
land  is  under  consideration. 

MANHATTAN,  KAN. — Bonds  to  the 
mount  of  $200,000  have  been  authorized 
y  the  stockholders  of  the  Manhattan  City 

Interurban  Railway  Company,  the  pro- 
aeds  to  be  used  to  pay  outstanding  in- 
ebtedness  and  for  extensive  improvements. 
I  R.  West  is  president. 
MORAN,  KAN. — The  contract  for  con- 
ruction  of  the  proposed  municipal  elec- 
ic  plant  and  water-works  system  has  been 
varded  to  the  Connor  Construction  Com- 
iny,  4008  Montgall,  Kansas  City,  Mo.  All 
aterial  and  equipment,  it  is  understood, 
is  been  purchased  by  the  city.      The  cost 

the  work  is  estimated  at  $40,000. 
MULLINVILLE,  KAN. — Preparations  are 
ling  made  for  the  installation  of  a  muni- 
pal  electric-light  system  in  Mullinville. 
aergy  to  operate  the  system  will  be  se- 
ired  from  the  Midland  Water,  Light  &  Ice 
wnpany  of  Dodge  City.  An  electric  trans- 
ission  line  will  be  erected  to  Bucklin  City 
nnecting  with  the  lines  of  the  Midland 
mpany  there.  The  cost  of  the  system  is 
timated  at  $10,000.  W.  B.  Rollins  &  Com- 
iny,  Railway  Exchange  Building,  Kansas 
ty,  Mo.,  are  engineers. 

SEDAN,  KAN. — Bids  will  be  received  by 
le  Board  of  County  Commissioners  of 
hautauqua  County,  Sedan,  until  Feb.  20 
ir  construction  of  a  fireproof  court  house, 
e  bids  to  be  submitted  as  follows: 
eneral  contract ;  heating  and  plumbing ; 
ectric  wiring  and  lighting  fixtures  ;  wood 
irniture.  George  P.  Washburn  &  Son, 
ttawa,  Kan.,  are  architects. 
SYRACUSE,  KAN.— New  machinery,  it  is 
pected,  will  be  installed  this  season  at 
e  municipal  electric-light  plant.  The  cost 
estimated  at  $15,000.  J.  C.  Riley  is  man- 
:er. 


Southern  States 

LUMBERTON,  N.C. — Bids  will  be  received 
'  the  town  of  Lumberton  until  Feb.  21  for 
e  purchase  of  $51,000  of  20-vear  serial 
mils  issued  by  the  town  of  Lumberton. 
le  proceeds  will  be  used  for  improvements 
r  and  light  plants.  Ira  B.  Town- 
nil  is  clerk  and  treasurer. 
MORTIMER,  n.  C— C.  M.  McCorkle  of 
swton,  N.  C,  has  purchased  a  waterpower 
:e  on  Wilson's  Creek  and  contemplates 
e  construction  of  a  hydroelectric  plant  to 
velop  about   2000  hp. 

SPRING  HOPE,  N.  C— The  City  Council 
considering  improvements  to  the  munici- 
1  electric-light  plant  and  waterworks 
stem. 

STATESBQRO,  GA.— An  election  will 
on  be  held  to  submit  to  the  voters  the 
oposal  to  issue  $30,000  in  bonds  for  im- 
•ovements  to  the  electric  plant.  Daniel  L. 
JUld  is  superintendent. 

ZEPHYRHILLS,  FLA.— -The  Zephyrhills 
ectric  Company  now  has  4500  ft.  of 
insrnission  line  under  construction.  The 
stallation  of  refrigerating  apparatus  this 
mmer  is  under  consideration  by  the  com- 
my.  L.  N.  Gilbert  is  owner  and  manager. 
YAZOO  CITY,  MISS.— The  Public  Service 
>mmission  has  been  authorized  to  purchase 
new  generator  and  other  necessary  equip- 
ent  for  the  municipal  electric-light  plant, 
volving  an  expenditure  of  between  $20,- 
0  and   $25,000. 

EARLE,  ARK. — Plans  are  being  prepared 
r  the  Earle  Light,  Water  &  Ice  Company 
r  the  installation  of  a  new  electric  plant 

replace  the  one  recently  destroyed  by  fire. 
EL  DORADO,  ARK.— The  Citizens'  Light 
t  ower  Company,  recently  organized,  has 
plied  for  a  franchise  to  supply  light  and 
wer  in  El  Dorado. 

NEW  ORLEANS,  LA.— The  Roberts-Wie- 
•nd  Pickle  Company  of  New  Orleans,  re- 
ntly  incorporated,  is  planning  to  install 
e  100-hp.  boiler,  engine,  electric  motors, 
nitary  pumps,  vinegar  pumps  and  other 
echanical    apparatus.         P.     H.     Roberts, 


Metropolitan    Bank   Building,   New   Orleans, 
is   interested  In  the  project. 

AMORITA,  OKLA.— Preparations  are 
being  made  by  C.  H.  Peebles  for  the  in- 
stallation of  an  electric  light  plant  in 
Amorita.  An  engine,  it  is  understood,  has 
been   purchased. 

LAWTON,  OKLA. — The  power  plant  and 
pumping  station  of  the  Night  &  Day  Oil 
Company  at  Lawton  was  recently  destroyed 
by  fire,  causing  a  loss  of  about  $12,500. 

DENTON,  TEX. — The  Acme  Pressed  Brick 
Company  is  planning  to  rebuild  its  power 
plant,  recently  destroyed  by  fire,  causing 
a  loss  of  about  $12,000.  W.  R.  Bennett  Is 
president. 

JACKSBORO,  TEX. — The  Mill  &  Elevator 
Company,  which  recently  purchased  the 
local  electric-light  plant  of  the  Jacksboro 
Ice  &  Light  Company,  is  planning  to  install 
new  machinery  and  make  other  improve- 
ments to  the  system. 

KOSSE,  TEX. — The  Kosse  Light  &  Power 
Company  is  planning  to  install,  an  electric- 
light  and  power  plant,  to  cost  about  $12,000. 
L.  T.  Gibbs,  W.  D.  Allen  and  W.  E.  Allen 
all  of  Kosse  are  interested  in  the  company. 

PANHANDLE,  TEX. — The  Council  is 
considering  calling  an  election  to  submit  to 
the  voters  the  proposal  to  issue  bonds  for 
the  installation  of  a  municipal  electric- 
light   plant. 

SAN  ANTONIO,  TEX. — The  City  Council 
has  rejected  all  bids  submitted  for  the  in- 
stallation of  a  police  signal  alarm  system. 


Pacific  States 

EVERETT,  WASH. — Notice  of  appropri- 
ation of  water  rights  (10,000  cu.  ft.  per 
second)  on  the  Sauko  River  have  been  filed 
with  the  county  auditor  by  T.  Ross  Carson 
of  San  Diego,  Cal.,  and  Walter  von  Prussen- 
tin  of  Ferndale,  Wash.  It  is  proposed  to 
develop  the  water  power  to  generate  elec- 
tricity for  distribution  in  Skagit,  Snohomish 
and  King  Counties. 

OROVILLE,  WASH. — The  City  Council 
has  approved  the  ordinance  granting  the 
West  Okanogan  Valley  Irrigation  District 
a  franchise  to  construct  and  operate  elec- 
tric  transmission    lines    in   Oroville. 

WHITE  SALMON,  WASH.  —  Extensive 
improvements  involving  an  expenditure  of 
about  $355,000,  are  contemplated  by  the 
Pacific  Power  &  Light  Company  of  Port- 
land, Ore.,  in  this  district.  Rights  of  way 
for  the  erection  of  new  lines  to  connect  the 
systems  of  White  Salmon  and  vicinity  with 
those  of  Hood  River  and  The  Dalles  are 
now  being  secured. 

SPRINGBROOK,  ORE. — The  Yamhill 
Electric  Company  of  Newberg  is  planning 
to  extend  its  transmission  line  to  Spring- 
brook  to  supply  electricity  in  this  town  and 
adjacent   territory. 

BURBANK,  CAL. — The  city  of  Burbank 
(Electric  Light  Department)  has  recently 
awarded  the  California-Arizona  Construc- 
tion Company  of  Los  Angeles  a  contract 
for  the  installation  of  88  ornamental  single- 
lamp  standards  (concrete  posts),  equipped 
with  250-cp.  lamps,  wire  and  conduit. 

MARE  ISLAND  (VALLEJO),  CAL. — 
Bids  will  be  received  at  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  until  Feb.  26,  for  one  bucket 
dredge  (electrically  operated)  for  the  navy 
yard,  Mare  Island,  Cal.  Drawings  and 
specifications  may  be  obtained  on  applica- 
tion to  the  above  bureau  or  to  the  com- 
mandant of  the  navy  yard  named. 

SAN  FRANCISCO,  CAL. — The  contract 
for  furnishing  electric  conduit  and  splicing 
materials  for  the  Municipal  Railway  in 
Twin  Peaks  tunnel  has  been  awarded  to 
the  Standard  Underground  Cable  Company 
at   $32,128. 

CASA  GRANDE,  ARIZ. — Bids  will  be  re- 
ceived by  the  city  clerk  of  Casa  Grande 
until  Feb.  15  for  the  construction  of  an 
electric-light  and  power  plant  and  water 
works  system  in  Casa  Grande,  to  cost  about 
$30,000.  V.  A.  Thompson  of  Phoenix  is 
engineer. 

HIGLEY,  ARIZ. — The  electrical  district 
No.  2  of  Higley  has  been  formed  and  ap- 
proved by  the  Board  of  Supervisors  for  the 
county  of  Maricopa.  After  estimates  have 
been  submitted  the  proposal  to  issue  bonds 
for  the  installation  of  transmission  lines, 
transformers,  etc.,  will  be  submitted  to  the 
voters.  The  cost  is  estimated  at  $300,000. 
John   A.   Germann    is   chairman   of  trustees. 

BIG  SANDY,  MONT. — Bids  will  be  re- 
ceived by  Hans  L.  Lehfeldt,  clerk,  Big 
Sandy,  until  March  1  for  construction  of 
water  supply  system,  including  a  pumping 
station,  intake  well  and  pump  pit,  two  2*4- 
in.  centrifugal  pumps  and  motors  and  "a 
100  000-gal.  steel  tank  on  a  75-ft.  steel  tower. 
Bids  will  also  be  received  at  the  same  date 


for  construction  of  a  sewage  disposal  sys- 
tem, including  disposal  plant,  one  pumping 
station,  with  pumps  and  motors,  cast  iron 
force  main,  and  tile  collector  main,  etc. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  town  clerk  and  copies  may  be 
obtained  on  application  to  the  Miracle  En- 
gineering Company,  Ford  Building,  Great 
Falls,  upon  deposil   of  $10. 

MISSOULA,  MONT.— The  City  Commis- 
sioners have  instructed  City  Attorney  Camp- 
bell to  prepare  an  ordinance  notifying  the 
Missoula  Light  &  Water  Company  that  the 
city  desires  to  purchase  its  entire  system; 
also  asking  the  company  to  file  with  the 
city  a  proposal  stating  the  price,  terms  and 
conditions  which  the  company  will  accept. 

WHITBFISH,  MONT. — The  Great  North- 
ern Railroad  Company  has  decided  to  dis- 
continue its  electric  power  plant  in 
Whitefish,  which  has  been  supplying  elec- 
tricity for  lamps  and  motors  for  its  shop, 
yards  and  depot  at  Whitefish.  The  com- 
pany, it  is  understood,  has  entered  into  a 
contract  with  the  Northern  Idaho  &  Mon- 
tana Power  Company  to  supply  energy  for 
its  local  needs. 

DENVER,  COL. — Plans  have  been  pre- 
pared by  E.  M.  Jackson,  illuminating  engi- 
neer for  the  Denver  Gas  &  Electric  Com- 
pany, at  the  request  of  the  Fourteenth 
Street  Improvement  Association,  for  an 
ornamental  lighting  system  for  that  thor- 
oughfare from  Colfax  Avenue  to  the  Platte 
River  viaduct.  The  standards,  which  the 
property  owners  have  agreed  to  furnish  if 
approved  by  the  Council,  will  cost  $150  each, 
and  carry  five  lamps.  The  cost  is  esti- 
mated at  $15,000.  A  general  movement  has 
been  started  among  property  owners  in 
both  downtown  and  outlying  districts  for 
the  installation  of  ornamental  lamps 
throughout  the  city 

LOVELOCK,  NEV. — Negotiations  are 
under  way  between  the  Louisiana  Consoli- 
dated Mining  Company  and  the  Nevada- 
California  Company  of  Denver,  Col.,  for 
the  erection  of  an  electric  transmission  line 
from  Belmont  to  the  old  camp  of  Tybo,  a 
distance  of  29  miles.  The  cost  of  the  work 
is  estimated  at  about  $30,000. 


Canada 

LADYSMITH,  B.  C. — The  City  Council  is 
contemplating  the  purchase  of  a  trans- 
former for  the  municipal  electric  plant 
and  new  meters. 

GLACE  BAY,  N.  S. — The  Dominion  Coal 
Company  is  reported  to  be  in  the  market 
for  complete  equipment  for  a  1500-hp.  tur- 
bine plant.  A.  J.  Tonge  is  general  super- 
intendent. 

SYDNEY,  N.  S.— The  Dominion  Iron  & 
Steel  Company  is  contemplating  the  pur- 
chase of  a  2000-kw.  electric  generating 
unit  and  water  tube  boilers  of  3000  hp.  for 
its  mines  at  Wabana,  Newfoundland.  Other 
equipment  will  be  purchased  at  a  total  cost 
of  about  $1,000,000. 

BRANTFORD,  ONT. — The  wiring  and 
equipment  of  the  Western  Counties  Elec- 
tric Company  in  Brantford  Township  has 
been  purchased  by  the  township  for  $4,000, 
and  the  Hydro-Electric  Power  Commission 
will  be  asked  to  proceed  at  once  with  the 
extension  of  the  system  to  Grandview, 
Parkdale  and  Echo  Place  to  supply  electri- 
cal service  to  the  residents  of  those  town- 
ships. 

SANDWICH,  ONT.— Work  will  begin,  it 
is  reported,  on  the  installation  of  an  orna- 
mental lighting  system  in  the  spring.  C.  R. 
McColl,  175  Assumption  Street,  Windsor,  is 
engineer. 

SHERBROOKE,  QUE.— The  City  Council 
is  considering  a  by-law  authorizing  an  ap- 
propriation of  $500,000  for  the  purchase  of 
the  Two  Miles  Falls  power  at  Weedon,  to 
develop  same  and  erect  an  electric  trans- 
mission line  to  Sherbrooke.  A  report  sub- 
mitted by  Francis  &  Company,  consulting 
engineers,  Montreal,  estimates  the  cost  of 
developing  the  power  and  equipment  at 
$1,452,900. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  I).  ( '.,  until 
Feb.  23,  for  furnishing  shop  machines,  steel 
cable,  bearing  metal,  brass  tubing,  oilers, 
pipe  covering,  etc.,  under  Circular  i  No. 
1120).  Bids  will  also  be  received  until 
Feb.  14,  under  Circular  (No.  2103)  for 
furnishing  200  brass  cocks  and  8000  lb. 
sheet  copper.  Blanks  and  further  infor- 
mation relating  to  these  circulars  may  be 
obtained  at  the  above  office  or  the  office  of 
the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y. ;  614  Whitney- 
Central  Building,  New  Orleans,  La.,  and 
Fort  Mason  San  Francisco,  Cal. 
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W  I  DINO-M  u  iiim:  .  John  T 
Pagan  and  Cleveland  ii  Qua<  kenbush, 
Cleveland,  Ohio  App  Died  July  27,  L91  i. 
Continuously  operating  automatic  ma- 
chine 

Bbidoi  fob  Supporting  Electric 
Fixtures;  John  R.  Qunn,  Detroit,  Mich. 
Ann  Bled  June  7,  1916.  accommodate  It- 
s.h  to  the  varying  spaces  that  are  found 
between  joists  and  studs 

871.         BrPOLAR-ELECTRODl       Blbctro- 

•rge  ( '.rant   Hepburn,  Charlton- 

cum-Hardy.   Manchester,   England.      App 

tllod   Aug.    26,    L916      For  the  electrolysis 

oi   the  chlorlds  of  the  alkali  metals, 

1,213,872.  System  cm  \ -i:\y-Ti-hi-:  Opera- 
tion George  R.  Hogan  and  Elector  P. 
MacLagan,  Chicago,  ill.  App.  filed  April 
18,  1914.  More  Intense  X-Ray  field  is 
produced  with  Blmpler  apparatus. 

1,213,881  Sheathed  Wire  and  Terminal 
'I  HERBFOH  .  William  K.  Kearslev,  Newark, 
\  J  App.  Bled  May  23,  1916.  i.\,r  elec- 
tric heating. 

1,213,933  ELECTRIC     Switch;     Harry     J 

Morey,   Syracuse.   N     V       App.   filed  March 
28,   1912.     Pull-cord. 

1,213,937  EJlbctbic-Circuit  Breaker  ;  Stef- 
fen  P.  Nielssen,  Houston,  Tex.  App.  filed 
July   7,  1914.     Minimum  number  of  parts. 

1,21 3,9 t;o  Locking-Switch;  Kdson  O  Ses- 
sions. Chicago,  111.  App.  filed  June  14, 
1915.      With   high-tension   circuits. 

RECORDER  I'm  Systems  of  Elec- 
TRICAX  Distribution  ;  Harold  S.  Sines 
Chicago,  111.  App.  filed  Dec.  31,  1915.  Im- 
provements. 

1,213,975.  Projection  Apparatus;  John  B. 
Taylor,  Schenectady,  N.  Y.  App.  filed 
Feb.  17,  1916.  Incandescent  lamps 
adapted  for  utilization  with  such  appara- 
tus. 

1,213,981.  Toaster  :  Frederick  A.  Vollbrecht, 
Detroit.  Mich.  App.  filed  June  19,  1916. 
Improved  construction. 

1,214,005.  Method  of  Bonding  Rails  and 
Like  CONDUCTORS  ;  John  R.  Brown,  Mans- 
field, Ohio.  App.  filed  Mav  11,  1916. 
Provide  a  connection  around  the  adjacent 
ends  of  two  rails  without  the  use  of  rivet, 
bolt,  expanding  pin,  etc. 

1,214,011.  Scale:  Samuel  <;.  Crane,  Toledo, 
Ohio.  App.  filed  Dec.  24,  1913.  Having 
electric  lights  arranged  to  illuminate  the 
chart. 


1.214,014.      Magneto;   R.   C.   Danly. 

filed  April  3,  1914.     Improvement". 


App. 


1,214,015.  Magneto;  Robert  C.  Danly,  Chi- 
cago, 111.  App.  filed  June  28,  1915.'  With 
internal  combustion  engines. 

1.214.021.  Light  or  Voltage  Regulator; 
Dwight  A.  Eaken,  Lodi,  Ohio.  App.  filed 
Dec.  13,  1915.  Produce  a  constant  voltage 
with  a  variable  speed. 

1.214.022.  Apparatus  for  Wireless  Teleg- 
raphy and  the  Like;  Philip  E.  Edelman, 
Minneapolis,  Minn.  App.  filed  Aug.  19, 
1912.  Wireless  space  communication  or 
control. 

1,214,029.  Maximum  -  Demand  Indicating 
Instrument;  Chester  I.  Hall,  Chicago, 
111.  App.  filed  Oct.  27,  1913.  Means  em- 
ployed for  permitting  the  return  to  zero  of 
the  indicator-actuating  mechanism  at  the 
end  of  each  one  of  the  predetermined  time 
intervals. 


Record  of 
Electrical 

Patents 

.,ii  United  States  Patenta 
led  "ii  Jan,  30,  1917. 


1,2]  1.0  >8      i  net  I  i       ard  W.   Mi 

hall,  Sail  Lake  ■  'II  ■  .  i  tah  App  died  Oct 
21,  191  I.     Plurality  ol  traj     ma 

Warren  B  Moulton  and  Edwin  w  Moul- 
ton,  i  !al       \pp    Died   Jan.    1 1 , 

l  Q 1 8     <  M"  i  ited  from  the  driver's  seal 

1,214,061  i'  iamo  -  Electric  Machine; 
William  ii.  Powell,  Milwaukee,  Wis,  App 
filed     Feb      27,     1916       For       upportfng 

brushes    of    d\  namo  elect  lie    machines    in 

operative  position  relatively  to  commuta- 

and     to    suitable    terminals    or    cross- 
connectors. 

1.214,074.       Time  -  1. 1. mit       Kki.av  -  Switch  . 

clarence  Kenshaw,  Edgewood  Park,  Pa. 
App  Bled  March  7,  1918,  A ui oma tic  con- 
trol of  railway  motors. 

1.214.077.  ELECTRIC  Switch;  Joseph  Sachs, 
Hartford,  Conn.      App.   filed   Nov.   12,   1914. 

Improvements. 

1.214.078.  Mktkr-Tkstim;    APPLIANCES  \  Jo- 

Beph    Sachs,     Hartford,    Conn.       App.    filed 

May  i,  1916.     Improvements. 

1.214.079.  Convertible  Cut-Out  Switch  ; 

Joseph  Sachs,  Hartford,  Conn.  App.  filed 
May  5,  1915.  Quickly  converted  into  a 
meter  tesing  cut-out  switch  and  service 
connection  appliance. 

1,214,081.  Centrifugal  Switch;  Harold 
M.  Scheibe,  Cambridge,  Mass.  App.  filed 
Dec.  19,  1913.  With  fan  motors  of  the  in- 
duction type. 


1.214,090 — Movable    Element    for    Electrical 
Measuring  Instruments 


1,214,083.  Oil-Circuit  Breaker;  Hjalmar 
Rudman  Schultz,  Trafford  Park,  Man- 
chester, England.  App.  filed  March  20, 
1912.  Prevent  undue  heating  of  inter- 
rupters. 

1,214,096.  Movable  Element  for  Elec- 
trical Measuring  Instruments;  Samuel 
Trood,  Edgewood  Park,  Pa.  App.  filed 
P^eb.  7,  1913.  Means  for  mounting  the 
armature  and  the  damping  disk  of  an  in- 
strument upon  a  shaft  in  such  a  manner 
that  the  shaft,  armature  and  damping 
disk  may  be  independently  detached  from 
the  other  component  parts  without  dis- 
turbing the  aligned  and  fixed  relations 
thereof. 

1,214,101.  Hot -Wire  Alternating  -  Cur- 
rent Limiter  ;  Peder  Wessel,  Ljan,  near 
(  'hristiania,  Norway.  App.  filed  March 
24,  1915.  Hot  wire  is  not  exposed  to  the 
total  electric  current  consumed. 

1,214,116.  Rectifier  System  ;  Alfred  L. 
Atherton,  Wilkinsburg,  Pa.  App.  filed 
April  1,   1915.     Vapor-arc  type. 

1,214,129.  Electrical  Protective  Device; 
Harold  W.  Brown,  Ithaca,  V  Y.  App. 
filed  Jan.  7,  1914.     Temperature  relays. 

1,214,141.  Testing  Apparatus  ;  Adolph  H. 
Daus,  Chicago,  111.  App.  filed  Aug.  6, 
1915.  Apparatus  for  supplying  current  of 
various  voltages,  amperages  and  periodici- 
ties. 

1,214,143.  Dynamo  -  Electric  Machine; 
George  M.  Eaton,  Pittsburgh,  Pa.  App. 
filed  July  6,  1915.  Propulsion  of  electric 
vehicle. 
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Length   and    resistance. 

1,214,258.  Telephone  System  fob  rod 
Traffic;  Carolua  Roberl  Hendrik  Arm 
zenius,  Hague,  Netherlands.  App.  filer 
Sept.  19,  1918,     Switching  systi 

1,214,265.      Detector    kok    Wireleb 

tbms  ;    Al  1 1 1 fin     Berel    and     Louis    Punks 
♦New    York,    N.    Y.      App.    filed    March    11 
1916.     Detectors  of  the  crystal 

1,214,271.     Process  of  Plating;  Lu* 

Bugbee,  .  Southbridge,  Mass.  App.  filer 
Dec.  4,  1916.  Plating  of  aluminum  bj 
electrodeposition. 

1,214,280.  Electrical  System  of  Distribu 
tion  ;  Gorham  Crosby,  Brooklyn,  .\  Y 
App.  filed  June  26,  1914.  Regulation  ol 
variable  speed  generators,  adapted  t< 
charge  a  storage  battery. 

1,214,283.  Wireless  Telegraphy;  Lee  <J< 
Forest,  Palo  Alto,  Cal.  App.  filed  Sept 
24,  1912.     Antenna  systems. 

1,214,323.      Controller    for    Heating    Sys 
tems  ;    Frederick   T.    Kitchen,   Wc^1 
Brighton,   N.   Y.      App.   filed   Oct.    3,    1913 
Thermostat. 

1,214,353.  Condu it- Box  Receptacle  ;  Harr> 
J.  Morey,  Syracuse,  N.  Y.  App.  file< 
Sept.  17,  1913.  Pull-chain  receptacles  foi 
use  on  conduit  or  outlet  boxes. 

1,214,355.  Motor-Control  System  ;  Edwii 
J.  Murphy,  Schenectady,  N.  Y.  App.  Bl« 
May  9,  1911.  Actuating  windings  of  th> 
several  switches  are  successively  con- 
nected in  the  armature  circuit. 

1,214,375.  Signaling  System  ;  Alexandei 
H.  Rudd,  Media,  Pa.  App.  filed  May  26 
1916.     Improvements. 

1,214,433.  Cabinet  for  Electrical  Appli 
ances  ;  Ernest  M.  Crane  and  Chaunoy  K 
Pelton,  Detroit,  Mich.  App.  filed  Marcl 
27,  1916.  For  carrying  the  electrical  ap 
pliances  and   switches  used  by  a  dentist 

1.214.439.  Socket  for  Electric  Lamps 
Laurens  P.  Dixon,  New  York,  N.  Y.  App 
filed  Jan.  6,  1914.  Permitting  a  numbe; 
of  electric  lamps  to  be  mounted  thereon 

1.214.440.  Electric-Trolley-Railway  Sic 
nal  System  ;  Benjamin  M.  Downs,  Buf 
falo,  and  Walter  S.  Cook,  Lackawanna 
N.  Y.  App.  filed  Nov.  17,  1915.  One  tracl 
railway  having  sidings  at  intervals. 

1,214,459.  Protector  for  Telephone 
Mouthpieces  ;  Mary  Griffin  Heberl> 
Springville,  N.  Y.  App.  filed  April  2t 
1916.     Individual  germ  proof  protector. 

1,214,466.  Register  for  Telephone-Calls 
Edward  Taylor  Hull,  New  York,  N  > 
App.  filed  April  12,  1916.  House  or  othe 
telephone. 

1,214,470.  Terminal  Clip  for  Electri 
Conductors  ;  Benjamin  A.  Jeffery,  De 
troit,  Mich.  App.  filed  Feb.  3,  1912.  In 
sulation  surrounding  the  conductor  ma 
be  more  or  less  firmly  grasped. 

1,214,486.  Electric  Cooking  Apparatus 
William  D.  Wright,  San  Diego,  Cal.  Api 
filed  Feb.  5,  1916.  For  grilling  an 
waffle  baking. 

1,214,492.  Telephone  System;  Alfred  I 
Dyson,  Chicago,  111.  App.  filed  April  ' 
1906.  Suitable  step-by-step  switehin 
mechanism  is  operated  in  response  to  in 
pulses  sent  over  a  calling  line  to  autc 
matically  select  and  establish  connectio 
with  a  desired  called  line  and  is  aut< 
matically  restored  to  normal  position  : 
the  end  of  conversation. 
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Edison  at  Seventy 

THIS  headline  does  not,  somehow,  read  right,  for 
though  celebrating  his  seventieth  birthday  on  Sun- 
day, Feb.  11,  Edison  still  carries  with  him  the  very  air 
and  spirit  of  youth  and  electricity.  Reaching  the  limit 
proverbially  ascribed  for  a  ripe  old  age,  the  great  elec- 
trical inventor  still  pushes  forward  so  ardently  into  new 
fields  and  throws  himself  so  eagerly  upon  the  new  tasks 
of  the  onward-looking  times,  that  one  might  well  credit 
him  with  possessing  the  secret  of  perennial  juvenility. 
As  a  matter  of  fact,  Edison  can  never  grow  old ;  and  the 
fact  that  his  physical  body  should  have  to  admit  that  it 
is  three  score  years  and  ten  seems  almost  like  a  whimsi- 
cal indiscretion.  His  energy  and  tireless  example,  his 
genius  and  fertility,  his  ability  to  create  and  to  turn  his 
creations  into  new  arts  and  useful  industries,  his  cheer- 
ful serenity  of  soul  under  every  disaster  and  discourage- 
ment— these  have  shaped  him  into  an  ideal  which  has 
won  a  world-wide  recognition  and  which  adds  to  the  lus- 
ter of  American  achievement  and  character.  There  are 
now  three  February  birthdays  in  the  celebration  of 
which  national  pride  may  well  find  expression;  two  of 
immortal  presidents  and  the  other  of  one  of  the  greatest 
benefactors  of  the  human  race. 


The  House  in  Good  Order 

POSSIBILITIES  of  international  complication  find 
the  electric  central  station  house  in  good  financial 
order.  Floating  debts  have  been  paid  or  cut  down. 
Thanks  to  the  good  bond  market  the  companies  have 
been  able  to  sell  securities  at  excellent  prices  and  have 
provided  generally  for  their  necessities  for  expansion. 
Large  earnings  met  the  bond  dealers'  requirements  of 
a  strong  financial  statement.  Banking  caution  has  coun- 
seled conservatism  in  the  expansion  of  properties.  And 
added  to  banking  caution  has  been  the  shortage  and 
high  price  level  of  raw  materials.  Therefore  we  do  not 
look  for  radical  change  in  the  electric  central  station 
financial  position.  These  properties  are  utilities  which 
go  steadily  ahead;  they  are  affected  less  by  adverse 
business  developments  than  other  classes;  they  are  not 
affected  as  suddenly  as  other  forms  of  business.  It  is 
more  from  the  operating  side  of  the  industry  that  re- 
actions from  international  disturbance  are  expected. 
As  was  pointed  out  in  last  week's  issue,  intensified  coal 
shortage  is  a  dangerous  possibility.  If  this  develops  it 
will  demand  forethought,  co-operation  and  positive 
action,  not  only  on  the  part  of  individual  managers, 
but  by  the  entire  central  station  industry. 


The  Engineer  and  the  Crisis 

THE  hour  has  struck  and  the  nation  wakes  to  face 
at  least  the  possibility  of  entering  the  tremendous 
struggle  which  is  rending  civilization  with  a  ferocity 
unparalleled  even  in  the  Dark  Ages.  Hostilities  do  not 
necessarily  follow  a  breach  in  diplomatic  relations,  but 
a  breach  arising  from  two  years  of  intolerable  exaspera- 
tion is  not  easily  healed.  And  nothing  save  a  sincere 
and  complete  reversion  of  purpose,  which  must  be  re- 
garded as  rather  improbable,  can  avert  actual  warfare. 
If  it  comes,  the  engineer  must  rise  to  the  occasion  with 
an  alertness  and  vigilance  unequaled  in  military  history. 
The  situation  is  a  singular  one.  The  United  States  is 
safe  from  the  major  operations  of  a  hostile  navy,  be- 
cause that  navy  is  hopelessly  bottled  up  by  superior 
force,  and  our  own  navy  is  almost  equally  powerless  for 
aggression.  Neither  the  United  States  nor  Germany 
can  make  use  of  an  invading  army  so  that  the  probable 
hostilities  are  practically  limited  to  those  between 
marauding  submarines  and  the  defensive  fleet  on  the 
water  or  in  the  air.  The  war,  if  it  comes,  will  be  a  war 
of  wits,  of  ingenuity  and  resourcefulness. 

Right  here  is  a  field  for  the  united  engineering  abili- 
ties which  the  country  can  muster;  for  a  design  of  ade- 
quate defenses  against  the  utmost  technical  skill  and 
daring  that  submarine  warfare  can  disclose.  Much  has 
already  been  done  by  the  Allies,  with  some  material  help 
from  American  genius,  in  devising  means  for  meeting 
the  new  danger.  It  is  a  curious  problem,  that  of  block- 
ing the  torpedo  attacks  of  an  unseen  foe,  and  of  finding 
and  destroying  that  foe  wherever  it  wanders.  The  art 
of  trapping  and  countermining  submarines  is  already 
somewhat  developed,  though  it  needs  perfecting  at  the 
hands  of  American  engineers,  but  traps  and  snares  are 
not  all  of  the  hunter's  business,  and  the  greatest  need 
lies  in  developing  a  successful  method  of  still  hunting, 
trailing  an  unseen  boat  through  the  pathless  fields  of  the 
sea,  finding  and  destroying  it.  All  the  ingenuity  that 
can  be  put  on  submarine  detectors  is  needed  now  and  in 
the  future,  and  this  is  the  biggest  single  task  that  lies 
before  the  American  engineer  and  inventor.  A  sub- 
marine, like  a  seal,  has  to  come  up  to  breathe,  and  inci- 
dentally to  charge  the  storage  batteries  for  further  un- 
der-water  operations.  If  electrical  or  other  means  can 
be  found  for  detecting  the  presence  of  and  locating,  even 
roughly,  the  neighborhood  of  a  submarine  a  long  step 
will  be  taken  toward  immunity. 

The  task  then,  of  destruction,  resolves  itself  into  the 
practice  of  the  Eskimo  hunter,  waiting  patiently,  spear 
in  hand,  at  a  hole  in  the  ice,  until  some  unhappy  seal 
finally  comes  up  for  a  breath  of  air  and  gets  the  spear 


I.  LECTRICAL     WORL  I) 


\  "i     (}y,   No.  7 


point    J  ii  -i  bo  might  I  crul  er  lurk  and  li  iten,  i  I 

able  i  hi  •■  of  her  prej .  unl  ii  ;i  periscope 

,  conning  tower  breaks  water  and  the  rapid  ftri 

ii  their  i  hat  tei      So  gi eal   harm  it'  they  nil 
Ant,  for  the  pirate  crew  belov<  can  take  their  choice  be 
tween  going  «i> >\n n  under  b  storm  of  shell  it'  they  rise, 

taying  down  and  suffocating.     Almost  squall}   Im 
portant  are  the  possibilities  of  tin'  air  service,  and 
equipment  with  means  for  more  readily  locating  the  sub 
marine,  which  cannol  look  above  to  see  its  foe,  and  ye1 
may  disclose  itself  to  the  vigilant  watchers.    Once  lo 

.1  it  may  be  s  case  of  signalling  to  a  convoying  de 
stroyer  to  take  up  the  Bcent,  or  perhaps  of  the  hawk's 
swoop  with  a  hundred  pounds  of  high  explosive  instead 

Of  talons.  These  and  similar  problems  must  be  solved 
for  the  Bake  Of  tin-  not  distant  future  even  if  hostilities 

should  be  for  the  present  averted.  This  work  of  Bub- 
marine  defense  is  one  thai  calls  for  all  the  skill  and  in- 
genuity that  the  engineering  profession  ran  muster,  and 
that  skill  cannot  be  bent  to  any  end  more  useful  in  the 
Country's  service. 


The  Uses  of  Reactors 

THE  convention  of  the  American  Institute  of  Elec- 
trical Engineers  held  this  week  in  New  York 
disclosed  two  very  interesting  studies  of  the  employ- 
ment of  reactors .  in  the  large  stations  and  their 
protective  effect  in  case  of  accident.  The  develop- 
ment of  the  principles  of  reactive  protection  has 
been  a  rather  long  one.  In  the  beginning  of  power 
transmission  work  there  was  a  strong  feeling  that 
for  stability  and  good  regulation  machines  of  low 
reactance  were  desirable,  as  indeed  upon  general 
principles  they  were;  but  it  soon  became  evident  that 
not  only  were  low  reactance  generators  somewhat  ex- 
pensive to  build,  but  they  were  particularly  subject  to 
injury  in  case  of  short-circuits,  and  while  they  would 
run  admirably  in  parallel  if  carefully  handled,  they  were 
liable  to  exchange  at  times  a  great  deal  more  current 
than  one  would  wish.  Further,  as  automatic  regulating 
apparatus  developed,  the  need  for  low  inherent  regula- 
tion diminished,  so  that  standard  types  of  generators 
soon  acquired  sufficient  reactance  advantageously  to 
limit  the  short-circuit  current  and  the  aspirations  of 
current  interchange  in  parallel  running.  At  a  very 
early  day,  too,  the  use  of  main  line  reactors  in  connec- 
tion with  lightning  arresters  showed  its  usefulness,  but 
as  machines  became  bigger  and  bigger,  and  stations 
grew  to  larger  capacity,  the  dangers  of  short-circuits 
and  the  difficulties  of  switching  increased  in  a  somewhat 
astonishing  ratio  and  the  modern  reactor  found  a  most 
useful  place.  When  used  in  sectionalizing  a  bus,  for 
instance,  reactors  are  of  great  value  in  keeping  down 
short-circuits,  and  wherever  employed  act  as  limit  valves 
in  keeping  down  dangerous  currents. 

Of  the  two  papers  presented  before  the  institute,  that 
of  Mr.  Junhke  gives  a  vivid  account  of  the  serviceable 
quality  of  the  reactor  system  in  a  serious  cable  break- 
down near  one  of  the  great  generating  plants  of  the 
Commonwealth    Edison    Company.      Cables    do    break 


down,  ;uiil  when  the  break  i    near  a  big  station  c< 
arable  damage  may  be  done  before  the  automatic  appa- 
ratus can  clear  the  lines,     in  this  instance,  before  the 

meeting   circuit    breakers    had    finished    their   work 

80,000  kw,  of  system  load  had  been  cul  out.    The  details 

Of  the  accident  were  carefully  examined,  and  it  was 
found  that  the  short-circuit,  had  produced  sufficiegj 
mechanical  forces  on  the  cables  to  disrupt  conn, 
at  an  oil  switch,  which  still  further  complicated  the 
situation.  The  disturbance  was  severely  felt  over  the 
entire  system,  with  a  generating  capacity  of  more  than 
a  quarter  of  a  million  kilowatts  and  a  load  of  almut 
200,000  kw.  Investigation  showed  that  the  maximum 
short-circuit  current  poured  into  the  fault  was  some- 
thing like  58,000  amp.  Had  the  reactors  not  been  in 
circuit  to  limit  the  feeding  in  of  energy  to  the  fault 
the  total  short-circuit  current  would  have  been  nearly 
double  that  amount,  which  would  have  put  an  instan- 
taneous thrust  of  more  than  1000  lb.  per  foot  on  some 
of  the  parallel  conductors  involved,  which  might  have 
wrecked  portions  of  the  switchboard  besides  putting  an 
enormous  and  perhaps  impossible  overload  on  the  oil 
switches.  With  all  these  tremendous  electrical  mechan- 
ical strains  not  a  single  piece  of  generating  apparatus 
was  disabled,  quite  contrary  to  the  situation  before  re- 
actors were  installed.  With  the  reactors  in  service  the 
interruption  proved  exceedingly  short,  one  section  losing 
about  50,000  kw.  for  five  minutes  and  the  other  sections 
much  less  and  for  shorter  periods.  The  incident  seems 
to  be  a  very  complete  demonstration  of  the  value  of 
reactors,  especially  in  the  great  inter-connected  distribu- 
tion systems  that  form  a  part  of  the  service  of  every 
large  city. 

The  second  paper,  by  Mr.  Johnson,  deals  with  the 
similar  use  of  the  reactors  in  hydroelectric  stations. 
The  advantages  gained  here  are  the  same  as  in  the  case 
just  mentioned,  though  their  presence  protects  the 
machinery  from  enormously  heavy  short-circuits,  and 
also  assists  greatly  in  localizing  whatever  disturbances 
may  exist.  It  is  found  that  a  comparatively  moderate 
amount  of  reactance  gives  good  results  in  these  particu- 
lars, but  that  it  is  unwise  to  push  this  kind  of  protection 
too  far  on  account  of  the  effect  of  increased  reactance 
on  the  system  upon  the  stability  of  synchronism  and 
on  the  power  surge.  It  is  quite  possible,  as  will  be 
readily  seen,  to  increase  the  reactance  up  to  a  point 
where  there  is  serious  instability  in  case  of  a  sudden 
disturbance,  enough  even  to  throw  machines  out  of 
phase.  In  fact,  amounts  less  than  this  will  sometimes 
produce  instability  enough  to  cause  hunting  of  appa- 
ratus in  parallel,  sometimes  rather  difficult  to  control. 

Mr.  Johnson  gives  a  very  instructive  discussion  of  this 
very  practical  case,  illustrating  it  by  a  striking  example 
of  the  effect  of  a  surge  in  a  station  containing  four 
groups  of  large  generators  with  about  12  per  cent  re- 
actance between  the  groups.  In  this  case  a  surge  wa? 
started  by  suddenly  dropping  a  load  of  about  20,000 
kw.  from  one  bus  section,  and  involved  all  the  section? 
until  the  circuit  breakers  were  opened.  The  instability 
was  sufficient  to  start  violent  hunting  with  the  powei 
surging  back  and  forth  at  a  period  of  about  one  second 
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t  quite  enough  to  trip  the  overload  relays  set  for  one 
:ond  time  limit,  while  the  turbine  governors  in  en- 
avoring  to  catch  up  with  the  situation  made  it  worse, 
is  therefore  clear  that  somewhat  careful  investiga- 
n  of  the  reduction  of  stability  by  reactance  is  desir- 
le  before  their  amount  is  determined,  and  .it  looks 
ry  much  as  though  a  compromise  must  generally  be 
ide  between  the  amount  of  inductance  which  would 
desirable  for  protection  alone  and  that  which  is  safe 
>m  the  standpoint  of  stability.  Mr.  Johnson's  paper 
itains  data  for  the  examination  of  this  condition,  and 
worth  the  serious  study  of  engineers  who  are  dealing 
th  large  power  stations  involving  a  parallel  operation 
many  units.  We  cannot  leave  the  subject  finally  with- 
t  hinting  that  it  is  possible  to  overwork  the  principle 
parallel  operation  at  the  busbars,  however  theoret- 
,lly  beautiful  it  must  seem.  There  are  cases,  particu- 
ly  in  power  transmission,  when  it  is  not  bad  policy 
cut  feeders  loose  from  direct  connection  with  each 
ler  and  parallel  them  through  a  distant  connection, 
r  a  long  line  is  sometimes  a  very  valuable  buffer. 


>rmeameter  for  Testing  Steel 

rHE  properties  of  steel  alloys,  or  grades  of  steel; 
are  becoming  of  increasing  importance  in  construc- 
n,  and  in  the  manufacture  of  tools.  These  properties 
:ome  the  more  important,  in  view  of  the  precision  with 
lich  the  chemical  and  physical  treatment  of  steel  can 
controlled  and  predetermined  in  the  modern  steel  fur- 
ces.  Some  of  the  properties  of  these  steels  can  only 
determined  by  chemical  or  mechanical  tests.  A  few 
them  are  capable,  however,  of  being  determined  by 
ignetic  tests.  In  order  to  apply  a  magnetic  test,  it  is 
ly  necessary  to  provide  a  short  bar  or  prism  of  the 
iterial,  and  to  insert  it  in  a  suitable  permeameter. 
The  article  by  Frank  P.  Fahy  on  page  315  describes  a 
lvenient  form  of  permeameter  which,  while  capable  of 
ing  used  for  the  measurements  of  permeability  and  of 
steresis  in  a  single  sample  bar,  is  particularly  adapted 
•  the  speedy  comparison  of  the  permeability  of  a  sam- 
i  bar  with  that  of  a  known  standard  bar.  For  most 
rposes  of  the  shop  or  factory,  it  is  the  comparative 
asurement,  rather  than  the  absolute  measurement, 
iich  is  in  greatest  demand.  In  order  to  measure  the 
solute  permeability  or  hysteresis  in  a  sample  bar,  with 


engineering  precision,  many  precautions  have  to  be 
taken  to  avoid  errors;  but  in  order  merely  to  compare 
these  quantities  in  a  sample  bar  and  in  a  standard  bar, 
most  of  these  sources  of  error"  can  be  eliminated  in  a 
good  form  of  permeameter. 


Insulation  of  High-Voltage  Transformers 

THE  development  of  high-voltage  systems  and  ap- 
paratus has  rendered  necessary  the  study  of  the 
electrostatic  circuit;  just  as  the  development  of  the  dy- 
namo machine  necessitated  the  study  of  the  magnetic 
circuit.  An  essential  difference  between  the  two  circuits 
is  that  whereas  the  magnetic  circuit  comprises  closed 
loops  of  magnetic  flux,  each  magnetic  flux  loop  forming 
an  endless  chain,  the  electric  circuit  ordinarily  is  incom- 
plete or  is  completed  through  a  conducting  source,  elec- 
tric flux  being  conceived  of  as  issuing  from  a  positive 
charge  and  terminating  upon  a  negative  charge. 

Prof.  Alfred  Still  contributes  a  useful  article  to 
this  number,  on  the  principles  and  practice  of  the  elec- 
tric design  of  transformer  terminals.  In  the  evolution 
of  transformer  design  the  first  step  was  the  working  of 
the  magnetic  material  up  to  a  suitable  predetermined 
value.  The  next  was  the  thermal  working  of  the  struc- 
ture, so  as  to  control  the  temperature  elevations  under 
load.  More  recently,  mechanical  stresses  under  over- 
load conditions  have  had  to  be  recognized  and  protected 
against.  Finally,  dielectric  stresses  have  had  to  be  com- 
puted and  guarded  against.  The  completed  modern 
transformer  in  a  high-tension  system  is  one  in  which" 
magnetic,  thermal,  mechanical  and  electric  stresses  are* 
all  taken  into  account,  preregulated,  and  guarded 
against,  the  materials  being  worked  at  suitable  densities 
of  magnetic,  thermal,  mechanical  and  electrical  flux. 

The  laws  of  electric  flux  are  somewhat  more  compli- 
cated than  those  of  magnetic  flux,  owing  to  peculiar  diffi- 
culties in  securing  perfectly  homogeneous  dielectrics. 
Moreover,  some  of  the  phenomena  of  leakage  and  ioniza- 
tion occurring  with  dielectric  stresses,  have  no  counter- 
parts in  magnetics.  For  these  reasons,  dielectric  design 
is  more  complicated  and  troublesome  than  magnetic  de- 
sign. Professor  Still's  article  is  directed  both  to  the 
theoretical  and  practical  sides  of  the  subject,  and  is 
worthy  of  careful  consideration  by  students  of  trans- 
former design. 


NEXT  week  in  the  commercial  The  Com 
number  of  the  Electrical  World 
for  February,  one  of  the  leading  articles  of  the 
issue  will  treat  of  a  method  of  analysis  of  the  cen- 
tral station's  load  as  a  guide  to  greater  effectiveness  in 
future  commercial  effort,  pointing  out  how  emphasis 
upon  certain  kinds  of  new  business  can  be  made  to  work 
an  improvement  in  load-factor  conditions.  Another 
contribution  to  this  number  places  an  interesting  aspect 
on  the  effect  which  the  increasing  efficiency  of  incan- 
descent lamp  sources  may  be  expected  to  have  on  the 
central  station's  lighting  business  and  the  relation  of 
the  lighting  load  to  the  other  principal  classes  of  cen- 
tral station  business.    Additional  articles  on  the  subject 


ing1  IsSUeS  of  f°reign-trade  expansion  for  electrical 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  manufacturers  and  jobbers,  to  which  the 
Electrical  World  has  already  given  considerable  at- 
tention in  the  past,  will  also  be  presented  in  the  Feb.  24 
number.  Besides  these  commercial  features  the  num- 
ber will  contain  the  regular  departments  for  the  engi- 
neer and  operating  man.  For  the  electrical  com- 
mercial man  interested  in  detail  merchandising 
methods,  Electrical  Merchandising  for  this  month, 
issued  Feb.  15,  contains  a  number  of  timely  ideas  and 
plans  for  house-wiring  business,  together  with  an  im- 
portant and  useful  new  section  on  store  equipment  and 
store  methods  and  plans  for  selling  vacuum  cleaners 
and  other  appliances. 
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The  210,000-Kw.  Buffalo  Steam  Station-Ill 

tturea  ol  Turbo  Gcneratoi  and  Condense   Operation  Together  with  Arrangements  and 
Connections  of  Switching  and  Protective  Apparatus 


*  *E<  i  ions  "i  this  article  have  appeared  In  the  Jan. 
^27  and  Feb.  8  issues  of  the  Elbctricai  World.  The 
v  *flrs1  installment  contained  a  description  of  the  coal 
handling  and  firing  apparatus  and  boiler  equipment.  The 

ond  article  described  the  construction  and  operating 
features  of  the  Bteam  end  of  the  station  dealing  especial 
l>   with  the  economizers,  make  up    water    evaporators, 

,„,   piping  and  method  of  maintaining  a   balanced 
draft.    This  section,  which  is  the  final  one,  contains  .1 


The  condensing  equipment  for  each  turbine,  which 
was  furnished  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  consists  of  a  :'>:'>, 000  sq.  ft.  surface  eon 
denser  with  two  25,000  gal.  per  minute  circulating 
pumps,  two  hot-well  pumps  and  one  double  LeBlanc  an 
pump,  all  turbine  driven.  The  condensers  are  of  the 
straight  down-flow  type.  A  portion  of  the  tubes  near- 
est the  steam  inlet  is  utilized  as  a  primary  heater 
through  which  the  condensate  is  pumped  before  going  tc 


P!G.  1— ONE  OF  THREE  20,000-KW.  TURBO-GENERATORS  INSTALLED    IN   THE  BUFFALO   STATION 


discussion  of  the  electrical  features  of  the  station,  in- 
cluding the  main  turbo-generators,  switching  and  pro- 
tective equipment. 

At  present  three  22,222-kva.,  12,000-volt,  three-phase, 
25-cycle,  two-pole  General  Electric  generators  driven  by 
horizontal  turbines  are  installed  in  the  station.  The 
turbines  are  designed  to  operate  at  250  lb.  pressure  and 
at  250  deg.  superheat,  the  steam  temperature  under  these 
conditions  at  the  throttle  being  656  deg.  Each  turbine 
is  provided  with  a  10-in.  low-pressure  connection  so  that 
steam  from  the  auxiliaries  may  be  introduced  when 
necessary  to  obtain  a  station  heat  balance.  Solenoid-op- 
erated trips  are  connected  with  the  main  throttle,  auxil- 
iary throttle  and  vacuum  breaker  of  each  unit  so  that 
the  opening  of  the  main  generator  circuit  will  simul- 
taneously shut  off  all  steam  from  the  machine  and  de- 
stroy the  vacuum.  Schutte  &  Koerting  trip  valves  and 
vacuum  breakers  are  in  service,  the  solenoids  being  op- 
erated by  125-volt  direct  current,  the  electric  release  in 
no  way  interfering  with  the  usual  mechanical  trip  gear. 


the  feed-water  heater,  this  arrangement  permitting  i 
the  condensate  being  heated  to  a  temperature  very  nea 
ly  equal  to  that  of  the  exhaust  steam.  The  system  i 
spring  supports  used  makes  it  unnecessary  to  have  i 
expansion  joint  located  between  the  turbine  exhaust  ai 
the  condenser  steam  inlet.  On  account  of  the  slig 
movement  of  the  condenser  with  expansion,  provision  f 
this  movement  has  been  made  in  the  layout  of  all  pipii 
to  the  condenser. 

The  circulating  water  pumps  are  of  the  horizont 
double  suction,  centrifugal  type,  each  direct  connect 
through  herringbone  reduction  gearing  to  a  horizont 
non-condensing  steam  turbine.  Under  winter  conditio 
it  is  expected  that  one  circulating  pump  per  unit  \* 
suffice.  Both  pumps  running  together  are  capable 
circulating  40,000  gal.  per  minute  under  normal  he 
conditions.  The  turbines  and  pumps  are  so  design 
that  either  unit  can  be  speeded  up  to  start  the  sysfe 
working  with  the  siphon  broken  at  the  discharge  out 
of  the  condenser.    The  hot-well  pumps  are  of  the  ho 
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ontal,  two-stage  centrifugal  type,  each  direct  connected 
o  a  horizontal  non-condensing  turbine.  Each  pump 
;hen  running  alone  is  capable  of  removing  the  total  con- 
ensate  from  the  condenser  when  the  latter  is  operating 
nder  maximum  load  and  discharging  against  an  ex- 
ernal  head  of  80  ft.  Two  LeBlanc  pumps  are  mounted 
n  the  same  shaft  with  the  driving  turbine  and  oper- 
ted  at  2500  r.p.m.  The  auxiliary  turbines  are  designed 
o  operate  with  a  steam  pressure  of  275  lb.  and  275  deg. 
uperheat,  the  back  pressure  being  about  18  lb.  per 
quare  inch  absolute.  They  have  sufficient  capacity, 
lowever,  to  carry  their  full  load  when  supplied  with 
aturated  steam  at  200  lb.  gage  pressure.  Each  main 
urbine  is  provided  with  the  usual  free-exhaust  outlet, 
-cated  near  the  top  of  the  condenser  and  discharging 
hrough  a  36-in.  spiral  riveted  galvanized-iron  riser  car- 
ied  to  the  roof  through  the  boiler  house.  The  at- 
nospheric  relief  valve  is  located  in  a  horizontal  run  be- 
ween  the  condenser  and  the  riser. 

Along  the  water  front  parallel  to  the  building  is  an 
pen  intake  flume.  At  one  end  is  an  intake  and  screen 
veil  divided  into  four  compartments  provided  with 
acks  at  the  entrance  and  removable  screens  located 
arther  back.  The  main  discharge  tunnel  extends  along- 
ide  of  the  intake  well  and  between  the  latter  and  the 
uilding,  discharging  into  the  river  a  suitable  distance 
ownstream  from  the  intake.  From  each  unit  in  the 
tation  the  discharge  tunnel  is  carried  directly  over  the 
ntake  tunnel,  the  individual  intake  tunnels  crossing 
nder  the  main  discharge  tunnel.  At  the  south  end 
f  the  intake  compartments  is  a  by-pass  tunnel  con- 
ecting  with  the  main  discharge  tunnel.  The  by-pass 
lay  be  opened  in  cold  weather  in  order  to  allow  warm 
ischarge  water  to  flow  in  front  of  the  intake  and 
revent  freezing  at  the  racks.  In  very  cold  weather  a 
irge  part  of  the  total  discharge  water  may  be  directed 
hrough  this  passage  by  closing  off  enough  of  the  main 
ischarge  tunnel  to  the  river.  Stop  logs  are  provided 
n  the  tunnel  connections  to  each  unit,  so  that  any  one 
lay  be  shut  off  for  cleaning  or  repairs.  All  tunnels 
nd  wells  are  reinforced  concrete. 

Three  300-kw.  Terry  combination  turbine  and  induc- 
ion  motor-driven  exciters  are  installed  in  the  main  tur- 
ine  room,  but  at  present  one  unit  is  located  on  the 
asement  floor  pending  the  installation  of  the  fourth 
lain  generating  set.  Normally  the  motor  drives  the 
xciter  in  each  set,  but  in  case  the  speed  falls  4  per 
ent  or  more,  the  turbine  governor  automatically  throws 
he  load  upon  the  turbine  and  thus  maintains  the  speed. 
n  case  of  trouble  on  the  main  circuits,  the  exciters  can 
ie  depended  upon  to  take  care  of  themselves  without 
ttention,  freeing  the  operators  for  other  duties.  In 
ase  the  load  conditions  permit  the  economical  use  of 
he  exciter  turbine  exhaust  in  the  heaters,  it  is  possible 
o  operate  at  a  higher  all-day  efficiency  than  with  either 
i  straight  motor-driven  or  steam-driven  exciter,  as  the 
Irive  can  be  shifted  to  the  motor  during  periods  of  light 
oad,  while  under  heavy  loads  with  large  demand  for 
xhaust  steam  for  feed-water  heating  the  turbine  drive 
an  be  cut  in,  thus  insuring  maximum  economy  of  oper- 
ition. 

A  complete  permanent  testing  plant  is  a  feature  of 
hifi  station.  On  account  of  the  use  of  hydraulic  dry 
raeuum  pumps  for  all  three  main  condensers,  it  was 
leeessary  to  install  a  rotating  dry  vacuum  pump  to  allow 
este  being  made  on  the  condensers.  A  gasometer  is 
provided  so  that  volumetrie  tests  can  be  made  at  any 
ime.  The  central  testing  system  for  station  auxiliaries 
neludes  a  1400-sq.  ft.  surface  condenser,  so  arranged 
hat  the  exhaust  from  any  of  the  auxiliaries  may  be 
ondensed,  and  a  weir  for  measuring  this  condensate, 
hecking  up  boiler  feed,  hot-well  discharge,  etc.  An 
utomatic  coal-sampling   plant   is  located   in  the  coal- 


elevating  tower,  a  separate  sampler  and  crusher  being 
provided  for  each  elevator. 

The  main  generators  are  self-ventilating,  drawing 
45,000  cu.  ft.  of  air  per  minute  through  basement  ducts 
leading  from  louvers  at  the  outside  of  the  building  to 
the  machine  casings.  As  stated  in  a  previous  section  of 
this  article,  heated  air  from  the  generators  is  discharged 
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FIG.    2 — COMBINED   TURBINE-MOTOR-DRIVEN    EXCITER 

from  the  main  units  into  the  forced-draft  fans  supply- 
ing air  to  the  boiler  furnaces.  Hand-operated  dampers 
are  provided  in  the  generator  cooling  air  intake  ducts, 
so  the  air  supply  may  be  shut  off  in  case  of  a  generator- 
burnout.  These  dampers  are  equipped  with  alarm  sig- 
nals to  warn  if  they  are  accidentally  closed.  Space  is 
allowed  for  the  future  installation  of  air  washers.  The 
ducts  are  screened  to  prevent  entrance  of  insects.  Six 
sets  of  temperature  coils  are  installed  in  the  stator 
windings  of  the  main  generators,  with  the  usual  connec- 
tions to  indicating  instruments  on  the  switchboard. 

Just  off  the  turbine  room  is  a  six-story  switch  and 
bus  section,  which  is  35  ft.  wide  and  extends  the  entire 
length  of  the  building.  The  main  switchboard  equip- 
ment is  located  on  the  fifth  floor,  reactors,  switches  and 
buses  occupying  floors  below,  as  indicated  in  the  accom- 
panying cross-sectional  drawing.  The  generators  are 
connected  to  the  outgoing  feeders,  as  illustrated  in  the 


FIG.  3 — ARRANGEMENT  OK  TURBINE-DRIVEN  CIRCULATING  PUMPS; 

accompanying  wiring  diagram,  no  main  transformers 
being  required.  The  delivery  of  energy  at  line  voltage 
and  the  moderate  voltage  involved,  namely,  12,000,  sim- 
plified the  electrical  design  with  respect  to  conductor 
spacing  and  transformers;  but  on  the  other  hand,  the 
great  number  of  outgoing  feeders  involved  and  arrange- 
ments for  providing  flexible  and  uninterrupted  service 
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necessitated  liberal  space  provi  Ion  foi  hou  iin|  the  elec 
trical  equipment  In  :i  symmetrica]  manner. 

nerator   i     connected   i  hroug  h  dl  connect  ing 
and  non  automatic  oil  switches  to  a  reactor  bu       From 
this  bus  connections  are  made  through  2  per  cenl 
chronizing  reactors  and  oil  switches  to  a  common 
chronizing  or  transfer  bus  and  through  5  per  cenl  main 
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Synchronising  Switch  Section  Generator  Switch  Section 

FIG.  4 — ARRANGEMENT  OF  APPARATUS  IN   SYNCHRONIZING  AND 
GENERATOR  SWITCH  SECTIONS 

or  generator  reactors  and  non-automatic  selector  oil 
switches  to  sectionalized  feeder  buses.  Separate  feeder- 
bus  sections  are  provided  for  each  generator,  these  sec- 
tions being  in  duplicate  and  so  arranged  that  any  section 
of  the  main  wiring  may  be  disconnected  for  repairs 
without  interfering  with  the  service.  Arrangements 
are  made  to  permit  the  future  installation  of  twelve 
feeders  (total)  from  each  feeder  bus.  Each  feeder  is 
connected  through  an  automatic  oil  switch  and  provi- 
sion is  made  for  the  installation  of  feeder  reactors  when 
the  generating  capacity  of  the  plant  is  increased.  Du- 
plicates of  any  of  the  oil  switches  may  be  installed  and 
connected  to  parallel  by  utilizing  spaces  provided  for 


FIG.   5 SECTION   OF    11,000-VOLT    BUSBAR   COMPARTMENT    AND 

ARRANGEMENT    OF    OIL    DISCONNECTING    SWITCHES 

feeder  switches  and  reducing  the  number  of  feeders. 
This  arrangement  will  probably  never  be  required  for 
the  main  switches,  but  may  be  found  desirable  for  im- 
portant feeders  where  repairs  to  an  oil  switch,  instru- 
ment transformers  or  reactors  would  interrupt  service. 


tatic  discharger  is  connected  to  each  feeder-btu 
action  through  expulsion  type  Puses.  Provision  i  madi 
for  connecting  the  end  feeder  ection  together  througl 
an  oil  Bwitch  by  a  ring  bus.  For  the  present,  di  con 
necting  switches  and  a  short  section  of  the  ring  bsi 
are  provided  for  connecting  the  first  two  feed< 
(ions,  thus  providing  two  means  of  supplying  en< 
the  present  end  feeder  bus.  The  neutral  connection  <>i 
the  Y -wound  generators  is  brought  out  and  ground* 

through  an  Oil  switch  and  5-ohm  resistor. 

Each  exciter  is  capable  of  exciting  all  three  gener 
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FIG.    6 — BUS   AND    SWITCH    ARRANGEMENTS    IN    GENERATOR 
SWITCH    SECTION 

ators.    The  units  are  connected  to  a  sectionalized  singh 
bus  through  remote-control,  electrically  operated  circui 
breakers.      Field   connections   are   also   made   througl 
remote-control,  electrically  operated  circuit  breakers  ant 
motor-operated  field  rheostats.     Space  is  provided  fo 
the  installation  of  a  second  exciter  bus.     Energy  fo 
driving  the  exciters  and  other  auxiliaries  is  obtains 
from  two  banks  of  step-down  transformers,  either  ban 
being  sufficient  for  the  service.    Duplicate  transformer 
are  provided  for  lighting  service.     These  transformer 
are  supplied  through  oil   switches  from  a   12,000-vol 
sectionalized  bus,   which   in   turn   is   supplied  throug 
two  feeder  oil  switches,  one  of  which  is  connected  t 
the  synchronizing  bus  and  the  other  to  the  third  se< 
tion  of  feeder  bus.    The  low-tension  sides  of  the  tran- 
formers  energize  a  sectionalized  bus  to  which  the  e> 
citer  motors,  station  auxiliaries,  distributing  panels  an 
lighting   transformer   circuits    are   connected    throug 
oil  switches.     Knife  selector  switches  are  provided  fc 
connecting  lighting  transformers  to  either  section  of 
low-tension  bus.     A  similar  provision  is  made  for  coi 
necting   any  auxiliary  distributing  panel  through  tl 
oil  switch  of  any  other  auxiliary  panel. 

All  six  terminals  of  each  generator's  windings  a 
connected  with  current  transformers,  which  trip  tl 
main  generator,  neutral  and  field  switches,  and  tl 
throttle,  mixed  pressure  and  vacuum  valves  on  the  tu 
bine  through  the  medium  of  a  relay  and  auxilia 
switches  in  case  the  armature  windings  break  dou 
A  second  relay  is  placed  in  the  trip  circuit  for  the  cc- 
trol  switch.  This  is  connected  to  trip  the  generator  ! 
switch  and  throttle,  mixed  pressure  and  vacuum  valv. 

The  generator  leads  are  provided  with  varnished  ca  - 
brie  insulation  and  are  carried  in  concrete-incasl 
fiber  duct  suspended  from  the  turbine  room  floor.  ' 
the  electrical  bay  they  are  connected  to  strap  copr' 
buses.  Beyond  this  point  all  main  conductors  are  f 
strap  copper  segregated  by  barriers  and  carried  i 
busbar  supports  supplied  by  the  Philadelphia  Elect: 
Company. 

A  length  of  45  ft.  per  generating  unit  is  provided  i 
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the  electrical  bay.  The  bay  is  divided  into  two  vertical 
sections  by  a  12-in.  reinforced  concrete  supporting  wall 
extending  up  to  the  switchboard  floor.  In  addition, 
there  are  8-in.  reinforced  concrete  walls  for  supporting 
buses  and  conductors  and  for  segregating  the  elec- 
trical equipment.  Each  45-ft.  length  is  separated  from 
the  adjacent  units  by  a  4-in.  reinforced  concrete  wall, 
all  passageways  in  which  are  provided  with  fire  doors. 
Where  conductors  pass  through  walls  or  floors  porce- 
lain bushings  set  in  sandstone  slabs  are  provided,  thus 
completely  segregating  the  equipment  in  separate 
rooms.  The  rooms  containing  the  main  and  synchron- 
izing reactors  are  provided  with  forced  ventilation  to 
carry  off  the  heat  liberated  from  the  reactor  coils.  All 
other  rooms  are  ventilated  by  a  natural  draft  system  of 
ventilating  ducts  terminating  in  roof  monitors. 

All  main  switch  cells  are  made  of  reinforced  concrete, 
the  barriers  and  bus  compartments  consisting  of  sand- 
stone slabs  2.5  or  4  in.  thick.  Floor  beams  are  incased 
in  concrete,  so  they  too  will  serve  as  barriers.  In- 
termediate ceiling  barriers  are  also  made  of  reinforced 
concrete  cast  with  the  floors.  All  switches  are  placed 
7  ft.  center  to  center,  making  barriers  and  conductors 
fall  28  in.  apart.  All  main  conductors  run  uniformly  in 
the  7-in.  switch  cell  spaces  and  there  are  no  cross- 
overs except  through  the  buses. 

The  oil  switches  installed  at  this  station  are  of  the 
Westinghouse  top-connected  type,  the  disconnecting 
switches  being  mounted  on  the  back  of  the  wall.  Con- 
nections were  made  so  that  bottom-connected  switches 
could  be  installed,  having  one  disconnecting  switch 
mounted  on  the  back  of  the  wall  and  the  other  in  a  sub- 
cell  compartment.  The  doors  for  the  oil  switch  discon- 
necting switches  are  interlocked  with  the  oil-switch  op- 
erating mechanism,  so  that  the  doors  cannot  be  opened 
unless  the  oil  switch  is  open.  The  main  switchboard, 
supplied  by  the  Westinghouse  company,  is  of  the  verti- 
cal panel  type  and  is  divided  into  generator  feeders  and 
auxiliary  sections. 

Direct  current  for  oil-switch  operation  and  emergency 
service  is  furnished  by  sixty  storage  cells  of  200  amp. 
rating  on  a  one-hour  discharge  basis.  The  cells  were 
supplied  by  the  Electric  Storage  Battery  Company. 
For  charging  them  a  25-kw.  General  Electric  motor- 
generator  set  has  been  installed.  In  general,  the  Gen- 
eral Electric  Company  provided  the  main  and  exciter 
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generators,  station  service  transformers,  station  service 
oil  switches,  transformer  service  and  bus  and  station 
service  switches.  The  generator,  synchronizing  and 
feeder  oil  switches,  static  dischargers,  ground  resistors 
and  reactors  were  furnished  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  A  General  Electric 
automatic  load-control  system  will  be  installed  in  the 
near  future.     Each  main  turbine  is  equipped  with  an 
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-METHOD  OF  MOUNTING  SYNCHRONIZING  AND 
GENERATOR  REACTORS 


unusually  complete  installation  of  indicating  and  re- 
cording instruments  including  Frahm  vibration  tach- 
ometers and  Bristol  recording  instruments.  The  sta- 
tion is  provided  with  a  Richardson  oil  filter  and  sight- 
feed  indicators  of  the  same  make  which  are  used  on  the 
water-cooling  lines  to  the  main  and  auxiliary  turbine 
bearings.  A  Morgan  crane  and  two  Otis  elevators  are 
also  installed  in  the  plant. 
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FIG.   7 — CONNECTIONS  BY   WHICH   ANY  GENERATOR   MAY  BE   JOINED   WITH    ANY   FEEDER   BUS 


E LB(    i RICA!      H ORLD 


Vol     .;:i.  No.  7 


Insulation  of  High-Voltage  Transformers 

Fust  oi  Two  Articles  Taking  Up  the  Fundamental  Principles  Underlying  All  Problems  of 
Insulation  .nid  Giving  Data  Which    Will  Enable  the  Determination  of 
Insulation  Dimensions  lor  Different  Services 
By  Alfred  Si  ill 

I'm. in. >  University. 


Situs  difficulties  art  not  encountered  In  Insulat- 
ing machinery  and  apparatus  for  working  pressures 
up  to  10.000  or  12,000  volts,  but  for  higher  pressures 
(as  m  L  50,000- voll  transformers)  designers  musl  have 
a  thorough  understanding  of  the  dielectric  circu 
otherwise  insulation  cannot  be  correctly  and  econom- 
ically proportioned,  in  this  article  information  has 
been  assembled  which   should   make  the   fundamental 

principles   of   insulation    readily    understood  and  should 

enable  an  engineer  to  determine  in  any  specific  design 
of  transformer  the  thicknesses  of  insulation  required  in 

any  particular  position  as  between  layers  of  windings, 
between  high-tension  and  low-tension  coils,  and  between 
high-tension  coils  and  grounded  metal.  The  data  and 
principles  outlined  should  also  facilitate  the  determina- 
tion of  dimensions  and  spacings  of  high-tension  ter- 
minals and  bushings.  In  presenting  this  information 
two  questions  are  considered:  (1)  What  is  the  dielectric 
strength  of  the  insulating  materials  used  in  trans- 
former design?  and  (2)  how  can  the  electric  stress  or 
voltage  gradient  be  predetermined  at  all  points  where 
it  is  liable  to  be  excessive? 

Apart  from  a  few  simple  problems  of  insulation 
capable  of  a  mathematical  solution,  the  chief  difficulty 
encountered  in  practice  usually  lies  in  determining  the 
distribution  of  the  dielectric  flux,  the  concentration  of 


FIG.  1 — DISTRIBUTION  OF  DIELECTRIC  FLUX  AND  EQUIPOTENTIAL 
LINES  BETWEEN  ENERGIZED  SPHERE  AND  FLAT  PLATE 

which  at  any  particular  point  may  so  increase  the  flux 
density  and  the  corresponding  electric  stress  that  dis- 
ruption of  the  dielectric  may  occur.  The  conception  of 
lines  of  dielectric  flux,  and  the  treatment  of  the  dielec- 
tric circuit  in  the  manner  now  familiar  to  all  engineers 
in  connection  with  the  magnetic  circuit  has  made  it 
possible  to  treat  insulation  problemsf  in  a  comprehen- 
sive manner. 

The  Dielectric  Circuit 

The  analogy  between  dielectric  and  magnetic  circuits 
may  be  illustrated  by  Fig.  1,  where  a  metal  sphere  is 

•  "Insulation  and  Design  of  Electrical  "Windings,"  by  A.  P.  M. 
Fleming  and  R.  Johnson — Longmans,  Green  &  Co. 

"Dielectric  Phenomena  in  High-Voltage  Engineering,"  by  F.  W. 
B.  MacXutt — Macmillan  Company. 

tThe  dielectric  circuit  is  well  treated  from  this  point  of  view  in 
the  following   (among  other)    books: 

"The  Electric  Circuit,"  by  V.  Karapetoff — McGraw-Hill  Book 
Company,  Inc. 

"Electrical  Engineering,"  by  C.  V.  Christie — McGraw-Hill  Book 
Company,  Inc. 

"Advanced  Electricity  and  Magnetism,"  by  W.  S.  Franklin  and 
B.  MacNutt-Macmillan  Company. 


supposed  to  be  placed  some  distance  away  from  a  flat 
metal  plate,  the  intervening  space  being  occupied  by 
air,  oil  or  any  insulating  substance  of  constant  specific 
Capacity.  This  arrangement  constitutes  a  condenser  of 
which  the  capacity  is  (say)  C  farads.  If  a  difference 
of  potential  of  E  volts  is  established  between  the  sphere 
and,  the  plate,  the  total  dielectric  (lux,  |  will  have  to 
satisfy  the  equation 

ty  =  EC  (1) 

where  <|/  is  expressed  in  coulombs,  E  in  volts  and  C  in 
farads. 

The  quantity  <\>  coulombs  of  electricity  should  not  be 
considered  as  a  charge  which  has  been  carried  from  the 
sphere  to  the  plate  on  the  surface  of  which  it  remains, 
because  the  whole  of  the  space  occupied  by  the  dielectric 
is  actually  in  a  state  of  strain,  like  a  deflected  spring, 
ready  to  give  back  the  energy  stored  in  it  when  the 
potential  difference  causing  the  deflection  or  displace- 
ment is  removed.  Instead,  the  dielectric  should  be 
considered  as  an  electrically  elastic  material  which  will 
not  break  down  or  be  ruptured  until  the  "elastic  limit" 
has  been  reached.  The  quantity  ty,  which  is  called  the 
dielectric  flux,  may  be  thought  of  as  being  made  up  of 
a  definite  number  of  unit  tubes  of  induction,  the  direc- 
tion of  which  in  the  various  portions  of  the  dielectric 
field  is  represented  by  the  full  lines  in  Fig.  1.  The 
name  of  the  unit  tube  of  dielectric  flux  is  the  coulomb. 

If  the  sphere  were  the  north  pole  and  the  plate  the 
south  pole  of  a  magnetic  circuit,  the  distribution  of 
flux  lines  would  be  similar.  The  total  flux  would  then 
be  denoted  by  the  symbol  <£,  and  the  unit  tube  of  induc- 
tion would  be  called  the  maxwell.  In  place  of  formula 
(1)  the  following  well-known  equation  could  then  be 
written : 

$  =  Mmf  X  permeance  (2) 

This  expression  is  analogous  to  the  fundamental  equa- 
tion for  a  dielectric  circuit,  the  electrostatic  capacity  C 
being,  in  fact,  a  measure  of  the  permeance  of  the  dielec- 


tric circuit,  while 


—  sometimes  called  the  elastance. 


may   be    compared    with    reluctance    in    the    magnetic 
circuit. 

The  dotted  lines  in  Fig.  1  are  sections  through  equi- 
potential  surfaces.  The  potential  difference  between 
any  two  neighboring  surfaces,  as  drawn,  is  one-quarter 
of  the  total.  At  all  points  the  lines  of  force,  or  unit 
tubes  of  induction,  are  perpendicular  to  the  equipoten- 
tial  surfaces.  Furthermore,  the  flux  density,  or  cou- 
lombs per  square  centimeter,  through  any  small  portion 
A  of  an  equipotential  surface  over  which  the  distribu- 
tion may  be  considered  practically  uniform  is 


+ 
D  =  i 


(3) 


The  capacity,  or  permittance*  of  a  small  element  of 
the  dielectric  circuit  of  length  I  and  cross-section  A  is 

proportional  to  —r  ,  or  with  the  proper  constants  in- 
serted, 


•The  reciprocal  of  elastance. 
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r-7s-c7--nss\t  \~T  f  arad"  (4 ) 
4tcCo  X  1U   )  /    ^ 

wherein  the  numerical  multiplier  results  from  the  choice 
of  units.  Factor  k  is  the  specific  inductive  capacity, 
or  dielectric  constant,  of  the  material  (/c  =  1  in  air), 
while  the  unit  for  I  and  A  is  the  centimeter.  This  ex- 
pression for  capacity  may  conveniently  be  rewritten  as 
8.84  kA 
Cmf  =  -T7f-~r  microfarads  (5) 

Values  of  k  are  given  in  the  accompanying  table  to- 
gether with  the  dielectric  strengths  of  the  materials. 
These  figures  are  only  approximate,  those  referring  to 
dielectric  strength  merely  serving  as  a  rough  indication 
of  what  the  material  of  average  quality  may  be  expected 
to  withstand.  The  figures  indicate  the  approximate 
virtual  or  r.m.s.  value  of  the  sinusoidal  alternating 
voltage  which,  if  applied  between  two  large  flat  elec- 
trodes, would  lead  to  the  breakdown  of  a  1-cm.  slab 
of  insulating  material  placed  between  the  electrodes. 

What  is  generally  understood  by  the  disruptive 
gradient,  or  stress  in  kilovolts  per  centimeter,  would  be 
about  \/2  times  the  value  given  in  the  last  column  of 
the  table.  Thus,  if  a  battery  or  continuous-current 
generator  were  used  in  the  test,  the  pressure  necessary 
to  break  down  a  0.75-cm.  film  of  air  between  two  large 
flat  parallel  plates  would  be  1000  X  V2  X  22  X  0.75  = 
23,400  volts. 


Dielectric  Constant   and   Dielectric 


Strength   of 
Dielectric 
Constant, 
k 
1 

2.3 
2 
3 
3 
5 


Insulators 
Dielectric 
Strength, 

Kv.  per  Cm. 
22 

SO 
100 
125 
150 

70 
110 
200 
600 
300 

90 


Material 

Air 

Transformer  oil    

Paper   (dry)    

Paper  (oil  impregnated) 

Pressboard   (dry  or  varnished) 
Pressboard    (oil  impregnated). 

Treated  wood   (across  grain) 3  to  6 

Porcelain    4.5 

Varnished  cambric    5 

Mica    ' 6  to  8 

Micanite    5  to  7 

Glass 4  to  10 

Conductors     Infinity 

Returning  to  formula  (3),  let  electric  flux  or  quantity 
of  electricity,  ty,  be  expressed  in  terms  of  capacity  and 
emf.,  with  a  view  to  determining  the  relation  between 
flux  density  and  electric  stress.  The  formula  (4)  may 
be  written 

C  =  Kk  —j-  farads 

where  K  stands  for  the  numerical  constant.    Substitut- 

ing  in  equation  (1)  ty  =  E  y^Kk—r- 

F1 
whence   D  =  Kk  X  I  ~r 


(t) 


Distance  l" 
0.S  cm. 


Since  E/l  is  the  potential  gradient,  or  volts  drop  per 

centimeter,  which  is  some- 
times   referred   to   as   the 
Area  A,  - 1000  electrostatic  force  or  elec- 
so  c/77  trifying     force,     and     de- 

noted   by    the    symbol    G, 
therefore 

D  =  KkXG  (6) 
The  analogous  expression 
for  the  magnetic  circuit  is, 
B  =  [lH. 

In  the  case  of  a  dielec- 
tric circuit,  electric  flux 
density  =  emf.  per  centi- 
meter X  "conductivity"  of  the  material  to  dielectric 
flux,  while  in  the  magnetic  circuit  magnetic  flux  density 
=  mmf.  per  centimeter  X  "conductivity"  of  the  mate- 
rial to  magnetic  flux. 

Since   the   electric   stress   or   voltage   gradient   G   is 
directly  proportional   (in  a  given  material)  to  the  flux 
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FIG.  3 — ELECTRODES  SEPARATED 
BY  AIR  AND  GLASS 


density  D,  it  follows  that  when  the  concentration  of 
the  flux  tubes  is  such  us  to  produce  a  certain  maximum 
density  at  any  point  breakdown  of  the  insulation  will 
occur  at  this  point.  Whether  or  not  the  rupture  will 
extend  entirely  through  the  insulation  will  depend  upon 
the  value  of  the  flux  density  (consequently  the  potential 

gradient)  immediately  be- 
yond the  limits  of  the  lo- 
cal   breakdown. 

Given  two  electrical  con- 
ductors of  irregular  shape, 
separated  by  insulating 
materials,  the  problem  of 
calculating  the  capacity  of 
the  condenser  so  formed  is 
very  similar  to  that  of  cal- 
culating the  permeance  of 
the  magnetic  paths  be- 
tween two  pieces  of  iron  of 
very  high  permeability  separated  by  materials  of  low 
permeability.  There  is  no  simple  mathematical  solution 
to  such  a  problem,  so  the  best  that  can  be  done  is  to  fall 
back  on  the  well-established  law  of  maximum  perme- 
ance, or  "least  resistance."  According  to  this  law  the 
lines  of  force  and  equipotential  surfaces  will  be  so  shaped 
and  distributed  that  the  permittance,  or  capacity,  of  the 
flux  paths  will  be  a  maximum.  With  a  little  experience, 
ample  time,  and  a  great  deal  of  patience  the  probable 
field  distribution  can  generally  be  mapped  out,  even  in 
the  case  of  irregularly  shaped  surfaces,  with  sufficient 
accuracy  to  emphasize  the  weak  points  of  the  design 
and  to  permit  determining  the  maximum  voltage  gradi- 
ent approximately.^ 

Before  illustrating  the  application  of  the  above  prin- 
ciples to  the  design  of  transformer  insulation,  it  will 
be  advisable  to  assemble  and  define  the  quantities  which 
are  of  interest  to  the  engineer  in  making  practical 
calculations. 
Symbol: 
E,e  =  emf.  or  potential  difference  (volts). 

I  —  length,    measured    along    line    of    force    (centi- 
meters). 
A  —  area  of   equipotential   surface  perpendicular   to 
lines  of  force  (square  centimeters). 

de 
G  =  -Tj-  =  potential  gradient  (volts  per  centimeter). 

C  =  capacity  or  permittance  (farads  or  microfarads) 

,         coulombs 
(farads  =    -  -=r —    =  flux  per  unit  emf.). 
volts 

K  =  constant  =  8.84  X  10""    (farads  per  centimeter 

cube,  being  the  specific  capacity  of  air). 
k  =  dielectric  constant,  or  relative  specific  capacity, 

or  permittivity  (A:  =  1  for  air). 
<\>  =  dielectric   flux,   or   electrostatic    induction    (^  = 

CE  =  AD  coulombs). 
D  =  flux  density  =  |  A  =  KkG  (coulombs  per  square 

centimeter) . 

Capacity  of  Plate  Condenser 

Imagine  two  parallel  metal  plates,  as  in  Fig.  2,  con- 
nected to  the  opposite  terminals  of  a  direct-current 
generator  or  battery.  The  area  of  each  plate  is  A 
square  centimeters  and  the  separation  between  plates 
is  I  centimeters,  the  dielectric  or  material  between  the 
two  surfaces  being  air.  The  edges  of  the  plates  should 
be  rounded  off  to  avoid  concentration  of  flux  lines.  If 
the  area  A  is  large  in  comparison  with  the  distance  I,  a 
uniform  distribution  of  the  flux  >\>  may  be  assumed  in 
the  air  gap,  the  density  being  D  =  ^/A. 


JThis  method  of  plotting  flux  lines  is  explained,  in  connection 
with  the  magnetic  field,  at  some  length  in  the  writer's  book.  "Prin- 
ciples of  Electrical  Design" — McGraw-Hill  Book  Company,  Inc., 
1916. 
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I  V  A 
B      formula    1 5 1    the    capacity    is    t 'm/ 

microfarad  .     Ince  the  specific  capacity   of  an-  /,   I 
Assuming  numerical  values,  let    i        1000  sq,  cm.,  anil 


I 


....   Then.C  ~       1.77       L0  '  farads. 

1 1. 


lo. oo(»  volts,  the  potential  gradient  will  bi 

•jo. imm)  volts  per  centimeter.    There  will  lie  do 


i  f  /: 

10.000 

0.6 

disruptive  discharge)   however,  because  a  gradienl   of 
81,000  volts  per  centimeter  is  necessary  to  canst'  break 

down  in  air. 

By  formula  d  I  the  total  dielectric  flux  is  <|       10,000 

1.77       n>  1.77       in    coulombs. 

Charging  Ci  rm  nt  \\  i  m  Axtern  \  cinq  Voltagi 

The  effecl  of  an  alternating  emf.,  the  crest  value  of 
which  is  io.ooo  volts,  would  ho  to  displace  the  above 
quantity  o(  electricity  if  times  per  second,  /  being  the 
frequency,  The  quantity  of  electricity  can  be  expressed 
in  terms  of  current  and  time  thus,  quantity  current 
\  time,  or  coulombs  average  value  of  current  [in 
amperes)  during  quarter  period  \  time  (in  seconds)  of 


one  qua i 


(2\  2\  1 
"      -  I    At'     Wnere 

/  stands  tor  the  virtual  or  r.m.s.  value  of  the  charging 
current    on    the    sine   wave   assumption.      Transposing 

4-/.} 


terms,  /  = 


2\  2 


If  E  is  now  supposed  to  stand  for  the 


virtual  value  of  the  alternating  potential  difference, 
i|/  =  C^X\2,  whence  /  =  2izfCE,  which  is  the  well- 
known  formula  for  calculating  capacity  current  on  the 
assumption  of  sinusoidal  wave  shapes. 

Capacities  in  Series 

When  condensers  are  connected  in  parallel  on  the 
same  source  of  voltage,  the  total  dielectric  flux  is  evi- 
dently determined  by  summing  up  the  fluxes  as  calcu- 
lated or  measured  for  the  individual  condensers.  In 
other  words,  the  total  capacity  is  the  sum  of  the  indi- 
vidual capacities.  With  condensers  in  series,  however, 
the  total  flux,  or  displacement,  will  be  the  same  for  all 
the  capacities  in  series,  therefore  the  calculations  may 
be  simplified  just  as  for  electric  or  magnetic  circuits 
by  adding  the  reciprocals  of  the  conductance  or  per- 
meance. The  conception  of  elastance,  corresponding  to 
resistance  in  the  electric  circuit  and  reluctance  in  the 
magnetic  circuit,  thus  has  certain  advantages.  In  the 
dielectric  circuit  elastance  =  1  -f-  [permittance 
I     (or  capacity)  ]  =  1  C. 

For  a  concrete  example  assume  that  a  0.3-cm. 
plate  of  glass  is  inserted  between  the  electrodes 
of  the  condenser  shown  in  Fig.  2.  The  modified 
arrangement  is  illustrated  by  Fig.  3.  On  first 
thought  it  might  appear  that  this  arrangement 
would  improve  the  insulation,  but  care  must 
always  be  taken  when  putting  layers  of  insu- 
lating materials  of  different  specific  inductive 
capacity  in  series,  as  this  example  will  illus- 
trate. In  addition  to  the  elastance  of  a  0.3-cm. 
layer  of  glass  there  is  the  elastance  of  two 
fig.  4  layers  of  air  of  which  the  total  thickness  is 
0.2  cm.  Assuming  that  the  value  of  the  dielec- 
tric constant  K  for  the  particular  quality  of  glass  used 
is  7  and  that  Gg  and  Ga  are  the  potential  gradients  in 
the  glass  and  air  respectively,  then,  by  formula  (6), 
KGa  =  IKGg,  whence  G„  -  lGg. 

Taking  the  total  potential  difference  between  elec- 
trodes as  10,000  volts,  the  same  as  used  in  considering 
Fig.  2,  E  =  10,000  =  0.2Ga  +  0.SGg,  whence  Gg  =  5880 


\"it  |nr  centimeter,  and  (l„  11,100  \.,n.  per  cent! 
meter.  Such  a  high  gradienl  as  41,100  would  break 
down  the  layers  of  air  and  would  manife  I  It  elf  by  ■ 
bluish  electrical  discharge  between  the  metal  plates 
ami  the  glass.  On  the  other  hand,  the  gradient  of  5880 
volts  per  centimeter  would  be  far  below  I  he  stress  m 

to  rupture  the  glass.     Nevertheless  a  discharge 

.      across  air  spares  should  always  be  avoided 

in  practical  designs  because  of  its  In- 
jurious effect  on  the  metal  surfaces  and 
also  on  certain  types  of  insulating  mate 
rial.  It  should  be  observed  thai  the  in- 
troduction Of  the  glass  plate  has  appreeia 
bly  increased  the  capacity  of  the  con- 
denser. For  example,  with  the  same 
voltage  </•:       10,000)  as  before,  the  total 

flux  is  now  •{,        AD  =  1000  (8.84  X   'n 
na  6  X  41,000)        8.47  X  10"  coulombs.    This 

value    is    nearly    double   the   value   calcu- 
lated with  only  air  between  the  condenser  plates. 

As  a  practical  application  of  the  principles  governing 
the  behavior  of  condensers  in  series,  consider  the  insu- 
lation between  the  coils  and  core  of  an  air-cooled  trans- 
former, i.e.,  of  which  the  coils  are  not  immersed  in  oil. 
In  addition  assume  the  insulation  consists  of  layers  of 
different  materials  made  up  as  follows: 


and      varnished 


Material 
Cotton      brading 

cambric     70 

Micanite    125 

Pressboard 62 

Air  spaces  (estimated) 24 


—Total  Thickness — ^ 
Mils         Centimeters 


0.178 
0.317 
0.158 
0.061 


Dielectric 

Constant 

(k) 

5 
6 
3 
1 


Then  suppose  it  is  desired  to  determine  how  high 
an  alternating  voltage  can  be  applied  between  the  coils 
and  the  core  before  the  maximum  stress  in  the  air 
spaces  exceeds  31,000  volts  per  centimeter,  the  gradient 
which  will  cause  disruption  and  static  discharge,  with 
the  consequent  danger  to  the  insulation  due  to  local 
heating  and  chemical  action.  Assuming  the  coil  forms 
one  flat  plate  of  a  condenser  of  which  the  other  plate 
is  the  iron  frame  or  core,  it  can  be  considered  that  the 
equivalent  of  a  number  of  plate  condensers  in  series  is 
obtained,   the  total    elastance   being 

1/C  =  1/C,  +  1/C,  +  1/C,  +  1/C, 

By  formula  (4),  the  individual  capacities  for  the 
same   surface  area   are  proportional  to  k/l,  therefore 

KA/C  =  IJK  +  h/K  +  l,/k3  +  IJk, 
KA       KAE  _  KE_ 
~  D 


Since  —=-  = 


C 

sible  maximum  value  of  E  is, 


KE  E 

-jTr —  =  r — -  the  Permis" 

li-Lrair         {fair 


E  =  31,000 


0.178 


+ 


0.317 


+ 


0.158  0.061 

Q  I       '       1 


=  6260  volts  (maximum). 

The  r.m.s.  value  of  the  corresponding  sinusoidal  alter- 
nating voltage  is  6260/V2  =  4430,  which  is  the  limit- 
ing potential  difference  between  windings  and  grounded 
metal  work  if  the  formation  of  corona  is  to  be  avoided. 
A  transformer  having  insulation  made  up  as  previously 
described  would  be  suitable  for  a  6600-volt  three- 
phase  circuit  with  grounded  neutral,  but  for  higher 
voltages  the  insulation  should  be  modified  or  oil  im- 
mersion should  be  employed  to  fill  all  air  spaces.  If  the 
oil-cooled  construction  is  employed,  the  previously-con- 
sidered insulations  (slightly  modified  in  view  of  pos- 
sible action  of  the  oil  upon  the  varnish)  would  prob- 
ably  be   suitable   for  working  voltages   up   to   15,000. 

A  large  factor  of  safety  must  be  allowed  when  deter- 
mining the  distance  between  electrodes  measured  over 
the  surface  of  an  insulator.  Whether  or  not  spark- 
over  will  occur  depends  not  only  upon  the  condition  of 
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the  surface  (clean  or  dirty,  dry  or  damp),  but  also  upon 
the  shape  and  position  of  the  terminals  or  conductors. 
It  is  therefore  almost  impossible  to  determine,  other 
than  by  actual  test,  what  will  happen  in  the  case  of  any 
departure  from  standard  practice.  Surface  leakage 
occurs  under  oil  as  well  as  in  air,  but  generally  speak- 
ing, the  creepage  distance  under  oil  need  be  only  about 
one-quarter  that  necessary  in  air. 

An  important  point  to  consider  in  connection  with 
surface  leakage  is  illustrated  by  Figs.  4  and  5.  In  Fig. 
4,  a  thin  disk  of  porcelain  (or  other  solid  insulator) 
separates  the  two  electrodes,  while  in  Fig.  5,  the  same 
material  is  in  the  form  of  a  thick  block  providing  a 
leakage  path  (0  of  exactly  the  same  length  as  in  Fig.  4. 
The  voltage  required  to  cause  spark-over  will  be  con- 
siderably greater  for  the  block  of  Fig.  5  than  for  the 
disk  of  Fig.  4.  This  condition  exists  because  the  flux 
concentration  due  to  the  nearness  of  the  terminals  in 
Fig.  4  begins  breaking  down  the  layers  of  air  around 


the  edges  of  the  electrodes  at  a  much  lower  total  poten- 
tial difference  than  will  be  necessary  in  the  case  of  the 
thicker  block  of  Fig.  5.  The  effect  of  the  incipient 
breakdown  is,  virtually,  to  make  a  conductor  of  the  air 
around  the  edges  of  the  metal  electrodes,  and  a  very 
slight  increase  in  the  pressure  will  often  suffice  to  break 
down  further  layers  of  air  and  so  result  in  a  discharge 
over  the  edges  of  the  insulating  disk.  The  phenome- 
non of  so-called  surface  leakage  may  thus  be  considered 
as  largely  one  of  flux  concentration  or  potential  gra- 
dient. Sometimes  it  will  be  easier  to  eliminate  trouble 
due  to  surface  leakage  by  altering  the  design  of  ter- 
minals and  increasing  the  thickness  of  the  insulation 
than  by  adding  to  the  length  of  the  creepage  paths. 

In  a  later  issue  of  the  Electrical  World  will  be 
published  the  second  installment  of  this  article  which 
contains  practical  rules  applicable  to  the  insulation  of 
high-voltage  windings  and  a  discussion  of  subjects  deal- 
ing with  the  more  practical  side  of  insulation  problems. 


A  Permeameter  for  Magnetic-Mechanical  Testing 

Construction  and  Operating  Features  of  a  Simple  and  Accurate  Device  for  Measuring  the 

Permeability  and  Hysteresis  Constants  of  Steel 
By  Frank  P.  Fahy 


ONE  of  the  major  difficulties  which  have  hitherto 
attended  systematic  attempts  to  correlate  the  mag- 
netic and  mechanical  properties  of  steels  has  been 
due  to  the  lack  of  a  suitably  designed  permeameter 
capable  of  making  rapid  and  accurate  measurements  of 
single  specimens  over  a  large  range  of  sizes.  While  it  is 
true  that  comparatively  rough  magnetic  measurements 
may  at  times  be  sufficient  to  permit  of  drawing  conclu- 
sions as  to  physical  condition,  experience  indicates  that 
a  higher  order  of  accuracy  than  is  usually  reached,  es- 
pecially in  regard  to  the  hysteresis  constants,  is  de- 
manded for  successful  testing. 

A  great  deal  of  attention  has  been  given  to  the  study 
of  the  magnetic  characteristics  which  accompany 
changes  in  structure  due  to  thermal  and  mechanical 
treatment  of  steels.  It  is,  for  instance,  well  known  that  a 
steel  which  is  physically  hard,  as  determined  by  the  file, 
brinell  or  other  hardness  test,  is  generally  magnetically 
"hard."  Among  many  others,  Guthe1  and  Maurer2  have 
recorded  the  magnetic  characteristics  which  accompany 
the  various  stages  of  temper  in  several  grades  of  heat 
treated  carbon  steel.  Goerens3  has  found  the  magnetic 
properties  peculiarly  sensitive  to  the  degree  of  cold 
working  in  steels  of  widely-varying  composition.  San- 
ford4  in  a  paper  about  to  appear,  describes  results  on 
material  tested  for  homogeneity.  Burrows5  has  reviewed 
the  work  already  done  in  correlating  magnetic  and 
mechanical  properties. 

As  the  result  of  extended  work  along  these  lines,  the 
writer  has  found  that  in  a  given  material  the  magnetic 
characteristics  may  be  used  to  indicate  the  mechanical 
characteristics.  The  value  of  a  magnetic  test  lies  in  the 
fact  that  it  offers  a  method  of  examining  magnetic  ma- 
terials for  certain  characteristics  which  affect  their 
mechanical  performance,  without  in  any  way  sacrificing 
their  subsequent  utility.  Manufacturers  of  steel  prod- 
ucts are  coming  to  realize  the  need  of  a  stricter  test 
control  of  their  output,  especially  where  heat  treatment 
of  expensive  material  is  concerned,  and  interest  in  this 
method  of  test  has  been  stimulated. 

'Trans.,  A.  I.  E.  E.,  Vol.  XIV,  1897. 

■Revue  de  Melallurgie,  Mcmoircs.  1908,  Vol.  V. 

"Jour.  I.  S.  I.,  Memoirs,  Vol.  Ill,  1911. 

'Bulletin  of  the  Bureau  of  Standards,  Vol.  XIV,  1916. 

^Bulletin  of  the  Bureau  of  Standards,  Vol.  XIII,  1916. 


The  instrument  here  described  was  developed  in  an 
endeavor  to  produce  a  permeameter  of  high  accuracy 
devoid  of  complications  and  so  adapted  that  it  may  be 
used  either  to  compare  the  permeability  of  two  speci- 
mens, one  of  which  partakes  of  the  character  of  a  stand- 
ard, or  to  measure  permeability  and  the  hysteresis  con- 
stants for  a  single  specimen.     Fig.  1   shows  the  per- 


FIG.    1 — PERMEAMETER  FOR   MAGNETIC-MECHANICAL   TESTING 

meameter  as  designed  for  the  measurement  of  bars, 
rods,  and  plate  material.  This  same  form  has  been 
used  in  the  examination  of  tools  such  as  drills  and  saws. 
The  device  has  now  been  in  use  for  some  time  and  has 
given  entire  satisfaction  in  the  sizes  constructed. 
The  Magnetic  Circuits 
In  Fig.  2  is  shown  the  permeameter  in  plan  and  ele- 
vation. B  represents  the  base  of  the  apparatus  upon 
which  is  mounted  a  magnetic  core  of  H-shape  so  fash- 
ioned as  to  form  two  symmetrical  magnetic  circuits, 
each  of  which  includes  the  crossbar  J  in  common.  The 
remaining  portions  of  one  of  these  circuits  embrace 
the  core  arms  Y ,  Y  and  the  air  path  between  such  ai*ms ; 
while  the  other  includes  the  core  arms  Y',  Y'  and  a  simi- 
lar air  path.  The  crossbar  J  is  divided  midway  between 
its  ends  into  two  sections  separated  by  a  small  air  gap, 
which  may  be  closed  to  a  greater  or  lesser  extent  by  a 
screw  piston,  P,  of  magnetic  material,  actuated  through 
the  knurled  head  N. 
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The  ends  of  the  tran  ore  portii 

pari  of  each  of  the  two  parallel  magnetic  circuit 
adapted   foi    bridging  pecimens  of  magnetic   ma 

1.    in  i  ndard    pecimen,  A,  the  magnet ic 

chai  ■   which  are  known,  bridges  the  core 

).  and  a  teal  specimen,  A.  the  magnetic  charac 
teristics  of  which  are  to  be  determined,  bridges  the 
arms  )      Clamp    0  serve  to  hold  the  specimens  in  place. 
The  ends  of  the  core  arms  )   and  )    are   dotted  to  per 
mil  the  insertion  of  bushings  n\  which  vary  in  form 
the  shape  of  the  material  bridging  the  core 
arm--     The  adjustable  air  gap  in  the  crossbar  J  is  de 
ate  a  demagnel izing  force  within  the  i 
f.  which  may  be  varied  to  Buil  requirements.    Whei? 
the  gap  is  open  to  its  fullesl  extent  the  magnetic  poles 
created  there,  when  the  magnetizing  currenl  is  broken 
in  the  art  of  reversing  the  current,  are  of  material  as- 
sistance in  reducing  the  time  constants  of  the  magnetic 
circuits.    This  demagnetizing  force  may  be  adjusted  to 
reduce  to  a  negligible  amount  the  magnetic  held  in  the 


FIG.    2 — PLAN    AND   ELEVATION    OF    PERMEAMETER 

region  occupied  by  the  test  specimen  due  to  the  residual 
properties  of  the  core  itself.  Under  this  latter  condition 
direct  measurements  of  residual  induction  are  simplified. 

The  magnetomotive  force  is  applied  in  two  sections — 
one  over  the  crossbar  J  by  means  of  current  in  the  mag- 
netizing coil  M,  and  the  other  distributed  in  equal  parts 
over  the  core  arms  Y  Y'  by  means  of  current  in  the  com- 
pensating coils  C.  The  currents  in  these  two  sections 
are  independently  adjustable.  The  test  coils  indicated 
by  D,  Df,  S  and  T  are  each  of  the  same  number  of  turns 
and  placed  as  shown  in  the  figure;  D  and  D'  on  oppo- 
site arms  of  the  same  transverse  core  portion,  and  S 
and  T  uniformly  wound  on  coil  forms  through  which  the 
standard  and  test  specimens  A  and  X  respectively  may 
be  inserted.  A  test  coil,  H,  of  a  relatively  large  number 
of  turns  is  wound  uniformly  on  the  same  form  which 
carries  the  test  coil  S.  The  test  coils  S  and  T  are  of 
the  same  mean  cross-sectional  area. 

Fig.  3  shows  diagrammatically  the  flux  paths  within 
the  magnetic  core  due  to  the  magnetomotive  forces  gen- 
erated by  currents  in  the  coils  M  and  C.  The  magnetic 
field  due  to  current  in  the  magnetizing  coil  has  the  di- 
rection indicated  by  the  arrows,  or  the  reverse  accord- 
ing to  the  direction  of  the  current.     The  field  due  to 


currenl  in  the  compen  sting  coil    ha    the  direction  in 
dicated  bj  the  dotted  hue,  its  direction  al  an]  time  de 
pending  upon  the  direction  ot  the  currenl  in  the  com 
pensating  coils.     It  will  be  seen  thai  when  current  is 
flowing   m   both   magnetizing   and  compensating  coils 
thai  one  magnetic  circuit  has  the  magnetomotive  f< 
due  i"  the  magnetizing  coil  augmented  by  the  current  in 
the  compensating  coils,  while  the  other  magnetic  circuit 

ha-    Its    mmf.    decreased    bj    the   >aine   amount. 
I\  i  BRN  \i     I'll  i  CTRH  H  I  lONNB  I  IONS 

Fig.  :;  shows  also  the  internal  electrical  connections 
of  the  permeameter.  The  magnetizing  and  compensat- 
ing  coils    are   connected    to    the    binding    posts    marked 

"Mag"  and  "Comp"  respectively.    The  test  coils,  8,  D, 

/>',  and  T  are  permanently  connected  in  series,  taps  be- 
ing brought  out  to  binding  po  I  marked  S  and  T.  This 
series  connection  is  carried  out  in  such  a  manner  that 
upon  reversal  of  the  current  in  the  magnetizing  coil  M, 
the  integrated  emf.  induced  in  the  coils  S  and  D'  acts  in 
the  same  direction  and  in  opposition  to  the  integrated 
emf.  simultaneously  induced  in  the  coils  1)  and  T.  Con- 
nection to  the  adjacent  binding  posts  of  the  pairs 
marked  S  and  T  enables  observation  of  the  differential 
effect  of  the  coils  D  and  D'  to  be  made.  The  perme- 
ameter is  initially  adjusted,  so  that  this  differential  ef- 
fect is  zero  when  no  specimens  are  in  the  apparatus. 

The  test  coil  H  is  connected  to  the  binding  posts" 
marked  H.  This  coil  is  used  to  determine  the  magnetic 
potential  difference  existing  between  its  ends  when  it 
encircles  air  only,  that  is,  when  no  specimen  is  inserted 
within  it.  The  average  magnetic  potential  drop  per  unit 
length  of  the  winding  H  is  equal  to  the  average  mag- 
netizing force.  The  area  turns  of  the  coil  are  deter- 
mined by  measurements  of  the  coil  in  a  uniform  field 
such  as  is  produced  by  a  long  solenoid,  and  corrected 
empirically  to  allow  for  the  difference  between  the 
length  of  the  coil  and  the  free  length  of  the  test  speci- 
men between  contacts  at  the  opposite  pole  faces. 

A  rugged  D'Arsonval  galvanometer,  considerably 
overdamped,  is  employed  as  an  indicating  instrument. 
The  galvanometer  is  calibrated  by  means  of  a  mutual  in- 
ductance of  fixed  value,  the  secondary  of  which  remains 
permanently  in  the  galvanometer  circuit.  A  multiple 
point  switch  permits  the  galvanometer  to  be  connected 
at  will  to  the  various  test  circuits. 

The  permeameter  may  be  used  for  either  relative  or 
absolute  measurements.  That  is,  it  may  be  used  (a)  to 
determine  the  normal  induction  of  a  specimen  of  un- 
known magnetic  characteristics  by  comparing  it  with  a 
standard  or  known  specimen,  or  (b)  to  determine  di- 
rectly the  normal  induction  and  hysteresis  of  a  speci- 
men. The  method  of  procedure  depends  to  a  consider- 
able degree  upon  the  accuracy  desired.  Where  approxi- 
mate values  only  are  required  the  procedure  is  ex- 
tremely simple. 

A  specially  designed  handle  which  engages  the  indi- 
vidual switches  by  means  of  latchets  permits  of  the  op- 
eration of  the  magnetizing  and  compensating  switches 
either  singly  or  in  unison  and  also  controls  the  inser- 
tion of  resistances  in  determining  hysteresis  data. 
1.  Approximate  Determination  of  Normal  Induction — 
By  Comparison. 

The  standard  specimen  A,  the  normal  induction  of 
which  has  been  predetermined,  is  inserted  in  the  coil  £> 
and  the  unknown  specimen  X  in  coil  T.  Both  specimens 
are  clamped  in  place.  The  magnetizing  coil  M  is  ener- 
gized and  the  specimens  demagnetized,  if  desired,  by  re- 
peated reversals  of  a  successively  decreasing  magnetiz- 
ing current.  The  magnetizing  current  is  then  set  at  any 
desired  value,  subjecting  both  standard  and  test  speci- 
mens to  the  effects  of  the  same  magnetomotive  force,, 
and  the  galvanometer  deflection  due  to  the  reversal  of 
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flux  in  the  coil  S,  resulting  from  a  reversal  of  current 
in  M,  is  read.  The  galvanometer  is  then  connected  to* 
the  coil  T  and  the  deflection  observed  when  the  current 
in  M  is  again  reversed.  The  induction  corresponding 
to  the  deflection  due  to  the  coil  S,  referred  to  the  known 
data  for  specimen  A  indicates  the  magnetizing  force  to 
which  both  specimens  are  subjected.  The  deflection  due 
to  coil  T  indicates  the  induction  in  the  specimen  X. 
(Both  observed  inductions  are,  of  course,  subject  to  a 
correction  due  to  the  difference  in  area  between  the  bars 
and  the  test  coils.)  Other  points  on  the  induction  curve 
for  X  are  obtained  in  a  similar  manner. 

If  it  is  desired  to  determine  the  induction  in  X  with- 
out the  necessity  of  inserting  it  within  a  coil,  the  gal- 
vanometer is  connected  so  as  to  read  the  differential  ef- 
fect of  the  coils  D  and  D'.  The  differential  induction 
indicated,  when  algebraically  added  to  the  induction  ob- 
served in  coil  S,  gives  the  induction  in  specimen  X. 

2.  Accurate   Determination   of   Normal   Induction — By 

Comparison. 
The  normal  induction  of  a  test  specimen  found  in  the 
foregoing  manner  is  only  approximately  correct  save 
when  the  standard  and  test  specimens  are  of  equal  area 
and  have  similar  permeabilities  over  the  entire  range  of 
magnetizing  forces.  When  these  conditions  do  not  ob- 
tain, errors  of  greater  or  less  magnitude  arise  accord- 
ing to  the  degree  of  departure,  because  of  the  different 
magnetomotive  force  drops  which  exist  in  correspond- 
ing parts  of  the  two  parallel  magnetic  circuits  and  which 
result  in  dissimilar  leakage  characteristics.  If  the  dif- 
ference in  the  fluxes  linking  the  test  coils  D'  and  T  is 
less  than  the  flux  difference  between  D  and  S,  a  deflec- 
tion of  the  galvanometer  is  observed  when  the  latter  is 
connected  to  S,  D,  D' ,  and  T  in  series  and  the  current  in 
M  is  reversed,  which  may  be  reduced  to  zero  by  means 
of  current  in  the  compensation  coils  C.  These  compen- 
sating coils  are  so  energized  that  the  magnetomotive 
force  in  the  magnetic  circuit  which  includes  the  test 
specimen  is  augmented  over  that  due  to  the  main  solen- 
oid alone,  while  the  magnetomotive  force  in  the  circuit 
including  the  standard  specimen  is  decreased.  The  mag- 
nitude of  this  compensating  magnetomotive  force  is  ad- 
justed until,  upon  the  simultaneous  reversal  of  the  mag- 
netizing and  compensating  currents,  the  residual  deflec- 
tion of  the  galvanometer  is  zero.  Then  the  leakage  flux 
through  the  air  path  which  is  in  parallel  with  the  path 
of  the  coil  T  is  equal  to  the  leakage  flux  through  the  air 
path  which  is  in  parallel  with  the  path  of  the  coil  S. 
Since  these  two  leakage  air  paths  are  symmetrical  and 
carry  the  same  magnetic  flux,  the  same  difference  of 
magnetic  potential  must  exist  between  the  ends  of  the 
path  encircled  by  the  coil  T  that  exists  between  the  ends 
of  the  path  encircled  by  the  coil  S.  This  adjustment 
is  to  be  made  for  each  point  on  the  normal  induction 
curve.  In  measuring  the  induction  of  A  and  X  the  cur- 
rents in  M  and  C  are  reversed  simultaneously. 

3.  Absolute  Determination  of  Normal  Induction 
Absolute  measurements  of  normal  induction  are  made 

without  the  use  of  a  standard  bar,  which  must  be  re- 
moved from  the  permeameter.  Compensation  for  un- 
equal magnetomotive  force  drops  in  the  two  magnetic 
circuits  should  be  made  as  in  2,  except  when  approxi- 
mate results  only  are  desired.  The  measurement  of  the 
magnetizing  force  and  induction  are  made  while  revers- 
ing simultaneously  the  currents  in  M  and  C.  The  de- 
flection of  the  galvanometer,  when  it  is  connected  to  H, 
gives  directly  the  magnetizing  force  acting  on  the  speci- 
men X.  For  the  coil  H  which  is  wound  uniformly  along 
the  length  of  the  coil  S,  may  be  used  to  measure  the 
difference  in  magnetic  potential  and  hence  of  the  mean 
magnetizing  force  for  this  region,  which  is  also  the 
mean  magnetizing  force  along  the  path  of  the  coil  T 


within  which  the  test  specimen  lies.     The  induction  of 
the  specimen  X  is  read  when  the  galvanometer  is  con- 
nected to  T  as  before. 
4.  Absolute  Determination  of  Hysteresis  Data 

Measurement  of  hysteresis  data  for  a  specimen  is 
made  without  the  use  of  a  standard  bar,  the  mag- 
netizing force  being  read  from  coil  H  and  the  induc- 
tion from  coil  T  as  in  3.  For  the  sake  of  brevity,  the 
determination  of  residual  induction  and  coercive  force 
only  will  be  described. 

Residual  Induction. — Compensation  is  effected  for 
the  maximum  induction  desired.  The  current  in  coil 
M  is  reduced  to  zero,  and  the  compensating  current 
varied  at  the  same  time  so  that,  the  galvanometer  be- 
ing connected  to  S,  D,  D'  and  T  in  series,  the  residual 
deflection  is  zero.  Returning  to  the  condition  of  maxi- 
mum induction  the  deflection  due  to  these  current 
changes  is  observed  when  the  galvanometer  is  connected 
first  to  H  and  then  to  T.  If  the  gap  adjustment  is  cor- 
rect the  true  magnetizing  force  will  be  zero  when  the 


FIG.  3 — FLUX  PATHS  AND  ELECTRICAL  CONNECTIONS 

current  in  M  is  reduced  to  zero.  The  change  in  in- 
duction is  indicated  by  the  deflection  due  to  T.  It  is  not 
essential  that  the  gap  adjustment  be  correct,  since  a 
positive  or  negative  magnetizing  force,  as  required,  can 
be  applied  by  means  of  current  in  M  so  that  the  true 
magnetizing  force  is  zero. 

Coercive  Force. — Compensation  is  effected  for  the 
maximum  induction  desired  as  before.  The  current  in 
coil  M  is  reversed  and  at  the  same  time  reduced  in  value, 
the  compensating  current  being  varied  as  required  sim- 
ultaneously so  that  the  galvanometer  deflection  due  to 
coil  T  indicates  a  true  induction  equal  to  zero.  These 
adjustments  are  to  be  made  under  such  circumstances 
that  the  residual  deflection  due  to  coils,  S,  D,  D'  and  T 
is  zero  as  when  obtaining  residual  induction.  The  de- 
flection due  to  the  coil  H,  upon  reducing  to  zero  the  mag- 
netizing and  compensating  currents  required  to  produce 
zero  induction  in  the  test  specimen,  indicates  the  co- 
ercive force. 

The  permeameter  described  has  been  designed  for 
magnetic-mechanical  testing  and  meets  the  require- 
ments of  accuracy,  simplicity,  and  ease  of  manipulation 
which  such  work  demands.  The  special  switching  de- 
vices employed  and  the  use  of  an  overdamped  gal- 
vanometer so  arranged  as  to  permit  of  removal  of  the 
damping  at  will  permits  of  considerable  rapidity  in  ad- 
justing compensation  and  the  taking  of  observations.  In 
many  cases  the  degree  of  accuracy  desired  may  not  call 
for  compensation,  but  even  where  accuracy  is  required 
the  operations  are  sufficiently  simple  as  to  demand  little 
previous  experience  on  the  part  of  the  user. 


ii   I   <    I  u  I  (    \  I      SVORL  I) 


\  QL    69.  No.  7 


STATION 

AND 

OPERATING 

PRACTICE 

I  Department  Devoted  I 

o  Problems 

of  Installation,  Operation  and  Month 

nance  oj 

Eq  n  i  j>- 

mi  iii  for  Economical  Gt  n 

cnil inn  and  Distribution  of 

Electrical 

Energy 

SPECIAL  ARRANGEMENTS 

TO  WORK  ON  LIVE  LINE 

Voltage-Changing  Scheme  Used  by  California  Com- 

p.mv  to   Remodel   n.ooo-Volt   Line   Nc.n 

Sea  Shore  While  Alive 

BY   I..    M.    KLAUBEB 

Superintendent    Elect  rl<    Department,  San   Diego  Consolidated 
.uui  Electric  *  iomp  my 


The  San  Diego   i  Cal.) 
Company  recently  found 
mile  section  of  its  1 1,000- 
to  provide  for  a  future 


Consolidated  Gas  A   Electric 
it  necessary  to  rebuild  a  8.5- 

volt  distribution  lines  in  order 
increase  in  voltage  to  22,000. 


Line  2  0/s 
connt 

Temporarily  ^.  -,  o 


\  ,   -    :,  -,        -,:-.S  Miles 


Jo  11000  Volt- 
Substation 
Y     Distance  10  Htles 


Permanent 
Transt  Bonk 
3S0KU,  WOO- 
2300  V. 


II 


■^orary  Step-up 
■  ^-mer  tank 

.     J00-  To  2300  Volt  Local 

.Volt  Di&tr,  button 

FIG.  1 — LAYOUT  OF  11,000-VOLT  LINE  THAT  WAS  CHANGED 

In  this  particular  section  a  duplicate  tie  line  was  not 
available,  and  it  was  necessary  to  maintain  service  in 
the  10-mile  section  beyond  the  part  to  be  remodeled.  It 
was  not  possible  to  effect  the  extensive  changes  desired 
with  the  line  "alive,"  since  it  is  close  to  the  sea  shore, 
with  poles  and  crossarms  damp,  and  insulators  covered 
with  salt  dust. 

The  load  beyond  the  section  to  be  rebuilt  did  not  ex- 
ceed 100  kw.  in  the  daytime;  however,  it  was  approxi- 
mately 300  kw.  at  night.  It  was  therefore  decided  to 
lower  the  voltage  of  the  line  section  worked  on  during 
the  daytime  to  2300  volts  and  raise  it  to  11,000  at  night 
to  take  care  of  the  peak  load.  The  arrangement  of  the 
lines  is  shown  in  Fig.  1.  At  the  end  of  the  line  toward 
the  generating  station  two  lines  tie  into  the  section 
worked  on,  as  shown  in  the  sketch. 

To  carry  out  the  scheme  mentioned,  two  75-kva., 
11,000  to  2300-volt  transformers  were  mounted  on  a 
horse-drawn  truck  and  placed  under  the  pole  containing 
switch  B,  as  indicated  in  Fig.  1.    For  safety  the  trans- 
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formers    Were    fenced    In,    as    shown    in    Pigs.    2   and    8. 

Line  2  was  then  disconnected  from  switch  /;  and  was 
connected  instead  to  the  primary  of  the  temporary 
transformer  bank. 

At  the  outer  end  of  the  section  there  was  available  a 
small  permanent  step-down  station  of  160-kva.  rating, 
furnishing  three-phase  energy  at  2300  volts  to  a  BUb 
urban  town.  It  was 
decided  to  use  this 
station  as  a  step-up 
I  tank  in  the  daytime, 
and  for  this  purpose 
a  temporary  switch 
Z  was  connected  in 
the  circuit  as  shown. 
I  n  the  morning 
switches  were  oper- 
ated as  follows  : 
Open  A,  open  Y; 
close  B,  close  Z.  At 
night  the  order  was 
open  B  and  Z;  close 
A  and  Y.  Tele- 
phones were  availa- 
ble at  each  point, 
and  during  the  two 
weeks  the  rebuilding 
was  in  progress  the 
line  was  changed 
over  each  night  and 
morning  without  ac- 
cident and  with  only 
momentary  shut- 
downs. 

The  work  of  re- 
modeling done  on  the 
line  included  changing  two  of  the  conductors  from  No.  6 
to  No.  4  (the  other  being  already  of  the  larger  size),  and 
installing  new  crossarms,  insulators  and  pins.  The  old 
crossarms  were  first  lowered  and  temporarily  fastened  to 
the  poles  about  6  ft.  below  the  top.  The  two  wires  to  be 
changed  were  then  attached  to  the  old  crossarms  and 
the  new  crossarms  mounted  in  position  and  the  new 
wires  pulled  in.  The  work  was  further  complicated  by 
the  cutting  out  of  six  transpositions  which  were  in  the 
line  as  originally  built. 


FIG.     3 — PORTABLE    TRANSFORMERS 

CONNECTED   TO   LINE  AS   SHOWN 

AT     B  IN  FIG.  1 


FIG.    2 — PORTABLE    TRANSFORMERS   USED    FOR   CHANGING 
VOLTAGES  FROM    11,000  TO  2300 


Methods  for  Inclosing  Motors  for  Explosive 
or  Moist  Surroundings 

Of  the  many  expedients  that  have  been  employed  to 
totally  inclose  electric  motors,  the  one  shown  in  the  ac- 
companying illustration,  as  described  in  a  recent  issue 
of  the  London  Electrical  Review,  seems  to  possess  points 
of  interest.  The  purpose  of  the  construction  shown  lies 
in  a  practical  means  of  providing  large  radiating  or  air- 
cooling  surfaces  in  such  a  manner  that  the  system  can 
be  applied  to  standard  machines.  The  construction  is 
such  that  the  surface  can  easily  be  adjusted  by  the  man- 
ufacturer to  suit  any  requirement. 

The  cooling  surfaces  are  made  in  various  forms,  illus- 
trations of  two  of  which  are  shown  here.     In  the  first 
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of  these  the  radiator  proper  consists  of  a  box  with  end 
pieces  designed  to  join  with  vertical  openings  in  the 
motor  end  covers.  Through  this  box  pass  in  a  vertical 
direction  a  number  of  thin  metal  tubes.  Inside  the  back 
bearing  of  the  motor  a  fan  is  fitted  on  the  armature 
shaft  which  causes  a  circulation  of  air  through  the  ma- 
chine and  through  the  radiating  box.    The  arrangement 


TUBE  TYPE  OF  RADIATpR 


TUBE  AND  CURVED  SIDED  TYPES  OF  RADIATORS  FOR  TOTALLY 
INCLOSED  ELECTRIC  MOTORS 

of  the  tubes,  etc.,  is  such  that  the  air  impinging  on  the 
thin  vertical  tubes  brings  about  a  large  cooling  effect. 
The  advantages  claimed  for  the  system  are  that  in- 
creased radiating  surface  is  not  only  provided,  but  that 
as  the  tubes  are  thin  compared  with  the  motor  frame 
the  radiation  is  much  greater,  and  that  it  is  hence  possi- 
ble to  approach  within  quite  reasonable  limits,  the 
capacity  of  a  ventilated  motor  of  given  frame  size  with- 
out the  use  of  excessive  radiator  dimensions. 

Another  possible  form  of  this  invention  is  also  shown 
in  the  illustration.  In  this  case  the  tube  radiator  is  re- 
placed by  one  having  thin  sinuous  metal  sides  with  top 
and  bottom  covers,  and  also  having  mounted  inside 
radiator  baffle  plates  which  cause  the  air  to  impinge  in 
a  thin  stream  against  the  outside  surfaces,  so  that  this 
type  performs  the  same  functions  as  the  tube  radiator. 
It  is  said  that  this  type  of  motor  is  especially  suited  for 
use  in  either  an  explosive,  dust  laden  or  wet  atmosphere. 


Welding  Outfit  Saves  Expense  in 

Manhole  Repairs 

The  oxyacetylene  welding  outfit  shown  in  the  accom- 
panying illustration  is  employed  by  the  Commonwealth 
Edison  Company  of  Chicago  in  making  repairs  on  man- 
hole covers  and  on  manhole  frames.  The  usual  repair 
required  on  a  manhole  frame  consists  of  building  up 
worn  down  flanges  and  edges.  Sometimes,  however,  a 
cracked  frame  is  repaired.     In  either  case  the  building 


up  or  the  welding  is  done  without  removing  the  frame. 
When  a  manhole  cover  is  broken  a  new  one  is  taken  out 
and  put  in  its  place.  The  broken  one  is  brought  into 
the  shop  and  repaired  there  with  this  apparatus.  This 
course  is  pursued  because  it  is  necessary  to  preheat 
the  heavy  cover  over  an  open  fire  to  prevent  it  from 
cracking  during  the  welding  operation. 

This  welding  outfit  has  been  in  use  since  last  August, 
and  none  of  the  covers  repaired  has  failed  when  put 
back  into  service.  Badly  worn  flanges  which  were  built 
up  have  caused  no  further  complaint.  A  conservative 
estimate  of  the  saving  effected  by  using  this  process  in 
repairing  is  placed  at  $20  per  frame.  This  saving  is 
made  possible  on  this  work  because  with  other  methods 
the  frames  must  be  taken  up,  and  the  expense  of  tearing 
up  and  replacing  pavement  adds  to  the  cost.  By  using 
this  method  of  repairing  covers  it  has  been  possible  to 
effect  a  saving  of  $2  per  cover. 


Air  in  Water  Causes  Pipe  Corrosion 

BY    H.    A.    HOLMES 
Consulting  Engineer,  Pensacola,  Fla. 

Recently  the  writer  was  called  upon  to  discover  the 
cause  of  pipe  corrosion  which  appeared  to  be  due  to  elec- 
trolysis. In  Fig.  1  is  shown  the  location  of  the  building 
and  its  proximity  to  a  street  car  line  and  bay.  One  of 
the  first  things  noted  on  starting  the  investigation  was 
that  the  corrosion  shown  in  those  pipes  which  had  been 
removed  was  greatest  on  one  side  of  the  hot  water 
pipes  which  had  come  from  horizontal  runs.  This  side 
was  afterwards  shown  to  be  the  top.  To  satisfy  the 
authorities  voltage  readings  were  taken  along  the  pipes. 


FIG.    1 — OPERATOR   AT   WORK    BUILDING   UP   A   WORN 
MANHOLE    FLANGE 


FIG.    1 — LOCATION    OF   BUILDING   WHERE    PIPE   CORROSION 
WAS   OBSERVED 

The  maximum  reading  obtainable  was  over  a  stretch  of 
about  100  ft.  and  amounted  to  slightly  over  1  millivolt. 
This  potential  was  ascribed  to  galvanic  or  thermo- 
electric action  between  the  zinc  on  the  pipes  and  the 
copper  leads,  because  of  the  fact  that  the  voltage  did  not 
change  appreciably  with  the  length  of  the  pipe  included 
between  the  leads.  To  refute  galvanic  action,  rods  of 
zinc,  copper,  brass,  iron  and  platinum  were  placed  in 
a  glass  where  hot  water  could  run  on  them.  Potential 
readings  were  taken  with  the  following  results : 

Emf.  Between  Metals  in  Hot  Water 

Zn  Cu  Fe  Brass  Pt. 

Pt 0.6  0.17  0.3S  0.03  0 

Brass    0.55  0.10  0.35  0 

Fe    0.3  0.12  0 

Cu    0.25  0 

Zn    0 

These  potentials  disappeared  when  metals  were  placed 
in  contact,  hence  they  could  not  be  responsible  for  the 
corrosion. 

A  similar  test  was  made  with  metal  rods  in  hot  water 
allowed  to  stand  which  gave  voltage  readings  between 
metals  as  follows: 

Zn  Fe  Brass 

Brass    0.15  0.1  0 

Fe    0.15  0 

Zn    0 

This  would  indicate  that  the  material  which  had  been 
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so  active  had  almost  disappeared.     A  teal  made  with 
o>ld  water  Bhowed  ahnosl  Bimilai  results. 

With    this   data    in    hand,   the   writer  was   able   to   Sp 

proach  the  authorities  and  prove  to  then  that  the  entire 

cause  of  the  trouble  was  the  an-  which  was  contained 

in    the    water     in     large    quantities.       'This    was    easily 
noticed  in  drawing  a  glass  full  Of  water  from  the  faucet. 


Scheme  for  Thawing  Ice  from  Crane 
Trolley  Wires 

\\\    .1.    li.    i  DWARDS 

Several  times  each  winter  considerable  trouble  has 
been   experienced  at   the  shops  of  the  Chicago,    Kcx-k 

Island  vV-  Pacific  Railroad  at  Silvis,  111.,  due  to  the  ac- 
cumulation of  ice  and  sleet  on  the  trolley  wires  of  out- 
door traveling  cranes.  Scrapers  and  sleet-cutting  wheels 
have  proved  impractical,  due  to  the  type  of  the  collector 
system  used.  It  was  therefore  decided  to  install  a  re- 
sistance permanently  on  the  trolley  line  for  thawing  the 
ice  by  electricity. 

The  first  220-volt  line  so  equipped  consists  of  two 
No.  li  0  baie  copper  wires  each  1200  ft.  long  hung  on 
brackets  from  30-ft.  poles  and  serving  several  gantry 
cranes.  A  0.312-ohm,  500-amp.  grid  resistance  was 
mounted  in  a  weatherproof  box  about  4  ft.  from  the 
ground  on  a  pole  at  the  opposite  end  from  the  main 
feeders.  This  resistance  was  connected  through  a  switch 
so  it  could  be  thrown  directly  across  the  end  of  the  No. 
2/0  trolley  line.  The  resistance  of  the  line  (0.19  ohm) 
plus  that  of  the  grid  resistance  is  sufficient  to  limit  the 
current  to  about  approximately  440  amp.,  thus  heating 
the  trolley  wire. 

This  device  was  used  for  the  first  time  on  an  accumu- 
lation of  sleet  about  5/16  in.  thick.  In  ten  minutes  after 
the  switches  were  closed  all  traces  of  sleet  had  disap- 
peared from  the  trolley  wires.  The  actual  power  cost  in 
this  case  was  less  than  40  cents. 


High  Potential  and  Ground  Tests  on 

Commercial  Circuits 

The  use  of  a  voltmeter  and  an  instrument  potential 
transformer  to  detect  high-voltage  grounds  on  cus- 
tomers' 110-volt  circuits  has  been  found  to  give  good 
results  when  carried  out  in  the  following  manner.  It 
is  advisable  for  the  tester  to  first  make  a  test  for  high 
voltage  on  the  circuit  before  testing  for  grounds.  The 
instrument  transformer  should  be  used  in  this  test,  with 
the  service  switch  left  closed  and  readings  taken  from 
each  wire  to  ground.  Zero  readings  indicate  the  circuit 
clear  of  high  voltage,  while  any  deflection  of  the  pointer 
will  indicate  high  voltage.  In  this  case  each  house  on 
the  circuit  should  be  cleared  by  opening  the  service 
switch  and  the  line  department  called  to  locate  the  fault. 

Voltmeter  Readings  Under  Clear  and  Ground  Conditions  When 
Testing  House  Circuits  at  Points  in  Accompanying  Sketch 


1,  2,  3  to  ground 
1,  2,  3  to  ground 


Volts 
110-0-110 
0-110-220 


Incoming   line    clear 
No.  1  grounded  out- 
side of  house 


Tests  on  House  Wiring 
1  to  4,  1  to  5 

1  to  6,  3  to  4  All  zero  Clear 

3  to  5,  3  to  6 
If  not  zero,  the  line  on  which  the  reading  is  obtained  is  grounded. 

In  testing  for  a  ground,  all  lamps  should  be  turned  off, 
the  line  switch  opened  and  readings  taken  from  wires 
1,  2  and  3  to  ground.  If  the  readings  are  110-0-110 
respectively,  the  incoming  line  is  clear.  The  house 
wires  should  then  be  tested  with  the  switch  still  open. 


[f  there  I    (10 deflection  when  readings  are  taken  between 
the  points  i  i.  i  5,  i  •'..  •".  i.  ::  :.  and  ■"■  6,  shown  in  the 

tch,    the   house   Circuit    is   also  clear.      If  there   is  a 
deflection    Of   the   voltmeter  en   any   of   these   tests,   the 

line  on  which  the  reading  is  obtained  is  grounded.    How 
ever,  if  when  testing  from  I,  'i  and  :;  to  ground  the 
readings  o.  no  and  220  are  obtained,  the  test  Indicate! 

that    the   neutral    is    nut    grounded,    but    that    there    is   a 
ground  on  an  outside  wire.     The  tester  must  then  go  to 
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CIRCUITS  TO  WHICH  REFERENCE  IS  MADE  IN  GROUND  TESTS 

the  transformer  to  ascertain  if  the  wrong  wire  ho  in 
grounded.  If  the  line  wiring  is  correct  the  tester  must 
go  to  every  house  on  the  circuit  until  the  house  with  the 
ground  is  found. 


Advantages  in  Bonding  Underground 
Cable  Sheaths 

The  bonding  of  the  lead  sheaths  of  underground 
cables -is  a  matter  affecting  the  life  of  the  sheaths,  the 
continuity  of  service  and  the  cost  cf  maintenance  in 
most  large  underground  distributing  and  transmission 
systems.  Bonding  the  sheaths  tends  to  prevent  elec- 
trolysis of  the  lead,  or  at  any  rate  delays  the  rate  at 
which  it  occurs,  is  often  the  means  of  preventing  costly 
if  not  disastrous  manhole  fires,  and  more  or  less  pre- 
vents the  intense  heat  from  an  arc  from  spreading  over 
an  extensive  area.  Bonding  is  obviously  therefore  an 
important  factor  in  striving  for  continuity  of  service, 
low  cost  of  upkeep  and  long  life  of  underground  cables. 
Bonding  of  sheaths  is  relatively  more  important  the 
larger  the  underground  conducting  system,  because  the 
larger  the  system  the  greater  the  current  carrying  ca- 
pacity of  the  cables;  the  greater  the  capacity  behind  a 
short-circuit,  the  more  congested  are  the  manholes  and 
the  more  extensive  the  damage  in  any  case  tends  to  be. 
Bonding  the  individual  sheaths  of  all  cables  and  con- 
necting them  together  in  each  and  every  manhole  and 
grounding  tends  to  prevent  electrolysis  by  offering  a 
more  direct  path  to  ground,  and  one  of  lower  resistance, 
to  stray  or  foreign  current,  than  from  the  sheath 
through  the  damp  ducts  and  soil  to  earth. 

Not  the  least  value  of  bonding  is  that  it  reduces  to 
a  minimum  the  likelihood  of  manhole  fires,  and  tends 
to  make  a  disturbance  due  to  an  arc  or  short-circuit 
of  as  short  duration  as  possible.  In  large  cities  where 
the  underground  system  has  grown,  the  size  of  the 
cables  and  the  station  capacity  behind  them  has  like- 
wise increased.  Each  cable  has  large  current  carrying 
capacity,  with  almost  unlimited  capacity  behind  it  for 
an  appreciable  period  of  time  under  short-circuit  con- 
ditions. When  a  sheath  is  bonded  to  earth  and  a  short- 
circuit  occurs  between  the  conductor  and  the  sheath 
the  current  rush  is  in  all  probability  of  sufficient  magni- 
tude to  operate  the  current  interrupting  devices  at  both 
ends  of  the  defective  line.  On  the  other  hand  where 
the  sheath  is  not  grounded  an  arc  once  started  may 
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persist  for  a  considerable  length  of  time  without  making 
itself  visible  on  the  station  meters.  With  the  un- 
bonded sheath,  and  favorable  resistance  of  conductor, 
the  resistance  of  the  two  serves  to  act  as  a  stabilizing 
resistance  for  the  arc,  which  plays  on  adjacent  cables 
and  causes  extensive  damage.  With  unbonded  sheaths 
this  has  often  happened,  the  indication  that  something 
was  wrong  only  making  itself  evident  through  the 
breakdown  of  some  cable  under  the  influence  of  the  arc 
from  the  cable  originally  in  trouble. 

Unbonded  sheaths  are  probably  the  most  prolific  cause 
of  manhole  fires.  The  insulating  materials  used  in  un- 
derground cables  are  inflammable,  once  they  become  ig- 
nited, and  once  such  a  fire  starts  it  burns  vehemently, 
causing  havoc,  costly  damage  and  serious  interruptions. 

In  some  instances  manhole  fires,  of  course,  start  from 
short-circuits  of  alternating  or  direct  current  cables. 
High  voltage,  high  capacity  cables  usually  break  down 
and  either  open  the  circuit  breakers  at  the  station  with- 
out opening  the  cable  sheath  or  else  the  cable  explodes. 
In  either  instance  the  arc  usually  goes  out  before  much 
damage  is  done.  With  the  lower  alternating-current 
voltages,  2200  to  6000  volts,  the  cable  may  explode  or 
the  conductors  burn  off  completely  before  the  station 
supply  is  interrupted.  It  is  the  large  direct  current 
feeders,  at  voltages  of  250  and  600  volts  which  are  the 
ones  from  which  the  most  extensive  arcs,  and  the  ones 
lasting  the  longest,  are  to  be  expected.  The  remedy 
is  to  do  the  bonding  so  thoroughly  that  the  resistance 
of  the  return  path  of  the  short-circuit  current  is  low 
enough  to  permit  sufficient  current  to  flow  to  operate 
the  overload  tripping  devices  at  the  station  or  stations. 


Control  Schemes  for  Print-Shop  Motors 

Several  methods  of  mounting  and  controlling  motors 
for  print-shop  applications  in  the  plant  of  the  David 
Press,  Worcester,  Mass.,  are  shown  in  the  accompany- 
ing illustrations.  In  Fig.  2  a  0.5-hp.  motor  is  connected 
to  a  12-in.  by  18-in.  Golding  job  press  through  a  friction 
pulley.  Power  is  applied  to  or  cut  off  from  the  motor 
terminals  by  a  push-button  switch  attached  to  the  under 
side  of  the  press  shelf.  Speed  control  is  permitted  by 
a  pedal  at  the  right  of  the  machine,  which  shifts  the 
motor  brushes  through  the  medium  of  levers  and  con- 
necting linkwork.  The  motor  has  a  speed  range  of 
about  three  to  one,  easy  gradations  being  permitted  by 
the  operator  varying  the  pressure  on  the  pedal. 


fig.  2- 


-GOLDING  PRESS  DRIVEN  BY   MOTOR   WITH   BRUSH- 
SHIFTING   ATTACHMENT 


Rheostat  control  and  an  automatically  operated  main 
switch  are  provided  for  the  1.5-hp.  motor  driving  the 
13-in.  by  19-in.  Standard  automatic  press  shown  in  Fig. 
1.  A  flywheel  is  installed  in  addition  to  the  pulley  to 
absorb  peak  loads  and  thereby  regulate  the  speed.  The 
main  switch  which  may  be  seen  in  the  foreground  be- 
tween the  rheostat  and  flywheel,  is  connected  with  the 
main  operating  lever  of  the  press  by  a  link  so  that  it 
will  be  opened  and  closed  simultaneously  with  the  op- 
eration of  this  lever.  All  wiring  to  the  main  switches 
as  well  as  the  branch  circuits  to  the  rheostat  and  motor 
are  inclosed  in  conduit  with  condulet  terminals. 

Two  monotype  machines  are  in  use  in  the  plant,  each 
being  equipped  with  a  0.5-hp.  motor  having  an  adjusta- 
ble set  of  resistance  disks  at  one  end  of  the  shaft  by 
which  the  speed  can  be  varied  from  bare  turn  over  to 
normal.  This  control  equipment  was  furnished  with 
the  motor  by  the  Kimble  Electric  Company,  the  makers 
of  all  the  variable-speed  and  some  of  the  constant-speed 
motors  in  the  plant.  Most  of  the  motors  are  single- 
phase  units  designed  for  variable-speed  operation. 
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FIG.    1 — STANDARD    AUTOMATIC    PRESS    WITH    SPECIAL    CONTROL 
ARRANGEMENTS 


FIG.  3- 


-VARIABLE-SPEED  MOTOR  INSTALLATION  FOR  A  MONOTYPE 
MACHINE 
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CENTRAL  STATION  SERVICE 

I   Department  Devoted  to  Commercial  Policy  and  Management  Topics, 
Including  Applications  of  Electric  Light,  Power  and  Heat 


CO-OPERATING  WITH  THE 

BUILDER  IN  WASHINGTON 

The  New  "'All-Electric"  Arlington  Apartment  Build- 
in;;,  One  of  Several  Structures  to  Be  Electrically 
Equipped  Throughout 

n\  G.  i'.  MANGAN 
Dlatrici  Manager  Potomac  Electric  Power  Company 

"Do  it  electrically"  is  the  pass-word — both  upstairs 
ami  down  in  the  new  Arlington  Hotel  Apartments  in 
Washington,  I).  ('.,  where  complete  electrical  appoint- 
ments have  been  the  outcome  of  systematic  co-operation 
between  the  central  station  and  the  builder  and  owner, 
J.  J.  Moebs. 

The  suites  in  this  building  were  designed  to  meet  the 
needs  of  those  whose  living  arrangements  do  not  re- 
quire housekeeping  quarters,  but  who  may  wish  to 
prepare  food  in  their  apartments  on  special  occasions. 
Some  of  the  suites  have  kitchenettes  which  contain  small 
electric  ranges;  also  cold  storage  vaults  and  ice-water 
faucets,  both  of  which  are  supplied  from  an  electric  re- 
frigeration plant.  The  other  suites  have  serving  stands, 
each  of  which  is  equipped  with  an  electric  coffee  perco- 
lator and  an  electric  grill. 

All  suites  have  electric  grates  in  the  fireplaces.  These 
grates  are  of  black  iron,  into  which  is  fitted  a  specially 
designed  frame  work  which  is  covered  with  broken  glass. 
Under  the  frame  work  is  a  red  electric  lamp,  giving  a 
very  cheerful  and  homey  effect. 

Any  tenant  in  this  very  modern  building  may  'phone 
to  the  office  on  the  first  floor  and  secure  the  use  of  an 
electric  vacuum  cleaner  or  an  electric  iron,  a  generous 
supply  of  both  being  always  on  hand.  The  owner  has 
also  provided  electric  clothes  washing  machines  and  an 
electric  mangle  for  the  use  of  the  tenants. 

An  electric  dish-washing  machine  is  used  in  the  pub- 
lic cafe,  and  the  ice  cream  served  there  is  prepared  in 


.in  electric  freezer  connected  to  the  electric  refrigeration 
plant.  In  the  cafe,  welsh  rarelnt:-,  "rin^t  nmdidee"  and 
savory  oyster  stews  are  prepared  In  electric  chafing 
dishes.  An  electric  floor  polisher  maintains  a  dancing 
glaze    under    foot. 

Of  course  the  building  is  electrically  lighted  through- 
out, and  the  two  elevators  are  both  electrically  operated. 

Obviously,  the  owner  is  thoroughly  converted  to  the 
electric  way  of  doing  things.  It  happens,  however,  that 
to  a  great  extent,  the  installation  is  a  "repeat  order." 
Several  of  Mr.  Moebs'  buildings  have  had  electric  lights, 
electric  elevators,  and  electric  refrigeration  plants  in 
operation  for  a  number  of  years.  About  eighteen 
months  ago  he  completed  a  building  in  which  he  in- 
stalled electric  ranges  in  all  of  the  housekeeping  apart- 
ments in  the  building.  These  ranges  have  been  in  regu- 
lar operation  and  besides  cooking  very  satisfactorily  and 
at  an  economical  cost,  they  have  occasioned  very  little 
expense  for  upkeep. 

This  same  builder  is  now  erecting  a  building  which 
will  have  large  housekeeping  apartments.  Each  apart- 
ment will  have  an  electric  range  and  an  electric  fire 
place  and  the  building  will  provide  electric  refrigeration, 
vacuum  cleaners,  electric  irons,  electric  washing  ma- 
chines, mangle  and  other  electrical  conveniences  such 
as  are  available  in  the  Arlington  apartments.  In  addi- 
tion there  will  be  a  garage  in  the  basement  equipped 
with  the  requisite  outfits  for  charging  electric  batteries. 

These  facts  indicate  clearly  the  advantages  to  be 
gained  by  a  central  station  company  by  closely  co- 
operating with  the  progressive  building  operators  in 
their  localities.  Washington  is  not  a  manufacturing 
city.  Being  unable  to  secure  much  large  power  business, 
we  naturally  turn  to  the  classes  of  business  that  can  be 
developed,  and  domestic  applications  of  electricity  open 
a  wide  field  for  our  efforts.  The  building  operator  is 
deserving  of  our  best  attention  and  we  do  everything 
we  can  to  render  him  every  service  that  lies  in  our 
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power.  Of  course,  we  take  advantage  of  every  oppor- 
tunity to  suggest  new  ways  in  which  electricity  can 
further  popularize  his  buildings,  but  we  are  care- 
ful to  avoid  freak  ideas  and  to  suggest  something  that 
will  stick — something  that  will  produce  "repeat  orders." 


A  CUSTOMER  POLICY  THAT 

BRINGS  FRIENDS  AND  BUSINESS 

Practices  of  a  Successful  Central  Station  with  Respect 
to  Sales   Organization,   New   Contracts,   Prompt- 
Payment  Discounts,  and  Service  Disconnections 

In  a  certain  American  city  the  local  electric  lighting 
company  is  the  favorite  utility  of  the  public.  It  is  not 
uncommon,  for  example,  to  hear  householders  remark: 
"If  the  telephone  company  and  the  gas  company  would 
only  do  the  same  as  the  electric  light  company  does!" 
Such  comments  serve  to  illustrate  the  friendly  regard 
in  which  the  company  is  held,  but  back  of  such  senti- 
ment of  course,  stands  the  definite  customer  policy 
which  has  been  wrought  by  far-seeing  executives.  It 
is  the  purpose  of  the  following  paragraphs  to  tell  of 
some  of  the  practices  of  this  company's  sales  depart- 
ment in  dealing  with  the  public,  because  it  is  believed 
that  these  methods  are  in  a  good  share  responsible  for 
the  friendly  sentiment. 

Without  offering  prospective  patrons  any  special  in- 
ducements  this   company   last   year   secured   business 


ager,  of  ten  commercial  lighting  salesmen,  seven  power 
salesmen,  one  residence  lighting  salesmen,  a  force  of 
counter  clerks  who  are  also  salesmen,  and  the  usual 
group  of  clerical  aids.  This  sales  department  handles 
all  of  the  company's  dealings  with  the  public.  Each 
of  the  ten  lighting  salesmen  is  assigned  a  district,  but 
the  seven  power  salesmen  have  no  particular  districts. 
Their  work  is  assigned  on  the  more  important  power 
prospects  according  to  their  ability  and  experience. 
Each  is  provided  with  an  automobile  so  that  he  can 
cover  a  large  territory.  The  business  handled  is  divided 
by  classes  and  not  by  its  geographical  location. 

In  order  to  avoid  duplication  of  effort  and  conflict, 
it  has  been  ruled  that  prospective  small  power  busi- 
ness belongs  to  the  salesman  who  first  discovers  it  and* 
claims  it  by  filing  a  card  in  the  office  of  the  sales  man- 
ager to  signify  that  negotiations  have  been  opened. 
These  methods  of  allotting  business,  it  is  thought,  make 
each  salesman  continually  alert  in  his  search  for  new 
business.    Every  man  searches  every  source  for  "leads." 

The  salesmen  are  also  charged  with  the  duty  of  re- 
taining business  after  it  has  been  secured.  The  detailed 
work  of  securing  data  on  isolated  plant  installations 
and  other  prospective  power  customers  is  lifted  from 
the  shoulders  of  the  power  salesmen  by  a  testing  divi- 
sion. The  salesmen  sometimes  assist  in  this  work  when 
their  special  knowledge  is  required. 

The  counter  salesmen  are  quite  often  selected  for 
their  positions  with  the  fact  in  view  that  they  will  later 
be  promoted  to  the  commercial  lighting  or  power-sales 
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METER  DISCONNECTION  NOTICE 

REMOVE^ METERS  FROM 

KEY  AT 


form  772B  1-1-16  85  at 


SEND  FINAL  BILL  TO 


SIGNED 


TRANS  TO- 


EFFECTIVE 
FILE   NO 


METER     NO 


□ 


NAME 


This  acknowledges  receipt  of  your  order  (or 
Removal  of  Meter  at  the  above  premises. 

Please  retain  this  stub  for  future  reference. 


Sales  Dept. 


FIG.  1 — SERVICE  MUST  BE  RENDERED  TO  RESIDENCE  CUSTOMERS  WITHIN    TWENTY-FOUR   HOURS    OF    SIGNING    CONTRACTS.     FIG.    2 — 
METERS  ORDERED  DISCONNECTED  ARE  NEVER  REMOVED  IN  THE  AFTERNOON   LEST   HOUSEHOLDERS  BE  BY 
MISTAKE  DEPRIVED  OF  SERVICE  SO  LATE  THAT  IT  COULD  NOT  BE  RESTORED  BEFORE  DARK 


from  owners  of  nearly  5000  already-built  houses.  The 
figure  is  typical  of  the  company's  records  for  recent 
years,  yet  this  central  station  does  not  and  never  has 
conducted  special  house-wiring  campaigns.  In  the  city 
referred  to  people  seem  to  wire  new  houses  just  as  they 
pipe  them  for  water.  In  fact,  it  has  been  said  repeat- 
edly that  every  house  in  this  community  costing  more 
than  $1,500  is  without  exception  wired  for  electric 
service  when  it  is  built ;  none  of  them  uses  combination 
gas  and  electric  fixtures. 

If  the  question  is  asked  of  the  company's  sales  depart- 
ment, "How  do  you  get  the  residential  electric  service 
business?"  the  answer  given  is,  "We  handle  the  resi- 
dential business  as  a  matter  of  routine.  It  is  a  year- 
round  affair  with  us.  For  a  long  time  we  have  been 
offering  attractive  residence  rates.  Our  average  resi- 
dence rate  is  5.6  cents  per  kilowatt-hour,  and  the  aver- 
age annual  return  from  residence  customers  last  year 
was  $19.50.  We  have  assured  our  patrons  good  service 
by  always  anticipating  increases  in  load  and  providing 
power-house  and  line  equipment  to  meet  the  demands. 
Now  we  are  installing  about  1000  services  a  month." 

The  sales  department  consists,  besides  the  sales  man- 


divisions.  They  must  be  courteous  and  be  of  the  sales- 
man type,  for,  surprising  as  it  may  seem,  they  handle 
95  per  cent  of  the  contracts  taken  by  the  company. 
In  one  month  of  1915  these  counter  salesmen  waited  on 
18,000  people. 

Of  the  4563  contracts  taken  in  a  typical  month  1060 
required  services  to  be  run.  In  only  214  instances 
meters  were  installed  before  contracts  were  signed,  and 
319  meters  had  been  in  service  where  the  account  was 
merely  transferred  to  a  tenant's  successor.  Five  per 
cent  of  these  contracts  were  taken  by  salesmen  and  the 
balance  were  signed  in  the  office.  That  is  the  reason  the 
company  needs  but  one  residence  lighting  salesman. 

The  commercial  lighting  and  power  salesmen  are 
charged  with  the  duty  of  calling  upon  customers  after 
contracts  have  been  signed  at  the  office  and  seeing 
whether  some  other  type  of  contract  would  be  more 
profitable  to  the  customer.  Theirs  is  the  duty  of  keep- 
ing customers  satisfied.  These  salesmen  formerly  asked 
prospective  customers  not  to  go  to  the  office  to  sign 
contracts,  but  to  call  them  when  they  were  ready  for 
service.  But  this  procedure  has  been  stopped  because 
it  leaves  a  prospect  with  the  impression  that  the  sales- 
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■n.iii  li  receiving.  ;i  commi  ion  directly  from  the  rnonej 
Mif  customer  pays,  in  otl  i  words,  the  prospect  think 
ih.it  he  is  be  .  i    p;i\  for  needli 

So  prospective  customers  are  asked  to  call  at  the  office 
to  sign  contracts  it  possible.  On  request,  however,  a 
contract  will  be  taken  to  the  customer. 

Although  it   does  not   publish  the  tart   locally,  the  com 

nam   allows  each  customer  the  privilege  of  forgetting 

'he  prompt   pa\  meiit   discount   date  once  a  \ear  and  does 

not   penalise  for  this  forgetfulness  unless  it   happens 

more    than    once    In    twelve    months.       Payment    of    lulls 

at  outlying  hanks  and  drug  stores  is  urged,  since  it 
reduces  congestion  at  the  company's  general  office  on 

the  discount  days. 

For  the  further  convenience  of  its  patrons  the  com- 
pany supplies  duplicate  hills  on  request    The  station 

from  which  these  bills  are  furnished  is  on  tin1  main  lloor 

o\'  the  office  building,  so  that  the  forgetful  customer  is 

not  put  to  any  great  inconvenience.  That  this  service 
must  be  helpful  to  customers  is  evidenced  by  the  fact 
that  last  year  saw  35,466  requests  for  duplicate  bills. 
Of  these  19,747  were  made  because  the  customers  stated 
bills  had  not  been  received,  and  9077  customers  stated 
that  bills  had  been  received  but  later  lost. 

It  is  a  rule  with  the  company  that  service  must  be 
rendered  to  residence  customers  in  less  than  twenty- 
four  hours  after  the  contract  is  signed.  To  make  possi- 
hle  such  rapid  action  on  contracts,  a  great  deal  of  time 
and  thought  have  been  given  to  simplification  of  order 
work.  While  the  customer  making  application  is  wait- 
ing a  few  minutes  at  the  counter  a  boy  determines  his 
credit  standing  by  checking  the  application  against  an 
open-topped  file  containing  a  list  of  uncollectable  ac- 
counts and  cut-off  orders.  Every  two  hours  during  the 
forenoon  orders  taken  over  the  counter  are  transmitted 
to  the  meter  installation  department.  Orders  taken  in 
the  afternoon  are  put  through  the  office  routine  by  a 
night  force  and  are  placed  in  the  hands  of  the  meter 
department  on  the  following  morning. 

Meters  ordered  out  on  a  cut-off  order  are  never  re- 
moved in  the  afternoon.  This  practice  has  been  adopted 
because  it  eliminates  the  possibility  of  any  householder 
being  by  mistake  deprived  of  service  so  late  in  the 
afternoon  that  it  would  be  impossible  to  restore  it  bef ore- 
he  had  suffered  considerable  inconvenience. 

When  a  customer  orders  his  service  discontinued  he 
is  issued  a  receipt  in  the  form  of  a  stub  torn  from  the 
disconnect  order.  This  stub  is  considered  authentic 
evidence  in  case  a  dispute  arises  later  regarding  the 
time  the  disconnection  was  ordered.  It  has  been  found 
to  prevent  disputes  and  to  provide  an  excellent  check  on 
the  accuracy  of  the  work  of  the  company's  employees. 

These  are  some  of  the  methods  the  company  employs 
to  insure  good  service  to  its  patrons,  but  without  the 
esprit  de  corps  that  prevails  throughout  the  organiza- 
tion the  officers  believe  the  system  could  not  accomplish 
its  full  purpose. 


CHICAGO    THEATER   AUDITORIUM    LIGHTED   BY    SIDE-WALL 
REFLECTOR   BOXES 


Theater  Lighting  from  Side- Wall  Indirect 
Reflector  Boxes 

BY   J.   L.   STAIR 

Although  very  pleasing  results  can  be  obtained  with 
hanging  fixtures,  the  present  tendency  of  interior  light- 
ing for  theaters  is  toward  the  use  of  other  than  ceiling 
outlets.  One  of  the  newer  treatments  is  that  in  which 
the  illumination  is  from  concealed  sources,  located  in 
side-wall  brackets,  boxes  or  coves.  With  no  ceiling 
fixtures  the  auditorium  looks  much  higher. 

The  auditorium  of  the  Germania  Theater,  Chicago,  is 
lighted  by  such  side-wall  boxes  which  conceal  the  in- 
direct lighting  units  and  reflectors.  The  lamps  are 
mounted  in  a  number  of  wall  lighting  boxes  arranged 
as  shown  in  the  sectional  view. 

Each  group  of  three  lamps  is  wired  on  two  separate 
circuits;  the  center  unit  in  each  box  being  supplied 
from  one  circuit  for  "dim"  illumination  during  film 
productions,  while  the  other  two  are  on  a  separate  cir- 
cuit. The  two  outer  units,  together  with  the  center 
unit,  provide  the  brighter  lighting  for  intermissions, 
and  when  it  is  desirable  to  have  the  room  darkened  for 
the  pictures  the  center  units  are  used  alone. 

The  auditorium  of  this  theater  is  60  ft.  wide  and  100 
ft.  long,  and  the  average  ceiling  height  is  about  24  ft. 
There  are  fourteen  side-wall  boxes  in  all.  Each  reflector 
contains  a  100-watt  gas-filled  tungsten  lamp.  Fourteen 
hundred  watts,  or  0.21  watts  per  square  foot,  is  required 
during  the  performance  to  provide  the  dim  illumination. 

The  architect  for  the  Germania  Theater  was  Adolph 
Woerner,  and  the  electrical  contracting  work  was  done 
by  the  Emmons  Electric  Company,  Chicago. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


TEMPERATURE  DISTRIBUTION 

IN  ELECTRICAL  MACHINERY 

A  Review  of  B.  G.  Lamme's  Recent  Analysis  of  the 

Fundamental  Principles  of  Heat  Distribution 

and  Temperature  in  Electrical  Apparatus 

A  RECENT  A.  I.  E.  E.  paper  by  B.  G.  Lamme  on 
"Temperature  Distribution  in  Electrical  Machin- 
ery," is  of  fundamental  importance,  as  it  discusses 
in  some  detail  the  underlying  basic  principles  of  heat 
generation,  heat  flow  and  heat  dissipation  on  which  the 
resultant  temperatures  at  different  points  in  electrical 
machinery  depend.  Compared  with  the  usual  problems 
of  heat  flow,  discussed  in  text-books  on  thermodynamics, 
the  problem  for  electrical  machinery  is  rather  compli- 
cated in  that  there  are  several  different  sources  of  heat 
generation,  simultaneously  active.  Thus  there  is  heat 
generated  by  losses  in  the  copper  conductors,  obeying 
one  law;  while  there  is  heat  generated  in  the  iron  parts 
under  a  quite  different  law ;  and  there  may  be  heat  gen- 
erated by  windage  and  friction,  according  to  a  third 
law. 

Mr.  Lamme  first  considers  the  general  conditions  of 


FIG.     1 — ARMATURE    SLOT    WITH     SURROUNDING    IRON     AND 
TWO    SEPARATE    COILS    PER    SLOT 

heat  dissipation  from  an  armature  coil.  In  Fig.  1  is 
represented  an  armature  slot  with  the  surrounding 
iron,  and  with  two  separate  "coils"  per  slot,  as  is  now 
the  most  common  practice.  Let  it  be  assumed  that  the 
point  a  represents  the  "hot  spot,"  or  part  at  highest 
temperature  in  the  apparatus.  The  heat  from  this  part 
can  flow  along  two  general  paths,  namely,  longitudinally 
through  the  copper  conductor  itself  to  the  end  windings, 
and  thence  to  the  air,  and  laterally  through  the  insula- 
tion to  the  surrounding  iron,  or  to  the  ventilating  ducts. 
From  the  iron  the  heat  flow  is  then  through  various 
paths  to  the  external  cooling  air.  Both  the  longitudinal 
and  the  lateral  heat  flow  are  discussed  separately  by  Mr. 
Lamme  in  some  detail. 

In  the  discussion  of  the  lateral  flow  of  heat  through 
the  insulation  to  the  iron  Mr.  Lamme  points  out  that  if 
a  given  amount  of  heat  is  to  be  conducted  through  a 
path  of  given  resistance,  the  temperature  in  the  heat- 
generating  part  will  rise  until  heat  is  conducted  away. 


Let  Fig.  2  represent  the  temperature  conditions  in  a 
section  of  an  armature.  Assuming,  for  example,  the 
temperature  of  the  copper  inside  the  coil  insulation  as 
100  deg.  C,  the  iron  temperature  as  70  deg.  C,  and  the 
air  temperature  as  30  deg.  C,  then  the  following  con- 
clusions may  be  drawn. 

1.  From  the  outer  coil  (the  one  next  to  the  air  gap; 
through  the  wedge  to  the  air  gap,  the  temperature  drop 
will  be  100  —  30  =  70  deg.  C.  Obviously,  any  tem- 
perature measurement  made  outside  the  wedge,  next  to 
the  air,  will  approximate  the  temperature  of  the  air  and 
not  of  the  copper.  Any  temperature  measurement  made 
beneath  the  supporting  wedge  will  measure  some  inter- 
mediate temperature  between  the  copper  and  the  air.  If 
the  temperature  drop  through  the  wedge  should  be  equal 
to  that  through  the  insulation,  then  a  measurement  un- 
derneath the  wedge  should  show  half  the  temperature 
drop  through  insulation  and  wedge,  and  obviously,  the 
measured  temperature  would  be  far  below  that  of  the 
copper. 

2..  If  the  temperature  is  measured  at  the  outside  of 
the  coil,  between  the  iron  and  the  insulation,  it  would 
approximate  the  average  of  the  temperature  of  the  iron 
and  of  the  outside  insulation,  or  practically  the  tem- 
perature of  the  iron.  If  the  iron  should  be  at  different 
temperatures  at  the  sides  of  the  slot  and  at  the  bottom, 
then  obviously  different  readings  would  be  obtained,  de- 
pending upon  the  location  of  the  measuring  device.  It 
is  evident  that  such  temperature  measurements  give  no 
indication  whatever  as  to  the  true  internal  temperatures 
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FIG.    2 — TEMPERATURE    CONDITIONS    IN    A    SECTION    OF    AN 
ARMATURE  SLOT 

of  the  coil,  for  the  heat  flow  and  the  resistance  of  the 
insulation  are  nowise  involved  in  the  measurement. 

3.  At  a  point,  a,  between  the  two  coils,  there  should 
be  but  little  heat  flow  through  the  insulation,  unless  the 
copper  is  comparatively  narrow.  If  there  is  but  little 
heat  flow  through  the  insulation  at  this  point,  then 
eventually  the  temperature  at  the  point  a  must  rise  to 
approximately  that  of  the  copper  in  the  two  coils.  There- 
fore, a  measuring  device  located  at  a  will  approximate 
the  temperature  of  the  copper  itself,  and  is,  in  general, 
a  good  indication  of  the  hot  spot  at  that  part  of  the 
winding.  Therefore,  as  a  practical  method  of  tempera- 
ture determination,  a  thermo-couple  located  at  a  is  about 
the  most  satisfactory  device  that  we  have.  However,  the 
location  of  the  point  a  along  the  slot  is  also  of  impor- 
tance on  account  of  the  longitudinal  flow  of  heat  in  the 
conductor  and  the  consequent  temperature  drop.  Tn 
other  words,  the  direction  of  heat  flow  in  the  coil  itself, 
must   be   taken     into    account.     Therefore,   a   thermo- 


E LECTRICAL     WORLD 


Vol  60,  No.  7 


couple,  located  as  above,  ii  only  satitfactorj  when  the 
era]  location  of  the  hoi  spot  la  known  beforehand. 
Tins  is  usually  determined,  In  i  general  waj .  for  ■  given 
type  or  line  of  machines,  bj  l <  k  .•  1 1 1  n  v  several  thermo 
couplee  along  1 1 1 «. -  slots. 

\\  ith  narrovp  slots  and  comparatively  thin  conducti 
and  especially  with  verj  heavy  insulation,  there  is  sonic 
flow  of  heal  through  the  insulation  which  lies  between 

the  tWO  roils,  this  heat  passing  out  sulewise  to  the  icon. 
In  SUCh  Case,  the  point  Q  may  he  of  somewhat  lower 
temperature  than  the  copper.  It  may  happen  also,  in 
some  cases,  that,  due  to  Unequal  losses  and  heating  Of 
the  two  cods  in  the  same  slot,  one  ifl  at  a  higher  tem- 
perature than  the  other.      In  such  case,  due  to  the  heat 

Bow  between  the  coils,  the  temperature  indication  at  a 
will  not  show  better  than  an  average  of  the  two  tern 
Dentures.     Furthermore  it"  the  temperature  at  c,  in  a 

coil  subdivided   into   many   insulated  conductors,   is   ma 
terially  higher  than  at   b,  then  the  temperature  indica- 
tion at  a  ma\   not  he  a  close  approximation  to  the  maxi- 
mum temperature. 

Mr.  Lamme  then  takes  up  the  heat  flow  through  the 
iron  parts  and  the  final  dissipation  of  the  heat  to  the  air. 
With  respect  to  the  latter  he  points  out  that  there  is 
usually  a  considerable  drop  in  temperature  from  the 
solid  surface  to  the  cooling  air  itself,  the  amount  of 
such  drop  depending  upon  the  ventilating  conditions.  In 
practice,  there  appears  to  be  a  film  or  layer  of  air  which 
adheres  very  closely  to  the  solid  surfaces.  This  forms  a 
sort  of  heat  insulating  film,  retarding  the  flow  of  heat 
to  the  cooling  air.  In  air  ventilation,  the  effect  of  any 
considerable  air  movement  over  the  surface  appears  to 
be  that  of  scouring  this  hot  film  away  from  the  surface 
and  replacing  it  with  a  film  of  cooler  air. 

Mr.  Lamme  then  discusses  the  equalization  of  tem- 
perature, some  fallacies  in  temperature  guarantees  and 
errors  in  temperature  measurement,  and  emphasizes  in 
conclusion  that  no  hard  and  fast  rules  can  be  made  for 
determining  the  facts  in  the  case,  and  that  the  best  rules 
and  methods  now  practicable  are  only  approximate.  The 
present  limitations  set  for  insulating  materials  are  much 
higher  than  were  considered  practicable  only  a  few 
years  ago.  This  is  not  because  the  limits  have  been 
raised,  but  because,  through  a  better  understanding  of 
the  facts,  the  real  upper  limits  of  temperature  as  fixed 
by  durability  of  insulation,  are  now  known  to  be  con- 
siderably higher  than  was  believed  to  be  the  case  only 
a  short  time  ago.  If  the  real  limits  were  in  accordance 
with  former  beliefs,  then  all  the  evidence  of  the  more 
accurate  modern  tests  and  data  would  indicate  that  the 
vast  majority  of  the  existing  electrical  machines  should 
have  "roasted  out"  comparatively  early  in  their  opera- 
tion. The  higher  temperature  limits  were  there,  but 
were  not  recognized.  Now  we  recognize  them  and  at- 
tempt to  make  reasonable  allowances  for  differences  be- 
tween the  measurable  temperatures  and  the  actual  hot- 
test parts.  The  present  method  may  be  crude,  but  we 
are  not  going  at  it  in  a  blind  manner,  as  was  formerly 
the  case. 

Formerly  manufacturers  took  the  real  responsibility 
for  making  a  machine  that  was  safe  for  the  service, 
whatever  the  guarantees  called  for.  To-day  the  respon- 
sibility is  still  his,  but  he  is  attempting  to  educate  the 
public  to  a  knowledge  of  his  real  problems,  and  to  a 
recognition  that  temperature  determination  is  far  from 
being  an  exact  art.  There  is  no  sharply-defined  line  be- 
tween good  and  bad  in  the  insulating  materials  as  af- 
fected by  temperature,  consequently  there  is  no  sharp 
line. between  safe  and  unsafe  temperatures. 

The  complete  paper  of  Mr.  Lamme,  which  will  repay 
studying  in  detail,  is  published  in  the  November,  1916, 
issue  of  the  Proceedings  of  the  American  Institute  of 
Electrical  Engineers. 


Lamps  and  Lighting 

Effect  "i  Brightnesi  <n/<l  Contnui  m  Vision. — P.  G. 
\i  i  mm;,    a  paper  presented  before  the  illuminating 

Engineering  Society,  in  which  the  author  outlines  those 
relations  lietween  lighting  and  good  seeing  which  center 

upon   the  psychophysical   laws   relating   perception  to 

the  llu\  density  of  light  at  the  retina,  all  other  relations 
lietween  lighting  and  seeing  being  simple  physical  and 
geometrical  optics.  Of  Chief  interest  at  every  brightness 
level  are  (\)  the  lowest  perceptible  brightness,  (2)  the 
faintest  perceptible  contrast,  and  I  8)  the  highest  com- 
fortable brightness.  Precise  data  on  threshold,  contrast 
and  glare  sensibility  are  given  over  the  whole  visual 
range  (from  10"  to  10"  millilamberts) .  A  new  quan- 
tity, the  discrimination  factor,  a  direct  measure  of  see- 
ing quality,  is  defined. — Transactions,  Illumin.  Eng.  Soc, 
Dec.  30,  1916. 

Apparent  Brightness;  Its  Conditions  and  Properties. 
—Leonard  Thompson  Troland. — A  paper  read  before 
the  Illuminating  Engineering  Society.  This  paper  is  a 
discussion  of  brightness  from  the  psychological  and 
physiological  points  of  view.  Visual  response  is  analyzed 
into  successive  stages,  and  the  relations  of  apparent 
brightness  with  the  "intensity  factors"  of  these  stages 
are  considered.  The  measurement  of  the  retinal  image, 
the  laws  of  variation  of  the  sensitivity  and  selectivity 
of  the  retina  for  brightness,  the  Purkinje  effect,  and 
intensity  factors  in  the  optic  nerve  conduction  are  con- 
sidered in  the  light  of  new  experiments.  Taken  on 
experimental  grounds  the  thesis  is  defended  that  bright- 
ness sensitivity  as  expressed  by  the  ordinary  "visibil- 
ity curve"  rests  upon  a  single  physiological  process, 
which  is  independent  of  the  mechanism  of  color  per- 
ception. This  proposition  is  applied  to  the  problems 
of  heterochromatic  photometry  in  conjunction  with  the 
results  of  new  measurements  dealing  with  the  methods 
of  direct  comparison  and  of  flicker.  The  conceptions 
underlying  the  definition  of  "light"  are  analyzed  from 
the  point  of  view  of  the  psychologist. — Transactions, 
Ilium.  Eng'ing  Soc,  Dec.  30,  1916. 

Generation,  Transmission  and  Distribution 

Westphalian  Waterpower  Plant. — E.  Trieber. — An  il- 
lustrated article  on  the  Moehne  Valley  water-power 
plant  in  Westphalia  in  Germany.  The  Moehne  a  tribu- 
tary to  the  Ruhr  River,  the  flow  of  which  is  regulated  by 
eleven  reservoirs,  the  Moehne  Valley  reservoir  being  the 
largest,  with  a  capacity  of  130,000,000  cu.  ft.  of  water. 
But  as  most  of  the  water  is  only  intermittently  available 
the  station  must  be  worked  in  conjunction  with  some 
steam-power  plant.  The  whole  of  the  output  of  the  hy- 
draulic station  is  taken  by  the  Westphalian  Verband- 
Elektrizitatswerk  in  Dortmund,  which  also  controls  the 
working  of  the  station.  The  greater  part  of  the  energy 
is  transmitted  at  25,000  volts  over  a  distance  of  33  km. 
(21  miles)  to  the  town  of  Neheim,  and  thence  to  a  trans- 
former substation  at  Menden.  Here  there  are  four 
transformers,  each  with  an  output  of  1500  kva.,  re- 
ducing the  voltage  to  10,000  for  transmission  a  further 
distance  of  38  km.  (23  miles)  to  a  power  station  at 
Kruckel,  near  Dortmund.  The  power  stations  at 
Kruckel  and  in  the  Moehne  valley  usually  run  in  parallel. 
The  yearly  flow  of  water  from  the  Moehne  is  about 
255,000,000  cubic  meters;  about  53  per  cent  of  this 
amount  can  be  stored  in  the  lake.  The  mean  flow  of 
water  is  about  7.8  cubic  meters  per  second.  The  avail- 
able fall  varies  from  33  m.  to  13  m.  according  to  the 
depth  of  water  in  the  storage  lake.  The  mean  output 
may  be  taken  at  about  1200  kw.,  measured  at  the  ter- 
minals of  the  generation,  but  as  the  output  is  only 
spread  over  the  hours  of  the  peak  of  the  load  the  out- 
put is  reckoned  on  a  basis  of  four  times  this  amount. 
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The  Westphalian  station,  therefore,  contains  four  ma- 
chines, each  of  1200  kw.  capacity. — London  Electrician, 
Jan.  19,  1917. 

Installations,  Systems  and  Appliances 

Balancers  for  Three-Wire  Direct-Current  Systems. — 
Thomas  Carter. — The  first  part  of  a  full  treatise  on 
the  design  and  theory  of  balancers  for  three-wire  con- 
tinuous-current systems  for  the  use  of  students.  The 
present  installment  deals  with  preliminary  matters  and 
gives  the  general  theory  of  the  balancer.  After  an  in- 
troductory note  the  author  deals  with  early  three-wire 
systems,  early  types  of  dynamos  for  three-wire  systems, 
the  use  of  batteries  as  balancers,  static  balancers  and 
rotary  balancers,  the  three-wire  system  without  the  bal- 
ancer, the  equivalent  resistance  of  a  three-wire  system, 
and  the  three-wire  system  with  the  middle  wire  con- 
nected to  an  elementary  balancer.  The  article  is  to  be 
continued. — London  Electrician,  Jan.  12,  1917. 

Electrophysics  and  Magnetism 

X-Ray  Reflection  and  Atomic  Structure. — A.  H. 
Compton. — A  highly  theoretical  paper  on  the  intensity 
of  X-ray  reflection  and  the  distribution  of  the  electrons 
in  atoms.  In  the  first  part  of  this  paper  an  expression 
is  derived  for  the  energy  of  a  beam  of  X-rays  of  definite 
wave-length  which  is  reflected  from  a  crystal.  The 
result  is  in  accord  with  that  previously  derived  by  Dar- 
win, and  shows  that  the  intensity  of  the  reflected  beam 
depends  not  only  upon  the  angle  of  reflection,  but  also 
upon  the  arrangement  of  the  electrons  within  the  atoms 
of  the  reflecting  crystal.  The  form  of  the  equation  for 
the  energy  in  the  reflected  beam  is  shown  to  be  inde- 
pendent of  the  degree  of  perfection  of  the  crystal  and 
of  the  length  of  the  wave-trains  of  which  the  X-rays 
consist.  In  the  latter  part  of  the  paper  a  study  is  made 
of  the  possible  distributions  of  the  electrons  in  atoms 
which  will  account  for  the  observed  energy  in  the  re- 
flected beam  of  X-rays.  It  is  shown  that  there  is  no 
possible  distribution  of  the  electrons  which  will  lead  to 
Bragg's  empirical  law  for  the  intensity  of  reflection;  it 
is  found  rather  that  any  formula  for  this  intensity 
must  depend  not  only  upon  the  angle  of  reflection,  but 
also  upon  the  wave  length  of  the  incident  rays.  Atten- 
tion is  called  to  the  fact  that  Bragg's  experimental  data 
indicate  differences  in  the  reflection  from  certain  crys- 
tals which  can  arise  only  from  differences  in  the  dis- 
tribution of  the  electrons  in  the  atoms  of  which  the 
crystals  are  composed.  Assuming  a  number  of  elec- 
trons in  each  crystal  equal  to  the  atomic  number,  and 
making  certain  plausible  assumptions  concerning  the 
arrangement  of  these  electrons  in  rings,  it  is  found 
possible  to  account  in  a  satisfactory  manner  for  the 
observed  intensities  of  the  X-ray  spectra.  Although  the 
particular  distributions  assigned  to  the  electrons  in  the 
atoms  of  calcite  and  rock  salt  may  not  be  the  only  ones 
which  will  account  for  the  observed  intensities  of  the 
X-ray  spectra,  it  seems  probable  that  these  distribu- 
tions are  not  far  from  correct.  The  results  of  this  in- 
vestigation seem  to  show  conclusively  that  the  electrons 
are  not  concentrated  within  a  very  small  distance  from 
the  center  of  the  atom,  as  is  assumed  in  Crehore's  theory 
of  atomic  structure.  On  the  other  hand,  the  conclusions 
arrived  at  are  in  good  accord  with  the  theory  of  the 
atom  due  to  Bohr. — Phys.  Rev.,  January,  1917. 

Units,  Measurements  and  Instruments 

Determining  Transformation  Ratio  and  Phase  Lag  in 
Current  Transformers. — P.  de  la  Gorce. — An  illus- 
trated description  of  a  method  for  determining  the 
ratio  of  transformation  and  the  phase  lag  in  commercial 
current  transformers  for  various  frequencies  and  for 
various  adjustments  of  the  constants  of  the  secondary 


circuit.  Fig.  3  shows  the  arrangement  of  the  test.  /, 
and  /..  are  the  primary  and  secondary  currents  of  the 
transformer  T  under  test.  The  primary  circuit  con- 
tains a  non-inductive  resistance  Rlf  an  ammeter  A1  and 
the  current  coil  of  a  wattmeter  Wu  the  potential  coil  of 
which  is  supplied  from  a  voltage  Er  The  voltages  E, 
and  E2  are  supplied  by  two  machines  coupled  together 
in  such  a  manner  that  the  phase-angle  between  Et  and 
E2  can  be  adjusted  to  any  desired  value.  The  secon- 
dary of  the  transformer  is  closed  through  an  induct- 
ance, L,  and  a  non-inductive  resistance,  R2,  to  represent 
the  inductance  and  resistance  of  the  measuring  instru- 
ments supplied  by  the  transformer;  r  and  p  are  non- 
inductive  resistances,  and  G  is  a  vibration  galvanometer. 
If  the  primary  and  secondary  current  were  in  exact  op- 
position the  determination  of  the  ratio  of  transforma- 
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FIG.  3 — ARRANGEMENT  OF  TEST  FOR  DETERMINING  TRANSFORMA- 
TION RATIO  AND  PHASE  LAG  IN  CURRENT  TRANSFORMERS 

tion  would  be  given  by  the  relation  RJ,  =  RJ2  if  R1  and 
R2  were  regulated  until  the  galvanometer  G  gave  no  de- 
flection. In  reality  the  vector  RJt  makes  an  angle  a 
with  the  vector  RJ2  (supposed  to  be  reversed)  and  a 
difference  of  potential  equal  to  the  vectorial  difference 
between  the  two  vectors  is  applied  to  the  galvanometer. 
In  order  to  bring  the  galvanometer  to  zero  and  measure 
a,  the  phase  difference  between  E1  and  E2  is  adjusted 
until  the  wattmeter  W1  reads  zero,  thus  showing  that 
the  current  i  in  the  resistance  r  is  in  quadrature  with 
the  current  Ix,  and  then  the  resistance  r  and  p  are  suit- 
ably regulated.  Under  these  conditions  we  have 
#,/,=  RJ2  cos  <x, 

ri 

tan  a  = 


RJ, 


i  = 


#, 


r  +  P 

from  which  equations  the  ratio  of  transformation  ljlt 
and  the  angle  of  phase  displacement  a  can  be  easily  de- 
duced. Notes  are  added  on  several  details  of  design  and 
on  precautions  to  be  taken,  and  the  results  of  tests  are 
given.  One  result  of  these  tests  is  that  with  the  trans- 
former in  question  doubling  the  secondary  resistance 
changes  the  ratio  of  transformation  by  only  0.005,  but 
that  the  angle  of  lag  is  considerably  increased,  espe- 
cially at  light  loads. — From  Bulletin  de  la  Soc.  Internat. 
des  Elec,  July,  1916,  translated  in  abstract  in  London 
Electrician,  Jan.  12,  1917. 

System  of  Remote  Control  for  an  Electric  Testing 
Laboratory. — P.  G.  Agnew,  W.  H.  Stannard  and  J.  L. 
Fearing. — In  a  laboratory  in  which  a  large  number 
and  variety  of  electrical  instruments  are  tested,  it  is 
important  that  means  be  provided  for  the  rapid  and 
accurate  control  of  the  electric  generators  which  pro- 
vide the  current  for  testing.  In  this  paper  an  elabo- 
rate system  of  this  kind  which  is  in  use  at  the  Bureau 
of  Standards  is  described.  The  control  rheostats  are 
not  handled  by  the  observers  directly,  but  are  operated 
by  small  motors  which  are  controlled  from  any  one  of 
several  laboratory  rooms  by  means  of  small,  multiple- 
lever  switches. — Scient.  Paper,  Bureau  of  Standard*, 
No.  293,  Oct.  12,  1916. 
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Radiation    From    Helical    I 
Filament  i 

U(  w  Woai  d: 

SlB      In  conn<  1 1  ion  with  the  inti 
tag   .I;  oi    the    radiation    from 

helical  tuiin  U  n  filaments,  given  In  youi 
Issue  of  Nov.  25,  191  d  ten 

tlon  m:i\  be  called  i"  the  Issue  of  Maj 
Hi,  1910,  Vol  56,  page  1814,  especially 
Fig.  2,  which  shows  graphically  the 
phj  deal  reasons  why  tungsten  (and,  in 
fact,  all  metals  which  have  ■  lowei  re 
fleeting  power  in  the  blue  than  in  the 
rod i  radiates  selectively  in  the  visible 
portion  of  the  spectrum  in  such  s  way 
as  in  make  the  amount  of  radiation 
relative  to  that  of  s  Mark  body  greater 
in  the  blue  than  in  the  red.  rids  is 
due  to  the  fart  that  in  the  blue  the 
absorption  (100-reflection),  and  hence 
the  emiasivity,  is  from  8  to  10  per  cent 
higher  than  in  the  rod. 

in  March,  191  i.  the  problem  was  pre- 
sented to  me  to  search  the  infra  red 
emission  spectrum  of  highly  incandes- 
cent tungsten  wire  in  the  form  of  hair 
pin  and  helically  wound  filaments  to 
determine  whether  there  is  a  difference 
in  the  Bhape  of  the  Bpectral  energy 
curves.  The  1914  data  appeared  in  your 
of  Nov.  28  (Vol.  64,  page  10  18). 
The  measurements  with  the  optical 
pyrometer  were  described  in  the  termi- 
nology appropriate  to  that  instrument, 
viz.,  "apparent  temperature."  But  it 
was  not  my  intention  to  convey  the  idea 
that  "this  increase  in  brightness  was 
the  same  as  that  due  solely  to  increased 
temperature,"  for  even  at  that  early 
date  experimental  data  (Worthing, 
Pays.  Rev.,  3,  page  67,  January,  1914) 
indicated  that  the  observed  increase  in 
brightness  of  some  40  to  50  per  cent 
from  within  the  helix  could  not  be  ex- 
plained solely  on  the  basis  of  a  higher 
temperature  within  the  helix. 

The  results  of  my  first  tests  may  be 
summarized  as  follows:  (1)  For  rea- 
sons to  be  fully  explained  in  a  more 
complete  paper  the  tests  with  the  micro- 
scope pyrometer  were  not  decisive 
enough  to  settle  the  question  of  reflec- 
tion from  within  the  helix.  (2)  The 
polarization  test  seems  a  fair  test  of 
this  phenomenon  (reflection),  although 
some  of  the  polarized  light  might  be 
due  to  direct  emission.  (3)  The  infra- 
red tests  show  that  the  unsymmetrical 
spectral  energy  distribution  is  due  to  a 
great  extent  to  "blackening"  of  the 
radiation  by  reflection  within  the  helix, 
although  some  of  this  blackening  might 
be  due  to  crimping  of  the  inside  of  the 
turn  of  the  wire. 

In  more  recent  tests  all  the  measure- 
ments were  made  on  the  same  filament, 
by  projecting  an  image  of  a  small  area 
of  the  inside  or  the  outside  of  the  turn 
of  the  helical  filament,  upon  the  spec- 
trometer slit,  which  was  cut  down  to 
1  X  0.5  man  opening.  The  results  ob- 
tained are  shown  in  Fig.  1,  in  which 
curve  /  gives  the  spectral  distribution 
of  energy  radiated  from  the  inside,  and 
curve  O,  from  the  outside  of  the  turn 
of  the  helical  filament  of  tungsten  men- 
tioned in  the  previous  paper.  These 
data  thoroughly  prove  that  the  in- 
creased brightness  of  the  light  coming 
from  the  inside  of  the  turn  of  the  wire 
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is  due  to  reflection  of  light  coming  from 

three    or    more    adjacent    turns. 

Measurements  made  u  ith  a  ph; 
photometer  indicated  that  the  light  com 

ing   from   a  given   area   within    the   helix 

I  ST    times    as    bright     as     from    a 

similar  area  on  the  outside  of  the  turn. 

On  the  assumption  that  the  reflecting 

power    of    tungsten    18    52    per    cent    at 

.    this    increased    brightness    can 

be     produced     by     the    superposition    of 

light  reflected   from    (and  emitted  by) 
adjacent     turns.      The    computed 
intensity    would    then    lie    1  .!»4    as    com- 
pared with  the  observed  value  1.K7  just 

mentioned. 

Using  the  observed  energy  curve,  O, 
and  increasing  the  radiation  at  various 
wave  lengths  by  the  factor  for  three 
reflections    gives  curve  A,  which   coin- 


Fig.  1 — Spectral  distribution  of  energy 
radiated  from  the  inside  /  and  outside  O  of 
the  turn  of  a  helical  filament  of  tungsten  in 
a  nitrogen-filled  lamp. 


cides  very  well  with  the  observed  curve 
/,  of  the  energy  from  the  inside  of  the 
turn.  This  close  agreement  is  espe- 
cially marked  in  view  of  the  fact  that 
no  correction  is  applied  to  the  reflecting 
powers  of  tungsten,  which  were  ob- 
served at  room  temperature.  Now,  it 
is  well  known  that  in  the  infra-red  the 
reflection  from  metals  decreases  with 
rise  in  temperature.  For  example,  at 
2.5w,  where  a  value  of  R  =  0.84  (20 
deg.  C.)  was  used,  if  the  reflecting 
power  decreased  to  R  =  0.80  at  2300 
deg.  C.  (which  is  not  improbable)  then 
the  observed  curve  /  and  the  computed 
curve  A  would  coincide  within  2  per 
cent,  which  is  as  close  as  the  experi- 
mental data  at  this  point. 

To  the  writer  the  most  striking 
thing  is  the  increase  in  light  efficiency 
introduced  by  actually  increasing  black 
body  conditions  when,  as  is  well  under- 
stood, an  increase  in  light  efficiency  is 
to  be  sought  by  decreasing  the  infra- 
red radiation.  In  the  present  case  the 
blackening  of  the  radiation  from  the  in- 
side   of    the    filament    is    36    per    cent 


greatei  than  the  radiation  from  the 
outside  ( in  my  pi  '-V  inn    communicat  Ion 

this     i  only      1.07,     i.i..      i      pel- 

cent    greater,    winch    was    Inconsl  tent 

u  it  h    t  he    idea    of   80    to    I"1'    per   cent    in 

ternal    reflection).     But  onvec 

t  Ion  losi  es,  In  an  Incandei  cent  ban  pin 
filament  In  a  gas,  can  e  s  fai  gi satei 
dissipation  of  energy  than  that  due  to 
an  Increase  In  Infra  red  radiation   (in 

reality  a   deciea M   in    \i    ual    rays  caused 

i>y  reflection  and  absorption  within  the 

helix   ) introduced  by  winding  thii  lila 

ment    into  a   helix,  we  have  in  the  pres- 
ent   caM  an   excellent    illustration   of   in 
creased    light    efficiency    by    increasing 
black  body  conditions. 

W.  W.  COBIANTZ. 
Washington,  D.  C. 


Design  of  Dynamo-Electric 
Machinery 

To  the  Editor  of  Electrical  World: 

Sir:  Your  number  of  Oct.  21,  1916 
contains  what  seems  to  be  a  criticism 
of  a  design  of  a  1000-kw.  direct-current 
machine  described  in  my  book,  "The 
Specification  and  Design  of  Dynamo- 
Electric  Machinery."  Prof.  Alex.  Gray 
is  considering  the  most  economical 
speeds  of  dynamos,  without  reference 
to  the  prime  movers.  Admittedly  in 
this  case,  the  ultra-high-speed  motor  or 
generator  does  not  compare  favorably 
with  the  moderate  high-speed  machine. 
But  the  1000-kw.  generator  described 
by  me  is  designed  to  meet  the  require- 
ments of  the  steam-turbine  designer, 
who  can  build  a  very  much  more  eco- 
nomical turbine  of  1000-kw.  at  2750 
r.p.m.  than  at  900  r.p.m.  The  saving 
in  steam  consumption  alone  would  pay 
for  the  generator  altogether.  Provided 
a  satisfactory  1000-kw.  generator  can 
be  built  to  run  at  the  high  speed  (and 
Professor  Gray  will  admit  that  the  con- 
stants of  the  machine  in  question  are 
well  within  the  limits  prescribed  by 
him),  the  question  whether  a  gear 
should  or  should  not  be  used  between 
turbine  and  generator  is  one  which  is 
easily  settled  by  considerations  of  first 
cost  and  efficiency.  I  think  that  the 
future  will  show  that  for  sizes  up  to 
and  including  1000  kw.  at  600  volts  it 
will  be  cheaper,  more  efficient,  and  gen- 
erally more  satisfactory  to  direct-con- 
nect  the  generator.  The  question 
largely  turns  upon  commutator  con- 
struction. With  the  right  commutator 
construction,  there  is  no  difficulty  in 
running  at  10,000  ft.  per  minute.  The 
brush  drop  at  this  speed  can  be  made 
lower  than  is  often  found  on  low-speed 
generators.  As  for  commutation,  it  is 
possible  to  make  this  highly  satisfac- 
tory at  these  great  speeds  up  to  very 
much  greater  outputs  than  are  at  pres- 
ent contemplated. 

Miles  Walker, 

Professor  of  Electrical  Engineering, 
The  Victoria  University  of  Manchester. 

Manchester,  England. 

[This  communication  was  inad- 
vertently omitted  from  last  week's  is- 
sue, and  should  be  read  in  connection 
with  Prof.  Gray's  reply,  appearing  in 
that  issue. — Editor.] 
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NEWS   OF   THE   INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the  Technical, 
Commercial  and  Manufacturing  Fields 


COUNCIL  OF  AMERICAN 

ENGINEERING  SOCIETIES 

Plans  Under  Way  to  Facilitate  Co-operation  Between 

the  Engineering  Societies  and  to  Extend  the 

Usefulness  of  Professional  Engineers 

At  the  annal  convention  of  the  American  Institute  of 
Electrical  Engineers  held  at  Cooperstown,  New  York,  on 
June  24,  1913,  Dr.  William  McClellan  presented  a  sug- 
gestion for  the  engineering  profession,  to  form  a  na- 
tional body  representative  in  its  membership  of  all  na- 
tional engineering  societies.  All  trade  and  business  or- 
ganizations were  to  be  excluded  and  the  object  of  the 
society  was  to  assist  in  the  realization  of  the  ideals  of 
the  engineering  profession  and  to  extend  the  usefulness 
of  the  professional  engineer  as  a  servant  of  the  com- 
munity. 

Any  national  society  of  professional  engineers  with 
or  without  associated  grades  of  membership  was  to  be 
eligible  and  representatives  from  these  societies  were 
to  be  elected  annually.  The  new  organization  was  to  be 
supported  by  an  annual  assessment  of  members  of  so- 
cieties on  a  per  capita  basis. 

Among  the  functions  then  outlined  by  Dr.  McClellan 
were  the  following:  The  engineering  association  was 
to  arrange  an  annual  convention  of  engineers  for  dis- 
cussion of  engineering  in  general,  of  the  engineering 
profession  and  of  any  relative  subjects  except  scientific 
and  technical  subjects  such  as  would  naturally  and  prop- 
erly come  before  the  meeting  of  member  societies.  The 
association  would  hold  not  less  than  two  meetings  each 
year  at  which  the  objects  of  the  association  would  be 
discussed  and  recommendations  forwarded  to  the  mem- 
ber societies  if  desirable.  It  would  investigate  and  re- 
port on  with  recommendations  any  subjects  that  might 
be  referred  to  it  by  a  member  society.  It  would  also 
appear  at  congressional,  legislative  or  other  hearings 
where  it  may  be  desirable  for  the  purpose  of  assisting 
in  a  proper  decision  of  questions  affecting  the  public 
good.  It  would  make  recommendations  at  any  time  to 
public  officers  as  to  policy  in  relation  to  matters  in 
which  the  engineering  profession  may  be  interested  on 
its  own  account  or  on  account  of  its  share  in  responsi- 
bility for  public  progress. 

An  organization  such  as  then  outlined  is  now  in 
process  of  formation  and  was  referred  to  by  President 
Buck  of  the  American  Institute  of  Electrical  Engineers 
at  the  convention  of  that  body  in  New  York  City  this 
week.  As  outlined  by  President  Buck  the  functions  of 
this  engineering  council  are  to  provide  for  convenient 
co-operation  between  engineering  societies  for  the 
proper  consideration  of  questions  of  general  interest  to 
engineers  and  to  the  public  and  to  provide  the  means  for 
united  action  of  questions  of  common  concern  to  engi- 
neers. 

Although  at  this  writing  the  actual  formation  of  such 
a  council  has  not  been  consummated  it  is  generally  un- 
derstood that  its  organization  will  not  be  long  deferred. 
Preliminary  meetings  have  already  been  held  and  a 
tentative  set  of  by-laws  drawn  up.  Among  the  national 
engineering  societies  which  in  all  probability  will  be 
eligible  for  membership  are  the  following:  American 
Society    of     Civil     Engineers,     American     Society    of 


Mechanical  Engineers,  American  Institute  of  Electrical 
Engineers,  American  Institute  of  Mining  Engineers, 
American  Chemical  Society,  American  Electrochemical 
Society,  American  Institute  of  Chemical  Engineers, 
United  Engineering  Society,  American  Electric  Rail- 
way Association,  American  Railway  Engineering  As- 
sociation, American  Society  of  Heating  and  Ventilating 
Engineers,  American  Society  of  Refrigerating  Engi- 
neers, Mining  and  Metallurgical  Society  of  America, 
National  Electric  Light  Association,  Society  of  Naval 
Architects  and  Marine  Engineers,  Society  of  Automo- 
bile Engineers,  Aeronautical  Society,  Illuminating  En- 
gineering Society,  and  the  American  Gas  Institute. 


WATER-POWER  LEGISLATION  BY 

PRESENT  CONGRESS  UNLIKELY 

Senate  Conferees,  Unable  to  Agree  on  a  General  Dam 

Bill,  Are  Discharged  and  Appointed 

as  New  Conferees 

Senator  Shields,  on  behalf  of  the  conferees  of  the 
Senate,  and  Representative  Adamson,  on  behalf  of  the 
House  conferees,  have  presented  to  the  two  Houses  of 
Congress  a  report  that  they  are  unable  to  agree  on  the 
general  dam  bill,  with  the  implication  that  there  is  no 
chance  of  its  passage  by  this  Congress.  After  a  debate 
in  the  Senate  on  the  question  of  whether  the  conferees 
should  be  discharged,  it  was  agreed  that  they  should  be, 
and  Vice-President  Marshall  appointed  new  conferees, 
namely,  Senator  Shields,  Senator  Bankhead  and  Sena- 
tor Nelson,  to  see  what  they  could  do  in  framing  a  new 
bill  which  might  meet  some  of  the  objections  of  the 
House  conferees,  discharging  the  old  conferees,  who 
were  the  same  men.  The  significance  of  this  parlia- 
mentary move,  is  that  the  new  conferees  are  not  bound 
to  abide  by  the  old  bill  passed  by  the  Senate,  and  they 
have  the  power  to  bring  in  a  new  bill. 

When  the  report  of  the  disagreement  of  the  conferees 
was  presented  in  the  House  of  Representatives  by  Judge 
Adamson,  the  House  agreed  to  accept  the  report  and 
discharge  the  House  conferees.  No  provision  was  made 
for  naming  new  House  conferees.  The  effect  of  this 
action  was  to  send  the  papers  in  the  matter  of  the  bill 
back  to  the  Senate,  as  the  action  was  taken  on  Senate 
Bill  3331,  popularly  known  as  an  amendment  to  the 
general  dam  act,  which  originated  in  the  House,  and 
for  which  Senate  Bill  3331  was  a  substitute.  This  is 
the  proposed  amendment  to  the  act  of  June  23,  1910,  to 
regulate  the  construction  of  dams  across  navigable 
waters,  and  to  provide  for  the  improvement  and  devel- 
opment of  interstate  commerce. 

It  will  be  necessary  under  these  circumstances  for 
the  Senate  to  bring  in  a  new  bill.  There  is  now  noth- 
ing before  the  House  to  consider. 

The  impression  continues  in  Washington  among  the 
best-informed  circles  that  there  will  not  be  any  water- 
power  legislation  at  this  session  of  Congress.  One 
well-informed  man,  who  did  not  care  to  be  quoted, 
stated  to  a  representative  of  the  Electrical  World  in 
Washington  on  Wednesday  night  that  it  might  be  to 
the  interest  of  advocates  of  water-power  legislation  to 
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concentrate  upon  those  who  arc  to  be  members  of  the 
nt'\t  Con  nd  to  pay  attention,  In  this  connection, 

to  the  I"1  iibiliti<     In  genera]  preparedneea  and  deft 
measuree,  with  a  view  to  co-ordinating  the  Inter 
water-power   legislation   advocates   and  additional   de 
tense  measures  advocates.    En  view  <d'  the  International 

situation    it    seems    to     lie     certain    almost     beyond    the 

shadow  of  ■  doubt  that  an  extra  session  of  Congress, 
with  the  greatly  changed  new  Congress  In  then-  b< 
will  be  called,     it  la  believed  In  Washington  thai  the 
new   Congress  in  all  probability  will  be  almost  ■  eon 
tinuing  body. 


INDUSTRIAL  MOBILIZATION 

CONTINUES  ON  LARGER  SCALE 

Censorship    Liable    to    Go    Into    Effect    to    Prevent 

Papers  from  Printing  News  of  Activities 

in  the  Industries 

The  mobilization  of  industrial  resources,  as  a  conse 
quence  of  the  international  situation  created  by  Ger- 
many in  the  renewed  threat  of  ruthless  submarine  war- 
tare  has  continued  in  Washington  during  the  past  week. 
Perhaps  it  is  more  proper  to  Bay  that  this  mobilization 
has  continued  on  a  larger  scale  throughout  the  country 
under  the  direction  of  the  national  government  at 
Washington. 

The  Council  of  National  Defense  has  held  various 
meetings  in  Washington  with  its  advisory  commission. 
The  council  gave  out  a  statement  showing  what  the  or- 
ganization of  its  work  will  be,  in  the  case  of  eventuali- 
ties, and  what  its  present  preparedness  now  is,  in  which 
it  is  announced  that  Hollis  Godfrey  will  be  chairman 
of  a  section  of  the  work  devoted  to  science  and  research, 
including  engineering  and  education;  Howard  Coffin 
will  be  chairman  of  a  section  which  will  be  occupied 
with  munitions  and  manufacturing,  including  standard- 
ization and  industrial  relations,  and  Bernard  Baruch 
will  be  chairman  of  the  section  devoted  to  raw  ma- 
terials, minerals  and  metals. 

Representatives  of  trades,  business  and  professions 
are  being  asked  to  deal  with  these  men  directly  for  the 
discussion  of  problems  in  industrial  mobilization  which 
may  affect  the  national  welfare.  The  time  is  rapidly 
coming,  a  Washington  correspondent  of  the  Electrical 
World  reports,  when  there  will  be  very  little,  if  any, 
publicity  given  to  these  measures  of  industrial  mobiliza- 
tion for  national  defense.  In  other  words,  a  censor- 
ship is  liable  to  go  into  effect  any  day.  Already  cer- 
tain steps  have  been  taken  by  the  government  in  re- 
gard to  censorship  and  the  plans  for  an  extension  of 
this  precaution  are  upon  a  scale  which  will  preclude  the 
possibility  of  business  men  obtaining  news  of  their  in- 
dustries from  the  daily  newspapers.  Even  now,  the 
news  sent  from  Berlin  by  wireless  is  being  censored  by 
the  State  Department  before  publication  in  this  coun- 
try, and  the  proposed  act  of  Congress  providing  for  a 
general  censorship  is  ready  for  rapid  passage  by  Con- 
gress. In  these  circumstances,  the  best  Washington 
opinion  is  that  leaders  in  industry  will  do  well  to  place 
themselves  in  personal  communication  with  the  govern- 
ment, without  waiting  "for  any  eventuality." 

Irrespective  of  the  international  political  situation, 
which  has  heretofore  seemed  to  be  based  upon  a  waiting 
policy,  so  far  as  the  government  is  concerned,  with  the 
possible  idea  that  an  "overt  act"  might  bring  about 
eventualities,  reports  from  Washington  show  that  ad- 
ministration officials  are  beginning  to  take  stock  of  the 
cumulative  effect  of  incidents,  which,  one  administra- 
tion official  said  Wednesday  night,  are  to  be  likened  to 
"the  whereases   in  the  Declaration   of   Independence." 


INADEQUATE  APPROPRIATIONS 

HANDICAP  PATENT  OFFICE 

Commiaaionei   lowing  in  His  Annual  Reports  Outlines 

Conditions  Affecting  His  Office  and  Asks 

for    Increased    Allowance 

Protesl  againsl  Inadequate  appropriations  foi  the 
personnel  of  the  patent  office  are  voiced  by  Commis- 
sioner Thomas  IOwing  in  his  annual  report  to  Congress 
on  conditions  at  the  office  of  which  he  has  charge.  The 
endoUB  work  and  self-supporting  character  of  the 
office  are  contrasted  in  his  report  with  what  the  com- 
missioner claims  to  be  the  utter  indifference  on  the  part 
of  Congress.  A  doubling  of  present  appropriations  is 
recommended. 

Having  pointed  out  that  the  receipts  of  the  office 
exceeded  expenditures  provided  for  by  the  last  appro- 
priations by  $228,173.03,  and  that  the  office  has  suc- 
ceeded in  materially  reducing  the  vast  number  of  pend- 
ing applications,  Mr.  Ewing  vigorously  protests  against 
what  he  claims  to  be  the  failure  of  Congress  to  duly 
consider  the  important  work  which  is  carried  on  at  the 
office. 

"The  conditions  in  the  office  respecting  the  examining 
corps  have  been  steadily  growing  worse  relative  to  the 
amount  of  work  which  the  office  has  had  to  do  during 
the  last  quarter  of  a  century,"  says  Commissioner  Ewing 
in  his  report. 

"In  point  of  training  the  showing  is  excellent;  85 
per  cent  of  the  examiners  and  assistant  examiners  are 
graduates  of  colleges  or  technical  schools;  43  per  cent 
are  members  of  the  bar  and  more  than  11  per  cent  in 
addition  have  had  a  thorough  course  of  study  in  law, 
and  more  than  20  per  cent  in  addition  are  studying  law, 
so  that  75  per  cent  are  either  trained  in  law  or  are  in 
course  of  training. 

"But  the  comparison  of  the  size  of  the  examining 
corps  in  the  year  1890  with  the  present  time  and  of  the 
extent  of  the  searches  at  these  two  dates  presents  a 
deplorable  situation. 

"In  1890  there  were  189  members  of  the  examining 
corps,  of  whom  thirty  were  examiners.  The  assistant 
examiners  who  make  the  searches  numbered  159.  Each 
assistant  had  to  report  on  251  applications  per  year. 

"In  1916  the  corps  numbered  367,  of  whom  forty- 
three  were  examiners  and  324  assistant  examiners. 
Each  assistant  must  report  on  210  applications  per 
year." 

Mr.  Ewing  goes  on  to  point  out  by  a  series  of  com- 
parative statistics  that  the  force  relative  to  the  work 
which  it  has  to  do  is  less  than  50  per  cent  to-day  what 
it  was  in  1890  because  of  the  greater  volume  of  search 
now  necessary. 

"In  order  that  such  a  situation  may  be  met  at  all,"  he 
goes  on,  "it  is  absolutely  essential  that  the  best  method 
of  classification  should  be  adopted,  the  classification 
completed  and  kept  up  to  date.  Yet  when  I  laid  all  of 
these  facts  before  Congress  and  pointed  out,  as  indi- 
cated in  an  earlier  section  of  this  report,  that  at  the 
present  rate  of  reclassification  now  going  on  it  could 
not  be  completed  in  under  twenty-five  years,  I  suc- 
ceeded in  obtaining  no  relief  whatsoever.  Every  recom- 
mendation that  I  made  during  the  past  year  has  been 
refused. 

"I  can  attribute  this  indifference  of  the  Congress  in 
respecting  my  suggestions  to  lack  of  information  as  to 
the  situation,  and  I  therefore  submit  for  the  considera- 
tion of  Congress  the  following  facts: 

"This  office  deals  with  all  the  effort  of  the  world  in 
every  field  of  industry  to  advance  the  useful  arts." 

The  great  interest  involved  in  the  successful  conduct 
of  the  patent  office,  not  merely  of  private,  but  of  public 
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concern,  are  then  illustrated  by  the  commissioner  by  a 
series  of  examples. 

"All  of  this  vast  development,"  he  continues,  "comes 
before  the  office  to  be  passed  on,  not  by  a  group  of  men 
with  time  to  study  and  keep  abreast  of  what  is  being 
done,  but  by  men  whose  entire  effort  is  devoted  merely 
to  the  task  of  keeping  up  with  the  enormous  flood  of 
applications  which  they  must  pass  on,  and  the  mistakes 
and  oversights,  of  which,  under  the  circumstances,  there 
are  inevitably  many,  cause  enormous  disturbance  of 
business. 

"Our  admirable  system  of  granting  patents  on  ex- 
amination was  established  primarily  to  safeguard  the 
public  interest  by  the  avoidance  of  unwarrantable 
grants.  It  was  originated  by  this  government  eighty 
years  ago.  At  that  time  the  system,  both  in  this  coun- 
try and  abroad,  was  to  make  grants  on  registration. 

"Since  we  adopted  our  present  system  in  1836  it  has 
been  adopted  by  other  enlightened  industrial  nations. 

"The  Congress,  by  withholding  adequate  appropria- 
tions for  this  office,  is,  in  effect,  transforming  our  sys- 
tem into  the  old  system  of  granting  patents  on  registra- 
tion, while  at  the  same  tkne  the  safeguards  of  a  regis- 
tration system  necessary  to  the  public  interest  are  not 
provided. 

"After  a  most  careful  study  of  the  conditions  in  the 
office  during  the  past  three  years  I  feel  no  doubt  that 
it  will  pay  the  public  without  regard  to  the  fees  col- 
lected if  the  amount  spent  on  the  office  were  doubled." 


EDISON  CELEBRATES  HIS 

BIRTHDAY  WITH  EMPLOYEES 

Notable  Men  in  the  Electrical  Industry  Also  Pay  Him 
Homage,  and  He  Is  Presented  with  a  Huge  Birth- 
day Cake  Symbolizing  His  Chief  Inventions 

Many  plans  were  proposed  for  the  celebration  of  the 
seventieth  birthday  of  Thomas  A.  Edison,  but  the  only 
one  which  the  ever-young  and  indefatigable  inventor 
would  entertain  was  that  of  his  own  employees  out  at 
the  works  at  West  Orange,  where  a  great  variety  of 
miscellaneous  industries  have  grown  up  under  his  per- 
sonal direction  and  management,  carried  on  in  a  group 
of  vast  buildings  which  are  probably  the  best  example 
that  exist  in  the  world  to-day  of  cement  structures  of 
their  kind. 

The  Edison  birthday  falling  on  Sunday,  the  dinner  to 
celebrate  it  was  held  on  Saturday,  Feb.  10,  and  in  order 
to  secure  space  big  enough  for  the  purpose,  a  whole 
floor  was  cleared  in  the  Edison  storage-battery  building, 
some  600  ft.  long,  where  gathered  about  1800  male  em- 
ployees, some  sixty  guests  and  old  associates,  and  one 
woman — Mrs.  Edison.  The  reception  given  to  the  "Big 
Boss"  on  his  entrance  to  the  huge  dining  hall  was  one 
long  to  be  remembered  for  its  enthusiasm.  Several 
special  features  distinguished  the  occasion,  including 
telegrams  of  congratulation  to  Mr.  Edison  from  all  parts 
of  the  world,  among  them  being  the  following  letter 
from  President  Wilson,  regretting  his  inability  to  be 
present : 

"I  wish  with  all  my  heart  that  I  might  be  present 
to  take  part  in  celebrating  Mr.  Edison's  seventieth 
birthday.  It  would  be  a  real  pleasure  to  be  able  to  say 
in  public  with  what  deep  and  genuine  admiration  I 
have  followed  his  remarkable  career  of  achievement. 
I  was  an  undergraduate  at  the  university  when  his  first 
inventions  captured  the  imagination  of  the  world,  and 
ever  since  then  I  have  retained  the  sense  of  magic 
which  what  he  did  then  created  in  my  mind.  He  seems 
always  to  have  been  in  the  special  confidence  of  Nature 
herself.      His    career    already    has    made    an    indelible 


impression  on  the  history  of  applied  science,  and  I  hope 
that  he  has  many  years  before  him  in  which  to  make  his 
record  still  more  remarkable." 

One  item  was  a  testimonal  casket  from  Missouri 
with  35,000  signatures,  from  the  Governor  of  the  State 
and  citizens.  A  delightful  poem  was  read  from  Charles 
L.  Edgar  of  the  Boston  Edison  company.  A  huge  birth- 
day cake  was  presented  by  John  W.  Lieb  on  behalf  of 


SEVENTIETH-BIRTHDAY  CAKE  OF  THOMAS   A.   EDISON 

the  New  York  Edison  Company,  and  all  of  the  1861 
guests  got  a  piece  of  the  cake,  which,  however,  strange 
to  say,  remained  outwardly  intact  and  uncut,  it  and  its 
panels  of  Edison  plants  and  inventions  remaining  com- 
plete for  the  real  domestic  celebration  next  day. 

The  cake  was  40  in.  in  diameter  or  10.5  ft.  in  cir- 
cumference, with  a  height  of  40  in.  It  had  on  it  seventy 
miniature  electric  candles,  lighted  from  Edison  storage 
batteries,  symbolic  of  Mr.  Edison's  seventieth  birthday. 
On  the  top  of  the  cake  was  the  figure  of  Liberty  lighted 
by  a  tiny  incandescent  lamp  representing  a  torch.  The 
general  color  scheme  of  the  frosting  and  medallions  on 
the  cake  was  white,  yellow-orange  and  ivory.  The  cake 
had  three  decorative  bands,  two  with  appropriate  dedi- 
catory inscriptions,  and  the  band  around  the  base 
containing  twelve  plaques  symbolic  of  Mr.  Edison's 
principal  inventions,  including  the  incandescent  lamp, 
storage  battery,  moving  picture  machine,  telephone,  bi- 
polar dynamo,  electrolytic  meter,  phonograph,  cement 
mill,  cement  house,  stock  ticker,  electric  locomotive. 
Four  medallions  with  the  bust  of  Mr.  Edison  and  the 
official  seal  of  the  United  States  typified  his  patriotic 
service  to  the  country. 

Vocal  and  instrumental  talent  of  all  kinds  was  pro- 
vided by  the  artists  and  employees  connected  with  the 
affiliated  Edison  interests  of  the  Orange  works.  The 
beautiful  indirect  lighting  arrangements  were  fur- 
nished by  the  Edison  Lamp  Works  of  the  General  Elec- 
tric Company  at  Harrison,  N.  J.  The  Edison  band  gave 
performances  throughout  the  evening,  including  an 
original  Edison  march  by  its  leader,  Professor  Cam- 
pione. 
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A.  I    E   i:   MH>  WINTER  CONVENTION 

Internal  Tempera!    re  of  Generatori     Use  "t  React 
— MntiM  Control  and  Blectric  Strength  oi  Am 
Among  [mpoi  tanl  Topic  ■  Dis<  u 

.\i  the  fifth  annual  mid-winter  convention  of  the 
n  in ~t it nt*'  i>i  Electrical  Engineers  held  in  New 
Y/ork  i  it\  on  Wednesday,  Thursday  ami  Friday  of  this 
week  eleven  interesting  papers  on  a  varietj  of  Bcien 
tiflc  ami  practical  engineering  subjects  were  presented. 
The  genera]  scheme  of  the  program,  which  facilitated 
tin-  discussion  of  tin-  problems  brought  up,  was  a  group 
[ng  of  tin-  papers  into  ;i  standards  session,  a  protective 
devices  session,  an  electrophysics  Bession  and  tun  motor 

Control    sessions    with    a    lecture    mi    Thursday    evening 

which  took  up  engineering  problems  brought  aboul  bj 
the  present   international  crisis  and  a  special  talk  on 
phases  of  modern  physics.    All  sessions  were  well  at 
tended,  the  total  registration  being  aboul  500  members 

and    guests. 

President  Buck's  Remarks  on  Engineering 
Co-operation 

In  opening  the  meeting  on  Wednesday  morning  Presi- 
dent 11.  \V.  Buck  reviewed  developments  in  the  industry 
since  the  general  meeting  last  June  in  Cleveland,  Ohio, 
and  commented  especially  on  the  progress,  brought  about 
by  engineers  and  scientific  bodies  which  has  resulted  in 
a  closer  co-operation  between  engineering  and  pure  sci- 
ence. He  called  attention  to  a  recently  organized  sec- 
tion of  the  Society  for  the  Advancement  of  Science 
which  will  be  devoted  to  engineering  problems  and  to 
the  plans  now  under  way  for  the  creation  of  an  organi- 
zation that  will  be  known  as  the  Engineering  Council 
for  United  Engineering  Societies.  This  body  will  repre- 
sent the  interests  of  all  existing  societies  and  be  the 
means  through  which  all  engineers  can  express  them- 
selves on  public  and  engineering  matters  relating  to 
human  affairs.  A  new  phase  of  co-operation  open  to 
all  engineers  which  has  been  brought  about  by  the 
present  international  crisis  was  also  mentioned,  namely, 
the  assistance  that  can  be  rendered  our  government  in 
carrying  out  preparedness  plans.  A  committee  of  the 
institute  will  have  charge  of  this  work  and  all  members 
through  a  general  classification  of  their  interests  and 
ability  will  be  given  an  opportunity  to  take  active  part 
in  developments  as  they  are  worked  out  by  the  govern- 
ment. 

Following  President  Buck's  address,  Dr.  C.  R.  Mann 
of  the  Carnegie  Institute  of  Technology  outlined  the  re- 
port of  the  committee  on  engineering  education  which 
will  shortly  be  presented  in  final  form.  Dr.  Mann  stated 
that  the  committee  during  the  past  three  years  has 
analyzed  the  basis  on  which  engineering  schools  were 
started  and  has  attempted  to  determine  wherein  their 
aims  and  work  differs  from  the  conception  laid  down  by 
Professor  Rogers  for  the  Massachusetts  Institute  of 
Technology  in  1860. 

Standards  Session 

The  paper  on  "Internal  Temperatures  of  Alternating- 
Current  Generators,"  by  Ralph  Kelly,  scheduled  for  the 
Wednesday  morning  session,  was  ably  abstracted  in  the 
absence  of  the  author  by  Prof.  Alex.  Gray.  The  author 
discussed  the  theoretical  considerations  involved  in  the 
calculation  and  measurements  of  internal  temperatures 
of  machines  to  explain  the  wide  divergence  between 
internal  and  surface  temperatures  of  different  classes  of 
generator  stators.  A  method  of  calculation  for  internal 
temperatures  was  given  which  was  based  on  simple  heat 
laws  and  on  data  obtained  from  many  tests.  By  means 
of  tests  and  of  parallel  calculations,  the  effect  on  the 
internal   temperatures   of   changes   in   frequency,   core 


lengths,  thickne  and  quality  oi  Insulation,  armature 
current  density  and  core  densities  was  explained.  The 
suthor  pointed  out  that  the  difference  In  the  internal 
temperature  rises  of  generatori  of  different  frequen 

ed  mainly  bj  the  difference  in  the  core  loss,    lie 
bowed  by  data  that  in  a  B0-cycle  generator  the  |o    e 
are  considerably  greater  than  in  a  25-cycle  generate] 
both  having  the  lame  core  length  and  armature  densitie 

with     the     core     densities     in     the     f>0  cycle     general 
Blightly   smaller.      The  t  emperat  n  re  difference  in  the  tWO 

machines  due  to  the  increased  iron  loss  caused  |,y  the 
hie  her  frequency  is  accounted  lor  nearly  by  the  tem- 
perature rise  in  the  lower  section  of  the  tooth. 

it  was  explained  that  a  change  in  core  length  affects 

the  initial  temperature  in  two  ways.  It  changes  the 
volume  of  armature  material  to  be  ventilated  and  to  a 
lesser  extent  it  changes  the?  proportion  of  heat  trans- 
mitted to  the  coil  ends.  Of  the  two  effects  the  change 
of  armature  material  to  be  ventilated  with  a  change  of 
core  length  is  the  most  important.  Current  density  has 
an  important  direct  bearing  on  internal  temperatures 
since  it  largely  determines  the  heat  loss  that  must  be 
transmitted  through  the  insulation.  The  tooth  and  core 
densities  have  a  similar  effect  on  the  internal  tempera- 
ture as  the  generator  frequency  since  both  affect  the 
copper  temperature  through  the  core  loss.  The  author 
concludes  his  paper  by  stating  that  although  the  wide 
divergence  between  surface  and  initial  temperatures  of 
different  classes  of  generators  is  regular  and  can  be 
justified,  it  is  plain  that  there  is  no  one  average  figure 
that  can  be  used  for  that  difference  for  all  classes  of 
alternating-current  generators. 

The  following  took  part  in  the  discussion  of  this 
paper:  H.  G.  Reist,  Schenectardy,  N.  Y. ;  Prof.  Comfort 
A.  Adams  of  Cambridge,  Mass.;  W.  F.  Dawson,  Lynn, 
Mass.;  H.  M.  Hobart,  Schenectady,  N.  Y.;  and  Prof. 
Alexander  Gray,  Ithaca,  N.  Y. 

Professor  Adams  outlined  the  work  of  the  standards 
committee  of  the  Institute  in  promoting  the  need  for  a 
consideration  of  internal  temperatures  when  rating 
generators  and  explained  some  of  the  differences  of 
opinions  held  by  operating  engineers.  He  criticised  some 
of  the  assumptions  made  by  the  author  for  the  basis  of 
his  calculations  as  being  difficult  to  determine  and 
check.  He  referred  particularly  to  the  velocities  of 
air  moving  over  the  surfaces  considered  and  pointed  out 
how  difficult  it  is  to  employ  constants  or  formulas  that 
are  accurate  for  machines  of  various  types  and  pro- 
portions. 

Mr.  Dawson  explained  the  value  of  temperature  coils 
for  checking  armature  losses.  He  also  emphasized  the 
need  of  considering  windage  loss  which  he  maintained 
is  about  equal  to  the  core  loss,  with  the  core  loss  from 
2  to  2.5  times  the  copper  loss. 

Mr.  Hobart  substantiated  the  opinions  of  other  speak- 
ers in  reference  to  the  difficulties  in  investigating  ac- 
curately the  internal  temperatures  of  machines,  stating 
that  there  is  a  variation  of  from  10  per  cent  to  20  per 
cent  in  results  secured  by  the  different  methods  which 
are  available.  He  warned  against  placing  too  much 
faith  in  temperature  detectors,  explaining  that  their 
greatest  virtue  was  reliability  and  as  aids  in  indicating 
variations  in  temperatures,  rather  than  furnishing  a 
means  of  detecting  accurately  temperature  values  for 
hot  spots.  In  commenting  on  the  effects  of  frequency 
on  internal  temperature,  Mr.  Hobart  stated  that  fre- 
quency times  operating  density  was  a  rough  measure 
of  the  core  loss  and  therefore  the  internal  temperature 
of  machines  of  different  types. 

Professor  Gray  pointed  out  that  the  effect  of  insula- 
tion tightness  was  to  make  it  possible  to  make  use  of 
higher  copper  densities  for  the  same  temperature  gra- 
dient.     He    questioned    the    formula    given    by    Mr. 
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Hobart  that  the  core  loss  variation  may  be  taken 
as  the  first  power  of  frequency  and  density,  pointing 
out  that  the  curve  of  core  loss  against  density  is  not  a 
straight  line  as  it  might  be  inferred  from  such  a  rela- 
tionship. He  stated  that  high  temperatures  in  ma- 
chines are  not  new  developments,  some  old  machines 
having  operated  successfully  mainly  on  account  of  lib- 
eral design  and  the  fortunate  use  of  mica  insulation. 

Electrophysics  Session 

At  the  session  held  Thursday  morning,  the  three  pa- 
pers presented  dealt  with  the  following  subjects: 
"Corona  and  Rectification  in  Hydrogen,"  "The  Electric 
Strength  of  Air,"  and  "Oscillating  Current  Circuits  by 
the  Method  of  Generalized  Angular  Velocities."  The 
first  paper,  which  was  prepared  by  J.  W.  Davis,  Ur- 
bana,  111.,  and  C.  S.  Breese,  took  up  an  investigation  of 
the  formation  of  corona  in  hydrogen  between  a  wire 
and  a  concentric  cylinder. 

The  aim  of  the  second  paper  by  J.  B.  Whitehead,  Bal- 
timore, Md.,  and  W.  S.  Brown  was  to  make  a  careful 
determination  of  corona-forming  voltages  for  alternat- 
ing and  for  positive  and  negative  continuous  voltages  in 
the  same  apparatus  and  under  the  same  conditions. 
The  observations  on  the  negative  corona  were  found  to 
give  values  higher  than  any  heretofore  obtained.  Quali- 
tative indications  of  the  correctness  of  Townsend's 
theory  of  ionization  by  collision  were  given. 

V.  Bush,  Chelsea,  Mass.,  the  author  of  the  third  pa- 
per, by  generalizing  Kirchoff's  law  obtained  a  simple 
method  of  determining  generalized  angular  velocities, 
frequencies  and  decrements  of  free  oscillation. 

Motor  Control  Sessions 

Four  papers  were  presented  at  the  morning  and  af- 
ternoon sessions  on  Friday,  two  dealing  with  the  con- 
trol of  direct-current  motors  and  two  with  induction 
motor  operation.  "Industrial  Controllers  with  Par- 
ticular Reference  to  the  Control  of  Direct-Current  Mo- 
tors," was  the  subject  of  a  paper  presented  by  H.  D. 
James,  Pittsburgh,  Pa.,  in  which  he  outlined  the  results 
of  a  number  of  tests  on  standard  motors  equipped  with 
automatic  starters  to  investigate  the  conditions  when  a 
direct-current  shunt  motor  is  started  from  rest  and  the 
effect  on:  (1)  the  load  driven  by  the  motor;  (2)  the 
power  supply;  and  (3)  the  motor  operation.  A  num- 
ber of  oscillograph  curves  were  shown  for  the  perform- 
ance of  motors  rated  at  15  to  20  hp.  at  230  volts. 

The  second  paper  on  direct-current  motors,  written 
by  K.  L.  Hansen,  was  a  mathematical  analysis  of  start- 
ing characteristics.  Mathematical  expressions  for  cur- 
rent, speed,  torque  and  power  at  any  time  during  the 
acceleration  period  were  derived  for  a  shunt,  series  or 
compound  motor  connected  to  a  supply  circuit. 

A  number  of  transient  conditions  existing  in  asyn- 
chronous machines  immediately  after  certain  changes 
in  the  circuit  connections  are  made,  were  described  in 
a  paper  by  R.  E.  Hellmund,  East  Pittsburgh,  Pa.  The 
principal  subjects  which  were  considered  are  undesir- 
able peak  currents,  which  may  be  caused  by  the  damping 
effect  of  the  short-circuited  rotor  windings  and  the  over- 
voltages,   obtained  with  certain  control  arrangements. 

In  the  paper  by  A.  A.  Gazda  it  was  shown  that  con- 
tinuous operation  of  wound-rotor  induction  motors  with 
unbalanced  external  secondary  resistance  is  feasible. 
The  effect  of  such  operation  upon  power  factor  and 
heating  was  discussed  and  curves  were  presented  show- 
ing the  performance  of  polyphase  motors  with  single- 
phase  secondaries. 

Protective  Devices  Session 

Two  important  practical  papers  presented  at  the  pro- 
tective   devices    session    on    Wednesday    afternoon    re- 


vealed the  results  of  recent  studies  of  the  performance 
of  current-limiting  reactors  with  different  layouts  in 
hydroelectric  and  metropolitan  generating  stations. 

According  to  J.  Allen  Johnson,  Niagara  Falls,  the 
amount  of  reactance  required  for  protective  and  dis- 
turbance-localizing purposes  is  of  the  same  order  of 
magnitude  as  that  which  will  produce  instability  of 
synchronism,  so  no  installation  of  reactors  can  be  safely 
undertaken,  at  least  in  hydroelectric  plants,  without  a 
thorough  preliminary  investigation.  First  of  all  the 
protective  and  localizing  functions  of  reactors  are  quite 
distinct.  The  former,  since  all  the  evil  effects  of  heavy 
current — mechanical  forces,  heating,  etc. — are  propor- 
tional to  the  square  of  the  current,  is  measured  in  terms 
involving  the  square  of  the  total  reactance;  and  the 
latter  is  measured  in  terms  of  the  first  power  of  the 
reactance  involved. 

Considering  the  results  of  a  short-circuit  which  origi- 
nated within  600  ft.  of  Quarry  Street  station  and  was 
followed  by  another  on  the  same  line  inside  the  station 
(Chicago),  P.  B.  Juhnke  said  that  the  influence  of  re- 
actors must  be  pronounced  exceedingly  beneficial.  De- 
spite the  nearness  of  the  disturbance  to  the  Quarry 
Street  station  not  a  single  piece  of  generating  station 
apparatus  was  disabled  as  was  almost  invariably  the 
case  before  reactors  were  installed.  Even  on  the  section 
directly  affected  everything  was  ready  for  immediate 
resumption  of  service  as  soon  as  the  trouble  was  cleared. 
Furthermore,  no  evil  results  attended  the  operation  of 
the  system  during  and  after  the  trouble;  no  oil  switches 
failed;  and,  most  important  of  all,  comparatively  little 
load  was  interrupted  on  the  sections  protected  by  the 
sectionalizing  reactors. 

The  paper  presented  by  Max  H.  Collbohm,  Madison, 
Wis.,  pointed  out  the  danger  to  which  Y-connected 
transformers,  connected  with  long  transmission  lines, 
are  exposed  through  the  building  up  of  excessive  po- 
tentials at  the  neutral  under  conditions  of  lightning  dis- 
turbance. This,  the  author  explains,  is  due  to  the  neu- 
tral acting  as  a  reflecting  point  and  allowing  the  po- 
tential to  build  up  to  three  times  the  individual  poten- 
tials induced  on  the  separate  lines.  As  a  remedy  for 
such  trouble,  the  author  recommends  the  connection  of 
a  sphere  gap  between  ground  and  neutral. 

All  three  of  the  foregoing  papers  were  discussed  at 
the  same  time  by  F.  H.  Kierstead,  Pittsfield,  Mass. ;  H. 
R.  Woodrow,  New  York;  L.  F.  Blume,  Pittsfield,  Mass.; 
A.  R.  Cheyney,  Pinellas  Park,  Fla.;  W.  R.  Bullard,  J.  B. 
Taylor,  New  York;  R.  F.  Schuchardt,  Chicago,  and 
Comfort  A.  Adams,  Cambridge,  Mass.  Mr.  Woodrow 
pointed  out  the  advisability  of  basing  the  rating  of  bus 
reactors  on  some  definite  current — either  that  of  one 
generator  or  the  total  carrying  capacity  of  busbars. 
Mr.  Cheyney  presented  a  written  discussion  in  which 
he  emphasized  the  need  of  bus  reactors  and  cited  a  few 
advantages  of  feeder  reactors.  Mr.  Taylor  called  at- 
tention to  the  definite  relation  between  synchronizing 
power  and  reactance.  In  addition  he  expressed  the  be- 
lief that  Y-connected  transformers  are  no  more  vulner- 
able to  lightning  trouble  than  delta-connected  units  and 
that  the  potential  at  the  neutral  will  not  build  up  to 
three  times  that  impressed  on  the  lines  due  to  lightning 
disturbance  just  because  three  circuits  join  at  the  neu- 
tral. Mr.  Summerhayes  favored  comparing  the  effects 
of  reactors  by  basing  their  performance  on  that  ob- 
tained when  the  synchronizing  power  is  the  greatest. 
Mr.  Adams  likened  a  bus  reactor  to  a  mechanical 
coupling  between  two  generators.  If  the  reactance  is 
too  low  (comparable  with  a  rigid  coupling)  the  stress 
imposed  on  the  machines  and  system  during  synchro- 
nizing may  be  severe  whereas  too  high  a  reactance 
(comparable  with  a  flexible  coupling)  may  reduce  the 
synchronizing  power  too  much. 
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NKW  OPPORTUNITIES  FOR 

ELECTRICS  POR  CITY  USE 

Centra]   Station   Executives  and    Engineers   Disi 

Plant  foi  Extending  Use  oi  Electrics  Through  Co 

operation  with    Manufacturers  and   Battel 

Selling   Methods 

Thai   conditions  warrant   the  intensive  development 

of  tlic  electric  vehicle  at  this  time  was  evidenl  In  pa 

pera  and  discussions  at  a  conference  of  central  station 

executives  held  at   New-  York  Citj   on  Feb.   14,  under 

the  auspices  of  the  Electric  Vehicle  Section  of  the  Na 

tional  Electric    Light    Association.     The  meeting  was 

called  by  Chairman  E.  S.  Mansfield  of  the  Electric  V*e 

hide  Section  to  obtain  an  Informal  discussion  of  the 

problems  before  the  electric  vehicle  Industry,  and  to 

secure  advice  of  central  station  officials  on  further  steps 

to  be  taken  in  promoting  the  electrical  vehicle. 

The  whole  problem  of  city  transportation,  it  was 
stated,  is  up  before  the  minds  of  the  public  and  there 
is  an  opportunity  for  the  central  stations  to  get  a  Bhare 
of  this  business,  especially  in  the  larger  cities.  A  bet- 
ter understanding  of  the  merchandising  problems  of 
the  vehicle  were  also  brought  out  in  the  discussion.  As 
a  result  of  the  meeting  Chairman  Mansfield  announced 
that  the  executive  committee  will  shape  plans  for  special 
committees  to  take  up  the  suggestions  along  the  lines 
laid  down  looking  especially  toward  an  enthusiastic 
meeting  at  the  May  convention. 

Opening  the  program  of  brief  papers  and  addresses 
W.  H.  Blood,  Jr.,  first  vice-president  of  the  Electric 
Vehicle  Association,  traced  the  history  of  the  battery 
car  and  the  commercial  efforts  attending  its  introduc- 
tion. Looking  toward  the  future,  he  urged  co-operation 
with  the  manufacturers  to  bring  down  the  first  cost  of 
electric  vehicles,  the  reduction  of  rates  for  charging  so 
far  as  possible,  and  perhaps  the  establishment  of  some 
universal  battery  exchange  system  to  facilitate  vehicle 
operation. 

Co-operation  of  All  Interests 

Frank  W.  Smith,  Jr.,  vice-president  of  the  United 
Electric  Light  &  Power  Company,  New  York  City, 
declared  that  the  central  stations  of  the  country  have 
already  done  much  for  the  vehicle,  but  made  a  plea  for 
further  co-operation  of  all  interests  concerned  in  the 
development  of  electric  vehicle  business — the  car  manu- 
facturer, the  battery  manufacturer  and  the  central  sta- 
tion. He  spoke  of  the  success  that  has  attended  the 
use  of  fleets  of  electric  vehicles  in  cities,  and  cited  the 
co-operative  plan  proposed  by  the  Ward  Motor  Vehicle 
Company  in  a  four-page  advertisement  in  the  Elec- 
trical World  of  Feb.  10,  a  plan  which,  said  Mr.  Smith, 
follows  closely  along  the  lines  of  a  plan  which  he  him- 
self had  separately  originated,  but  not  published. 

F.  M.  Feiker,  editor  of  the  Electrical  World,  spoke 
from  the  standpoint  of  a  daily  user  of  an  electric  pas- 
senger vehicle,  and  recounted  his  own  experience  in 
securing  charging  rates  and  garaging  service  for  his 
car.  Mr.  Feiker  urged  that  manufacturer  and  central 
station  think  more  in  terms  of  the  customer  who  is  to 
use  the  car,  and  that  study  be  given  to  ways  to  make 
it  easy  to  buy  and  easy  to  operate  the  electric. 

The  City  Transportation  Problem 

The  magnitude  of  the  transportation  problem  in  the 
larger  cities  of  the  country  and  the  opportunity  thus 
opened  for  electric  vehicle  haulage,  was  presented  by 
W.  P.  Kennedy,  consulting  transportation  engineer, 
New  York  City,  in  a  paper  analyzing  the  electric  truck 
problem  from  the  viewpoints  of  (1)  the  present  activi- 
ties of  the  central  station;  (2)  the  electric  vehicle  as  a 
staple  for  which  there  exists  a  demand;   (3)  the  intro- 


ductory work  Of  earlier  days  ;   ( 4)  comparison  of  growth 

of  electric  vehicle  business  with  other  accompli  hmenl 
mi  the  cmtrai  station  field,  and  (5)  activities  of  centra] 

iions   to   develop   applications   of   electric    vehicles 
ba  ed  upon  value  of  revenue  produced. 

Mr.  Kennedy  produced  figures  to  show  that  the  elec 

tries   now   ill    use    in   tlnrt\    I'm-   industries   aggregate   in 

value  186,000,000,  and,  consuming  90,1 ,000   kw.-hr 

per  year,  return  to  I  lie  central  station  industry  at  1 
rents  per  kilowatt-hour  an  annual  revenue  of  $8,600,000. 
Data  was  also  tabulated  showing  the  inc.. me  from  (lie 
passenger  and  commercial  electric  vehicles  already  in 
use  in  each  of  the  principal  American  cities,  and  the 
income  which  might  be  obtained  by  converting  the  local 
horse  population  into  electric  transportation  on  the 
basis  of  an  estimated  income  of  $100  per  year  per  horse 
"electrified." 

Proposals  to  Promote  Vehicle  Dkvelopment 

In  summing  up  the  brief  addresses  that  made  up  the 
prearranged  program,  Chairman  Mansfield  enumerated 
some  of  the  disadvantages  which  have  been  charged 
against  the  electric  vehicle,  and  suggested  measures  to 
bring  about  a  greater  development  of  the  electric  ve- 
hicle business.  At  various  times  proposals  have  been 
made,  for  example,  to  have  central  stations  take  over 
the  control  of  the  local  electric  vehicle  business,  to  in- 
stall universal  battery  and  garage  service,  to  initiate  an 
advertising  and  publicity  campaign,  and  to  inaugurate 
local  electric  taxicab  service  as  a  means  of  interesting 
the  public  in  the  electric  vehicle. 

W.  H.  Johnson,  vice-president  of  the  Philadelphia 
Electric  Company,  expressed  his  personal  interest  in  the 
electric  vehicle,  and  declared  that  the  high  initial  cost 
of  the  electric  can  be  overcome  by  salesmanship. 

W.  .W.  Freeman,  vice-president  of  the  Union  Gas  & 
Electric  Company,  Cincinnati,  pointed  out  that  where 
active  work  has  been  devoted  to  the  electric  vehicle, 
excellent  results  have  been  accomplished,  and  said  he 
hoped  that  the  good  work  might  go  on. 

A.  W.  Young  of  the  Public  Service  Electric  Company, 
Newark,  N.  J.,  declared  his  confidence  in  the  electric 
vehicle,  and  told  about  the  success  of  the  New  Jersey 
company  in  holding  its  electric  vehicle  customers  by 
means  of  its  inspection  service. 

George  B.  Foster,  Commonwealth  Edison  Company, 
Chicago,  declared  that  the  electric  vehicle  business  is 
well  worth  the  effort,  and  cited  the  results  that  are 
being  obtained  in  Chicago.  He  admitted,  however,  that 
prejudice  against  the  electric  vehicle  often  exists  within 
an  electric  company's  own  ranks,  and  pointed  out  that 
unless  this  is  checked  such  prejudice  may  be  imparted 
by  the  employees  to  the  public. 

The  Electric  in  New  York's  Transportation 
Situation 

J.  W.  Lieb,  Jr.,  vice-president  of  the  New  York 
Edison  Company,  called  attention  to  the  opportunity 
before  the  electric  vehicle,  offering  as  it  does  a  solution, 
for  the  transportation  problem  in  cities.  "The  terminal 
charges  in  a  metropolis  like  New  York,"  said  Mr.  Lieb, 
"often  total  more  than  the  cost  of  haulage."  Where 
electric  vehicles  are  sold  in  fleets,  said  the  speaker, 
battery  difficulties  are  relegated  to  second  place. 

"Serious  problems  incidental  to  the  high  price  of  coal 
and  the  rising  cost  of  supplies  of  all  kinds,  make  these 
trying  times  for  the  central  station  executive,"  con- 
tinued Mr.  Lieb.  With  such  officials  preoccupied  with 
their  larger  administrative  problems,  said  the  speaker, 
it  is  not  likely  that  promotion  efforts  just  at  this  time 
will  secure  the  attention  and  results  that  might  be  ac- 
complished under  more  normal  condiions. 

Frank  W.   Frueauff  of  H.   L.   Doherty   &   Company, 
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New  York  City,  particularly  emphasized  the  points  of 
"a  mental  attitude  of  prejudice"  against  the  electric,  and 
the  need  for  better  salesmanship,  both  of  which  had 
been  mentioned  by  previous  speakers.  Mr.  Frueauff 
suggested  that  the  latter  problem  is  one  which  should 
be  laid  before  the  Commercial  Section  of  the  N.  E.  L.  A. 
for  the  development  of  a  selling  plan.  He  urged  that 
the  central  station  executive  impress  upon  his  salesmen 
the  idea,  for  example,  that  each  horse-drawn  or  gaso- 
line vehicle  is  virtually  an  isolated  plant  which  might 
be  replaced  by  electric  power. 

Referring  to  the  objection  of  high  first  cost  of  the 
electric  vehicle,  P.  D.  Wagoner,  General  Vehicle  Com- 
pany, reminded  the  audience  that  an  electric  truck's 
life  is  from  three  to  five  times  that  of  a  corresponding 
gasoline  truck,  and  urged  that  the  price  of  the  gasoline 
truck  be  multiplied  by  such  a  factor  when  making  any 
comparison  of  the  first  costs  of  the  two  types  of 
vehicle. 


NIAGARA  FALLS  INDUSTRIES 

PLEDGE  GOVERNMENT  SUPPORT 

Electrochemical   Plants  in   Position  to   Be  of  Great 

Service — Additional  Protection  Given  to  Power 

and  Industrial  Properties 

Large  electrochemical  and  power  industries  at  Ni- 
agara Falls  and  Buffalo,  N.  Y.,  have  pledged  their  sup- 
port to  the  government  in  the  present  situation  with 
Germany.  Assurances  have  been  given  that  in  the  event 
of  war  these  valuable  plants  will  be  turned  over  to  the 
government  if  they  are  needed.  Several  months  ago 
the  Industrial  Preparedness  Committee  completed  a 
survey  of  industries  at  Niagara  Falls,  at  the  direction 
of  the  Naval  Advisory  Board.  This  information  is  now 
available  to  both  the  Navy  and  War  Departments.  Al- 
most every  chemical  and  manufacturing  plant  in  Ni- 
agara Falls  is  making  some  product  that  can  be  directly 
or  indirectly  used  for  war  purposes.  The  products  of 
many  of  the  electrochemical  plants  are  used  in  the 
manufacture  of  explosives.  There  are  other  plants  that 
can  be  converted  into  munitions  factories  without  much 
difficulty. 

Francis  A.  J.  FitzGerald,  president  of  the  FitzGerald 
Laboratories,  Inc.,  of  Niagara  Falls  and  president  of 
the  American  Electrochemical  Society,  told  a  corre- 
spondent for  the  Electrical  World  that  the  society  is 
willing  to  co-operate  with  any  government  department 
regarding  the  products  of  electrochemical  industries 
and  their  adaptability  to  war  purposes.  He  said  the 
public  relations  committee  of  the  society  has  already 
offered  its  services  to  the  government.  Mr.  FitzGerald 
is  chairman  of  the  committee  and  F.  Austin  Lidbury 
of  the  Oldbury  Chemical  Company  and  Dr.  E.  G.  Ache- 
son  of  the  Acheson  Graphite  Company  are  members. 

"Niagara  Falls  electrochemical  industries  are  pre- 
pared to  render  an  invaluable  service  to  the  War  De- 
partment," said  Mr.  Fitzgerald.  "Of  course  a  shortage 
of  electric  power  is  now  seriously  affecting  these  west- 
ern New  York  industries,  but  in  time  of  need  all  avail- 
able power  could  be  diverted  to  their  use." 

Chlorates,  which  are  manufactured  at  several  of  the 
upriver  plants,  are  used  extensively  in  the  manufacture 
of  explosives.  One  plant  makes  chlorine  for  the  Du 
Pont  Powder  Company's  Niagara  Falls  branch.  Elec- 
trodes used  in  many  Canadian  munitions  plants  are  the 
products  of  the  Star  Electric  Company  and  the  Acheson 
Graphite  Company. 

The  Schoellkopf  Aniline  &  Chemical  Works,  Inc.,  of 
Buffalo,  the  largest  manufacturers  of  aniline  colors  and 
coal-tar  products  in  the  United  States,  can  easily  be 
converted  into  the  manufacture  of  chemicals  for  explo- 


sives and  munitions.  The  company  is  now  involved  in 
the  erection  of  additions  and  improvements  to  its  plant 
involving  the  expenditure  of  almost  $5,000,000.  This 
is  one  of  the  largest  users  of  electric  energy  in  western 
New  York. 

Since  the  situation  with  Germany  has  reached  such 
an  acute  stage  additional  protection  has  been  given  to 
these  large  electrochemical  and  power  industries  along 
the  American  Niagara  frontier.  At  the  Niagara  Falls 
Power  Company  the  force  of  guards  has  been  doubled, 
and  no  one  without  authority  is  allowed  to  approach  the 
grounds.  At  the  Hydraulic  Power  Company  similar 
conditions  prevail,  and  a  special  force  of  armed  guards 
has  been  retained  by  the  large  Niagara  Falls  electro- 
chemical industries,  which  are  co-operating  with  each 
other  in  the  matter  of  protection.  Because  of  the  ab- 
sence of  the  Seventy-fourth  Regiment  and  the  Third 
Field  Artillery  of  the  New  York  National  Guard  from 
Buffalo,  it  is  reported  that  two  New  York  City  regi- 
ments will  be  moved  to  the  American  Niagara  frontier 
to  protect  important  industries.  Both  Buffalo  regi- 
ments are  on  the  Mexican  border. 


CO-OPERATION  OF  ENGINEERS 

FOR  DEFENSE  AND  RESEARCH 

Government    Should    Spend    Large    Sums    in    the 
Encouragement  of  Research,  Says  Elihu  Thomson 
at  Boston  Banquet 

Readiness  to  co-operate  with  the  government  in  all 
emergencies,  was  the  underlying  thought  expressed  at 
the  eighth  annual  banquet  of  engineers  of  Boston  and 
vicinity,  held  at  the  Boston  City  Club  on  Feb.  7.  Prof. 
C.  A.  Adams  of  Harvard  University  was  toastmaster, 
and  451  engineers  representing  all  branches  of  the  pro- 
fession were  in  attendance.  Richard  A.  Hale,  presi- 
dent of  the  Boston  Society  of  Civil  Engineers,  urged 
comprehensive  work  along  the  line  of  water  storage 
development  by  co-operation  among  beneficiaries.  Presi- 
dent Ira  N.  Hollis  of  the  American  Society  of  Mechan- 
ical Engineers  outlined  the  work  of  the  National  En- 
gineering Council  with  respect  to  preparedness,  and 
Professor  Adams  emphasized  the  importance  of  insti- 
tuting engineering  standards  in  symbols  and  termi- 
nology as  a  means  of  bringing  all  branches  of  the  en- 
gineering profession  together  for  the  public  welfare. 

Dr.  Elihu  Thomson,  consulting  engineer,  General 
Electric  Company,  spoke  emphatically  regarding  the  im- 
portance of  research  in  the  field  of  pure  science  as 
leading  up  to  engineering  developments  and  triumphs. 
The  present  emergency,  the  speaker  declared,  empha- 
sizes the  need  of  encouraging  scientific  investigation. 
"The  United  States  has  much  room  for  improvement  in 
this  direction,  viz.,  supporting  research  for  its  own 
sake,"  said  Dr.  Thomson.  He  cited  Lord  Kelvin  as  an 
instance  of  a  scientist  and  engineer  combined  and 
brought  out  the  point  that  had  Lord  Kelvin's  advice  as 
a  physicist  been  followed  in  the  operation  of  the  first 
Atlantic  cable,  the  initial  failure  would  probably  have 
been  obviated. 

To  neglect  our  industrial  needs  now,  Dr.  Thomson 
pointed  out,  would  amount  to  political  suicide.  We 
should  have  been  prepared  years  ago  for  such  a  crisis. 
he  said,  but  in  a  democracy  discussion  in  public  threat- 
ens the  progress  of  necessary  secret  measures  of  de- 
fense, since  an  appropriation  ordinarily  cannot  be 
obtained  without  exhaustive  airing  of  particulars.  We 
need  a  definite  program  laid  out  by  engineers  and  fol- 
lowed with  all  speed.  Our  government  should  spend 
large  sums  in  the  encouragement  of  research  and  every 
higher  educational  institution  should  include  science  in 
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Dr    Hugh  Cabol   of   Boston  ■ddressed  the  meeting 
upon  hia  experiencee  In  charge  of  a  Harvard  unil   In 
nee,  and  the  evening  closed  with  en  Illustrated  lee 
tare  on  submarines  bj    E.   ll.   Bwerts,  Buperintendenl 
of  the  Pore  River  Shipbuilding  Corporation. 


ELECTRICAL  PORCELAIN  DISCUSSED 

Authorities   at   Joint    Meeting   of   American    Electro- 

Chemical  Society  and  Other  Chemical  Societies 

Outline  Developments  in  the 

Ceramic  Industry 

At  a  joint  meeting  of  the  American  Electrochemical 
Society,  American  Chemical  Society,  and  the  Society  of 
Chemical  Industry,  held  at  the  chemists'  Club,  New 
York  City,  on  Fridaj  evening,  Feb.  '.».  several  noted 
authorities  on  the  subject  of  ceramics  spoke  on  the 
history  and  manufacture  of  chemical  and  electrical 
porcelain  in  the  United  States.  Among  the  speakers 
were  Dr.  Minns,  director  of  the  New  York  State  School 
of  Clay  Working  and  Ceramics  at  Alfred,  L.  E.  Bar- 
ringer,  president  of  the  American  Ceramic  Society  and 
chief  engineer  of  the  department  of  insulation  of  the 
General  Electric  Company,  and  Dr.  Bleininger,  U.  S. 
government  expert  on  clays  and  clay  products. 

Dr.  Binns  gave  a  brief  resume  of  the  history  of  por- 
celain manufacture  and  then  explained  and  illustrated 
the  methods  used  here  and  abroad  in  the  making  of 
porcelain.  Mr.  Barringer  told,  with  the  aid  of  lantern 
slides,  how  porcelain  insulators  are  made  in  the  Gen- 
eral Electric  Company's  insulator  plant.  The  furnace 
used  in  this  plant  is  in  the  shape  of  a  long,  narrow 
tunnel,  the  heat  being  applied  to  the  products  in  the 
central  section  from  the  sides  and  top.  The  molds  are 
placed  on  flat-cars  that  pass  through  the  tunnel  at  a 
specified  speed.  While  in  the  tunnel  the  molds  are 
heated  and  cooled  gradually  by  this  method.  This  fur- 
nace has  been  in  continuous  operation  fourteen  months. 
He  mentioned  the  properties  of  porcelain  and  also  sev- 
eral drawbacks,  such  as  brittleness,  being  easily 
cracked,  cannot  stand  very  high  heat,  therefore  unsuit- 
able for  places  where  there  are  heavy  arcs.  Dr.  Blein- 
inger enlarged  on  the  properties  of  porcelain  from  the 
chemical  standpoint. 


FIRE  HAZARD  OF  HOUSEHOLD 

ELECTRICAL  APPLIANCES 

National  Board  of  Fire  Underwriters  Calls  Attention 

to  Fires  Caused  by  Careless  Handling 

of  Small  Devices 

The  National  Board  of  Fire  Underwriters  has  called 
attention  to  a  new  form  of  fire  peril  which  has  caused 
much  destruction.  Because  of  their  convenience,  small 
electric  devices,  such  as  pressing  irons,  curling  irons, 
toasters,  electric  pads  or  blankets,  electric  plate  warm- 
ers, and  electric  sterilizers  or  heaters  are  now  to  be 
found  in  almost  every  community.  If  these  were  used 
with  proper  care  the  danger  would  be  negligible,  but, 
unfortunately,  a  portion  of  their  users  do  not  realize  the 
peril  of  leaving  them  in  circuit  when  not  in  use.  In 
such  cases  these  devices  tend  to  become  overheated, 
whereupon  they  are  likely  to  set  fire  to  anything  com- 
bustible with  which  they  are  in  contact. 

According  to  the  fire  underwriters  most  of  these  fires 


ill,  bul   the  aggregate  loss  is  large,  and  occa 
in  tances  show  extensive  damage     Fires  of  this 

mull  a  special  peril  to  life,  being  most   frei|ii<  nt 

in  dwelling,  and  often  breaking  out  at  night.  A  char- 
acteristic example  is  that  in  which  an  electric  pressing 

iron  i     left   upon  the  Ironing  board,  with  the  circuit 

closed  and  tin  n  forgotten.  In  such  a  case  the  Are  mav 
not    occur   until   some   hours    later. 

This  form  Of  hazard  is  already  assuming  large  pro- 
portions. The  Actuarial  Bureau  of  the  National  Hoard 
of  Fire  Underwriters  In  one  day  noted  approximately 
LOO  reports  of  Ares  from  this  cause,  out  of  a  total  of 
2000  losses  in  the  day's  reports,  and  it  estimates  that 
small  electrical  devices  are  causing  fires  at  the  rate  of 
.'50,000  or  more  in  the  course  of  a  year. 

\|i.  I  of  these  fires,  it  is  claimed,  are  entirely  pre- 
ventable, and  are  due  to  carelessness  on  the  part  of  the 
p.  Various  "safety"  devices  have  been  added  by 
certain  of  the  manufacturers,  and  among  them  are  some 
thai  are  fairly  effective,  but  there  is  one  absolute  pre- 
caution which,  the  underwriters  say,  should  be  borne 
in  mind  at  all  times  by  every  user,  namely,  that  of  shut- 
ting off  the  current  when  the  device  is  not  in  use. 


CENTRAL  STATIONS  STRUGGLE 

WITH  FUEL  PROBLEMS 

Two  Companies  Negotiating  for  Desirable  Coal  Prop- 
erties to  Insure  Sufficient  Supply  at 
Reasonable  Cost 

In  order  to  improve  existing  fuel  conditions  the  Gen- 
eral Gas  &  Electric  and  Eastern  Power  &  Light  Com- 
panies have  taken  under  advisement  the  policy  of  fur- 
nishing fuel  to  their  subsidiary  properties  through  the 
purchase  or  lease  of  some  desirable  coal  properties.  A 
careful  investigation  has  been  made  of  certain  coal 
properties  and  options  taken  on  them.  The  closing 
of  these  options  will  depend  upon  tests  now  under  way 
at  the  plants  of  subsidiary  companies  and  under  actual 
operating  conditions. 

The  subsidiaries  of  the  General  Gas  &  Electric  and 
Eastern  Power  &  Light  Companies  are  now  using  250,- 
000  tons  of  coal  per  annum,  and  the  demand  is  con- 
stantly on  the  increase.  It  is  felt  that  with  relatively 
steady  load  conditions  on  the  combined  utility  proper- 
ties, provision  for  storage  at  the  mines  and  the  present 
storage  capacity  at  the  several  subsidiary  plants  it 
will  be  possible  to  operate  the  mines  at  a  uniform  out- 
put during  the  entire  year,  so  that  with  selling  expense 
eliminated,  these  utilities  should  secure  coal  at  a  very 
favorable  rate  after  Sept.  1,  1917. 

Commenting  on  the  fuel  situation  W.  S.  Barstow, 
himself  a  well-known  utility  man  and  consulting  engi- 
neer and  head  of  the  companies  in  question,  said : 

"One  of  the  most  important  items  of  expense  which 
a  large  public  utility  company  is  obliged  to  consider  is 
its  fuel  cost.  In  very  large  properties  with  high  load 
factors,  the  coal  item  is  the  greater  part  of  the  oper- 
ating expense. 

"Prior  to  the  European  war  the  price  of  coal  was 
fairly  uniform,  from  year  to  year  and  season  to  season, 
owing  to  the  comparatively  quiet  business  conditions 
and  a  favorable  labor  situation.  There  was,  of  course, 
a  natural  upward  tendency  in  price,  due  to  the  steadily 
increasing  cost  of  labor  and  other  factors  of  general 
progress,  but  these  increases  were  readily  absorbed  by 
the  steady  improvement  in  power-house  efficiency.  But 
with  the  starting  up  of  munitions  plants,  the  suddenly 
increased  demands  of  the  shipbuilding  industry,  in- 
creased freight  transportation  and  the  springing  up  of 
hundreds  of  new  manufacturing  enterprises  there  was 
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brought  about  a  condition  in  the  coal  industry  which  is 
-without  parallel  and  which  is  likely  to  continue  for  an 
indefinite  period.  With  the  demand  for  coal  doubling 
every  four  years,  under  fairly  normal  conditions,  it 
does  not  seem  likely  that  the  price  will  return  to  the 
basis  of  two  or  three  years  ago,  even  though  the  war 
should  prove  of  short  duration.  In  fact,  it  is  not  prob- 
able that  anything  short  of  a  serious  industrial  panic 
will  ever  again  bring  coal  back  to  its  former  price  level. 

"Up  to  the  middle  of  last  year  many  public  utility 
companies  were  able  to  purchase  coal  at  the  mines  at 
from  70  to  90  cents  per  ton.  They  are  now  paying  an 
average  price,  on  yearly  contracts,  of  $1.55  per  ton  at 
the  mines,  and  at  the  present  moment  no  contract  for 
future  delivery  can  be  made  for  less  than  $2.50  per 
ton.  Those  companies  which  are  buying  in  the  open 
market — and  many  of  them  must  get  part  of  their 
supply  thus,  owing  to  delays  in  delivery  on  contract 
coal — are  paying  from  $4.25  to  $5  per  ton  at  the  mine. 

"Of  course,  the  price  to  manufacturers  has  increased 
proportionately.  But  the  manufacturer,  when  he  finds 
it  too  costly  to  make  his  own  power,  has  the  central 
station  with  its  fixed  rates  to  fall  back  upon.  Many 
have  already  done  this.  Many  others  are  signing  con- 
tracts for  power  who,  a  few  months  ago,  gave  scant 
attention  to  electric  drive." 


MASSACHUSETTS  UTILITY 

PRACTICES  LOOKED  INTO 

Rate  and  Contract  Publication,  Meter  Standardization 

and  Service  Supply  Discussed  Before 

Legislative  Committee 

Publication  of  all  existing  rates  and  contracts  for 
electric  service,  the  transfer  of  meter  supervision  to  the 
sealer  of  weights  and  measures,  and  the  enforcement  of 
•electrical  supply  beyond  normal  limits  of  distribution 
were  advocated  in  two  recent  hearings  before  the  com- 
mittee on  public  lighting  of  the  Massachusetts  Legis- 
lature, opposition  being  voiced  by  the  Massachusetts 
Electric  Lighting  Association  and  other  representative 
■central  station  interests.  F.  J.  Southgate,  Worcester, 
Mass.,  a  former  electrical  contractor,  appeared  in  behalf 
of  the  printing  of  all  rates  and  contracts  by  central  sta- 
tion and  power  companies,  with  the  date  of  publication 
on  all  schedules,  the  forbidding  of  changing  prices  prior 
to  their  posting  and  the  filing  of  complete  copies  with 
the  Gas  and  Electric  Light  Commission.  The  speaker 
contended  that  discrimination  has  arisen  through  the 
granting  of  special  rates  to  contractors  for  window  dis- 
play lighting. 

Upon  request  of  the  committee,  Chairman  A.  R.  Weed 
of  the  Gas  and  Electric  Light  Commission  said  that  the 
statutes  require  the  electric  companies  to  furnish  such 
information  as  the  board  requires  relative  to  rates  in 
vogue,  and  that  in  1912  the  commission  issued  an  order 
requiring  the  filing  of  all  schedules  and  special  contracts 
and  all  changes  in  rates.  In  1916  the  order  was  re- 
issued, as  it  appeared  that  in  one  or  two  instances 
it  was  not  being  fully  complied  with.  These  data  are 
open  to  the  public  upon  request  at  the  office  of  the  com- 
mission, and  in  view  of  the  rapid  advance  of  the  elec- 
trical industry  and  the  frequent  changes  in  rates  that 
are  not  only  necessary,  but  desirable  and  in  the  public 
interest,  the  commission  has  not  felt  it  necessary  to 
recommend  legislation  requiring  the  printing  of  all 
rates  in  force.  The  board  can  apply  to  the  courts  in 
case  any  company  disregards  its  instructions.  The 
elimination  of  special  contracts  is  proceeding  in  due 
course.  Everett  W.  Burdett,  for  the  Massachusetts 
Electric  Lighting  Association,  said  that  at  the  time  of 
the  consolidation   of  the  Edison   Electric   Illuminating 


Company  of  Boston  and  the  Boston  Electric  Light  Com- 
pany, about  1500  special  contracts  were  in  vogue.  These 
have  been  eliminated  as  fast  as  possible,  until  to-day 
only  seven  or  eight  remain. 

W.  Rodman  Peabody,  for  the  Turners  Falls  Power  & 
Electric  Company,  objected  to  the  proposed  legislation 
on  the  ground  that  scarcely  any  two  contracts  for  hydro- 
electric power  are  the  same  in  terms,  on  account  of  the 
differences  in  conditions  prevailing  among  customers 
of  such  companies.  These  companies  are  required  to' 
file  such  contracts  with  the  Gas  and  Electric  Light  Com- 
mission, and  in  case  printing  should  be  required  the 
burden  would  be  very  severe.  The  speakers  on  behalf 
of  the  companies  disclaimed  any  desire  to  suppress 
rates,  but  contended  that  present  provisions  for  their 
publicity  are  sufficient. 

Meter  Standardization 

Placing  all  electric  meters  under  the  supervision  of 
the  sealer  of  weights  and  measures  was  advocated  by 
the  Dorchester  (Mass.)  Board  of  Trade.  J.  W.  Cowles, 
superintendent  of  the  department  of  installations  Bos- 
ton Edison  company,  explained  to  the  committee  the 
care  taken  to  insure  accuracy  in  meter  service,  empha- 
sizing the  factory,  laboratory  and  installation  tests  con- 
ducted by  the  Boston  company.  On  Feb.  1  there  were 
106,700  meters  in  service  on  the  Edison  system  and  the 
company  now  makes  75,000  routine  tests  of  meters  an- 
nually, the  period  ranging  from  two  to  twenty-four 
months  per  meter,  depending  upon  size  and  type.  In 
case  of  complaint  against  a  meter,  the  records  of  the 
billing  and  accounting  department  are  checked,  after 
which  a  special  test  is  made  of  the  meter  in  service  and 
reports  made  to  the  billing  department  and  customer 
as  to  the  finding.  The  customer  is  charged  nothing  for 
this  test,  but  is  informed  that  if  he  is  not  satisfied  the 
meter  can  be  given  a  check  test  by  the  Gas  and  Electric 
Light  Commission  at  a  cost  usually  running  between 
$1.50  and  $5.  In  case  the  customer  is  correct,  he  does 
not  have  the  meet  this  additional  outlay.  On  the  Edi- 
son system  seventy-five  technically  trained  men  are 
constantly  engaged  in  meter  testing,  and  demand  as  well 
as  integrating  meters  are  tested  regularly. 

Unprofitable  Service  Extensions 

One  of  the  bills  before  the  committee  required  the 
Boston  Edison  company  to  furnish  service  within  ninety 
days  upon  written  demand  whenever  six  residential  cus- 
tomers on  any  street  or  private  way  where  wires  may  be 
laid,  owning  property  within  1000  ft.  (of  the  street), 
and  within  1  mile  of  existing  service.  L.  L.  Elden,  elec- 
trical superintendent  of  the  company,  outlined  the 
method  of  handling  extensions  of  doubtful  profit.  In 
such  cases,  where  one  customer  desires  service,  he  is 
asked  to  guarantee  a  return  on  the  cost  of  extension 
spread  over  usually  from  three  to  five  years.  The  en- 
ergy consumed  is  credited  against  his  guarantee,  and  if 
other  customers  are  connected,  all  their  payments  for 
energy  are  credited  against  the  first  consumer's  guar- 
antee. Only  five  guarantees  were  asked  for  by  the  com- 
pany in  the  past  year  in  the  entire  Edison  territory  of 
600  square  miles.  Mr.  Elden  said  that  in  general  un- 
derground distribution  costs  five  or  six  times  as  much 
as  overhead  supply.  The  guarantee  is  based  upon  yield- 
ing a  fair  return  upon  the  investment,  including  main- 
tenance and  depreciation.  Thus,  a  250-ft.  extension 
costing,  say,  $185,  would  be  expected  to  carry  a  guar- 
antee of  about  $27  per  year,  while  the  same  length  of 
underground  extension,  costing  perhaps  $800,  would  de- 
mand a  return  of  $120.  Renewal  of  the  poles  every 
twelve  years  would  be  necessary,  but  generally  inside 
of  two  or  three  years  the  territory  develops  sufficiently 
to  extinguish  the  initial  burdens  of  the  remote  customer. 
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Illinois  Commission  Takes  Stand    That 

l  Itlmate    l  m   ol    Service    Determines 

Rate)    Not      \!>|iaratn>.      In    the    C8 

Redmond  versus  Beat  St,  Louis  Light 

A    Town-    Company    wherein    reparation 

is  asked  for  alleged  overpayments  on 

electric    lulls    for   service   rendered    to    B 

moving-picture  theater  under  ■  li^ht- 

ine;   rate    instead    of   ■    power    rate,    the 

state    Public    Utilities   Commission   of 

Illinois  takes  a  different  position  from 
that  Of  the  New  York  first  district  coin- 
mission  in  Vandeau  Amusement  Com- 
pany  versus   Edison   Electric    llluminat- 

ing  Company  of  Brooklyn  (1916-E.  P. 

U.  R.  1046),  and  follows  somewhat  the 
position  ol'  the   Montana  commission  in 

Orpheum  Theater  versus  Helena  Light 
A  Power  Company  (1917- A.  P.  U.  K. 
66). 

The  complainant's  theater  takes 
three  classes  of  service  from  the  re- 
spondent's mains,  namely,  general  light- 
ing, sign  lighting,  and  spot-lighting  for 
the  moving-picture  screen.  To  convert 
the  electricity  used  for  the  moving- 
picture  machine  from  alternating1  cur- 
rent to  direct  current,  the  complainant 
has  installed  a  motor-generator  set, 
which  is  metered  on  the  alternating- 
current  side,  thereby  throwing  all  losses 
upon  the  consumer.  The  complainant 
avers  that  this  is  a  power  service  in- 
asmuch as  the  motor-generator  set  is 
of  itself  a  power  device.  The  respond- 
ent avers  that  the  use  to  which  the 
moving-picture  machine  is  put,  lighting, 
should  prevail  as  classification  for  the 
service. 

The  New  York  commission,  in  the 
Vandeau  case,  has  held  that  this 
sort  of  service  to  moving-picture  the- 
aters is  power.  The  Illinois  commission 
holds  that  the  ultimate  use  to  which 
the  service  is  put  in  reality  determines 
the  classification;  and  also  holds  that 
the  service  rendered  the  complainant's 
motion-picture  machine  approaches  a 
power  characteristic  and  should  receive 
recognition  as  such  in  a  properly  classi- 
fied rate. 

In  discussing  classification  of  utility 
service,  the  commission  says,  in  part: 

"The  question,  therefore,  may  be  nar- 
rowed down  to  one  of  whether  the  serv- 
ice in  question  is  used  for  lighting  pur- 
poses or  for  power  purposes.  Here 
again  the  obvious  intent  of  the  company 
in  developing  its  schedule  of  rates  and 
classifying  the  same  must  be  consid- 
ered, since  these  schedules  return  to 
the  utility  a  certain  net  revenue,  which, 
for  the  purpose  of  this  proceeding,  may 
be  considered  just  and  reasonable  in 
amount.  The  reasons  for  making  a  dif- 
ferent rate  for  lighting  and  power  pur- 
poses are  perhaps  three  in  number. 
The  first  reason  is  because  of  differ- 
ences in  the  customer's  characteristics 


in  utilising  the    en  ice,  (.<  .  <  he  ho 

u    e.     the     t  in..-       (.1"    day     and     quantil  les 

i  because  of 

differences  In  the  quality  of  service 
rendered  i>y  the  company,  due  to  the 
fad  that  voltage  fluctuations  for  power 
service  need  not  be  confined  within  the 

required    for   sdequate   lighting 

Service,  and   further  due  In  the  fact  that 

the  expen  s  of  maintaining  the  cus- 
tomer's installation  may  he  dissimilar 
for  the  two  (dasses  of  service.  The 
third    reason    is    because   of   differences 

which  may  exist  in  the  value  of  the 
service    to    these    classes    of    consumers, 

which    takes   cognizance   of   the   costs 

at  which  the  service  might  he  replaced 
by  other  means  and  the  relative  advan- 
tages   which    such    other    means    might 

possess    for    performing    the    d< 
fund  ions. 

"It  must  be  appreciated  that  in  de- 
veloping rates  to  serve  lighting  con- 
sumers, and  rates  to  serve  power  con- 
sumers, the  characteristics  and  the 
character  of  service  necessary  on  the 
average  for  each  of  these  classes  of 
consumers  must  be  considered;  that  is, 
it  is  because  the  average  lighting  con- 
sumer and  the  average  power  consumer 
have  different  characteristics  that  the 
difference  in  the  rates  is  permissible, 
and  it  would  be  obviously  impracticable 
to  compare  the  characteristics  of  an  in- 
dividual lighting  consumer  with  the 
characteristics  of  an  individual  power 
consumer.  Consequently,  it  would,  there- 
fore, be  unfair  to  assume  that  a  long- 
hour  lighting  user  is  entitled  to  power 
rates,  since  to  give  him  such  rates 
would  destroy  the  average  previously 
established  for  the  lighting  class  of 
consumers,  and  in  the  case  of  a  large 
consumer,  might  materially  alter  the 
characteristics  of  the  class  as  a  whole. 
It  would  appear  that  since  the  classifi- 
cation of  rates  is  based  upon  these 
fundamental  characteristics  for  the 
various  classes  of  service,  the  manner 
by  which  the  ultimate  service  is  ob- 
tained or  the  intermediary  which  is 
used  in  obtaining  it  is  not  of  great  im- 
portance, provided  the  use  of  this  inter- 
mediary does  not  materially  affect  the 
essential  characteristics  of  the  ultimate 
use  of  the  service.  An  instance  in 
which  the  use  of  the  intermediary  does 
materially  influence  these  character- 
istics exists  in  the  case  of  service 
rendered  for  charging  storage  batteries, 
since  the  conditions  under  which  the 
batteries  are  ultimately  used  are  in  no 
way  reflected  in  the  conditions  under 
which  the  utility  service  is  used  for 
charging  the  batteries. 

"Power  rates  are  not  fixed  because 
of  the  fact  that  power  service  is  usually 
rendered  to  a  specific  piece  of  me- 
chanical equipment  called  the  motor, 
but  are  rather  determined  by  the  in- 
herent characteristics  which  power  ap- 
plications have.  Neither  are  lighting 
rates  fixed  by  the  fact  that  the  elec- 
tricity is  purchased  for  application  to 
the  terminals  of  an  apparatus  for  giv- 
ing light,  but  are  rather  determined  by 
the  fact  that  the  lighting  consumers,  as 
a  class,  have  certain  inherent  character- 
istics in  their  use  of  the  service,  which 
go  to  determine  the  expense  to  the 
utility  of  furnishing  the  service." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  mid 
other  public-utility  companies. 


Concurrent     Negligence    for    Fault] 

<  oust  ruction   and    Maintenance. — Where 

an  injury  from  a  colli  ion  is  due  both 

to  a  runaway  horse  and  to  the  obstruc- 
tion of  a  telegraph  pole,  both  the  runa- 
way and  the  obstruction  may  be  re 
raided  as  the  proximate  cause,  but  the 
runaway,  though  a  proximate  < 
will  not  relieve  the  telegraph  company 
from  liability,  if  the  injury  would  not 
have  resulted  but  for  the  negligent  ob- 
struction, it  was  held  by  the  Court  of 
Appeals  of  Kentucky  (189  N.  W.  707). 
Where  a  telegraph  pole  was  out  of  line 
with  the  other  poles,  and  was  4..r>  ft. 
from  the  fence,  and  a  foot  from  the 
traveled  portion  of  the  road,  it  was  for 
the  jury  to  say  whether  it  was  on  or 
so  close  to  the  traveled  way  as  to  make 
it  dangerous  or  unsafe  for  the  traveling 
public. 

Furnishing  Safe  Place  to  Work  for 
Employees  of  Independent  Contractor. — 

The  Supreme  Court  of  Vermont  held  in 
(99  A.  241)  Richards  vs.  Consolidated 
Lighting  Company  that  where  the  de- 
fendant arranged  with  a  traction  com- 
pany to  have  such  company  remove  its 
ashes  as  required,  and  the  traction  com- 
pany engaged  another  to  perform  the 
work,  a  teamster  of  such  third  person 
carrying  away  the  ashes,  the  defendant 
merely  directing  removal  according  to 
necessity,  is  not  an  employee  of  defend- 
ant for  whose  negligence  it  is  liable. 
An  owner  does  not  owe  to  a  person  em- 
ployed on  his  premises  in  the  service  of 
an  independent  contractor  any  duty  to 
furnish  a  safe  working  place,  yet  as 
such  employee  is  on  the  premises  by 
invitation,  the  owner  if  retaining  con- 
trol must  exercise  reasonable  and 
proper  care  to  see  that  the  premises  are 
absolutely  safe. 

Compliance  with  Statute  Not  Evidence 
of  Proper  Construction.  —  While  the 
laws  prescribe  certain  rules  for  the  con- 
struction of  electric  lines,  compliance 
with  the  statute  is  not  evidence  of 
proper  construction,  it  was  held  by  the 
Supreme  Court  of  Washington  in  Haas 
vs.  Washington  Water  Power  Company 
(160  P.  954)  except  in  those  particulars 
covered  by  the  statute,  so  that  evidence 
that  by  the  use  of  lightning  arresters 
the  defendant  electric  power  company's 
wires  would  have  been  so  grounded  as 
to  prevent  excess  of  current  from  en- 
tering appellant's  premises  on  service 
wires  is  admissible.  Where  it  appeared 
that  the  defendant  took  the  only  practi- 
cal method  of  discovering  the  cause  of 
trouble  on  its  line,  and  there  was  a  con- 
flict in  the  testimony  of  its  witnesses 
as  to  the  amount  of  current  turned  on 
to  make  the  test,  whether  the  defendant 
was  guilty  of  negligent  operation  was 
held  for  the  jury. 
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Electrical  Goods  in  Cuba. — A  report 
on  "Electrical  Goods  in  Cuba,"  by  Philip 
S.  Smith,  special  agent  of  the  govern- 
ment, has  just  been  published  by  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce. A  copy  of  this  publication, 
known  as  special  agents'  series  No.  128, 
will  be  sent  on  receipt  of  5  cents. 

Cincinnati    Company    Makes    Refund. 

— On  account  of  a  compromise  reached 
between  the  city  of  Cincinnati  and  the 
Union  Gas  &  Electric  Company  on  the 
Cincinnati  electric  rate,  the  company 
is  refunding  to  consumers  about 
$30,000,  representing  the  difference  be- 
tween the  old  rate  and  the  ordinance 
rate  over  which  the  controversy  arose. 

Income  from  Electric   Cooking. — The 

sale  of  energy  by  the  Washington 
Water  Power  Company  of  Spokane, 
Wash.,  for  cooking  has  made  a  notable 
advance  during  the  past  year,  it  was 
stated  in  the  company's  annual  report 
for  1916.  The  present  annual  income 
from  this  source  is  in  excess  of  $50,000, 
and  it  is  expected  that  this  will  be 
doubled  during  1917. 

New  Plant   for   Port    Arthur,   Tex. — 

According  to  an  official  announcement, 
the  Port  Arthur  Light  &  Power  Com- 
pany will  erect  a  new  power  generat- 
ing station  shortly  at  an  approximate 
cost  of  $400,000.  The  plant,  which 
will  be  built  near  the  existing  sta- 
tion, will  be  constructed  on  the  unit 
plan,  provision  to  be  made  for  future 
extensions  up  to  an  ultimate  capacity 
of  28,000  kw. 

"Here  We  Are." — The  first  issue  of 
a  new  company  paper  entitled  "Here 
We  Are"  has  been  issued  for  distribu- 
tion among  the  employees,  officers  and 
owners  of  the  Georgia  Railway  & 
Power  Company,  Georgia  Railway  & 
Electric  Company,  Atlanta  Gas  Light 
Company,  Atlanta  Northern  Railway 
Company,  Suburban  Gas  &  Electric 
Company  of  Decatur,  Ga.,  and  Carroll- 
ton   (Ga.)   Electric  Company. 

1917  New  York  City  Electric  Vehicle 
Handbook  Now  Ready. — The  handbook 
showing  the  locations  of  all  electric  au- 
tomobile charging  stations  in  New  York 
City  and  vicinity,  published  annually 
by  the  New  York  Electric  Vehicle  As- 
sociation, together  with  route  maps,  is 
now  ready  for  distribution.  It  will  be 
sent  free  to  any  one  requesting  it.  The 
1917  edition  has  several  features — in- 
formation as  to  the  maximum  amperage 
and  voltage  available  at  different  charg- 
ing stations;  the  house  service  may  be 
obtained,  and  prices  charged  for  boost- 
ing. Besides  this  there  are  clear,  con- 
cise instructions  as  to  boosting,  and  the 
possibilities  it  gives  to  obtain  additional 
mileage  in  short  order.  The  maps  in 
the  pamphlet  show  a  tremendous  in- 
crease in  the  number  of  charging  sta- 
tions recently  established  within  the 
hundred  miles  centering  around  New 
York  City,  and  an  increase  also  in  the 
facilities  of  the  stations  already  in  ex- 
istence to  meet  the  constantly  greater 
demands  upon  them.  New  York  City's 
map,  including  the  Bronx,  is  dotted  with 
the  little  red  squares  that  mean  charg- 
ing stations,  while  many  of  them  are 
also  fitted  for  garage  service. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Tax  on  Energy  Sold  Outside  City 
by  Municipal  Plant. — The  Tacoma, 
Wash.,  city  council  has  adopted  a  res- 
olution favoring  a  gross  income  tax  on 
city  light  plants  for  the  sale  of  power 
outside  city  limits.  This  resolution 
seeks  to  eliminate  one  of  the  strongest 
arguments  of  the  opponents  to  home 
rule  legislation,  allowing  municipally 
owned  utilities  to  sell  water,  light  and 
power,  or  extend  street  car  lines  out- 
side city  limits.  One  of  the  strongest 
arguments  against  the  bill  is  that  city 
owned  plants  are  not  subject  to  taxa- 
tion. 

Lehigh  Valley  May  Electrify  Part  of 
Main  Road.— The  Lehigh  Valley  Rail- 
road is  investigating  the  feasibility  of 
electric  operation  of  its  main  line,  from 
Jersey  City  to  Wilkes-Barre,  about  176 
miles,  and  the  Mahanoy  and  Hazleton 
division,  from  Penn  Haven  Junction  to 
Mount  Carmel,  about  52  miles.  It  is 
planned  to  employ  the  generating  plants 
of  the  Lehigh  Coal  &  Navigation  Com- 
pany at  Harwood  and  Hauto,  with  the 
installation  of  new  power  units  and 
necessary  transmission  system.  The 
improvement  is  estimated  to  cost  about 
$11,000,000. 

Movement  for  Increased  Adoption  of 
Metric     System     Gaining     Headway. — 

During  the  sixty-ninth  meeting  of  the 
American  Association  for  the  Ad- 
vancement of  Science,  in  New  York 
during  Christmas  week,  1916,  a  con- 
ference was  held,  designated  the  "me- 
tric conference,"  at  which  were  pres- 
ent representatives  of  national  busi- 
ness organizations,  the  United  States 
Department  of  Commerce,  and  men 
prominent  in  engineering  and  educa- 
tional work.  The  object  of  this  con- 
ference was  to  discuss  the  Pan-Amer- 
ican use  of  the  metric  system.  Its 
outcome  was  the  formation  of  a  per- 
manent organization  to  be  known  as 
the  American  Metric  Association,  to 
further  the  adoption  of  the  interna- 
tional meter,  gram  and  liter,  which 
have  been  legalized  in  the  United 
States  since  1886.  The  officers  of  the 
association  are  as  follows:  President, 
George  F.  Kunz;  first  vice-president, 
Wm.  Jay  Schieffelin;  second  vice-presi- 
dent, E.  P.  Albrecht;  third  vice-presi- 
dent, O.  E.  Stanley;  treasurer,  Arthur 
P.  Williams;  secretary,  Howard  Rich- 
ards, Jr.,  156  Fifth  Avenue,  New 
York.  The  executive  committee  con- 
sists of  H.  V.  Army,  Fred.  R.  Drake, 
A.  E.  Kennelly,  S.  W.  Stratton  and  W. 
P.  Wilson.  The  association  now  main- 
tains an  office  at  156  Fifth  Avenue, 
New  York,  and  is  especially  desirous 
of  receiving  catalogs  of  manufactur- 
ers who  use  the  metric  system  for  do- 
mestic or  export  purposes. 


Public  Utility  Monopoly  Bill  Before 
West  Virginia  Legislature. — What  is 
known  as  the  Johnson  bill,  designed 
to  prevent  the  duplication  of  public 
utilities,  is  now  before  the  legislature 
of  West  Virginia.  It  provides  that  no 
permit  shall  be  granted  by  the  State 
Public  Service  Commission  to  a  cor- 
poration to  furnish  telephone  service 
in  any  municipality,  or  to  furnish  heat, 
light,  water,  electricity,  transporta- 
tion or  other  like  service,  when  a  sim- 
ilar service  is  already  being  furnished 
by  another  corporation,  unless  the  com- 
mission finds  that  the  public  servict 
will  be  promoted  thereby.  The  bill  ha:i 
some  bitter  enemies  in  both  branches 
of  the  Legislature,  but  apparently  it  is 
favored  by  a  majority  of  the  members 
of  the  House. 

Bill  to  License  Pennsylvania  Elec- 
tricians.— Among  the  bills  introduced 
in  the  Pennsylvania  Legislature  was 
one  which  provides  for  the  examina- 
tion, licensing  and  registration  of  elec- 
tricians in  cities  of  the  second  and  third 
class.  The  act  defines  the  master  and 
journeymen  electricians.  The  bill  pro- 
vides that  sixty  days  after'  the  meas- 
ure becomes  a  law  it  shall  be  unlawful 
for  any  master  electrician  or  journey- 
man to  carry  on  or  work  at  the  busi- 
ness of  electrical  construction.  Appli- 
cation for  a  license  must  be  made  to 
the  head  of  the  electrical  bureau.  Li- 
censes shall  issue  upon  the  approval  of 
a  board  of  examiners,  who  are  to  be 
appointed  by  the  mayor  and  consist 
of  the  chief  city  electrical  inspector, 
one  inspector  from  the  National  Board 
of  Fire  Underwriters  and  two  compe- 
tent electricians  of  at  least  nine  years' 
experience  in  building  construction 
wiring,  and  not  connected  with  the  city 
government,  who  shall  examine  all  ap- 
plicants for  license  under  the  provi- 
sions of  this  act.  Master  electricians 
shall  pay  $5  and  journeymen  $1  as  an 
examination  fee. 

A  Bill  to  Create  Water  Power  De- 
velopment   Commission   for   New   York 

State.— Bill  No.  698  has  been  intro- 
duced into  the  New  York  State  As- 
sembly and  referred  to  the  committee 
on  ways  and  means,  creating  a  water 
power  development  commission  to  con- 
sist of  the  State  engineer  and  sur- 
veyer,  the  conservation  commissioner, 
the  attorney-general  and  the  superin- 
tendent of  public  works,  for  the  pur- 
pose of  investigating  the  character, 
value  and  extent  of  location  of  surplus 
waters  of  the  State  available  for  power 
or  other  electrical  developments.  The 
sum  of  $40,000  is  appropriated  for  ex- 
penses and  salaries.  The  members  of 
the  commission  shall  serve  without  ad- 
ditional compensation,  and  shall  report 
to  the  Legislature  Feb.  1,  1918.  It  is 
expected  that  the  measure  will  have 
the  support  of  the  majority  party  at 
Albany,  it  having  been  introduced  in 
the  Senate  by  Senator  Sage,  chairman 
of  the  Finance  Committee.  There  has 
also  been  presented  a  bill  amending 
Sec.  86  of  the  transportation  corpora- 
tions law,  by  prohibiting  the  charging 
or  collecting  of  rent  on  electric  meters 
either  directly  or  indirectly  by  public 
utilities. 
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Dallas  (  iui>   Discusses  Storage   Bat 
teri<  educational   balk   bj    G     I. 

Barrett,  w  [Hard  Btor 

i  pan  j    od     P( 
given   before   the   Dallae   Electric  Club 
and  Jovian  I  <eague  on  Feb.  6  on  the  nib 
Jed  of  "Storage  Bat  teriea." 

Street   I  Ighting  Specifications      \i  ■ 

Int    meeting  of   the    l'itt  burgb   Sec 
tiun  of  the  American  Institute  of  Elec- 
trical Engineers  and  of  the  [lluminat 
Ing   Engineering   Society    on    Feb.    18, 
W    B.   Reed,  consulting  engineer,  pre 

nted  ■  paper  on  "Street  Lighting 
Spocificat  ions." 

Ohio  Electric  Light  laaodatlon  Meet- 
lug.  Arrangements  are  being  made 
with  the  Cedar  Poinl  Resorl  Company 

to  hold  the  annual  convention  at  the 
Breakers  Hotel  during  the  week  begin- 
ning July  16.  It  is  the  intention  of  the 
^nation  to  hold  a  live-day  conven- 
tion  beginning  Monday   afternoon,  July 

it;.  The  calendar  of  standing  commit- 
tee meetings  for  the  remainder  of  the 
fiscal  year  follows:  Now-business  co- 
operations, Dayton,  March  11,  and 
Youngstown.  May  16;  station  operating, 
Cincinnati,  April  24;  transmission  and 
distribution,  Toledo,  Fob.  21,  and  Can- 
ton. April   11;  meter,  Toledo,  March  23. 

Mid-Winter  Meeting  of  Ohio  Station 
Operating  Committee. — The  Ohio  Elec- 
tric Light  Association  station  operating 
committee  held  its  mid-winter  meeting 
at  the  Hotel  Ohio  in  Youngstown  on 
Feb.  14.  The  following  program  was 
scheduled  for  the  morning:  "Selecting, 
Educating  and  Handling  Power-House 
Labor,"  by  H.  W.  Bromley  of  Youngs- 
town; "Safety  First  in  Power  Plants," 
by  Herman  George,  Youngstown;  "Ef- 
fect of  Steel  Mill  Operating  on  the 
Method  of  Operating  Stations,"  by 
Philip  H.  Marble,  Youngstown.  After 
lunch  there  were  two  inspection  trips, 
one  to  the  Lowellville  plant  of  the  Ma- 
honing &  Shenango  Railway  &  Light 
Company,  and  the  other  to  the  Youngs- 
town Sheet  &  Tube  Company. 

Kansas  City  Jovians  in  Civic  Work. 
— The  Jovian  League  of  Kansas  City, 
at  its  recent  semi-monthly  meeting, 
heard  a  report  on  the  work  of  the 
Signal  Corps  from  Kansas  City  at  the 
border,  by  Ruby  D.  Garrett,  captain 
of  the  company.  Oliver  Wroughton,  a 
director  of  the  Anti-Motor  Thief  As- 
sociation, talked  on  the  marked  gain 
in  co-operative  activity  among  the  civic 
bodies  of  Kansas  City,  mentioning  the 
part  taken  by  the  Jovian  League,  and 
asked  the  League  to  appoint  a  repre- 
sentative on  the  central  committee  of 
the  association,  which  is  radically  re- 
ducing the  number  of  thefts  of  motor 
cars  in  Kansas  City.  The  executive 
committee  will  appoint  the  representa- 
tive. President  P.  L.  Lewis  announced 
the  appointment  of  a  committee  to  serve 
with  a  board  the  mayor  is  forming,  to 
study  the  question  of  light  and  power 
supply  for  Kansas  City,  Mo.  He  named 
A.  P.  Denton  of  the  Denton  Engineering 
&  Construction  Company  to  act  on  the 
board,  and  E.  L.  Foutch  of  the  B-R 
Electric  &  Telephone  Manufacturing 
Company  and  R.  D.  Obermeyer  of  the 
General  Electric  Company  to  assist  in 
preparation  of  data. 


Associations 
and  Societies 

\  complete  Directory  of  Electrical 
tasociationi  [a  regularly  printed  in 
the  first  issue  of  each  mootb  on  thr 
next  t<>  last  teal  page. 


Meeting    of    Connecticut    Electrical 

Men.  -The  winter  dinner  of  the  Con- 
necticut Get-Together  Club  of  the  Na- 
tional Electric  Light  Association  will 
be  hold  at  the  Hotel  Bond,  Hartford, 
on  Feb.  19,  a1  6.80  p.  m. 

High  Frequency  Discharge. — E.  E.  F. 
Creighton,  General  Electric  Company, 
delivered  an  address  on  Jan.  19  before 
the  Detroil  Engineering  Society  on  the 
subject,  "High  Frequency  Discharge." 
The  lecture  was  accompanied  by  stere- 
optican  views,  demonstrations  and  ex- 
periments. 

Radio  Club  of  America. — At  the  Feb. 
16  meeting  of  the  club,  Prof.  L.  A. 
Hazeltine  of  Stevens  Institute  of  Tech- 
nology presented  a  paper  entitled,  "Di- 
electric Losses  and  Capacity  of  Multi- 
layer Coils."  Following  the  presenta- 
tion of  the  paper,  discussion  was 
opened  on  both  this  paper  and  on  Pro- 
fessor Morecroft's  paper,  entitled, 
"Inductance  and  Capacity  Phenomena," 
which  was  presented  at  the  January 
meeting. 

Northwest    Electric    Light    &    Power 
Convention  Plans. — The  program  com- 
mittee of  the  Northwest  Electric  Light 
&   Power  Association,  of  which  M.  C. 
Osborn     of     the     Washington     Water 
Power     Company     is    chairman,    at    a 
meeting  on  Jan.  26  made  an  initial  lay- 
out of  the  program  of  the  annual  con- 
vention to  be  held  in  Spokane,  Wash., 
on  Sept.  12,  13,  14  and  15  of  this  year. 
In  the  preparation  of  the  program,  it 
was  decided  by  the  committee  that  all 
papers  should  be  of  a  composite  nature, 
with  an  editor-chairman  for  each,  and 
assistants  selected  from  the  best  talent 
that  can   be  secured  from  the  various 
member  companies,  on  the  subjects  to 
be    discussed.      To   prevent   duplication 
of   ideas,   the   editor-chairman   of   each 
paper  will  present  for  the  association's 
deliberations   the  ideas   of  the   various 
members   of  his  committee  in  one  pa- 
per, the  main  idea   being  to   eliminate 
all  theories  and  confine  themselves  to 
the  results   obtained   in  practice.      The 
Washington    Association    of    Electrical 
Contractors   and   Dealers,  which  antic- 
ipates an   attendance  of  100,  will  hold 
its  annual  convention  at  the  same  time 
and  place,  namely,  the  Davenport  Ho- 
tel, and  will  have  a  joint  meeting  with 
the  Northwest  association  at  the  open- 
ing session,  on  Sept.  12  in  the  morning, 
at    which    time    the    usual    address    of 
welcome  by  the  Mayor,  a  response,  an 
address    by    the    president    of    the    as- 
sociation, and  the  reports  of  the  com- 
mittees will  be  presented  and  a  paper 
by    J.    C.    Ralston,    a   member    of    the 
American    Society   of   Civil    Engineers, 
entitled,    "Aphorisms."     The    following 


been  laid  out  i     Wedne 
•lay,  Sept.  \-^t  in  tin'  afternoon,  i  paper 
on    "Practical    Central    station    Sales- 
man hip,"  the  Following  committi 
winch     Lewis     \      licArthur,    Pacific 
Power     A  Light    Company,    Is   editor- 
chairman 
era    Electric    Company;    S.    A.    Boag, 

I   Sound  Traction,  Light  A   I 
Company;  H.  w.  Lines,  Portland  Kail- 
way,  Light  >v-   Power  Company;  Lewis 

A.     Lewis,     Washington     Water     Lower 
Company.      Thursday     morning,    a    pa- 
per on  "How  the  Engineer  Can  Assist 
the    Commercial    Department,"    by    the 
following  committee,   of  which  George 
E.   Quinlan   of   the   Puget   Sound   Trac- 
tion, Light  &  Power  Company  is  edi tor- 
chairman:  E.  II.  LeTourneau,  Portland 
Railway,   Light  &  Power  Company;  A. 
S.   Hall,   Pacific    Power  &   Light  Com- 
pany;   I).    F.    Henderson,    Washington 
Water  Power  Company;  L.  T.  Merwin, 
Northwestern         Electric         Company. 
Thursday   afternoon,   a  paper   entitled, 
"Co-operation    in     Modern     Home    and 
Apartment  House  Wiring  Practice,"  by 
the  following  committee,   of  which   A. 
C.  McMicken,  Portland  Railway,  Light 
&  Power  Company,  is  editor-chairman: 
H.  H.  Scofield,  Pacific  Power  &  Light 
Company;    J.    R.    King,    Puget    Sound 
Traction,  Light  &  Power  Company;  F. 
O.  Broili,  Northwestern  Electric   Com- 
pany;     Foster      Russell,      Washington 
Water  Power  Company.     Both  sessions 
on  Friday  will  be  devoted  to  the  report 
of  the   range   committee.     W.    R.   Put- 
name,  Utah  Power  &  Light  Company, 
Salt  Lake  City,  Utah,  will  act  as  chair- 
man  of   the   committee   on  which   will 
act    S.    M.    Kennedy    of   the    Southern 
California  Edison   Company   and   S.  V. 
Walton  of  the  Pacific  Gas  &  Electric 
Company,   and   others   who  will   be   an 
nounced    later    by    the    chairman.     In 
connection    with    the    range    committee 
report,  a  paper  will  be  read  by  H.  B. 
Peirce      of     the      Washington      Water 
Power    Company,    Spokane,    Wash.,    on 
"Busbar    Diversity    of    Ranges,"    com- 
piled   from    data    gathered    from    the 
study  of  residential  feeders  and  other 
sources;  also  a  paper  by  B.  L.  Steele, 
professor  of  physics  at  the  Washington 
State    College,    entitled,    "Comparative 
Tests  of  Coal,  Kerosene  and  Electricity 
for    Cooking,"     (a)     "Cost    of    Typical 
Meal  for  Five  Persons  by  Coal  and  by 
Electricity;    (b)    Cost    of    Cooking   for 
Five  Persons  One  Week,  by  Coal  with 
Water-Back    Attachment    and   Without 
Water-Back      Attachment      and      with 
Electricity;     (c)     Efficiency    Tests     on 
Coal     Range,    Kerosene    Burners     and 
Various    Electric    Ranges."     The    "Ex- 
perience    and     Wrinkles"    paper    read 
at    the    convention    two    years    ago    in 
Spokane,  was  thought  to  be  of  a  great 
deal    of   value   to   the    association,   and 
will    be    revived    this    year,    edited    by 
Lewis    A.    Lewis    of    the    Washington 
Water   Power   Company  .  These   wrin- 
kles    are     any     devices,     short     cuts, 
methods     or    experiences    which    have 
been  worked  out  and  used  to  advantage 
in    carrying    out    one's    business.     Mr. 
Osborn  has  stated  that  this  is  intended 
to    be    a    convention,    the    program    of 
which  is  made  up  by  all  the  member- 
ship of  the  association. 
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Rufus  E.  Lee,  who  for  many  years 
has  been  general  manager,  secretary 
and  treasurer  of  the  Lee  Light  & 
Power  Company  of  Clarinda,  Iowa, 
has  tendered  his  resignation  to  become 
effective  March  1.  Mr.  Lee  was  con- 
nected with  the  company  and  its 
predecessors  in  the  capacity  of  general 
manager  since  the  business  was  started 
in  1902.  The  company  at  that  time 
had"  less  than  100  customers,  and  a 
plant  of  about  100-kw.  rating.  At  the 
present  time  the  system  serves  2200 
consumers  in  ten  different  municipal- 
ities from  a  plant  rated  at  1500  kw. 
The  Lee  Light  &  Power  Company  also 
operates  a  central  steam-heating  sys- 
tem, manufactures  ice,  and  does  a  gen- 
eral cold-storage  business.  During  his 
fifteen  years  in  the  central  station 
business  in  Iowa,  Mr.  Lee  has  been  a 
very  active  member  of  the  Iowa  Elec- 
trical Association,  and  during  1914 
held  the  office  of  president  of  that  or- 
ganization. After  March  1  he  will  re- 
side at  Cedar  Rapids,  Iowa,  and  will 
devote  his  attention  to  the  operation 
of  a  large  artificial  ice  plant  in  that 
city. 

E.  K.  Sheble,  who  has  been  secretary 
of  the  Washington  Construction  Com- 
pany, of  Seattle,  Wash.,  has  resigned 
to  join  the  organization  of  the  Stone 
&  Webster  Engineering  Corporation  of 
Boston,  Mass.,  as  superintendent  of 
construction.  Mr.  Sheble  was  connected 
with  the  Washington  Construction  Com- 
pany for  seven  years,  and  was  also 
connected  with  the  engineering  depart- 
ment of  the  city  of  Seattle  for  three 
years. 

W.  L.  Goodwin,  who  was  formerly 
Pacific  Coast  manager  of  the  Pacific 
States  Electric  Company,  has  accepted 
a  position  with  the  General  Electric 
Company  at  Schenectady,  N.  Y.  At 
the  farewell  dinner  tendered  to  Mr. 
Goodwin  by  prominent  San  Francisco 
electrical  men  the  guest  of  the  evening 
was  presented  with  a  handsomely  en- 
graved gold  watch  by  the  members  of 
the  Socket  Club.  At  the  annual  ban- 
quet of  the  Pacific  Coast  Jobbers'  As- 
sociation at  Del  Monte,  Cal.,  on  Jan.  13, 
Mr.  Goodwin's  work  in  the  interests  of 
Pacific  Coast  business  was  also  highly 
commended. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


S.  F.  Bastow,  who  for  the  last  four 
years  has  been  joint  manager  of  Bruce 
Peebles  &  Company,  Ltd.,  Edinburgh, 
Scotland,  has  accepted  the  position  of 
chief  engineer  to  British  Dyes,  Ltd. 
Mr.  Bastow's  headquarters  will  be  at 
Huddersfield. 

J.  C.  Kirkpatrick,  the  president-elect 
of  the  Northern  White  Cedar  Associa- 
tion, has  for  many  years  been  one  of 
the  leading  figures  in  the  cedar-pole 
industry.  He  became  identified  with 
the  pole  trade  about  twenty-five  years 
ago  as  general  manager  of  the  Pitts- 
burgh and  Lake  Superior  Iron  Company 
when  this  company  began  cutting  poles 
from  its  lands  in  the  Northwest.  In 
1907,  when  the  National  Pole  Company 
was  formed  to  take  over  the  cedar  de- 
partment of  the  Pittsburgh  and  Lake 
Superior  Iron  Company,  Mr.  Kirk- 
patrick assumed  the  presidency  of  both 
companies.  He  is  also  president  of  the 
American  Cross  Arm  Company  and  is 
interested  in  other  corporations. 


Phil  H.  Palmer,  who  was  recently 
appointed  general  superintendent  of 
the  Indiana  Railways  &  Light  Com- 
pany, with  headquarters  at  Kokomo, 
Ind.,  has  been  connected  with  the  Ko- 
komo electric  lighting  and  interurban 
property  for  the  last  thirteen  years  in 
various  capacities,  beginning  as  elec- 
trical engineer  and  superintendent  of 
the  lighting  and  power  department  for 
the  predecessor  company — the  Kokomo, 
Marion  &  Western  Traction  Company. 
Prior  to  this,  Mr.  Palmer  was  for  five 
years  manager  of  the  Bloomfield 
(Iowa)  Electric  Light  &  Water  Com- 
pany. Mr.  Palmer  succeeds  T.  C.  Mc- 
Reynolds,  former  vice-president  and 
general  manager  of  the  Kokomo  prop- 
erty, who  has  removed  to  Arizona  on 
account  of  his  health. 


A.  S.  HALL 


Albert  S.  Hall  has  resigned  his  posi- 
tion as  manager  of  the  Hood  River  Gas 
&  Electric  Company  of  Hood  River, 
Ore.,  to  take  up  work  with  the  Pacific 
Power  &  Light  Company  in  the  ca- 
pacity of  district  manager.  In  his  new 
duties  Mr.  Hall  will  make  his  head- 
quarters at  Pasco  and  Kennewick, 
Wash. 

H.  T.  Glover,  who  was  formerly  sales 
manager  of  the  Esterline  Company, 
Indianapolis,  Ind.,  has  resigned.  Mr. 
Glover's  present  address  is  1841  Tal- 
bott  Avenue,  Indianapolis,  Ind. 

John  H.  Bunting,  who  for  the  last 
four  years  has  been  joint  manager  of 
Bruce  Peebles  &  Company,  Ltd.,  Edin- 
burgh, Scotland,  has  been  appointed 
general  manager  of  the  company. 

E.  J.  Mehren,  editor  of  the  Engineer- 
ing Record,  has  been  elected  first  vice- 
president  of  the  McGraw  Publishing 
Company,  Inc.,  publisher  of  the  Elec- 
trical World,  succeeding  Hugh  M. 
Wilson,  resigned.  He  will  continue  as 
editor  of  the  Engineering  Record,  de- 
voting to  each  position  half  of  his  time. 

L.  S.  Small,  formerly  manager  for  the 
Texas  Power  &  Light  Company  at 
Tyler,  Tex.,  has  become  connected  with 
the  Commonwealth  Light  &  Power  Com- 
pany as  general  manager  of  a  group  of 
twenty-two  properties  in  the  Central 
West,  of  which  he  will  take  charge 
about  May  1.  Meanwhile  Mr.  Small  is 
doing  engineering  work  for  the  General 
Engineering  &  Management  Corpora- 
tion in  the  South. 


Obituary 

James  Terry,  president  of  the  Terry 
Steam  Turbine  Company  of  Hartford, 
Conn.,  died  on  Feb.  3,  at  the  age  of  44 
years.  Mr.  Terry  was  born  in  Hartford 
and  was  graduated  from  Sheffield  Sci- 
entific School  of  Yale  University  in 
1895.  He  was  the  son  of  the  late  E.  C. 
Terry,  the  inventor  of  the  turbine,  wha 
founded  the  present  company  in  1906. 
James  Terry,  upon  the  death  of  his 
father  about  nine  years  ago,  followed 
up  the  commercial  development  of  the 
company,  bringing  it  to  its  present  suc- 
cessful stage. 
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REVIKW  OF  TRADE  AND  MARKET  CONDITIONS 

News  qf  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

diid   Supplies      Notes   on    Industrial    Activities   and    Business    Methods 


VOLUME  OF  INCOMING  ORDERS 

FOR  SUPPLIES  MAINTAINED 

Diplomatic     Break    with    Germany    and    Consequent 
■liability  of  War  Practically  Unfclt  in  the 
Electric*!  Manufacturing  Industry 

No  traces  of  that  panicky  condition  which  generally  fol- 
lows closely  on  tlu'  heels  of  any  announcement  of  ;i  break 
in  diplomat.il-  relations  with  first-class  foreign  powers  were 
evident  in  tin-  electrical  manufacturing  industry  since  dip- 
lomatic relations  with  Germany  have  hecn  discontinued. 
Manufacturers  of  practically  every  kind  of  electrical  equip- 
ment and  allied  apparatus  were  almost  unanimous  in  stat- 
ing that  the  volume  of  incoming  orders  had  shown  practi- 
cally no  shrinkage  since  the  President's  last  note  to  Ger- 
many. There  have  been  cases,  however,  it  is  known,  in 
which,  coincident  with  the  President's  message  to  Congress 
announcing  his  decision,  incoming  orders  have  dwindled  prac- 
tically to  zero.  However,  in  view  of  the  fact  that  so  many 
concerns  have  felt  no  change,  it  is  not  improbable  that  any 
changes  occurring  may  be  due  to  other  than  war  causes  and 
m  which  the  cessation  of  incoming  orders  may  be  only  of 
a  temporary  character. 

Ever  since  Germany  first  publicly  made  her  offer  of  peace, 
industrial  concerns  in  this  country  have  been  in  a  panicky 
condition.  Peace,  it  was  realized,  would  bring  about  a  fall- 
ing market,  in  which  the  losses  would  be  proportionate  to 
the  rapidity  of  decline.  For  that  reason,  buyers  have  been 
made  to  place  long-time  contracts.  Sufficient  time  has 
elapsed,  however,  since  that  peace  proposal  occurred,  for 
manufacturers  to  prepare,  and  it  seems  quite  probable,  in 
viewr  of  present  circumstances,  that  any  conditions  inci- 
dental to  any  act  of  this  nation  affecting  its  international 
standing  have  been  very  largely  discounted. 

It  is  also  doubtful  if  the  people  of  the  United  States 
expect  any  such  calamity  to  occur,  if  war  is  declared,  as  is 
now  being  enacted  in  Europe.  In  many  minds,  the  declara- 
tion of  war  means  another  and  greater  industrial  spurt. 
In  that  event,  electrical  buying  would  undoubtedly  be  very 
much  greater. 

1916  AS  A  JOBBING  YEAR 

IN  ELECTRIC  SUPPLIES 

Monthly  Variations  in  Sales  Compared  with  1915  and 

with  1913  Show  Little  Resemblance  to 

Conditions  of  Normal  Activity 

Above  is  presented  a  diagram  showing  the  monthly  varia- 
tions in  jobbing  sales  of  electric  supplies  for  1913,  1915 
and  1916.  The  points  on  these  curves  represent  the  per- 
centage of  the  total  year's  sales  made  in  each  particular 
month.  These  three  curves  were  selected  in  order  to  com- 
pare conditions  existing  during  the  pressure  of  an  unusual 
volume  of  business  with  that  of  a  normal  year,  1913.  In 
1913  it  will  be  noted  the  year  opened  up  small,  increasing 
to  the  spring  peak  in  April,  when  it  dropped  off  during  the 
summer  to  a  low  point  in  August,  and  then  increased  again 
up  to  October,  with  a  falling  off  in  November  and  another 
gain  in  December.  This  is  considered  a  normal  curve.  Here 
the  spring  building  finds  its  reflection  in  the  curve.  There 
is  always  a  great  amount  of  building,  particularly  of  out- 
door construction,  that  begins  in  the  spring,  after  the 
frost  is  out  of  the  ground.  There  is  also  the  annual  drive 
for  house-wiring  prospects.  These  sales  keep  up  pretty, 
much  till  the  hot  weather  sets  in,  when  there  is  a  decided 
drop.  Practically  all  purchases  have  been  made  beforehand 
for  any  summer  construction  work,  and,  furthermore,  the 


work    is  generally  small  owing   to  the  great  heat.     Con 
struction  work  becomes  more  active  hi  the  fall,  end  this  is 

also   reflected   in   the  CUTVe. 

In    L915,  however,  it  will  he  noticed   the  curve  is  generally 

one  of  ascending  proportions.     It  will  he  remembered  that 

the  year  L916  opened  after  a  half  year  of  war,  with  indus- 
try practically  at  a  standstill.  There  was  little  or  no  huy- 
ing,  money  was  scarce,  and  business  therefore  slack.  Grad- 
ually, however,  business  worked  up  to  the  spring  peak, 
hut  instead  of  following  normal  conditions  the  curve  con- 
tinued to  keep  upward  as  buying  began  to  increase  with  the 
influx   of  war  orders.      From   that  time   on  to  the  end   of 
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MONTHLY   JOBBING   SALES   PERCENTAGES 

the  year  business  in  electrical  supplies  became  very  brisk, 
particularly  in  the  months  of  September,  October,  Novem- 
ber and  December,  when  the  demand  for  all  kinds  of  elec- 
trical machinery  and  supplies  became  acute. 

The  past  year,  which  is  the  largest  year  ever  experienced 
in  the  electrical  industry,  opened  as  the  others  with  a  small 
percentage,  increasing  to  a  spring  peak  in  March,  rather 
than  April.  This  condition,  however,  it  is  probably  true, 
was  brought  about  by  a  further  buying  ahead  than  in 
previous  years,  in  order  to  be  assured  of  a  satisfactory 
delivery.  In  April  the  sales  dropped  off,  but  the  gains 
again  increased  to  a  peak  in  June.  July  was  smaller,  and 
August  still  larger,  and  from  then  on  to  the  end  of  the 
year  there  was  a  gradually  increasing  curve,  to  an  almost 
as  large  a  percentage  in  December,  1916,  as  December, 
1915. 

It  is  thus  noticed  that  the  1916  curve  bears  but  little 
resemblance  to  the  1913  curve.  In  1913  the  sales  followed 
the  regular  seasonal  variations.  In  1916,  however,  such  was 
not  the  case.  In  1916  frequently  an  anticipated  rise  in 
price  caused  buyers  to  flock  into  the  market  in  order  to 
buy  on  the  rising  market. 

Since  the  accompanying  curves  depict  national  conditions, 
local  jobbers,  in  making  comparisons  with  their  own  curves, 
must  take  into  consideration  their  geographic  position.  Thus 
Southern  jobbers  would  find  the  spring  peak  coming  earlier, 
while  some  of  the  Northern  jobbers  might  find  it  coming 
later. 


POLES  PURCHASED  DURING,  1915 

Telephone    and    Telegraph    Companies    Lead    with 

Requirements  of  1,680,880,  Followed  by  Electric 

Railways,  Light  and  Power  Companies 

with  Requirements  of  1,430,122 

Statistics  of  the  number  of  poles  purchased  during  1915 
in  the  United  States  by  telephone  and  telegraph  companies, 
steam  and  electric  railroads,  and  electric  light,  heat  and 
power  companies  have  been  compiled  by  the  Forest  Service 
through  its  office  of  industrial  investigation.  It  is  esti- 
mated that  the  figures   given  in  the  accompanying  tables 
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represent  between  90  and  95  per  cent  of  the  poles  pur- 
chased. 

Of  a  total  of  4,077,964  poles  purchased  in  1915,  as  will  be 
seen  from  Table  I,  2,521,769,  or  61  per  cent,  were  cedar. 
The  other  woods  in  order  of  volume  of  sales  were  chestnut, 
pine,  oak  and  cypress.  Data  for  the  years  1912,  1913  and 
1914  have  been  omitted  because  statistics  are  not  available. 
Compared  with  1911,  the  last  year  for  which  statistics  were 
available,  1915  sales  represent  an  increase  of  659,944  poles, 
or  16  per  cent.  The  number  of  poles  sold  in  1915  is  the 
largest  reported  in  any  single  year. 

The  annual  demand  for  poles,  which  now  exceeds  4,000,- 
000,  the  report  states,  is  supplied  principally  from  three 
different  regions  of  the  United  States.  The  northern  white- 
cedar  region  of  the  Lake  States,  the  chestnut  region  of  the 

TABLE  I— POLES  PURCHASED  IN  1915,  AND  PROM  1908  TO 

1911.    CLASSIFIED    BY    KIND    OF    WOOD 

Kind  of  Wood       1915              1911  1910              1909  1908 

All  kinds..  .4,077,964      3,418,020  3,870,694      3,738,740  3,249,154 

Cedar    2,521,769      2,100,144  2,431,567      2,439,825  2,200,139 

Chestnut    651,643         693,489  677,517         608,066  516,049 

Pine    546,233         161,690  184,677         179,586  116,749 

Oak   199,442         199,590  265,290         236,842  160,702 

Cypress    67,644           72,995  75,459           77,677  90,579 

All  other 91,233         190,112  236,184         196,744  164,936 

Eastern  portion  of  the  country,  and  the  Western  red-cedar 
region  of  the  Northwest,  which  includes  Idaho,  Oregon  and 
Washington. 

Most  of  the  cedar  poles  purchased  were  the  Northern 
white  variety,  which  were  purchased  largely  by  telephone 
and  telegraph  companies  and  steam  railroads.  Electric  rail- 
ways, light  and  power  companies,  however,  it  was  noted, 
purchased  more  of  Western  red  than  any  other  type  of 
pole.  These  companies  also  had  a  large  demand  for  pine 
poles. 

Most  of  the  pine  reported  was  that  commonly  known  as 
Southern  yellow  pine,  and  includes  longleaf,  shortleaf  and 
loblolly.  Western  yellow  pine  was  also  reported  in  small 
quantities.  Oak  poles  were  purchased  in  practically  the 
same  manner  as  in  1911,  while  cypress  poles  showed  a  de- 
crease. The  use  of  cypress  as  a  pole  timber  seems  to  be 
falling  off  each  year.  Cedar,  chestnut  and  pine,  together, 
formed  more  than  91  per  cent  of  all  poles  reported  pur- 
chased. The  minor  species  reported  were  redwood,  spruce, 
tamarack  and  osage  orange.  All  of  these,  however,  were 
reported  in  small  quantities. 

In  Table  II  there  is  shown  by  years  the  number  of  poles 
purchased  according  to  the  class  of  purchaser  and  kind 
of  wood.  Telephone  and  telegraph  companies  were  the 
principal  purchasers,  reporting  more  than  44  per  cent  of 
the  total  number  of  poles  purchased.   Electric  railways  and 

TABLE    II — POLES    PURCHASED    IN    1915,    CLASSIFIED    BY 
KIND  OF  WOOD  AND  CLASS  OF  PURCHASER 

Electric 
Tele-         Railways, 
phone  and         Light  Steam 
Telegraph    and  Power  Rail- 
Kind  of  Wood                Total         Companies  Companies  roads 
All   kinds    4,077,964       1,680,880       1,430,122  966,962 

Northern  white  cedar.  .1,747,210  1,029,219  239,864  478,127 

Chestnut    651,643  336,496  275,304  39,843 

Western  red  cedar 567,770  105,590  422,312  39,868 

Pine- 546,233  69,787  388.210  88.236 

White  oak    177,799  34,644  13,110  130,045 

Red  cedar 117,545  21,386  8,424  87,735 

Southern  white  cedar.  .  89,244  16,661  14,686  57,897 

Cypress    67,644  24,162  18.174  25,308 

Red  oak    21,643  6,912  13,001  1,730 

All  other 91,233  36,023  37,037  18,173 

light  and  power  companies  purchased  about  35  per  cent  of 
the  total,  while  steam  railroads  purchased  21  per  cent.  A 
decrease  of  721,844  poles,  or  30  per  cent,  was  reported 
by  the  telegraph  and  telephone  companies,  as  compared 
with  the  number  purchased  by  these  companies  in  1911,  while 
the  electric  railways,  light  and  power  companies  reported 
an  increase  of  642,473  poles,  or  44  per  cent.  The  steam  rail- 
roads also  reported  an  increase. 

In  Table  III  is  shown  the  number  of  poles  purchased, 
classified  according  to  lengths  and  kind  of  wood.  Poles 
are  usually  purchased  in  the  round  form,  although  occa- 
sionally a  purchaser  reported  several  species  being  sawed. 
However,  these  were  of  minor  importance,  and  were  either 
redwood  or  Western  pine.  The  figures  in  the  table  have 
been  divided  into  classes  differing  in  length  by  10  ft.  Of 
the  total  number  purchased,  2,768,135,  or  67  per  cent,  were 


under  30  ft.  Poles  of  these  lengths  are  commonly  used  by 
telephone  and  telegraph  companies.  The  poles  under  20  ft. 
in  length  were  reported  chiefly  by  the  rural  telephone  com- 
panies. Among  the  prominent  woods  reported  under  this 
classification  were  Northern  white  cedar,  pine,  and  white 
oak.  The  number  of  poles  ranging  from  30  to  50  ft.  in 
length  aggregated  about  30  per  cent  of  the  total,  while 
those  exceeding  50  ft.  in  length  represent  but  a  small  pro- 
portion. 

TABLE    III — POLES    PURCHASKh    IN     1915,    CLASSIFIED    BY 
LENGTH    AND    KIND    OF    WOOD 

Less  50  Ft. 

Than        20  to  30  to       40  to  or 

Kind  of  Wood       Total         20  Ft.        29  Ft.  39  Ft.      49  Ft.        More 

All  kinds 4,077,964  1,236,694  1,531,441  980,091256,236  73,502 

Northern   white 

cedar    1,747,210  540,565  755,311  373.874  67,358  10,102 

Chestnut    651,642  23,992  255,951  295,717  63,676  12,307 

Western  red 

cedar    567,770  17,874  314,010  139,041  71,608  25,237 

Pine    546,233  373,688  69,931  65,004  23,914  13,696 

White   oak 177,799  120,393  33,550  16,120  5,998  1,738 

Red  cedar 117,545  94,997  14,870  5,624  1,541  513 

Southern    white 

cedar     89,244  4,414  13,282  49,264  15,734  6,550 

Cypress    67,644  13,048  22,211  26,316  4,542  1,527 

Red  oak 21,643  3,737  16,341  1,280  139  146 

All  other    91,233  43,986  35,984  7,851  1,726  1,686 

All  of  the  leading  woods  covered  by  the  table  contributed 
poles  of  all  lengths,  although  red  oak  contributed  but  a 
small  per  cent  of  the  larger  poles.  More  than  half  of  the 
white-oak  and  pine  poles  were  under  20  ft.  in  length. 

In  comparing  the  1911  purchase  of  poles  with  the  1915 
purchase,  an  increase  of  832,966  poles  under  20  ft.  in  length 
was  reported,  while  the  number  between  20  ft.  and  30  ft. 
showed  a  decrease  of  330,375.  The  total  number  of  poles 
purchased  in  the  other  lengths  did  not  vary  greatly  from 
the  1911  figures,  slight  increases  in  all  being  reported  for 
1915. 


COPPER  MARKET  QUIET 

Few   Sales  of  Large   Blocks   During  Past  Week  at 
Prevailing  High  Prices 

A  few  sales  of  1,000,000-lb.  lots  of  copper  and  over  were 
reported  during  the  past  week  at  the  prevailing  high  prices. 
There  was  no  excitement,  however,  and  the  market  contin- 
ued its  quiet  tone.  Prices  are  up  0.5  per  cent  from  last 
week.  There  are  some  inquiries  for  first-half  copper,  but 
there  is  little  or  no  activity  in  second-half  copper. 

There  is  a  surplus  of  production  over  contracts  for  the 
second  half  year.  Now,  however,  that  the  federal  govern- 
ment is  beginning  to  make  preparations  for  war,  should  it 
arise,  there  is  every  indication  that  the  surplus  now  seen 
will  shortly  be  covered. 

Under  these  conditions,  there  can  hardly  be  any  expecta- 
tion of  lower  prices  during  the  current  year. 

Quotations  on  Tuesday  last  for  electrolytic  were  as  fol- 
lows: February,  34.5  cents;  March,  34  cents;  second  quar- 
ter, 33  cents;  third  quarter,  30.5  cents;  and  fourth  quarter, 
29.5  cents. 


NEW  YORK  METAL  MARKET  PRICES 

, Feb.  6 N     , Feb.  13 N 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                             £       s     d  £       s     d 

London,  standard  spot 136     0     0  13S     0     0 

Prime  Lake   32.00      to  33.00+  33.00      to  34.00t 

Electrolytic     33.50       to  34.50t  34.00       to  35.00T 

Casting    29.50       to  30.00  +  30.50      to  31.50+ 

Copper   wire  base 39.75       to  40.75  +  40.50      to  41.50  + 

Lead    8.00  8.50 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter....             21.00  21.00 

Spelter,   spot    10.171/..  to  10.42%  +  10.42%  to  10.67%  + 

Tin,    straits    55. 00  +  53.251 

Aluminum,  98  to  99  per  cent.  51.00       to  53.00t  51.00       to  53.00  + 

OLD  METALS 

Heavy  copper  and  wire 25.50       to  26.00+  26.00       to  27.00+ 

Brass,  heavy   15.00      to  15.50+  15.50      to  16.00+ 

Brass,    light    11.50      to  12.00+  12.00      to  13.00  + 

Lead,    heavy    7.25       to    7. 37%+  7.50       to    7.75  + 

Zinc,  scrap 7.50      to    7.75+  7.50      to    7.75  + 

COPPER  EXPORTS 
Total  tons  to  Feb.  13 11,719 

fNominal. 
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NEW   APPARATUS   AND  APPLIANCES 

Record  oj  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Chemically  Treated  Sandstone 
for  Switchboard  Service 

A    natural   sandstone  which   lias   been 

chemically   treated   to  toughen   it  and 

make    it    impervious    to    moisture    is    a 

recenl  product  of  the  Stone  Base  and 
Panel  Company,  315  Schultz  Building:, 
Columbus,  Ohio,  it  ia  claimed  that  this 
stone  can  be  used  wherever  marble  has 
been  employed  heretofore,  being  equal 
to  marble  in  its  resistance.  It  is  said 
to  have  a  fine  texture,  and  is  free  from 
dry  seams,  metallic  veins  and  other  im- 
perfections. Attention  is  also  called 
to  the  fact  that  this  stone  is  tough  and 
Btrong  and  has  a  certain  amount  of 
flexibility  which  slate  and  marble  do 
not  have.  This  stone,  which  is  made 
up  in  any  size  and  thickness  desired, 
with  an  even  texture  throughout,  has 
been  approved  by  the  Underwriters' 
Laboratories. 


Telescopic  Crosshead  Pin  and 
Eccentric  Oilers 

The  Richardson-Phenix  Company  of 
Milwaukee,  Wis.,  has  recently  brought 
out  a  complete  line  of  telescopic  cross- 
head  pin  and  eccentric  oilers  which  con- 
tain many  new  features.  In  Fig.  1 
the  telescopic  oiler  is  shown  supported 
by  means  of  a  crossbar,  B,  and  an  up- 
right, A,  which  is  screwed  directly  into 


FIG.  1 — GENERAL  ARRANGEMENT  OP  TELE- 
SCOPIC OILER  AND  SUPPORTING  STAND 

the  engine  frame.  These  two  bars  pass 
through  fitting  C  which  provides  for 
both  horizontal  and  vertical  adjustment. 
The  oil  is  fed  through  the  Richardson 
sight  feed  D  connected  directly  to  the 
oiling  system,  or  when  so  desired  the 


oil  can  be  fed  from  an  oil  cup  mounted 

on    top. 

The  patli  taken  by  the  oil  after  leav- 
ing the  sight  feed  is  Indicated  by 
airows.  It  passes  down  through  the 
go-round  E,  the  top  knuckle  joint,  down 
through  the  telescopic  tubes,  then 
through  the  bottom  knuckle  joint  and 
then  into  the  bearing. 

Details  of  construction  of  the  knuckle 
joint  are  shown  in  Fig.  2.  An  impor- 
tant feature  is  the  method  of  keeping 
the  joints  oil-tight.  A  spiral  steel  piano 
wire  spring  (5)  holds  the  two  halves 
of  the  joint  against  the  composition 
washer  (8),  which  is  inserted  between 
the  stationary  parts  (1)  and  (2)  and 
the  oscillating  parts  (3),  (6)  and  (7). 
The  outer  end  of  the  spiral  spring  bears 
against  a  hardened  steel  pin  (6)  in  the 
cap   (7).     The  joint  is  so  designed  that 


FIG.  2 — DETAILS  OF  CONSTRUCTION  OF 
KNUCKLE   JOINT 

the  bearing  points  of  the  spring  are 
inside  of  the  fittings,  where  they  are 
protected  from  dust  and  grit  and  where 
they  are  continually  flooded  with  oil, 
reducing  friction  and  preventing  wear. 
The  spring  automatically  takes  up  for 
any  wear  which  might  occur,  it  is 
claimed,  keeping  the  joint  tight  after 
years  of  service. 

The  knuckle  joint  is  a  bronze  cast- 
ing. All  parts  are  machined  to  jigs 
or  on  automatic  machines,  insuring 
complete  interchangeability.  The  tele- 
scopic tubes  are  annealed  steel  tubing. 
The  upright  A  is  1  1/16  in.  and  the 
cross  bar  B  %  in.  solid  bars  of  cold 
rolled  steel,  accurately  fitted  to  the 
openings  in  the  fitting  C. 

A  feature  of  the  R-P  telescopic  oiler 
to  which  attention  is  called  is  that  there 
are  no  outside  springs  or  projecting 
parts  which  are  unsightly,  dangerous, 
and  liable  to  catch  in  the  waste  used 
by  the  operator  when  wiping  around 
the  engine. 


Cable  Covering 
A  brick  lath  covering  for  electrl 

bios   in   manholes   as    protection   again   I 

fire,  a,  well  aa  against  short  circuits, 
is  being  made  by  the  Composite  Metal 


METHOD     OF     APPLYING     BRICK    LATH     TO 
PROTECT    MANHOLE    CABLES 

Lath  Company,  128  Broadway,  New 
York  City.  This  covering  is  made  of 
a  mesh  of  steel  wire  upon  which  ordi- 
nary brick  or  terra  cotta  has  been  baked 
in  such  a  way  as  practically  to  inclose 
the  wire.  It  comes  in  large  sheets  40 
in.  wide  and  16  ft.  long,  which  can 
be  cut  into  strips  about  3  in.  wide  and 
wound  spirally  about  the  cable  to  be 
protected.  A  mixture  of  two  parts 
sand  to  one  part  Portland  cement  is 
then  wiped  on  by  hand  to  a  thickness 
of  about  %  in.  It  is  said  that  this 
covering  can  be  easily  applied  in  con- 
fined spaces  such  as  are  frequently 
found  in  manholes. 


Combination  Switch  and 
Rheostat 

An  improved  type  of  a  liquid  re- 
sistance device  which  is  entirely  auto- 
matic applies  current  gradually  to  a 
lamp  or  motor  and  requires  the  same 
attention  as  a  snap  or  knife  switch 
has  been  developed  by  W.  B.  Crossland 
of  Merchantville,  N.  J. 

The  switch  is  composed  of  a  wall  box 
and  flush  plate,  a  cylinder  which  in- 
cases the  container  for  the  liquid  and 
a  time  device  carrying  a  cut-in  for  re- 
tarding the  movement  of  the  container 
to  a  predetermined  time.  The  liquid 
container  is  divided  by  a  perforated 
partition  through  the  center.  One  com- 
partment contains  the  electrodes  which 
are  tapered,  and  so  arranged  that  the 
encroachment  of  the  liquid  on  and 
around  them  lowers  the  resistance  al- 
lowing the  current  to  build  up  to  nor- 
mal, at  which  time  the  cut-in  short- 
circuits  the  liquid.  On  the  other  hand, 
as  the  liquid  leaves  the  compartment, 
diminishing  and  draining  it  from  the 
electrodes,  the  resistance  is  increased 
until  the  circuit  is  opened.  Then  a  cut- 
out performs  its  function  by  cutting 
the  container  entirely  from  the  cir- 
cuit. 

To  open  the  circuit  the  container  is 
turned  over  a  half  turn  with  the  elec- 
trode compartment  up  when  the  liquid 
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flows  off,  opening  the  circuit.  The 
movement  that  turns  the  electrode 
compartment  to  the  top  and  opens  the 
circuit  keeps  the  spring  in  the  time  de- 
vice to  a  high  tension,  and  also  op- 
erates the  cut-out. 


VIEW  SHOWING  PARTS  OF  COMBINATION 
SWITCH  AND  RHEOSTAT 

To  close  the  circuit,  the  time  device 
is  released  by  a  push  button  and  pro- 
pelled by  the  spring,  the  device  moves 
the  container  back  one-half  turn,  plac- 
ing the  electrode  compartment  below. 
This  immerses  the  electrode,  relieving 
the  resistance  until  the  current  is 
brought  to  normal  as  the  time  device 
firmly  places  the  cut-out  in  its  socket 
and  short-circuits  the  liquid. 

By  the  gradual  application  of  the 
current  to  the  lamp,  it  eliminates  the 
over  shoot,  shock  and  sudden  expansion 
relative  to  the  instantaneous  heating 
effect  by  carrying  the  lamp  over  its 
most  trying  ordeal  and  keeping  the 
filament  as  far  as  possible  from  the 
fusing  point  the  longest  possible  serv- 
ice is  insured,  defects  in  the  filament 
will  not  materialize,  and  the  burning 
hours  of  lamps  containing  filament 
from  the  same  mixture  will  be  con- 
sistent. When  used  in  connection  with 
motors  it  is  impossible  to  start  the 
motor  other  than  slowly  and  evenly. 


Oil  Lamp  Converter 

The  Plume  &  Atwood  Manufacturing 
Company  of  Waterbury,  Conn.,  is 
marketing  a  device  designed  to  assist 
in  the  easy  conversion  of  an  oil  lamp 
into  an  electric  lamp.    As  shown  in  the 


OIL   LAMP    CONVERTER   WITH    PULL 
CHAIN  SOCKET 

accompanying  illustration,  the  device 
consists  of  a  threaded  collar  which  will 
fit  into  the  burner  socket  of  a  No.  3 
oil  lamp,  a  standard  electric  lamp 
socket  equipped  with  either  a  pull  chain 
or    a    key,    and    an    ornamental    brass 


holder.  Six  feet  of  silk-covered  cord 
and  a  separable  attachment  plug  is 
also  furnished  with  each  converter. 
Adapters  may  also  be  secured,  by  means 
of  which  these  converters  can  be  used 
in  sizes  of  lamps  other  than  No.  3. 


Ceiling  Fan  Blade 

The  four-leaf-clover  fan  blade  shown 
in  the  accompanying  illustration  is  a 
development  in  ceiling  fan  blades  for 
circulating  air  in  crowded  rooms  as 
restaurants  and  the  like.  These  blades 
are  made  of  thin  sheet  metal,  suitably 
decorated,  and  equipped  with  standard 
castings,  so  as  to  be  interchangeable 
with  the  blades  of  any  of  the  standard 
types  of  fan  motors.  The  action  of 
these  fan  blades  is  the  reverse  of  that 
of  ordinary  paddle  designs.  Instead  of 
blowing  down  the  hot  air  from  the 
upper  portions  of  the  room  on  the  head 
of  the  occupants,  causing  disagreeable 
drafts,  annoyance  from  smoke,  etc., 
fresh  cool  air  from  the  lower  part  of 
the  room  is  drawn  up  and  distributed 
horizontally    along    the    plane    of    the 


FOUR-LEAF-CLOVER  SHAPED  CAILING 
FAN   BLADE 

blades.  This  action,  it  is  said,  greatly 
increases  cooling  effects  through  im- 
proved circulation.  It  is  also  claimed 
that  because  of  the  principle  employed 
in  the  design  of  these  blades,  the 
amount  of  air  handled  is  greater  than 
that  handled  by  any  of  the  ordinary 
paddle  blades,  while  the  power  con- 
sumption at  the  same  speed  is  less. 
These  fan  blades  are  a  product  of  the 
Roth  Wind  Power  Ventilator  and  Fan 
Company,  18  East  Forty-first  Street, 
New  York  City. 


this  .stove  are  a  toasting  screen  and  a 
broiling  screen.  The  device  is  equipped 
with  6  ft.  of  flexible  connection  cord 
and  a  feed-through  three-heat  switch. 
A  tray  upon  which  to  rest  the  stove 
during  use  is  also  included. 

This  appliance  affords  a  very  com- 
plete outfit  as  a  combination  frying 
pan,  griddle  or  hot  plate,  and  the  three- 


TABLE  STOVE  THAT  CAN  BE   IMMERSED   IN 
WATER    FOR    CLEANING 

heat  feed-through  switch  not  only  gives 
control  of  the  temperature,  but  assists 
in  preventing  the  use  of  unnecessary 
current.  Another  noteworthy  feature 
to  which  attention  is  called  is  that  the 
entire  device  can  be  immersed  in  water 
for  cleaning.  The  Cutler-Hammer 
Company  of  Milwaukee,  Wis.,  is  the 
maker  of  this  stove. 


Motor  Starting  Switches 

Steel  inclosed  motor  starting  switches 
designed  for  small  three-phase  motors 
have  been  developed  by  the  Detroit  Fuse 
&  Manufacturing  Company  of  Detroit, 
Mich.  The  switches  are  of  the  double- 
throw,  knife-blade  type  with  the  run- 
ning side  arranged  for  fuses.  A  steel 
latch  inside  the  cabinet  prevents  throw- 
ing the  switch  from  off  to  running  posi- 
tion without  first  being  thrown  into  the 
starting  position.  This  latch  also  makes 
necessary  a  quick  change  from  starting 
to  running  position. 

The  switch  is  equipped  with  a  lock- 
off  device  which  prevents  carelessness 
in  closing  the  switch  while  someone 
is  working  on  the  line  or  apparatus 
controlled  by  the  switch.     This  motor 


Combination  Table  Stove 

The  combination  electric  table  stove 
shown  in  the  accompanying  illustration 
consists  of  a  steel  stand  and  a  rectangu- 
lar deep  water  pan  with  cover,  all 
nickel  plated  finish.  The  heater  con- 
sists of  two  steel  plates  welded  to- 
gether and  inclosing  between  them  the 
heating  element.  The  water  pan  and 
heater  are  provided  with  ebonized 
wooden  handles  and  the  latter  contains 
the  terminals  of  the  heating  element. 
Additional    accessories    furnished    with 


STARTING    SWITCH    FOR    SMALL    THREE- 
PHASE    MOTORS 

starting  device  is  furnished  with  star- 
delta  starting  connections,  and  when 
so  used  a  separate  main  line  switch 
must  be  installed  ahead  of  the  starting 
switch  in  accordance  with  the  National 
Electrical  Code. 
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Root  Mean  Squai  e  Cui  i  ent 
Metei 

In  order  to  met  mre  the  t « ■ « » t   mean 
square  current  expeditiously,  accurately 
ami  economically,   Mr.  J.   L   Davii   In 
1910  Invented   the  original   root    mean 
square  current    meter.     It    h 
to  be  i  very  convenient  and  valuable 
Instrument,  especially   in   railway  test- 
ing work,  and  should  i>e  equally  valu 
able  in  the  industrial  field  when  vari 
able  current  values  are  to  be  measured 

in  terms  of  the  root   mean  square  value. 
The    measurement    of  eurrent    by    this 

meter  depends  upon  the  generation  of 

heat,  by  passing  all  or  part  of  the  cur- 
rent through  a  resistance  immersed  m 
a  given  quantity  of  water.  Since  the 
heat   generated   is   proportional   to   the 

square  of  the  current,  the  temperature 
o(  the  water  will  (except  for  heat 
losses)  bo  raised  in  the  same  propor- 
tion. Every  change  in  current  value 
will  virtually  be  integrated,  on  the  basis 
of  the  square  of  the  current,  at  infinitely 
small  time  intervals,  by  the  rising  tem- 
perature of  the  water.  Rapid  radia- 
tion of  heat  is  prevented  by  the  use  of 
a  vacuum  jar.  To  determine  the  r.m.s. 
current  it  is  only  necessary  to  observe 
the  elapsed  time  and  the  rise  in  water 
temperature.  By  applying  these  values 
to  current  curves  the  r.m.s.  current  can 
readily  be  determined. 

The  principles  on  which  this  instru- 
ment is  built  free  it  from  many  of  the 
difficulties  of  meters  in  which  magnets 
and  moving  parts  are  employed.  It  will 
measure  the  effective  or  r.m.s.  current 
values  on  either  alternating  or  direct 
current  and,  unlike  many  alternating- 
current  instruments,  its  accuracy  is  not 
affected  by  frequency,  wave  form,  etc. 

The  original  meter  consists  of  a  small 
coil  supported  by  two  small  rods  pass- 
ing through  a  cork.  The  rods  serve  to 
conduct  the  current  to  the  coil  from  the 
terminals  on  the  top  of  the  element. 
The  thermometer  is  supported  at  the 
lower  end  by  an  insulating  disc  and 
metal  clip.  Originally,  the  top  of  the 
thermometer  was  held  by  the  cork 
through  which  the  rods  pass.  With  this 
instrument  it  was  necessary  to  remove 
the  cork  and  element  to  read  the  ther- 
mometer, which  permitted  heat  to  es- 
cape. This,  while  not  serious,  had  a 
slight  effect  on  the  accuracy  of  the 
instrument.  This  meter  was  arranged 
for  use  on  direct-current  only.  The 
shunt  was  designed  for  three  different 
current  values. 

The  present  meter  as  made  by  the 
Westinghouse  Electric  &  Manufacturing 
Company  has  an  element  consisting  of 
a  resistance  wire  supported  on  porcelain 
insulators,  mounted  on  a  metal  frame- 
work. The  leads  to  the  resistor  are 
taken  through  the  cork  to  terminals  on 
the  top  of  the  meter.  Heavy  extra 
flexible  leads  are  used  to  connect  the 
meter  terminals  to  the  shunt  or  trans- 
former secondary.  The  lower  end  of 
the  frame  holds  four  spring  fingers 
which  prevent  the  element  from  swing- 
ing sidewise  and  breaking  the  glass 
container. 

In  operation,  the  temperature  of  the 
water  tends  to  be  slightly  higher  at  the 
top  than  at  the  bottom  of  the  water  col- 


umn. A  si Irring  i od,  In  i  he  hollow  t ube 
winch     upports  the  framework  of  the 

element,  is  attached  tO  two  vanes, 
which,   when    moved   iqi   ami  down,   thOT 

oughly  mix  the  water,  causing  s  an! 
form  temperature  throughout    This  is 
used    pi  t\  lou     to   taking    temperat  lire 
i .  adings. 

\  LOO  deg.  C.  thermometer  is  pro- 
vided with  a  special  bushing,  and  is 
inserted    through   :•    hole    in    the   cork 

Until  the  bulling  is  seated  in  the  lid 
and      holds      the      thermometer      firmly. 

w  hen  the  thermometer  is  not  in  use,  tin- 
hole  in  the  lid  is  closed  by  s  small  cork 

attached  to  a  chain.  A  standard  vacuum 
jar  is  used  tO  hold  the  water  and  ele- 
ment. In  case  of  breakage,  which  is 
very  infrequent,  these  \acuum  bottles 
can  be  bought  in  the  open  market. 
Breakage  is  usually  the  result  of  acci- 
dent or  very  rough  usage,  such  as  an 
ordinary  voltmeter  or  ammeter  would 
be  unable  to  withstand  without  injury. 

Special  shunts  are  used  for  direct- 
current  work.  They  are  made  of  man- 
ganin,  and  are  provided  with  removable 
covers,  arranged  to  permit  all  connec- 
tions to  be  made  before  putting  the 
cover  in  place.  This  feature  protects 
the  operator  and  others  from  all  live 
parts.  The  supporting  straps  are  so 
arranged  that  the  shunt  can  be  placed 
on  the  floor  and  still  get  proper  ventila- 
tion. It  can  also  be  mounted  under- 
neath the  bottom  of  a  car,  or  on  a  wall 
by  means  of  ordinary  wood  screws  or 
bolts. 

With  direct  current  it  is  permissible 
to  use  the  instrument  on  1500  volt 
circuits,  the  element  and  shunts  being 
designed  for  this  voltage.  They  can 
be  used  on  any  higher  voltage,  provided 
the  instrument,  shunt,  leads  and  opera- 
tor are  properly  insulated  from  the 
opposite  side  of  the  circuit.  On  railway 
motor  equipments  where  ground  return 
is  used,  the  shunt  should  be  connected 
in  the  circuit  on  the  ground  side  of  the 
motors.  This  gives  maximum  safety 
and  permits  the  use  of  the  meter  on 
the  highest  voltage. 

On  alternating-current  the  instru^ 
ment  is  applicable  to  any  voltage,  pro- 
vided a  series  transformer  with  stand- 
ard insulation  is  employed. 

For  making  a  test  on  direct-current 
apparatus,  a  shunt  of  the  proper 
capacity  is  connected  in  the  circuit  car- 
rying the  current  to  be  measured. 
Where  the  r.m.s.  current  values  are  suf- 
ficiently low  the  meter  is  connected 
directly  in  the  circuit.  For  alternating 
current,  a  series  transformer  with  a 
5-amp.  secondary  is  used  instead  of  a 
shunt. 

A  definite  quantity  of  distilled  water, 
at  a  temperature  of  approximately  20 
deg.  C,  is  put  in  the  vacuum  jar  at  the 
beginning  of  the  test.  When  starting 
with  the  water  at  this  temperature, 
the  instrument  can  be  kept  in  the  cir- 
cuit for  a  period  of  approximately  ten 
hours,  provided  the  r.m.s.  current  does 
not  exceed  the  rating  of  the  element  or 
shunt.  As  a  matter  of  fact,  the  test 
can  be  started  with  the  water  at  almost 
any  temperature  which  will  permit  it 
to  be  finished  without  bringing  the 
water  too  near  the  boiling  point.  A 
correction  factor  is  applied  for  initial 


temperature     which   are   more  than  r> 

1       bove  oi   below  an  Initial  ten 

pei ai me  of  20  deg.  c.     Simultaneous 

readings  of  watei  b  mperature  and  I  hue 

hould  be  taken  at    frequent   Intel  i  al 

m  railwaj  equipments,  these 
readings  can  be  I  al  en  at  ucb  points 
;i     will  facilitate  the  determination  oi 

r.m.s.  current;;  for  any  section  of  B   urn. 
In     fact,    in    any    class    of    variable    load 

work,  the  time  of  taking  the  readings 

can    be   :  o   arranged    t  bal    t  he    l  .m.    .   cm  - 
rent     can     be     obtained     for     the     whole 

period    of    test,    or    any    intermediate 

period,  or  combination   of   periods. 

The  calibration  curves  are  determined 
by  passing  a  constant  current  through 
the  meter  and  plotting  the  results  of 
these  readings,  separate  tests  being 
made  for  each  current  value.  These 
curves  show  only  the  current  which 
passes  through  the  element.  Assume 
that  with  a  60  amp.  shunt  in  the  circuit, 
the  temperature  rise  for  the  first  five 
hours  of  the  test  is  25  deg.  C.  The 
curves  show  that  the  r.m.s.  current 
through  the  element  is  3  amp.  Multi- 
plying this  value  by  15  (the  multiplier 
for  this  particular  shunt)  gives  a  value 
of  45  amp.  for  the  r.m.s.  current  in  the 
main  circuit. 

It  is  said  that  the  effect  of  radiation 
and  conduction  of  >.eat  from  the  bottle 
is  slightly  greater  at  the  higher  tem- 
peratures. In  the  ordinary  test,  the 
final  temperature  of  the  water  will 
usually  not  be  over  60  to  70  deg.  C. 
(40  to  50  deg.  rise  above  an  initial 
water  temperature  of  approximately  20 
deg.  C).  In  the  usual  test  the  effect 
of  radiation  of  heat  will  be  relatively 
small,  being  approximately  6  deg.  in 
a  period  of  ten  hours.  The  average  test 
will  not  cover  more  than  two  to  six 
hours. 

This  meter  is  most  valuable  under 
varying  load,  varying  cycle  conditions. 
These  conditions  are  probably  more 
prevalent  in  railway  work  than  in  any 
other  line;  but  industrial,  mill  and  min- 
ing work  undoubtedly  follow  as  a  close 
second.  In  each  class  of  work  there 
are  motors  and  generators  working 
beyond  their  thermal  capacity;  while 
on  the  other  hand,  there  are  probably 
as  many  which  are  not  working  up  to 
their  full  rated  capacity.  In  either 
case  the  over-all  operation  is  inefficient. 
The  first,  because  the  life  of  the  insula- 
tion is  short,  and  repair  bills  in  general 
are  unnecessarily  high.  The  second,  be- 
cause these  machines  are  not  operating 
at  their  maximum  efficiency;  and  in  the 
case  of  motor  cars  the  excess  weight 
must  be  transported  at  a  loss,  to  say 
nothing  of  the  excessive  first  cost,  due 
to  purchasing  an  oversized  machine. 
These  conditions  can  usually  be  avoided, 
or  remedied,  by  knowing  the  actual  load 
conditions  under  which  the  apparatus  is 
working.  In  railway  work  this  applies 
to  equipments  for  locomotives,  cars, 
substations,  power  stations,  etc.,  either 
alternating  or  direct  current. 

In  industrial,  mill  and  mine  work  the 
instrument  can  be  used  to  great  ad- 
vantage in  checking  the  load  on  motors 
for  blooming  mills,  bridges,  hoists, 
cranes,  ore  bridges,  building  elevators, 
mine  locomotives,  mining  machines  and 
auxiliary  motors  of  all  kinds. 


February  17,  1917 


ELECTRICAL     WORLD 


347 


Trade  Notes 


E.  TUCKER,  who  recently  retired  as 
vice-president  of  the  Greenwood  Advertis- 
ing Company  (Western),  has  formed  a  new 
company  under  the  name  of  the  Tucker 
Electric  Sign  System  for  the  purpose  of 
designing,  manufacturing  and  leasing  elec- 
trical advertising  signs  and  accessories.  Mr. 
Tucker's  new  headquarters  will  be  at  1112 
West  Sixteenth  Street,  Los  Angeles,   Cal. 

ALLEN  &  GARCIA  COMPANY,  Chicago, 
111.,  announces  the  establishment  of  a 
power  department  which  will  be  in  charge 
of  C.  M.  Garland.  The  electrical  work  in 
connection  with  this  department  will  be 
handled  as  at  present  by  W.  C.  Adams.  The 
work  of  the  department  will  consist  of 
consultation,  design,  construction,  operation 
and  the  scientific  management  of  power 
properties,  steam,  gas  and  electrical,  to- 
gether with  appraisals  and  reports. 

THE  WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY  has  re- 
cently taken  a  long  lease  on  and  now  occu- 
pies a  large  four-story  building  situated  on 
the  corner  of  Thirty-sixth  Street  and 
Tenth  Avenue,  New  York  City.  The  entire 
building  is  being  utilized  as  a  service  sta- 
tion, repair  shop  and  warehouse.  While 
the  former  shop,  located  at  512  West 
Twenty-third  Street,  was  equipped  to 
handle  repairs  of  every  kind,  type  and  size 
of  electrical  machinery,  and  was  one  of  the 
largest  in  New  York  City,  employing  about 
seventy  men,  it  was  inadequate  to  care 
properly  for  the  demands  made  upon  it. 

BOUND  BROOK  OIL-LESS  BEARING 
COMPANY  of  Bound  Brook,  N.  J.,  an- 
nounces the  election  of  its  second  vice- 
president,  Spencer  Weart,  as  president, 
and  the  election  of  the  general  manager, 
George   Oakley   Smalley,   as   treasurer. 

THE  COMBUSTION  ENGINEERING 
CORPORATION,  11  Broadway,  New  York 
City,  announces  the  doubling  of  the  size 
of  its  New  York  offices.  This  change  was 
made  to  accommodate  the  increase  in  busi- 
ness due  to  the  constantly  increasing  de- 
mand for  its  type  E  stoker  for  bituminous 
coal,  and  the  Coxe  stoker  for  anthracite 
coal.  The  company  further  announces  the 
organization  of  six  additional  erecting  units, 
each  under  the  direction  of  a  superinten- 
dent for  field  work,  and  the  establishment 
of  a  service  department  under  the  direction 
of  John  Morris,  who  has  been  associated 
with  the  company  since  its  organization. 
Mr.  Morris  will  have  under  his  direction  a 
corps  of  competent  engineers  who  will  keep 
in  constant  touch  with  the  trade  with  the 
idea  of  rendering  the  customers  of  the  cor- 
poration, free  inspection  and  engineering 
service  at  all  times.  The  company  closed 
the  last  year  (1916)  with  more  than  three 
times  as  much  business  as  it  had  ever  done 
in  any  one  year  before,  and  with  orders 
booked  ahead  for  delivery  far  into  the 
coming  year. 

RADIO  OUTFITS  ADMITTED  FREE  OF 
DUTY. — The  "incalculable  benefits"  of  wire- 
less telegraphy  are  so  great  that  tariff! 
duties  should  not  stand  in  the  way  of  free 
entry  of  radio  apparatus,  was  the  decision 
of  the  United  States  Court  of.  Customs  Ap- 
peals recently  handed  down  in  the  case  of 
the  Government  owned  Panama  Railroad 
Company,  which  operates  a  line  of  steam- 
ships between  New  York  and  Canal  Zone 
points.  From  the  testimony  it  appeared 
that  the  wireless  stations  installed  on  the 
boats  in  1912,  following  the  enactment  by 
Congress  of  a  law  requiring  ocean  passen- 
ger vessels  to  be  equipped  with  radio  ap- 
paratus, proved  unsatisfactory,  and  by  1914 
had,  according  to  expert  testimony,  become 
"old-fashioned."  The  company  ordered 
wireless  outfits  constructed  in  a  foreign 
country  and  shipped  to  New  York,  where 
later  they  were  installed  aboard  the  liners. 
The  stations,  as  imported,  were  complete  in 
every  detail,  including  receivers,  electrical 
apparatus  and  wireless  outfit.  A  special 
agent  of  the  Treasury  Department  reported 
to  Collector  Malone  that,  as  the  new  outfit 
had  been  placed  on  "old"  boats,  the  equip- 
ment was  excluded  from  the  tariff's  pro- 
vision for  "all  articles  necessary  for  ves- 
sels' outfit  and  equipment,"  appearing  in 
Subsections  5  and  6  of  Paragraph  J  of  Sec- 
tion 4  of  the  Tariff  act  of  1913.  The  col- 
lector accordingly  demanded  a  20  per  cent 
tax  as  "manufactures  in  chief  value  of 
metal,  not  specially  provided  for,"  as  ap- 
pearing in  Paragraph  167.  The  Board  of 
General  Appraisers  sustained  the  railroad's 
claim  for  duty  exemption,  but  the  Govern- 
ment appealed.  Judge  Barber,  who  wrote 
the  decision  for  the  court,  decided  that  in 
a  strictly  technical  sense  the  replacing  of 
the  old  by  the  new  apparatus  constituted 
a  "repair"  within  the  meaning  of  one  of 
the  provisions  of  Paragraph  J. 


THE  GENERAL  ELECTRIC  COMPANY 
has  recently  organized  an  industrial  service 
department  to  supervise  education,  employ- 
ment, and  provision  of  opportunities  for  ad- 
vancement of  employees  at  the  Schenectady 
plant  of  the  company,  under  the  manage- 
ment of  E.  B.  Merriam,  for  several  years 
assistant  engineer  of  the  switchboard  de- 
partment of  the  company. 

KANDEM  ELECTRIC  COMPANY,  INC., 
distributer  for  Menominee  Electric  Manu- 
facturing Company,  has  moved  to  58-60 
Heade   Street,    New   York   City. 

J.  G.  WHITE  &  COMPANY,  43  Exchange 
Place,  New  York  City,  announces  the  elec- 
tion  as  vice-president  of  the  company  of 
Russell  B.  Marchand,  formerly  treasurer 
of  the  company;  Douglas  I.  McKay,  for- 
merly assistant  to  the  president,  and 
Sanger  B.  Steel,  formerly  manager  of 
Caine-Webber   &   Company,   Chicago. 

PRECISION  INSTRUMENT  COMPANY, 
New  York  City,  announces  that  the  Vin- 
cent &  Gilson  Engineering  Company  is 
representing  them  in  New  York  at  30 
Church  Street. 

WARD  MOTOR  VEHICLE  COMPANY, 
Mount  Vernon,  N.  Y.,  has  put  out  a  memo- 
randum book  of  vest-pocket  size.  In  addi- 
tion to  the  usual  information  found  in 
such  books  there  are  many  tables  designed 
to  facilitate  calculations.  Anyone  desiring 
a  copy  of  this  book  will  receive  one  by 
addressing   the   company. 


Trade  Publications 


INSULATORS. — The  Locke  Insulator 
Company  of  Victor,  N.  Y.,  is  distributing 
Supplement  No.  1  to  its  "Insulator  Book." 
This  book  presents  ten  designs  of  pin-type 
insulators  for  voltages  ranging  from  27,- 
000   to   80,000. 

RAILWAY  SYSTEM. — The  Strauss  In- 
verted Elevated  Railway  System  is  de- 
scribed and  illustrated  in  a  bulletin  recently 
issued  by  the  Strauss  Transit  System,  Inc., 
185  Jefferson  Avenue  East,  Detroit,  Mich. 

ELECTRIC      APPLIANCES.— The      Hot- 
point  Electric  Company  of  Ontario,  Cal.,  is  • 
distributing  a   list  price   sheet   on   Hotpoint 
electric  appliances,  superseding  all  previous 
issues. 

ENGINEERING  DATA. — Data  for  Cen- 
tral Station  Engineers  is  the  title  of  a  bulle- 
tin now  being  distributed  by  the  Metro- 
politan Engineering  Company,  35  Vestry 
Street,  New  York  City.  This  bulletin  con- 
tains forty-five  pages  of  interesting  and 
useful   data  for  the  central   station  man. 

SAFETY  PRACTICES. — The  National 
Council,  Continental  and  Commercial  Bank 
Building,  Chicago,  111.,  has  prepared  three 
safe-practices  leaflets,  entitled  "Ladders," 
"Stairs  and  Stairways"  and  "Boiler  Rooms." 
These  leaflets  are  presented  in  loose-leaf 
form  and  discuss  accident  hazards  and  the 
best  practices  for  their  elimination. 

BANK  TELLER'S  MACHINE. — The  Tell- 
er Protector  Company,  Inc.,  of  Richmond, 
Va.,  has  issued  a  booklet  descriptive  of  its 
Teller's  Protector  Machine. 

PIPE  STANDARDS. — The  National  Tube 
Company  of  Pittsburgh,  Pa.,  has  prepared 
and  is  distributing  an  appendix  to  its  1913 
edition  of  Book  of  Standards.  This  con- 
tains tables  and  useful  information  per- 
taining to  tubular  goods  as  manufactured 
by  this  company.  For  the  most  part,  the 
information  in  this  book  is  supplementary 
to  the  first  book,  but  in  several  cases  it 
replaces  other  data  entirely.  The  book  con- 
tains almost  200  pages  of  useful  informa- 
tion. 

SOOT  BLOWERS. — "Increasing  To-day's 
Profits"  is  the  title  of  a  book  recently  pub- 
lished by  the  engineering  department  of  the 
Diamond  Power  Specialty  Company  of  De- 
troit, Mich.  The  book  is  of  special  in- 
terest to  the  man  who  is  responsible  for 
the  economical  operation  of  the  power  plant. 
The  various  points  discussed  are  illustrated 
making  the  text  easily  understandable.  The 
text  is  written  to  interest  both  the  tech- 
nical man  and  the  person  who  is  not  ac- 
quainted with  the  technical  phraseology. 
This  company  has  also  issued  new  editions 
of  Bulletins  118  and  119.  The  first  de- 
scribes in  a  very  interesting  manner  the 
new  metal  Insuluminum,  with  high  heat  re- 
sisting qualities  and  which  is  used  in  the 
construction  of  the  Diamond  Soot  Blowers 
for  water-tube  boilers.  Bulletin  119  de- 
scribes and  pictures  the  Diamond  Mechan- 
ical Soot  Blower  system  for  water-tube 
boilers. 


THE  DEKALB  (Mo.)  LIGHT  &  POWER 
COMPANY  has  been  chartered  with  a  cap- 
ital stock  of  $16,500  by  R.  D.  Reed,  Wil- 
liam  Call   and   H.   L.    Graves. 

THE  ELECTRIC  LIGHT  &  POWER 
COMPANY  of  Ferdinand,  Ind.,  has  been 
incorporated  by  William  It.  Sauer,  John  P. 
Reinacker  and  Richard  Eiberg.  The  com- 
pany   is   capitalized   at    $10,000. 

THE  SOUTH  DAKOTA  HYDRO-ELEC- 
TRIC COMPANY  of  Pierre,  S.  D.,  has  been 
incorporated  with  a  capital  stock  of  $15,- 
000,000  for  the  purpose  of  developing  the 
water  power  of  the  Missouri  River  by  the 
erection  of  a  large  dam  at  Big  Bend. 
George  W.  Adams  of  Council  Bluffs,  Iowa, 
is  at   the   head   of  the  company. 

THE  DIXIE  ELECTRIC  COMPANY  of 
Sumter,  S.  C,  has  been  incorporated  with 
a  capital  stock  of  $3,000.  The  officers  are: 
Young  Shackleford,  president,  and  B.  C. 
Wallace,  Jr.,   secretary  and  treasurer. 

THE  OSTERBURG  (Pa.)  LIGHT  & 
POWER  COMPANY  has  filed  application 
for  a  charter  for  the  purpose  of  supplying 
electricity  for  lamps  and  motors  in  St. 
Clairsville,  Osterburg,  Imler,  King,  Clays- 
burg,  Sarah  Furnace,  Sproul  and  sur- 
rounding territory  in  Bedford  and  Blair 
Counties.  The  incorporators  are :  D.  O. 
Rohm,  W.  H.  Rohm  and  John  H.  Zinn. 

THE  W.  S.  BARSTOW  MANAGEMENT 
ASSOCIATION  of  New  York,  N.  Y.,  has 
been  incorporated  by  O.  C.  Swenson,  J.  B. 
Taylor  and  W.  S.  Barstow  of  Great  Neck, 
N.  Y.  The  company  proposes  to  manage 
and  supervise  public  utility  properties,  light, 
heat  and   power  plants. 

THE  ELECTRICAL  MANUFACTUR- 
ING COMPANY  of  Wilmington,  Del.,  has 
been  incorporated  with  a  capital  stock  of 
$250,000  by  F.  O'Keefe,  George  C.  Steigler 
and  E.  E.  Wright  of  Wilmington,  Del.  The 
company  proposes  to  manufacture  electrical 
devices  for  cleaning,  polishing,  etc. 

THE  NEW  JERSEY  ELECTRIC  &  AUTO 
SUPPLY  COMPANY  of  Newark,  N.  J.,  has 
been  incorporated  to  manufacture  elec- 
•  trical  goods  for  automobiles.  The  incor- 
porators are :  Jerome  J.  Rafferty,  H.  L. 
and   M.    B.   Doolittle   of  Newark,   N.   J. 

THE  EMPIRE  SALES  COMPANY  of 
Newark,  N.  J.,  has  been  incorporated  by 
J.  W.  Palmer,  H.  A.  Reeves  and  W.  Hag- 
ney.  The  company  is  capitalized  at  $125,- 
000    to    manufacture   motors. 

THE  STORAGE  BATTERY  SUPPLY 
COMPANY  of  Hackensack,  N.  J.,  has  been 
incorporated  to  manufacture  storage  bat- 
teries. The  incorporators  are  :  G.  R.  Wil- 
liams, 313  Main  Street,  Hackensack,  N.  J., 
William  J.  Hurst  and  W.  J.  Dailey. 

THE  HERZOG  LAMP  COMPANY  of 
Union  Hill,  N.  J.,  has  been  incorporated, 
with  a  capital  stock  of  $25,000,  by  Edward 
J.  Simon,  149  Palisade  Avenue,  Union  Hill: 
John  T.  Simon  and  William  F.  Herzog. 
The  company  proposes  to  manufacture  in- 
candescent lamps. 

THE  EFFICIENCY  ELECTRIC  COM- 
PANY of  East  Palestine,  Ohio,  has  been  in- 
corporated, with  a  capital  stock  of  $30,000, 
by  A.  J.  Wayman,  L.  M.  Keyes,  William 
G.  Morris,  J.  C.  Chamberlain  and  R.  N. 
Chamberlain. 

THE  J.  T.  CRAIG  ELECTRIC  COMPANY 
of  Crafton,  Pa.,  with  a  capital  stock  of 
*5,000,  by  J.  T.  Craig,  P.  J.  Morgan  and 
James  Rooney  of  Crafton. 

THE  ARROWHEAD  ELECTRIC  COM- 
PANY of  Milwaukee,  Wis.,  has  been  char- 
tered, with  a  capital  stock  of  $25,000,  by 
A.  U.  Stetten,  L.  E.  Fichan  and  E.  W. 
Passmore. 

THE  MAXWELL  ELECTRTC  COMPANY 
of  Steubenville,  Ohio,  has  been  incorpo- 
rated, with  a  capital  stock  of  $10,000,  by 
R.  B.  Maxwell  and  others. 

THE  NATIONAL  ELECTRIC  COMPANY 
of  Jacksonville,  Fla.,  has  been  incorpo- 
rated, with  a  capital  stock  of  95,000,  by 
R.  B.  Murphy,  R.  L.  Chamberlain  and 
C.  E.  Gervais. 

THE  FLAGG  MARINE  SIGNAL  COM- 
PANY has  been  incorporated  under  the 
laws  of  the  State  of  Massachusetts,  with 
a  capital  stock  of  $100,000,  to  manufacture 
the  Flagg  safety  fog  horn,  invented  by  J. 
Walter  Flngrg,  treasurer  of  the  Worcester 
(Mass.)  Loan  Company,  and  electrical  sup- 
plies. It  is  not  yet  decided  where  the 
plant  will  be  located. 
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CHELSEA,  mass  Plana  are  being  oon- 
ildered  i.\  Mayor  Edward  ED,  Wlllard  i..r  the 
Installation  >i  ..  municipal  Lighting  and 
heating  plant  for  the  Cltj  Hall,  central  Ore 
Station   and   public    lil.i.ii ■> . 

PROVIDKNCE,  R  I.  Plana  are  being 
considered  by  the  Cltj  Council  t<>  utilize 
the  waste  water  that  will  run  over  the 
large  water  supply  dam  at  Kent,  now  under 
construction,  to  generate  electricity  tor 
lighting  the  streets  of  the  city  of  Provi- 
dence. K  i.  Brunet,  engineer  of  the  city 
public  service  board,  has  boon  authorized 
ure  data  as  t<>  the  amount  of  water 

that  Will  pass  over  the  dam. 
SOUTH  NORWALK,  CONN.— An  exten- 
.rnamental  lighting,  cover- 
ing nearly  1  miles  >>f  streets,  is  under  way 
with  the  expectation  that  it  will  be  com- 
pleted this  year.  Steel  standards  and  low- 
wattage  Mazda  C  series  lamps  will  be  used. 
Plans  are  being  considered  for  a  new  gen- 
erating station  for  the  South  Norwalk 
Electric  Works,  to  be  located  on  property 
already  acquired  on  the  local  harbor  front. 
Albert  E.  Winchester  la  general  superin- 
tendent. 
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Middle  Atlantic 

BROOKLYN,  N.  Y.— Bids  will  be  re- 
ceived by  the  President  of  the  Borough  of 
Brooklyn,  Room  No.  2,  Borough  Hall, 
Brooklyn,  until  Feb.  21  for  furnishing  and 
installing  the  mechanical  equipment  of  the 
sewage  pumping  station  at  Morgan  Avenue 
and  Maspeth  Avenue,  section  No.  3,  of 
storm  sewers  and  sanitary  sewers  in  Mas- 
peth Avenue.  Blank  forms  and  further 
information  may  be  obtained  at  the  office 
of  Bureau  of  Sewers,  215  Montague  Street, 
Brooklyn. 

BROOKLYN,  N.  Y.— Bids  will  be  received 
by  the  Department  of  Health,  Centre  and 
Walker  Streets,  New  York,  until  Feb.  21 
for  furnishing  material  and  labor  required 
In  connection  with  alterations  and  other 
work  in  the  kitchen  building  at  Kingston 
Avenue  Hospital,  Borough  of  Brooklyn,  as 
follows:  (a)  Kitchen  equipment  and  plat- 
form scale;  (b)  refrigerators;  (c)  gas  and 
electric  lighting  fixtures;  (d)  electric  dumb- 
waiter; (e)  electric  freight  elevator;  (f) 
plumbing  and  gas  fitting.  Plans  may  be 
seen  and  further  Information  obtained  at 
the  above  office. 

BUFFALO,  N.  Y. — Plans  are  being  pre- 
pared by  the  Central  Star  Laundry  Com- 
pany for  the  erection  of  a  power  plant  at 
21  Northland  Avenue.  R.  J.  Reidpath  & 
Son,  Builders'  Exchange,  Buffalo,  is  ar- 
chitect. 

CANISTEO,  N.  Y. — Orders  have  been 
placed  by  the  Up-to-Date  Advertising  Com- 
pany of  Canisteo  for  electric  generators  of 
150  hp.  to  supply  electricity  to  operate  Its 
entire  plant.  The  plant  will  be  equipped  for 
electrical  operation  throughout.  J.  H.  An- 
derson is  manager. 

HAMBURG,  N.  Y.— Extensive  improve- 
ments are  contemplated  by  the  Intervillage 
Electric  Company  of  Hamburg  to  its  plant 
and  transmission  lines  in  Erie  County,  in- 
volving an  expenditure  of  about  $10,000.  The 
work  will  inculde  the  construction  of  a  new 
power  house  in  Hamburg,  and  the  erection 
of  additional  electric  transmission  lines 
between  Hamburg,  Depew  and  Lancaster. 
The  Intervillage  Electric  Corporation  and 
the  Depew,  Lancaster  &  Buffalo  Electric 
Company  of  Depew  contemplate  consolidat- 
ing their  lines  for  the  more  economic  dis- 
tribution of  power.  Both  companies  secure 
energy  from  the  Niagara,  Lockport  &  On- 
tario   Power   Company. 

KINGS  PARK,  N."t.— Bids  will  be  re- 
ceived by  the  State  Hospital  Commission, 
Capitol,  Albany,  until  Feb.  28,  for  con- 
struction, heating,  plumbing,  drainage  and 
electric  work  for  Employees'  Home  at 
Kings  Park  (N.  Y.)  State  Hospital.  Draw- 
ings   and    specifications    may    be    consulted 
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car     lines     and     also     for     the     International 
npany'a  new  fast   service  line  from  Niag- 
ara  Kails   to    Buffalo,    now   under  construc- 
tion. 

PALMYRA,  X.  V  Bids  will  be  received 
by  \\  .  \V.  Wotherspoon,  superintendent  of 
public  works,  Capitol,  Albany,  N.  Y,  until 
Feb.  20  for  construction  and  equipment  of 
a  power  station  at  I.o.k  20,  Barge  Canal, 
Palmyra,   N.  Y.,  under  canal  contract  141. 

ROCHESTER,  N.  Y.— Application  has 
been  filed  by  the  Rochester  Railway  & 
Light  Company  for  permits  to  erect  three 
buildings,  to  cost  about  $140,000.  These 
structures  will  form  part  of  the  power 
plant  now  under  way  at  the  Lower  Falls 
and  will  include  a  power  station,  75  ft.  by 
90  ft.;  operating  house  for  dams,  25  ft.  by 
15  ft.,  and  an  intake  and  rack  house,  36  ft 
by  100  ft. 

PHILADELPHIA,  PA.— Work  has  begun 
on  the  erection  of  an  addition  (eight  stories 
high)  to  the  plant  of  the  Electric  Storage 
Battery  Company,  at  the  corner  of  Nine- 
teenth Street  and  Allegheny  Avenue,  to 
cost  about  $500,000. 

PHILADELPHIA,  PA.— Plans  are  being 
considered  by  the  Lehigh  Valley  Railway 
Company,  it  is  reported,  for  equipping  its 
main  line  from  Jersey  Citv  to  Wilkes- 
Barre,  a  distance  of  176  niiles.  and  the 
Mahanoy  and  Hazleton  division  from  Penn 
Haven  Junction  to  Mount  Carmel,  51.8 
miles,  a  total  of  228  miles,  for  electrical 
operation,  at  a  cost  of  from  $10,000,000 
$20,000,000. 

PITTSBURGH,  PA— The  Board  of  Public 
Education  has  sold  to  Allegheny  County  the 
South  School,  at  Ross  and  Diamond  Streets. 
The  County  Commissioners,  it  is  understood, 
will  erect  a  Dower  house  on  the  site. 

PITTSBURGH,  PA— The  City  Council 
has  adopted  an  ordinance  authorizing  the 
Mayor  and  the  director  of  the  department 
of  charities  to  advertise  for  bids  for  the 
Installation  of  an  electric-light  plant  In 
the  power  house  at  Mayvlew  and  also  ap- 
propriating the  sum  of  $46,500  to  pay  for 
same. 

ATLANTIC  CITY,  N.  J.— Plans  have  been 
prepared  by  the  Bell  Telephone  Company 
for  the  erection  of  a  five-storv  telephone 
exchange  building  at  Pacific  and  Mount 
Vernon  Avenues. 

BAYONNE,  N.  J.— A  petition  has  been 
presented  to  the  City  Commissioners  by 
the  Lower  Central  Broadwav  Business 
Men's  Association  for  the  installation  of  a 
street-lighting  system  on  Broadway  from 
Tenth  to  Eighteenth  Streets. 

NEWARK,  N.  J.— Plans  are  being  con- 
sidered by  the  building  committee  of  the 
common  Council  for  the  installation  of  a 
high-pressure  water  system  and  electric- 
lighting  plant  at  the  East  Side  Public  Bath, 
to   cost   about   $12,000. 

PERTH  AMBOY,  N.  J.— The  Public 
Service  Electric  Company  will  supply 
energy  to  the  plant  of  the  Roessler  &  Hass- 
lacner  Chemical  Company  on  Fayette 
Street  An  underground  conduit  svstem 
will  be  installed  from  the  power  station 
on  Buckingham  Avenue  to  the  chemical 
plant. 

fv,BO?^??OROi,  MD~The  power  house  of 
the  Antietam  Power  &  Electric  Lighting 
Company  on  Antietam  Creek  at  Breatheds- 
ville  was  damaged  recently  by  a  larse  flv- 
wheel   breaking   loose. 

OCEAN  CITY,  MD.— The  Delmarvia  Util- 
ity Company  is  contemplating  changing  its 
system  to  60  cycle,  three  phase,   2300  volts 


Vol  89, 

'"  the  "••*<  few  monthi      ii     r    Moors  i» 
manager, 

CHARLESTON-,    W     \  A  ,„„„ 

,     V.      .     !"K    ''"w'  '    Compui 

I  Ubllc     Si  i  Vice     I    ..mini:  ..ion     foi     U<  I 

','"     "'"  ' ndi  I....  land  .,,,,)  ,1, „,  ,   ,..„, 

''■'"  I  nnon,   Mid. n-   i 

Valli  >    Rivera  for  n 

tricity         n*  u'''"   pow<  '   '"  '  '  ""  '  "'   ' 

1  TON,  u     \  a      Th,   brafton 

'•'''' ''■ "'   '  ompanj    conti  mplatea   the   In 
l''11""  "'   new   equlpmi  nt,  doubling  the 

I""     "'     ItS    plain,    al     a    .  .,:  I    ,,|     al.oijl     $10,000 

WASHINGTON,  D  C  Blda  will  be  rs- 
,N,'U,,II'11  the  Bureau  ol  Sard  .  and  Docks. 
\Y"-\  '  "I'-"  i  ■-•■  nt,  on,  D.  c.  until 

Vl"'  '■    IJ    <•"     the    in  tallatlon    of    undi  . 
K""""'  '  resei  voirs,  piping    boll- 

at   the  naval 
'  i    ntanamo,  ( luba 

U  A.SHINGTON,    D.    «'      Bid      will    b 

'''""'   ■''    thi     BUT!    IU    Ol    Yards   ami    Docks, 

•N''M         I'.  pari,,,,  in,        \\a     Inn 

,"'"",  ,'*;1',  M  tor  furnl  ihins  and  Installing 
one    1000-kw.  ,    .,,,    turbo 

'"'     "     fori    mouth,    N.    Jl  ,    and    one    1000- 

kw.  turbo-alternator  at  Charleston.  S  C 
prawinga  and  ape  Iflcationa  may  be  ob- 
tained on  application  to  the  above  bureau 

Ol  U)  the  commandants  of  the  navy  yards 
named.  #■"»«• 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts Navy  Depart  merit,  Washington, 
u.  c.,  for  furnishing  at  the  various  navy 
yards  and  naval  Stations  supplies  as  fol- 
lows: Mare  Island,  Cal.,  schedule  721—48 
vibrating  bells,  30  steam  brass  whistles, 
J00  lb.  copper  wire;  Schedule  719—8400  ft 
Plow  steel  wire  rope;  Schedule  713— one  30- 
m  motor-driven  engine  lathe.  Philadel- 
phia Pa.,  Schedule  704—15  tool  and  car- 
bon boxes,  six  searchlight  projectors,  30 
wooden  reels  to  carry  cable,  13,500  ft 
double-conductor  flexible  cable,  1500  car- 
bons for  30-in.  lamps,  11  gasoline  generator 
s<(s.  Schedule  701— one  air  compressor; 
bcnedule  712—24  water  gages;  Schedule  700 
—two  main  air  pumps.  Brooklyn,  N.  Y.. 
Schedule  716—1800  lb.  crankshaft,  28  steam 
traps;  Schedule  703— furnishing  and  in- 
stalling engine  room,  mechanical  tele- 
graphs; Schedule  711—21,500  ft.  interior 
communication  cable,  251,200  ft.  single  and 
twin-conductor  wire;  Schedule  702— twto 
ringing  dynamotors,  one  telephone  motor 
generator,  141  fire  control  telephones,  etc.; 
Schedule  697— miscellaneous  insulating  ma- 
terial. Washington,  D.  C,  Schedule  707— 
34  steel  recoil  cylinders,  miscellaneous 
tampions,  sponge  heads,  rammer  heads, 
etc.,  206,742  lb.  lapwelded  steel  tubes.  Nor- 
folk, Va.,  Schedule  712— miscellaneous 
seamless  steel  boiler  tubes.  Boston,  Mass 
Schedule  717— one  engine  outer  telegraph 
system.  Brooklyn,  N.  Y.,  Boston.  Mass 
Schedule  702— telephone  switchboard.  Ap- 
plications for  proposal  blanks  should  desig- 
nate the  schedule  desired  by  number. 
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GRAND  RAPIDS,  MICH.— A  permit  has 
been  granted  to  the  Consumers  Company 
for  the  erection  of  an  addition  to  its  steam 
power  plant  on  Wealthy  Street,  S.  W.,  to- 
cost  about   $68,000. 

BLUFFTON,  OHIO.— At  an  election  to  be 
held  March  6  the  proposal  to  issue  $35,000 
in  bonds  for  improvements  to  the  municipal 
electric-light  plant  and  water-works  system 
will  be  submitted  to  the  voters. 

CLEVELAND,  OHIO.— The  construction 
of  a  substation  at  2162  Ashland  Road,  tc- 
cost  about  $300,000,  is  reported  to  be  under 
consideration  by  the  Cleveland  Railway 
Company. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, Ohio,  until  Feb.  27  for  surface  con- 
denser for  the  department  of  utilities,  divi- 
sion of  light  and  heat.  Specifications  may 
be  obtained  on  application  to  the  office  of 
the  division  of  light  and  heat,  room  305, 
new  City  Hall. 

DAYTON,  OHIO.— Bids  will  be  received 
by  the  Board  of  Education  of  the  city 
school  district  of  Dayton,  at  the  office  of 
C.  J.  Schmidt,  clerk  of  board,  until  Feb.  27 
for  electric  wiring,  electric-light  fixtures, 
vacuum  cleaner,  plumbing  and  gas  fitting 
and  heating  and  ventilating  for  the  Cleve- 
land School,  located  in  Ohmer  Park,  Day- 
ton. Bids  will  also  be  received  at  the  same 
time  and  place  for  electric  wiring,  electric- 
light  fixtures,  vacuum  cleaner,  plumbing 
and  gas  fitting,  and  heating  and  ventilating 
for  the  Whittier  School,  located  in  Edge- 
mont,  Dayton.  Plans  and  specifications 
may  be  obtained  at  the  office  of  Albert 
Pretzinger  and  Edward  P.  Musselman, 
architects,    1155   Reibold   Building,    Daytoa. 
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FOSTORIA,  OHIO. — The  installation  of  a 
sprinkler  system  and  construction  of  a  new 
power  plant  is  reported  to  be  under  con- 
sideration by  the  Seneca  Wire  &  Manufac- 
turing Company,   of  Fostoria. 

JAMESTOWN,  OHIO. — The  plant  and 
holdings  of  the  Jamestown  Electric  Light 
Company  has  been  taken  over  by  the  Dayton 
Power  &  Eight  Company.  The  local  power 
plant  will  be  closed  down  as  soon  as  trans- 
mission lines  to  Jamestown  are  erected  to 
supply  energy  from  the  Dayton  power  plant. 

KENT,  OHIO. — Plans  are  being  prepared 
for  rebuilding  the  local  electric  plant,  which 
was  recently  taken  over  by  the  Northern 
Ohio  Light  &  Traction  Company.  It  is 
proposed  to  use  the  power  house  for  a  sub- 
station to  distribute  electricity  for  lamps 
and  motors  in  Kent. 

SCOTT,  OHIO. — The  installation  of  a 
.municipal  electric-lighting  system  in  Scott 
is  reported  to  be  under  consideration. 

COVINGTON,  KY. — The  City  Commis- 
sioners are  considering  the  question  of  es- 
tablishing a  municipal  electric-light  plant  in 
Covington. 

MURRAY,  KY. — The  contract  for  con- 
struction of  the  municipal  electric-light 
plant  has  been  awarded  to  W.  E.  King,  of 
Covington,  Tenn. 

BREMEN,  IND. — Specifications  are  now 
being  prepared  for  changing  the  municipal 
pumping  system  from  steam  to  electric 
drive.     E.  R.  Haus  is  superintendent. 

INDIANAPOLIS,  IND.— Bids  will  be  re- 
ceived by  the  board  of  school  commission- 
ers of  the  city  of  Indianapolis,  Ind.,  Wim- 
mer  Building,  until  Feb.  27  for  work  and 
materials  in  the  Central  Library,  Meridian 
and  St.  Clair  Streets,  separate  bids  to  be 
submitted  as  follows:  (1)  For  construction 
and  erection  of  the  fixed  and  movable  wood 
furniture  and  other  joiner  and  cabinet 
work;  (2)  for  furnishing  and  installing  gas 
and  electric-lighting  fixtures.  Plans  and 
specifications  may  be  obtained  upon  appli- 
cation to  Paul  P.  Cret  &  Zantzinger,  Borie 
&  Modary,  Architects,  139  South  Fifteenth 
Street,  Philadelphia,  Pa.,  upon  deposit 
of  $10. 

MONGO,  IND.— The  Farmers'  &  Mer- 
chants' Light  &  Power  Company,  of  Mongo, 
has  applied  to  the  Public  Service  Commis- 
sion for  authority  to  issue  $500,000  in  cap- 
ital stock,  the  proceeds  to  be  used  to  pur- 
chase and  improve  five  dams  and  water 
power  plants  on  the  St.  Joseph  and  Fawn 
Rivers  in  Northern  Indiana  and  Southern 
Michigan.  The  cost  of  improvements  and 
hydroelectric  developments  is  estimated  at 
$278,250. 

NAPPANEE,  IND. — Work  has  been 
started  on  the  installation  of  a  375-kva., 
<50-cycle,  2300-volt  Westinghouse  condensing 
turbine  in  the  municipal  electric-light  plant. 
Myron  D.  Kizer  is  manager. 

TIPTON,  IND. — Improvements  to  the 
municipal  electric-light  plant,  involving  an 
expenditure  of  about  $12,500,  are  under  con- 
sideration. 

CHICAGO,  ILL. — The  Turner  Manufac- 
turing Company,  manufacturers  of  picture 
frames,  has  purchased  an  entire  block  on 
the  Chicago,  Burlington  &  Quincy  Railroad 
on  Ogden  Avenue,  one  block  west  of  Craw- 
ford Avenue,  on  which  it  proposes  to  erect 
a  new  factory,  at  a  cost  of  about  $225,000. 
The  plans  provide  for  a  power  plant,  dry 
kilns  and  sprinkler  system. 

CHICAGO,  ILL.— Bids  will  be  received 
by  the  South  Park  Commissioners,  Fifty- 
seventh  Street  and  Cottage  Grove  Avenue, 
Chicago,  until  Feb.  21  for  construction  com- 
plete of  an  electric  substation  at  Mar- 
quette Road  and  Hamilton  Avenue,  includ- 
ing sewer  and  electrical  conduit.  Specifi- 
cations and  blank  forms  may  be  obtained 
at  the  above  office.     J.  F.  Neil  is  secretary. 

'CHICAGO,  ILL.— The  Chicago  Telephone 
Company  has  begun  work  on  the  erection 
of  a  new  office  building  on  Washington 
Street,  between  Franklin  and  Market 
Streets.  It  will  be  eleven  stories  high  and 
will  house  the  Main,  Franklin,  Central  and 
Randolph  exchanges.  Work  has  also  been 
started  on  a  new  building  to  be  known  as 
the  Kildare  office,  which  will  serve  a  part 
of  the  territory  now  being  handled  from 
the  Irving  office.  It  is  also  proposed  to 
erect  another  building  to  be  known  as  the 
McKinley  office,  to  be  located  at  2238  West 
Thirty-seventh  Street.  An  addition  is  also 
proposed  to  the  West  office,  to  provide 
more  space  for  switchboards.  Plans  for 
outside  construction  by  the  company  pro- 
vide for  the  building  of  a  new  tunnel  to 
carry  its  cables  under  the  Calumet  River 
at  Ninety-fifth  Street,  and  another  tunnel 
under  the  north  branch  of  the  Chicago 
River  at  Irving  Park   Boulevard. 

DU  QUOIN,  ILL. — The  proposal  to  in- 
stall an  ornamental  lighting  system  in  the 
downtown  district  will  be  submitted  to  the 
voters  this  spring. 

GIBSON  CITY,  ILL.— Bids,  it  is  reported, 
-will   be   received   by   the   city   clerk,   Gibson 


City,  until  April  1  for  construction  of 
water-works  system  and  electric-light 
plant. 

HARRISBURG,  ILL. — Work  will  begin 
this  spring  by  the  Southern  Illinois  &  St. 
Louis  Railway  Company  of  Harrisburg  on 
the  construction  of  the  proposed  electric 
railway  to  connect  Harrisburg,  Pittsbugh, 
Marion,  Johnston  City,  West  Frankfort, 
Benton  and  Herrin,  a  distance  of  60  miles. 
Contract  has  been  awarded  for  18  motor 
cars. 

ROCK  ISLAND,  ILL.— Bids  will  be  re- 
ceived at  the  office  of  the  commanding 
officer,  Rock  Island  Arsenal,  111.,  until  Feb. 
28,  under  circular  1042,  for  furnishing  four 
hydraulic  turbine  units  complete  and  four 
additional  ring  curbs  for  future  units. 
For  further  information  address  George  W. 
Burr,  commanding  officer  ordnance  depart- 
ment, U.   S.   Army. 

AMERY,  WIS. — E.  J.  Schneider,  owner 
of  the  local  hydro-electric  power  plant,  hag 
awarded  contract  for  the  construction  of 
a  dam  and  the  development  of  another 
similar  plant  (also  on  the  Apple  River) 
4  miles  below  Amery.  The  proposed  dam, 
which  will  be  built  of  reinforced  concrete, 
will  be  200  ft.  long  with  a  23-ft.  head. 
It  is  estimated  that  800  hp.  can  be  gen- 
erated, although  but  480  hp.  will  be  used 
at  present.  Electricity  generated  at  the 
plant  will  be  transmitted  to  Turtle  Lake, 
Almena,  Comstock  and  Clayton,  Wis. 

BROOKLYN,  WIS. — The  Village  Trustees 
have  granted  the  Brooklyn  Electric  Com- 
pany a  franchise  to  install  a  distribution 
system  in  this  village. 

CUDAHY,  WIS. — The  Federal  Rubber 
Manufacturing  Company  is  contemplating 
an  addition  to  its  power  plant  in  Cudahy, 
at  a  cost  of  about  $200,000. 

CROSBY,  MINN.— The  installation  of  a 
municipal  electric-light  plant  in  Crosby  13 
reported  to  be  under  consideration. 

NORTHROP,  MINN. — The  village  of 
Northrop  is  contemplating  the  installation 
of  an  electric-lighting  system  in  the  near 
future.  Energy  will  be  obtained  from  the 
electric  plant  at  Rapidan. 

ST.  PAUL,  MINN.— The  St.  Paul  Gal 
Light  Company,  it  is  reported,  contemplate* 
the  construction  of  a  hydroelectric  power 
plant  on  the  upper  levee,  to  cost  about 
$1,000,000. 

BURLINGTON,  IOWA.— Bids  will  be  re- 
ceived by  the  Citizens  Water  Company, 
Burlington,  Iowa,  until  Feb.  28  for  a  hori- 
zontal cross  compound  crank  and  fly  wheel 
condensing  pumping  engine  with  a  capacity 
of  4200  gal.  per  minute  for  pumping  water 
from  the  river  to  the  settling  tanks.  Alter- 
nate proposals  will  also  be  received  at  the 
same  time  for  a  centrifugal  pump  for  the 
same  work.  The  centrifugal  pump  may  be 
driven  by  a  steam  turbine  or  by  a  com- 
pound Corliss  condensing  engine.  Frank 
Lawlor  is  superintendent. 

OSAGE,  IOWA.— The  Osage  Electric 
Light,  Heat  &  Power  Company  has  been 
granted  a  new  franchise  and  also  a  new 
contract  for  street-lighting.  The  company 
is  now  in  the  market  for  46  ornamental 
single-lamp  standards,  complete  with  Nova- 
lux  tops  suitable  for  250-cp.  series  Mazda, 
type  C,  lamps.  Everything  complete 
except  the  lamps;  also  for  approximately 
(not  less  than)  6000  ft.  of  No.  8  double- 
conductor  cable.  Thomas  Ferris  is  man- 
ager. 

ROCKWELL  CITY,  IOWA.— The  general 
contract  for  the  construction  of  adminis- 
tration and  pathology  buildings  and  power 
house  at  the  Industrial  Refuge  for  Females 
at  Rockwell  City  has  been  awarded  to  the 
Bailey-Marsh  Company,  Metropolitan  Life 
Building,  Minneapolis,  Minn.  The  cost  of 
the  work  is  estimated  at  $100,000.  H.  E. 
Liebbe  is  state  architect. 

I'ORTAGEVILLE,  MO.— The  local  elec- 
tric-light plant,  recently  destroyed  by  fire, 
causing  a  loss  of  about  $9,000,  it  is  re- 
potted, will  be  rebuilt.  J.  B.  Drerup  is 
owner. 

KIMBALL,  S.  D. — The  South  Dakota  Hy- 
droelectric Corporation,  recently  incorpor- 
ated with  a  capital  stock  of  $15,000,000. 
proposes  to  develop  the  water  powers  of 
the  Missouri  River  in  South  Dakota  to 
operate  hydroelectric  plants.  George  W. 
Adams  of  Council  Bluffs,  Iowa,  is  promoter. 
The  head  office  of  the  company  will  be 
located    in   Kimball. 

REDFIELD,  S.  D.— Bids  will  be  received 
by  the  South  Dakota  State  Board  of  Chari- 
ties and  Corrections  at  the  State  School 
for  Feeble-Minded  at  Redfield,  until  March 
6  for  the  construction  of  a  main  building, 
including  general  contract  work,  heating 
and  ventilating,  plumbing  and  electrical 
work,  in  accordance  with  plans  and  speci- 
fications prepared  by  C.  H.  Johnson  of  St. 
Paul,  Minn.,  architect.  Copies  of  plans 
may  be  obtained  at  the  office  of  the  archi- 
tect upon  deposit  of  $25. 

FULLERTON,        NEB— The        Fullerton 


Electric  &  Power  Company  contemplate 
the  construction  of  a  dam  across  the  Cedar 
River. 

BRIE,  KAN. — An  ornamental  street- 
lighting  system,  consisting  of  24  single 
units,  is  now  being  installed  by  the  Electno 
Light  Department. 

HAN'OVER,  KAN. — The  Council  is  con- 
templating the  purchase  of  an  oil  engine 
of  about  100  hp.,  and  two  new  alternating- 
current  generators,  one  of  which  is  to 
replace  the  one  now  in  use.  It  is  possible 
thai  a  lew  building  will  be  erected.  J.  G. 
Granzer  is  superintendent. 

KANSAS  CITY,  KAN. — The  Water  & 
Light  Department  has  recently  entered  into 
contracts  with  Wilson  &  Company,  packers. 
and  with  the  Kansas  City  Tire  &  Rubber 
Company  to  supply  electricity  at  their 
plants.  Arrangements  are  being  made  by 
both  companies  for  the  installation  of  elec- 
trical equipment. 

LYNDON,  KAN. — The  erection  of  an 
electric  transmission  line  to  connect  with 
the  local  central  station  is  under  considera- 
tion by  the  towns  of  Scranton,  Overbrook 
and  C'arbondale.  In  view  of  this  the  in- 
stallation of  a  250-hp.  Busch,  Sulzer  Diesel 
engine  and  generator  in  the  municipal  elec- 
tric plant  is  under  consideration. 

MOUND  VALLEY,  KAN. — The  Prairie 
Oil  &  Gas  Company  is  contemplating  the 
construction  of  a  power  plant  and  tank 
farm. 

SENECA,  KAN;— The  electric  light  com- 
mission contemplates  the  erection  of  an 
electric  transmission  line  to  St.  Benedict,  a 
distance  of  Wz  miles  from  the  present  ter- 
minus at  Axtell. 

WICHITA,  KAN. — The  "Wichita  Railroad 
&  Light  Compay  contemplates  extending  its 
College  Hill  line  from  Roosevelt  Avenue  to 
East  Street.  The  cost  of  the  extension  is 
estimated  at  $50,000. 


Southern  States 

RALEIGH,  N.  C— Surveys,  it  is  reported, 
are  being  made  by  the  Carolina  Light  & 
Power  Company  of  Raleigh  for  the  con- 
struction of  an  additional  power  plant  on 
the  Pee  Dee  River  below  Blewitt's  Falls. 

PORT  ROYAL,  S.  C— Bids  will  be  re- 
ceived by  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Feb.  26  for  construction  of  wood-frame 
hospital,  including  complete  plumbing, 
electric-lighting  and  heating  system,  at 
naval    hospital,    Marine   Recruiting   Station. 

AMERICUS,  GA. — The  Americus  Public 
Service  Company  is  reported  to  be  contem- 
plating extensions  to  its  generating  and  dis- 
tributing systems. 

ELIZABETHTON,  TENN. — Plans  are 
being  considered  for  the  construction  of  a 
dam  across  Watauga  River,  5  miles  west  of 
Elizabethton,  to  develop  the  water  power. 
J.  H.  Grayson,  of  Bristol,  is  reported  inter- 
ested. 

ST.  BERNARD,  ALA.— Plans  are  being 
prepared  for  extensions  to  the  municipal 
electric  power  plant,  including  the  installa- 
tion of  new  equipment  and  water  softening 
plant,  for  which  $90,000  in  bonds  were  re- 
cently voted.  Edgar  B.  Kay,  P.  O.  Box 
151,   Cincinnati,   Ohio,   is  engineer. 

CLARKSDALE,  MISS.— Proposals  will  be 
received  by  the  City  Commissioners  until 
Feb.  27  for  the  purchase  of  the  following 
machinery:  One  18-in.  by  18% -in.  Harris- 
burg-Fleming  automatic  engine,  directly 
connected  to  a  200-kva.,  60-cycle,  three- 
phase,  2300-volt  Crocker-Wheeler  genera- 
tor, complete  with  a  9-kw.,  125-volt  exciter, 
one  32-in.  Vermont  marble  switchboard, 
complete,  and  other  plant  accessories.  Pro- 
posals should  be  addressed  to  R.  E.  Strat- 
ton,  Jr.,  city  clerk.  For  details  see  pro- 
posal  columns. 

( ;  i  rLFPORT,  MISS.— Bids  will  be  received 
at  the  office  of  the  director  of  works  of 
the  Mississippi  Exposition  Company,  Gulf- 
port,  until  Feb.  21  for  furnishing  material 
and  installing  illuminating  system  and 
electrical  work  on  the  buildings  of  the 
Mississippi  Centennial  Exposition.  Plans 
and  specifications  may  be  obtained  upon 
deposit  of  $25  for  plans  for  buildings  and 
$5  for  plans  for  illumination  of  grounds 
upon  application  to  A.  W.  Lewin,  elec- 
trical engineer,  631  Audubon  Building,  New 
Orleans,  La.,  or  John  T.  Connell,  director 
of    works.    Gulfport,    Miss. 

YAZOO  CITY,  MISS. — Improvements  are 
contemplated  to  the  municipal  electric-light 
plant,    to   cost   about    $20,000. 

MARSHALL,  ARK.— The  electric-light 
plant  owned  by  the  Marshall  Roller  Mill 
Company  has  been  purchased  by  Thomas 
Matlock.  The  plant  will  be  removed  to  a 
new  location  and  improvements  made,  in- 
cluding the  installation  of  a  new  engine. 


i\  i,  r,  v     i    it  i  * 


w   \  >  u  i .  i » 


v  m,.    <>;»,    i\u.     i 


II  \  I  ■:    UM    I  I  .     \  1:1.  .1    II,.- 

uw  II,. 

eli  .ii. 

.  ,i    i... 
\\      I       Itlm  n  .  11 

Cou<  h    ..i    Ail.. 1. 1.  Iphlo  ;    J      H     \\  ul  i 

i 

mil... 

u.ii    impri 

M   UIKSV11    II.  I     \         Hi.  M .,,  ; 

Eld  Ii  ul. -in 

plating   Installing   i  uul| ii    to  maki 

I-  •        Mr raw 

f i ■■in    Hi.-    w<  ii       i '     M     Ku 

Ml.ll        111.11 

\  I     II    8,    OKI     \         Th«    W6(  Hum    Of   B.1 

trie    n  i    line   from    Aim     to    Dufta 

i ■ » • « ted  i"  be  under  considers  < 

\  i  a  \.  cm  A      The  propcrt)  of  the  Alva 

.v.     I'owor    Compunj    hai     been    pur- 

l>>    tlin    All. .ii    Emanuel    Company 

i  'in..      The    purchai  e    price    la 

BILLINGS.     nKl.A      The     Citj      Counoll 
ill  an  elect Ion  i"  vote  on  a  bond 
for    tin-    Installation    of    an    electrlc- 
llghl    plant. 

FAX<  >N,  OKLA  \n  election  will  be  held 
.hi  Fob    20  to  vote  mi  the  propo 

m     bonda    for    an     electrlo-lti  hting 
•  m. 

STROUD,  OKL  \  Blda  will  be  r< 
bj  the  town  of  Stroud,  Okla.,  until  Feb. 
:'.:  for  furnishing  material  for  water-works 
and  extensions  to  electric-lighting  - 
aa  followa:  For  furniahlng  and  Installing 
cm  foundationa  furnished  by  the  town,  one 
120  hp.  Diesel  oil  engine,  complete  with  all 
ories,  directl)  connected  to  a  75-kva., 
three-phase,  60-cycle,  2800-volt  generator, 
belted  type,  with  exciter  and  rheostats, 
Alternate  bids  will  be  received  for  one  120- 
lip.  crude  oil  engine,  Bemi-Dlesel  type  with 
generator,   or  one    120-hp.   natural  gaa   en- 

^  iiu-     wiih    generator;     als <•     50-kva., 

three-phase,  2800-volt  generator,  one 
switchboard,  transformers,  lightning  ar- 
street  hoods,  choke  coils,  pump, 
motor  and  one  10,000-gal.  steel  fuel  oil  tank. 
Plans  and  specifications  may  be  obtained 
at  th<-  office  of  the  Benham  Engineering 
Company,  consulting  engineer,  Oklahoma 
City,   upon   paj  in.  ni    oi 

WANETTE,  OKLA  Bonds  to  the 
amount  of  28,000  have  been  voted  for  the 
installation   of  an   electric-lighting   system. 

WATONGA,  OKLA.  The  city  of 
Watonga  la  reported  to  be  considering  the 
purchase  of  an  oil  engine  for  the  municipal 
electric-light  plant. 

ALICE,  TEX.— The  electric  light  and 
power  plant,  owned  by  the  Alice  Cotton  Oil 
Company,  has  been  purchased  by  Morrison 
A  McCall  Of  St.  Louis,  Mo.  The  new  own- 
ers propose  to  enlarge  the  plant  and  erect 
electric  transmission  lines  to  San  I  Hego  and 
a   number  of  other  towns   in   this  section. 

CLINTON,  TEX.  Extensive  improve- 
ments are  contemplated  to  the  local  electric 
plant  of  the  Northern  Texas  Utilities  Com- 
pany in  the  near  future.  R.  O.  Hass  is  local 
man:;  g 

DALLAS,  TEX.-  Extensive  improvements 
and  extensions,  involving  an  expenditure  of 
from  $1,000,000  to  $2,000,000,  are  under 
consideration  by  the  Dallas  Automatic  Tele- 
phone Company. 

DALLAS,  TEX.— At  the  election  to  be 
held  in  April  four  franchise  propositions 
will  be  submitted  to  the  voters  and  will 
include  the  Strickland-Hobson  franchise 
on  the  lighting  and  street  railway  plants 
of  the  city,  a  franchise  for  the  Dallas  Auto- 
matic Telephone  Company  and  for  the 
Dallas  Gas  Company. 

GUSTTNE,  TEX.— The  Delco  electric- 
light  system  in  this  city  has  been  purchased 
by  Dillard  &  McQuarters  of  Gustine.  im- 
provements and  extensions  will  be  made  to 
the  plant  and  system. 

PORT  ARTHUR,  TEX.— The  Port  Ar- 
thur Light  &  Power  Company,  controlled 
by  the  Stone  &  Webster  Management  Asso- 
ciation, Boston,  Mass.,  is  contemplating 
extensive  additions  to  its  electric  generat- 
ing station,  which  will  include  the  erection 
of  a  new  building,  07  ft.  bv  46  ft.,  50  ft. 
high,  served  by  a  10-ton  electric  traveling 
crane;  circulating  water  tunnels  for  sup- 
plying and  discharging  water  to  condensing 
plant:  erection  of  concrete  stack,  10  ft.  in 
diameter,  200  ft.  high.  The  equipment  will 
include  a  4000-kw\  horizontal  steam  tur- 
bine, with  surface  condenser  and  auxiliary 
pumps:  steam  will  be  supplied  by  two  600- 
hp.  water  tube  boilers  arranged  for  oil 
burning  equipment  with  necessary  auxiliary 
pumps  for  feed  water  purposes,  switchboard 
equipment  and  transformers  necessary  to 
make  connections  to  existing  service. 

WICHITA  PALLS,  TEX— The  Wichita 
Falls  Electric  Company  contemplates  ex- 
tending its  transmission  lines  to  Henrietta, 
a  distance  of  IS  miles. 
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Company,  which  owns  the  stock  ol  the 
American  District  Telegraph  Company  ol 
s.-aii le      Th  lero  compai 
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lectrlcal  connect  Ion  with  the  head- 
the  s.  attle  Fire  i  >epai 
i  he  Mner  i,  an  i  Hi  ti  let  Telephone  ( lompany 
having  underground  conduits  In  the  princi- 
pal parts  oi  the  city.  Fire  and  burglar 
alarms,  watchman  supervision  and 
Benger  set  \  Ice  will  be  Included. 

SEATTLE,     WASH.         The    contest    be- 
tween the  city  of  Seattle  and  the  American 
■  n   Products  Company  for  the  Sauk- 

Suiattle  power  Bite  in  Snohomish  and 
Skagll    (•(unities    has    been    decided    in    favor 

"i"    the    company,    which    will    develop    the 

The  mil  i.-ii  coi  t  Is  est  Imated  from 
21.000, I  to  25,000,000;  the  ultimate  devel- 
opment will  require  an  expenditure  of  $25,- 
000,000  or  more.  The  company,  it  is  under- 
stood, will  begin  Investigation  work  at 
once,  with  a  view  of  actual  development, 
beginning  with  lo.ooo  hp.,  which  will  ulti- 
mately be  Increased  to  250,000  hp.  The 
first  development,  it  la  understood,  will  be 
located  near  the  town  of  Derringer.  C.  F. 
Securities  Building,  Seattle,  Wash., 
is  president  and  general  manager  of  the 
company. 

SPOKANE,  WASH.— Preliminary  work 
has  been  completed  for  a  hydroelectric  de- 
velopment on  the  Pend  Oreille  River,  about 
125  miles  north  of  Spokane.  The  proposed 
project  will  consist  of  a  dam  .'175  ft.  high 
above  the  bed  of  river  and  about  250  ft. 
long  at  crest.  Hugh  Cooper,  101  Park 
Avenue,   New  York,  N.  Y.,  is  engineer. 

TACOMA,  WASH.— Tentative  plans  have 
been  prepared  by  the  City  Council  involv- 
ing  an  expenditure  of  more  than  $2,000,000 
by  the  city  of  Tacoma  for  the  acquisition 
and  development  of  an  additional  hydro- 
electric power  plant,  or  $300,000  for  the 
construction  of  an  auxiliary  steam  station 
to  the  present  municipal  system  to  meet 
the  estimated  demand  for  energy  to  be 
supplied  to  the  proposed  army  post  at 
American  Lake,  and  for  various  shipbuild- 
ing concerns  in  Tacoma.  H.  F.  Gronen, 
commissioner  of  light  and  water,  has  asked 
the  Council  for  permission  to  employ  a 
special  engineer  to  work  out  plans  forthe 
proposed  addition  to  power  station. 

VANCOUVER,  WASH.— The  Standard 
Electric  Power  &  Chemical  Company,  re- 
cently incorporated  with  a  capital  stock  of 
$10,000,000.  proposes  to  develop  water  power 
sites  on  the  Deschutes  River  and  transmit 
the  energy  to  Vancouver  and  establish  a 
nitrate  producing  plant  here.  Work  will 
not  begin  until  next  summer. 

MOLALLA,  ORE.— The  property  of  the 
Molalla  Electric  Company  has  been  pur- 
chased by  E.  G.  Robinson,  of  Oanby.  Ore. 
The  company  furnishes  electrical  service 
to  the  towns  of  Canby,  Barlow,  Aurora, 
Hubbard  and  Donald.  E.  G.  Robinson  is 
president  and  manager  of  the  company. 

FRESNO,  CAT,.— At  a  mass  meeting  held 
recently  the  landowners  of  Fresno  County 
voted  approval  of  plans  to  construct  a 
reservoir  at  Pine  Flat,  at  a  cost  of  $9,000,- 
000,  to  supply  water  to  irrigate  1,000,000 
acres  in  Fresno,  Tulare  and  Kings  Coun- 
ties. A  committee  will  be  named  to  ascer- 
tain if  the  Fresno  Irrigation  District  de- 
sires to  enter  the  project.  Hydroelectric 
power  for  drainage   will  also  be  developed. 

KESWICK,  CAL.— The  Northern  Cali- 
fornia Power  Company  of  San  Francisco 
is  contemplating  the  erection  of  a  60,000- 
volt  transmission  line  from  Keswick  to 
French  Gulch,  a  distance  of  15  miles,  in  the 
spring.  The  60,000-volt  line  from  the  Bala- 
kala  Mine  to  Gladstone  and  thence  to 
French  Gulch,  8  miles  long,  will  be  taken 
down. 

MARE  ISLAND,  CAL.— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts,    Navy     Department,     Washington, 

D.  C,  until  Feb.  20  for  furnishing  miscel- 
laneous quantity  of  electric  cable,  conduc- 
tors and  wire  at  Mare  Island,  Cal.,  under 
Schedule  628. 
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cost    of    the    work    la   estimated   at   236,000. 
The   company    will  al 
station  at  Oakdale,  to  cosl  about  $10,000. 

SONORA,     CAL      An     election     will     be 
called    to    vote    on    t  ha    propose  1    to 
$20,000   ni   bond     for  the   const rucl i"r 
municipal    electric-lighting   system.      vVirea 
will  be  placed  underground, 

.11    I.I  AKTTA.   I  I  'Alio.— Improvements  are 
made     to     the     plant     of     the     .lulia.lt.i 

Milling  Company.  The  Hal  rate  will  be 
discarded  and  meters  installed  and  a  day 
Bervlce  established  )■'  C  Holbrook  la 
owner  and   manager. 

rUMA,  ARIZ.  The  City  Council  has  en- 
gaged !•'.  E.  Trask,  engineer,  Union 
Building,  Los  Angeles,  Cal.,  to  prepare  es- 
s  of  cost  Of  construction  of  a  mu- 
11  mi  pal  electric-light  and  water- works 
system. 

BILLINGS,  MONT— The  Town  Board 
has  engaged  the  Mackintosh-Walton  Com- 
pany, consulting  engineers,  of  Oklahoma 
City,  to  prepare  plans  for  extensions  to 
the  municipal  water  and  light  plant.  The 
proposal  to  issue  bonds  for  the  proposed 
work  will  soon  be  submitted  to  the  voters. 

GREAT  FALLS,  MONT.— Bids  will  be 
received  by  the  City  Council  of  Great 
Falls,  Mont.,  until  Feb.  20  for  a  motor- 
driven  combination  street  sprinkler  and 
sweeper.  Bids  to  be  addressed  to  W.  H. 
Harrison,  city  clerk. 


Canada 

EDMONTON,  ALTA.— The  Edmonton 
Power  Company,  it  is  reported,  is  making 
surveys  for  the  construction  of  a  railway 
(SO  miles  long)  from  Edmonton  to  its  new 
power  plant  site.  Work  will  begin  on  the 
construction  of  the  power  plant  as  soon  as 
the  railway  is  completed,  wrhich,  it  is  esti- 
mated, will  take  about  a  year.  E.  W.  Bow- 
ness  is  manager  and  engineer. 

BRANTFORD,  ONT. — The  City  Council 
is  considering  the  question  of  developing  a 
hydroelectric  plant  on  the  Grand  River. 
H.  F.  Leonard  is  city  clerk. 

BRANTFORD,  ONT. — The  Brantford 
Hydro-Electric  Power  Commission  has  been 
authorized  to  remodel  and  extend  its  dis- 
tribution lines,  to  be  purchased,  and  to  sup- 
ply electrical  service  to  the  districts  of 
Grandview,   Exchange   Place  and  Parkdale. 

TORONTO,  ONT. — Tenders  will  be  re- 
ceived by  the  Chairman  of  the  Toronto 
Electric  Commissioners,  Toronto,  until 
March  28  for  synchronous  condensers. 
Specifications  may  be  obtained  at  the  office 
of  the  purchasing  agent,  15  Wilton  Avenue, 
Toronto. 

TORONTO,  ONT. — A  permit  has  been  se- 
cured by  the  British  Forgings  Company  to 
put  in  foundations  for  an  electric  plant  at 
the  foot  of  Cherry  Street,  near  the  Harbor 
Commission's  ground  area,  for  the  Imperial 
Munitions  Board.  The  cost  of  the  plant  is 
estimated  at  $25,000. 

.  ALTON,  QUE. — The  by-law  authorizing 
the  installation  of  hydroelectric  power  was 
carried. 

MONTREAL,  QUE. — Tenders  will  be  re- 
ceived by  Norcross  Brothers,  10  Cathcart 
Street,  contractors  for  the  construction  of 
the  temporary  station  for  the  Canadian 
Northern  Railway  Company,  for  roofing, 
electrical  work,  heating,  plumbing,  plaster- 
ing, excavating  and  structural  concrete  and 
purchase  of  100  tons  of  reinforcing  steel  ; 
also  tiles  and  paving  blocks,  to  cost  ap- 
proximately $150,000. 

VERDUN,  QUE. — The  city  of  Verdun  has 
received  authority  from  the  Legislature  to 
expend  $250,000  for  the  installation  of  un- 
derground conduits.  A.  S.  Claeson  is  city 
engineer. 
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14  2.r>6  Insulator;  William  H.  Williams, 
Carey,  Ohio.  App.  filed  Sept.  19,  1916. 
Designed  to  hold  one  or  more  wires,  and 
to  hold  wires  which  cross  each  other  at 
an  angle. 

1  214,500.  Anode  for  Vacuum  Discharge 
-Tubes  ;  Charles  Frederick  William  Bates, 
Cleveland,  Ohio.  App.  filed  Aug.  17,  1915. 
Anodes    or    targets    for    tubes. 

1.214.511.  Telephone  Switching  System  ; 
Henry  Peter  Clausen,  Mount  Vernon,  N. 
Y.  App.  filed  June  7,  1915.  Cord  cir- 
cuit   for    manual    systems. 

1.214.512.  Telephone  Switching  Sys- 
tem; Henry  P.  Clausen,  Mount  Vernon, 
N.  Y.  App.  filed  Sept.  2,  1916.  Manual 
type. 

1,214,515.  Switch-Selector;  Oscar  A. 
Danielson,  New  York,  N.  Y.  App.  filed 
Nov.  2.  1914.  For  use  in  keyboard  trans- 
mitters for  printing  telegraph  systems. 

1,214,528.  Electric  Ship  Propulsion; 
William  L.  R.  Emmet,  Schenectady,  N.  Y. 
App.  filed  Jan.  2,  1915.  Provision  of  an 
important  controlling   apparatus. 

1,214,540.  Electrically  Operated  Tabu- 
lating and  Like  Machine  ;  Christian 
Augustine  Everard  Alfred  Greene,  Lon- 
don, England.  App.  filed  Nov.  15,  1915. 
Improvements. 

1,214,591.  Antenna  for  Radiotelegraph 
Station  ;  Gustav  Reuthe,  Sayville,  N. 
Y.  App.  filed  April  29,  1916.  Use  a 
transmitting  antenna  having  a  counter- 
poise and  divides  the  counterpoise  into 
individual  sectors  which  can  be  sepa- 
rated electrically  from  each  other. 

1,214,610.  Telephone  Receiver;  Naho  Tan- 
naka,  New  York,  N.  Y.  App.  filed  Sept. 
30,  1915.     Diaphragms  are  cushioned. 

1,214,613.  Vapor  Electric  Apparatus; 
Percy  H.  Thomas,  Upper  Montclair,  N. 
J.  App.  filed  Sept.  12,  1912.  Such  as 
can  be  successfully  operated  on  a  con- 
stant-current   circuit. 

1.214.615.  Electrically  Controlled  Brake; 
Walter  V.  Turner,  Edgewood,  Pa.  App. 
filed  Oct.  3,  1914.  Means  for  limiting 
the  maximum  rate  of  reduction  in  brake 
pipe  pressure  to  a  predetermined  degree. 

1.214.616.  Electropneumatic  Brake  ;  Wal- 
ter V.  Turner,  Edgewood,  Pa.  App.  filed 
Oct.  3,  1914.  To  an  equipment  in  which 
the  brakes  are  applied  by  electrically 
venting  fluid  from  the  brake  pipe. 

1,214,620.  Means  for  Producing  Elec- 
trical Oscillations  with  the  Aid  of 
an  Auxiliary  Oscillation  Circuit  ; 
George  von  Arco  and  Alexander  Meissner, 
Berlin,  Germany.  App.  filed  Sept.  17, 
1912.     Improvements. 

1,214,624.  Alarm  for  Railroad  Crossings  ; 
Beecher  D.  Whitcomb,  Shawomet,  R.  I, 
App.  filed  July  26,  1915.  Novel  means 
for  controlling  the  return  of  the  core  to 
normal  position. 

1,214,638.  Selective  Lockout  Telephone 
System  ;  Frank  W.  Adsit,  St.  Paul,  Minn. 
App.  filed  June  30,  1914.     Improvements. 

1,214,644.  Electric  Light  Socket;  Tonjes 
August  Carl  Both,  Maiden,  Mass.  App. 
filed  April  16,  1912.  Mechanical  move- 
ment adapted  for  universal  application. 

1,214,647.  Battery  Cell;  Campbell  C. 
Carpenter  and  Roy  J.  Ellis,  Niagara 
Falls,  N.  Y.  App.  filed  April  6,  1916. 
The  cover  being  so  designed  as  to  ef- 
fectually cover  and  seal  the  jar. 

1,214,652.  Lightning-rod  Structure; 
John  E.  Curti,  Omaha,  Neb.  App.  filed 
April  3,  1916.  For  connecting  the  stand- 
ard with  the  horizontal  cable. 

1,214.655.  Wireless-Telephone  Appara- 
tus ;  Burr  V.  Deitz,  Slingerlands,  N.  J. 
App.  filed  Oct.  15,  1913.  For  changing 
alternating  to  a  direct  current. 

1,214,663.  Motor-Controller  ;  Clarence  T. 
Evans,  Milwaukee,  Wis.  App.  filed  May 
2,    1914.      Improved    circuit   arrangement. 

1,214,669.  Battery  Cell  ;  Julius  M.  Gauss, 
Niagara    Falls,    N.    Y.       App.    filed    April 

8,  1916.      Liability    of    adding    too    much 
liquid   is  minimized. 

1,214,686.  Supervisory  Systems  Alexander 
E.  Keith,  Chicago,  111.  App.  filed  May 
14,  1907.  Automatic  or  semi-automatic 
telephone    exchange   systems. 

1,214,694.  Telephone  System  ;  Albion  D. 
T.    Libby,    Elyria,    Ohio.      App.    filed    Jan. 

9,  1911.     Telephone  meter  systems. 

1,214,718.  Overload  Circuit  Opener;  Ed- 
mund O.  Schweitzer,  Chicago,  111.  App. 
filed   April    21,    1913.      Improvement. 

1.214.721.  Signal;  William  Sparks,  Jack- 
son, Mich.  App.  filed  Oct.  8,  1915.  Cam 
actuated  diaphragm  type. 

1.214.722.  Signal;  William  Sparks,  Jack- 
son, Mich.  App.  filed  Nov.  18,  1915. 
Diaphragm    signals. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 
issued  on  Feb.  6,  1917. 


1  214  745.     Hoist  Block  ;  Clement  E.  Beard, 

'  Columbiana,     and     Walter     G.     Stephan, 

Cleveland,   Ohio.      App.   renewed   June   29, 

1915.  Weight    indicating    or    measuring 
means. 

1214,752.       Electric     Switch;     Harry     R. 

Canfield,    Ohio.      App.    filed   Feb.    9,    1911. 

Magnetically    operated. 
1  214,757.      Electric    Water    Heater    and 
'"automatic    Control;    Dudley    B.    Clark, 

Bemus    Point,    N'.    Y.      App.    filed    May    9, 

1916.  Combined  hydraulic  electrical  con- 
trol. 

1  214,763.  Electrically  Heated  Steel 
'  Furnace  ;  Joseph  Lawton  Dixon,  Detroit, 
Mich.      Improvements. 

1,214,764.  Electric  Steel  Furnace  ;  Jo- 
'  seph  Lawton  Dixon,  Detroit,  Mich.  App. 
filed  Oct.  14,  1916.  Regulation  of  the 
positions  of  the  electrodes,  either  auto- 
matically or  by  hand  may  be  rendered 
more  simple  and  certain. 

1,214,770.  Process  of  Making  Cyanogen 
'  Compounds  ;  Hans  Foersterling  and  Her- 
bert Philipp,  Perth  Amboy,  N.  J.  App. 
Renewed  June  21,  1916.  Vaporizing  a 
metal  capable  of  forming  cyanogen  com- 
pounds and  reacting  the  vaporized  metal 
with  nitrogenous  and  carbonaceous  mat- 
ter. 


1,214,903.      Fuse. 

1214,775.     Electrolytic  Apparatus;   Wil- 
'  liam    E.    Greenawalt,    Denver,    Col.      App. 
filed   Aug.    18,    1913.      Electrode   bell. 

1  214  779       Electric  Switch;  Jay  H.  Hall, 
'  Cleveland,  Ohio.      App.  filed  Feb.   2,  1913. 
Magnetically   operated. 

l  214  son.      Method   of   Reducing   Metals; 
'  Robert    J.    McNitt,    Niagara    Falls,    N.    Y. 
App.    filed    May    12,    1915.       From    com- 
pounds  containing   the   same. 

1  214,816.     Electric  Lamp;  Moses  Solomon 
'Okun,   New   York,   N.   Y.      App.      Renewed 
June  22,  1916.     Great  percentage  of  elec- 
tric energy   is  transferred  into  light. 

1,214,817.     Means  for  Effecting  Magnetic 

'  or  Inductive  Separation  of  Substances  ; 

Samuel    W.    Osgood,    Chicago,    111.      App. 

Renewed    June    30,    1916.      Improvements. 

1  214  830.        Moisture-Proof     Switchboard 
'  Cord  ;    William    L.    Runzel,    Chicago,    111. 
App.  filed  May  24,  1915.     Improved  inter- 
connecting  cord. 

1214,836.     Battery  Package;   John   Smith, 
'  Brooklyn,  N.  Y.      App.   filed  May   1,   1916. 
Provides  a  combined  dry  cell  set  and  con- 
tainer which  will  be  both  waterproof  and 
heat   insulating. 

1  214,841.  Electric  Furnace  for  Fusing 
Metals  ;  John  Thomson,  New  York,  N. 
Y.  App.  filed  Jan.  28,  1916.  High  ther- 
mal economy,  rapidity,  convenience  and 
metallurgical  efficiency. 

1,214,842.  Electric  Zinc-Distilling  Fur- 
nace and  Condenser  for  Producing 
Blue  Powder  ;  John  Thomson,  New  York, 
N.  Y.  App.  filed  Jan.  28,  1916.  Increase 
the  purity  and  effectiveness  of  the  said 
material  at  a  minimum  cost  of  produc- 
tion. 

1,214,857.  Train-Coupling  for  Electrical 
Conductors  ;  Walter  C.  White,  Los  An- 
geles, Gal.  To  retain  the  terminals  of 
the  electrical  conductors  within  the  coup- 
ler  heads. 

1,214,879.  Electric  -  Circuit  -  Protecting 
Fuse  ;  Sydney  N.  Baruch,  San  Francisco, 
Cal.  App.  filed  Aug.  25,  1915.  Fusible 
element. 


1214,883.  alternating-Current  Motor; 
Donald  M.  Bliss,  West  Orange,  N.  J. 
App.  filed  March  13,  1911.  Adapted  to 
be  operated  from  a  single-phase  alter- 
nating-current circuit. 

1, 21 4,900.  Socket  for  Electric  Lamps; 
John  Cuthbert,  Chicago,  111.  App.  hied 
Dec.    2,   1915.      Easily  wired. 

1,214,903.  Kisk;  Louis  W.  Downes  and 
'  Ralph  Clifton  l'atton,  Providence,  R.  I. 
App.  filed  Oct.  23,  1915.  Designed  to 
open  the  circuit  when  an  excessive  cur- 
rent passes   through  the   line. 

1,214,915.  Service-Box  and  Switch  ;  Mor- 
ton  Havens,  Jr.,  and  Francis  K.  Megin- 
niss,  Albany,  N.  T.  App.  filed  Aug.  18, 
L913  For  preventing  the  removal  of  a 
burnt-out  fuse  without  first  operating  the 
switch  to  break  the  circuit. 

1214  920  Electric  Switch;  Newman  H. 
'Holland,  West  Orange,  .v  J.  App.  filed 
Feb.  16,  1914.  Contacts  normally  spaced 
apart. 

1214,934.     Electrolytic   <:.\s    Generator; 
'  Isaac    II.    Levin,    New    York,    N.    Y.      App. 
filed    Dec.    20,    1915.      To   produce    hydro- 
gen  and   oxygen   gases. 
1214,956.      Insulator;   Charles  W.   Rogers, 
'  Exeter,    N.    H.      App.    tiled    June    5,    1914. 
For     insulating     swaying     electric     wires 
from  trees. 
1  214  959.       Illuminated    Fountain    Pen  ; 
'  Edmund  o.  Schaffer,  Derby,  Conn.     App. 
filed  June   27,  1916.     The  lamp  not  inter- 
fering  in   any   way   with   ordinary   use   of 
the  pen. 
1214,969         Measured-Service     Telephonb 
'  System  ;    Samuel    S.    Stolp,    Chicago,    111. 
App.  filed  Feb.  29,  1912.     Improvement. 
1214  980.      Alternating-Current     Motor; 
'  Hans  Weichsel,  St.  Louis,  Mo.     App.  filed 
April    12,    1915.      Single-phase   asynchron- 
ous induction  motors  having  a  shunt  char- 
acteristic. 
1  214,982.       Automatic      Telephone      Sys- 
'  tem  ;    Charles    S.    Winston,    Chicago,    111. 
App.   filed   April   11,   1910.      System   which 
is    free    from    ground    connection    at    the 
subscribers'    stations. 
1214,983.      Metal-Working   Machine;    Ed- 
ward   V.    Wurts,    Pittsburgh,    Pa.       App. 
filed  Jan.  28,  1914.     Improvements. 
1,214,989.     Automatic  Telegraphic  or  Ra- 
'  diotelegraphic     Transmitter  ;     Edouard 
Belin,  Paris,  France.      Improvements. 
1215,002.  Telephone   Apparatus;    Eldridge 
'  A.   Cox,   Dayton,  Ohio.      App.   filed  March 
6,   1916.     May  be  connected  with,  or  dis- 
connected from,  the  central  station  with- 
out touching  the  receiver. 
1  215,004.       Battery     Connector  ;     Spencer 
'M.  Decker,  Maiden,  Mass.     App.  filed  April 
21,   1916.      Plurality   of   dry  cells  may  be 
connected   together. 
1  215,037.     Signal  for  Automobiles;  David 
J.    Lanehart,    Baltimore,    Md.      App.    filed 
May    16,    1916.      Readily   observable   both 
by   night   and   day. 
1215,038.       Telephone  -  Circuit    Arrange- 
'  ments  ;  Charles  D.  Lanning,  Boston,  and 
Stephen  C.   Drew,  Brookline,  Mass.      App. 
filed  Aug.  2,  1911.     Concerned  wih  the  re- 
lation of  two  voice  current  circuits  induc- 
tively connected. 
1215,042.        Automatic      Signal      Device; 
George     C.     Martin,     Los     Angeles,     Cal. 
App.   filed  April   2,   1913.     Useful   in  con- 
nection   with    railway    crossings    and    the 
like. 
1215,060.     Telephone  Head-Gear;   Thomas 
Rhodus,    Chicago,    111.      App.    filed    Oct.    7, 
1915.      Holder    is   formed   of   semicircular 
spring   bands. 
1,215,070.     Street  Car  and  Railway  Indi- 
cator ;     Ernest    H.     Stacy,    Atlanta,    Ga. 
App.  filed  April   12,   1916.      Improvements. 
1,215,074.       Insulating     Gas-Tight     Seal: 
William    E.    Story,    Jr.,    Schenectady,    N. 
Y.     App.   filed   Sept.    19,   1914.     Construc- 
tion of  vacuum-tight  insulating  seals. 
1,215,077.  Machine      for      Waterproofing 
Fibrous     Materials  ;     Alfred     O.     Tate, 
Montreal,    Quebec,    Canada.       App.     filed 
Feb.     20,     1915.       For     producing     water- 
proofed   paper. 
1,215,079.      Candelabrum    Socket;    George 
B.  Thomas,   Bridgeport,  Conn.      App.   filed 
Feb.   16,   1916.     Lining  for  the  socket. 
1,215,088.      End    Ring    for    Squirrel-Cage 
Windings;  Francis  M.  Whitney,  San  Di- 
ego, Cal.    App.  filed  May  28,  1914.    Method 
of  applying. 

1.215.094.  System  of  Ship  Propulsion  ; 
Ernst  F.  W.  Alexanderson,  Schenectady, 
N.  Y.  App.  filed  April  26,  1913.  Propel- 
lers are  driven  by  induction  motors  sup- 
plied with  alternating  current  from  a 
polyphase   alternator. 

1.215.095.  System  of  Ship  Propulsion  ; 
Ernst  F.  W.  Alexanderson.  Schenectady, 
N.  Y.  App.  filed  Oct.  13,  1916.  In  which 
the  ship's  propellers  are  driven  by  elec- 
tric motors. 
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1, 111, 764,      CSTSI   1      I  .  K.ih  Is. 

nlolnes,  Iowa  Original  app.  Med 
July  i'..  1914  .  divided  1  >.-.  JO,  19 
aued  Jan.  9,  1917.  Details  ox  mounting 
fur  crystal  detector,  In  which  two  springs 
oppose  each  other,  tha  second  being  ca- 
pable of  applying  a  lateral  tension  to  the 
crystal  contact.  shows  a  Oat-polished 
crystal  surface  with  regular  projections 
produced  by  truss  grooves, 

1,211,770.  Alicia, maunktic  Detector  ;  F.  G. 
Simpson,  Seattle,  Wash.  Original  app. 
filed  Nov  1.  L912;  divided  April  23,  1913  ; 
Issued  Jan  9,  1917.  Grout)  tuned  mag- 
netic detector,  In  which  the  effect  of  in- 
coming  wave  trains  is  directly  to  pro- 
duce  movement  In  a  pair  of  tuned  vibrat- 
ing wires.  The  motions  so  set  up  are 
cause, 1  to  affect  a  microphonic  contact 
connected  in  series  with  a  battery  and 
Indicating  instrument. 

1,211,863.  Apparatus  roe,  and  Method  of 
Producing  Hiqh-Frequbnct  Currents 
OF  Ki.ectricity  ;  D.  G.  McCaa.  Lancaster, 
Pa,  App  filed  Sept.  24,  1913;  issued 
Jan.  9,  1917.  Generator  of  substantially 
sustained,  or  high-group  frequency,  waves 
for  radiotelephony  or  the  like,  in  which 
the  primary  oscillatory  circuit  contains 
a  large  capacity  series  condenser  to  pre- 
vent arcing  at  the  quenched  spark  gap. 


Fig.    1 — Proctor's    Receiver    for    Undamped 
Waves 

1,211,963.  Radio  Receiving  Apparatus;  J. 
A.  Proctor,  Revere,  Mass.  App.  filed  June 
29,  1914  ;  issued  Jan.  9,  1917.  Receiver 
for  continuous  oscillations,  in  which 
either  a  tuning  or  a  blocking  condenser 
is  varied  in  capacity  periodically,  so  as 
to  produce  oscillation  variations  corre- 
sponding to  the  desired  tone  frequency. 

1,212,163.  Relay  for  Undulatory  Cur- 
rents ;  E.  M.  C.  Tiegerstedt,  Copenhagen, 
Denmark.  App.  filed  Oct.  19,  1916;  is- 
sued Jan.  9,  1917.  An  audion-type  am- 
plifier in  which  a  central  filament  is  sur- 
rounded by  a  perforated  cylindrical 
"auxiliary  anode"  or  grid  electrode,  which 
in  turn  lies  within  a  spiral  anode  or  plate 
electrode.  The  whole  is  inclosed  by  a 
magnetic  and   static   shielding  case. 

1,212,202.  Submarine,        Subterranean 

and  Aerial  Telephone  ;  R.  A.  Fessen- 
den,  Brookline,  Mass.  App.  filed  May  12, 
1916;  issued  Jan.  16,  1917.  A  radio- 
frequency  alternator,  a  magnetic  ampli- 
fier output  circuit,  a  rectifier  and  the  con- 
trol coil  of  a  large  "oscillator"  or  power- 
ful telephone  receiver  are  serially  con- 
nected so  that  voice  vibrations  acting 
through  the  magnetic  amplifier  will  pro- 
duce intense  corresponding  vibrations  of 
the  "oscillator"  diaphragm.  These  are 
used  for  acoustic  transmission  to  com- 
paratively long  distance  through  the  air, 
earth  or  water. 

1.213,066.  Wireless  Automatic  Railway 
Registering  Ststem  :  C.  L.  Bopp,  Wa- 
terloo, Iowa.  App.  filed  Feb.  24,  1913: 
issued  Jan.  16,  1917.  Wireless  tele- 
graph  apparatus   using   coherers   and    re- 
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Recent 

Radio 

Patents 

Notes  and  Comments  on  1  fnited  States 
Patents  on  Radio  Signaling  and  allied 

topics  issued   during  January,   it)  10. 


lays,  controlled  by  the  passage  of  a  train 
over  predetermined  portions  of  brack. 
Tins  device  is  used  In  train  and  block- 
signal  systems,  In  conjunction  with  wire 
telegraphs. 

1,218,260,  Mka.ns  fob  Kkckivinu  Intelli- 
i.i.m'k  Communicated  by  Electric 
w  iVBS;  ii  W  Plckard,  Amesbury,  Mass. 
Original  app.  Hied  Aug.  30,  1906;  divided 
No*  8,  1906:  Issued  Jan.  23,  1917.  Re- 
ceiver In  which  are  combined  an  an- 
tenna system,  a  high-resistance  good- 
contact  rectifier,  a  direct-current  indicat- 
ing device  and  a  shunting  condenser  for 
the  purpose  of  leading  oscillation  cur- 
rent groups  to  the  rectifier  and  around 
the   indicator. 

1,213,869.  Inductance  Coil;  D.  R.  Price, 
Wmtlnop,  Mass.  App.  filed  April  24, 
1914  ;  issued  Jan.  23,  1917.  An  induc- 
tance coil  for  radio-telegraph  or  wire 
circuits,  In  which  the  resistance  to  fluc- 
tuating currents  is  minimized  by  com- 
pensating for  the  varying  impedance  ef- 
fects produced  by  inequalities  in  length 
of  the  insulated  strands  of  wire  used  in 
winding. 

1,214,022.  Apparatus  for  Wireless  Teleg- 
raphy and  the  Like;  P.  E.  Edelman, 
Minneapolis,  Minn.  App.  filed  Aug.  19, 
1912;  issued  Jan.  30,  1917.  Details  of 
apparatus  for  selective  transmission  of 
radio  messages,  dependent  upon  succes- 
sive choice  of  wave  and  group  frequen- 
cies or  upon  intervals  between  impulses, 
or  combinations  of  these.  Includes  vari- 
ous forms  of  receiving  tuning  apparatus, 
a    multi-contact    crystal    detector,    etc. 

1,214,214.  Generator  of  High-Frequency 
Currents  ;  P.  O.  Pedersen  and  V.  Poul- 
sen,  Frederiksberg,  Denmark.  App.  filed 
Jan.  6.  1913  ;  issued  Jan.  30,  1917.  Sys- 
tem of  paralleling  arc  generators  for  pro- 
duction of  high-power  oscillations.  The 
usual  phase  difficulties  of  parallel  arcs 
are  avoided  by  dividing  the  oscillation 
circuit  and  placing  a  series  condenser  and 
inductance  in  each  branch. 

1,214,265.  Detector  for  Wireless  Sys- 
tems ;  M.  Berel  and  L.  Funke,  New  York, 
N.  Y.  App.  filed  March  11,  1916  ;  issued 
Jan.  30,  1917.  A  crystal  detector  which 
is  hermetically  sealed  after  proper  ad- 
justment of  contact  is  effected,  so  as  to 
permit  indefinitely  long  use  without  re- 
adjustment. 

1,214,283.  Wireless  Telegraphy;  L.  de- 
Forest,  Palo  Alto,  Cal.  App.  filed  Sept. 
24,  1912  ;  issued  Jan.  30,  1917.  The  ca- 
pacity of  a  fan  antenna  is  increased  by 
locating  near  it  a  supplementary  hori- 
zontal antenna,  directly  grounded,  with 
the  object  of  permitting  greater  energy 
storage  without  reduction  of  radiation  re- 
sistance. 

DISCUSSION 

The  new  year  begins  with  the  issue  dur- 
ing January,  of  fifteen  patents  having  to 
do  with  radio  signaling.  This  is  in  strong 
contrast  to  the  three  which  were  published 
in  December,  1916.  but  of  course  cannot  be 
taken  as  true  index  of  inventive  activity 
for  the  reason  that  the  application  dates 
may  be  from  a  few  months  to  a  dozen 
years  earlier  than  the  dates  of  patenting. 
In  this  month's  group  the  Tigerstedt  pat- 
ent, applied  for  only  last  October,  may  be 
contrasted  with  the  Pickard  patent  bearing 
application  date  of  August,  1906.  in  order 
to  note  specific  examples  of  the  large  varia- 
tion in  complexitv  presented  by  the  work  of 
the   Patent  Office. 

An   interesting  device  is  shown  in  Fig.   2, 


«  in,  ii    1      1 .  pi  odut ,  ,1    1 1  urn    the    ili  ■ 
01    Nli 

1     an   audlon  amplifier   bulb  ,,1   special  con- 
str uctlon,   and    I  to   1 1 1  ■  1 1 

cathode  stream   ■  whlcn   would   t'» 

obtained    from   a    simple   fllamenl       In   the 

1  here   la  show  n  it-win    v.  1 

tlcal   filament    14,   which   may   ba  of  tungs- 
ten  coated    with    ■    mixture    "i    strontium 
ami    barium    as  Ides       1 1    1      heated    to    ln« 
■  .'iic.-,    and    (in.  stri  am    of 

electron     which  a  1  to  bombard  the 

"equlpotentlal     cal  node"     1 3.      1  I 
cathode    is    a    .similarly    coated    tube    Of    thin 

In 'i  platinum  or  tungsten,  and  1 
at  a  potential  positive  with  rei  pect  to  the 
fllamenl  11  bj  meana  of  a  special  battery. 
1  in  bombardment  results  in  making  the 
lectrode  13  give  off  a  powerful  stream 
irons,  by  reason  of  Its  large  surface, 
and  so  increases  the  energy  output  of  the 
tube.  The  electron  stream  passing  from 
the  cathodes  t<>  the  anode  11  is  controlled 
by  the  electrostatic  Held  of  the  grid  or 
input  electrode  12,  which  is  connected  In 
any  of  the  usual  amplifying  or  generating 
circuits.  Another  form  of  the  bulb  In 
which  there  are  several  successively  larger 
concentric  tubular  cathodes  Is  shown ;  in 
this  more  complex  bull)  each  cathode  bom- 
bards that  next  outside  it,  so  building  up 
the  electron  stream  to  the  maximum  output 
of  the  largest  and  outermost  cathode  tube. 
Fig.  1  shows  the  circuit  arrangement  pro- 
posed by  J.  A.  Proctor,  in  patent  No.  1,211,- 
963,  for  the  reception  of  continuous  or 
sustained  waves.  The  antenna  circuit  com- 
prises the  aerial  Itself,  A  ,  the  primary  coll 
with  variable  contact,  P,  and  the  earth 
connection  O.  The  secondary  8  has  con- 
nected across  its  terminals  the  tuning  con- 
denser K,  and  this  in  turn  is  shunted  by 
the  circuit  containing  the  detector  D,  tele- 
phones T  and  variable  condenser  C/  as 
shown.  If  the  condenser  CV  were  set  at 
some    particular   value    and    allowed    to    re- 


Fig.  2 — Nicolson's  Double-Cathode  Amplifier 

main  in  that  condition,  the  receiver  would 
correspond  closely  to  the  apparatus  ordi- 
narily used  for  reception  of  groups  of 
damped  waves.  In  the  proposed  arrange- 
ment, however,  the  rotating  element  of  Cr 
is  mounted  on  a  shaft  Br  and  is  rapidly 
revolved  so  as  to  change  the  capacity 
smoothly  from  minimum  to  maximum  at 
the  rate  of  from  200  to  500  times  per 
second.  When  the  capacity  is  near  zero 
it  is  obvious  that  oscillations  cannot  pass 
effectively  from  the  secondary  to  the  de- 
tector, and  that,  consequently,  no  energy 
can  reach  the  telephone.  When  the  capac- 
ity is  at  its  maximum,  however,  the  transfer 
of  energy  from  the  secondary  condenser 
K  to  the  telephone  and  detector  combina- 
tion is  necessarily  quite  rapid.  Thus  there 
is  obtained  a  sort  of  "chopper"  effect  which 
is  similar  to  that  secured  by  inserting  an 
interrupter  in  the  receiving  circuit  of  a 
wireless  station  working  with  sustained 
waves.  Because  the  change  of  capacity  Is 
gradual,  and  so  is  quite  different  from  the 
sudden  action  of  a  contact  device,  the 
arrangement  of  Fig.  1  is  said  to  produce 
a  better  musical  note  than  does  the  simple 
"chopper."  In  operation  it  is  desirable  to 
adjust  the  speed  of  the  condenser  variations 
so  that  the  tone  produced  corresponds  in 
frequency  to  the  natural  period  of  the  re- 
ceiving telephone. 
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Thinking  Straight  on  the  Electric  Vehicle 

SUBMERGED  in  the  public  mind  by  wave  on  wave 
of  publicity  for  the  gas  car,  the  electric  vehicle  still 
survives  and  grows  in  numbers  each  year.  On  another 
page  we  quote  from  a  recent  meeting  of  the  Electric 
Vehicle  Section  of  the  National  Electric  Light  Associa- 
tion, a  group  of  carefully  prepared  statistics.  To  most 
persons  the  totals  will  be  surprising.  There  must  be  a 
vital  reason  for  this  tenacity  of  life.  The  electric- 
started  off  on  the  wrong  foot  as  a  competitor  of  the 
gas  car  for  all  purposes.  As  a  result  it  is  still  walk- 
ing through  life  with  blackened  eyes.  It  is  not  and 
never  can  be  a  competitor  of  the  gas  car  for  speed  and 
distance  in  the  present  state  of  the  art  of  electricity. 
Until  recently  speed  and  distance,  without  regard  to 
cost  and  comfort  and  durability,  were  the  only  yard- 
stick by  which  both  pleasure  and  commercial  cars  were 
measured.  Now,  a  change  has  set  in.  Pleasure  cars 
are  being  bought  for  style  and  comfort.  Car  bodies  as 
well  as  engines  are  in  the  public  eye.  Utility  driving  as 
well  as  touring  are  weighed  in  the  purchaser's  scale.  As 
a  consequence  the  electric  pleasure  car  has  each  year  a 
wider  and  more  intelligent  buying  clientele. 

Similarly,  in  the  commercial  field,  business  men  are 
thinking  not  of  substituting  a  motor  wagon  for  a  horse 
but  of  overhauling  their  transportation  methods.  Trans- 
portation engineering,  in  which  the  vehicle  is  only  one 
part  of  the  problem  of  handling  goods,  is  the  new  call- 
ing. With  these  newer  and  saner  standards  of  values 
the  electric  truck  has  not  only  a  fair  chance,  but  in 
many  cases  much  the  better  of  the  argument.  One  can- 
not ride  in  an  electric  taxicab  in  Detroit  and  learn  that 
each  car  is  netting  something  like  $3,000  a  year  to  its 
owners,  without  being  more  certain  of  the  electric  ve- 
hicle's present  opportunity.  When  the  president  of  a 
great  express  company  says  electric  trucks  are  a  paying 
investment,  when  the  sales  records  of  a  vehicle  company 
show  eighteen  cars  sold  in  a  small  town  in  one  season, 
when  we  learn  that  the  great  utilities  in  Chicago  and 
New  York  are  in  the  midst  of  plans  for  constructive 
local  development  of  their  vehicle  business  we  know  that 
our  faith  in  the  fundamental  values  of  the  electric  car 
for  both  pleasure  and  commercial  purposes  is  not  mis- 
placed and  that  the  electric  is  coming  into  its  own. 
Practice  shows  that  the  electric  vehicle  is  best  for  cer- 
tain conditions  of  city  work.  The  transportation  engi- 
neer who  thinks  in  terms  of  cost  and  results  has  not 
lost  sight  of  these  facts,  in  the  mass  of  confusing  gen- 
eral evidence  for  supposed  gas  car  superiority.  Every 
central  station  seeking  to  widen  its  commercial  business 
ought  to  ask  car  and  battery  manufacturers  how  it 
can  take  advantage  of  present  conditions  now. 


The  Lucky  Power  Purchaser 

CUSTOM  leads  us  to  look  at  the  man  who  sells  as  a 
doer  of  great  things.  It  is  this  man  who  tells  with 
pride  how  he  has  closed  a  contract  for  a  goodly  quantity 
of  power.  With  the  mere  buyer  we  have  no  concern. 
He  was  only  the  molded  clay  in  the  hands  of  the  skillful 
salesman.  The  deal  was  made,  not  because  the  buyer 
cleverly  drew  the  seller  into  his  meshes,  but  because  the 
trained  salesman  made  out  a  case  for  his  product  which 
was  so  logical  that  the  consumer  had  no  alternative  but 
to  write  his  name  on  the  dotted  line.  But  when  condi- 
tions change  and  the  seller  finds  that  the  buyer  has  a 
shade  the  best  of  the  arrangement  his  respect  for  the 
buyer  rises.  And  it  is  the  turn  of  the  buyer  to  pat  him- 
self on  the  back  for  his  extraordinary  foresight. 

This  illustration  tells  the  story  of  what  has  been  hap- 
pening in  the  case  of  some  central  station  contracts  for 
stand-by  service  to  owners  of  isolated  plants.  Coal 
shortage  is  throwing  the  burden  of  the  requirements  of 
the  isolated  plant  owner  upon  the  busy  central  station. 
Added  to  record-breaking  demands  from  regular  con- 
sumers the  extra  calls  for  service  are  a  serious  tax  upon 
capacity.  The  shoe  is  on  the  foot  of  the  man  who  has 
a  long-time  low-rate  contract  for  the  purchase  of  power. 


Standards  of  Public  Policy  for  the  N.  E.  L.  A. 

THE  public  policy  committee  of  the  National  Elec- 
tric Light  Association  has  put  before  the  repre- 
sentative membership  of  that  organization  an  epoch- 
marking  plan  for  enlarging  its  work.  It  is  not  the  plan 
of  novices.  It  is  the  careful,  deliberate  result  of  a  sys- 
tematic survey  of  the  conditions  before  the  central  sta- 
tion industry.  It  promises  large  returns.  With  its 
execution  the  association  will  wield  a  powerful  influ- 
ence in  the  fair  settlement  of  public  policy  questions. 
In  the  past  it  has  settled  many  problems,  it  has  led 
many  companies.  In  the  future  extensive  organization, 
abundant  funds  and  the  sense  of  greater  responsibility 
will  fit  it  to  do  much  more. 

In  considering  the  importance  of  the  new  work,  mem- 
bers will  do  well  to  recall  that  the  committee  foresight- 
edly  indorsed  regulation  when  that  policy  was  in  its  in- 
fancy. In  other  respects,  too,  it  has  led  development. 
Accustomed  to  looking  ahead,  the  committee  decides 
that  the  time  is  ripe  for  continuing  on  a  much  greater 
scale,  for  continuing  intensively  the  shaping  of  broad 
policies.  The  commercial  central  station  industry  can- 
not afford  to  disregard  the  questions  of  the  committee. 
Only  the  skeleton  of  its  idea  is  presented  in  the  letter 
to  members;  perhaps  this  is  all  that  could  be  said  un- 
til the  plans  are  carried  further.     But  it  is  not  neces- 
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s;u>   to  read  far  between  t h«-  lines  to  understand  thai 
the  vital  topics  are  on  the  list.    Data  on  commission  rul 
in).'-,  valuation  terminology,  methods  in  valuation,  rate 
making  and  rate-data,  municipal  ownership  and  opera 
tion,  water  powei    regulation    and    legislation,  regula 
turns  on   inductive   interference  in   transmission   lines 
onlo   the  announced  subjects.    Thai  the  committee 
will,  as  it  indicates,  find  other  matters  to  occupy  its  at 
tion  is  certain. 

Larger  work  and  income  mean  larger  responsibility. 
in  taking  up  duties  that  potentially  have  the  greatesl 
possibilities  for  the  commercial  central  station  indus- 
try the  committee  will  not  seek  to  evade  the  accompany- 
ing responsibilities.  Holding  those  responsibilities  tie- 
fore  it.  the  N.  E2.  L.  A.  should  be  aide  to  form  virtual 
standards  of  public  policy.  It'  it  ran  show  a  c<mipan.\ 
that  its  rates  are  above  the  line  of  fairness,  that  it  is 
foolishly  or  needlessly  antagonizing  the  public,  that  in 
running  counter  to  public  opinion  it  is  endangering  its 
position  as  a  "beneficent  monopoly"  the  association  will 
dear  up  situations  which  jeopardize  the  industry.  And 
at  other  times  its  proper  function  will  be  to  combat  un- 
just public  demands.  Information,  research,  is  the  basis 
of  the  proposed  work.  Action  will  follow.  The  plan 
has  in  it  so  much  that  is  of  promise  and  value  that  its 
hearty  indorsement  and  support  by  the  membership  are 
to  be  expected.  There  certainly  is  need  for  constructive 
work  in  the  directions  indicated. 


Iron  Wire  Transmission  Lines 

THE  enormous  price  of  copper  has  put  a  heavy 
burden  on  power  transmission  circuits,  even  those 
on  which  the  load  is  comparatively  dense.  When  it 
comes  to  extended  networks  carrying  relatively  light 
loads  the  cost  of  conductor  has  become  outrageously 
and  forbiddingly  high.  We  have  published  data  from 
time  to  time  on  the  use  of  iron  wire  as  a  substitute  for 
costly  copper,  a  subject  which  came  to  the  front  in  Ger- 
many very  soon  after  the  outbreak  of  the  war  and  was 
considerably  discussed.  The  transmission  line  which 
M.  D.  Leslie  described  in  a  recent  issue  is  of  par- 
ticular interest  as  being  rather  the  most  extensive  as 
yet  tried,  at  least  in  this  country.  The  situation  is  one 
common  enough  on  transmission  lines,  namely,  the  de- 
sire to  supply  small  towns  with  the  necessary  light  and 
power  from  an  existing  network.  To  do  this  on  a  sound 
economic  basis  demands  a  low  investment,  and  with 
copper  at  the  rate  of  40  cents  a  pound  or  thereabouts 
something  radical  had  to  be  done.  The  distance  to  be 
covered  was  about  30  miles  and  the  total  load  which 
could  be  reasonably  expected  in  the  two  communities 
reached  only  75  kw.,  barely  two-thirds  of  this  being 
touched  by  the  present  peak.  The  solution  of  the  eco- 
nomic problem  was  found  in  using  a  three-phase  circuit 
of  No.  6  galvanized  iron  wires  carried  on  steel  poles  set 
in  concrete  with  a  span  of  300  ft.  The  voltage  of  trans- 
mission is  22,000. 

The  great  tensile  strength  of  high-grade  iron  wire 
enabling  the  use  of  long  spans  is  a  very  important  fea- 
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sumes   its  normal  course. 

The  regulation  Of  this  iron  wire  transmission  line, 
as  Mr.  Leslie  has  indicated,  has  to  be  watched 
somewhat  carefully,  and  for  heaw  varying  loads  would 
undoubtedly  prove  inconvenient.  Iron  can  hardly  be 
considered  a  general  substitute  for  copper  as  a  con- 
ductor, yet  its  low  cost  in  construction  may  often,  as  in 
the  case  before  us,  quite  overcome  the  minor  operative 
disadvantages  attending  its  use.  Three  months'  service 
on  this  line  have  shown  only  two  cases  of  failure  due 
to  defects  in  the  wire,  which  is  doing  very  well  con- 
sidering the  length  of  circuit.  If  the  price  of  copper 
keeps  up  some  little  time,  as  now  seems  very  probable, 
a  good  many  branch  lines  are  likely  to  be  constructed 
of  iron. 

For  anything  save  very  small  amounts  of  energy 
stranded  wire  will  undoubtedly  be  used,  and  when 
properly  put  up  should  give  a  very  cheap  ahd  reliable 
system,  even  in  cases  involving  considerably  more  en- 
ergy than  that  handled  in  the  case  mentioned.  With 
a  substation  equipment  automatic  regulation  of  the  ter- 
minal voltage  is  entirely  feasible,  so  that  with  reason- 
able judgment  in  design  and  installation  there  seems  to 
be  no  reason  whatever  why  iron  may  not  be  employed 
on  a  considerable  scale  between  the  limiting  variations 
of  operation  and  service  that  have  been  outlined. 


Selling  Aluminum  at  a  Profit 

CENTRAL  stations  are  not  trading  companies;  if 
they  merchandise  household  appliances  they  do  it  as 
only  an  incident  in  their  larger  function.  They  do  not 
build  up  elaborate  physical  equipment  in  order  to  dis- 
mantle it  part  by  part,  to  sell  as  there  is  opportunity. 
Even  if  they  get  a  tempting  offer  they  prefer  to  keep 
apparatus  until  the  end  of  its  usefulness  for  their  oper- 
ations. But  times  and  unprecedented  situations  alter 
policies  in  this  as  well  as  in  other  directions.  The  high 
price  of  aluminum  offers  a  profit  which  arouses  the  trad- 
ing instinct.  A  company  which  has  aluminum  trans- 
mission line  is  not  justified  in  overlooking  the  chance 
to  scrap  it  and  to  substitute  copper.  It  has  a  commer- 
cial interest  in  analyzing  the  comparative  value  of  the 
two  metals.  Several  properties  have  made  substantial 
profits  by  dismantling  aluminum  lines,  which  after  all 
were  not  giving  the  service  expected,  and  reverting  to 
the  red  metal.  The  example  which  is  described  else- 
where in  this  issue  is  but  one  of  several  conspicuous 
instances  which  have  been  reported  in  the  historic  thirty 
months  just  past. 
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The  Analysis  of  Load 

THE  unattainable  ideal  of  every  central  station  is 
the  100  per  cent  load  factor  stretching  uniformly 
through  the  twenty-four  hours  without  peaks  and  with- 
out hollows.  The  nearest  point  to  its  realization  could* 
perhaps  be  reached  by  a  plant  dealing  with  some  elec- 
trochemical industries,  but  in  general  service  no  such 
good  fortune  could  be  expected.  Mr.  Leffler  in  a  most 
instructive  paper  indicates  some  of  the  methods  which 
may  be  applied  to  the  analysis  of  load  growth  to  ascer- 
tain its  commercial  desirability.  Obviously  an  added 
load  which  is  piled  upon  the  peak  cannot  be  assured  of 
a  warm  welcome  from  the  central  station,  while  if  it  is 
devoted  to  filling  up  a  conspicuous  hollow  in  the  exist- 
ing load  curve  it  is  greeted  like  a  long-lost  brother.  A 
chart  showing  merely  the  increase  of  load  from  year  to 
year  conveys  only  a  very  imperfect  idea  as  to  what  is 
actually  happening  in  the  business  considered  as  a  pay- 
ing enterprise. 

Mr.  Leffler  in  his  article  very  properly  divides  the 
growth  of  load  into  two  separate  factors :  first,  the 
natural  increase  which  comes  from  the  ordinary  process 
of  a  growth  in  the  community  and  the  appreciation  of 
advantages  of  electrical  service ;  and  second,  the  arti- 
ficial growth  stimulated  by  careful  salesmanship  which 
is  devoted  to  new  uses  for  electrical  energy  and  to 
building  up  service  which  will  tend  to  improve  the  load 
factor,  and  hence  lower  the  cost  of  production  and  ul- 
timately render  lower  prices  feasible.  It  is  this  con- 
trolable  artificial  growth  of  load  which  is  the  most  im- 
portant factor  in  station  economics  and  it  is  from  the 
summation  of  the  various  items  which  go  to  make  up 
this  factor  of  load  that  the  greatest  information  of 
economic  value  can  be  obtained. 

For  instance,  Mr.  Leffler's  curves  show  that  the  nor- 
mal growth  of  load  differs  very  little  in  its  character 
from  year  to  year  as  regards  the  distribution  through- 
out the  twenty-four  hours.  In  the  territory  in  which 
his  studies  were  carried  on  the  normal  peak  during  the 
period  investigated  is  at  about  6  p.  m.  and  it  is  clearly 
shown  that  the  natural  growth  of  load  does  not  shift  the 
peak  appreciably  from  this  period  and  hence  does  not 
improve  to  any  sensible  degree  the  load  factor.  There 
is  always  a  period  of  considerable  growth  in  the  morn- 
ing at  just  about  the  time  when  the  industrial  load 
comes  on  with  the  effect  of  rather  exaggerating  the 
variations  of  load  than  diminishing  them.  Following 
the  same  subject  a  little  further  it   is  found  for  the 


particular  territory  investigated  that  the  electric  range 
load  corresponds  so  closely  to  the  conditions  of  normal 
growth  that  it  adds  seriously  to  the  peaks  already 
formed,  a  condition  which  certainly  does  not  exist  in 
some  other  localities.  On  the  contrary,  the  effort  made 
to  develop  the  water  heating  load,  quite  negligible  in 
most  central  stations,  tends  to  call  for  energy  at  a  later 
period  than  the  range  load  proper  and  hence  to  improve 
the  load  factor  by  increasing  the  off-peak  consumption. 
The  same  would  doubtless  be  true  of  ordinary  electric- 
heating  which  offers  considerable  possibilities  in  mod- 
erate climates. 

Now  each  class  of  service  considered  involves  a  differ- 
ent ratio  of  service  expense  to  receipts,  so  that  the 
mere  summation  of  increase  in  load  tells  very  little 
about  the  net  results  to  the  station.  The  subdivision  of 
the  increase  into  its  separate  factors,  however,  gives- 
opportunity  for  testing  the  relation  of  each  class  of  serv- 
ice to  gross  and  net  profits.  It  is  only  by  such  analysis 
that  it  becomes  possible  to  direct  the  selling  efforts  of 
the  supply  company's  force  so  as  to  produce  the  most 
efficient  results.  If  a  salesman's  efforts  are  aimed 
merely  at  getting  as  many  kilowatts  connected  as  pos- 
sible, he  may  be  doing  admirable  service  to  his  com- 
pany, or  he  may  actually  be  depleting  its  treasury.  This 
is  a  point  not  often  appreciated  by  the  solicitors  of  cen- 
tral station  companies  and  very  frequently  lost  sight  of 
by  managers  in  charge  of  properties. 

The  most  skillful  kind  of  team  work  is  necessary  in 
developing  load  for  maximum  results,  and  the  organi- 
zation of  this  work  demands  just  this  sort  of  intimate 
analysis  that  Mr.  Leffler  here  explains.  All  this  has  a 
very  direct  bearing  on  the  relations  between  the  supply 
companies  and  the  public  service  commissions  with 
which  they  almost  universally  have  to  deal.  Before 
the  commissions  can  get  any  adequate  idea  of  the  real 
commercial  status  of  the  companies,  over  whose  for- 
tunes they  have  large  powers,  they  must  be  brought  to 
understand  the  relation  between  the  various  clas.ses  of 
service  undertaken  and  the  profits  that  accrua  therefrom. 
Mere  increase  of  output,  however  impressive  the  show- 
ing of  proportionate  growth  may  be,  does  not  imply 
large  reductions  in  the  cost  of  service  and  may  indeed 
connote  upon  an  ever-decreasing  scale  of  profits.  The 
equities  of  the  situation  demand  that  keen  attention 
shall  be  paid  not  to  the  growth  of  the  load  alone,  but 
to  the  discordant  items  which  go  to  make  up  this 
growth. 


AS  usual  the  next  issue  of  the  Elec- 
trical World  will  be  devoted  to 
matters  of  public  policy  and  the  broader  phase 
of  problems  in  the  management  of  public  service 
properties.  In  the  second  issue  of  next  month,  dated 
March  10,  a  leading  article  will  discuss  the  nature  of 
sleet  troubles  on  transmission  lines  and  methods  used  to 
prevent  these  troubles  as  developed  by  the  Pennsylva- 
nia Water  &  Power  Company.  Other  engineering  arti- 
cles of  that  number  will  take  up  particularly  station 
and  operating  problems.  In  the  third  issue  of  March, 
another  section  of  Prof.  Alfred  Still's  article  started  in 


The  Coming  IsSUeS  the  Feb.  17  issue  bearing  the  title  of  "In- 
sulation of  .High  Voltage  Transformers" 
will  be  presented.  The  issue  dated  March  24  will  as 
usual  take  up  commercial  problems  and  phases  of  cen- 
tral station  commercial  business.  In  the  fifth  issue  of 
March  a  leading  article  will  deal  with  the  electrical  lay- 
out and  operating  features  of  a  large  New  England  cot- 
ton mill.  Other  articles  in  this  number  will  discuss  en- 
gineering features  of  industrial  installations  and  their 
operating  problems.  Electrical  Merchandising  for 
March  will  be  issued  on  the  15th  of  the  month  and  fea- 
ture selling  plans  and  methods  of  timely  interest. 
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The  Possibilities  of  the  Lighting  Load 

How  Increases  in  Lamp  Efficiency  May  Serve  to  Retain  and  to  Materially  Strengthen  the 
Present  Position  of  Lighting  as  the  Major  Producer  Among  Central  Station  Services 

B\    Will  I  \M     A.    IM   KUN 


rr-*HE  prophecy  that  electric  lighting  la  doomed  t<> 
continually  decreasing  importance  has  gained 
some  considerable  acceptance  during  the  lasl  feu 
years  among  central  station  men.  Prominenl  executives 
have  referred  to  lighting  sometimes  as  a  future  bj 
product.    Certain  sales  managers  have  given  this  por 

tion   of  the   business   merely   perfunctory   attention,   and 
lighting    salesmen    have    felt    that    their   effort    at    l.esl 

could  Rain   recognition  onlj    as  a  routine  contribution 

to  income. 

Assuming  for  the  moment  that  lighting  is  in  grave 
danger,  should  we  not  all  the  more  concentrate  our  at- 
tention upon  means  for  Strengthening  its  position?  Is 
not  this  the  time  to  reanalyze  the  entire  question;  to  get 
a  clear  view  of  the  reasons  for  the  failure  of  interest 
among  the  salesmen;  to  investigate  the  possibilities  of 
revivifying  the  enthusiasm  which  formed  such  a  large 
factor  in  the  tremendous  electric  lighting  advance  dur- 
ing the  last  decades  of  the  nineteenth  century? 

Increases  in  Efficiency 

The  greatest  influence  toward  the  central  station  at- 
titude, of  course,  has  been  the  enormous  increase  in  the 
efficiency  of  light  production,  achieved  by  the  graphi- 
tized,  and  vacuum-tungsten  and  gas-filled  tungsten 
lamps.  With  a  viewpoint  founded  on  the  older  carbon 
incandescent  lamp,  with  an  organization  developed  to 
handle  the  rather  expensive  light  which  it  produced, 
even  the  increase  from  3.1  to  2.5  watts  per  candle,  as 
realized  in  the  graphitized  lamp  caused  some  central 
station  managers  to  question  the  future.  To  many,  25 
per  cent  increase  in  efficiency  meant  only  25  per  cent 
decrease  in  the  amount  of  electricity  consumed.  But 
when  this  advance  was  quickly  followed  by  the  vacuum 
tungsten,  two  and  one-half  times  as  efficient  as  the  car- 
bon, the  case  became  critical. 

To  be  sure,  the  development  produced  a  wonderful 
selling  argument.  "Nearly  three  times  the  same 
amount  of  light  for  the  same  money"  could  be  used  to 
retain  some  of  the  business.  Still  it  was  predicted  that 
many  customers  would  decide  that  two  and  one-half 
times  the  original  lighting  was  altogether  too  much. 
Far  worse,  many  lighting  men,  educated  in  the  practice 
of  3.1-watt  lighting,  fully  believed  that  a  watt-for-watt 
replacement  with  the  new  lamps  was  excessive.  Curves 
similar  to  that  shown  in  Fig.  1  were  used  to  some  ex- 
tent to  impress  the  increased  purchasing  power  of  the 
dollar,  but  most  central  station  men  saw  in  imagination 
the  inverse  curve,  as  in  Fig.  2.  In  place  of  the  opti- 
mistic rise  of  the  selling  curve  they  dwelt  upon  con- 
sumption dropping  rapidly  and  when  the  gas-filled  tung- 
sten, with  five  or  six  times  the  carbon  lamp's  light  out- 
put appeared,  the  falling  curve  seemed  to  approach 
zero. 

There  is  no  disputing  the  fact  of  decreased  consump- 
tion. The  gas-filled  lamps,  even  in  the  small  100-watt 
size,  consume  but  25  per  cent  as  much  electricity  for  a 
given  light  output  as  did  the  3.1-watt  carbon  lamps.  If 
lighting  practice  during  the  carbon  period  was  more 
than  in  the  first  stages  of  development,  if  the  prevailing 
assumption  that  lighting  installations  were  satisfac- 
tory with  the  older  lamps  is  even  approximately  true, 
there  seems  little  hope  of  striking  achievement  in  the 
lighting  field.  It  is  the  purpose  of  these  articles,  how- 
ever, to  show  that  such  assumptions  are  fundamentally 


wrong,  thai  the  older  artificial  lighting  was  the  merest 

makeshift     and    that     the    development     in    incandc;-< rut 
lamps,  properly   interpreted,  open     B   future   for  lighting 
which   may  well  enable  it    not  only  to  retain  but  to  ms 
terially   strengthen    its   present   position   of   major   pro 
ducer  among  central  station  services. 

over-Emphasis  on  Power  Bi  siNl 

The  pronounced  tendency  to  consider  lighting  appli 
cation  as  already  standardized  and  hence  as  possessing 
a  most  restricted  field  for  the  man  of  originality  and 
initiative,  has  added  weight  to  the  over-emphasis  on 
power  applications.  The  possibilities  in  power  have 
been  so  large.  Electrification  of  steam  roads,  enlarge- 
ment of  electrochemical  industries,  adaptation  of  indi- 
vidual motor  drive  to  an  almost  infinite  number  of  ma- 
chines, present  opportunity  for  all  grades  of  ingenuity. 
Power  contracts,  too,  generally  represent  a  sizable  in- 
crement of  income  from  a  single  transaction.  On  a 
commission  basis  this  adds  considerably  to  the  sales- 
man's interest. 

At  the  same  time  these  large  increments  impress  ex- 
ecutives, both  because  of  increased  return  and  on  ac- 
count of  the  apparently  simple  changes  in  the  transmis- 
sion, accounting  and  supervision  systems  sufficing  to 
care  properly  for  the  new  business.  Power  has  been  so 
much  more  spectacular  than  lighting  that  it  has  gained 
prominence  at  the  expense  of  the  older  portion  of  the 
business  and  to  many  it  has  seemed  to  promise  income 
several  times  that  which  could  ever  be  secured  from 
lighting  alone. 

The  Public-Relations  Value  of  Lighting 
Business 

It  must  not  be  forgotten,  however,  that  electric  light- 
ing is  of  primary  importance  quite  irrespective  of  the 
income  resulting.  All  public  service  companies  depend 
largely  upon  the  good-will  of  their  community,  and  this 
good-will  is  secured,  naturally,  through  common  inter- 
est. With  all  the  concentration  of  the  best  thought  and 
ability  which  has  been  directed  toward  power,  a  com- 
paratively small  percentage  of  the  total  customers  of 
any  central  station  use  it.  For  example,  the  Com- 
monwealth Edison  Company  of  Chicago,  is  particu- 
larly fortunate  in  its  power  business,  yet  88  per 
cent  of  the  consumers  know  it  only  as  a  lighting 
company  and  this  percentage  has  increased  steadily  dur- 
ing the  last  ten  years.  Some,  of  course,  use  small  uten- 
sils, but  these  were  added  in  most  cases  to  an  already 
existing  lighting  installation  and  although  the  utensils 
are  gaining  the  company  many  friends,  lighting  is  still 
the  primary  bond  with  the  greater  portion  of  the  pub- 
lic. 

As  J.  W.  Lieb  of  the  New  York  Edison  Company  has 
said :  "The  incandescent  lamp  is  the  principal  trans- 
lating device  with  which  the  customer  comes  into  con- 
tact and  by  far  the  most  appealing,  revealing  as  it  does 
at  once  visually  and  forcibly  any  defects  as  well  as  the 
excellences  of  the  service.  It  is  more  generally  used 
than  any  other  appliance,  and  its  service  being  a  more 
prominent  and  observed  feature  it  commands  more  at- 
tention and  consideration  from  the  public  than  do  al! 
other  devices  combined." 

Among  our  senses  the  eye  stands  pre-eminent,  es- 
pecially   in    modern    life,    dependent    so    largely    upon 


February  24,  1917 


ELECTRICAL     WORLD 


357 


printed  matter.  Color  and  form  are  coming  more  and 
more  to  dominate  our  amusements.  The  portion  of  life 
spent  under  artificial  lighting  is  steadily  increasing. 
For  a  public  service  company,  with  the  possibility  of 
municipal  ownership  always  lurking,  can  we  overesti- 
mate the  importance  of  that  portion  of  the  output 
through  which  nine-tenths  of  our  customers  are  made 
our  friends  or  our  enemies;  through  which  the  most 
vital  sense  of  the  public  at  large  is  pleasantly  stimu- 
lated to  satisfying  activity  or  strained  to  early  ex- 
haustion? 

Lighting  as  an  Income  Producer 

These  arguments  alone  should  be  more  than  sufficient 
to  regain  attention  for  lighting,  but  such  aspects  seem 
almost  insignificant  when  a  careful  analysis  is  made  of 
the  actual  present  position  of  lighting  as  an  income 
producer.  For  despite  the  tremendous  decrease  in  the 
consumption  of  individual  lamps,  despite  the  lessening 
attention  given  to  the  lighting  business,  the  returns 
from  lighting  have  shown  a  continual  increase.  The 
consumers,  the  actual  users  of  light,  have  developed  an 
attitude  toward  its  benefits  much  more  appreciative 
than  the  most  optimistic  lighting  men  could  hope.  The 
improvement  secured  by  a  moderate  increase  of  lighting 
once  seen,  the  larger  number  of  customers  have  de- 
manded yet  more  light.  The  notable  growth  of  our  in- 
dustries has  aided  in  the  increase.  More  efficient  light 
generation  has  led  also  to  its  application  in  many  lo- 
cations which  would  not  have  been  considered  with  the 
older  lamps. 

Practically  all  of  this  lighting  business  has  been 
taken  on  at  regular  rates.  The  allowances  for  off-peak 
use,  for  high  load  factor  and  for  large  bulk,  which  have 
lowered  power  rates,  rarely  apply  in  lighting  and  as  a 
consequence  the  gross  income  from  this  business  has 
been  and  is  still  a  major  portion  of  the  total.  The  power 
enthusiast  still  insists,  of  course,  upon  attention  to  net 
income  only,  and  here  he  has  a  somewhat  better  case.  It 
is  believed,  however,  that  an  unprejudiced  consideration 
of  all  expenses  in  any  central  station  business  will  ma- 


terially lessen  the  burden  of  plant  investment,  service 
costs  and  overhead  previously  allotted  to  lighting  and 
that  the  importance  of  lighting  once  admitted,  many  of 
the  power  rates,  in  reanalysis,  will  be  seen  to  be  too  low, 
leading  sometimes  to  actual  loss.  In  other  words,  the 
prejudice  in  favor  of  power  has  been  so  extended  that 
frequently  lighting  has  been  charged  with  excessive  ex- 
pense. 

Stability  of  Lighting  Business 

After  all  fair  revisions  are  made,  however,  it  must  be 
conceded  that  lighting  is  more  costly  to  deliver  in  small 
quantities  than  is  power  in  large  blocks.  The  relation 
of  net  lighting  income  to  expense  can  never  be  as  gen- 
erous as  for  power,  but  as  long  as  profit  is  reasonable, 
lighting  remains  most  attractive  and  the  value  of  its 
predominant  gross  income  is  fundamental. 

From  the  standpoint  of  stability  of  revenue  the  argu- 
ments in  favor  of  lighting  seem  final.  The  return  from 
many  power  applications  depends  entirely  upon  the 
trend  of  business.  Electrochemical  industries,  for  ex- 
ample, are  subject  now  to  abnormally  early  obsolescence 
of  apparatus  and  processes.  Many  industrial  undertak- 
ings supply  a  single  phase  of  demand.  The  very  size  of 
the  individual  power  consumers,  too,  suggests  instabil- 
ity, as  so  much  is  lost  by  one  failure,  and  line  extensions 
which  figured  very  low  per  kilowatt  connected,  become 
alarmingly  expensive  with  no  load  remaining.  These 
considerations  apply  to  lighting  to  a  very  much  lesser 
degree.  The  load  is  so  distributed  throughout  the  com- 
munity that  adverse  conditions  in  one  industry  affect 
it  slightly.  Even  in  hard  times  the  modern  man  feels 
that  he  must  prolong  his  day,  whether  in  business  or  at 
home,  well  into  the  hours  of  darkness  and  lighting  out- 
put is  reduced  but  little  comparatively  by  quite  extreme 
depression. 

Such  factors,  it  will  be  noted,  are  of  weight  irre- 
spective of  increased  efficiency  of  light  generation. 
These  form  the  firm  foundation  for  any  development  of 
the  business.  To  this  well  founded  industry  now  comes 
the  possibility  of  tremendous  enlargement. 
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ENERGY  CONSUMPTION  PER  CANDLE-POWER  OF  MEDIUM-SIZED 

LAMPS  IN   PER  CENT  OF  ENERGY  CONSUMPTION   OF 

16-CP.    CARBON    LAMP 


LIGHT    GENERATED    PER    UNIT    COST   OF   ELECTRICITY   USING 

MKDIUM-SIZED    LAMPS,    IN    PER    CENT    OF    THAT 

FOR  16-CP.   CARBON   LAMP 
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Light  production  ;it  flv«  or  tix  times  tin-  old  efflcienc} 
requirw  un  entirely  new  conception  <>r  the  poesibilitie 
l  in-  older  lighl  wai  something  of  a  luxury.    Admittedly, 
m  comparison  with  Former  llluminanti  it  was  expen 
in  conaequence  electric  1 1 >.- 1 1 1 1 1 1 v-  men  In  general  Pound 
themeelvea  •  *  i » 1 1  vt  » •  *  l  to  accept  aa  satisfactory  the  lo* 
intensity  which  made  seeing  at  all  poaaible.    Higher  in 
tensities  than  this  led  to  exceaaive  coat,  diaaatifled 
tomers  and  restricted  busineas, 

Deceaaary  corrolarj  lamp-,  were  Installed  to  lij.riit 
i  small  working  space,  leaving  portions  of  the  room  dim 

mil  nearly  Useless,     With  SUCh  installations  it  was  most 

limcuh  to  proteel  the  eyea  of  users,  and  glare  lias  been 

common  thai  most  people  have  come  to  believe  thai 

urtiflcial  lighting  is  Inevitably  a  serious  strain  to  the 

The    light    from    these    older    lamps,    too,    was    so 
watlj    that    it   was  necessary   to  use  every    iota  and   the 

solor  which  happened  to  Degenerated  was  accepted  with 

>ut  any  attempt  at  filtering.  This  appeared  vital  to  the 
genera]  adoption  of  electric  lighting  and  extended  argu- 
ments were  prepared  in  the  attempt  to  show  that  under 
ill  circumstances  this  haphazard  color  of  light  was  the 
deal! 
To-day   we   are   dealing    no   longer  with    a    luxurious 


commodity.  Electric  lighl  from  the  gas  filled  lamp  i  .i 
.heap  iaw  product.  in  many  citic  rates  are  ao  low  thai 
ii  times  as  much  lighl  is  secured  ai  could  be  ob 
tained  tor  the  same  cost  ten  year  ago.  w <•  can  afford 
to  refine  tins  raw  lighl  ami  throw  away  adulterating  or 
harmful  Ingredients  In  order  to  improve  the  economic 
value  of  the  remainder.  We  can  afford  to  apply  it  in 
quantities  hitherto  nevei  conaidered  poaaible,  approach 
ing  even  daylight  intensities,  ami  we  can  afford  to  in 

stall  those  accessories  which  give  the  most  effective 

even  though  the  bare  physical  efficiency    Is   somewhat 
lower  than  in  the  older  glaring  arrangements. 

Artificial  lighting  is  just,  entering  upon  an  entirely 
new  era,  an  era  of  the  jrreatest  promise  to  the  user,  an 
era  which  may  lie  made  most  profitable  to  the  central 
station.  In  succeeding  articles  it  is  proposed  to  amplify 
three  lines  of  lighting  advance,  offering  an  increased 
load  to  the  service  company  hut  giving  the  customer 
economic  advantage  far  in  excess  of  increased  consump- 
tion.   These  three  lines  are: 

1.  The  use  of  enough  light. 

2.  The  general  installation  of  proper  lighting  equip- 
ment. 

'.">.  The  application  of  "filtered  flux." 


European  Markets  for  Electrical  Products 

Conditions  in  Italy  and  Russia  After  the  War  Will  Invite  American  Manufacturers  and 

Jobbers — Preparations  to  Be  Made 


Articles  published  below  (/ire  information  ichich  is 
of  interest  to  manufacturers  and  jobbers  ivlto  null  sell 
electrical  apparatus  and  supplies  in  Italy  and  Russia- 
after  the  war.  Both  countries  offer  large  opportunities 
for  American  prod  nets. 


ITALY  OFFERS  MARKETS 

FOR  OUR  MANUFACTURERS 
By  F.  Castiglioni 

Electrical  Engineer,  Milan,  Italy 

I  GLADLY  accept  your  invitation  to  write  a  brief 
article  explaining  conditions  and  showing  American 
electrical  manufacturers  what  opportunities  exist  for 
them  in  Italy,  for  I  think  that  benefits  for  both  coun- 
tries might  result  from  a  better  knowledge  of  these  con- 
ditions and  opportunities. 

Before  treating  the  question  of  applied  electricity  in 


modern  Italy  would  be  irreparably  hampered  in  its 
imposing  program  of  future  progress  if  there  were  not 
the  possibility  that  an  aggressive  policy  of  hydroelec- 
tric development  will  save  the  situation. 

Italy  is  not  only  an  agricultural  land,  as  some  appear 
to  think,  otherwise  the  field  of  applied  electricity  would 
not  show  the  imposing  total  of  over  1,000,000  electrically 
generated  kilowatts.  For  the  immediate  future  its 
policy,  dictated  by  sheer  necessity,  has  to  be  the  follow- 
ing: To  harness  without  delay  all  of  the  waterfalls  of 
the  country  and  through  electrical  distribution  to  make 
available  the  3,000,000  kw.  that  they  represent,  thus 
reducing  the  yearly  import  of  more  than  10,000,000 
metric  tons  of  coal  and  at  the  same  time  offering  a  sur- 
plus of  cheap  power  for  a  greater  industrialization  of 
the  land,  to  realize  the  great  project  of  general  railroad 
electrification,  to  encourage  the  introduction  of  elec- 
tric ovens  and  furnaces  for  metallurgy  and  the  produc- 
tion of  fertilizers  for  agriculture,  and  finally  to  increase 
the  use  of  electricity  for  light,  power  and  also  heating 


Motors,  Generators  and  Their  Parts  Carbons  for  Electrodes,  Brushes, 

f a^ s  Lamps,  etc.                                                    Apparatus — All  Kinds 

Total  Imports  from   Imports  from  , K • .,  , * , 

Years               Imported            Germany           America                  Total  German            American                 Total                   German          American 

ions'                    S  744                       6.154                       556                        1,565  1,315                       ...                              480                         269                         80 

i90q TillS                       4,591                       440                         1,309  822                       ...                             618                         265                         75 

1910'                   6,595                     4,273                      249                       1,384  762                      ...                            878                        285                        89 

1911                  '    5  954                      4.231                      143                        1,532  838                     171                        1,098                        595                       56 

141"'              '    5  2S6                       3,686                      109                        1.983  1,107                       140                         1,154                         564                         36 

19!-;;;;:  .  4.i5u     3.704      94      1.799  1,095     122      1,221      944      90 

Italy  it  is  necessary  to  touch  on  the  coal  question,  which  purposes    in   the   home.      This    program    will    at    once 

the  war  has  put  in  the  limelight  in  all  its  gravity.     I  awaken  the  interest  of  the  American  manufacturers  of 

presume  that  Americans  know  that  Italy  imports  its  electrical  goods.     Import  figures  which  are  tabulated 

coal  mainly  from  England,  a  condition  of  things  that  herewith  in  metric  tons  per  year  show  the  extent  of  the 

does  not  make  for  low  prices  even  in  normal  times;  progress. 

but  only  a  few  know  that,  due  to  different  causes,  the  Italy  also  imports  annually  about  10,000,000  incan- 

actual  price  of  coal  in  Italy  now  is  about  six  times  the  descent  lamps,  and  of  these  about  two-thirds  are  from 

normal  one,  which  brings  about  a  situation  that  would  Germany  and  Austria. 

be   unbearable   if  the  patriotic   spirit  did  not  dispose  Ttatian  Output  T  arpfr 

everybody  to  cheerful  sacrifices.  Italian  output  larger 

To  see  coal  at  its  former  prices  is  scarcely  to  be  ex-  Statistics  concerning  the   Italian  output  are  rather 

pected,   and  the  remarkable   industrial  development  of  difficult  to  obtain,  but  it  will  suffice  to  say  that  it  is 
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progressing  at  a  rapid  rate,  especially  for  machinery 
up  to  medium  size  and  for  the  most  widely  used  types  of 
apparatus  and  instruments.  It  is  scarcely  to  be  be- 
lieved that  the  home  industry  will  follow  the  accelerated 
rate  of  development  imposed  by  the  circumstances. 

The  tabulation  published  herewith  shows  that  the 
bulk  of  the  Italian  imports  was  from  Germany,  while 
the  United  States  has  a  very  low  percentage.  It  is  not 
a  matter  of  conjecture  to  affirm  that  after  this  war 
German  goods  will  not  find  an  easy  way  to  Italian  cus- 
tomers through  the  future  custom  barriers,  and  there- 
fore it  is  up  to  the  American  exporter  to  find  his  way 
to  replace  the  German  products.  Moreover,  if  one*takes 
the  trouble  to  consider  the  American  export  figures  by 
themselves,  he  will  find  that  as  to  electrical  goods  Italy 
has  about  3  per  cent  of  the  total,  a  very  low  percentage 
in  comparison  with  the  importance  of  this  market,  even 
making  due  allowance  for  the  distance  and  the  hard 
competition. 

How  could  the  American  industry  gain  its  due  share 
in  the  Italian  electrical  market? 

I  am  not  speaking  to  my  good  friends  with  the  great 
manufacturing  companies,  for  these  companies  already 
have  their  branch  offices  and  factories  in  Italy,  and  will 
know  how  to  take  advantage  of  the  next  great  revival. 
My  only  remark  for  them  would  be  that  in  Italy  there 
is  a  good  market  also  for  large  machinery  and  apparatus 
of  their  standard  types,  but  built  on  Italian  soil  and  by 
Italian  hands.  Moreover,  these  branch  factories  ought 
to  extend  directly  from  the  main  house  and  be  consid- 
ered as  something  more  than  repair  shops. 

Extending  Credit  Facilities 

To  the  many  other  American  manufacturers  in  this 
line  who  are  not  yet  in  commercial  connection  with 
Italy,  I  would  suggest  that  they  consider  the  importance 
of  this  market,  principally  for  special  and  novel  appa- 
ratus, for  heat  for  all  electrical  uses,  for  lamps,  etc. 
It  is  not  necessary  for  them  to  start  at  once  planning  a 
branch  office  or  shop.  A  good  start  would  be  to  make 
arrangements  granting  some  firm  selling  rights;  that 
alone  can  justify  the  trouble  and  expense  of  introducing 
a  new  brand.  When  people  show  the  right  kind  of 
guarantees  and  references,  the  first  rule  has  to  be  to 
extend  to  them  the  necessary  credit,  because  to  stipulate 
"cash  payment  against  shipping  documents"  sounds  at 
least  funny  all  over  the  world,  which  on  the  average  is 
not  overburdened  with  riches.  It  was  one  of  the  easy 
German  secrets,  that  of  accepting  the  commercial 
usages  of  the  different  places,  extending  all  possible 
credit  facilities,  and  nobody  could  deny  that  this 
method  brought  commercial  success. 

There  are  already  a  branch  of  the  Bencodi  Napoli  in 
New  York  and  one  of  the  National  City  Bank  of  New 
York  in  Genoa,  and  others  will  probably  follow,  so  that 
all'  possible  information  can  be  had,  and  sure  but  rea- 
sonable credit  arrangements  can  be  agreed  upon.  There 
is  a  good  field  in  Italy  for  American  capital  to  finance 
good  electrical  enterprises,  as  others  have  done  with 
profit. 

There  are  many  other  questions  connected  with  ex- 
ports, each  of  which  has  its  importance.  For  instance, 
it  is  advisable,  though  not  necessary,  to  quote  the  values, 
weights  and  measures  of  the  customer,  and  possibly 
c.i.f.  his  nearest  harbor.  The  buyer  would  find  it  diffi- 
cult to  know  how  many  francs  the  cubic  meter  of  a 
certain  wood  would  cost  c.i.f.  Genoa  if  the  quotation 
was  in  dollars  per  cord  at  St.  Paul,  and  I  know  some 
American  exporters  who  overlook  all  of  this. 

As  to  quality  according  to  the  samples,  careful  pack- 
ing, right  terms  of  delivery,  etc,  I  have  too  high  an 
esteem  of  the  American  manufacturer  to  hazard  any 
advice. 


PREPARATION  NEEDED 

FOR  RUSSIAN  TRADE 
By  Sterling  H.  Bunnell 

Chief  Engineer  R.   .Martens  &  Company,  New  York 

AT  this  time,  when  trans-oceanic  traffic  is  closely 
limited  to  the  munition  requirements  of  the  armies 
of  the  warring  nations,  manufacturers  are  looking 
ahead  in  preparation  for  export  trade  in  other  lines. 
Current  statistics  from  every  European  country  show 
the  diversion  of  labor  from  all  other  work  to  the  muni- 
tion factories.  The  reality  of  this  distortion  of  pro- 
duction from  normal  lines  can  be  seen  in  a  day's  jour- 
ney in  Canada,  where  shells  are  being  made  in  increas- 
ing numbers  by  corporations  which  are  unable  to  turn 
out  more  than  a  fraction  of  their  usual  products.  There 
is  not  the  slightest  doubt  that  extraordinary  wear  and 
tear  has  gone  on  in  all  mechanical  equipment  in  the 
countries  at  war.  Replacements  and  repairs,  to  say 
nothing  of  extensions,  will  cause  a  brisk  demand  for 
imported  articles  in  all  of  those  countries. 

Unless  better  and  direct  connections  are  provided  by 
American  manufacturers  now,  the  export  business  which 
follows  the  war  must  come  through  the  old,  inadequate 
channels  of  small  export  agencies  in  the  foreign  coun- 
tries that  have  correspondents  in  America.  The  names 
which  are  familiar  to  us  here  are  unknown  abroad. 
How  many  manufacturers  in  Russia,  for  instance,  have 
copies  of  Hendricks's,  Thomas's  or  Sweet's  classified 
lists  of  manufacturers?  How  can  a  Russian  house  place 
an  order  for  electric  generators,  transformers  or  tele- 
phone material  of  American  manufacture,  not  knowing 
the  names  of  any  of  the  makers  who  are  so  familiar  to 
the  readers  of  this  article?  And  if  the  names  were  as- 
certained by  some  English-reading  member  of  the  or- 
ganization from  an  American  trade  journal,  how  shall 
the  customary  f.o.b.  price  of  the  equipment  at  an  Amer- 
ican inland  shipping  point  be  compared  with  the  de- 
livered and  erected  price  which  English,  French  and 
German  concerns  will  quote  through  their  local  repre- 
sentatives in  Russia?  Personal  contact  with  the  buyer 
is  absolutely  necessary  for  any  house  that  is  to  com- 
pete successfully  for  business  in  a  foreign  country. 

Different  Ideas  and  Tastes 

The  ideas  and  tastes  of  those  who  live  in  foreign 
countries  are  quite  different  from  our  own.  To  do  a 
successful  export  business  it  is  necessary  to  become 
thoroughly  familiar  with  those  ideas  and  tastes.  Hav- 
ing become  so  familiar,  it  will  be  possible  for  the  manu- 
facturer to  decide  whether  to  make  what  the  foreigner 
now  wants,  or  to  create  a  demand  for  the  manufactured 
goods  as  they  are.  Often  a  middle  course  can  be 
adopted,  and  the  regular  products  modified  somewhat 
sufficiently  to  fill  the  existing  demand.  But  if  any  course 
short  of  copying  the  articles  already  on  sale  in  the  for- 
eign country  is  to  be  adopted,  it  is  very  important  to 
have  the  most  accurate  knowledge  of  the  purchaser  and 
his  fancies.  It  is  not  easy  for  an  American  counter 
salesman  to  determine  why  his  American  customer  re- 
fuses one  thing  offered  and  selects  another.  It  is  in- 
finitely more  difficult  to  determine  what  the  foreign 
purchaser  will  like  and  buy  and  what  he  will  leave  alone. 
The  investigating  traveler  ought  to  be  a  native  and 
resident  of  the  country  which  he  is  studying  and 
familiar  to  the  last  degree  with  the  manners,  customs 
and  tastes  of  its  people. 

If  it  is  decided  to  go  about  creating  a  demand  for 
something  new  in  the  country  in  which  it  is  to  be  sold, 
the  way  in  which  the  article  is  presented  is  all-impor- 
tant. We  like  our  own  style  of  advertising  matter,  with 
its  features  of  language,  illustration  and  printing. 
Nothing  just  like  it  is  found  in  any  foreign  country. 
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The  publicity  man  therefore  inert-  ■  problem  at  the 
\fi\  beginnii  wi  rk,    Will  the  foreign  buyer  be 

I  attracted  bj  printed  matin'  mi  the  exact  lines  con 
ventional  in  hia  country,  or  bj  American  style  printing 
Americans,  for  instance,  do  not  generally   fancj  the  ap 
pearance  of  catalogs  printed  In  England;  it  Is  probable 
that  the  English  do  no1  care  particularly   for  catalogs 

;h   thej    arc  USUall]    printed   in   (lie   United   States.       The 

force  of  convention  is  so  Btrong  thai  sales  literature,  to 
have  pulling  power,  must  be  bo  nearly  In  accord  with 
what  the  reader  has  been  accustomed  t<>  expect  thai  he 

Will   tn't    be   repelled   h\    its   form   or   tone. 

Ami  kh  w    CATAJ  OGS    NO!    Si  mi  n   im;    I    »]     i\ 

Fori  [qn  *  lot  n  hues 

Most    American    catalogs   are   not    suited    for   transla 

tion  and  use  in  foreign  countries.    The  Bubjecl  matter 
is  too  technical;  it  roes  too  deeply  into  theories  of  de 
sign  and  construction,  and  it  describes  manufacture  by 

special  processes,  the  use  of  special  materials,  and  other 

scientific  technicalities  thai  interest  only  engineers  and 
expert  constructors.     The  foreign  buyer  wants  to  know 

what  the  article  will  do,  and  how  much  better  it  is  in 
use  than  competing  articles,  rather  than  how  it  is  made. 
It'  it  is  something  new  to  him,  he  wants  to  know  what 
it  is  and  how  it  works.  In  every  case  he  wants  sizes, 
weights,  cubic  measurements,  and  prices,  and  all  in  his 

own  units  of  measurements,  weight  and  money. 

Illustrations  of  machinery  arc  most  useful  in  making 
foreign  sales,  but  they  should  show  the  machine  set 
up  for  operation,  not  set  up  for  mere  show.  The  oper- 
ator, if  shown  in  the  picture,  gives  a  correct  idea  of  the 
size  and  proportions  of  the  machine.  The  name,  size 
number  and  description  of  the  machine  should  appear 
as  a  caption.  Each  picture  should  be  correct  in  every 
detail,  so  that  the  buyer  may  know  just  what  he  is  get- 
ting. The  background  and  accessories  should  be  either 
a  scene  in  the  foreign  country,  so  that  the  machine  will 
appear  in  familiar  surroundings,  or  else  should  show- 
unmistakably  its  use  in  the  country  of  its  manufacture. 

When,  after  preliminary  work,  inquiries  from  pros- 
pective purchasers  begin  to  arrive,  they  must  be  handled 
in  a  different  manner  from  domestic  inquiries.  Infor- 
mation from  a  foreign  prospect  is  never  complete,  and 
yet  it  must  be  used  in  making  up  a  complete  reply. 
Imagination  is  needed  in  answering  foreign  inquiries. 
If,  after  an  interval  of  two  months  or  more,  the  foreign 
correspondent  receives  in  reply  only  a  catalog  and  a 
list  of  questions  from  America,  he  will  naturally  close 
with  the  English  or  German  house  whose  prices  and 
alternatives  have  been  in  hand  for  a  month.  If  vitally 
necessary  details  must  be  had,  they  should  be  cabled 
for  instantly  on  receiving  the  inquiry ;  the  fact  of 
cabling,  showing  the  interest  of  the  American,  will  help 
to  hold  the  matter  open  for  him.  But  it  is  better  to 
assume  the  conditions  and  to  estimate  in  several  possi- 
ble ways,  writing  fully  the  advantages  of  each.  The 
inquirer  may  have  no  means  of  deciding  on  even  the 
fundamentals  until  the  letter  arrives. 

A  Chance  for  Imagination 

For  illustration,  consider  an  actual  inquiry  which 
was  received  recently  for  "all  materials  for  an  electric 
tramway,  poles,  rails,  cars,  etc.,  except  power  plant, 
which  will  be  purchased  in  England."  The  usual  routine 
sales  correspondent  in  America  would  throw  up  his 
hands,  and  write  or  mail  a  printed  list  of  questions 
asking  gage,  weight  of  rail,  voltage  of  current,  and  a 
hundred  more  questions,  none  of  which  could  possibly 
be  answered  by  the  foreign  promoter,  who  evidently 
plans  to  install  a  system  in  some  small  city  and  must 
decide  how  much  capital  is  needed.  A  man  with  imag- 
ination will  assume  everything  from  voltage  to  size  of 


u  i  Me  a  ti  n  pace  letter  it  nece    arj .  gi\  mt'  present 

approximate   prices,   and   send    illustrations   ami   catalog 

page    "i  tic  article-  he  mention  .    Tim  promoter  may 

have   to  come   back    with    his   details,   hut    the     ill.  i    li.i 
rained    for    himself    an    inside    hold    on    the    proposition 
which   will  he  difficull    for  any  competitor  to  overcome 

Importance  ok  Personal  Investigation 
Personal  investigation  of  the  conditions  in  a  foreign 

country    is   of   great    value   to   the    manii  fact  urer   who    is 
planning   lor  export    trade;   hut  even  more   important    is 

the  establishment  of  export,  service  facilities,  including 

hanking,  shipping  and  delivering  arrangements,  so  that 

goods  may  he  quoted  to  the  buyer  at  his  own  works  and 

on  his  own  terms  of  payment.      The  total  amount   of  the 
transactions  which  require  the  services  of  an  exporting 
organization  is  astonishingly  great.     Only  corporation 
of    great     resources    can    Carry    out    the    larger    proj. 
which  will  be  ready  for  American  manufacturers  when 
peace   is  declared.      Connection   with   a   strong  exporting 
corporation    is    ahsolutely    necessary    for    the    manufac 
turer  who  is  not  in  a  position  to  make  large  investments 
abroad   and   desires  to  keep  his  working  capital   active 
in  his  own   factory.     There  is  plenty  of  work   for  able 
salesmen    in  connection   with   the  activities   of  the  ex- 
porting house. 

Whether  the  salesmen  working  in  the  interests  of  a 
particular  manufacturer  receive  their  compensation  from 
him  or  from  the  exporting  house  is  a  matter  of  mere 
detail.  The  cost  of  their  services  must  he  paid  out  of 
the  profits  of  the  foreign  sales.  It  makes  no  difference 
at  all  whether  the  necessary  percentage  for  maintain 
ing  the  salesmen  is  provided  out  of  the  manufacturer's 
gross  profit,  or  out  of  an  increased  commission  (or 
profit  in  the  final  selling  price)  of  the  exporter. 

Foreign  trade  is  going  to  be  a  large  item  in  the 
future  prosperity  of  American  manufacturers.  The 
wise  manager  will  make  his  foreign  connections  now. 
and  with  the  aid  of  a  responsible  and  capable  exporting 
corporation  will  study  the  possibilities  of  foreign  busi- 
ness and  get  the  necessary  information  in  time  to  be 
ahead  of  the  competition  which  is  sure  to  come  when 
the  w7ar  trade  barriers  are  down. 


Hartford,  Pioneer  City  in  Battery  Service  for 

Trucks,  Now  Has  in  Operation  400 

Electric  Passenger  Cars 

Although  Hartford,  Conn.,  is  a  pioneer  city  in  bat- 
tery service  for  trucks,  some  400  pleasure  cars  of  the 
electric  type  are  now  in  operation,  and  the  popularity 
of  these  machines  is  rapidly  increasing.  Four  promi- 
nent makes  of  electrics  are  exhibiting  this  week  at  the 
Hartford  Automobile  Show,  and  one  dealer  informed 
a  representative  of  the  Electrical  World  that  one  new 
car  a  week  of  his  type  is  being  purchased,  apart  from 
the  sales  of  competitors.  Electric  garage  service  at  a 
flat  rate  of  $35  per  month  for  each  pleasure  car  stabled 
is  rapidly  developing,  and  a  garage  with  seventy-five 
cars  in  its  care  will  shortly  move  into  new  quarters 
capable  of  accommodating  probably  300  electrics.  At 
the  Hartford  Automobile  Show  the  pleasure  electrics 
were  located  close  together,  giving  a  cumulative  effect 
which  was  well  worth  while,  and  in  finish  and  appoint- 
ments these  cars  compared  well  with  the  best  gasoline- 
driven  motor  cars.  Lower  prices  for  closed  electrics 
are  bearing  fruit  in  increased  orders.  "Hartford  is 
the  best  electric  pleasure  car  city  in  proportion  to  its 
size  east  of  Buffalo,"  said  one  representative  at  the  show, 
and  the  multiplying  of  these  units  on  the  local  streets 
bears  out  the  truth  of  the  remark. 
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Analyzing  Growth  of  Central-Station  Load 

Studying  Past  Progress  and  Load-Factor  Conditions  as  a  Guide  to  Effective  Future  Com- 
mercial Effort  for  Load-Curve  Improvement 
By  W.  S.  Leffler 

S:ui  Francisco,  Cal. 


IN  the  annual  report  of  the  central  station  company 
the  popular  form  of  "step"  chart,  with  each  step  a 
year  and  their  proportionate  heights  indicating  an- 
nual growth,  serves  admirably  to  convey  to  the  tech- 
nically disinterested  stockholder  the  fact  that  some 
consumers  were  added.  Perhaps  a  chart  like  Fig.  1  may 
further  aid,  if  the  scales  are  properly  chosen,  in  show- 
ing that  the  load  also  grew. 

But  the  step  chart  does  not  discriminate  between  the 
2000-kw.  twenty-four-hour  pumping  consumer  and  the 
dollar-a-month,  move-six-times-a-year  domestic  fly-by- 
night,  nor  does  an  analysis  such  as  Fig.  1  indicate  the 
good  and  bad  load  characteristics  of  the  connected  load 
which  the  past  year's  effort  has  placed  upon  the  lines. 
That  is,  such  a  chart  as  Fig.  1  does  not  discriminate 
between  quantity  and  quality  growth,  and  a  study  of  it 
does  not  indicate  the  danger  points  or  unbalances  that 
may  be  creeping  into  the  growth  due  to  the  commercial 
effort  being  concentrated  upon  a  particular  class  of 
service  whose  peaks  may  be  adding  to  the  peaks  already" 
occurring  in  the  normal  growth. 

To   the   central   station   operator  and   executive   the 
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FIG.  1 — AVERAGE  OF  DECEMBER  LOAD  CURVES  FOR  1915  AND  191(5 
SHOWING,  BY  SHADED  AREA,  GROWTH  OF  LOAD  FOR  EACH 
HOUR  OF  THE  DAY 

popular  analyses  do  not  express  a  definite  relation  be- 
tween load  increase,  the  cost  of  that  load  increase,  and 
the  nature  of  the  commercial  effort  necessary  to  mosl 
effectively  counter  the  unbalances  which,  unwatched, 
finally  grow  into  serious  peaks.  Hence  the  presentation 
of  this  method,  which  is  based  upon  facts  which  are 
self-evident. 

It  will  be  immediately  conceded  that  all  central  sta- 
tion growth  is  the  result  of  one  of  two  agencies:  First. 
the  natural  increase  of  load  resulting  from  the  business 
which  comes  unsolicited  due  to  the  natural  increase  in 
population,  general  education,  and  the  relative  pro- 
gressiveness  of  the  community,  which  kind  of  growth, 
for  the  purpose  of  this  discussion,  we  will  call  the  "nat- 
ural growth." 

The  second  and  only  other  agency  producing  central 
station  increases  is  the  active  solicitation  and  aggressive 
campaigning  which  is  carried  on  by  and  at  the  expense 
of  the  central  station  and  its  allied  commercial  organiza- 
tions. The  growth  produced  by  this  commercial  effort 
we  may  call  the  "made  load." 


It  is  equally  apparent  that  the  business  which  comes 
unsolicited  would  have  certain  definite  load  characteris- 
tics, depending  upon  the  dominant  feature  of  the  great- 
est part  of  the  central  station's  custom.  The  peaks  of 
the  load  curve  of  the  "natural  growth"  might  or  might 
not  coincide  with  the  station  peak,  but  since  each  year's 
"natural  growth"  is  but  an  increment  of  the  total  station 
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FIG.  2 — CURVE  OF  ACTUAL  GROWTH  IN  LOAD  FOR  EACH   HOUR  OF 

DAY,  COMPARED  WITH  HOURLY  LOAD  CHARACTERISTICS  OF 

ELECTRIC-RANGES   AND    WATER    HEATING 

CUSTOMERS 

business  and  load,  it  is  reasonable  to  assume  that  the 
peaks  of  the  natural  unsolicited  growth  will  coincide 
with  the  system  peak  already  formed.  Further,  with 
respect  to  this  natural  growth,  since  it  is  unsolicited 
it  is  at  once  evident  that  the  nature  of  its  collective 
load  characteristics  and  its  relation  to  and  effect  upon 
the  established  peaks  cannot  be  controlled  by  any  power 
within  the  central  station's  reach  other  than  discrimina- 
tory rates,  which  means  is  indeed  a  thing  of  the  past. 

The  Controllable  "Made  Growth" 

On  the  other  hand,  the  load  characteristics  of  the 
"made"  growth,  coming  by  solicitation  and  aggressive 
development  work,  can  be  controlled,  and  the  location  of 
its  peaks  placed  at  nearly  any  hour  of  the  active  day  by 
concentrating  the  commercial  effort  and  expense  upon 
the  development  of  those  classes  of  new  business  load 


FIG.  3 — HOURLY  CHARACTERISTICS  OF  THERMALLY  CONTROLLED 
WATER    HEATING    LOAD 
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which  have  load  characteristics  tending  to  produce  ■ 
cumulative  peak  al  the  desired  valley  in »u r. 

With  these  thought    established,  it  la  si  once  evident 
that    the  characteristic!   of   the   year's   total   growth 
siit.ulil  first  be  carefully  studied  and  Prom  these  charac 
teristica  the  coming  year's  commercial  effort   so  laid 
<uit    that    i>>    concentrating   upon   the   proper   kind  of 

■'made"   load    the   result    will   he  the  de\  elnpment    of  such 

business  as  will  have  load  peaks  and  characteristics 
whuh  will  balance  the  undesirable  characteristics  of  tin 

natural   growth. 

Limitation   of   space   permits   no  attempt    at    a   discus 

sion   of   the   "curing   loads"    toe   undesirable   natural 

growth,    for  they  will  he  differenl    for  each  central   sta 

tion  in  terms  o\~  the  various  classes  of  service  available 
for  development  and  the  general  characteristics  of  the 

majority  of  the  station's  consumers.  The  purpose  oi 
this  article  is,  however,  to  present  a  brief  description 
of  the  basic  method,  together  with  an  example  which 
will  show  the  necessity  of  some  methodic  analysis. 

The  studies  herewith  presented  are  typical  only  of 
the  Western  central  station,  hut,  again,  the  method  of 
analysis,  which  is  the  central  idea,  may  he  applied  to 
any  type  or  series  of  load  curves,  and  when  the  basic 
principles  here  given  are  elaborated  upon,  a  comprehen- 
sive analysis  may  be  readily  developed  which  will  clearly 
bring  out  the  nature  of  the  load  which  next  year's 
commercial  effort  and  expense  should  be  concentrated 
upon  in  order  to  most  effectively  balance  the  character- 
istics of  the  natural  growth  individual  to  whatever  cen- 
tral station  may  be  under  analysis. 

Cooking  and  Water  Heating  as  Examples 

Having  chosen  a  typical  central  station  situation, 
cooking  and  water  heating  are  taken  as  examples  of 
"made  load,"  in  so  far  as  they  have  load  characteristics 
directly  opposing  each  other,  and  further,  since  ampli- 
fied domestic  service  seems  to  be  the  target  of  the 
greater  part  of  commercial  effort  put  forth  by  the  new- 
business  departments  of  the  various  central  stations 
having  water  power  as  a  main  or  auxiliary  source  of 
energy  supply. 

Referring  to  Fig.  1,  we  have  the  ordinary  graphic 
presentation  of  the  load  curve  growth  which  has  been 
laid  down  for  the  years  1915  and  1916  by  averaging 
for  each  year  the  thirty-one  daily  system  load  curves 
accruing  during  the  month  of  December. 

For  the  purpose  of  this  discussion  the  off-peak 
period  is  taken  as  those  hours  during  which  the  load 
curve  remains  below  the  mathematical  average  of  the 
twenty-four  hours'  load — which  leaves  the  on-peak 
period  to  include  those  hours  of  the  day  when  the  load 
curve  rises  above  the  average. 

On  a  system  developing  such  an  appreciable  drop  at 
noontime,  due  to  the  shutting  down  of  the  industrial 
plants  at  this  hour,  it  might  be  well  to  also  include  the 
hour  from  12  to  1  as  part  of  the  off-peak  period  when 
considering  the  off-peak  hours  as  a  whole. 

As  has  already  been  noted  with  reference  to  Fig.  1, 
it  gives  very  meager  information  as  to  the  nature  of 
the  year's  growth  other  than  that  the  load  has  more  or 
less  increased  over  the  entire  twenty-four-hour  period. 
The  noon  valley  in  the  1916  curve  seems  as  deep  as  in 
the  1915,  and  the  peak  still  comes  at  6  p.  m.  and  the 
valley  load  reaches  a  minimum  at  4.30  a.  m. — a  satis- 
factory presentation  for  the  lay  mind,  but  an  analysis 
which  conveys  none  of  the  desired  information  to  the 
executive. 

Fig.  2  presents  a  detail  analysis  of  the  growth,  and 
has  been  developed  by  plotting  the  gross  gain  in  kilo- 
watt-hours on  a  twenty-four-hour  chart  with  a  suffi- 
ciently exaggerated  vertical  scale  to  definitely  locate 
those  periods  of  the  day  when  the  greatest  increases  in 


l.iad.   both   normal  and   "made"  growth,  are   niani  tested 

noted  in  the  legend  of  Fig,  2,  the  heavy  line  tells  the 

of  the  actual  gTOWth,  from  which  it   might  lie  noted 

that   the  load  curve  is  Increasing  more  rapidly  at  6  p.  m. 

than  at   any  other  hour  of  the  day. 

Referring,  to  Fig,  L,  we  note  that  t;  p.  m.  la  the  one 

hour  of  the  day  when  an   lucres   6  in  load  is  least   desir- 
able, oi-,  expressing  it  differently,  we  note  that  Incres 

at    (I   ]).    in.   are   more  costly   to  the   station   than   at    any 
other  hour  of  the  day.     The  increase  at    12  o'clock  noon, 

however,  is  developing  at  a  verj  satisfactory  rate,  which 
would  he  gratifying  on  all  systems  where  the  hour  of 

12  to    I    is  considered  off-peak. 

The  third  point  of  most  rapid  increase  in  the  normal 
growth  is  noted  between  7.30  and  8  a.  m.,  and  hence 
new  business  tending  to  cause  a  rapid  increase  in  the 
load  at  this  hour  would  warrant  less  commercial  effort 
on  those  systems  having  a  large  industrial  load,  due  to 
the  fact  that  between  7.30  and  8  a.  m.  would  come  the 
industrial  peak  caused  by  simultaneous  motor  starting 
loads  in  practically  every  industry  on  the  system. 

The  curve  traced  in  dashes  and  superimposed  upon 
Fig.  2  is  a  typical  electric-range  load  curve  taken  from 
cumulative  studies  made  on  1000  ranges. 

The  heavy  dotted  curve  is  a  projected  curve  showing 
the  characteristics  of  thermally  controlled  water-heat- 
ing apparatus,  its  peaks  coming  directly  following  the 
dish-washing  periods,  and  its  greatest  peak  coming 
around  10  p.  m.,  due  to  the  coincidence  of  the  evening 
dish-washing  and  bathing  hot-water  demands. 

Neither  the  cooking  or  water-heating  curves  are 
plotted  to  scale,  but  they  are  true  with  respect  to  each 
other  and,  having  such  opposite  characteristics,  serve 
admirably  as  examples  of  this  method  of  analysis,  by 
which  the  utility  operator  is  shown  at  a  glance  the  rela- 
tive value  of  range,  water-heating  loads,  or  any  other 
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Re- 


type of  business,  after  the  typical  curve  of  each  class 
of  business  has  been  laid  down  against  the  growth  curve. 
The  relative  value  of  the  range  and  water-heating  busi- 
ness to  the  load  shown  is  too  immediately  self-evident  to 
warrant  discussion,  for  the  peaks  of  the  range  load, 
corresponding  at  every  point  with  the  peaks  of  the  nor- 
mal growth,  indicate  that  the  development  of  any  busi- 
ness having  these  load  characteristics  is  but  adding  to 
the  peaks  already  forming  at  an  alarming  rate,  where- 
as the  development  of  any  class  of  service  having  load 
characteristics  such  as  are  indicated  by  the  thermally 
controlled  water-heater  when  applied  to  a  system  such 
as  shown,  would  tend  to  fill  up  the  valleys  of  the  normal 
growth. 

The  writer  fully  appreciates  that  there  are  many 
conditions  to  be  considered  other  than  a  purely  theo- 
retical analysis  of  the  load.  For  instance,  in  a  hydro- 
electric situation,  if  the  system  peak  was  approaching 
the  carrying  capacity  of  the  high-tension  line,  it  is 
apparent  that  commercial  effort  might  be  profitably 
doubled  or  even  tripled  upon  the  development  of  loads 
having  the  characteristics  similar  to  the  thermally  con- 
trolled water  heater.     On  the  other  hand,  if  transmis- 
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sion  capacity  were  of  no  particular  moment  it  might 
be  possible  that  hydroelectric  storage  capacity  would  be 
of  prime  importance,  and  in  that  event  the  system 
such  as  discussed  here  might  well  double  or  triple  their 
commercial  effort  upon  loads  having  characteristics  sim- 
ilar to  the  range  load,  in  order  that  limited  water  stor- 
age might  not  be  sacrificed  to  the  lower  unit  rate  which 
would  inherently  be  earned  by  the  water-heater  type  of 
load  which  would  fill  up  the  valleys  of  the  normal  growth. 


12=00  "__ 

(M  id  night) 

FIG.  5 — POLAR  CO-ORDINATE  DIAGRAM  OF  PERCENTAGE  GROWTHS, 

SHOWING   OFF-PEAK   AND   ON-PEAK   INCREASES — ALSO 

RESULT   TO   BE  EXPECTED   OF   SUPERIMPOSING   A 

WATER    HEATING    LOAD 

Whatever  the  local  conditions  and  limitations  may  be 
surrounding  the  individual  situation  to  which  this 
method  of  analysis  may  be  applied,  it  is  apparent  that 
when  each  class  of  load  available  for  development  has 
been  analyzed  by  superimposing  its  load  characteristics 
upon  Fig.  2,  each  available  source  of  new  business  will 
be  shown  to  have  a  different  value  to  the  central  sta- 
tion in  terms  of  the  nature  of  its  load  characteristics 
and  the  location  of  its  peaks  with  respect  to  the  peaks 
of  Fig.  2.  Furthermore,  each  class  of  service  has  a 
different  development  cost  per  kilowatt  of  load  secured, 
in  terms  of  the  amount  of  pioneering  and  campaigning 
it  is  necessary  to  undertake  and  the  extent  and  nature 
of  the  competition  encountered. 

With  the  relative  cost  of  development  known,  and, 
from  the  application  of  this  analysis,  the  relative  value 
to  the  system  of  each  class  of  service  determined,  the 
logical  conclusion  is,  then,  the  selection  of  those  classes 
of  service  which  combine  the  greatest  value  in  load 
characteristics  and  the  lowest  exploitation  cost  per  kilo- 
watt of  load  secured.  With  the  results  of  this  selection 
constantly  in  mind,  all  commercial  effort  and  expense 
for  the  new  year  should  be  so  directed  as  to  tend  toward 
the  development  of  the  most  highly  desirable  classes  of 
service. 

Fig.  5  gives  a  rather  novel  presentation  of  the  year's 
growth  when  analyzed  in  terms  of  percentage  increase. 
Since  all  commercial  effort  is  primarily  aimed  at  the 
development  of  the  off-peak  loads,  then  when  the  gross 
increase  plotted  in  Fig.  2  is  reduced  to  percentage  and 
plotted  on  a  polar-co-ordinate  chart  and  the  off-peak 
period  shaded,  a  presentation  is  secured  which  shows 
the  effectiveness  of  the  past  year's  commercial  effort. 

A  utility  operator  producing  such  a  generous  increase 


during  the  off-peak  periods  as  is  shown  in  Fig.  5  should 
indeed  be  gratified. 

Referring  again  to  our  examples  of  range  and  water- 
heating  values,  we  find  that  on  a  system  where  electric 
cooking  was  actively  campaigned  for  we  should  expect 
a  substantial  increase  during  the  noon  hour,  such  as  is 
shown  in  Fig.  3,  between  12  and  1  p.  m.  And  with 
reference  to  the  thermally  controlled  water-heating  load 
shown  in  Fig.  2,  if  it  be  conceded  that  the  effect  upon 
the  system  load  of  this  class  of  service  would  result  in 
a  peak  between  10  and  11  o'clock,  we  then  see  that  by 
superimposing  a  water-heating  peak  upon  the  analysis 
in  Fig.  5  it  would,  in  certain  stations  having  character- 
istics similar  to  those  analyzed  here,  be  possible  to  main- 
tain a  steady  increase  during  the  off-peak  hours.  Such 
a  chart  as  Fig.  5  might  be  incorporated  in  the  company's 
annual  report  accompanied  by  a  paragraph  explaining 
why  the  ratio  between  "off-peak"  and  "on-peak"  growth 
is  the  true  index  of  the  company's  progress  and  com- 
mercial success. 


Automatic  Thermal  Cut-Outs  for 
Transformers 

A  number  of  patents  have  been  issued  recently  for 
transformer  thermo-protective  devices  designed  to  be 
located  within  the  transformer  tanks  themselves.  In- 
asmuch as  transformers  are  capable  of  carrying  mate- 
rial overloads  without  injury  because  of  their  superior 
ventilating,  radiating  and  heat-dissipating  properties, 
it  is  necessary  to  disconnect  them  from  circuit  only 
when  their  temperatures  reach  dangerous  or  destructive 
values.  Charles  Le  G.  Fortescue  of  Pittsburgh,  and 
A.  W.  Copeley  of  Wilkinsburg,  Pa.,  in  patents  respec- 
tively 1,210,058,  and  1,210,049,  show  methods  of  con- 
trolling circuit  interrupters  by  virtue  of  change  of  re- 
sistance with  the  temperature  rise  in  the  transformers. 

In  the  Fortescue  device  a  constant  potential  circuit 
comprising  a  battery  and  an  electro-responsive  device 
such  as  a  solenoid  switch  is  connected  across  equal- 
potential  points  of  the  resistor.  When  the  resistance 
of  the  resistor  within  the  transformer  changes,  because 
of  a  change  in  temperature,  the  current  will  vary  sub- 
stantially in  accordance  with  variations  in  the  tempera- 
ture of  the  resistor.  In  the  Copeley  device,  in  order  to 
preclude  the  improper  functioning  of  the  electro-re- 
sponsive switch,  a  resistor  is  provided  that  is  heated 
in  accordance  with  the  energy  that  traverses  the  trans- 
former.   By  providing  a  Wheatstone  bridge,  one  arm  of 
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TWO   THERMO-PROTECTIVE    SCHEMES   FOR   TRANSFORMERS 

which  comprises  the  resistance  of  the  resistor  between 
equal  potential  points  and  a  battery  across  two  of  the 
terminals  of  the  Wheatstone  bridge  and  the  electro-re- 
sponsive cut-out  switch  across  the  remaining  terminals, 
when  the  resistor  is  heated  to  such  a  degree  that  it  is 
advisable  to  disconnect  the  transformer,  the  resistance 
across  the  equal-potential  points  is  sufficient  to  cause 
the  Wheatstone  bridge  to  become  unbalanced,  thereby 
de-energizing  the  electro-responsive  switch. 
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Electric  Motor  Drive  in  Paper  Mills 

Load    Conditions    and    Si/es    and    Types    oi     Motors     for     Operating     "Jordans,"     Beaters, 

Fourdrinici    Machines,  Calenders,  Saws,  Barkers,  Pumps,  Etc.,  Used 

in  Papei   Manufacturing  Processes 


ELE(  rRK  MOTOR  drive  for  paper  mills  has  many 
advantages,  anil  often,  to  quote  the  opinion  of  the 
manager  of  a  large  eastern  mill,  the  possible  In 
creased  production  alone  will  warrant  the  expense  of  the 
change  from  mechanical  to  electric  drive.  Both  Individ 
mil  and  group  drive  are  used,  but  individual  drive  is 
especially  desirable  where  variable  speeds  are  required, 
as  in  the  case  of  the  paper  machine. 

Woods  used  for  paper  manufacture  include  poplar, 
fir,  pine  and  hemlock.  Mills  manufacturing  wood-pulp 
paper  may  be  divided  into  two  general  classes,  those 
which  make  the  pulp  required  and  those  which  purchase 
the  pulp.  The  manufacture  of  wood  pulp,  especially 
mechanical  pulp,  invokes  the  use  of  large  amounts  of 
power,  and  where  water  power  is  available  it  is  cus- 
tomary to  use  it  for  the  grinders  and  chippers,  although 
electric  drive  is  well  adapted  to  the  requirements  of 

these  machines,   and   is   rapidly   displacing   water   power. 

Before  taking  up  the  details  of  equipment,  a  brief 
general  outline  of  the  manufacturing  processes  and  a 
description  of  the  principal  machines  will  be  given. 
Cotton  and  linen  rags  can  be  converted  into  paper  of 
different  grades,  depending  upon  the  color  and  quality 
of  the  material.  The  rags  are  carefully  sorted  and  all 
foreign  material  removed,  and  then  again  sorted  ac- 
cording to  quality  and  cut  up  into  pieces,  and  later  cut 
to  a  finer  degree  by  mechanical  cutters  and  the  dust 
removed  by  machines.  The  rags  are  then  boiled  with 
suitable  chemicals  and  are  ready  for  the  beginning  of 
the  machine  processes. 

In  making  wood-pulp  paper,  fresh  green  wood  is 
used  for  mechanical  pulp,  as  it  is  more  easily  ground 
and  produces  better  fiber.  Blocks  of  wood  about  18  in. 
in  length  are  placed  in  the  grinders  and  held  against 
a  grindstone  revolving  at  from  200  to  260  r.p.m.  by 
hydraulic  pressure  ranging  from  30  to  75  lb.  By  this 
process  the  wood  is  reduced  to  a  pulpy  mass,  and,  dur- 
ing the  grinding,  the  stone  is  sprayed  with  a  stream 
of  water  to  prevent  burning  of  the  wood.  The  pulp  is 
then  screened  and  is  transferred  to  the  beaters,  where 
it  is  mixed  with  other  stock  that  may  be  desirable,  and 
is  then  rolled  into  sheets  by  wet  machines,  ready  for 
storage  or  shipment,  or  it  is  transferred  to  the  paper 
machine  direct.  Pulp  grinders  with  a  27  by  54-in. 
stone  require  from  300  to  600  hp.,  depending  upon  the 
pressure  and  the  size  of  the  pockets.  Chemical  pulp 
is  made  somewhat  differently,  as  the  wood  is  chipped 
in  chippers  and  treated  with  chemicals  in  digesters, 
where  different  combinations  are  employed  to  secure 
different  grades  of  pulp. 

From  this  stage  the  preparation  of  the  raw  material 
and  the  manufacture  of  the  paper  from  rags  and  wood 
pulp,  is  in  general,  similar.  The  beaters  which  are 
used  for  refining  the  pulp  consist  of  an  oval-shaped  tub 
with  a  partition  half  way  across  the  center  corre- 
sponding with  the  rectangular  section.  A  heavy  roll 
with  knives  in  the  periphery,  parallel  to  the  shaft,  is 
rotated  between  one  side  of  the  tub  and  the  partition. 
This  roll  is  adjusted  with  reference  to  a  bed  plate,  which 
consists  of  a  number  of  steel  plates  standing  on  edge. 
The  adjustment  of  the  roll  has  to  do  with  the  ultimate 
condition  of  the  fiber,  as  all  of  the  stock  passes  between 
the  roll  and  the  bed  plate.  Clean  water  is  constantly 
added  to  the  stock  while  the  dirty  water  is   removed. 


The   bleaching   process   Bometimei    takes   place    iii    the 

heater  hy  means  of  adding  the  required  bleaching  solu 
tions.  From  the  heater  the  stock  is  generalK  run 
through  a  "Jordan  engine,"  which  Consists  of  a  cone- 
shaped  plug  made  of  hardwood  ami  steel  hars,  fitted 
into  a  hollow  concentric  cone  lined  with  a  filling  similar 
to  that  of  the  plug.  By  regulating  the  space  between 
the  plug  and  the  outer  cone  the  stock  is  finally  reduced 
to  the  proper  condition  for  the  paper  machine. 

Sometimes  it  is  desirable  to  drive  the  Jordan-  and 
beaters  hy  different  motors,  as  in  some  mills  the  entire 
stock  is  not.  subjected  to  the  last  refining  process.  Both 
the  Jordan  and  the  beater  are  operated  at  constant 
speed,  hut  the  power  for  operation  depends  upon  the 
condition  of  the  stock  and  the  adjustment  of  the  ma- 
chine. When,  however,  all  of  the  beaters  supplying  one 
paper  machine  are  driven  by  a  single  motor  the  load 
will  he  practically  uniform.  Motors  with  high  torque 
and  constant  speed  characteristics  should  be  used  for 
heaters,  and  shunt-wound,  direct-current  motors,  squir- 
rel-cage  and  slip-ring  induction  motors  are  all  operated 
on  this  service. 

The  power  required  to  drive  heaters  is  a  variable 
quantity,  but  from  tests  it  has  been  determined 
that  a  good  rule  to  follow  is  to  allow  1  hp.  for 
each  inch  of  width  of  the  beater  roll.  For  work  on 
light  stock,  such  as  ground  wood,  sulphite  fiber,  old 
papers,  etc.,  with  a  moderate  peripheral  speed  not 
exceeding  1600  or  1700  ft.,  three-fourths  of  a  horse- 
power for  each  inch  of  roll  face  will  generally  be  found 
ample.  The  starting  torque  for  beaters  varies  con- 
siderably, depending  upon  the  methods  of  operation. 
If  a  beater  is  shut  down  full  of  stock,  and  started  again 
shortly  afterward,  with  the  roll  down  in  its  running 
position,  the  starting  torque  will  be  about  the  same  as 
the  normal  running  torque.  If  the  roll  is  lifted  before 
starting,  the  necessary  torque  will  be  reduced  and 
the  beater  will  start  comparatively  easily.  If,  however, 
the  stock  is  allowed  to  stand  for  some  time  with  the 
rolls  stationary,  as  on  Sundays,  the  fiber  settles  to  the 
bottom,  clogging  the  roll,  and  requiring  more  than 
normal  torque  to  start  it,  even  if  the  roll  has  been  lifted 
above  its  running  position.  For  this  reason,  slip-ring 
motors  are  often  recommended  for  beaters,  as  they  give 
a  better  starting  torque.  Beaters  lend  themselves  to 
either  group  or  individual  drive. 

For  newspapers  and  other  kinds  of  paper,  as  well 
as  rag  paper,  the  Fourdrinier  paper  machine  is  in 
general  use.  The  machine  can  be  conveniently  divided 
into  two  parts,  the  constant-speed  part  consisting  of 
the  pump,  felt  beater,  shaker  and  screen,  and  the 
variable-speed  part,  which  includes  the  wire  press  rolls, 
dryers,  and  calenders.  The  constant  speed  requirements 
are  from  25  to  30  per  cent  of  the  total  machine  power 
requirements.  A  considerable  range  of  speed  varia- 
tion writh  fine  increments  is  essential  for  the  variable- 
speed  portion  of  the  machine,  and  the  common  method 
is  to  employ  a  shunt-wound,  variable-speed,  direct-cur- 
rent motor  or  a  constant-speed  induction  motor  in  con- 
nection with  some  form  of  mechanical  speed-changing 
device.  Satisfactory  results  are  obtained  by  the  com- 
bination of  an  adjustable-speed  interpole  motor,  the 
motor  having  a  field  rheostat  with  from  60  to  90  points. 
The    power    requirements    of    a    Fourdrinier    machine 
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Electric  Motor  Drive  in  Paper  Manufacture 


The  center  illustration  shows  a  group  of  four  motor- 
driven  super-calenders  operated  by  the  P.  H.  Glatfelter  Com- 
pany at  Spring  Grove,  Pa.  Other  applications  of  motor 
drive  in  the  paper  mill  industry  are  pictured  in  the  upper 
and  lower  panels  on  this  page.  Electric  drive  is  rapidly 
replacing  other  sources  of  power  for  operating  the  grinders 
and  chippers  which  are  used  in  making  wood  pulp.     The  il- 


lustrations show  the  trying  conditions  under  which  such 
motors  operate;  sawdust  does  not  hinder  the  induction  motor. 
The  pulp  is  refined  in  beaters  and  later  reduced  in  "Jordan 
engines."  Both  of  these  machines  are  operated  at  constant 
speed,  the  power  requirements  varying  with  the  adjustment. 
Motors  for  beaters  mnst  have  high-torque  with  constant- 
speed  characteristics. 
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varj    with  the  width  of  the  paper  and  the  speed  of 
production.     For  example,   In  a  teal   of  the  variable 
i  pari  of  a  L52  in,  machine,  tin-  motor  input  varied 
Prom  S7  to  !»l!  hp  .  depending  upon  tin-  quality  of  the 
paper. 

On  account  of  the  greal  variety  of  paper,  the  method 
to  be  adopted  for  driving  the  machines  must  be  studied 

for  each   installation.      One  method   is  to  use  a  constant 
speed    motor    for    driving    both    the    constant     and    the 

variable-speed  ends  <>t'  the  machine  with  a  mechanical 
speed  changer  between  the  motor  and  the  variable 
speed  shaft.  This  is  the  cheapest  as  far  as  electrical 
equipment  is  concerned,  bul  does  not  eliminate  the 
speed  changers,  which,  especially  in  the  case  of  large 
machines,  prove  very  troublesome,  besides  having  a 
first  cost  that  may  entirely  offset  the  initial  Baving  in 

the  electrical  equipment.  In  most  cases  this  method 
is  not    recommended. 

In    a    second    method,    a    constant-speed    motor    drives 

both   the  constant   and   the  variable-speed  end  of  the 

machine,  the  speed  variation  being  obtained  by  chang- 
ing the  pulleys  driving  the  variable-speed  shafts.  This 
gives  a  low  total  cost,  but  does  not  give  any  fine  speed 
adjustments,  and  it  requires  considerable  time  to  change 
pulleys,  and  should  be  used  only  in  eases  where  it  is 
expected  to  run  on  one  grade  of  paper  for  a  long  pe- 
riod. This  is  also  more  or  less  of  a  makeshift  as  far 
as  electric  drive  is  concerned. 

Another  method  is  to  employ  a  constant-speed  motor 
for  driving  the  constant-speed  end  of  the  paper  ma- 
chine and  a  slip-ring  induction  motor  with  regulating 
resistance  to  drive  the  variable-speed  end.  This  method 
is  only  applicable  when  the  amount  of  speed  variation 
is  small,  on  account  of  the  poor  speed  regulation  at  low- 
speeds.  Such  installations  have  proved  successful  with 
as  great  as  40  per  cent  reduction  below  the  maximum 
speed,  but  it  is  a  safe  rule  that  the  largest  variation 
of  speed  with  such  an  installation  should  not  be  below 
20  per  cent  of  maximum  speed. 

Still  another  method  is  to  use  a  constant-speed  motor 
for  the  constant-speed  end  of  the  paper  machine  and  an 
adjustable-speed,  direct-current  motor  with  field  con- 
trol on  the  variable-speed  end.  Since  most  paper  mills 
use  alternating  current  for  their  principal  drives,  this 
scheme  involves  the  use  of  a  motor-generator  set  for 
supplying  the  necessary  direct  current  for  the  adjust- 
able-speed motors.  The  range  of  speed  which  can  be 
obtained  by  this  method  is  limited  by  the  economical 
range  for  which  it  is  possible  to  obtain  adjustable-speed 


motors.  Tins  limiting  range  ii  about  1:1,  and  it  is 
preferable  to  confine  It  to  8:1. 

in  some  instances,  a  method  i hat       u  ed  i  or  i  I    of 

Installing   a   constant  speed    motor    foi    the   con  tanl 

peed    end   of   the   machine,    with    the    -peel    \arialioii    of 

the  motor  driving  the  variable  speed  end  of  the  machine 
obtained  bj  voltage  control.     By  tins  method  it  \    pot 
Bible  to  obtain  speed  ranges  of  5:1  or  <i:i,  and  greater, 
i>y  purely  electrical  methods.     The  generator  for  sup 

plying   the  direct   current    tor   the   variable-speed   motor 

is  usually  driven  bj  an  induction  motor,  it  is  also 
possible  to  omit   the  motor  driving  the  constanl  speed 

end  of  the  paper   machine  and  drive  this   from  a  pulley 

on  the  motor-generator  Bet.  Another  arrangement 
which  has  been  considered  is  to  use  an  engine  belted 
to  the  constant-speed  shaft  and  belted  or  direct-con- 
nected to  a  generator  and  exciter,  which  would  furnish 
power  for  the  motor  driving  the  variable-speed  end 
of   the   machine. 

There  is  a  modification  of  the  voltage-control  system 
which  has  certain  features  of  superiority,  consisting 
of  a  combination  of  a  certain  amount  of  field  control 
of  the  motor  driving  the  variable-speed  shaft  with 
voltage  control.  With  this  method  of  voltage  and  field 
control,  10:1  speed  variation  may  be  obtained. 

F'or  driving  the  calenders,  a  slow  and  uniform  thread- 
ing speed  is  essential,  and  there  must  be  a  gradual 
acceleration  from  low  to  high  speed,  with  ability  to 
slow  down  and  accelerate  again.  Simplicity  of  control 
and  operation  is  also  important.  Electric  drive,  for 
these  reasons,  is  especially  adapted  to  this  work,  as 
each  weight  of  paper  can  be  run  at  the  highest  oper- 
ating speed  and  the  operation  of  the  machine  is  always 
under  instant  control.  Two-motor  drive  is  well  adapted 
to  calenders,  one  a  small  squirrel-cage  motor  with  gear 
reduction  for  threading  the  paper  through  the  rolls, 
and  gradually  accelerating  the  speed  by  means  of  the 
larger  motor.  In  a  large  Eastern  mill  the  66-in.,  72-in., 
and  the  86-in.  calenders  are  equipped  with  75-hp.  and 
15-hp.  motors,  the  former  for  driving  and  the  latter 
for  threading  in. 

Power  required  for  presses  and  trimmers  varies  from 
almost  nothing  to  the  maximum,  and  properly  propor- 
tioned flywheels  should  be  included  in  the  machine 
equipment.  The  power  requirements  of  some  addi- 
tional machines  used  in  paper  mills  are  as  follows: 
Water  pumps,  10  to  20  hp. ;  saws  and  barkers,  10  to 
15  hp. ;  stuff  pumps,  5  to  10  hp. ;  elevators,  3  to  10  hp. ; 
cutters,  5  to  10  hp. ;  exhaust  fans,  5  to  15  hp. 


EACH  OF  THESE  ELECTRICALLY-DRIVEN  PAPER  MACHINES  HAS  A  CAPACITY    OF    150    MILES   OF    WRAPPING    PAPER    13    FT.    WIDE,    PER 
DAY.    THESE   MACHINES  ARE  A   PART  OF  THE   MILL  EQUIPMENT  OF  THE  UNION  BAG  &  PAPER  COMPANY  AT  HUDSON  FALLS,   N.  Y. 
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Performance  of  Two  Successful  Windmill 

Generating  Plants 

Considerations  on  Which  Selection  of  Equipment  Was  Based,  Features  of  Arrangements 

Employed  and  Results  of  Tests  Showing  Ability  of  Plants  to  Utilize 

Wide  Range  of  Wind  Velocities 

By  Frank  S.  Culver 


GENERATION  of  electricity  by  wind  power  is  a 
problem  that  has  been  studied  by  numerous  in- 
ventors for  many  years,  yet  very  few  of  them 
have  compiled  data  which  can  be  used  in  the  design 
of  small  rural  lighting  plants.  Furthermore,  most  of 
the  arrangements  which  have  been  tried  out  have  been 
abandoned  owing  to  their  complexity,  inefficiency  or 
cost.  Believing  that  there  would  be  a  field  for  wind- 
power  generators,  however, 
if  a  simple  and  durable 
construction  could  be  devel- 
oped, the  writer  installed 
two  experimental  plants  in 
Wisconsin  and  conducted 
extensive  tests  to  determine 
the  best  method  of  utilizing 
the  wind. 

Upon  investigation  it 
was  found  that  all  previous 
investigators  had  one  idea 
in  common,  namely,  that 
electric  power  could  be  gen- 
erated economically  by 
wind  power  only  through 
the  medium  of  a  storage 
battery.  On  all  other 
phases  of  the  subject  there 
were  almost  as  many  opin- 
ions as  experimentors.  The 
first  thought  of  nearly  all 
inventors  seems  to  have 
been  that  the  variable 
speed  of  the  windmill  is 
not  suitable  for  charging  a 

storage  battery,  and  must  in  some  manner  be 
brought  to  a  more  nearly  uniform  speed  or  damage 
would  result  to  the  battery.  In  attempting  to  secure 
speed  regulation  some  used  centrifugal  governors  and 
brakes,  others  employed  belt  drive  and  permitted  slip- 
page, and  still  others  used  hydraulic  motors  operated 
by  water  which  had  been  elevated  by  the  wind  mill. 
Each  of  these  arrangements  is  undesirable,  however, 
the  first  being  wasteful  of  power,  the  second  self-de- 
structive and  the  third  too  complicated  and  expensive. 

Very  little  data  could  be  obtained  from  a  careful 
search  of  the  libraries  and  little  reliable  information 
could  be  obtained  from  manufacturers  regarding  the 
performance  of  their  mills.  About  the  only  data  ob- 
tained that  were  usable  were  secured  from  the  United 
States  Weather  Bureau.  These  showed  the  annual 
average  wind  velocity  for  Wisconsin  to  be  about  9.9 
miles  per  hour.  Since  the  wind  is  more  active  during 
the  day  than  at  night,  it  was  assumed  that  the  average 
daytime  velocity  would  be  about  14  miles  per  hour. 
From  the  Weather  Bureau  reports  it  was  also  found 
that  the  lowest  wind  velocities  occur  in  June,  July, 
August  and  September — the  months  with  the  longest 
days  and  therefore  the  periods  requiring  the  least 
amount  of  artificial  light. 

Having  decided  to  erect  an  experimental  plant  on  a 
farm  in  northern  Wisconsin,  a  rough  estimate  of  the 


number  of  lamps  that  would  be  required  and  the  num- 
ber of  hours  that  each  would  be  in  use  was  made  and 
it  was  decided  that  a  battery  of  26  cells  with  a  normal 
discharge  rate  of  3  amp.  for  eight  hours  would  be 
ample  to  provide  lighting  for  several  nights  on  one  full 
charge  of  the  battery.  For  charging  the  battery,  a 
generator  rated  at  3  amp.  and  65  volts  was  selected. 
As  the  maximum  speed  of  the  windmill  in  heavy  winds 

was  somewhat  uncertain, 
the  question  of  generator 
speed  was  left  for  further 
consideration.  From  the 
information  obtained  on 
wind  velocity  it  was  de- 
cided to  erect  an  ordinary 
pumping-form  12-ft.  wind 
mill  on  a  50-ft.  steel 
tower.  By  experimenting, 
it  was  found  that  the  speed 
of  the  windmill  did  not 
exceed  75  r.p.m.  in  a  wind 
of  30  miles  per  hour  when 
running  without  load,  due 
to  the  regulating  features 
of  the  windmill.  With 
this  speed  fixed,  it  was  an 
easy  matter  to  provide  the 
proper  sized  pulley  for  the 
generator.  To  assure 
charging  with  winds  of 
low  velocity,  a  generator 
was  selected  having  a  nor- 
mal speed  of  900  r.p.m., 
but  having  a  pulley  ratio' 
at  1800  r.p.m.  with  the 
maximum  windmill  speed  of  75  r.p.m.  Heavy  charging 
current  at  the  higher  speed  was  prevented  by  a  differ- 
ential winding.  A  study  of  the  accompanying  chart  will 
show  how  well  this  regulation  was  cared  for. 

A  waterproof  generator  was  employed,  being  at- 
tached to  the  turntable  of  the  windmill,  below  the  axis 
and  a  little  to  one  side.  As  shown  by  the  accompany- 
ing illustration,  it  was  connected  thereto  by  a  sprocket 
wheel  and  standard  automobile  chain.  From  the  gen- 
erator, wires  were  conducted  down  through  the  hollow 
center  posts  of  the  mill,  and  terminated  in  a  set  of 
collector  rings.  Connections  were  made  with  the  stor- 
age battery  by  means  of  collecting  brushes  attached 
to  the  stationary  frame  work  of  the  windmill.  This 
arrangement  permitted  the  windmill  to  turn  in  any 
direction  with  change  of  wind  without  requiring  any 
complicated  transmission  mechanism. 

As  this  plant  was  constructed  principally  for  the 
purpose  of  gathering  information  for  the  design  of 
larger  plants,  it  was  connected  with  a  switchboard  on 
which  was  mounted  voltmeters,  ammeters,  graphic  re- 
cording ammeters,  watt-hour  meters  and  an  anemometer 
for  recording  wind  velocities.  The  anemometer  cups 
were  placed  sufficiently  above  the  windmill  to  be  out 
of  the  influence  of  the  wheel.  By  means  of  an  auto- 
matic cut-in  the  generator  is  connected  with  the  battery 


FIG.  1 — WINDMILL-OPERATED  GENERATING  SET  IN  NORTHERN 
WISCONSIN   WITH   GENERATOR  ATTACHED  TO  TURNTABLE 


which     made     it    operate 


ELECTRICAL     WORLD 


Vol,  60,  No.  I 


o  o  o  o  o  o 

ioS\ 


\m  i 
ooooooooo 


1  N.  11.00  A. 

oooooooooo 


3;0<2_°M     \^tl  zWf'H.     ,-„, 

-OOOOOOOOOOOOOOOOOO 


c 


n08.  2    \M'  3      CHARGING  RATI    W    CHAIN  DRIVEN  GENERATOR  AND  EFFECT  OF  AUTOMATIC  CUT-OUT  DURING  i.ow  WIND  VELOCITIES 
refers  to  conditions  represented  i>>  curves  A  of  Fig.    i       Bach   horizontal   line  represents    i    amc 
generatoi   h:i>-  RUtomatlcallj  cul  « < » i r  about  forty  times  ii hour  Hue  to  low    wind   velocity. 


whenever  the  generator  voltage  is  in  excess  of  the  bat- 
tery voltage  and  is  disconnected  just  before  the  currenl 
reaches  Bero  value  or  point  of  reversal. 

Nightly  records  were  made  with  this  plant  and  the 
results  obtained  shown  in  Fig.  4.  It  may  be  noted 
that  with  an  average  wind  velocity  of  19.8  miles  during 
a  six-hour  test,  the  battery  was  charged  only  slightly 
above  its  normal  rate  of  3  amp.  This  is  also  shown  by 
the  graphic  recording  meter  chart,  Fig.  2,  each  hori- 
zontal line  of  which  represents  1  amp.  The  curve  in 
Fig.  IS  shows  the  amount  of  energy  used  on  the  evening 
of  May  26  and  is  an  average  of  several  others  taken  at 
various  times.  This  chart  shows  that  lamps  were 
lighted  at  7.15  p.  m.,  the  load  becoming  a  maximum  at 
7.45  p.  m.  This  load,  which  was  the  normal  full  load 
for  the  battery,  continued  until  about  8.40,  when  a  de- 
crease commenced,  the  last  lamp  being  extinguished  at 
10.10  p.  m.  During  this  period,  260  watt-hours  were 
drawn  from  the  battery  according  to  the  watt-hour 
meter.  Since  Figs.  4  and  5  show  that  the  battery  was 
charged  at  a  rate  of  193  watt-hours  per  hour,  this  shows 
that  the  rating  of  the  equipment  was  properly  selected. 
In  this  connection,  it  should  be  pointed  out  that  one 
day's  charging  furnished  enough  energy  for  four  nights' 
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illumination.  During  the  shortest  days  of  the  year, 
lamps  would  be  required  about  two  hours  earlier,  but 
observations  of  wind  movements  show  that  wind  veloci- 
ties are  greater  at  the  same  time,  thus  insuring  suffi- 
cient power  for  the  generation  of  this  extra  energy. 

Although  mounting  the  generator  at  the  top  of  the 
windmill  as  described  affords  a  very  efficient  drive,  the 
generator  is  inaccessible.  It  was  therefore  decided  to 
erect  another  experimental  plant  in  which  the  gen- 
erator would  be  placed  in  a  building  at  the  base  of  the 
windmill  tower,  either  on  the  floor  or  on  a  shelf.  This 
arrangement  made  it  necessary  to  adopt  a  power  type  of 
windmill,  but  it  also  permitted  the  use  of  an  open-type 
generator  and  the  elimination  of  sprockets  and  chains, 
as  well  as  the  collector  rings.  For  these  reasons,  the 
cost  of  the  two  systems  was  about  the  same. 

The  second  plant  was  erected  in  southern  Wisconsin 
and  consisted  of  a  12-ft.  wheel  mounted  on  a  50-ft. 
tower  driving  a  6-amp.  35-volt,  900  r.p.m.  generator. 
The  battery  used  in  conjunction  with  this  equipment 
was  rated  at  6  amp.  and  consisted  of  fourteen  cells.  A 
standard  windmill  with  a  vertical  shaft  terminating  in 
a  footjack  in  the  lower  part  of  the  tower  was  employed 
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FIGS.   4   AND   5 ENERGY  INPUTS  TO   BATTERIES  AND  CORRESPONDING  WIND  VELOCITIES  FOR  TWO  TYPES  OF  WINDMILL  GENERATOR 

PLANTS  INSTALLED  FOR  EXPERIMENTAL  PURPOSES  IN  WISCONSIN 
Curves  marked  A  and  I  refer  to  an  outdoor  chain-driven  windmill  generator  and  curves  B,  C  and  II  refer  to  an  indoor  bevel-gear  belt- 
driven  plant.      Curves  marked  with  corresponding  letters  refer  to  similar  conditions. 
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-VARIATION    IN    LOAD    ON    GENERATOR   ON    A   TYPICAL 
SUMMER  DAY    (MAY   25) 


and  bevel  gears  used  to  transmit  power  to  a  horizontal 
shaft  extending  into  the  building.  The  generator  was 
connected  to  this  shaft  by  an  ordinary  pulley  and  belt. 

Results  obtained  from  this  plant  at  different  wind 
velocities  are  also  shown  in  Figs.  4  and  5.  As  shown  by 
comparing  the  figures  on  the  two  plants,  it  can  be  seen 
that  there  is  very  little  difference  in  efficiency,  the  cost 
is  the  same,  but  the  last  plant  erected  has  the  advan- 
tage of  greater  simplicity  and  suggests  the  possibility 
of  using  this  system  in  connection  with  any  power 
windmill  that  may  be  already  in  use.  Since  some  of 
these  plants  have  been  in  operation  for  six  years,  fur- 
nishing illumination  every  night,  there  seems  to  be  no 
question  as  to  their  durability. 

The  curve  in  Fig.  3  is  interesting,  as  it  shows  the 
action  of  the  outfit  when  operating  at  a  low  wind  veloc- 
ity. In  one  hour  the  generator  was  connected  and  dis- 
connected about  forty  times.  This  performance  speaks 
well  for  the  design  of  the  cut-in  and  it  is  very  impor- 
tant as  this  condition  may  exist  for  days  at  a  time. 
Furthermore,  it  demonstrates  that  it  is  possible  to  fully 
charge  a  battery  even  on  days  when  the  wind  is  gusty 
and  low  velocity. 

Results  of  tests  on  the  chain-driven  and  geared  type 
plants  are  shown  in-  Fig.  5.  From  an  examination  of 
these  curves  it  will  be  noted  that  with  a  wind  velocity 
of  22  miles  per  hour,  the  charging  rate  of  the  geared 
plant  had  nearly  reached  a  maximum,  while  with  the 
chain-driven  plant  the  charging  current  was  increas- 
ing almost  directly  with  the  wind  velocity.  This  action 
is  due  to  the  difference  in  adjustment  of  the  differen- 
tial windings  of  the  generators.  In  the  first  case, 
nearly  the  entire  winding  was  effective,  while  in  the 
other  it  was  nearly  all  cut  out  of  circuit.  Thus,  by  ad- 
justing the  amount  of  the  differential  winding  in  cir- 
cuit, the  peak  charging  current  can  be  easily  controlled. 
Another  interesting  fact  is  the  low  wind  velocity  at 
which  the  generator  will  charge  the  storage  battery, 
current  being  furnished  with  a  wind  velocity  of  only 
10  miles  per  hour. 
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Scheme  for  Lightning  Arrester 

The  older  forms  of  lightning  arresters  have,  as  the 
underlying  principle,  the  fact  that  an  inductance  or 
capacitance  in  a  line  acts  as  a  reflector  for  the  electrical 
disturbances  impressed  thereon.  This  theory  of  reflec- 
tions appears  to  be  due  in  the  main  to  Oliver  Heaviside. 
With  the  advent  of  resonance  circuits  in  wireless  teleg- 
raphy the  decremental  energy  losses  in  a  spark  gap 
circuit  has  suggested  patent  1,212,128,  issued  to  Alexan- 
der Cherynshoff  of  Swissvale,  Pa.  This  is  an  applica- 
tion to  power  circuits  which  may  be  subject  to  high 
frequency  destructive  surges  set  up  by  whatever  cause. 

Instead  of  reflections  taking  place  which  heretofore 
required  that  the  surge  energy  be  either  dissipated  in 
the  line  or  be  allowed  to  slowly  filter  through  the  protec- 
tive devices  to  the  machinery  one  wished  to  protect,  such 
oscillation  circuits  act  as  unreflecting  absorbers  of  the 
surge  energy  to  the  more  perfect  protection  of  the  line. 
By  connecting  a  condenser  in  shunt  with  the  secondary 
windings  of  an  air  core  transformer,  the  transmission 
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MEANS    OF    PROTECTION    AGAINST    STRAINS    DUE    TO    HIGH    FRE- 
QUENCY CURRENTS 

line  conductor  is  instantaneously  relieved  of  high-fre- 
quency disturbance,  inasmuch  as  the  condenser  absorbs 
the  charge  by  reason  of  the  close  inductive  interlinkage 
between  the  primary  winding  and  the  secondary  wind- 
ing when  subjected  to  the  high-frequency  impulses. 
When  the  quantity  of  electricity  absorbed  by  the  con- 
denser raises  the  potential  of  the  condenser  and  sub- 
jects the  spark  gap  to  a  sufficiently  high  voltage  to  effect 
discharge,  the  auxiliary  discharge  circuit  will  oscillate 
at  a  frequency  in  excess  of  the  original  disturbance  be- 
cause of  the  low  inductance  of  said  auxiliary  circuit. 
Thus  it  will  be  seen  that  a  plurality  of  protective 
devices  may  be  inserted  in  series  with  each  line  conduc- 
tor, each  device  being  so  constituted  as  to  dissipate  most 
effectively  the  energy  of  disturbances  having  frequen- 
cies and  quantities  of  energy  within  limited  ranges. 
In  this  manner,  protection  may  be  afforded  a  system 
against  disturbances  of  a  wide  range  of  frequency  and 
quantities  of  energy.  Moreover,  no  ground  connections 
or  connections  between  adjacent  transmission  conduc- 
tors are  required,  which  condition  greatly  affects  the 
insulating  properties  of  the  line.  After  the  devices 
have  been  once  installed,  it  is  unnecessary  to  have  fre- 
quent inspections,  such  as  are  required  when  electrolytic 
condensers  are  used. 


FIG.  7 — INDOOR  GENERATOR  CONNECTED  WITH  WINDMILL  SHAFT 
BY  BELT  AND  BEVEL  GEARS 


Indirect  Publicity  Considered  Effective  at 

Indianapolis 

The  newspapers  and  the  public  of  Indianapolis,  Ind., 
have  of  late  been  devoting  much  time  to  discussing  the 
lack  of  community  interest  or  civic  pride  in  the  Hoosier 
capital.  In  order  to  do  its  share  to  restore  public  inter- 
est in  city  affairs  and  progress,  the  Merchants  Heat  & 
Light  Company  of  Indianapolis  has  been  publishing  a 
series  of  indirect  advertisements  which  are  taking  the 
form  of  parodies  on  some  of  the  Riley  poems,  telling 
of  the  "No-Community  Interest  that'll  git  yer,  ef  you 
don't  watch  out."  The  company  has  for  a  long  time 
been  a  believer  in  indirect  publicity,  and  has  particular 
faith  in  the  value  of  this  series  of  advertising. 
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A  MONTANA  ALUMINUM  LINE 

DISMANTLED  AT  A  PROFIT 

Load   of   Two   50,000-Volt    Aluminum   Transmission 

Lines  60  Miles  Lon<;  Now  Carried  by  Steel  Tower 

Copper  Line  Reinsulnted  for  100,000  Volts — 

Salvage    of   Aluminum    About   $60,000 

Recently  advantage  has  been  taken  of  the  high  price 
of  aluminum  by  the  Montana  Power  Company  in  the  re- 
construction Of  transmission  lines  from  its  power  sta- 
tions on  the  Madison  River  to  Butte.  Originally  three 
50,000-VOlt  lines  were  constructed  between  these  points, 
two  of  them  using  aluminum  conductors  on  wood  poles 
and  one  No.  0  copper  on  steel  towers.  The  steel  tower 
copper  line  has  been  reinstated  for  100,000  volts  and 
the  aluminum  lines  abandoned.  General  Manager  F.  M. 
Kerr  of  the  Montana  Tower  Company  gives  the  cost  of 
reinstating  the  60  miles  of  tower  line  as  approximately 
1 17.000,  with  a  salvage  on  aluminum  from  the  other 
two  lines  at  52  cents  a  pound  f.o.b.  the  Butte  railway 
station,  of  approximately  $60,000. 

The  aluminum  lines  were  built  in  1901  and  consisted 
of  a  double  pole  construction  60  miles  long.  Wood  poles 
40  ft.  tall  spaced  180  ft.  carried  conductors  in  triangular 
spacing,  on  one  crossarm  with  two  insulators  and  an 
insulator  on  top  of  the  pole.  Pin-type  glass  insulators 
of  the  "Prove"  design  were  used.  The  conductors  were 
of  seven-strand  aluminum,  each  strand  being  No.  10 
B  &  S  gage,  making  the  line  equivalent  in  section  to 
about  No.  1  copper.  The  conductors  were  originally  tied 
on  the  side  of  the  glass  insulators  with  No.  4  solid  alu- 
minum wire.  These  ties  wore  out  in  the  first  two  or 
three  years  and  were  replaced  by  ties  of  No.  8  weather- 
proof copper.  After  several  years  the  conductors  be- 
gan to  show  wear  at  the  contacts  with  the  insulators  and 
after  about  twelve  years  of  service  it  was  found  neces- 
sary to  reinforce  the  conductors  at  every  insulator.  This 
was  done  by  taking  a  short  piece  of  aluminum,  about 
18  in.  long  and  clamping  it  to  the  conductor  with  two 
Crosby  clamps  and  again  tying  the  conductor  to  the  in- 
sulator. 

While  these  two  aluminum  lines  have  been  in  continu- 
ous service  fifteen  years,  Mr.  Kerr  states  that  it  has 
been  known  for  the  past  several  years  that  on  account 
of  their  condition,  the  time  was  rapidly  approaching 
when  they  must  be  abandoned.  The  present  high  price 
of  aluminum  appeared  to  offer  an  opportune  time  to  get 
the  largest  amount  of  salvage  from  the  aluminum  and 
hastened  the  work.  The  growth  of  business  has  made  it 
advisable  to  change  to  110,000  volts.  This  raised  the 
rating  of  the  tower  line  to  approximately  10,000  kw. 

The  experience  and  observations  of  the  Montana 
Power  Company  have  led  its  engineers  to  favor  copper 
over  aluminum  for  long-distance  transmission  lines  for 
the  following  reasons:  (1)  Aluminum  is  softer  and 
weaker  and  particularly  susceptible  to  abrasions  at 
points  of  support.  (2)  Aluminum  has  a  lower  melting 
point  and  is  easily  burned  in  two  and  destroyed  by  arcs. 
(3)  Where  the  wires  are  supported  on  suspension  insu- 
lators, side  swinging  to  the  wind  must  be  considered. 
Aluminum  is  at  a  disadvantage  in  this  respect  and  on 
account  of  its  light  weight  and  large  area  will  swing 


up  into  close  proximity  to  the  crossarms,  cutting  down 
the  necessary  clearance  to  a  dai  extent.    1  1)  Fire 

hazards  and  danger  are  greater  with  aluminum  on 
count  of  its  liability  to  burn  in  two,  drop  to  the  ground 

and  set  lire  to  whatever  it  touches.  The  ends  of  the 
wire  will  burn  free  from  the  ground  and  hang  down  as  a 
menace  to  human  life. 


How   a   Power    Company   at   Niagara    Falls 
Utilizes  Trolley  Boat  to  Prevent  Ice  Jams 

BY   RAYMOND   FRANCES   YATES 

The  trolley  boat  shown  in  the  accompanying  illustra- 
tion, which  has  been  used  for  a  number  of  years  by  one 
of  the  large  power  companies  at  Niagara,  has  been  found 
a  practical  means  of  preventing  ice  jams  in  the  intake 
canal  of  its  power  station.  For  this  purpose  it  is  more 
effective  than  a  steam  tug  since  it  can  he  handled  with 
greater  ease  and  is  much  faster  in  its  action. 


TROLLEY  ARRANGEMENT  FOR  OPERATING  ELECTRIC  ICE  BOAT 
IN  A  FOREBAY 

The  power  equipment  of  the  craft  consists  of  a  75-hp., 
single-phase,  220-volt,  25-cycle  railway  motor  with  the 
ordinary  drum  controller  and  grid  resistances.  The 
maximum  load  speed  of  the  motor  is  1000  r.p.m.,  which 
gives  the  propeller  240  r.p.m.  by  means  of  a  single  re- 
ducing gear  with  a  ratio  of  16  to  66.  As  the  motor 
starts  at  heavy  torque,  the  boat  accelerates  very  rapidly 
to  full  speed  which  is  very  desirable  in  this  work.  The 
device  at  the  top  of  the  pole  in  the  illustration  is  a 
commutator  arrangement  that  permits  the  boat  to  travel 
in  any  direction.  The  purpose  of  the  boat  as  now  used 
is  not  to  break  ice,  but  to  keep  it  moving  in  the  direction 
of  a  small  spillway  at  the  end  of  the  canal,  where  it 
drops  into  a  perpendicular  shaft  that  discharges  into  a 
big  tunnel. 

The  trolley  boat  shown  in  the  illustration  was  con- 
structed by  the  Niagara  Falls  Power  Company  and  first 
used  in  1912.  One  of  similar  construction,  however, 
was  built  in  October,  1905,  by  the  Canadian  Niagara 
Power  Company,  and  has  been  in  service  ever  since. 
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How  Quarry  Pits  Were  Used  to  Store 
Coal  Under  Water 

BY  R.  I.  ELKIN 

An  ingenious  and  inexpensive  method  of  storing  large 
quantities  of  coal  under  water  was  utilized  last  summer 
by  some  of  the  large  coal  users  in  Chicago  at  the  time 
when  all  large  consumers  of  coal  were  busy  preparing 
for  the  threatened  railroad  strike.  Outside  the  city  of 
Chicago  and  in  close  vicinity  thereto  are  a  large  num- 
ber of  stone  quarries  about  25  ft.  in  depth,  some  of 
which  have  been  worked  out  and  are  nearly  full  of  water. 
A  number  of  these  worked-out  limestone  quarries  on  the 
Chicago  &  Alton  Railroad,  to  which  tracks  ran,  were 
filled  with  coal.  The  coal  in  regular  hopper  cars  was 
run  in  on  the  tracks  alongside  the  quarries  and  flushed 
into  them  by  water.  Most  of  the  coal  so  stored  consisted 
of  screenings.  As  it  filled  up  the  quarries  the  water  was 
displaced,  the  coal  being  dumped  in  until  between  2  ft. 
to  6  ft.  of  water  remained  above  the  surface,  the  idea 
being  to  protect  the  coal  from  spontaneous  combustion. 
Much  of  this  coal  still  remains  in  storage  although  some 
has  been  taken  out  by  suitable  suction  pumps. 


Stage  Pressure  Observations  During 
Turbine  Tests 

The  primary  function  of  a  turbine  test  is  to  ascertain 
how  many  pounds  of  steam  are  required  to  generate  a 
kilowatt-hour.  In  a  great  number  of  the  tests  impor- 
tant observations  which  have  a  bearing  on  the  accuracy 
of  the  test  results  are  overlooked,  and  as  few  observa- 
tions as  possible  aside  from  weighing  the  water  and 
recording  the  electrical  load  are  made.  If  the  test 
results  show  that  the  steam  consumption  follows  a 
straight  line  law  all  is  well  and  good.  However,  there 
are  tests  in  which  the  line  of  steam  consumption  shows 
a  deviation  from  the  Willans  law,  and  many  times  such 
data  as  stage  pressures  will  show  the  probable  cause 
for  the  difference.  If  the  stage  pressures  are  taken  as 
the  tests  are  made,  as  is  now  done  in  large  plants,  the 
results  may  be  compared  so  as  to  demonstrate  the  con- 
dition of  the  nozzles  or  of  the  turbine  blading.  Changes 
in  the  pressures  will  indicate  excessive  leakage  and 
deterioration. 

In  Fig.  1  is  shown  an  arrangement  for  obtaining  the 


FIG.    1 — ARRANGEMENTS    FOR    OBTAINING    STAGE    PRESSURES    ON 
MULTISTAGE   TURBINE 

stage  pressures  on  a  small  multistage  impulse  turbine. 
A  0.25-in.  pipe  was  tapped  into  each  stage  and  in  this 
short  length  a  valve  or  cock  was  placed.  The  other 
ends  of  these  pipes  terminated  in  a  header  to  which  a 
steam  gage  was  attached.  This  provided  a  permanent 
method  of  taking  the  pressures.    If  the  turbine  is  used 


to  drive  an  exciter,  the  load  may  be  varied  by  the  use 
of  a  barrel  rheostat,  and  the  steam  consumption  and 
pressures  taken  for  different  load  conditions. 

In  Fig.  2  is  shown  the  pressures  in  the  various  stages 
plotted  against  the  per  cent  of  rating  of  an  exciter. 
During  this  test  the  steam  pressure  in  thh  line  supply- 


fig.  2- 
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ing  the  turbine  varied  but  slightly,  so  that  the  line 
showing  the  pressure  inside  of  the  throttle  illustrates 
the  governor  action  covering  variations  in  the  load. 
The  dotted  line  is  the  steam  consumption  in  pounds  per 
kilowatt-hour. 

The  stage  pressure  lines  are  practically  straight,  and 
show  that  there  was  no  undue  restriction  of  steam  flow 
and  no  leakage  in  any  one  of  the  stages. 


An  Explanation  of  an  Apparent  Difference  in 

Acceleration  of  Two  Wound  Rotor 

Induction  Motors 

BY  E.   C.  PARHAM 

The  current  in  the  rotor  circuit  or  secondary  of  an 
induction  motor  depends  on  the  impedance  of  the  rotor 
and  on  the  emf.  acting  on  that  impedance.  The  amount 
of  the  emf.  that  is  active  in  the  rotor  circuit  depends 
on  the  rotor  slip  which  is  the  difference  of  the  speeds  of 
the  rotor  and  of  the  rotating  magnetic  field  due  to  the 
stator.  Since  the  difference  of  these  speeds  represents 
the  rate  of  the  relative  cutting  of  the  lines  of  force  of 
the  magnetic  field  and  the  conductors  of  the  rotor,  it  is 
a  measure  of  the  voltage  generated  in  those  conductors. 
The  speed  of  induction  motors  that  have  wound  rotors 
is  controlled  by  varying  the  resistance  included  in  the 
circuit  of  the  rotor.  The  speed  of  an  induction  motor 
that  operates  light,  is  very  nearly  the  same  as  that  of 
the  rotating  field;  that  is,  the  speed  is  nearly  synchro- 
nous. Under  this  condition  a  given  change  in  the  re- 
sistance of  the  rotor  circuit  will  have  but  little  effect  on 
the  rotor  speed,  compared  to  what  the  same  resistance 
change  will  have  when  the  rotor  is  driving  a  load. 

An  operator  at  one  time  complained  to  the  writer 
that  of  two  similar  induction  motors  that  were  applied 
to  the  same  kind  of  duty,  the  speed  of  one  responded 
more  decidedly  to  the  advancing  of  the  controller,  than 
did  the  speed  of  the  other.  He  was  di.-satisfied  with  the 
speed  control  of  the  less  responsive  machine. 

Trial  proved  that  on  one  outfit  each  controller  notch 
made  a  difference  of  about  2  r.p.m.  of  the  work  while 
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on  the  other  outfit   tin'  speed  difference  pec  controller 
notch  was  aboul    i   r.p.m.  of  the  work,     i  tlon 

d    thai    the    motor   with    the   creater   Bpeed    \aria 

tion  pei-  notch  was  connected  to  a  much  heavier  load 

than  was  the  other  motor  ami  that   while  it   started  at    a 

comparativelj   low  speed  which  increased  with  the  ad 
vancing  of  tin-  controller,  the  more  lightly  loaded  motoi 

attained   a   romparat  i velv    high   speed   on    the  first    notch 
so  that   there  was  less  margin  left    for  variations 


Insulation  oi   Transmission   Lines  Near 

Cement  Mills 
In  a  number  of  instances  successful  service  has  been 

maintained  on  lines  serving  or  passing  cement  mills 
by  the  simple  expedient  of  extra  insulation.  It  has 
been  recommended  in  the  case  of  44,000-VOll  lines  that 
twice  the  standard  number  of  disks  should  be  used  per 
String  and  periodically  the  line  should  be  killed  and 
the  insulator  disks  carefully  wiped  with  a  cloth  satur- 
ated with  transil  oil.  For  60,000-volt  lines,  in  addition 
to  doubling  the  normal  number  of  disks,  duplicate  lines 
have  sometimes  been  constructed  in  the  vicinity  of  a 
mill,  so  that  service  need  not  be  interrupted  when  the 
insulators  are  being  cleaned,  as  power  can  be  suppiied 
over  one  branch  while  the  other  branch  is  dead.  These 
methods  of  using  double  insulation  to  safeguard  service 
have  proved  equally  successful  in  regions  where  salt 
deposit  is  heavy. 


How  a  Peculiar  Case  of  Poor  Commutation 
Was  Traced  to  Frame  Vibrations 

There  are  so  many  well-known  possible  causes  of  un- 
satisfactory commutation,  that  when  a  commutation 
trouble  shows  up  with  a  machine  of  admittedly  good  de- 
sign, a  trouble  seeker  is  likely  to  direct  his  attention  to 
eliminating  the  most  common  causes  before  looking  for 
the  more  uncommon  ones.  In  one  particular  instance 
the  generator  of  a  motor-generator  set  that  consisted  of 
a  continuous  current  generator  driven  by  an  induction 
motor  mounted  on  the  same  and  rather  long  base,  corn- 
mutated  badly.  The  sparking  was  not  sufficiently  bad 
to  prevent  the  operating  of  the  set,  but  as  long  as  it  ex- 
isted, the  commutator  could  never  take  a  polish. 

The  operator  had  checked  the  speed,  voltage,  load,  po- 
larities, air  gap,  field  drops,  brush  sets,  brush  tensions, 
brush  alignments,  brush  shift  and  also  the  switchboard 
instruments  and  everything  appeared  to  be  perfectly 
regular.  The  commutator  mica  appeared  to  be  flush 
with  the  bars,  but  as  it  is  sometimes  difficult  to  tell 
with  certainty  whether  or  not  the  mica  is  a  little  high, 
it  was  decided  to  slightly  undercut  it  as  an  experiment. 
At  this  time  a  turbine  construction  man  happened  along 
(,  turbine  men  usually  are  very  keen  for  any  condition 
that  is  likely  to  produce  vibrations)  who  noticed  that 
oil  was  breathing  out  between  the  bearing  cap  and  the 
pedestal  of  the  middle  bearing.  This  struck  him  at 
once  as  a  case  of  faulty  alignment,  with  the  possibili- 
ties and  causes  of  which  he  was  thoroughly  familiar. 

Two  iron  wedges  were  made  and  driven  under  the  cen- 
ter of  the  base  on  opposite  sides  of  the  machine.  A 
relief  was  immediately  noticeable  and  the  vibration 
that  before  had  been  evident  only  to  the  most  skillful 
observer  was  missed  at  once.  The  sound  emitted  by 
the  machine  and  especially  by  the  brushes,  became  en- 
tirely different  and  all  sparking  ceased.  Investigation 
disclosed  that  the  base  of  the  machine  as  originally  set 
was  virtually  resting  on  its  four  corners  as  far  as  the 
distributing  of  the  weight  on  the  foundation  was  con- 
cerned, and  had  sagged  the  long  span  of  the  base. 


Unit  Costs  for  Setting  Transmission  Line 
Wood  Poles 

Th<  lie    some    question    in    the    minds    of 

readers  as   to  the  basis   for  compiling   the   unit    cols  of 
Setting    wood    polei    for    transmission    |n,e      as    given    in 

the  round-table  discussion  of  the  Ohio  Electric  Light 

i.ition  published  in  tlie  Dec.  28  issue  of  the  ELEC- 
TRICAL World  on  page  1262.  E.  B.  Hook,  superintend- 
ent of  construction  Georgia  Railway  &  Power  Company, 

makes   the    following  comment  : 

"I  nit  construction  costs  for  setting  poles  were  men- 
tioned  by  members  of  the  transmission  and  distribution 
committee  of  the  Ohio  Klectnr  Light  Association,  and 
one  operator  stated  that  it  costs  $6  to  set  a  pole,  and 
.$1.50  additional  cost  per  pole  to  obtain  the  data  by 
which  he  discovered  the  unit  cost  to  be  .$(>,  thus  making 
the  cost  for  setting  each  pole  $7.50.  In  the  same  article 
a  representative  stated  that  he  recently  compiled  data 
on  a  GOO-pole  line  and  found  the  labor  cost  to  be  $12.68 
per  pole.  It  would  be  interesting  to  know  if  the  above 
figures  represent  merely  the  actual  setting  of  poles  or  if 
they  include  the  expense  of  handling  and  hauling  poles 
to  the  desired  location,  digging  holes  and  after  setting, 
tamping  in  the  poles.  The  figures  seem  to  be  given  in 
a  very  general  way,  with  no  idea  of  the  size  or  type  of 
pole  given,  and  nothing  said  about  the  condition  of 
setting,  whether  in  country  or  town,  class  of  ground, 
and  the  like. 

"We  have  set  quite  a  number  of  poles  in  north  Georgia 
during  the  past  few  years,  and  by  using  a  block  and 
tackle  method  of  our  own  design  have  been  able  to  set 
a  large  number  of  50  ft.  creosoted  poles  in  a  day's  time 
with  a  minimum  number  of  men  at  a  cost  of  60  cents  to 
75  cents  per  pole.  This  figure,  of  course,  does  not  include 
anything  but  actually  setting  and  tamping  in  the  poles. 
The  cost  of  compiling  the  figures  is  negligible,  as  it 
required  merely  the  scanning  of  a  few  daily  field  reports 
selected  at  random.  We  have  used  the  block  and  tackle 
method  referred  to  for  a  couple  of  years  and  employed  a 
pair  of  mules  and  nine  or  ten  men  to  set  poles.  Re- 
cently a  1.5-ton  truck  has  been  substituted  for  the  mules' 
and  the  services  of  six  or  seven  men  dispensed  with.  In 
other  words,  we  are  now  setting  from  twenty-five  to 
forty  50-ft.  and  60-ft.  creosoted  poles,  weighing  ap- 
proximately 2  tons  each,  in  a  day  with  three  men  and 
the  truck  at  a  cost  which  is  approximately  33  cents 
per  pole." 

As  an  example  of  the  basis  for  computing  the  costs  of 
pole  setting,  a  member  of  the  Ohio  Electric  Light  Asso- 
ciation has  furnished  the  following  data.  The  costs 
given  are  for  two  lines  built  through  a  hilly  country. 
The  poles  used  are  chestnut  and  vary  in  length  from 
45  ft.  to  60  ft.  The  average  length  of  the  poles  was 
48  ft. 

Number  of  poles 328  485 

Labor  per  pole  (hauling,  trimming,  setting  and  cross- 
arming)    $18.78  $15.88 

Extra  teaming   (hauling  men   and   material) 2.59  2.86 

Miscellaneous    1-10  4.43 

Insurance 95  .78 

"It  will  be  noted  that  the  miscellaneous  charges  in  the 
second  column  of  the  table  are  rather  high.  This  was 
due  to  the  many  causes  that  happen  in  the  building  of 
any  transmission  line  occasioned  by  unforeseen  difficul- 
ties, of  damages  and  other  difficulties  that  impeded 
construction  work.  These  figures  are  meaningless  to 
anyone  not  familiar  with  the  type  of  construction. 
Chestnut  poles  of  class  'A'  specifications  were  used, 
which  are  nearer  sawlogs  than  they  are  poles.  Each 
pole  was  equipped  with  an  angle  iron  bayonet  and  with 
two  wood  crossarms  4  in.  by  5  in.  by  8  ft.  These  in 
turn  were  equipped  with  three  strings  of  suspension 
insulators  five  units  per  string." 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management  Topics, 
Including  Applications  of  Electric  Light,  Power  and  Heat 


IMPRESSIVE  FIGURES  THAT 

POINT  VEHICLE  OPPORTUNITIES 

Present  Investment  of  $36,000,000  in  Electric  Com- 
mercial Cars  Means  an  Energy  Consumption 
of  90,000,000  Kw.-Hrs.  Per  Annum 

Some  interesting  figures  on  the  possibilities  of 
development  of  the  electric  vehicle  were  presented 
by  W.  P.  Kennedy,  consulting  transportation  en- 
gineer, New  York  City,  in  his  address  before  the  con- 
ference of  central  station  executives  held  under  the 
auspices  of  the  Electric  Vehicle  Section  of  the  N.  E.  L. 
A.  at  New  York,  Feb.  14. 

There  are  now  in  daily  use,  said  Mr.  Kennedy,  ap- 
proximately 20,000  electric  passenger  cars  (represent- 
ing $40,000,000  investment)  and  each  yielding  a  return 
of  at  least  $100  per  year  for  energy,  or  a  total  of  $2,000,- 
000.  At  least  75  per  cent  of  these  are  used  in  the  large 
cities  where  the  garages  and  owners  are  restricted  to 
the  use  of  off-peak  load. 

There  are  in  the  United  States  fifty-four  cities  ex- 
ceeding 100,000  population,  each  of  which  should  absorb 
100  electrics  per  annum.  There  are  fifty-nine  cities 
between  50,000  and  100,000  which  should  each  take  fifty. 
There  are  133  cities  between  25,000  and  50,000  entitled 
to  twenty-five  cars  each.  There  are  350  cities  from 
10,000  to  25,000  which  can  readily  use  ten  each. 

This  totals  15,225  cars  per  annum  without  including 
a  host  of  small  towns  where  electrics  are  gaining  a 
foothold. 

A  yearly  product  of  15,000  cars  would  add  $1,500,000 
each  succeeding  year  to  the  previous  sale  of  energy. 
If  this  entirely  reasonable  accomplishment  were  carried 
out,  the  central  stations  of  the  country  should  within 
seven  years  receive  collectively  a  total  of  $10,000,000 

TABLE    I — VALUE    OF    COMMERCIAL    ELECTRIC    VEHICLE 
EQUIPMENTS    IN   VARIOUS   LINES   OF   BUSINESS 

Brewers    $5  950,000 

Department  stores 5,927,000 

Public  service   companies 4,171,000 

Express  and  transfer  companies 3,460,000 

Manufacturers'   and  merchants'   industrial  trucks 2,700,000 

Industrial   manufacturers    1,374,000 

•Railroad  and  steamship  companies 1,200,000 

Bakers    1,023,000 

Packing  house  organizations 679,000 

United  States  Government  service 515,000 

General  trucking 510,784 

Wholesale  dry  goods 400,000 

Municipal    apparatus    368  000 

Storage  warehouses    180,000 

Retail   grocers    170,972 

Wholesale  grocers 150,000 

Food   products    125,220 

Coal  merchants    120,000 

Hospital  ambulances    120,000 

Hardware 116,000 

Publishers   85,787 

Glass 75,000 

Paper  dealers 64,235 

Confectioners    63,840 

Restaurateurs 60,450 

Musical  instruments   48,687 

Silversmiths    38,550 

Ice    30.5S0 

Dairy  products 30,220 

Clothing — retail    28,545 

Silk  finishers 21,525 

Oriental  furnishings    19,080 

Soaps    17,250 

Carpets     16,840 

Other  miscellaneous  applications    6,134,000 

Total  value  of  electric  vehicle  equipments  applied  to  end 

of  1916    (approximate) $36,000,000 

Annual    energy    consumption    ( approximate)     90,000,000 

kw.-hr.,  at  4  cents 3, 600,000 

•Including  industrial   trucks. 


TABLE    [I— PRESENT    AND    POSSIBLE    ELECTRIC   VEHICLE 
LOAD   VALUES   IX   VARIOUS  CITIES,  A  LARGE  PORTION 

OF  which   Mi' hit   BE  SECURED  by  adequate 

EXPLOITATION    OP    THE    ELECTRIC. 

Annual 

Load  Value 
at  4  Cents 
per  Kw-hr 
Baltimore: 

35   passenger  electrics,   at   $100 $3,500 

140  commercial  electrics,  at  $300 42,000 

17,173   horses,  at  $100 1.717.300 

$1,762  80«i 
Boston: 

287  passenger  electrics,   at   $100 $28,700 

314  commercial  electrics,  at  $300 94,200 

23,000   horses,  at  $100 2,300.000 

$2,422,900 
Chicago : 

3,000   passenger   electrics,   at   $100 $300,000 

1,050   commercial  electrics,  at  $300 315.000 

69,320   horses,  at  $100 6,932.000 

$7,547,000 
Cleveland: 

1,750  passenger  electrics,  at  $100 $175,000 

1 1  5   commercial  electrics,  at  $300 34,500 

17,000  horses,  at  $100 1,700,000 

$1,909,500 
Denver: 

750  passenger   electrics,   at   $100 $75,000 

43   commercial  electrics,  at   $300 12,900 

11,647  horses,  at  $100 1,164,700 

$1,252,600 
Detroit : 

1,500  passenger  electrics,  at  $100 $150,000 

175   commercial  electrics,  at  $300 52,500 

13,921   horses,  at  $100 1,392,100 

$1,594,600 
H art  ford: 

300  passenger  electrics,   at   $100 $30,000 

95   commercial  electrics,  at  $300 28,500 

3,639   horses,  at  $100 363,900 

$422,400 
Kansas  City: 

876  passenger   electrics,   at   $100 $87,600 

90  commercial  electrics,  at  $300 27,000 

14,324   horses,  at  $100 1,432,400 

$1,547,000 
Newark  and  Public  Service  Territory: 

295  passenger  electrics,  at  $100 $29,500 

331   commercial  electrics,   at  $300 99,300 

23,400  horses,    at    $100 2,340,000 

(In  Newark  and  Jersey  City)  

$2,468,800 

New  York : 

450  passenger  electrics,   at    $100 $45,000 

2,800  commercial  electrics,   at  $300 840,000 

129,400  horses,  at  $100 12,940,000 

$13,825,000 
Philadelphia: 

300  passenger  electrics,   at   $100 $30,000 

510   commercial  electrics,  at   $300 153,000 

51,800  horses,  at  $100 5,180,000 

$5,363,000 
Pittsburgh: 

250  passenger  electrics  at  $100 $25,000 

49   commercial   electrics,   at   $:i00 14,700 

13.454   horses,  at  $100 1,345,100 

$1,385,100 
St.   Louis: 

590  passenger  electrics,   at    $100 $59,000 

116  commercial  electrics,  at    $300 34,800 

31,362   horses,  at   $100 3.136.200 

$3,230,000 
Washington: 

800  passenger  electrics,  at   $100 $80,000 

250    commercial   electrics,    at    $300 75,000 

I  3,374    horses,  at   $100 1,337,400 

$1,492,400 

Note:  Allowance  is  made  for  the  present  horse  population  on 
the  basis  of  an  income  of  $100  per  year  for  each  horse  displaced 
by   electric  transportation. 
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per  annum  from  the  tale  of  energy  for  electric 

There  are,  however,  at  present,  said  Mr.  Kennedy, 
<>ni\  about  four  manufacturers  of  commercial  can  end 
four  manufacturers  of  pa  In  the  i 

It    [s   tOO   much    tO  expert    that    they    have   an.\     ri 

Which  could  be  employed  to  do  more  than  maintain  tl 
own  subsistence. 

The  centra]  station,  therefore,  must  pass  judgment 

upon  the  Whole  matter  in  an  abstract   way,   placing   re 

liance  entirely  upon  the  revenue  value  of  the  vehicle 

itself  as  a  utility   m  the  extension  of  its  business. 

Then-  are  Ave  classes  of  energy-consuming  apparatus 

which  constitute  the  load   builders  of  central   stations: 

Lamps,  motors,  domestic  appliances,  electric  automo- 
biles, ami  in  some  cases  street  tar  systems. 

A  little  analysis  will  show  that  the  automobile  is  the 
most  desirable  of  these,  both  from  the  quantity  of  en- 
ergy consumed  per  unit,  and  the  fact  that  energy  is 
taken  by  this  device  when  the  others  are  not  generally 
in  use. 

The  value  of  the  possible  automobile  load  in  any  city 
at  the  present  time  may  be  measured  by  the  number  of 
horses  in  use,  or  by  the  number  of  horses  that  would  be 
in  future  use,  as  required  by  the  increasing  business 
development  in  each  community. 

Each  horse  superseded  by  electric  vehicles  has  an 
average  revenue  value  of  about  $100  per  year  with 
energy  at  4  cents  per  kilowatt-hour. 

The  average  or  medium  size  electric  vehicle  usually 
supersedes  three  horses,  and  is  thus  equal  to  $300  per 
annum  at  the  same  rate  for  energy. 

The  larger  size  vehicles  consume  $500  worth  of  en- 
ergy per  annum  and  few  of  the  smallest  size  consume 
less  than  $200  worth  per  annum  at  the  4-cent  rate. 

As  a  large  proportion  of  the  horses  in  any  given  city 
could  be  superseded  by  a  reasonable  amount  of  exploita- 
tion, the  load  value  which  could  be  secured  by  the  cen- 
tral station  might  therefore  be  measured  by  half,  or 
even  one-third,  of  the  horses  now  employed  at  $100  per 
horse  per  annum. 

There  are  very  few  medium-sized  cities  in  which  rea- 
sonable effort  would  not  supersede  1000  to  2000  horses, 
and  as  this  would  mean  300  to  600  commercial  vehicles, 
the  value  of  this  load  may  be  readily  computed  at  $300 
per  machine  per  annum. 

In  many  of  the  larger  cities  there  is  on  a  possible 
development  of  from  30,000,000  to  50,000,000  kw.-hr. 
per  annum,  but  to  secure  such  an  amount  some  effort  of 
a  different  character  from  that  already  employed  would 
certainly  be  necessary. 

The  question  to  be  answered,  declared  Mr.  Kennedy 
in  conclusion,  is  what  amount  of  effort  should  each 
central  station  expend  in  building  up  for  itself  a  load 
of  this  character  and  volume  as  a  new-business  de- 
velopment? 

Free  Appliance  Repairs  in  St.  Louis 

In  the  future  when  repairs  to  electrical  appliances, 
w7hich  have  been  purchased  from  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis  and  which  are  in 
use  by  the  customers  of  that  company,  are  necessary,  it 
will  be  possible  for  the  consumer  to  have  the  repairs 
made  free  of  charge.  By  telephoning  to  the  company's 
office-sales  department,  they  can  secure  the  services  of 
a  special  appliance  repair  man,  who  will  make  the  neces- 
sary repairs  to  the  appliance  on  the  customer's  prem- 
ises if  possible.  In  case  the  necessary  repair  is  of  a 
more  extended  character,  the  appliance  will  be  taken  to 
the  company's  shop  where  the  trouble  will  be  remedied, 
after  which  the  appliance  will  be  returned  to  the  cus- 
tomer without  charge. 


THE  SPECIAL  LIGHTING 

FOR  THE  EDISON  DINNER 

Ceiling    Color    Spectrum    Projected    from    Concealed 

Reflectors — Dipped   Lamps   Humed  at 

Overvoltage  for  Short  Period 

HY  A.   I..   POWELL 

The  lij.rhtintf  scheme  employed  for  the  dinner  tendered 
tn  Thomas  A.  Pdison  by  his  employees  on  the  OCCEI  lOB 
of  his  seventieth  birthday  was  somewhat  novel  and  war- 
rant <i<  cription.  The  gathering  was  held  on  the  fifth 
floor  of  the  Edison  Storage  Battery  Company's  building 

at   Orange,  N.  J.,  the  entire  north  win/  and  three  bays 


PLAN  OF  PORTION  OF  THE  BANQUET  HALL 

of  the  east  section  being  utilized  to  accommodate  the 
large  party,  which  numbered  more  than  1800. 

The  festivity  of  the  occasion  required  that  the  deco- 
rations be  in  harmony  with  this  spirit.  The  customary 
method  of  decoration  is  to  employ  quantities  of  colored 
bunting  draped  on  every  available  point,  with  innumera- 
ble small  lamps  strung  everywhere.  Needless  to  say, 
the  effects  thus  produced  are  often  garish.  In  the  case 
of  the  Edison  celebration,  however,  a  carefully  planned 
arrangement  of  lamps  caused  the  ceiling  to  take  the 
appearance  of  a  gigantic  spectrum,  although  no  colored 
trim  was  used  save  for  a  few  American  flags  which  were 
employed  to  hide  the  details  of  construction.  The  strips 
of  white  cheesecloth  shown  in  the  accompanying  picture 


DETAILED  VIEW   SHOWING  METHOD  OF  SUPPORTING  LIGHTING 

UNITS,    AND   PROVISIONS    FOR   CONCEALING    SPECIAL 

CONSTRUCTION 
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were  caused  to  assume  an  infinite  variety  of  delicate 
tints,  blending  one  into  the  other  without  lines  of  harsh 
demarcation. 

The  illumination  was  exceptionally  uniform,  not  a 
lamp  was  visible,  and  any  shadows  which  were  produced 
were  extremely  soft. 

The  building  is  of  typical  mill  construction,  with  con- 
crete pillars  supporting  a  heavy  beamed  ceiling,  and 
painted  a  flat  white.  The  main  room  is  three  bays 
wide,  posts  being  spaced  15  by  20  ft.  As  tables  were 
placed  throughout,  uniform  general  lighting  was  re- 
quired. 

Certain  conditions  made  it  necessary  to  avoid  the 
use  of  any  fixtures  suspended  from  the  ceiling. 

As  it  was  but  12  ft.  to  the  bottom  of  the  beams,  and 
the  permanent  outlets  for  general  illumination  were 
quite  widely  separated,  it  was  decided  to  neglect  these 
entirely  and  run  special  feeders  for  the  decorative 
lighting. 

After  preliminary  experimentation  a  totally  indirect 
method  of  illumination  was  adopted.  Seven  feet  from 
the  floor  a  wooden  framework,  such  as  pictured  in  one 


adopted  as  the  lighting  units.  These  were  superficially 
colored  or  dipped.  This  type  of  lamp  was  chosen  as 
it  was  known  that  the  coloring  would  not  change  during 
a  period  much  greater  than  the  lamps  would  be  in 
service.  As  the  installation  was  to  be  used  for  only  a 
few  hours,  it  was  deemed  advisable  to  burn  the  lamps 
over  voltage.  Accordingly,  100-volt  lamps  were  used, 
although  the  circuit  was  approximately  115  volts.  In 
this  manner  the  light  output  was  increased  60  per  cent, 
which  compensated  to  a  great  degree  for  the  absorption 
of  the  colored  dips.  The  power  consumption  was  about 
1.2  watts  per  square  foot  of  floor  area,  this  rather  high 
wattage  being  necessitated  by  the  loss  of  light  due  to 
coloring. 

As  indicated  on  the  drawing,  red,  orange,  yellow, 
green,  blue  and  an  approximate  violet  lamps  were  used 
in  successive  rows  the  entire  length  of  the  room.  This 
arrangement  made  possible  the  spectrum  effect  desired. 
Careful  selection  was  made  of  the  colors  used,  in  order 
that  the  most  perfect  blending  might  be  secured. 

The  Edison  band  rendered  selections  from  time  to 
time  and  a  special  section  of  the  east  wing  was  provided 
as  a  band  stand.  It  was  thought  desirable  to  provide  a 
somewhat  higher  intensity  in  this  area,  in  order  that 
there  might  be  no  question  as  to  the  amount  of  light 
incident  on  the  music.  A  white  canvas  was  stretched 
over  the  stand  and  four  semi-indirect  dishes  of  dense 
opal  glass,  with  250-watt  Mazda  lamps  hung  pendant, 
were  used  here. 

The  possibilities  of  intelligently  applied  colored  light- 
ing are  remarkable,  the  effects  produced  striking,  yet 
dignified,  and  it  is  safe  to  prophesy  that  more  and  more 
of  this  work  will  be  done. 


NIGHT  VIEW  SHOWING  SPECIAL  ILLUMINATION  EFFECTS  FOR  MR. 
EDISON'S    SEVENTIETH    BIRTHDAY    PARTY 

of  the  illustrations,  was  provided  at  each  post,  and  sim- 
ilar equipment  on  the  corresponding  pilasters.  An 
angle  reflector  was  placed  in  each  corner  of  the  box  thus 
•constructed.  This  was  of  steel  with  matt  aluminum 
finish,  10  in.  in  diameter,  9%  in.  deep,  with  the  holder 
set  at  an  angle  of  45  deg.  The  general  arrangement  of 
these  outlets  is  shown  in  the  floor  plan  of  a  portion  of 
the  room.  An  American  flag,  neatly  pinned  in  place 
around  each  framework,  effectually  concealed  the  re- 
flectors, connections  and  construction  work. 

These  groups  of  two  and  four  units  were  connected 
in  multiple  by  lamp  cord  and  then  attached  to  special 
feeders  which  were  run  lengthwise  of  the  room  in  four 
pairs.  The  bushed  holes,  provided  through  the  ceiling 
beams  by  the  mill  construction,  enabled  this  work  to  be 
done  neatly  and  with  ease.  A  three-wire  connection 
was  used  and  the  load  balanced. 

Flat  streamers  of  white  cheesecloth  30  in.  wide  were 
stretched  diagonally  from  pillar  to  pillar.  These  were 
readily  attached  to  strips  of  wood  tacked  around  the 
top  of  each  column.  This  slight  decoration  was  deemed 
desirable  to  partly  cover  the  rough  appearance  of  the 
ceiling. 

One  hundred-watt  vacuum-type  tungsten  lamps  were 


Increase  of  Energy  Consumption  by 

Apartment-House  Customers 

Individual  customers  of  the  lighting  companies  are 
steadily  being  educated  to  use  more  current.  The  ac- 
companying curve  was  plotted  from  data  given  by  Peter 
Junkersfeld  of  the  Commonwealth  Edison  Company  in 
his  address  at  the  convention  of  the  Indiana  Engineer- 


CURVE    SHOWING    HOW    INDIVIDUAL    ENERGY    CONSUMPTION    OF 

CHICAGO  APARTMENT-HOUSE  CUSTOMERS  HAS  INCREASED 

IN    THE    LAST    EIGHT    YEARS 

ing  Society  at  Lafayette,  Ind.,  showing  the  average 
monthly  consumption  of  apartment-dwelling  customers 
in  Chicago.  In  1908  the  number  of  apartment-house 
customers  was  25,980,  and  since  that  time  the  number 
has  steadily  increased  until  in  1916  the  total  reached 
168,234. 


i   I   i:  c  i  R  I  (    \  I      w  ORL  I) 


Vol  ''■•■».  N"   B 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


CORONA   PHKNOMENA 

Electric     Strength     of  Air — The    Corona   in    Air    and 

Hydrogen- — Applications    to    Rectification — 

Abstracts  of  Recent  A.  I.  E.  E.  Papers 

AT  t ho  New  York  meeting  of  the  American  Institute 
of  Electrical  Engineers  last  week  two  interesting 
papers  were  presented  on  corona  phenomena.    In 

one  i^(  these  .1.  B.  Whitehead  and  \V.  S.  I'.rown  discussed 
the  electric  Btrength  Of  air.  In  view  of  the  variation 
among  the  values  obtained  by  different  observers,  the 
authors  have  carried  out  a  careful  determination  of 
corona-forming  voltages  for  alternating  and  for  posi- 
tive and  negative  continuous  voltages  in  the  same  appa- 
ratus and  under  the  same  conditions.  The  principal 
result  is  that  within  the  range  of  wire  diameters  used 
corona  appears  at  a  lower  value  when  the  wire  is  posi- 
tive than  when  it  is  negative,  although  the  two  curves 
converge  for  increasing  diameters.  The  maximum  ex- 
cess of  negative  over  positive,  as  observed,  was  6.3  per 
cent. 

The  values  with  alternating  voltage  coincide  with 
those  of  negative  continuous  voltage.  Positive  continu- 
ous voltage,  therefore,  forms  corona  at  the  lowest  value. 
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FIG.     1 CIRCUITS    AND    ARRANGEMENTS    OF    CONNECTIONS    FOR 

HALF    WAVE    RECTIFICATION 

These  results  of  the  present  authors  are  at  variance 
with  the  recent  results  of  F.  W.  Peek,  Jr.,  who  had 
found  that  the  alternating  and  continuous  voltages  are 
identical  and  independent  of  the  polarity  of  the  wire  in 
the  case  of  continuous  voltage. 

Whitehead  and  Brown  pointed  out  that  the  fact  that 
positive  corona  appears  at  a  lower  voltage  than  negative 
for  the  same  size  wire  is  in  accord  with  the  theory  of 
secondary  ionization  due  to  collision,  if  we  assume  that 
the  negative  ion  is  the  principal  ionizing  agent.  Ob- 
servations on  negative  corona  give  values  higher  than 
heretofore  obtained.  They  also  describe  other  experi- 
ments which  give  qualitative  indications  of  the  correct- 
ness of  Townsend's  theory  of  ionization  by  collision. 

The  paper  by  J.  W.  Davis  and  C.  C.  Breese  dis- 
cussed the  corona  discharge  between  co-axial  cylinders 
(or  between  a  wire  and  a  concentric  cylinder)  in  an 
atmosphere  of  hydrogen.  The  chief  results  of  the  in- 
vestigation are  as  follows:  The  critical  intensity  for 
corona  in  hydrogen  follows  Peek's  law  fairly  closely  as 
far  as  changes  due  to  variations  in  the  gas  pressure  are 
concerned.  The  variation  of  the  critical  intensity  with 
the  radius  of  the  wire  is  not  as  yet  conclusively  proved, 
either  to  follow  or  not  to  follow  Peek's  law,  but  the 


general  character  of  the  results  so  tar  obtained  seem  to 

indicate  t  hat  t he  law  may  hold. 

Hydrogen  is  different  from  an-  in  that  corona  is  main- 
tained at  voltages  considerably  lower  than  Hie  critical 

voltage  while  this  has  not  been  found  to  be  the  < 
with  air.  The  characteristic  curves  with  the  wire  posi- 
tive in  hydrogen  differ  from  those  with  air  in  that  the 
\oltage  necessary  to  maintain  a  given  current  depends 
on  whether  that  value  of  current  has  been  approached 
by  increasing  or  decreasing  the  machine  voltage.  The 
characteristic  for  the  wire  negative  in  hydrogen  is 
entirely  different  from  the  characteristic  obtained  with 
a  negative  wire  in  air. 

Complete  rectification  for  alternating  current  is  ob- 
tained between  concentric  cylinders  when  the  interven- 
ing space  is  filled  with  hydrogen  and  an  alternating 
potential  difference  sufficiently  high  to  produce  negative 
corona  is  impressed  between  the  cylinders.     This  recti- 


FIG.    2 — VOLTAGE    AND    CURRENT    CURVES    WHEN    ALTERNATING 
VOLTAGE  IS  IMPRESSED  ACROSS  A  CORONA  TUBE 

fication  continues  after  the  negative  arc  has  been  estab- 
lished, under  the  proper  conditions  of  pressure,  size 
of  wire  and  size  of  tube.  Direct  currents  as  high  as 
0.12  amp.  have  been  obtained  with  alternating  voltages 
of  approximately  8000  volts. 

The  connections  for  half-wave  rectification  are  shown 
diagrammatically  in  Fig.  1,  which  is  self-explanatory. 
How  effective  a  means  of  rectification  the  corona  in 
hydrogen  between  a  wire  and  a  tube  is  may  be  seen  from 
Fig.  2,  which  gives  the  current  and  voltage  curves  when 
an  alternating  voltage  is  employed  and  impressed  across 
a  corona  tube. 

The  curve  has  both  positive  and  negative  lobes  in 
the  voltage.  The  non-symmetrical  character  of  this 
curve  is  due  to  the  drop  in  the  resistance  in  series  with 
the  primaries  of  the  transformers.  The  curve  lying 
mainly  below  the  axis  represents  the  current  flowing 
between  the  wire  and  tube.  The  irregularities  in  the 
part  of  the  curve  near  the  zero  line  seem  to  be  due  to 
the  capacity  effect  and  are  in  no  sense  characteristic  of 
the  corona  discharge. 
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Generators,  Motors  and  Transformers 

Calculation  of  Three-Phase  Motors. — Karl  Metzler. 
— A  mathematical  paper  on  the  stray-flux  coefficient  and 
the  predetermination  of  three-phase  motors.  In  the 
design  of  three-phase  motors  both  the  stray-flux  coeffi- 
cient and  the  overload  capacity  are  important.  The 
dimensions  and  the  distribution  of  the  windings  can  be 
chosen  in  such  a  way  that  the  stray-flux  coefficient  be- 
comes a  minimum  for  a  given  overload  capacity.  The 
author  gives  a  formula  for  determining  the  condition 
under  which  this  takes  place,  and  comments  on  anal- 
ogous formulas  of  Pichelmayer  and  Hoock. — Elek.  Zeit., 
Dec.  28,  1916  (this  is  the  first  issue  of  Elek.  Zeit.  which 
has  been  received  in  this  country  for  almost  a  year). 

Lamps  and  Lighting 

Lumen  as  a  Measure  of  Illuminating  Power. — An  ac- 
count of  a  discussion  on  this  subject  before  the  British 
Illuminating  Engineering  Society.  Prof.  J.  T.  Morris 
pointed  out  that  the  distribution  of  light  from  illumi- 
nants  can  now  be  carried  so  widely  by  the  use  of  suit- 
able globes  and  reflectors  that  the  only  proper  basis  of 
comparison  is  in  terms  of  the  total  light  in  all  direc- 
tions. It  has  been  suggested  that  lamps  should  be  rated 
in  terms  of  mean  spherical  candle-power,  but  this  would 
involve  giving  most  lamps  a  smaller  rating  than  at  pres- 
ent, which  is  inconvenient  commercially.  In  addition, 
the  mean  spherical  candle-power  is  an  imaginary  quan- 
tity, somewhat  difficult  of  conception.  British  makers 
of  electric  lamps  contemplate  adopting  the  lumen, 
though  it  may  be  necessary  also  to  state  candle-power 
values  and  to  show  their  relation  to  lumen  values  during 
the  transition  period.  The  use  of  the  lumen  in  connec- 
tion with  illuminating  engineering  calculations  has  sev- 
eral advantages.  For  example,  if  the  lumens  in  each 
zone  from  a  lighting  unit  are  tabulated,  the  addition 
of  these  values  gives  the  total  output  of  light;  i.e.,  the 
total  flux  of  light  produced  by  the  unit;  this  can  be 
compared  at  once  with  the  corresponding  output  in 
lumens  of  the  lamp  used  in  the  lighting  appliance 
(globe,  reflector,  etc.),  and  the  efficiency  of  the  latter 
readily  ascertained.  It  is  also  convenient  to  work  with 
lumens  in  the  usual  formulas  for  determining  the  aver- 
age illumination  in  a  room  resulting  from  a  given  ar- 
rangement of  lamps,  and  particularly  when  the  approxi- 
mate average  illumination  over  an  area  needs  to  be 
quickly  determined.  It  also  assists  calculation  of  the 
illumination  derived  from  extensive  illuminated  sur- 
faces, such  as  occur  in  the  case  of  indirect  lighting. 
F.  W.  Willcox,  who  followed,  illustrated  the  diversity 
in  polar  curves  of  light  distribution  of  modern  illumi- 
nants  by  a  large  number  of  diagrams.  He  also  recom- 
mended the  adoption  of  the  lumen.  Although  at  first 
unfamiliar,  the  general  use  of  this  method  of  rating 
will  ultimately  be  much  more  convenient.  Besides  being 
the  most  scientific  basis  of  comparison,  the  use  of  the 
lumen  will  simplify  the  formulas  used  in  calculations. 
The  simple  equation  for  determining  the  number  of 
lamps  required  to  light  a  given  area  is  the  product  of 
the  floor  area  in  square  feet  and  illumination  in  foot- 
candles  divided  by  the  product  of  "utilization  efficiency" 
as  a  decimal  and  lumens  per  lamp.  The  utilization  effi- 
ciency is  a  factor  depending  on  the  arrangement  and 
type  of  lighting  appliance  used.  It  will  remove  several 
opportunities  for  misunderstanding  and  misrepresenta- 
tion which  arise  through  statements  of  the  candle-power 
from  lamps  in  a  single  direction  only. — London  Elec- 
trician, Jan.  26,  1917. 

Tungsten  Arc  Under  Pressure. — George  P.  Luckey. 
— An  account  of  an  experimental  investigation  carried 
out  at  the  Nela  Research  Laboratory.  Measurements 
were  made  of  the  temperature  of  the  melting  point  of 


tungsten  in  the  electric  arc  under  pressure  from  1  to 
30  atmospheres.  The  melting  point  found  at  1  atmos- 
phere was  3623  deg.  K.,  and  the  apparent  melting  point 
decreased  to  3564  deg.  K.  when  the  pressure  was  raised 
to  28  atmospheres.  It  is  doubtful  whether  this  decrease 
is  due  to  a  change  in  the  melting  point  or  merely  to  an 
increased  absorption  of  the  vapor  surrounding  the  arc. 
The  highest  temperatures  attainable  in  the  arc  were 
measured,  and  a  large  increase  in  this  temperature  as 
the  pressures  increased  was  noted.  At  atmospheric 
pressure  a  probable  temperature  of  4235  deg.  K.  was 
found,  while  at  33  atmospheres  the  highest  temperature 
in  the  arc  was  increased  to  5084  deg.  K.  It  is  probable 
that  these  temperatures  represent  a  value  somewhere  be- 
tween the  melting  and  the  boiling  points  of  tungsten  in 
each  case.  The  electrical  characteristics  of  the  tungsten 
arc  were  investigated.  The  drop  in  potential  across  tho 
arc,  other  conditions  being  the  same,  was  found  to  in- 
crease with  the  pressure. '  At  high  pressures  the  voltage 
dropped  as  the  current  increased  until  values  of  current 
of  about  5  amp.  were  reached,  after  which  the  voltage 
rose  with  increasing  current.  This  latter  effect  might 
be  ascribed  to  the  tendency  of  the  arc  to  flare  out  to  one 
side  with  larger  currents,  as  well  as  to  the  increase  of 
pressure  in  the  tank  caused  by  the  heating  of  the  gas. 
— Phys.  Rev.,  February,  1917. 

Generation,  Transmission  and  Distribution 

The  Future  of  Water  Power  in  the  United  States. — 
Charles  W.  Comstock. — The  author  gives  a  careful 
compilation  of  figures  showing  the  total  fixed  installed 
primary  power  in  the  United  States  and  similar  figures 
for  total  installed  water  power,  at  the  same  time  calling 
attention  to  the  unreliability  of  statistics  in  general. 
With  these  figures,  those  compiled  by  the  Commissioner 
of  Corporations  are  summarized  and  compared.  The 
geographic  distribution  of  installed  water  power  is  con- 
sidered, and  it  is  pointed  out  that  while  the  percentage 
of  total  central  station  power  generated  by  water  is  only 
21  and  22  per  cent  for  the  New  England  and  the  Middle 
Atlantic  States,  it  is  nearly  60  per  cent  on  the  Pacific 
Coast.  The  three  Pacific  Coast  states,  with  4.6  per  cent 
of  the  population,  have  12.3  per  cent  of  all  the  central 
station  power  in  the  United  States.  Of  this,  nearly  60 
per  cent  or  7.2  per  cent  of  all  central  station  power  in 
the  country  is  hydroelectric.  In  discussing  the  advan- 
tages of  water  power  developed  the  author  points  out 
the  fallacy  of  power  development  waiting  upon  demand 
instead  of  creating  it.  The  immense  field  for  hydro- 
electric power  which  a  development  of  the  electrochem- 
ical and  electrometallurgical  industries  would  create 
with  the  success  of  such  industries  abroad  is  cited  and 
an  appeal  made  for  a  federal  policy  of  encouraging 
business  enterprise  instead  of  obstructing  it. — Proceed- 
ings Amer.  Inst.  Elec.  Engrs.,  January,  1917. 

Traction 

Regenerative  Breaking. — R.  E.  Hellmund. — The 
author  discusses  the  problems  of  applying  regenerative 
breaking  to  electric  railways.  He  discusses  three-phase 
systems,  the  phase-converter  system,  the  direct-current 
systems,  the  alternating-current  commutator-motor  sys- 
tems, and  the  possibilities  of  regenerative  control  with 
a  vapor  converter  system.  He  thinks  that  in  view  of 
the  practical  advantages  of  regeneration  for  heavy  rail- 
road work,  it  is  quite  likely  that  regeneration  will  in 
time  become  one  of  the  factors  which  will  win  some  rail- 
roads, now  operated  by  steam,  over  to  the  electric  cause. 
— Proceedings  Amer.  Inst.  Elec.  Engrs.,  January,  1917. 

Electromobile  Experience. — R.  Borlase  Matthews. — 
An  account  of  the  experience  with  electric  vehicles  of 
the  Hartford  Street  Motor  Company,  Ltd.,  which  houses 
as  many  as   120  electric  vehicles   in  its  garage.     The 
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Blectrophyaica  and  Magnetian 

.iiiiHin  Ratio  i»  Colorado  Camotite, 
— Karl  ii.  Fussler.  An  accounl  of  an  experimental 
Investigation  in  which  the  ratio  of  activity  of  the 
actinium  serie  to  the  activity  of  the  uranium  associated 
with  it  in  Colorado  carnotite  was  determined,  The 
results  Indicate  thai  the  quantity  of  actinium  In  car 
notite  is  proportional  to  the  quantity  of  uranium.  'The 
value  of  the  ratio  is  of  the  same  order  of  magnitude,  hut 
somewhat  lower  than  that  obtained  by  Boltwood  using 

North  Carolina  uraninite.  The  results  are  in  agree 
mont  with  the  theory  that  actinium  is  a  branch  product 
of  the  uranium  series.      I'lii/s.  h'<  r.,   February,    1917. 

Units,  Measurements  and  Instruments 
International  System  of  Electric  and  Magnetic  Units. 
— J.  II.  DSLLINGER.  A  critical  discussion  of  the  pres- 
ent international  system  of  electric  and  magnetic  units 
and  of  various  proposed  changes.  The  electric  units 
ordinarily  used  are  based  upon  certain  standards  de- 
fined by  international  congresses.  These  units  may  be 
considered  to  form  a  distinct  system.  They  have  been 
called  international  units  to  distinguish  them  from  the 
corresponding  units  in  the  electromagnetic  system,  of 
which  they  are  the  representatives  for  the  purpose  of 
electrical  measurements.  The  international  and  the 
electromagnetic  units  differ  by  exceedingly  small 
amounts,  and  the  small  differences  are  determined  by 
absolute  electrical  measurements  made  from  time  to 
time.  The  international  system  takes  the  international 
ohm,  the  international  ampere,  the  centimeter,  and  the 
second,  as  fundamental  units.  The  unit  of  magnetic 
pole  strength  is  relegated  to  a  subordinate  position, 
corresponding  with  its  unimportance  in  practical  work. 
The  dimensional  expressions  of  electric  and  magnetic 
units  in  this  system  have  a  simplicity  and  direct  ap- 
plicability lacking  in  other  systems.  The  system  has, 
however,  no  such  simplicity  or  utility  in  the  domain  of 
mechanics  nor  anywhere  except  in  electricity  and  mag- 
netism. It  in  no  way  tends  to  supplant  the  classical 
system  based  on  length,  mass  and  time.  Magnetic  units 
have  been  in  a  somewhat  confused  state.  The  use  of 
the  word  "gauss"  as  the  name  for  both  the  unit  of 
induction  and  the  unit  of  magnetizing  force  is  one 
difficulty.  The  international  system  furnishes  no  justi- 
fication for  this  double  usage.  There  have  been  various 
proposals  from  time  to  time  to  rationalize  the  electric 
and  magnetic  units;  that  is,  to  use  units  such  as  to 
redistribute  the  factor  4x  in  the  equations.  In  no 
systems  is  this  factor  entirely  eliminated.  The  first 
proposal,  that  of  Heaviside,  had  much  to  recommend 
it  and  his  units  are  used  in  some  recent  theoretical 
works.  However,  all  the  units  are  different  by  some 
power  of  4z  from,  the  ordinary  units,  and  their  general 
adoption  now  seems  out  of  the  question.  Proposals 
since  Heaviside's  for  the  rationalization  of  the  units 
have  involved  less  change  of  existing  units,  but  have 
all  had  the  disadvantage  of  incorporating  4x  in  the 
values  of  the  permeability  and  dielectric  constant  of 
empty  space.  A  very  satisfactory  rationalization  is 
effected  by  the  use  of  the  ampere-turn  as  the  unit  of 
magnetomotive  force,  without  recourse  to  any  new 
units.  There  are  two  sets  of  magnetic  units  in  use, 
based  upon  the  international  electric  units.  In  one  set 
the  units  correspond  in  magnitude  to  the  ordinary  cgs 
electromagnetic  units.  In  the  other,  the  ampere-turn 
and  derived  units  are  used.    For  want  of  a  better  name, 


the  units  of  thii     el  are  called  ampere-turn  units,     it 

ha     been   pointed  out   that   tin-  ampere-turn  unit.-,  are 
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system.     It  is  of  interest  to  tind  that  units  actually  ill 

use  constitute  a  system  Which  il  not  ;it  all  inferior  to 
the  various  proposed  systems.  In  conclusion,  this  study 
hi      shown    that    the    int  ernat  ional    system,    based    upon 

and  representing  the  electromagnetic  system,  is  a  con 

venient    and   satisfactory   system   of   units    for  the   pur 

poses  of  electric   and   magnetic   measurements.     Pro 

posed  changes  in  sonic  or  all  of  the  units  do  not  appear 
to  offer  advantages  SUCh  as  to  justify  the  inconvenience 
of  changing  the  units  as  ordinarily  used. — Scient. 
Paper,  Bureau  of  Standards,  No.  292,  Oct.  11,  1916. 

Use  of  Thermocouples  at  Temperatures  Above  the 
Melting  Point  of  One  Constituent. — C.  R.  Darling  and 
A.  W.  Grace. — A  brief  abstract  of  a  (British)  Phys- 
ical Society  paper  on  the  thermoelectric  properties  of 
fused  metals.  One  of  the  authors  has  for  some  time 
been  investigating  the  possibility  of  using  base  metal 
thermocouples  at  temperatures  above  the  melting  point 
of  one  of  the  constituents.  For  this  purpose  it  was 
necessary  to  determine  whether  any  peculiarities  in  the 
thermoelectric  behavior  of  metals  occur  at  fusion.  In 
the  case  of  lead,  tin,  zinc,  and  cadmium  there  is  no  per- 
ceptible break  in  the  continuity  of  the  curves  obtained. 
In  couples  containing  bismuth,  however,  several  cases 
were  noted  in  which  the  emf.  remained  constant  for  a 
wide  range  of  temperature  after  the  fusion  of  the  bis- 
muth. This  occurs  with  silver,  aluminium,  iron  or 
nichrom  as  the  other  element.  Useful  applications  of 
this  property  are  discussed.  No  attempt  was  made  to 
construct  a  thermoelectric  diagram  from  the  results, 
as  it  would  be  impossible  to  obtain  correct  values  of 
dE/dt  at  all  parts  of  the  curves,  many  of  which  show 
small  flexures,  without  making  more  accurate  measure- 
ments in  the  region  of  such  flexures  than  was  practica- 
ble.— -London  Electrician,  Dec.  29,  1916. 

Miscellaneous 

Expiring  British  Patents. — A  list  giving  the  princi- 
pal British  electric  patents  which  will  expire  during 
1917.  In  an  editorial  note  it  is  pointed  out  that  the  list 
this  year  does  not  include  as  many  patents  of  general 
interest  as  is  frequently  the  case,  but,  on  the  other  hand, 
there  are  some  of  more  than  usual  importance.  Among 
these  may  be  mentioned  No.  322  of  1903,  which  describes 
at  considerable  length  the  various  mechanical  details  of 
the  Edison  accumulator,  which  have  gone  a  long  way 
towards  securing  the  success  which  this  cell  has 
achieved.  Apart  from  the  details  the  specification  does 
not  refer  particularly  to  the  electrodes  or  the  chemical 
actions  underlying  the  electrochemical  action  of  the 
cell.  Patent  No.  3704,  by  Messrs.  0.  S.  Bragstad  and 
J.  L.  LaCour,  describes  the  well-known  motor  converter, 
consisting  of  a  combination  of  a  synchronous  machine 
and  a  rotary  converter  mechanically  coupled  together, 
the  phases  of  the  motor  being  connected  in  concatena- 
tion with  equidistant  points  of  the  armature  winding  of 
the  rotary.  The  resulting  advantages  are  easy  starting 
with  alternate  currents  and  a  saving  of  material.  Pat- 
ent No.  15,599,  due  to  V.  Poulsen,  describes  the  well- 
known  development  of  Duddell's  arc  by  placing  it  in 
hydrogen  or  in  a  hydrogen  compound,  so  that  higher 
frequencies  are  obtained,  thus  enabling  the  arc  to  be 
used  for  radio-telegraphic  work.  Lastly,  Patent  No. 
24,305  describes  Sir  Oliver  Lodge's  system  for  the  de- 
position of  fog  and  dust  by  means  of  rectified  high- 
tension  alternating  currents. — London  Electrician,  Jan. 
5,  1917. 
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Book  Reviews 


La  Chimie  des  Elements  Radioactifs.  By  Frederick 
Soddy.  Paris:  Gauthier-Villars,  et  Cie.  174 
pages.  Illustrated.  Price,  5  francs.  E.  Phillippi, 
Translator. 

This  is  a  good  translation  from  the  English  original 
into  French  of  a  very  interesting  text-book  on  the  chem- 
istry of  radioactive  materials. 

Radioactivity  is  only  twenty  years  old,  for  it  was  dis- 
covered by  Henri  Becquerel  in  1896.  Yet  in  this  rel- 
atively short  space  of  time  it  has  profoundly  modified 
human  philosophies  and  the  fundamental  beliefs  of  edu- 
cated mankind.  Owing  to  radioactivity,  the  conserva- 
tion of  matter  is  no  longer  believed  in.  The  old  belief 
has  been  shelled  out  of  the  scientific  curriculum  by  pro- 
jectiles believed  to  be  but  little  more  massive  than  the 
2000th  part  of  a  hydrogen  atom. 

The  book  has  no  chapters  but  is  divided  into  two  sec- 
tions, the  second  dealing  with  the  more  recent  develop- 
ments of  this  wonderful  subject.  The  treatment  is  em- 
phasized from  the  chemical  standpoint,  and  the  physics 
of  the  subject  are  left  to  a  subsidiary  category.  Tables 
and  diagrams  are  given  of  atomic  weights  of  the  chemi- 
cal elements  from  the  radioactive  point  of  view,  adopt- 
ing a  modified  Mendeljeff  tabulation. 

Only  specialists  can  hope  to  be  familiar  with  the  de- 
tails of  a  subject  which  specializes  specialization;  ,but 
no  intelligent  person  can  claim  to  be  educated  to-day 
who  does  not  know  something  about  the  elements  of 
radioactivity,  whether  he  obtains  his  knowledge  from  the 
English ;  or,  in  this  case,  from  the  French  language. 


Electrical  Engineering.  First  Course.  By  Ernst  J. 
Berg  and  Walter  L.  Upson.  New  York:  Mc-Graw- 
Hill  Book  Company,  Inc.  416  pages.  295  illus- 
trations. Price,  $4. 
So  many  good  books  have  been  written  on  electrical 
engineering  and  design  of  machines  by  so  many  promi- 
nent engineers  that  the  reviewer  is  at  a  loss  to  know 
just  how  appropriately  to  compare  one  with  the  other 
or  offer  an  opinion  on  the  merits  of  any  particular  one. 
Perhaps  this  thought  may  be  more  clearly  expressed  by 
saying  that  the  existing  widely  accepted  works  appear 
to  the  reviewer  as  different  designs  of  beautiful  archi- 
tecture— different  mainly  because  they  are  put  together 
differently  but  all  serve  the  same  purpose.  From  the 
frank  admission  of  the  authors  in  their  preface  that  no 
book  on  electrical  engineering  can  now  be  produced 
which  does  not  bear  testimony  to  the  pioneer  work  of 
such  writers  as  Fleming,  Silvanus  Thompson,  Bedell 
and  Crehore,  Steinmetz  and  McAllister,  it  is  certain 
that  they  appreciated  this  situation  when  looking  for 
an  excuse  on  which  to  hinge  the  offering  of  the  book. 
Be  this  as  it  may,  the  authors  are  to  be  congratulated 
on  the  production  of  another  fine  piece  of  work,  a  text- 
book that  will  stand  close  analysis  and  be  found  concise, 
but  comprehensive,  devoted  to  fundamentals  but  in- 
tensely practical  and  understandable,  not  a  mathemati- 
cal treatise  on  theory  but  a  useful  textbook  or  reference. 
It  is  another  new  book  of  the  type  that  the  reviewer  be- 
lieves should  be  in  every  well  filled,  well  balanced  engi- 
neering library,  one  to  refer  to  for  an  hour's  review  of 
engineering  fundamentals  with  an  author  who  thinks 
and  reasons  in  the  light  of  the  latest  research  and  in 
the  language  of  the  latest  standards. 

The  book  contains  forty-five  chapters.  The  first 
twenty-five  chapters  are  devoted  to  the  fundamentals 
of  the  magnetic  and  electric  circuit  and  the  design  of 
direct-current  machines.  The  remaining  chapters  are 
devoted  to  discussions  of  the  principles  on  which  alter- 


nating-current apparatus  is  constructed  and  operates. 
The  entire  book  is  well  illustrated  with  circuit  dia- 
grams, curves  and  vector  diagrams  with  practically  no 
space  taken  up  with  pictures  of  machines  that  can  be 
secured  from  manufacturers'  catalogs  showing  all 
types,  forms  and  styles.  The  elimination  of  this  char- 
acter of  illustration  is  altogether  wise,  since  it  prevents 
the  student  from  picturing  in  his  mind  a  certain  form 
of  machine,  when  discussing  the  theory  on  which  a 
group  of  machines  operate,  and  to  which  fundamental 
principles  apply  equally  or  slightly  modified.  We  hope 
this  work  will  receive  the  attention  and  study  it  merits. 


Gas  Engine  Ignition.  Prepared  by  Earle  B.  Norris. 
Robert  K.  Winning  and  William  C.  Weaver.  New 
York:  McGraw-Hill  Book  Company,  Inc.  174 
pages.  209  illustrations.  Price,  $1.50. 
There  is  considerable  information  to  be  found  on  the 
subject  of  gas  engine  ignition  in  standard  textbooks 
which  take  up  the  operation  of  the  internal  combustion 
engine,  however  most  of  these  delve  into  the  theory  of 
the  subject.  The  authors  of  this  book  have  followed  a 
most  practical  plan  by  combining  the  theory  of  the  sub- 
ject with  descriptions,  diagrams  and  illustrations  of  the 
different  types  of  commercial  devices  that  make  up  a 
complete  ignition  system.  While  changes  in  design  of 
the  apparatus  shown  are  sure  to  come,  the  features  of 
the  devices  shown,  illustrate  principles  of  operation  and 
therefore  aid  in  securing  a  thorough  understanding  of 
the  fundamentals  so  that  any  reasons  for  the  refine- 
ments in  design  and  operation  of  modified  devices  will 
come  easily  to  the  student  of  the  book.  On  account  of 
this  treatment  it  is  not  a  work  that  will  become  an- 
tiquated. If  for  no  other  reason,  the  work  should  ap- 
peal to  the  practical  internal  combustion  engineer  by 
reason  of  the  information  on  high-tension  outfits  and 
batteries.  The  work  is  not  adapted  to  the  needs  of  the 
designer  but  more  especially  to  those  of  the  student  and 
practical  repair  man,  as  will  be  noted  from  the  head- 
ings of  the  chapters  which  deal  with  operating  features : 
The  Make  and  Break  System;  Jump-Spark  Battery  Sys- 
tem; Non-Vibrating  Coils;  Batteries;  Low-Tension 
Magnetos;  Oscillator  Magnetos,  Inductor  Magnetos; 
Low-Tension  for  Jump  Spark  Ignition;  High-Tension 
Magnetos;  Direct-Current  Generators;  Miscellaneous- 
Ignition  Systems. 


The  Principles  of  Electric  Wave  Telegraphy  and 
Telephony.  By  J.  A.  Fleming.  New  York :  Long- 
mans, Green  &  Company.  912  pages.  Illustrated. 
Price,  $10. 

This  excellent  treatise  on  the  principles  and  apparatus 
employed  in  radio-telegraphy  and  telephony  here  ap- 
pears in  its  third  edition. 

The  chapter  which  in  the  preceding  editions  dealt 
with  the  history  of  the  subject  has  been  curtailed,  and 
an  interesting  new  chapter  has  been  added  on  radio- 
telegraphic  transmission. 

There  are  ten  chapters  dealing  respectively  with  the 
following  topics:  The  production  of  high-frequency 
currents  and  electric  oscillations,  High-frequency  elec- 
tric measurements,  Damping  and  resonance,  Stationary 
electric  waves  on  wires,  Electric  radiation,  Detection  and 
measurement  of  electric  waves,  The  apparatus  of  elec- 
tric-wave telegraphy,  Radio-telegraphic  stations,  Radio- 
telegraphic  transmission,  Radio-telephony.  They  are  all 
particularly  strong  on  the  quantitative  side. 

The  book  has  been  carefully  revised  and  brought  up 
to  date.  It  offers  to  the  student  of  the  radio-communi- 
cation principles  what  is  probably  the  most  complete 
and  comprehensive  treatise  in  the  English  language. 


E  I.  ECT  R  ICA1      W  o  R  LI) 


\  "i     69,   \'o.  s 


Hani  u  i  or  i  Ingini  B    l  hai  l<     I     Fen       Knox 

\  (lie,     l  run.       i  run,-    ee    Univer  it  j    Pre 
pagea     Pi 

manual,  now  In  Its  twentieth  edition,  contains 
maii\  valuable  tables  and  other  data  for  engineers  end 

men.  Area,  circumference,  Bquares,  cu 
rool  and  logarithm  tables  are  given,  as  well  as  table 
ecial  interest  to  the  electrical,  mechanical  and  civil 
neei  rhe  v  E.  L.  a  instructions  for  resuscita- 
tion from  electric  shock  are  also  given,  This  book  is 
not  too  bulk]  to  carrj  In  the  pocket  and  shows  careful 
work  hi  the  selection  of  data  and  In  its  makeup 


1 1 1 1  phone  Apparatus,     An   introduction  to  tin    De 
velopmenl  and  Theory,     Bj  George  D.  Shepardson. 
N>\\   York:   D,  Appleton  A  Company.     338  pa 
i  16  illustrations.     Price  1 1<>  come  ». 
This  is  a  textbook  on  telephonic  apparatus,  and  espe 
cially  on   telephonic   receiving  and  transmitting  appa- 
ratus.    It  is  developed  with  particular  attention  to  the 
scientific  history  and  literature  of  Buch  apparatus.    The 
wealth  of  references  Riven  to  the  technical  literature  in 
discussing  the   principles  and   modes  of   operation   of 

telephone    apparatus    would    justify    the    publication    of 

this  book  without  any  regard  to  the  matter  contained 

in   the  text.     The  text    is.  moreover,  well  arranged  and 
amply   illustrated   tor  the  treatment  of  the  subject. 

The  book  is  divided  into  four  parts,  which  deal  re- 
spectively with  speech  sounds,  signaling  equipment, 
sources  of  electromotive  force  and  appendices  contain- 
ing mathematical  sections. 

The  book  is  particularly  well  adapted  for  those  who 
desire  to  acquaint  themselves  with  the  behavior  of 
telephone  apparatus  and  with  the  literature  of  the  same. 
The  mathematics  in  the  text  are  simple,  so  that  the 
book  can  be  read  by  non-mathematical  students.  As  a 
treatise  on  the  subject  it  embodies  not  only  experi- 
mental contributions  and  a  good  exposition,  but  also  a 
large  amount  of  systematic  compilation. 


Annuaire  Pour  l'an  1917.  Publie  par  de  Bureau  des 
Longitudes.  Paris:  Gauthier-Villars  &  Company. 
Price,  2  francs. 
This  little  red  book  has  been  annually  republished  by 
the  French  Longitude  Office  for  the  last  120  years.  It 
is  an  admirable  piece  of  national  work,  containing  a 
large  amount  of  information  at  a  very  low  price.  It 
has  gradually  grown  in  size,  until  since  1905  it  has  had 
to  be  divided,  each  half  appearing  successively  in  alter- 
nate years.  This  year  it  is  the  turn  of  the  astronomical, 
meteorological  and  metrological  half.  The  tabular  data 
concerning  calendars,  the  solar  system,  the  stars,  spec- 
troscopy, metrology  and  meteorology  are  particularly 
developed.  All  these  data  are  officially  recognized  among 
the  scientific  bureaus  and  societies  of  France.  Certain 
astronomical  charts  of  the  heavens  appear  for  the  first 
time. 

Following  the  452  pages  of  regular  text  are  190  pages 
of  special  appendices.  One  of  these  appendices,  by  M. 
J.  Renaud,  is  a  valuable  historical  compendium  of  the 
actions  in  France  which  led  last  year  to  the  legal  adop- 
tion of  the  daylight-saving  hour  change  in  clock  time. 
The  principal  debates  and  arguments  on  this  subject  are 
amply  reported  here.  This  document  is  of  great  impor- 
tance to  Americans,  in  view  of  the  agitation  for  the 
same  action  in  the  United  States  this  year.  Another 
appendix,  by  M.  M.  Hamy,  describes  the  determination 
of  the  international  meter  in  wave  lengths  of  cadmium 
red  light.  This  measurement  was  first  made  by  Michel- 
son  fourteen  years  ago.  A  recent  redetermination  is 
here  reported.    It  appears  that  whereas  Michelson  made 


ill.   meter  1,553,164.02  "i  these  wave  length  .  the  rede 
termination   makes   it    1,558,164.18  oi    i   pari   extra  in 

L6,000,< 

Perhaps  for  the  fir  t  tunc  the  Annuaire  contain    poi 

"i  two  distinguished  engineers  and  .scientists. 
The  geographical  section  devoted  to  the  geography  of 
France  is  omitted  tins  year  tor  reasons  that,  are  sell 
and  in  winch  we  sympathize.    We  hope  that 

al    the   next    dale  of    repiihlicnt  ion    thee  difficulties   shall 

have  been  removed. 

Principles  op   Electrical   Design.     D.C.   and   a.< 

Generators.  By  Alfred  Still.  New  York;  Mc-Graw- 
llill  Book  Company,  Inc.  :'><;<;  pages.  M.r>  illustra- 
tions. Trice,  $8.00. 
I  here  are  a  number  of  good  text-books  that  discuss 
the  fundamental  principles  of  electrical  machine  de- 
sign but  few  that  have  been  developed  from  as  thor- 
oughly a  practical  standpoint  as  the  one  by  Professor 
Still.  The  author  has  confined  himself  mainly  to  the 
design  of  direct  and  alternating-current  generators  de- 
voting about  two-thirds  of  the  book  to  the  former  and 
the  last  third  to  the  latter,  the  first  two  chapters  being 
given  over  to  the  magnetic  circuit  and  electromagnets. 
Although  this  work  has  been  designed  primarily  as  a 
text  for  classroom  work,  the  practical  viewpoint  ex- 
plained by  the  author  in  an  elaborate  introduction  and 
found  throughout  the  development  of  the  subjects 
treated,  gives  a  logical  reason  for  the  book  and  sets  it 
apart  from  the  usual  run  of  college  texts.  He  says,  "In 
the  method  of  design  as  followed  in  this  book,  an  at- 
tempt is  made  to  base  all  arguments  on  scientific  facts 
and  build  up  a  design  in  a  logical  manner  from  known 
fundamental  principles.  This  is  admittedly  different 
from  the  method  followed  by  the  practical  designer, 
who  uses  empirical  formulas  and  'short  cuts'  justified 
only  by  experienced  and  practical  knowledge.  It  must 
not,  however,  be  supposed  that  a  commercial  machine 
can  be  designed  without  the  aid  of  some  rules  and 
formulas  which  have  not  been  developed  from  first 
principles,  for  the  simple  reason  that  the  factors  in- 
volved are  either  so  numerous  or  abstruse  that  they 
cannot  be  all  taken  into  account  when  deriving  the  final 
formula  or  equation.  In  any  case  the  constants  used  in 
all  formulas,  even  when  developed  on  strictly  scientific 
lines,  are  invariably  the  result  of  observations  made  on 
many  actual  tests,  such  as  the  coefficient  of  friction, 
magnetic  reluctance  and  eddy  current  loss  are  subject 
to  the  variation  under  conditions  which  it  is  difficult  to 
determine.  The  formulas  used  in  the  design  are  there- 
fore frequently  empirical,  and  they  yield  results  that 
are  often  approximations  only;  but  an  effort  will  be 
made  to  explain,  whenever  possible,  the  scientific  basis 
underlying  all  formulas  used  in  this  book." 

This  explanation  we  believe,  which  the  text  bears 
out  admirably,  removes  the  book  from  the  strictly  col- 
lege text  book  class  and  makes  it  become  at  once  a 
practical  reference  text  for  the  practical  electrical  en- 
gineer and  designer:  who  desires  an  aid  in  the  inter- 
pretation of  the  problems  which  he  meets  in  his  work. 
The  numerical  examples  and  calculations  throughout 
the  text  help  to  make  it  readable.  The  subjects  treated 
and  appear  as  chapter  headings  follow:  Magnetic  cir- 
cuit-Electromagnets; Design  of  Electromagnets;  Dy- 
namo design — brief  outline  of  the  problem;  Armature 
Windings  and  Slot  Insulation;  Losses  in  Armatures — 
Ventilation,  Temperature  Rise;  Flux  Distribution  over 
Armature  Surface;  Commutation;  Design  of  Field 
Magnets;  Design  of  Continuous  Current  Dynamo — 
Numerical  Example;  Design  of  Alternators;  Armature 
Windings,  Losses  and  Temperature  Rise;  Air-gap  Flux 
Distribution — Wave  Shapes;  Regulation  and  Efficiency 
of  Alternators;  Example  of  Alternator  Design. 


February  24,  1917 
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Protecting  Cable  Sheaths  in 

Manholes 

Tq  the  Editor  of  Electrical  World: 
Sir:  The  protection  of  cable  sheaths 
from  .external  damage  is  of  greater  im- 
portance to-day  than  ever.  The  size 
of  cables  and  the  capacity  behind  them 
is  increasing,  while  the  impedance  to 
prevent  the  rush  of  heavy  current  is 
reduced.  The  congestion  of  the  man- 
holes, the  large  number  of  important 
cables  in  close  proximity  to  one  an- 
other all  serve  to  emphasize  the  need 
for  reliable  protection.  The  matter  of 
protecting  cable  sheaths  is  an  old  one, 
but  the  interesting  article  by  Albert  F. 
Hovey  in  your  issue  of  Nov.  18,  1916, 
page  1009,  raises  several  points  which  it 
seems  might  be  discussed  to  advantage 
generally.  Cement  or  asbestos  cover- 
ings are  the  most  generally  used,  al- 
though shelves  of  concrete,  or  split  tile 
made  from  the  duct  conduit,  are  also 
quite  frequently  made  use  of. 

There  are  a  number  of  disadvan- 
tages in  the  use  of  asbestos  in  any  of  its 
forms  however  wound  and  whether  used 
alone  or  with  silicate  of  soda.  As- 
bestos has  not  very  high  mechanical 
strength,  and  may  for  this  reason  be 
unfit  for  its  task  at  the  very  time  it  is 
most  needed.  Pure  asbestos  has  very 
high  heat-resisting  properties,  but 
after  lengthy  service,  especially  in 
dirty,  hot  and  moist  locations,  such  as 
exist  in  the  majority  of  manholes  in 
large  cities,  the  asbestos  soon  becomes 
affected  and  its  value  as  a  protective 
coating  is  greatly  reduced,  and  to  such 
an  extent  that  it  is  easily  torn  and 
ruptured  at  cY.e  slightest  provocation. 
The  use  of  stee'i  tape  as  a  wrapping 
tends  to  prevent  its  injury,  but  the  use 
of  steel,  in  itself,  is  undesirable  for 
several  reasons. 

Apart  from  its  lack  of  mechanical 
strength  detracting  from  its  value  as  a 
protecting  covering,  asbestos  has  one 
further  disadvantage,  and  a  very  real 
one.  It  appears  to  hasten  rather  than 
to  mitigate  electrolytic  corrosion  of  the 
lead  sheath.  This  action  is  very  slight, 
if  present  at  all,  in  dry  localities,  but 
is  quite  pronounced  where  there  is 
moisture,  and  particularly  in  the  pres- 
ence of  stray  or  vagabond  unidirec- 
tional currents  or  direct  currents  from 
electric  street  car  tracks  and  other 
sources.  The  exact  manner  in  which  the 
asbestos  hastens  corrosion  does  not  ap- 
pear to  be  known,  but  is  apparently  due 
to  decomposition  of  the  asbestos  in 
which  is  included  of  course  the  absorp- 
tion of  the  various  salts  and  substances 
contained  in  the  soil  by  absorption  and 
cathodic  action. 

While  cement  appears  to  have  many 
advantages  over  asbestos,  it  does  not 
appear  to  be  altogether  free  from  cor- 
rosive action  upon  the  lead  of  the  cable 
sheath.  Such  action  while  slight  has 
been  discovered  in  several  instances. 
The  corrosive  action  appears  to  occur 
only  in  wet  places  or  damp  locations, 
and  when  in  the  presence  of  electric 
currents,  which  is  a  typical  condition  in 
city  underground  systems.  In  dry  lo- 
cations it  is  possible  that  the  cement 
does  actually  exert  a  protective  influ- 
ence against  electrolysis,  because  of  its 
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high  ohmic  resistance  when  dry.  That 
electrolytic  decomposition  may  be  going 
on  under  cement  coverings  is  a  fairly 
recent  discovery,  and  as  yet  no  decided 
theory  has  been  advanced  which 
definitely  answers  the  problem.  The 
most  obvious  reasoning  is  that  cement 
contains  lime.  In  the  presence  of  elec- 
trolytic action  with  current  flowing 
from  ground  to  lead  these  stray  cur- 
rents tend  to  decompose  the  lead  in  the 
cement  until  the  lime  exists  in  the 
free  state,  and  next  to  the  lead.  When 
the  cable  sheath  becomes  positive,  and 
the  direction  of  current  flow  is  reversed, 
this  lime  which  existed  in  the  free  state 
has  a  tendency  to  dissolve  the  lead  of 
the  sheath.  In  practice  there  are  al- 
ways present  acids  diffused  in  the  ce- 
ment from  the  soil,  the  sewers,  the  dis- 
solved products  of  illuminating  gas,  etc., 
which  undoubtedly  tend  to  hasten  elec- 
trolytic decomposition. 

The  use  of  paraffined  cheesecloth,  as 
suggested  by  Mr.  Hovey,  would  appear 
to  have  an  added  advantage  over  that 
mentioned  by  him,  namely,  that  by  in- 
serting it  between  cable  sheath  and  ce- 
ment it  tends  to  reduce  electrolytic  ac- 
tion by  reason  of  its  insulating  proper- 
ties and  being  non-hygroscopic.  On  the 
other  hand  the  presence  of  paraffine 
and  cheesecloth,  which  make  rather  a 
combustible  working  pair,  might  also 
be  a  real  disadvantage  in  case  of  man- 
hole fires. 

While  electrolytic  action  cannot  ap- 
parently be  avoided  altogether,  it  is 
possible  to  reduce  it  by  using  cement  in- 
stead of  asbestos.  If  the  cable  sheaths 
are  bonded  properly  and  then  grounded 
there  appears  to  be  little  need  for  go- 
ing to  the  expense  of  installing  cable 
racks  with  their  rather  extravagant 
space  factor,  because  the  circuit 
through  the  supports  for  the  cables  are 
always  in  parallel  with  the  bond  wires 
at  all  times,  and  the  path  for  the  cur- 
rent through  the  supports  is  one  of 
much  higher  resistance  than  that 
through  the  bond  wires  because  in  it 
are  included  the  resistance  of  the  ce- 
ment coverings  and  the  brick  or  cement 
walls  of  the  manhole. 

Bonding  cable  sheaths  not  only  tends 
to  prevent  electrolysis  and  disintegra- 
tion of  the  lead  with  eventual  failure, 
but  doing  so  also  may  prevent  serious 
and  even  disastrous  burn-outs.  On  high- 
capacity  cables  an  arc  may  exist  with- 
out the  operators  in  the  station  know- 
ing, because  the  current  is  limited  by 
the  comparatively  high-resistance  path 
along  the  cable  sheath,  and  the  overload 
relays  cannot  operate.  Were  the  cable 
sheaths  bonded  together  and  grounded 
this  current  would  reach  a  value  suffi- 
cient to  operate  the  relays.  A  number 
of  very  serious  fires  would  have  been 
prevented  by  judicious  bonding  of  cable 
sheaths.  Oilbrrt  Rutherford. 

Evanston,  111. 


A  Mistaken  Economy 

To   the   Editor  of  Electrical  World: 

Sir:  This  is  essentially  an  age  of 
big  things,  big  business,  big  feats,  big 
undertakings  and  big  calamities.  There 
is  an  old  saying  that  "if  we  look  after 
the  little  things  the  big  things  will  look 
after  themselves,"  and  this  surely  never 
applied  with  greater  force  than  in  the 
operation  of  our  large  electrical  sys- 
tems, where  the  capacities  to  be  con- 
trolled are  enormous  and  the  factors  en- 
tering into  its  distribution  complicated 
in  the  extreme. 

When  a  large  turbo-generator  was 
recently  installed  in  one  of  the  fa- 
mous power  houses,  a  discussion  took 
place  as  to  which  of  two  types  of  oil 
circuit  breakers  should  be  installed. 
The  one  type  was  admittedly  preferable 
to  the  other  because  of  a  certain  oper- 
ating mechanism  which  possessed  a 
safety  feature.  Its  cost  was,  however, 
$4  more  than  the  other  and  less  de- 
sirable type.  Moreover,  the  circum- 
stances under  which  the  protective  de- 
vice represented  by  the  extra  $4  in 
cost  was  intended  to  care  for  was  an 
abnormal  occurrence  which,  those  of 
economical  turn  of  mind  contended, 
would  probably  never  happen.  The  re- 
sult was  that  eventually  it  was  decided 
to  save  that  $4  by  foregoing  that  ad- 
junct which  might  under  somewhat  re- 
mote circumstances  be  required. 

Not  long  after  the  turbo-generator 
and  its  control  apparatus  had  been 
placed  in  service  trouble  occurred  in  the 
generator  end  of  the  unit.  Instead  of 
the  oil  switch  letting  go  it  remained 
closed  and  thus  the  damage  instead  of 
being  merely  that  due  to  the  machine 
itself  was  made  more  extensive  and  dis- 
astrous by  the  reversal  of  power  from 
the  station  bus,  which  continued  until 
the  defective  generator  could  be  cleared 
by  hand  control  instead  of  automat- 
ically, as  should  of  course  have  been 
the  case. 

With  the  large  turbo-generator  out  of 
service  it  was  necessary  to  operate  two 
smaller  units  in  its  place  until  such 
time  as  repairs  could  be  executed  on 
the  large  one,  and  this  machine  restored 
to  service.  These  smaller  units  re- 
quired a  greater  coal  and  steam  con- 
sumption per  kilowatt-hour,  due  to 
lower  efficiency  of  the  turbine  and  gen- 
erator, the  smaller  boilers,  etc.,  and  the 
cost  due  to  operating  these  two  smaller 
units  until  the  large  machine  could  be 
placed  back  in  service  again  was  $30,- 
000  in  excess  of  what  it  would  have  been 
had  the  large  unit  remained  in  service. 
To  this  expense  should  be  added  the 
cost  of  repairing  the  large  machine, 
which  required  gangs  of  men  working 
night  and  day  as  well  as  the  cost  of 
materials.  Moreover,  while  the  gen- 
erator was  having  the  damaged  coils  re- 
placed, other  construction  men  were 
taking  out  the  oil  circuit  breaker  and 
replacing  it  with  the  one  which  cost  $4 
more.  In  reality  it  had  cost  consider- 
ably in  excess  of  $30,000  if  labor  be  in- 
cluded. Assuredly,  if  the  little  things 
are  properly  attended  to  the  big  things 
may  look  after  themselves. 


New  York  City. 


R.  I.  Elkin. 
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ONE-HUNDRED  POINT 

CONTEST  WINNERS 

Cleveland  Winner  m  Cities  of  First  Class.  Milwaukee 

in   Second   Class  and   Eau  Claire 

in  Third  Class 

Winners  in  the  Jovian  Order  "One-hundred  Point 
Committee"  contest  thai  have  been  decided  to  date  are 
for  the  three  cities  as  classified  according  to  member- 
ship. Cleveland,  Ohio,  is  winner  in  the  first  class, 
I.  Bateman,  chairman;  Milwaukee,  Wis.,  winner  in 
the  second  class.  Carl  Golin,  chairman;  Eau  Claire, 
\\  is.,  winner  in  the  third  class.  A.  E.  Peirce,  chairman. 
The  prises  awarded  are  loving  cups  of  over  $100  value. 
The  five  winning  state  chairmen  are,  Roy  M.  Van 
Vleet,  Milwaukee.  Wis.;  .1.  K.  Dostal,  Colorado  Springs, 
Col.;  0.  A.  Rofelty,  Minneapolis,  Minn.;  H.  E.  Mus- 
son,  Oklahoma  City,  Okla.,  and  J.  E.  Taylor,  Kansas 
City,  Kan.  To  these  Jovians  the  prizes  awarded  are 
Jovian  rings  and  honorary  Vulcan  Degrees.  The  work 
of  deciding  the  winners  of  local  chairmen  and  com 
mitteemen  has  not  yet  been  completed. 


TO  RAISE  $50,000  FOR  N.  E.  L.  A. 

PUBLIC  POLICY  WORK 

Plans  Developed  for  Greater  Activities  Along  Direc 

tions  That  Were  Followed  by  Committee 

During    19 16 

Plans  for  greater  activities  by  the  public  policy  com- 
mittee of  the  N.  E.  L.  A.,  W.  W.  Freeman  chairman, 
have  been  made  and  the  Class  A  membership  notified  of 
the  additional  assessment  of  one-twenty-fifth  of  1  per 
cent  of  the  annual  income  necessary  in  order  to  carry 
out  these  plans.  No  expenditures  will  be  made  by  the 
committee  until  a  minimum  sum  of  $50,000  has  been 
assured  for  this  purpose. 

During  1916  the  committee  had  under  consideration 
the  questions  of  (1)  compiling  data  on  the  rulings  of 
commissions  in  the  various  states;  (2)  valuation  ter- 
minology; (3)  proper  methods  in  determining  valua- 
tion; (4)  compilation  of  rates  and  rate  data;  (5)  in- 
formation as  to  municipal  ownership  .and  operation; 
(6)  information  as  to  municipal  ordinances  and  fran- 
chises; (7)  water-power  regulation  and  legislation; 
18)  regulations  affecting  inductive  interference  in 
transmission  lines.  In  addition  to  the  above,  numerous 
other  matters  of  importance  to  the  central  station  busi- 
ness in  general. 

A  conference  of  Class  A  members  on  these  subjects 
was  held  in  New  York  on  Feb.  16  and  17,  1916,  when 
these  various  matters  were  fully  discussed.  It  was  the 
consensus  of  opinion  of  the  executives  of  the  industry 
in  attendance  at  this  meeting  that  the  activities  of  the 
association  should  be  enlarged  at  as  early  a  date  as 
possible  to  secure  the  compilation  of  reliable  informa- 
tion upon  all  of  these  subjects  for  the  use  of  the 
member  companies.  At  the  public  policy  meeting  held 
as  an  executive  session  during  the  Chicago  convention 
of  the  association  in  May  last  the  action  of  the  confer- 
ence held  in  New  York  was  commended  and  the  com- 


mittee was  definitely  authorized  and  instructed  to  pro- 
ceed to  establish  the  necessary  organization  for  meeting 
the  needs  of  the  member  companies  in  connection  with 
any  of  the  matters  mentioned  or  any  other  matters 
deemed  of  sufficient  importance  by  the  committee. 

Acting  upon  these  instructions,  it  was  necessary  to 
determine  how  this  could  best  he  done,  and  as  the  pres- 
ent income  of  the  association  is  used  entirely  for  the 
maintenance  of  its  correspondence  staff  at  headquar- 
ters, the  activities  of  the  various  technical  committees 
of  the  association  and  the  general  operations  of  the 
annual  conventions,  the  committee  states  that  it  is  nec- 
essary, in  order  to  carry  on  this  enlarged  work  properly, 
that  the  member  companies  be  assessed  pro  rata,  based 
on  their  general  commercial  electric  income,  excluding 
merchandise  and  railway  business,  on  the  basis  of  one- 
twenty-fifth  of  1  per  cent  of  such  annual  income. 

The  committee  believes  that  it  will  take  five  years  to 
cover  the  work  that  should  be  done. 


STILL  PROSPECTS  OF  PASSAGE 

OF  WATER-POWER  BILL 

House  Rescinds  Vote  to  Discharge  Conferees,  Thus 

Having   Effect  of  Bringing   About  Further 

Conference  with  Senate  Conferees 

The  House  of  Representatives  has  rescinded  its 
action  of  last  week  when  it  voted  to  discharge  its 
conferees  on  the  general  dam  bill.  The  conferees 
of  the  House  had  reported,  and  the  Senate  had  also 
reported,  last  week,  a  hopeless  disagreement  on  that 
measure.  The  Senate  reappointed  its  conferees,  and 
the  action  of  the  House,  which  took  place  Tuesday, 
has  the  effect  of  bringing  about  further  conferences, 
with  a  view  to  trying  again  to  reach  an  agreement. 

The  general  dam  bill  passed  both  houses  of  Con- 
gress at  the  last  session,  in  different  forms,  but  the 
conferees  have  been  unable  to  get  together  on  it  at 
this  session.  Representative  Adamson,  who  has  had 
the  bill  in  charge  for  the  House,  as  the  chairman  of 
the  conferees,  has  had  frequent  conferences  with 
President  Wilson,  who  is  strongly  urging  action  on 
the  bill  at  this  session.  There  is  now,  therefore,  a 
prospect  that  the  bill  will  be  passed  at  this  session, 
although  how  good  that  prospect  is  no  one  in  Wash- 
ington will  venture  to  say. 

The  Secretary  of  the  Interior  has  designated,  as 
actual  or  prospective  valuable  water-power  lands, 
750,000  acres  along  the  Colorado  River  and  other 
streams  in  Arizona.  Practically  all  of  this  land  is 
within  the  limits  of  national  forests,  monuments  or  In- 
dian reservations,  and  will  be  affected  by  the  bill  in 
the  Senate  known  as  the  public  lands  water-power  bill, 
if  that  bill  passes,  although  there  has  not  been  much 
prospect  of  its  passage  recently. 

President  Wilson  has  restored  for  settlement  pur- 
poses 60,000  acres  of  land  along  the  Bill  Williams  and 
Santa  Maria  rivers  in  Arizona.  It  had  been  with- 
drawn for  investigation  as  to  its  water-power  value 
but  has  been  found  worthless  for  water-power  pur- 
poses. 
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PROPOSED  CHANGES  IN 

NATIONAL  ELECTRICAL  CODE 

Recommendations   of    Electrical    Committee   of    Na- 
tional    Fire     Protection     Association     on     Code 
Changes     to      Be     Considered     at     March 
Meeting    in    New    York    City 

The  important  suggested  changes  in  the  National 
Electrical  Code  which  were  formulated  by  the  National 
Fire  Protection  Association  electrical  committee  and 
which  will  be  considered  at  its  meeting  on  March  28 
and  29  in  New  York  City  are  abstracted  in  what  fol- 
lows here.  The  reports  refer  to  such  matters  as  have 
been  brought  to  the  attention  of  the  various  committees 
and  which  were  considered  of  sufficient  importance  to 
require  special  investigation  and  report. 

Wiring  of  Power  and  Substations 
2.  Conductors. 

Sec.  a. — Conductors  installed  in  conduit  or  ducts  where 
exposed  to  moisture  must  be  lead  sheathed  and  the 
sheathing  must  be  grounded.  Except  for  low  potential 
systems  the  insulation  of  the  several  conductors  where 
leaving  the  metal  sheath  of  cables  must  be  thoroughly 
protected  from  moisture  and  mechanical  injury  by 
means  of  a  pothead  or  some  equivalent  method. 

5.  Lightning  Arresters. 

Sec.  c. — Ground  wires  must  not  be  attached  to  gas 
pipes  within  the  buildings  nor  to  be  run  inside  of  iron 
pipes  unless  electrically  connected  to  both  ends  of  such 
pipes. 

Sec.  b. — Arresters  on  circuits  of  over  7500  volts  must 
be  well  isolated  from  all  other  equipment  and  if  of  the 
oil  immersed  type  must  be  located  outside  or  in  a  fire- 
proof room  or  compartment  on  the  premises. 

11.  Transformers. 

Sec.  a. — For  oil  cooled  transformers  used  in  stepping 
voltage  up  or  down  before  distribution,  a  separate  fire- 
proof building,  room  or  compartment  is  usually  re- 
quired, cut  off  from  the  plant  proper,  provided  with  not 
less  than  6-in.  non-combustible  sill  at  doorway  and  with 
floor  drained  to  some  convenient  point  outside  the  build- 
ing. Transformers  of  the  air  cooled  type  should  be 
isolated  from  all  other  equipment  and  if  of  air  blast 
type  should  be  supplied  with  air  through  fireproof  ducts. 

Induction  Motors 
8.  Motors. 

Sec.  b. — Add:  Except  where  exposed  to  moisture  a 
metal  sheath  need  not  be  provided  over  splices,  but  the 
ends  of  the  sheaths  must  be  belled  out  and  sheaths  must 
be  bonded  around  splices  by  No.  6  B.  &  S.  gage  copper 
wire  and  approved  ground  clamps.  Where  the  starter 
when  in  the  running  position  opens  automatically  under 
overload  it  may  serve  also  as  a  circuit  breaker. 

Sec.  b. — The  insulation  of  the  several  conductors, 
where  leaving  the  metal  sheath  of  cables,  must  be  thor- 
oughly protected  from  moisture  and  mechanical  injury 
by  means  of  potheads  or  some  similar  method. 

Except  where  exposed  to  moisture  a  metal  sheath  need 
not  be  provided  over  splices,  but  the  ends  of  the  sheaths 
must  be  belled  out  and  sheaths  must  be  bonded  around 
splices  by  No.  6  B.  &  S.  gage  copper  wire  and  approved 
ground  clamps. 

Grounding 

15A.  Method  of  Grounding,  When  Protective  Grounding 

is  Required. 

This  is  a  new  rule  divided  into  eighteen  sections,  and 

is  to  be  classed  under  Class  C — Inside  Work,  and  takes 

into  consideration  direct  current  systems,  alternating- 


current  systems,  ground  conductors,  and  ground  connec- 
tion. 

26.   Wires. 

A  new  section  is  added. 

Sec.  a.  (After  July  1,  1917.) — The  neutral  conductor 
on  all  three-wire  circuits  and  one  conductor  on  all  two- 
wire  circuits  must  have  an  identifying  insulating  cover- 
ing, readily  distinguishing  it  from  other  wires.  This 
wire  must  be  run  without  transposition  throughout  the 
entire  installation. 

23.  Automatic  Cut-Outs  (Fuses  and  Circuit-Breakers). 
Sec.  d. — The  fuses  in  the  branch  cut-outs  protecting 
circuits  of  660  watts  or  less  shall  not  have  a  rated  ca- 
pacity greater  than  that  given  in  the  following  table: 

125  volts  or  less 10  amp. 

125  to  250  volts 6  amp. 

Fuses,  Switches  and  Meter  Installations 
23.  Automatic  Cut-Outs  (Fuses  and  Circuit-Breakers). 
Sec.  a. — Where  service  switch,  service  fuses  and  meter 
are  combined  in  a  single  self-contained  unit  device  hav- 
ing no  exposed  wiring  or  live  parts  and  no  parts  un- 
protected by  fuses  except  potential  coils  of  the  meter, 
such  potential  coils  may  be  connected  on  the  supply 
side  of  the  service  fuses.  Departure  from  the  pro- 
visions of  the  above  rule  may  be  authorized  only  under 
special  permission  in  writing. 

Theater  and  Moving  Picture  Wiring 

A  new  rule,  38A,  is  recommended  to  be  adopted  re- 
garding moving  picture  factories  and  studios. 

Switch  and  Cut-Out 

67.  Cut-Outs. 

The  Cut-Out  Section  of  the  Associated  Manufactur- 
ers of  Electrical  Supplies,  in  conference  with  the  Un- 
derwriters' Laboratories,  have  prepared  a  revision  of 
this  rule,  as  given  below.  The  matter  has  been  reviewed 
by  the  switch  and  cut-out  committee,  who  recommend 
that  Rule  67  be  amended  and  rearranged  as  indicated. 

68.  Fuses. 

The  switch  and  cut-out  committee  and  Underwriters' 
Laboratories,  to  whom  was  referred  the  matter  of  re- 
vised specifications  for  link  fuse  cut-outs  and  link  fuses, 
have  not  yet  been  able  to  carry  out  the  necessary  inves- 
tigation and  tests,  but  desire  to  report  progress.  It  is 
expected  that  this  work  will  be  under  way  during  the 
coming  year. 

68.  Fuses. 

Sec.  d. — The  switch  and  cut-out  committee  has  con- 
tinued its  investigation  and  study  of  the  subject  of  re- 
fillable  fuses,  and  reports  the  following  committee 
opinion : 

"The  evidence  presented  to  or  obtained  by  the  com- 
mittee does  not  warrant  it  in  recommending  any  change 
in  Rule  68d." 
68.  Fuses. 

A  revision  of  the  specifications  in  this  rule,  including 
a  detailed  procedure  for  tests,  was  prepared  and  has 
been  reviewed  by  the  switch  and  cut-out  committee,  who 
recommend  that  Rule  68  be  amended  and  rearranged. 
This  revision  takes  into  consideration  Sec.  d,  e,  f,  h,  i, 
j  and  k  of  inclosed  fuses — plug  and  cartridge  type. 

Sec.  j. — Short-Circuit  Test. — When  only  one  fuse  is 
blown  at  a  time  on  a  system  of  the  voltage  for  which 
the  fuse  is  rated  and  under  circuit  conditions  outlined 
below,  the  fuse  must  open  the  circuit  without  emitting 
sufficient  flame  or  molten  metal  to  ignite  easily  inflam- 
mable material  entirely  surrounding  the  cartridge  and 
covering  the  vents,  the  cartridge  to  remain  intact. 
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rhe  oil  circuit  breaker  to  be  con 
oected  to  s  load  of  rated  voltage,  equivalent  in  all  elec 
trical  characteristics  to  thai  of  a  Bquirrel  cage  indue 
tion  motor  of  the  rating  of  the  circuit  breaker  with 
rotor  blocked,  current  to  be  adjusted  by  means  of  ex 
ternal  reactance  (if  necessary),  limit  the  starting  cur 
rent  from  t">  to  8  times  the  normal  rated  currenl  of  the 
circuit  breaker. 

Under  these  conditions  the  circuit  breaker  must  buc 

fully  Close  and  open  the  circuit  SO  consecutive  times 
with  one  minute  interval  on  each  open  position  with- 
out incapacitating  the  circuit  breaker. 

Cabinets 

The  committee  on  cabinets  recommends  slight  changes 
to  be  made  to  Rule  59.  Outlet  Junction  and  Flush 
Switch  Boxes,  Sec.  A.  and  adds  a  new  section.  Rule  70 
on  cabinets  and  cut-out  boxes  has  five  new  sections 
recommended. 

The  committees  on  transformers,  electric  signs  and 
wireless  telegraph  apparatus  recommended  slight 
changes  in  the  subjects  they  considered,  and  a  large 
number  of  miscellaneous  suggestions  were  brought  up 
for  consideration. 


SOUTHERN  CALIFORNIA  EDISON 

TO  SELL  $5,000,000  STOCK 

California    Railroad    Commission    Authorizes    Issues 

Dependent  on  Granting  Application  to 

Purchase  Pacific  Light  &  Power 

Company 

The  California  Railroad  Commission  has  issued  an  or- 
der authorizing  the  Southern  California  Edison  Com- 
pany to  sell  $5,000,000  of  common  capital  stock  at  not 
less  than  91.3,  the  proceeds  to  be  expended  from  time  to 
time  under  the  commission's  order,  as  follows:  Not  ex- 
ceeding §4,000,000  to  pay  for  $5,000,000  face  value  of 
bonds,  issued  by  the  Pacific  Light  and  Power  Corpora- 
tion. This  issue  is  dependent  on  the  granting  of  the 
Edison  company's  application  to  buy  the  properties  of 
the  Pacific  corporation,  which  application  is  now  pend- 
ing before  the  commission;  not  exceeding  $2,480,405 
to  discharge  notes  of  the  Pacific  Light  and  Power  Cor- 
poration, this  also  being  dependent  on  the  merger;  to 
pay  part  of  proposed  additions  and  betterments  during 
1917  and  1918,  the  amount  contemplated  being 
$7,992,000. 

In  July,  1913,  the  Edison  company  was  authorized  to 
issue  $3,000,000  of  common  capital  stock  at  80  per  cent 
of  par,  to  retire  indebtedness  and  make  additions  and 
betterments.  The  order  provided  that  if  $2,000,000  of 
the  stock  were  underwritten  at  80  per  cent.,  $2.50  a 
share  commission  might  be  paid,  and  later  the  selling 
price  of  the  stock  was  raised  to  82.5  per  cent,  and  the 
commission  to  $5  a  share.  In  March,  1915,  the  Edison 
company  was  authorized  to  issue  $2,750,000  stock  to  re- 
fund an  issue  of  five  year  6  per  cent  debentures. 

At  the  present  time  the  company  has  out  $4,000,000 
of  first  preferred  stock,  $12,500,000  of  second  pre- 
ferred stock  and  $10  411,00  of  common  stock. 


PUBLIC  INTEREST  AND  LOW 

STOCK  PRICES  INCONSISTENT 

Massachusetts     Commission     [ncreasei     Prices     ol 

Tenney  Companies'  Securities  Ovei    l  hose 

Petitioned,  Scaling  I  town  Value  of  Right 

in  three  decisions  dated  Feb.  L6  the  Massachu 
and  Electric  Lighl  Commission  approved  the  i 

of    additional    capital    stock    by    the    Fitchburg     lias    & 

tri<    i  ighl   Company,  the   Haverhill   Electric  Com 
panj  and  the  Springfield  Gas  Lighl  Company  to  the  ex- 

tcnl    of   6543   shares.      The   board    ruled,    however,    that 

the  prices  fixed  by  the  iv  pective  boards  of  directors  in 

the    petitions    for    Security    increase    were    in    each    i 

materially  lower  than  will  insure  a  ready  market  foi 
the  stock,  and  so  low  as  to  be  inconsistent  with  the  pub 
lie  interest.  On  this  account  the  commission  fixed  the 
prices  of  the  shares  above  those  named  by  the  peti- 
tioners at  points  representing  a  total  difference  "i 
$173,865  between  the  board  and  the;  companies.  In 
scaling  down  the  value  of  rights  the  board  pointed  out 
that  in  the  case  of  each  company  recent  sales  show  that 
the  outstanding  capital  stock  commanded  prices  consid- 
erably in  excess  of  the  prices  fixed  by  the  directors.  The 
following  table  summarizes  the  action  of  the  commission  : 
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45 

77,130 

100 

2,429 

25 

60,725 

6,543 

$173,855 

The  proceeds  of  these  new  securities  are  to  be  devoted 
to  paying  floating  debts  incurred  in  extensions,  im- 
provements, etc.  In  the  case  of  the  Fitchburg  company, 
dividends  have  been  paid  regularly  for  seven  years  a£ 
the  rate  of  10  per  cent.  The  Haverhill  company  has 
paid  10  per  cent  regularly  for  four  years  and  the 
Springfield  company  has  paid  regular  dividends  at  the 
rate  of  12  per  cent  for  nine  years. 


MEETING  OF  SALESMEN'S 

HANDBOOK  COMMITTEE  CALLED 

Advisability  of  Separating  Sections  so  That  Members 

with  Particular  Interests  Will  Receive  These 

Sections   Only   to   Be   Discussed 

A  meeting  of  the  Salesmen's  Handbook  Committee  of 
the  Commercial  Section,  N.  E.  L.  A.,  will  be  held  on 
Feb.  27,  at  headquarters  in  New  York  City,  for  the 
purpose  of  discussing  the  committee's  report  and  for 
further  discussion  on  methods  of  taking  care  of  the 
increased  size  of  the  handbook  and  on  increasing  the 
use  of  the  handbook.  There  will  also  be  discussed  the 
advisability  of  separating  the  different  sections  of  the 
handbook  so  that  members  interested  in  particular  sec- 
tions will  obtain  those  sections  only. 

The  electric  vehicle  section  will  be  completely  re- 
vised by  a  sub-committee  of  the  Electric  Vehicle  Sec- 
tion of  the  association.  The  following  is  an  outline  of 
the  data  to  be  included  in  the  revision :  General — com- 
parison with  other  forms  of  vehicles;  revenue  for  cen- 
tral stations — value  of  load;  passenger — description, 
uses  and  advantages ;  commercial  load — description,  uses 
and  advantages,  cost  of  operation;  industrial — descrip- 
tion, uses  and  advantages,  cost  of  operation;  miscella- 
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neous  equipment — batteries,  tires,  charging  apparatus 
and  operation. 

Efforts  are  being  made  to  secure  for  manufacturers 
data  on  types  of  reflectors  and  their  application  for 
the  lighting  section,  and  a  report  will  be  submitted  at 
this  meeting. 

The  final  draft  of  the  section  on  "Air  Handling"  in 
the  poorer  section  has  been  made  up,  and  is  now  prac- 
tically ready  for  the  printers.  This  section  is  intended 
to  include  data  on  all  forms  of  air  handling,  showing 
the  application  of  the  different  forms  of  apparatus  for 
furnishing  air.  This  ought  to  be  ready  for  circulation 
inside  of  the  next  few  weeks.  The  article  on  "Refrig- 
eration" is  being  revised  by  C.  J.  Carlsen,  and  should 
be  ready  for  the  printers  by  March  1.  The  general 
data  on  "Power"  and  on  "Isolated  Plants"  is  in  the 
hands  of  the  power  sales  bureau,  and  will  be  presented 
to  the  committee  for  publication.  Very  little  has  been 
done  on  the  preparation  of  short  articles,  descriptive 
of  each  class  of  industry,  and  the  committee  feels  that 
it  should  take  some  active  steps  to  get  this  work  com- 
pleted as  soon  as  possible. 

For  the  electric  heating  section  data  are  to  be  in- 
cluded on  "Electric  Ranges,"  "Industrial  Heating,"  and 
typical  installations.  Manufacturers  are  to  furnish 
data  on  their  equipments  applicable  to  all  domestic  and 
industrial  heating.  R.  H.  Tillman  is  chairman  of  this 
committee. 


members  of  the  House,  who  say  they  will  not  be  led 
into  bargaining  for  some  of  the  most  important  com- 
mittee chairmanships,  among  which  a  number  are  of 
importance  to  the  electrical  industry,  such  as  Judge 
Adamson's  seat,  which  has  control  of  water  powers 
in  navigable  streams;  Judge  Flood's  seat  on  the  com- 
mittee on  foreign  relations,  which  has  control  of  Niagara 
water-power  matters;  the  patent  committee  chairman- 
ship, etc. 


EXTRA  SESSION  OF  CONGRESS 

NOW  DEEMED  IMPROBABLE 

Democrats  and  Republicans  Refuse  to  Bargain  with 

Independents    for    Committee    Chairmanships, 

a  Number  of  Which  Are  of  Importance 

to  Electrical  Industry 

Unless  some  unforeseen  event  in  connection  with  the 
international  situation  should  arise  which  might  make 
it  advisable,  it  seems  improbable,  according  to  the  lat- 
est information  obtainable  in  Washington,  that  there 
will  be  an  extra  session  of  Congress  in  the  near  future. 
This  is  indicated  in  reports  at  Washington  that  Presi- 
dent Wilson  does  not  even  intend  to  conform  to  custom 
and  call  the  Senate  in  extraordinary  session  for  the 
purpose  of  confirming  appointees.  The  President  is 
credited  with  believing  that  his  cabinet  officers  have 
already  been  confirmed — most  of  them  four  years  ago, 
when  he  first  took  office — and  that  there  is  no  neces- 
sity for  him  to  again  lay  their  names  before  the  Senate 
for  confirmation. 

Some  well-informed  Washingtonians  believe  that 
President  Wilson  does  not  need  any  power  from  Con- 
gress to  deal  with  international  events  which  may  arise. 
They  instance  the  fact  that  he  dispatched  the  Atlantic 
fleet  to  Mexico  without  first  consulting  Congress,  and 
that  under  the  Constitution  President  Jefferson  dis- 
patched an  American  squadron  to  Tripolitan  waters  to 
protect  American  commerce  without  consulting  Con- 
gress. In  some  quarters  it  is  believed  that  the  pres- 
ence of  Congress  in  Washington  in  the  near  future 
might  be  a  handicap  to  President  Wilson  rather  than 
an  aid. 

In  this  situation  there  is  no  probability  that  the 
Republicans  will  organize  the  House  of  Representatives 
as  a  Republican  body  in  the  near  future.  As  the  situa- 
tion stands,  there  are  214  Republican  members  and  214 
Democratic  members  of  the  next  House,  with  five  inde- 
pendents apparently  holding  the  balance  of  power.  The 
latest  reports  are  that  overtures  from  these  five  inde- 
pendents to  one  side  or  the  other  for  important  com- 
mittee chairmanships  in  return  for  support  have  met 
with    repulses   from   both    Democratic   and    Republican 


OUR  DELAY  IN  DEVELOPING 

THE  NITRATE  INDUSTRY 

California  Commission  Compares  Highly  Developed 

Field  Abroad  with  Failure  to  Utilize  Hydroelectric 

Power  in  This  Country 

The  attention  now  being  directed  toward  the  use  of 
hydroelectric  power  in  the  manufacture  of  nitrates'  has 
led  the  State  Water  Problems  Conference  appointed  by 
the  Governor  of  California  to  devote  considerable  space 
to  this  subject  in  its  recent  report,  an  extract  of  which 
appeared  in  the  Electrical  World  for  Feb.  3,  1917. 
In  order  to  emphasize  the  latent  possibilities  in  this  field 
in  the  United  States,  comparisons  are  drawn  with  the 
nitrate  industry  in  foreign  countries.  The  following 
has  been  taken  from  the  report: 

Europe  uses  per  acre  of  cultivated  land  200  lb.  of 
fertilizer;  the  United  States  uses  28  lb.  Germany,  in 
twenty  years,  by  the  use  of  fertilizer,  has  increased  the 
average  yield  of  all  crops  grown  three  and  one-half  times 
as  much  per  acre  as  America.  The  German  Agricultural 
Department  reports  show  that  by  feeding  the  soil  with 
2,000,000  tons  of  nitrate  there  was  secured  an  increase 
in  crops  of  63,000,000  tons.  In  Germany  intelligent 
effort  has  been  directed  to  replace  the  nitrogenous  com- 
pounds extracted  from  the  soil  by  crop  growth;  in  the 
United  States  the  average  agriculturist  has  seen  his 
land  yield  steadily  decreasing  crops  without  attempting 
adequate  remedy. 

The  average  yield  per  acre  in  bushels  for  various 
crops  in  the  United  States  and  in  Europe  is  as  follows: 

W'heat       Oats      Barley         Rye    Potatoes 

Europe    32  47  38  30  158 

United  States 15  29  25  16  96 

"As  a  measure  of  preparedness  in  event  of  war  the 
United  States  has  been  attempting  to  accumulate  a  re- 
serve stock  of  32,500  tons  of  Chilean  nitrate.  Her  army 
and  navy  use  annually  in  peace  3000  tons.  The  reserve 
stock  contemplated  would  make  enough  explosives  to  last 
possibly  a  week  in  a  modern  war,  and  at  the  end  of  that 
time  the  nation  would  be  powerless  unless  her  navy  were 
strong  enough  to  enable  her  to  commandeer  a  supply 
from  Chile,  against  the  efforts  of  her  enemy  and  possi- 
bly the  wishes  of  the  world.  A  cheerful  outlook  for  a 
nation  whose  foreign  relations  are  becoming  compli- 
cated!" 

A  country  with  great  natural  water-power  resources 
can  by  the  proper  use  thereof  make  itself  independent 
of  the  foreign  supply  of  nitrates.  Nitrates  can  be 
readily  extracted  from  the  air  by  hydroelectric  power, 
and  where  there  is  a  general  distribution  of  the  neces- 
sary rock  deposits  used  in  these  processes,  which  is  the 
case  throughout  the  West,  it  may  be  considered  that 
1.5  hp.  of  hydroelectric  energy  will  produce  a  ton  of 
sodium  nitrate  per  year.  The  method  of  manufacturing 
fertilizer  from  Chilean  deposits  produces  a  composition 
of  12  per  cent  active  fertilizer  and  88  per  cent  useless 
material  on  which  freight  must  be  paid,  while  the  electro 
fertilizer  product  contains  60  per  cent  of  fertilizing 
material. 

The  United  States  is  importing  from  Chile  annually 
625,000  tons  of  nitrate,  valued  before  the  war  at  $23,- 
000,000    (including  the  Chilean  export  duty  of  nearly 
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i, mi   nov\    worth  187,500,000.     That   entire 
amount  of  nitrate  could  be  manufactured  In  California 
bj    utilizing    1,000,000  hp.  of  its  unused  water-power 
i  Itself  la  using  about  50,000  ton 
of  Chilean  nitrate  annual!}  at  a  c<  re  the  war  of 

neai  >,000,  Increased  now  to  13,000,000.     Manj 

timea  tins  amount  should  now  be  uaed  annually   In  that 
State,  end  tins  will  doubtleaa  come  In  time.    A  76,000  hp. 

hydroelectric   plant    would   supply   the   nitrate     nOW    used 

in  California. 


ANNUAL  MEETING  A.  M.  E.  S. 

SCHEDULED  FOR  MARCH  15 

February  Meetings  of  All  Sections  of  the  Association 

Are  Postponed  to  the  Week  Commencing 

March  12 

rhe  annual  meeting  of  the  Associated  Manufacturers 
of  Electrical  Supplies  will  be  held  on  March  15,  at 
Delmonico's,  New  York  City.  The  association  has  made 
remarkable  progress  during  the  past  year,  and  it  ia 
anticipated  that  the  annual  meeting  will  be  largely 
attended,  and  will  be  an  interesting  and  enthusiastic 
one.  The  meeting  will  be  followed  by  a  banquet  in  the 
evening. 

The  board  of  governors  of  the  association  held  its 
regular  meeting  on  Feb.  21  at  the  offices  of  the  asso- 
ciation. 

The  regular  meetings  of  all  sections  of  the  associa- 
tion scheduled  to  take  place  in  February  have  been 
postponed  to  the  week  commencing  March  12.  This 
change  was  made  to  meet  the  convenience  of  out-of-town 
members  desiring  to  attend  the  annual  meeting  and 
banquet. 

The  following  schedule  of  meetings  has  been  arranged : 

March  13. 

Fan  motor  section,  offices  of  the  association,  10.30  a.  m. 

Knife  switch  section,  offices  of  the  association,  10.00  a.  m. 

Panelboard  and  switchboard,  offices  of  the  association, 
2.00  p.  m. 

Snap  switch  section,  offices  of  the  association,  2.00  p.  m. 

Lighting  fixture  section,  Hotel  Biltmore,  10.00  a.  m. 

Outlet  box  section,  Hotel  Biltmore,  2.00  p.  m. 

Lamp  receptacle  and  socket,  offices  of  the  association, 
9.30  a.  m. 

Fuse  section,  offices  of  the  association,  2.00  p.  m. 

Attachment  plug  section,  offices  of  the  association, 
4.00  p.  m. 

Committee  on  inclosed  fuses,  offices  of  the  association, 
9.30  a.  m. 

Moulded  or  formed  insulation  section,  Hotel  Biltmore, 
10.00  a.  m. 

Line  material  section,  Hotel  Biltmore,  2.00  p.  m. 

Porcelain  section,  Hotel  Biltmore,  10.00  a.  m. 


NOMINATIONS  FOR  FEDERAL 

TRADE  BOARD  VACANCIES 

President  Wilson  Sends  Names  of  Former  Governor 

Fort  of  New  Jersey  and  William  B.  Colver  of 

St.  Paul  to  Senate  for  Confirmation 

President  Wilson  has  sent  to  the  Senate  the  nomina- 
tions of  former  Governor  Franklin  Fort  of  New  Jersey 
and  William  B.  Colver  of  St.  Paul,  Minn.,  for  the  vacan- 
cies on  the  Federal  Trade  Commission  created  by  the 
retirement  of  Edward  N.  Hurley  and  the  fact  that  the 
Senate  refused  to  confirm  Commissioner  Rublee,  who 
has  served  for  some  time  as  a  recess  appointee,  but  who 
will  not  be  nominated  again.  Mr.  Rublee  was  recently 
appointed  a  member  of  the  commission  to  observe  the 
working  of  the  so-called  eight-hour  railroad  labor  law. 

Mr.  Fort  is  a  Republican,  and  resides  at  South 
Orange,  N.  J.     He  was  born  in  that  State  in  1852,  and 


graduate  of  Albanj    Law  School,  Rutgera  College 
and  New  Sfork  Univeraity,     From   L878  until  the  time 
he  became  Governor  of  New  Jeraej   In   L908,  In  which 
1  ion  he   terved  lint  il   1  !>i  1 ,  M  r,  Foi  d  on  I  he 

judicial  bench  of  New  Jeraeg  in  various  poaitiona,  end 
ing  with  service  on  the  Supreme  Bench  of  that  Stat< 

Mi.    Colver    1      a    newspaper   man,   and    in    a    statement 

made  public  in  connection  with  hii  appointment  h< 

described  as  "a  man  Of  \ery  iiiiii:  nal  I  amiliaiity  with 
economic,  BOCial  and  political  ipie-tions."  He  is  a  Demo- 
crat, forty-six  years  of  age,  For  many  years  he  was 
associated     either     as     editor     or     publisher     with     the 

Scrippa-McRae  League  of  newapapera,  the  Newspaper 

Enterprise  Association,  etc.  In  recent  years  he  has 
been  a  resident   of  St.   Paul,   .Minn.,  actively  engaged   in 

the  management  of  the  publications  known  as  the  Clover 
Leaf  Association. 

The  positions  pay  $7,500  a  year.  Mr.  Colver  is  ap- 
pointed to  (ill  out  Mr.  Hurley's  unexpired  term  and  Mr. 
Fort  18  appointed  for  a  term  of  six  years. 

It  is  not  known  whether  the  appointments  will  be 
confirmed  by  the  Senate  without  opposition.  The  single 
objection  of  Senator  Gallinger  of  New  Hampshire  to 
Mr.  Rublee  served  to  keep  the  latter  from  being  con- 
firmed. Mr.  Gallinger's  only  objection  to  Mr.  Rublee 
was  that  Mr.  Rublee  was  "personally  obnoxious"  to 
Senator  Gallinger.  Under  the  rule  of  Senatorial  cour- 
tesy this  served  to  prevent  Mr.  Rublee's  confirmation. 


NEW  ENGLAND  ELECTRICAL 

MEN  VISIT  PROVIDENCE 

Inspection  Made  of  Property  of  Narragansett  Electric 

Lighting  Company  Followed  by  "Get 

Together"  Luncheon 

Over  100  central  station  and  affiliated  electrical  men 
convened  at  Providence,  R.  I.,  Feb.  15,  upon  the  initia- 
tive of  M.  R.  Griffith  of  the  General  Electric  Company, 
Boston,  Mass.,  and  under  the  general  auspices  of  the 
New  England  Section  of  the  N.  E.  L.  A.,  to  inspect  the 
property  of  the  Narragansett  Electric  Lighting  Com- 
pany and  hold  a  "get-together"  meeting  at  the  Crown 
Hotel.  A  special  car  attached  to  the  10.05  a.  m.  train 
out  of  Boston  carried  about  sixty,  and  upon  arrival  in 
Providence  the  offices  and  electric  shop  of  the  Provi- 
dence company  in  the  Turk's  Head  Building  were 
visited.  This  was  followed  by  a  luncheon,  at  which 
E.  R.  Davenport,  sales  manager  of  the  Narragansett 
company,  presided.  Among  the  speakers  were  R.  S. 
Hale,  chairman  of  the  N.  E.  L.  A.  committee  on  wiring; 
C.  E.  Greenwood,  Boston  Edison  company;  A.  H.  All- 
cott,  in  charge  of  the  Narragansett  company's  electric 
shop;  F.  A.  Gallagher,  head  of  the  company's  lighting 
department;  Franklin  Hall,  auditor,  and  J.  A.  Gibson, 
in  charge  of  electric  sign  campaigning.  The  film  "The 
King  of  the  Rails"  was  shown  at  the  close  of  the 
speaking. 

Mr.  Hale  outlined  the  methods  of  the  wiring  com- 
mittee in  working  toward  unification  of  plug  and  recep- 
tacle designs  through  conferences  among  manufactur- 
ers. It  is  hoped  to  secure  one  standard  plug  for  the 
"socket  end"  of  flat-iron  and  other  appliance  cords,  and 
it  would  be  a  notable  gain  if  a  similar  standardization 
could  be  attained  on  the  appliance  end  of  the  cord. 
Nothing  is  forced  upon  the  manufacturing  interests,  but 
through  conferences  the  reduction  of  diversified  types 
of  plugs  has  been  materially  promoted.  Mr.  Davenport 
suggested  that  central  stations  specifying  that  an  appli- 
ance must  be  equipped  with  a  standard  attachment  plug 
would  help  this  development. 

The  success  of  the  Narragansett  company's  electric 
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shop,  located  on  the  ground  floor  front  of  one  of  the 
finest  office  buildings  in  the  city,  was  the  principal 
topic  of  discussion  at  the  meeting.  Operated  purely  on 
merchandising  principles,  with  the  idea  that  every 
transaction  should  carry  its  legitimate  cost  to  the  con- 
sumer, this  shop  cleared  $6,500  in  1916,  after  all  rental, 
advertising  and  operating  costs  were  covered.  Mr.  All- 
cott  presented  a  paper  dealing  with  the  electric  shop 
policies  in  condensed  form,  emphasizing  the  importance 
of  purchasing  goods  advantageously  and  effecting  sub- 
stantial savings  by  anticipating  requirements,  placing 
orders  with  factories  for  goods  for  future  delivery 
which  could  be  made  up  during  the  dull  season.  Under 
the  sale  of  portable  lamps,  Mr.  Allcott  pointed  out  that 
1400  were  sold  last  year,  frequently  two  or  more  per 
customer.  Inquiry  developed  their  use  for  decorative 
purposes,  and  an  attractive  field  for  expansion  appears 
open  here. 

Promptness  in  repairing  appliances  has  been  secured 
by  a  repair  shop  located  in  the  basement  of  the  store, 
and  every  effort  is  made  to  render  twenty-four-hour 
service,  except  where  appliances  have  to  be  renickeled. 
Last  year  the  company  received  over  $1,000  from  cus- 
tomers as  charges  for  repairs,  and  no  difficulty  what- 
ever was  experienced  in  collecting  these  charges  when 
the  repairs  were  made  necessary  by  the  ordinary  wear 
and  tear  and  not  covered  by  a  guarantee,  or  due  to  a 
defect.  The  electric  shop  in  Providence  did  a  gross 
business  in  1916  of  $150,000,  of  which  $74,000  was 
in  electric  appliances  and  the  remainder  in  tungsten 
lamps.  January,  1917,  showed  a  gain  of  168  per  cent 
over  January,  1916. 

Mr.  Gibson  discussed  the  spread  of  electric  sign 
business  on  the  basis  of  a  campaign  in  which  the  com- 
pany assumed  the  selling  expense,  thereby  gaining  lower 
prices  from  the  manufacturers.  In  eleven  weeks  twenty- 
eight  signs  of  48  kw.  connected  load  were  added. 


WEBB  EXPORT  TRADE  BILL 

REPORTED  FAVORABLY 

Believed   That    Amendments    Suggested   by   Senate 
Committee  Will  Be  Agreed  to  by  House  Con- 
ferees so  That  Bill  May  Become  Law 
at  Present   Session 

Senator  Pomerene  has  reported  to  the  Senate  from 
the  Committee  on  Interstate  Commerce  the  so-called 
Webb  bill  which  would  permit  combinations  of  ex- 
porters engaged  in  foreign  trade.  It  is  recommended 
that  the  bill  be  passed.  The  measure,  known  as  H.  R. 
17,350,  has  already  passed  the  House,  and  it  is  be- 
lieved in  Washington  that  certain  amendments  sug- 
gested by  the  Senate  Committee  would  be  agreed  to 
by  House  conferees,  and  that  the  bill  may  become  a 
law  at  this  session. 

The  report  on  the  bill  points  out  that  the  Federal 
Trade  Commission  has  found  that  European  nations 
with  great  liberality  permit  organizations  or  combina- 
tions in  respect  to  their  foreign  trade,  and  states  that 
since  the  beginning  of  the  European  war  the  Allies 
have  organized  buying  agencies  for  the  benefit  of 
their  governments  and  their  peoples. 

"Our  merchants  and  manufacturers,"  the  report 
states,  "must  meet  this  situation.  Very  few  of  them 
can  compete  single-handed  with  these  great  combina- 
tions. Our  belief  is  that  it  is  necessary  to  permit  our 
business  men  to  form  similar  organizations  or  asso- 
ciations, so  as  to  enable  them  to  meet  foreign  com- 
petitors on  a  more  equal  footing.  In  this  way  they 
will  be  able  to  reduce  selling  costs." 

The  important  Senate  committee  amendments  have, 
it  is  stated  in  the  report,  the  following  objects: 


"The  authority  thereby  conferred  should  not  result 
in  the  restraint  of  trade  within  the  United  States, 
which  is  clearly  prohibited  by  the  Sherman  Law. 

"While  the  purpose  of  the  bill  is  to  increase  our 
foreign  trade  it  should  not  result  in  destroying  the 
business  of  other  companies,  associations  or  individ- 
uals who  may  be  engaged  in  the  foreign  trade. 

"The  purpose  is  to  increase  and  improve  this  trade 
— not  to  injure  it. 

"While  we  realize  that  any  sales  in  foreign  com- 
merce may  incidentally  and  temporarily  result  in  the 
increase  in  prices  of  the  same  article  to  home  con- 
sumers these  associations  should  not  be  permitted  to 
so  conduct  their  affairs  as  to  artificially  or  intention- 
ally and  unduly  enhance  prices  of  the  commodities  in 
which  they  are  dealing  to  a  home  consumer." 

One  of  the  Senate  Committee  amendments  places 
the  power  and  responsibility  for  enforcing  and  super- 
vising the  act  upon  the  Federal  Trade  Commission. 


EMERGENCY  FLOOD-LIGHTING 

OF  NEW  YORK  BRIDGES 

How   City  Engineers  and  Lighting   Companies   Are 

Co-operating  to  Flood-Light  the  Bridges 

Over  the   East   River 

New  York  City  central  station  companies  are  now  co- 
operating with  the  municipal  engineers  to  flood-light  all 
the  bridges  over  the  East  River.  Projectors  have  been 
placed  under  the  arches  of  the  bridges,  along  the  water- 
front and  around  the  stone  piers  as  a  precautionary 
measure  and  to  assist  the  militiamen  in  watching  over 
the  vital  sections.  The  fall  of  the  Brooklyn  or  Manhat- 
tan Bridges  would  cut  off  the  navy  yard  from  the  main 
ship  channel,  while  the  fall  of  the  Williamsburg,  Queens- 
boro  and  the  inter-connecting  railway  bridges  would 
block  the  internal  lines  of  traffic.  Ninety  guardsmen 
are  stationed  on  each  bridge  and  machine  guns  and 
three-pounders  are  located  under  the  bridges. 

On  Saturday,  Feb.  3  at  4  p.  m.  an  order  was  issued 
to  increase  the  illumination  of  all  bridges,  including  an- 
chorage points  of  suspension  bridges,  bases  of  piers, 
and  the  underside  of  bridge  flooring  by  the  use  of  flood- 
lamps,  arc  lamps  and  search-lamps.  On  Sunday  night 
the  three  lower  bridges  on  the  East  river  were  illumi- 
nated ;  on  Monday  the  Queensboro  bridge,  and  on  Tues- 
day the  inter-communicating  bridge  was  illuminated. 
As  there  were  but  few  lamps  available  for  this  purpose 
a  man  was  sent  to  Lynn,  Mass.,  for  a  carload  of  suitable 
types.  About  300  employees  of  the  city  and  of  the 
lighting  companies  were  required  to  install  these  lamps 
at  the  time  set.  All  work  is  of  a  temporary  nature  and 
lamps  are  fed  from  the  nearest  source  of  supply  in  each 
instance.  Some  lines  were  tapped  from  cables  on 
bridges,  some  from  street  lighting  circuits  and  from 
other  sources.  The  New  York  Edison  Company,  the 
Edison  Electric  Illuminating  Company  of  Brooklyn  and 
the  New  York  &  Queens  Electric  Light  &  Power  Com- 
pany furnish  the  energy  for  this  purpose. 

About  100  flood-lamps  rated  for  500  and  750  watts, 
more  than  200  Type  C  lamps  and  a  large  number  of  100- 
watt  Mazda  lamps  are  used.  Several  large  search-lamps 
are  also  kept  in  action  continually,  while  small  naval 
boats  with  search-lamps  cover  the  piers  and  bases  of 
the  bridges.  Danger  signs  to  keep  boats  away  from  the 
bridges  have  been  posted  and  are  illuminated.  In  ad- 
dition as  a  matter  of  safety  a  50-ft.  deadline  has  been 
ordered  around  the  pier  of  each  bridge. 

This  work  has  been  carried  out  under  the  direction 
of  David  F.  Atkins,  chief  engineer  of  the  department  of 
water  supply,  gas  and  electricity,  and  Samuel  G.  Rhode? 
of  the  New  York  Edison  Company. 
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Recent  Con  ft 

Decision* 

finding!  of  higher  courts  in  l«-^:»t i 
Involving  electric   li^lit,   powei  end 
other  public-utility  companies. 


Where  Burden  <>i  Proof  Showini  No 
Negligence  Rests  with  Lighl  Company. 

In  an  action  for  death  due  to  unsafe 
condition  of  an  electric  transformer 
used  ii>  stc|i  down  From  2300  volts  to 

1  10  volts,  w  here  a  young  man  was  killed 

in  attempting  to  turn  out  an  electric 
lamp  by  means  of  a  wall  switch,  it  was 
hold  by  tin-  Supreme  Court  of  Pennsyl- 
vania, in  Seeherman  vs.  Wilkes  Barre 
Company  ('.»;»  A.  17  1).  that  the  result 
speaks  for  itself,  and  that  the  law  im- 
posed on  the  defendant  the  burden  of 
showing  that  it  was  not  negligent. 

Extent  of  Right  of  Power  Company. 

An  acl  forbidding  the  exercise  of  the 
[lower  of  eminent  domain  by  any  water 
company  thereafter  incorporated  as  to 

the  appropriations  of  streams,  rivers, 
or  the  land  covered  thereby,  does  not 
forbid  a  water  company  from  taking 
land  outside  the  limits  of  a  stream  for 
the  purposes  of  a  reservoir,  it  was  held 
by  the  Supreme  Court  of  Pennsylvania 
(98  A.  1D.!2)  in  Brumbaugh  vs.  Rays- 
town  Water  Tower  Company. 

Statute  Regarding  Height  of  Wires. — 

A  statute  providing  that  all  wires 
strung  upon  poles  should  not  be  less 
than  1\  ft.  above  the  ground  at  all 
crossings  and  not  less  than  14  ft.  above 
the  ground  at  other  places  did  not  apply 
to  a  light  and  power  company  in  the 
construction  of  its  line  over  a  bridge 
having  a  wire  only  22  ft.  2  in.  above  the 
floor  of  the  bridge  attached  to  poles  on 
each  side  at  a  height  of  more  than  24  ft. 
where  the  wire  at  the  place  of  discharge 
was  '-V1  ft.  above  the  ground,  it  was  held 
by  the  Supreme  Court  of  Wisconsin  in 
Vannatta  vs.  Lancaster  Light  &  Power 
Company  (159  N.  W.  940). 

Liability  for  Damages  Caused  by  Ex- 
cavation.— A  company  excavating  in  a 
street  to  repair  its  own  conduits, 
though  authorized  to  do  so  by  the  city, 
is  liable  to  the  owner  of  a  stock  of 
goods  damaged  by  water  seepage  due 
to  the  excavation,  regardless  of  its  neg- 
ligence it  was  held  by  the  Appellate  Di- 
vision of  the  Supreme  Court  of  New 
York,  in  Mayr  vs.  New  York  Edison 
Company   (161  N.  Y.  S.  886). 

Salesman  Inspecting  Installation  of 
Machinery  Regarded  as  Employed  in 
Manufacture  Thereof  Under  Compen- 
sation Law. — A  salesman  of  a  manu- 
facturer of  machinery  whose  duties  re- 
quire him  to  inspect  the  apparatus  gen- 
erally, and  who  does  inspect  it  after  it 
is  set  up  and  in  operation,  during  which 
inspection  he  is  injured  by  the  fall  of  a 
piece  of  it,  may  be  regarded,  according 
to  the  Court  of  Appeals  of  New  York, 
in  Benton  vs.  Fraser  (114  N.  E.  43),  as 
employed  in  the  manufacture  of  ma- 
chinery under  the  workmen's  compen- 
sation law. 


(  ompanj  H  as  No  Kir  hi  to  Die*  on 
tinue  Service  I  pon  lendei  <i  Payment 

\ot witi.  i he   conl ract    "I    an 

elect  tic   companj    pro^  id.  .i    for  d 
tinuance  of  service,  without  notice,  upon 
lion  payment   of  con  turner1    hill  within 
ten  days   From   it     date,  the   Supreme 

t  '.Milt    nf    A  i  I. an    a  |    held,    in    l.il  tie    Rock 

Railway  A  Elect ric  < lompanj  \      I 
Company    (188   s    w     L182)    that    the 

company     had     im     right     to    discontinue 
service    alter    the    tender    of    the    proper 

amount   by   the  con  timer,  althoui 

was  in  arrears,  for  the  consumer  should 

have  notice  and  reasonable  opportunity 
to   pay   before  enforcing   forfeiture  of 

the   contract,    forfeitures    not    being   fa- 

•.  ored 

Contract  VB.  Approved  Sketch.— That 
the  terms  of  a  contract  do  not  neces- 
sarily hold  when  not  in  accordance  with 
an  approved  sketch  or  drawing  was  in 
substance  the  decision  of  the  Supreme 
Court  of  New  York  in  American  Sign 
Company  vs.  Rundhack  (  ltil  N.  Y.  S. 
228).  A  written  contract  was  made  for 
an  electric  sign  specifying  .'559  lamp 
sockets.  The  approved  sketch,  however, 
called  for  819  lamp  sockets  and  showed 
where  each  socket  was  to  be  placed, 
the  sketch  going  so  far  as  to  enumerate 
the  number  of  sockets  for  each  part  of 
the  sign.  The  defendant  refused  to  ac- 
cept and  pay  for  the  sign,  claiming  that 
the  terms  of  the  contract  had  not  been 
fulfilled,  but  the  court  held  that  where 
the  design  not  only  showed  the  number 
and  position  of  the  lamp  sockets  if 
counted,  but  plainly  shows  in  a  con- 
spicuous position  the  number  provided, 
it  must  be  held  that  the  defendant 
agreed  to  pay  for  the  sign  shaped  in 
that  design  and  containing  the  number 
of  lamp  sockets  pictured  on  the  design 
and  also  stated  thereon. 

Public  Utility  Monopoly. — A  party, 
complaining  of  an  order  of  the  State 
Public  Utilities  Commission,  permitting 
one  telephone  company  to  purchase  a 
controlling  interest  in  another  and  in- 
solvent company,  who  shows  no  special 
damage  resulting  to  him  from  the  pur- 
chase by  the  first  company  of  the  stock 
and  bonds  of  the  other  company  from 
persons  other  than  himself,  cannot  raise 
the  question  whether  the  purchase  vio- 
lates the  federal  anti-trust  law,  enforce- 
ment of  which  is  committed  to  the  at- 
torney-general of  the  United  States,  ex- 
cept where  an  individual  can  show  some 
special  damage  to  himself  from  a  viola- 
tion of  the  act,  it  was  held  by  the  Su- 
preme Court  of  Illinois  (114  N.  E.  190). 
Where  a  commission  authorized  a  for- 
eign telephone  company7  to  purchase  a 
controlling  interest  in  an  insolvent  do- 
mestic company,  the  order  of  the  com- 
mission expressly  preserving  the  in- 
tegrity of  the  domestic  company  and  its 
franchise  rights  there  was  no  violation 
of  the  State  public  utilities  act  provid- 
ing that  no  franchise,  license,  permit  or 
right  to  own,  operate,  manage,  or  con- 
trol any  public  utility,  except  common 
carriers  in  interstate  commerce  shall  be 
granted  or  transferred  to  any  grantee 
or  transferee  other  than  a  corporation 
duly  incorporated  under  the  laws  of  the 
State,  as  the  term  "public  utility" 
means  the  plant  operated  by  a  public 
utility,  and  not  the  corporation. 


Commission 
Ruling's 

Important  Decisions  of  Various 
stnti-  Bodies  Involving  or  Affect- 
ing Electric  Light  and  Powm  i  M 
ity  Operation  and  Practice. 


New  Rales  Superceed  old  Onea.  in 
a  complaint  to  the  Pennsylvania  Publh 

Service  Commission  alleging  an 
charge   by   the    Duquesne   Light    'on, 

pany    of    $110.67     for    energy     furni    bed 

between  July  I,  r.n  i,  and  April  i,  L918, 

it  was  brought  out  that  tin 
for  Supply  was  entered  into  in  March, 
1913,  at  a  minimum  charge  of  880  pel 
month.  On  July  1,  1914,  however,  the 
company  tiled  with  the  commission  a 
schedule  under  which  the  minimum  rate 
for  this  class  of  service  was  $26. 

The  commission  held  that  the  com- 
plainant was  entitled  to  reparation  to 
the  amount  by  which  his  payments 
under  the  $30  minimum  had  exceeded 
the  amount  he  would  have  been  re- 
quired to  pay  under  the  $26  minimum, 
and  an  order  awarding  reparation  in 
the  amount  of  $72  was  entered. 

Reproduction  Costs  Modified  to  Basis 
Under  Normal  or  Average  Conditions. — 

In  a  hearing  before  the  Public  Utilities 
Commission  of  Colorado  concerning  the 
rates  of  the  Mountain  States  Telephone 
&  Telegraph  Company,  the  commission 
stated  that  "in  arriving  at  the  value  of 
the  property  by  the  method  of  the  cost 
of  reproducing  the  property  as  the  term 
is  understood,  the  term  is  not  used  in 
its  strict  sense,  but  is  so  modified  and 
altered  as  to  bring  before  the  commis- 
sion the  cost  of  reproducing  the  prop- 
erty under  normal  or  average  condi- 
tions, due  regard  being  given  to  the 
conditions  under  which  the  property 
has  been  actually  constructed  and  the 
prices  paid  for  labor  and  materials. 

"It  can  be  readily  seen  that  in  repro- 
ducing a  property  to  assume  the  prices 
of  to-day  would  bring  about  an  im- 
proper result,  as  would  the  prices  dur- 
ing  a   period   of   financial    depression." 

Confidence  of  Public  Secured  Only  by- 
Full  and  Frank  Publicity. — In  its  an- 
nual report  for  the  year  ended  June  30 
last,  the  Idaho  Public  Utilities  Commis- 
sion made  the  following  statement: 
"We  believe  that  the  people  of  Idaho 
are  willing  to  pay  rates  that  will  insure 
to  the  utilities  serving  them  a  reason- 
able return  on  the  value  of  the  property 
used  and  useful  in  the  public  service, 
but  they  object  to  paying  returns  on 
promoters'  profits  or  watered  stock. 
Utilities  can  secure  and  retain  the  con- 
fidence of  the  public  only  by  doing  busi- 
ness in  the  open,  giving  full  and  frank 
publicity  to  all  their  operations  af- 
fecting service  to  the  public.  We  be- 
lieve that  the  public  utilities  of  our 
State  realize  that  full  publicity  is  the 
wisest  and  best  policy  for  them  to 
pursue,  and  are  pleased  to  state  that 
none  of  them  has  shown  a  disposition 
to  hide  from  the  Commission  any  of  its 
operations." 
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Missouri     Commission     Report. — The 

fourth  annual  report  of  the  Public 
Service  Commission  of  Missouri  for  the 
eleven  months  ended  Nov.  30,  1916,  has 
recently  been  published. 

Electric  Pumping  Costs  Less  Than  by 
Steam. — A  recent  report  by  the  super- 
intendent of  the  city  water  works  of 
Faribault,  Minn.,  shows  that  the  cost 
of  pumping  water  by  electricity  during 
the  past  nine  months  has  been  $2.55 
per  million  gallons  less  than  the  aver- 
age cost  of  pumping  by  steam,  which 
method  was  used  during  the  previous 
four  years.  The  electric  pumping  load 
is  served  by  the  Northern  States  Power 
Company,  which  company  was  instru- 
mental in  inducing  the  city  officials  to 
test  the  efficacy  and  economy  of  pump- 
ing by  electricity. 

May  Sell  Municipal  Plant. — Mayor 
George  Puchta  of  Cincinnati,  Ohio, 
said  recently  that  he  would  call  a  meet- 
ing of  the  Board  of  Control  to  discuss 
the  advisability  of  selling  the  municipal 
light  plant  at  Madisonville,  now  a  part 
of  the  city.  The  plant  has  been  un- 
profitable, although  the  rate  has  been 
9.5  cents  per  kilowatt-hour.  Under 
the  circumstances,  the  plant  could  not 
operate  at  8.5  cents,  the  new  rate  to 
be  charged  by  the  Union  Gas  &  Elec- 
tric Company,  but  the  Mayor  has  prom- 
ised customers  that  the  company  will 
extend  the  new  rate  to  them  after  the 
municipal   plant   is   sold. 

Regulations  for  Electric  Concessions 
in  Panama. — The  Government  of  Pan- 
ama has  decreed  that  only  the  executive 
may  grant  concessions  for  the  use  of 
land  and  water  for  the  production  and 
distribution  of  electric  light  and  power. 
The  law  as  published  in  the  Gaceta 
Oficial  stipulates  that  concessionaries, 
in  return  for  specified  exemptions,  must 
agree  to  grant  the  Government  a  part 
of  their  gross  proceeds  from  electric 
service,  and  to  furnish  electricity  for 
public  purposes  at  a  reduction  of  not 
less  than  25  per  cent  from  the  rates 
charged  private  consumers.  Companies 
installing  electric  light  in  a  city  of  at 
least  45,000  inhabitants  must  transmit 
their  current  underground.  Contracts 
executed  by  the  executive  in  conformity 
with  this  law  will  not  require  legislative 
approval. 

Rules  and  Regulations  of  Pacific  Gas 
&  Electric  to  Be  Revised. — After  an  all- 
day  session  before  officials  of  the  Rail- 
road Commission  of  California,  it  was 
unofficially  stated  that  "all  of  the  rules 
and  regulations  of  the  Pacific  Gas  & 
Electric  Company  regarding  its  rela- 
tions with  consumers  are  to  be  revised, 
rewritten,  and  generally  made  less 
liable  to  arbitrary  action  by  employees 
of  the  company."  During  the  hearing 
Max  Thelen,  president  of  the  commis- 
sion, stated  that  he  thought  more  satis- 
factory rules  could  be  drawn.  He 
thought  that  the  existing  rules  were*  "of 
drastic  and  mandatory  character"  and 
left  too  much  to  the  discretion  of  com- 
pany employees.  It  is  understood  that 
the  revision  is  to  be  done  by  experts  of 
the  railroad  commission  working  in  con- 
junction with  the  gas  company's  ex- 
perts. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  wiih 
brief  notes  of  ceneral  interest. 


Recommends  that  Municipal  Plant  Be 
Built  in  Coal  Fields. — It  is  said  that 
Light  and  Heat  Commissioner  W.  E. 
Davis  of  Cleveland,  Ohio,  will  recom- 
mend in  a  report  to  be  presented  to 
Council  shortly  that  a  large  station  be 
built  by  the  city  on  coal  lands  to  be 
leased  or  purchased  outright.  He 
estimates  that  energy  may  be  trans- 
mitted from  this  plant  to  Cleveland 
and  sold  at  3  cents  per  kilowatt-hour 
for  lighting  and  1  cent  for  heating. 
He  will  not  recommend  hauling  coal  to 
operate  such  a  plant  located  in  the  city. 
A  Companion  to  the  Famous  Mills 
Bill  in  Ohio.— Senator  H.  H.  Timby  has 
introduced  a  bill  in  the  Ohio  Legisla- 
ture which  provides  that  municipalities 
may  issue  general  credit  bonds  to  pur- 
chase, acquire  by  condemnation,  or 
construct  municipal  telephone  plants. 
The  Mills  bill,  introduced  at  two  dif- 
ferent sessions  in  the  past,  and  de- 
feated both  times,  gave  the  right  to 
municipalities  to  issue  general  credit 
bonds  for  the  acquirement  of  all  kinds 
of  public  utilities.  The  last  measure 
is  very  radical,  and  contains  a  com- 
plete code  governing  the  operation  of 
municipal  telephone  plants.  It  limits 
the  length  of  the  lines  outside  the  city 
to  10  miles.  Plants  are  to  be  free  of 
all  taxes,  but  taxes  may  be  levied  in  a 
general  way  to  pay  the  interest  on  and 
provide  a  sinking  fund  for  bonds  dur- 
ing construction.  It  thus  places  the 
interest  charge  on  users  and  non-users 
of  the  service  alike  for  this  period,  and 
provides  a  further  authority  for  issuing 
bonds,  aside  from  the  limitations  pre- 
scribed by  the  Longworth  act. 

Wisconsin  Power  Properties  Pur- 
chased.—L.  E.  Myers,  of  the  L.  Myers 
Company,  contractors,  Chicago,  has  pur- 
chased the  Ironwood  (Mich.)  &  Besse- 
mer Railway  &  Light  Company,  in- 
cluding the  Gogebic  &  Iron  Counties 
Railway  &  Light  Company,  the  Ashland 
(Wis.)  Light,  Power  &  Street  Railway, 
the  Ashland  Power  Company;  Hurley 
(Wis.)  Water  Company  and  Ironwood 
Water  Works  Company,  the  Big  Falls, 
Tylersfork,  Brownstone  Falls,  Copper 
Falls  and  Superior  Falls  power  develop- 
ments on  the  Montreal,  Flambeau  and 
Tylersfork  Rivers  are  also  included  in 
the  transfer.  Upon  the  completion  of 
the  work  that  is  now  under  way  these 
properties  will  comprise  about  40,000 
hp.  in  water  power  and  steam  aux- 
iliaries. About  9000  hp.  in  steam  plants 
is  under  construction.  The  considera- 
tion involved  in  the  sale  was  about 
$3,500,000.  L.  E.  Myers  has  been  elected 
president  of  the  several  companies  and 
L.  N.  Bosen,  of  the  Myers  company,  was 
elected  vice-president.  The  present  local 
managements  will  be  continued. 


Electrical    Output    of    American    Gas 
Company   Increased  27  Per  Cent. — The 

annual  report  for  1916  of  the  American 
Gas  Company,  which  operates  both  gas 
and  electric  properties,  stated  that  the 
electrical  business  generally  had  grown 
rapidly  during  the  year,  there  being  an 
increase  in  the  kilowatt-hours  sold  of 
about  27  per  cent.  The  cubic  feet  of 
gas  sold  during  the  year  increased  only 
about  14  per  cent.  The  report  showed 
gross  earnings  of  $4,491,817.73,  which 
is  an  increase  of  $512,203.32  for  1916. 

Bill  to  Impose  Additional  Tax  of  $1 
per  Horsepower  on  Generating  Com- 
panies.— A  bill  has  been  introduced  into 
the  New  York  State  Legislature, 
amending  sections  192  and  197,  and 
adding  new  section  189-a,  tax  law,  by 
imposing  on  every  corporation,  joint 
stock  company,  or  association,  generat- 
ing electricity  by  water  power  within 
the  State,  or  transmitting  to  the  State 
electricity  so  generated  elsewhere,  an 
additional  annual  franchise  tax  of  $1 
per  unit  of  horsepower  based  on  the 
average  daily  amount  of  electricity  so 
generated  or  transmitted,  and  requir- 
ing such  corporation  to  repoi't  to  the 
tax  commission  annually  on  or  before 
Nov.  15. 

The  Provincial  Electric  Supply  Com- 
mittee of  Great  Britain. — This  com- 
mittee has  been  formed  with  the  prin- 
cipal object  of  providing  a  central  and 
representative  body  to  afford  a  ready 
means  of  co-operation  in  protecting 
and  furthering  the  financial,  commer- 
cial and  legislative  interests  of  Eng- 
lish provincial  electric  light  or  power 
companies,  working  under  provisional 
orders.  The  committee  proposes  to 
direct  particular  attention  to  the  fol- 
lowing matters:  (1)  To  organize  and 
arrange  for  united  action,  in  protecting 
common  interests  as  and  when  occa- 
sion arises  and  such  united  action  is 
necessary  and  desirable.  (2)  To  afford 
the  readiest  means  for  considering  such 
questions  as  rating,  income  tax,  as- 
sessments, excess  profits  tax,  emer- 
gency and  other  legislation,  rates  for 
supply,  fiscal  and  other  matters  gen- 
erally affecting  the  companies'  inter- 
ests. (3)  To  prepare,  collect  and  dis- 
tribute among  the  members  statistics 
or  other  information  of  common  inter- 
est, and  to  print  and  issue  other  lit- 
erary matters  for  the  use  of  members 
desiring  to  avail  themselves  of  the 
facilities  offered.  (4)  To  afford  facil- 
ities for  intercourse  between  the  di- 
rectors of  the  companies  represented 
on  the  committee  with  a  view  to  the 
consideration  of  any  questions  affect- 
ing the  common  interests.  (5)  To 
watch  over  the  interests  of  the  com- 
panies and  take  any  steps  expedient 
with  a  view  to  cm-recting  misstate- 
ments that  may  appear  in  the  public 
press.  (6)  To  assist  in  the  compila- 
tion of  official  statistics  and  informa- 
tion on  a  uniform  basis  where  such 
is  desirable,  and  to  the  benefit  of  the 
companies.  (7)  To  appoint  sub-com- 
mittees to  deal  with  any  special  mat- 
ters arising,  and  generally  to  initiate, 
organize,  and  carry  out  any  work  hav- 
ing for  its  object  the  protection  or 
furtherance  of  the  interests  of  the  com- 
panies. 
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Automobile  Head  Lighting  Practice. 

February   meeting  of  the   New 

mil    Section    of    the    illuminating 

Engineering  Society   was  held  on   the 

sixteenth       at        Huston.      S.        Carleton 

K>ke  on  "Present   Practice  In 
Automobile  Headlighting." 

Automatic  Telegraphy.  C.  E.  Davies, 
traffic  snperintendenl  of  the  Greal 
Northwestern  Telegraph  Company, 
spoke  before  the  Toronto  Bection  of  the 
American  Institute  of  Electrical  Engi- 
neers on  Feb.  16,  on  the  subject,  "Auto- 
matic Telegraphy."  In  addition  the 
members  of  the  Institute  took  a  trip  to 
the  telegraph  exchange. 

The  Electric  Development  and  Jovian 
league  of  San  Francisco. — At  the 
Feb.  7  meeting  of  this  organization,  H. 
F.  Jackson,  president  of  the  Sierra  & 
San  Francisco  Power  Company,  out- 
lined the  plans  and  purposes  of  the 
new  Pacific  Coast  Section  of  the  Na- 
tional Electric  Light  Association, 
which  was  recently  formed,  and  which 
will  hold  its  first  meeting  in  southern 
California  within  a  few  weeks. 

New  Jovian  League. — The  Stark 
County,  Ohio,  Jovian  League  was  or- 
ganized at  a  recent  meeting  held  at 
Afassillon,  Ohio,  by  members  of  the 
electrical  industry  from  several  cities, 
and  a  prospective  membership  of  100  is 
anticipated.  The  officers  elected  at  the 
meeting  are  0.  A.  Acuff,  Massillon, 
president;  H.  F.  Heyman,  Alliance, 
vice-president;  Robert  E.  Lane,  Canton, 
secretary;  Messrs.  Steele,  Vincent, 
Cope  and  Horner,  executive  committee. 

Louisiana  Engineering  Society. — At 
the  annual  meeting  of  the  society,  Jan. 
13,  the  following  officers  were  elected 
to  serve  for  the  ensuing  year:  President, 
A.  T.  Dusenbury;  vice-president,  John 
Klorer;  secretary,  W.  T.  Hogg;  treas- 
urer, Ole  K.  Olsen;  director,  John 
Riess.  The  other  members  of  the  board 
holding  over  are  Rufus  S.  Manley  and 
Samuel  Young.  L.  P.  Breckenridge, 
professor  mechanical  engineering,  Yale 
University,  spoke  on  "The  Engineer, 
His   Opportunity   and   His   Obligation." 

Illinois  State  Electric  Association. — 
At  the  reorganization  of  the  Illinois 
State  Electric  Association  the  by-laws 
were  amended  to  include  associate 
members.  The  associate  members  will 
consist  of  salesmen  and  representatives 
of  electrical  manufacturers.  The  asso- 
ciate members  of  this  association  will 
have  all  the  advantages  of  the  meetings 
of  the  association  that  the  regular  mem- 
bers have,  with  the  exception  that  they 
have  no  voting  power  and  are  not  pres- 
ent at  the  executive  sessions,  if  any, 
and  do  not  hold  office. 
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n."  York  Electrical  (  redil  Associ- 
ation. The  adjourned  L916  animal 
meeting    will    he    bald    at    head<|iiai  I  n    . 

120    Broadway,   during   the   afternoon 
of  Feb.  28. 

Lighting  Practice.  At  the  second  bi- 
monthly meeting  of  the  Texas  branch 
Of  the  American  Institute  of  Electrical 
Engineers  on  Jan.  26,  L.  M.  Krausse 
read  a  paper  on  "Illumination."  This 
was  followed  by  an  illustrated  lecture 
by  Prof.  .1.  M.  Bryant  of  the  Elec- 
trical  Engineering  School  of  the  Uni- 
versity of  Texas,  on  "Street  Lighting." 

Portland  (Ore.)  Section  A.  I.  E.  E. 
and  N.  E.  L.  A. — At  the  regular 
monthly  meeting  of  the  sections  on 
Feb.  6,  at  the  Multnomah  Hotel,  Wil- 
liam Conger  Morgan,  professor  of 
chemistry  at  Reed  College,  spoke  on 
the  subject,  "The  Newest  Chemical 
Element  —  Electricity."  Stereopticon 
slides  illustrated  the  address.  The 
meeting  was  under  the  auspices  of  the 
N.  E.  L.  A.,  J.  C.  Henkle,  chairman. 

Meeting  of  Iron  and  Steel  Electrical 
Engineers.  —  The  regular  monthly 
meeting  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  was  held  on 
Feb.  17,  at  the  Fort  Pitt  Hotel,  Pitts- 
burgh, Pa.  Papers  on  "General  Safety 
Movement  and  Accident  Prevention" 
were  presented  by  the  safety  commit- 
tee, of  which  H.  A.  Schultz  is  chairman. 
The  March  meeting  of  the  Pittsburgh 
section  will  be  held  on  March  17  at  the 
Fort  Pitt  Hotel,  under  the  auspices  of 
the  electrical  development  committee, 
of  which  Stewart  Coey  is  chairman. 
The  Philadelphia  section  will  hold  its 
March  meeting  on  March  3,  at  which 
time  the  speaker  will  be  C.  T.  Hender- 
son of  the  Cutler-Hammer  Manufac- 
turing Company.  The  eleventh  annual 
convention  of  the  association  will  be 
held  in  Philadelphia. 

Series  of  Evening  Meetings  for 
Louisville  Jovians. — An  interesting 
series  of  evening  meetings  is  projected 
by  the  Louisville  Jovian  League.  An 
evening  meeting  will  be  held  each 
month.  On  Feb.  26  a  supper  meeting, 
with  the  ladies  present,  will  adjourn 
to  a  moving  picture  theater,  to  see 
electric  pictures  and  safety-first  pic- 
tures; in  March  there  is  to  be  a  dinner 
dance  meeting;  in  April  a  lecture  meet- 
ing, for  which  an  out-of-town  speaker 
will  be  provided;  May  is  to  see  pro- 
duction of  an  amateur  theatrical  by 
the  members  of  the  league,  and  June 
will  bring  the  annual  river  excursion. 
These  evening  meetings  are  proposed 
in  order  that  the  members  of  the  or- 
ganization who  cannot  get  out  to  the 
noonday  meetings  will  have  some  in- 
terest in  their  membership.  One  noon 
meeting  will  be  held  each  month. 
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Address  on  Criminality  a1  Buffalo. — 

The   February  meeting  of  the  Buffalo 
section  \.  E.  L.  A.  vrs     beld  on  Feb. 
L8,   In   the  amphitheater  of  the   Blec 
trie  Building.     After  a  moving  picture 

entertainment,    Henry    .1.    Girvin,    chief 

of  detectives  of  Buffalo  Police  Depart 

ment,   addressed    the    meeting   on   the 
i    of   "Criminality."      Following 

this    address,    the    meeting    was    given 

for  a  short  time  to  an  amusing 

Valentine  party,  in  which  many  ap- 
propriate souvenirs  were  distributed 
and  considerable  interest  manifested, 
after  which  the  meeting  adjourned  to 
the  floor  below  for  refreshments. 

Plans  for  Civic  Activities  Outlined  to 
St.  Louis  Jovians. — At  what  proved  to 
be  its  largest  and  most  enthusiastic 
meeting  of  the  year,  the  St.  Louis 
Jovian  League  listened  to  an  outline  of 
plans  for  civic  activities,  on  Feb.  13. 
The  speaker  was  J.  Lionberger  Davis, 
the  newly-elected  president  of  the  St. 
Louis  Chamber  of  Commerce.  Mr.  Davis 
laid  particular  stress  on  the  great 
value  of  co-operation  between  civic 
and  commercial  bodies,  in  the  work  of 
developing  and  improving  the  city.  He 
made  a  splendid  plea  for  the  support 
of  the  Jovian  League  for  several  move- 
ments being  inaugurated  by  the 
Chamber  of  Commerce. 

Fire   Hazard  of   Electricity. — At  the 

regular  monthly  meeting  of  the  New 
York  companies  section  of  the  N.  E. 
L.  A.,  held  on  Tuesday  evening,  Joseph 
C.  Forsythe  of  the  New  York  Board  of 
Fire  Underwriters  spoke  on  "Electrical 
Fire  Hazards."  Last  year  124  fires  in 
New  York  City  were  found  to  have 
been  caused  by  electricity  with  a  fire 
loss  of  $91,549.  In  1915,  30,000  fires 
from  electrical  causes  were  reported  in 
the  United  States  or  about  5  per  cent 
of  the  total  number  of  fires.  Mr. 
Forsythe  pointed  out  the  rapidly  grow- 
ing fire  hazard  of  the  electric  flatiron. 
Following  Mr.  Forsythe,  Mr.  Roberts, 
a  newspaper  correspondent,  spoke  on 
some  of  his  personal  experiences  with 
Francisco  Villa,  the  Mexican  revolu- 
tionist. 

Meeting  of  Philadelphia  Illuminating 
Engineers. — The  regular  monthly  meet- 
ing, Philadelphia  section,  Illuminating 
Engineering  Society,  was  held  at  the 
Engineers'  Club  on  Feb.  16.  The 
speaker  of  the  evening  was  L.  C.  Por- 
ter of  Harrison,  N.  J.,  who  presented 
a  paper  on  the  subject  of  "Flood- 
Lighting,"  amply  illustrated  by  lantern 
slides.  Preceding  the  reading  of  the 
paper,  F.  H.  Gilpin  combined  the 
twenty-minute  talk  on  the  "Funda- 
mentals of  Illumination"  with  the  dis- 
cussion of  "Illumination"  and  "Bright- 
ness." Botn  parts  of  the  meeting  were 
fully  discussed.  Following  the  meet- 
ing, the  members  and  their  friends  vis- 
ited the  City  Hall  to  inspect  the  flood- 
lighting equipment  of  the  tower. 
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E.  G.  Robinson  has  resigned  from 
the  management  of  the  Washington 
Coast  Utilities  Company,  Arlington, 
Wash.,  successor  to  the  Jim  Creek 
Water,  Light  &  Power  Company,  and 
has  purchased  the  entire  stock  of  the 
Molalla  Electric  Company  at  Canby, 
Ore.,  of  which  he  becomes  president 
and  general  manager.  The  Molalla 
Electric  Company  furnishes  electric 
service  to  Canby,  Barlow,  Aurora, 
Hubbard,  and  Donald,  and  operates  a 
water-power  plant  of  225  kw.,  located 
on  the  Molalla  River.  Mr.  Robinson  is 
a  past-president  of  the  Northwest 
Electric  Light  &  Power  Association, 
and  has  been  very  active  in  associa- 
tion work  in  the  Pacific  Northwest. 
He  is  a  graduate  of  the  electrical  en- 
gineering course  at  Leland  Stanford 
University,  and  after  spending  four 
years  in  electrical  and  steam  engineer- 
ing work  in  the  Klondike,  Yukon  Ter- 
ritory, and  at  Dawson,  he  returned  to 
Seattle,  Wash.,  later  becoming  super- 
intendent of  the  Ballard  Electric  Com- 
pany, which  had  taken  over  a  defunct 
municipal  plant.  This  plant  Mr.  Rob- 
inson rebuilt  and  put  on  a  sound  finan- 
cial footing,  but  resigned  his  position 
to  become  superintendent  of  the  Skagit 
Improvement  Company  of  Sedro-Wool- 
ley,  Wash.  Eighteen  months  later  he 
went  to  Arlington,  Wash.,  as  manager 
and  engineer  of  the  Jim  Creek  Water, 
Light  &  Power  Company. 

L.  H.  Hartstock,  manager  of  the  Pa- 
cific- Gas  &  Electric  Company's  system 
in  Colusa,  has  resigned  to  assume  the 
position  of  assistant  manager  of  the 
Grass  Valley  and  Nevada  interests  of 
the  Pacific  company. 

H.  L.  Beach,  for  the  past  two  years 
general  manager  of  the  Utah  Light  & 
Power  Company,  Salt  Lake  City,  has 
resigned  his  position  and  will  return 
to  the  East.  His  successor  has  not  yet 
been  named.  Mr.  Beach  is  to  be  as- 
sociated with  the  same  interests  in  the 
East. 

A.  L.  Scott,  who  has  been  sales 
manager  for  the  Edison  Electric  Il- 
luminating Company  at  Lebanon,  Pa., 
for  several  years,  has  been  trans- 
ferred by  the  Reading  Transit  &  Light 
Company  to  undertake  special  work  for 
President  West.  His  duties  will  include 
those   of   general    sales   manager,   also. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Charles  O.  Murphy  has  been  ap- 
pointed assistant  general  manager  of 
the  American  Public  Utilities  Company, 
with  office  at  Grand  Rapids,  Mich. 

L.  B.  Andrus  has  been  appointed 
chief  engineer  of  the  American  Public 
Utilities  Company,  with  headquarters 
at  Grand  Rapids,  Mich,  succeeding  B.  T. 
Gifford. 

M.  B.  Wheeler  will  be  appointed 
commercial  agent  of  the  American 
Public  Utilities  Company,  effective 
March  1,  1917,  with  office  at  Grand 
Rapids,  Mich. 

Donald  McDonald,  manager  of  the 
Louisville  (Ky.)  Gas  &  Electric  Com- 
pany, was  elected  vice-president  of  the 
Louisville  Industrial  Foundation  at  the 
last  annual  meeting  of  the  stock- 
holders. 

Eben  F.  Putnam  has  been  appointed 
superintendent  of  the  Greenwich,  Conn., 
district  of  the  United  Electric  Light  & 
Water  Company.  Mr.  Putnam  was  for- 
merly commercial  agent  for  the  same 
company  at  Waterbury. 

W.  R.  Waggoner,  superintendent  for 
the  Salina  (Kan.)  Light,  Power  &  Gas 
Company,  operated  by  Henry  L.  Do- 
herty  &  Company,  goes  to  the  Mont- 
gomery (Ala.)  Light  &  Water  Power 
Company  in  a  similar  capacity. 

J.  W.  Murdock,  who  has  been  mana- 
ger of  the  Ithaca  Gas  &  Electric  Cor- 
poration, Ithaca,  N.  Y.,  has  been  ap- 
pointed general  superintendent  of  the 
Associated  Gas  &  Electric  Company's 
properties  in  New  York  State. 

W.  A.  Schoel  of  Vancouver,  Wash., 
has  been  appointed  manager  of  the 
North  Coast  Power  Company  at  Che- 
halis,  Wash.,  to  succeed  Otto  Frank, 
who  resigned  to  accept  a  position  with 
the  Twin  City  Auto  Company  of  Che- 
halis. 

G.  H.  Losey,  who  was  superintendent 
of  maintenance  of  way  of  the  railway 
electrical  department  of  the  Indiana 
Railways  &  Light  Company,  has  been 
made  electrical  engineer  in  charge  of 
the  company's  railway  and  lighting  de- 
partment. 

W.  E.  O'Neil,  who  for  the  past  ten 
years  has  been  superintendent  of  the 
Norwich  (N.  Y.)  Gas  &  Electric  Com- 
pany, has  been  appointed  superintend- 
ent of  the  Ithaca  (N.  Y.)  Gas  &  Elec- 
tric Corporation,  succeeding  J.  W.  Mur- 
dock, who  has  been  appointed  general 
superintendent  of  the  Associated  Gas 
&  Electric  Company's  properties  in 
New  York  State.  P.  R.  Chambers, 
formerly  manager  of  the  Manatee 
Electric  Company  of  Bradentown,  Fla., 
succeeds  Mr.  O'Neil  as  superintendent 
of  the  Norwich  Gas  &  Electric  Com- 
pany. 


C.   F.    HARDING 


Charles  Francis  Harding,  the  presi- 
dent-elect of  the  Indiana  Engineering 
Society,  is  professor  of  electrical  en- 
gineering and  director  of  the  engi- 
neering laboratory  at  Purdue  Uni- 
versity, LaFayette,  Ind.  Professor 
Harding  is  a  graduate  of  Worcester 
Polytechnic  Institute,  and  after  test- 
ing work  with  the  General  Electric 
Company  at  Schenectady  became 
electrical  engineer  for  the  Worcester- 
Southbridge  Railway  Company.  In 
1905  he  was  appointed  engineer  for 
the  D.  &  W.  Fuse  Company  at  Provi- 
dence, R.  I.,  and  in  1906  he  served  as 
assistant  professor  of  electrical  engi- 
neering at  Cornell  University.  For 
two  years  thereafter  he  was  a  member 
of  the  Stone  &  Webster  electrical  en- 
gineering staff,  responsible  for  plan- 
ning and  superintending  the  instal- 
lation of  electrical  equipment  for 
many  of  the  electric  light  and  rail- 
way companies  operated  by  that  cor- 
poration. Since  coming  to  Purdue,  in 
March,  1908,  Professor  Harding  has 
continued  in  part  his  appraisal  and 
consulting  engineering  work,  having 
been  called  into  consultation  by  vari- 
ous Indiana  utility  companies.  Pro- 
fessor Harding  is  the  author  of  the 
standard  text-book,  "Electric  Railway 
Engineering."  He  is  a  Fellow  of  the 
A.  I.  E.  E. 

H.  N.  Eastman,  of  Portsmouth,  N.  H., 
has  been  appointed  manager  of  the  com- 
mercial department  of  the  Rutland 
Railway,  Light  &  Power  Company. 


Obituary 

John  J.  Burleigh,  vice-president  of 
the  Public  Service  Corporation  of  New 
Jersey,  died  on  Feb.  18,  at  his  home  at 
Merchantville,  N.  J.,  a  suburb  of  Cam- 
den. He  was  born  in  1855  and  was  a 
telegraph  operator  when  fourteen  years 
old.  Four  years  later  he  was  made 
chief  operator  of  the  Pennsylvania 
Railroad  between  New  York  and  Phila- 
delphia. Mr.  Burleigh  built  the  first 
telephone  system  of  South  Jersey, 
which  in  1880  was  sold  to  the  Bell  sys- 
tem. He  built  the  first  electric  street 
railway  in  the  State  at  Camden  in  1890, 
and  organized  the  Camden  Light  & 
Heating  Company,  which  was  taken 
over  by  the  Public  Service  Corporation. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

n  I  ////•  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

mid  Supplies     Notes  on   Industrial  Activities  and  Business  Methods 


LICENSEES  UNDKK  TUNGSTEN 

INCANDESCENT  LAMP  PATENT 

Kitu-rn  Domestic  Manufacturers  and  Pour  [mpori 
Have    Now   Signed   Agreements   and 
Paid    Back    Damages 

in  accordance  with  the  plan  announced  late  last  tall  and 
reported  In  the  Oct  28  issue  of  the  Blem  nucA]  World,  a 
number  of  independent  lamp  manufacturers  have  been  li- 
ed  under  the  Jusl  &  Hanaman  patent,  owned  by  the 
General  Electric  Company,  to  manufacture  tungsten  incan- 
descent lamps.  To  date  the  number  of  domestic  manufac- 
turers that  have  signed  license  agreements  is  fifteen.  Pour 
importers  of  tungsten  lamps  have  also  Bigned  licenses.  In 
all  cases  the  licensees  have  paid  hack  damages  for  infringe- 
ment of  the  patent  for  all  tungsten  lamps  sold  From  date 
of  issuance  of  patent,  Feb.  27,  L912.  Domestic  manufac- 
turers are  licensed  to  continue  the  manufacture  of  tungsten 
incandescent  lamps.  The  importers  are  licensed  to  sell  only 
such  lamps  of  foreign  manufacture  as  they  now  have  in 
stock.  This  action  automatically  prevents  the  further  im- 
portation of  tungsten   incandescent   lamps. 

A  number  of  other  manufacturers  are  seeking  licenses, 
which  it  is  expected  will  he  issued  as  soon  as  the  necessary 
details  have  been  satisfactorily  arranged.  Manufacturers 
that  have  signed  the  tungsten  lamp  license  agreement  to 
date: 

on  I. amp  Company.  New  York,  N.  Y. 

Davis  Tungsten   Lamp  Company,  Union  Hill,  N.  J. 

Domestic  Tungsten  Lamp  Company,  West  New  York,  N.  J. 

Hy grade  Lamp  Company,  Salem,  Mass. 

Kentucky  Electric  Company,  Owensboro,  Ky. 

Lux  Manufacturing  Company,  Hoboken,  N.  J. 

M.  A  W.  Company,  Springfield,  Mass. 

Re-New  Lamp  Company,  Boston,  Mass. 

Triumph  Lamp  Works,  Union  Hill,  N.  J. 

U.  S.  Incandescent  Lamp  Company,  St.  Louis,  Mo. 

Yacuu-Rite  Lamp  Company,  Chicago,  111. 

V.  &  D.  Electric  Company,  Franklin,  Ohio. 

Vosburgh  Miniature  Lamp  Company,  West  Orange,  N.  J. 

Weehawken   (N.  J.)  Tungsten  Lamp  Company. 

Whitelite  Electric  Company,  New  York  City. 

Importers  who  have  signed  the  tungsten  lamp  license 
agreement  to  date: 

Laco-Philips  Company,  New  York,  N.  Y. 

Morimura  Brothers,  New  Y'ork,  N.  Y. 

C.  D.  Wood  Electric  Company,  New  York,  N.  Y. 

Szel  Import  &  Export  Company,  New  York,  N.  Y. 


FREIGHT  CONGESTION  NOT 

IMMEDIATELY  HURT 

Curtailment  in  Production  of  Raw  Materials,  How- 
ever, Likely  to  Prove  Future  Handicap 
to   Industry 

Although  the  present  freight  congestion  and  consequent 
shortage  of  freight  cars  is  the  most  acute  ever  experienced 
there  is  little  evidence  of  any  added  hardships  being  felt  so 
far  by  Eastern  manufacturers.  Freight  deliveries  are  slow 
and  rather  uncertain,  of  course,  but  they  have  been  in  this 
condition  now  for  the  past  year. 

The  real  effect  of  the  tie-up,  however,  will  undoubtedly 
be  felt  by  the  electrical  manufacturers  some  months  from 
now.  At  present  they  are  for  the  most  part  well  supplied 
with    raw    materials,    but    this    freight    congestion    has    so 


handicapped   raw   material    manufacturers   that   it   is 
evident   that  expected  spring  and  early  summer  delivei 
u  ill  he  further  dela; 

Iron  and  steel  men  have  been  particularly  affected.  Iron 
production  is  now  less  than  capacity  by  a  considerable 
amount,  although  there  are  sufficient  orders  on  hand  to  run 

plants   t"   the   limit  into   1!)1K.      Iron   and   steel   plays  such   an 
important    part    in    the    manufacture    of    electrical    proil 
that    it    is  apparent  that  the  effects  of  the  embargoes,  while 
not  now  felt,  will  make  a  very  real  impression  on  the  market 
later. 

There  are  many  reasons  put  forth  why  the  situation  has 
become  so  serious.  One  factor  is  the  lack  of  sufficient  bot- 
toms to  carry  away  the  vast  stores  of  material  now  await- 
ing export  at  Eastern  ports.  It  is  probable,  however,  that 
the  fundamental  cause  for  the  tie-up  lies  with  the  manufac- 
turers. Large  production  has  become  so  necessary  that 
>pace  formerly  provided  for  storage  facilities  has  been  cut 
down  with  the  result  that  the  freight  cars  in  many  instances 
became  the  only  available  storage  space.  This  has  held  up 
many  cars  that  otherwise  would  have  been  rolling. 


IMPORTS  OF  ELECTRICAL 

MERCHANDISE  INTO  CUBA 

Official    Statistics   Classified   by   Year  and   Products 

According    to   the    Country    in    Which 

They  Were  Manufactured 

Statistics  follow  showing  the  relative  importance  of 
American-made  electrical  goods  in  the  Cuban  market.  Dur- 
ing the  two  years  prior  to  the  war  it  will  be  noticed  Amer- 
ican goods  led  in  machinery  and  wire  imports,  but  were 
second  to  Germany  in  the  imports  of  incandescent  lamps. 
Since  the  war  started,  of  course,  the  importation  of  German 
goods  has  fallen  off  to  a  large  extent.  In  the  other  mar- 
kets the  demand  for  American  goods  lead  other  makes. 


Articles  and  Coun- 
tries Supplying 

1912-13 

1913-14 

1914-15 

Them 

Quantity 

Value 

Quantity 

Value 

Quantity 

Value 

Electric  lamps: 
Austria 

Number 

6,915 

9,111 

4,653 

354,720 

71,729 

11,532 

592 

255,996 

$2,352 
2,640 
615 
70,278 
10,567 
2,392 
229 
50,937 

Number 

16 

9,350 

6,175 

513,487 

28,585 

9,255 

1,000 

126,467 

$6 

1,852 

715 

83,527 

5,492 

1,400 

450 

25,547 

Number 

14,658 

571 

120,505 

71,802 

4,860 

775 

397,665 

$2,075 

France 

Germany 

Netherlands 

127 
29,202 
14,002 

789 

United  Kingdom. . . 
Tinted  States 

295 
67,750 

Tota' 

715,248 

140,010 

694,335 

118,989 

610,836 

114,240 

Copperwire: 

Kilos 
277 

33,188 

2,848 

9,087 

1.030,193 

102 

12,823 

65 

4,706 

370,885 

Kilos 

2,365 

529 

361 

153,212 

489 

20,648 

1,271,315 

1,344 

161 

122 

27,167 

224 

9,057 

442,083 

Kilos 

2,547 

2,016 

331 

784 

6,803 
764.452 

943 

854 

185 

Germany 

Spain 

United  Kingdom. . . 
United  States. ..... 

490 

3,772 
240,837 

Total 

1,075,593 

388,581 

1,448,919 

480,158 

776,933 

247,081 

Electrical  machinery" 

Belgium 

France 

176 
41,711 

3,177 
275,177 

211 
15,877 

2,041 
123,890 

3,737 

100,929 

193 

14,890 

230,931 

1,111 

21,931 

168 

6,277 
98,273 

22,227 

10 

9,535 

42 

18,057 

211,773 

5,178 

11 

5,853 

Spain 

United  Kingdom.  . . 
United  States 

35 

6,919 
89,348 

Total 

320,241 

142,019 

350.680 

127,760 

261,644 

107,344 
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EXPORTS  OF  COMMERCIAL 

ELECTRIC  VEHICLES  GROWING 

High  Price  of  Gasoline  Abroad  and  Lack  of  Gasoline 

Cars,  Owing  to  War  Needs,  Help  Create 

Ddmand  for  Electrics 

Conducted  entirely  by  correspondence,  the  sale  of  Ameri- 
can-made electric  trucks  abroad  is  increasing  at  a  greater 
rate  than  domestic  sales.  From  one  factory  alone,  the 
domestic  agency  sales  of  which  increased  50  per  cent  in 
1916,  as  compared  with  1915,  the  sales  for  export  increased 
by  154  per  cent.  Although  foreign  sales  are  growing  faster 
than  domestic  sales,  there  is  less  effort  by  far  expended 
in  this  field  than  at  home.  There  is  no  personal  representa- 
tion abroad,  the  business  being  conducted  by  local  agents. 
These  agents  develop  the  business,  bearing  the  entire  ex- 
pense of  obtaining  it,  and  when  orders  are  received  trucks 
are  ordered  from  the  manufacturer.  The  foreign  agent  pays 
on  delivery  at  the  dock  in  New  York,  the  same  price  and 
with  the  same  discount,  it  is  understood,  as  the  domestic 
agent. 

It  has  been  noticed  that  the  foreign  agent  is  more  ag- 
gressive than  the  domestic  agent  in  selling  commercial 
electrics.  To  a  certain  extent,  of  course,  the  foreign  field 
naturally  lends  itself  to  the  sale  of  electrics.  The  govern- 
ments at  war  have  practically  commandeered  every  gaso- 
line car  that  would  run,  and  have  made  untiring  efforts  to 
buy  up  all  the  cars  they  could  in  neutral  countries.  There 
is,  therefore,  not  only  a  dearth  of  gasoline  cars,  but  also 
what  is  practically  a  closed  market  for  them.  Also,  gaso- 
line abroad  has  advanced  to  a  much  higher  price  than  is 
to  be  found  in  this  country,  while  the  vehicle-charging  rate 
abroad  is  usually  lower  than  that  found  in  the  United 
States.  The  foreign  agent,  therefore,  can  sell  on  the  basis 
of  operating  cost. 

With  the  exception  of  England,  the  bulk  of  the  foreign 
sales  have  been  for  industrial  service.  In  England,  how- 
ever, the  municipalities  have  purchased  a  number  of  trucks. 
Furthermore,  there  seems  to  be  a  decided  tendency  in  the 
foreign  sales  towards  the  large  capacities. 

Sales  have  been  heavy  in  Australia  and  Africa,  and  espe- 
cially so  in  India.  Sales  to  Canada  are  light,  it  is  under- 
stood, due  to  the  very  large  duty. 


PROPOSED  STANDARDIZATION 

OF  APPLIANCE  PLUGS 

Meeting  of   Manufacturers   Called   by  Wiring  Com- 
mittee of  N.  E.  L.  A.  to  Discuss 
Situation  Broadly 

Standardization  of  electrical  fittings,  devices  and  attach- 
ments is  in  the  air.  Already  considerable  has  been  done 
on  this  account  by  the  manufacturers  on  both  their  own 
initiative  and  that  of  the  trade  and  central  station  industry. 

One  of  the  latest  directions  in  which  this  force  is  working 
is  that  of  appliance  plugs.  Appliance  manufacturers  have 
been-  invited  by  the  wiring  committee  of  the  N.  E.  L.  A., 
R.  S.  Hale,  chairman,  to  attend  a  meeting  at  the  Engineer- 
ing Societies  Building,  New  York  City,  to  frankly  discuss 
the  matter  of  standardizing  on  attachment  plugs.  Neither 
prices  nor  license  arrangements  will  be  discussed  and  no 
definite  action  except  perhaps  to  appoint  subcommittees. 

While  the  wiring  committee  understands  that  in  the 
event  of  plug  standardization  many  manufacturers  will  be 
put  to  great  expense  in  changing  their  designs,  tools,  etc., 
that  it  may  not  be  possible  to  decide  at  once  on  the  best 
design,  and  that  there  may  be  or  are  patents  claiming  to 
cover  some  or  all  of  the  possible  construction,  it  is  firmly 
convinced  that  some  time  in  the  future  there  will  be  a 
standard  form  of  connection  so  that  a  cord  will  fit  the  flat 
iron  of  different  manufacturers,  and  also  will  fit  percolators, 
toasters,  etc.,  of  different  manufacturers.  It  believes  this 
development  is  as  sure  for  the  future  as  the  present  stand- 
ardization of  the  Edison  screw  base  for  lamps. 

It  is  expected  that  as  a  result  of  the  discussion  and 
interchange  of  experience  practically  all  of  the  manufac- 
turers may  agree  on  one  or  more  designs  which  can  be 
standardized. 


CONDITIONS  GOOD  IN  NEW 

ENGLAND  SWITCH  FACTORIES 

No  Appreciable  Slackening  in  Demand  for  Electrical 

Products  Anticipated  Should  United  States 

Enter  the  War 

Improvement  in  the  labor  situation  and  better  deliveries 
are  features  of  note  in  the  switch  manufacturing  field  of 
New  England.  The  release  of  workers  from  some  of  the 
munition  plants,  following  completion  of  orders,  is  benefiting 
the  switch  factories,  some  of  which  are  now  operating  with 
nearly  their  full  complement  of  more  contented  labor. 
Twenty  per  cent  better  deliveries  than  two  months  ago  are 
being  guaranteed  by  one  large  switch  maker  and  yet  few 
signs  of  a  recession  in  orders  appear  among  representative 
concerns.  It  is  the  opinion  of  competent  executives  that 
even  if  this  country  enters  the  war,  there  will  be  no  slacken- 
ing of  the  demand  for  electrical  products  in  any  way  applica- 
ble to  general  power  and  lighting  uses. 

Raw  materials  are  still  difficult  to  obtain  in  part,  notably 
brass,  and  some  delays  in  freight  service  are  encountered. 
Collections  are  on  the  whole  good  with  respect  to  large  job- 
bers, but  some  small  jobbers  overstocked  their  shelves  in 
apprehension  of  further  price  increases  in  the  fall  and  early 
winter,  and  consequently  are  somewhat  pressed  for  ready 
money.  No  further  increases  in  prices  are  in  sight  at  this 
writing.  In  some  cases  the  shortage  in  toolmakers  has 
held  back  development  work,  and  the  scarcity  of  certain 
raw  materials,  notably  sheet  steel,  has  somewhat  retarded 
advances  in  switch-box  design,  but  new  products  are  in 
sight  which  will  add  to  the  safety  features  of  modern  wiring 
installations  as  soon  as  raw  materials  sufficient  for  mass 
production  can  be  procured.  Relations  with  jobbers  at  this 
time  appear  excellent,  and  the  outlook  is  attractive. 


LARGE  SALE  OF  COPPER 

AT  TOP  NOTCH  PRICES 

Trade   Surprised   That   So   Much   of  the   Red   Metal 

Was  Available  for  First  Half 

Year  Delivery 

High  prices  of  copper  have  brought  to  light  supplies  of 
the  red  metal  that  were  not  known  to  exist.  It  had  been 
generally  supposed  that  practically  all  of  the  first  half 
copper  had  been  contracted  for  by  consumers.  However,  it 
is  reliably  reported  that  sales  last  week  totaled  between 
25,000,000  and  30,000,000  lb.,  mostly  in  large  lots.  Several 
sales  of  small  lots  were  reported  at  prices  a  cent  or  two 
above  market  quotations. 

Buyers  are  still  disinclined  to  anticipate  their  needs  very 
far  in  advance.  Most  of  the  buying  now  is  for  early  sum- 
mer delivery. 

Market  quotations  on  Tuesday  for  electrolytic  were  as 
follows,  showing  a  slight  increase  over  last  week:  Febru- 
ary, 36.25  cents;  March,  36.25  cents;  second  quarter,  34.5 
cents;  third  quarter,  31.5  cents;  fourth  quarter,  30.25  cents. 


NEW  YORK  METAL  MARKET  PRICES 

, Feb.  13 N  , Feb.  19 > 

Selling  Price  Selling  Price 

Bid  Asked  Bid  Asked 

Copper  £        s     d  £        s     d 

London   standard   spot 138     0     0  140     00 

Prime  Lake      33.00      to  84.00+  35.00  to35.50t 

Electrolytic    34.00      to  35.00+  36.00  to  36. 50t 

Casting  30.50      to  31. .".of  82.60  to  33.50+ 

Copper  wire  base 40.50      to  41.50+  41.50  to42.50+ 

i  ead  s-:'"  s  "'" 

Nickel    50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,    spot    ■■  i  n..;;  14 1  10.55  to  10.67 %t 

Tin     straits    53.2  49.001 

Aluminum,  98  to  99  per  cent.. 51. 00      to53.00t  51.00  to  53. 00t 

OLD  METALS 

Heavj    copper    and    wire    26.00      to  27.00t  26.00  to  27. 50| 

Brass    heavy      15.50      to  I6.00f  16.00  to  17. 00f 

Brass    light       12.00      to  18.00+  18.00  to  13.50+ 

Lead, 'heavy 7.50       to    7.75+  7.50  to    7.75+ 

Zinc,    scrap  7.50       to     7.75+  7.50  to     7.751 

COPPER  EXPORTS 
Total   tuns   to    Feb.    19 

fNominal. 
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NEW   APPARATUS   AND   APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers1  Products 

Is,,/  iii  ih,    Electrical  Field 


Automatic  Temperature 
Controllers 

The  Bristol  Company,  of  Waterbury, 
Conn.,  lias  developed  i  line  of  automatic 
temperature  controllers  for  kras  and  oil 
fired  ami  electrically  heated   furnaces. 


FIG.    1 — INTERIOR    VIEW    OF    CONTROLLING 
ELEMENT  OF  THERMO-ELECTRIC  TYPE 

The  principle  of  operation  of  these  tem- 
perature controllers  is  to  use  three 
elements:  a  measuring  element,  a  con- 
tacting element  and  an  operating  ele- 
ment. 

The  measuring  element  consists  of  a 
number  of  different  types  of  Bristol 
electric  pyrometers  and  thermometers; 
notably  the  Bristol  thermo-electric 
pyrometer  with  Weston  millivoltmeter 
movement  and  patent  Bristol  separable 
couples,  also  the  Bristol  vapor-filled 
type  of  thermometer,  which  is  very  ex- 


FIG.  2 GAS  AND   AIR  VALVE 

tensively  used  for  recording  tempera- 
tures. The  controlling  element  is  com- 
bined with  the  measuring  element  and 
consists  primarily  of  a  patented  elec- 
trical contact  closing  device,  which 
operates  at  predetermined  high  and  low 
temperatures,    and    by    means    of    this 


elect  i  ical  circuits  are  closed  or  opened, 
tluis  energising  or  disconnecting  the 
operating  element. 

'l'h.  element  consists  of  the 

device  which  actually  regulates  the  heat 
supply  in  the  Furnace;  as  for  instance, 

in    the    ease    of    B    gas-fired    furnacr,    a 

pair  of  electrically  operated  gas  and  air 

valves,  and  in  the  ease  of  an  electric 
furnace  it  consists  of  a  special  relay 
switch,  opening  and  closing  the  circuits 
of  the  heating  element  of  the  furnace. 

An  interior  view  of  the  controlling 
element  of  the  thermo-electric  type  is 
shown  in  Fig.  1,  from  which  it  may  be 
Been  that  the  indicating  arm  is  com- 
pletely insulated  from  the  operating 
circuits.  The  contacting  device  is  ab- 
solutely frictionless.  These  Bristol 
thermo-electric  temperature  controllers 
can  be  furnished  for  all  temperatures 
up  to  3000  deg.  F.,  and  with  high-re- 
sistance movements  for  use  either  with 
base  or  precious  metal  couples. 

In  Fig.  2  is  shown  one  of  the  special 
gas  and  air  valves,  two  of  which  are 
used  in  connection  with  gas  furnaces  if 


FIG.     3 — INTERIOR    VIEW    OF    VAPOR    TYPE 
THERMOMETER-THERMOSTAT 

air  is  supplied  at  a  pressure,  and  both 
gas  and  air  valves  are  operated  simul- 
taneously so  as  to  insure  having  the 
proper  mixture  at  all  times.  An  in- 
terior view  of  a  vapor  type  Bristol 
thermometer-thermostat  is  shown  in 
Fig.  3.  Both  the  high  and  low  contacts 
are  shown  in  this  illustration,  but  with 
the  Bristol  automatic  electrical  con- 
trolling valves  for  both  gas  and  air 
supply,  only  one  contact  is  required. 


to     increa  e     the    contact     drop    ;it    the 

it    is  therefore  offered  as  a 

substitute  for  sand  paper  as  a  com- 
mutator cleaner.  The  manufacturer 
makes  the  particular  claim  that  this 
product  is  not  a  lubricant,  and  is  not 
a  commutator  compound,  and  contends 
that  modern  machines  with  proper 
brushes  do  not  require  the  use  of 
lubricants  if  they  are  properly  cleaned. 


Screwless  Switch  Boxes 

A  screwless  switch  box  which  the 
manufacturer,  the  A.  B.  Wilson  Com- 
pany of  Cleveland,  Ohio,  claims  provides 
for  all  the  requirements  of  the  con- 
tractor's work,  is  shown  in  the  accom- 
panying illustration.  This  box  can  be 
used  for  old  or  new  work  by  reversing 
the  ear  from  the  up  to  the  down  posi- 
tion, which  provides  a  correct  position 
of  the  box.  When  the  ear  is  up  so  that 
the  box  can  be  used  in  old  work  the 
lug  which  holds  the  switch  screw  for 
the  other  position  is  bent  back  with  a 
pair  of  pliers,  thus  eliminating  the 
necessity  for  cutting  away  any  of  the 
fastening-screw  space  in  the  wall  and 
leaving  a  perfect  clearance  for  the  box 
into  the  opening.  The  small  rivet  or 
burr  which  holds  the  ear  in  position  is 
offset  at  the  two  ends  so  that  only  one 
wood  screw  in  each  end  will  lock  the 
ear  securely  and  hold  the  box  rigid. 

The  boxes  may  be  ganged  up  to  any 
length  with  a  perfect  register  of  the 
switches  on  the  plate.  The  boxes  come 
together  and  lock  securely  and  there  is 
no  wall  between  to  interfere  with  the 
passage  of  the  wires  from  one  switch 
to  the  next.  When  the  boxes  are  ganged 
and  placed  in  position  on  the  wall  the 
holding  screws,  even  if  only  used  in 
the  end  boxes,  provide  against  any  box 
in  the  gang  losing  its  position,  but  a 


Commutator  Cleaner 

The  Dyno  Utilities  Manufacturing 
Company,  608  South  Dearborn  Street, 
Chicago,  is  marketing  a  commutator 
cleaner  in  paste  form.  This  cleaner  is 
put  up  in  tin  boxes  of  1-oz.  size,  which 
are  packed  in  cartons  containing  six 
boxes.  It  is  claimed  that  it  will  re- 
move all  the  dirt,  oil  and  grease  from  a 
commutator  and  clear  itself  from  the 
surface  at  the  same  time,  leaving 
nothing  on  the  face  of  the  commutator 


SWITCH    BOXES    FOR    OLD    OR    NEW    WORK 

further  safeguard  against  this  is  pro- 
vided in  the  manner  in  which  the  lug 
of  one  box  passes  through  the  opening 
in  another  and  makes  possible  riveting 
the  boxes  together  at  this  point  by  a 
few  taps  with  a  hammer. 

These    boxes    are    sold    two    way? — 
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either  complete  with  two  side  walls,  or 
as  spacers  only  without  side  walls,  this 
effecting  considerable  saving  when 
boxes  are  used  in  gangs.  They  are  all 
furnished  so  that  the  knockouts  are 
removed    from    the    inside    of   the    box. 


Motor-Driven  Ironing 
Machine 

The  Horton  Manufacturing  Company 
of  Fort  Wayne  Ind.,  has  placed  on  the 
market  a  motor-driven,  gas-heated, 
household-type  ironing  machine,  which 


Oil  Drying  and  Purifying 
Outfit 

Both  moisture  and  impurities,  it  is 
claimed,  may  be  effectively  and  econom- 
ically removed  by  passing  transformer 
oil  through  the  oil-drying  and  purify- 
ing outfit  shown  in  the  accompanying 
illustration.  In  this  outfit,  the  oil  to 
be  purified  is  forced  through  several 
layers  of  specially  prepared  filter  paper. 
The  sediment  is  strained  out  by  the 
first  layer  of  paper  and  moisture  is 
taken  up  by  the  capillary  action  of  the 
paper. 

The  complete  outfit  consists  of  filter 
press,  motor,  pump,  oil  strainer,  press- 
ure gage,  and  piping.  The  filter  press 
proper  is  made  up  of  a  series  of  fiat 
cast-iron  plates  and  frames  assembled 
alternately,  with  the  filter  papers  be- 
tween them,  as  shown  in  Fig.  2.  By 
means  of  a  screw  and  lever  and  a  mov- 
able cast-iron  end  block,  the  plates, 
frames  and  papers  are  forced  tightly 
together.  Except  for  a  carefully  ma- 
chined rim  around  the  edge,  which 
serves  to  form  a  joint  to  prevent  the 


by  holes  A  in  the  frames,  plates  and 
filter  papers  enters  by  means  of  the 
opening  a  in  the  frames  and  fills  each 
of  the  chambers  formed  between  each 
set  of  two  filter  packs.  From  these 
chambers  there  is  no  outlet  opening 
and  the  oil  is  consequently  forced 
through  the  filter  papers  that  form  the 
sides  of  the  chambers.  The  filter  paper 
thus  takes  up  all  the  moisture  and 
screens  out  all  sediment  from  the  oil. 
After  passing  through  the  filter  paper, 
the  oil  flows  along  the  grooves  formed 


HOUSEHOLD    TYPE    OF    IRONING    MACHINE 

provides  an  ironing  surface  42  in.  wide, 
making  the  machine  capable  of  handling 
large  pieces  as  well  as  small  ones.  The 
entire  machine  occupies  a  floor  space 
about  5  ft.  long  by  2  ft.  wide  and 
stands  about  4  ft.  over  all,  above  the 
floor.  The  chief  features  claimed  for 
the  machine  are  that  it  is  noiseless; 
it  is  rapid  in  operation;  its  ironing 
surface  retains  heat;  it  has  a  wide 
space  between  the  ironing  shoe  and  the 
roll  to  prevent  burning  the  goods;  it 
is  operated  by  a  foot  lever;  and  the 
tension  regulator  is  conveniently  located. 


Electric  Heating  Pad 

The  pad  shown  in  the  accompanying 
illustration  is  composed  of  coils  of  as- 
bestos-covered wire  and  equipped  with 
two  thermostats  which  control  the  heat 
and  keep  it  at  an  even  temperature. 
It  is  covered  with  eiderdown  and  is  flex- 


FIG.    2 — ASSEMBLY    OF    ONE    FILTER-PRESS 
PLATE    AND    ONE    FILTER-PRESS    FRAME 

escape  of  the  oil,  the  plates  are  cast 
with  small  pyramids  on  both  surfaces. 

The  plates  and  frames  are  cast  with 
holes  A  and  B  in  two  of  the  corners. 
When  the  plates  and  frames,  with  the 
filter  papers  between  them,  are  assem- 
bled, the  holes  A  and  B  form  respective- 
ly the  inlet  and  outlet  for  the  oil.  Cored 
openings  a  and  b  connect  respectively 
with  the  holes  A  in  the  frames  and  the 
holes  B  in  the  plates. 

The  oil  entering  under  pressure  at 
the  top  corner  through  the  inlet  formed 


FIG.  3 — ELECTRIC  DRYING  OVEN,  OPEN 

by  the  pyramid  surface  to  the  opening 
b  in  the  corner  of  the  plates  and  thence 
out  through  the  outlet  B.  The  pyramid 
surface  is  well  adapted  for  its  purpose, 
it  is  said,  as  the  tops  of  the  pyramids, 
being  flush  with  the  rim  of  the  plates 
and  spaced  close  together,  support  the 
filter  paper  against  the  working  press- 
ure, and  the  grooves  readily  permit  the 
oil  to  pass  through.  This  outfit  is 
made  by  the  Westinghouse  Electric  and 
Manufacturing  Company. 

A  Westinghouse  electric  oven  for  dry- 
ing the  filter  paper  before  use  in  the 
filter  press  is  shown  in  Fig.  3.  The 
oven  is  substantially  built  of  sheet-iron 
with  double  walls.  Adjustable  slides 
are  provided  in  the  top  of  the  oven  for 
regulating  the  temperature  and  the  cir- 
culation of  air  through  the  oven.  The 
filter  papers  are  held  in  a  vertical  posi- 
tion in  a  rack  and  supported  by  rods 
through  the  holes  in  the  corners  of  the 
papers.  When  the  door  in  the  front  of 
the  oven  is  opened,  the  rack  may  be 
withdrawn  and  the  filter  paper  conveni- 
ently inserted  or  withdrawn.  The 
paper  should  be  dried  for  about  twen- 
ty-four hours  before  being  used,  but 
this  time  can  be  decreased,  depending 
upon  the  condition  of  the  paper  and 
decree  of  heat. 


EIDERDOWN    COVERED    HEATING    PAD 

ible,  enabling  it  to  be  applied  to  any 
part  of  the  body.  The  pad  is  9  in.  by 
12  in.,  equipped  with  10  ft.  of  cord  and 
a  Hubbell  attachment  plug.  The 
Standard  Electrical  Appliance  Com- 
pany of  Beverly,  N.  J.,  is  the  maker 
of  this  appliance. 


FIG.    1 — OIL   DRYING    AND    PURIFYING    OUTFIT 


Trade  Notes 


=J] 


i  1:1.  ■  .v    MAN! 
I 

1 

lh.      w 

i ;     ii     1 1  \ 

u  a  K  m.hiiii... 

'  11    1:1, .  ti 
at   the  rii. i. ..I.  Iphla  o 

THE      HENKICH      REFLECTOR      COW 
PANY.     INC.,     h  movi  il     mi.,     n.  w 

142    w  ■    i    Thirty-first    Street, 
impanj    m 
claltj  ii.'.i  mirror  gla 

'  htlng,  bank  screen  lightln 

window  and  show  case  lighting. 

i'     \    QARRETT,  uiin  tor  the  past    tour 

has   been   publicity   manager   tor    the 

Buseh  Com- 

panj    of  Si     Louis,  ha  ti   to  accept  a 

>n    \\  uli    the    Boston    I  Mass.)     Belting 
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Diesel    Engine    Company    Mr,    Garrett    was 

manager  of  the  Twinplex  Sales  Company. 

PEAB<  >D1 .  kick  A  WILSON,  electrical 
engineers,  Johannesburg,  announce  thai 
Philip  Herd  of  Johannesburg,  having  now 
entered  Into  partnership  with  them,  thej 
shall  henceforth  cease  to  trade  under  the 
name  of  Peabody,  Rice  A  Wilson.  The  title 
of  the  new  ftrm  will  be:  Rice,  Wilson  & 
Hon!.  Mr.  Herd  has  been  associated  with 
the  South  African  interests  of  the  British 
Thomson-Houston  Comnany,  Ltd.,  of  Rug- 
by, and  the  General  Electric  Company  of 
Schenectady,   x     v. 

I  MBSTON  resigned  as  first  vice- 
president  of  the  Emerson  Electric  Companj 
at  a  meeting  of  the  directors  held  on  Feb 
t».  He  resigned  as  an  officer  of  the  com- 
panj because  he  intends  to  devote  his  en- 
tire tune  to  other  business  interests.  He 
will  remain  on  the  board  of  directors  of 
the  company.  The  directors  re-elected  H 
L  Parker  president.  The  following  were 
elected  vice-presidents:  T.  M.  Meston,  K  L 
Whittemore,  H.  I.  Pinch  and  E.  L.  Bark- 
house. 

WILLIAM  J.  HAMMER,  consulting  elec- 
trical engineer,  announces  the  removal  of 
his  office  to  55  Liberty  Street,  New  York 
City — suite    2510,    Liberty    Tower    Building. 

THE  HESS-BRIGHT  MANUFACTUR- 
ING COMPANY  announces  the  opening  of 
two  branch  sales  offices — one  for  the  east- 
err,  portion  of  the  country  at  1974  Broad- 
way. Xew  York,  and  one  for  the  central 
section  at  1036  Guardian  Building,  Cleve- 
land, Ohio.  H.  E.  Brunner  is  in  charge 
Of  the  Xew  York  office.  The  Cleveland 
othce  is  under  the  direction  of  R.  E  Clin- 
gan. 

FARNHAM  YARDLBT,  son-in-law  of 
the  late  Alfred  B.  Jenkins,  and  formerly 
vie,-]. resident  of  Jenkins  Bros.,  has  been 
elected  president  of  the  companv  to  fill  the 
vacancy  caused  by  the  death  of  Mr.  Jen- 
kins. Frank  T.  Swain,  general  manager  of 
the  company,  was  elected  vice-president 
Samuel  Laird,  manager  of  the  Philadelphia 
business,  has  been  elected  a  director  to 
fill  the  vacancy  in  the  board. 

P.  &  B.  MANUFACTURING  COMPANY 
Milwaukee.  Wis.,  had  its  main  plant  de- 
stroyed by  fire  on  Feb.  5  with  a  loss  of 
about  $35,000.  Arrangements  are  being 
made,  the  company  announces,  to  build  a 
new  plant,  80  ft.  by  3no  ft.  The  companv 
expects  to  have  the  new  plant  in  operation 
within  sixty  days. 

VAN  DORN  &  DUTTON  COMPANY, 

Cleveland,  Ohio,  recentlv  moved  into  its 
new  factory.  The  main  factory  building  is 
constructed  of  two  sections,  trie  front  sec- 
tion, 50  ft.  by  250  ft.  and  two  stories  high 
and  the  rear  section  SO  ft.  by  250  ft.,  built 
on  one  floor.  At  the  rear  of  this  section 
is  a  large  sub-story  room  which  it  is 
intended  to  incorporate  in  the  next  section 
of  the  factory  to  be  built.  It  is  the  inten- 
tion of  the  company  to  add  sections  in  this 
manner  until  the  extent  of  the  buildiner  has 
been  reached. 

UNION  METAL  MANUFACTURING 
COMPANY,  Canton.  Ohio,  at  its  recent 
annual  meeting  granted  a  bonus  of  ap- 
proximately 6  per  cent  of  their  vear's 
wages  to  the  employees  who  have  been  in 
the  service  five  years  or  more.  In  addition 
to  the  regular  dividend,  the  companv  de- 
clared an  extra  cash  dividend  which  repre- 
sents the  largest  dividend  ever  made  bv 
the  company.  The  annual  report  showed 
a    greatly    expanded    business    during    lPlfi. 
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MOTORS.     "Manager  Wis,"  is  the  title  of 
i  i  ion  of  a.i\  .ri  isements  and  d 
small  motors  and  their  uses  recently  issued 
Westlnghouse    Electric   &    Manufac- 
1  lompanj   as  an  edition  of  a  publica- 
tion issued  by  that  company  under  the  title 
"Small    Motors."      This    pamphlet,    which    is 
profu  ely  illustrated,  brings  out  the  advan- 
tages   of    small    alternating-current    and    di- 
rect-current  motors,   describing  the  applica- 
tion  and   construction   of  each. 

STARTERS.  -Auto  starters  for  induction 
motors  embodying  the  latest  developments 
arc  thoroughly  explained  and  illustrated  in 
1610,  Just  issued  by  the  Westing- 
house  Electric  &  Manufacturing  Company. 
The  particular  features  of  construction  are 
brought  out  and  illustrated,  and  a  view  of 
the  auto  starter  installed  is  shown. 

CONTROLLERS.  —  Leaflet  3956,  issued 
by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  covers  direct-current  mag- 
netic controllers  for  steel  mill  and  crane 
service.  Uses  of  this  type  of  controller, 
together  with  diagrams  of  connections  and 
illustrations  of  the  controllers,  are  given. 

RANGES. — The  Westinghouse  Electric  & 
Manufacturing  Company  has  just  issued  a 
number  of  leaflets,  Nos.  3928,  3929,  3932, 
3935  and  3942,  covering  the  automatic  and 
non-automatic  electric  ranges  built  by  this 
company.  The  particular  features  of  con- 
struction and  operation  are  given,  together 
with  photographs  showing  the  range  in  op- 
era tion. 

I  LA  I KW  AY  ACCESSORIES.— Accesso- 

ries for  use  on  railways,  including  circuit- 
breakers,  fuse  boxes,  resistors,  connectors, 
receptacles  and  plugs  are  described  and 
illustrated  in  Catalog  5-B,  just  issued  bv 
the  Westinghouse  Electric  &  Manufacturing 
Company  as  a  section  of  its  General  Sup- 
ply Catalog.  In  addition  to  these  accesso- 
ries, illustrations  are  also  given  of  the 
Rico  Coasting:  Time  Recorder,  which  re- 
cords the  actual  number  of  minutes  that  an 
electric  car  or  train  is  operated  while 
coasting,  without  the  use  of  power  or 
brakes. 

PIPE  FITTINGS— The  Selah  Manufac- 
turing Company  of  Newark,  N.  J.,  is  dis- 
tributing additional  leaves  Nos.  6,  6A,  7, 
10,  11,  11A  and  12  and  a  new  price  list  and 
discount  sheet  to  supersede  those  now  in 
the  present  catalog.  These  leaves  are 
descriptive   of  this   company's   pipe   fittings. 

SWITCHBOARD.— The  Stone  Base  & 
Panel  Company,  Columbus.  Ohio,  has  pre- 
pared a  leaflet  descriptive  of  its  "Stonol," 
which  is  a  substitute  for  slate  or  marble. 

MOTORS.— The  Universal  Motor  Com- 
pany of  Oshkosh,  Wis...  has  prepared  an  at- 
tractive calendar.  This  companv  makes 
marine  motors  and  small  lighting  plants. 

FAX'S.— The  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh, 
Pa.,  is  distributing:  catalog  8-A,  descriptive 
of  its  fans  for  the  season  of  1917. 

FAX'S. — The  Crucet  Manufacturing  Com- 
pany, 25fi  West  Twenty-eighth  street.  New 
York  City,  is  distributing  an  illustrated 
folder  descriptive  of  the  Crucet  fan  stands 
in  period  designs  suitable  for  city  or  coun- 
try   homes. 

SWITCHES.— Bulletin  No.  45  has  been 
issued  by  the  Detroit  (Mich.)  Fuse  &  Manu- 
facturing Company,  describing;  its  "Square 
D"   steel   inclosed   motor   starting   switches 
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THE  HOLLAND  MACHINE  COMPANY 
has    Sled    articli  itlon    under 

the  laws  of  the  stale  (,i  Delaware  tor 
the  purpose  of  manufacturing  electric  mo- 
tors ami  electric  machinery  of  all  kinds 
The    Incorporators   are:      Leonard    L.    Wet- 

re,   Frank   W.   Walton  and   Alexander   n 

Jackson,   all  of  New  York,  N.  Y. 

THE  FRIENDSHIP  (N.  Y.)  LIGHTING 
CORPORATION  has  been  incorporated  by 
M.  A.  White,  J.  K.  Ilopsou  and  G.  Wishart, 
L01  Park  Avenue,  New  York,  N.  Y.  The 
company  is  capitalized  at  $50,000  and  pro- 
poses to  supply  electricity  for  lamps,  heat- 
ers  and   motors. 

THE  BUFFALO  ELECTRIC  COMPANY 
of  Bellefonte,  Pa.,  has  been  incorporated 
with  a  capital  stock  of  $5,000  to  operate  in 
Perry  County.  A.  J.  Musser  of  Clearfield, 
Pa.,   is   treasurer. 

THE  LIVERPOOL  ELECTRIC  COM- 
PANY of  Bellefonte,  Pa.,  has  been  incor- 
porated with  a  capital  stock  of  $5,000,  to 
operate  in  Perry  County.  A.  J.  Musser  of 
Clearfield  is  treasurer. 

THE  LIA'ERPOOL  TOWNSHIP  ELEC- 
TRIC COMPANY  of  Bellefonte,  Pa.,  has 
been  granted  a  charter  with  a  capital  stock 
of  $5,000.  A.  J.  Musser  of  Clearfield  is 
treasurer. 

THE  SIXTH  CITY  LIGHT  COMPANY  of 
Loraine,  Ohio,  has  been  incorporated  with 
a  capital  stock  of  $5,000  by  Joseph  Mor- 
genstein,  S.  Salz,  Aaron  Hesnik,  A.  Lertz- 
man  and  J.  Spielman. 

THE  KOSSE  (TEX.)  LIGHT  &  POWER 
COM  FA  NY  has  been  incorporated  by  L.  T. 
Gibbs,  W.  D.  Allen  and  W.  E.  Allen,  all  of 
Kosse.  The  company  is  capitalized  at 
$12,000. 

THE  LA  CEXTER  (KY.)  LIGHT  & 
POWER  COMPANY  has  been  organized  to 
operate  an  electric  plant  in  La  Center.  S. 
T.  Payne  is  president. 

THE  LA  CROSSE  (IND.)  ELECTRIC 
COMPANY  has  been  organized  with  a  cap- 
ital stock  of  $5,000  by  Charles  Kimble  of 
La  Crosse. 

THE  HEBRON  (IND.)  LIGHT  &  SERV- 
ICE COMPANY  has  been  incorporated  with 
a  capital  stock  of  $25,000  by  George  W. 
Giddley,  J.  F.   Cole  and  George  A.  Harrop. 

THE  HARTSVILLE  (TENN.)  LIGHT  & 
ICE  COMPANY  has  been  chartered  with 
a  capital  stock  of  $10,000  by  C.  M.  Gwinn, 
L.  T.  Littleton  and  others. 

THE  CAMBRIA  (ILL.)  LIGHT,  HEAT  & 
POWER  COMPANY  has  been  chartered 
with  a  capital  stock  o%..  $2,500  to  supply 
electrical  service  in  Cambria.  J.  J.  Thomas 
is  manager  of  the  company. 

THE  GEIER  MANUFACTURING  COM- 
PANY  of  Cleveland,  Ohio,  has  been  in- 
corporated by  Ralph  W.  Edwards,  Corinne 
Altshouse,  William  J.  Coughlin  and  others. 
The  company  is  capitalized  at  $25,000  and 
proposed  to  manufacture  and  deal  in  elec- 
trical appliances. 

THE  FAIRBANKS  STORAGE  BATTERY 
COMPANY"  of  Bridgeport,  Conn.,  has  been 
incorporated  with  a  capital  stock  of  $25,000 
to  do  a  general  electrical  business.  The 
incorporators  are:  Joseph  S.  Fairbanks, 
E.  F  .Meyer  and  Thomas  P.  Thompson,  all 
of  Stamford,   Conn. 

THE  ECONOMY  APPLIANCE  COM- 
PANY" of  Marlboro,  Mass.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000 
to  manufacture  and  deal  in  gas  and  electri- 
cal appliances.  The  officers  are  :  Benjamin 
E.  Larned,  president ;  Joseph  W.  Matthews, 
treasurer,  and  Thomas  A.  McAvoy,  clerk, 
all  of  Worcester,  Mass. 
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New  England 


CHICOPBB,  MASS. — Kids  will  be  re- 
ceived by  John  C.  Gray,  superintendent  of 
schools,  Chlcopee,  Mass.,  until  March  6  for 
erection  of  high  school  building',  including 
plumbing,  healing  and  electric  work.  A 
deposit  of  $50  will  be  required  for  general 
plans  and  $15  for  plumbing,  heating  and 
electric  plans,  respectively,  which  may  be 
obtained  at  the  ollice  of  the  superintendent 
of  schools. 

WHITINSVILLE,  MASS.  —  The  Paul 
Will  tin  Manufacturing  Company  lias  award- 
ed a  contract  to  the  Worcester  Suburban 
Electric  Company  of  Uxbridge  to  install 
electric   lamps   in   160   of   its   tenements. 

MIDDLETOWN,  CONN.— The  Franklin 
Electric  Company  has  recently  purchased 
property  adjoining  its  plant  on  Hamlin 
Street  and  contemplates  extensions  which 
will   double   the   output   of   the   plant. 


Construction 

News  of  Projects,  Plans,  llids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

BINGHAMTON,  N.  Y.— Plans  are  being 
revived  for  the  construction  of  an  electric 
railway  from  Binghamton  to  Utica.  Fran- 
chises granted  in  1907  have  been  renewed. 
The  plans  provide  for  the  construction  of 
a  large  power  plant  at  Whitney's  Point. 
Thomas  McBride  of  Clinton  is  interested. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceied  at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  until  Feb.  27  for  furnishing  at  the  navy 
yard.  Brooklyn,  N.  Y.,  telephone  switch- 
boards, mechanical  telegraphs  and  tele- 
phones. Blank  proposals  may  be  obtained 
upon  application  to  the  navy  pay  office  or 
the  above  bureau. 

GENEVA,  N.  Y. — The  City  Council  has 
appointed  a  committee  to  make  investiga- 
tions relative  to  the  installation  of  a  munici- 
pal electric-light  plant  in  Geneva. 

NEWBURGH,  N.  Y. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  ar- 
chitect, Treasury  Department,  Washing- 
ton, D.  C,  until  March  7  for  plumbing  re- 
pairs, conduit  and  wiring  system,  lighting 
fixtures,  etc.,  for  the  United  States  Post 
Office  at  Newburgh,  N.  Y.  For  details  see 
proposal  columns. 

NEWPORT,  N.  Y.— The  Newport  Electric 
Light  &  Power  Company,  it  is  reported, 
contemplates  extensions  to  its  transmission 
lines.     George  T.  Woodin  is  treasurer. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  Col.  J.  M.  Carson,  depot  quarter- 
master, U.  S.  A.,  New  York  City,  until  Feb. 
26  for  cable,  coils,  conduit,  electric  switches. 
etc.  For  further  information  apply  to  the 
above    office. 

NEW  YORK,  N.  Y.— The  property  at  77 
and  79  Murray  Street  has  recently  been 
purchased  by  the  Interborough  Rapid 
Transit  Company,  on  which  will  be  erected 
a  substation,  to  be  used  jointly  by  the 
Interborough  company  and  the  Brooklyn 
Rapid  Transit  Company  to  supply  energy 
to  operate  the  new  subway  lines  and  the 
present  elevated  railway  lines. 

SARANAC  LAKE,  N.  Y.— The  Paul 
Smith  Electric  Light,  Power  &  Railroad 
Company  has  petitioned  the  Public  Service 
Commission  for  permission  to  exercise  a 
franchise  to  erect  and  operate  an  electric 
distributing  system  in  Jay. 

WALDEN,  N.  Y. — The  Wallkill  Valley 
Electric  Light  &  Power  Company  has  peti- 
tioned the  Public  Service  Commission  for 
permission  to  erect  electric  transmission 
lines  in  the  towns  of  Montgomery  and 
Crawford  and  the  exercise  of  rights  and 
privileges  under  franchises  granted  by  those 
towns. 

AMBLER,  PA.— The  Borough  Council  is 
considering  improvements  to  the  street- 
lightine  system.  The  present  contract  ex- 
pires  March   4. 

BRADFORD.  PA. — The  Bradford  Electric 
.^ight  &  Power  Company  has  been  award- 
ed a  contract  to  install  a  new  lighting  sys- 
tem in  the  business  district.  Nitrogen- 
fiiTed  lamps  of  400  cp.  will  be  used. 

MARS,  PA. — Bids  will  be  received  by  the 
board  of  school  directors,  Mars,  until  March 
1  for  construction  of  high  school  building. 
Separate  bids  to  be  submitted  for  heating, 
plumbing  and  wiring.  W.  G.  Eckles  of  New 
Castle    is   architect. 

OSTERBURG,  PA. — Notice  has  been 
given  that  application  will  be  made  for  a 
charter  for  the  Osterburg  Light  &  Power 
Company,  which  proposes  to  construct  a 
power  plant  to  supply  electricity  in  St. 
Clairsville,  Osterburg,  Imler,  King,  Clays- 
burg,  Sarah  Furnace,  Sprowl  and  surround- 
ing territory  in  Bedford  and  Blair  Counties. 
W.  H.  Rohm,  John  H.  Zinn  and  others  are 
interested. 

PHILADELPHIA,  PA— The  branch  line 
of  the  Pennsylvania  Railroad  from   Seward 


to  Gallitzin,  it  is  reported,  will  be  equipped 
for  electrical  operation,  the  same  system  as 
on    the    Paoli    fine    to    be    used. 

PHILADELPHIA,  PA.— Charles  Christos, 
2821  Helen  Street,  is  contemplating  the 
construction    of   a   power   plant    to   operate 

m  textile  mill,  to  be  erect. 
Hunting  Park  Avenue  and  Stockley  Street. 
WAYNESBORO,  PA.— Notice  has  been 
given  that  application  will  be  made  to  the 
Public  Service  Commission  soon  by  the 
Antrim  Township  Electric  Company,  the 
Guilford  Township  Electric  Company,  the 
Quincy  Township  Electric  Company,  the 
Washington  Township  Electric  Company 
and  the  Waynesboro  Electric  Light  & 
Power  Company  for  a  certificate  of  public 
convenience  and  for  approval  of  the  com- 
mission to  merger  and  consolidate  their 
properties,  franchises,  etc.,  into  a  corpora- 
tion to  be  known  as  the  Waynesboro  Elec- 
tric Company. 

YORK  HAVEN,  PA.— The  York  Haven 
Water  &  Power  Company  is  contemplating 
the  construction  of  a  dam  across  the  east- 
ern channel  of  the  Susquehanna  River  near 
the  present  dam  to  increase  the  water 
power  facilities. 

ABSECON,  N.  J. — Steps  have  been  taken 
by  local  business  men  to  establish  an  elec- 
tric-light plant  in  Absecon.  If  the  contract 
for  lighting  the  new  Absecon-Atlantic  City 
Boulevard  can  be  obtained,  it  is  said,  the 
proposition    is   assured. 

BAYONNE,  N.  J. — The  Public  Service 
Electric  Company  has  acquired  a  site  at 
Thirty-sixth  Street  and  Broadway  on  which 
it  will  erect  a  new  building,  to  cost  about 
$75,000. 

CLAYTON,  N.  J. — The  local  electric-light 
nlant,  we  are  informed,  was  not  purchased 
bv  the  South  Jersey  Gas  Company,  as 
stated  in  the  issue  of  Feb.  10.  The  plant 
has  been  purchased  by  the  Electric  Com- 
pany'of  New  Jersey  and  has  been  made  a 
part  of  its  system.  The  general  office  of 
the  Electric  Company  is  at  Pitman.  The 
company  is  a  subsidiary  of  the  American 
Railways  Company  of  Philadelphia,  Pa. 

JERSEY  CITY,  N.  J.— Extensive  addi- 
tions will  be  made  to  the  power  plant  of 
the  Union  Terminal  Cold  Storage  Company 
on  Twelfth  Street,  and  also  improvements 
to  the  present  power  station,  in  connection 
with  the  erection  of  a  new  eight-story 
(100  ft.  by  100  ft.)  cold  storage  plant.  T. 
Adams   is  president. 

NEWARK,  N.  J.— The  alms  committee 
of  the  City  Council  is  planning  to  install 
new  boilers  at  the  power  house  of  the  Ivy 
Hill  Alms   Institution. 

NEWARK.  N.  J. — The  installation  of 
electric-lighting  fixtures  in  the  new  addi- 
tion to  the  City  Hospital  at  once  has  been 
recommended  by  Neil  J.  Convery,  665  Broad 
Street,  architect.  The  Council,  it  is  under- 
stood,   will   authorize    the   work. 

NORTH  BERGEN.  N.  J.— Bids  will  be 
received  bv  the  township  committee  of 
North  Bergen,  Township  Hall.  Boulevard 
and  Main  Street.  North  Bergen,  until 
March  1  for  lighting  the  streets,  fire 
houses,  township  hall  and  public  places  in 
the  township.  Patrick  A.  Brady  is  town- 
ship clerk. 

MIPFORD,  DEL. — Extensions  and  im- 
provements to  the  municipal  elect  Tic-light 
plant,  water-works  and  sewer  svstem  are 
under  consideration  by  the  Board  of  Light 
and   Water  Commissioners. 

NEWARK,  DEL.— The  City  Council  con- 
templates extensions  and  improvements  to 
the  municipal  electric-lighting  plant  and 
water-works  system,  to  cost  about  $15,000. 
OCEAN  CITY,  MD.— The  construction  of 
an  electric  railway.  10  miles  long,  is  under 
consideration  by  the  Isle  of  Wight  Hand 
Company.     C.   Edward  is  secretary. 

RONCEVERTE,  W.  VA— The  contract 
for  the  engineering  and  construction  work 
in  connection  of  the  new  steam  power  plant 
for  the  Virginia-Western  Power  Company 
of  Clifton  Forge,  Va„  has  been  awarded 
to  the  J.  G.  white  Engineering  Company  of 
New  York,  N.  Y.  Plans  for  the  initial  In- 
stallation provide  for  5000  kw.  with  pro- 
vision for  an  ultimate  capacity  of  approxi- 
mately 30,000  kw.  The  erection  of  a  short 
transmission  line  will  connect  this  new  sta- 
tion with  the  existing  transmission  lines  of 
the  Virginia-Western  Power  Company, 
which  now  operates  114  miles  of  trans- 
mission lines  in  the  territory  between  Lex- 
ington.   Va..   and   Hinton,   W.  Va. 


WASHINGTON,    D,    C. — Bids    will    be    re- 
office  ol    the  superintendent, 
United   States  Coast  and   Geodetic   Survey, 
205   New  Jersey   Ave,,  ist,    Wash- 

ington,   I  >    I !  .   until   March   3   for  two  elec- 

the    r.    s 
( Jeodet  Ic    St  i  imer    Surveyor.      For 

details   see   proposal   columns. 

WASHINGTON,    D.    C— Bldfl    will   be    re- 
ireau    of    Supplies   and   Ac- 
counts,     Navy      Department,      Washington, 
I).    f,    for    furnishing    at    the    various    navy 
yards    and    naval    stations    supplies    as    fol- 
lows:    P. oh      works,    Schedule    731—7500    or 
lb.   rotating  copper  bands.     Brooklyn, 
N.   Y.,  Schedule  742—40,000  ft.  interior  com- 
munication  cable,    4300   ft.   galvanized   steel 
conduit,    140    telephone   jacks,    21,000    single 
conductor    wire,    20,000    ft.     twin    conductor 
wive;    Schedule    741—5000    admiralty    metal 
condenser  tubes.     Philadelphia,  Pa.,  Sched- 
ule   742 — 3000    ft.    galvanized    steel    conduit; 
Schedule  741 — miscellaneous  chronium  nick- 
el   resistance    wire;    Schedule    729 — miscel- 
I  ubing.       Boston, 
Schedule    742—120,000    ft.    insulated 
antennae  wire.     Charleston,  S.  C,  Schedule 
733 — two  centrifugal    Hushing  pumps.     Mare 
Island,     Cal.,     Schedule     747 — miscellaneous 
BS     steel     tubing.        Applications     for 
proposal  blanks  should  designate  the  sched- 
ule desired  by  number. 


North  Central 

ANN  ARBOR.  MICH. — Bids  will  be  re- 
ceived at  the  otlice  of  the  county  clerk  of 
Washtenaw  County,  addressed  to  John 
Lawson,  chairman  of  the  building  commit- 
tee, Ann  Arbor,  until  March  8,  for  construc- 
tion of  a  county  infirmary,  including  me- 
chanical equipment,  for  Washtenaw  County. 
Bids  will  be  taken  for  the  entire  work  and 
also  on  separate  contracts.  Furth  r  infor- 
mation may  be  obtained  upon  application 
to  Rupert  W.  Koch,  architect,  Ann  Arbor. 

LOWELL,  MICH.— The  contract  for  the 
engineering  work  for  the  new  municipal 
power  plant,  to  replace  the  one  which  fell 
into  the  river,  has  been  awarded  to  Gard- 
ner S.  Williams  of  Ann  Arbor,  consulting 
engineer.  The  new  plant  will  have  an  out- 
put of  600  kw.  and  will  operate  on  a  15-ft. 
head.  The  contract  also  includes  the  re- 
habilitation   of   the   waterworks   system. 

MASON,  MICH. — The  City  Council  is 
considering  a  proposal  submitted  by  the 
Commonwealth  Power,  Railway  &  Light 
Company  of  Jackson  offering  to  take  over 
.the  municipal  distribution  system  and  light- 
ing business  for  $15,000.  An  election  will 
soon  be  called  to  submit  to  the  voters  the 
proposal  as  to  whether  the  proposition  of 
the  Commonwealth  company  shall  be  ac- 
cepted or  a  new  plant  installed. 

NILES,  MICH.— The  City  Council  has  au- 
thorized the  Board  of  Public  Works  to  pur- 
chase an  oil  engine  for  the  municipal  elec- 
tric-light plant. 

PONTIAC,  MTCH. — Bids  will  be  received 
by  the  Board  of  Education,  City  Hall,  Pon- 
tiac,  until  March  8  for  construction  of  the 
proposed  additions  to  the  High  School,  the 
Central  School  and  the  Wilson  School 
Buildings.  Separate  proposal  to  be  sub- 
mitted for  heating  and  ventilating  appar- 
atus and  plumbing.  Separate  bids  will  be 
received  for  electric  wiring  on  additions  to 
the  Wilson  and  Central  Schools  only.  Plans 
and  specifications  may  be  obtained  upon 
application  to  Perkins.  Fellows  &  Hamilton, 
architects,  6  North  Clark  Street,  Chicago, 
111.,  or  to  Fisher  Brothers,  architects,  Pon- 
tiac,  upon  receipt  of  $5  for  each  set  of 
plans  for  the  High  School  addition  and  $3 
for  each  set  of  plans  for  the  Wilson  or 
Central  School — $11  for  three  sets  complete, 
which  will  be  retained  by  the  architects  to 
cover  costs. 

M.l.lANCE,  OHIO. — The  capital  stock 
of  th.  Uliance  (ins  &  Power  Company  has 
been  increased  from  $550,000  to  $1,550,000, 
the  proceeds  to  be  used  for  extensions  and 
improvements  to  the  generating  plants  and 
distribution   .systems. 

CLEVELAND,    OHIO.— The    City    Council 
has    adopted    a    resolution    authorizing    the 
land     Railway     Company     to     expend 
$300,000  for  a  new  substation. 

CLEVELAND,  OHIO.— The  Cleveland 
Railway  Company  has  awarded  contract  for 
construction  of  a  substation  at  2162  Ash- 
land Road  to  the  W.  I.  Thompson  &  Son 
ny,  6110  Euclid  Avenue,  to  cost  about 
$60,000. 

CLEVELAND  OHIO.— Bids  will  be  re- 
ceived  at  the  office  of  commissioner  of  pur- 
chases and  supplies,  City  Hall,  Cleveland. 
Ohio,  until  March  0  for  cedar  poles  for  the 
division  of  light  and  heat.  Specifications 
maj  be  obtained  at  the  otlice  of  the  division 
of  light  and  heat,  room  204.  new  City  Hall. 
CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases    and    supplies,    City    Hall.    Cleve- 
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ol  the  Third  and  Spring  Street  stations. 
The  companj  has  secured  16  acrea  <>i  land 
r<>r  the  station,  plana  have  been  completed, 
and  the  right  oi  was  for  tin-  transmission 
lines  haa  been  secured. 

LANCASTER,  OHIO  The  Bt 
lature  has  Increased  the  appropratlon  pro- 
posed for  the  Boys'  Industrial  School  at 
Lancaster  from  153,500  to  $100,000,  to  pro- 
vide funds  to  build  s  new  power  house  at 
the  Institution. 

LEIPSIC,  oino.  The  Northwestern 
Ohio  Light  Company  is  planning  to  erecl  a 
new  power  plant  In  Lelpslc,  to  cost  about 
on  which  work  will  begin  Boon. 
Electrical  service  will  be  supplied  to  Hara- 
ler  and  Oakwood  from  the  local  plant. 

LORAIN.  OHIO.— Preparations  are  being 
made  by  the  Lorain  County  Electric  Com- 
pany for  the  construction  of  a  large  clec- 
trlc  power  plant  on  the  former  Baltimore 
&  oiuo  property  In  the  roar  of  the  Wiekens 
Company's  block.  The  Lorain  company,  it 
is  reported,  contemplates  extending  its 
set  vice  to  various  cities  and  towns  in  this 
section    of    the   state. 

MAPlSoNVILl.E,  OHIO.  —  Plans  are 
being  considered  by  city  officials  to  aban- 
don the  municipal  electric-light  plant, 
which   is  being  operated  at  a   loss. 

PIQUA,  OHIO. — The  Bell  Telephone 
Company  is  planning  to  remodel  an  old 
building  for  use  as  its  Piqua  headquarters, 
including  offices  and  exchanges,  at  a  cost 
of  about  $35,000.  Plans  are  being  prepared 
for  placing  all  wires  underground  during 
the  year,   at   a   cost  of  about   $135,000. 

ST.  BERNARD.  OHIO.— Plans  are  being 
prepared  for  extensions  to  the  municipal 
electric  power  plant,  including  the  installa- 
tion of  new  equipment  and  water  softening 
plant,  for  which  $90,000  in  bonds  were  re- 
cently voted.  Edgar  P.  Kay,  P.  O.  Box  151, 
Cincinnati,  Ohio,  is  engineer.  Through 
error  this  appeared  under  St.  Bernard,  Ala., 
in   the   issue  of  Feb.    17. 

TROY,  OHIO.— The  Dayton  Power  & 
Lirht  Company  has  submitted  a  proposal 
to  the  City  Council  offering  to  supply  elec- 
ti,city  to  operate  the  municipal  water- 
works system  in  Troy  from  its  Piqua  plant. 

TOUNGSTOWN,  OHIO.— The  Youngstown 
&  Sharon  Street  Railway  Company  is  con- 
templating the  construction  of  an  electric 
plant    in    Youngstown. 

MONTICELLO.  KY.  —  The  Monticello 
Electric  Light  &  Power  Company  has  pur- 
chased the  old  mill  site  and  water  rights, 
about  2  miles  from  Monticello,  where  it 
proposes  to  construct  a  hydroelectric 
power  plant.  Continuous  service  will  be 
established  and  flat  rates  discontinued. 
Meters  will  be  installed. 

BLOOMFIELD,  IND.—  The  Public  Serv- 
ice Commission  has  granted  the  Indiana 
Power  &  Water  Company  of  Bloomfield 
permission  to  issue  and  sell  for  not  less 
than  80  per  cent,  par  value.  $119,000  in 
capital  stock  and  $569,000  in  bonds,  for  ex- 
tensions and  improvement  to  its  properties. 

COLUMBUS.  IXD. — The  city  of  Columbus 
has  recently  purchased  a  300-kva.  Westing- 
house,  turbine-driven  generator,  to  cost 
about  $16,000.  Not  yet  installed.  J.  C. 
Rush   is  .general    manager. 

FORT  WAYNE,  IND. — Improvements, 
involving  an  expenditure  of  about  $100,000, 
are  contemplated  to  the  municipal  electric- 
light  plant  during  the  coming  year,  which 
will  include  the  installation  of  a  5000-kw. 
steam  turbine,  condenser  and  auxiliary 
equipment  and  also  a  750-hp.  boiler.  Un- 
derground conduits  for  electric  wires  will 
also  be  installed  in  the  fire  limit  district 
of  the  city,  at  a  cost  of  about  $15,000. 
Frank  J.   Dix   is  superintendent. 

KOKOMO.  IND. — The  directors  of  the 
Indiana  Railways  &  Light  Company  have 
approved    of    an    appropriation    of    $300,000 
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MILWAUKEE,  WIS.  The  Electric  Steel 
Casting  Company  has  purchased  a  site  at 
West  Allis  and  is  preparing  plans  for  the 
first    ii  plant,    which    provide    for 

recti  on  ol  a  foundry,  power  house, 
pattern  simp,  laboratory  and  office  build- 
ing, at  a  cobI  oi  about  $l()0,000.  A  three- 
ion  electric  furnace  will  be  installed  in  the 
foundry.  Chauncey  Yockey  of  Milwaukee 
is  secretary  of  the  company. 

OSCEOLA,  WIS.— Plans  have  been  com- 
pleted for  the  construction  of  a  hydro- 
electric power  plant  for  the  Osceola  Mill  & 
Elevator  Company.  The  plans  provide  for 
power  house.  2000  lin.  ft.  of  wood  stave 
pipe;  also  the  installation  of  generator, 
water  wheel  to  develop  200  hp.  under  130- 
ft.  head,  switchboard,  head  works,  etc. 
Bids,  it  is  understood,  will  soon  be  asked 
for.  The  Power  Engineering  Company, 
Corn  Exchange,  Minneapolis,  Minn.,  has 
charge  of  the  engineering  work. 

"WHITEWATER,  WIS.  —  Improvements 
and  extensions  involving  an  expenditure  of 
$2"), 000,  it  is  reported,  are  contemplated  by 
the  Whitewater  Electric  Light  Company 
during  the  coming  year. 

EMMONS,  MINN.— Plans  are  being  con- 
sidered for  the  installation  of  a  municipal 
electric-light  plant  in  Emmons.  Earl  D. 
Jackson,  Capitol  Bank  Building,  St.  Paul, 
Minn.,   is  consulting  engineer. 

EVELETH,  MINN.— The  Minnesota  Utili- 
ties Company,  which  owns  and  operates 
the  electric  light,  power  and  central  steam 
heating  properties  serving  the  communities 
of  Chisholm,  Eveleth,  Coleraine,  Bovey, 
Taconite,  Marble,  Calumet,  Spina  and  Kin- 
ney, contemplates  a  water  power  develop- 
ment to  generate  electricity  for  transmis- 
sion to  towns  and  cities  in  the  Mesaba 
Range  country  of  Northern  Minnesota. 
Neil  Brown,  Walter  Alexander  and  others 
of  Wausau,  Wis.,  are  interested  in  the  com- 
pary. 

CUMBERLAND,  IOWA.— At  an  election 
held  recently  the  proposal  to  issue  bonds 
for  the  installation  of  a  municipal  electric- 
light  plant  was  carried. 

FAIRFIELD,  IOWA.— At  an  election  held 
recently  the  proposal  to  grant  the  Iowa 
Railway  &  Light  Company  of  Cedar  Rapids 
a  franchise  to  supply  electricity  in  Fair- 
field was  carried. 

ORTNXELL,  TOWA— Plans  are  being 
prepared  bv  the  Pillsbury  Engineering 
Company,  Metropolitan  Building,  Minne- 
apolis, Minn.,  for  an  addition  to  the  power 
plant  at  Grinnell  College.  H.  W.  Somers 
is  secretary  and  business  manager. 

MOUNT  VERNON,  IOWA— The  Wapsie 
Power  &  Light  Company  of  Mount  Vernon 
has  recently  completed  22  miles  of  6600-volt 
transmission  lines  and  will  serve  the  town 
of  West  Branch  with  energy  in  bulk,  and 
also  will  furnish  electricity  to  about  50 
farmers  along  the  line.  The  company  also 
contemplates  extending  its  transmission  line 
to  Downey.  Centerdale  and  Springdale. 
Kenneth  Lindsay   is   manager. 

OSKALOOSA.  IOWA. — Bids  will  be  re- 
ceived at  the  office  of  L.  T.  Shangle,  Sec- 
retary Board  of  Education,  Oskaloosa,  until 
March  16,  for  addition  to  and  alterations 
in  the  present  high  school  building.  Sep- 
arate bids  to  be  submitted  for  heating  and 
plumbing  and  electric  wiring.  Plans  may 
be  obtained  at  the  office  of  Proudfoot,  Bird 
&  Rawson,  architects,  810  Hubbell  Build- 
ing, Des  Moines,  Iowa. 

OSKALOOSA,  IOWA. — Bids  will  be  re- 
ceived by  the  general  building  committee 
of  the  Penn  College.  Oskaloosa,  until  Feb. 
2S  for  construction  of  the  women's  dor- 
mitory  building,   to   be   located   on   the   new 
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KANSAS     CITY,     Mo.— Plans    are     being 

piepared,   it   la  reported,  for  a   new  electric 

>  Ing  plain  for  the  K  Light 

.v     Power    Company.      John    II.    Lucas    la 

president, 

M  IRSHALL,  MO.— Plana  are  being  con- 
1  Idei  'ii  foi  the  Installation  ol  a  municipal 
electric-light  plant  in  Marshall,  to  cost 
ahout  $75,00(1  Henri.  1,  Kent  &  Lowry,  222 
Commerce  Building,  Kansas  City,  Mo.,  are 
engineers. 

MIDDLETOWN,  MO.  —  The  installation 
of  an  electric-light  plant  In  Middletown  Is 
under  consideration.  Messrs.  Roberts  & 
Clarke  of  Mexico  are  reported  Interested  in 
the  project. 

ST.  LOUIS,  MO.— The  Public  Service 
Commission  has  granted  the  Union  Elec- 
tric, Light  &  Power  Company  permission 
to  absorb  the  Missouri  Electric  Light  & 
Power  Company,  which  has  been  operating 
in  St.  Louis  County  and  other  sections  of 
the  State. 

CROSBY,  N.  D.— Bids  will  be  received 
at  the  office  of  the  county  auditor  of  Divide 
County,  Crosby,  N.  D.,  until  March  14  for 
construction  of  a  court  house  and  jail  and 
sheriff's  residence,  separate  bids  to  be  sub- 
mitted on  vault  doors  and  shutters,  cell  and 
jail  work,  heating  apparatus,  plumbing  and 
electrical  work.  Plans  and  specifications 
may  be  seen  at  the  above  office  and  at  the 
office  of  Buechner  &  Orth,  architects,  500 
Shubert  Building,  St.  Paul,  Minn. 

BRUCE,  S.  D.— The  city  of  Bruce  has 
recently  sold  a  bond  issue  of  $7,000,  the 
proceeds  to  be  used  for  the  installation  of 
an   electric-lighting  system. 

BLUE  RAPIDS,  KAN. — The  Marshall 
County  Power  &  Light  Company  of  Blue 
Rapids  is  negotiating  with  the  town  of 
Irving,  4V2  miles  distant,  to  extend  Its 
service  there.  Benjamin  F.  Eyer  is  gen- 
eral manager. 

INDEPENDENCE,  KAN— Plans  are 
being  considered  by  the  Kansas  Gas  & 
Electric  Company  for  the  erection  of  a 
10,000-kw.  electric  plant,  to  cost  about  $1,- 
000.000.     W.  F.  Morrow  is  local  manager. 

OSAGE  CITY,  KAN.— The  towns  of  Allen 
and  Admira  are  contemplating  the  erection 
of  an  electric  transmission  line  to  connect 
with  the  local  municipal  electric-light 
plant  for  electrical  service  in  those  towns. 

YATES  CENTER,  KAN. — The  proposal 
to  issue  $30,000  in  bonds  for  the  installa- 
tion of  a  municipal  electric-light  plant  will 
soon  be  submitted  to  the  voters. 


Southern  States 

PILOT  MOUNTAIN,  N.  C— The  installa- 
tion of  an  electric-light  plant  and  water- 
works system  in  Pilot  Mountain  is  under 
consideration.     C.  M.  Bernard  is  interested. 

WARSAW,  N.  C— The  City  Council  is 
considering  the  installation  of  an  electric- 
light  plant,  water-works  and  sewer  system, 
to  cost  about  $30,000. 

ATLANTA,  GA. — Plans  are  being  pre- 
pared by  the  Georgia  Railway  &  Electric 
Company  of  Atlanta  for  the  erection  of  four 
new  substations,  in  order  to  carry  more 
evenly  the  increased  city  arc-lamp  lighting 
load.  The  changes  will  call  for  the  revision 
of  all  of  the  38  arc-lamp  circuits,  which 
will  require  new  wires  and  poles,  etc. 

NORMAN  PARK,  GA.— The  electric-light 
plant  of  the  Norman  Park  Institute  was 
recently  destroyed  by  fire.  Arrangements, 
it  is  reported,  have  been  made  for  the  in- 
stallation of  a  new  plant  at  once,  to  cost 
about  $4,000. 

CLARKSVILLE,  TENN. — A  resolution 
has  been  introduced  in  the  City  Council  pro- 
viding that  application  be  made  by  the  city 
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to  the  State  Legislature  asking  for  permis- 
sion to  issue  bonds  to  establish  a  municipal 
electric  plant  In  C'larksville.  it  is  proposed 
to  issue  $100,000  in  bonds.  Electrical  serv- 
ice is  now  supplied  by  the  Clarksville  Elec- 
tric Company,  which  secures  energy  from 
the  Hopkinsville  plant  of  the  Kentucky 
Public  Service  Company. 

BIRMINGHAM,  ALA.— The  court  has 
ruled  that  the  city  of  Birmingham  might 
issue  $500,000  in  bonds  for  extensions  to 
the  municipal  electric-light  plant,  as  au- 
thorized by  the  election  last  spring. 

DUMAS,  ARK.— The  City  Council  has 
awarded  the  contract  for  the  construction 
of  an  electric-light  plant  to  the  J.  L.  V. 
Grenier  Company. 

LECOMPTE,  LA. — The  town  of  Lecompte 
has  recently  appropriated  funds  for  the 
erection  of  an  electric-light  and  power  plant 
iti  connection  with  the  municipal  water- 
works system.  It  is  proposed  to  install 
a  2300-volt  60-cycle,  three-phase,  alternat- 
ing-current system  with  a  low  tension  dis- 
tribution of  115  volts;  about  15  miles  of  net 
wcrk  will  be  erected.  Bids  for  construction 
of  plant  will  be  received  within  the  next  30 
days.  F.  Pythais  Joseph  of  Glenmora  is 
consulting    engineer. 

ARDMORE,  OKLA.— At  an  election  held 
Jan.  30  the  proposal  to  issue  $40,000  in 
bonds  for  the  installation  of  a  new  fire- 
alarm   system   was   carried. 

BARTLESVILLE,  OKLA.  —  The  Midco 
Gasoline  Company  is  building  a  large  elec- 
tric plant  to  supply  electricity  for  lamps 
and  motors  for  the  oil  fields  in  this  section. 
The  cost  of  the  plant  and  other  improve- 
ments is  estimated  at  about  $2,000,000. 

HASKELL,  OKLA.— Preparations  are 
being  made  for  the  installation  of  a  mu- 
nicipal electric-light  plant,  for  which  $20,- 
000  in  bonds  were  recently  voted.  The 
equipment  will  include  two  120-hp.  engines, 
two  75-kw.  generators,  etc.  A.  H.  Jones, 
Hbskell,     is    engineer. 

LAWTON,  OKLA.— The  Night  &  Day 
Oil  Company,  it  is  reported,  will  rebuild  its 
power  plant  and  pumping  station,  recently 
destroyed  by  fire. 

LINDSAY,  OKLA. — An  ordinance  has 
been  adopted  by  the  City  Council  authoriz- 
ing an  issue  of  $6,000  in  bonds,  for  im- 
provements to  the  municipal  electric-light 
plant  and  water-works  system. 

NORMAN,  OKLA.— The  local  electric- 
light  plant  and  ice  factory  has  been  pur- 
chased by  the  Oklahoma  (Okla.)  Gas  & 
Electric  Company. 

STRONG  CITY,  OKLA.— The  contract 
for  the  installation  of  the  municipal  elec- 
tric-light plant  is  reported  to  have  been 
awarded  to  Francis  Walker. 

WAURIKA,  OKLA.— The  Council  has 
granted  M.  Griffin  O'Neal  a  franchise  to 
furnish  electricity  in  Waurika  for  commer- 
cial   purposes. 

ATLANTA,  TEX.— The  Gulf  Public  Serv- 
ice Company,  recently  organized  with  a 
capital  stock  of  $125,000,  is  planning  to  con- 
struct an  electric-light  plant  and  water- 
works system  to  supply  electrical  service 
and  water  in  Atlanta,  Bloomberg,  Queen 
City  and  Orange.  Edward  S.  Ellis  of  Mc- 
Alester,  Okla.  ;  J.  C.  O'Connelly  of  Port  Ar- 
thur, and  O.  C.  Oden  of  Atlanta  are  in- 
terested  in   the   company. 

FORT  WORTH,  TEX.— The  contract  for 
the  construction  of  the  new  county  jail 
building  has  been  awarded  to  the  Taylor 
Building  Company  of  Fort  Worth,  at  $228,- 
400.  The  company  was  also  awarded  the 
contract  for  plumbing,  heating  and  electric 
wiring  of  the  building,  at  a  total  cost  of 
$56,514. 

LUBBOCK,  TEX. — Bids  will  be  received 
by  the  board  of  directors  of  the  Ponton 
Sanitarium  at  Lubbock  until  March  7,  for 
construction  of  the  Ponton  Sanitaroum,  to 
be  erected  in  Lubbock.  Separate  bids  to  be 
submitted  on  heating  apparatus,  cooler, 
electric  elevator,  kitchen  and  laundry  equip- 
ments. A  deposit  of  $25  will  be  required 
for  general  plans  and  $10  for  heating  ap- 
paratus, electric  elevator,  etc.  Plans  and 
specifications  may  be  obtained  at  the  office 
of  Dr.  O.  F.  Peebler  of  Lubbock  and  at  the 
office  of  Rose  &  Peterson,  Kansas  City,  Kan. 


Pacific  States 

PORT  ORCHARD,  WASH.— The  Mason 
County  Power  Company  has  applied  to  the 
Board  of  County  Commissioners  for  per- 
mission to  erect  and  maintain  electric 
transmission  lines  to  supply  electricity  in 
various  towns  and  villages  in  Kitsap 
County.  The  company  has  a  power  plant 
on  the  North  Fork  of  the  Snohomis  River, 
near  Hoodsport  on   Hoods  Canal. 

RITZVILLE,  WASH.— The  Pacific  Power 
&  Light  Company  of  Portland,  Ore.,  is 
negotiating     with     the     Commissioners     of 


Adams  County  for  the  right  of  way  for 
electric  transmission  lines  from  the  south- 
ern  border  of  Adams  County   to  Lind. 

SEATTLE,  WASH.— Bids  will  be  re- 
i  by  the  Board  of  Public  Works, 
Seattle,  until  March  W>  lor  au\iliai  , 
plant  to  be  erected  as  an  adjunct  to  the 
ipal  electric  plant  at  Lake  Union. 
Tbe  equipment  will  cost  $300,000  and  will 
double  the  output  of  the  plant.  Bids  will 
be  received  on  the  entire  installation  or  on 
tlio  following  units:  (1)  boiler  feed  pum  - 
and  service  pumps;  (2)  steam  turbo-gen- 
erator, reactance  coils,  exciter,  etc.;  (3) 
high  vacuum  set  condenser,  air  and  water 
pumps,  etc.  J.  D.  Ross  is  superintendent 
of  lighting. 

SEATTLE,  WASH.— Announcement  has 
been  made  by  the  officials  of  the  Great 
Northern  Railway  Company  that  work  on 
the  hydroelectric  power  project  on  the 
Chelan  River  would  begin  at  once.  The 
plans  provide  for  the  installation  of  a 
150,000-hp.  plant  to  operate  the  company's 
lines  from  Spokane  to  Seattle.  It  is  also 
proposed  to  equip  the  coast  lines  of  the 
Creat  Northern  Railway  between  Van- 
couver, B.  C,  and  Portland,  Ore.,  covering 
more  than  500  miles  of  railroad,  much  of  it 
double-tracked.  Work  will  begin  this 
spring  on  the  construction  of  the  dam  and 
power  station,  the  former  at  the  foot  of 
Lake  Chelan  and  the  latter  on  the  Chelan 
River.  The  power  plant  will  be  built  in  the 
basalt  side  hills  in  the  canyon  of  the  Co- 
lumbia River.  The  cost  of  the  work  is  es- 
timated at  about   $20,000,000. 

SEDRO  WOOLLEY,  WASH. — The  City 
Council  is  negotiating  with  the  Pacific 
Northwest  Traction  Company  of  Mount 
Vernon  for  a  new  street-lighting  contract 
to  cover  a  period  of  five  years.  Consider- 
able changes  will  be  made  in  the  street- 
lighting  system   if  the   contract   is  made. 

SPOKANE,     WASH.— A     bill     has     been 

passed  by  the  State  Legislature  author- 
izing the  raising  of  the  water  along 
the  fort  target  range  for  the  development 
of  a  large  power  project  by  the  Spokane 
Valley  Power  Company. 

TACOMA,  WASH.— The  City  Council  has 
authorized  H.  F.  Gronen,  city  light  com- 
missioner, to  employ  a  special  engineer  to 
investigate  plans  for  increasing  the  output 
of  the  municipal  electric-lighting  plant,  at 
a  cost  of  $300,000;  also  to  purchase  at  once 
two  new  lighting-feed  panels  and  equip- 
ment for  substation  switchboards,  to  cost 
$17,000. 

TACOMA,  WASH.— The  Washington  Irri- 
gation &  Development  Company,  it  is 
stated,  will  build  a  hydroelectric  plant 
about  9  miles  from  Beverly.  It  is  esti- 
mated that  500,000  hp.  can  be  developed  at 
a  cost  of  from  $25,000,000  to  $30,000,000. 
The  company,  through  its  consulting  engi- 
neer, M.  O.  Leighton,  Washington,  D.  C,  is 
co-operating  with  the  state  and  federal 
government  geological  surveys  in  the  mat- 
ter. G.  L.  Parker  is  district  engineer  of 
the  U.   S.   Geological  Survey. 

BEND,  ORE.— The  Bend  Water,  Light  & 
Power  Company  contemplates  the  estab- 
lishment of  an  auxiliary  pumping  station 
soon,  to  serve  in  emergencies,  for  fire  pro- 
tection,   etc. 

PORTLAND,  ORE.— Bids  will  be  received 
b>  the  Columbia  River  Interstate  Bridge 
Commission,  Multnomah  County  Court 
House,  Portland,  Ore.,  until  March  6  for 
furnishing  material  and  installing  the  road- 
way lighting  system  for  the  Columbia 
River  Interstate  Bridge  and  approaches 
across  the  Columbia  River,  between  Port- 
land, Ore.,  and  Vancouver,  Wash.  Plans 
and  specifications  may  be  obtained  at  the 
above   office. 

PORTLAND,  ORE— Preparations  are 
being  made  by  the  Portland  Railway,  Light 
&  Power  Company  to  supply  additional 
electrical  energy  to  the  Southern  Pacific 
Company  to  operate  its  trains  from  White- 
son  to  Cornvallis.  The  erection  of  an  elec- 
tric transmission  line  from  the  power  sta- 
tion on  the  Clackamus  River  to  Salem  is 
now  under  way  from  Mount  Angel,  so  that 
it  may  carry  higher  voltage,  and  greater 
facilities  for  distribution  of  power  from 
Salem  are  being  provided.  The  cost  of  the 
work  is  estimated  at  between  $50,000  and 
$60,000. 

ALTURAS,  CAL. — The  State  Railroad 
Commission  has  granted  the  Alturas  Elec- 
tric Light  &  Power  Company  permission  to 
issue    $100,000    in    bonds. 

CHICO,  CAT.,. — Plans  and  specifications 
prepared  by  C.  M.  Burleson,  consulting  en- 
gineer, 785  Market  Street.  San  Francisco, 
for  a  municipal  electric-light  and  power 
plant  will  be  submitted  to  the  Board  of 
City  Trustees  and  to  the  Business  Men's 
Association.  The  data  prepared  include 
estimates  for  a  power  site  on  Deer  Creek, 
owned  by  Dennis  Murphy.  The  cost  is  es- 
timated  at    $577,536. 

FONTANA.  CAL.— The  State  Railroad 
Commission  has  approved  an  issue  of  $350,- 


the   Fontana  Powei 
anized,  to  develop  a  water 
in  tains  to  supply  electricity 
in    Fontana   and   vicinity. 

SAX    FRANCISCO,    CAL.— The    Sierra    & 

San    i-  Power   Company,   38   Sutter 

Street,  templatlng     extending     its 

nission   lines  Into   Modesto.     The  cost 

is  estimated  at  about  $36,000. 

STOCKTON,    CAL.— The    Railroad    Com- 
mission  has  authorized  the  Western  States 
El(  i  trie  Company  to  extend  its  elec- 
ll"'    "-  I    and    distribution    111 

Trinity  County  to  the  lines  of  the  Northern 
California  Power  Company,  near  Weaver- 
vilie;  to  erect  distribution  lines  in  the 
neighborhood  of  Junction  City.  Douglas 
City,  North  Fork,  Hayfork  and  territory 
adjacent  thereto  to  furnish  electrical  .<-erv- 
ice. 

WEAVERVTLLE,  CAL.— The  machine 
Shop  and  electric  plant  of  the  Lagrange 
Mine,  near  Weaverville,  were  recently  de- 
stroyed by  fire,  causing  a  loss  of  about 
$10,000. 

ANACONDA,    MONT.— The    City    Council 
has   passed   a  resolution   creating  a  special 
improvement    district     for    the     purpo 
lighting    the    full    length    of    Third    S 
using  153  lamps  of  80  cp.     The  cost  is  esti- 
mated at  $19,000. 

HELENA,  MONT.— Extensive  improve- 
ments are  contemplated  by  the  Helena 
Light  &  Railway  Company  this  year,  in- 
volving an  expenditure  of  between  $60,000 
and  $80,000.  The  work  will  include  the 
erection  of  an  electric  transmission  line  to 
the  Scratch  Gravel  district  to  supply  elec- 
tricity to  the  various  mining  companies 
operating  in  that  section:  also  rebuilding 
the  upper  Broadwater  railway  and  the  in- 
stallation of  new  ties  and  heavier  rails  on 
the  East  Helena  line  and  the  purchase  of 
several   new  cars. 

COLORADO  SPRINGS,  COL.— Plans  are 
being  prepared  for  the  installation  of  or- 
namental lighting  system  on  Pikes  Teak 
Avenue,  from  Nevada  Avenue  to  the  Santa 
Fe  station. 

STEAMBOAT  SPRINGS,  COL. — The 
Steamboat  Service  Company  is  contemplat- 
ing the  erection  of  a  five  or  ten-ton  ice 
plant  to  be  operated  in  conjunction  with  the 
power  plant,  work  on  which  will  begin 
about  May  1.  The  company  also  makes  a 
specialty  of  storage  battery  repair  work 
and  also  of  charging  batteries.  W  L. 
Carver  is  manager. 


Canada 

EDMONTON,  ALTA—  The  Delta  Copper 
Company,  703  Tegler  Block,  Edmonton,  it 
is  reported,  contemplates  the  construction 
of  an  aerial  railway,  3V2  miles 'long,  and 
also  a  power  plant  at  Skeena  Crossing, 
B.   C. 

DELAWARE,  ONT. — The  ratepayers 
have  approved  a  by-law  authorizing  the 
installation  of  a  hydroelectric  system,  to 
cost  about  $5,000. 

POUT  ARTHUR,  ONT.— The  by-law 
authorizing  an  expenditure  of  $2,500,000  for 
power  development  by  the  Ontario  Hydro- 
Electric  I'ower  Commission  of  Toronto^  has 
been  passed  by  the  ratepayers.  F.  A.  Gaby 
is  chief  engineer. 

WOLESLEY,  SASK.— Improvements  and 
extensions,  involving  an  expenditure  of 
$10,000,  are  contemplated  to  the  municipal 
electric-light   plant. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  I).  C,  until 
March  3  for  furnishing  structural  steel, 
boiler  punches,  watt-hour  meters,  rheo- 
stats, etc.  Blanks  and  further  information 
relating  to  this  circular  (Xo.  1125)  m 
obtained  at  the  above  office  or  the  offices 
of  the  assistant  purchasing  agents.  2  1  State 
Street.  New  York,  N.  Y.,  and  614  Whitney- 
Central   Building,   New  Orleans,   La. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  ollicer,  the 
Panama  Canal.  Washington,  D.  C,  until 
March  10  for  miscellaneous  auxiliary  equip- 
ment for  extension  to  Oatun  hvdroelectric 
station  and  C.atun  substation,  including  oil 
switches,  cable,  conduit  fittings,  copper 
lugs,  copper  bar  and  rod.  current  trans- 
formers,  disconnecting  switches,  end  bells, 
insulators,  potential  transformers,  fuses 
and  fuse  supports,  doors  and  miscellaneous 
material.  Blanks  and  further  information 
relating  to  this  circular  (No.  1124)  may  be 
obtained  at  the  above  ollice  or  the  offices 
of  the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y. ;  611  Whitney-Cen- 
tral  Building,  New  Orleans,  La.,  and  Fort 
s.in   Francisco,   Cal. 
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1.215.365,  Carlb-Armor;  Henry  P.  Gllson, 
Baden,  Pa.  App.  Hied  Oct.  2,  1914. 
Formed  of  two  helically  coiled  superposed 
snips  of  metal  arranged  to  Interlock 
with  each  other. 

1.215.366.  Armored-Cabls  Connector; 
Henry  R,  Gilson,  Baden,  Pa.  App.  tiled 
ran.  28,  1916.  Connector  tor  attaching 
armored  cables  to  electrical  fixtures. 

l  216  ::tt.  Sanitary  Telephone  Mouth- 
piece; Ed.  M.  Jenkins,  [taly,  Tex.  App 
tiled  Jan.  19,  1915.     improvements. 

1,215,378.  Telephone  Exchangb  System  ; 
Lewis  11.  Johnson,  Bloomfleld,  N.  J.  App. 
tiled  July  29.  1916.  System  having  link 
circuits  which  may  be  employed  lor  in- 
discriminately Interconnecting  common 
battery  and  magneto  or  local  battery  tele- 
plume  lines  terminating  at  a  central  of- 
fice. 

1.215.3S9.  SIGNAL-GAUNTLET ;  Francis  E. 
Lauray,  Detroit,  Mich.  App.  riled  Feb. 
28,  1916.  Provided  with  ana  bodily  car- 
ries an  electric  cell,  an  electric  bulb,  and 
a   tinker  controlled  circuit. 

1,215,393.   Trolley-Controlled  apparatus; 

James  P.  McElroy,  Albany.  X.  V.  App. 
tiled  June  1,  1912.  Improvements. 
1,215,401.  Magnetic  Reciprocator  for 
Electric  Generators;  Elbert  R.  O'Keeffe, 
Omaha,  Neb.  App.  filed  Oct.  13,  1915. 
Providing  means  for  longitudinal  recipro- 
cation of  the  commutator  and  its  shaft, 
to  permit  uniformity  in  the  wear  of  the 
surface  of  the  commutator  from  the  con- 
tact ing  brushes. 

1.215.421.  Block-Signal  System;  Robert 
H.  Souder  and  Howell  \V.  Souder, 
Tamaqua,  Pa.  App.  filed  Nov.  18,  1915. 
For  use  on  electrically  operated  street 
railways  or  interurban  roads,  although  its 
application  is  not  limited  to  such  use. 

1.215.422.  Currext-Limiter  ;  Charles  H. 
Spangler,  Reading,  Pa.     App.  filed  Feb.  4, 

1915.  Current  is  automatically  interrupted 
when  a  determined  maximum  flow  is  ex- 
led. 

1.215.423.  Current-Limiter  ;  Charles  H. 
Spangler,  Reading,  Pa.  App.  filed  Aug. 
16,  1915.  As  in  a  residence  where  a 
certain  number  of  lamps  or  other  trans- 
lating devices  have  been  contracted  for. 

1,215,425.  Plotting-Indicator  ;  Elmer  A. 
Sperry.  Brooklyn,  N.  T.  App.  filed  Dec. 
1^,  1914.  For  use  on  war  vessels  to  indi- 
cate to  the  plotting  room  the  bearings  of 
the  target. 

1.215.429.  Coil  Structure  for  Electro- 
magnetic Devices:  Chester  H.  Thordar- 
son,  Chicago,  111.  App.  filed  June  30, 
1913.     Improved  means  for  insulating  the 

ral    turns    of    the    coil    one    from    the 
other. 

1.215.430.  Insulated  Terminal  for  Trans- 
formers and  the  Like:  Chester  H. 
Thordarson,  Chicago,  111.  App.  filed  Feb. 
10,  1915.  Withstand  heavy  electrical 
stresses,  and  which  is  also  so  constructed 
as  to  withstand  mechanical  and  thermal 
stresses  without  danger  of  breakage. 

1.215,432.  Process  of  Producing  Articles 
of  Quartz  Glass  ;  Otto  C.  Trautmann, 
New    York,    N.    Y.      App.    filed    Aug.    10, 

1916.  Quartz  glass  tubes. 
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Internal-combuB- 
tion  engines. 
1,216,486.        Thermostatic       Fire-Alarm  ; 

Joseph      Cid,      Quel Quebec, 

Canada.     App.  filed  Jan.  28,  1916.     Sound 
ol  alarms  for  indicating  a  sudden 
or  excessive  rise  In  tempera!  ure. 

Ti  ,  BPHONB    SYSTEM  ;     Henry     P. 
Clausen.    Mounl    Veil V    ST.      App.   filed 

Sept    :',  1916.     Plurality  oi  telephones  are 
to    a    single    subscriber's    line 

ell  CUit. 

1.215.491.  Fuse  or  Like  Device;  Nicholas 

J.  Conrad.  Chicago,  111.  App.  filed  April 
19,  1913.  Presenl  no  live  parts  which 
be  touched  by  an  operator,  and  In 
Which  all  the  metallic  parts  are  inclosed 
b)    insulating   material. 

1.215.492.  Switch;  Elmer  E3.  Cook,  Chi- 
cago, 111  App.  filed  March  23,  1914. 
controlled  by  a  combination  lock. 

1,215,508.  Electromagnetic        Device; 

Charles  W.  Dunham,  Swissvale,  Pa,  App. 
filed  Sept.  12,  1914.     Improvements. 

1,21 5,515.  Non-Interference  Sitcessive 
Signal  Box  ;  Robert  J.  Gaskill,  Fort 
Wayne,  End.  App.  filed  July  3,  1916. 
Fire-alarm. 

1,215.522.  Railway  Signaling  ;  Henry  W. 
Griffin,  New  York,  N.  Y.  Opp.  filed  July 
21.  1913.  For  stretches  of  single  track 
over  which  traffic  moves  in  both  direc- 
tions. 

1,215,524.  Safety  Device  for  Elevators; 
Edward  A.  Hanff,  Wilkinsburg,  Pa.  App. 
filed  July  30,  1914.     Improvement. 

1,215,540.  Lightning-Arrester  ;  Ray  P. 
Jackson,  Edgewood  Park,  Pa.  App.  filed 
Sept.  6,  1910.  Protection  of  very  high- 
voltage  electrical  apparatus  and  circuits. 

1,215,549.  Electric-Conductor-Insulating 
Support;  John  A.  Koontz,  Jr.,  Palo  Alto, 
Cal.  App.  filed  July  26,  1916.  Series  of 
interconnected  units. 

1,215,566.  Circuit-Controller;  Ray  H. 
Manson,  Elyria,  Ohio.     App.  filed  July  13, 

1914.  Telephone  switchboards. 

1,215,590.  Electric  Switch;  Harrison  G. 
Thompson,  Glen  Ridge,  N.  J.  App.  filed 
Nov.  12,  1909.  Automatically  open  and 
close  an  electric  circuit  under  predeter- 
mined conditions. 

1,215,595.  Self-Docking  Junction-Box 
Coupling  ;  Alvin  W.  Weikert  and  James 
Pettibone.  Washington.  D.  C.  App.  filed 
Aug.  13,  1915.     Improvements. 

1.215.604.  Automatic  Printer;  George  M. 
Yorke,  New  York,  N.  Y.  App.  filed  April 
26,  1915.  Receiving  apparatus  of  print- 
ing telegraph  systems. 

1.215.605.  Means  of  Synchronizing 
Rotary  Devices  ;  George  M.  Yorke,  New 
York,  N.  Y.,  and  George  B.  Benjamin, 
Jersey    City,    N.    J.      App.    filed    Aug.    21, 

1915.  Synchronous  telegraph  or  signaling 
systems. 

1,215,610.  Electric  Heating-Pad:  Harvey 
E.  Bloomer,  Milwaukee,  "Wis.  App.  filed 
Nov.  15,  1915.     Thermostatic  controller. 

1.21  5, G21.  Pneumatic  Governor:  Herbert 
W.  Cheney,  Milwaukee,  Wis.  App.  filed 
April  27,  1910.  For  fluid  pressure  sys- 
tems. 

1.215,635.  Sintering  and  Smelting  Ore; 
Arthur  S.  Dwight,  New  York,  N.  Y.  App. 
filed  June  15,  1916.  Particularly  those 
which  are  susceptible  of  a  desulfurizing 
or  kindred  treatment  and  a  sintering 
treatment,  either  simultaneously  or  suc- 
cessively, and  of  being  subsequently  re- 
duced by  smelting  or  a  similar  operation. 
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Nov.     20,     1916.       Electrical     self-feeding 
Oldei  m^    iron. 

1.216.700.  Carbon  Electrode  and  Method 

'  ring     Sa  m  b  .     Robei  i     1 1 
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March    13,   1916.     I  iamp  black   reru 
rived  from  the  manufacture  of  Illuminat- 
ing gas  from  pel  i  oleum 

1.216.701.  Fuse- Plug;  Clarence  D,  Piatt, 
Bridgeport,  Conn.  App.  filed  July  14, 
I'M  I.  Clearl]  Indicate  a  "blown"  or 
"dead"   fuse. 

1.215.702.  Loading  Duplbs  ob  Moltiplbi 
Telephone-Lines;  Henning  Bernhard, 
Mathiaa  Pleljel  and  Axel  Herman  Ol.sson, 
Stockholm,    Sweden,     App,    filed    April    27, 

1914.     improvements. 

1.215.703.  LlQUID-HEATBB ;  Fred  Poole, 
Jewell,  Kan.  App.  filed  Feb.  2,  1915. 
Instants  a< 

1,215,7111.  Automatic  Electric  regulator 
with  Stop-Charge  Relay  ;  Harry  H. 
Powell.  London,  England.  App.  filed  Oct. 
9,  1912.     For  car  lighting  systems. 

1,215,722.  Circuit-Protecting  Device;  Ed- 
mund O.  Schweitzer  and  Nicholas  J.  Con- 
rad, Chicago,  111.  App.  filed  May  22, 
1911.  For  use  upon  circuits  having  very 
high  potential  and  coming  from  very  high 
capacity  generators. 

1,215,734.  Telegraph-Call;  Charles  Spiro, 
New  York,  N.  Y.  App.  filed  April  6, 
1916.  Call  is  automatically  transmitted 
by  mechanical  means  and  may  be  re- 
peated. 

1,215,748.  Electric  Heater;  Weeden  B. 
Underwood,  Rochester,  N.  Y.  App.  filed 
Dec.  14,  1915.  For  heating  water  or 
other  fluids. 

1,215,757.  Flash-Light  ;  William  L.  White, 
Birmingham,  Ala.  App.  filed  June  13, 
1916.  When  not  in  use  will  automatically 
become  extinguished. 

1,215,772.  Headlight;  Frank  Buchanan, 
Syracuse,  N.  Y.  App.  filed  April  24,  1911. 
Efficient  means  for  supporting  the  elec- 
trodes and  lamp  mechanism  of  the  head- 
light. 

1,215,774.  Primary  Battery;  Edwin  F. 
Callender,  Galesburg,  111.  App.  filed  May 
29,  1916.     Improvements. 

1.215.786.  Means  for  Preventing  Spark- 
ing in  Direct-Current  Machines  ;  Alois 
Fahrmbacher,  Charlottenburg,  Germany. 
App.  filed  Oct  22,  1912.     Improvements. 

1.215.787.  Means  for  Preventing  Spark- 
ing in  Direct-Current  Machines  ;  Alois 
Fahrmbacher,  Berlin-Charlottenburg,  Ger- 
many. App.  filed  Jan.  21,  1915.  Obtain 
a  commutating  field  which  is  as  favorable 
as  possible  with  a  wide  range  of  speed. 

1,215,795.  Elevator-Signal  ;  Robert  H. 
Gaylord,  Pasadena,  Cal.  App.  filed  Aug. 
12,  1915.  Single  announcing  telephone 
receiver. 

1,215,800.  Combination  Electric  Lock- 
Switch  ;  Robert  O.  Hammond,  Paterson, 
N.  J.  App.  filed  Jan.  28,  1916.  Permit 
the  prompt  change  in  said  combination 
any  number  of  times,  if  so  desired. 

1,215,807.  Electric-Switch;  Edward  S. 
Huff,  Detroit,  Mich.     App.   filed   Nov.    14, 

1914.  Not   liable   to   deteriorate. 

1.215.813.  Combination  Piano  and  Organ  - 
Player  Mechanism  ;  Richard  S.  Irvine, 
San  Francisco,  Cal.     App.   filed  Sept.    14, 

1915.  Electrically  controlled  contact. 

1.215.814.  Switch  for  Automatic  Tele- 
phone Systems  ;  William  Kaisling,  Chi- 
cago, 111.  App.  filed  April  27,  1910. 
Selector  or  connector  switches. 

1.215.815.  Electric  Signaling  System  ; 
Paul  Kaminski.  Spandau,  and  Otto 
Schneider,  Schoneberg,  near  Berlin,  Ger- 
many. App.  filed  June  24,  1913.  For 
range  finding. 
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The  United  Engineering  Societies  Council 

SPECIALISM  has  its  advantages  and  its  disadvan- 
tages. This  is  only  another  way  of  saying  that  no 
human  institution  can  be  perfect,  or  possess  all  the 
good  things  to  the  exclusion  of  the  bad.  An  advantage 
of  specialism  is  that  by  confining  attention  of  each 
individual  or  group  of  individuals  to  a  particular  group 
of  activities,  greater  effectiveness  and  greater  efficiency 
can  be  secured  in  all  directions.  A  disadvantage  of 
specialism  is  that  the  associations,  views  and  habits  of 
the  individual  necessarily  become  relatively  delimited 
and  narrowed. 

Engineering  as  a  profession  is,  in  a  broad  sense,  a 
great  field  of  endeavor  in  which  the  basic  principles 
are  everywhere  the  same.  Mathematics,  physics,  chem- 
istry and  various  other  branches  of  science  are  applied 
to  the  business  of  the  world  through  economics,  direc- 
tion and  discipline,  so  as  to  secure  the  maximum  of 
joint  constructive  production  with  the  minimum  of  in- 
convenience, expense  and  delay.  According  to  any 
such  broad  interpretation  of  the  nature  and  purposes 
of  engineering,  one  might  suppose  that  all  engineering 
was  essentially  the  same,  and  called  for  the  services  of 
one  and  the  same  group  of  technically  trained  men.  We 
all  know,  however,  that  the  field  of  engineering  is  so 
large  that  no  one  man  can  possibly  possess  the  knowl- 
edge and  experience  necessary  for  efficiently  conduct- 
ing work  in  all  of  its  departments.  In  order  to  give 
good  engineering  service,  specialism  is  necessary,  and 
there  are  to-day  half  a  dozen  main  branches  of  engi- 
neering, each  branch  having  perhaps  half  a  dozen  dis- 
tinct sub-branches. 

This  necessary  specialism  in  engineering  divides  en- 
gineers as  a  body  into  a  number  of  groups,  so  distinct 
one  from  another  that  the  technical  language  of  one 
may  hardly  be  understood  in  another.  It  is  like  the 
case  of  the  dog,  which  is  generally  admitted  to  be  a 
quadruped  of  the  genus  canis,  but  as  existing  in  nearly 
a  hundred  different  species,  some  among  which  differ 
so  profoundly  in  qualities  and  dimensions  as  to  make 
it  difficult  to  believe  that  the  single  term  "dog"  applies 
alike  to  all. 

The  subdivision  of  breeds  among  engineers  makes 
it  very  difficult  for  them  to  make  common  cause  in 
any  joint  effort  for  the  benefit  of  the  community.  The 
totems  they  follow  are  so  different  as  almost  to  amount 
to  castes  in  exclusiveness.  This  is  a  real  misfortune, 
both  for  the  engineers  and  for  the  country  they  serve. 
They  may  be  particularly  well  qualified  to  express  opin- 
ions, or  to  suggest  courses  of  action  in  grave  emergen- 
cies, owing  to  their  training  and  experience,  and  yet, 
owing  to  their  multiple-cursedness,  they  are  prevented 


from  giving  adequate  expression  either  to  opinions  or 
to  suggestions. 

It  is  stated  that  a  movement  is  on  foot  to  co-ordinate 
the  disjunctions  among  American  engineers  by  form- 
ing a  United  Engineering  Societies  Council,  for  the 
purposes  of  collective  utterance  and  action,  when  oc- 
casion may  demand.  If  this  movement  is  effected  logi- 
cally and  automatically,  it  may  be  a  great  boon  for  the 
engineers  and  also  for  America.  If  the  movement  is 
made  unfortunately,  the  last  state  of  the  engineers 
may  be  worse  than  the  first.  We  wish  the  movement 
every  success.    There  is  need  for  it. 


Recognition  of  Good  Management 

AS  regulation  by  state  public  utility  commissions 
in  this  country  has  progressed,  it  has  become  more 
and  more  evident  that  incentive  for  good  service  and 
economical  management  which  would  produce  a  rate  of 
return  on  the  investment  in  excess  of  that  generally 
allowed  by  commissions  thus  far  would  soon  be  de- 
stroyed unless  the  regulatory  bodies  gave  recognition 
to  the  better  managed  properties  by  allowing  an  in- 
creased rate  of  return.  Indeed,  some  managements  have 
begun  to  feel  that  efforts  to  reduce  operating  expenses 
so  that  the  investment  would  show  more  than  a  certain 
rate  of  return  are  a  waste  of  energy,  and  this  also 
applies  to  the  installation  of  more  economical  apparatus 
involving  additional  investment.  The  State  Public 
Utilities  Commission  of  Illinois  has  evidently  felt  this 
danger.  In  its  decision  in  the  Lincoln  Water  &  Light 
Company  case  recently  announced  the  commission  states 
that  once  it  has  fixed  a  reasonable  rate  of  return  in  a 
rate  case  it  is  agreeable,  at  any  future  date,  to  con- 
sider an  increase  in  the  rate  of  return,  based  on  excep- 
tional operating  performances.  In  other  words,  the 
commission  is  willing  "to  reproportion  savings  made  by 
the  utility's  management  between  increased  profits  to 
the  stockholders  and  reduced  rates  to  the  consumers, 
rather  than  to  declare  that  all  such  further  savings 
should  accrue  solely  to  the  public."  While  this  expres- 
sion from  the  commission  is  a  promise  for  the  future, 
it  is  nevertheless  very  encouraging  as  a  pronunciamento 
from  a  regulatory  body.  It  is,  of  course,  not  altogether 
easy  to  determine  how  much  increased  profits  are  due 
to  conditions  beyond  the  control  of  the  management 
and  how  much  of  it  is  the  result  of  skillful  operation. 
However,  this  problem  is  no  more  difficult  for  a  well- 
organized  commission  to  solve  than  establishing  the  fair 
rate  of  return  upon  the  investment  or  promulgating 
standards  of  good  service.  The  mere  fact  that  the  ques- 
tion is  being  considered  is  satisfying. 
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Connecticut  Transmission  Systems 
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to  the  engineei   on  account  of  the  fad  that 
thoroughly   typical  of  condition!  winch  exist   In  many 
parti  of  the  country,  where  useful  water  powers  <>f 
moderati  re  linked  up  with  iteam  stal  ting 

or  new,  to  form  an   Interconnectei  m  capable  of 

utilising  the  full  value  of  the  hydraulic  resources.  The 
mam  plant  of  the  company  la  at  Palls  Village  on  the 
Housatonic  River,  with  a  subsidiary  plant   higher  up 

On  thifl  >trram  at  Canaan.  The  Installation  at  Falls 
Village  consists  Of  three  8000  k\v.  units,  that  at  Canaan 
Of    tWO    800    lew.,    with    a    small    steam    auxiliary.      The 

scheme  of  development  has  been  to  build  the  Falls  Vil- 
plant  for  tin-  production  of  an  exceptionally  large 

proportion  of  the  available  power,  thereby  utilizing  the 
privilege  as  fully  as  feasible.  The  Canaan  plant  in  itself 
is  small  and  comparatively  unimportant,  but  it  bears 
a  very  significant   relation  to  the  main  plant   in  that   its 

Btorage  area  <;  miles  above  Falls  Village  is  great,  bring- 
ing  the  total  for  the  system  to  42,000,000  cu.  ft.  The 
acquisition  of  this  smaller  plant  therefore  enabled  the 
larger  one  to  be  brought  to  a  fuller  development  and 
defended  it  against  being  seriously  incommoded  by 
the  storage  o\'  water  at  some  of  the  mills  on  the  stream. 
At  times  of  high  water  the  Canaan  plant  is  almost  out 
of  business,  but  at  low  water  it  can  operate  at  its  full 
head,  which  is  only  12  ft.,  and  run  its  comparatively 
large  flowage  through  to  the  higher  head  of  the  main 
plant  below.  Here  again  is  an  advantageous  union 
of  two  hydraulic  privileges,  one  of  them  so  small  as  to 
be  unpromising  by  itself,  but  working  admirably  in 
conjunction  with  the  other. 

To  the  engineer  the  chief  interest  of  the  Falls  Vil- 
lage plant  is  the  thorough  investigation  that  was  made 
of  the  hydraulic  situation  before  the  system  was  finally 
constructed.  The  head  is  at  a  maximum  of  110  ft.,  but 
distributed  over  two  natural  falls,  and  five  separate 
schemes  for  the  combined  utilization  of  the  head  were 
exhaustively  studied  before  the  final  plan  was  com- 
pleted. This  involved  a  small  sacrifice  of  head,  but 
made  it  possible  to  use  a  considerable  stretch  of  an  old 
dry  masonry  canal  built  on  this  site  more  than  sixty 
years  ago.  With  its  walls  built  up  and  the  whole  lined 
with  reinforced  concrete,  it  became  possible  to  convey 
the  water  so  as  to  dispense  with  the  extremely  long  pipe 
lines,  which  would  have  been  necessary  to  the  other 
schemes.  The  final  penstocks  have  been  kept  down  to 
400  ft.  in  length,  thereby  both  lowering  the  cost  and 
improving  the  regulation.  Of  the  main  hydraulic  plant 
itself  little  need  be  said  except  to  call  attention  to  the 
fact  that  it  is  rather  unusually  simple  in  its  switch- 
board design.  The  power  is  generated  at  6600  volts  and 
the  main  transmission  is  of  the  now  usual  type,  with 
steel  towers  and  suspension  insulators,  at  66,000  volts. 
This  main  line  to  Bristol  is  a  double-circuit  one,  40  miles 
long,  fitted  with  a  ground  wire  above  the  towers.  From 
Bristol  to  Berlin,  13.5  miles,  more  similar  towers  are 
used  but  as  yet  carrying  only  a  single  circuit.     This 


nan  mi    ion  is  connected  with  both  Hartford  and  New 
Britain.    Th<  e   econdary  lines,  however,  are  on  wooden 

pole      I11  tO  46  ft.  long,  and  spaced   ISO  ft.  apart,     howing 

thereby  the  modern  tendency  to  departure  from  the  old 
hort  Bpacingi  which  are  a  hami  me  down  ii>nn  lender 
telegraph  and  telephone  poles  carrying  s  great 
wires.  These  poles  are  equipped  with  suspen  Ion  Insu 
lators,  four  disks  in  series,  ami  at  frequent  intervals  are 
guyed  in  two  directions.  The  connected  team  systems 
are  provided  by  the  stations  of  the  Torrington  Electric 
Company,  the  Bristol  &  Plainville  Tramway  Company, 
the  United  Electric  &  Water  Companj  and  the  Hartford 
Electric  Lighl  Company,  from  any  or  all  of  which  power 
can  be  drawn  when  necessary.  A  further  extension  is 
now  under  way  which  will  unite  this  system  with  the 
Middletowii  steam  station  of  the  Connecticut  Power 
Company. 


The  Importance  of  Lighting  Load 

AT  every  increase  in  the  efficiency  of  electrical  il- 
luminants  there  have  been  dire  predictions  that 
the  lighting  end  of  the  electricity  supply  business  was 
going  to  the  dogs,  and  the  only  hope  of  continued  pros- 
perity lay  in  a  large  increase  of  motor  service.  In 
point  of  solemn  fact,  every  increase  in  the  efficiency  of 
illuminants  has  encouraged  more  and  better  lighting, 
and  in  the  long  run  the  lighting  load  has  steadily  risen 
through  the  entire  period  of  improvement.  The  funda- 
mental fact  in  the  situation  is  that  artificial  lighting  is, 
on  the  whole,  still  so  far  from  natural  lighting  in 
measure  of  intensity  that  the  inevitable  tendency  of  the 
former  must  be  upward.  It  is  true  that  one  can  see  to 
read  or  write  with  2  or  3  foot-candles  of  illumination.  It 
is  equally  true  that  one  is  used  to  working  with  five  or 
ten  times  this  amount  through  the  hours  of  daylight, 
and  consequently  a  certain  wrench  is  felt  in  passing 
from  natural  to  artificial  light.  Eventually  the  eyes 
accommodate  themselves  to  the  new  conditions  and, 
considering  what  they  are,  they  perform  remarkably 
well.  Yet  there  is  little  doubt  that  the  period  of  this 
passage  is  one  of  relative  inefficiency,  which  would  be 
obviated  if  the  intensities  before  and  after  the  change 
were  more  commensurate.  It  is  in  response  to  this 
mental,  rather  than  physical,  condition  that  there  has- 
been  a  steady  rise  in  the  illumination  demanded  by 
popular  consent,  so  soon  as  increased  efficiency  cf  the 
illuminants  themselves  has  made  better  lighting  eco- 
nomical and  feasible. 

Mr.  Durgin  in  his  article  last  week  called  attention 
to  the  strenuous  efforts  which  have  been  made  to  in- 
crease the  motor  and  miscellaneous  load,  attractive  to 
the  central  station  by  reason  of  the  comparative  sim- 
plicity of  the  service.  To  one  attempting  to  analyze 
the  real  situation,  however,  it  becomes  apparent  that 
full  advantage  has  not  yet  been  taken  of  the  economic 
possibilities  of  the  lighting  load.  The  cost  of  service 
is  undeniably  greater  in  this  class  of  work,  but  whether 
the  increased  profits  do  not  more  than  justify  the  costs 
is  quite  another  matter.  There  is  little  doubt  that 
numerous  central  stations  are  supplying  the  preferred 
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class  of  motor  customers  at  a  price  dangerously  near 
to  cost.  The  desire  to  obtain  all  the  practicable  load, 
thereby  increasing  station  capacity  and  decreasing 
station  costs,  is  a  perfectly  natural  and  proper  one.  It 
must  not  be  forgotten,  however,  that  the  generating 
costs  eventually  tend  to  become  asymptotic.  In  other 
words,  there  is  a  certain  capacity  beyond  which  costs 
diminish  slowly  if  at  all,  and  any  increase  of  load  above 
this  point  makes  very  little  impression  on  the  net 
profits  obtained  from  any  class  of  customers.  It  may 
therefore  happen  that  a  very  large  increase  of  railway 
or  motor  load,  producing  most  impressive  results  on 
the  total  output,  really  implies  a  comparatively  small 
net  profit,  much  smaller  than  would  be  obtained,  from 
that  critical  point  on,  by  a  similar  access  of  lighting 
load.  The  obvious  reason  for  extremely  low  power 
rates  is  to  increase  the  load  factor  and  thus  diminish 
the  cost  of  generation.  The  fact  that  this  diminution 
is  not  continuous  sets  a  limit  to  the  profit-bearing 
qualities  of  such  loads. 

Another  feature  of  the  situation  to  which  Mr.  Dur- 
gin  very  properly  called  attention  is  the  importance  of 
increase  of  lighting  service  from  the  standpoint  of 
public  affairs.  The  humble  householder  using  electric 
lighting  in  his  flat  has  a  vote  which  is  just  as  valuable 
in  determining  public  policies  as  that  of  the  captain 
of  industry  who  takes  10,000  hp.  from  the  central  sta- 
tion at  a  price  barely  yielding  a  living  profit.  In  fact 
the  former  personage  invariably  exercises  his  right  to 
vote,  while  the  latter  is  more  likely  to  do  something 
else  and  usually  takes  no  active  interest  in  ordinary 
civic  affairs  at  all.  We  are  not  disposed  to  echo  the 
biblical  advice  to  "Make  to  yourselves  friends  of  the 
mammon  of  unrighteousness,"  but  it  is  a  fact  that  the 
company  which  looks  carefully  and  sympathetically  af- 
ter the  interests  of  its  small  consumers  is  likely  to  have 
a  great  many  friends  in  time  of  need,  while  if  it  is 
solicitous  about  the  interests  of  big  business  only  it 
acquires  a  fund  of  somewhat  justly  imputed  distrust 
and  is  looked  upon  by  the  general  consumer  as  an  ad- 
vocate of  the  "public  be  damned"  policy.  It  is  for  this 
very  practical  reason  that  many  important  lighting 
companies  make  so  much  of  their  illuminating  engi- 
neering or  lighting  service  work.  This  represents  an 
endeavor,  primarily  to  encourage  the  lighting  con- 
sumer to  a  higher  standard  of  illumination,  and  better 
results,  and  secondarily,  a  determination  to  make 
friends  with  every  man  who  is  a  patron  of  the  company 
whether  his  bill  is  $1  a  month  or  $500.  The  wisdom  of 
the  policy  ought  to  be  sufficiently  obvious. 


Industrial  Controllers 

IN  the  early  days  of  the  direct-current  shunt  motor, 
of  say  1-kw.  size,  the  starting  of  the  machine  was 
an  undertaking  calling  for  fitting  ceremonies  and  aus- 
picious convocation.  The  chief  starter  called  his  as- 
sistants to  attention,  refreshed  his  memory  by  inspect- 
ing anew  the  printed  list  of  directions,  and,  having  as- 
certained that  the  armature  circuit  was  safely  open, 
he  uttered  an  incantation  and  closed  the  shunt-field 
switch  on  the  mains.  An  assistant  then  took  a  bunch 
of  keys,  or  a  handy  wrench,  and  proceeded  to  demon- 
trate  by  optical  and  muscular  observation  that  the  field 
poles  were  duly  and  truly  magnetized.  A  sigh  of  relief 
having  been  given,  minute  care  was  then  devoted  to  the 
rocker  arm  and  brushes  on  the  commutator,  to  make 
sure  that  the  brushes  themselves  rested  firmly  on  the 
neutral  point. 

The  assistant  having  this  delicate  matter  in  charge 
reported  all  correct  to  the  assistant  having  charge  of 
the  rheostat  in  the  armature  circuit,  who,  having  satis- 
fied himself  that  the  resistance  was  all  in,  reported  to 
the  chief  starter,  who  after  shouting  "look  out,"  closed 
the  armature  switch  on  the  mains.  With  fireworks  at 
the  brushes,  the  armature  would  begin  to  rotate,  and 
the  assistant  at  the  brushes  would  manipulate  the 
brush  rocker  arm  with  the  gestures  of  a  despairing 
man.  The  assistant  at  the  rheostat  proceeded  to  cut 
out  resistance  steps  with  bated  breath.  When  the  ma- 
chine safely  reached  full  speed,  and  all  the  rheostat 
was  cut  out,  with  the  brushes  in  fairly  good  order,  all 
hands  would  shout  a  Te  Deum;  while  the  starting  staff 
mopped  their  foreheads. 

As  a  contrast  with  the  foregoing  technique  from  an- 
cient history,  reference  may  be  taken  to  the  paper  by 
H.  D.  James,  read  at  the  recent  mid-winter  New  York 
convention  of  the  American  Institute  of  Electrical  En- 
gineers. An  abstract  of  the  paper  appears  elsewhere 
in  this  number.  The  paper  shows  that  the  regular 
process  of  starting  and  accelerating  shunt  motors  of 
10-kw.  or  15-kw.  capacity,  with  only  one  or  two  steps 
of  starting  resistance,  is  conducted  automatically  after 
the  mere  closing  of  a  main  switch.  The  process  takes 
effect  so  smoothly  that  it  takes  an  oscillograph  to  make 
the  steps  significant. 

Nevertheless,  in  spite  of  the  great  strides  that  have 
been  made  in  motors  and  motor  starting  during  the 
last  thirty  years,  the  paper  points  out  that  there  is 
still  much  room  for  investigation,  improvement  and 
design  in  the  application  of  the  motor  controller  to  in- 
dustrial practice. 


|LEET  troubles  on  transmission  lines      The   Comintf    IsSUeS      problems   of   special    interest  to   central- 
kand  methods  of  preventing  them  on      uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiii  '       station  managers  will  be  published  in  the 


the  Pennsylvania  Water  &  Power  Company's  lines 
will  be  discussed  in  a  leading  article  of  the  next  issue, 
dated  March  10.  Other  station  and  operating  problems 
will  also  be  taken  up  in  that  issue.  In  the  third  number 
of  March  will  appear  another  section  of  Prof.  Alfred 
Still's  article  on  "The  Design  of  High-Voltage  Trans- 
former Insulation,"  the  first  part  of  which  was  published 
in  the  Feb.   17  issue.     Articles  discussing  commercial 


March  24  issue.  The  fifth  issue  of  March  will  contain  a 
description  of  the  electrical  layout  and  operating  fea- 
tures of  a  large  New  England  cotton  mill.  Engineering 
features  of  other  industrial  installations  and  their  oper- 
ating problems  will  be  discussed  in  the  same  issue. 
Electrical  Merchandising,  which  will  be  issued  the 
fifteenth  of  March,  will  feature  selling  plans  and  meth- 
ods of  timely  interest. 
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Construction  and  Operation  of  a  Connecticut 

Hydroelectric  System 

Features  of  .1  20,000  lip.  Station  of  the  Connecticut  Power  Company  at  Falls  Village  Having 

Transmission  Facilities  For  Supplying  Energy  to  Connecticut  Utilities  and 

Exchanging  Energy  with  Hartford  Electric  Company 

TllL  Falls  Village  hydroelectric  plant  of  The  Con 
necticut    Power   Company,    which    la    located    ii 


in 
northwestern  Connecticut  <>n  the  Housatonic 
River,  furnishes  an  interesting  example  of  how  irregu- 
lar stream  flow  can  be  utilized  economically  by  operating 
in  conjunction  with  Bteam  plants,  in  this  case,  how- 
ever, the  hydroelectric  plant  was  developed  as  an  en- 
tirely independent  source  of  energy,  arrangements  being 

made    later   With    neighboring   systems    for    interchange 

of  surplus  energy.     Reduced  to  a  basis  of  horsepower 

per  square  mile  of  drainage  the  Palls  Village  plant  is 
very  highly  developed,  but  the  rating  is  justified  in 
view  of  the  auxiliary  sources  of  energy  connecting  with 
the  system.  Energy  is  supplied  to  OGOO-volt  transmis- 
sion lines  reaching  the  towns  of  Millerton,  N.  Y.,  and 
Canaan,   Norfolk,   Lime  Rock,  Falls  Village  and  Sharon, 


small  hydroelectric  plant,  also  on  the  Elousatonic  River, 

is  located  al  Canaan.  This  was  formerly  the  generating 
station  of  the  Berkshire  Tower  Company,  but  is  now  the 
property   Of  The  Connecticut    Tower   Company. 

Falls  Village  was  selected  as  the  site  of  the  hydro- 
electric plant  because  the  contour  of  the  Housatonic 
River  was  particularly  desirable  at  this  point,  two  falls, 
Little  Falls  and  Great  Falls,  giving  a  hydraulic  drop  of 
110  It.  Attempts  had  been  made  as  early  as  1850  to 
utilize  the  natural  head  thus  available  by  building  dry- 
masonry  canals,  but  due  evidently  to  the  seepage  of 
water  they  were  abandoned  without  ever  being  used. 
One  of  these  canals  was,  however,  utilized  in  the  present 
plant,  and  extends  from  Great  Falls  about  2000  ft.  down- 
stream, having  an  overflow  spillway  near  the  headworks 
and  also  at  its  lower  end. 


FIGS.    1    AND  2 — GENERATOR  ROOM   AND  SECTION  OF  SWITCHING  GALLERY   OVERLOOKING   GENERATOR    ROOM 


Conn.,  while  66,000-volt  steel-tower  lines  run  to  Torring- 
ton,  Thomaston,  Bristol,  New  Britain  and  Hartford, 
Conn.  Connections  will  eventually  be  made  with  the 
Middletown  steam  station  of  The  Connecticut  Power 
Company  thereby  tieing  together  the  Housatonic  and 
Middletown  divisions  of  this  company  and  affording 
the  advantages  of  diversity  in  load  and  interchange  of 
energy.  The  lines  to  Torrington,  Bristol,  New  Britain 
and  Hartford  also  furnish  auxiliary  sources  of  energy, 
since  they  connect  with  steam  stations  of  the  Torring- 
ton Electric  Light  Company,  the  Bristol  &  Plainville 
Tramway  Company,  the  United  Electric  &  Water  Com- 
pany and  the  Hartford  Electric  Light  Company. 
Through  the  two  last-mentioned  companies,  connections 
are  virtually  maintained  with  the  Housatonic  Power 
Company  and  many  flourishing  industrial  communities 
of  central  Connecticut.  To  include  all  sources  of  energy 
connected  to  the  system  it  should  be  pointed  out  that  a 


In  laying  out  the  present  plant  several  schemes  of 
utilizing  the  Housatonic  River  were  considered.  The 
one  adopted  required  cutting  a  channel  through  Little 
Falls  barrier  and  constructing  a  dam  at  Great  Falls 
with  its  crest  at  the  elevation  of  the  Little  Falls  bar- 
rier. In  addition  the  old  canal  was  utilized  with  the 
addition  of  a  reinforced  concrete  lining  and  walls  raised 
approximately  4.5  ft.  Extending  the  walls  of  the  canal 
to  any  higher  elevation  by  building  on  the  old  wall  was 
considered  unsafe,  consequently  the  crest  of  the  dam  is 
9  ft.  higher  than  the  canal  spillway  and  the  level  of 
the  water  in  the  canal  is  controlled  by  motor-operated 
regulating  gates,  which  may  be  controlled  at  will  of  the 
switchboard  operator  either  by  hand  or  by  an  automatic 
float  located  in  the  canal. 

Two  methods  of  conveying  the  water  from  the  canal 
to  the  power  house  were  considered.  One  involved  pen- 
stocks approximately  800  ft.  long,  utilizing  the  maxi- 
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mum  natural  load;  the  other,  which  was  adopted,  uses 
penstocks  approximately  400  ft.  long,  and  required  ex- 
cavating the  channel  of  the  river  for  the  tailrace  in 
order  to  utilize  part  of  the  4  ft.  additional  drop  in  the 
rapids  below  the  power-house  location.  The  selection 
of  the  power-house  site  was  based  on  comparison  of  the 
costs  of  the  two  schemes  and  a  study  of  the  comparative 
regulation  of  the  two  lengths  of  penstocks. 

The  drainage  area  above  Great  Falls  is  644  square 
miles  and  the  pondage  about  21,000,000  cu.  ft.,  equiva- 
lent to  about  243  second-feet  for  twenty-four  hours.  Al- 
though there  are  several  small  pondages  above  Falls 
Village,  the  largest  is  that  of  the  Canaan  plant,  6  miles 
up  the  river.  Since  the  control  of  this  pondage  is  essen- 
tial to  the   successful   operation   of   the    Falls   Village 


HYDRAULIC  DATA  FOR  HOUSATONIC  RIVER  AT  FALLS 

VILLAGE 

Month 

Year 

Discharge  (Cu.  Ft. -Sec.) 

Rain- 
fall 
(In.) 

Ratio 

Run-olT  to 

Rainfall 

(pei 

cent) 

Max. 

Min. 

Mean 

1913 
1914 
1915 

3020 
1(100 
2(190 

1290 

200 

35 

2300 

513 

1114 

4.02 

2  :.l 
5.77 

102.3 

36.7 

34 . 5 

1913 
1914 
1915 

1770 
1800 
5850 

588 
350 
840 

1248 

721 
2020 

2.2S 
2.35 

5.54 

88.5 

49.9 

59.2 

March 

1913 
1914 
1915 

8110 
8520 

2700 

825 

too 

512 

2705 

2390 
884 

6.05 
4.23 
0.12 

80.0 
101.2 

1913 
1914 
1915 

4410 
5680 
3120 

1050 

2750 

432 

2416 
3825 
1114 

4 .  02 
3  65 
2.56 

104  0 

179.6 
75.  t 

May 

1913 
1914 
1915 

1970 

3430 

920 

440 
480 
356 

915 

1830 

614 

4.13 

3.25 

2.9 

39.8 
99.0 
38.0 

1913 
1914 
1915 

1250 
696 
560 

178 
220 
154 

536 
407 
332 

1.81 
2.87 
4.65 

51.4 

23.9 
12.5 

July 

1912 
1913 
1914 
1915 

440 

328 

570 

4480 

145 

80 

208 

339 

275 

193 

306 

1427 

2.90 
1.45 
3.10 
7.97 

11.4 
23.4 
17.7 
32.0 

1912 
1913 
1914 
1915 

803 

214 

392 

3320 

169 

80 

190 

529 

321 

157 

255 

1320 

4.27 
4.59 
2.48 
7.41 

13.3 
6.1 

18.5 
31.8 

September 

1912 
1913 
1914 
1915 

576 
297 
252 
1090 

182 

72 

136 

350 

316 
181 
196 
605 

3.08 
3.74 
0.55 
3.74 

17.8 

8.3 

61.8 

28.1 

October 

1912 
1913 
1914 
1915 

29S0 

4510 
169 

725 

91 

154 
24 
193 

591 
726 
122 
450 

4.51 
8.88 
2.23 
1.96 

23.3 

14.7 

9.9 

4 1  .  3 

November 

1912 
1913 
1914 
1915 

2800 

2020 

160 

855 

632 

538 

29 

193 

1179 
988 
117 
440 

3.69 
3.23 
2.37 
2.07 

55.3 

52.6 

S.  i 

36.7 

December 

• 

1912 
1913 
1914 
1915 

1990 
1550 

157 
.",(170 

91 

619 

86 

220 

1408 
912 
131 

1735 

4.86 
2.54 
2.58 
8.89 

51.9 

64.2 

8.9 

35.0 

plant,  this  property  was  acquired  by  The  Connecticut 
Power  Company  in  1912.  The  acquisition  added  enough 
pondage  to  that  already  available  at  Falls  Village  to 
make  a  total  of  about  42,000,000  cu.  ft.,  or  the  equiva- 
lent of  486  second-feet  for  twenty-four  hours.  With  this 
large  pondage  the  flow  may  be  utilized  so  that  the  mini- 
mum output  of  the  development  is  not  affected  by  the 
low  Sunday  flow  caused  by  the  shutting  down  and  stor- 
ing of  water  by  the  mills  located  on  the  river  above 
Great  Falls. 

The  normal  head  at  the  Canaan  plant  is  approximately 
12  ft.,  but  during  extreme  high  water  is  reduced  to  only 
a  few  inches.  A  250-hp.  steam  auxiliary  has  therefore 
been  installed  in  this  station  for  use  during  periods  of 
extreme  high  and  low  water,  arrangements  being  made 
as  described  on  page  1251  of  the  Dec.  23,  1916,  issue  of 
the  Electrical  World  for  operating  the  waterwheels 
at  reduced  head.     As  an  auxiliary  to  the  Falls  Village 


station  the  Canaan  plant  will  not  be  required  at  times 
of  high  water,  and  at  times  of  low  water  it  will  operate 
under  maximum  head  at  its  highest  efficiency  and  mate- 
rially increase  the  output  of  the  system. 

The  dam  at  Great  Falls  is  14  ft.  high  and  320  ft. 
long.  Next  to  the  headworks  is  a  skimming  gate 
through  which  large  pieces  of  ice  and  floating  material 


FIG.    3 — ARRANGEMENT   OF   BANK    OF   TRANSFORMERS   IN 
SEPARATED    FIREPROOF    COMPARTMENTS 

may  be  diverted  by  a  floating  boom  anchored  to  large 
boulders.  Four  gates  are  provided  for  admitting  water 
to  the  canal,  these  being  electrically  operated  and  re- 
motely controlled.  The  amount  of  gate  movement  is 
indicated  at  the  station  by  the  arrangements  described 
on  page  1007  of  the  Nov.  18,  1916,  issue  of  the  Elec- 
trical World.  Entrance  to  the  gates  is  protected  by 
1.75  by  5.75-in.  wooden  bars  spaced  6  in.  center  to 
center  and  extending  up  only  to  the  water  level.  On 
account  of  the  presence  of  the  skimming  gate,  boom 
protection  and  submerged  screen  and  consequent  con- 
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PIG.  4 CROSS-SECTION   OF  HIGH  AND  LOW-VOLTAGE  SWITCHING 

GALLERIES    AND    EXCITER    PIT 

siderable  depth  of  water  above  the  headworks  no  seri- 
ous ice  trouble  is  experienced  from  the  pond. 

Directly  below  the  headworks  in  the  canal  wall  is  a 
260-ft.  spillway,  the  crest  of  which  is  9  ft.  below  that 
of  the  dam  and  3  ft.  below  the  top  of  the  canal  wall. 
The  existing  spillway  was  used  to  avoid  the  extensive 
excavation  which  would  be  required  to  bring  it  to  the 
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proper  level  '   were  located  In  the  main  dam. 

I,.  prevenl   wi  er  flowing  over  the  ipillwaj   exeepl   In 
emei  particular  care   la  taken   by   the  station 

operator  to  regulate  the  amounl  of  water  admitted  to 
tin-  canal,  its  level,  within  certain  limits,  being  Indi 
cated  bj   lamps  attached  to  el<  d  In  the 

canal.    Details  <>t'  this  scheme  are  alio  de  eribed  In  the 
Nov.  18,  19H  '   El  1 1  ran  \i.  Wow  d,  page  100*3 

The  canal   was   constructed   bj    excavating   the   old 
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FIG.   5      switch    \M>  BUS-TIE  SECTIONS  OF  6600-VOLT  BUS 
STRUCTURE 

canal,  utilizing  the  old  rock  walls  for  supporting  one 
side  of  the  canal,  and  lining  it  with  reinforced  concrete. 
Its  minimum  area  of  cross-section  is  400  sq.  ft.,  which 
permits  a  flow  of  2500  second-feet  with  a  maximum 
velocity  of  6.25  ft.  per  second.  The  loss  of  head  is  only 
a  few  inches.  The  canal  approaches  the  penstock  almost 
at  right  angles,  and  at  the  end  of  the  canal  is  a  spillway, 
skimming  gate  and  mudgate.  Owing  to  ice  which  forms 
in  the  canal  breaking  and  massing  around  the  penstock 
entrances,  arrangements  were  made  during  the  past 
summer  for  diverting  it  over  the  spillway  and  discharg- 
ing it  through  a  long  wasteway  into  the  river. 

The  forebay  head  block  contains  four  main  penstock 
gates  which  have  hand-operated  hoists,  with  provision 
for  future  motor  drive.  Screens  similar  to  those  at 
the  headworks  are  provided.  Considerable  difficulty  has 
been  experienced  in  the  operation  of  small  waterwheels 
in  the  Housatonic  River  on  account  of  the  migration  of 
eels,  so  double  fine  mesh  screens  are  placed  at  the  en- 
trance to  the  exciter  penstocks.  Three  9-ft.  penstocks 
suitable  for  5000-hp.  waterwheels  and  two  3-ft.  pen- 
stocks for  250-hp.  exciter  waterwheels  are  installed  and 
provision  made  for  one  more  main  penstock.  These 
dimensions  will  give  a  maximum  velocity  of  8.5  ft.  per 
second  in  the  main  penstocks  and  4.9  ft.  per  second  in 
the  exciter  penstocks. 

General  Arrangements  Inside  Station 

The  station,  which  is  located  on  the  bank  of  the  river 
just  below  the  forebay,  is  arranged  as  shown  in  the 
accompanying  plan  and  cross-section.  In  the  middle 
bay  on  the  main  floor  are  the  turbine-driven  exciters, 
governor  oil  pumps,  oil-storage  tanks  and  heating  plant. 
Mounted  directly  over  each  exciter  are  chain-operated 
rheostats  actuated  from  the  switchboard  above.  Space 
is  provided  on  each  side  of  the  central  bay  for  two 
5000-hp.  water  turbine-driven  generators  with  their  cor- 
responding governor  mechanism,  but  only  three  units 
are  installed  so  far.  Since  the  turbines  are  horizontal- 
shaft,  end-entrance  units,  rear-bearing  inspection  cham- 
bers are  provided  at  the  penstock  ends. 

Extending  the  whole  length  of  the  generator  room 
along  the  penstock  side  is  a  gallery  on  the  central  por- 
tion of  which,  over  the  exciter  pit,  are  the  main  switch- 
board and  6600-volt  switch  and  bus  structure.    A  tele- 


phone booth  li  so  located  ;it  one  end  of  the  switchboard 
thai  an  operator  using  the  telephone  can  sec  every  in- 
trumenl  and  witch  on  the  board.  At  each  end  of  the 
gallery  en  eparate  fireproof  compartments  with  metal 
doors  for  Hie  transformers.  Hack  <>f  these  is  space-  for 
a  machine  shop,  office,  station  lervice  equipment,  store- 
room ami  tiic  like.  All  of  the  high  ten:  ion  equipment — ■ 
thai  Is,  the  66,000  voll  apparatui ,  Including  oil  switches, 
busbars,  lightning  arresters  and  disconnecting  switches 
is  installed   in  a  room  over  the  gallery.     The  horn- 

.  however,  are  installed  on  B  root'  structure  sup- 
porting the  outgoing  lines  and  are  operated  from  with- 
in the  station  by  pipe  mechanisms. 

BQl   [PMBNT   USED   IN   FALLS   VILLAGE  STATION 

/■<;//.s-    Village    Three    5000-hp.    double-runner    Wellman  Beaver- 
Morgan    waterwheels    directlj    connected    with    8000-kw.    60-cycle 
< > 1 1    Allls-Chalmers  generators  running  at   noo  r.p.m.    Lorn* 
bard  type-governors  with  automatically  controlled  oil  pumps  ii  riven 
through  magnetic  clutches  by  constantly  running  Induction  motore. 
tip.    single-runner    waterwheels    directly    connected    with 
1..11   kw.    125-VOlt   exciters  operating  at    000   r.p.m.      Two   bunks  of 
water-cooled  6600/66, 000-vol<  tranformere,  each  consisting  of  three 
Allis-Chalmers  transformers  connected  delta-delta. 

The  electrical  connections  are  very  simple,  section- 
alized  buses  with  no  duplications,  loops,  or  transfer 
buses  being  used  for  both  the  6600-volt  and  66,000-volt 
circuits.  Provisions  are  made  for  connecting  one  out- 
going 6600-volt  circuit,  one  bank  of  transformers  and 
two  generators  to  each  half  of  the  6600-volt  bus,  so 
they  may  be  operated  in  parallel  or  in  two  groups  by 
closing  or  opening  the  bus-tie  switch;  however,  only 
one  of  the  outgoing  circuits  is  connected  so  far.  The 
66,000-volt  bus  is  similarly  sectionalized,  but  two  outgo- 
ing circuits  are  connected.  All  of  the  66,000-volt  oil 
switches  are  Westinghouse  type  E-3  while  the  6600-volt 
switches  are  type  GA.  Four-cell  type  A  electrolytic 
lightning  arresters  are  connected  with  the  66,000-volt 
outgoing  lines,  and  inverse  time-limit  relays  are  used 
with  the  outgoing  line  switches. 

The  transformers  of  each  bank  are  installed  in  adja- 
cent but  separated  concrete  compartments  with  floors 
which  are  depressed  and  drained  so  oil  will  be  carried 
away  in  case  of  transformer  explosion  and  fire.  Since 
the  transformers  are  connected  delta-delta  simple  ring- 
type  buses  can  be  used  to  join  them.    The  6600-volt  bus- 
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FIG.    6 — LAYOUT    OF    TURBINE-DRIVEN    GENERATORS,    EXCITERS 
AND  AUXILIARIES 

bars  consist  of  1,000,000-circ.  mil  cable  supported  on 
Electrical  Engineers  Equipment  Company's  insulators 
No.  1886,  and  carried  through  the  barriers  in  14-in. 
Thomas  wall  bushings  No.  7460.  One-half  inch  copper 
tubing  is  used  for  the  66,000-volt  connections  being  run 
through  the  compartment  barriers  in  Thomas  wall  bush- 
ings  No.   8403.   From  the  low-tension  bus  cables   run 
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down  the  wall  through  conduit  and  thence  through  the 
floor  to  the  6600-volt  bus  and  switch  structure.  The 
66,000-volt  busbars,  however,  are  connected  with  the 
high-tension  buses  on  the  floor  above  by  copper  tubing 
carried  through  Thomas  floor  bushings  No.  8016.  Ther- 
mometers, water-flow  and  oil-level  alarm  circuits  on  each 
transformer  are  inclosed  in  conduit,  each  branch  of 
which  terminates  in  a  Crouse-Hinds  condulet  E-22.  Be- 
tween the  conduits  and  the  wall  boxes  (Burns  No. 
172),  %-in.  flexible  conduit  is  used.  The  transformers 
are  mounted  on  trucks  and  all  piping  and  connections 
arranged  so  that  the  units  can  be  easily  withdrawn. 

The  6600-volt  bus  and  switch  structure  is  built  of 
concrete,  the  compartments  on  the  side  nearest  the  gen- 
erator room  being  devoted  to  cable  terminals,  current 
transformers,  potential  transformers  and  their  protect- 
ing fuses.  The  other  side  contains  the  oil  switches, 
busbars  and  disconnecting  switches.  The  arrangement 
of  this  apparatus  is  shown  in  elevations  and  cross-sec- 
tions of  the  structure.  A  bus-tie  section  occupies  the 
central  portion  of  the  structure,  while  the  transformer, 
generators  and  feeder  sections  occupy  about  the  same 
relative  position  that  the  corresponding  apparatus  occu- 
pies in  the  station.  All  the  cable  terminals  are  Elec- 
trical Engineers  Equipment  Company's  type  50A  pot- 
heads,  while  the  current  transformers  are  Westinghouse 
type  KA. 

As  shown,  the  solenoids  operating  the  oil  switches 
are  all  mounted  on  the  floor,  permitting  the  oil  switches 
to  be  placed  above  where  they  can  be  simply  connected 
with  their  respective  circuits.  The  busbars  consist  of 
two  3  by  ^4-in.  copper  bars  laid  on  edge  on  General 
Electric  vertical  insulators  No.  42.     Openings  in  the 


FIG.     7 — HIGH-TENSION     GALLERY     SHOWING     LINE     SWITCHES, 
BUS-TIE  SWITCHES,  LIGHTING  ARRESTERS  AND  OVERHEAD  BUS 

structure  at  the  ends  of  the  busbars  are  covered  with 
asbestos  lumber  doors  held  in  place  by  expansion  bolts. 
Symmetry  of  arrangement  has  also  been  carried  out 
in  the  high-tension  room.  The  busbars  run  along  the 
ceiling,  being  sectionalized  in  the  middle  and  brought 
down  to  bus-tie  switches  arranged  across  the  room. 
Along  the  river  side  of  the  room  are  the  lightning  ar- 


rester tanks,  fuses  and  risers  leading  to  the  roof  bush- 
ings, operating  rods  for  the  horn-gaps  on  the  roof,  and 
risers  from  the  transformers  leading  to  the  busbars 
with  their  disconnecting  switches.  Along  the  land  side 
are  line  oil  switches  with  their  disconnecting  switches 
and  protecting  choke  coils. 

The  busbars,  which  consist  of  l'4-in.  iron  pipe,  are 


FIG.  8 — ROOF  STRUCTURES  DEAD-ENDING  OUTGOING  LINES 

supported  by  four-disk  Pittsburgh  suspension  insulators 
No.  232  equipped  with  special  hangers.  The  bus-tie 
disconnecting  switches,  which  are  equipped  with  post- 
type  insulators  like  all  the  high-tension  disconnecting 
switches,  are  attached  to  a  truss  directly  over  the  bus- 
tie  switches.  The  insulators  supporting  the  transformer 
disconnecting  switches  as  well  as  the  posts  insulating 
the  lightning  arrester  risers  and  choke  coils  are  at- 
tached directly  to  the  brick  walls,  but  the  line  discon- 
necting switches  are  attached  to  channels.  It  may  be 
pointed  out  that  all  of  the  high-tension  oil  switches  as 
well  as  the  transformers  are  connected  with  oil-storage 
tanks  and  a  filter  press  on  the  main  floor,  so  the  oil 
can  be  dried  and  cleaned  without  taking  the  apparatus 
out  of  service.  The  solenoids  operating  the  switches  are 
mounted  on  the  floor,  all  wiring  being  run  in  conduit. 

At  the  south  end  of  the  high-tension  room  is  the 
lightning  arrester  equipment  for  the  outgoing  6600-volt 
line.  This  consists  of  a  choke  coil  in  each  phase  and 
General  Electric  multigap  arrester  between  each  line 
and  ground.  The  outgoing  6600-volt  lines  pass  through 
Locke  wall  bushings  No.  661  and  connect  with  lines 
dead-ended  to  the  building  with  Pittsburgh  No.  232 
insulators  by  means  of  Ohio  Brass  clamps  No.  10,755. 

Connections  between  the  66,000-volt  lightning  ar- 
resters and  horn  gaps  and  between  the  line  switches 
and  lines  deadended  on  the  roof  structure  pass  through 
Thomas  roof  bushings  No.  8016.  The  roof  structure 
carrying  the  horngaps  with  the  method  of  deadending 
the  lines  are  shown  in  an  accompanying  illustration.  It 
may  be  pointed  out  that  arcing  horns  are  attached  to 
the  66,000-volt  dead-end  insulators. 

This  system  was  constructed  under  the  plans  and 
supervision  of  the  Stone  &  Webster  Engineering  Corpo- 
ration and  is  operated  by  the  Stone  &  Webster  Manage- 
ment Association.  M.  L.  Sperry  is  district  manager  of 
The  Connecticut  Power  Company,  Henry  E.  Lyles  is 
division  manager  of  the  Housatonic  division  and  J.  K, 
Mackie  is  superintendent  of  the  Falls  Village  plant. 

Features  of  the  transmission  system  and  an  explana- 
tion of  how  the  steam  and  water  power  stations  are 
operated  in  parallel  to  the  best  advantage  will  be  de- 
scribed in  a  later  issue  of  the  Electrical  World. 
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Entering  an  Age  of  Greater  Electric  Service 

Defending   Its  Rates,  the  Union  Electric  Li^ht  &  Power  Company  of  St.  Louis  Shows  That 

Development  ot   New  and  Diverse  Uses  Is  Costly,  but  Carries  the  Possibility 

of  Further  Kconomies  in  Unit  Production  Cost 


DEFENDING  ita  rates  In  a  proceeding  before  the 
Public  Service  Commission  of  Missouri  the  ' 
Electric   Light   &    Power  Company  of  St.   Louis 
expresses  the  belief  "that  we  are  entering  upon  an 
of  electric  service."     ii   "has  voluntarily   reduced   its 
charges  at  frequent  intervals  to  assist  the  greatesl  pos- 
sible development   in  the  use1  of  electric  service.     It 
realizes  that  Buch  development  of  aew  and  diverse    • 
ices  is  costly,  but  carries  with  it  the  possibility  of  fur- 
ther economies  in  unit  production  coat.     It  believes  it 

IS   furthering  both   ita  own   interest  and  the  interest   of 

the  public  in  promoting  such  new  uses  and  economies." 

It  has  followed  this  policy,  notwithstanding  its  showing 
that  its  returns,  all  deductions  properly  considered,  are 
lower  than  the  percentage  allowed  by  the  same  commis- 
sion in  a  ease  affecting  another  company. 

The  proceeding  which  the  company  is  contending 
follows  a  complaint  made  by  the  Engineers'  Incitation 
Club,  a  voluntary  organization  of  engineers  engaged  in 
the  operation  of  steam  plants,  and  others.  The  charge 
was  made  that  the  residence  rate  was  "unreasonably 
high"  and  the  power  rate  "unreasonably  low,"  and  that 
the  rates  were  "ostensibly  and  colorably"  affected  by 
the  contract  for  water  power  service  with  the  Electric 
Company  of  Missouri.  The  commission  was  asked  par- 
ticularly to  investigate  the  agreement  for  Keokuk 
power. 

Value  of  the  Property 

On  valuation  the  answer  directs  attention  to  the  find- 
ings of  the  commission  engineers  on  appraisal  of  the 
physical  property  of  the  Union  Electric  Light  &  Power 
Company,  deducting  property  not  used,  being  $22,599,- 
195  cost  of  reproduction  and  $21,474,307  cost  of  repro- 
duction less  depreciation.  These  figures  relate  only  to 
physical  property  and  do  not  include  cost  of  organiza- 
tion, development  cost,  going  value  or  working  capital, 
all  elements  of  value  which  have  been  considered  by  the 
commission  in  other  cases.  A  valuation  made  by  the 
company  in  accordance  with  the  order  of  the  commis- 
sion shows  $24,974,638  for  cost  of  reproduction  of  the 
physical  property  and  $24,202,080  cost  of  reproduction 
new  depreciated.  The  engineers  of  the  commission 
have  not  yet  submitted  an  appraisal  of  the  property  of 
the  National  Subway  Company  of  Missouri  or  the  Elec- 
tric Company  of  Missouri,  used  and  useful  for  St.  Louis 
service.  The  valuation  made  by  the  company  shows  the 
following  estimated  costs  of  reproduction :  Electric  Com- 
pany of  Missouri,  $1,532,708;  National  Subway  Com- 
pany, $446,601. 

Accountants  for  the  commission  reported  that  the  net 
profit  on  operations  of  the  Union  Electric  Light  &  Power 
Company  for  the  year  ended  Dec.  31,  1915,  was  $1,428,- 
986.  This  amount,  however,  the  accountants  stated, 
was  subject  to  adjustment  by  a  proper  allowance  for 
reserves  for  insurance,  relief  and  pensions,  injuries 
and  damages,  law  expenses,  public  service  commission 
expense,  amortization  of  intangible  items  and  deprecia- 
tion of  plant  and  equipment,  automobiles,  horses  and 
wagons.  The  accountants  reported,  furthermore,  that 
in  considering  the  amount  of  revenue  which  the  com- 
pany should  receive  from  the  public,  the  commission 
should  allow,  in  addition  to  operating  expenses,  depre- 
ciation and  return  on  investment,  an  amount  sufficient 
to  cover  amortization  of  funded  debt  discount  and  ex- 
pense.    The  accountants  show  that  only  $306,833  was 


reserved  for  depreciation  in  1916,  whereas  in  prior  year 
the  reservation  was  as  much  aa  $685,628.     Engineers 

of  the  Commission  reported  an  estimated  annual  allow- 
ance of  $7K:'»,XL!X  to  COVer  depreciation,  and  this  did  not 
include  an  amount  necessary  for  the  amortization  of  in- 
tangible  items  representing  cash  necessarily  invested  in 
the  conduct  of  the  business  but  not  physical  v;il 
The  amount  sufficient  to  cover  amortization  of  funded 
debt   discount  and  expense  was  reported  at  $53,254. 

The  maximum  rate  in  1912  was  12  cents  per  kilowatt- 
hour.  It  was  reduced  until  in  June,  1916,  the  rate  was 
8.5  cents,  and  since  the  date  of  the  report  there  has 
been  a  further  reduction  to  8  cents. 

Net  profits  from  operation  for  1915,  without  the 
allowances  and  reductions  indicated,  were  as  stated,  for 
the  Union  Electric  Light  &  Power  Company,  $1,428,986; 
for  the  Electric  Company  of  Missouri  (water-power 
division),  $265,872;  National  Subway  Company  of  Mis- 
souri, $13,131;  total,  $1,707,989.  Deducting  only  the 
loss  in  revenue  which  would  have  resulted  in  1915  be- 
cause of  reduction  in  rates  of  the  Electric  Company  of 
Missouri  to  the  United  Railways  Company  of  $68,750, 
and  the  reduction  in  maximum  rates  from  10  cents  pre- 
vailing until  Dec.  15,  1915,  to  8  cents  now,  conserva- 
tively estimated  at  $160,500,  if  applied  to  1915  business, 
the  net  profits  from  operation  would  be  reduced  to 
$1,578,739. 

The  original  cost  as  found  by  Price,  Waterhouse 
&  Company,  accountants,  prior  to  1904,  which  is  cor- 
roborated by  the  adjudicated  value  of  the  United  States 
Court  of  Appeals  in  the  Morgan  Jones  case,  and  as 
found  by  this  commission's  accountants  since  1904,  was 
as  published  in  the  accompanying  statement : 


Original  Cost  For 

Total 

Tangible 
Property 

Intangible 
Property 

Union  Electric  Light  &  Power  Co.    Prior  to 
1904 

$11,623,850 
11.936,982 

$4,104,429 
2,726,858 

$15,728,279 

1904  to  1915 

14,663,840 

Electric  Company  of  Missouri   (water  power 

division) 

National  Subway  Company  of  Missouri 

$23,560,832 

1,052,891 
561,161 

$6,831,287 

$30,392,119 

1,052,891 
561,161 

$25,174,884     S6, 831, 287 

$32,006,171 

Return  on  the  Values 

Upon  the  total  original  cost  the  net  profits  from  oper- 
ations available  for  proper  additional  reserves  as  pointed 
out  by  the  commission's  accountants,  for  contingencies 
and  surplus  and  for  revenue  adjustments  because  of 
rate  reductions  subsequent  to  1915,  were  5.336  per  cent. 
Deducting  the  estimated  amount  of  such  rate  reductions 
the  net  profits  were  4.932  per  cent  of  original  cost. 

Upon  the  cash  investment  in  physical  property,  neg- 
lecting expenditures  necessary  and  reasonable  in  the 
conduct  of  the  business  and  of  benefit  to  customers,  the 
net  profits  available  for  all  of  the  purposes  enumerated 
were  6.784  per  cent  before  deducting  the  effect  of  rate 
reductions  since  1915  and  6.271  per  cent  after  such 
deduction. 

Costs  of  reproduction  of  the  physical  property,  as 
found  by  the  commission  engineers  for  the  Union  Com- 
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pany,  and  as  found  by  the  company  for  the  Electric  Com- 
pany of  Missouri  and  the  National  Subway  Company, 
and  used  in  the  absence  of  such  report  by  the  commission 
engineers  were:  Union  Company,  $22,599,195;  Electric 
Company  (water-power  division),  $1,532,708;  National 
Subway  Company,  $446,601;  total  $24,578,504.  Upon 
such  costs,  without  adding  any  appraisal  of  cost  of  or- 
ganization, going  value,  development  cost  or  working 
capital,  the  net  profit  was  6.949  per  cent  before  deduct- 
ing the  effect  of  rate  reductions  since  1915  and  6.423  per 
cent  after  such  deduction. 

Effect  of  Suggested  Rate 

In  lieu  of  the  present  alleged  discriminatory  rates  the 
complainants  suggested  "a  uniform  rate  of  not  over  5 
cents  per  kilowatt-hour  for  the  first  120  hours'  use  per 
month  of  installed  capacity,  and  all  use  in  excess  thereof 
at  2.5  cents  per  kilowatt-hour."  The  average  rate  in 
1915  was  7.67  cents,  in  1916  6.61  cents,  and  at  present 
it  is  estimated  conservatively  at  6.12  cents.  The  maxi- 
mum rate  applies  to  less  than  thirteen  hours'  use  of 
the  installed  capacity,  and  a  rate  of  3  cents  gross  per 
kilowatt-hour  is  earned  after  less  than  twenty-five 
hours'  use  per  month  of  the  installed  capacity.  To 
charge  5  cents  per  kilowatt-hour  for  120  hours'  use  of 
the  installed  capacity  would  penalize  every  user  of  do- 
mestic appliances.  While  it  would  result  in  a  small 
reduction  from  residence  customers  for  lighting  only,  it 
would  do  so  at  the  expense  of  an  increase  in  the  monthly 
bill  of  a  residence  customer  using  an  electric  flat-iron 
and  range  of  over  39  per  cent.  "The  proposed  rate  in 
the  complaint,"  the  company  adds,  "could  not  have  been 
more  advantageously  designed  had  its  purpose  been  to 
promote  a  'cook  with  gas'  campaign." 

A  separate  report  was  made  by  the  commission  ac- 
countants upon  the  rates  applied  to  isolated  plants,  the 
low  charges  to  which  were  the  basis  of  the  complaint. 
Their  report  on  Union  Company  accounts  showed  the 
following  results  of  operation  of  isolated  plants  for  the 
year  ended  Dec.  31,  1915:  Sales  of  electric  energy  and 
steam,  $424,621;  expenses,  $287,481;  net  profit,  $137,- 
140.  The  accountants  added  to  the  actual  cost  of  oper- 
ating the  plants  themselves  an  amount  representing  cost 
of  the  energy  furnished  from  the  main  lines  to  con- 
sumers in  isolated  plants  figured  at  the  cost  of  produc- 
tion, 0.533  cent  per  kilowatt-hour.  To  this  figure,  they 
said,  should  be  added  a  portion  of  the  cost  of  transmis- 
sion and  transformation,  distribution,  commercial  and 
new  business,  general  and  other  expenses,  which  they 
were  unable  to  pro  rate.  The  company  concludes :  "It 
is  apparent  that  the  net  profit  of  $137,140  is  sufficient 
to  pay  operating  costs  and  fixed  charges  of  over  $1,000,- 
000  of  investment,"  and  "that  no  such  investment  is 
used  and  useful  in  supplying  such  isolated  plants." 

Classification  Necessary  for  Divergent  Uses 

The  readiness  of  the  company  to  support  its  rate- 
making  is  expressed  as  follows:  "We  are  prepared  to 
substantiate  on  hearing,  should  such  prove  necessary, 
that  the  rates  charged  by  the  defendant  company  are  not 
discriminatory;  that  the  classification  adopted  is  reason- 
able and  places  in  each  of  the  separate  classes  all  the 
customers  served  alike  and  contemporaneously  and  un- 
der the  same  or  substantially  similar  conditions;  that 
such  classification  is  necessary  to  care  for  the  divergent 
uses  and  character  of  electric  service  demand  and  for 
the  greatest  development  of  such  use ;  that  such  classifi- 
cation is  far  simpler  than  that  obtaining  in  other  large 
cities  in  the  United  States  serving  a  similarly  diversi- 
fied character  of  business;  that  the  rates  resulting  from 
such  classification  reasonably  reflect  the  difference  in 
cost  incurred  in  serving  such  separate  classes  and  do  not 
result  in  any  unreasonable  prejudice  or  disadvantage  to 


any  particular  class;  that  a  single  classification  such  as 
proposed  by  complainant  of  5  cents  per  kilowatt-hour 
for  the  first  120  hours'  used  per  month  of  installed 
capacity  would  do  irreparable  injury  to  the  business  in 
that  it  would  increase  rates  for  low-tension  power  serv- 
ice over  60  per  cent,  would  increase  charges  for  high- 
tension  power  service  over  300  per  cent,  would  increase 
charges  for  municipal  street  lighting  service  over  28  per 
cent,  and  would  increase  charges  for  direct-current 
lighting  service,  confined  to  the  business  section  of  the 
city,  over  40  per  cent,  and  would  force  such  customers 
to  use  other  and  less  satisfactory  forms  of  lighting, 
power  and  heating;  that  such  a  schedule,  or  one  sim- 
ilarly designed,  would  obliterate  all  of  defendant  com- 
pany's efforts  to  bring  the  benefits  of  electric  service 
with  its  labor-saving  devices  to  the  home  and  the  work- 
shop, and  put  an  effective  damper  upon  the  movement, 
in  which  the  company  is  now  taking  a  large  part,  for 
making  St.  Louis  a  cleaner  and  brighter  city;  that  such 
a  rate  schedule  as  that  proposed  would  obliterate  all 
possibilities  of  achieving  that  further  economy  in  the 
conduct  of  the  business  which  has  come  from  longer 
hour  use,  more  extensive  and  diversified  use  and  large 
scale  production,  and  which  has  resulted  in  such  a 
cheapening  in  the  charges  in  the  past." 

Water  Power  Contract 

The  contention  that  power  had  been  obtained  through 
an  intermediary  or  intermediaries,  and  that  savings  and 
benefits  in  the  price  of  energy  were  diverted  from  the 
beneficiaries  intended  by  Congress  was  disposed  of  by 
the  returns  actually  earned,  in  which  the  accounts  of  the 
associated  companies  were  included.  Since  then  the 
Union  Company  has  acquired  the  Electric  Company  of 
Missouri.  Engineers  of  the  commission,  however, 
stated,  after  analysis  of  the  cost  of  water-power  energy 
under  the  contracts,  that  the  effect  thereof  was  to  in- 
crease the  cost  of  energy  to  the  Union  Company  $412,818 
in  1914  and  $441,882  in  1915.  "It  appears,  however," 
they  add  in  their  report,  "from  an  examination  of  the 
Union  Company's  operating  expenses  for  1914  and  1915 
that  the  company  and  not  the  consumer  carried  the 
burden  of  the  water  power  contract." 

These  estimates  of  cost  are  based  on  a  comparison  of 
steam  generation  and  water-power  purchase  prices,  and 
the  company  is  prepared  to  substantiate  on  hearing  that 
they  fail  to  take  into  consideration  important  elements, 
such  as  that  imported  power  permitted  delay  in  invest- 
ments in  equipment  that  would  otherwise  have  been  re- 
quired. Through  improvements  in  the  art,  equipment 
now  being  installed  more  nearly  approaches  ultimate 
efficiency  and  consequently  has  a  much  longer  econom- 
ical life  in  service  with  lower  annual  replacement  costs. 

On  Dec.  31,  1915,  the  company  had  spent  $45,207  in 
preparing  the  inventory  of  its  physical  properties  in 
accordance  with  the  commission  order  in  this  case. 
About  $22,973  of  this  total  is  estimated  as  the  value  of 
permanent  office  records  resulting  from  such  inventory. 
The  State  has  also  incurred  substantial  expense. 

Estimates  of  values  by  the  engineers  and  accountants 
of  the  commission  were  accepted  by  the  company  only 
for  the  purpose  of  its  motion  that  the  complaint  be  dis- 
missed. The  company  does  not  admit  that  the  estimates 
are  the  full  or  true  value  of  its  properties. 

Hearings  to  Proceed 
St.  Louis  advices  say  that  the  petition  filed  by  the 
company  with  the  Public  Service  Commission  of  Mis- 
souri to  dismiss  the  complaint  of  the  Engineers'  Incita- 
tion  Club  was  denied  upon  the  representation  of  the  at- 
torney for  the  complainant.  He  stated  that  the  com- 
plainant's case  had  not  yet  been  presented.  The  first 
hearing  on  the  original  complaint  was  set  for  March  19 
at  the  request  of  the  Union  company. 
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Results  of  1916  Light  and  Power  Operations 

Central  Station  Income  from  Energy  Sales  More  Than  $415,000,000,  Output  Considerably  in 

ExceM  of  23,000,000,000  Kw.-Hr. 


IN  u h.it  was  undoubtedly  the  largest  Industrial  year 
on  record  the  central  stations  of  the  United  States 
increased  their  income  from  lighl  and  power  alea 
i>\  15  per  cent  and  delivered  22.5  per  cent  more  energy  to 
consumers.  The  earnings  i'<>r  L916,  according  to  the  r< 
turns  received  bj  the  Ele<  nucAL  World,  were  more 
than  $415,000,000  while  the  output  was  considerably  in 
23,000,000,000  kw.-hr.  The  L916  earnings  v. 
ater  than  those  o\  L916  by  $54,000,000,  and  the  in- 
crease in  output  was  l.LMiS.OOO.OOO  kw.-hr. 

December  returns  show  the  earnings  in  the  last  month 
of  the  year  to  have  reached  $41,000,000.    The  output 

was  2,190,000,000  kw.-hr.     The  increase  in  income  over 
December,    1916,   was    |.~>   per  rent,   and   in  output  20.8 

percent.    December  established  a  record  both  for  income 

and   output. 

In  New  England  and  the  Middle  West  the  December 

TABLK  1    <  t\  ru\l  -station  Kill  HNS  FOB  TWELVE-MONTH  PERIOD 


■■».  fRou  the  Sali  or 

Kneruy 

Kw.-IIn.  Output 

Percent- 

age of 
Industry 

Repre- 

Per 

Per 

sented 

1916 

1915 

Cent 

In- 
crease 

1016 

1915            Cent 
In- 
crease 

Jan    . 

65 

25,386,000 

22,352,000 

13.2 

1,200,672,000 

984,205,000    22  0 

1-VI. 

68 

22,133.000 

19,175.000 

15.3 

1,121,452,000 

869.537.000]  29.1 

March. 

65 

22,037,000 

IS, 722.000 

17. S 

1,212,363,000 

969,888,000,  25.2 

April 

64 

21,20t5,000 

18,375,000 

15.5 

1.137,602,000 

920,464,000i  23.1 

M.n 

M 

20,345.000 

17,559.000 

16.0 

1,170,143,000 

944.681,000    24.0 

June 

64 

20.254.000 

17,551,000 

15.4 

1,170,679,000 

968,724,0001  21.0 

M 

19,760.000 

17,301.000 

14.2 

1,171.374,000 

976,704,000    24.4 

Auk 

64 

20.502.030 

17,861,000 

15.0 

1,262,575,000 

1,015, 805, 0C0    22.4 

64 

21,432.030 

18.600.000 

15.2 

1,268,339.000 

1,037,976,000    21.2 

Oct 

64 

23,883.000 

20,161.000 

13.5 

1,347,502,000 

1.125,132,000'  19.9 

Nov... 

63 

24,308,000 

21,377,000 

14.6 

1,877,487,000 

1,131,012,000    22.0 

Dec.     . 

55 

23,579,000 

1!). til  1.000     15  0 

1,207,713,0001     999,323,000    20.8 

percentages  of  growth  were    omewhat   le      than  tl 

the  previous  months,  in  the  remainder  of  the  coun- 
try the  percentarr;  were  greater.  In  the  Middle  West 
the  income  and  output  of  one  companj  were  seriously 
curtailed  owing  to  an  accident  at  the  power  house.  Such 
local  conditions  together  with  the  fact  that  December, 
1915,  was  a  large  month   in  the  East  and  Middle  West 


1  \  1 . 1  1 :  111     PERCENTAO.E  RATE  01    [NCB]          IN  INCOME  AND  KILOWATT- 
HOUR  0UTP1  T  FOR  UNITED  STATES      IITI1                    D  BY  SIZE 

Mch 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dm 

ME: 

Croup  2 

Croup  3 

(Jroup  5 

OUTPUT: 

Group  1 

Group  2   . 

Group  3 

Group  4 

Group  5   . 

16.0 
18.6 
28.1 
17.3 
26  5 

22.0 
28.1 
39.0 
18.2 
29.9 

13.9 
17  0 
24.7 
17.4 
16.1 

20.0 
25.5 
37.7 
22.7 
32.0 

14  4 
17  5 
26.2 
15.1 
24.0 

21.3 
18.0 
40.0 
23.0 
33.2 

14.9 
17.7 
21.8 
11.0 
15.3 

18  7 
17.5 
21  8 
19.3 
19.0 

13.8 
16.8 
19  5 
9.0 
12.2 

18.1 
22.9 
27.8 
16.1 
11.6 

13 .9 
15.7 
20.9 
9.5 
14.9 

21.4 
33.0 
31.1 
23.0 
16.8 

15  0 
20  4 
18.4 
11  3 
13.3 

18.6 
32.9 
19.3 
26.0 
15.3 

11.6 
19  2 
18.5 
13.5 
16.0 

16.6 
31.1 
24.0 

20.4 
18.3 

13.2 

17  7 

18  2 
12.8 
15.8 

18  2 
27.2 
82  (i 
19.7 
32  0 

10.9 
16 .5 
15 .2 
U  8 

7  7 

17. 'i 
22.0 

28  (i 

TABLE  IV— PERCENTAGE  RATE  OP  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


Mch.    April  '■  May     June     July     Aug.     Sept.     Oct.     Nov.     Dec 


21.5  1   16.0 

19.0  I  21.2 
38.7  !   15  5 

18.1  |  13.2 
54.5  I  27.6 


30.9 
27.8 
49.0 
17.4 

58.7 


25.0 
31.4 
38.1 
36.1 
71.8 


17.0 
19.5 
24.0 
13.5 
27.0 


28.2 
33.2 
43.0 
30.0 
54.4 


16.4 
19.8 
18.2 
7.2 
21.7 


30.0 
26.3 
15.0 
21.0 
31.7 


12.6 
20.6 
21.2 
6.2 
14.9 


19.2 
14.1 
31.4 
26  6 
13.5 


9.6 
15.1 
15.0 
11.1 
17.5 


31.3 
32  0 
45.5 
39.4 
21.3 


16.5 
25.5 
20.5 
10.5 
18.3 


34.0 
37.7 
32  4 
32.9 
27.4 


12.1 
21.3 
18.0 
15.4 
18.2 


17.5 
35.0 
42.6 
48.9 
22.0 


13.5 
20.0 
19.4 
16.0 
16.3 


18.0 
24.7 
35.9 
40.0 

44.4 


12.5 
14.5 
16.0 
15.9 
11.0 


10.8 
17.5 
19.8 
55.4 
43.0 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


fl 

A 

k 

Central  States 

£ 

11 

New  England  States 

Atlantic  States 

-o-o 

a  o 

(Illinois  Excluded) 

a  o 

Pacific  and  Mountain  States 

Month 

II 

~  — 

as- 
5« 

jfrt 

H 

||| 

a  \ 
J>1  « 

il 

Ig 

1916 

1915 

^g 

g  >> 

1916 

1915 

£-3 

1916 

1915 

£$ 

1916 

1915 

o  g 

*8 

£ 

&-— 

J! 

a,— 

£ 

pu 

O." 

January'-  •  • 

66 

2,819,000 

2,432.000 

15.0 

67 

9,589,000 

8,564,000 

12.0 

57 

7,834,000 

6.717,000 

16.6 

88 

4,182,000 

3,823,000 

9.4 

February.  . 

66 

2.599,000 

18.8 

67 

8,978,000 

7,854,000 

14.3 

57 

6,660,000 

5,568,000 

19.7 

88 

3,761,000 

3,443,000 

9  3 

March   . . 

2.505.000 

2.122.000 

22  0 

67 

B, 998,000 

7,660,000 

17.5 

57 

6,470,000 

5,394,000 

20.1 

88 

3,787,000 

3,386,000 

11.9 

u 

c- 
u 

April 

61 

2. 221. 000 

1,898,000 

17.0 

or 

8,794,000 

7,596.000    15.8 

50 

6,289,000 

5,292,000 

19.0 

88 

3,825,000 

3,520,000 

8.8 

May. 

65 

2.103.000 

1,788,000 

17  0 

67 

8,226.000 

7,131,000    15  4 

56 

6,085,000 

5,123,000    18.7 

88 

3,874,000 

3,469,000 

11.6 

June 

2,208.000 

1.906.000 

16.0 

07 

8,015,000 

6,905,000    16  5 

56 

6,007,000 

5,143,000  i  16.9 

88 

4,017,000 

3,539,000 

13  5 

July... 

6.1 

2,130,000 

1,875,000 

13.7 

67 

7,832,000 

6,621,000    16.4 

56 

5,926,000 

5,095,000  116.3 

88 

3,755,000 

3,493,000 

7.6 

^ 

August  . . . 

65 

2,203,000 

1,935.000 

13.7 

66 

8,030,000 

6,875,000    16.4 

56 

6,195,000 

5,266,000  ,  17.7 

88 

3,883,000 

3,582,000 

8  4 

September 

2,315,000 

1,983,000 

16.8 

66 

8,631.000 

7,445,000    16.0 

56 

6,505.000 

5,537,000    17.8 

88 

3,979,000 

3,644,000 

9  ?, 

October.  .  . 

65 

2,684,000 

2,331.000 

15.2 

65 

8,887,000 

7,930.000    12  1 

56 

6,968,000 

5,895,000     18.2 

87 

4,213,000 

3,889,000 

8  3 

November. 

65 

2.001.000 

2.511.000 

15.7 

65 

9,821,000 

8,634.000     14.4 

55 

7.170,000 

6,088,000    17.8 

86 

4,234.000 

3,937,000 

7  5 

December  . 

65 

2,957,000 

2,605,000 

13.7 

58 

9,479,000 

7,992,000     18.5 

50 

7,304,000 

6,448,000    13.3 

68 

2,680,000 

2,429,000 

10.2 

tr 
P 
0, 
H 
P 

- 

1916 

1915 

1916 

1915 

1916 

1915          1 

1916                  1915 

January. . . 

66 

97.072.000 

77,029,000 

26.2 

67 

431,201.000 

358.809,000    20.8 

57 

362,121,000 

284,407,000  27.5 

88 

301,645,000|25S,982,000 

16  5 

February. . 

66 

68,982,000 

34.8 

07 

411,715,000 

320,924.000     28.1 

57 

339,326.000 

252,816,000    34.1 

88 

268,653,000   220,662,000 

n  i 

March ... 

66 

97,321,000 

74,958,000 

29.9 

67 

439,000.000 

340,347.000     26.0 

Oi 

360,872.000 

282,179,000 

28.0 

88 

304,327,000  i255, 450, 000  1  19.3 

April 

64 

84. 769, 000 

64,816,000 

30.8 

67 

403,223,000 

326,574,000    23  4 

56 

344,866,000 

273,367,000 

26.4 

88 

302,386,000  1253,778,000  1  19.2 

C 

May 

65 

84,719.000 

64,318,000 

31.8 

67 

409,529,000 

333,585.000     22.0 

56 

345,860.000 

275,328,000 

25.6 

88 

328,793,000  |266, 599,000  1  23.2 

65 

69,506.000 

27  « 

67 

396,630,000 

327.541,000     21.2 

56 

350,015,000 

288,982,000 

21.2 

88 

328,996,000  1277,915,000  1  18.6 

£ 

July 

65 

S5, 317, 000 

71,160,000 

19.8 

67 

401,179,000 

333,771,000    20.3 

56 

350,708,000 

287,407,000 

22.2 

88 

325,647,000  279,285,000     17.4 

£ 

August. .  .  . 

65 

07.107.000 

72,900.000 

33.4 

66 

433,129,000 

344,730.000    25.7 

56 

374,327,000 

295,866,000 

26.5 

88 

333,468,000  1279,976,000     19.1 

September 

65 

98,350.000 

73,343,000 

34.2 

66 

446,534,000 

369,815,000    20.8 

56 

387,626,000 

307,485,000 

26.2 

88 

335,817,000  |288,332,000  ,  16.4 

y 

October .  . 

65 

107.756.000 

S3, 705. 000 

28.8 

65 

420.151,000 

373,705,000    14.2 

56 

408,364.000 

324,509,000 

25.9 

87 

355,014,000  1306,828,000     15.8 

November. 

K5 

111,615.000 

88,901,000 

25.6 

65 

522,390,000 

414.757,000    26.0    55 

407.733,000 

327,078,000 

25.0 

86 

346,675,000  1293,378,000 

18  2 

1  December  . 

65 

109,524,000 

90,952,000 

20.5 

58 

459.047,000 

390,792,000    28.0    50 

400,711,000 

333,080,000 

20.2 

68 

226,437,000  1175,635,000 

29.0 
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TABLE  V— PERCENTAGE    RATE   OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


Mch. 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

_ 

Nov. 

Deo. 

INCOME: 

Group  1 

16.7 

15! 

14.5 

16  4 

16.8  >   1 

16  2 

10.7 

13.7 

19  0 

Group  2 

21.2 

81.5 

21.7 

21  9 

18.5     21.0 

19.0 

21.0 

22  S 

21.7 

Group  3 

20.5 

15  3 

17.7 

12.0 

14.2 

15.0 

14  0 

14.6 

13  0 

13.2 

Group  4 

17.9 

19.5 

14.0 

15.4 

10.0 

14.4 

9.8 

13.5 

13   1 

16.4 

Group  6 

12.2 

15.6 

13.0 

15.2 

13.0 

19.4 

8.9 

14.3 

16  0 

14.3 

OUTPUT: 

Group  1 

29.2 

26.1 

25.5 

13.1 

23 .4 

28.5 

23.6 

19.2 

21.2 

17.7 

Group  2 

25  6 

35.6 

11.3 

31  8 

27  4 

32.5 

26  7 

33.0 

31  ^1 

28.2 

Group  3 

16.0 

13.7 

18.0 

13.2 

11.5 

16.0 

24.7 

4.5 

19.0 

14.9 

Group  4 

20  9 

19.0 

12.6 

19.7 

16.3 

29.5 

18.6 

17.5 

14.6 

17.6 

Group  5 

13  1 

8.9 

35.0 

11.1 

13.5 

20.4 

1.3 

'     1.5 

... 

6.9 

TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 

Mch. 

April 

May 

June 

July 

Aug. 

Sept 

Oct. 

Nov. 

Doc. 

INCOME: 

Group  1 

Group  2 

Group  4 

Group  5 

OUTPUT: 

Group  1 

Group  2 

Group  3 

Group  4 

Group  5 

19.3 
19  1 
23.0 
22.9 
14.4 

25.2 
32.3 
40.6 
31.9 
19.1 

18.2 
18.0 
26  7 

22.8 
9.4 

24.7 
23.9 
43.5 
39.2 
10.1 

18.0 
17.4 
27.2 
24.1 
21.3 

25.0 
19.5 
41.0 
38.5 
14.7 

16.4 
17.5 
20.5 
17.5 
12.6 

23.8 
12.3 
31.8 
34.3 
4.0 

15.8 
17.3 
18.6 
17.5 
6.1 

21.0 
25.7 
26  0 
21.1 
8.6 

16.5 

21.8 
18.4 
10.7 
11.8 

24.3 
36.4 
25.7 
23.0 
6.1 

16.6 
21.5 
13.4 
20.0 
11.0 

22.3 
40.0 
20.7 
33.8 
13.7 

18.0 
21.0 
10.9 
19.7 
18.4 

24.9 
31.7 
17.3 
26.1 

28.2 

16.5 
17.0 

13  0 
16.8 

14  3 

24.8 
29.7 
19.7 
21.2 
16.8 

13.5 

16.4 

1.4 

17.0 

22.4 
21.9 

0.3 
21.7 

9.9 

TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME   AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


Mch 


8.5 
18.7 
28.1 
17.5 
26.3 


OUTPUT:  | 

Group  1 22.7 

Group  2 !  28.3 

Group  3 39 . 0 

Group  4 18  6 

Group  5 30.0 


April 


3.9 

3.5' 

40  0 

11.7 

12.0 


8.0 

3.6" 

80.0 

10.3 

11.7 


May 


7.2 

2.3 

39.0 

13.8 

19  1 


12.0 
2.2 
79.0 
21.8 
17.5 


June 


7.5 
1.2 

39.5 
3.6 

12.8 


8.0 
1.0 
74.5 
10.0 
16.0 


July 


4.7 
0.6" 

28.3 
1.0 

13.2 


10.0 
2.0 

56.1 
4.0 

10.8 


Aug. 


5.5 
0.7 

32.5 
0.5 

13.0 


6.3 
6.5 

57.5 
7.5 

16.5 


Sept. 


6.2 
4.9 
28.5 
11.5 
11.7 


7.1 
7.8 
60.0 
12.0 
7.0 


Oct. 


4.2 
1.3 

32.4 
7.2 
13.5 


5.2 
9.7 
63.7 
•0.5 
14.7 


Nov. 


3.8 
3.0 

31.0 
0.4 

17.1 


7.7 
11.4 
61.3 

4.2 
42.3 


Dec. 


4.7 
3.6 

30.0 
0.9* 

11.1 


12.0 
8.7 

48.0 
6.1 
5.4 


'Decrease.     fResults  omitted  owing  to  insufficient  returns. 

are  in  a  large  measure  accountable  for  smaller  percen- 
tages of  growth  in  December,  1916. 

The  growth  is  still  largely  due  to  an  increased  power 
load.  A  very  appreciable  factor  in  this  connection  has 
been  the  scarcity  of  coal.  Many  isolated  plants  were 
threatened  with  complete  shutdown  unless  they  accepted 
central  station  service.  Practically  every  section  of  the 
country  seems  to  have  felt  this  shortage.  In  some  cases 
the  central  stations  viewed  the  diminishing  coal  pile  with 
no  little  fear.  Many  stations  that  had  contracts  covering 
a  I6ng  period  were  forced  to  go  into  the  open  market  and 
buy  whatever  they  could  at  the  prevailing  prices. 

This  was  but  one  of  the  increases  in  operating  ex- 
pense of  central  stations  in  1916.  Labor  supplies  and 
repairs  were  considerably  more  costly  in  1916  than  in 
previous  years.  Therefore  in  spite  of  the  large  gain  in 
gross  income,  as  shown  by  the  accompanying  figures,  it 
is  doubtful  if  there  will  be  much  if  any  gain  shown  in 
the  figures  for  net  income. 

The  growth  of  the  industry  from  an  output  of  1,500,- 

.  40' 
z  30 
S    20 
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FIG.    1 — CENTRAL   STATION    INCOME   AND   OUTPUT   GAIN    BY 
MONTHS  IN  PER  CENT  FOR  UNITED  STATES 
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FIGS.  2   TO  5 — CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN   BY 
MONTHS  IN   PER  CENT   SECTIONALLY 

000,000  kw.-hr.  in  January,  1915,  to  one  of  2,200,000,000 
kw.-hr.  in  December,  1916,  shows  how  well  the  industry 
has  kept  step  with  industrial  progress.  A  glance  at  the 
accompanying  curve  showing  the  monthly  income  and 
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1915         I9I&  191?         19,e> 

FIG.   6 — TOTAL  INCOME    AND  OUTPUT  FOR  1915  AND   1916 

output  for  1915  and  1916  will  show  how  the  demand 
for  light  and  power  kept  step  with  the  demand  for  manu- 
factured products.  In  1915  there  was  a  tremendous 
growth  in  monthly  output.    In  1916  the  monthly  output 
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FIG.   7 — VARIATION    IN    MONTHLY   INCOME  AND   OUTPUT   FOR 
1915  AND   1916 
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iboul  tin-    .mic  until  the  last  quartet  when  i    purt 

taken. 

m|i.iii\  ing  cui  raphicallj 

tin-  percenta  rowth  In  Income  and  outpul  as  con 

tained  in   rabies  I  and  ll.    The  remaining  tables  sho* 
the  percenta]  owth  in  income  and  outpul  forcom 

paiiM-s  grouped  according  to  the  size  of  the  communitj 
served.  Group  l  contains  those  companies  operating  in 
cities  "i  more  than  100,000  inhabitants,  group  2  in 
th  b  population  between  60,000  and  100,000; 
group  •"•.  between  25,000  and  50,000;  group  I.  between 
10,000  and  25,000  and  i  between  5000  and  10,000. 

6  shows  graphically   the  total  income  and  output 

1915  and  L916.     Fig.  7  shows  the  variation  in  the 
monthly  income  and  output  for  1916  and  1916. 


DATA    ON    THE    DESIGN    OF 

IRON-WIRE    RHEOSTATS 

Considerations  Involved  in  Designing  and  Construct- 
ing a  Rheostat  and  Data  That  Facilitate 
Calculations 

B1    6.   I'.   RUDOLPH 
ctrlcal   Construction    Engineer,    Custar,    Ohio 

The  writer  has  recently  designed  a  simple  and  inex- 
pensive- rheostat  for  use  when  charging  storage  bat- 
teries, the  resistance  elements  of  which  are  made  of  iron 

wire.     The  size  of  wire  to  use  was  determined  by  means 
o(  the  formula 


d 


where  (/  is  the  diameter  of  the  wire  in  mils,  and  lm  the 
maximum  allowable  current.  Calculations  made  there- 
with apply  to  iron  wire  only  and  permit  a  maximum 
temperature  of  100  deg.  C.  Since  10  amp.  was  the  maxi- 
mum charging  current  to  be  allowed  in  the  particular 
case  referred  to,  the  minimum  diameter  of  wire  which 
could  be  used,  according  to  the  formula,  was  79.9  mils. 


9/'.  x3  Po 


*.   5/g  Holes 
■ 
CONSTRUCTION  OF  IRON-WIRE  RHEOSTAT  FOR  BATTERY  CHARGING 

This  corresponds  to  No.  14  Roebling  or  American  Steel 
&  Wire  Company's  gage. 

The  total  resistance  required  was  computed  by  Ohm's 

law,  R  =  —  ,  E  being  the  difference  between  the  ap- 
plied voltage  and  the  back  emf.  of  the  battery;  and  / 
the  minimum  charging  current  or  finishing  rate  which 


ii  allowed.     For  the  case  being  con  idered  th,e  applied 

vrolti  ii"  /oil    and  the  back  emf,  aboul  L8  vol1  . 

he  potential  drop  E  across  the  rheostat  had  to  be  92 

"Oil    .       Since     I    amp.    was    to    lie    the    finishing    rate    of 

charging,  the  total  resistance  calculated  bj  Ohm's  law 

Was  23  ohms.      Since   No.    II    ir<n   urn-  run;  about    81 

it.  per  ohm,  and  weighi  0.01697  lb.  per  foot,  aboul  L872 
it.  or  32  lb.  were  required  for  the  complete  rheo 
For  convenience  in  Bpacing  the  coils  it  was  decided  to 
leventeen  coila  aa  an  odd  number  can  be  arrai 


TABLE 

i      DATA 

FOR    USE 

i.\    DESIGNING 

II a  IN   WIRE     imii.i  »ST  \TS 

No 

1  per 

Ohn 

Roi  b- 

D  i  an 

i  "an 

Pou 

(  linn  :it 

Spiral 

in 

per 



Wound  on 

[nchea 

Ampi 

i' 

i  in  <  taa  l'ii>e 

i 

47.85 

.184  6 

■10 

.002 

41.70 

.1  186 

54  1.88 

.0080409 

6 

.1920 

37.26 

7 

32.96 

.08807 

89i 

.001 

,s 

,1620 

28.87 

06961 

888.70 

g 

.1488 

279  64 

•698 

in 

.1850 

21  96 

231.73 

.(ii  0 

I  I 

.1205 

18.52 

184.63 

774 

1  2 

.1055 

l  ...  l  T 

141.52 

.022971 

18 

.0915 

12.25 

.02220 

io<; 

209 

1  1 

.0800 

10.02 

.01697 

81.38 

.05: 

15 

.0720 

8.55 

.01375 

65.91 

.07221;:, 

16 

.0626 

6.92 

.01036 

49.67 

.11048 

17 

,0540 

5.55 

.007732 

37.08 

.17129 

is 

.0475 

4.58 

28.69 

.25166 

l'.i 

.mid 

3.68 

.004457 

21.37 

.39146 

L'n 

,03  is 

2.87 

.003211 

15.40 

.63994 

better  than  an  even  number.  One  hundred  and  ten  feet 
of  wire  were  therefore  required  per  coil.  Winding  of 
the  coils  was  facilitated  by  chucking  a  3-ft.  piece  of  1-in. 
gas  pipe  in  a  lathe  and  turning  it  slowly  so  the  wire 
could  be  wound  on  it  evenly  and  closely.  To  obviate 
actually  measuring  the  wire  for  each  coil  the  space  which 
would  be  occupied  on  the  pipe  by  the  correct  amount  of 
wire  closely  wound  was  computed  in  advance. 

Since  the  temperature  of  resistance  wires  computed 
by  the  foregoing  method  will  not  exceed  100  deg.  C.  a 
wooden  frame  constructed  as  shown  was  employed  for 
supporting  the  coils.  Five-eighth  inch  holes  were  bored 
as  shown  in  the  top  and  bottom  of  the  frame  and  bushed 
with  9/16  in.  by  3  in.  porcelain  tubes  to  receive  the  ends 
of  the  resistance  coils.  By  thus  stretching  the  26-in. 
coils  to  60  in.  the  adjacent  turns  were  separated  suffi- 
ciently to  prevent  short-circuit.  The  ends  of  the  coils 
protruding  through  the  bushings  were  bent  over  and 
soldered  to  the  corresponding  terminal  of  the  adjacent 
coil.  Perhaps  connecting  diagonally  opposite  coils  would 
have  been  better  as  in  that  way  the  maximum  voltage  be- 
tween coils  would  only  be  about  11  volts  whereas  with 
the  connections  used  it  was  almost  the  full  voltage  ap- 
plied across  the  rheostat. 

Where  vibration  is  considerable  or  enough  to  cause 
the  coils  to  short-circuit  the  mid  points  of  each  side  of 
the  frame  can  be  joined  by  a  0.25-in.  rod  passing  between 
the  two  rows  of  coils  and  covered  with  porcelain  tubes. 
The  coils  can  then  be  tied  to  the  tubes. 

The  switch  used  in  conjunction  with  this  rheostat  con- 
sisted of  the  slate  top,  switch  blade  and  contacts  of  an 
old  burnt-out  motor  starter.  The  points  at  which  to  con- 
nect the  rheostat  were  found  by  experiment,  it  being  the 
intention  to  make  each  change  in  the  switch  position  al- 
low two  amperes  change  in  current. 

By  means  of  the  accompanying  table,  rheostats  for 
any  loads  up  to  50  amp.  may  be  readily  designed.  For 
instance  the  size  of  wire  can  be  obtained  by  comparing 
columns  1  and  3 ;  the  total  resistance  as  explained  before 
by  Ohm's  law ;  the  total  weight  by  multiplying  the  latter 
figures  by  the  product  of  columns  4  and  5  and  the  length 
of  spirals  wound  on  1-in.  iron  pipe  by  multiplying  col- 
umn 6  by  the  total  resistance  divided  by  the  number  of 
coils  to  be  made. 
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Able  Management— How  to  Get  and  Reward  It 

A  Company,  the  Public  and  the  State  Regulating  Commission 
May  Co-operate  Wisely  to  Encourage  Public  Utility  Efficiency  and 
Stimulate  Lower  Rates  by  Increasing  the  Return  as  Charges  Decline 

By  Samuel  W.  Fleming,  Jr., 

Of  the  Firm  of  Gannet,   Seelye  &  Fleming,  Consulting  Engineers,  Harrisburg,    J 'a. 


A  SECTION  of  the  Pennsylvania  public  service 
company  law  states  that  it  shall  be  lawful  for 
every  public  service  company  to  establish,  with 
the  consent  of  the  commission,  a  scale  of  charges,  sub- 
ject to  automatic  adjustment,  in  relation  to  the  divi- 
dends to  be  paid  to  the  stockholders  of  such  company; 
also  to  participate,  to  such  extent  as  may  be  permitted 
by  the  commission  and  deemed  wise  by  the  commission, 
for  the  purpose  of  encouraging  economies,  efficiencies, 
or  improvements  in  methods  or  service,  in  the  addi- 
tional profits  which  will  be  afforded  by  such  economies, 
efficiencies,  or  improvements. 

The  Pennsylvania  law  thus  definitely  offers  a  way  for 
rewarding  ably  managed  utilities.  A  company  that  be- 
lieves that  it  is  entitled  to  recognition  and  reward  for 
efficiency  can  go  to  the  commission  with  a  plan — for  ex- 
ample, a  sliding  scale.  The  way  is  opened  by  law  for  the 
company  to  take  the  initiative. 

Other  states  have  similar  clauses  in  their  public  serv- 
ice laws,  such  as  Arizona,  California,  Idaho,  Maryland, 
New  York,  Ohio  and  Wisconsin.  Massachusetts  also, 
through  a  special  act,  allows  a  sliding  scale  in  the  case 
of  the  Boston  Consolidated  Gas  Company. 

From  the  states  mentioned  it  can  be  seen  how  widely 
the  idea  of  rewarding  ably  managed  utilities  has  found 
expression.  Of  these  states  Arizona,  Idaho,  California 
and  Wisconsin  say  specifically  that  their  commissions 
have  the  right  to  revoke  at  any  time  any  plan  of  this 
character,  even  though  the  plan  has  been  approved  by 
them  for  a  fixed  period.  In  New  York  and  Ohio,  when  a 
plan  has  been  approved,  the  commissions  apparently 
have  not  clearly  the  right  to  revoke  such  a  plan  till  the 
end  of  the  period  for  which  it  has  been  set.  However, 
even  where  the  right  to  revoke  is  not  definitely  incorpo- 
rated in  the  law,  it  is  not  unlikely  that  a  way  would  be 
found  whereby  the  commission  would  revoke  if  it  saw 
fit  to  do  so. 

Good  Faith  of  Commission 

The  protection  for  a  utility  whose  plan  had  been  ap- 
proved lies  in  the  good  faith  of  the  commission  in  carry- 
ing out  its  agreement,  and  this  in  the  writer's  opinion 
is  a  real  protection.  It  cannot  be  assumed  that  a  com- 
pany and  a  commission  would  have  settled  hastily  upon 
any  such  plan  or  agreed  to  it  until  their  best  thought 
and  careful  analysis  had  been  given  to  it.  The  good 
judgment,  as  well  as  the  good  faith  of  a  commission, 
■could  be  seriously  questioned  if,  after  giving  approval 
to  run  for  a  certain  period,  it  should  revoke  this  ap- 
proval before  the  end  of  the  period.  Commissions  were 
created  for  the  protection  both  of  public  service  com- 
panies and  the  public  and  it  is  doubtful  if  reasonable 
men  on  either  side  of  a  controversy  really  question  the 
good  intentions  or  impartiality  of  commissions. 

Where  a  method  to  reward  ably  managed  utilities  is 
not  incorporated  in  the  law  of  a  state  it  is  implied,  gen- 
erally speaking,  for  every  utility  is  entitled  by  law  to  a 
just  and  reasonable  return  for  service  rendered,  and  it 
would  be  proper  for  a  commission  to  recommend,  if 
necessary,  an  amendment  to  an  existing  act  permitting 


♦This  is  the  second  article  by  the  author  on  this  subject.  The 
first  article  was  published  in  the  Electrical  World  for  Nov.  4, 
1916,  page  902. 


the  adoption  of  a  plan  to  reward  able  management, 
which  was  the  purpose  of  the  application  for  a  trial 
period  of  the  so-called  London  sliding  scale  to  the  Bos- 
ton Consolidated  Gas  Company. 

Of  course  able  management,  in  the  eyes  of  the  pub- 
lic and  interpreted  by  commissions,  means  lower  rates 
and  improved  service,  which  are  proper  if  no  injustice 
is  worked  on  the  company.  The  latter  is  expected  to 
take  the  initiative  and  present  the  plan  whereby  its 
ability  to  lower  rates  and  give  good  service  may  be  re- 
warded equitably  through  its  state  commission.  In 
this  event  the  company  co-operates  with  the  commission 
to  lower  rates.  In  other  words,  the  interested  parties 
would  always  work  for  the  same  ends  instead  of  some- 
times trying  to  block  each  other. 

It  was  in  1906  that  a  special  committee,  consisting  of 
the  Board  of  Gas  and  Electric  Light  Commissioners  and 
two  others  appointed  by  the  Governor,  was  created  by 
the  Legislature  of  Massachusetts  to  study  the  London 
sliding  scale.  As  a  result  the  Legislature  passed  a  law, 
although  the  commission  did  not  agree,  allowing  this 
plan  to  be  applied  to  the  Boston  Consolidated  Gas  Com- 
pany. Apparently  one  of  the  reasons  why  the  Massa- 
chusetts commission  was  loath  to  approve  the  act  was 
on  account  of  the  interference  with  its  regular  func- 
tions, for  during  the  existence  of  the  ten-year  period 
the  regulation  of  the  Boston  company  has  been  carried 
out  in  accordance  with  the  special  law,  putting  it  out 
of  the  ordinary  control  of  the  commission. 

The  procedure  in  the  case  of  the  other  states  noted 
above  is  much  simpler,  for  the  laws  creating  their  com- 
missions provide  a  definite  method.  The  company  may 
work  out  a  system  of  rates  subject  to  automatic  adjust- 
ment in  relation  to  dividends,  or,  if  desired,  another 
plan  whereby  the  company  may  be  allowed  to  partici- 
pate in  the  economies  and  efficiencies  which  able  man- 
agement effects.  A  way  is  opened  for  a  company  that 
has  confidence  in  its  management;  if,  for  example,  it 
believes  that  a  new  power  plant  or  new  lines  will  im- 
prove service  and  lower  costs  it  can  go  to  the  commis- 
sion and  ask  that  it  be  permitted  to  share  in  the  econ- 
omies anticipated  from  this  expenditure.  To  be  sure, 
the  company  is  taking  risks  by  assuming  heavier  obli- 
gations. Under  present  conditions  of  regulation  the 
company,  generally  speaking,  will  be  no  better  off  than 
it  is  at  present,  for  if  higher  dividends  were  earned 
their  payment  would  not  be  permitted. 

The  stockholders  of  a  utility  and  the  consumers  may 
be  considered  as  partners ;  and  as  partners  both  should 
share  in  reasonable  proportion  in  the  results  of  the 
brains  and  achievements  of  the  executives  of  the  util- 
ity. One  company  may  be  able  to  sell  energy  for  light- 
ing service  at  an  average  of  6  cents  per  kilowatt-hour, 
while  a  nearby  company  operating  under  similar  cir- 
cumstances will  be  forced  to  sell  for  7  cents.  In  the 
case  of  the  former  company  such  a  difference  might 
easily  be  due  to  better  service,  lower  costs,  more  busi- 
ness and  other  matters,  largely  managerial,  enabling 
it  to  offer  lower  rates.  The  company  selling  for  7 
cents  could  very  likely  effect  the  same  results  and  offer 
the  6-cent  rate  if  the  stockholders  felt  it  worth  while 
to  procure  a  first-class  manager  and  back  him  up  by 
spending   money   for  rehabilitation.     But   they   argue. 
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"We  are  getting  6  pei  cent  "n  our  Investment  b 

.'.  h\  take  cham  adding  to  our  < » t » 1 1 >  hen 

at  beai  we  will  not  be  able  to  paj  higher  dividend    and 
will  be  do  better  off  than  .'it  preaent ;  at  worst  there  maj 
!>«•  miscalculation  in  design  or  estimates  of  future  co  I 
and  we  will  be  <>ut  of  pocket." 

With  little  stretch  of  the  imagination  the  company 
which  Is  able  to  sell  for  6  cenl  per  kilowatt  hour  could 
i>e  considered  under  existing  regulation  as  having 
had  the  limit  of  Its  possible  expenditure  from  its 
viewpoint.  Tins  company  might  also  go  further  in  the 
way  of  improvements  and  reduction  of  rates,  but,  like 
the  company  now  selling  at  7  cents,  it  Is  not  willing  to 
run  the  risks  of  further  investment  when  the  present 
investment  pays  6  per- cent.  Likewise  the  stockholders 
cannol  see  the  advantage  of  adding  to  their  obligations 

when    then-    net    returns   will    not    increase    and,    due    to 

miscalculations  and  errors  in  judgment  or  to  increased 

COSts  Of  materials  and  labor,  it  may  he  that  net  earn- 
ings will  he  less. 

Would  an  individual  knowingly  add  to  his  obligations 
when  SUCh  art  ion  would  neither  increase  his  net  in-" 
come  nor  add  to  his  security? 

In  states  where  the  way  is  open  for  a  utility  to 
present  a  plan  to  the  commission  for  paying  higher 
dividends  as  a  reward  for  economies  it  might  be  ad- 
visable in  many  cases  to  take  advantage  of  this  oppor- 
tunity with  the  view  of  not  only  adding  to  its  net  in- 
come, but  also  of  stabilizing  its  public  relations  for  a 
fixed  period.  As  pointed  out  in  a  recent  editorial  in 
the  Electrical  World,  this  is  reason  enough  to  find 
favor  with  operating  men. 

Where  New  Investment  Increases  Profits 

The  writer  is  familiar  with  the  operation  of  a  small 
electric  company  serving  about  10,000  people.  The  cost 
of  generating  is  approximately  1.5  cents  per  kilowatt- 
hour,  the  total  business  running  not  over  300,000  kw.-hr. 
There  has  never  been  an  active  campaign  for  new  busi- 
ness, although  there  are  splendid  possibilities.  The 
average  rate  for  all  energy  is  about  5  cents  per  kilowatt- 
hour  and  the  company  pays  5  per  cent  dividends. 

If  this  property  would  spend  $75,000  for  a  good 
power  plant  and  distributing  system,  adding  about  one- 
third  to  the  investment,  it  could  cut  costs  and  losses  to 
such  an  extent  that  dividends  of  7  per  cent  could  be 
paid  on  the  basis  of  the  present  output.  Then  by  lower- 
ing rates  and  going  hard  after  new  business  the  output 
could  be  doubled  within  a  year  and  10  per  cent  net 
earned. 

This  is  entirely  possible,  and  careful  estimates  have 
checked  it  closely,  but  the  owners  of  the  property  are 
conservative.  They  say  frankly  that  they  are  afraid 
regulation  will  force  a  reduction  in  rates  and  they  will 
not  make  an  additional  investment;  further  that  they 
are  getting  some  return  on  the  investment,  even  though 
it  is  low,  and  they  are  not  going  to  gamble  on  spending 
money.  W'ho  suffers?  Primarily  the  members  of  the 
community,  who  might  be  getting  better  service  at  less 
cost;  secondarily,  the  stockholders  of  the  company,  who 
might  be  getting  a-  higher  return  on  the  investment. 

This  situation,  which  is  a  common  one  with  utilities, 
brings  the  company  to  the  point  where  it  should  present 
a  "reward  for  able  management  plan"  to  the  commis- 
sion. In  this  event  the  utility  and  commission  would 
work  toward  the  same  end — lower  rates.  If  the  utility, 
as  at  present,  will  not  assume  the  financing  to  attain 
the  results,  neither  it  nor  the  public  is  benefited. 

At  present  the  Dallas  Electric  Company  is  taking  up 
with  the  people  of  Dallas  a  new  franchise  offering  rates 
based  on  a  sliding  scale.  Likewise  the  Peoples  Gas 
Light  &  Coke  Company  of  Chicago  is  conferring  with 
the  city  on  a  plan  whereby  consumers  and  stockholders 
will  share  in  the  profits.     These  are  additional  indica- 


tion     thai   the  idea  of  rewarding  ai.le  management   is 
gaining  recognition,     n   thee  companies  and  munici 
palit  together  it  is  to  be  hoped  that   the  state 

commissions  will  give  then-  approval,  assuming  that  the 
plan     b      ubmitted  are  sound,  which,  to  judge   from 

iptions  in  magazines,  they  Undoubtedly  are. 

Should  not  a  commission  be  disposed  to  CO  operate 
with  a  company  to  serve  the  public   in  this  way? 

In    public    hearings    I  h < ■    good    name    and    good    inten 
tionS  "I    a  company  are  apt   to  be  questioned,  no  matter 
how  cleanly  it    may  be  managed,  so  that   naturally  utili- 
ties are  usuallj   unwilling  to  present  anj  new  plan  to  a 

public  body  involving  such  a  radical  change  in  rate 

a  sliding  scale  system.     However,     it  nation     are  arising 

where  it  would  be  timely  to  bring  forward  such  a  plan. 

For  example,  in  face  of  a  threatened  rate  cast  it 
would  be  more  economical  for  the  public,  the  company 
and  the  commission  to  settle  it  without  a  long  fight.  A 
sound  scheme  presented  at  such  a  time,  whereby  a  cer- 
tain reduction  in  rates  would  be  granted  provided  fur- 
ther reductions  should  permit  higher  dividends,  might 
end  the  case  in  short  order  and  promise  stable  relations 
for  a  term  of  years. 

Again,  a  company  might  have  passed  very  recently 
through  a  rate  controversy,  which  always  proves  costly 
to  the  contestants.  To  stabilize  future  relations,  a 
point  which  would  be  much  appreciated,  particularly  at 
such  a  time,  the  company  could  present  a  plan  to  share 
with  the  public  in  future  economies. 

A  third  situation  for  timely  action  would  be,  as 
pointed  out  above,  when  the  utility  is  reaching  the  limit 
of  its  power  plant  and  distributing  system,  or  have  ade- 
quate though  inefficient  plant  and  distribution.  In  both 
instances  the  possible  economies  in  operating  costs,  due" 
to  new  investment,  could  be  estimated  closely.  The 
public  would  benefit  by  lowered  rates  and  the  company 
by  higher  dividends,  allowable  if  earned. 

Within  certain  limits  the  benefits  of  a  plan  as  sug- 
gested are  cumulative.  The  more  business  a  company 
acquires  the  lower  the  rates  will  likely  be,  both  com- 
pany and  consumers  working  together.  Industrial 
plants  and  individuals  alike  that  contract  for  central 
station  service  can  feel  that  by  so  doing  they  are 
benefiting  the  entire  community,  and  that  they  in  turn 
will  benefit  as  additional  business  is  acquired.  This  is 
somewhat  like  the  situation  in  St.  Louis  and  Milwaukee, 
where  the  electric  companies  are  offering  lower  rates  as 
the  number  of  consumers  increases. 

Definite  Advantages 

To  summarize  the  advantages  of  a  reward  for  able 
management  plan,  to  the  public,  to  the  commission  and 
to  the  utility: 

1.  The  advantages  to  the  public. 

a.  Lower  rates  by  a  definite  program. 

b.  Better  service. 

c.  Less  agitation  and  unrest  in  its  relation  with  the 

company. 

d.  Lessened  need  for  expensive  professional  serv- 

ices necessary  in  contests  with  utilities  before 
commissions. 

2.  The  advantages  to  the  company. 

a.  Stable  public  relations  for  a  fixed  period. 

b.  Co-operation  with  the  commission  instead  of  an- 

tagonism. 

c.  Higher  dividends  allowed  if  earned. 

3.  The  advantages  to  the  commission. 

a.  A  definite  policy. 

b.  Tangible  relations  with  the  utility. 

c.  The   actual   accomplishment    of   results   for   its 

clients — the  public  and  the  utility. 

d.  Co-operation  instead  of  antagonism  on  the  part 

of  the  utility. 
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RECORDING  WATTS  AND  VOLT- 
AMPERES  SIMULTANEOUSLY 

Construction  and  Operation  of  a  Combined  Graphic 

Wattmeter  and  Volt-Ampere  Meter  Developed 

in  the  Meter  Department  of  a  Central  Station 

BY   HENRY   H.   LYON 
Buffalo  General   Electric  Company 

A  motor-driven,  graphic-recording  meter  designed  to 
give  simultaneous  graphic  records  of  both  watts  and 
volt-amperes  in  a  polyphase  circuit  has  been  developed 
by  the  writer  and  built  in  the  meter  department  of  the 
Buffalo  General  Electric  Company.  In  general,  the  ap- 
paratus consists  of  a  wattmeter,  a  reactive-component 
meter,  a  record  sheet  and  a  pulley-driven  shaft  con- 
nected through  bevel  gears  with  another  shaft,  each  of 
which  carries  two  magnetically  operated  friction 
clutches  that  drive  worm  screws.  A  1  /20-hp.  induction 
motor,  belted  to  the  driving  pulley,  furnishes  all  the 
power  required. 

The  electrical  measuring  elements  are  of  the  Kelvin 
balance  type  (Westinghouse  graphic  meter  parts  being 
used)  so  connected  to  the  circuit  through  transformers 


fig.  1- 


-TOP    VIEW    OF    COMBINED    WATTMETER    AND 
VOLT-AMPERE    METER 


as  to  be  actuated  in  accordance  with  the  true  watts  and 
the  reactive  component  of  the  power  circuit. 

Referring  to  Fig.  1,  the  shaft  shown  at  the  left  and 
the  one  at  the  top  rotate  continuously  driving  the  bev- 
eled disks  which  are  rigidly  mounted  on  the  shafts. 
When  one  of  the  electromagnets  is  energized  the  cor- 
responding disk  is  drawn  into  contact  with  the  disk 
mounted  at  right  angles  to  it  on  the  end  of  the  worm- 
screw  shaft,  and  rolling  friction  between  the  disks 
causes  the  screw  shaft  to  rotate,  the  direction  depend- 
ing on  which  disks  are  in  contact.  The  electromagnets 
on  the  left-hand  shaft  are  energized  by  a  contactor  on 
the  wattmeter  which  is  at  the  bottom  and  the  magnets 
on  the  top  shaft  by  the  reactive-component  meter  at 
the  right. 

Each  worm  shaft  slides  a  brass  carriage  along  guide 
rods.  Attached  to  each  carriage  is  an  arm  which  moves 
a  rolling  weight  along  a  small  channel  iron  connected 
to  the  movable  coil  of  its  respective  meter.  Thus  the 
carriage  will  assume  a  position  where  the  rolling  weight 
balances  the  torque  of  the  meter,  as  under  this  condition 
the  contacts  are  opened  and  the  magnets  de-energized. 
Screwed  on  the  rod  connecting  the  rolling  weight  with 


the  arm  is  a  smaller  weight  which  is  used  to  calibrate 
the  meter. 

Since  the  carriage  at  the  left  travels  a  distance  pro- 
portional to  the  true  watts  in  the  circuit  and  the  other 
carriage  travels  at  right  angles  to  this,  a  distance  pro- 
portional to  the  reactive  component  in  the  circuit,  the 
distance  between  certain  fixed  points  on  the  carriages 


C  ?Af 

".     REC  QROIIJS    CQSl&lNEZ) 

A/OTTl  ilEIfli 

_AND 

VOLT'}  MPERE  ME.ER.  .  . 

,<ot=rt> 

<-,,„«,  - 

„„,  T  m  .*,„,* 

rumvm  - 

~"TT1 

W 

Fud 

vJJf 

FIG.   2 — GRAPHIC  RECORD  FROM   THE   METER 

will  be  the  hypotenuse  of  a  right  triangle  and  propor- 
tional to  the  volt-amperes  in  the  circuit.  A  graphic  rec- 
ord of  this  distance  is  obtained  as  follows:  On  the  car- 
riage at  the  left  is  mounted  a  non-rotatable  pinion  and 
on  the  other  carriage  is  mounted  a  freely  rotatable 
pinion.  Held  in  mesh  with  the  pinions,  as  shown,  is  a 
toothed  rack.  On  the  same  shaft  with  the  rotatable  pin- 
ion and  rigidly  connected  to  it  is  a  bevel  gear  which 
meshes  with  another  bevel  gear  mounted  on  a  square 
shaft  so  that  it  will  slide  along  it  as  the  right-hand  car- 
riage moves.  The  square  shaft  drives  a  toothed  rack, 
carrying  a  pen  which  records  the  volt-amperes  on  the 
chart. 

As  the  carriages  move  apart  the  rotatable  pinion  will 
be  rotated  by  the  toothed  rack  and  turned  a  distance 
equal  to  the  distance  between  the  centers  of  the  two 
pinions.  Through  the  interconnected  gearing  the 
toothed  rack  is  driven  forward,  a  distance  equal  to  the 
hypotenuse  of  the  right  triangle  and  therefore  the  pen 
attached  travels  across  the  chart  a  distance  proportional 
to  the  volt-amperes  in  the  circuit.  A  similar  pen, 
mounted  on  the  left-hand  carriage,  at  the  same  time 
travels  over  the  chart  a  distance  proportional  to  the 
true  watts.  Circuit  breakers  are  arranged  to  open  the 
control  magnet  circuits,  and  prevent  excessive  travel  of 
the  carriages  due  to  overload  or  other  causes.  One  cir- 
cuit breaker  is  arranged  to  open  two  control  circuit 
magnets,  and  limit  the  travel  of  the  upper  pen,  as  this 
could  be  driven  over  the  edge  of  the  scale  without  either 


FIG.  3 — DIAGRAMS  FOR  TWO-PHASE  AND  THREE-PHASE  CIRCUITS 

carriage  having  reached  its  limit  of  travel.  The  paper 
drum  and  the  rewind  roll  is  driven  by  the  shaft  at  the 
extreme  left.  A  relay  operated  by  a  contact-making 
clock  causes  an  arm  to  punch  small  holes  at  the  edge  of 
the  chart  at  regular  intervals  of  time,  thus  giving  an 
accurate  indication  of  the  time  of  the  record  and  a 
check  on  the  speed  of  the  motor. 
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SELECTION  OF  INSULATORS 

How  Problems  in  Transmission  Line  Economies  Are 
ing  Analyzed  for  Operating  Conditions 

in    Minnesota 
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One  of  the  principal  problems  in  transmission-line 
design  is  the  selection  of  insulators  for  a  particular 
service.  Cheapness  in  first  cost  should  not  be  the  gov- 
erning factor  as  maintenance  and  renewals,  and  the  re- 
sults of  interruptions  to  service  from  insulator  break- 
down may  more  than  offset  any  saving  made  in  the 
initial  investment.  On  the  other  hand  it  is  usually  ad- 
visable to  pay  the  limit  in  initial  cost  of  insulation  for 
important  lines  of  a  system,  rather  than  insulate  only 
for  normal  conditions,  as  these  are  often  exceeded.  Con- 
ditions winch  may  be  given  a  numerical  value  may  be 
taken  into  account  in  determining  the  relative  values  of 
insulators  by  the  following  formula: 

ry=  (C—Ci)  dxWn+  (C—Ca)  da  (W„' —  W„) 
An'  +  Cr+0  +  M. 

Where  A  =  fractional  life  at  the  end  of  period  of  service 
>i  r=  number  of  whole  years 
ii  '  =  period  of  service 
L  =  life  of  insulator 
C  =  first  cost  of  insulator 

salvage  value  at  a«e  A 
Ci       salvage  value  at  end  of  life 
da  =  annual  deposit  in  sinking  fund  to  redeem  $1  at  the  end 

Of   .1    J  cats 
ill  =  annual  deposit  in  sinking  fund  to  redeem  $1  at  the  end 

of  L  years 
w         present  worth  of  $1  per  year  for  n  years 
11"/,'  =  present  worth  of  $1  per  year  for  n'  years 
i      =  annuity  produced  for  n'  years  $1  principal 
r  =  ratio  of  yearly  interest  and  other  fixed  charges  to  first 

cost 
O  =  yearly  cost  of  operation 
.1/  =  yearly  cost  of  maintenance 

Other  data  have  a  recognized  bearing  on  the  economic 
selection  of  insulators,  but  these  cannot  be  expressed  in 
dollars  and  cents.  They  are  obtained  by  analyzing  the 
performance  of  existing  lines  or  studying  the  service 
given  by  different  types  of  insulators  installed  to  op- 
erate under  similar  conditions.  Among  the  factors 
which  should  be  considered  are  the  causes  of  insulators 
failing,  effect  of  ground  wires,  possibility  of  direction 
of  line  affecting  insulator  requirement,  changes  of 
stresses  with  weather  conditions,  probability  of  direct 
and  indirect  disturbance  from  lightning  strokes,  etc. 

Although  ground  wires  are  in  disfavor  with  some  en- 
gineers the  Byllesby  companies  still  adhere  to  using 
them  since  experience  in  Minnesota  has  proved  that 
they  afford  some  protection.  In  that  state,  due  to  level 
topography,  the  clouds  float  relatively  low,  so  the  light- 
ning discharges  to  earth  are  much  shorter  than  in  hilly 
or  mountainous  country.  From  over  2000  observations 
made  in  the  districts  covered  by  the  Byllesby  system, 
the  storm  clouds  were  about  800  ft.  above  the  ground. 
Owing  to  the  low  elevation  above  sea  level  (700  ft.), 
corona  problems  could  be  neglected  since  the  loss  there- 
from is  relatively  small  as  compared  with  that  in  higher 
altitudes.  By  more  than  1000  observations  on  right-of- 
ways  and  according  to  the  law  of  probabilities  the  per- 
centage of  direct  lightning  strokes  on  the  line  was  found 
to  be  very  small — less  than  one-fifth  of  1  per  cent. 
Where  lightning  has  been  the  cause  of  interruptions  to 


service,    it    has    usually    been    found    that    the    lightning 

truck  100  to  600  ft.  away  and  thai  the  line  disturbance 

was  caused   by   induction.      Studies  are  now   being   made 

to  determine  why  one  of  the  transmission  lines  running 
miles  north  and  south  is  practically  U-cr  from  In 
terruptiona  while  other  lines  constructed  in  the    ame 

manner  but  running  east  and  west  and  southwest  give 
more  trouble.  It  is  peculiar  to  note  that  the  line  giv- 
ing the  least  trouble  runs  across  glacial  moraines  and 

attains  the  highest  elevations  of  any  of  the  circuits  op- 
erated by  the  company. 


Possible  Serious  Results  When  Fuses 
Fail  to  Blow 

BY  E.   C.  PARHAM 

If  the  fuses  of  an  induction  motor  are  too  heavy,  they 
will  afford  no  protection  against  the  abuse  of  protracted 
overload.  If  they  are  too  light,  they  will  blow  so  often 
as  to  interfere  with  production,  because  appreciable 
time  is  required  to  tell  which  fuse  or  which  fuses,  of 
several,  are  blown  in  order  to  replace  the  blown  ones 
and  to  again  place  the  motor  into  operation.  Where 
only  fuses  are  used,  their  rating  should  be  such  that 
they  will  blow  if  the  compensator  is  very  carelessly 
handled.  This  means  that  their  rating  should  be 
selected  to  suit  the  load  that  the  motor  actually  handles 
and  not  the  load  that  it  could  handle.  Assuming  that 
the  minimum  convenient  rating  of  a  fuse  has  been  ex- 
perimentally determined  for  existing  load  conditions, 
then  if  the  load  should  increase  on  account  of  hot  boxes, 
of  tight  belts  or  of  rubbing  rotor,  there  is  more  prob- 
ability that  an  increase  in  the  frequency  of  the  fuse 
blowings  would  suggest  an  irregularity  which  could  be 
sought  and  removed  before  serious  damage  could  re- 
sult. If  an  operator  knows  that  a  fuse  will  blow  when 
he  fails  to  give  the  motor  a  fair  chance  on  the  starting 
side  of  the  compensator,  he  is  more  apt  than  otherwise 
to  give  it  a  fair  chance. 

In  one  case  a  three-phase,  20-hp.,  220-volt  induction 
motor  had  its  rotor  down  on  the  stator  three  times  in 
three  months  on  account  of  hot  bearings  due  to  the  use 
of  an  inferior  quality  of  oil.  After  the  third  failure,  it 
was  necessary  to  rewind  the  stator  because  the  rotor 
had  ground  through  the  stator  teeth  into  the  stator 
coils.  The  point  of  interest  here  is  that  in  none  of  the 
failures  had  a  fuse  blown  until  the  rotor  was  actually 
stalled  by  the  friction  between  itself  and  the  stator. 
This  was  indicated  by  the  fact  that  in  each  case  the  in- 
ertia of  the  connected  machine,  had  peeled  the  belt  al- 
most off  at  the  time  that  the  fuse  acted. 

An  investigation  disclosed  that  the  operator  had  be- 
come tired  of  paying  for  protection  in  the  form  of 
standard  fuses  and  had  adopted  the  practice  of  refilling 
the  old  cartridges  with  copper  wire  of  any  size  that 
happened  to  be  available,  provided  that  it  was  heavy 
enough.  He  stated  that  the  original  fuses  were  a 
nuisance  because  one  or  more  of  them  would  blow  every 
three  or  four  days.  It  is  probable  that  the  fuses  were 
a  little  light  for  his  conditions,  for  the  voltage  was 
about  15  per  cent  high;  but  if  he  had  increased  their 
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capacity,  a  few  amperes  instead  of  a  few  hundred  am- 
peres, the  chances  are  that  the  more  frequent  blowings 
that  would  have  characterized  the  increased  load  condi- 
tion due  to  heated  bearings,  would  have  been  a  warning 
that  something  was  wrong.  Then,  if  he  was  unable  to 
find  out  what  was  wrong,  it  would  have  been  in  order  to 
call  for  some  one  who  could. 


CHECKING  CONDENSERS  FOR 

SALT  LEAKS  AND  BOILERS 

FOR  CHANGING  WATER 

Electrical   Method  of  Determining  Density  of  Con- 
densate and  Boiler  Water  and  Frequency  of 
Emptying,  Filling  and  Blowing  Boilers 

BY   CLAUDE   CHARLES   BROWN 

Whenever  sea  water  is  used  as  a  cooling  medium  in 
condensers  there  is  usually  difficulty  in  keeping  the  con- 
densers free  from  leaks  that  allow  the  salt  water  to  get 
into  the  condensate.  Should  this  impure  water  get  into 
boiler  feed  water  in  any  great  quantities  corrosion  with 
its- dangerous  results  may  occur  and  dense  scale  may  be 
deposited.  These  evils  are  especially  liable  to  be  em- 
phasized if  the  boilers  operate  at  overrating.  As  titra- 
tion and  chromate  tests  for  leakage  have  not  been  found 
satisfactory  at  the  Station  A  of  the  Pacific  Gas  &  Elec- 
tric Company,  San  Francisco,  where  Charles  A.  East- 
wood is  superintendent,  an  electrical  test  has  been  de- 
veloped whereby  the  amount  of  salt  in  condensate,  feed- 
water  and  boiler  water  can  be  found  exactly  and  quickly. 

The  apparatus  consists  of  a  sample  measure,  test  bot- 
tle and  two  sets  of  electrodes  connected  in  series  with  a 
double-scale  milliammeter  by  a  single-pole  double-throw 
switch.  One  set  of  electrodes  is  for  testing  boiler  water 
and  the  other  for  condensate.  The  upper  scale  of  the 
milliammeter  used  in  testing  the  condensate  has  a  range 
of  0  to  6  grains  of  salt  per  gallon  while  the  lower  scale 
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FIGS-   1    AND   2 — APPARATUS   FOR   TESTING   SALINITY   OF   BOILER 
WATER  WITH  DIAGRAM  OF  ELECTRICAL  CONNECTIONS 

used  in  conjunction  with  the  boiler-water  electrodes  has 
a  range  of  6  grains  per  gallon  to  the  density  of  sea  water. 
To  test  boiler  water,  the  small  measuring  bottle  is 
filled  with  a  sample  and  emptied  into  the  test  bottle 
which  is  then  brought  up  under  the  boiler-water  elec- 
trodes until  they  touch  the  bottom.  The  single-pole 
switch  is  thrown  to  the  left  position  marked  "boiler" 
and  the  lower  scale  of  the  meter  read.     Condensate  is 


tested  similarly  but  with  the  "condenser"  electrodes,  and 
the  switch  reversed  so  as  to  read  the  upper  scale. 

Over  the  range  of  conditions  tested — 0  to  300  grains 
of  salt  per  gallon — the  meter  reading  is  approximately 
proportional  to  the  salinity  of  the  sample  provided  the 
same  immersion  of  the  electrodes  and  the  same  voltage 
across  the  terminals  of  the  apparatus  is  assured.     The 
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FIG.  3 — FORM  ON  WHICH  RESULTS  OF  TEST  ARE  RECORDED 

latter  condition  is  assured  as  mentioned  previously  by 
placing  a  definite  quantity  of  the  sample  in  the  test  bot- 
tle. Since  the  scales  were  calibrated  by  means  of  solu- 
tions whose  density  had  been  tested  chemically,  the 
instrument  will  give  readings  within  5  per  cent  of  ac- 
curate. Tests  by  this  method  have  compared  so  favor- 
ably with  chemical  tests  that  all  other  tests  have  been 
abandoned. 

Beneficial  effects  have  been  noticed  in  several  ways 
since  the  adoption  of  this  method  of  testing.  In  the 
first  place  quantitative  measurements  instead  of  mere 
qualitative  indications  are  obtained.  As  a  result  the 
boilers  to  empty,  refill  and  blow  down  can  be  selected  on 
a  scientific  basis  instead  of  as  before  when  two  boilers 
were  emptied  and  filled  in  rotation  regardless  of  water 
density.  Under  present  conditions  the  two  boilers  con- 
taining the  densest  water  are  emptied  and  refilled  each 
night.  The  selection  of  boilers  to  blow  down  is  made  in 
the  same  manner,  about  two  gages  of  water  being  dis- 
charged. With  the  old  qualitative  tests  it  was  a  matter 
of  guesswork  whether  to  "put  a  condenser  on  the  sewer," 
when  to  reconnect  it  to  the  feed  line,  when  to  "plug"  or 
repack  the  condenser  tubes,  whether  leak  repairs  were 
effective,  etc.  The  definiteness  of  the  present  tests  elim- 
inates all  guesswork,  however,  so  less  scale  is  deposited, 
less  tube  cleaning  and  repairing  are  required,  less  fuel 
has  to  be  burned  per  pound  of  steam  generated,  and  less 
water  and  absorbed  heat  are  wasted.  Some  idea  of  the 
amount  of  improvement  permitted  by  the  use  of  the 
present  test  and  method  of  changing  water  can  be  gained 
from  the  fact  that  the  average  density  of  the  boiler 
water  has  been  reduced  from  250  to  50  grains  of  salt 
per  gallon  of  water. 


Graphical  Presentation  of  Conductor 

Properties 

In  using  the  chart  which  supplemented  the  article 
entitled  "Graphical  Presentation  of  Conductor  Proper- 
ties" (Feb.  10  issue  of  the  Electrical  World,  page 
269),  it  should  be  noted  that  the  length  of  copper  wire 
in  meters  per  kilogram  must  be  obtained  by  using  curve 
22,  the  resistance  in  ohms  per  foot  by  using  curve  18, 
and  the  weight  in  kilograms  per  ohm  by  using  curves 
12  and  30.  The  "key  to  chart"  should  be  corrected  ac- 
cordingly. 
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Special  Contacts  Foi  Testing  Continuity  of 
Puses  and  Lamps 

Contact  blocki  bj  means  of  which  :  differenl 

lengths  ma\  be  tested  for  continuity  art  ihown  In  the 
impanying  Illustrations.  Ths  blocks  contain  slant- 
ing \  •  accommodate  Puses  of  various  sizes, 
and  also  to  protect  the  operator  from  electrical  contact. 
Two  bio             o  placed  in  the  testing  circuit  thai  the 

smallest    fuse  can  just   span  the  distance  between  them. 


SECTION  THROUGH  BLOCKS 


machine    crew  with  an  extra  wide  nul   will  be  found 
factory   for  the  con  traction  shown   in  the  illus- 
tration,  in  mo 


j    j  j   j-  j 


VIEW  OF  BLOCKS  SHOWING   GROOVES 


SAFE   CONTACT    BLOCKS   FOR  TESTING   FUSES  OF  VARIOUS 
I  i  NGTHS 

Larger  fuses  make  contact  nearer  the  opposite  ends  of 
the  blocks.  With  this  arrangement  the  middle  point 
of  the  fuse  held  in  the  operator's  fingers  is  remote  from 
the  bottom  of  the  groove,  thus  insuring  greater  safety. 
The  terminal  blocks  and  an  old-style,  threadless  socket, 
into  which  lamps  to  be  tested  can  be  quickly  pressed,  are 
mounted  on  a  slate  base  with  the  other  apparatus. 


Simple  Arrangements  for  Extracting  Tight 
Fitting  Pulley  Keys 

BY  EMILE  PILPEL 

The  writer  has  found  the  device  shown  in  the  accom- 
panying illustration  useful  when  removing  pulleys  that 
are  tightly  fitted  and  unaccessible  from  the  inner  side. 
Such  cases  are  found  frequently  on  line  shafts  having 
loose  and  fast  pulleys,  on  spiders  of  electric  motors, 
motor-generator  sets.  etc.     The  apparatus  consists  of 


DEVICE  FOR  PULLING  KEYS  FROM  MOTOR  PULLEYS 

one  inverted  U-shaped  forge  bracket  A  lying  very 
closely  to  the  shaft  towards  the  key  to  be  extracted  and 
pressing  against  the  boss  of  the  pulley  E.  After  mak- 
ing an  incision  with  a  cold  chisel  the  tongues  B  are 
placed  so  as  to  grip  tightly  the  key  at  the  incision  thus 
made.  This  grip  is  held  by  means  of  the  set  screw  C. 
Finally  by  aid  of  a  wrench  the  legs  of  bracket  A  are 
forced  against  the  boss  of  the  pulley  by  screwing  down 
nut  D,  when  gradually  the  key  will  give  way.     A  1-in. 


Scheme  for  Grounding  Circuits  to  Make 

Repair  Work  Safe 

Two  simple  devices  which  are  illustrated  herewith 
have  been  developed  by  F.  A.  Whiting  of  the  Connecti- 
cut Power  Company  for  grounding  apparatus  or  con- 
ductors preparatory  to  working  on  them.    The  clamps 

are  particularly  adopted  to  conditions  which  would  be 
met  on  steel-tower  transmission  lines  but  may  be  used 
also  in  stations.  The  smaller  of  the  two  devices  is 
for  attaching  the  grounding  cable  to  grounded  struc- 
tural steel  such  as  tower  legs  while  the  larger  device 
which  is  connected  with  the  other  end  of  the  grounding 
cable  is  for  slipping  over  the  circuit  to  be  worked  on. 
The  former  consists  of  a  strip  of  hard  copper  with  one 


Tower   Clai 


CONSTRUCTION    OF   GROUNDING    CLAMPS 

end  bent  back  on  itself  so  as  to  fit  over  an  angle  iron. 
Near  the  other  end  is  a  hole  through  which  passes  a 
threaded  rod  having  one  end  bent  back  on  itself  to 
form  a  shoulder.  Screwed  on  the  rod  is  a  tapped 
lever. 

The  conductor  clamp  which  is  provided  with  a  sea- 
soned hardwood  handle  consists  of  a  curved  strip  of 
spring  metal,  one  end  being  permanently  attached  to 
this  handle  and  the  other  free  to  move  but  pressed 
against  the  former  by  a  helical  spring.  The  latter  is 
coiled  around  a  bolt  passing  through  both  ends  of  the 
spring  strip. 

Six  pairs  of  these  clamps  connected  by  cables  are 
kept  in  each  line  patrolman's  booth  on  the  Connecticut 
Power  Company's  system  to  permit  grounding  the  three 
conductors  of  a  three-phase  circuit  on  each  side  of  the 
section  to  be  worked  on.  The  tower  clamps  are  at- 
tached to  the  tower  legs  first.  Then,  after  the  line  has 
been  "killed,"  the  conductor  clamps  are  slipped  over 
the  conductors.  The  wooden  handle  of  this  device  at- 
tached as  shown  in  the  illustration  gives  ample  pro- 
tection from  static  and  inductive  charges. 
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Flood-Lighting  a  Dark  Corner  in  a  Substation 

A  dark  section  in  the  Greensboro  (N.  C.)  substation 
of  the  Southern  Power  Company  is  lighted  by  means  of 
an  old  automobile  headlight  in  which  is  placed  a  60-watt 
tungsten  lamp.  This  section,  which  is  at  one  end  of  the 
station,  was  built  without  ceiling  or  wall  lights.  At  this 
point  a  number  of  oil  switches  are  installed  and  the 
numerous  leads  from  them  make  it  difficult  to  place 
lights  in  advantageous  positions]  To  enable  the  oper- 
ator to  go  among  the  switches  when  necessary  at  night 
the  automobile  lamp  was  mounted  by  means  of  its 
bracket  on  a  switchboard  near  the  dark  section.  This 
gives  good  illumination  directly  in  front  of  the  lamp, 
which  may  be  revolved  to  light  any  portion  of  the  dark 
section.  H.  L.  Alderman,  division  superintendent  of  the 
company,  who  originated  the  idea  intends  to  install  sev- 
eral more  of  these  lights  so  as  to  keep  the  entire  section 
properly  illuminated  at  all  times. 


Collapsible  Cable  Splicers'  Platform 

Designed  for  Easy  Handling 

A  platform  which  has  been  found  convenient  for 
cable  splicers  working  on  overhead  construction  has 
been  recently  developed  by  the  Commonwealth  Edison 
Company  of  Chicago.  The  construction  is  shown  in  the 
accompanying  illustration.  It  consists  of  a  compact 
platform  42  in.  square  made  of  0.75-in.  boards  nailed 
to  two  1-in.  by  4-in.  end  pieces.  At  each  corner  of  the 
floor  is  bolted  a  1-in.  by  4-in.  pipe  flange.  One-inch 
holes  are  bored  in  the  floor  to  coincide  with  the  center 
holes  in  each  pipe  flange.  From  these  flanges  four 
pieces  of  0.75-in.  pipe  rise  vertically  to  form  the  sup- 
ports for  a  rope  railing  which  runs  around  the  platform 
at  a  height  of  30  in.  above  the  floor.     The  rope  at  the 


Photo  Courtesy  Commonwealth  Fdison  I 

FIG.    1 — PLATFORM    MOUNTED    ON    CABLE    POLE    SHOWING    RELA- 
TIVE  POSITIONS   OF   UPRIGHT   AND  FLOOR 

top  of  these  pipes  is  passed  through  tees,  from  which 
the  threads  have  been  cut  to  make  them  smooth.  These 
upright  pieces  of  pipe  are  so  arranged  that  when  they 
are  lifted  they  become  partially  disengaged  from  the 
pipe  flanges  and  can  be  laid  over  flat  against  the  floor. 
They  cannot,  however,  be  detached  entirely  from  the 
platform.    Under  the  platform  are  bolted  four  eye  bars, 


which  are  used  to  fasten  the  floor  to  the  supports. 
This  type  of  construction  permits  a  platform  and  rail- 
ing, which  occupies  a  space  42  in.  by  42  in.  by  30  in. 
when  it  is  set  up,  and  can  be  packed  quickly  and  con- 
veniently in  a  space  42  in.  by  42  in.  by  3  in.  The  plat- 
form completely  equipped  weighs  less  than  100  lb. 
The  method  of  swinging  this  platform  from  a  pole  is 
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FIG.  2 — CONSTRUCTION   OF  A  CABLE  SPLICER'S  PLATFORM 

interesting.  Two  vertical  supporting  pieces  which  con- 
sist of  forged  0.5-in.  iron  hangers  bolted  to  1.75-in.  by 
3.5-in.  pieces  of  dressed  fir  7  ft.  2  in.  long,  are  first 
drawn  up  the  pole  and  suspended  from  the  top  crossarm. 
These  two  pieces  are  bored  to  receive  a  %-in.  bolt  at 
several  places  near  their  lower  ends.  They  weigh  about 
20  lb.  and  can  be  easily  drawn  up  by  a  hand  line.  The 
line  can  then  be  attached  to  the  edge  of  the  platform, 
and  when  it  is  raised  to  the  level  of  the  %-in.  holes  the 
protruding  eye  bars  on  the  edge  of  the  platform  can 
be  bolted  to  the  fir  pieces.  The  platform  can  then  be 
swung  out  into  a  horizontal  plane  and  suspended  there 
by  means  of  0.5-in.  ropes  which  fasten  to  hooks  on  the 
forged  hangers.  These  ropes  may  be  adjusted  by 
means  of  brass  tent  slides  to  make  the  platform  stand 
in  a  horizontal  plane.  With  this  rope  adjustment  and 
the  variation  in  height  which  is  made  available  by  the 
several  holes  in  the  fir  pieces,  it  is  possible  to  place  the 
platform  in  almost  any  position  that  the  workmen 
desire. 


An  Inexpensive  and  Accurate  System  Map 

The  Utica  (N.  Y.)  Gas  &  Electric  Company,  which, 
in  addition  to  its  steam  plants  operates  several  inter- 
connected hydroelectric  stations  that  draw  from  differ- 
ent drainage  basins,  is  using  a  map  of  its  system  made 
in  a  novel  manner.  It  consists  of  United  States  Geolog- 
ical Survey  maps  fitted  together  to  show  on  a  large 
scale  the  territory  covered  by  the  company.  Since  these 
maps  originally  had  contours  and  other  physical  char- 
acteristics of  the  country  plotted  accurately  on  them,  it 
required  very  little  labor  to  map  out  and  measure  the 
drainage  area  tributary  to  each  plant,  to  lay  out  trans- 
mission-line routes  and  to  place  any  other  useful  mark- 
ings in  their  proper  locations. 

Aside  from  being  very  accurate,  a  map  made  in  this 
fashion  has  the  additional  advantage  of  being  inexpen- 
sive. The  sections  can  be  obtained  from  the  United 
States  Geological  Survey  at  Washington,  D.  C,  for  5 
cents  each  for  those  sections  of  the  country  in  which 
the  Geological  Survey  has  completed  its  work. 
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CENTRAL  STATION  SERVICE 

Department  Devoted  to  Commercial  Policy  and  Management   Topics, 
Including  Applications  of  Electric  Light,  Power  and  Meat 


DEVELOPING  AN  ELECTRIC- 
COOKING  LOAD  IN  SMALL  TOWNS 

Why  an   Illinois  Company   Decided  to  Sell  Ranges — 

And  How  Interest  in  Electric  Cooking 

Was  Stimulated 

The  reasons  for  making  the  electric-range  business 
the  Bubjecl  of  a  special  drive  in  the  territories  of  the 
Illinois  Northern  Utilities  Company  may  be  summarized 

as    follows:      First,    electric    COOking    was    seen    as    one 

means  of  substantially  increasing  the  revenue  in  already 

served    and     fairly    well    saturated    territory.       In    the 

smaller  of  the  company's  many  towns  where  no  gas 
service  is  available  and  where  electric  cooking  has  been 
most  actively  pushed,  the  electric  revenue  per  capita, 
excluding  merchandise  sales,  ranged  from  $3.50  to  $10. 


is  probable  thai  before  long  extensive  repairs  on  cir- 
cuits carrying  ranges  will  have  to  be  made  early  Sunday 
morning,  since  thai   la  about  the  only  time  the  circuits 

aw  not    in   n   r. 

In  this  territory  the  electric  range  had  all  kinds  of 
competition  to  meet.  The  cities  ranged  in  size  from 
100  to  20,000  population.  The  larger  towns,  of  course, 
had  gas.  In  all  the  communities  other  fuel  prices  were 
reasonable.  Coal  was  $3  a  ton,  gasoline  was  22  cents  a 
gallon,  kerosene  was  10  cents  a  gallon,  and  wood  was 
not  used  much  for  fuel.  The  electric  cooking  rate  on 
which  the  campaign  was  started  brought  electricity  to 
the  consumer  at  about  3.25  cents  net  per  kilowatt-hour. 

Following  the  line  of  least  resistance  the  towns  where 
gas  is  not  available  have  been  attacked  first.  The  first 
effort  in  each  case  has  been  to  sell  the  ranges  outright ; 
for  the  range  installed  the  customer  is  asked  the  list 


THE    ARRIVAL   OF   A   CAR-LOAD  SHIPMENT  OF   RANGES  WAS   MADE  THE  OCCASION  FOR  AN  ADVERTISING  DEMONSTRATION 


An  opportunity  was  seen  materially  to  increase  this 
figure  since  some  experience  has  demonstrated  that  the 
average  cooking  customer  consumes  about  seven  times 
as  much  energy  and  returns  about  twice  as  much  reve- 
nue as  the  average  lighting  customer.  To  this,  of 
course,  was  to  be  added  the  merchandising  profit. 

Second,  it  was  thought  that  the  system  load  factor 
of  the  small  interconnected  towns  would  be  bettered  by 
electric  cooking.  From  what  was  known  of  load  condi- 
tions in  the  communities  the  companies'  engineers  con- 
cluded that  the  range  load  would  be  entirely  off  peak 
in  the  summer  and  largely  off  peak  in  the  winter,  since 
the  maximum  demand  of  these  towns  occurred  in  the 
early  evening. 

Third,  other  advantages  were  recognized  in  that  cir- 
cuits carrying  electric  ranges  must  have  good  service. 
On  lines  used  for  electric  cooking,  voltage  regulation 
and  service  continuity  must  be  maintained  better  than 
for  ordinary  lighting  to  avoid  complaints.  It  was, 
therefore,  figured  that  the  installation  of  ranges  in  these 
scattered  communities  afforded  a  definite  check  on  the 
activities  of  the  many  local  operating  departments.     It 


price  of  the  range;  but  if  a  prospective  customer  wishes 
to  purchase  a  range,  but  expresses  doubt  as  to  its  real 
ability  to  cook,  or  as  to  its  using  only  a  moderate  quan- 
tity of  electricity,  he  is  offered  a  range  on  fifteen  days' 
free  trial.  The  only  expenses  the  customer  agrees  to  in- 
cur for  the  trial  are  the  cost  of  energy  used  and  $4  par- 
tially to  cover  the  installation  cost.  If  he  accepts  the 
range,  however,  he  pays  merely  the  list  price  of  the 
range  in  ten  equal  monthly  installments.  Five  per  cent 
is  deducted  for  cash. 

Getting  the  ranges  and  the  companies'  offer  before 
the  people  favorably  has  been  a  job  that  has  called  forth 
the  ingenuity  of  the  sales  manager.  Of  his  efforts  in 
the  campaign  of  last  year,  C.  B.  Yonts  of  Dixon  said : 

"In  starting  a  campaign  in  a  town  we  place  an  ad  in 
the  local  newspaper.  It  states  when  and  where  we  will 
hold  demonstrations.  For  these  affairs  we  have  gen- 
erally rented  a  ground-floor  room  in  the  business  dis- 
trict. Later  we  distribute  hand  bills  and  at  the  same 
time  have  salesmen  make  a  house-to-house  canvass  and 
invite  the  housewives  to  attend  our  demonstration.  At 
every  demonstration  we  succeeded  in  getting  a  number 
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of  the  ladies  to  bring  their  bakings;  our  demonstrator 
baked  whatever  they  brought.  The  salesman  was  there 
to  take  orders  for  ranges. 

"One  of  the  stunts  which  proves  successful  in  making 
the  sale  of  a  range  is  that  of  putting  out  an  ovenette 
with  each  electric  range.  In  many  instances  a  customer 
would  want  to  do  just  a  little  baking,  such  as  a  few  pota- 
toes, a  pan  of  biscuits,  a  pie  or  cake,  or  even  a  small 
roast;  the  ovenette  saved  heating  the  range  over  for  this 
purpose.  The  cost  of  the  energy  consumed  with  this 
ovenette  was  small  compared  with  that  used  by  the  large 
oven  for  a  little  baking. 

"When  we  learned  we  could  buy  in  carload  lots,  we 
worked  another  advertising  stunt  that  proved  well  worth 
while.  We  would  order  a  carload  of  ranges  shipped  to 
the  city  in  which  the  district  office  was  located.  The 
car  would  be  placarded  'Electric  Ranges  for  Ogle 
County,  Illinois  Northern  Utilities  Company.'  The 
ranges  for  this  town  would  be  loaded  on  trucks  and 
hauled  about  town.  Boys  with  trumpets  on  the  trucks 
made  enough  noise  to  attract  the  attention  of  everyone 
to  what  was  going  on.  Placards  on  the  trucks  and  hand 
bills  told  the  story.  The  freight  car  would  then  be  for- 
warded to  the  next  town  and  the  performance  would 
be  repeated.  This  was  one  of  the  cheapest  and  best 
advertising  methods  we  used. 

"In  one  particular  town  we  did  some  pioneering  three 
years  ago  that  has  netted  results.  When  the  cooking 
rate  was  5  cents  we  sold  one  range  in  that  town.  In 
the  following  year  when  the  rate  dropped  to  4  cents  we 
sold  fourteen  ranges  by  referring  to  that  particular  in- 
stallation. This  year  when  the  rate  dropped  to  an 
average  of  3.25  cents,  we  sold  eleven  ranges  during  the 
first  canvass  and  doubled  that  figure  before  the  end  of 
the  summer  season. 

"But  the  real  success  of  the  electric  cooking  business 
depends  on  properly  educating  range  customers.  Evi- 
dence of  our  success  in  this  regard  is  to  be  seen  in  the 
customers'  bills.  It  is  no  uncommon  thing  for  cus- 
tomers who  have  had  the  services  of  a  demonstrator  on 
the  first  and  second  day  the  range  is  installed  to  have 
bills  as  low  as  80  kw.-hr.  a  month.  Without  this  edu- 
cational service  at  first  their  bills  would  run  above  100 
kw.-hr.  The  demonstrator,  besides  giving  verbal  in- 
structions, leaves  printed  rules  with  the  housewife. 
This  prevents  the  customer  from  forgetting  what  she 
has  been  told  and  shown.  Since  the  rate  was  reduced 
to  3.25  cents  the  Illinois  Northern  Utilities  Company 
has  sold  200  ranges." 


POINTS  ON  CUSTOMER'S  CONTRACTS 

Information  for  the  Manager  of  the  Central  Station 
that  Sells  Motors  to  Power  Customers 

The  function  of  a  contract  is  to  reduce  the  terms  of 
an  agreement  to  writing  and  to  prevent  future  misun- 
derstanding between  the  parties  of  that  agreement.  In 
an  address  before  the  district  managers  of  the  Texas 
Power  &  Light  Company  at  Dallas,  Tex.,  Hartwell  Ja- 
lonick,  commercial  manager  of  that  company,  pointed 
out  the  importance  of  having  signatures  and  equipment 
details  of  central  station  contracts  absolutely  explicit 
and  accurate. 

The  central  station  rarely  finds  it  necessary  to  enforce 
a  contract  with  a  customer,  said  Mr.  Jalonick.  Espe- 
cially is  this  the  case  in  connection  with  service  con- 
tracts. Owing,  however,  to  the  fact  that  many  central 
stations  are  now  handling  considerable  quantities  of 
machinery  which  are  sold  to  customers,  it  is  important 
that  the  apparatus  contracts  covering  the  sale  of  this 
equipment  should  be  correct  to  such  an  extent  that  there 


will  be  no  chance  of  the  company  suffering  loss  on  the 
account  of  an  unfaithful  customer. 

A  very  important  point  and  one  which  is  often  over- 
looked, is  that  the  signature  to  a  contract  must  agree 
with  the  name  first  written  in  the  contract.     If  a  con- 
tract is  taken  with   "Smith  &   Company"   and   signed 
simply  "J.  F.  Smith,"  the  point  would  at  once  arise,  in 
case  the  matter  should  be  brought  into  court,  whether 
the  contract  was  with  an  individual  or  with  a  corpora- 
tion.    Such  a  contract  should  be  signed 
Smith  &  Company 
By  J.  F.  Smith,  Pres. 
or  in  a  similar  manner  by  some  other  known  executive. 

Another  important  point  is  to  make  clear  whether  the 
party  with  whom  the  contract  is  being  taken  is  a 
corporation  or  an  individual.  If  the  company  is  a 
corporation,  a  good  form  to  use  is, 

Farmers  Cotton  Oil  Company 
A  Texas  Corporation. 
Or  if  it  is  a  partnership, 

John  Smith  and  John  Jones,  a  co-partnership  doing 
business  under  the  firm  name  or  Jones  &  Smith. 

If  it  is  an  individual  operating  under  a  business  name,, 
then  describe  him  as 

John  Jones,  doing  business  as  Farmers 
Cotton  Oil  Company 
In  obtaining  a  signature  such  as  is  shown  above 
(Smith  &  Company)  the  firm  name  should  always  ap- 
pear first  in  order  that  no  question  may  arise  as  to 
whether  the  contract  is  with  the  company.  If  it  is 
signed 

J.  F.  Smith,  President,  Smith  &  Company 
it  might  be  construed  as  a  contract  with  the  individual, 
J.  F.  Smith,  the  firm  name  having  been  added  in  order 
to  identify  Mr.  Smith. 

In  cases  of  partnerships  it  is  well  to  have  the  contract 
signed  by  both  parties  as 

Smith  &  Jones 
John  Smith 
John  Jones 
If  there  is  a  manager  and  you  know  that  the  manager 
is  authorized,  then  the  contract  could  be  signed  , 

Smith  &  Jones  ,     J 

By  John  Jones,  Manager.  M 

The  former  practice,  however,  is  the  better. 

Another  important  point  in  connection  with  equip- 
ment contracts  is  the  location  of  the  customer  to  whom 
the  equipment  has  been  sold.  This  location  is  important 
since  the  company  cannot  exercise  the  privilege  of  lien 
as  specified  in  the  contract  unless  the  location  is  known 
and  the  place  of  residence  of  the  party  or  company  who 
signs  the  contract  is  clearly  stated  on  the  face  of  the 
contract. 

Furthermore,  when  equipment  is  sold  on  time,  there 
should  be  something  in  the  contract  which  will  abso- 
lutely tie  the  equipment  or  identify  it  as  belonging  to 
the  company.  It  is  not  necessary  in  such  cases  to  have 
a  tag  placed  on  all  equipment  stating  that  the  apparatus 
is  the  property  of  the  company,  but  the  equipment 
should  be  described  very  fully  as: 

One  75-hp.,  2200-volt,  1200-r.p.m.,  three-phase, 
60-cycle,    motor,    complete    with    compensator, 
base  and  paper  pulley   13  in.   in   diameter  by 
13  in.  face, 
and  not  simply  as 

One  75-hp.,  2200-volt  motor. 

It  is  well  when  possible  also  to  give  the  manufacturer's 
serial  number  of  the  motor. 

In  connection  with  installment  payments,  one  cannot 
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in  statins  the  exact  time  at  winch  each 
to  be  paid  as: 


on 

(Hi 
on 
on 


March 

March 

April 
M« 


i. 


Ill  17 
L918 

I '.MS 

918. 

than    Baying    "$500   Cash    when 

balance  in  three  payments  oi 

o!'  each   month,   he 


I.   L! 


be  too  definite 
installment 

$185 

1 1 85 
$185 
This  is  much  better 
equipment   is  installed. 
£186  each,  payable  on  the  first  daj 
ginning   March    1,    litis." 

Provision  as  to  the  amounl  and  paymenl  or  non-pay- 
ment o\  interest  should  also  he  clearly  set  forth. 

The  importance  of  filing  equipment  contracts  depends 

on   the  amount    involved  and   the   nature  of   the  specific 

be  advantage  of  filing  is  that  by  so  doing  the 
panj  avoids  the  possibility  of  some  subsequent  lien. 

The  final  clause,  "This  contract  supersedes  all  repre- 
sentations, promises  or  other  inducements,  written  or 
verbal,  made  with  respect  to  matters  herein  contained," 
is  considered  valid,  and  can  he  upheld,  hence  it  is  im- 
portant that  every  agreement  made,  if  of  any  impor- 
tance, should  be  included  in  the  contract.  Any  changes 
or  interlineations  made  in  the  standard  form  of  con- 
tract should  be  initialed  or  the  contract  re-drawn. 


Rural  Service  Found  Unprofitable  by 
Indiana  Company 

BY   ALEX.    R.    HOLLIDAY 

The  case  affecting  the  monthly  minimum  charge  of 
the  Noblesville  Heat,  Light  &  Power  Company  of  Nobles- 
ville,  Ind.,  which  was  decided  recently  by  the  Indiana 
Public  Service  Commission,  brought  out  the  experience 
of  this  company  with  rural  service.  Authority  was  asked 
from  the  commission  to  make  a  new  classification  of 
rural  and  village  customers,  with  separate  minimum 
charges  for  each  class.  The  commission  decided  to 
allow  a  minimum  monthly  charge  of  $1  for  rural  cus- 
tomers instead  of  the  charge  of  50  cents  which  had 
been  made  by  the  company  previously.  If  the  operation 
of  the  new  rate  during  the  ensuing  year  is  unsatisfac- 
tory the  company  will  appear  before  the  commission 
again  and  ask  for  additional  relief. 

The  company  filed  its  petition  with  the  commission  in 
March,  1916.  The  rates  charged  under  its  existing 
schedule  were  10  cents  per  kilowatt-hour  for  the  first 
25  kw.-hr.,  8  cents  for  the  second  25  kw.-hr.,  and  6  cents 
per  kilowatt-hour  thereafter.  The  minimum  charge  was 
50  cents  per  month.  Practically  all  of  the  rural  cus- 
tomers had  contributed  from  $25  to  $62.50  on  line  con- 
struction to  the  company,  which  was  refunded  in  energy. 
They  had  also  paid  for  their  service  connections  and 
transformers,  but  for  these  they  were  not  reimbursed. 
In  its  petition  to  the  commission  the  company  stated 
that  the  business  was  unprofitable,  and  that  if  it  was 
to  be  extended  it  should  be  placed  on  a  profitable  foot- 
ing. The  actual  expenses  per  customer  are  over  $25 
per  consumer.  It  was  considered  best  to  increase  the 
minimum  charge  instead  of  raising  the  rate  for  energy 
as  the  chief  expense  in  serving  the  customers  is  over- 
head charges  and  distribution. 

The  company  wished  to  define  rural  and  village  cus- 
tomers as  "all  customers  living  without  the  corporate 
limits  of  a  city  or  town  and  to  whose  premises  the  com- 
pany owns  or  shall  own  an  electrical  distribution  sys- 
tem." A  rural  customer  was  defined  as  a  customer 
who  together  with  not  more  than  three  other  customers 
is  served  by  one  step-down  transformer,  and  a  village 
customer  as  one  who  together  with  at  least  four  others 
is  served  by  one  transformer.  A  minimum  of  $2  per 
month  was  asked  for  rural  customers  and  $1  for  village 


customers.      No  change   was   asked    in   rates    for  energy. 

ihi'  theory  of  the  two  classifications  was  thai  the  small 

group  of  CUStomen   were  served    more  cheaply   than  the 
isolated   farmhouses. 

Among  the  village  customer!  was  a  county  grain  ele- 
vator on  a  .".  cenl  power  rate.  Eliminating  this  elevator, 
the  strictly  Country   bUSinesi  was  analyzed  as  shown  in 

the  accompanying  table  for  the  year  ending  June  30, 
11)15:  » 
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The  minimum  rate  increase  which  was  asked  by  the 
company  would  have  increased  the  gross  revenue  from 
$3,716  per  annum  to  $5,086,  or  $1,370,  equal  to  37  per 
cent. 

In  a  paper  which  was  presented  by  the  writer  before 
the  Indiana  Electric  Light  Association  on  Sept.  23,  1914, 
discussing  the  results  of  experiences  with  rural  cus- 
tomers, the  statement  was  made  "that  until  the  cus- 
tomer averages  nearly  $3  per  month  he  is  not  a  paying 
experiment  under  these  conditions."  We  still  believe 
that  this  statement  is  true.  The  mistake  which  we  have 
made  is  in  believing  that  the  rural  customers  could  be 
developed  to  the  point  where  they  would  consume  en- 
ergy of  that  value.  The  figures  published  herewith  show 
that  these  customers  have  not  reached  this  level.  As 
but  4  per  cent  of  our  gross  revenue  is  derived  from 
this  class  of  business,  the  question  of  whether  or  not 
the  rural  customer  is  profitable  is  not  a  controlling  one. 
However,  we  have  devoted  more  time  to  an  interesting 
experiment  than  the  revenue  warrants.  For  the  present 
we  shall  not  encourage  the  construction  of  rural  lines. 


Strengthening  Relations  with  the  Power 
Consumer 

A  central  station  company  operating  on  the  Pacific 
Coast  makes  a  point  of  "getting  acquainted"  with  every 
new  power  consumer.  So  far  as  practicable,  the  in- 
dustrial engineer  goes  over  plans  for  every  new  in- 
stallation and  serves  the  customer  in  a  small  way  as  a 
consulting  engineer,  suggesting  changes  and  improve- 
ments in  arrangement  where  these  seem  to  be  called 
for.  Even  if  there  are  no  recommendations  to  be  made, 
the  customer  still  receives  a  call.  For  example:  after 
a  power  salesman  has  closed  a  contract  for  new  business 
and  the  motor  is  installed,  he  suggests  to  the  new  con- 
sumer that  he  would  like  to  have  the  "boss"  drop  in  to 
see  how  the  new  equipment  is  working.  Accordingly, 
when  the  new  apparatus  is  operating  satisfactorily,  the 
industrial  engineer  in  company  with  the  salesman  calls 
on  the  new  consumer  and  shows  his  interest  by  going 
over  the  apparatus.  Ordinarily  he  inquires  as  to  its 
operation,  etc.,  and  before  leaving  suggests  that  in  put- 
ting it  in  service  and  getting  it  to  run  satisfactorily 
doubtless  the  company's  engineers  used  up  more  or  less 
current  which  would  normally  be  charged  on  the  first 
month's  bill.  The  industrial  engineer  suggests  that  it 
would  be  fair  to  remit  this  to  the  consumer.  He  makes 
a  memorandum  to  this  effect  in  the  customer's  presence 
and  reduces  the  first  month's  bill  accordingly.  This  has 
been  found  invariably  to  make  a  favorable  impression 
upon  the  new  customer  and  he  is  again  reminded  of  the 
interest  shown  when  he  receives  his  first  monthly  bill 
with  the  deduction  and  the  explanatory  note. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


INDUSTRIAL  CONTROLLERS 

A  Discussion  of  Controller  Design,  with  Particular 

Reference  to  the  Control  of  Direct-Current 

Shunt  Motors 

AT  the  recent  New  York  meeting  of  the  American 
Institute  of  Electrical  Engineers  an  interesting 
paper  by  H.  D.  James  was  presented  on  industrial 
controllers  for  direct-current  shunt  motors.  Stating 
that  present-day  development  of  motors  and  con- 
trollers is  such  that  former  limitations  as  to  regula- 
tion of  starting  current  from  the  viewpoint  of  motor, 
controller  and  supply  system  have  been  largely  removed, 
the  author  presented  a  series  of  tests  on  15-  and  20-hp., 
230-volt,  direct-connected  shunt  motors,  started  from 
rest.  The  motors  were  of  two  types,  constant  and  ad- 
justable speed.  These  tests  were  made  to  determine, 
first,  the  load  driven  by  the  motor;  second,  the  power 
supply;  third,  the  motor  operation. 

For  details  of  the  tests  the  results  of  which  are  given 
in  form  of  a  series  of  diagrams,  the  reader  must  be 
referred  to  the  full  paper  in  the  February  issue  of  the 
Proceedings  of  the  American  Institute  of  Electrical  En- 
gineers. The  author's  chief  results  are  as  follows:  It 
seems  unnecessary,  with  automatic  acceleration,  to  use 
more  than  one  switch  to  short-circuit  the  armature  re- 
sistor used  with  small  motors  except  where  special  re- 
quirements are  to  be  met.  The  author  believes  it  is 
practicable  to  use  one  switch  with  motors  as  large  as 
15  hp.  for  general  purposes,  and  operates  this  switch  by 
counter  emf.,  setting  the  switch  to  close  at  75  per  cent 
of  normal  voltage. 

If  the  motor  field  is  zero,  or  has  a  small  value,  when 
the  line  switch  is  closed,  the  starting  torque  is  also  zero 
or  has  only  a  small  value  and  it  will  increase  gradually 
so  that  the  motor,  or  its  load,  will  not  be  subjected  to  a 
heavy  shock  or  jar  when  the  lost  motion  in  the  drive 
is  taken  up. 

The  shunt  field  of  small  adjustable-speed  motors  can 
be  reduced  in  one  step  under  normal  load  conditions 
without  fear  of  undue  torque  or  current.  The  author 
believes  this  practice  can  be  safely  followed  with  50-hp. 
motors  and  perhaps  larger.  This  covers  the  usual  range 
of  sizes  for  this  type  of  motor. 

The  author  believes  that  since  most  machine  tool  mo- 
tors are  started  light  the  motor  can  be  started  success- 
fully with  minimum  field  strength  and  the  field  relay 
omitted.  This  will  enable  one  to  use  the  same  controller 
for  constant  speed  and  adjustable  speed  motors  supply- 
ing a  separately  mounted  field  rheostat  for  the  latter. 

Adjustable-speed  motors  can  use  one  step  of  resistance 
for  dynamic  braking  as  the  change  in  field  strength 
tends  to  maintain  the  braking  current  constant  over  a 
considerable  range  of  speed.  The  use  of  a  "vibrating" 
or  "fluttering"  relay  is  bad  engineering  for  hand-oper- 
ated field  rheostats,  unless  a  "transfer"  relay  is  also 
used  to  reverse  its  action  when  the  motor  regenerates. 
The  time  required  to  accelerate  to  95  per  cent  of  speed  is 
very  short,  in  these  tests  not  exceeding  three  seconds. 

New  problems  are  interestingly  discussed  by  the  au- 
thor as  follows:  There  are  very  few  problems  which 
present  a  more  fertile  field  than  the  control  of  adjust- 
able-speed motors.    The  writer  has  observed  cases  where 


gearing  has  broken,  due  to  a  momentary  reverse  torque 
of  the  motor.  It  is  important  to  see  that  all  inter- 
locks or  relays  connected  to  thp  shunt  field  resistance  are 
so  arranged  that  they  cannot  cause  a  momentary  reverse 
torque  of  the  motor.  After  a  positive  torque  has  been 
applied  to  machinery,  and  all  of  lost  motion  taken  up, 
it  is  seldom  that  any  part  of  the  apparatus  is  injured, 
even  if  the  driving  torque  varies  over  a  considerable 
range,  provided  this  torque  is  always  positive.  A 
slight  negative  torque  allows  lost  motion  to  occur,  and  is 
apt  to  break  some  part  of  the  apparatus,  due  to  the  ham- 
mering blow  effect,  when  the  positive  torque  is  resumed. 
This  reverse  torque  may  also  be  caused  by  a  drop  in 
the  line  voltage  below  the  counter  e.m.f.  of  the  motor, 
or  it  may  occur  due  to  a  rapid  movement  of  the  field 
rheostat. 

Trouble  may  also  result  from  increasing  the  field 
strength  of  a  motor  when  it  is  disconnected  from  the 
line.  For  example,  a  400  to  1600  r.p.m.  motor  is 
operating  at  its  maximum  speed.  If  the  controller  dis- 
connects the  motor  armature  from  the  line,  and  at  the 
same  time  increases  the  field  strength  to  its  maximum 
value,  the  voltage  across  the  brushes  of  the  motor  will 
rise  to  something  over  three  times  normal  voltage,  un- 
less the  armature  is  slowed  down  very  quickly.  It  can 
readily  be  seen  that  a  500-volt  motor,  having  over  1700 
volts  across  its  brushes,  is  apt  to  flash  across  at  some 
part  of  its  insulation  and  may  ultimately  be  damaged. 
This  rise  of  voltage  ^ias  actually  been  observed,  and  care 
must  be  taken  not  to  manipulate  the  shunt  field  so  as  to 
cause  it. 

The  use  of  dynamic  braking  introduces  a  good  many 
interesting  problems,  both  mechanical  and  electrical. 
The  additional  heating  effect  on  the  motor  is  well  known. 
The  effect,  however,  upon  the  loading  and  lubrication 
of  bearings  is  not  so  well  understood.  The  resultant 
change  in  the  field  flux  of  the  motor  and  the  rate  of 
change  of  current  are  other  problems. 

The  whole  field  of  controller  engineering  presents 
many  opportunities  for  the  investigator.  It  has  many 
problems  that  have  not  yet  been  solved,  and  the  author 
believes  that  engineers  should  not  take  the  existing 
practice  in  controller  engineering  for  granted,  but  study 
each  application  in  a  thorough  manner,  and  design  as 
simple  a  controller  as  possible  for  the  work. 


Generators,  Motors  and  Transformers 

Adjustable  Speed  Induction  Motors. — F.  CREEDY. — An 
illustrated  description  of  a  new  polyphase  induction  mo- 
tor, the  speed  of  which  can  be  varied  by  varying  the 
number  of  poles.  The  new  motor,  which  is  built  under 
the  author's  patents,  is  identical  in  construction  with  the 
squirrel-cage  induction  motor,  but  has  a  drum-wound 
stator  or  primary ;  this  is  divided  into  a  number  of  sec- 
tions which  can  be  connected  in  either  "mesh"  or  "star." 
From  each  section  a  terminal  is  brought  out,  which  con- 
nects through  a  suitable  controller  to  a  phase  converter, 
consisting  of  a  specially  wound  transformer,  whose 
function  is  to  convert  from  the  two-  or  three-phase  line 
to  a  number  of  phases  equal  to  that  of  the  sections  in 


I   . 


i:  LECTRICAL     WORLD 


Vol.  69,  No.  0 


the  motor  winding.    B>  the  use  <>f  tin.-,  pha  <■  eonvertei 
and  a  suitable  controller  it  [a  possible  t"  vary  the  pha  e 
difference  between  adjacenl  sections  of  the  stator  wind 
ing  in  such  a  was  as  ,u  produce  any  desired  polarity,    in 
Fig,  i  is  shown  such  a  winding,  having  thirteen  term 

inals    connected    to    a    phase    converter,    giving    thirteen 
phases,    in    such    a    manner   as   to   give   two,    four   or 


FIG.    1 — ADJUSTABLE-SPEED    INDUCTION    MOTOR    CONNECTIONS 

poles.  If  every  terminal  of  the  motor  is  connected  in 
order  to  the  corresponding  terminals  of  the  phase  con- 
verter the  phase  difference  between  the  adjacent  sections 
of  the  motor  will  be  the  same  as  that  of  adjacent  sec- 
tions of  the  phase  converter  (that  is,  360  divided  by  13 
in  the  case  shown)  when  the  motor  will  operate  as  a  bi- 
polar machine.  If  the  motor  terminals,  starting  from  a 
given  point,  are  connected  to  every  second  converter 
terminal,  the  phase  difference  between  the  sections  will 
be  doubled,  and  the  motor  will  operate  with  four  poles. 
Similarly,  if  the  motor  terminals  are  connected  to  every 
third  phase  converted  terminal,  the  phase  difference  be- 
tween adjacent  sections  will  be  tripled,  and  the  motor 
will  operate  with  six  poles,  and  so  on.  In  all  cases,  if  the 
number  of  sections  is  properly  chosen,  one  converter 
terminal  goes  to  one,  and  one  only,  of  the  motor 
terminals,  so  that  all  terminals  of  both  apparatus  are 
in  use  on  every  polarity.  The  advantages  of  this  type 
of  motor  are  discussed.  Comparing  a  six-speed  machine 
of  this  type  with  a  standard  drum-wound  three-phase 


w  x 

FIG.   2 — TYPICAL  CONNECTIONS  OF   COILS  ON   PHASE  CONVERTER 

machine  with  ten  poles,  the  latter  will  have  thirty  sec- 
tions in  its  stator  winding  as  against  thirty-one  in  the 
former,  these  sections  being  interconnected  so  that  only 
three  or  six  terminals  need  be  brought  out ;  while  in  the 
variable-speed  motor  no  such  interconnections  exist,  but 
each  section  is  brought  out  to  a  separate  terminal.  The 
phase   converter   consists    of    a    mesh-connected    three- 


limbed  three-pha  -■  autotranaformer,  the  coils  lying  on 
each  limb  being  tapped  at  a  cumber  of  points  and  eon 
nected  to  a  secondary  wound  on  another  limb,  in  the 
manner  shown  diagrammatically  in  Fig.  2,  where,  for 

in  tance,  W  y  is  a  section  of  the  main  three  pha  ■•  wind 
Ing  of  the  converter,   while   W   V  <>r   ./    it  are    secondaries 

the  manner  in  winch  they  are  connected  being  more 

(dearly  shown  on  the  left.  Fig,  2,  of  course,  shows  a 
three   to   thirteen  phase   ti.m    formation,   bul    m    tin-  ■ 

of  the  three  to  thirty  one  phase  transformation  two  of 

the   coils   on    the   t  hree  li  mhed    transformer    are   divided 
into   ten    sections   each,   while   the   third    has   eleven 
tions.      Bach    of   these   sections    is   wound    and    insulated 

separately,  so  that  in  the  event  of  a  fault  occurring  onl] 

one  section  will  need  repair,  lOach  section  con  ists  of  a 
primary  or  thick  wire  portion,  part  of  the  mesh  con- 
nected three-phase  winding  and  a  secondary  of  thin 
wire,  and  very  few  turns,  which  will  be  one  of  the  coils 
marked  x  y  in  the  figure.  Thus  far  the  phase  converter 
is  identical  with  a  standard  three-phase  transformer. 
The  terminals  are  arranged  in  a  row  mounted  on  the 
steel  head  of  the  transformer  which  is  also  used  for 
clamping  and  lifting.  They  are  connected  to  all  such 
points  as  w  and  x.  In  order  to  give  some  idea  of  the  size 
of  the  apparatus,  it  may  be  mentioned  that  it  is  about 
equal  to  that  of  a  normal  transformer  to  deal  with  25  to 
30  per  cent  of  the  motor  input.  It  is  supported  in  a  cast- 
iron  oil  tank,  from  which  the  wiring  is  carried  by  means 
of  tubing.  The  construction  of  the  controller  is  next 
described  and  diagrams  giving  results  of  tests  of  the 
motor  are  given. — London  Electrician,  Feb.  2,  1917. 

Lamps  and  Lighting 

Precision  of  Photometric  Measurements. — F.  K. 
Richtmyer  and  E.  C.  Crittenden. — A  brief  abstract 
of  a  paper  read  at  the  Cleveland  meeting  of  the  Amer- 
ican Physical  Society.  Progress  in  any  department  of 
physical  science,  as  was  pointed  out  by  Professor  Zeleny, 
is  dependent  in  large  measure  upon  our  ability  to  make 
more  and  more  precise  measurements.  It  is  of  interest, 
therefore,  to  inquire  into  the  present  available  precision 
in  the  various  lines  of  experimental  work  in  order  to 
determine  what  factors  make  greater  precision  possible. 
The  present  paper  is  the  result  of  an  analysis  of  20,000 
observations  showing  the  precision  attainable  in  a  num- 
ber of  different  kinds  of  photometric  measurements; 
with  a  Lummer-Brodhun  photometer  for  both  a  color 
match  and  a  color  difference;  also  with  a  flicker  photom- 
eter for  a  large  range  of  color  differences.  The  preci- 
sion attainable  with  the  Lummer-Brodhun  was  approxi- 
mately 0.3  per  cent  for  color  match;  increasing  color 
difference  caused  a  marked  decrease  in  sensibility. 
With  the  flicker  photometer  the  precision  0.75  per  cent 
approximately  independent  of  color  difference  was  ob- 
tained. By  precision  is  here  meant  average  deviation  of 
a  single  observation  from  the  mean  of  its  set. — Phys. 
Rev.,  January,  1917. 

Generation,  Transmission  and   Distribution 

Protection  of  Transformer  Neutrals  Against  Destruc- 
tive Transient  Disturbances. — Max  H.  Collbohm. — A 
paper  read  at  the  recent  New  York  meeting  of  the 
American  Institute  of  Electrical  Engineers.  The  author 
points  out  the  danger  to  which  the  neutral  points  of 
transformers,  connected  to  long-distance  transmission 
lines,  are  exposed  through  the  building  up  of  excessive 
potentials  at  this  point  under  conditions  of  atmospheric 
lightning.  This  is  due  to  the  fact  that  the  neutral  point 
in  a  bank  of  Y-connected  transformers  acts  as  a  reflec- 
tion point  for  all  the  waves  that  are  produced  by  induced 
lightning,  which  waves,  at  the  place  of  origin,  have  the 
same  amplitude  and  sign,  and  therefore,  travel  with 
equal  speed,  considering  that  the  impedance  of  line  and 
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transformer  is  the  same  lor  each  phase.  The  three 
waves  meeting  at  the  neutral  point  build  up  to  three 
times  their  individual  potential  at  that  place,  thereby 
producing  excessive  potential  stresses,  and,  according  to 
experience,  destruction  of  bushings  and  windings.  The 
author  recommends  the  installation  of  lightning  ar- 
resters at  the  neutral  point  to  provide  a  discharge  path 
for  the  excess  potential,  which  according  to  measure- 
ment with  a  spark  gap,  may  reach  values  of  350,000 
volts,  and  higher. — Proceedings  Amer.  Inst.  Elec. 
Engrs.,  February,  1917. 

Traction 

French  Railway  Electrification. — C.  Thomas. — The 
first  part  of  an  illustrated  article  on  the  electrification 
of  certain  sections  of  the  French  State  Railways,  the 
change  had  been  projected  in  1913,  but  had  naturally 
been  retarded  by  the  war.  The  present  instalment  de- 
scribes the  transformer  substation  of  Pont-Cardinet 
which  receives  25-cycle  three-phase  currents  at  15,000 
volts  from  the  power  plant  at  Bezons  and  three-phase 
current  at  5000  volts  from  the  power  plant  at  Molineaux 
and  transforms  them  to  650-volt  direct  current  for  trac- 
tion and  also  supplies  a  2  x  250-volt  three-wire  direct- 
current  system  for  lighting  and  power. — Revue  Gen.  de 
I'Elec,  Jan.  6,  1917. 

Installations,  Systems  and  Appliances 

Centralization  of  Power  Generation  and  Supply  in 
Germany. — At  the  general  meeting  of  the  Association 
of  German  Electrical  Engineers  last  summer  Professor 
Klingenberg  had  discussed  the  tendency  towards  cen- 
tralization of  the  German  electrical  industries.  To- 
gether with  Siegel  he  had  recommended  that  the  Ger- 
man government  should  undertake  the  generation  of 
electrical  power,  but  not  the  distribution.  Klingenberg 
had  recommended  the  erection  of  thirty  large  govern- 
ment-owned and  government-operated  power  plants  in 
Prussia  which  should  all  be  interconnected  by  100,000- 
volt  lines.  The  state  thus  should  generate  the  electric 
power  on  a  large  scale,  but  the  retail  sale  should  be  left 
to  the  present  owners  of  the  electric  stations  (which 
would  be  substations  in  future).  These  recommenda- 
tions were  discussed  at  some  length  at  the  meeting  of 
the  German  Association  on  Central  Stations  in  Berlin 
on  Dec.  4  and  5,  1916.  Most  of  the  speakers  were 
against  Klingenberg's  proposals.  The  main  report  was 
made  by  Ernst  Voigt,  who  emphasized  that  no  real 
public  interest  would  be  served  by  the  government  tak- 
ing over  electric  power  generation.  Not  more  than  a 
very  small  reduction  in  cost  of  power  generated  could 
be  accomplished  in  this  way.  Neither  would  there  be  a 
notable  saving  in  coal  since  the  public  central  stations 
of  Germany  consume  only  2  per  cent  of  the  total  coal 
mined.  Small  consumers  would  have  to  hope  for  very 
little  in  the  way  of  a  reduction  in  the  cost  of  the  kilo- 
watt-hour since  only  a  small  part  of  the  cost  is  due  to 
the  cost  of  generating  the  power,  while  the  balance 
(about  8.75  cents,  with  an  average  price  of  10  cents  per 
kilowatt-hour)  is  due  to  the  cost  of  distribution  and 
the  profit  of  the  central  station.  Of  all  the  central 
stations  in  Germany  about  500  are  furnishing  yearly  in 
the  average  each  50,000,000  kw.-hr.  while  2500  sta- 
tions furnish  in  the  average  each  100,000  kw.-hr.  The 
present  electrical  industry  is  already  engaged  in  in- 
ducing these  2500  plants  to  make  connections  with  the 
large  500  stations.  The  government  could  hardly  do 
much  more.  The  idea  of  letting  the  state  take  over  the 
generation  of  all  the  power  would  meet  unsurmountable 
financial  difficulties.  The  speaker  was  in  favor  of  com- 
bining the  present  central  stations  in  a  compact  district 
into  one  unit,  but  not  to  the  extent  of  combining  all  the 
stations    in    the    country    into    very    large    units    with 


200,000-volt  transmission  lines.  Zell  then  discussed 
what  had  been  done  in  Bavaria  by  the  government  in 
the  development  of  water  powers  for  electricity  supply. 
Monath  discussed  the  conditions  in  Wurttemberg.  In 
his  reply  Klingenberg  emphasized  that  by  the  inter- 
connection of  all  the  stations  in  Germany  the  load  factor 
would  be  improved  from  0.2  or  0.3  to  0.3  or  0.4.  (This 
idea  is  further  developed  in  a  separate  article  by  Klin- 
genberg in  the  same  issue.)  Furthermore,  only  in  large 
stations  it  pays  to  recover  the  by-products  from  the  fuel. 
He  emphasized  that  100,000-volt  transmission  lines  are 
perfectly  safe  and  reliable.  The  interconnection  of  vari- 
ous large  stations  represents  a  large  reserve  capacity 
for  any  one  of  them.  Spengel  did  not  think  that  by  cen- 
tralizing the  whole  electric  power  generation  in  one 
system  owned  by  the  state  it  would  be  possible  to  reduce 
the  cost.  He  considered  the  scheme  to  be  financially 
impossible.  Plassmann  thought  it  was  a  great  tactical 
mistake  to  let  the  state  generate  the  energy  and  deliver 
it  to  the  cities  and  let  the  cities  sell  the  energy  to  the 
consumers,  because  the  consumer  would  then  look  at  the 
cities  as  an  expensive  and  troublesome  middleman.  He 
recommended  that  the  cities  should  combine  among 
themselves  and  erect  large  power  stations  and  furnish 
energy  directly  to  the  consumers.  Voigt,  in  speaking 
again,  emphasized  that  he  was  not  absolutely  against 
centralization  of  electricity  supply,  but  he  recommended 
that  the  existing  central  stations  should  proceed  them- 
selves in  this  direction  in  a  logical  and  natural  way. — 
Elek.  Zeit.,  Dec.  28,  1916. 

Units,  Measurements  and  Instruments 

Determination  of  the  Degree  of  Uniformity  of  Bars 
for  Magnetic  Standards. — Raymond  L.  Sanford. — 
Magnetic  standard  bars  are  used  for  the  calibration  of 
permeameters  and  the  comparison  of  methods  of  mag- 
netic testing  with  a  standard  method.  One  requisite 
of  magnetic  standard  bar  is  that  it  shall  be  magnetic- 
ally uniform  along  its  length.  If  this  condition  is  not 
met,  errors  may  arise  which  cannot  be  calculated  or 
eliminated  from  the  measurements  and  which  may  be 
of  considerable  magnitude.  This  paper  describes  a 
method  for  determining  the  degree  of  magnetic  uni- 
formity of  straight  bars,  indicates  the  magnitude  of 
the  effect  of  non-uniformities  on  the  accuracy  of  mag- 
netic measurements  and  gives  a  criterion  for  the  degree 
of  uniformity  of  bars  for  magnetic  standards. — Scient. 
Paper,  Bureau  of  Standards,  No.  295,  Nov.  21,  1916. 
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630  illustrations.     Price,  $3.50. 

The  Principles  of  Electrical  Engineering  and 
Their  Application.  Vol.  1.  Principles.  New  York: 
Longmans,  Green  &  Company.  356  pages.  176  illus- 
trations.    Prices.  $4.25. 
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STATE-WIDE  RANGE  CAMPAIGN 

LAUNCHED  IN  INDIANA 

Plans    Have    Been    Formulated    and    Member    Com- 
panies Being  Taxed  on  Pro  Rata  Basis  to 
Make  Up  $2,000  Fund 

Acting  upon  a  suggestion  presented  in  a  convention 
paper  last  September  by  R.  A.  MacGregor  of  Indianap- 
olis, the  new-business  committee  of  the  Indiana  Elec- 
tric Light  Association  has  begun  definite  work  on  a 
State-wide  range  campaign.  The  movement  has  been 
discussed  in  several  formal  and  informal  committee 
meetings  and  partial  plans  have  been  formulated.  The 
duration  of  the  campaign  will  be  from  March  1  to  June 
1,  1917.  0.  M.  Booher  of  Kokomo  is  sending  letters  to 
the  central  stations  in  the  State,  which  lay  out  the  pre- 
liminary plans  and  show  how  the  campaign  will  be 
financed. 

Portfolios,  campaign  headquarters  with  a  capable 
manager  in  charge,  state-wide  cooking  contests,  state- 
wide advertising  schemes,  etc.,  are  a  few  of  the  general 
details,  all  of  which  will  be  at  the  complete  command 
of  member  companies.  Each  member  company  is  being 
taxed  on  an  equitable  apportionment  to  make  up  the 
minimum  required  fund  of  $2,000. 


ROCK  ISLAND  PROPOSED 

AS  SITE  FOR  NITRATE  PLANT 

Location,    Power   Available   and    Railroad    Facilities 
Are  Some  of  the  Advantages  Cited  for  This  Loca- 
tion of  Proposed  Government  Nitrate  Plant 

Extensive  efforts  have  been  made  to  locate  a  govern- 
ment nitrate  plant  at  Rock  Island  (111.)  Arsenal.  Mem- 
bers of  a  committee  to  further  the  interests  of  the  tri- 
cities  (Rock  Island,  Davenport  and  Moline)  accom- 
panied by  H.  S.  Putnam,  consulting  engineer,  New  York, 
went  to  Washington  where  their  claims  were  presented. 
Some  of  the  advantages  cited  for  this  location  follow. 
The  Rock  Island  Arsenal  reservation,  which  is  far  re- 
moved from  the  boundaries  of  the  country,  has  an  area 
of  990  acres  and  is  the  largest  and  best  located  arsenal 
in  the  United  States.  Railroad  facilities  are  unequalled, 
and  the  Mississippi  River  and  the  Hennepin  and  Illi- 
nois canals  furnish  water  transportation  to  the  great 
lakes  and  all  portions  of  the  Mississippi  River  Valley. 
The  development  of  the  water  power  at  Rock  Island  will 
solve  the  problem  of  navigation  on  the  Mississippi 
River,  now  handicapped  by  the  limitations  imposed  by 
the  Rock  Island  Rapids.  More  than  150,000  hp.  is  avail- 
able at  this  site.  Rock  Island  is  situated  on  the  edge  of 
the  Illinois  coal  fields,  and  an  abundant  supply  of  coal 
is  found  within  a  radius  of  60  to  100  miles.  The  Illi- 
nois coal  contains  from  1.3  per  cent  to  1.5  per  cent 
nitrogen  content.  The  near-by  coal  fields  furnish  an 
unexcelled  location  for  the  construction  of  an  auxiliary 
steam  power  plant  to  insure  the  absolute  continuity, 
throughout  twenty-four  hours  of  every  day,  of  the  150,- 
000-hp.  water-power  development  on  the  Mississippi. 
The  combination  of  the  water-power  plant,  with  its 
steam  auxiliary  plant,  is  the  most  economical  method  of 


producing  power.  The  power  is  produced  at  a  total 
estimated  cost,  including  capital  costs,  of  less  than  0.126 
cent  per  kilowatt-hour.  A  200,000-hp.  combined  water 
power  and  steam  auxiliary  plant  and  a  by-product  plant 
can  lie  const  ructed  at  an  estimated  cost  of  $19,480,000 
All  materials  for  the  manufacture  of  nitrates  are  found 
in  the  immediate  vicinity.  Rock  Island  is  situated  in 
the  center  of  the  great  agricultural  and  food  producing 
region  of  the  United  States. 


COLORADO  COMMISSION 

SEEKS  BROADER  POWERS 

Asks  Right  to  Grant  Certificates  of  Convenience  and 

Necessity  and  to  Control   Bond 

and  Stock  Issues 

In  its  second  and  third  annual  reports  just  issued  by 
the  Public  Utilities  Commission  of  the  State  of  Colo- 
rado the  idea  is  expressed  that  during  the  past  two 
years  the  work  of  the  commission  has  been  largely  that 
of  laying  a  foundation  for  future  development.  While 
great  strides  have  been  made  in  establishing  cordial 
relations  between  the  utility  corporation  and  the  public, 
and  the  commission  has  had  the  supervision  of  all 
matters  pertaining  to  service,  ample  power  is  not  pro- 
vided for  protecting  the  corporation.  The  commission 
therefore  asks  for  wider  authority. 

It  recommends  to  the  Governor  "that  the  present 
public  utilities  act  be  amended  so  as  to  give  the  com- 
mission full  power  and  authority  to  issue  certificates 
of  public  convenience  and  necessity,  or  to  deny  such 
certificates,  to  any  and  all  corporations,  firms  or  indi- 
viduals doing  business  or  seeking  to  do  business  as  pub- 
lic utilities.  Should  such  authority  be  given  to  the  com- 
mission it  would  guarantee  the  public  utility  corporation 
immunity  from  local  and  State  politics  and  would  guar- 
antee the  public  utility  corporation  the  right  to  do  busi- 
ness for  so  long  as  it  complies  with  the  requirements 
of  the  Public  Utilities  Commission  in  regard  to  reason- 
able rates  and  adequate  and  efficient  service  or  product. 

"Thus  the  people  would  receive  the  greatest  possible 
benefit  from  efficient  management  of  the  corporation, 
and  the  corporation  in  turn  would  be  safeguarded 
against  the  possibility  of  unfair  competition,  for  which, 
in  the  end,  the  public  must  pay,  even  though  it  benefits 
temporarily  by  reduced  rates.  Under  such  a  provision 
a  sufficient  showing  would  have  to  be  made  to  the  com- 
mission to  satisfy  the  commission  that  there  was  actual 
necessity  or  that  it  would  serve  public  convenience  for 
a  competing  company  to  enter  a  field  or  district  already 
served  by  a  public  utility  corporation. 

"Should  such  an  amendment  be  passed  it  should  in- 
clude a  provision  whereby  any  municipality  would  be 
entitled  to  purchase  a  property  already  constructed  at  a 
valuation  to  be  fixed  by  the  commission,  and  it  should 
also  contain  a  provision  whereby  a  municipality  might, 
upon  vote  of  the  people,  erect  or  construct  a  competing 
plant,  upon  securing  therefor  a  certificate  of  necessity 
and  convenience  from  the  Public  Utilities  Commission. 

"The  commission  wishes  to  suggest  another  amend- 
ment which  would  place  under  this  commission  full  con- 


March  3,  1917 


ELECTRICAL     WORLD 


427 


trol  of  stock  and  bond  issues  of  the  several  public  utility 
corporations  already  existing  within  the  State  of  Colo- 
rado, and  all  public  utility  corporations  which  hereafter 
may  be  organized  for  the  purpose  of  serving  the  public. 
Such  a  provision  exists  in  the  laws  of  many  of  the  states 
and  has  been  found  beneficial,  both  to  the  public  and  to 
the  corporations,  inasmuch  as  it  tends  to  keep  the  cap- 
italization of  the  corporation  and  the  bond  issues  of  the 
corporation  within  bounds,  and  prevents  watering  of 
stock  to  such  an  extent  that  a  fair  return  upon  the  in- 
vestment is  not  sufficient  to  pay  interest  upon  bonds  and 
dividends  upon  stock. 

"Such  an  amendment  also  should  contain  a  provision 
whereby  no  company  could  merge  with  another  company 
or  could  become  a  holding  company  for  another  corpora- 
tion without  permission  to  do  so  from  the  commission. 
Such  a  provision  would  prevent  a  paying  property  from 
taking  control  of  an  insolvent  property,  or  one  which 
was  not  paying  expenses,  and  thus  would  prevent  the 
patrons  of  the  solvent  company  bearing  the  burdens  of 
an  insolvent  company." 


EDWARD  N.  HURLEY  TO  ADDRESS 

ASSOCIATED  MANUFACTURERS 

Retiring    Chairman   of   Federal   Trade   Commission 

Is  to  Speak  at  the  Banquet  on  March 

15  in  New  York 

Extensive  plans  are  nearing  completion  for  the  an- 
nual meeting  and  banquet  of  the  Associated  Manufac- 
turers of  Electrical  Supplies,  to  be  held  at  Delmonico's, 
New  York,  on  March  15.  Edward  N.  Hurley,  retiring 
chairman  of  the  Federal  Trade  Commission,  will  make 
an  address  at  the  banquet.  A  large  concentration  of 
meetings  of  sections  in  the  week  commencing  March  12 
will  assure  the  transaction  of  business  in  many  of  the 
active  lines  in  which  the  association  is  engaged. 

In  the  list  of  scheduled  meetings  for  March  13  and 
14,  published  in  last  week's  issue,  a  typographical  error 
made  it  appear  that  all  of  the  sections  mentioned  were 
to  gather  on  one  day.  The  correct  list  of  committee 
meetings  follows: 

March  13. — Fan  motor  section,  offices  of  the  associa- 
tion, 10.30  a.  m. ;  knife  switch  section,  offices  of  the 
association,  10.00  a.  m. ;  panelboard  and  switchboard, 
offices  of  the  association,  2.00  p.  m.;  snap  switch  sec- 
tion, offices  of  the  association,  2.00  p.  m. ;  lighting  fix- 
ture section,  Hotel  Biltmore,  10.00  a.  m. ;  outlet  box 
section,  Hotel  Biltmore,  2.00  p.  m. 

March  14. — Lamp  receptacle  and  socket,  offices  of 
the  association,  9.30  a.  m. ;  fuse  section,  offices  of  the 
association,  2.00  p.  m.;  attachment  plug  section,  offices 
of  the  association,  4.00  p.  m. ;  committee  on  inclosed 
fuses,  offices  of  the  association,  9.30  a.  m. ;  molded  or 
formed  insulation  section,  Hotel  Biltmore,  10.00  a.  m. ; 
line  material  section,  Hotel  Biltmore,  2.00  p.  m.;  porce- 
lain section,  Hotel  Biltmore,  10.00  a.  m. 

The  interior  lighting  fixture  committee  of  the  light- 
ing fixture  section  will  meet  on  March  6,  1917,  at  10 
a.  m.  at  the  association  offices,  New  York  City. 

The  industry  conference  committee  of  the  outlet  box 
section  will  meet  at  the  association  offices,  New  York 
City,  on  March  12,  at  10  a.  m.  The  members  of  the 
committee  are:  H.  G.  Knoderer,  National  Metal  Mold- 
ing Company,  Pittsburgh,  Pa. ;  N.  L.  Otis,  Chicago  Fuse 
Manufacturing  Company,  New  York;  W.  T.  Ruete, 
Sprague  Electric  Works,  New  York;  Edgar  R.  Slack  of 
the  Underwriters'-  Laboratories.  The  committee  will 
consider  various  matters  of  standardization,  prior  to 
submitting  a  report  to  the  meeting  of  the  outlet  box 
section  at  2  p.  m.  on  March  13,  at  the  Hotel  Biltmore. 


McGraw  and  Hill 

Publishing  Companies 

Consolidate 

The  McGraw  Publishing  Company,  Inc., 
and  the  Hill  Publishing  Company  have 
been  consolidated  as  the  McGraw-Hill 
Publishing  Company,  Inc.  The  new  com- 
pany acquires  all  the  properties  and  in- 
terests of  the  two  constituents,  includ- 
ing the  following  technical  journals: 

"Electrical  World,"  "Electric  Railway 
Journal,"  "Electrical  Merchandising," 
"Engineering  Record,  "Metallurgical  and 
Chemical  Engineering,"  "The  Contrac- 
tor," "American  Machinist,"  "Power," 
"Engineering  News,"  "Engineering  and 
Mining  Journal"  and  "Coal  Age." 

Two  of  these  papers,  "Engineering 
News"  and  "Engineering  Record"  will  be 
consolidated  under  the  name  "Engineer- 
ing News-Record,"  with  Charles  Whiting 
Baker,  now  editor  of  "Engineering 
News,"  as  editor-in-chief. 

James  H.  McGraw  will  be  president  of 
the  new  company,  Arthur  J.  Baldwin 
(now  president  of  the  Hill  Publishing 
Company),  vice-president  and  treasurer, 
and  E.  J.  Mehren,  vice-president  and 
genera]  manager. 


COMMONWEALTH  EDISON 

COMPANY'S  ANNUAL  REPORT 

In  Spite  of  Rate  Reductions  and  Increased  Operating 

Expenses   Earnings  Are  Nearly  as  Great 

for  1916  as  for  1915 

Earnings  of  the  Commonwealth  Edison  Company  of 
Chicago  for  the  fiscal  year  ending  Dec.  31,  1916,  were 
equal  to  9.59  per  cent  on  the  capital  stock  as  compared 
with  10.09  per  cent  for  the  previous  year.  While  the 
operating  revenues,  reaching  $22,863,118.36  for  1916, 
increased  $1,980,791  over  1915,  the  net  income  decreased 
$230,050,  due  to  increased  operating  charges.  The  in- 
come account  and  balance  sheet  compares  for  1915  and 
1916  as  follows: 

Income  Account 

1915  1916 

Operating   revenue    $20,882,327  $22,863,118 

Operating  expenses 10,453,140  11,907,879 

Depreciation   reserve    2,442,078  2,822,174 

Net  operating  revenue $7,987,109  $8,133,072 

Taxes  and  municipal  compensation 1,582,089  1,835,912 

Operating  income    $6,405,070  $6,297,159 

Other  income    114,393  201,646 

Total   income    $6,519,463  $6,498,866 

Interest  on  bonds 1,890,000  2,099,393 

Net    income $4,629,463  $4,399,413 

Dividends    3,677,110  3,667,112 

Surplus $692,353  $732,301 

In  his  report  to  the  stockholders  President  Samuel 
Insull  said:  "The  company's  business  has  continued  to 
show  constant  growth,  approximately  40,000  customers 
having  been  added  to  its  circuits  during  the  year.  This 
represents  an  increase  of  90,000  kw.  The  maximum 
load  recorded  at  any  one  time  was  369,740  kw.,  on  Dec. 
19,  1916. 

"Owing  to  this  growth  in  this  business  the  company 
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has  found  it   necessary  to  place  orders  for  additional 
turbine  capacity    aggregating    142,500   lew.     Some   of 
e  turbinea  will  be  installed  during   L911  and  some 
will  n«>t  i>e  delivered  until  1918. 

"in  pursuance  <d"  Its  established  policy  to  make  volun 
•ai>  rate  reductions  from  time  to  time  as  found  prac 
ticable,  the  company  during  the  year  reduced  its  net 
primary  rati-  to  lighting  customers  from  n»  cent-;  to  '-1 

rents  per  kilow  at  t  -hour.     This  change  Of  rate  went    into 

effect  m  July,  and  resulted  in  a  reduction  in  operating 
receipts,  on  t ho  basis  of  the  same  output,  for  the  re 
maining  six  months  of  the  year  of  around  $428,000. 

"There  was  an  inn-ease  in  the  operating  expenses  due 
to  the  high  price  of  coal  and  of  other  materials,  as  well 
as  to  the  greater  tost  of  labor.  Bj  reason  of  the  in- 
creased  gross  income  the  earnings  show  a  satisfactory 
ratio,  although  a  somewhat  smaller  amount  has  been 
carried  to  surplus  than  for  the  preceding  year. 

"The  company  has  thought  it  advisable,  in  the  past 
year,  to  make  some  increases  of  compensation  to  the 
most  of  its  employees.  These  increases  have  been  made 
with  care,  where  they  seemed  appropriate,  and  not  on 
any  general  or  horizontal  basis.  There  were  in  the 
service  of  the  company  on  Dec.  31,  1916,  about  5500 
employees,  of  whom  about  3490  had  been  in  its  service 
one  year  or  more.  Of  these  latter  3173  received  in- 
creased compensation  at  a  rate  aggregating  $35,131  per 
month,  or  an  average  increase  of  15.3  per  cent. 

"Several  times  during  the  year  conditions  relating  to 
the  Chicago  coal  supply  became  threatening.  It  has 
been  the  policy  of  the  company  to  carry  in  storage  for 
emergency  use  substantially  250,000  tons  (sixty  to 
seventy-five  days'  supply)  of  coal  at  all  times.  This 
policy  the  company  was  able  to  maintain  successfully, al- 
though at  heavy  expense.  The  company's  coal  consump- 
tion for  the  year  was  approximately  1,780,000  tons. 

"There  were  issued  during  the  year  first  mortgage  5 
per  cent  gold  bonds  to  the  amount  of  $2,631,000,  these 
being  the  remainder  of  an  issue  of  $10,631,000  author- 
ized by  the  State  Public  Utilities  Commission  of  Illinois 
under  an  order  made  in  1915.  On  Nov.  9,  1916,  the 
board  of  directors  authorized  the  issuance  of  additional 
stock  to  the  amount  of  10  per  cent  of  the  existing  stock. 
With  the  approval  of  the  State  Public  Utilities  Commis- 
sion of  Illinois,  this  was  offered  at  par  to  stockholders 
of  record  Jan.  10,  1917." 


GOVERNMENT  NITRATE  PLANT 

SOUGHT  FOR  AUGUSTA,  GA. 

Various  Water-Power  Sites  Available  for  Developing 

Electrical  Energy  Cheaply  and  for  Supplying 

Encampments 

Favorable  progress  is  reported  by  Augusta  (Ga.) 
interests  who  are  endeavoring  to  induce  the  government 
to  locate  a  nitrate  plant  in  the  vicinity  above  Augusta, 
where  there  is  available  abundant  electrical  energy  from 
the  water  powers  of  Georgia,  particularly  the  develop- 
ments at  Calhoun  Falls,  Twin  City,  Anthony  Shoals  and 
the  plants  of  the  Georgia-Carolina  Power  Company 
along  the  Savannah  and  Broad  Rivers.  If  the  plans  are 
accepted,  history  may  repeat  itself  and  munitions  of 
war  furnished  to  the  American  army  from  the  same 
section  and  practically  from  the  same  waters  that  fur- 
nished energy  for  a  factory  that  supplied  the  Confed- 
erate army  during  the  Civil  War.  Augusta,  it  is  hoped, 
may  also  be  selected  by  the  government  for  the  location 
of  a  cantonment  for  25,000  regular  soldiers.  In  such  a 
case  the  Augusta,  Aiken  Railway  &  Electric  Company 
is  prepared  to  extend  its  trolley  lines  and  light  and 
power  service  to  meet  the  demands  of  such  a  camp. 


NIAGARA  POWER  EARNINGS 

TOTALED  $3,062,856  IN  1916 

Annual  Report  of  American  and  Canadian  Companies 

Reviews   Power   Shortage  Situation  and 

Federal  Action  Thereon 

Grosa  earnings  of  the  Niagara  Falls  Power  Companj 
and  Canadian  Niagara  Power  Company  for  L916 
amounted  to  $8,062,835.68,  an  increase  of  $377,287.56 

Over  the  earnings   for   1916.      The   increases  in  expen   6 

and    deduction    were    slight    so    that    the    1916    surplus, 

which  amounted  to  $1,862,116.49,  was  in  excess  of  thai 
for  1916  by  $884,058.74.  The  combined  comparative 
account  for  1915  and  1916  follows: 

i  •!  i  a 

rgy $2,90  1,842.58      12,586,767.42 

Miscellaneous   157.098.10  148,840.7© 

Total  operating  revenue..  .  .13,062,835.68     $2,685,598.12 

<  Operating  expenses  18.21 

Amortization   120,1 00  120,000.00 

•  Operating  taxes 224,265.08  200,9 

Total      deductions      from      operating 

revenue    $851,896.26        $778,769.62 

X.  i  operating  revenue $2,210,939.42  $1,896,838.50 

Renl    revenue    45,830.71  89,2 

Interest    127.28A  145,108.26 

.Miscellaneous    'C.40  2,212.95 

Total   non-operating  revenue $177,623.41        $186,560.48 

.Miscellaneous    10,371.04  8,000.07 

Non-operating  taxes 12,376.62  12,712.09 

Total    non-operating    revenue    deduc- 
tions           $22,747.66  $20,712.16 

Net  non-operating  revenue $154,875.75         $165,848.32 

Net  income    $2,365,815.17  $2,062,686.82 

Interest  on  funded  debt 994,760.00  994,760.00 

Miscellaneous    980.00  980.00 

Paving  Buffalo  Avenue 7,958.68  38,889.07 

Surplus $1,362,116.49      $1,028,057.75 

During  the  past  year  the  power  shortage  brought 
about  by  the  reduction  of  power  from  Canada,  increas- 
ing demand  and  federal  restrictions  on  the  amount  gen- 
erated on  the  American  side  of  the  Falls  was  the  most 
serious  problem  the  system  had  to  contend  with.  This 
situation  is  thoroughly  reviewed  in  the  report  by  Presi- 
dent Edward  A.  Wicks,  who  said  in  part: 

"The  rapid  increase  in  power  use  in  Canada  has  led 
the  Canadian  government  considerably  to  reduce  its 
permits  for  the  exportation  of  Niagara  power.  The 
export  license  of  our  Canadian  company  has  been  re- 
duced from  75,000  hp.  to  30,000  hp.  from  American  in- 
dustries despite  insistent  demands. 

"The  American  plant  has  a  generating  installation 
some  15,000  hp.  in  excess  of  the  amount  of  power  that 
the  federal  government  permits  to  be  generated.  That 
part  of  our  generating  plant  has  been  condemned  to 
idleness  for  most  of  the  time  since  1906,  when  the 
Burton  act  became  a  law,  although  by  its  own  terms  the 
law  expired  in  1913.,  The  Secretary  of  War,  however, 
continued  the  prohibition  of  that  act. 

"When,  because  of  increases  in  power  use  in  Buffalo 
and  delays  in  the  installation  of  the  Buffalo  General 
Electric  Company's  steam  plant,  the  power  situation  in 
Buffalo  became  critical,  the  Secretary  of  War,  upon 
urgent  requests  from  Buffalo,  issued  special  permits, 
effective  a  part  of  the  year  and  terminating  finally  Jan. 
1,  1917,  for  the  operation  of  our  American  plant  to 
nearly  its  full  capacity  during  certain  peak-load  hours 
of  the  day,  limiting  the  additional  power  so  generated  to 
use  in  Buffalo  only,  and,  as  before,  restricting  the  pro- 
duction of  the  plant  at  all  other  hours  in  the  day. 

"Since  the  expiration  of  the  permit  on  Jan.  1,  1917, 
the  operation  of  the  plant  has  again  limited  at  all  hours 
of  the  day  to  production  as  formerly  restricted  by  the 
Burton  act.  The  Secretary  of  War  stated  that  he  had 
no  authority  to  extend  or  to  revise  the  special  permit  of 
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1916,  although  he  recognized  the  critical  situation  of 
industries  at  Niagara  and  in  the  much  wider  circle  of 
industries  throughout  the  United  States  dependent  on 
Niagara  power  output.  The  Secretary  of  War  sug- 
gested to  Congress  the  passage  of  a  joint  resolution 
giving  to  him  power  to  grant  relief  by  permits  for  addi- 
tional diversion  in  the  amounts  required  to  operate 
present  installations,  not  in  excess  of  the  allotment  to 
the  United  States  under  the  provisions  of  its  treaty 
with  Great  Britain. 

"Upon  this  suggestion  of  the  Secretary  of  War,  and 
at  the  urgent  request  of  power  users  at  Niagara  and 
those  dependent  on 
Niagara  products  in 
all  parts  of  the 
country,  a  joint  reso- 
lution introduced  by 
Senator  Wadsworth 
passed  the  Senate  and 
also  the  House,  but 
with  an  amendment 
in  which  the  Senate 
declined  to  concur. 
The  joint  resolution 
authorizes  the  Secre- 
tary of  War  to  grant 
temporary  permits, 
expiring  July  1,  1917, 
for  the  diversion 
within  the  treaty 
limits  of  additional 
water  sufficient  to  op- 
erate in  full  the  exist- 
ing installations  at 
Niagara.  (Note — The 
resolution  has  become 
law  and  a  permit  has 
been  issued  for  the  diversion  of  an  additional  supply.) 

"The  date  for  the  expiration  of  this  temporary  relief 
measure  apparently  has  been  made  in  expectation  that 
legislation  permanently  controlling  Niagara  diversion 
would  be  enacted  before  adjournment.  The  Cline  bill, 
for  that  purpose,  has  been  reported  favorably  by  the 
foreign  affairs  committee  of  the  House  of  Representa- 
tives. The  terms  of  that  bill  are  not  wholly  satisfactory, 
but  it  is  hoped  that  before  final  enactment  they  may  be 
made  less  onerous.  It  is  probable,  however,  that  very 
large  expenditures  will  become  necessary  so  as  nearly 
to  double  the  amount  of  output  of  our  power. 

"It  is  highly  important  that  there  be  enacted  suitable 
legislation,  settling  permanently  the  questions  of  the 
control  and  regulation  by  the  federal  government  of  the 
use  of  the  water  of  the  Niagara  River  for  the  produc- 
tion of  power,  so  that  there  may  be  a  reliable  basis  for 
providing  an  adequate  supply  of  power. 

"In  1895  the  Niagara  Falls  Power  Company  made  its 
first  delivery  on  a  large  commercial  scale  of  electric 
energy  in  the  form  of  alternating  current  for  industrial 
uses.  This  also  was  the  first  of  such  deliveries  in  this 
country.  Beginning  with  that  great  achievement  the 
city  of  Niagara  Falls  has  come  to  be  the  world  center  of 
industries  dependent  upon  electric  energy.  Such  con- 
cerns are  the  most  important  group  of  industries  in  the 
United  States,  for  the  reason  that  their  products  are 
indispensable  to  the  basic  industries  of  the  country. 
The  steel  industry  is  dependent  on  the  alloy  ferro-sili- 
con.  Ferro-chromium  is  essential  in  the  making  of 
armor  plate,  armor-piercing  projectiles  and  automobile 
steels  and  is  used  in  all  high-speed  tool  steel.  Metallic 
silicon  is  necessary  in  the  production  of  electrical  steel. 
Without  carborundum,  alundum  or  the  other  electric 
furnace  abrasives  automobile  factories  and  machine 
shops  could  not  be  operated." 


NEW   GOVERNMENT   RADIO   STATION    AT    SAN    DIEGO,   CAL. 


SAN  DIEGO  NAVAL  RADIO 

STATION  IN  SERVICE 

Operates  on  Poulsen  System  and  Is  Equipped  with 

Three  6oo-Ft.  Steel  Towers  for  Aerials — Most 

Powerful  Station  Built 

The  radio  station  built  for  the  U.  S.  Navy  Depart- 
ment on  Chollas  Heights  near  San  Diego,  Cal.,  is  now  in 
regular  service.  The  official  trials  began  on  Jan.  26, 
when  Lieut.  S.  C.  Hooper  of  the  bureau  of  steam  engi- 
neering, Navy  Department,  sent  the  first  official  mes- 
sage to  Arlington, 
using  a  silver  key 
specially  prepared  for 
the  occasion.  The 
power-house  equip- 
ment was  operated  by 
L.  F.  Fuller,  chief 
electrical  engineer  of 
the  Federal  Tele- 
graph Company,  and 
messages  were  ex- 
changed between  the 
Secretary  of  the 
Navy,  California  Con- 
gressmen, the  Mayor 
of  San  Diego,  and  H. 
P.  Veeder,  vice-presi- 
dent of  the  Federal 
Telegraph  Company 
The  plant  is  nominal- 
ly rated  at  200  kw.. 
operates  on  the  Poul- 
sen system,  and  is 
the  most  powerful 
thus  far  put  in  serv- 
ice. Reports  of  its  test  announce  that  the  new  plant 
has  far  exceeded  the  government's  requirements. 

The  aerial  is  carried  by  three  600-ft.  self-supporting 
steel  towers  placed  in  a  triangular  position.  In  addition 
to  the  power  house  where  the  radio  apparatus  is  in- 
stalled, there  are  also  a  number  of  other  buildings  lo- 
cated on  the  area  which  the  government  has  reserved 


TYPICAL  INSULATED  FOOTING  OF  THREE-LEGGED  TOWER 

in  the  vicinity  of  the  station.  The  operating  and  office 
building  is  separate  from  the  power  house,  and  is  pro- 
vided with  a  soundproof  operating  room.  There  are  also 
barracks  for  operators  and  several  buildings  for  officers 
in  charge. 

This  plant  is  the  third  in  the  chain  of  naval  high- 
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powered  radio  stations  of  which  Arlington  ws  the  fix  I 
;mii  Darien  the  second.  Pearl  Harbor  and  Cavite  are 
next  two  in  the  progreeeive  development,  and  these  will 
have  apparatus  of  much  higher  power  than  thai  In- 
stalled  at  San  Diego.  The  arcs  for  Pearl  Harbor  and 
Cavite  weigh  65  tons  each,  and  arc  the  targesl  and  most 

powerful    pieces   of    radio  apparatus   ever   built.      All   "I 

these  stations  are  being  constructed  by  the  Federal  Tele 
graph  Company   and  operated  on  the  Poulson  system. 

With  the  completion  of  this  chain  it  is  expected  thai  it 

will  be  possible  always  to  maintain  communication   be 

tween  war  vessels  in  the  Atlantic  or  Pacific  and  Wash- 
ington headquarters. 
The  accompanying  photographs,  showing  a  general 

view  Of  the  station  and  the  method  of  insulating  tower 
footings,  were  placed  at  our  disposal  by  the  Llewellyn 
Iron   Works  of   Los  Angeles,   by   whom  the  steel  work 

used  in  the  towers  was  supplied. 


NEW  ENGLAND  N.  E.  L.  A. 

QUESTION  BOX  CONVENTION 

Research,  Accounting,  Commercial  Development.  Ad- 
vertising and  Accident  Prevention  to  Be  Dis- 
cussed at  Boston  Meeting  Next  Week 

A  question  box  convention  will  be  held  by  the  New 
England  section  of  the  National  Electric  Light  Asso- 
ciation at  the  Engineers'  Club  auditorium,  Boston, 
Mass.,  on  March  7  and  8.  Four  sessions  will  be  held, 
the  convention  opening  at  10  a.  m.  each  day,  with  af- 
ternoon meetings  beginning  at  2  o'clock.  Among  the 
topics  to  be  discussed  are  heating  research  problems, 
accounting,  commercial  development,  advertising  and  ac- 
cident prevention.  There  will  be  no  evening  sessions, 
but  there  will  be  an  opportunity  to  attend  the  Boston 
automobile  show  during  the  two  days.  W.  A.  Whittle- 
sey, Pittsfield,  Mass.,  is  chairman  of  the  Question  Box 
Committee  and  the  secretary  of  the  New  England  sec- 
tion is  Miss  0.  A.  Bursiel,  149  Tremont  Street,  Boston. 


NEW  HAMPSHIRE  COMMISSION 

OVERRULED  BY  COURT 

New    Hampshire    Supreme   Court   Sustains   Grafton 

County  Electric  Light  &  Power  Company  in 

Its  Contention  That  Property  Built  Up 

from  Earnings  May  Be  Capitalized 

The  New  Hampshire  Supreme  Court  has  issued  a  de- 
cision in  favor  of  the  Grafton  County  Electric  Light  & 
Power  Company  et  al.  vs.  the  State  of  New  Hampshire 
on  appeal  from  two  orders  of  the  Public  Service  Com- 
mission bearing  upon  the  value  of  affiliated  properties 
and  the  allowable  capitalization  in  connection  with  their 
merger.  The  case  has  been  in  progress  about  four 
years,  decisions  of  the  commission  having  been  reported 
in  77  N.  H.  490  and  539.  The  commission  found  that 
the  fair  value  of  the  property  which  the  petitioner 
wished  to  capitalize  was  $165,000  as  of  Nov.  1,  1912; 
but  as  the  petitioner  declined  to  ask  for  an  order  per- 
mitting capitalization  at  this  sum,  the  petition  was  dis- 
missed. 

The  case  is  of  quite  special  interest  on  account  of 
the  finding  of  the  court  that  the  test  of  value  of  a  pub- 
lic utility  is  commercial  worth;  that  all  elements  of 
value  which  a  prudent  investor  would  consider  must  be 
regarded;  that  reproduction  cost  is  an  important  ele- 
ment, and  that  the  price  obtained  at  an  isolated  private 
sale  is  not  controlling.  Also,  the  ruling  is  important 
in  its  insistance  that  consideration  must  be  given  to 
going   concern   value  and   net   earning  capacity   under 


tomary   rates,  and  that   organization  expenses,   In 
eluding  expense  of  litigation  before  the  commission  and 
on  appeal  may  be  capitalized. 

The  court  bate  that  the  question  before  it  Is  not 
the  amount  of  the  property  as  a  basis  for  rale  making, 
but  what  i  the  value  of  the  property  which  In  the  ex- 
ercise  <>f  their  business  judgment  the  company  consid- 
ers it  wise  to  put  Into  the  business.    The  petitioner  con 

tended  th.it  the  \;ilue  is  not  less  than  (800,000.  Con- 
sidering all  the  evidence  the  court  holds  that  the  prop- 
erty proposed  to  be  Capitalized  was  fairly  worth  Nov. 
I,  L912,  (245,000.  Since  then  $78,572  has  boon  expended 
upon  additions  to  the  properties,  which  the  court  holds 
may  be  capitalized  together  with  an  allowance  of  815,- 
000  for  working  capital  and  an  allowance  for  organiza- 
tion expense. 

The  criterion  or  basis  of  value  is  what  a  single  in- 
dividual with  abundant  means  desirous  of  engaging  in 
the  business,  but  perhaps  cautious  in  investment,  would 
pay  for  such  properties  in  the  situation  found  upon  the 
date  of  the  proposed  capitalization.  Such  a  test  must 
take  into  account  what  the  property  had  actually  cost 
the  original  owners  (in  this  case  the  capitalization  ac- 
tually issued  was  low  on  account  of  the  policy  of  having 
put  earnings  back  into  the  properties)  ;  how  much  it 
would  cost  to  construct  a  new  plant  to  carry  as  eco- 
nomically on  the  business  of  the  existing  plant;  how 
much  less  the  existing  plant  would  be  worth  than  a  new 
one  on  account  of  depreciation,  inferior  or  antiquated 
construction ;  and  what  return  upon  the  investment  was 
probable. 

The  engineers  retained  by  both  the  plaintiffs  and  the 
commission  were  in  substantial  agreement  as  to  the  cost 
of  reproduction  less  depreciation.  The  court  is  inclined 
to  give  more  weight  to  the  cost  of  reproduction  as  testi- 
fied to  by  the  engineers  than  to  the  price  paid  for  the 
property  in  1912  by  the  interests  in  control  of  it.  The 
court  points  out  that  the  reproduction  cost  is  the  com- 
bination of  the  several  market  values  of  the  plant  com- 
ponents plus  the  cost  of  their  combination.  If  the  par- 
ties owning  the  plants  economized  upon  construction 
and  have  enlarged  and  improved  their  property  from 
earnings,  such  expenditures  being  concealed  from  view 
because  never  paid  or  charged  to  operating  expenses, 
whatever  the  property  is  now  worth  is  theirs.  The  con- 
cern of  an  intending  purchaser  would  be  the  value  of 
the  construction  on  sale  and  not  the  manner  in  which 
the  proposed  seller  obtained  a  valid  title.  When  such 
property  as  this  is  sold  privately  with  no  competition, 
the  sale  furnishes  only  the  opinion  of  the  seller  and 
the  purchaser  as  to  value.  In  the  present  case  it  is  clear 
that  the  purchasers  bought  because  they  thought  they 
were  getting  the  property  for  less  than  its  real  market 
value. 

Neither  is  it  material  that  the  petitioners  may  make  a 
profit  by  the  transaction.  If  they  bought  for  less  than 
the  value,  the  profit  is  theirs,  as  they  would  have  had 
to  stand  the  loss  if  they  had  paid  too  much.  The  fact 
that  customers  have  been  secured  is  an  element  of  value, 
even  if  in  the  past  this  labor  has  been  charged  under  op- 
erating expenses.  Another  element  in  value  is  the  fact 
that  the  business  is  prosperous  under  existing  rates 
which  compare  favorably  with  those  throughout  the 
state. 

In  addition  the  fact  that  the  peculiar  circumstances  of 
this  case  may  make  the  organization  expense  large  does 
not  alter  the  principle  that  proper  allowance  should  be 
capitalized  for  legal  expenses,  including  the  reasonable 
cost  of  the  litigation  and  all  expenditures  by  order  of 
the  commission.  By  this  decision  the  company  wins  a 
sweeping  victory,  the  results  of  which  are  likely  to  be 
far-reaching  in  their  effect  upon  New  Hampshire  reg- 
ulative practice. 
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EXTENSIVE  STREET  LIGHTING 

IMPROVEMENTS  AT  NEW  ORLEANS 

Magnetite    Arc    Lamps    and    Gas-Filled    Tungsten 

Lamps  on  Ornamental  Posts  Will  Displace 

Older  Street  Lighting  System 

in  Crescent  City 

Construction  is  now  under  way  at  New  Orleans  for 
the  extensive  installation  of  new  street  lamps,  accord- 
ing to  M.  S.  Sloan,  general  manager,  and  V.  L.  Willoz, 
superintendent  of  electrical  distribution,  New  Orleans 
Railway  &  Light  Company.  This  work  has  resulted 
from  the  closing  of  a  ten-year  contract  between  the 
electric  service  company  and  the 
city.  Magnetite  arc  lamps  rated  at 
5.5  amp.  will  be  used  in  most  places, 
about  4000  units  being  contem- 
plated for  installation  within  the 
year.  On  sections  of  the  boulevards 
and  principal  avenues  of  the  city  it 
is  intended  to  use  about  2000  gas- 
filled  tungsten  lamps  mounted  on 
ornamental  poles  like  the  one  shown 
in  the  accompanying  drawing.  The 
lamps  will  be  rated  at  7.5  amp.  and 
250  cp.  and  will  be  incased  in 
16-in.  globes.  The  posts  supporting 
them  will  be  placed  about  90  ft. 
apart.  In  the  business  section 
double-lamp  standards  will  be  in- 
stalled. The  job  calls  for  the  instal- 
lation of  40  miles  of  concrete- 
incased  duct.  Two  and  one-half 
inch  and  3-in.  fiber  duct  will  be 
used.  Individual  transformers  will 
be  installed  in  the  base  of  each 
lamppost. 

The  one-lamp  poles  measure  10 
ft.  10  in.  high  from  the  ground 
level  to  the  top  of  the  globe.  Between  the  lamp 
socket  and  the  top  of  the  pole  is  a  porcelain  insu- 
lator shaped  as  shown  herewith.  Vents  are  provided 
in  the  cap  to  which  the  globe  is  clamped  for  the  escape 
of  heated  air.  The  bases  of  the  lampposts  are  fastened 
to  anchor  bolts  cast  in  24-in.  by  24-in.  by  24-in.  con- 
crete footings.  A  hole  is  left  in  the  center  of  each 
footing  for  the  reception  of  the  lamp  transformer.  Be- 
tween posts  the  ducts  are  incased  in  3  in.  of  concrete. 


AnclrorBolts 


ORNAMENTAL  POSTS 
USED  IN   NEW  OR- 
LEANS SYSTEM 


COLUMBUS  UTILITY  PLANS 

EXTENSIVE  IMPROVEMENTS 

New    Station   to   Take    Care   of   Entire    Load,    and 

Costing  Approximately  $1,000,000,  to  Be 

Erected   Outside   the   City 

Plans  for  extensive  improvements  have  been  made 
by  the  Columbus  (Ohio)  Railway,  Power  &  Light  Com- 
pany. The  chief  feature  of  the  plan  is  a  big  central 
station  on  the  Hocking  Valley  Railroad,  6  miles  south 
of  the  city,  to  cost  in  the  neighborhood  of  $1,000,000. 
Its  consummation  depends  upon  the  consent  of  the  Pub- 
lic Utilities  Commission  to  the  issue  of  $1,640,379  of 
new  securities  and  this  will  doubtless  be  forthcoming, 
since  the  company  asks  for  nothing  which  its  business 
does  not  require.  The  erection  of  the  proposed  sta- 
tion will  mean  the  abandonment  of  the  Third  and 
Spring  Street  stations  and  the  concentration  of  its 
productive  operations  in  the  new  station. 

The  company  has  secured  15  acres  of  land,  plans  for 
the  station  have  been  completed  and  orders  for  some  of 
the  equipment  have  been  placed.    Right-of-way  for  the 


transmission  lines  has  been  secured  and,  with  the  con- 
sent of  the  commission,  the  company  is  ready  to  begin 
work  in  time  to  have  the  station  in  operation  in  the 
coming  fall. 

A  portion  of  the  money  to  be  raised  by  the  sale  of 
the  securities  will  be  used  in  the  purchase  of  equip- 
ment and  cars  for  the  railway  department.  The  com- 
pany will  also  ask  for  authority  to  sell  securities  for 
refunding  about  $500,000  improvements  made  in  1915. 
This  money  will  be  used  in  operation  and  in  otherwise 
putting  the  utility  in  first-class  condition. 


CONTROVERSY  OVER  NAVAL 

ELECTRIC  SHIP  PROPULSION 

Dr.  Schuyler  Skaats  Wheeler  Criticises  the  Govern- 
ment Plans — Frank  J.  Sprague,  Member  of  Naval 
Consulting  Board,  Defends  the  Designs 

A  controversy  has  developed  over  the  plan  of  the 
Secretary  of  the  Navy  to  introduce  electric  propulsion 
on  an  extensive  scale  in  naval  vessels.  Dr.  Schuyler 
Skaats  Wheeler,  president  of  the  Crocker-Wheeler  Com- 
pany, has  written  letters  to  the  New  York  daily  news- 
papers criticising  the  action  of  the  Navy  Department 
and  advocating  an  independent  investigation  by  a  com- 
mittee of  engineers.  The  position  of  Dr.  Wheeler, 
which  he  has  expressed  also  to  members  of  Congress, 
is  that  without  more  actual  experience  the  designs 
involve  a  dangerous  experiment  with  the  country's  de- 
fenses. Dr.  Wheeler  is  supported  by  other  engineers 
in  his  protest. 

The  criticisms  of  Dr.  Wheeler  and  others  who  have 
joined  with  him  in  the  movement  have  been  answered 
by  Frank  J.  Sprague,  who  is  a  member  of  the  Naval 
Consulting  Board  and  chairman  of  its  committees  on 
electricity  and  ship  construction. 

Criticisms  of  Dr.  Wheeler 

In  his  letters  Dr.  Wheeler  says : 

"What  is  meant  by  the  electric  drive  can  best  be 
understood  by  saying  that  the  cruisers  are  each  to  be 
equipped  with  engines  of  180,000  hp.,  which  power  in 
the  ordinary  type  of  ship  would  be  transmitted  to  the 
propellers  by  mechanical  gears.  In  the  electrically 
driven  battle  cruisers,  however,  this  mechanical  power, 
produced  by  the  same  boilers  and  substantially  the  same 
turbines,  is  transformed  into  electric  power  with  the  aid 
of  four  dynamos  of  enormous  size,  and  capable  together 
of  producing  180,000  hp.  of  electricity.  Then  this  elec- 
tricity is  to  be  reconverted  into  mechanical  power  with 
the  aid  of  eight  motors,  having  together  180,000  hp., 
the  motors  being  directly  connected  to  the  propeller 
shafts. 

"These  huge  electrical  machines,  carrying  enormous 
currents  of  electricity,  with  their  appurtenant  cables, 
rheostats,  switches  and  switchboards,  and  other  compli- 
cated electrical  apparatus,  bulky  and  at  the  same  time 
delicate,  likely  to  be  short-circuited,  cut  by  splinters  or 
otherwise,  and  in  many  other  ways  put  out  of  service, 
are  a  new  and  almost  wholly  untried  experiment.  No 
other  country  is  using  electric  drive  for  its  warships. 
We  have  tried  it  on  a  small  collier,  the  Jupiter,  of  6500 
hp.,  and  the  Navy  Department's  reports  show  that  this 
collier  is  run  at  a  high  cost. 

"The  opponents  of  the  electric  drive  point  to  the  in- 
creased cost  and  to  these  facts :  That  it  adds  1000  tons 
more  weight  to  the  ship's  machinery  and  to  the  total  net 
weight  of  the  ship;  that  it  necessitates  placing  half  of 
the  boilers  on  an  upper  deck  above  the  protective  deck 
— a  most  extraordinary  innovation  in  marine  architec- 
ture, and  one  which  exposes  the  boilers  to  direct  gun- 
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rut-,  that  it  involves  the  use  of  seven  smoke  tacks  In 
id  of  three,  thus  seriously  Interfering  with  the  look 
out  and  gunfire,  ami  presenting  s  much  better  tai 
to  the  enemy's  ships,  which  now  Are  before  the  hull  of 

the  ship  aimed  at   is  seen   l'nun  tin-  deck. 

"Great     stress    should    he    laid    on    one    other    feature. 

which  is  particularly  objectionable,  namely,  that  the 
electric  drive  involves  s  three-cornered  contract." 

mk.  Spraoui   Defends  Flexibility  <>k  operation 

Mr.  Sprague,  In  s  letter  to  Claude  A.  Swanson,  chair- 
man of  the  committee  on  naval  affairs  of  the  United 

States  Senate,  sa\  B  I 

"The  discussion   seems   to   have  concerned   itself   with 

two  objects:  One  seeks  to  condemn  the  adoption  of 
electricity  on  the  score  of  increased  weight  and  cost,  or 
the  impossibility  of  construction  or  safety  in  operation. 

The  other  seeks  a  reference  of  the  whole  matter  to  the 
Naval  Consulting  or  some  other  hoard  to  determine 
whether  an  electric  plant  of  the  size  projected  ran  be 
built  and  operated,  and,  assuming  that  a  geared  turbine 
plant  can  also  be  built  and  the  difference  in  cost  and 
weight  are  such  as  are  indicated  in  the  preliminary 
bids,  to  advise  which  system  shall  be  adopted. 

"Unless  the  department  was  absolutely  convinced  of 
certain  facts  it  could  of  course  very  properly  have  called 
for  some  outside  advice,  but  there  is  a  distinct  limit  to 
such  reference.  For  example,  if  desiring  to  reinforce 
the  statements  of  the  bidders  on  electric  machinery  it 
might  have  put  limited  inquiries  to  a  committee  of  a 
professional  organization,  or  to  selected  outside  experts, 
as  to  whether  a  turbine-driven  central  station  of  180,000 
hp.  .to  operate  eight  22,500-hp.  motors  could  be  safely 
constructed  and  operated,  and  submitted  to  sufficient 
tests  prior  to  actual  installation  in  a  ship. 

"To  this  there  could  be  but  one  possible  answer  by 
anyone  familiar  with  actual  manufacture  or  possessed 
of  adequate  professional  experience. 

"On  the  other  hand,  the  query  might  have  been  made 
as  to  whether  it  is  possible  to  build  and  operate  geared 
turbine  equipment  aggregating  45,000  hp.  per  shaft, 
either  divided  into  two  or  four  units  for  each  shaft,  and 
whether  such  could  be  submitted  to  like  crucial  tests 
before  installation. 

"Assuming  that  a  favorable  reply  to  both  these  in- 
quiries could  be  had,  and  that  instead  of  assuming  on 
the  one  hand  that  electric  equipment  of  the  required 
power  cannot  be  built  but  that  geared  turbines  can  be, 
or  on  the  other  hand  that  electric  equipment  certainly 
can  be  constructed,  while  it  is  doubtful  if  geared  tur- 
bines can,  we  accept  the  fact  that  both  are  possible. 
What  then?  Let  us  assume,  further,  that  when  com- 
pared it  is  found  that  there  are  known  differences  of 
costs  and  weights  against  the  electric  equipment,  and 
certain  structural  differences  inherent  to  each,  a  large 
number  of  which  have  not  been  publicly  discussed,  and 
which  it  would  seem  unwise  to  open  for  general  discus- 
sion at  this  critical  time,  when  the  spreading  broadcast 
of  the  detail  construction  of  these  ships  may  well  be 
gravely  questioned. 

"Right  here  any  possibility  of  decision  by  outside 
civilian  engineers  must  halt,  for  it  is  inconceivable  that 
with  all  the  known  facts  in  hand  the  Navy  Department 
could  or  would  surrender  to  outside  advisors,  directly 
or  even  inferentially,  the  selection  between  two  known 
and  accepted  methods  of  drive,  with  their  varying  in- 
fluence upon  the  distribution  of  weights,  location  of 
turrets  and  armor,  size  and  disposition  of  compartments 
and  the  results  of  flooding,  the  distribution  of  fuel,  the 
distances  of  machinery  from  the  skin  of  the  ship,  pro- 
vision against  torpedo  damage,  the  necessities  of  han- 
dling ships  in  emergencies  and  the  results  of  failure  of 
any  parts.     With  these  in  hand  there  can  be  no  proper 


decision  except  through  the  propel  governmental  agen 
Nor  Is  there  a  single  engineer  In  the  laj   world 
who  is   warranted   In   taking    upon   himself  any   such 
decision. 

"Herein  lies  the  difficult}  oi  anj  general  reference, 
proper  at  any  time  If  the  department  so  elect  a  to 
facts  regarding  the  possibility  of  construction  and 
operation  of  engines,  whether  electric  or  turbine,  but 
the  decision  as*  to  winch  of  two  possible  drives  shall  be 

adopted,   and    the   part    they    play    in    the   whole   question 
of  ship  construction  and  operation  in  peace  or  war  n 
stay    where   it    now   rests. 

"I  do  know,  in  spite  of  anj  statements  to  the  contrary, 
whatever  the  authority,  that  generators  -nil  motoi 

the  size  indicated  can  be  built,  and  that  if  necessary  they 
can  even  be  controlled  by  a  push  button  from  the 
bridge." 


ACT  TO  LICENSE  NEW  YORK 

JOURNEYMEN  ELECTRICIANS 

Bill  One  of  Many  Introduced  at  Albany  Calculated 

to  Enlist  New  Means  of  Creating 

Revenue 

Senator  Graves  of  Buffalo  has  introduced  in  the  New 
York  State  Legislature  under  Senate  print  No.  620  a 
bill  entitled  "An  act  relative  to  licensed  journeymen 
electricians  designing  to  install  wires  of  apparatus  for 
electric  light,  heat  or  power  purposes." 

There  is  no  provision  in  the  proposed  law  to  the  effect 
that  the  payment  of  the  license  imposed  to  the  State, 
shall  exempt  the  holder  of  such  license  from  the  pay- 
ment of  any  local  fee  for  registration  or  otherwise.  The 
bill  is  in  line  with  other  measures  recently  introduced 
at  Albany  calculated  to  enlist  new  means  of  creating 
revenue  and  is  said  to  have  the  tacit  support  of  the  ad- 
ministration. A  time  for  a  public  hearing  on  the 
measure  has  not  at  this  writing  been  set. 

Sec.  1  provides  that  on  and  after  Sept.  15,  1917,  no 
person  shall  work  as  a  journeyman  electrician  unless 
such  person  shall  have  received  a  license.  The  section 
defines  a  "journeyman"  as  a  person  who  does  any  work 
of  installing  wires,  conduits,  apparatus,  fixtures  and 
other  appliances.  Sec.  2  provides  for  the  appointment 
by  the  Governor  before  July  1  of  a  commission  of  three, 
who  shall  be  wage  earners,  citizens  of  the  State  and  who 
have  had  at  least  ten  years'  practical  experience,  fixes 
their  compensation  and  term  of  service  and  provides  for 
the  holding  of  examinations. 

Sec.  3  of  the  act  provides  for  the  exemption  from 
examination  of  persons  who  present  proof  of  five  years' 
experience,  for  the  granting  of  licenses  on  examination, 
fixes  the  fee  for  examination  at  $5,  provides  for  an  an- 
nual renewal  of  license  at  $2.50  and  stipulates  that  hold- 
ers of  license  shall  carry  evidence  of  their  having  been 
so  licensed.  Sec.  4  prohibits  the  transfer  of  a  license  and 
provides  for  its  revocation.  Sec.  5  states  that  "Any 
violation  of  this  act  shall  be  deemed  a  misdemeanor." 
Sec.  6  gives  fees  and  fines  to  the  State  treasury. 

Sec.  7  provides  for  exception  of  electrical  equipment 
in  connection  with  railroads,  generating  stations,  sub- 
stations, storage  battery  stations,  service  switches  and 
controlling  devices,  etc.  Sec.  8  regulates  the  employ- 
ment of  apprentices  and  stipulates  that  a  traveling 
theatrical  electrician,  who  is  not  a  duly  licensed  journey- 
man electrician  may  install  temporary  wiring  and  appli- 
ances, subject  to  the  supervision  of  a  person  licensed 
under  the  provisions  of  the  act. 

Sec.  9  imposes  a  penalty  for  misstatements  in  appli- 
cation for  a  license.  Sec.  10  repeals  all  acts  or  parts 
of  acts  at  present  on  the  statute  books  inconsistent  with 
this  act.     Sec.   11   gives  the  time  the  act  is  effective. 
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REPORT  ON  THE  PROPOSED 

PORTLAND  MUNICIPAL  SYSTEM 

Commissioner   Daly   Files    Detailed   Statement   Pro- 
viding for  Expenditure  of  $1,777,000  for 
Hydroelectric  Plant  and  Lines 

Commissioner  Will  H.  Daly  of  the  Department  of  Pub- 
lic Utilities  has  completed  a  detailed  report  of  a  pro- 
posed municipal  electric  lighting  system,  for  lighting 
the  streets  and  public  buildings  of  the  city  of  Portland, 
Ore.,  which  he  recently  filed  with  the  City  Council,  with 
the  recommendation  that  the  city  attorney  be  instructed 
to  prepare  a  charter  amendment,  to  be  presented  to  the 
voters  of  the  city,  at  the  municipal  election  in  June, 
providing  for  the  issuance  of  $1,777,000  in  bonds,  for 
the  installation  of  the  system.  Of  the  proposed  bond 
issue,  $770,000  is  for  the  generating  system  and  trans- 
mission lines,  and  $1,000,000  is  for  the  installation  of 
a  modern  system  of  street  lights  in  Portland.  Commis- 
sioner Daly  further  recommends  that  the  charter  amend- 
ment be  so  drawn  that  the  system  will  be  self-support- 
ing. 

In  his  report  he  sets  forth  that  the  city  is  now  paying 
approximately  $200,000  a  year  to  the  Portland  Railway, 
Light  &  Power  Company*  under  contract  for  lighting 
the  streets  and  public  buildings  in  the  city.  There  are 
3553  arc  lights  now  in  service,  and  he  says  the  system 
is  becoming  obsolete  and  unsatisfactory.  He  favors 
the  installation  of  a  more  modern  system  of  lighting, 
particularly  post  lighting.  He  also  believes  the  city 
should  take  over  the  maintenance  of  all  downtown  street 
light  and  post  lighting,  now  being  maintained  by  mer- 
chants and  property  owners.  With  2500  of  the  horse- 
power which  may  be  generated  in  a  municipal  plant,  he 
says  he  will  be  able  to  give  Portland  5000  arc  lights  or 
their  equivalent,  for  the  same  amount  of  money  that  is 
being  paid  for  the  illumination  the  city  is  now  receiving, 
and  that  the  rate  for  illuminating  the  public  buildings 
with  incandescents  can  greatly  be  decreased.  The  sur- 
plus 2500  hp.  of  energy  he  proposes  selling. 

The  rate  for  residence  lighting  he  suggests  could  be 
fixed  at  5.5  cents  per  kilowatt  hour  for  the  first  45 
kw.-hr.,  and  2  cents  for  each  additional  unit.  For  busi- 
ness lighting,  he  suggests  a  flat  rate  of  4.5  cents  per 
kilowatt-hour,  and  3.5  cents  for  power  purposes.  With 
the  amount  now  being  paid  by  the  city  for  illumina- 
tion, and  with  the  sum  which  may  be  received  from 
the  sale  of  only  30  per  cent  of  the  surplus  power,  there 
would  be  an  income  into  the  lighting  fund  each  year 
of  $384,770.  He  estimates  that  the  expense  of  opera- 
tion and  maintenance,  including  sinking  fund  and 
interest  on  bonds,  at  $327,682,  which  would  leave  a  sur- 
plus and  profit  from  the  plant  of  $57,088  a  year,  and 
if  the  entire  surplus  of  power  was  sold,  the  profits  would 
be  much  larger.  Commissioner  Daly's  recommendation 
comes  as  a  result  of  extensive  investigation  of  the 
feasibility  of  a  light  and  power  generating  plant  in 
connection  with  impounding  dams  in  the  Bull  Run  re- 
serve, to  conserve  Portland's  water  supply. 

The  project  includes  the  following:  Area  of  water- 
shed, 53 V2  square  miles;  water  available,  with  storage, 
108  second-feet;  length  of  flume,  13  miles;  capacity  of 
reservoir,  4,000,000  cu.  ft. ;  length  of  penstock,  3000  ft. ; 
effective  head,  650  ft. ;  horsepower  available  with 
storage  (twenty-four  hours  per  day),  6380;  transmis- 
sion line,  30  miles. 

The  power  house  will  be  60  ft.  by  100  ft.  concrete 
building.  As  now  proposed  the  transmission  lines  will 
carry  a  current  of  66,000  volts  and  consist  of  a  pole 
line  carrying  three  No.  4  copper  wires  Delta  system,  72 
in.  between  wires.  A  telephone  system  will  be  strung 
on  poles  below  the  power  lines. 


The  cost  of  this  hydroelectric  plant  will  be  in  the 
aggregate  $1,777,000,  being  segregated  as  follows: 
Diversion,  $27,500;  flume,  $286,000;  right-of-way, 
$1,320;  forbay  and  reservoir,  $55,000;  penstocks,  $82,- 
500;  wagon  road,  $22,000;  power  house,  $49,500;  ma- 
chinery, wiring,  etc.,  $170,500;  transmission,  $82,500; 
distribution  system,  including  transformer  station, 
$1,000,000;  total,  $1,776,820. 


COST  KEEPING  DISCUSSED 

BEFORE  CONTRACTORS 

M.  A.  Curran  Emphasizes  Importance  of  Increasing 

Turnover  Rate  and  Cutting  Down 

Superfluous  Expenses 

The  importance  of  cost  keeping  and  the  best  methods 
of  handling  accounting  problems  were  discussed  at  a 
meeting  of  the  Electrical  Contractors  Association  of 
Massachusetts  in  Boston  on  Feb.  21  by  M.  A.  Curran, 
general  credit  manager,  Western  Electric  Company,  New 
York.  About  150  electrical  contractors  convened  for  a 
meeting  and  dinner  at  the  Quincy  House,  with  President 
A.  J.  Hixon  in  the  chair.  In  his  paper,  Mr.  Curran 
touched  upon  the  principal  weak  spots  in  business  ad- 
ministration exhibited  in  the  electrical  contracting  in- 
dustry, emphasizing  the  vital  importance  of  increasing 
the  rate  of  capital  turnover,  cutting  down  superfluous 
costs  and  adhering  to  accepted  modern  methods  of  bill- 
ing, credits  and  collections.  Investment  in  stocks  far 
beyond  the  contractor's  or  dealer's  early  prospective 
needs  was  criticized  and  the  reduction  of  personal  calls 
in  bill  collections  from  satisfactory  customers  was  urged. 
Billing  by  mail,  even  in  small  towns,  was  advocated. 
The  author  pointed  out  that  the  retailing  of  electrical 
supplies,  which  is  now  handled  to  a  great  extent  by 
the  contractor-dealer,  requires  business  capacity  of  a 
higher  type  than  the  ordinary  wiring  business.  The 
retail  supplies  carry  a  higher  rate  of  profit  and  the 
overhead  cost  can  generally  be  absorbed  in  the  present 
overhead.  It  is  advisable,  however,  to  separate  the  ac- 
counting on  the  contracting  from  the  retail  business 

Modest  investment  in  office  equipment  and  quarters 
proportionate  to  the  volume  of  business  were  recom- 
mended by  the  speaker,  who  incidentally  said  a  few 
words  about  the  opportunities  before  the  contractor  to 
suggest  additional  outlets  in  residential  wiring,  lead- 
ing sometimes  to  increased  income  and  augmented  ap- 
pliance sales.  The  cost  of  electric  wiring  and  fixtures 
is  so  small  a  proportion  of  the  total  cost  of  a  house 
that  it  virtually  amounts  to  the  salt  at  a  banquet,  and 
often  can  be  increased  to  the  mutual  benefit  of  the 
house  owner  and  the  contractor. 

In  closing,  the  speaker  pointed  out  that  incompetence 
with  the  electrical  contractor  is  not  of  the  technical 
kind.  He  knows  his  trade,  how  to  wire  houses  and 
make  the  electrical  equipment  furnished  operate;  but 
the  kind  of  competence  needed  is  business  competence, 
and  that  means  the  broad  education  which  the  wireman 
must  acquire  to  properly  hold  his  place  in  the  business 
community.  That  competence  embraces  the  knowledge 
of  costs,  accurate  estimating,  prompt  billing  and  col- 
lecting, paying  of  bills,  and  the  accounting  of  the  busi- 
ness as  a  whole.  To  many  contractors  the  credit  man 
may  appear  as  a  watch  dog  solely  maintained  to  worry 
in  the  money  by  his  barking  and  biting  abilities.  That 
type  of  credit  man  cannot  stand  in  the  present  business 
scheme  of  things.  To-day  he  must  be  an  upbuilder,  a 
generative  force,  and  not  merely  a  brake.  He  recog- 
nizes that  his  customer's  welfare  is  his  and  that  wel- 
fare is  based  on  co-operative  action  and  not  on  dictator- 
ship. 


Commission 
Ruling's 

Important   Decisions  <>f  N  arious 
State  15. >.ln  -  ln\.'l\  nj'  oi   MV. .  i 
I       trie  Light  and  Power  I  til 
ii  \  Opera  I  ion  and  Pracl  ice. 


Efficiency  of  Utilisation  of  Facilities 
Sought    -The  California  Railroad  Coin 

mission   lias  dismissed   the  complaint    of 

the    Toast    Counties    Ga      &     Electric 
Company  that  the  Sierra  &  San  Fran 
cisco  Power  Company  is  illegally,  and 
against  the  commission's  order,  build- 
ing   an    electric    power    line    in    San    He 

nito    County    to    supply    electricity    to 

the  Old  Mission  Portland  Cement  Com- 
pany, and  has  dismissed  the  applica- 
tion of  the  Sierra  company  for  author- 
ity to  build  this  line  and  otherwise  sell 
electricity  in  San  Benito  County  under 
a   franchise  granted  by  that  county. 

The  Sierra  company  admitted  that 
the  Coast  company  sold  electricity  in 
San  Benito  County  near  San  Juan  Bau- 
tista.  and  stated  that  the  Sierra  com- 
pany had  begun  the  building  of  an  elec- 
trical line  to  the  cement  plant.  It  said 
that  it  had  a  franchise  to  do  this  and 
that  it  did  not  intend  to  build  a  general 
distribution  system  in  San  Benito 
County.  It  said  that  it  had  a  contract 
with  the  predecessor  of  the  cement 
company  which  it  was  continuing. 

The  commission  found  that  the  Coast 
company,  to  serve  the  cement  com- 
pany, would  be  required  to  make  a 
large  investment  in  new  lines  and 
equipment.  Its  expense  alone  would 
be  $46,000,  and  a  line  would  duplicate 
existing  lines.  The  commission  in  its 
order,  therefore,  seeks  the  highest  effi- 
ciency in  the  utilization  of  the  facili- 
ties of  both  utilities  before  additional 
investment  is  made  in  the  territory. 

Commission  Approval  Must  Be  Se- 
cured Though  Line  Be  on  Private 
Property. — The  Public  Service  Com- 
mission for  the  Second  District  of 
New  York  has  settled  the  disputes  be- 
tween the  Colliers  Light,  Heat  & 
Power  Company  and  the  Oneonta 
Light  &  Power  Company  over  terri- 
tories in  the  town  of  Oneonta,  sur- 
rounding the  village  of  Oneonta.  The 
application  of  the  Colliers  company 
for  approval  of  its  franchises  in  the 
town  of  Oneonta  so  far  as  it  relates  to 
that  part  of  the  town  south  of  the 
Susquehanna  River  and  that  part  of 
the  town  east  of  the  village,  along  the 
Oneonta  -  Cooperstown  Highway,  is 
denied.  The  Oneonta  company  is  at 
present  operating  lines  in  these  terri- 
tories. The  Oneonta  company,  on  the 
other  hand,  is  ordered  to  forthwith 
cease  its  operations  in  Oneonta  Plains, 
where  the  Colliers  company  has  a 
franchise,  approved  by  this  commis- 
sion some  time  ago.  The  third  order 
in  these  proceedings  approves  of  the 
transfer  of  the  electric  line  and  the 
franchise  therefor  extending  from  the 
village  of  Oneonta  to  and  beyond  the 
Morgan  Farm,  from  Mr.  Morgan  to 
the  Oneonta  company. 
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Inter*  ppllcationi    of  the   Pub 

lie  Sen  tee  Con  I  ;iu   are  laid 

down  in  both  of  the  opinions.  In  sus- 
taining the  complainl  of  the  Colliers 
company  against  the  operation  bj  the 
Oneonta  company  of  a  line  In  Oneonta 
P  ,  the  commission  held  that  the 
fact  that   thi     line  I     wholly  upon  pri 

\  ate  prop,  it  \  doe  not  relieve  the 
Oneonta  company   from   the   necessity  of 

securing  t  hi-  approval  of  the  commis- 
sion   before    it    can    COnSt  Mid    or    use    an 

electric  plant.     Even  though  the  fact 

that  the  lines  are  on  private  prop- 
erty may  make  it  unnecessary  or  im- 
possible for  the  local  authorities  to 
grant  a  franchise,  the  commission 
showed  thai  the  1'uhlic  Service  Commis- 
sions Law  requires  the  consent  of  the 
commission  before  an  "electric  plant" 
may  be  constructed,  and  this  consent  the 
Oneonta  company  has  never  obtained. 

Upon  the  application  of  the  Colliers 
company  for  approval  of  its  franchise 
east  and  south  of  the  village,  the  com- 
mission applied  the  broad  principle  that 
the  interests  of  the  community  must 
come  first  and  that  the  community  may 
best  be  served  in  this  territory  con- 
tiguous to  the  village  by  the  company 
operating  in  the  village  rather  than  by 
the  Colliers  company,  which  would  have 
to  build  lines  from  7  to  9  miles  long. 
It  suggested  that  good  business  policy 
would  not  warrant  the  construction  of 
these  lines  only  to  secure  the  patronage 
possible,  but  that  they  are  probably  dic- 
tated by  a  desire  of  the  Colliers  com- 
pany to  surround  the  territory  of  its 
rival.  The  commission  said  in  the 
strongest  terms  that  this  rivalry  be- 
tween the  two  companies  should  cease 
and  the  territory  reasonably  divided. 

It  developed  on  the  hearing  that  the 
residents  of  both  the  east  and  south 
sides  of  the  town  were  desirous  of  being 
served  by  the  Oneonta  company.  It  also 
developed  that  the  Oneonta  company 
was  supplying  electricity  over  lines 
owned  by  private  individuals  on  the 
south  side  of  the  river  and  without  a 
franchise.  Testimony  showed  that  the 
franchise  of  the  Colliers  company  for 
the  whole  town  of  Oneonta  was  granted 
by  the  village  board  because  the  One- 
onta company  was  not  persona  grata 
with  it  on  account  of  more  favorable 
negotiation  in  other  matters  which  the 
board  had  had  with  the  Colliers  com- 
pany. The  commission  held  that  the 
Oneonta  company  should  at  once  cease 
operation  in  the  southern  part  of  the 
town,  where  it  had  no  franchise,  but 
also  expressed  the  hope  that  the  town 
board  will  see  fit  to  grant  the  Oneonta 
company  a  franchise  for  that  territory, 
as  it  is  the  territory  which  for  reasons 
of  economy  and  convenience  it  is  en- 
titled to  serve. 

In  the  other  opinion  the  commission 
also  criticized  the  agreement  between 
the  Ceperlv-Morgan  real  estate  com- 
pany and  the  Oneonta  company  where- 
by the  Oneonta  company's  lines  are 
run  on  the  laid  out  streets  of  the  real 
estate  development,  and  said  that  the 
agreement  is  so  discriminatory  against 
the  company's  customers  in  the  village 
of  Oneonta  that  the  commission  should 
order  the  agreement  abrogated  were  it 
not  at  this  time  ordering  the  company 
to  give  up  this  business  altogether. 
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Recent  Court 
Decisions 

Findings  of  higher  courti  in  legal  cases 
involving  electric  Jight,  power  and 
.ii her  public  ul iht  j  companies. 


Reasonable  Exercise  of  Authority  by 
Commission. — An  order  of  the  Public 
Service  Commission,  made  on  petition 
of  a  telegraph  company,  requiring  a 
traction  company,  owning  its  right-of- 
way,  to  remove  its  high-tension  power 
wires  from  dangerous  proximity  to 
telegraph  wires,  did  not  exceed  the  con- 
stitutional powers  of  the  commission, 
as  being  confiscatory  of  the  traction 
company's  property  and  a  taking 
without  due  process  of  law,  it  was  held 
by  the  Supreme  Court  of  Vermont  (99 
A.  4),  private  ownership  of  its  right- 
of-way  not  giving  the  traction  com- 
pany the  right  to  erect  its  high-ten- 
sion line  thereon  without  regard  to 
the  rule  restricting  every  man  against 
using  his  property  to  the  prejudice  of 
others.  The  findings  of  the  commis- 
sion having  the  force  and  effect  of  re- 
ports of  special  masters  in  courts  of 
equity,  are  conclusive  in  the  Supreme 
Court  on  appeal.  Where  the  commis- 
sion determined  the  necessity  of  an 
elimination  of  the  danger  in  the  close 
proximity  of  the  wire,  it  was  within 
the  power  of  the  commission  to  deter- 
mine the  manner  in  which  the  elim- 
ination could  best  be  accomplished, 
with  a  view  to  the  operation  of  both 
lines  and  to  the  public  safety. 

Employer  Not  Liable  for  Damages 
if  Sufficient  Warning  Is  Given. — Where 
a  person  killed  by  contact  with  a  high- 
powered  wire  was  a  well-developed 
man  physically  and  mentally,  who  had 
never  clipped  cable  in  proximity  to 
high-power  wires,  but  was  not  without 
experience  in  the  construction  of  tele- 
phone lines,  and  was  repeatedly 
warned  as  to  the  danger,  and  that  con- 
tact with  the  high-power  wires  near 
which  he  was  to  work  would  kill  him, 
the  telephone  company  was  not  guilty 
of  actionable  negligence  in  directing 
him  to  ascend  to  the  pole,  since  an 
employer  is  not  an  insurer  of  his  em- 
ployee's safety,  and  is  liable  for  the 
consequences,  not  of  danger,  but  of 
negligence  in  failing  to  adequately  in- 
struct an  inexperienced  employee  as  to 
unknown  danger,  it  was  held  by  the 
Supreme  Court  of  Appeals  of  Virginia 
(90  S.  E.  636).  The  lineman  having 
been  fully  instructed  and  warned  as 
to  the  danger,  his  death  was  prox- 
imately due  to  his  own  disregard  of 
repeated  warning,  for  which  self-im- 
posed injury  the  law  affords  no  redress. 
As  the  burden  was  on  the  plaintiff  to 
prove  negligence  alleged  in  failure  to 
instruct  the  deceased  in  the  use  of  a 
belt  in  which  he  was  sitting,  in  the  ab- 
sence of  evidence  to  the  contrary,  the 
defendant  is  presumed  to  have  dis- 
charged his  duties  in  furnishing  safe 
place  and  appliances  and  giving  neces- 
sary warning. 
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Would  Make  50  Cents  Legal  Minimum 
Monthly  Charge  in  Ohio. — Representa- 
tive Cable  has  introduced  a  bill  in  the 
Ohio  Legislature  which  provides  that 
50  cents  shall  be  the  minimum  monthly 
charge  for  electric  light  contracts  and 
it  also  prohibits  an  increase  in  the 
charge  for  energy  by  reason  of  this  es- 
tablished minimum. 

Electric  Light  Guards  Treasury  Gold. 
— For  the  better  protection  of  the  huge 
amount  of  bullion  now  stored  in  the 
Sub-Treasury  and  Assay  Office  located 
on  Wall  Street,  New  York,  these  build- 
ings are  now  brilliantly  illuminated 
within  and  without  by  high-powered  arc 
lights,  for  the  first  time  in  the  history 
of  these  institutions. 

Lower  Rates  for  Baltimore. — The 
Consolidated  Gas  &  Electric  Company 
of  Baltimore,  Md.,  has  announced  a  re- 
duction in  the  local  electric  rate  from 
8.5  to  8  cents  per  kilowatt-hour,  with 
monthly  minimum  also  reduced  from 
$1  to  75  cents,  effective  after  the  April 
meter  readings.  The  reduction  is  vol- 
untary and  will  represent  a  saving  of 
about  $200,000  per  year  to  consumers. 
Bill  to  Allow  Municipalities  to 
Lease  Public  Utilities. — A  bill  has  been 
introduced  in  the  Senate  of  the  Penn- 
sylvania State  Legislature  to  permit 
agreements  between  corporate  and 
municipally-owned  public  utilities,  pro- 
viding that  the  council  or  governing 
body  of  any  city,  town  or  borough  may 
acquire  by  lease  an  electric  light,  heat 
and  power  plant,  or  any  water  works 
or  other  utility,  with  term  of  lease  at 
the  option  of  the  council  or  governing 
body.  The  utility  or  utilities  so  ac- 
quired are  to  be  conducted  as  though 
the  property  by  purchase  of  the 
municipality,  with  establishment  of 
rates  under  the  jurisdiction  of  the 
council  or  governing  body. 

Brooklyn  Edison  1916  Growth  Sta^ 
tistics. — The  annual  Progress  Report 
containing  statistics  of  growth  of  the 
Edison  Electric  Illuminating  Company 
of  Brooklyn  shows  that  1916  was  a  very 
gratifying  year.  The  largest  increase 
was  in  the  power  bureau,  where  50,897 
hp.  was  written  in  approximately  1500 
contracts,  an  increase  of  56  per  cent 
over  1915;  21,000  hp.  was  signed  in 
new  installations,  each  one  of  which 
was  in  excess  of  150  hp.;  and  10,000  hp. 
was  signed  replacing  private  power 
plants. .  The  report  shows  that  forty- 
one  large  power  plants  were  closed 
down  and  twenty  gas  engines.  The 
lighting  salesmen  signed  up  over  77,000 
50-watt  equivalents  in  lighting,  a  gain 
of  10  per  cent  over  1915.  The  new  in- 
stallation bureau,  in  charge  of  house  and 
store  wiring,  closed  1524  contracts,  or 
119  per  cent  better  than  in  1915.  The 
house-wiring  business  was  especially 
good — 1042  contracts  having  been 
taken,  or  141  per  cent  increase  over  the 
preceding  year.  The  appliance  bureau 
reports  sales  of  over  $107,000,  as 
against  $63,000  in  1915,  a  gain  of  69 
per  cent  in  1916  over  1915.  The  energy 
sold  in  1916  were  187,000,000  kw.-hr., 
as  compared  with  143,000,000  in  1915, 
a  growth  of  about  30  per  cent.  The  in- 
crease in  number  of  customers  was 
14,671  in  1916  over  1915,  or  25.2  per 
cent  gain. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Two-Cent    Rate    for    Kansas    City. — 

The  commissioners  of  Kansas  City, 
Kan.,  announce  that  there  will  be  a 
new  2-cent  rate  on  energy  for  cooking 
and  lighting.  The  old  rate  of  6  cents 
a  kilowatt  for  lighting  and  3  cents  a 
kilowatt  for  cooking,  flat  rates,  are  to 
be  supplanted  by  the  new  architectural 
rate.  This  rate  is  on  the  basis  of  5 
kw.  a  room  a  month  at  6  cents  a  kilo- 
watt-hour, and  all  consumption  above 
the  5  at  2  cents  a  kilowatt-hour.  The 
minimum  monthly  rate  will  continue. 

Electric  Company  Endeavoring  to  In- 
vade Town  with  Municipal  Service. — 
On  Feb.  14,  Mayor  John  A.  Holtzen- 
berger  of  Hamilton,  Ohio,  appointed  a 
citizens'  committee,  consisting  of  F.  J. 
Sloat,  Joseph  C.  Strategier,  S.  M. 
Goodman  and  C.  E.  Mason  to  investi- 
gate the  reported  attempt  of  the  Ohio 
Gas  &  Electric  Company  of  Cincinnati 
to  invade  Butler  county  and  the  city  of 
Hamilton  with  a  line  of  poles  and  wires 
to  compete  with  the  municipal  light 
plant.  The  commissioners  of  Butler 
county  refused  the  company  a  franchise, 
but  it  holds  it  has  a  right  to  plant  its 
poles  on  private  property  which  it  has 
acquired. 

Over-All  Efficiency  in  Industrial 
Heating. — In  an  editorial  on  page  163  of 
the  Jan.  27  issue  of  the  Electrical 
World,  H.  J.  Kunz  of  the  Toledo  Rail- 
ways &  Light  Company  was  jUoted  as 
follows:  "In  some  cases  the  thermal 
efficiency  of  the  electric  application  (in 
industrial  work)  may  be  lower  than  the 
thermal  efficiency  of  other  sources  of 
heat,  but  the  over-all  efficiency  of  the 
operation  is  very  much  higher  than 
that  obtained  in  any  other  way."  This 
statement  should  read,  "The  actual  cost 
of  heat  in  any  electric  heating  applica- 
tion may  be  higher  than  with  some  fuel, 
but  the  over-all  cost  will  be  lower  in 
a  great  number  of  cases." 

Public  Utility  Franchise  Tax  Bill  for 
New  Jersey. — The  proposed  franchise 
tax  bill  covering  the  earnings  of  elec- 
tric, gas  and  water  companies  in  New 
Jersey  has  been  introduced  in  the  Leg- 
islature by  Assemblyman  Oliphant.  As 
a  result  of  several  hearings,  revisions 
have  been  made  in  the  bill  as  initially 
planned.  The  new  law,  which  is  an 
administration  measure  and  destined  to 
pass,  exempts  from  its  provisions  all 
utility  companies  with  gross  receipts 
of  less  than  $50,000  a  year.  For  all 
other  companies  the  bill  stipulates  a 
franchise  tax  of  3  per  cent  for  the 
present  year,  4  per  cent  in  1918  and 
5  per  cent  in  1919  and  thereafter,  grad- 
ually increasing,  year  by  year,  the 
present  rate  of  2  per  cent  to  this  maxi- 
mum. The  bill  is  estimated  to  yield 
$1,000,000  in  increased  taxes  to  the  dif- 
ferent municipalities  in  the  State. 


City  Cannot  Regulate  Telephone 
Rates.  —  Judge  E.  B.  Kinkead  of 
the  Common  Pleas  Court  in  a  de- 
cision rendered  on  Feb.  19  held  that 
the  city  of  Columbus,  Ohio,  has  no 
authority  to  regulate  telephone  rates, 
but  that  this  power  lies  with  the  Pub- 
lic Utilities  Commission  only.  He  also 
held  that  the  contract  for  free  tele- 
phone services  for  city  governmental 
purposes  is  illegal,  and  declared  that 
the  city  cannot  enforce  such  a  con- 
tract. The  decision  was  given  in  the 
suit  to  restrain  the  Ohio  State  Tele- 
phone Company  from  increasing  its 
service  rates. 

1917  Electrical  Show,  University  of 
Illinois. — The  University  of  Illinois  will 
hold  its  sixth  biennial  electrical  show 
on  April  12,  13  and  14,  in  Urbana.  This 
show  is  prepared  and  managed  entirely 
by  students  in  the  Department  of  Elec- 
trical Engineering  of  the  University, 
and  while  the  principal  object  is  to 
demonstrate  the  ability  and  resourceful- 
ness of  the  student  body,  special  empha- 
sis is  being  placed  this  year  upon  the 
influence  of  electricity  in  the  smallest, 
as  well  as  the  largest,  details  of  mod- 
ern life.  An  electrically  propelled 
monorailroad,  the  use  of  electricity  for 
stage  effects,  and  an  "electrical  dog" 
are  some  of  the  features. 

New  Jersey  Superintendent  of 
Weights  and  Measures  Would  Test  Gas 
and  Electric  Meters. — In  a  statement 
to  the  Governor,  William  L.  Waldron, 
New  Jersey  State  superintendent  of 
weights  and  measures,  has  requested 
an  enlargement  of  the  scope  of  the 
work  of  the  department  to  include  the 
testing  of  electric,  gas  and  water  me- 
ters. It  is  proposed  to  eliminate  this 
feature  from  the  province  of  the  Board 
of  Public  Utility  Commissioners  and 
revising  the  present  plan  of  a  con- 
sumer charge  of  $1  for  requested  tests, 
which  is  returned  when  the  meter  is 
found  to  be  incorrect,  and  which,  it  is 
held,  deters  consumers  from  asking 
tests.  It  is  suggested  that  this  charge 
be  eliminated  and  that  the  utility  com- 
panies owning  the  meters  pay  a  nomi- 
nal sum  for  inspection.  With  this  plan 
the  public  utility  companies  would  be 
relieved  from  making  meter  tests. 

Milwaukee  Receives  Lower  Offer  to 
Supervise  Lighting  System  Construc- 
tion.— Mayor  Hoan  and  Commissioner 
Simmons  of  Milwaukee  have  sent  a  let- 
ter to  the  City  Council  withdrawing 
their  recommendation  that  F.  A. 
Vaughn  be  retained  as  engineer  to  su- 
pervise construction  of  the  municipal 
lighting  system.  The  proposal,  which 
was  under  consideration  by  a  commit- 
tee of  the  council,  was  that  Mr.  Vaughn 
be  retained  at  a  salary  of  $10,000  a  year. 
Arthur  J.  Sweet,  formerly  a  partner 
with  Mr.  Vaughn  in  the  firm  of  Vaughn, 
Meyer  &  Sweet,  has  offered  to  super- 
vise the  work  for  $3,000  a  year.  It  was 
this  firm  that,  while  both  of  the  en- 
gineers mentioned  were  members  of  it, 
designed  the  system  which  the  munici- 
pality is  proposing  to  install.  In  with- 
drawing the  previous  recommendation 
Mayor  Hoan  recommends  that  the  sum 
for  completing  the  work  be  made  not 
only  "as  reasonable  as  possible  but  not 
to  exceed  $3,000." 
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i  .it  i.ii  \  Lighting.  Pi  of.  C.  B.  (  \rw 
ell  of  the  University  of  Pennsylvania 
read  a  paper  on  "Factorj  Lighting"  at 
the  Feb.  i»;  meeting  of  the  Chicago 
Section  of  the  illuminating  Engineering 
Society. 

Cleveland  Electrical  League.  Frank 
Goewey  Jones,  former  president  of  the 
American  Electric  Fuse  Company  and 
former  convict,  addressed  the  members 
of  the  League  al  their  noon  luncheon 
mi  Feb.  15  on  "Another  .Million  I 
Chance." 

National  Capitol  Company  Section, 
N  i  L.  A.,  Formed. — This  section, 
which  is  composed  of  members  of  the 
Potomac  Electric  Power  Company,  was 
formed  on  Feb.  9  with  the  following  of- 
ficers: John  C.  McLaughlin,  chairman; 
.1.  II.  Ferry,  vice-chairman;  II  \ 
Brooks,  secretary,  and  E.  W.  White- 
head, treasurer. 

San  Frandaco  Electrical  Development 
and  Jovian  League. — A  smoker  held  by 
this    Organization    in    San    Francisco   on 

Feb.  16  was  attended  by  about  200 
members  for  whom  a  lively  program 
had  been  prepared,  including  a  variety 
of  entertainment.  Prizes  in  the  shape 
t>f  electric  irons,  lamps  and  flashlights 
were  distributed.  Three  addresses  were 
also      made,      Albert      E.      Elliott      on 

'Service,"  Tom  Collins  on  "The  Ac- 
complishments of  the  Jovian  Order,"  and 
Henry  Holland  on  "The  Opportunities 
for  the  Electrical  Development  and 
-Jovian  League." 

Farewell  Luncheon  to  J.  E.  Davidson. 

— The  American  Institute  of  Electrical 
Engineers,  National  Electric  Light  As- 
sociation and  Oregon  Society  of  Engi- 
neers, Portland,  Ore.,  sections,  at  the 
eighth  bi-weekly  luncheon,  Feb.  14, 
were  addressed  by  Franklin  T.  Griffith, 
president  of  the  Portland  Railway, 
Light  &  Power  Company.  The  lunch- 
eon was  a  farewell  tribute  to  J.  E. 
Davidson,  past  chairman  of  Portland 
section,  N.  E.  L.  A.  Mr.  Davidson  has 
been  general  manager  of  the  Pacific 
Power  &  Light  Company  for  the  past 
five  years  and  is  leaving  Portland  to 
accept  an  executive  position  with  the 
Electric  Bond  &  Share  Company  of 
New  York. 

Electrical  Engineering  Fraternity 
Convention. — The  thirteenth  annual 
convention  of  Eta  Kappa  Nu,  an  hon- 
orary fraternity  of  electrical  engi- 
neering students,  will  be  held  March 
16  and  17,  1917,  at  the  University  of 
Illinois.  Delegates  from  the  follow- 
ing institutions  will  attend:  Uni- 
versity of  Illinois,  Purdue  University, 
Ohio  State,  Case,  Cornell,  Pennsyl- 
vania State,  University  of  Pennsyl- 
vania, University  of  Wisconsin,  Ar- 
mour .Institute,  University  of  Mis- 
souri, and  the  University  of  Cali- 
fornia. In  addition  the  following 
Alumni  chapters  will  be  represented: 
New  York,  Pittsburgh,  Schenectady, 
Chicago,  Milwaukee  and  St.  Louis. 
All  alumni  members  in  the  vicinity 
of  Champaign  are  asked  to  attend  this 
two-day  meeting.  Prof.  L.  H.  Harris, 
University  of  Pittsburgh,  is  secretary 
of  the  national  executive  council  and 
is  in  a  position  to  furnish  any  desired 
information. 
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New  Orleans  .lovians  Plan  Rejuvena- 
tion.—  Plans  have  been  laid  by  the  New 
Orleans  Jovian  League  for  the  annual 
banquet  and  a  rejuvenation  on  March 
17.  At  the  luncheon  meeting  on  Feb.  6 
Harold    \V.    Newman,   commissioner   of 

public  safety,  spoke  on  the  "Electricity 
and  Its  Importance  to  the  City."  The 
league  is  making  arrangements  to  as- 
sist the  local  contractors  in  the  enter- 
tainment of  the  delegates  to  the  annual 
convention  of  the  National  Electrical 
Contractors  Association  to  be  held  this 
year  at  New  Orleans. 

Residence  Lighting.  —  "Residence 
Lighting"  will  be  discussed  by  the  New 
York  section  of  the  Illuminating  Engi- 
neering Society  on  March  8  at  the  audi- 
torium of  the  Consolidated  Gas  Com- 
pany, New  York  City.  There  will  be 
two  papers.  H.  H.  Newman,  agent  of 
the  Public  Service  Gas  Company, 
Trenton,  N.  J.,  will  speak  on  "Main- 
tenance," and  Paul  L.  Zoellner,  secre- 
tary of  the  Nichols  Gas  Fixture  Manu- 
facturing Company  of  Brooklyn,  will 
discuss  the  "Development  of  Lighting 
Fixtures."  There  will  be  a  display  of 
lighting  fixtures,  and  the  show  rooms 
of  the  Consolidated  Gas  Company,  the 
New  York  Edison  Company  and  the 
Municipal  Lighting  Company  will  be 
opened  for  inspection  to  those  attending 
the  meeting. 

Ohio  New  Business  Convention. — The, 
next  convention  of  the  committee  on 
new-business  co-operation  of  the  Ohio 
Electric  Light  Association  will  be  held 
at  the  Miami  Hotel,  Dayton,  on  March 
14.  The  following  program  has  been 
arranged:  Address  of  welcome  by  Judge 
E.  P.  Matthews,  vice-president  the 
Dayton  Power  &  Light  Company; 
"Financing  Motor  Installations,"  by  F. 
I.  Woltz,  power  engineer,  Union  Gas  & 
Electric  Company,  Cincinnati;  discus- 
sion by  F.  B.  Steele,  H.  B.  Craft,  G.  A. 
Mau;  "Free  Service"  by  0.  A.  Acuff, 
new-business  manager,  Massillon  Elec- 
tric &  Gas  Company;  discussion  by  O. 
B.  Reemelin,  C.  E.  Yacoll;  "Salesman- 
ship," by  A.  F.  Siebert;  "The  Manufac- 
ture of  Raw  Water  Ice,"  by  A.  M.  Her- 
itage, refrigerating  engineer,  Triumph 
Ice  Machine  Company,  Cincinnati;  dis- 
cussion by  W.  B.  Wilkinson,  J.  C.  Mat- 
thieu;  "Commercial  Rates,"  by  E.  T. 
Hollingsworth,  commercial  manager, 
Ohio  Light  &  Power  Company,  New- 
ark; discussion  by  W.  A.  Wadsworth, 
L.  J.  Lemen,  H.  F.  Heyman;  "Motion 
Pictures  as  An  Aid  to  New  Business" 
by  F.  H.  Hooper,  new-business  man- 
ager, Northwestern  Ohio  Light  Com- 
pany, Van  Wert.  In  the  evening  a  ban- 
quet and  cabaret  will  be  held  at  the 
hotel  under  the  auspices  of  the  Dayton 
Jovian  League. 


Dallas      Electric      Club      and      Jovian 
League. —  Ell    C.    Bennett,    Mercury    of 

IIh  Jovian  Order,  addressed  the  local 
order  on   Feb.   L9. 

Founder  of  Cleveland  Electrical 
League  Honored.— At  a  meeting  of  the 

stockholders  of  the  Cleveland  Elec- 
trical League  on  Feb.  22  the  fin  t  per- 
petual membership  was  awarded  to  J. 
Robei  t    I  Iroui  e,    il      founder.      In    re  o 

lutions  adopted   at    the  time   Mr. 
was   designated    as    the    father   of   elec 
trical  co-operation.     An  original  patri- 
otic   poem   was   given   by   William   Can- 
son    Rose    and    addresses    were    made    by     , 

President  N.  il.  Boynton,  former  Pr<    i 
dent  M.  H.  Moffett  and  F.  R.  Du  Guay. 

Minnesota  Electric  Association  Meet- 
ing.— The  tenth  annual  convention  of 
the  association  will  be  held  at  the  Hotel 
St.  Paul,  St.  Paul,  on  March  20-22, 
1917.  The  program  includes  papers  -on 
the  following  subjects:  "Electric 
Cooking";  "Construction,  Operation 
and  Maintenance  of  Distribution  Sys- 
tems"; "Principles  of  Rate  Making"; 
"Twenty-four-Hour  Service  in  Cities  of 
1500  Inhabitants  and  Less";  "The  Ef- 
fect of  Load  Factor  on  Operating 
Costs,"  and  "Profitable  Customers."  In 
addition  to  this  there  will  be  a  paper 
on  "New  Forms  of  Illumination," 
which  will  be  illustrated  by  photo- 
graphs and  models.  On  the  last  day 
there  will  be  an  experience  meeting, 
where  everybody  will  be  expected  to 
tell  about  his  troubles  and  success — 
with  the  hopes  that  by  a  general  dis- 
cussion some  solution  may  be  reached 
of  benefit  to  the  member.  Fred  A. 
Otto,  St.  Paul,  has  been  elected  secre- 
tary of  the  association  to  serve  during 
the  remainder  of  the  fiscal  year. 

Dayton  Jcvians  to  Give  Banquet. — 
A  banquet  and  cabaret  will  be  held  at 
the  Miami  Hotel,  Dayton,  Ohio,  under 
the  auspices  of  the  local  league  on 
March  14.  During  the  morning  and 
afternoon  of  this  day  the  new-business 
co-operation  committee  of  the  Ohio 
Electric  Light  Association  will  hold  a 
convention  at  Dayton,  the  program  for 
which  is  in  another  column.  The  banquet 
program  follows:  Chairman,  Charles  S. 
Hall,  president  the  Dayton  Jovian 
League,  Dayton,  Ohio;  toastmaster,  D. 
L.  Gaskill,  president  the  Greenville 
(Ohio)  Electric  Light  &  Power  Com- 
pany; speakers — Hon.  James  M.  Ccx, 
governor  of  Ohio,  on  "Present-Day  Con- 
ditions"; H.  M.  Waite,  city  manager  of 
Dayton,  on  "City  Manager  Form  of 
Government";  J.  E.  North,  chairman 
committee  on  new-business  co-opera- 
tion, Ohio  Electric  Light  Association, 
on  "The  New-Business  Committee  of 
the  Ohio  Electric  Light  Association"; 
W.  W.  Freeman,  president  Union  Gas 
&  Electric  Company,  Cincinnati,  Ohio, 
on  "Relation  of  the  Public  Utilities  to 
the  Public";  C.  F.  Kettering,  vice-presi- 
dent the  Domestic  Engineering  Com- 
pany, Dayton,  Ohio,  on  "Future  Appli- 
cations of  Electricity";  F.  R.  Coates, 
president  the  Toledo  (Ohio)  Railway 
&  Light  Company,  on  "The  Public  Be 
Pleased";  Judge  R.  W.  Baggott,  the 
Court  of  Domestic  Relations,  on  "Selling 
Juice."  The  banquet  will  conclude  with 
music  and  a  "cabaret." 
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George  B.  Tripp  has  resigned  as  vice- 
president  of  the  United  Gas  &  Electric 
Engineering  Corporation  of  New  York 
and  on  March  1  assumed  his  new  duties 
as  president  of  the  Central  Construction 
Corporation  of  Harrisburg,  Pa.  Mr. 
Tripp,  who  is  president  of  the  Pennsyl- 
vania Electric  Association,  has  been 
connected  with  central  station  and  util- 
ity company  operation  for  many  years. 
In  1911  he  resigned  as  general  manager 
of  the  Colorado  Springs  Electric  Com- 
pany to  take  up  the  management  of  the 
Harrisburg  (Pa.)  Light  &  Power  Com- 
pany, of  which  he  was  later  made  vice- 
president.  More  recently  he  was  vice- 
president  and  operating  executive  of 
the  United  Gas  &  Electric  Company, 
which  operates  the  Harrisburg  com- 
pany, as  well  as  a  number  of  other  util- 
ities in  various  sections  of  the  country. 
He  will  still  retain  his  utility  connec- 
tion as  vice-president  of  the  Harrisburg 
Light  &  Power  Company.  The  Central 
Construction  Corporation  of  Harris- 
burg designs  and  constructs  buildings, 
manufacturing  plants,  power  plants, 
railroad  terminals  and  engages  in  con- 
struction projects  generally. 

D.  H.  Braymer,  who  for  the  past  two 
years  has  been  engineering  editor  of 
the  Electrical  World,  has  resigned  to 
assume  the  editorship  of  the  Electrical 
Record.  Mr.  Braymer  succeeds  George 
A.  Wardlaw,  who  will  engage  in  free 
lance  literary  work.  Prior  to  his  con- 
nection with  the  Electrical  World, 
Mr.  Braymer  was  editor  of  Electrical 
Engineering  of  Atlanta,  Ga.,  and  of  its 
predecessor,  the  Southern  Electrician. 
He  is  a  graduate  of  Cornell  University 
with  the  degrees  of  A.B.  and  E.E.,  and 
spent  some  years  with  the  Electrical 
Testing  Laboratories  and  the  Western 
Electric  Company  in  New  York  City 
before  engaging  in  editorial  work.  Mr. 
Braymer  takes  with  him  the  best  wishes 
of  the  publishing  company  from  which 
he  now  severs  his  connections. 

Dwight  D.  Miller  has  joined  the  staff 
of  The  Society  for  Electrical  Develop- 
ment, to  study  and  develop  uses  of 
electricity  in  the  various  industries,  the 
work  of  the  Society  having  grown  to'  a 
point  where  it  has  become  necessary 
to  add  another  engineer  to  its  staff 
engaged  in  this  field.  Mr.  Miller  is  a 
graduate   of   Harvard   University.     He 
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was  for  over  ten  years  with  the  West- 
inghouse  Electric  &  Manufacturing- 
Company  as  sales  engineer,  and  has 
been  sales  manager  and  consulting  en- 
gineer for  two  other  firms  handling- 
electrical  and  mechanical  apparatus. 
Mr.  Miller  has  also  been  a  contributor 
to  the  technical  press. 

Lewis  A.  McArthur,  who  has  been 
appointed  general  manager  of  the 
Pacific  Power  &  Light  Company  of 
Portland,  Ore.,  to  succeed  J.  E.  Da- 
vidson, who  resigned  to  take  a  posi- 
tion with  the  Electric  Bond  &  Share 
Company  of  New  York,  has  been  with 
the  Pacific  company  since  its  organiza- 
tion in  March,  1910.  He  is  a  native 
Oregonian,  and  previous  to  attending 
the  University  of  California,  he  was 
for  two  years  a  newspaper  reporter. 
He  graduated  from  college  in  1908, 
and  entered  the  employ  of  the  Oregon 
Electric  Railway  Company  as  a  ticket 
clerk.  Later  he  was  promoted  to  a 
position  in  the  general  offices  of  the 
railway  company,  and  in  March,  1910, 
when  the  Pacific  Power  &  Light  Com- 
pany took  over  and  consolidated  a 
number  of  electric  light,  water  and 
gas  plants  in  Oregon,  Washington  and 
Idaho,  he  was  made  chief  clerk  to  the 
president.  In  1912  he  was  appointed 
assistant  general  manager  of  the  com- 
pany, and  for  a  time  had  charge  of  the 


company's  properties  at  North  Yakima, 
Wash.  In  addition  to  operating  duties, 
Mr.  McArthur  has  been  editor  of  the 
company  bulletin.  Mr.  McArthur  has 
been  active  in  society  matters,  and  has 
been  chairman  of  the  program  com- 
mittee for  the  1914  and  for  the  1917 
annual  conventions  of  the  Northwest 
Electric  Light  &  Power  Association, 
and  he  was  also  chairman  of  the  en- 
tertainment and  program  committee  of 
the  Portland  Section  of  the  N.  E.  L.  A. 
during  the  year  1915-1916. 


Charles  J.  Marsh,  who  since  1901  has 
been  connected  with  the  New  York  of- 
fice of  the  Standard  Underground  Cable 
Company,  has  been  elected  a  vice-presi- 
dent of  that  company.  Prior  to  joining 
the  forces  of  the  cable  company,  Mr. 
Marsh  was  for  twelve  years  connected 
with  the  United  Electric  Light  &  Power 
Company  and  the  Brush  Electric  Illumi- 
nating Company  of  New  York  City, 
serving  for  a  great  part  of  the  time 
as  secretary  and  treasurer  of  both  com- 
panies. He  has  been  for  many  years 
manager  of  the  Eastern  and  Northeast- 
ern sales  department  of  the  Standard 
Underground  Cable  Company  and  was 
also  its  principal  Eastern  metal  buyer 
with  headquarters  in  New  York  City. 
His  many  friends  look  upon  his  pro- 
motion as  a  well-earned  reward  for 
faithful  and  meritorious  service.  Mr. 
Marsh  will  continue  to  make  his  head 
quarters  in  New  York  and  to  exercise 
general  supervision  over  the  sales  ter- 
ritory in  which  his  genial  character  and 
ability  have  won  him  in  his  company 
so  many  friends.  Mr.  Marsh  is  vice- 
president  of  the  New  York  Metal  Ex- 
change and  a  member  of  the  Railroad 
Club  of  New  York,  the  Montclair  (N. 
J.)  Athletic  Club  and  the  Common- 
wealth Club  of  Upper  Montclair. 

C.  W.  Jones  has  resigned  as  secretary 
of  the  Trumbull  Electric  Manufacturing 
Company  of  Plainville,  Conn.  Mr.  Jones, 
who  is  well  known  throughout  the  elec- 
trical industry,  had  been  connected  with 
the  Trumbull  company  for  the  last 
twelve  years. 

Dr.  Morion  G.  Lloyd,  formerly  editor 
of  the  Electrical  Review  and  Western 
Electrician,  has  accepted  a  temporary 
appointment  as  associate  engineer  in 
the  Bureau  of  Standards  at  Washington. 

B.  G.  Worth  has  been  elected  vice- 
president  of  Walter  Kidde  &  Company, 
Inc..  engineers  and  constructors,  New- 
York  City,  the  new  firm  name  of  the 
business  with  which  he  has  been  associ- 
ated for  more  than  fifteen  years  as 
electrical  engineer.  In  this  capacity 
Mr.  Worth  has  had  charge  of  a  large 
variety  of  power  plant  construction 
and  factory  electrification,  and  in 
later  years  also  building  construction, 
etc.  He  will  hereafter  be  in  general 
charge  of  the  engineering  and  construc- 
tion work  of  the  company. 
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CONDITIONS  IN  ELECTRICAL 

SUPPLY  JOBBING  FIELD 

Outlook  Uniformly  Good  Throughout  the  Country — 

Demand  Noticed  for  Conduit,  Wire  and  Cable 

and  Other  Building  Materials 

Conditions  in  the  electrical  supply  jobbing  field  are  ex- 
cellent  and  the  outlook  bright,  according  to  the  reports  re- 
ceived  by  the  Ei  bctrical  World.  Slightly  higher  prices  are 
anticipated  in  copper  and  iron  products.  Stocks  generally 
are  large,  although  there  is  an  unmistakable  disposition  on 
the  part  of  certain  jobbers  to  keep  stocks  down  and  unload 
wherever  possible  because  of  that  ever-present  fear  of  a 
break  in  the  market.  Jobbers  for  the  most  part  are  buying 
heavily,  mostly  because  of  the  long  time  required  for  goods 
to  reach  them.  Dealers  and  contractors,  however,  are  buy- 
ing in  large  measure  from  hand  to  mouth. 

Both  credits  and  collections  are  uniformly  good. 

The  consolidated  reports  from  the  different  sections  of 
the  country  follow: 

New  England 

A  slight  falling  off  in  the  volume  of  business  is  noted 
by  representative  jobbers  in  New  England  in  comparison 
with  the  1916  rate  from  Jan.  1  to  March  1.  The  question  of 
securing  satisfactory  deliveries  is  more  troublesome  than 
two  months  ago,  the  congestion  of  traffic  on  the  railroads 
retarding  shipments,  in  some  cases  seriously.  Anticipating 
further  difficulties  along  this  line,  stocks  of  conduit  and 
wire  are  in  some  instances  being  increased  beyond  the  previ- 
ous normal.  Collections  and  credits  are  very  good  accord- 
ing to  reports  lately  gathered  in  the  field. 

Shortage  of  materials  due  in  part  to  the  railroad  situa- 
tion is  likely  to  lead  to  further  general  price  advances 
within  the  next  few  weeks  or  when  the  present  stocks  are 
exhausted.  No  evidence  is  at  hand  respecting  any  notice- 
ably large  demand  for  particular  lines  of  manufactured 
goods.  Some  jobbers  feel  that  the  present  volume  of  busi- 
ness is  likely  to  continue  substantially  unabated  up  to  the 
first  of  the  year  1918. 

In  well-informed  circles,  the  opinion  has  lately  been  ex- 
pressed that  the  industry  would  be  benefited  by  closer  ad- 
herence to  price  levels  established  on  the  basis  of  a  mutual 
understanding  among  wholesale  distributers.  In  general, 
prices  have  advanced  about  5  per  cent  since  December,  1916. 
In  the  electric  heating  field,  the  desirability  of  special  heat- 
ing rates  among  many  central  stations  has  been  emphasized 
by  a  prominent  jobber  anxious  to  "do  his  bit"  in  populariz- 
ing electric  ranges.  With  a  few  notable  exceptions  this  class 
of  equipment  has  been  rather  conservatively  received  in 
New  England,  and  the  opportunities  for  development  ap- 
pear attractive  at  this  time. 

Middle   Atlantic 

It  is  generally  anticipated  that  prices  will  advance  al- 
though there  is  a  feeling  that  a  declaration  of  war  on  the 
part  of  this  country  might  cause  a  slump. 

Stocks  are  uniformly  large  owing  to  the  difficulty  in 
obtaining  satisfactory  deliveries,  and  so  long  as  the  indica- 
tions are  toward  higher  prices  large  stocks  will  probably  be 
maintained.  Buying  therefore,  will  be  heavy  on  the  ad- 
vancing market. 

Jobbers  sales  are  heavy  but  show  a  tendency  on  the  part 
of  customers  to  buy  more  from  hand  to  mouth,  fearing 
a  price  reaction.  Throughout  the  region  there  has  been 
a  marked  demand  for  conduit,  insulated  wire  and  other 
building  materials.      Credits  and  collections  are  good. 

The  outlook  is  especially  good  just  at  present.  From  all 
indications  1917  will  be  a  large  year.    Factory  and  industrial 


building  activity  continues,  if  anything,  at   a  greater  rate 

than   last    year.      A  part  incut    house,   hotel,  office  building  and 
dwelling     house     construction,     however,     does     not     present 
as  bright  a  prospect.     The  hi^h  prices  Of  building  matei  i 
have    undoubtedly    retarded    developments    in    these    fields. 

There  is  unmistakable  evidence  in  this  region  on  the  part 
of  some  jobbers  to  unload  some  of  their  stock  because  of 
an  impression  that  the  upper  limit  has  been  reached  and 
that  a  break  in  prices  will  accompany  any  statement  of 
war  activity  from  the  White  House. 

South 

Throughout  the.  Southern  states  slight  advances  in  prices 
of  electrical  supplies  are  anticipated.  Some  jobbers  have 
large  stocks,  although  for  the  most  part  they  are  normal 
with  shortages  in  some  lines. 

It  is  not  believed  that  buying  will  be  heavy  for  a  few 
months  at  least  because  of  this  fear  of  a  break.  In  the  Gulf 
States  there  seems  to  be  a  noticeable  demand  for  conduit, 
conduit  fittings,  insulated  wire  and  cable.  Inland  there  is  a 
rather  unusual  demand  for  independent  telephone  line  mate- 
rial and  an  accelerated  demand  for  farm  lighting  sets. 

Credits  and  collections  are  reported  as  in  good  condition. 

The  general  impression  is  that  the  outlook  is  good  al- 
though it  is  doubtful  if  it  would  take  much  to  change  this 
view.  The  South  is  to  such  an  extent  an  agricultural  region 
of  a  peculiar  nature  that  the  people  are  hesitating  to  take 
any  very  definite  steps  and  to  buy  for  much  more  than  im- 
mediate needs  until  they  have  some  rather  definite  idea  of 
the  international  policy  to  be  followed  by  this  country  in  the 
next  few  months. 

Central  and  North  Middle  West 

In  the  Central  and  North  Middle  Western  states  jobbers' 
prices  have  been  more  staple  in  the  last  month  than  in 
previous  months.  Also,  they  have  been  well  maintained. 
Such  price  changes  as  have  been  made  were  advances.  Iron 
pipe  and  copper  wire  were  the  principal  commodities  to 
increase. 

The  condition  of  stocks  now  carried  by  different  jobbers 
varies.  The  stocks  of  some  are  low;  those  of  others  fairly 
full.  The  impression  seems  to  prevail  that  manufacturers' 
deliveries  are  getting  in  a  little  better  shape  and  that  job- 
bers' stocks  will  be  more  complete  as  the  month  progresses. 
The  one  commodity  that  is  harder  to  get  than  any  other 
now  seems  to  be  lamps.  Embargoes  are  a  factor  in  this 
situation.  Motors  are  also  scarce  in  some  jobbers'  stocks. 
The  stocks  of  the  customers  of  jobbers  in  general  are  be- 
lieved to  be  low.  It  seems  that  the  electrical  contractors 
and  dealers  are  perhaps  as  well  stocked  in  the  important 
staple  lines  as  any  of  the  buyers. 

Nevertheless,  heavy  buying  is  universally  expected  in 
March.  Construction  work,  efforts  to  accelerate  industrial 
plant  production,  and  the  spring  spirit  that  moves  buyers, 
are  looked  upon  as  the  factors  that  will  influence  this  un- 
usual demand.  No  one  commodity  or  product  has  stood  out 
conspicuously  as  moving  faster  than  the  majority  of  the 
stock  in  the  last  month  and  none  is  expected  to  in  March. 
Credits    and   collections   everywhere   are   reported   good. 

Southern  Pacific 

While  there  are  some  fluctuations,  as  a  general  thing 
the  prices  are  more  stable  than  last  month.  Such  changes 
as  occurred  are  all  upward. 

The  condition  of  stocks  is  a  little  better  and  the  jobbers 
feel  safer  because  deliveries  are  being  made  more  promptly. 

Buying  will  be  on  a  very  conservative  basis,  that  is,  orders 
will  cover  the  bare  requirements  as  closely  as  they  can  be 
estimated.  It  is  anticipated  that  sooner  or  later  there  will 
be  a  considerable  decline  in  prices  and  it  is  the  feeling  that 
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purchases  should  be  such  as  will  supply  needs  and  no  more. 
As  far  as  possible  orders  will  be  limited  strictly  to  regular 
stock.  When  the  decline  in  prices  comes,  the  Pacific  Coast 
jobber  who  always  has  to  carry,  comparatively,  a  large 
stock,  expects  to  suffer  from  the  reduction  between  rates 
of  purchase  and  resale.  Jobbers  expect  this  and  are*  willing 
to  carry  the  loss  on  standard  lines  but  are  guarding  against 
being  caught  with  other  than  regular  stock  on  hand. 

Industrial  business  is  heavy,  contracting  business  good, 
but  quite  likely  the  latter  will  not  continue  at  the  present 
rate. 

Caution  in  extending  credit  is  the  watchword.  In  the 
event  of  war  it  is  quite  possible  that  industrial  business 
would  offset  the  cessation  of  the  contracting  trade,  so  that 
jobbers  would  still  be  busy,  but  this  would  involve  a  consid- 
erable loss  if  credits  had  been  too  liberal  previous  to  the 
change.  Collections  have  been  considerably  slower  than  in 
the  previous  months,  although  this  is  not  an  unusual  con- 
dition in  the  first  and  second  months  after  the  holidays. 

General  conditions  are  healthy.    The  best  business  is  being 

done  in  industrial  lines. 

• 

North   Pacific 

The  large  electrical  supply  houses  in  this  field,  as  a  whole, 
report  prices  still  on  the  upward  trend,  although  the  in- 
crease during  the  past  month  was  not  as  noticeable  as 
during  the  preceding  months. 

An  effort  is  being  made  to  keep  plenty  of  stock  on  hand, 
but  considerable  difficulty,  due  to  car  shortage  and  the 
embargo,  is  experienced.  This  condition  of  affairs  is  ex- 
pected to  continue  indefinitely  and  the  various  concerns  are 
making  their  preparations  accordingly.  If  the  car-shortage 
bugaboo  was  not  staring  the  various  buyers  in  the  face,  the 
buying  would  be  normal.  Naturally,  at  this  season  of  the 
year,  buying  is  heavier  as  preparations  are  made  for  the 
spring  building  activities.  But,  due  to  prevailing  conditions 
and  circumstances,  ordering  is  considerably  heavier  in  order 
that  early  Spring  and  Summer  delivery  can  be  obtained. 

While  the  above  statements  are  literally  true,  other  fac- 
tors contribute  to  the  active  ordering  mentioned.  The 
Pacific  Northwest,  and  particularly  the  Puget  Sound  sec- 
tion, is  experiencing  an  active  construction  era,  this  being 
particularly  true  as  regards  shipbuilding.  Building  con- 
struction, too,  considering  the  season  of  the  year,  is  above 
normal. 

Collections,  compared  with  preceding  months  of  this  year, 
are  good. 

ELECTRICAL  EXPORTS  FOR 

1916  PASS  $40,000,000  MARK 

December,  the  Largest  Month  in  the  Year,  Closes 
a  Record  Twelve  Months  with  a  Total 
of  $4,746,837 

Surpassing  all  previous  totals  by  wide  margins,  the  total 
exports  of  electrical  merchandise  of  American  manufacture 
during  1916  amounted  to  $40,241,640.  This  exceeds  the 
record  year  of  1913  by  more  than  $12,000,000,  or  43  per  cent. 
The  increase  over  1915  was  roughly  $16,000,000  or  65  per 
cent.  'In  comparison  with  1914,  the  increase  was  more  than 
100  per  cent. 

Approximately  half  of  the  1916  exports  was  in  miscel- 
laneous electrical  goods.  The  value  of  this  item  in  1916 
was  $19,740,151,  in  comparison  with  $10,316,528  in  1915  and 
$8,509,468  in  1914.  The  value  of  the  exports  for  almost 
every  item  was  greater  in  1916  than  in  the  previous  two 
years.  Fans,  however,  were  exported  less  in  1916  than  in 
1915,  as  were  arc  lamps  and  carbon  filament  lamps.  Notice- 
able gains  are  found  in  the  export  of  batteries,  insulated 
wire  and  cable,  metal  filament  lamps,  motors,  telephones. 
The  exports  of  generators  were  slightly  larger  in  1916  than 
in  1915.  Up  to  December,  however,  the  export  of  gener- 
ators had  been  running  behind  those  of  the  previous  year. 

December  brought  this  record  year  to  a  close  with  the 
largest  monthly  exports  not  only  in  the  year  but  in  the  his- 
tory of  electrical  shipping.  The  exports  for  the  month  in 
electrical  goods  totaled  $4,746,837.  This  is  in  comparison 
with  $2,177,338  for  December,  1915.  The  gain,  therefore, 
was   considerably   more   than   100   per   cent.     In   December, 


the  exports  of  generators,  meters,  motors,  and  miscellane- 
ous merchandise  were  the  largest  of  any  month  in  the  year. 
In  using  these  figures  for  comparative  purposes,  too  much 
emphasis  cannot  be  laid  on  the  fact  that  here  values  are 
given  only,  and  not  quantities.  It  must  be  remembered  that 
the  prices  of  electrical  goods  in  1916  were  considerably  in 


Articles 


Dm  kmukk 


Batteries 

Generators 

Fans 

Insulated  wire  and  cables. .  . . 
Interior  wiring  supplies,  etc., 

including  fixtures 

Arc  lamps 

Carbon  filament  lamps 

Metal  filament  lamps 

Meters  and  other  measuring 
instruments 

Motors .  .  . 

Telegraph  instruments  (in 
eluding  wireless  apparatus) 

Telephones 

Transformers 

All  other 

Total 


1915 


Calbndab  Ykak 


$110,164  $212,457  $035,522 

116,383  305,759  2,372,816 

20,308  23,422  295,966 

174,886  630,732  1,321,451 


76,967  110,750 

3,392  1,146 

23,945  16,297 

120,998  128,394 


68,463 
233,250 

14,201 

87,722 

50,477 

1,076,182 


102,832 
526,952 

15,654 

301,107 

86,370 

2,284,965 


$2,177,338  $4,746,837 


1915 


591,136 

42,782 
88,025 
278,061 


157,386 
3,300,839 

93,563 

1,251,788 

934,312 

8,599,468 


$19,963,115 


,364,999 
,872,191 
374,649 
,761,609 

882,891 
23,983 
158,815 
865,188 


657,129 
3,278,413 

136,890 

910,623 

737,680 

10,316,528 


$24,341,588 


$2,025,250 

1,876,565 

313,771 

4,943,577 

901,657 

15,467 

129,523 

1,415,562 


884,241 
4,930,396 

209,343 

1,813,969 

1,051,168 

19,740,151 


$40,241,640 


excess  of  those  in  1915  and  previous  years.  While  it  is  un- 
doubtedly true  that  much  of  the  goods  delivered  in  1916  was 
placed  at  prices  that  were  in  effect  before  the  increases 
took  place,  still  a  considerable  quantity  was  shipped  at  very 
high  prices.  It  is  not  doubted  that  the  volume  of  exports 
in  1916  was  greater  than  in  previous  years,  owing  prin- 
cipally to  the  fact  that  German  and  Austrian  goods  were 
shut  out  of  the  world  market.  It  is  no  less  true,  however, 
that  the  excess  of  1916  exports  over  1915  exports  is  con- 
siderably less  than  indicated  by  values.  In  some  items 
where  an  increase  is  shown  by  the  values,  it  is  quite  prob- 
able that,  as  a  matter  of  fact,  the  1916  exports  were  less 
in  volume  of  goods  than  in  1915,  as,  for  instance,  generators 
and  interior  wiring  supplies.  In  some  of  the  others  it  is 
doubtful  how  much  of  the  apparent  increase  is  actual. 
The  accompanying  table  shows  the  figures  sent  out  by 
the  Bureau  of  Foreign  and  Domestic  Commerce,  classified 
according   to   articles. 

COPPER  MARKET  QUIET 

Prices    Nominal,    with    Little    Evidence    of    Buying 
Activity 

Last  week  and  early  this  week  the  copper  market  was 
very  quiet.  Prices  are  still  high  and  nominal.  There  were 
but  few  purchasing  orders.  What  orders  there  were  stipu- 
lated mostly  second  quarter  delivery. 

Nominal  prices  for  electrolytic  were  quoted  on  Tuesday 
as  follows:  February  delivery,  36.5  cents;  March  delivery, 
36.25  cents;  second  quarter,  34.5  cents;  third  quarter,  31.5 
cents;  fourth  quarter,  30.25  cents. 


NEW  YORK  METAL  MARKET  PRICES 

, Feb.  19 .,    , Feb.  26 N 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid         Asked 

Copper                                                £       s     d  £       s     d 

London,  standard   spot 140      0      Of  139      0      0 

Prime  Lake    35.00  to  35.50f  35.00       to  36.00| 

Electrolytic     36.00  to  36. 50f  36.00       to  37.00f 

Casting    32.50  to  33.50t  33.00       to  34.00f 

Copper   wire   base 41.50  to  42. 50t  42.50       to  43.50t 

Lead 8.50  8.50 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Swelter,  spot 10.55  to  10.67  V2  10.67  %  to  10.92% 

Tin.   straits 49.00t  49.87'  .t 

Aluminum,   98   to  99  per  cent.  ..  51.00  to  53. OOt  51.00       to  53~.00t 

OLD  METALS 

Heavy  copper  and  wire 26.00  to  27. 00t  27.50      to  28. 00t 

Brass,  heavy    16.00  to  17.00f  17.50      to  18. 00t 

Brass,   light    13.00  to  13.50f  13.75       to  14. 00t 

Lead,    heavy    7.50  to    7.75f  8.00      to    8.50T 

Zinc,    scrap     7.50  to    7.75f  8.00       to    8.25f 

COPPER  EXPORTS 

Total  tons  to - 24,446 

f  Nominal. 
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NEW   APPARATUS   AND  APPLIANCES 

l  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

I    sed    in    the    Electrical    Field 


Transformers  for  Series 

Lamps  on  Poles 

Transformers  have  recently  been  de- 
veloped  by  the  Westinghouse  Electric 
&  Manufacturing  Company  of  Easl 
Pittsburgh,  Pa.,  which  it  'is  claimed 
render  a  series  direct  lighting  system 
of  distribution  safe,  and  prevent  broken 
lamp  filaments  from  opening  the  series 
circuil  and  putting  a  branch  of  the 
system  out  of  service.  By  the  use  of 
these  transformers  in  the  bases  of  or- 
namental poles,  low-tension  wiring  may 
be  employed  in  the  poles,  thus  making 
the  system  safe  and  less  expensive  to 
install. 

These  safety  transformers,  which  are 
given  the  trade  name  "Luxsolite,"  have 
two  windings  not  inter-connected  and 
therefore  the  lamps  can  be  renewed 
without  danger  to  the  operator  while 
the  circuit  is  alive.  They  are  of  the 
core  type  construction  with  a  case  of 
heavy  sheet  steel.      For  manhole  serv- 


and  duplex  Hush  receptacles  are  made 
of  white  glazed  porcelain  and  rated  al 
660  watts,  250  volts.  The  portions  of 
the  receptacles  exposed  through  the 
apertures    in    the    flush    plates   are    en 


TRANSFORMERS    THAT    ENABLE    LOW    TEN- 
SION    WIRING    TO    BE    USED    ON 
LIGHTING   POLES 

ice  heavy  tinned  pipe  outlets  are  pro- 
vided on  which  a  joint  with  the  lead- 
covered  cable  may  be  wiped.  Small 
feet  are  provided  for  supporting  the 
transformer  in  the  bottom  of  the  pole 
base.  For  overhead  service,  the  leads 
are  brought  out  through  the  bottom  in 
porcelain  bushings,  and  a  strap  is  pro- 
vided on  the  side  for  mounting  on  the 
pole.  Before  shipping,  an  insulation 
test  of  20,000  volts  is  applied  between 
the  primary  and  secondary  windings 
of  each  transformer. 


LEFT— DUPLEX   RECEPTACLE   WITH    STAND- 
ARD ATTACHING  CAP  AND  POLARITY 
CAP   BELOW 
RIGHT— SEPARABLE     MOTOR    ATTACHMENT 
PLUG   AND  CAP  WITH    STANDARD 
PARALLEL    BLADES 

ameled  black,  making  a  surface  which 
does  not  show  soil. 

Each  outlet  is  provided  with  four 
slots  with  protected  contacts — two 
parallel  to  receive  the  blades  of"  the 
standard  parallel  blade  cap  or  polar- 
ity cap — and  two  in  tandem  to  receive 
the  blades  of  the  tandem-blade  cap. 
The  duplex  receptacle  is  the  same  size 
as  the  single  receptacle  but  has  double 
the  number  of  outlets,  thus  allowing  the 
attachment  of  two  electrical  appliances 
from  one  outlet  box.  Large  terminal 
screws  are  provided,  one  pair  taking 
care  of  both  receptacles.  Grooves  in 
the  side  of  the  porcelain  body  accom- 
modate the  conductors  and  prevent 
crowding  in  the  outlet  box. 

The  surface  receptacle  like  the  flush 
receptacles  is  of  glazed  porcelain  with 
concealed  contacts  and  slots  arranged 
to  accommodate  standard  attaching 
caps.     It  is  designed  for  concealed  wir- 


Power  Factor  Correction  and 

Voltage  Regulation 

Equipment 

A  large  amount  of  single-phase  power 
is  purchased  by  the  Pennsylvania  Rail- 
road Company  for  its  twenty-mile  Paoli 
electrification.  This  imposes  unusual 
operating  conditions  on  the  generating 
station  of  the  Philadelphia  Electric 
Company,  from  which  the  power  is  ob- 
tained. Balanced  load  and  high  power 
factor  were,  therefore,  highly  desirable 
features,  while  in  the  case  of  the  Penn- 
sylvania Railroad  Company  voltage 
regulation  was  the  prime  essential.  As 
the  equipment  in  the  generating  station 
only  took  care  of  balancing  the  load, 
additional  equipment  was  necessary  to 
secure  power  factor  correction  and  volt- 
age regulation.  Two  4500-kva.,  single- 
phase,   25-cycle,    11,000-volt,   500-r.p.m 


POWER  FACTOR  CORRECTION   AND  VOLTAGE 

REGULATING  EQUIPMENT  IN  RADNOR 

SUBSTATION 


Standard  Plugs  and 
Receptacles 

Six  electrical  manufacturers  have 
agreed  on  making  standard  plugs  and 
receptacles,  the  attaching  caps  of 
which  can  be  connected  to  the  bodies  of 
any  of  the  several  makes.  In  the  ac- 
companying illustrations  are  shown  the 
C-H  No.  7711  standard  single  flush 
receptacle,  C-H  No.  7721  duplex  flush 
receptacle  and  C-H  No.  7717  surface 
receptacle,  all  recently  brought  out  by 
the  Cutler-Hammer  Manufacturing 
Company    of    Milwaukee.      The    single 


LEFT — SINGLE    FLUSH    RECEPTACLE    WITH 

STANDARD   ATTACHING   CAP 
RIGHT— SURFACE   RECEPTACLE  AND  STAND- 
ARD  ATTACHING  CAP 

ing   and   has    the    same    rating   as    the 
other  receptacles. 

A  polarity  cap  with  parallel  blades, 
one  enlarged  to  fit  a  correspondingly 
enlarged  slot  of  the  standard  plugs  and 
receptacles,  has  also  been  recently 
placed  on  the  market  by  this  company. 


Westinghouse    synchronous    condensers 
were  therefore  installed  in  the  Radnor 
substation    of    the    Railroad    Company, 
each  of  which  was  provided  with  a  125- 
volt,  direct-connected  exciter,  a  single- 
phase,       330-volt,      alternating-current 
starting  motor,   starting  transformers, 
switching     equipment,     and     complete 
Westinghouse  voltage  regulating  equip- 
ment.     The    substation    chosen   was   at 
practically  the  central  point  of  the  load. 
In  addition  to  the  continuous  rating  of 
4500  kva.,  the  condensers  are  guaran- 
teed  to  carry   6000  kva.  for  one  hour, 
and  9000  kva.  for  five  minutes,  to  take 
care    of    the    widely    fluctuating    load 
characteristics  of  single-phase  railroad 
service,  the  latter  rating  being  equiva- 
lent to  15,500  kva.  on  a  three-phase  cir- 
cuit.    As  the   condensers   are   used  on 
single-phase    circuits    the    usual    alter- 
nating-current     self-starting      method 
could   not  be   employed,   and   since  the 
only  power  available  was  single-phase, 
an    alternating-current    motor    of    the 
series    type,    with    suitable    step-down 
transformers,    was    installed    for    each 
condenser.      A  liberal  number  of  taps 
on    the    starting    transformer    assures 
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proper  starting  motor  voltage  over  a 
relatively  broad  range  of  trolley  volt- 
age. 

The  stator  winding  of  the  condensers 
is  of  the  usual  three-phase,  star-con- 
nected type,  two  legs  only  being  used, 
and  to  eliminate  vibration  due  to  the 
widely  fluctuating  single-phase  load,  the 
mechanical  parts  of  the  machines  are 
made  extra  heavy.  The  condensers  are 
connected  through  suitable  switching 
equipment,  direct  to  the  11,000-volt 
trolley  and  ground.  While  the  power 
factor  of  this  kind  of  service  is  neces- 
sarily a  varying  quantity,  due  to  the 
fluctuating  load  and  variations  due  to 
changes  in  train  locations,  in  general 
the  resulting  power  factor  with  the 
maximum  corrective  effect  of  the  con- 
densers will  be  near  unity,  being  raised 
to  this  value  from  approximately  65  to 
70  per  cent. 

By  means  of  Westinghouse  voltage 
regulators  of  the  broad  range  type, 
11,500  volts  is  maintained  on  the  trolley 
at  Radnor  at  no  load,  gradually  drop- 
ping off  with  increases  in  load  to  11,000 
volts  at  maximum  overload.  Two  regu- 
lators are  installed,  each  large  enough 
to  take  care  of  one  or  both  condensers, 
the  source  of  direct  current  required 
being  a  small  generator  mounted  on  the 
outer  bearing  bracket  of  the  starting 
motors.  Each  regulator,  in  addition  to 
performing  its  function  of  voltage  regu- 
lation, will,  in  conjunction  with  tem- 
perature relays  and  coils  located  in  the 
armature  winding  of  the  condensers, 
serve  automatically  to  reduce  the  load 
on  the  condenser  in  the  event  a  certain 
pre-determined  temperature  is  exceeded, 
thus  preventing  dangerous  overloading 
of  the  machines. 


Silvered-Glass  Bowl-Shaped 
Reflector 

The  bowl-shaped  reflector  shown  in 
the  accompanying  illustration  has  been 
designed  by  the  National  X-Ray  Reflec- 
tor Company  of  Chicago,  111.,  for  use 
with  75-watt  Mazda  "C"  lamps.  This 
reflector  completes  the  line  of  one-piece 
silvered-glass  reflectors  for  industrial 
and  commercial  lighting  that  this  com- 
pany has  been  making.  It  is  designed 
in  such  a  way,  however,  that  it  can  be 
used  with  the  60-watt  and  75-watt 
Mazda  "B"  lamps  as  well,  and  for  gen- 


REFLECTOR   FOR   75-WATT   MAZDA   "c" 

LAMPS 

eral  illumination  or  for  localized  light 
from  drop  lamps. 

Other  reflectors  have  already  been  de- 
veloped by  this  company  for  lamps  up  to 
and  including  the  1000  watt.  The  en- 
tire line  is  of  a  deep-bowl  type  that 
practically     conceals     the     lamp     from 


view,  and  spreads  the  light  flux  con- 
siderably. The  reflector  shown  here- 
with ;s  known  as  No.  535. 


Combined  Electric  Table 
Lamp  and  Phonograph 

The  combination  phonograph  and 
electric  lamp  shown  in  the  accompany- 
ing illustration  has  been  developed  by 
the  George  C.  Lynch  Company  of  New 
York,  N.  Y.  The  phonograph  is  con- 
cealed in  the  base  of  the  lamp,  which  is 
so  designed  that  it  will  accommodate 
any  size  records  up  to  the  12-in.  disk. 
When  the  phonograph  is  to  be  played 
the  hood  is  raised,  the  disk  inserted  and 
the  power  turned  on. 

The  disk  is  revolved  by  a  small  motor 
in  the  same  circuit  as  the  electric  light, 
but  controlled  by  a  separate  switch. 
This  arrangement  makes  it  possible 
to  play  the  instrument  when  the  lamp 
is  not  in  use.  Instead  of  using  a  horn 
as   with   some  "talking"  machines,   the 


PORTABLE    LAMP    WITH    MOTOR-OPERATED 
PHONOGRAPH   CONCEALED  IN  BASE 

sound  is  diffused  through  the  stem  of 
the  lamp,  which,  it  is  claimed,  consid- 
erably softens  the  tone.  The  "phono- 
lite,"  as  this  combination  set  is  called, 
is  especially  applicable  where  there  is 
a  limited  amount  of  room  as  in  small 
apartments. 


Light- Weight  Thermo 
Electric  Faucet 

A  water  heater  that  can  be  easily  at- 
tached to  any  plumbing,  that  takes  its 
energy  from  the  most  convenient  lamp 
socket,  and  that  is  easily  operated,  is 
shown  in  the  accompanying  illustration. 
The  apparatus  is  the  product  of  the 
Thermo  Electric  Faucet  Company,  74 
New  Montgomery  Street,  San  Fran- 
cisco, Cal.  The  heating  element  is  al- 
ways submerged  so  that  it  cannot  be 
exposed  to  a  higher  temperature  than 
that  of  boiling  water,  and  is  automatic- 
ally energized  by  the  same  motion  that 


turns  on  the  water.  Since  cold  water 
may  be  drawn  from  the  faucet  without 
heating,  it  is  not  necessary  to  have  a 
faucet  especially  for  cold  water.  The 
heater,  it  is  claimed,  supplies  hot  water 
in  three  seconds,  furnishing  from  1  pt. 
to   1  qt.  a  minute  depending  upon  the 


FAUCET  THAT  FURNISHES   HOT  WATER   IN 
THREE    SECONDS 

temperature  required  and  thus  may  be 
used  for  any  purpose  except  bath  or 
laundry  service.  Weighing  only  a  lit- 
tle more  than  1  lb.,  the  heater  can  be 
carried  by  travelers  and  tourists. 


Iron-Box  Bells  with  Clip 
Connectors 

Iron-box  bells  and  buzzers,  manu- 
factured by  Edwards  &  Company,  Inc., 
140th  and  Exterior  Streets,  New  York 
City,  are  now  being  furnished  with 
Fahnestock  clip  connectors.  They  are 
made  in  three  classes:  One  equipped 
with  a  locking  adjustment  screw  for 
regulating  the  separation  of  the  con- 
tacts; another  does  not  have  this  ad- 
justment, and  a  third  is  the  same  as 
the  second  except  that  the  resistance  is 
5  ohms  instead  of  3.  The  gongs  on 
these  bells  are  riveted  to  the  support 
to  prevent  removal  or  turning.  The 
hammer  rod,  ball  and  armature  are 
made  in  one  piece.  It  is  claimed  that 
there  is  no  space  in  which  foreign  mat- 
ter will  collect  and  interfere  with  oper- 


IRON-BOX   BELLS   AND   BUZZERS   EQUIPPED 
WITH   CLIP  CONNECTORS 

ation  because  the  armature  pivot  is 
near  the  point  where  the  hammer  rod 
passes  through  the  cover,  thus  there  is 
practically  no  motion  allowing  the 
opening  in  the  cover  to  be  almost  the 
same  size  as  the  diameter  of  the  ham- 
mer rod. 
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Small-Capacity  Remote- 
Control  Switch 

I  small  capacity  remote  control 
■witch,  which  nay  be  used  to  (.print. ■ 
one  <>r  more  lamps,  motor-,,  ,..  other 
devices,   requiring   10  amp.  or  le    .   I 


Solenoid- 


DETAILS  OF  REMOTE-CONTROL  SWITCH 

being  manufactured  by  the  Gardner 
Electric  Manufacturing  Company  of 
Bay  Point,  Cal.  These  switches  can  be 
operated  by  hand,  as  well  as  magnetic- 
ally, from  a  push  button.  The  mecha- 
nism is  inclosed  in  a  weatherproof  sheet- 
iron  box,  which  may  be  quickly  attached 
to  any  support.  By  the  use  of  this 
switch,  it  is  claimed,  electrical  appara- 
tus may  be  controlled  at  a  distance 
without  a  heavy  cost  for  conductors  and 
the  copper  loss  in  them.  The  Gardner 
company  is  also  making  a  switch  simi- 
lar to  the  one  illustrated,  that  has  a 
knife  switch  in  place  of  the  ratchet-pull 
switch. 


Motor-Driven  Propeller  Fans 

Propeller  fans  equipped  with  inter- 
changeable round-frame  motors  are 
being  manufactured  by  the  Batterman 
Truitt  Company  of  Chicago.  The  fans 
have  an  outer  retaining  ring,  to  which 


i     ..I taehed    I bi  <■>■    forged     teal    u  no. 
supporting  ths  motoi  ring,    The  motor 

"iiittd    within    the    motor    ring  and 

i  held  rigid  by  three  cap  screws.  The 
wheel  consists  of  a  bored  ami  reamed 
hid.  with  iteel  spokes  securely  riveted 
thereto,     Ths  outer  rim   is  oxy-acety 

lene  welded  and  riveted  t<>  the  blades 

and  spokes.  Tin-  motor  bearings, 
which    are    made    of    ca:  t     hron/.e    alloy, 

have  large  wearing  surface.,  end  are 
self  sligning      a  n  d      Interchangeable. 

Speed  regulators  are  furnished  with  all 
direct  current  fans  IS  in.  in  diameter 
and  larger,  ^ivintf  approximately  .r>() 
per  cent  speed  reduction  below  normal 
by  intermediate  steps.  These  fans  are 
equipped  with  Peerless  motors. 


Development  of  the 
Induction  Relay 

The  placing  of  the  selective  protection 
of  electric  circuits  upon  a  present  scien- 
tific basis  has  been  due  largely  to  the 
efforts  of  F.  E.  Ricketts  of  the  Consoli- 
dated Gas,  Electric  Light  &  Power 
Company  of  Baltimore,  one  of  the 
earliest  practical  investigators  of  the 
subject  of  continuity  of  service.  In  pur- 
suing his  investigations  Mr.  Ricketts 
found  that  mechanically  operated  time 


PROPELLER   FANS   EQUIPPED    WITH    INTER- 
CHANGEABLE ROUND-FRAME  MOTORS 


FIG.   1 — TORQUE  COMPENSATOR  TYPE 

elements  such  as  .bellows,  would  not 
answer  requirements.  Appreciating, 
however,  the  inherent  advantages  and 
accuracy  of  magnetically  damped  in- 
duction relays,  he  used  them  as  a  basis 
in  perfecting  a  relay  equipment  suitable 
for  carrying  out  his  theoretically 
determined  features  of  continuity 
of  service.  In  the  course  of  his 
search  Mr.  Ricketts  found  that 
the  essential  features  necessary  in 
the  satisfactory  operation  of  re- 
lays were  accuracy  of  time-limit 
element  and  definite  -  minimum 
time-limit  at  any  predetermined 
overload.  The  first  was  inherent 
to  the  induction  relay;  the  second 
he  obtained  by  the  use  of  a  satu- 
rating reactance  coil,  now  known 
as  a  torque  compensator,  connect- 
ed with  the  relay  windings. 

The  first  induction  type  of  re- 
lay, according  to  the  Westing- 
house  Electric  &  Manufacturing 
Company,  was  placed  on  the  mar-* 
ket  in  1902.  The  induction  prin- 
ciple of  the  operation  was  the 
same  as  had  been  used  with  great 


uccs      in  tin    company'    alternating' 

current    Integrating  watt  meter     (now 

Wat!    hour     meters)      U,v     sev.-i.il      \.-.n 

prior  to  this  time.    This  earliest  relay 

was  made  in  two  forms,  one  foi  in  being 
Illustrated  In  Pig.  2,  and  even  in  its 
early  design,  it   is  claimed,  was  superior 

in  accuracy,  reliability  and  sensitivity, 

to   relays  operating  on  other   principle 

<  >ne  form  was  Inclo  ted  In  s  round 

While  ths  other  WSJ  Of  open  construc- 
tion designed  for  mounting  on  a  panel 

hoard. 

The     torque     compensator     was     first 
placed    on    the   market    in    1918    by   the 


FIG. 


-EARLIEST      INDUCTION-TYPE 
RELAY 


same  company,  as  a  separate  device  to 
be  used  in  connection  with  the  induction 
relay. 

Since  its  introduction  the  development 
of  the  induction  type  of  relay  has  ad- 
vanced continuously.  It  has  had  various 
forms  and  has  finally  culminated  in  the 
overload  and  the  reverse-power  relay, 
the  torque  compensator  being  included 
self-contained,  as  a  part  of  the  relay. 
The  reverse-power  relay  is  shown  in 
Fig.  3. 

The  adding  of  the  torque  compen- 
sator to  the  relay,  and  other  perfec- 
tions made  at  the  same  time,  marked  a 
distinctive  advance  in  relay  art,  and 
has  established  the  use  of  protective 
relays  as  one  of  the  vital  necessities  in 
the  continuity  of  service. 


MAINFRAME  OF 

WATTMETER 

ELEMENT 


DISK  OF  EXCESS 

CURRENT 

ELEMENT 


OAMPING 
MAGNETS 

FIG. 


3 — LATE  TYPE  REVERSE-POWER  RELAY 
WITH  COVER  REMOVED 
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Trade  Notes 


CAPT.  RICHARD  S.  SATTERLEE,  vice- 
president  of  the  Habirshaw  Electric  Cable 
Company,  Inc.,  died  on  Feb.  15. 

F.  LLOYD  MARK  has  been  appointed 
Western  sales  manager  of  the  Central  and 
near  Western  States  for  the  Stroh  Steel- 
Hardening  Process  Company.  His  offices  are 
at  722   Monadnock  Block,   Chicago. 

UTILITIES  INDEMNITY  EXCHANGE, 
Railway  Exchange  Building,  St.  Louis,  Mo., 
has  changed  its  name  to  the  Utilities  In- 
demnity and  Fire  Exchanges. 

R.  H.  STARR  has  severed  his  connections 
with  the  engineering  staff  of  the  Toronto 
Hydro-Electric  System,  and  has  accepted  a 
position  as  sales  engineer  with  the  sales 
office  of  the  Moloney  Electric  Company  of 
Canada,  Ltd.,   Toronto. 

P.  H.  AFFOLTER  AND  A.  E.  GARLAND, 

who  were  formerly  connected  with  Fair- 
banks, Morse  &  Company,  will  in  the  future 
represent  the  Moloney  Electric  Company  on 
the  Pacific  Coast.  The  office  from  which 
this  business  will  be  handled  is  located  in 
the  Rialto  Building,  San  Francisco,  Cal. 

THE  W.  S.  BARSTOW  MANAGEMENT 
ASSOCIATION,  50  Pine  Street,  New  York 
City,  which  will  supervise  the  management 
of  all  public  utility  properties  controlled  by 
The  General  Gas  &  Electric  Company,  The 
Eastern  Power  &  Light  Comporation  and 
W.  S.  Barstown  &  Co.,  Inc.,  has  been  in- 
corporated. E.  L.  West  has  been  elected 
president  of  the  new  corporation. 

THE  EDISON  LAMP  WORKS  OF  THE 
GENERAL  ELECTRIC  COMPANY,  Har- 
rison, N.  J.,  is  building  a  four-story  brick 
and  reinforced  concrete  addition,  135  x  190 
ft.,  to  its  plant  on  Fifth  Street,  to  cost 
about  $300,000.  An  addition  to  the  com- 
pany's plant  at  Ampere,  three-story,  90  x 
150  ft.,  will  also  be  erected ;  the  cost  is 
estimated  at  $100,000. 

ELECTRIC  MACHINERY  COMPANY, 
Minneapolis,  Minn.,  has  opened  new  of- 
fices in  Boston  and  New  York.  The  Bos- 
ton office  is  in  charge  of  A.  B.  Boynton, 
whose  address  is  161  Devonshire  Street. 
The  Boston  office  will  have  charge  of  the 
entire  New  England  territory.  The  New 
York  office,  situated  at  828  Singer  Building, 
is  in  charge  of  S.  R.  Dresser.  This  office 
will  look  out  for  eastern  New  York  and 
northern  New  Jersey. 

A.  H.  ACKERMAN,  formerly  vice-presi- 
dent and  general  manager  of  the  U.  S. 
Light  &  Heat  Corporation,  and  C.  C.  Brad- 
ford, formerly  sales  manager  of  the  same 
company,  announce  the  formation  of  the 
Bradford-Ackerman  Corporation,  with 
offices  in  the  Forty-second  Street  Building, 
New  York  City,  to  represent  manufacturers 
of  electric  apparatus,  automobile  and  rail- 
way supplies  for  domestic  and  export  trade. 

THE  WESTERN  CONDUIT  COMPANY, 
a  subsidiary  of  the  Youngstown  Sheet  & 
Tube  Company,  and  manufacturer  of  "Buck- 
eye" conduit  and  "Realflex"  armored  cable, 
has  been  dissolved.  The  parent  company 
will  carry  on  the  manufacture  of  these  two 
products  direct.  This  will  be  done  at  the 
same  plant  and  under  the  same  organiza- 
tion as  heretofore,  the  change  causing  no 
disturbance  in  either  the  manufacture  or 
sales  end  of  the  proposition. 

EXPORT  TRADE  DIRECTORY.— The 
fifth  edition  of  the  Export  Trade  Directory 
has  '  been  issued  by  the  Johnston  Export 
Publishing  Company.  17  Battery  Place, 
New  York.  The  work  was  compiled  under 
the  supervision  of  B.  Olney  Hough,  editor 
A  merican  Exporter.  It  contains  536  pages 
and  costs  $5.  The  present  volume  gives 
information  of  great  value  to  every  ex- 
porter. The  material  has  been  presented 
clearly  and  concisely,  and  the  classified 
indexes  and  cross  indexes  will  be  found 
especially  practical. 

AN  INDUSTRIAL  EXPORT  EXPOSI- 
TION AND  CONFERENCE  will  be  held 
from  May  26  to  June  2  in  the  plant  of  the 
Eastern  States  Exposition  at  Springfield, 
Mass.,  as  the  result  of  a  feeling  in  the  manu- 
facturing centers  of  the  eastern  states  and 
New  England  that  something  tangible 
should  be  done  to  fortify  the  industrial  in- 
terests to  meet  conditions  that  will  follow 
the  close  of  the  war  in  Europe.  The 
growth  of  the  export  business  of  this  coun- 
try in  the  last  two  years  has  emphasized 
the  need  of  taking  steps  to  hold  what  has 
been  gained  when  there  shall  again  be  com- 
petition, and  the  coming  export  exposition 
and  conference  will  be  a  move  in  this  direc- 
tion, in  the  opinion  of  the  large  body  of  in- 
dustrial  leaders   and    commercial    organiza- 


tions that  are  promoting  it.     This  is  no  less 
true  of  the  domestic  expansion. 

THE  MOLONEY  ELECTRIC  COM- 
PANY OF  ST.  LOUIS  has  just  completed 
another  extension  to  its  present  plant, 
This  addition  is  twice  as  large  as  the 
company's  old  factory.  In  addition  to 
this  the  company  has  another  factory 
at  St.  Louis  which  contains  three  times 
as  much  floor  space  as  the  old  factory.  The 
total  floor  space  at  present  occupied  by 
the  company  for  the  exclusive  building  of 
transformers  amounts  to  128,000  sq.  ft.  The 
several  plant  extensions  made  during  the 
past  year  have  been  necessitated  on  account 
of  the  company's  rapid  extension  in  busi- 
ness. Its  total  monthly  shipments  at  the 
present  are  approximately  ten  times  what 
they  were  about  a  year  ago.  This  increase 
includes  both  domestic  and  foreign  business. 
In  the  latter  field  the  company  is  making 
striking  strides  and  is  now  shipping  to 
nearly  all  of  the  countries  in  the  world. 

COMMERCIAL  MAP  OF  SOUTH 
AMERICA.  Rand,  McNally  &  Co.,  40  East 
Twenty-second  Street,  New  York,  have  is- 
sued a  new  Commercial  Map  of  South  Amer- 
ica. The  map  is  46  x  66  in.,  and  is  ex- 
ceptionally well  printed  and  arranged.  All 
names  are  in  Spanish  except  those  in  Brazil, 
which  are  in  Portuguese,  and  those  in  the 
Guianas,  which  are  according  to  the  coun- 
tries which  govern  them.  Accompanying 
the  map  is  a  book  containing  a  list  of  all 
cities  and  towns  in  South  America,  with 
latest  census  figures.  The  location  of  all 
towns  shown  on  the  map  are  indicated  by 
cross  reference  index.  The  spellings  in  this 
index  are  those  used  in  the  Postal  Service. 
The  map  and  index  will  be  found  of  value 
to  all  interested  in  South  American  trade. 
The  price  is  $15. 


Trade  Publications 


New  Incorporations 


THE  GILL  GLASS  COMPANY  of  Mill- 
brook,  N.  Y.,  has  been  incorporated  by  J. 
F.  Fitzharris,  E.  C.  Wilson  and  F.  D.  Gill, 
East  York  and  Thompson  Streets,  Philadel- 
phia, Pa.  The  company  proposes  to  manu- 
facture glass,  glassware,  electric  lighting 
appliances,  tools,  etc.  The  company  will 
carry  on  business  with  $335,000. 

THE  SOUTHERN  FEDERAL  WIRE- 
LESS CORPORATION  has  filed  articles  of 
incorporation  under  the  laws  of  the  State 
of  Delaware  with  a  capital  stock  of  $7,- 
000,000  for  the  purpose  of  constructing  and 
maintaining  towers  for  receiving  wireless 
messages.  The  incorporators  are:  Will- 
iam J.  Cullen,  John  F.  Roach  and  Clarence 
E.   Bahm,  all  of  New  York,  N.  Y. 

THE  McDANIEL  &  CAMPBELL  ELEC- 
TRIC COMPANY  of  Springfield,  Ohio,  has 
been  chartered  with  a  capital  stock  of  $25,- 
000  by  William  McDaniel,  Roy  J.  McDaniel, 
R.  E.  McDaniel  of  Springfield;  Carl  Camp- 
bell and  Fred  Campbell  of  Columbus,  Ohio. 

THE  COOKSON-FORESMAN  ELEC- 
TRIC COMPANY  of  Newton,  Mass.,  has 
been  incorporated  with  a  capital  stock  of 
$10,000.  The  directors  are:  W.  B.  Cook- 
son,  president:  Fred  A.  Foresman  of  Ashby, 
treasurer,   and  C.   R.   Metchear. 

THE  CAMPBELL  ELECTRIC  CORPO- 
RATION of  Lynn,  Mass.,  has  been  char- 
tered with  a  capital  stock  of  $5,000.  The 
officers  are:  Lawrence  E.  Gott,  of  Swamp- 
scott.  president:  Fred  R.  Campbell,  treas- 
urer, and  J.   Schwartz,  clerk,  both  of  Lynn. 

THE  CHICAGO  GLASS  SPECIALTY 
WORKS  of  Chicago,  111.,  has  been  organ- 
ized with  a  capital  stock  of  $25,000  by  A. 
C.  Laussen,  Henry  Dupke  and  F.  B.  Yam- 
nicky.  The  company  proposes  to  blow  glass 
in  all  its  branches  by  machinery. 

THE  STIEFVATER  ELECTRIC  COM- 
PANY of  Utica,  N.  Y.,  has  been  incorpo- 
rated by  C  W.  Clare,  A.  C.  and  E.  G.  Stief- 
vater  of  Utica.  The  company  is  capitalized 
at  $15,000  and  proposes  to  do  a  general 
contracting    and    electrical    business. 

THE  EXPERT  DISPLAY  LIGHTING 
CORPORATION  of  New  York.  X.  V..  has 
been  chartered  with  a  capital  stock  of 
$5,000  to  manufacture  and  deal  in  signs. 
devices,  novelties,  machinery  for  distribut- 
ing electricity.  The  incorporators  are:  L. 
Friedman,  H.  C.  Wiley  and  H.  Harris,  Ml 
Nassau  Street,   New  York,   N.  Y. 

THE  AMPER  LOCK  &  SWITCH  COR- 
PORATION of  Buffalo,  N.  Y.,  has  been  in- 
corporated by  W.  H.  Farnsworth,  937  Main 
Street:  A.  L.  Higley,  920  Niagara  Street, 
and  W.  H.  H.  Davenport,  219  Ellicott 
Square,  Buffalo,  N.  Y.  The  company  is 
capitalized  at  $100,000  and  proposes  to  man- 
ufacture locks,  switches,  electrical  machin- 
ery, etc. 


PNEUMATIC  EJECTOR.—  The  Yeomans 
Brothers  Company,  231  Institute  Place, 
Chicago,  111.,  is  distributing  bulletin  No. 
P-4000,  descriptive  of  the  Shone  system 
pneumatic  ejectors  for  automatically  rais- 
ing sewage  and  drainage  from  basements 
below  street  sewer  level,  municipal  sewer- 
age  systems,    etc. 

CLAY  PRODUCTS.— The  Laclede-Christy 
Clay  Products  Company  of  St.  Louis,  Mo., 
is  distributing  its  January  issue  of  the  L-C 
bulletin,  giving  information  regarding  its 
clay  products. 

CALL  SYSTEM. — The  Autocall  Company 
of  Shelby,  Ohio,  has  recently  issued  a  well- 
ihustrated  bulletin  descriptive  of  its  auto- 
tall  system.  This  is  an  electrically  oper- 
ated audible  signaling  service,  the  purpose 
of  which  is  to  promptly  locate  any  of  the 
heads  or  important  members  of  an  organ- 
ization without  disturbance  to  any  but  the 
party   wanted. 

LAMPS.— The  Franklin  Electric  Manu- 
facturing Company  of  Hartford,  Conn.,  is 
distributing  a  leaflet  entitled,  "Disarm  the 
Darkness."  This  folder  is  descriptive  of  the 
Franklin  Mazda  lamps. 

TROLLHATTAN  CANAL.— Two  hand- 
some books  describing  and  giving  the  his- 
tory of  the  Trollhattan  Canal  of  Sweden 
have  been  received.  These  two  volumes 
show  care  in  preparation  and  are  well 
illustrated. 

AUTOMOBILE  ACCESSORIES.  —  The 
Benjamin  Electric  Company  has  issued  a 
twenty-four  page  catalog  illustrating  and 
describing  such  automobile  accessories  as 
horns,  push  buttons,  dry-battery  cases, 
lamp  regulators,  speedometer  lamps,  mag- 
neto magnetizers,  garage  lighting  equip- 
ment and  tools. 

INSTRUMENTS.  —  Ampere-hour  metem 
are  described  and  illustrated  in  Bulletin  No. 
45  now  being  distributed  by  the  Sangamo 
Electric  Company  of  Springfield,  111. 

ELECTRICAL  INSTRUMENTS.  —  The 
Harvard  Electric  Company,  525  West  Van 
Buren  Street,  Chicago,  111.,  manufacturers 
of  ammeters,  voltmeters,  and  battery  indi- 
cators, have  just  issued  a  new  catalog,.  No. 
25,  illustrating  and  describing  its  instru- 
ments. 

LAMPS. — The  Faries  Manufacturing 
Company,  Decatur,  111.,  is  distributing  an 
illustrated  leaflet  of  its  Verdelite  desk  and 
piano  lamps. 

FANS. — The  Robbins  &  Myers  Company 
of  Springfield,  Ohio,  has  recently  prepared 
Catalog  No.  1106  descriptive  of  its  electric 
fans  for  alternating  and  direct-current  cir- 
cuits. 

HEATING  PAD.— The  Standard  electric 
heating  pad  is  illustrated  and  described  in 
a  leaflet  now  being  distributed  by  the 
Standard  Electrical  Appliance  Company  of 
Beverly,  N.  J. 

REFLECTORS. — Bulletin  No.  15-22,  de- 
scriptive of  steel  reflectors  for  industrial 
lighting,  has  just  been  issued  bv  Harvev 
Hubbell,  Inc.,  Bridgeport,  Conn. 

AIRCRAFT  ENGINE. — The  Packard 
Motor  Car  Company  of  Detroit,  Mich.,  has 
prepared  an  illustrated  bulletin  descriptive 
of  its  aircraft  engine. 

GRINDERS. — The  Van  Dorn  Electric 
Tool  Company  of  Cleveland,  Ohio,  has  is- 
sued an  illustrated  leaflet  descriptive  of  its 
electric  grinders. 

TRUCKS. — The  General  Motors  Truck 
Company  of  Pontiac,  Mich.,  is  distributing 
issue  No.  15  on  truck  talks. 

FANS. — The  Knapp  Electric  &  Noveltv 
Company,  511  West  Fifty-first  Street,  New 
York,  X.  Y.,  has  prepared  a  leaflet  descrip- 
tive of  its  tans  for  110  volts  and  for  bat- 
tery  service. 

SEWING  MACHINES.— The  Western 
Electric  Company,  Inc.,  is  distributing  illus- 
trated lcatlet  descriptive  of  its  complete  line 
of  portable  sewing  machines.  There  are 
three  types  in  this  line,  the  vibrator  type, 
the  rotary  type  and  the  automatic  type. 

CONSTRU<  Tlox  ENGINEERS.— "The 
Puzzle  of  Prosperity  and  Its  Solution"  is 
the  title  of  a  carefully  prepared  and  well- 
illustrate,!  bulletin  now  being  distributed  bv 
w  S.  Barstow  &  Company,  Inc.,  50  Pine 
Street.  New  York.  X.  Y.  The  book  contains 
photographs  of  some  of  the  construction 
work  accomplished  by  this  engineering  and 
construction  company. 

MOTOR  GENERATORS. — Bulletin  No. 
1001  descriptive  of  self-operating  generat- 
ing units  has  been  issued  by  the  S.  V.  M. 
Sales  CorDoratiorr,  1765  Broadwav.  New 
York.   N.   Y. 


Ill 


E  l.  E  CTRICAL    WORLD 


Vol.  69,  No.  9 


.\rw  England 


BANUOR,    mi        Tl  Railwfc)    I 

■  .    i  lomp  i  n\    li   planning    !•■   erecl    an 

.  let  hi.     ii  urn n    line    fi  om    thi 

w  •  >i  ih.    \ i  iid    Mil  ford      i.i ■    i"    the 

plan)    .'i    i  hi  Manufacl  m  ln|   ( Join 

i ■ . ■  ti \    .it    Lincoln,    with    whom    ii    baa   con 

I     tO    NUpplj        '     III'  I'll.'    .  .■    I     ..I     III. 

line  i  d  .ii  aboul 

BID!  >EF<  iRD,  M  E      Plana  ore  being  oon 
aldered    bj     the    Clark    I'owei    Companj    of 
Daytoi  llary  of  I  he  i  'epp  ireil  Manu 

f.ui in  mi;  Company,  for  the  construction  of 
.i  hydroelectric  power  plan!  on  1 1 1 .  -  Saco 
i;i\.  i  near  Union  Palls,  i"  supply  energy 
for   iii.-   Pepperell   and    iork    M 

in  >i  \  i  (KB,  m  U3S  altar  noting  the 
need  of  manj  Improvementa  at  the  munici- 
pal electric  light  plant,  John  .1  Klrkpatrlck, 
manager  >ii  ii"  gaa  and  electric  depart- 
ment, recommenda  In  hia  annual  report  tha 
construction  of  an  entirely  new  plant  along 
tin-  river  front  somewhere,  rather  than 
making  tha  Improvementa  sum 
Among  til.-  new  machinery  needed  are  a 
ii, w  Bcrubber.  exhauster,  condenser,  two 
extractors  ami  station  meter.  The  electric 
plant  needs  additional  <'>>ai  storage  capacity 
.mil  new  boilers. 

NORTH  DANA,  mass      The  power  houae 
of  the  North  Dana  Electric  Light  Company 
was  recently   destroyed   by   Are,  causing  a 
loss  of  about   |2,000.      The   town   is  at   pies 
(.•nt  without  electrical  Bervlce, 

PROVIDENCES,  U.  I. — Bids  will  be  re- 
celved  at  the  office  of  the  city  clerk,  City 
Hall.  Providence,  until  March  12,  for  fur- 
nishing an  8,000,000-gal.  pumping  unit  at 
the  Mount  Hope  pumping  station  Further 
information  may  he  obtained  at  the  ollice 
of  the  city  engineer,  cits  Hall.  W.  C. 
Pelkej    is  cltj    clerk. 
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Middle  Atlantic 

P.AIXBRIDGE.  N.  Y. — The  Public  Serv- 
ice Commission  has  granted  the  Standard 
Light.  Heat  &  l'ower  Company  of  Unadilla 
permission  to  construct  an  electric  plant 
and  exercise  a  franchise  in  the  town  of 
Bainbridge. 

BUFFALO,  N.  Y. — Preparations  are  be- 
ing made  by  the  Buffalo  General  Electric, 
Postal  Telegraph,  'Western  Union  Telegraph 
and  .New  York  Telephone  Companies  to 
place  their  wires  in  underground  conduits 
in  accordance  with  city  ordinances.  An 
appropriation  will  be  asked  by  Arthur  W. 
Kreinheder,  commissioner,  for  an  appro- 
priation to  bury  all  police  and  fire  depart- 
ment wires  in  conduits  constructed  by  these 
companies. 

HEMPSTEAD.  N.  Y. — The  Nassau  Light 
&  l'ower  Company  of  Mineola  is  negotiat- 
ing with  the  village  officials  for  a  contract 
for  lighting  the  streets  of  the  village.  Gas 
is  now  used. 

NEW  YORK.  X.  Y. — Bids  will  be  re- 
ceived by  Robert  Adamson,  fire  commis- 
sioner. Eleventh  Floor,  Municipal  Building, 
Xew  York  City,  until  March  9  for  furnish- 
ing 1400  twin  fire  alarm  posts.  Bids  will 
also  be  received  at  the  same  time  and 
place  for  upper  parts  for  161  fire  alarm 
posts.  Blanks  and  further  information  may 
lie  obtained  at  the  office  of  the  Fire  Depart- 
ment. Eleventh  Floor,  Municipal  Building, 
upon   deposit  of  $5. 

NEW  YORK,  N.  Y. — The  Metropolitan 
By-1'roducts  Company,  52  Vanderbilt  Ave- 
nue. Xew  York  City,  has  awarded  the  wir- 
ing contract  for  its  plant  at  Lake  Island, 
Staten  Island,  N.  Y.,  to  Louis  Kalischer, 
U'lTi  Myrtle  Avenue,  Brooklyn.  The  plant 
will  be  equipped  with  2200  hp.  in  motors 
and  about  100  kw.  in  interior  and  flood 
lighting.  This  is  a  three-phase,  60-cycle, 
44  0-volt  installation. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
it  the  office  of  Robert  Adamson.  fire  com- 
missioner, eleventh  floor,  Municipal  Build- 
ing. Xew  York  City,  until  March  ,"i  for  fur- 
nishing and  installing  underground  lead- 
covered  cables  and  appurtenances  for  Rock- 
away  Improvement,  borough  of  Queens. 
Blank  forms  and  further  information  may 
be  obtained  at  the  office  of  the  Fire  De- 
partment, upon  deposit  of  $5. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Board  of  Trustees  of  Bellevue 
and  Allied  Hospitals  in  the  office  of  the 
general  medical  superintendent,  Bellevue 
Hospital  (entrance  415  East  Twenty-sixth 
Street)  until  March  5  for  furnishing  and 
installing  lighting  fixtures  for  the  out- 
patient department  at  Gouverneur  Hospital, 
situated  at  Front  Street  and  Gouverneur 
Slip,  borough  of  Manhattan.  Blank  forms 
and  further  information  may  be  obtained 
at  the  office  of  the  chief  clerk  and  auditor, 
400  East  Twenty-ninth  Street,  Xew  York 
City. 

REXSSELAER,  X.  Y .— A  movement  has 
been  started  by  local  business  men  for  the 
installation  of  an  ornamental  lighting  sys- 
tem on  Broadway. 


TOMPKINSV1LLE,  N.  Y  Plans  are 
being  considered   bj    the   i  llchmond  l  .ight  <V 
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to  supply   light    and   power  service. 
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Electric  Llghl  A  Power  Company  franchises 
to  operate  In  Montgomerj  and  Crawford, 
i  irange  County. 

A  i.'i'i  M  ».\  \.  P  \      The  Penn  Central 
,\.    i  'ow  er  •  lompahy  contempts  tea   thi 
tiou   of   an   electric   transmission   Una   from 
Warriors     Ridge     to     Lewlstown,     l" 
about   1150.000. 

AL.TOONA,  PA      The  Penn  Central  Light 
&    l'ower  Company   will  duplicate   its  high 
tension       transmission       line       in       <  'ambria 
Counts     at     a     cost     Of    about     156,000.       The 

proposed  Una  will  be  extended  from  the 
ni. Btatton  at  Collinsville  to  Cresson  and 
thence    to    Ashville. 

ERIE,  PA, — The  construction  of  a  new 
lighting    and     heating    plant,     at     a    cost    of 

about    fl, ,000,    IS   under  consideration   by 

the  Erie  Lighting  Company.  Negotiations 
are  under  way  for  the  purchase  of  a  site 
for  the  proposed  plant.  Fred  B.  Hofft  Is 
vice-president  and  general  manager. 

PHILADELPHIA,  PA.— Work  has  begun 
on  the  erection  of  the  high-tension  line, 
which  will  connect  the  power  house  at 
Twenty-sixth  and  Christian  Streets  with 
the  plant  of  the  Beacon  Light  Company, 
now  under  construction,  in  South  Chester. 
The  cost  of  the  transmission  line  is  esti- 
mated at  $300,000.  The  entire  development 
undertaken  in  Chester,  including  the  con- 
nection with  Philadelphia,  will  cost  about 
$6,000,000. 

SUMMIT  HILL,  PA.— The  installation  of 
a  new  fire  alarm  system  is  under  considera- 
tion by  ,the  borough  officials. 

SWISSVALE,  PA.— The  plant  of  the 
Union  Switch  &  Signal  Company  at  Swiss- 
vale,  recently  destroyed  by  fire,  will  be  re- 
built at  once.  The  new  plant  and  equip- 
ment will  cost  about  $6,500,000.  The  loss 
by  the  fire  was  about  $4,200,000. 

GARFIELD,  X.  J.— Bids  will  be  received 
by  the  Mayor  and  Borough  Council  of  Gar- 
field until  March  9  for  furnishing  and  in- 
stalling pumping  equipment  as  follows: 
(1)  Two  air  compressors  for  air  lift  pump- 
ing system:  (2)  one  110-hp.  horizontal 
tubular  boiler:  (3)  one  air  receiver. 
Specifications,  etc.,  may  be  obtained  at  the 
office  of  Anton  L.  Petterson,  borough  engi- 
neer. Post  Office  Building,  Passaic,  X.  J. 

JERSEY  CTTY,  N.  J.— The  Public  Serv- 
ice Electric  Company  has  applied  to  the 
City  Commission  for  a  fifty-year  franchise 
for  an  underground  conduit  system  in 
Jackson    Avenue. 

JERSEY  CITY,  N.  J. — The  Ocean  Avenue 
Business  Men's  Association  is  negotiating 
with  the  City  Commission  for  the  installa- 
tion of  a  new  street  lighting  system  on 
Ocean  Avenue,  Greenville. 

JERSEY  CITY,  N.  J.— Plans,  it  is  re- 
ported, are  being  perfected  by  the  Erie 
Railroad  Company  for  equipping  its  Green- 
wood Lake  branch  from  Jersey  City  to 
North  Newark  and  vicinity  for  electrical 
operation. 

NEWARK.  X.  J — The  Board  of  Free- 
holders, it  is  reported,  has  authorized  a 
call  for  bids,  to  be  received  on  March  15, 
for  four  new  boilers  at  Overbrook  Hospital. 

PERTH  AMBOY.  N.  J.— Negotiations  are 
under  way  between  the  Public  Service 
Electric  Company  and  the  Board  of  Alder- 
men relative  to  franchise  applications  for 
the  installation  of  underground  conduits 
on  several  streets.  The  company  proposes 
to   place   its  overhead  wires  underground. 

PRINCETON,  N.  J.— The  Borough  Coun- 
cil is  considering  the  installation  of  ad- 
ditional   new   street   lamps. 

SBWELL,  N.  J. — The  Township  Commit- 
tee has  authorized  the  town  clerk  to  ob- 
tain estimates  of  cost  for  the  installation 
of  an  electric-lightine:  system  for  both 
street  and  residential  lighting. 

TRENTON,  X.  J— The  Chamber  of  Com- 
merce will  co-operate  with  the  City  Com- 
mission for  the  installation  of  the  proposed 
ornamental  lighting  system  in  the  business 
district  and  improvements  in  other  sec- 
tions. 

WOODBURY.  X.  J. — The  Borough  Coun- 
cil is  considering:  the  installation  of  an 
electric  street  lighting  system  to  replace 
the  gas  lamps  now  in  use. 
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WINCHESTER.   \  A—  In  a  decision  hand- 
ed down   bj    the   Berkeley  County  Court  in 
to    thi    franchise   for   the   Northern 

Virginia  Power  Company  of  Winchester,  to 
tnd  maintain  electric  transmission 
lines  along  various  roads  in  Berkeley  Coun- 
ts, the  company  is  given  the  privili 
building  and  operating  lines  in  Berkeley 
County. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  for 
furnishing  at  the  various  navy  yards  and 
naval  stations  supplies  as  follows:  Wash- 
ington, D.  C,  Schedule  76'J — 200  altimeters: 
Schedule  770 — one  vertical  milling  machine. 
New  London,  Conn.,  Brooklyn,  N.  Y.,  Sched- 
ule 773 — nine  portable  lead-burning  outfits. 
250  storage  battery  testing  outfits.  Brook- 
lyn, N.  Y.,  Mare  Island,  Cal.,  Schedule  765 
— two  distilling  plants.  Mare  Island,  Cal., 
Schedule  767 — four  lubricating  oil  pumps; 
Schedule  766-767 — 12  air,  condenser  and  teed 
pumps;  Schedule  752 — 9725  lb.  steel  wire 
rope;  Schedule  758 — 57,000  lb.  class  "C" 
angle  steel,  137,500  lb.  class  "B"  boiler 
plate  steel.  Brooklyn,  N.  Y.,  Schedule  749 
— one  motor  delivery  wagon.  Application 
for  proposal  blanks  should  designate  the 
schedule  desired  by  number. 


North  Central 

CHEBOYGAN,  MICH. — Plans  have  been 
prepared  by  Gardner  S.  Williams,  134  South 
LaSalle  Street,  Chicago,  111.,  it  is  reported, 
for  rebuilding  the  hydroelectric  power  plant 
owned  by  the  Cheboygan  Electric  Light  & 
Power  Company. 

GREENFIELD,  MICH. — Bids  will  be  re- 
ceived at  the  office  of  Leon  W.  Webster, 
secretary  school  district  No.  1,  Highland 
Park,  P.  O.,  Mioh.,  until  March  19  for  ad- 
dition to  Greenfield  Park  School  in  Green- 
field Township,  separate  bids  to  be  sub- 
mitted on  general  contract,  electrical  work, 
plumbing  and  heating.  Copies  of  plans  and 
specifications  may  be  obtained  at  the  office 
of  Edward  C.  Van  Leyen  and  Edward  A. 
Schilling,  H.  J.  Keough,  architects,  Union 
Trust  Building,  Detroit,  upon  deposit  of 
$15. 

MONROE,  MICH. — At  a  special  election 
to  be  held  in  March  the  proposal  to  issue 
bonds  for  the  construction  of  a  new  plant 
or  to  grant  a  franchise  to  either  the  De- 
troit Edison  Company  or  the  Toledo 
(Ohio)  Railway  &  Light  Company  to  enter 
the  city  to  supply  electricity  to  private 
manufacturing  plants  will  be  submitted  to 
the  voters.  The  cost  of  a  new  plant  is  esti- 
mated at  more  than  $100,000. 

TEKOXSHA,  MICH.— The  local  electric 
plant,  owned  by  the  Warner  Electric  Light 
Company,  has  closed  down,  leaving  the 
village  without  electrical  service.  The  com- 
pany offered  to  sell  the  plant  to  the  village 
but  the  offer  was  refused.  The  plant  was 
not  self-supporting. 

WHITEHALL,  MICH.  —  The  Frugal.- 
Power  Company  will  erect  an  electric  trans- 
mission line,  10  miles  long  in  the  spring, 
and  also  rebuild  its  dam  at  Hesperia,  Mich., 
installing  new  wheels  and  generators.  F. 
H.  Speese  is  secretary  and  manager. 

BELLEVILLE,  OHIO. — The  Guinsler 
Electric  Light  &  Power  Company  of  Junc- 
tion City  has  recently  been  granted  a  new 
35-year  franchise  in  Belleville,  and  also  a 
new  street-lighting  contract  for  ten  years, 
effective  as  soon  as  the  company  installs  a 
new  circuit.     W.  E.  Guinsler  is  manager. 

BLOOM  VILLE,  OHIO.— The  village  of 
Bloomville  has  abandoned  the  project  of 
establishing  a  municipal  electric  plant  and 
will  probably  contract  with  a  private  com- 
pany, probably  the  Ohio  Light  &  Power 
Company,  whose  high-tension  line  passes 
through    the   town. 
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CINCINNATI,  OHIO. — Bids  will  be  re- 
ceived by  the  Commissioners  of  Hamilton 
County,  Court  House,  Cincinnati,  until  Mar. 
21,  for  construction,  including  heating, 
plumbing,  ventilating  apparatus,  electric 
work,  for  new  women's  receiving  cottage 
for  Longview  Hospital.  The  work  includes 
erection  of  power  plant  in  connection  with 
building.  Elzner  and  Anderson,  Ingalla 
Building,  Cincinnati,  are  architects. 

CLEVELAND,  OHIO. — Kids  will  be  re- 
ceived at  the  oflice  of  commissioner  of  pur- 
chases and  supplies,  City  Hall,  Cleveland, 
until  March  9  for  laying  cable  under  Cuya- 
hoga River  at  Jefferson  street  bridge.  S] 
ciflcations  may  be  obtained  upon  applica 
tion  to  the  bridge  engineer. 

CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived  at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  March  9,  for  one  150-hp.  gas 
engine-driven  generating  unit  for  the  divi- 
sion of  infirmary,  Warrensville,  Ohio,  de 
partment  of  public  welfare.  Specifications 
may  be  obtained  on  application  to  the  office 
•of  "the  secretary  to  the  director  of  public 
welfare,  327  City  Hall. 

HAMILTON,  OHIO. — Plans  are  being 
considered  by  city  officials  for  extensions 
and  improvements  to  the  municipal  electric 
light  plant.  The  cost  is  estimated  at 
$50,000. 

LIMA,  OHIO. — The  contract  for  electric 
wiring  for  the  illumination  of  the  ten  grade 
schools  has  been  awarded  to  Heed  Brothers 
of  Lima.  The  work  must  be  completed  by 
May  15. 

NKW  LONDON,  OHIO. — Bids  will  be  re- 
ceived by  the  clerk  of  board  of  public 
tirs,  New  London,  until  March  12,  for 
construction  of  water-works  system,  con- 
sisting of  5.7  miles  of  8,  6,  and  4-in.  cast- 
iron  pipe,  together  with  necessary  valves 
and  hydrants,  two  high-service  pumps  and 
motors,  concrete  receiving  well  and  a 
50,000-gal.  elevated  tank  and  tower.  I'lans 
and  specifications  may  be  seen  at  the  office 
■of  the  Board  of  Public  Affairs  or  may  be 
obtained  at  the  office  of  Philip  Burgess,  con- 
sulting engineer,  Columbus,  Ohio,  upon  de- 
posit of  $5. 

NEWTON  PALLS,  OHIO. — The  Village 
Board,  it  is  reported,  has  awarded  a  con- 
tract for  the  installation  of  a  new  lighting 
system.  Energy  to  operate  the  system  will 
be  purchased.  The  village  has  been  with- 
out electrical  service  several  months. 

PIQUA,  OHIO. — Specifications  are  being 
prepared  under  the  supervision  of  Chief 
C'oulfield  of  the  fire  department  for  the 
installation  of  a  new  fire-alarm  system.  A 
new  police  telephone  system  may  be  pro- 
vided for  at  the  same  time. 

TROY,  OHIO. — Plans  are  being  con- 
sidered for  merging  the  municipal  electric- 
light  plant  and  water-works  system  in  con- 
nection with  increasing  the  output  of  the 
power  plant.  A  new  location  and  complete 
reconstruction  for  both  plants  may  be  de- 
cided upon.  The  Richards  Engineering 
Company  of  Columbus  is  consulting  engi- 
neer. 

YOUNGSTOWN,  OHIO.  —  Preparations 
are  being  made  by  the  Republic  Iron  & 
Steel  Company  for  equipping  its  finishing 
liepartments  for  electrical  operation,  energy 
to  be  generated  at  Haselton,  where  large 
quantities  of  furnace  gas  are  produced, 
which  will  be  used  for  fuel  to  supply  power 
to  operate  the  generators. 

CHAV1ES,  KY. — The  Coneva  Coal  Cor- 
poration contemplates  the  installation  of  a 
steam-driven  electric  plant  and  would  like 
to  receive  prices  on  a  125-kw.  belt-driven 
generator,  new  or  second  hand.  Lee  Con- 
gleton   is  manager. 

COVINGTON,  KY. — The  City  Council  has 
engaged  G.  Hornung,  Woosack  Building, 
Newport,  engineer,  to  prepare  plans  for  the 
proposed   municipal   electric-light  plant. 

KDMONTON,  KY.— The  installation  of  an 
electric-light  plant  in  Edmonton  is  reported 
to  lie  under  consideration. 

ELKTON,  KY. — The  local  electric  light 
plant  has  been  purchased  by  the  South 
Kentucky  Power  Company  of  Guthrie.  A. 
P.  Trimble  of  Guthrie  is  vice-president  and 
general  manager  of  the  South  Kentucky 
Power  Company. 

PADUCAH,  KY.— H.  T.  Ward  and  F.  L. 
Wilcox,  electrical  engineers  of  St.  Louis, 
Mo.,  have  advised  Mayor  Burns  and  the 
City  Commissioners  that  the  project  to  es- 
tablish a  municipal  electric  plant  to  supply 
electrical  service  throughout  the  entire  city 
would  probably  call  for  a  new  installation. 
It  was  proposed  to  enlarge  the  present 
municipal  electric  plant,  which  furnishes 
the  street-lighting  service,  to  supply  elec- 
tricity for  commercial  and  residential  light- 
ing. The  commission,  it  is  stated,  will 
have  surveys  made  and  an  estimate  of  cosl 
of  a  plant  with  a  view  of  issuing  bonds  for 
same. 

WALTON,  KY. — The  local  electric-light 
plant,  owned  by  E.  L.  Kelly,  was  recently 
destroyed  by  fire,  causing  a  loss  of  about 
$5,500. 


NAPPANEE,  IND. — The  Hawks  Electric 
Company  of  Goshen  has  submitted  a  pro- 
posal to  the  Board  of  Town  Trustees  for 
the  purchase  of  the  municipal  electric-light 
plant.  Plans  have  been  prepared  for 
equipping  the  plant,  but  some  of  the  tax- 
payers are  in  favor  of  selling  the  property. 
SHERIDAN,  IND.— The  Sheridan  Water, 
Light  &  Heat  Company  lias  petitioned  the 
Public  Service  Commission  for  authority 
to  issue  $10,000  in  bonds,  the  proceeds  to 
be  used  for  extensions  to  its  electrical 
plant    and    for    ice    storage    facilities. 

CHICAGO,  ILL. — The  removal  of  all 
overhead  telephone,  telegraph  and  electric 
Wires  lias  been  recommended  by  a  sub- 
committee of  the  City  Council  gas,  oil  and 
electric  light  committee.  The  cost  of  plac- 
ing the  wires  underground  is  estimated  at 
between  $2,000,000  and  $3,000,000.  The  cost 
to  the  Sanitarv  District  is  placed  at 
$400,000  and  to  the  city  Of  Chicago  at 
$300,000.  The  proposed  measure  exempts 
the  trolley   lines. 

LENA,  ILL. — The  Lma  Electric  Light 
&  Power  Company  expects  to  be  in  the 
market  in  the  early  spring  for  material 
to  erect  16  miles  of  33,000-volt,  three-phase 
electric  transmission  line,  two-pole  type, 
substations,  one  200-kva.  generating  unit 
complete,  with  switchboard  for  same  ;  also 
distribution  line  for  street-lighting  system, 
consisting  of  about  95  series  6.6-amp. 
lamps.  The  comoany  also  contemplates  re- 
insulation  of  8  miles  of  single-phase,  6600- 
volt  line  to  three-phase,  33,000-volt  line. 
G.  W.  Benfer  is  manager. 

SI'HINGPIELD,  ILL. — If  the  present 
plans  of  the  City  Council  in  regard  to  the 
Centennial  Civil  Improvement  scheme  are 
carried  out  additional  expenditures  of  ap- 
proximately $900,000  by  the  Springfield  Gas 
&  Electric  Company  and  the  Springfield 
Consolidated  Railway  Company  will  ba 
necessary.  The  work  will  include  ducts 
and  manholes  for  underground  wire  system, 
to  cost  about  $98,000  ;  cables  for  under- 
ground system,  $300,000 ;  street  railway 
company's  share  of  paving,  $89,069  ;  rail- 
way construction  work,  labor,  etc., 
$23*3,203  ;  replacement  and  overhauling 
steam,  hot  water  and  gas  mains  on  repaved 
streets,  $100,000,  and  seven  new  "pay 
within"  cars  $40,000.  A.  D.  Mackie  is  gen- 
eral  manager. 

ASHLAND,  WIS. — The  L.  E.  Meyer  Com- 
pany of  Chicago,  111.,  has  assumed  control 
of  the  holdings  of  the  Appleyard  interests 
in  Wisconsin  and  Northern  Michigan,  which 
include  the  Ashland  Street  Railway  Com- 
pany, the  Ashland  Power  Company  and 
the  Ironwood  &  Bessemer  Railway  &  Light 
Company.  The  headquarters  of  the  com- 
pany will  remain  in  Ashland. 

BEAVER  DAM,  WIS.— The  Wisconsin 
Telephone  Company  contemplates  placing 
its  local  overhead  wires  in  underground 
conduits,  at  a  cost  of  about  $25,000. 

i:\ANSVILLE,  WIS. — The  city  of 
Evansville  has  placed  contract  for  300  hp. 
in  boilers,  to  be  delivered  May  1,  for  the 
municipal  electric-light  plant.  E.  S.  Cary 
is   superintendent. 

FOND  DU  LAC,  WIS. — The  Kelsey- 
Brewer  Company  of  Grand  Rapids,  Mich., 
is  negotiating  for  the  purchase  of  the  prop- 
erties of  the  Eastern  Wisconsin  Railway 
&  Light  Company  of  Fond  du  Lac  and  the 
Winnebago  Traction  Company  of  Oshkosh, 
which  include  the  traction  lines  at  Fond  du 
Lac  and  Oshkosh,  gas  and  electric  prop- 
erties in  this  city,  the  interurban  lines  and 
water  power  rights  in  Marathon  and  Lang- 
lade Counties,  Improvements  involving  an 
expenditure  of  about  $700,000  are  contem- 
plated, including  the  erection  of  a  new  gas 
plant  in  Fond  du  Lac  in  a  new  location  and 
improvements  to  the  local  power  plant. 
Joseph  H.  Brewer  of  Grand  Rapids,  Mich., 
is  president  and  general  manager  of  the 
K.l  icy-Brewer  Company. 

MELLEN,  WIS.— Within  the  next  six 
months  the  Mellen  Water  &  Light  Com- 
pany expects  to  purchase  one  or  two  hori- 
zontal water  wheels,  steel  flume  and  har- 
ness, and  a  generator  with  a  rating  of 
about  150  kva.  for  direct  connection, 
and  also  an  engine  of  about  150  hp.  A.  W. 
Pribnow  is  president  and  manager. 

OSHKOSH,  WIS. — A  committee  has  1 n 

appointed   to   consider   the   question   of   im- 
proving the  electric-lighting  syi 

RIPON,  WIS.- -The  Ripon  Light  &  Water 
Company  contemplates  the  erection  of  loo 
miles  of  electric-  transmission  lines  from 
Portage  to  Beaver  Dam  and  neighboring 
towns   this   spring. 

UNION  GROVE,  WIS. — The  power  plant 
of  the  Union  Grove  Electric  Light  &  Water 
Company  was  recently  destroyed  by  an  ex- 
plosion, causing  a  loss  of  about  $12,500 
The  plant,  it  is  understood,  will  be  rebuilt 
at    once.      William   Hardy    is   proprietor. 

WATERLOO,  WIS. — The  Council  has  ap- 
propriated $4,000  for  extensions  and  im- 
provements to  the  municipal  electric-light 
plant. 


WHITEWATER,    WIS.— The   City    Coun- 
cil   contemplates    rebuilding    its    electrical 
distributing    system    at    a    cost    of    about 
00.      The   present   wire   is   too   small   to 
carry  the  load. 

BENSON,  MINN. — Plans  are  being  pre- 
pared for  remodeling  the  municipal  electrlo 
lighting  system  from  direct  to  alternating 
current,  W.  E.  Skinner,  714  Plymouth 
Building,  Minneapolis,  is  consulting  engi- 
neer. 

DEER  RIVER,  MINN.— The  property  of 
the  Everton  Llectric  Light  &  Power  Com- 
pany has  been  purchased  by  R.  M.  Dungan 
and  H.  E.  Griswold  of  Eveleth.  The  new 
owners,  it  is  understood,  will  make  im- 
piovements  to  the  plant  and  establish  a 
2  I -hour  service.  The  installation  of  a  cen- 
tra' heating  system  is  also  under  consid- 
eration. 

RUTHTON,  .MINN.— The  installation  of  a 
municipal  electric-lighting  system  in  Ruth- 
ton    is    under   consideration. 

i  EDAR  LAI 'IDS.  IOWA. — The  National 
oats  Companj  contemplates  equipping  its 
plant  for  electrical  operation.  Energy  will 
be  obtained  from  the  Iowa  Railway  &  Light 
<  'ompany. 

SHEFFIELD,  IOWA— The  property  of 
the  Sheffield  Light  &  Lower  Company  has 
been  purchased  by  the  Cedar  Valley  Elec- 
tric Company  of  Charles  City.  Improve- 
ments, it  is  understood,  will  be  made  to 
the  system. 

CLARKTON,  MO. — The  local  electric 
light  plant  has  been  purchased  by  Louis 
Dunn.  The  new  owner,  it  is  understood, 
will  enlarge  and  improve  the   system. 

HARRISONVILLE,  MO.— The  Board  of 
Aldermen  is  considering  a  proposal  sub- 
mitted by  L.  K.  Green  &  Sons  to  supply 
electricity  in  Harrisonville  from  their  plant 
at  Pleasant  Hill. 

KIUKSVILLE,  MO. — Improvements  are 
contemplated  to  the  local  electric-light 
plant,  which  is  controlled  by  the  North 
American  Securities  Company.  Energy  will 
be  furnished  to  small  towns  between  Kirks- 
ville  and  Bonneville  that  are  now  without 
electrical  service. 

PECULIAR,  MO. — The  L.  K.  Green  & 
Sons  Electric  Company  has  applied  to  the 
City  Council  for  a  franchise  to  supply 
electricity   in  Peculiar. 

POPLAR  BLUFF,  MO. — The  City  Coun- 
cil is  reported  to  be  considering  a  proposal 
to  issue  $10,000  in  bonds  for  the  installa- 
tion of  an  electric-lighting  system. 

SPRINGFIELD,  MO. — The  Federal  Light 
&  Traction  Company  is  reported  to  have 
purchased  a  site  on  which  it  proposes  to 
erect  a  substation,  to  cost  about  $250,000, 
which  will  be  used  to  relay  the  hydroelec- 
tric power  now  being  supplied  to  the  Spring- 
field Gas  &  Electric  Company  from  the 
power  plant  at  White  River  dam.  The  pres- 
ent plans  provide  for  the  installation  of  a 
5000-kw.  turbine. 

CENTERVILLE,  S.  D. — The  Centerville 
Milling  Company  contemplates  the  installa- 
tion of  a  large  engine,  an  additional  boiler, 
another  water  wheel  and  generator  and 
building  a  concrete  dam.  R.  W.  Nash  is 
superintendent. 

ALEXANDRIA,  S.  D.— The  Council  Is 
considering  calling  an  election  to  submit 
to  the  voters  the  proposal  to  issue  $18,000 
in  bonds  for  extensions  to  the  municipal 
electric-light  plant. 

CRAWFORD,  NEB.— The  City  Council 
has  passed  an  ordinance  providing  for  the 
installation  of  an  ornamental  lighting  sys- 
tem in  the  business  district. 

HUTCHINSON,  KAN. — The  City  Council 
is  securing  estimates  on  the  cost  of  an 
ornamental  street-lighting  system  with  a 
view  of  installing  new  lamps  in  the  Ninth 
addil 

I ,  i:  A  VENWORTH,  KAN.  —  Preparations 
are  being  made  for  a  survey  of  a  pipe  lino 
for  water  supply  from  the  Missouri  River 
to  the  power  plant  of  the  Leavenworth 
Light,   Heat  &  Power  Company. 

|>L,  KAN. — The  Meade  Light  & 
Lower  Company  is  completing  the  installa- 
tion of  a  new  50-kw.  generating  unit  driven 
by  an  oil  engine. 

TOPEKA,  KAN. — The  Town  Meeting 
Club  on  Feb.  7  adopted  a  platform  for  the 
coming  city  campaign  favoring  the  re- 
building of  the  municipal  electric  -  light 
plant   at    the   waterworks   station. 

TOPEKA,  KAN. — Changes  in  the  street 
Lighting  system  have  been  recommended  by 
I •:.  G,  St  aid,  superintendent  of  the  municipal 
i  tic  plant,  which  provide  for  replacing 
100  arc  lamps  with  400-cp.  incandescent 
lamps,  installing  alley  lamps  in  the  fire  dis- 
trict, establishing  a  low  voltage  lighting 
system  in  the  parks  in  place  of  the  high- 
voltage  arc  lamps  now  in  use  and  the  pur- 
chase of  new  generating  equipment. 

WILSON,     KAN. — The    City    Council     is 

considering  the  installation  of  an  additional 

terating  unit,  about  40  kva.,  in  the  near 

future.       J.    H.    Williams    is    superintendent. 
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considering   calling   an   election   to   vote   on 
the  proposal  to  Issue  (20,000  In  bond 
new  street-lighting  system,  Including  orna- 
mental lamps. 

wktimka.  ai.  \  Th<  Montgomery 
i  \i.i  i  Lighl  &  Water  Power  Company  is 
contemplating  extending  its  Bervice  to 
Wetumka.  Preparations,  it  is  understood, 
are  being  mad.'  to  equip  the  prison  plants 
for  electrical  operation. 

COLUMBUS,  miss  The  Columbua  Rail- 
way, Lighl  fi  Power  Company  la  Installing 
a  new  1000-hp.  steam  turbine,  which  will 
double  the  output   of  its  plant. 

BATESVILLE,   ARK.— Improvements  are 

contemplated      to      the      municipal      electric- 
light    plant   and   waterworks  Bystem. 

FORT  smith.  ARK.— The  Coal  District 
Power  Company,  recently  incorporated 
with  a  capital  stock  of  $120,000  to  furnish 
electrical  service  to  towns  and  mines  in 
Sebastian  County,  has  taken  options  on 
electric  plants  in  Greenwood,  Hartford, 
Mansfield  and  Booneville.  Hugh  Means  of 
Lawrence,  Kan.,  is  president  of  the  com- 
pany. 

LOCKESBURG,  ARK.— The  Arkansas 
Light  &  Power  Company  of  Arkadelphia 
has  been  granted  a  franchise  to  supply 
electricity    in    Lockesburg. 

PAP1S.  AUK.  -Preliminary  surveys  are 
being  made  in  connection  with  the  installa- 
tion of  the  proposed  municipal  electric-light 
plant  and  water-works  system,  Winters  & 
Dove  of  Fort   Smith   are   engineers. 

COLFAX,  I. A .-  —  Negotiations  are  under 
way  between  the  Town  Council  and  the 
Colfax  Light  &  Power  Company  for  the 
purchase  of  the  local  electric  plant.  If  the 
electric  plant  is  taken  over  by  the  town 
the  output  will  be  doubled.  The  installa- 
tion of  a  water-works  system  is  also  under 
consideration. 

MONROE,  LA.— At  an  election  to  be  held 
March  20  the  proposal  to  issue  $612,000  in 
bonds,  of  which  the  proceeds  of  161.000  will 
be  us,  d  for  construction  of  power  house 
and  reconstruction  of  electric  generating 
plant,  and  $146,000  for  filtering  plant  and 
reconstruction  of  water-works  system,  the 
remainder    for    street    improvements,    etc. 

BARTLESVILLE,  OKLA.  —  The  City 
Council  has  granted  the  Oklahoma  & 
Northern  Traction  Company  a  franchise  to 
build  an  electric  railway  from  Rartlesville 
to  Miami.  W.  K.  Palmer  &  Company.  919 
Baltimore  Avenue,  Kansas  City,  Mo.,  are 
•ngineers. 

CLINTON.  OKLA.— The  city  of  Clinton 
Is  contemplating  the  installation  of  an  orna- 
mental lighting  system  on  ten  blocks  and 
rebuilding  power  transmission  lines  on  ac- 
count of  paving.  N.  E.  Stone  is  superin- 
tendent. 

FREDERICK,  OKLA.— At  an  election  to 
be  held  March  20  the  proposal  to  issue 
in  bonds  for  extension  of  the  water- 
works system  and  for  purchase  and  im- 
provements to  the  electric-lighting  plant  of 
the  Foster- Harris  Gin  &  Electric  Com- 
pany will  be  submitted  to  the  voters. 

MILL  CREEK,  OKLA.— The  City  Coun- 
cil is  considering  the  installation  of  a  mu- 
nicipal electric-lighting  system. 

POND  CREEK  OKLA. — The  city  of 
Pond  Creek  is  considering  securing  energy 
from  a  transmission  system  some  time  this 
summer  to  operate  the  municipal  electric- 
light  system.  At  present  the  plant  is  driven 
by  steam  power.  C.  C.  Shepard  is  superin- 
tendent. 

SALLISAW,  OKLA. — The  Board  of 
Trustees  is  planning  to  install  a  500-kw. 
generating  unit  and  boilers  in  the  munici- 
pal electric-light  plant  this  spring.  George 
E    McCantS  is  general  manager. 
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Pacific  Slates 

BREMERTl  IN,  w  asm  The  Citj  Coun- 
cil la  considering  the  purchase  of  the  local 

electric     light     plant,     owned     by     the     North 

Pacific    Public    Service    Corporation,    to    !>• 
owned    ami    operated    bj    the    municipality. 

The     plant     also    supplies     electrical 

in     the     towns     of     Charleston     and     Port 
i  Irchard, 

INDEX,      WASH        The     Council     li. 

gaged  G.  N.  Miller  .**.-  Son,  engim 

Building,   Seattle,    to   complete   surveys    for 

the    proposed    municipal    power    plant 

water   works   system   for   which   $20, In 

bonds  w.rc  recentlj    voted,      rower  will  be 
secured  irom  l  leer  Creek. 

TACOMA,  WASH  Work  will  soon  be- 
gin on  the  construction  of  a  new  power 
plant  on  the  tidelands  for  the  Wheeler-Os- 

e i  Company,  to  cost  between  $30,000  and 

10.     A  permit  has  been  granted  for  the 
i  of  a  smokestack   150  ft.     A  battery 
of  boilers  to  furnish  power  for  the  genera- 
tors will  be  installed.     About  1800  hp.   will 

be   developed. 

TAi'i  UIA,  WASH. — The  Tacoma  Railway 
iv-  Power  Company  has  applied  to  th- 
missioners  of  Thurston  (  '.unity  for  a  fran- 
chise to  erect  electric  transmission  lines 
along  certain  roads  in  Thurston  County. 
The  company  proposes  to  extend  its  trans- 
mission lines  from  the  Tacoma  city  limits 
through  Thurston  County  to  serve  small 
villages  and  farming  districts.  The  initial 
line  will  be  from  the  Tacoma  city  limits 
to  the  Brown   Ranch  at  Ni squally. 

WAPATO,  WASH— The  Pacific  Power  & 
Light  Company  has  petitioned  the  Council 
for  a  new  franchise,  which  if  granted  will 
provide  for  the  reconstruction  of  the  local 
street  lighting  system. 

MEDFORD,  ORE.— The  formation  of  a 
co-operative  district  to  be  bonded  for  the 
construction  of  an  electric  power  plant  and 
irrigation  system  lias  been  proposed  by  W. 
.1  Scott  of  Antioch.  The  proposed  district 
will  include  25,000  acres  of  land  in  Sams 
Valley.  The  cost  of  the  project  is  esti- 
mated at  about  $1,000,000. 

SALEM,  ORE — A  valuable  power  site 
near  Salem,  recent  1\  purchased  by  the  C.  K. 
Spaulding  Logging  Company,  it  is  reported, 
will  be  used  to  develop  power  for  a  large 
paper  mill. 

BANNING,  CAL. — Application  has  been 
made  to  the  State  Water  Commission  by 
Marcus  Pluth,  111  West  Ninetieth  Street, 
Los  Angeles,  for  permission  to  appropriate 
60  miner's  inches  of  water  from  Snow 
Creek  and  Whitewater  River  for  power 
purposes:  also  to  construct  four  hydro- 
electric plants,  two  on  each  stream. 

ESCONDIDO,  CAL. — The  San  Diego  Con- 
solidated Gas  &  Electric  Company,  which 
recently  purchased  the  property  of  the 
Escondido  Utilities  Corhoany,  contemplates 
the  erection  of  a  22,000-volt  transmission 
line  from  Olivenhain  to  Escondido.  10  miles 
long,  to  cost  $21,290,  and  a  11,000-volt  line 
from  Vista  to  Escondido,  a  distance  of  13 
miles,  to  cost  about  $11,141. 

LOS  ANGELES,  CAL.— The  Atchison, 
Topeka  &  Santa  Fe  Railroad  Company  is 
considering  the  extension  of  the  electric 
automatic  block  signal  system  over  its  en- 
tire lines  within  the  state  during  1917,  at 
a  cost  of  about  $500,000. 

LOS  ANGELES.  CAL. — The  city  of  Los 
Angeles  has  applied  to  the  State  Water 
Commission  for  permission  to  divert  200 
second  ft.  per  second  of  water  from  the 
south  fork  of  Kern  River  in  Tulare  County' 
for  the  purpose  of  generating  electricity. 
The  city  contemplates  the  construction  of 
a  diversion  dam.  20  ft.  high,  150  ft.  long 
at  top.  conduit  pipe  line  5%  miles  long  to 
carry  water  to  the  proposed  power  house, 
to  cost  about  $1,500,000.  This  to  be  the 
first  unit  of  a  number  of  hydroelectric 
plants,  the  others  to  be  located  in  Inyo  and 
Mono  Counties.  William  Mullholland  is 
chief  engineer  of  board  of  public  service. 
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SALT  LAKE  CITY,  UTAH  The  Utah 
Power  &  Light  Company  lias  applied  to  the 
City   Commission    for  a    franchise   to   operate 

a  beating  plant  to  supply  heat  for  tho 
greater  part  of  the  city.  The  proposed  plan 
will    involve    laying    underground    conduits 

for  steam  pipes  to  connecl  the  various 
plants. 

SNOWFLAKE,  ARIZ.  The  installation 
of  a  municipal  elect  ri.  -light  plant  in  Snow- 
Hake  is  under  consideration. 

KALISPELL,  MONT-  The  County  Com- 
missioners have  granted  the  Northern  Idaho 

&    Montana    Power   Company   of   Sandpoint 

permission  to  erect  an  electric  transmission 
line  ami  telephone  line  to  run  from  Bigfork 
to  Poison  along  the  east  shore  of  Flathead 
Lake,  and  from  Poison  to  Ravalli,  via 
Ronan  and  Mission.  The  line  will  also  con- 
layton  and  Poison  on  the  west  shore 
of   Flathead  Lake. 

HAXTON,  COL. — The  City  Council  has 
decided  to  install  a  municipal  electric  light 
plant  for  which  $15,000  has  been  appro- 
priated. 

COLUMBUS,  N.  M.— The  Columbus  Elec- 
tric Light  &  Power  Company,  recently  or- 
ganized with  a  capital  stock  of  $200,000, 
proposes  to  construct  a  large  electric  power 
plant  near  here  to  supply  electricity  for 
lamps  and  motors  in  Columbus,  and  will 
also  erect  transmission  lines  into  adjacent 
territory  and  furnish  energy  to  operate 
pumping  plants  and  other  industries.  J. 
L.    Greenwood   is   interested   in    the   project. 


Canada 

WINNIPEG,  MAN. — Surveys  have  been 
made  by  the  British  North  American  Hydro 
Electric  Power  Company  of  Winnipeg  in 
connection  with  a  proposed  power  develop- 
ment in  Manitoba,  which  will  involve  an  ex- 
penditure of  several  million  dollars. 

ATHENS,  ONT—  The  local  electric  light 
plant  and  telephone  exchange  were  recently 
destroyed  by  fire. 

SUDBURY,  ONT.  —  Improvements  in- 
volving an  expenditure  of  about  $7,000  are 
contemplated  to  the  municipal  electric  light 
plant. 


Miscellaneous 

PANAMA. — BIDS  will  be  received  at  the 
office  of  the  purchasing  officer,  the  Panama 
Canal,  Washington,  D.  C,  until  March  14 
lor  furnishing  galvanized  steel,  steel  plates, 
driving-wheel  centers,  ferro-titanium  wire, 
grommets,  street-lighting  units,  valves, 
watt-hour  meters,  etc.  Blanks  and  infor- 
mation relating  to  this  circular  (No.  1126) 
may  be  obtained  from  the  above  office  or 
the  offices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y.  ; 
614  Whitney-Central  Building,  New  Or- 
leans, La.,  and  Fort  Mason,  San  Francisco, 
Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C.  until 
March  12  for  furnishing  planer  cylinders, 
brass  sockets,  oil  cups,  engine  lubricators, 
safety  valves,  steam  whistles,  steam  gages,- 
gage  lamps,  sockets,  ignition  cable,  etc. 
Blanks  and  information  relating  to  this 
circular  (No.  1128)  may  be  obtained  at  the 
above  office  or  the  offices  of  the  assistant 
purchasing  agents.  24  State  Street,  New 
York,  N.  Y.,  and  Whitney-Central  Building, 
New  Orleans,  La. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment of  Science.  Permanent  Secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.  C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,   South  Bethlehem,  Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York,  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Annual  convention.  Hot 
Springs,  Va.,  June  26-29. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  of  Testing  Materials. 
Secretary-treasurer,  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Util- 
ity Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Annual  conven- 
tion Pine  Bluff,  May  16-18. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York.  Annual 
meeting,  Delmonicos,  New  York  City, 
March   15. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  John  F.  Kelly, 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E,  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,  B.  C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Bldg.,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo. 

Eastern  New  York  Section  N.  E.  L.  A. 
Secretary,  J.  E/  Kearns,  General  Electric 
Company,  Schenectady,   N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30   Foster  St.,   Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  J.  C  Staff,  578 
Jackson  St.,  Milwaukee,  Wis. 

Electrical  Dealers'  and  Contractors' 
Association  of  Ontario.  Secretary,  E.  A. 
Drury,  45  Murray  St.,  Toronto,  Can. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Grouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Semi-annual 
meeting  Hot  Springs,  Va.,  May   22-24. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth.  1410  West  Adams  St.,  Chicago. 
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Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,  New  York. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  II.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Florida  Engineering  Society-.  Secretary, 
,1.   K.   Benton,  Gainesville,  Fla. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer,  Prof.   H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta,  Ga. 

Illinois  State  Electric  Association. 
Secretary,  R.  H.  Abbott,  Petersburg,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West   Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
General  secretary,  G.  H.  Stickney,  4th  and 
Sussex  Sts.,  Harrison,  N.  J.  Sections  in 
New  York,  Philadelphia,  Pittsburgh,  Cleve- 
land, Chicago  and  Boston.  Annual  conven- 
tion  September. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,   lnd. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &   Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Secre- 
tary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral Secretary,  C.  le  Maistre,  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

Iowa  Section  N.  E.  L.  A.  Secretary- 
treasurer,  L.  E.  Caldwell,  Iowa  City,  Iowa. 
Annual  meeting,  Des  Moines,  May  25  and 
26. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Henry  L.  Doherty,  New  York  City;  Mer- 
cury (secretary).  E.  C.  Bennett,  Syndicate 
Trust    Building,   St.   Louis,   Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth   Ave.,  Topeka,  Kan. 

Kansas  Public  Service  Association. 
Secretary,   E.    A.   Wright,    Manhattan,   Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Otten- 
heimer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Zeigler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary. Herbert  Silvester,  18  Washington 
Boulevard,   Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary,  Fred   A.   Otto,   St.   Paul,   Minn 

Mississippi  Electric  Association.  Atlili- 
ated  with  the  N.  E.  L.  A.  Secretary- 
treasurer,  R.  H.   Smith,  Jackson,  Miss 

Missouri  Association  of  Public  Util- 
ities. Secretary-treasurer,  F.  D.  Beardslee, 
Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Concord,  Mass.  Biennial  Conven- 
tion. New  York,  March   27-29. 


National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
39th  St.,  -New  York.  Annual  meeting  At- 
City,  N.  J.,  May  29  to  June  1. 

National  ELECTRICAL  Contractors'  As- 
sociation op  the  United  States.  Secre- 
tary, George  H.  Duftield,  41  Martin  Build- 
in «-,  LTtica,  N.  V.  Next  meeting,  New 
Orleans,  October,   1917. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette   Bldg.,  Chicago,  111. 

National  Kike  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 
Biennial  meeting,  New  York  City,  March 
28,    29. 

Nebraska  Section,  N.  E.  L.  A  Secre- 
tary-treasurer,  B.  E.  Egan,  Room  201, 
Union  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State   St.,    Boston,   Mass 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass. 

New  Mexico  Electrical  Association 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.   M. 

New  York  Electrical  Credit  Associa- 
tion, Secretary,  Franz  Neilson,  120  Broad- 
wax,  New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.,  New 
York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, J.  F.  Farquhar,  Washington  Water 
Power  Company,  Spokane,  Wash. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change,  Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,    502    Dekum   Building,   Portland,   Ore. 

Pennsylvania  Electric  Association. 
(State  Section  N.  E.  L.  A.)  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg,  Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston. 
W.  Va. 

Radio  Club  of  America.  Secretary, 
David  S.  Brown,  206  West  86th  St.,  New 
York. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,  Bethlehem,  Pa. 

Rocky  Mountain  association  oe  Mu- 
nicipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman. 
29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &   Power  Co.,    Flandreau,   S.   D. 

Southeastern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,  Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex.  Annual 
convention,  Dallas,  April  26-28. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe. 
I  ia  lias,   Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W  F.  Steiglitz,  Co- 
lumbia, S.  C.  Meeting,  Macon,  Ga.,  April 
17-19. 

Vermont  Electrical  Association.  Sec- 
retarj  -treasurer,   C.   H.   West,   Rutland,   Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son   Bldg.,   Chicago,   111. 

Western  Society  of  Engineers.  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
17:17  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis.  Annual 
meeting  Milwaukee,  Wis.,  March  15-16. 
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Bled    Mnj    10,    1910       Impi  ovei 

•  O      II.  II.  i 

Tepl  \i,|,    hi, 

in.    I  :>  I  I-',. I    ,  ..,.L, 

H.ii  m     R     Hullng,   Schuylkill    llavi  n,    I'm 

ill.-. I  Sept.   15,   1913 
tlon  with  .i  n  automobile 

■   "  \ll 

>\  .     Mi  <'ii  wih.m  .     Alexandei      i:      Keith 
HI        App     ni.'il     lug      r.     1907 
Impi  o\  .in. mii 

i    il  \n.;i    mi  B    VAl  i  in 

"•'Oil       I  ..;      I-',    ,;N    \,    ;    -.  |-„    ,   ,, 

Imi. I  Christian  Kvnerno,  liaugesund    \..i 
waj       App.  Bled  Nov,   10,   1918,     Whereby 
mil  n,  ea    existing     In     the 
-  ■  uctiona  hitherto  Known  are  avoided 

1,216,337       .  ,  Uf red  H 

McCulloch  and  Caroline  i>  McCulloch 
Boston,  Mass  App.  filed  Dei  2,  1912 
Improvement  In  the  mum  ings 

1,216,865  Automatic  Telephone  System 
( larence    E.  ,  ( lakland,   ( "al,      App 

filed  Dec,  12,  1913.  Improved  means  for 
uniting  Into  one  system  two-win  and 
three-wire  apparatus. 

1,216,869.  Railway  Signaling;  John  E 
Saunders,  Edgewood  Borough,  Pa,  App 
Bled  Sept.  12,  i:m  i.     Improvements, 

1.216.370.  Telltale  and  Switch  fob  Read 
Signal-Lights   for   Automobiles;    Wen 
dolm    P.    Seng,    Chicago,    ill.      App,    Bled 
Dec.  24,  L916.     New  and  useful. 

1.216.371.  Process  for  the  Manufacturi 
or  Hydroxid  of  Aluminum;  Botho 
Schwerln,  Frankfort-on-the-Main,  Ger- 
many. App.  Bled  -May  13,  L91B.  Makes 
use  of  the  sodium  aluminate  liquor  pro- 
duced in  the  usual  way  from  bauxite. 

1.216.372.  Trolley-Hanger;  James  Scott, 
Cleveland,  Ohio.  api>.  Bled  May  20,  1916. 
Improvements. 

1,216,379.  Vibrator  for  Induction-coils  : 
Henry  C.  Thomson,  Boston,  and  Harold 
N.  Miehaelseii,  Canton,  Mass.  App.  filed 
Feb.  10,  1914.     Improvements. 

1,21 6, 3S0.  Exhibition-Screen  for  Project  - 
ING-Machines  ;  John  F.  Robert  Troeger. 
Brooklyn,  N.  V.  App.  filed  Dec.  24,  1913 
Translucent  screen. 

1.216.3S6.  Electric  Switch  ;  Anthony  F. 
Williams  and  Edward  A.  Halbleib,  Roch- 
ester. N.  Y.  App.  filed  Jan.  9,  1917.  Im- 
provements. 

1,216.397.  Induction-Motor  ;  Benjamin  F 
Bailey,  Ann  Arbor,  Mich.,  and  John  Mar- 
tin Barr,  Orlo  S.  More,  and  L.  Guy  Long, 
Indianapolis.  Ind.  App.  filed  Feb.  15, 
1913.  Internal  controlling  mechanism  de- 
pendent in  its  action  solely  upon  the  speed 
of  the  motor. 

1,216,401.  Self-Igniting  Electric-Arc 
Candle  ;  Jean  Billiter,  Vienna,  Austria- 
Hungary.  App.  filed  Jan.  28,  1914.  Two 
parallel  electrodes  and  an  intermediate 
layer  between  said  electrodes. 

1,216,4  06.  Electrical  Receptacle  for 
Conduit  Outlet-Boxes  :  Carl  H.  Bissell, 
Syracuse,  N.  Y.  App.  filed  Dec.  27.  1910 
New  and  useful. 

1,216.413.  Current-Converting  Device; 
Arthur  R.  Bullock.  Cleveland,  Ohio.  App 
filed  July  28.  1013.  Employ  a  rotatable 
body  of  segments. 

1,216.420.  Relay  ;  Frank  L.  Dodgson,  Roch- 
ester. X.  V.  App.  filed  Dec.  1,  1914. 
Electric  signaling  systems  for  railways. 

1,216,422.  Portable  Electric  Lamp;  "Will- 
iam P.  Dunham.  Los  Angeles,  (  al.  App. 
filed  April  21,   1914.     Movable  has,-. 

1,216,429.        Refillable     Indicating-Fuse 
George  W.  Fiske,  Akron,  Ohio.     App.  filed 
Feb.   2,   1915.     Cartridge  fuses. 

1,216,435.  Traffic-Indicator  for  Automo- 
biles; John  M.  Gillies  and  Andrew  Moy- 
nihan,  Salem,  N.  Y.  App.  filed  Jan  5, 
1916.  Operated  to  indicate  the  direction 
of  travel  intended  by  the  operator,  and 
which  may  be  illuminated  for  night  serv- 
ice. 

1,216,446.  Electromagnetic  Apparatus  ; 
Clinton  O.  Harrington,  Edgewood  Bor- 
ough, Pa.  App.  filed  March  9,  1915. 
Causing  repeated  operation  of  a  member. 

1.216.450.  Electric  Battery;  Major  E. 
Holmes,  Lakewood,  Ohio.     App.  filed  Nov. 

21,  1912.      Improvement. 

1.216.451.  Battery-Depolarizer  ;  Major  E. 
Holmes.  Lakewood,  Ohio.     App    filed  Nov 

22,  1913.      Improvement. 


Record  of 
Electrical 

Put  cuts 

Notei  on  I  mi.  .1  Stati     Pat<  nl 
iuued  on  Feb.  80,  101? 


I     Ri  n    Baci     oh    Rj 
\  i  H  ii  x..  i  •  mi.   Svsti  w  ,    I ;. ..     i:     Kimball 
Roi  ii.    i.  r,   I'n      app    in.  ,i  June  28,   1909. 
i'"'\  ide  an  Improved  ring  back  oi   revei  i 
Ing    call    arrungemenl    n  hei  eb 
'  ci  II  ii  another  on  the  same  line. 

1  •" '  '•■  166,  i  ,,.|i  |NK  ;     Joseph 

1  •■  lw  mi.. i.    i  hlladelphla,    Pa,      App    filed 

April    i  I.    1916.      Applicable    to   m  tci ■•■ 

for  assembling  auto bile  bodlei 

1,21 6, 167        Assembling-Machine       i 
L«edwlnka,    Philadelphia,    Pa.      App     Bled 

M»3    6,   19  i  5,     Applicable  to  mac! 

assembling  metal  vehicle  fenders,  such  as 
automobile  fenders. 

'•'Ji,;. |s"      1  ii..  i  in.-    Nichols 

Cincinnati,  Ohio.  App.  Bled  April  19 
191  5.  Particularly  directed  to  a  t\  pe  of 
instrument  having  two  receivers. 

81.     Signaling   Device  for  Automo- 
1  P.     Noble,     Philad 

Pa.  App.  filed  April  30,  1915,  Improve- 
ments, 

1,216,513.  Knife-Blade  Switch;  Alexan- 
der K.  Suthi  i  land,  i  'lainville,  (  'onn  Ann 
filed   Nov.   26,    L915       Locking   means. 


1,216,406.    Electrical  Receptacle  for  Conduil 

Outlet   Boxes 

1,216,518.  Electrical  Regulator;  Allen  A. 
Tirrill,  Pittsburgh,  Pa.  App.  filed  Jan.  5, 
1915.  Regulation  is  effected  by  opening 
and  closing  a  shunt  circuit  to  a  resistance 
in  series  with  the  field  magnet  winding 
of  an  exciter  or  other  dynamo-electric 
machine. 

1.216.533.  Electrical  Telegraph  and  In- 
dicator System  ;  Frank  W.  Wood,  Brook- 
lyn, N.  Y.  App.  filed  June  24,  1915.  Used 
on  shipboard  for  transmitting  orders  be- 
tween different  points  on  the  ship. 

1.216.534.  Automatic  Telephone  System  ; 
George  A.  Yanochowski,  Chicago,  111.,  and 
Harry  E.  Hershey,  Whitewater,  Kan. 
App.   filed  Nov.   28,    1913.      Improvements. 

1,216,538.  Means  for  Producing  Electri- 
cal Oscillations  ;  Georg  Graf  Arco  and 
Ragnar  Hakan  Rendahl,  Berlin,  Germany. 
App.  filed  Jan.  8,  1917.  Particularly  for 
use  in  radio-telegraph. 

1,216,545.  Wire-Connector;  Joseph  E. 
Burgess,  St.  Louis.  Mo.  App.  filed  April 
21,  1916.  Connected  to  the  adjacent  por- 
tions of  a  broken  wire  of  an  electric  cir- 
cuit to  serve  as  a  temporary  connection. 

1,216,553.  Push-Button  ;  Hallev  C.  Dolan, 
Detroit,  Mich.  App.  filed  April  26.  1915. 
Multiple  switch  by  which  a  plurality  of 
electrical  circuits  can  be  easily  controlled. 

1,216,559.  Switch-Lock  for  Motor-Ve- 
hicles :  Gustav  Frank,  Jefferson,  Tex. 
App.  filed  Oct.  1.  1913.  Suitable  indicat- 
ing means  with  the  lock. 

1.216,570.  Electromagnetic  Time-Retard- 
ing Relay  ;  Karl  Hohn,  Zurich,  Switzer- 
land. App.  filed  June  16,  1915.  Particu- 
larly adapted  to  be  mounted  in  switch 
boxes. 

1,216,595.  Transmission  of  Electrical 
Impulses  Over  Circuits  of  High  Elec- 
trostatic Capacity  ;  Giuseppe  Musso, 
Vado,  Italy.  App.  filed  March  14,  1914. 
Method  of  improving,  both  in  qualitv  and 
efficiency. 


llullUNi;     "'  |      Hoiihiniih; 

Hen  ■ .     Pape,  New  York,  N     Y.    App. 

ni.  .i  Juni    I  I)  1916      N(  v.  .ind  ii  « ful. 

Ill    .  i  I  i:       Josi  Dh     I'or 

eel,    Buffalo,    N     'i        app     Bled    May    n, 
1 1 1  •      i  mprovements, 

i  .:■  i  6,6 16  Appak  \  1 1 >■      i  ••>.       I  'ie 

I'OWKICPUI  I  a    l  '    l  l:H 'Al.  I  IHdl.l.ATJONH  , 

J  App' 

Bled   I  »<•<•    27,   1909.     Pari  bowing 

damped  •  n<  Hint  loni    capabli    ol  biting 

aiid,  i . . .  i  v.  .1  .i  ii.i  d.  tecti  d  in  the  foi  m 
..i  ..  inr.li  inn  leal  no 

rullu     B    Wants 

i  IhlcagO,     III         App      Hied     Jan       I   .. 
Adapt)  d    im    either   lluoi  • 

IATIC    Tl  I  I  PHO 

Chai  lei     s     u  In  ton,    <  Ihlengo,    III.       Vpp. 
Bled     Feb.     19,     1913.       Particularly    with 
metallic  line  or  two-wire  control   • 
foi    ■  out  rolling  i  he  opera)  Ion   ■ 

1,216,643,       Composition     fob     Polibhimq 

Iron  .      Mataichl       '>       ml  Kol   hi 

Tokyo,  Japan  App,  Bled  March  14,  1914 
•  'onn  matter  for  removing  rust 

and    the    like    from    iron. 

L, 216, 646.      Method    op    Producing    High- 
Frequency  Oecilltino  Currents;  J 
C     Armor,    tngTam,    Pa.      App,    Bled   Ocl 
il.    I  :i  i  i .      Pi  om    either   dh  eel    oi    alter- 
na  i  Ing-current   sources. 

1,216,647.        .Means     roi:     PRODUCING     Hn;n- 

i   mct    Oscillatory    Currents; 

Ji is  c   Armor,   Brooklyn,   N,    V.     App. 

Bled  Nov.  23,  1911,  Particularly  adapted 
for  Hi.  direct  production  of  Intermittent 
unidireel  ional  Impulses. 

1,216,651,        Electrical     Makb-and  I 
Tripping  Mechanism   for  Two    >b    Fouh 
Cycle   Gab    Engines;    Matthew    h.    nor- 
land,   Seekonk,    Mass.      App     Bled    March 
16,    1916.      Improvement. 

1,216,678.  Bilge-Water  Alarm  ;  Charles  R. 
Ford,  Paducah,  Ky.  App.  Bled  Sept  22, 
1915.     Indicating  the  depth  of  water. 

1,216,720.  Wireless-Telegraph  Trans- 
mitter of  the  Portable  Type;  Marion 
AlVin  Mulrony,  Randwick,  near  Sydney, 
N'ew  South  Wales,  Australia.  Improve- 
ments.    App.  filed  July  23,  1915. 

1.216,743.  Electric  Bell;  William  J. 
Smith,  New  York,  N.  Y.  App.  filed  March 
13,    1913.      Alternating-current  circuit. 

1,216,756.  Dimmer  for  Electric  Lamps  ; 
Ira  C  Williams  and  Charles  F.  Williams, 
Albany.  Ind.  App.  filed  June  12,  1916. 
May  also  be  used  as  a  rheostat  for  any 
other  purpose. 

1,216,776.  Telephone  Attachment;  John 
J.  Convery,  New  York,  N.  Y.  App.  filed 
July  25,  1916.  Receiver-holding  and 
hook-operating  attachment  for  telephones. 

1,216,792.  Ignition  System  ;  Valere  Alfred 
Fynn,  St.  Louis,  Mo.  App.  filed  April  13, 
1914.  In  connection  with  internal  com- 
bustion engines. 

1.216.819.  Lighting  Fixture;  Ferdinand 
C.  Krueger,  Milwaukee,  Wis.  App.  filed 
June  14,  1916.  Lighting  may  be  both 
direct  or  indirect. 

1.216.820.  Electric  Signal;  Theodore  P. 
Lancaster,  Boston,  and  James  L.  Stru- 
thers,   Lynn,   Mass.      App.    filed   April    29, 

1914.  Automobile  signal. 

1.216.828.  Automobile  Horn  :  Ray  H.  Man- 
son.    Elyria,    Ohio.      App.    filed    Sept.    29, 

1913.  Increase    the    sound    produced    by 
horns  of  the  vibrator  type. 

1.216.829.  Electric  Musical  Instrument; 
Harry  S.  Martin.  Boston.  Mas.-.  App. 
filed  April  29,  1916.  Sonorous  body  is 
vibrated  through  the  influence  of  appro- 
priately timed  magnetic  pulsations. 

1,216,844.  Electrical  Controlling  Sys- 
tem ;  John  G.  Roberts,  Dobbs  Ferry,  N.  T. 
App.  filed  Dec.  8,  1914.  Multi-office  tele- 
phone exchange  systems. 

1,216,862.  Electric  Pencil;  Amada  E. 
Sickles,   Coyle,   Okla.      App.   filed   May   14, 

1915.  Electric  light  has  its  bulb  arranged 
near  the  writing  point. 

1,216.867.  Control  of  Current  to  Large 
Inductances  ;  John  C.  Smith,  Louisville, 
Ky.  App.  filed  Oct.  14,  1912.  Preven- 
tion of  sparking  at  switch  contacts. 

1.216.883.  Detachable  Attachment- 
Plug  ;  George  B.  Thomas,  Bridgeport, 
Conn.  App.  filed  July  17.  1914.  Simple 
in  construction  and  efficient  in  operation. 

1.216.884.  Lamp-Grip;  George  B.  Thomas, 
Bridgeport,   Conn.      App.   filed   August    25. 

1914.  To  prevent  backing  out. 

1.216.887.  Inductive  Wireless-Telephone 
System  for  Railroads  and  the  Like; 
Thor  Gustaf  Thornblad,  Karl  Hjalmar 
Warfvinge,  and  Victor  Gabriel  Werner. 
Stockholm,  Sweden.  App.  filed  June  6, 
1914.     Improvements. 

1.216.888.  Electrical  Regulator  :  Allen  A. 
Tirrill,  Pittsburgh,  Pa.  App.  filed  March 
3,  1914.     Improvement. 
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Ideals  in  Editorial  Service 

BIGNESS  by  itself  is  significant  only  when  it  carries 
with  it  the  power  to  render  a  greater  service,  the 
desire  to  take  and  carry  the  greater  responsibility.  The 
consolidation  of  the  two  great  publishing  companies, 
the  McGraw  Publishing  Company,  Inc.,  and  the  Hill 
Publishing  Company,  into  the  McGraw-Hill  Publishing 
Company,  Inc.,  as  announced  in  our  issue  of  last  week, 
is  potential  with  the  possibilities  of  this  greater  service. 
Strength  is  in  the  union,  not  alone  because  of  the  re- 
sources at  the  command  of  this  great  new  publishing 
house,  but  because  the  co-ordination  of  effort  makes 
possible  the  fuller  realization  of  ideals  of  editorial 
service  which  each  year  become  increasingly  difficult  to 
carry  out  as  our  industries  become  more  complex  and 
the  costs  of  rendering  service  to  readers  increase.  Each 
of  the  journals  in  the  combined  companies  has  been 
edited  with  serious  purposes.  All  have  analyzed  the 
intimate  needs  of  their  readers  and  built  publications 
which  have  striven  not  only  to  present  the  news  of  en- 
gineering and  business  progress  but  to  interpret  this 
progress  for  the  guidance  of  their  respective  industries. 


through  the  books  the  net  cost  will  be  high.  The  bene- 
fits of  the  long  period  of  heavy  demand  are  not  real 
benefits  unless  they  provide  amply  for  the  consequences 
of  heavy  wear  which  accompany  them. 


Heavy  Depreciation — A  Burden  of  Prosperity 

WEAR  and  tear  go  on  rapidly  with  hard  usage. 
Depreciation  may  come  from  any  one  of  several 
causes,  but  it  is  sure  to  come  from  use.  It  is  unfor- 
tunate that  we  cannot  do  more  than  estimate  the  annual 
rate  of  depreciation.  With  all  the  experience  of  the 
past  to  guide  us,  we  still  must  guess  the  percentage  of 
value  in  plant  which  disappears  year  by  year.  We  say 
that  under  normal  conditions  the  life  will  be  five  years 
or  ten  years,  and  if  we  are  wise  we  plan  our  depre- 
ciation charges  accordingly.  Then  when  this  question 
appears  to  be  settled  an  abnormal  condition  develops  to 
disturb  the  careful  figures  prepared  in  easy-going 
days,  and  immediately  the  rate  of  depreciation  on  some 
elements  of  plant  rises  to  double  its  old  figure.  The 
truth  is,  that  this  is  what  has  actually  taken  place 
within  the  last  year  in  steam  stations.  Boiler-room 
parts  are  wearing  out  twice  as  fast  as  they  would  do 
if  they  were  subject  to  only  ordinary  service.  Extraor- 
dinary loads,  making  it  necessary  to  run  plants  at  full 
capacity,  demanding  that  every  part  shall  do  its  utmost, 
mean  a  reckoning  which  cannot  be  avoided.  We  make 
extra  money,  but  we  accelerate  the  insidious  physical 
depreciation  which  requires  early  replacement.  Extra 
gross  profits  are  illusory  if  they  blind  the  senses  to  the 
costs  which  follow  in  their  train.  Scrap  value  now  is 
high,  but  if  it  is  low  when  the  actual  replacement  goes 


The  Ranking  Problem  in  Operation 

COAL  cost  plus  shortage  gives  the  sum  of  the  chief 
operating  problem,  which  shows  no  sign  of  vanish- 
ing. Acute  it  has  been  for  nearly  all  steam  stations 
and  it  still  looms  large  as  the  haunting  question  mark 
in  operations.  Our  report  tells  of  great  central  stations 
caught  with  a  meager  ten  days'  coal  supply  and  the 
danger  of  blizzard  ever  present;  of  smaller  stations 
measuring  their  supply  in  anxious  hours,  not  days;  of 
demands  for  service  necessarily  refused ;  of  street  light- 
ing curtailed  or  cut  off;  of  industrial  establishments 
closing  temporarily;  of  city  authorities  commandeering 
enough  of  the  precious  commodity  to  keep  their  utilities 
physically  alive.  Cost  does  not  count  when  the  alterna- 
tive is  to  stop  operations,  to  confess  inability  to  give 
service;  and  coal  cost  is  a  very  heavy  burden  which 
cannot  be  shifted  to  the  consumer  by  daily  fluctuations 
in  rates.  It  has  been  a  hard  and  costly  lesson,  a  lesson 
which  was  not  required  by  most  properties,  for  ample 
coal  reserve  is  a  first  principle  of  plant  management. 
We  shall  see  the  results  of  the  lesson  in  future  plans, 
it  will  be  less  easy  to  catch  the  stations  napping  in 
times  of  light  coal  supply.  Storage  capacity  will  be 
more  extensive,  coal  piles  will  bulk  larger,  foresight 
will  remember  the  hindsight  view  of  the  trying  winter 
of  1916-1917. 


The  Water-Power  Fiasco 

CONGRESS  has  come  to  an  unseemly  and  scandalous 
end  with  most  of  its  important  work  left  undone. 
We  refrain  from  commenting  on  its  sins  of  omission 
with  respect  to  national  defense,  partly  because  we 
would  not  wish  to  scourge  the  few  guilty  over  the 
shoulders  of  the  many  innocent,  and  partly  that  ade- 
quate and  publishable  words  fail  us.  We  merely  wish 
to  call  again  attention  to  the  fact  that  the  water-power 
bills  have  gone  down  in  the  general  wreck,  insuring 
another  probable  long  season  of  struggle  before  the 
country  is  able  to  utilize  the  natural  resources  which  it 
possesses,  and  which  before  action  can  be  taken  it  may 
most  keenly  need.  The  wasted  energy  of  the  nation 
due  to  negligence  in  developing  these  all-important  hy- 
draulic resources  is  a  grave  loss  to  national  wealth. 
Every  cubic  foot  of  water  that  falls  unutilized  is  valu- 
able material  thrown   away,  and  in  this  case  thrown 
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awa.\    without    cause,   and    (ti   the   ereat    detriment    of   the 

country's  Industries,     [f  the  history  of  the  lasl   two 
/ears  has  shown  anything  it  lias  proved  thai  even  a 
pacific  nation  may  readily  be  pul  In  •  place  where  con 
■ervation  of  all  it    economic  resources  becomes  a  prime 
necessity. 

In   Spite   Of  all    thai    has   been   said   ;iml   written   about 

the  need  of  provision  for  the  fixation  of  atmospheric 
nitrogen  in  one  form  or  another,  substantially  nothing 
has  been  accomplished,  nor  can  anything  be  done  until 
the  cheaply  developable  power-  are  set  tree  for  human 

Utilisation.      In   peace  Or   in  war  nitric  acid  lies  at    the 

very   foundation    of    many  chemical  industries  of  the 

greatest  national  importance,  and  it  is  painfully  evident 

that  the  time  may  come  when  we  may  bitterly  regret 
not    having  made  at   least  a  start  in  the  utilization   of 

power  for  this  purpose,    'the  balance  between  supply 

and  demand  is  infinitely  more  delicate  than  people  gen- 
erally realize,  so  sensitive  indeed  that  a  very  small  in- 
crease in  the  latter  produces  startling  changes  in  price 
which  are  not  compensated  by  a  subsequent  fall.  This 
is  indeed  the  theory  of  corners  and  other  artificial  in- 
terference with  the  relations  between  supply  and  de- 
mand. The  rise  and  fall  of  prices  with  the  decrease  and 
increase  of  supply  are  not  along  a  line,  but  describe  a 
sort  of  hysteretic  loop  which  represents  the  profits  of 
the  operators.  We  are  going  through  just  now  a  flurry 
in  the  coal  market  which  bears  hard  on  many  industrial 
establishments.  For  this  reason  if  for  no  other  the  full- 
est utilization  of  our  water  powers  is  necessary  and 
the  failure  of  the  bills  before  Congress  is  a  misfortune. 
They  may  not  have  been  perfect,  but  they  at  least  rep- 
resented a  long  step  in  the  right  direction  toward  the 
ultimate  goal  of  cheaper  power  for  American  indus- 
tries. Even  after  all  necessary  rights  are  granted  it  is 
a  long  operation  to  put  hydraulic  power  into  service  and 
to  distribute  it  where  it  will  do  the  most  good.  It  will 
be  hard  to  reckon  in  millions  the  annual  loss  represented 
by  the  dog-in-the-manger  policy  which  has  been  followed 
in  respect  to  these  undeveloped  resources,  and  harder 
still  to  speculate  upon  the  increasing  loss  which  the 
lack  may  force  upon  the  nation. 


Characteristics  of  Inclosed  Fuses 

THE  open  fuse  for  protecting  electric  circuits  from 
accidental  current  overloads  is  a  very  simple  de- 
vice and  was  very  early  introduced  into  the  art ;  but  its 
mode  of  operation  is  comparatively  complicated,  when 
examined  in  detail.  The  steady  temperature  of  the  fuse 
wire  rises  until  the  power  input  by  PR  is  just  equal  to 
the  power  output  dissipated  by  conduction,  radiation  and 
convection.  When  the  temperature  is  rising  rapidly,  by 
the  sudden  application  of  current  through  the  fuse,  the 
thermal  capacity  of  the  fuse-metal  substance  comes  into 
account,  as  well  as  the  dissipation. 

The  PR  thermal  input  into  the  fuse  metal  is  not  the 
•same  for  the  same  fuse  at  the  same  current  strength, 
because  R  is  not  constant.  This  resistance  increases 
with  the  temperature  of  the  fuse.  The  conductively  dis- 
sipated heat,  issuing  longitudinally  from  the  fuse  into 


lamp  .  i     roughly  proportional  to  the  temperaturi 
elevation.    The  radiativelj  Hi     ipated  heat,  emerginj 
Invisible  lighl   from  the  fuse  In  outward  Btraighl  hues, 
•   ill;    proporl Ional  to  the  temperal ure  i  li 

tion    of    the    metal,    depending    actually     on     the    fourth 

power  of  the  absolute  temperature.    The  greal  variant, 
however,  is  the  convectively  dissipated  power,  emerging 

from  the  fuse  in  the  ascending  stream  of  heated  air 
particles.  This  convective  output  for  a  given  tra 
verse  velocity  Of  air  passing  the  fuse,  varies  approxi- 
mately as  the  temperature  elevation  of  the  fuse  ab 
the  impinging  air.  If  there  is  no  wind,  the  heat  com- 
municated to  the  surrounding  air  has  to  create  its  own 
local  movement,  at  a  comparatively  low  velocity.  If, 
however,  the  fuse  happens  to  be  exposed  to  a  draught 
or  wind,  the  convective  output  is  very  greatly  increa 
A  large  amount  of  the  uncertainty  of  .open  fuses  is  at- 
tributable to  accidental  variations  in  their  convective 
thermal  output.  If  the  fuse  is  sealed  into  a  vacuum 
chamber,  like  the  filament  of  an  incandescent  lamp,  the 
convective  output  is  almost  completely  eliminated,  and 
only  the  conductive  and  radiative  outputs  are  left.  This' 
procedure  of  inclosing  fuses  in  evacuated  glass  cham- 
bers, makes  them  more  definite  and  reliable  as  to  cur- 
rent-carrying capacity,  but  greatly  reduces  their  sim- 
plicity and  cheapness. 

The  inclosed  fuse,  or  fuse  embedded  in  a  chamber  of 
powdered  non-conducting  substance,  is  a  great  improve- 
ment on  the  open  fuse,  in  regard  to  definiteness  of  be- 
havior and  current-carrying  capacity.  The  convective 
output  is  eliminated  as  though  the  fuse  were  in  vacuo, 
except  in  so  far  as  concerns  the  surface  of  the  external 
case  or  containing  cylinder.  The  thermal  output  is  now 
nearly  all  conductive;  but  the  thermal  storage  capacity 
of  the  filling  material  comes  into  very  appreciable  evi- 
dence. In  the  steady  state,  the  temperature  of  the  fuse 
settles  at  the  point  where  the  PR  thermal  input  equates 
the  total  thermal  conductive  output,  as  far  as  the  sur- 
face of  the  cylindrical  cover,  with  minor  modifications 
beyond  that  surface,  owing  to  mixed  thermal  dissipa- 
tion. Variations  in  the  evironment  as  to  wind  and  loca- 
tion will  influence  the  final  melting  current ;  i.e.,  a  ven- 
tilated location  will  increase  the  ultimate  carrying 
capacity  somewhat;  but  with  sudden  current  rises  and 
rapid  overloads,  such  changes  of  environment  have 
negligible  influence.  Under  all  such  sudden  applications 
of  current  the  inclosed  fuse  behaves  much  more  definite- 
ly than  the  open  fuse,  besides  being  better  protected 
from  dust,  moisture  and  oxidation.  Moreover,  the  in- 
closed fuse  does  not  scatter  molten  metal.  The  quanti- 
tative theory  of  the  behavior  of  inclosed  fuses  is  much 
easier  than  that  of  open  fuses;  but  has  never  been  re- 
duced to  simple  engineering  terms,  and  only  fuse 
designers,  as  a  rule,  are  interested  in  it. 

The  article  by  Walter  Arthur  on  the  performance 
characteristics  of  inclosed  fuses,  which  we  print  this 
week,  throws  light  on  the  subject  from  an  experimental 
standpoint.  The  effects  of  the  coarseness  of  filler,  of 
initial  temperature,  and  of  the  nature  of  the  filler,  on 
the  time  of  application  before  blowing,  are  clearly 
brought  out. 
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The  Fight  Against  Sleet 

IN  a  climate  like  that  of  the  northern  United  States 
the  danger  from  sleet  on  transmission  lines  is  a 
serious  one.  On  the  earlier  systems  before  the  suspen- 
sion insulators  came  into  use  the  only  danger  from  sleet 
which  had  to  be  seriously  considered  was  the  actual 
mechanical  failure  of  the  cables,  insulators,  or  some 
part  of  the  supporting  structure.  A  heavy  coating  of 
ice  combined  with  strong  wind  may  actually  bring  down 
a  line  either  by  parting  the  wires  or  by  collapse  of  the 
supports.  Fortunately,  in  a  well-designed  line  this 
dangerous  combination  is  one  very  rarely  formed,  so 
that  failure  of  service  from  this  cause  has  been  rather 
rare.  With  the  coming  of  the  suspension  insulator, 
however,  the  conditions  were  materially  changed.  In 
using  such  insulators  there  is  a  certain  lengthwise  flexi- 
bility controlled  only  by  the  anchoring  of  the  spans  at 
more  or  less  frequent  intervals.  If  all  spans  were 
leaded  equally  no  trouble  would  result  because,  what- 
ever the  spacing  of  the  wires  might  be  unloaded,  a 
somewhat  analagous  spacing  would  result  when  all  were 
borne  down  by  a  load  of  ice.  If,  however,  one  of  the 
wires  is  much  more  heavily  coated  than  the  others  or, 
being  initially  like  them,  retains  its  coating  after  its. 
neighbor  has  been  freed  from  it,  the  vertical  clearance 
between  spans  may  be  very  considerably  decreased.  The 
loaded  span  comes  down,  while  the  wire  below  it,  freed 
from  ice  and  perhaps  pulled  up  by  loads  still  retained 
on  neighboring  spans,  rises,  so  that  there  may  be  con- 
siderable danger  of  contact  or  sufficient  approximation 
of  the  circuits  to  start  an  arc.  In  addition,  there  may 
be  electrical  breakdown  from  very  large  snow  masses  or 
icicles,  but  this  contingency  is  so  rare  that  it  may  be 
practically  neglected.  The  variations  in  sag  of  spans 
due  to  this  unequal  loading  on  suspension  insulator  lines 
may  be  of  surprisingly  large  amount,  and  it  is  particu- 
larly likely  to  cause  trouble  on  double-circuit  tower  lines 
where  the  wires  are  spaced  one  above  the  other.  On 
horizontal  single-circuit  lines  it  is  very  unlikely  to  re- 
sult in  trouble  since  the  swaying  of  the  loaded  lines  is 
extremely  unlikely  to  be  sufficient  to  bring  them  into 
even  approximate  contact. 

Our  paper  on  this  interesting  topic  in  this  issue  gives 
some  valuable  information  regarding  sleet  preventive 
measures  as  derived  from  the  Pennsylvania  Water  & 
Power  Company,  which  operates  three  70,000-volt  tower 
lines,  two  from  the  power  plant  to  Baltimore,  Md.,  the 
third  to  Lancaster,  Pa.  The  first  Baltimore  line  car- 
ried two  circuits  spaced  7  ft.  apart  in  a  vertical  plane. 


The  second  Baltimore  line  carries  at  present  only  a 
single  circuit,  but  the  crossarms  are  9  ft.  apart,  and 
staggered,  the  middle  conductor  being  2.5  ft.  further 
out  than  the  upper  and  lower  ones.  The  virtue  of  thi- 
difference  in  construction  is  well  shown  by  the  fact 
that  while  the  first  line  has  been  twice  short-circuited 
from  sleet,  the  second  one  had  sufficient  clearance,  be- 
tween the  lines,  even  under  extreme  conditions,  to  cause 
no  trouble.  Some  valuable  experiments  were  tried  out 
on  the  single-circuit  Lancaster  line,  built  with  7-ft. 
clearance,  to  determine  how  great  the  actual  sag  due  to 
loading  might  be.  This  was  done  by  actually  loading 
the  cable  through  one  entire  span  and  measuring  the 
effect  in  sag  of  the  cable  and  deflection  of  the  insulators 
from  one  strain  insulator  to  the  next,  over  a  distance 
of  seven  spans.  In  a  640-ft.  span  the  increase  of  sag, 
due  to  a  loading  equivalent  to  a  half-inch  coating  of 
ice,  proved  to  be  15  ft.,  the  effect  of  the  load  being 
chiefly  to  pull  over  the  suspension  insulator  strings  so 
as  actually  to  shorten  the  distance  between  supports  and 
thus  to  drop  the  catenary  to  a  corresponding  amount, 
which  agreed  very  closely  with  the  theoretical  result  in 
thus  shortening  the  span  with  the  same  length  of 
conductor. 

Staggering  the  wires,  and  more  frequently  anchoring, 
can  reasonably  be  expected  to  free  the  line  from  danger 
of  this  particular  sort,  but  to  avoid  trouble  with  the  ex- 
isting lines  which  were  not  staggered  experiments  were 
tried  as  to  the  amount  of  current  required  on  the  cables 
to  keep  sleet  from  freezing  upon  them.  Sleet  forms 
only  when  the  temperature  is  just  a  little  below  the 
freezing  point,  and  it  does  not  form  through  a  wide 
range  of  temperature,  so  that  the  possibilities  of  load- 
ing the  circuit  sufficiently  to  get  above  this  critical 
temperature  seem  reasonably  good.  Trial  showed  that 
when  the  circuits,  which  were  of  300,000  circ.  mil,  were 
carrying  about  300  amp.,  there  was  very  little  likeli- 
hood of  the  adherence  of  sleet.  This  plan  of  campaign 
against  sleet  has  been  tried  in  practice  with  good  re- 
sults by  cutting  out  on  the  long  Baltimore  line  one  or 
more  of  the  three  circuits  so  as  to  maintain  the  load  at 
about  the  required  point.  At  times  when  the  normal 
load  was  not  sufficient  to  reach  this  result  even  with 
one  circuit,  quadrature  current  was  added  by  feeding 
back  through  one  of  the  circuits  to  under-excited  gen- 
erators, a  somewhat  heroic  remedy,  but  one  which 
worked.  The  obvious  course  in  most  cases  would  seem 
to  be  the  installation  of  suspension  insulator  lines  with 
the  conductors  staggered  enough  to  limit  the  danger 
from  unequal  sag. 


IN  a  pamphlet  sent  by  the  Co-ordination  of 
editors  some  weeks  ago,  an  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii 
editorial  program  for  the  co-ordination  of  scientific 
research  in  the  electrical  industry  was  announced.  The 
response  to  this  invitation  to  forward  the  broad  re- 
search movement  in  the  electrical  industry  was  im- 
mediate. The  editors  wish  to  thank  the  writers  of  these 
many  letters  and  to  announce  that  beginning  with  the 
issue  for  March  17,  the  Electrical  World  will  publish 
monthly   in   the  third    issue,   a    Research    Department. 


Scientific  Research  This  department  will  be  con- 
ducted by  Vladimir  Kara- 
petoff,  professor  of  Electrical  Engineering  at  Cornell 
University.  Professor  Karapetoff  will  present  our  pro- 
gram for  the  new  department  in  the  issue  for  next 
week.  He  will  be  glad  to  send  to  research  men  in  uni- 
versity, central  station,  industrial  and  private  labora- 
tories the  preliminary  program  and  to  receive  their 
comments  and  suggestions  for  the  forwarding  of  the 
work  of  scientific  research  in  the  United  States. 
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Prevention  of  Sleet  Trouble  on  High-Tension 

Transmission  Lines 


Nature  of  Sleet  Troubles — Tests  to  Determine  Maximum  Sag  of  Conductors — Line  Current 

Required  to  Prevent  Formation  of  Sleet  During  Storms — Operating 

Procedure  to  Prevent  Troubles  from  Sleet 

my  Ralph  L.  Thomas 

Member  BngtnMrlnj  Staff,  Pennsylvania  Water  ud  Power  Company 


SLEET  storms,  in  a  broad  sense,  ma,\  be  considered  to 
Include  any  weather  condition  that  causes  a  deposit 
of  ice  or  heavy,  ley  snow  on  branches  of  trees,  wires, 

etc.,  which  may  lie  a  prolific  source  of  trouble  on  an 
overhead  transmission  system.  During  the  years  1910 
to  1915  several  interruptions  due  to  these  causes  oc- 
curred on  the  high-tension  lines  of  the  Pennsylvania 
Water  and  Power  Company.  Such  trouble,  however, 
has  now  been  practically  eliminated,  partly  by  improved 
mechanical  de- 
sign of  the  lines, 
but  more  espe- 
cially by  the  pre- 
vention of  sleet 
formation  by 
keeping  the  tem- 
perature of  the 
cables  above  the 
freezing  point. 
The  necessary 
temperature  rise 
is  secured  by  op- 
erating at  low 
power  factor,  or 
if  this  method  is 
inadequate,  b  y 
short  -  circuiting 
one  line  and  sub- 
jecting it  to  a 
heat  run. 

Vigilance  and 
co-operation  be- 
tween patrolmen 
and  operators 
have  been  found 
essential  to  suc- 
cess. If  ice  is 
once  allowed  to 
form,  much  more 
current  is  needed 
to  clear  the  wires 
on  account  of  the 
heat  required  to 
melt  the  coating 
of  ice,  and  the 
damage  may  be  done  before  this  is  accomplished.  Pre- 
vention is  proverbially  better  than  cure. 

In  the  following  text  a  brief  description  is  given  of 
tests  from  which  the  best  methods  of  protection  were 
determined,  with  a  statement  of  the  operating  procedure. 

The  Nature  of  Sleet  Trouble 

Sleet  damage  may  be  either  mechanical  or  electrical, 
or  both.    The  factors  involved  are: 

1.  Mechanical  failure  of  cables,  insulators,  crossarms, 
poles,  or  towers.  Such  failure  may  be  caused  by  the 
;.heer  weight  of  the  ice  load,  usually  combined  with  ex- 
cessive wind  load  due  to  the  increased  area  in  the  path 
of  the  wind.  Pure  mechanical  failures  are  very  rare  on 
.a  power  line  carefully  designed  and  constructed  in  ac- 


ne   1 — BALTIMORE    TRANSMISSION    LINE    SHOWING    OLD    STYLE    TOWERS    ON 

AND   NEW    STYLE   ON    RIGHT 
The    old    style   towers    carried   conductors    in    a   vertical   plane    while    the   new 
carry  conductors  in  a  staggered  position 
strain  design. 


COrdance  with  standard  rules  of  loading,  and  may  be 
classed  with  those  unusual  catastrophes,  the  complete 
protection  against  which  is  debatable.  These  failures 
could  practically  be  eliminated  by  extreme  assumptions 
of  loading  in  designing  the  line,  but  it  is  a  question  of 
balancing  the  loss  in  money  and  service  prestige  caused 
by  such  interruptions  against  the  increased  investment 
cost  of  extremely  safe  lines. 

2.   Electrical    breakdown    and    short-circuit    may    be 

caused  by  very 
long  icicles  on  in- 
sulators or  be- 
tween wires,  or 
by  masses  of  ice 
or  snow  on  insu- 
lator strings.  The 
experience  and 
tests  of  the  power 
company,  how- 
ever, indicate 
that  this  almost 
never  occurs. 

3.  Electrical 
breakdown  and 
short-circuit  may 
be  caused  by  me- 
chanical unbal- 
ancing or  distor- 
tion, as  by  un- 
equal sag  due  to 
uneven  distribu- 
tion of  the  ice 
load.  Such  elec- 
trical breakdown, 
followed  by  a 
power  arc,  may 
weaken  the  cable 
s  u  ffi  c  i  e  n  tly  to 
cause  mechanical 
failure,  and  it  is 
sometimes  hard 
to  distinguish  be- 
tween cases  1 
and  3. 

The  mechanical 
remedies  for  the  second  and  third  troubles  are  short- 
ening of  the  span,  using  more  anchor  towers,  using  pin 
type  or  rigid  insulators,  increasing  the  spacing  of  con- 
ductors, or  changing  their  arrangement. 

On  a  high-tension  line  strung  on  flexible  suspension 
insulators,  anchored  only  at  strain  towers  several  sp?ns 
apart,  the  third  trouble  mentioned  above  is  of  most  fre- 
quent occurrence.  On  such  a  line,  if  one  span  of  one 
phase  is  loaded  more  heavily  than  other  spans  in  the 
same  section  between  strain  towers,  all  the  suspension 
insulators  on  that  cable  in  that  section  will  incline  to- 
ward the  heavily  loaded  span,  thus  taking  up  the  sag  in 
the  lightly  loaded  spans  and  adding  it  to  the  sag  in  the 
heavily  loaded  span.  Thus  the  latter  cable  may  be 
brought  close  to  the  one  next  below  it.     Even  if  the 


style 
The  tower  shown  at  the  right  in  this  case  is  a 
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latter  is  not  in  the  same  vertical  plane,  the  wind  may 
swjng  the  wires  together. 

It  will  be  shown  that  on  this  type  of  line  the  spacing 
of  conductors  required  to  give  complete  insurance 
against  such  trouble  is  prohibitive.  Nevertheless,  the 
experience  of  the  Pennsylvania  Water  &  Power  Com- 
pany is  that  the  "staggering"  of  the  conductors  in  a 
vertical  plane  is  of  great  value,  and  that  this  precaution, 
combined  with  electrical  sleet  preventive  measures,  is 
an  effective  protection. 

Description  of  Lines 

The  Holtwood  generating  station  of  the  Pennsylvania 
Water  &  Power  Company  feeds  three  70,000-volt  steel 
tower  lines.  Two  of  these,  paralleling  each  other  on  a 
private  right-of-way  100  ft.  wide,  transmit  energy  to 
Baltimore,  40  miles  distant,  while  the  other  carries 
power  to  Lancaster,  Pa.,  a  distance  of  about  14.2  miles. 

On  the  first  Baltimore  line  (No.  12),  carrying  two 
three-phase  circuits  (Nos.  1  and  2),  the  conductors  are 
spaced  7  ft.  apart  in  a  vertical  plane.  On  the  new  Balti- 
more line  (No.  56),  carrying  at  present  only  one  three- 
phase  circuit  (another  to  be  installed  in  the  future), 
the  crossarms  are  9  ft.  apart,  and  the  conductors  are 
staggered,  the  middle  conductor  being  about  2.5  ft. 
farther  from  the  center  line  of  the  tower  than  the  upper 
and  lower  conductors,  as  shown  in  Fig.  1.  More  strain 
towers  are  also  used,  the  maximum  number  of  spans  be- 
tween such  towers  being  five.  All  the  conductors  on  the 
Baltimore  lines  are  300,000-circ.  mil,  19-strand  alumi- 
num cables.* 

Since  the  construction  of  the  second  Baltimore  line 
(No.  56)  in  1914,  both  circuits  on  the  old  line  were 
short-circuited  on  two  different  occasions  during  sleet 
or  snow  storms,  while  the  new  circuit  was  not  affected. 
The  Lancaster  line  (No.  34)  was  built  in  1913.  It  con- 
sists of  a  steel  tower  line  carrying  two  three-phase  cir- 
cuits, the  cables  of  each  circuit  being  spaced  7  ft.  apart 
in  a  vertical  plane.  There  are  136  towers,  of  which 
forty-three  are  strain  and  ninety-three  suspension  tow- 
ers. The  average  length  of  span  is  about  550  ft.  The 
conductors  are  No.  0  B.  &  S.  gage,  7-strand  copper 
cable.  The  insulators  at  standard  suspension  towers 
consist  of  strings  of  six  units  each  of  the  Ohio  Brass 
Company's  10-in.  porcelain  disk  type.  At  anchor  towers 
the  strain  insulators  consist  of  seven  units  each.  The 
conductors  were  drawn  up  to  a  tension  of  535  lb.  at  a 
temperature  of  25  deg.  C.  In  a  span  of  550  ft.  this 
gives  a  sag  of  about  23  ft.  The  line  was  designed  for 
an  ice  coating  of  0.5  in.  measured  radially,  and  a  wind 
pressure  of  10  lb.  per  square  foot  at  a  temperature  of 
minus  25  deg.  C. 

Maximum  Sag 

The  greatest  possible  sag  due  to  unequal  loading 
would  occur  if  ice  formed  on  one  span  only,  or  a  more 
probable  condition,  if  ice  had  formed  on  all  spans  but 
had  fallen  off  all  but  one.  The  worst  possible  condition 
would  occur  if  the  cable  below  this  heavily  loaded  cable 
were  free  of  ice,  and  had  been  pulled  above  its  normal 
position  by  an  adjacent  loaded  span. 

Perhaps  formulae  for  these  conditions  could  be  derived 
theoretically,  but  it  is  believed  that  they  would  be  so 
complicated  as  to  be  entirely  impracticable,  and  that 
simplified  approximate  formula?  are  likely  to  be  applica- 
ble only  to  the  cases  for  which  they  are  created.  Re- 
cently an  attempt  has  been  made  to  derive  an  approxi- 
mate formula  for  the  deflection  of  the  lower  ends  of  the 
insulators  in  terms  of  the  length  of  the  span,  the 
stressed  length  of  cable,  and  the  load,  and  the  sag  is 
computed  by  assuming  that  the  tensions  in  the  loaded 
and  unloaded  cables  are  the  same.    The  writer  believes, 

♦For  a  complete  description  of  these  lines  see  a  paper  by  A. 
Bang  on  "Four  Years'  Operating  Experience  on  a  High-Tension 
Transmission  Line,"  Trans.  A.I.E.E.,  1915.  Vol.  XXXIV,  page  1243. 


however,  that  it  is  impossible  to  derive  an  approximate 
formula  of  general  application  for  the  linear  deflection 
of  insulators  which  does  not  involve  the  length  of  the 
insulator  string  (or  the  angular  deflection)  and  the 
number  of  spans  between  strain  towers.  The  best 
method  of  determining  the  sag  analytically  would  seem 
to  be  to  start  at  one  of  the  anchor  towers  and  work  to 
the  other,  span  by  span,  determining  the  deflection  by 
trial  and  error.  Prof.  Harold  Pender  gives  such  a 
method  in  his  "American  Handbook  for  Electrical  En- 
gineers," pages  1697-1699. 

Mechanical  Sag  Tests 

In  order  to  determine  experimentally  how  great  the 
increase  in  sag  might  be,  some  interesting  mechanical 
tests  were  carried  out  by  the  Pennsylvania  Water  & 
Power  Company  in  the  summer  of  1913  on  the  Lancaster 
line  described  above.  Later  in  the  same  year  V.  H. 
Greisser  reported  the  results  of  somewhat  similar  tests 
on    an    experimental    line    of    the    Washington    Water 
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FIG.    2 — INSULATOR   ARRANGEMENT    USED    TO    STAGGER   CONDUC- 
TORS ON  OLD  STYLE  TOWERS  WHICH  HELD  CONDUCTORS 
IN  VERTICAL  PLANE 

Power  Company  (Trans.  A.  I.  E.  E.,  1913,  Vol.  XXXII, 
page  1829). 

Evidently  the  greatest  sag  due  to  sleet  can  occur  in 
one  of  the  spans  in  the  section  between  the  two  strain 
towers  which  are  farthest  apart.  At  the  point  where 
the  tests  were  made  there  are  seven  spans  of  a  com- 
bined length  of  4152  ft.  between  strain  towers.  For 
topographical  reasons  the  span  chosen  for  observation 
was  the  third  from  a  strain  tower.  Its  length  is  640  ft. 
and  the  spans  on  either  side  are  792  ft.  and  550  ft. 

The  first  test  made  was  to  imitate  an  ice  load  on  one 
phase  of  one  span  only,  and  measure  the  increase  in 
sag.  It  can  easily  be  computed  that  a  0.5-in.  radial 
coating  of  ice  on  a  No.  0,  7-strand  cable  imposes  a  load 
of  about  0.545  lb.  per  linear  foot  of  cable.  In  order  to 
imitate  this  load  weights  were  loosely  clamped  to  the 
cable  so  that  they  could  easily  be  drawn  along.  These 
weights  were  pulled  out  on  to  the  span  and  held  at  the 
proper  spacing  (16  ft.)  by  means  of  a  messenger  rope, 
the  weight  of  which  was  taken  into  account  in  comput- 
ing the  spacing.  The  arrangement  is  shown  in  Figs. 
3  and  4. 

After  the  load  was  applied,  the  sag  of  the  cable  was 
approximately  40  ft.,  or  15  ft.  greater  than  before  the 
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weights  were  put  on,  as  determined  by  means  of  a  trail 
Before  the  application  of  the  load  the  deflections 
from  the  vertical  <>f  the  suspension  insulators  support- 
ing tlu1  phase  tested  were  found  to  he  negligible,  After 
the  load  was  applied  the  delleetions  of  the  bottom  elamps, 
measured  bj    plumb  Im.I)  and   rule,  were  as  follows: 
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The  new  length  of  the  loaded  span  is  seen  to  be  ap- 
proximately 4  ft.  shorter  than  the  original  length,  or 
686  ft.  The  sag  computed  by  ordinary  formulas  for  this 
span,  using  the  new  loading  of  0.867  lb.  per  foot,  and 
the  length  of  cable  derived  from  the  original  sag,  will 
be  found  to  check  the  experimental  sag  closely.  The 
length  of  a  suspension  string  of  six  insulators  from 
point  of  support  to  cable  is  3  ft.  4  in. 

After  these  observations  the  spans  on  either  side  of 
the  loaded  span  were  weighted  in  the  same  manner. 
With  three  spans  thus  loaded,  the  sag  of  the  middle  span 
was  found  to  be  approximately  31  ft.,  or  6  ft.  greater 
than  when  there  was  no  load  on  the  spans.  The  deflec- 
tions of  the  insulators  in  this  case  are  given  in  Table  II. 

TABLE  II— DEFLECTIONS  OF  INSULATORS  WITH  SPANS  NO.  83-81 
NO.  84-85.  NO.  85-86  LOADED 


Tower  No 

Deflection 

Direction 

82 

Strain 

South 

83 

1  ft    5  in. 

South 

81 

0  ft.  1  in. 

South 

85 

Oft.  11  in. 

North 

86 

2  ft.  4  in. 

North 

87 

0  ft.  9  in 

North 

88 

0  ft.  5  in. 

North 

89 

Strain 

North 

After  all  weights  had  been  removed  the  cable  did  not 
return  to  its  original  position.  The  sag  of  span  No. 
84-85  was  0.5  ft.  greater  than  originally.  This  was  to 
be  expected,  as  it  is  not  likely  that  the  insulators  would 


FIG.   3 — LOADING  WEIGHT   USED  IN   SAG  TESTS 

all  assume  exactly  their  original  positions,  and  that  the 
sag  would  be  distributed  throughout  the  seven  spans  in 
exactly  the  same  manner.  Also  the  temperature  may 
have  been  slightly  different  (the  two  measurements 
were  taken  on  consecutive  days),  and  there  may  have 
been  a  slight  stretching  of  the  cable,  or  a  little  slipping 
in  the  clamps. 


The  temperature  during  the  testa  was  aboul  25  deg, 
C.  The  temperature  with  an  actual  sleet  load  would  be 
about  0  deg.  ('.     No  attempt  has  been  made  to  reduce 

the  results  to  the  latter  conditions,  as  only  approximate 

results  were  desired.     The  results  an-  sufficient,  how 
ever,  to  show  that   the  spacing  required  absolutely  to 
prevent  trouble  on  this  type  of  line  from  unequal  load 
ami  sag  is  prohibitive. 

The  mechanical  tests,  as  well  as  exp 
vation  during  actual  sleet  storms,  indicate  the  danger  of 

allowing  sleet  to  collect  on  the  transmission  lines,  and 
the  desirability  of  tackling  the  problem  at  its  source  by 
preventing  the  formation  of  sleet  on  the  wires  by  k< 
ing  the  temperature  of  the  cables  above  the  freezing 
point  during  the  storms.  In  1914-1915  several  t 
were  made  to  determine  the  amount  of  current  necessary 
to  accomplish  this.  The  current  required  depends  on 
the  atmospheric  temperature  (which  determines  the 
temperature  rise  necessary),  the  weather  conditions  and 
the  physical  characteristics  of  the  wire. 

In  1914-1915  heat  runs  were  made  on  the  type  of  con- 
ductor in  service  on  the  Baltimore  lines.  One  of  the 
tests  was  made  on  the  actual  transmission  line.  The 
others  were  made  on  short  experimental  lengths  of  cable. 
In  some  cases  the  cables  were  sprinkled  with  water  in  a 
finely  divided  state  in  imitation  of  rain.  In  three  of  the 
tests  a  dead  cable,  referred  to  as  an  "idler,"  was  placed 
near  the  cable  being  tested  and  the  temperature  rise  of 
the  latter  was  measured  with  reference  both  to  the  tem- 
perature of  the  atmosphere  and  to  that  of  the  idle  cable. 
It  was  found  that  there  was  a  difference  in  these  when 
the  sun  was  shining  or  rain  falling. 

The  results  of  these  tests  are  given  in  Table  III.  The 
actual  currents  used  ranged  from  278  to  478  amp.,  but 
the  temperature  rises  were  reduced  to  the  basis  of  300 
amp.  for  comparative  purposes  by  multiplying  the  ob- 

served  rise  Kv  (        3°°       V 

seiveu  use  uy  I  actuaj  amp  I,  since  it  has  been  shown 

both  by  theory  and  experiment  that,  for  the  same  exter- 
nal conditions,  approximately  T  =  F/K  where  T  =  tem- 
perature rise,  /  =  current,  and  K  =  a  constant. 

From  this  table  it  will  be  seen  that  the  data  are  rather 
meager,  and  that  the  amount  of  current  required  is 
rather  indefinite.  Nevertheless,  it  is  believed  that  ex- 
cept under  extraordinary  conditions  300  amp.  on  the 
300,000-circ.  mil  aluminum  cable  will  prevent  the  forma- 
tion of  ice.  Sleet  has  never  been  observed  on  a  cable 
carrying  that  current. 

TABLE  III— RESULTS  OF  HEAT  RUNS  ON  300,000  C.  M.  ALUMINUM  CABLE 
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-4 

Deg.  C. 

-3 
-6 

0 

7.3 

2.5 

3.1 

6.5 

21. 

7.6 

5.2 
3.3 

Transmission  line  test,  cloudy 

windy  weather.    No  rain. 
Indoors. 
Outdoor  test.    Ice  formed  on 

idler  only. 
Outdoor  test.    Ice  formed  on 

both  cables.  Less  on  loaded 

cable. 
Outdoors.    Natural  rain  with 

a  little  sleet,  which  melted 

from  cable. 

There  is  considerable  uncertainty  as  to  the  maximum 
temperature  rise  which  should  be  provided  for.  In  the 
opinion  of  the  Baltimore  office  of  the  U.  S.  Weather 
Bureau,  the  minimum  wet  bulb  temperature  during  a 
sleet  storm  is  — 3  deg.  or  — 4  deg.  C,  and  this  is  borne 
out  by  the  power  company's  experience. 

The  velocity  of  the  wind  and  the  rate  of  precipitation 
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are  probably  the  most  important  factors.  Opinions 
differ  as  to  whether  or  not  a  high  wind  is  likely  to 
occur  during  the  formation  of  ice  or  sleet.  It  is  very 
likely,  however,  to  follow  the  formation  of  ice,  which  is 
another  argument  for  prevention. 

A  great  service  would  be  rendered  if  operating  com- 
panies would  systematically  observe  the  current  carried 
by  cables  on  which  ice  does  and  does  not  form,  as  well 
as  other  conditions  such  as  atmospheric  temperature, 
wind  velocity  and  rate  of  precipitation.  A  compilation 
of  such  observations  would  be  of  great  aid  in  determin- 
ing the  line  current  which  should  be  maintained  during 
sleet  storms. 

Preventive  Operating  Methods 

The  only  customers  of  the  Pennsylvania  Water  & 
Power  Company  are  the  public  utility  companies  in 
Baltimore  and  Lancaster.  The  co-operation  of  these 
customers  renders  possible  methods  which  could  not  uni- 
versally be  adopted.  The  first  requirement  is  the  imme- 
diate reporting  to  the  power-house  operator  at  Holt- 
wood  by  patrolmen,  substation  operators,  or  any  other 
employees  to  whom  the  information  may  come,  of  the 
presence  on  the  line,  or  approach,  of  conditions  tending 
to  form  a  deposit  of  ice  or  heavy  snow  on  the  lines. 

Referring  first  to  the  Baltimore  lines,  on  receipt  of 
sleet  report,  if  the  load  is  less  than  60,000  kw.,  the  Holt- 
wood  operator  cuts  out  one  of  the  three  Baltimore  cir- 
cuits. This  is  then  short-circuited  and  grounded  at  the 
substation  end.  At  Holtwood  it  is  connected  to  the  low- 
tension  bus.  The  heat  run  consists  of  about  390  amp., 
or  5000  kw. 

Meantime  if  the  load  is  not  sufficient  at  normal  power 
factor  to  put  300  amp.  on  each  of  the  six  conductors 
remaining  in  service,  the  customers  are  asked  to  under- 
excite  their  synchronous  machines  or  to  increase  the 
"wattless''  current,  so  as  to  bring  the  line  current  up 
to  300  amp.  Such  under-excitation  at  the  receiving  end 
increases  the  line  drop,  and  the  limiting  condition  is 
reached  when  the  Holtwood  generators  are  fully  over- 
excited (all  rheostats  cut  out  and  maximum  "boost"  on 
the  booster)  and  the  substation  voltage  drops  below 
normal.  Should  this  limit  be  reached  (allowing,  of 
course,  a  small  margin  for  control)  before  the  line  cur- 
rent reaches  300  amp.,  one  circuit  is  given  the  prefer- 
ence and  is  brought  up  to  a  load  of  300  amp.  The 
lightly  loaded  circuit  and  the  circuit  on  heat  run  are 
then  interchanged  if  necessary,  so  as  to  keep  both  free 
from  ice.  If  the  sleet  conditions  occur  during  peak 
load,  all  three  circuits  are  left  in  service  until  the  Balti- 
more load  decreases  to  60,000  kw.  at  the  Holtwood  end. 

Before  the  above  method  was  finally  determined  upon, 
and  especially  before  the  load  had  grown  to  its  present 
proportions,  other  schemes  were  tried,  which  will  be 
briefly  outlined. 

If  the  sleet  occurred  during  the  early  morning  hours, 
the  Baltimore  load,  when  less  than  24,000  kw.,  was 
carried  on  one  circuit  only.  The  other  two  circuits  were 
tied  together  at  the  Baltimore  substation.  At  the  gener- 
ating station,  one  circuit  was  short-circuited,  and  the 
loop  thus  formed  was  subjected  to  a  heat  run  with  cur- 
rent supplied  by  two  generators  and  two  transformers. 
When  the  load  began  to  increase,  all  three  circuits  were 
put  in  service,  and  circulating  current  was  provided  as 
follows:  Five  over-excited  generators  in  parallel  fed 
two  circuits  through  their  respective  transformers.  Two 
other  generators  with  open  field  circuit  were  connected 
to  the  third  circuit  through  their  transformers.  At  the 
substation  the  connections  were  normal — that  is,  the 
three  groups  of  transformers,  one  for  each  circuit,  were 
paralleled  on  the  low-tension  side,  but  not  on  the  high- 
tension  side.  'Wattless"  current  was  circulated  from 
the  over-excited  generators  through  the  lines  back  to 


the  generators  with  open  field.  In  other  words,  the 
latter  generators  were  excited  by  the  former.  Sufficient 
current  was  thus  secured  to  keep  the  temperature  of 
the  lines  above  the  freezing  point. 

Referring  now  to  the  Lancaster  line,  this  is  normally 
operated  in  parallel  with  the  Baltimore  lines.  If  the 
voltage  on  the  latter  at  the  generating  end  is  consid- 
erably raised,  as  already  pointed  out,  by  under-excita- 
tion of  receiving  apparatus,  the  main  Holtwood  bus 
voltage  may  become  too  high  for  the  Lancaster  circuits, 
in  which  case  the  line  drop  is  much  less  than  in  the 
Baltimore  circuits.  In  this  case  the  Lancaster  system 
is  segregated,  with  one  generator,  transformer  and 
auxiliary  bus. 

The  best  method  of  preventing  the  formation  of  sleet 
on  the  Lancaster  circuits  has  not  yet  been  definitely 
determined.    Formerly  one  of  the  two  circuits  was  taken 


FIG.  4 — CABLE  ARTIFICIALLY  LOADED  TO  IMITATE  SLEET  LOAD 

out  of  service  and  subjected  to  a  heat  run.  This,  how- 
ever, required  a  separate  generator,  which  can  no  longer 
be  spared.  One  scheme  which  may  be  tried  this  winter 
is  a  heat  run  on  one  circuit  with  2300-volt  energy  sup- 
plied at  the  Lancaster  end,  feeding  into  a  short-circuit 
at  Holtwood.  A  special  "sleet  bus"  consisting  of  three 
cables  strung  beneath  the  roof  trusses  of  the  switch 
room  in  two  sections,  with  suitable  connections  through 
an  oil  switch  to  the  low-tension  bus,  and  through  dis- 
connectors to  the  three  outgoing  Baltimore  circuits,  has 
been  installed  in  the  generating  station  in  order  to 
facilitate  making  the  sleet  heat-run  connections. 

These  methods  of  keeping  the  lines  clear,  with  modi- 
fications, have  been  in  use  now  for  nearly  two  sleet  sea- 
sons, and  have  proved  effective.  Nevertheless  they  must 
be  regarded  as  still  in  the  experimental  stage.  Their 
efficacy  depends  largely  on  the  immediate  reporting  of 
threatening  weather  conditions  to  the  operator  at  the 
generating  station. 

This  is  well  illustrated  by  the  partial  interruption  of 
April  8,  1916.  Early  on  this  morning  heavy,  wet  snow 
began  to  fall  between  Holtwood  and  Baltimore,  which 
was  not  reported  to  the  generating  station.  This  snow 
accumulated  on  the  cables  unevenly  and  short-circuited 
both  circuits  on  the  old  Baltimore  line.  During  this 
partial  interruption  one  span  of  this  line  was  observed 
in  which,  on  each  circuit,  the  middle  phase  cable  had 
sagged  below  the  lower  cable,  there  being  no  snow  on 
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the  latter.     Tapping  the  cablet  with  a  wooden  mallei 
caused  the  snow  in  fall,  ami  the  cablet  returned  to  their 

normal  positions. 

The  ni'w  line,  with  Btaggered  conductor!  ami  greater 
spacing,  was  not  short  circuited,  and  In  fad  there  has 
been  do  disturbance  on  this  line  due  to  sleet. 

Tin'  results  obtained  by  staggering  the  conductors  on 

the  new  Baltimore  circuil  have  been  so  satisfactory,  as 
already  pointed  out,  that  it  was  desired  to  stagger  the 

conductors   On    the   old"i-    lm(\      This    was   accomplished 

without  making  any  change  to  the  crossarms  by  m< 

of   so  called    "'V-insulators,"    which    the    power  company 

has  recently  installed  on  approximately  every  other  sus- 
pension tower  on  its  line  No.  12.    The  arrangement  is 

shown    in    Pig,  2.      The  old    insulator  strings  were   left 
intact,  hut   the  lower  ends  were  pulled   in    from  2.6  to  3 


ft.  bj  mean  m|  new  m  iil.-dm  ,  |  |1(  new  string  forms 
a    V   with  the  old  DUO,   with   the  cable  damp  at  the  apex. 

These   In  ulaton   have   been  on   the  line  onlj    a   tew 

months,  and  hence  ha\e  not  I, ecu  thoroughly  tried  out. 
It    may    he    found    necessary    to  pull   over   every    suspen- 

lon  string,  since  with  the  V-insulators  at  only  every 

other  tower  the  intermediate  old  -style  insulators  are 
pulled  in  only  a  few  inches. 

With  the  electrical  preventive  measures  outlined 
above,  and  improved  mechanical  design  as  a  second  line 
of  defense,  as  it  were,  the  Pennsylvania  Water  &  Power 

Company  hopes  that  the  "irreducible  minimum"  of 
sleet  damage  has  been  attained.  The  mechanical  and 
electrical  tests  described  by  the  writer  were  carried  out 
under  the  direction  of  A.  Bang,  testing  engineer  of  the 
Pennsylvania  Water  &  Power  Company. 


Characteristics  of  Standard  Inclosed  Fuses 


Results  of  an  Investigation  of  Suitable  Construction  Materials,  Performance  of  Fuses  Under 

Different  Operating  Conditions,  and  Effect  of  Size,  Kind  and 

Amount  of  Filler  on  Operation 


By  Walter  Arthur 


ONE  of  the  earliest  attempts  at  an  automatic  device 
for  opening  an  electric  circuit  was  the  insertion 
of  a  piece  of  metal  or  an  alloy  with  a  high  elec- 
trical resistance  and  a  low  melting  point  in  the  circuit. 
This  device  has  been  handed  down  and  is  still  in  use, 
in  some  instances,  in  its  original  form.  The  operation 
of  such  fuses  as  they  were  originally  constructed  was 
not  reliable  as  in  most  instances  it  is  necessary  that 
an  electric  circuit  with  a  definite  current  be  opened  in 
a  very  definite  time  This  the  ordinary  fuse  can  not 
always  be  depended  upon  to  do. 

It  has  been  found  that  the  factors  controlling  the  be- 
havior of  small  fuses  are  as  follows:  (1)  Material  of 
fuse  element;    (2)   shape  of  cross  section  of  fuse  ele- 
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FIG.    1 — CURVES    (FROM   TABLE   i)    SHOWING  COMPARATIVE   RAT- 
INGS OF  FUSES   MADE   FROM   ROUND   WIRES 
0.0125  IN.  DIAMETER 

ment;  (3)  specific  heat  capacity  of  filler  used;  (4)  heat 
conductivity  of  inclosing  case;  (5)  length  and  diameter 
of  case;  (6)  location  of  fuse  element  in  the  filler;  (7) 
temperature  of  the  atmosphere  in  which  the  fuse  is 
used;  (8)  previous  heat  treatment  of  the  fuse  element 
.and  the  effect  of  indicator  wires. 

The  properties  that  must  be  considered  in  selecting  a 


metal  for  the  fusible  element  are:  electrical  resistance; 
tendency  to  oxidize,  and  the  melting  point.  The  only 
metals  or  alloys  suitable  for  inclosed  fuses  are  those 
of  low  melting  point,  since  any  metal  melting  at  or  near 

TABLE  I  — COMPARATIVE  CAPACITIES  OF  INCLOSED  FUSES  M\DK 
FROM  ROUND  WIRES 

Wires — 0.0125  in.  diameter;    fillei — silicic  acid;  cases — fiber,  length   1  f|   in  . 
external  diameter,  0.5  in.,  internal  diameter,  ft  in.,  terminals  brass.. 


Lead 

Wire 

Zinc  Wire 

Tin 

WlHK 

Cadmium  Wire 

Current 

Time 

Current 

Time 

Current 

Time 

Current 

Time 

in  Amp. 

in  Sec. 

in  Amp. 

in  Sec. 

in  Amp. 

in  Sec. 

in  Amp. 

in  Sec. 

4.5 

4 

8.6 

4 

6.5 

4 

4 

6.5 

2 
3 

4.0 

2 

8  0 

5 

2 

C 

6.0 

5 
5 

6.0 

5 

5 

3  5 

3 

7.5 

8 

3 

9 

8 

o.  0 

9 
9 

5.5 

7 
8 

3  0 

11 
10 

6 

10 

9 

8 

7.0 

14 

5.0 

20 

5.0 

11 

10 

14 
11 

28 
23 

10 
11 

2.8 

17 
13 

11 
13 

17 

16 

20 

4   7 

30 

4   5 

35 

16 

6.5 

21 

30 

30 

18 

20 

35 

24 

22 

30 

32 

2.7 

33 

28 

30 

25 

16 

4   4 

38 

25 

85 

4    2 

60 

28 

6.0 

83 
70 

40 
49 

100 
60 

2.6 

55 

58 

95 

42 

52 

4    2 

135 

45 

60 

100 

3.9 

270 

37 

5  6 

120 

150 

no 

180 
275 

2   5 

107 
103 
103 
133 

60 
90 
90 
90 

195 

red  heat  would  be  required  to  dissipate  heat  when  held 
at  or  near  this  temperature  for  any  length  of  time,  suf- 
ficient to  char  or  burn  the  inclosing  case  unless  the  case 
be  very  large.  The  only  metals  melting  below  this 
temperature  are :  zinc,  melting  at  420  deg.  C. ;  lead,  melt- 
ing at  327  deg.  C;  cadmium,  melting  at  320  deg.  C; 
bismuth,  melting  at  268  deg.  C,  and  tin,  melting  at  232 
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deg.  C.  Any  of  these  may  be  obtained  in  the  form  of 
wire  by  extrusion  or  by  drawing.  But  tin,  lead  and 
bismuth  must  be  extruded.  Each  of  these  metals  except 
bismuth  when  in  the  form  of  wire  is  sufficiently  pliable 
and  possesses  the  mechanical  strength  necessary  for 
working  into  serviceable  fuse  wire  or  ribbon. 

Bismuth  oxidizes  quite  easily  indeed.  The  tempera- 
ture at  which  it  oxidizes  is  very  much  below  its  melting 
point,  and  when  a  wire  is  held  at  this  temperature  for 
any  length  of  time  the  cross-section  is  very  much  de- 
creased, thus  increasing  the  resistance.  The  next  of 
the  metals  in  the  order  of  their  tendency  to  oxidize  is 
lead.  It  does  not  oxidize  as  easily  as  bismuth,  but  the 
coating  that  may  be  formed  is  of  sufficient  strength  to 
hold  the  metal  in  place  when  at  a  red  heat.  Frequently 
the  current  carried  by  a  fuse  wire  under  these  condi- 
tions is  many  times  the  normal  rating  and  breaks  only 
when  the  lead  completely  oxidizes  or  reaches  the  boiling 
point.  This  behavior  of  the  metal  may  considerably 
delay  the  time  of  blowing  or  breaking  of  the  fuse.  Zinc 
oxidizes  quite  easily  when  the  temperature  is  near  the 
melting  point,  but  not  as  easily  as  lead  or  bismuth. 
This  layer  of  oxide,  like  that  formed  on  lead,  often  holds 
the  metal  in  its  original  position  until  it  reaches  the 
boiling  point. 

The  tendency  of  tin  to  oxidize  is  very  slight  indeed 
to  within  a  few  degrees  of  the  melting  point.  When  con- 
ditions are  favorable  a  sufficient  coating  of  the  oxide  will 
form  on  the  surface  to  hold  the  metal  in  position  until 
the  temperature  rises  to  a  red  heat.  The  range  of  tem- 
perature over  which  this  oxide  forms  is  so  limited  that 
only  very  rarely  will  the  fuse  element  refuse  to  break 
at  its  normal  rating. 

Cadmium  oxidizes  but  very  slightly  below  the  melting 
point.  Its  tendency  in  this  direction  is  less  than  that 
of  any  of  the  metals  mentioned.  The  amount  of  oxide 
formed  is  so  very  small  that  oxidation  does  not  affect 
its  reliability  or  its  current  carrying  capacity. 

The  resistance  of  the  metal  composing  the  fusible 
element  is  one  of  the  factors  which  enters  into  the  choice 
of  a  metal  for  such  purposes.  The  resistances  usually 
given  for  the  five  low  melting  point  metals  given  are : 

Specific   Resistance   in 
Micro-ohms   per  Centimeter 
Element  Cube.     Temp.   0  Deg.   C. 

Bismuth    108 

Lead    18.5-19.5 

Tin     9.5-11.5 

Cadmium    6.0-  7.0 

Zinc 5.5-   6.0 

The  resistance  of  the  fusible  element  in  large  fuses 
is  not  so  important  but  in  low  capacity  fuses  such  as 
those  below  one  ampere  rating,  it  must  be  considered. 
A  metal  having  a  low  specific  resistance  like  zinc  or 
cadmium  is  not  suitable  for  fuses  of  this  rating.  A 
cadmium  or  zinc  wire  suitable  for  this  rating  would 
have  a  diameter  less  than  5  mils  and  this  is  too  small 
to  be  practical.  A  lead  wire  of  a  convenient  working 
size  can  be  made  which  would  carry  0.5  amp.  but  the 
tendency  toward  oxidation  prohibits  its  use.  Bismuth 
with  its  high  specific  resistance  would  seem  ideal  for 
this  purpose  but  is  too  brittle  and  oxidizes  too  easily. 

An  alloy  of  bismuth  and  some  of  these  low  melting 
point  metals,  which  would  melt  at  a  temperature  below 
which  either  constituent  would  oxidize  and  have  a  fairly 
high  resistance  should,  however,  meet  the  requirements 
of  a  0.5  amp.  fuse.  An  alloy  of  40  per  cent  lead  and 
60  per  cent  bismuth  produces  an  alloy  melting  at  about 
125  deg.  C.  and  has  a  resistance  of  50  or  60  micro-ohms 
per  centimeter  cube.  This  alloy  gives  a  material  meet- 
ing the  requirements  of  fuses  but  is  impractical  for 
large  sizes.  It  possesses  but  little  mechanical  strength 
and  requires  a  special  low  melting  point  solder. 

By  consulting  Fig.  1  based  on  Table  I  it  will  be 
observed   that  fuses   made   from    round   lead   and   zinc 


wires  occupy  positions,  relative  to  each  other,  such  as 
might  be  predicted  from  their  melting  points  and  spe- 
cific resistances.  Lead,  with  a  specific  resistance  of 
about  19  micro-ohms  per  centimeter  cube  and  a  melt- 
ing point  of  327  deg.  C,  should  carry  much  less  cur- 


s' 


, 

Vj 

■<" 

A 

C  oar  be  Lime  Filler 

L 

| — | — 

1     i      ]     '      ' 
B-  Fine  Lime  Fillet-  - 

S 

hcic 

Aci 

d 

y 

ti- 

Filler befwes/Pip  and 

70 

Mesh 

°"~ 

5{hcic/  ci<d 

" 

; 

lt- 

Filler 

Pa 

sstngftOMesh 

FIG.  2- 


10      10      30     40       50      60      70      80      90      100      110      120 

Time  Seconds 
-CURVES    (FROM  TABLES  III  AND  IV )    SHOWING  EFFECT  OF 
SIZE  OF  PELLETS  ON  TIME  OF  FUSE  BLOWING 


rent  than  zinc  having  a  specific  resistance  of  about  6 
micro-ohms  per  centimeter  cube  and  a  melting  point 
of  420  deg.  C. 

Fuses  made  from  tin  wire  having  a  specific  resist- 
ance of  about  10  micro-ohms  per  centimeter  cube  and  a 
melting  point  of  232  deg.  C.  would  be  expected  to  carry 
less  current  than  fuses  made  from  the  same  size  cad- 
mium wire  which  has  specific  resistance  of  about  7 
micro-ohms  per  centimeter  cube  and  a  melting  point  of 
320  deg.  C.  By  consulting  the  curves  drawn  from  Table 
I,  it  is  found,  however,  that  fuses  made  from  tin  wire 
carry  slightly  more  current  than  those  from  cadmium 

TABLE   II— DIFFERENCE   IN   REGULARITY  DUE  TO    THE  USE  OF 
DIFFERENT  FILLERS— CASES  OF  FIBER,   0.5  IN.    x    1  tf  IN. 


Pellet-Lime  Filler  (10  per  Cent 
Passing  20  Mesh)  With  2x35  Mil 
Zinc  Ribbon 


Silicic  Acid  Filler  With  2x50  Mil 
Zinc  Ribbon 


Current 

Time 

Average 

Current 

Time 

Average 

in  Amp. 

in  Sec. 

Time  in  Sec. 

in  Amp. 

in  Sec. 

Time  in  See. 

7.0 

2 

2 

8.0 

3 
3 

3 

6.5 

7 
5 

7 

6 

3 

7.0 

7 
6 

7 

6.0 

11 
18 

15 

7 

19 

6.0 

18 

16 

13 

23 

11 

9 

17 

12 
18 

5.8 

60 
18 

44 

16 

35 

5.5 

42 

38 

90 

35 

42 

33 

20 

28 
27 

5.7 

55 
55 
30 
45 
35 

44 

37 
50 
43 
65 
22 

5.4 

95 
65 
150 
130 
85 
90 

102 

5.0 

66 
60 
90 
120 
360 
450 

191 

wire  of  the  same  size.  The  probable  explanation  is 
that  tin  and  cadmium  do  not  radiate  heat  at  the  same 
rate  and  that  the  resistances  may  not  have  been  the 
same  as  given  in  the  table. 

The  shape  of  the  cross-section  of  the  fusible  element 
in  no  way  influences  the  carrying  capacity,  but  does 
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exercise  a  decided  influence  upon  the  sensitiveness  of 
ilu-  blowing  <>r  breaking  of  the  element.    When  th 
menl  has  a  circular  i  tion  it  may  be,  ami  some 

times  is,  held  in  place  by  a  finely  divided,  closely  packed 
filler,  after  tin-  metal  lias  become  molten,     [f  In  die 

tion  the  width   is  miieh  greater  than  the  thirl 
0.688,   this  tendency    to  "hold   in   place"   is  much   lessened. 
Also  a  very   thin  element    has  a  tendency,  when  molten. 
to  contract  to  a  circular  cross  sect  ion.     This  cont  rail  ion 

to   a   circular  cross-section    invariably    results    in   the 

breaking  of  the  element.     This  effect    is  so  marked  that 

the  susceptibility  to  rapid  fusing  is  quite  noticeable. 

Ill  making  a  fuse  element  of  this  kind  a  suitable  sized 
wire  was  rolled  into  a  ribbon  of  -  mils  thickness.  This 
thickness  was  selected  because  it  was  about  the  thinnest. 

ribbon  which  could  be  handled  witli  ease  and  dispatch 


TAB!  1 

ll     in  ECT  OF  SIZE  OF  LIME  PEL!  ETSONTIMEOF 

ILOWINU 

Wires 

■ino,  10x22  mils;  cases — fiber 

,  0.5  in.xl  !}   in.      N'o  indicator  wires. 

I'lM        1    [Ml        111  1  1  11      (10      1-K11      Cl   ST 

Coarse  Limi  Filler  (Between  10 
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wi)  20  Mesh) 

Current 

limp 

Average    Extreme 

Current 

li 

Average 

Kxtreme 

in  Amp, 

in  See. 

Time 

Time 

la  Imp. 

in  See. 

Time 

7  0 

2 

4 

2 

2 
4 

7.0 

2 

2 

2 

6.5 

0 

6 

5 

7 
10 

9 

10 

7 
15 

5 

7 

7 

IS 

6.2 

7 
5 

6 

2 
9 

6.3 

35 

30 
15 
12 

7 

17 

7 
35 

(i 
9 
7 
6 

7 

6.0 

18 
15 

11 

5 

18 

6.1 

17 

9 

50 

65 

39 

9 
65 

10 
15 

7 

35 

5.5 

120 
23 

83 

23 
120 

6  0 

45               55 

110 

70 

70 

70 

70 

:..-» 

.>.! 

50 

3.5 

300 
240 
180 

210 

180 
300 

and  without  injury  to  it.  In  attempting  to  secure  a 
ribbon  of  less  thickness  difficulties  in  rolling  are  en- 
countered. A  ribbon  thicker  than  2  mils  shows  greater 
irregularities  in  its  operations.  A  comparison  of  the 
time-blowing  points  of  fuses  made  from  round  zinc 
wires  and  zinc  ribbon  and  pellet-lime  filler  shows  greater 
regularities  in  the  blowing  of  the  ribbon  fuses. 

Much  of  the  variation  in  the  time  required  for  the 
ordinary  fuse  to  open  a  circuit  on  an  overload  comes 
from  the  difference  in  specific  heat  capacity  and  heat 
conductivity  of  the  various  fillers  used.  In  many  stand- 
ard fuses  with  zinc  wires  the  ordinary  pellet-lime  filler 
is  used.  By  an  examination  of  these  pellets  quite  a 
variation  in  size  is  observed  which  introduces  a  dif- 
ference in  heat  capacity  and  conductivity.  These  differ- 
ences give  a  wide  variation  in  the  time  required  to  blow 
the  fuses  on  an  overload.  This  is  well  illustrated  by 
comparing  the  regularity  of  the  blowing  points  of 
fuses  made  with  the  ordinary  pellet-lime  filler  and  silicic 
acid  filler.  It  may  be  observed  by  consulting  Table  II 
that  fuses  made  from  zinc  ribbon  (2  x  35  mils)  and  or- 
dinary pellet-lime  filler  show  less  regularity  in  time  of 
blowing  than  fuses  made  from  zinc  ribbon  (2  x  50  mils) 
and  silicic  acid  filler.  The  reason  obviously  is  that  the 
silicic  acid  filler  being  much  lighter  and  more  fluffy  has 
a  much  more  even  heat  conductance  than  the  lime  filler. 
At  the  same  time  the  silicic  acid  filler  has  much  less 
material   in  contact   with  the  fuse  element;   thus  the 


difference  due  to  the  variation  of  heal  capacity  of  the 

filler  is  much  less  effective.    The  effect  of  heal  capai 
and  heat  conductivity  of  differenl  sized  pellets  in  the 

pellet   lime    tiller    is    shown    in    Table    III    and    in    Pig.   2 
based  on  this  table.      FuBCS  made  from  fine  pellet     < 
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5  0 

8 
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3 

3 

4.5 

5 

5 

4   5 
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6 
6 

6 

5 
5 

4.0 

7 

9 

4.0 

18 
16 
12 
11 

16 

7 
11 
11 

15 

3.8 

15 
18 

13 

3.7 

29 
38 
32 

31 

ll 
12 

29 

3.6 

24 

31 

29 

28 

29 

40 
30 

3.6 

42 

42 

42 

3.4 

210 

125 

40 

115 

49 

145 

47 

75 

30 

80 

3.4 

140 

100 
112 
92 
93 
90 

140 

0.5  amp.  less  than  those  made  from  the  coarse  pellets. 
The  differences  in  the  time-blowing  points  of  fuses 
made  from  different  granulations  of  silicic  acid  is 
shown  in  Table  IV,  and  in  Fig.  2  the  fuses  containing 

TABLE  V— EFFECT  OF  VARYING  THE  AMOUNT  OF  FILLER 
Ribbon — 2x38  mil  cadmium;  filler — silicic  acid;  cases — fiber,   0.5  in.xl  H  in  • 
Internal  diameter,    £  in.  exact. 


Weights  of  Filler  in  Grams 


Time  in  Seconds  to  Blow  Fuse  with  3.7  Amp. 


0.750 


0.800 


0.850 


0.900 


0.950 


20 
18 
18 

Average  time 

19 

27 
26 
25 

Average  time 

26 

27 
29 
30 

Average  time, 

28 

32 
27 
28 

Average  time, 

29 

27 
29 
34 

Average  time, 

30 

34 

Average  time, 

33 

33 

the  finer  filler  giving  a  curve  with  a  much  sharper  angle 
and  having  a  slightly  lower  carrying  capacity. 

The  quantity  of  the  filler,  especially  that  of  the 
silicic  acid  has  a  marked  influence  upon  the  time  of 
blowing;  due  to  the  changes  in  the  heat  capacity  and 
heat  conductivity  of  the  filler.  In  Table  V  is  shown 
the  effect  of  varying  the  amount  of  the  filler. 

The  effect  of  the  length,  diameter  and  heat  conduc- 
tivity of  the  fuse  case,  location  of  fusible  element  and 
temperature  of  surrounding  air  will  be  discussed  with 
other  subjects  in  a  later  issue. 
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Rehabilitation  Without  Service  Interruption 

How  a  New  1800-Kw.  Station  Was  Built  on  the  Site  of  an  Old  Power-Plant  Building  and 

New  Switching  and  Control  Equipment  Installed  at  a  Cost  of  $35,000 

with  Data  on  the  Unit  Coal  Consumption 


THE  electric  light  plant  at  Holland,  Mich.,  has  just 
been  rehabilitated  to  give  added  surety  of  con- 
tinuous service,  to  reduce  fire  plant  hazard,  to 
increase  safety  of  operation  and  to  provide  for  future 
growth.  All  of  the  changes,  involving  the  construction 
of  a  new  building  and  the  installation  of  new  electrical 
control  equipment,  were  made  under  regular  load  con- 
ditions without  a  single  interruption  in  service.  The 
reconstruction  plan  was  unusual  in  that  no  money  was 
spent  in  an  attempt  to  reduce  the  present  operating 
costs  of  the  plant,  the  entire  effort  being  directed  to- 
ward the  improvement  of  the  quality  of  the  service 
rendered.  On  the  other  hand  the  over-all  production 
cost  was  increased  since  the  expenditures  appreciably 
increased  the  overhead  charges.  The  only  reduction  in 
expense    was    in 

k—  —./os-'/o------ 


the  cost  of  insur- 
ance, which  the 
plant  now  carries 
itself.  All  expen- 
ditures will  be 
provided  for 
from  a  c  c  u  m  u  - 
lated  profits  and 
no  new  money 
will  be  required 
for  the  improve- 
ment. 

One  of  the  larg- 
est engineering 
problems,  proba- 
bly, was  to  erect 
a  new  82.5-ft.  by 
70.5  ft.  building 
on  the  site  of  the 
existing  station, 
leaving  the  boiler 
room  intact  for 
the  present,  but 
providing  a  plan 
for  changing  the 
boiler  room  lay- 
out within  the 
next  few  years. 
Arr  an  gements 
were  also  made 
so  that  the  tur- 
bine room  might  be  extended  at  a  later  date.  Along  with 
the  task  of  "building  over  a  building,"  so  to  speak,  was 
the  necessity  of  installing  new  buses  and  switching  ap- 
paratus to  reduce  the  fire  hazard  and  make  for  greater 
safety  of  operation.  Reliability  of  service  was  especially 
important,  since  the  town  is  dependent  upon  this  sourco 
of  power  for  both  its  water  and  electricity. 

How  the  Building  Problem  Was  Attacked 

The  building  which  housed  the  plant  just  rehabilitated 
was  a  very  old  structure  with  13-in.  brick  walls,  a 
wooden  main  floor  and  a  low  wooden  roof  supported  on 
wooden  columns.  The  new  building  is  a  steel-frame 
structure  faced  with  tapestry  brick  and  equipped  with 
metal  windows  and  metal  skylights.  The  roof  is  of 
concrete  covered  with  tar  and  gravel.  The  steel  columns 
in  the  wall  of  the  building  which  will  later  be  the  par- 


tition between  the  turbine  room  and  the  yet  uncon- 
structed  boiler  room,  were  made  sufficiently  heavy  to 
hold  their  share  of  the  additional  roof  load  and  the 
overhead  coal  bunkers. 

To  minimize  the  excavating  and  other  foundation  ex- 
penses the  existing  13-in.  brick  foundation  was  left  in- 
tact and  at  such  places  as  supports  were  needed  for  the 
columns  of  the  new  steel,  framework  footings,  like  those 
in  Fig.  1,  were  installed.  The  placing  of  these  column 
footings  was  accomplished  by  digging  down  2  ft.  on 
both  sides  of  the  existing  foundation,  drilling  it  for  the 
reinforcing  tie  rods,  setting  the  rods  in  place,  building 
up  the  footing  form  and  casting  the  concrete  column 
footing  in  place.  Eight  of  these  column  supports  were 
used  under  the  sides  of  the  building,  and  seven  similar 

footings  under 
the  ends  to  sup- 
port pilasters  for 
reinforcing  the 
end  walls.  The 
new  footings  now 
carry  the  load  of 
the  entire  steel 
frame,  roof  and 
walls  of  the  build- 
ing except  that 
portion  of  the 
side  walls  which 
stands  below  the 
level  of  the  orig- 
inal walls  of  the 
old  building.  The 
lower  section  of 
the  side  walls  is 
carried  by  the  old 
foundation,  which 
now  is  really  un- 
der a  lesser  load 
than  it  was  in 
the  old  building. 
This  treatment  of 
the  foundation,  it 
is  estimated,  cost 
$5,000  less  than  a 
new  foundation 
would  have  cost 
and  the  result  is 
proving  just  as  satisfactory  as  if  new  construction  had 
been  used  throughout. 

When  the  footings  were  in  place  portions  of  the  old 
wall  were  torn  away  to  give  places  for  the  steel  col- 
umns. The  entire  steelwork  and  roof  were  then  erected 
around  and  over  the  old  building.  A  new  roof  was  put 
on  and  a  15-ton  traveling  crane  was  erected  between 
the  old  roof  and  the  new  roof.  After  a  wood  bulkhead 
had  been  placed  inside  the  old  walls  to  protect  the  ma- 
chinery from  the  weather,  the  old  walls  were  torn  down 
and  the  new  ones  laid,  that  portion  of  the  new  side 
walls  above  the  window  tops  being  supported  on  steel 
lintels,  which  transmit  the  load  to  the  columns.  Al- 
most the  last  step  in  tearing  away  the  old  building  was 
removing  its  roof,  which  was  left  standing  on  wooden 
columns  to  protect  the  turbines  and  engine  from  the 
weather  and  material  which  might  fall  during  the  re- 
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construction.     While  the  new  concrete  main  floor  wi 
being  laid  the  prime  movers  were  operated  from  the  old 

floor  and  from  planks  laid  on  the  stool  reinforcing  which 

later  to  support  the  concret o.    The  machine  founds 
tiona  were  not  changed. 

in  reconstructing  the  electrical  control  equipmenl  the 
problem  was  considerably  simplified  by  removing  all  of 
the  "id  generating  panels  to  one  corner  of  the  station 
and  carrying  bus  wires  out  through  a  window  to  a  tern 


FIG.   2 — ENGINE  ROOM   SHOWING  FLUES   FOR   VENTILATING   GENERATORS 


porary  switch  house,  in  which  the  old  feeder  panels 
had  been  erected.  While  the  plant  was  operated  in  this 
manner  the  new  generator  leads,  buses  and  switchboard 
were  installed. 

The  four-wire  leads  from  the  generators  run  directly 

TABLE  I— THE  COST  OF  THE  IMPROVEMENTS  AT   HOLLAND 
(MICH.)  STATION 


Engineering  and  superintendence 

Exciter  set,  12-kw.  engine-driven  and  foundation   

Building  construction 

Labor  and   material    for  all  temporary   work   in  connection   witl 

electrical  apparatus 

Conduit,  labor  and  material 

Bus  structure  (a.c.  and  d.c.) 

New  switchboard,  feedei   voltage  regulators,  generator  cable  and 

outgoing  lines,  labor  and  material 

Plant-service  conduit  and  jwiiing    

Traveling  crane  (15- ton) 

Rearranging  atmospheric  exhaust 

Ventilating  ducts  for  turbo-generators      .  .       

Painting 

Wall  of  bus  room  in  basement    

Motor-generator  set  bedplate,  coupling  and  setting  

Miscellaneous  items 


82,539. 8G 

524 . 99 

17,151.69 

972  90 

S09.42 

1 ,284  02 


Total 


.") 

751. 

21 

1 

097 

(',:> 

2 

518 

IIS 

127 

23 

391 

12 

1 

,057 

4  5 

210 

61 

79 

70 

427 

is 

S3  l 

,943 

17 

TABLE  II— POUNDS  OF  COAL  USED  PER  KILOWATT-HOUR   IN 
PLANT  AT   HOLLAND,  MICH. 


1913 


January 

February. 

Maich.  ...  4.90 

April 4 .  82 

May 4.70 

June .           5. 19 

July 5.33 

August. .  .  5.28 

September  5 .  56 

October.  . .  5.  50 

November  5. 27 

December 4.  71 


1914 

1915 

1916 

4.93 

5  34 

i   79 

5.44 

4    74 

1     12 

5    34 

5   12 

4    75 

5   21 

4.95 

5  09 

t    87 

4.93 

4    73 

5.24 

4.81 

5.42    ■ 

5.08 

4  92 

4.85 

4.99 

4.78 

5.03 

4.57 

4.77 

4.38 

5.40 

4.86 

nchroni  m  the  automatic  control  It  cut  out.  Since 
the  generator  leads  are  placed  in  separate  single-con 
ductor  fiber  conduit,  it  la  thought  that  there  will  be  little 
If  an>  chance  for  trouble  between  the  busbars  and  the 
generators.  Furthermore,  the  construction  and  secure 
location  of  the  bus  structure  practically  prevents  the 
occurrence  of  ahort-circuil  In  this  portion  of  the  system 
unless  one  develops  in  the  generators.    The  principal 

reason    for  placing   all   generator   leads    in   fiber  conduit 

is  that  the  choking  effect  is  less  than 

with  iron  pipe. 

Feeders  connected  with  tho  bu  ei 
pass  through  disconnect  switches  in 
the  basement  and  from  there  rise, 
with  each  wire  in  a  separate  fiber  pipe, 
to  automatic  oil  switches  equipped 
with  inverse  time-element  relays. 
These  units  are  set  on  the  first  floor 
and  attached  directly  to  the  panels  24 
in.  apart.  The  relays  are  set  to  oper- 
ate on  50  per  cent  overload  in  ten  sec- 
onds. From  the  oil  switches  the  light- 
ing circuits  run  in  iron  pipes,  with  a 
single  pipe  to  each  circuit,  to  the  gal- 
lery floor  directly  over  the  switch- 
board. One  leg  of  each  circuit  passes 
through  an  automatic  induction  feeder 
regulator  and  then  runs  to  the  outgo- 
ing line  rack,  which  carries  the  poten- 
tial and  secondary  transformers,  choke 
coils  and  spark-gap  type  lightning  ar- 
resters. The  automatic  feeder  regu- 
lators replace  old-style  step  hand-op- 
erated regulators  formerly  used.  Multiple  conduit  was 
used  for  leads  near  the  generators  and  single  pipes  for 
single  feeder  circuits  to  eliminate  as  nearly  as  possible 
trouble  that  would  affect  the  entire  plant  output. 

Safety  of  operation  was  a  ruling  consideration  in 
laying  out  the  bus  room  in  the  basement.  Instead  of 
connecting  the  current  transformers  permanently  in 
the  generator  leads  they  were  supported  below  the  sta- 
tion buses  and  connected  therewith  by  disconnecting 
switches.  Thus  the  transformers  may  be  removed  from 
the  live  part  of  the  system  for  repairs  whenever  desired. 
Tub-type  regulators  for  the  city  lighting  system  have 
been  placed  inside  a  wire  grating  in  the  bus  room.  So 
that  operators  will  not  have  to  go  inside  the  bus  room 
to  lift  the  tub  weights  each  time  the  street  lamps  are 
lighted,  however,  12-in.  by  18-in.  swinging  doors  have 
been  placed  in  the  grating  so  that  the  weights  may  be 
reached  from  outside  the  busroom. 
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to  the  buses  in  the  basement,  passing  through  discon- 
nect switches.  In  the  leads  from  two  of  the  generators 
to  the  buses  no  automatic  circuit-breakers  are  used. 
There  is  an  automatic  oil  switch,  however,  in  the  circuit 
of  the  1000-kw.  generator,  but  the  automatic  feature  is 
used  only  when  paralleling,  and  after  the  machine  is 
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FIG.   3 — LOAD   CURVES   ON   TYPICAL  SUMMER   AND  WINTER   DAYS 

The  plans  for  the  building  at  Holland  were  made  by 
James  N.  Hatch,  consulting  engineer,  of  Chicago,  and 
Clark,  Jonkman  &  Clark  of  Holland  were  the  building 
contractors.  The  reconstruction  and  electrical  work  was 
carried  on  under  the  direction  of  R.  B.  Champion,  super- 
intendent of  public  works. 
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INSTALLATION  OF  FIBER 

DUCT  LINES  IN  CONCRETE 

Features    of    Underground    Concrete    Conduit    Con- 
struction When  Using  Fiber  Duct  and  a  Graphical 
Method  of  Determining  Materials  Required 

Until  quite  recently  underground  transmission  and 
distribution  systems  have  been  confined  to  the  larger 
cities.  There  is  at  present  considerable  agitation  by 
municipalities  tending  to  require  public  utility  cor- 
porations to  resort  to  underground  construction  even 
in  the  smaller  cities.  Many  city  authorities  now  require 
an  agreement  whereby  the  electric  lighting  interests 
promise  to  spend  either  a  predetermined  amount  of 
money  in  each  municipality  annually  or  to  install  a 
certain  amount  of  conduits.  From  this  it  may  be  gath- 
ered that  the  scope  of  underground  conduit  construction 
is  constantly  widening.  The  rapidity  with  which  the 
advantages  of  underground  construction  have  been  ac- 
cepted has  led  to  the  adoption  of  numerous  materials 
for  the  construction  of  conduit  lines.  Each  of  these 
materials  has  some  peculiar  advantage  over  the  other, 
but  all  are  manufactured  with  definite  fundamental 
requirements  in  view. 

The  fundamental  requirement  of  any  conduit  regard- 
less of  the  material  is  protection  to  the  cables  it  will 
contain.  Allied  with  protection  there  should  be  dura- 
bility and  permanence.  Protection  is  a  broad  term  and 
covers  many  items.  For  instance,  the  duct  should  not 
be  affected  by  the  chemical  elements  in  the  soil,  whether 
they  be  natural  or  due  to  the  proximity  of  industrial 
plants.  If  a  short-circuit  should  occur  in  one  duct,  the 
material  should  be  fireproof  so  as  not  to  permit  the 
arc  to  communicate  with  the  other  cables.  For  the 
above  and  other  electrical  reasons  the  material  should 
have  a  high  insulating  value.  The  material  should 
withstand  high-voltage  tests  when  installed  in  wet  soil 
and  in  service  as  well  as  in  the  preliminary  tests.  The 
duct  should  not  be  subject  to  corrosion  or  disintegra- 
tion. The  material  should  be  moisture  proof  and  offer 
protection  against  electrolysis.  Aside  from  these  phys- 
ical requirements,  the  duct  should  be  so  manufactured 
as  to  permit  facility  of  handling  and  installation,  and 
also  permit  the  ready  installation  and  removal  of  cables. 

Duct  materials  may  be  divided  into  three  general 
classes,  according  to  the  material  upon  which  they  are 


FIG.    1 — SECTION    OF    CONCRETE    CONDUIT    LINE    USING 
FIBER    DUCT 

based,  as  metals,  vegetable  and  silicious  materials.  The 
first  type,  of  which  wrought-iron  pipe  is  the  best 
known,  is  rather  expensive  for  main-line  conduits,  and 
is  used  generally  for  services  between  the  distribution 
manholes  and  the  consumers'  premises.  In  the  second 
class  are  fiber  duct  and  creosoted-wood  conduits.     The 


fiber  duct  is  rapidly  advancing  in  favor  in  underground 
construction.  The  creosoted-wood  conduit,  known  also 
as  pump  log,  lacks  durability,  but  at  one  time  had  an 
extensive  use,  the  chief  advantage  being  its  low  initial 
cost.  In  the  third  class  are  cement  and  stone  conduits 
and  vitrified  clay  or  tile  duct.  In  this  latter  class  the 
tile  duct  finds  the  most  extensive  use. 

Fiber  duct  possesses,  many  advantages  over  the  other 
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FIG.    2 — DIAGRAM    FOR    DETERMINING    MATERIAL    REQUIRED    FOR 
INSTALLATION    OF    CONDUIT    USING     1:3:6     MIXTURE 

forms  of  conduit  materials.  Recently  it  has  been  used 
in  great  quantities,  supplanting  other  materials,  and 
is  increasing  in  popularity.  Fiber  duct  consists  of  wet 
wood  pulp  or  fiber  which  is  wrapped  about  a  mandrel 
in  a  thin  film  while  under  pressure.  When  built  up  to 
the  proper  thickness  it  is  dried  and  then  saturated  with 
a  bituminous  compound.  The  conduit  is  manufactured 
with  four  general  types  of  joints,  the  use  and  nature 
of  which  is  implied  in  the  name.  These  are  the  socket, 
the  drive,  the  screw  and  the  sleeve.  The  socket  type  is 
generally  used  with  the  concrete  envelope,  while  the 
other  types  have  no  form  of  protection,  being  laid 
directly  in  the  earth. 

The  advantage  of  light  weight  stands  out  primarily 
for  fiber  duct,  and  due  to  this  the  freight  and  cartage 
rates  per  foot  are  much  lower  than  for  other  types  of 
materials.  Approximately  three  times  as  many  duct 
feet  of  fiber  duct  may  be  carried  in  the  same  car  as  of 
tile  duct.  Likewise  in  handling  the  duct,  one  man  can 
carry  several  lengths  of  fiber  duct  aggregating  many 
lineal  feet  as  opposed  to  one  section  of  multiple  tile 
duct.  In  installing  the  duct  one  man  can  remain  in  the 
trench  and  another  hands  him  the  duct,  while  with  other 
materials  it  usually  takes  more  than  one  man  to  handle 
the  material  at  the  top  of  the  trench. 

The  breakage  and  waste  is  almost  negligible  with 
fiber  duct,  a  distinct  advantage  being  that  broken  pieces 
may  be  sawed  off  as  if  of  wood  and  the  good  section 
trimmed  up  and  used  in  piecing  out  the  line.  If  a  mul- 
tiple tile  is  broken  it  means  a  loss  of  several  duct  feet 
and  little  use  can  be  made  of  the  remainder.  As  the 
sections  are  long  a  very  good  alignment  can  be  secured 
with  fiber  duct  without  the  use  of  mandrels.  The 
length  also  means  fewer  joints  and  eliminates  greatly 
the  danger  of  particles  of  concrete  sifting  through  and 
damaging  the  cable  sheaths  at  some  future  time.  Ob- 
structions can  be  easily  by-passed  when  in  the  path  of 
the  conduit  line  and  when  fiber  duct  is  used. 

In  constructing  conduit  lines  with  fiber  duct  the 
construction  is  similar  to  that  shown  in  the  cross-sec- 
tion of  Fig.  1.  The  ducts  are  separated  by  an  inch  of 
concrete  and  surrounded  on  the  outside  by  an  envelope 
3  in.  thick.     The  trench  is  dug  with  sufficient  width  to 
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allow  t  he  propei  and  a  8-in.  1 

poured.    The  first  tier  of  dud    li  laid  and  held  In  place 
in   a  wooden   rake  designed  to  maintain  the  spacing. 
More  concrete  is  poured  and  tamped  Into  place  and  the 
second  tier  laid,  and  so  forth,  until  the  line  la  con 
striated.     Between  the  tiers  the  joint    art  ered, 

Which    tends    to    increase    the    Strength    of    the    finished 

line.    'The  trench  is  dug  according  to  the  width  of  the 
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line,  so  that  no  wooden  forms  are  used  and  the  concrete 

is  poured  and  confined  by  the  sides  of  the  trench.  The 
arrangement  of  the  duets  in  the  line  and  the  outside 
dimensions  for  3.5-in.  duets  are  shown  in  the  accompany- 
ing' table. 

The  set  of  curves  based  on  a  1:3:6  mixture  for  both 
3-in.  and  3.5-in.  fiber  ducts  constructed  as  illustrated 
in  Fig.  1  has  been  worked  up  by  an  Eastern  central 
station  company,  and  is  used  for  estimating  the  mate- 
rial to  be  ordered  for  the  job.  For  instance,  for  100 
trench  feet  of  twelve  3.5-in.  ducts  there  would  be  re- 
quired 9  cu.  yd.  of  concrete  made  up  of  nine  barrels  of 
cement,  4.2  cu.  yd.  of  sand  and  8.4  cu.  yd.  of  stone. 


A  Quenched-Gap  Method  of  Opening  Heavy 
Alternating  Current 

Alternating-current  switches  are  usually  built  so  as 
to  open  the  contacts  wide  and  with  high  speed  in  order 
to  get  a  reliable  and  quick  extinction  of  the  interruption 
arc,  in  the  same  way  as  it  is  usual  with  direct  current. 

In  patent  1,212,125,  issued  to  Walter  Burstyn  of  Ber- 
lin, Germany,  the  same  effect  is  secured  by  opening  the 
contacts  so  slowly  that  their  distance  at  the  moment 
of  the  next  minimum  of  the  alternating  current  is  very 
small  not  exceeding  2  mm.  with  a  weak  current;  with 
stronger  currents  the  distance  is  preferably  chosen  to 
equal  about  0.5  mm.  In  this  case  the  resulting  inter- 
ruption arc  extinguishes  in  consequence  of  the  quench- 
ing effect  known  with  quenching  gaps  at  the  moment 
the  current  passes  through  zero.  Immediately  after- 
ward the  voltage  is  not  able  to  jump  the  gap  again.  The 
same  effect  is  also  obtained  if  the  contacts,  initially, 
are  not  opened  more  than  the  critical  distance. 

There  are  several  reasons  why  knife  switches  are  not 
suitable  for  application  according  to  the  above  theory. 
One  reason  is  that  a  small  opening  distance  of  the  con- 
tacts cannot  be  accurately  adjusted.  Another  reason 
is  that  just  at  the  moment  of  the  break  the  electrodes 
of  the  switch  form  edges  which  on  account  of  their 
small  heat  capacity,  are  considerably  heated  by  the  arc 
even  if  the  latter  is  of  short  duration.  In  consequence 
they  would  soon  burn  away  and  necessitate  a  readjust- 
ment of  the  small  gap  required.  Furthermore,  they 
would  reduce  the  quenching  effect  for  which  cold  elec- 
trodes are  a  requirement.  A  third  reason  is  that  the 
quenching  effect  requires  the  arc  to  be  inclosed,  so  far 
as  possible,  between  two  large  metallic  masses,  which 
cannot  be  done  by  means  of  edges  and  points.  That  is 
the  reason  why  plate  spark  gaps  are  used  in  wireless 
telegraphy  as  quenching  spark  gaps. 

As  a  consequence  of  these  considerations  for  auto- 
matic switches  the  invention  proposes  contact  pieces 
of  slight  convexity. 


THE  PHASING-OUT  OF 

AN  UNDERGROUND  SYSTEM 

Methods   Used  to  Identify  Conductors  and   Properly 

Connect     Seven    Three   I'hac     l-Cedei 
Cables  in  a  Substation 

15  y  <;.  w.   Ill  i  i  \r,  .in. 

w  inie  reconstructing  a  substation  which  feeds thi  us 
derground  area  In  bos  Angeles,  Cal.,  it  was  necessary  to 
t  ransfer  seven  three  phase  2200  volt   I 

end   of   the   station    to    the   other   where   a    new    UUS   and 

switching  compartment  was  located.    So  as  not 

nipt  service  the  transfer  was  made  with  the  cables  ener- 
gized, hut  while  doing  so  the;  phase  relations  of  the  cut- 
side  circuits  to  the  station  buses  wen'  lost.  Since  it  is 
frequently  necessary  to  balance  the  load  on  the  It 
former  by  changing  the  connections  between  thr  station 
buses  and  the  transformer  vaults,  steps  were  taken  to 
identify  the  conductors  so  connections  could  lie  made  in 
telligently. 

Attempts  were  therefore  made  to  phase  the  circuits 
by  connecting  the  primary  of  a  1-kw.  transformer  across 
one  bus  and  ground  at  the  station,  closing  the  secondary 
through  a  bank  of  lamps.  Then  with  another  1-kw. 
transformer  similarly  connected  in  the  first  transformer 
vault,  it  was  hoped  to  complete  the  circuit  through  the 
ground  and  identify  the  conductor  by  the  lamps  going 
out  when  both  transformers  were  connected  to  the  same 
conductor.  This  scheme  was  found  impracticable,  how- 
ever, due  to  the  existence  of  so  many  electrical  circuits 
underground  in  this  district.  For  instance,  there  were 
three  electric  service  companies,  two  telephone,  two  rail- 
way and  two  telegraph  companies  occupying  the  streets 
with  their  underground  cables.  Some  carry  15,000,  2200, 
440,  220  and  110  volts,  alternating  current,  others  650, 
500,  220  and  110  direct  current,  while  the  remainder  are 
telephone  and  telegraph  cables.  On  account  of  these 
conditions,  the  writer  was  detailed  to  "phase  out"  the 
2200-volt  cables  and  the  problem  was  attacked  as  fol- 
lows : 

Since  no  loads  were  tapped  off  No.  1  feeder  between 
the  station  and  the  first  transformer  vault  and  as  the 
load  was  not  balanced  it  was  decided  that  the  conduc- 
tors could  be  easily  identified  by  taking  simultaneous 
readings  of  the  current  in  the  vault  and  at  the  cable 
entry  in  the  station.  It  was  unnecessary  to  carry  the 
test  on  any  circuit  beyond  the  first  vault  as  all  the  vault 
buses  had  been  phased  previously.  This  scheme  of  iden- 
tifying conductors  could  not  be  used  on  any  of  the  other 
circuits  because  there  were  several  wiped  taps  between 
the  station  and  the  first  vault  in  each  case. 

On  circuit  No.  2  a  potential  transformer  was  installed 
in  the  vault  and  one  at  the  station,  the  primary  wind- 
ings of  which  were  connected  by  a  No.  14  wire.  The  re- 
maining primary  terminal  of  the  vault  transformer  was 
connected  with  one  bus  and  the  remaining  primary  ter- 
minal of  the  station  transformer  was  connected  suc- 
cessively with  the  three  conductors  at  the  station.  Since 
the  secondaries  of  both  potential  transformers  were 
closed  through  a  110-volt  lamp,  it  was  possible  to  tell 
when  the  vault  and  station  transformers  were  connected 
to  the  same  conductor  as  the  lamps  were  then  dark.  By 
following  this  procedure  each  of  the  conductors  was 
identified. 

The  same  method  was  attempted  on  circuit  No.  3  with 
the  exception  that  one  conductor  of  a  spare  three-con- 
ductor 4/0  lead-covered  cable  was  used  in  place  of  the 
No.  14  wire.  This  was  found  impracticable,  however, 
because  the  lamps  across  the  potential  transformer  sec- 
ondaries burned  with  normal  brilliancy  whenever  either 
potential  transformer  primary  was  energized.  As  a 
second  resort,  two  conductors  of  the  spare  cable  were- 
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connected  with  the  secondaries  of  the  potential  trans- 
formers, placing  the  secondaries  in  parallel  and  a  lamp 
and  a  voltmeter  connected  in  series  with  the  secondary 
circuit  at  the  vault  and  station  respectively.  With  these 
connections,  however,  the  capacity  of  the  cable  was  sd 
great  that  the  lamp  at  the  vault  attained  full  brilliancy 
as  soon  as  the  potential  transformer  primaries  were  con- 
nected to  the  buses.  Upon  testing  the  voltage  between 
the  conductors  of  the  cable  and  ground  at  the  station,  it 
was  found  that  the  cable  was  picking  up  about  500  volts 
by  induction.  Yet,  a  110-volt  lamp  connected  across  the 
conductors  and  ground  showed  no  indication  of  current 
flowing. 

Having  no  success  with  this  method,  two  No.  14  wires 
were  pulled  in  the  ducts  to  connect  the  secondaries  of 
the  transformer  at  the  station  and  the  transformer  at 
the  vault.  A  lamp  and  voltmeter  were  interposed  in  the 
secondaries  at  the  vault  and  station  respectively  as  be- 
fore. With  the  primaries  of  the  transformer  at  the 
vault  connected  to  buses  Nos.  1  and  2  and  the  primaries 
of  the  station  transformer  connected  alternately  to  two 
of  the  buses  at  the  station,  it  was  an  easy  matter  to 
change  the  connections  at  the  station  until  a  zero  read- 
ing was  obtained.  This  indicated  that  the  test-set  was 
connected  to  Nos.  1  and  2  buses  at  the  station.  It  was 
then  known  that  the  station  bus  not  connected  to  the 
test-set  was  feeding  the  conductor  connected  with  No.  3 
bus  at  the  vault. 

The  lamp  in  the  test  set  at  the  vault  was  for  signaling 
purposes.  A  lamp  could  also  have  been  used  at  the  sta- 
tion in  place  of  the  voltmeter,  but  it  would  not  have  been 
as  reliable  because,  when  a  zero  reading  was  obtained 
by  reversing  the  primary  connections  of  the  test  set  at 
the  station,  double  potential  was  obtained  supplying  a 
check  on  the  work.    This  method  was  continued  with  sat- 

Station  Buses  Vault  Buses 

No.  2  -3  Phase  -3  C-220  Volt  Feeder  L  C 

Conduit  Line 
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FIGS,  i,  2  AND  3 — CONNECTIONS  USED  TO  PHASE  CIRCUIT  NO.  2 

AND  TWO   SCHEMES  WHICH  WERE  NOT   SUCCESSFUL 

ON   CIRCUIT  NO.  3 


buses  No.  1  and  2  and  before  the  transformer  in  the 
station  was  connected,  the  ends  of  the  two  secondary 
leads  at  the  station  were  closed  through  a  110-volt  lamp 
so  as  to  indicate  when  the  vault  connections  ware  com- 
plete. As  no  indication  was  given  by  the  station  lamp, 
investigation  was  made  and  it  was  found  that  the  lamp 
in  series  with  the  secondaries  at  the  vault  was  burning 
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FIGS.   4  AND  5 — IDENTIFICATION   METHODS  THAT  PROVED 
SUCCESSFUL  ON  CIRCUITS  NOS.  3,  4,  5,  6  AND  7 

at  about  half  candle  power.  At  this  time,  the  substi- 
tution of  the  220-volt  lamp  was  discovered.  The  lamp 
at  the  station  end  was  removed,  but  the  lamp  in  the  vault 
still  burned.  The  latter,  which  was  the  220-volt  lamp, 
was  replaced  by  a  110-volt  lamp,  but  this  would  not  burn 
either,  although  voltage  readings  across  the  secondaries 
showed  125  volts.  When  the  secondary  of  the  trans- 
former at  the  station  was  connected,  however,  the  cir- 
cuit was  phased  without  further  difficulty. 

It  may  be  of  interest  to  state  that  to  date  there  has 
been  no  reason  discovered  for  the  220-volt  lamp  burning 
when  the  110-volt  lamp  would  not.  Careful  tests  were 
made  to  make  sure  that  no  grounds  or  short-circuits  ex- 
isted in  the  secondaries  of  the  test  set. 


Flexible  Duct  Bushing  for  Cut-Out  Boxes 

An  exceedingly  simple  and  easily  applied  bushing 
that  will  facilitate  attaching  a  flexible  woven  conduit  to 
an  outlet  box  is  the  subject  of  patent  No.  1,204,625, 
issued  to  Carl  M.  Wheelock,  of  Milwaukee,  Wis.  The 
device  is  made  in  one  piece,  formed  from  sheet  metal 
and  split  along  one  side.     Its  diameter  is  such  that  it 


FLEXIBLE  MOVEMENT  DUCT  BUSHING 


isfactory  results  until  attempts  were  made  to  test  cir- 
cuit No.  7. 

For  fear  the  signal  lamp  in  the  vault  would  burn  out 
from  the  220-volt  flashes  which  it  was  subjected  to,  the 
men  working  in  the  vault  substituted  a  220-volt  lamp 
before  starting  the  test  on  circuit  No.  7.  When  the 
primaries  of  the  vault  transformer  were  connected  to 


will  fit  snugly  around  the  "circular  loom"  or  other 
flexible  tubing.  Around  the  periphery  of  the  bushing 
near  the  middle  are  a  number  of  sharp  points  or  teeth 
which  grip  the  tubing  and  prevent  it  from  slipping 
longitudinally.  To  place  the  bushing  in  position,  it  is 
slipped  over  the  tubing  to  the  proper  point  and  then 
pushed  in  the  entrance  to  the  outlet  box. 
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OPERATING  HYDROELECTRIC 

PLANTS  TO  BEST  ADVANTAGE 

How   .1   Graphical    Study   of    Hydraulic   Conditi 
Has   Permitted  s   Wisconsin   Company  to  Op- 
erate   its    Hydroelectru     Plant    and    Steam 
rve   to   the   Best   Advant 

)\\    \\.    .1.    w  IDSWORTH 

t'ln.r  Opwatoi    of   Blah   i-'.i I i.m  Station)   Wlsoon  In    I'ubllc 
Bervlot  Company. 

Hydraulic  data  have  boon  plotted,  afl  shown  in  the 
three    accompanying    curves,    by    the   Wisconsin    Public 

Service  Company  to  determine  how  to  make  the  best 

d)lt>   use  of  pond  storage  Si    Its   High    Falls  station 

(Crivitz,  Wis.)  with  the  least  possible  help  from  aux- 
iliary steam  stations.  The  first  winter  these  curves 
were  used  the  head  water  was  drawn  down  to  77  ft.  (85 
ft.  being  maximum  elevation  and  G5  ft.  the  minimum) 
before  steam  reserve  was  called  into  service.  When 
this  assistance  was  secured  the  head  water  raised.  To 
determine  when  steam  reserve  should  be  dispensed  with 
a  second  curve  was  drawn.  From  records  it  was  found 
that  the  first  effects  of  spring  water  (rain  and  melted 
snow)  would  probably  be  felt  between  the  middle  of 
March  and  the  first  of  April.  In  order  to  allow  for  pos- 
sible trouble  with  the  steam  plant  it  was  considered 
advisable  to  draw  the  head  water  down  to  only  70  ft. 
so  as  to  allow  5  ft.  for  emergencies.  If  the  hydroelec- 
tric plant  had  to  carry  the  entire  load,  this  5  ft.  of 
water  would  last  about  five  days,  thus  affording  a  rea- 
sonable period  for  getting  the  steam  plant  in  operation. 

The  predicted  curve  was  based  on  the  assumption  that 
the  steam  reserve  would  be  shut  down  on  Feb.  19.  The 
steam  plant  actually  ran  one  day  longer,  however.  Con- 
sidering this  difference,  which  has  the  effect  of  shifting 
the  predicted  curve  one  day  to  the  right,  it  will  be 
found  that  the  predicted  curve  is  remarkably  close  to 
the  actual  head-water  readings.  Spring  conditions  were 
not  obtained  until  later  than  usual,  so  the  steam  reserve 
had  to  be  employed  from  March  18  to  27. 

Following  this  experience  it  was  realized  that  steam 
reserve  was  being  used  at  the  wrong  end  of  the  winter 
because  it  would  take  less  steam  to  hold  the  head  con- 


i.nii  or  make  it  Lncrea  t  during  the  higher  heads  than 
during  the  lower  heads.  <  Ion  squently  during  the  winter 
of  1916-1916  the  curve  was  started  differently.  A  very 
dry  fall  i  ited  employing   team  earlier  than  usual. 

\  curve  was  drawn  on  Feb.  B  predicting  heads  with  the 
:n  plant  carrying  L200    lew.,    which  gave  the  best 

operating  conditions.  It  was  assumed  that  70  ft.  of 
head  water  would  be  required  On  April  1,  so  a  curve  was 
drawn  beginning  with  this  date  and  plotting  backward. 
This  showed  the  probable  head  for  each  day  with  the 
<  id  i  re  load  on  the  hydroelectric  plant.  Where  these  two 
curves  cross  steam  should  be  shut  down.  Actually,  how- 
ever, steam  was  shut  down  shortly  before  this  date,  but 
the  curve  of  actual  heads  runs  parallel  to  the  predicted 
heads  until  rains  occurred,  which  was  during  the  last 
few  days  of  March.  Two  years'  experience  has  indi- 
cated that  this  method  of  analysis  is  quite  accurate. 


Arc  Electrodes  for  Indicating  Movement 
From  Focus 

When  it  is  necessary  to  keep  an  electric  arc  fixed 
in  position  as,  for  instance,  in  connection  with  locomo- 
tive headlights  where  it  is  essential  that  the  arc  re- 
main at  the  focal  point,  it  is  desirable  to  use  one  elec- 
trode, which  is  consumed  very  slowly  by  the  arc. 

Charles  W.  Dake  of  Chicago,  111.,  assignor  to  the 
Pyle-National  Electric  Head  Light  Company,  also  of 
Chicago,  has  obtained  a  patent -(No.  1,212,610)  on  an 
improved  type  of  negative  electrode,  which  notifies  the 
operator  by  changing  the  color  of  the  arc  and  subse- 
quently by  extinguishing  the  arc.  The  negative  elec- 
trode is  made  of  a  cylindrical  shank  terminating  in  an 
expanded  conical  head  which  has  a  base  that  holds  it 
in  a  fixed  position.  The  shank  together  with  the  head 
is  cored  or  drilled.  The  bottom  of  the  hole  which  ex- 
tends almost  to  the  apex  of  the  cone  contains  a  con- 
ducting plug  of  metal,  such  as  lithium  or  strontium, 
which  will  change  the  color  of  the  arc  when  acted  on  by 
the  open  arc.  An  insulating  plug  of  asbestos  or  other 
suitable  material  is  provided  so  that  when  the  arc  has 
consumed  the  plug  the  arc  will  be  extinguished. 
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FIGS.    1,   2   AND   3 — HEAD- WATER  READINGS  AT   HIGH   FALLS   STATION    OF    WISCONSIN    PUBLIC    SERVICE   COMPANY 

In  Fig.  1,  curve  .A  refers  to  actual  head  readings,  curve  B  to  heads  predicted  for  Dec.  19,  with  entire  load  on  station,  curve  C 
to  heads  predicted  for  Dec.  28  under  the  same  conditions,  curve  D  to  predicted  heads  for  Dec.  28,  assuming  that  the  steam  station 
would  carry  500  kw.  after  noon  of  Jan.  5.  The  steam  reserve  started  on  Jan.  8  and  carried  500  kw.  until  Jan.  18,  after  which  1000 
kw.  was  carried.  In  Fig.  2  curve  A  refers  to  actual  head  readings,  and  curve  B  to  predicted  heads  for  Feb.  19,  assuming  all  steam 
reserve  is  shut  down  at  midnight  of  the  same  date.  Steam  reserve  was  actually  shut  down  at  midnight  of  Feb.  20  and  started  again 
on  March  18,  carrying  about  600  kw.  until  March  27.  Rainstorms  occurred  on  April  4,  5  and  6.  In  Fig.  3,  curve  A  refers  again  to 
actual  head  readings,  and  curve  B  to  predicted  heads,  assuming  70 -ft.  elevation  is  to  be  obtained  by  April  1.  The  steam  reserve 
carried  about  1200  kw.  until  Feb.  29  and  then  600  kw.  until  March  2.  In  predicting  the  head-water  readings  it  was  planned  to  shut  the 
steam   reserve   down   on   the   day   that   the   two  curves  crossed    (about  Feb.  25). 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Transformer  Alarm  System  Used  by 

Connecticut  Power  Company 

Transformers  constitute  one  part  of  a  central  sta- 
tion's equipment  whose  service  cannot  be  readily  sup- 
plemented when  trouble  develops,  so  provisions  have 
been  made  by  the  Connecticut  Power  Company  in  its 
Falls  Village  (Conn.)  plant  to  automatically  indicate 
excessive  transformers  temperature  or  interruptions  of 
cooling-water  circulation.  With  these  arrangement,  un- 
desirable operating  conditions  can  often  be  called  to  the 
attention  of  the  station  attendants  in  time  to  be  cor- 
rected before  serious  damage  and  possible  service  in- 
terruption can  occur.  Low  oil  level  can  also  be  indicated 
by  making  simple  connections   if  this  additional  pre- 


To  Transformer 
Cooling  Coils 


Cooling  Water 
Inlet 


FLOAT   WHICH   OPERATES  ALARM 


caution  is  ever  found  necessary.  The  alarm  system 
consists  of  a  dial-type  thermometer  and  a  flow  indicator 
on  each  transformer  so  connected  with  an  annunciator 
and  an  alarm  bell  that  dangerous  conditions  in  any 
transformer  will  ring  the  bell  and  indicate  on  the  an- 
nunciator the  particular  bank  in  trouble. 

As  shown,  the  flow  indicator  consists  of  a  movable 
contactor  attached  to  a  piston  which  slides  in  a  slotted 
cylinder.  The  lower  end  of  the  cylinder  is  open  to  the 
incoming  cooling  water  and  the  chamber  around  it  dis- 
charges into  the  transformer  cooling  coils.  Connections 
are  made  with  the  indicator  at  the  top  and  bottom.  The 
upper  terminal  connects  with  the  body  of  the  indi- 
cator and  the  piston  through  contact  with  the  cylinder. 
The  lower  terminal  is  adjustable  in  position  and  con- 
sists of  an  insulated  spindle  extending  up  to  the  bottom 
of  the  piston  cylinder.  When  water  is  circulating  prop- 
erly it  forces  the  piston  upward  away  from  the  lower 
contact  until  the  slotted  apertures  are  exposed  enough 
to  allow  water  to  flow  to  the  cooling  coils.  Thus,  the 
higher  the  rate  of  flow  the  higher  the  piston  will  be 
forced,  its  position  being  indicated  on  the  scale  attached 


to  the  flow  indicator.  Gradual  clogging  of  the  coih 
would  reduce  the  flow  and  cause  the  piston  to  drop  in 
proportion  to  the  obstruction  presented  to  flow.  Com- 
plete interruption  of  circulation  caused  either  by  stop- 
page of  the  coils  or  failure  of  cooling  water  supply  will 
allow  the  piston  to  drop  to  the  extreme  lower  end  of  its 
travel  where  it  will  make  contact  with  the  spindle  ter- 


Contact-  Circuit  to 
be  broken  when 
Annunciator  drops  . 


Jransf  BankNo.l  Transt  BanhJJo.2 

FIG.  2 — CONNECTIONS  IN   ALARM   CIRCUIT 

minal.  By  raising  the  spindle  terminal  the  alarm  can 
be  made  to  ring  with  partial  stoppage  of  water  circu- 
lation. While  a  battery  was  used  with  the  alarm  at 
first,  so  much  electrolysis  occurred  in  the  flow  indicator 
that  a  bell-ringing  transformer  was  substituted.  Ths 
flow  indicator  was  developed  by  Mr.  Vaughn  of  the 
Stone  &  Webster  Engineering  Corporation. 


Arrangement  of  Compensators  in  an 

Oregon  Cement  Mill 

Starting  compensators  for  each  department  in  the 
plant  of  the  Oregon  Portland  Cement  Company  at 
Oswego,  Ore.,  are  grouped  on  structural   steel  frame- 
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works,  as  shown  in  the  accompanying  halftone  lllua 
tration.  Energj  delivered  to  them  is  carried  bj  Ingle 
conductor  cables  supported  horizontally  above  them  on 
groove  top  pin  type  Insulators  at t ached  to  channel  nuns 
Prom  these  busbars  taps  are  taken  off  above  each  switch 
and  connected  t<>  three  blade  knife  switches  inclosed  by 

sheet   metal    calunets.       Conduits    are    provided     lor    the 

circuits   between   the  disconnecting   switches  and   the 
compensators   and   between   the   latter   and   their   re 

Bpective    motors.      The   Compensators    are    of    the    West 

inghouse  dust-proof  type,  with  ammeters  for  all  cir 

emits  serving   motors   rated  at   7,r)  hp.  or  more.      Control 

circuits  consisting  of  No.  14  duplex  cable  are  run  from 

each  compensator  low-voltage  release  coil  to  the  cor 
responding  motor  and  there  connected  with  a  600-VOll 
snap  switch  so  that   men   in  the  plant   can  stop  motors 

in  an  emergency  without  going  to  the  compensators. 

D.  C.   Findlay  is  the  electrical  and  mechanical  engineer. 


Simple  Method  of  Determining 
Phase  Rotation 

BY    T.    W.    VARLEY 

By  connecting  two  incandescent  lamps  and  a  reactor 
(or  condenser)  in  star,  the  phase  rotation  of  any  two 
or  three-phase  system  can  be  readily  determined  by 
observing:  the  relative  brilliancies  of  the  lamps.     For 
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EFFECT  OF  REACTANCE  ON   Y  VOLTAGES 

example,  if  the  lamps  and  reactor  are  connected  with  a 
three-phase  system,  as  shown  herewith,  relative  dim- 
ming of  lamp  II  will  indicate  that  the  phase  rotation  is 
counter-clockwise,  whereas  reduction  in  relative  bril- 
liancy of  lamp  I  indicates  that  the  rotation  is  clock- 
wise. If  a  condenser  is  used  in  place  of  a  reactor,  dim- 
ming of  lamp  I  will  indicate  opposite  rotation  from  that 
shown  if  the  same  lamp  dims  with  a  reactor  in  circuit. 
Where  phase  rotation  has  to  be  determined  frequently, 
as  may  be  the  case  where  considerable  reconnection  of 
cable  and  overhead  systems  is  required,  or  when  numer- 
ous motors  or  transformers  must  be  connected,  it  may 
be  advisable  to  mount  the  lamps  and  reactors  in  per- 
manent form. 

The  action  of  the  indicator  can  be  explained  by  con- 
sidering the  voltage  vector  relations.  For  instance,  sup- 
pose three  equal  resistances  are  connected  in  star,  then 
the  vectors  will  be  equal  and  will  fall  120  deg.  apart 


hi  •  n  1 1  the  resistance  ol  one  circuit  Is  ■  s 
duced  the  vectoi  repre  enting  the  voltage  across  the 
reduced  resistance  will  shorten,  allowing  the  other  vec 
tors  to  lengthen,  thereby  decree  Ing  the  angle  betweei 
the  la  i  mentioned  vectors.     Under  the  extreme  condl 

tions  of  no  resistance  in  one  leg  Oi    the  star  the  VCCl 
1"   and    CO   will   assume   the   positions   shown,    which 

an  open-delta  connection.     However,  if  a   reactance  in 

inserted  in  one  leg  Of  the  star  and  plain  resistance,  such 
as    incandescent    lamps,  connected    in   the  other   legs,  the 
intersection    of    the    vectors    will    not    fall    on    a    median 
On  the  other  hand,  the  locus  will  he  a  circle  whose  diam 

eter  lies  along  a  medium  of  the  triangle  A,  H,  C.    Thus 

the  voltage  across  one  lamp  will  he  increased  while  that 
across  the  other  is  reduced.  The  portion  of  the  circle 
which  the  intersection  of  the  vectors  will  follow,  and 
<  onsequently  the  relative  brilliancy  of  the  lamps,  depends 
on  the  phase  rotation. 

To  show  that  dimming  of  lamp  II  indicates  a  counter 
clockwise  phase  rotation,  and  that  reduction  in  bril- 
liancy of  lamp  I  indicates  the  opposite,  consider  the  lower 
diagram  showing  the  voltage  relation  with  lamp  II  dim- 
mer than  lamp  I.  Since  the  incandescent  lamps  are  non- 
inductive  their  currents  will  be  in  phase  with  the  poten- 
tials across  them  and  proportional  thereto.  Conse- 
quently vectors  AO  and  CO  may  represent  the  current 
relations  also.  The  resultant  of  these  currehts  will 
extend  in  the  direction  DO,  and  will  be  the  same  as  the 
current  through  the  reactors.  OB  which  represents  the 
potential  across  the  reactor  is  perpendicular  to  DO  since 
it  is  due  principally  to  reactance.  According  to  funda- 
mental laws  the  voltage  across  a  reactor  always  leads  the 
current,  therefore  the  phase  rotation  will  have  to  be  in 
the  direction  indicated  by  the  arrow  to  satisfy  this  con- 
dition. The  converse  can  be  proved  in  a  similar  man- 
ner, the  same  reasoning  applying  to  two-phase  circuits. 


Utilization  of  Scrap  Cable 

BY  K.  C.  CAMPBELL 

To  command  the  highest  market  price  for  its  scrap 
cable,  the  Detroit  Edison  Company  has  installed  in  its 
stores  department  apparatus  for  removing  all  insulation 
from  cables.  The  scrap  cable  is  first  passed  through  a 
motor-driven  cutoff  machine  used  for  cutting  the  cable 
into  lengths  convenient  for  stripping  and  burning  to 
remove  insulation.  The  cutting-off  machine  makes  a 
clean  cut  without  flattening  the  cable.  The  stripping 
machine,  which  is  motor  driven,  has  two  rollers  with 
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circular  cutters,  which  force  the  cable  through  the  ma- 
chine and  at  the  same  time  cut  the  lead  and  the  over- 
all covering  of  insulation  lengthwise  in  two  pieces. 
The  lead  is  then  ready  for  sale.  The  conductors  are 
reclaimed  by  burning  their  individual  insulations  off  in 
a  furnace.  The  draft  from  this  furnace  is  so  regulated' 
that  the  metal  is  not  subjected  to  temperature  which 
would  fuse  or  weld  the  copper  together.  This  furnace 
is  also  used  for  burning  the  insulation  from  weather- 
proof wire.  After  the  copper  is  removed  from  the 
furnace  it  is  baled  in  bundles  weighing  about  300  lb. 


Cleaning  Turbine  Blades  and 
Condenser  Tubes 

BY    F.    C.    CHAMBERS 

Mechanical    and    Electrical    Engineer   Des    Moines   City 
Railway  Company. 

Exhaust  steam  from  two  1000-kw.  reciprocating  en- 
gines is  being  utilized  to  operate  a  2000-kw.  mixed- 
pressure  turbine  at  the  power  station  of  the  Des  Moines 
(Iowa)  City  Railway.  Since  considerable  suspended 
oil  is  carried  over  in  the  exhaust  steam,  means  had  to 
be  provided  for  removing  the  deposit  and  scale  formed 
on  the  turbine  blades  and  tubes  of  the  surface  con- 
denser used  with  the  mixed-pressure  unit.  Arrange- 
ments have  been  made  as  follows: 

A  2-in.  pipe  was  installed  to  connect  the  circulating 
pump  with  a  2-in.  header  at  one  end  of  the  condenser. 
From  this  head  five  pipes,  tapering  from  2  in.  to  0.75  in 
in  diameter,  were  connected  across  the  section  of  the 
condenser  above  the  turbine  room  floor,  as  shown  in 
the  photograph.  Each  pipe  was  tapped  into  the  con- 
denser through  nine  small  bore  pipes.  About  every 
three  months,  when  a  machine  is  shut  down,  the  hot 
well  is  pumped  dry  and  a  barrel  of  kerosene  oil  dumped 
into  the  handhole  in  the  condenser.  The  discharge  pipe 
on  the  hot-well  pump  leading  to  the  heaters  is  closed 
and  the  valve  in  the  pipe  leading  up  to  the  header  over 
the  condenser  opened.  The  hot-well  pump  is  then  used 
to  force  the  kerosene  from  the  hot  well  through  the 
spray  nozzles.  The  circulation  is  continued  for  two  to 
three  hours  and  the  kerosene  then  drained  off  and  the 
deposit  allowed  to  settle.  The  light  oil,  which  rises  to 
the  top,  is  drawn  off  for  treating  the  turbine. 

The  kerosene  treatment  is  given  to  the  turbine  in 
50-gal.  quantities  once  a  week  through  a  0.75-in.  pipe 
with  numerous  needle-point  holes  in  it.  This  pipe  is 
inserted  across  the  steam  intake  pipe.  Since  the  kero- 
sene  is  carried   into  the  condenser  with  the  steam   it 


helps  to  keep  the  tubes  Tree  of  deposit.  This  procedure, 
supplemented  by  the  thorough  cleaning  of  the  condenser 
every  three  months,  keeps  the  turbine  and  condenser  in 
good  condition.  Determination  of  the  condenser  con- 
dition is  made  frequently  by  means  of  the  vacuum  gage, 
which  is  connected  so  that  it  may  be  made  to  read  the 
pressure  at  the  intake  and  outlets  separately,  the  dif- 
ference giving  a  good  indication  of  the  condition  of 
the  condensing  surfaces  when  compared  with  the  same 
reading  taken  when  the  tubes  are  clean. 


Transferring  Coal  from  Storage  to 

Dump  Cars 

At  the  power  station  in  Moiine,  111.,  an  old  street  car 
furnishes  the  power  to  load  coal  from  the  yards  onto 
small  dump  cars.  A  scraper  is  used  to  drag  the  coal 
from  the  pile  up  a  roughly  constructed  incline,  from 
which  it  dumps  its  contents  into  the  cars  on  the  track. 
A  steel  cable  fastened  to  the  scraper  runs  over  a  pulley 
at  the  head  of  the  incline  and  then  parallel  to  the  track 
to  the  street  car.  A  return  cable  from  the  front  of  the 
car  runs  over  another  pulley  directly  in  front  of  the  car. 
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but  at  sufficient  distance  to  allow  the  full  travel  of  the 
scraper,  then  back  over  another  pulley  placed  on  a  line 
with  the  scraper  and  the  incline,  and  is  finally  fastened 
to  the  scraper.  On  backing  up,  the  car  pulls  the  scraper 
back  and  on  reversing  its  direction  the  scraper  is  filled 
and  pulled  up  the  incline.  The  accompanying  illustra- 
tion indicates  how  the  equipment  is  utilized. 


ARRANGEMENTS  FOR  SPRAYING  KEROSENE  ON  CONDENSER  TUBES 


A  Scheme  for  Preventing  Overloading  of 
Patrol  Telephone  Lines 

BY    J.    W.    SWAREN 

A  novel  arrangement  is  employed  by  the  Pacific  Power 
&  Light  Company  on  its  telephone  line  along  the  Naches 
Canal  to  prevent  overloading  the  line.  A  telephone  in- 
strument is  mounted  in  a  small  wood  cabinet  at  each 
mile  pole.  The  service  leads  terminate  at  one  pair  of 
terminals  of  a  single-throw,  double-pole,  "baby"  knife- 
switch,  and  the  instrument  is  connected  to  the  other 
terminals.  This  switch  is  mounted  on  the  inside  of  the 
cabinet  in  such  a  position  that  a  wood  lug  fastened  to 
the  cabinet  door  strikes  the  handle  when  closed,  thus 
cutting  the  telephone  off  the  line.  This  simple  arrange- 
ment, which  was  devisrd  by  J.  H.  Siegfried,  superin- 
tendent of  power  of  this  company,  effectually  prevents  a 
common  fault  of  patrol  lines,  that  of  leaving  the  tele- 
phones in  circuit. 
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SELLING  RANGES  IN  SMALL 

TOWNS  SYSTEMATICALLY 

Experience  with  Three-Cent   Rate,  Thirty-Day  Free 

Trial,  Installment  Payment  Plan  in  Small 

Pennsylvania   Villages 

Last  spring  the  Northwester!]  Electric  Service  Com- 
pany. Erie,  Pa.,  entered  upon  its  first  campaign  and  ex- 
perience  in  the  sale  of  electric  ranges. 

A  rate  of  .">  cents  per  kilowatt-hour  for  cooking  and 
heating,  with  a  minimum  charge  of  $1  per  month,  sub- 
ject to  a  discount  of 
6  per  cent  for  prompt 
payment,  was  estab- 
lished and  the  sales  de- 
partment authorized  to 
get  results.  With  some 
qualms  of  conscience 
and  many  misgivings, 
an  order  was  placed  for 
twelve  ranges,  and  a 
plan  of  procedure  out- 
lined. 

The  Northwestern 
company  serves  a  popu- 
lation of  18,850  people, 
located  in  one  city  of 
15,000  and  six  smaller 
towns.  The  city  of 
15,000  population  is 
served  with  natural 
gas  at  the  very  low 
rate  of  30  cents  per 
1000  cu.  ft.,  so  that  the 
sales  effort,  as  a  start- 
er, was  devoted  almost 
entirely  to  the  smaller 
towns,  which  were  us- 
ing coal,  wood,  oil  and 
gasoline  with  which  to  cook. 

The  range  manufacturer  kindly  shipped  us  four 
ranges,  and  a  systematic  campaign  of  our  customers  was 
started.  Two  salesmen  were  delegated  to  proceed  in  a 
follow-up  on  a  form  letter,  which  was  mailed  to  twenty 
customers  each  day.  This  letter  spoke  of  the  experience 
of  other  central  stations  with  ranges,  and  offered  a  free 
trial  of  thirty  days  of  any  range  to  which  the  customer 
might  take  a  fancy.  In  the  follow-up  work,  two  cards 
were  used,  which  have  proved  very  effective. 

Reproduced  herewith  is  the  score  card  which  the  sales- 
men used.  The  salesmen  were  required  to  keep  a  record 
of  each  approach  made,  showing  for  each  whether  or  not 
the  salesman  succeeded  in  getting  the  prospect's  atten- 
tion; whether  he  succeeded  in  getting  her  interested  in 
the  range  after  her  attention  was  secured;  whether  he 
got  a  chance  to  "close"  with  the  prospect;  and  whether 
he  secured  the  order.  This  card  helped  the  salesman  to 
note  his  weak  points,  so  that  he  could  strengthen  his  ar- 
gument at  this  particular  point  of  the  interview. 

Another  form  used  was  a  plain  white  card,  3  in.  by  5 
in.,  on  which  was  typewritten  the  prospect's  name,  ad- 
dress, date,  and  appliance  to  be  sold.    Ten  of  these  cards 
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wire  mailed  to  each  salesman  each  day,  and  on  the  same 
day  thai  the  form  letters  were  mailed  to  corresponding 
prospects.  As  the  prospects  were  called  upon,  salesmen 
noted  results  and  future  prospects  on  the  white  card 
and  also  showed  his  record  on  the  score  card,  which  he 
retained  and,  with  the  sales  manager,  picked  out  the 
Haws  in  his  arguments.  The  white  card  when  filled  in, 
was  returned  to  the  tickler  file  in  the  sales  office. 

The  four  ranges  on  hand  were  sold  in  the  first  week's 
effort  and  a  good  many  more  promised,  but  as  other 
central  stations  experienced  at  that  time,  delivery  was 
slow  and  material  hard  to  get.  Six  more  ranges  were 
ordered  immediately  and  we  are  now  merely  selling  elec- 
tric cooking  and  recommending  the  best  range  that  we 
feel  our  customer  can  afford  to  buy. 

Our  proposition  to  the  customer  was,  any  range  se- 
lected to  be  sold,  installed  free  in  the  home  at  list  price, 
payable,  $5  down  and  the  balance  in  twelve  equal  month- 
ly payments.  Results  were  so  good  that  we  have  now  in- 
vaded our  "city  of  30-cent  gas,"  and  the  year  1917  will 
prove  a  big  year  in  electric  cooking  alone,  for  our  pres- 
ent range  owners  have  been  requested  for  letters  of 
recommendation  and  have,  with  very  few  exceptions, 
complied  and  are  all  "boosters." 

On  April  1  of  this  year,  a  big  demonstration  will  be 
put  on  in  every  town  we  serve  and  no  fear  is  felt  as  to 
the  results,  for  electric  cooking  is  here  to  stay. 


RELATION  OF  UTILITY 

INCOME  TO  INVESTMENT 

Why  Gross  Profit  Must  Be  Such  a  Large  Percentage 

of  Gross  Earnings  Told  in  a  Way  That 

Public  Can  Understand 

A  little  knowledge  is  a  dangerous  thing  and  particu- 
larly is  this  true  of  the  general  public.  Rate  investiga- 
tions are  many  and  costly  and  can  as  a  rule  be  laid  to 
the  door  of  a  little  knowledge  on  the  part  of  the  con- 
sumers. The  relation  of  gross  profits  to  investment  is 
pretty  generally  known  for  the  ordinary  retail  business 
and  there  is  no  hesitation  on  the  part  of  the  public  in 
thinking  that  the  same  relation  is  true  of  an  electric 
lighting  business. 

A  comparison  of  the  relative  investments,  income  and 
expense  in  the  central  station  industry  and  in  ordinary 
mercantile  businesses  was  presented  by  T.  K.  Jackson, 
president  and  manager  of  the  Mobile  (Ala.)  Electric 
Company,  before  the  Mobile  Rotary  Club  in  the  fol- 
lowing words,  which  the  public  has  no  difficulty  in  un- 
derstanding. 

"Our  business,  on  its  face,  is  a  pretty  good  business. 
Our  operating  expense  is  about  50  per  cent  of  our  in- 
come. This  sounds  pretty  good.  I  dare  say  that  there 
are  very  few  mercantile  enterprises  whose  income  shows 
as  great  a  per  cent  of  profit  as  those  figures  would 
indicate,  but  there  is  a  fly  in  our  ointment. 

"In  fact,  we  have  quite  a  few  flies  in  our  ointment. 
When  we  made  50  per  cent  net  profit  on  the  gross  vol- 
ume of  our  business  we  earned  only  8  per  cent  on  our 
investment,  as  our  gross  income — and  I  speak  rather  in 
this  instance  of  average  figures  of  all  utility  companies 
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than  of  our  own  company — is  less  than  one-sixth  of  our 
capital  investment.  In  other  words,  we  invest  more 
than  $6  for  every  dollar  of  gross  income,  and,  there- 
fore, if  our  net  profit  is  one-half  of  our  gross  income 
our  net  profit  is  one-twelfth  of  our  investment,  which 
is  8  1/3  per  cent.  In  practically  every  line  of  business, 
with  the  exception  of  the  public  utility  businesses,  the 
volume  of  business  done  is  very  greatly  in  excess  of  the 
investment.  So,  a  grocery  store  with  an  investment  of 
$5,000  reasonably  expects  to  do  six  times  that  volume 
of  gross  business,  and  if  the  grocery  store  makes  2 
per  cent  on  its  gross  sales  it  earns  12  per  cent.  *  *  * 

"A  retail  dry  goods  company  or  a  retail  shoe  store 
expects  to  turn  its  capital  approximately  four  times  a 
year,  or,  in  other  words,  its  volume  of  gross  business  is 
four  times  as  great  as  its  capital  invested ;  therefore,  if 
a  shoe  store  or  dry  goods  store  makes  a  profit  of  2  per 
cent  on  its  sales,  it  is  equivalent  to  our  company  earn- 
ing 50  per  cent  on  its  sales.  I  think  that  a  large  part 
of  the  adverse  legislation  which  has  beset  public  utility 
companies  in  the  past,  but  which  is  no  longer  besetting 
them,  has  been  due  to  the  failure  of  the  legislators  to 
understand  the  disparity  between  the  volume  of  busi- 
ness done  and  the  investment  of  public  utility  companies 
as  compared  with  other  normal  merchandising  or  manu- 
facturing enterprises.     *     *     * 

"It  is  essential  that  a  public  utility  company,  in  order 
successfully  to  conduct  its  business,  should  conduct  it 
at  a  profit.  Otherwise  plants  are  not  maintained,  cap- 
ital is  not  available  for  new  expenditures,  and  service 
suffers  with  even  greater  loss  to  the  community  served 
than  to  the  company  serving.     *     *     *" 


MOVIE  DEMONSTRATION 

OF  ELECTRIC  FIRE  TRUCKS 

Electric  Vehicle  Section,  N.E.L.A.,  Has  Co-operated 
with  Manufacturers  to  Produce  Film  Show- 
ing Apparatus   in   Service 

The  Electric  Vehicle  Section  of  the  National  Electric 
Light  Association,  with  the  co-operation  of  the  Com- 
mercial Truck  Company  of  America  and  the  Electric 
Storage  Battery  of  Philadelphia,  has  developed  a 
motion-picture  film  showing  modern  electric  fire  ap- 
paratus in  service  runs  responding  to  alarms,  ascending 
steep  hills,  threading  traffic  jams,  and  returning  to  the 
engine  house. 

One  of  the  chief  claims  for  the  battery-driven  fire 
truck  is  the  facility  with  which  congested  city  traffic 
can  be  penetrated,  owing  to  the  rapid  acceleration  and 
complete  control  of  the  truck,  and  an  interesting  section 
of  the  new  film,  reproduced  herewith,  shows  the  elec- 
tric fire  apparatus  speeding  through  an  ordinary  street 
jam  that  might  have  blocked  less  facile  vehicles.  Sev- 
eral striking  tests  of  the  hill-climbing  ability  of  elec- 
tric trucks  are  also  shown. 


The  Electric  Vehicle  Section,  N.  E.  L.  A.,  is  arranging 
to  loan  the  film  to  central  stations  and  others  who  desire 
to  demonstrate  to  their  local  publics  or  officials  the 
possibilities  of  the  electric  truck  in  fire  department  and 
other  branches  of  municipal  service. 


THE  DENVER  COMPANY'S 

"GOOD  SERVICE"  DEPARTMENT 

Appointment  of  "Supervisors"  to  Canvass  Customers' 

Installations,  Suggest  Improvements  and 

Forestall  Complaints 

Experience  in  more  than  one  community  has  demon- 
strated that  "service"  work  on  the  part  of  the  central 
station  pays  in  commercial  results  as  well  as  in  public 
good  will.     In  fact,  according  to  C.  N.  Stannard,  com- 


>  Electric  Lig* 


We  earnestly   try  et  all   tiroes  to  make  our  gae,  electric 
and  power  service  so  good  that  none  of  our  patron*  will  have  cause  for 
complaint.        Suggestions  for  Improvement  are  always  welcome,  becauae  If  we 
are  not  rendering  the  most  efficient  service  we  want  to  low*  about  it. 

I  intend  to  make  a  detailed  Inspection  of  the  service 
In  your  district  within  a  short  time  and  I   should  be  pleased  to  call  and 
look  over  your  present  equipment.       If  you  are  thinking  of  putting  in  some 
new  equirtnent,   I  should  like  to  consult  you  about  the  matter.       I  can 
probably  make  seme  suggestion*  that  would  be  of  benefit  to  you. 

It  1*  my  duty  to  carefully  attend  to  all  your  require- 
ments and  to  take  a  personal  interest  in  seeing  that  your  service  1* 
efficient. 

If  you  will  kindly  mall  the  enclosed  postal  or 
phone  Ualn  4000,  Branch  39,  your  wants  will  be  attended  to  promptly  and 
satisfactorily. 

Very  truly  yours. 


COPY  OF  LETTER  SENT  OUT  IN  ADVANCE  OF  SUPERVISORS 

mercial  manager  of  the  Denver  Gas  &  Electric  Light 
Company,  each  dollar  spent  in  service  improvement  for 
the  customer  has  brought  a  return  of  $3  to  the  company. 
Some  time  ago  the  Denver  company  inaugurated  a 
"Good  Service  Department,"  assigning  seven  of  its  best 
representatives  to  the  work  in  hand,  giving  them  titles 
of  "supervisors  of  good  service"  and  paying  them  good 
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SECTION  OF   MOTION-PICTURE  FILM,  SHOWING  ELECTRIC  FIRE  TRUCKS  THREADING  AROUND  TRAFFIC  AT   HIGH   SPEED 
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..iiiiu  plui  commissioni  dependent  upon  the  results 
tecured  bj  the  men  In  thru  good    ervicc  endee>v< 

N    "Si  n  u\  i   01     "i    I  rOOD   Si  i;\  n  i  " 

The  iii>    w.i.  divided   Into  seven  territories.     Etch 

man  )0   names,    it    being   Ins  ilul\    tO  spend   a 

three  months'  period  en  the  names  selected.  lie  wm 
i<>  .all  i>n  etch  consumer,  entice  ;i  careful  examination 
..i  tht  premi  rttin  whether  or  not  tin-  comptnj 

giving  mil.  complete  end  satisfactory  service.    If. 
n  .ins   wa\.  iii.'  service  tras  unsatisfactory,  in-  was  to 
report  it  to  the  office  ami  make  sun-  conditions  were  im 
mediately   remedied. 

\  the  men  employed  in  tins  work  were  excellent 
talesmen,  and  were  able  to  come  into  close  contact  with 
the  consumer,  the}  were  often  able  to  suggest  improved 

.  Ice  and  additional  current-consuming  devices,  which, 
m  many  instances,  were  easily  Bold,  connected  up.  placed 
on  the  linos  ami  became  productive  of  additional  revenue 
tor  the  company 

rhe  supervisors  made  a  specialty  of  increasing  the 
candle  power   bj    selling   high   efficiency    lamps  and  a 
system  of  indirect  lighting  fixtures.    They  made  a  spe 
vialtx  of  making  quite  sure  that  all  sockets  were  tilled 

with   lamps  and  burnt  out    lamps   replaced  with   perfect 

ones.  They  also  made  sure  that  all  appliances  not  in  use 
(ofttimes  on  account  of  some  defect)  wore  placed  in  use 
again  through  the  medium  of  simple  repairs. 

Bonuses  Granted  on  Results  Achieved 

At  the  end  of  the  three  months'  period,  the  revenue 
accounts  o(  the  consumers  wore  compared   with   the 

lints    tor   the   same  three   months   of   the   previous 
\ear.  and  the  supervisors  were  given  a  bonus  upon  all 

accounts  which  showed  an  increase  in  revenue  secured 

by  the  company. 

The  supervisors  have  canvassed  the  entire  city  on 
three  distinct  and  separate  occasions,  and  in  each  in- 
stance the  successive  trip  has  proven  more  profitable 
than  the  first.  In  addition  to  this  revenue  feature  re- 
lations with  the  customers  have  been  rendered  more 
cordial  as  the  public  has  learned  that  the  company  is 
primarily  interested  in  giving  the  best  possible  service. 

The  advertising  in  this  connection  consisted  of  per- 
..!  letters  sent  out  in  advance  by  the  supervisors  and 
representath   a  urpose  of  the  rep- 

resentative's call  and  requested  that  the  customer  be 
prepared  to  tell  hew  the  company  could  improve  its 
service  in  his  -  d  with  each  letter 

eturn  pes  n  which  the  customer  was  in- 

vited to  -  enient  time  tor  the  representative's 
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Helping  Motor-Service  Customer  Avoid 

Waste  of  Power 

It  Is  sometimes  hard  to  convince  a  motor-service 
prospect  or  consumer  that  the  electric  company  really 
considers   it  the   best   and   most    profitable  policy   to  help 

him  reduce  his  light  and  power  bills  to  the  lowe-t  mini 
mum  consistent,  with  efficient  production. 


Get  the  Habit 

To  run  this  motor  when 
machines  are  not  in  use 
is      a      waste     of      power 

Please  Throw  off  the  Switch 


SIGN  PASTED  on  KACII   MOTOB  STARTING  BOX 

Not  long  ago  the  Westchester  Lighting  Company  at 
Mount  Vernon,  N.  Y.,  made  up  a  number  of  blueprint 
signs,  like  the  one  in  the  illustration,  and  pasted  one  on 
each  motor  starting  box  in  a  large  factory  on  its  lines. 
In  addition  to  the  saving  effected  in  consumption,  this 
evidence  of  good  faith  immediately  converted  the  cus- 
tomer into  an  active  "booster"  for  the  electric  company. 


Lighting  a  Swimming  Pool  with 
Submerged  Lamps 

The  problem  of  designing  and  installing  submerged 
lighting  in  a  Seattle,  Wash.,  swimming  pool  on  short 
notice,  was  solved  by  Gray  &  Barash,  electrical  engi- 
neers of  that  city,  with  the  aid  of  the  lighting  unit 
shown  in  the  sketch.  The  largest  automobile  reflector 
obtainable  was  chosen,  and  a  cast-iron  housing  was  de- 
signed to  carry  the  reflector  with  suitable  arrange- 
ments for  socket  and  conduit  attachments. 

In  order  to  insure  rigid  fastening  to  the  concrete 
floor,  and  to  prevent  the  seepage  of  water  through  the 
floor  along  the  plane  of  contact,  the  iron  casing  was 
provided  with  lugs  as  shown  in  the  illustration.    A  brass 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles-  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


HYDROELECTRIC  POWER  IN  FRANCE 

A  First-Hand  Sketch  by  Dr.  C.  O.  Mailloux  of  the 

Development  of  Hydroelectric  Power  and  of 

Electrochemistry  and  Electrometallurgy 

in  France 

The   American    Manufacturers    Export  Association, 

of  which  E.  M.  Eierr,  president  of  the  Westinghou.se 
Electric  &  Manufacturing  Company,  is  the  president, 
appointed  last  year  an  American  Industrial  Commission 

to  visit  France  for  a  first-hand  study  of  present  indus- 
trial conditions  and  future  possibilities.  Dr.  C.  0. 
Mailloux,  a  prominent  com  lilting  engineer  of  New  York 
City  and  a  past-president  of  the  American  Institute  of 
Electrical  Engineers,  was  the  electrical  member  of  the 
commission,    and    during    hi.-    stay    of    several    months 

abroad  prepared  extensive  notes  on  hydroelectric  devel- 
opments in  France,  with  special  reference  to  the  electro- 
chemical and  electrometallurgical  industries.  Only  a 
brief  abstract  of  part  of  the.-':  not'-  was  published  in 
the  condensed  official  report,  of  the  commission.  In  view 
•of  the  authoritative  character  of  Dr.  Mailloux'  note 
however,  it  is  gratifying  that  they  are  now  being  pub- 
lished in  full  in  Metallurgical  &  Chemical  Engineering, 
the  first  part  dealing  with  hydroelectric  power  in 
France  being  published  in  the  issue  of  the  ELECTRICAL 
W'ORI.n  of  March    1. 

Before  the  war  the  annual  coal  consumption  in  France 
was,     in     round    number:-:,     60,000,000    ton:-.,     of    which 
amount    about    40,000,000    tons     were     obtained     from 
French  coal  mine-,  leaving  a  shortage  of  about  20,000, 
000  tons  to  be  made  up  \,y  importation  from  other  coun- 
tries.    About  75  per  cent  of  the  total  coal  consumed,  or 
about   45,000,000   tons,   are   used   for   producing   sfc 
for    generating    mechanical    power,    ag/regating    about 
12,000,000  hp.     This  corresponds  to  about  3,750,000  I 
•of  coal  per  year  for  each    1,000,000  hp.  of   stearn-p- 
capacity,  so  that  the  full  development  and  utilization  of 
0,000,000  hp.  of  water  power  would,  theoretically,  more 
than  make  up  for  the  entire  coal  shortage  in  the  whole 
.try.     This   indicates  the   immense   national   impor- 
tance of  water-power  developments;  for  France. 

\)r.  lfailloti  irical  sketch 

of  the  evolution   of  hydroelectric   developments  and  of 
electric  transmission  systems  in  France,  paying  a  sym- 
pathetic tribute   to  the   life   work   of 
The   term    "houille   blanche,"    meaning    literally    "white 
coal,"    for   designating   the    power  obtainable    from    the 
melting  ice  and  snows  of  glacier-,  is  said  to  have  origi 
nated  with   Cavour,  the  Italian    statesman,   but  it 
introduced  and  made  popular  in  France  by  11   Be: 
the  inventor  of  the  high-head   hydraulic  turbine.      Be 
originally  employed  this  term  to  designate  all 
which   are  fed  and   regulated   by  glaciers,   because  the 
solidified   water   in   the   form    of    ice   and    snow   in   this 
glacier    repre  •    •        *  ored    energy   available    for   power 
similar    to    the    stored    dn'-.r'/v    contained    in    ordw 
("black")    coal.     The  energy  available   in   streams   not 
fed    by    glacier-    was    termed    "green"    coal     '"'houille 
verte";,  because  the  energ  from  w,r  <\  in 

j/reen    vegetation.      The    expression    "white   coal"    I 
however,   gradually   enlarged    its   meaning,   and   it  now 
means  the  energy  <r.  any  waterfall  that  is  available  for 


developing  water  power;  therefore  it  now  practically 
includes  "green"  as  well  as  "white"  coal. 

The  first,  "white-coal"  or  water-power  congress  was 
held  at  Grenoble  in  1002,  at  the  time  about  200,000  hp. 
of  hydroelectric  power  had  already  been  developed.  In 
1908  the  government,  took  action  by  creating  a  com- 
mission for  large  water  powers,  which  was  entrusted 
with  the  work  of  estimating  the  hydraulic  resource  of 
France.  A  second  water-power  congress,  organized  by 
an  association  of  water-power  owners,  was  to  have  been 
helds  at.  Lyoi  eptember,  1914.     It  was,  of  co 

po  tponed.     It  will  likely  be  held  after  the  war  is  over. 

As  in  the  case  of  all  large  industries  in  France,  the 
water-power  industry  has  it-  interests  looked  after  by 
a  "get-together"  organization,  having  a  very  compre- 
hensive name,  which  includes  all  concerns  interested  in 
■  r  power,  electrometallurgy,  electrochemistry  and 
"all  the  industries  related  thereto."  It.  consists  of  three, 
groups,  the  first  being  devoted  to  power  transmission 
and  distribution  (fifty-four  companies;,  the  second  to 
electrometallurgy  and  electrochemistry  ''twenty-four 
companies),  and  the  third  to  "sundrv  and  miscellaneous 
(thirty  companies;. 

The  aggregate  power  capacity  of  all  the  water  powers 
owned  or  exploited  by  the  various  power  companies  be- 
longing to  that  association  is  000,000  hp.     Of  this  U 
412,000  hp.   repre  eni      power   transmitted   and   distrib- 
uted for  genera)  lighting  and  power  purposes  in  <:.' 
towns  and  villages;  the  rest  (248, 000  hp.;   is  power 
sumed    by    electrometallurgical    and    electrochemical    in- 
dn  tries.     The  distribution  systems  owned  by  the  power 
companies  belonging  to  th<  t.jt.ute  a  Del 

work  of  10,200  km.  M0, 000  mile:-;,  of  which  18,400  km. 
(8825  miles;  are  overhead  lines,  and  the  rest  (2800  km. 
or  1740  mile-;  are  underground  lines.  These  distribu- 
tion sysl  e  to  upply  electric  current  for  light 
and  power  to  communities  aggregating  between  4,500, 

ooo  and  5,000,000  inhabitants.    The  capital  investment 

repre  <-r,u-<i     \>-;    ;,|J     the  e     p!.  000,000,000 

franc*   ($120,000,000). 

But  as  there  are  m.  in  the  Alps  and 

.here   operated    by   companies    and    individuals    not 
members    of   the   Water    I'ower   Association,    the   al 

are  incomplete.  The  (  omplete  statistics  for  Jan. 
1,    1010.  for  the  region  of  the  Alps  are  as  follows: 
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'lb'-  jo, jf,  map  of  th<  tnent  commission  gives 

the  following  additional   information    for  the  same   re- 
gion:    Power   plant:     under   a  on    or    for  Which 
Contracts    have    been    made,    100,000   hp.;    water    power 
whose  development  is  contemplated  or  proposed,  700,000 
hp.     The  two                       rtanl   new  water-power  pro 
are   the    Durance   and    the    Upper    Rhone   pi 
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earning  which  Interesting  notei  are  given  by  Dr.  Mail 
lt>u\.    After  some  remarks  on  developments  In  the  P 

are  given  showing  the  growth  of  the  elec 
tin-  service  In  France.    The  total  electrical  energy  con 
sumption    In   kilowatt  hours,   supplied   by   the  electric 
plants  of  the  Lyons  Gas  Company,  das  increased  from 
899,100  kw.  hr.  in  1891  100,000  In  L915,  or  at  the 

and  of  eighteen  years  it  was  more  than  ninetj   I 

.lor.      0\'   that    growth    B8   per   rout    OCCUTTed    m    the 

last  Ave  j ears  of  that  period. 

interesting  figures  are  given  on  the  rates  charged  for 
electrical  energy  in  Prance,  with  special  reference  to 

Lyons  ami  St.   Ktienne.     At    Lyons  the  kilowatt  hour  is 

charged  ai  60  centimes  (12  cents)  for  domestic  lighting, 

at  56  Centimes  I  1  1  Cents)  for  stores,  offices  and  factories, 
at  50  centimes  I  10  cents)  for  hotels,  cafes,  restaurants, 
theaters,  churches,  schools,  etc.,  and  at  40  centimes  (8 
centsi  for  small  power  consumers.  Discounts  from  2  to 
20  par  cent  are  allowed,  according  to  the  amount  of  the 
yearly  hill.  At  St.  Etienne  55  centimes  (11  cents)  are 
charged  per  kilowatt-hour  for  lighting  for  the  first  1000 
hours,  hut  the  rate  is  50  centimes  (10  cents)  for  the  next 
400  hours,  etc.,  and  30  centimes  (6  cents)  for  all  above 
3300  hours.  There  are  fiat-rate  and  meter  tariffs  in  use 
for  power  purposes,  and  it  is  interesting  to  note  that  the 
minimum  price  for  metered  power  current  comes  down 
to  as  low  as  5  centimes  (1  cent)  per  kilowatt-hour  in 
St.  Etienne  as  well  as  at  Lyons.  This  is  a  very  low 
figure,  which  prevails  only  where  hydroelectric  power 
is  available.  At  Bordeaux,  where  black  coal  is  the  only 
source  of  power,  the  power  used  for  operating  the  coal 
and  ore-handling  and  conveying  system  at  the  Bordeaux 
docks  costs  12  centimes  (2.4  cents)  per  kilowatt-hour. 
This  is  regarded  as  a  low  figure  for  electric  power  cur- 
rent derived  from  a  steam  station,  even  allowing  for  the 
advantage  which  a  seaport  city  has  of  being  able  to 
get  its  coal  supply  at  lower  cost  than  an  inland  city. 
Nevertheless,  this  very  reasonable  cost  is  still  2.4  times 
greater  than  the  lowest  cost  of  electric  power  at  Lyons 
and  at  St.  Etienne,  which  is  a  significant  fact. 

Generators,   Motors   and  Transformers 

Transient  Conditions  in  Non-Synchronous  Induction 
Motors. — R.  E.  Hellmund. — A  profusely  illustrated 
paper  read  at  the  New  York  meeting  of  the  American 
Institute  of  Electrical  Engineers  discussing  a  number 
of  transient  conditions  in  a  non-synchronous  machine 
immediately  after  certain  changes  in  the  circuit  connec- 
tions are  made.  The  principal  subjects  considered  are 
undesirable  peak  currents  which  may  be  caused  by  the 
damping  effect  of  the  short-circuited  rotor  windings, 
and  the  over-voltages  which  are  obtained  with 
certain  control  arrangements.  These  matters  have  to 
be  taken  into  consideration  in  the  control  layout  so  as 
to  provide  for  a  harmonious  combination  of  motor  and 
control  design. — Proceedings,  Amer.  Inst.  Elec.  Engrs., 
February,  1917. 

Lamps  and  Lighting 

Economics  of  Office  Building  Lighting. — Samuel  G. 
Hibben. — A  paper  read  before  the  Illuminating  Engi- 
neering Society.  Study  is  made  of  the  lighting  of 
typical  offices  by  different  methods,  including  various 
sizes  of  units  and  types  of  equipment.  Consideration  is 
given  to  the  wiring,  fixtures,  upkeep  and  other  details  of 
service.  The  rental  value  of  offices  as  affected  by  nat- 
ural and  artificial  illumination  is  dealt  with.  A  num- 
ber of  curves  and  charts  are  included,  showing  the 
effects  of  different  types  of  shades,  of  different  hanging 
heights,  etc.,  on  the  intensity  of  illumination.  The  cost 
of  several  sample  installations  are  compared  from  the 
standpoint  of  economy  in  installation  and  operating 
costs. — Transactions  Ilium.  Eng'ing  Soc,  Dec.  30,  1916. 


Wires,   Wiring   and    Conduits 

Fu$et  "a  slim/  Circuit,     in  the  testing  of  fu  i 

an  ultimate  Safeguard  it  is  desirable  to  test  them  on  a 
(load  short  circuit,  and   it  is  emphasized  that    the  change 

of   generating    plant    from    reciprocating    engines    to 

team    turbines   has   increased   very    materially    the  cur- 
rent   which    fuses    may    he   called    upon    to    cur,     before 
they    blow,    and    that     COHSequentl)     the    rate    at    which 
energy    is  dissipated   at    the  moment    of   rupture   may  be 
much   higher  than  was  usual  some  years  ago.      This  ha 

been  the  experience  of  S.  W.  Baynes  of  the  municipal 

electric  supply  station  of  the  St.  Pancras  Borough  in 
London,  where  many  more  failures  of  fuses  have  been 
noticed  since  the  introduction  of  large  turbo-alter- 
nators. 

Tests  have  been  made  of  fuses  under  working 
conditions  and  some  photographs  of  fuses  on  short- 
circuit  are  shown.     Baynes  concludes  that  fuses  of  the 


FIG.  1 — DETAILS  OF  LATEST  TYPE  OF  CONCRETE 
FUSE  BOX  AND  FITTINGS 

cartridge  type  should  be  used,  and  that  they  should  be 
so  made  that  they  cannot  be  easily  bridged  by  ordinary 
fuse  wire  instead  of  being  properly  replaced  when 
blown.  Owing  to  the  destructive  effect  which  takes 
place  if  an  arc  strikes  earthed  metal,  he  has  designed 
fuse  boxes  made  entirely  of  special  concrete.  Details 
of  the  latest  type  of  boxes  are  given  in  Fig.  1. 

These  new  fuse  boxes  made  of  special  concrete 
are  fitted  with  brass  screw  sockets  so  that  the 
lids  can  be  easily  fastened  on,  and  they  are  used  in 
conjunction  with  cast-iron  cable  sealing  boxes,  both  the 
cast-iron  box  and  the  concrete  box  being  fixed  to  the 
wall  as  indicated.  The  internal  fittings  are  of  simple 
design  for  carrying  fuse  cartridges;  these  are  fixed 
very  easily  by  means  of  the  screw  shown.  There  is  no 
possibility  of  damage  by  an  arc  striking  earthed  metal. 
The  boxes  are  so  made  that  they  can  be  fixed  side  by 
side  and  coupled  together  so  as  to  be  adaptable  to  the 
circuit  to  be  supplied. — London  Electrician,  Feb.  9, 
1917. 
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Electrophysics  and  Magnetism 

Unipolar  Induction:  An  Experiment  and  Its  Signifi- 
cance as  Evidence  for  the  Existence  of  the  Ether. — 
E.  H.  Kennard. — The  question  as  to  the  correctness  of 
the  "moving-line"  theory  can  be  subjected  to  experi- 
mental trial.  A  suitable  but  difficult  arrangement  con- 
sists of  a  cylindrical  condenser  inside  a  coaxial  solenoid 
(Fig.  2),  both  capable  of  rotation  about  their  longi- 
tudinal axis;  the  condenser  is  connected  to  an  elec- 
trometer as  shown.  Let  the  condenser  be  short-cir- 
cuited and  set  in  rotation  with  the  solenoid  energized. 
Then,  according  to  either  Lorentz's  or  the  moving-line 
theory  (but  not  according  to  Hertz's),  the  two  cylin- 
ders of  the  condenser  should  come  to  different  poten- 
tials, and  the  inner  one  at  least  should  be  charged. 
According  to  Lorentz's  theory,  rotation  of  the  solenoid 
should  have  no  effect  upon  this  charge.  According  to 
the  moving-line  theory,  rotation  of  the  solenoid  alone 
should  charge  the  condenser  in  the  same  manner,  while 
the  condenser  should  remain  uncharged  when  condenser 
and  solenoid  rotate  together  with  no  relative  motion 
between  them.  Barnett  constructed  an  apparatus  of 
this  sort  and  showed  that  rotation  of  the  solenoid  alone 
developed  no  charge  upon  the  condenser.  The  present 
author  has  made  a  careful  investigation  with  a  new 
apparatus  of  this  kind.  His  results  are  somewhat 
rough,  but  they  seem  sufficient  to  warrant  the  conclu- 
sion with  fair  certainty  that  the  condenser  becomes 
charged  by  its  own  rotation  in  the  manner  required  by 
Lorentz's  theory,  independently  of  the  rotation  of  the 
solenoid.  In  the  author's  opinion,  the  moving-line  the- 
ory is  definitely  disposed  of  by  the  results  obtained  by 
Barnett,  Fehrle  and  the  author.  Electromagnetic  in- 
duction depends  in  part  upon  absolute  rotation  in  the 
mechanical  sense.  Analysis  in  terms  of  electrons  seems 
to  make  necessary  the  existence  of  a  stationary  ether 
in  order  to  explain  the  observed  effect;  so  that  the 
phenomenon  seems  to  present  difficulties  for  those  rela-. 
tivitists  who  reject  the  ether.  "The  practical  bearing 
of  these  experiments  is  small,  yet  they  do  necessitate 
a  correction  of  certain  statements  that  are  common  in 
the  text-books.     For  instance,  it  is  not  correct  to  say 


FIG.     2 — ARRANGEMENT     OF     CYLINDRICAL     CONDENSER     INSIDE 

COAXIAL   SOLENOID  TO   DETERMINE   CORRECTNESS   OF 

"MOVING-LINE"  THEORY 

that  the  effect  of  rotating  the  armature  of  a  dynamo  is 
the  same  as  that  of  rotating  the  field  magnets  in  the 
opposite  direction.  The  total  emf.  is  the  same,  but  in 
the  first  case  it  is  developed  almost  entirely  in  the  longi- 
tudinal parts  of  the  winding,  while  in  the  second  case 
a  large  fraction  of  it  is  developed  in  the  radial  parts, 
and  the  distribution  of  electrification  on  the  armature 
will  be  different." — Philos.  Mag.,  February,  1917. 

Units,  Measurements  and  Instruments 

Resistance  Standardizing  Bridge. — C.  V.  Drysdale, 
— A  detailed  and  fully-illustrated  description  of  a  uni- 
versal resistance  standardizing  bridge  of  the  combined 
Kelvin-Carey-Foster  type  which  enables  resistances  of 
all  values  from  the  highest  to  the  lowest  to  be  com- 
pared with  the  greatest  degree  of  accuracy  and  conve- 
nience, and  enables  all  the  values  to  be  determined  in 
terms  of  a  single  standard.  Some  recent  improvements 
of  design  are  described  and  the  complete  theory  of  the 
bridge  is  given  with  numerical  examples. — London 
Electrician,  Dec.  29,  1916,  and  Jan.  5,  1917. 


Localization  of  Faults. — H.  Heinzelmann. — If  two 
auxiliary  cables,  AB  and  CD,  are  available,  it  is  possi- 
ble to  locate  a  fault  in  a  cable,  EF,  by  two  resistance 
measurements  made  at  the  end,  F,  of  the  faulty  cable 
by  the  method  described,  in  which  the  resistances  of  the 
two  auxiliary  cables  do  not  enter.  The  cables  are  con- 
nected as  shown  in  Fig.  3,  G  being  a  galvanometer  and 


I 


U — x 

Fault 
FIG.    3 — METHOD   OF    CONNECTING   AUXILIARY    CABLES    AND 
FAULTY  CABLE  TO  LOCATE  FAULT 

DHF  a  bridge  wire.  The  balance  point  H  is  found 
with  the  battery  terminal  K  connected  first  to  B  and 
second  to  earth.  If  the  bridge  wire  is  divided  into 
the  ratios  a  :  6  and  a'  :  b'  in  these  two  measurements, 
and  if  the  faulty  cable  has  a  length  I  and  the  fault  is 
at  distance  x  from  F,  it  follows  that  x  =  la! /a.  It  is 
assumed  that  a  +  &  =  a'  +  b' '. — Elek.  Zeit.,  Sept.  21, 
1916;  abstracted  in  Science  Abstracts,  Section  B,  Jan. 
31,  1917. 

Lubrication  of  Resistance-Box  Plugs. — J.  J.  Man- 
LEY. — It  is  important  that  the  resistance  of  plug  re- 
sistors should  be  practically  invariable.  When  a  plug 
is  seated  by  the  usual  screw-like  movement,  the  engag- 
ing surfaces  tend  to  plough  each  other,  and  as  a  result 
burrs  and  grooves  appear  upon  both.  These  burrs  and 
grooves,  which  change  in  size,  number  and  form  as  the 
coils  are  used,  appear  to  be  entirely  responsible  for  the 
variations  observable  in  plug  resistance.  The  author 
describes  quantitative  experiments  which  show  that 
lubricating  plugs  are  an  efficient  remedy.  The  best  re- 
sults were  obtained  by  the  use  of  vaseline. — Philos. 
Mag.,  February,  1917. 

Miscellaneous 
The  Adoption  of  the  Metric  System  in  the  United 
States. — A  series  of  articles  on  this  subject.  A.  E. 
Kennelly  discusses  the  metric  system  from  the  stand- 
point of  the  electrical  engineer;  William  C.  Wells  from 
the  Pan-American  standpoint;  Fred  R.  Drake  from  the 
standpoint  of  the  wholesale  grocers  and  canning  indus- 
try ;  A.  W.  Miller  from  the  standpoint  of  the  wholesale 
druggist;  H.  V.  Amy  writes  on  the  metric  system  in 
every-day  life  and  G.  F.  Kunz  on  the  international  lan- 
guage of  weights  and  measures.  In  Kennelly's  article 
it  is  pointed  out  that  the  real  question  to  be  considered 
at  this  time  is  not  whether  the  Anglo-American  system 
shall  or  shall  not  be  indefinitely  retained.  That  ques- 
tion was  settled  long  ago,  when  all  the  other  countries 
of  the  world  came,  one  by  one,  to  adopt  the  metric 
system.  The  real  question  is  how,  and  how  soon,  the 
English-speaking  peoples  should  change  to  the  inter- 
national metric  system.  Deferring  the  change  does 
not  make  it  any  easier.  The  individuals  most  incon- 
venienced by  the  change  would  probably  be  the  intel- 
lectually aged.  The  American  Institute  of  Electrical 
Engineers  took  a  canvass  in  1902  of  their  membership 
on  the  question  of  the  adoption  of  the  metric  system 
by  Congress.  A  large  majority  were  in  favor  of  the 
change.  Electrical  units,  which  are  international  and 
in  world-wide  use,  are  already  metric.  No  sudden 
transition  should  be  invoked  by  Congressional  action. 
Ample  time  for  preparation  should  be  allowed  in  any 
legislation  directed  toward  the  change.  In  this  way 
lists,  catalogs  and  sizes  could  all  be  tabulated  in  ad- 
vance in  both  systems,  side  by  side,  so  that  gradually 
the  old  numerical  values  could  be  dropped.  The  easiest 
and    least    expensive   way    of    introducing    the   system 
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would  probabrj  be  to  haw  certain  United  Statei  go\ 
ernmenl  department*  adopt  the  system  excluaivelj 
after  ■  certain  date  <>nl.\  those  persona  or  flrraa  deal 
log  directlj  with  those  departments  would  then  be  com 


polled  i"  change  their  listinga  and  prices.    Gradually, 
tin-  process  would  Ik-  likelj  to  extend  into  general  litera 
ture,  business  and  manufacture,  withoui   the  exen 

Of   Compulsion,      Scientific   Mnnllihi,    March,    1<>17. 


Book  Review 

The  Mechanics    Enqineers'  Handbook.    By  Lionel 
S.  Marks,  Editor-in-chief.     New  Sfork:     McGraw 
lldi  Hook  Company,  inc.,  1 1 T* »  pages,    illustrated. 
Price,  | 

Thia  volume,  compiled  under  the  able  direction  of 

Trot'.  Lionel  S.  Marks  as  editor-in-chief,  assisted  by  fifty 

specialists,  has  been  based  on  the  mechanical  engineei 

log  section  of  the  famous  "llutte,"  the  German  refer 
<  oce  work  generally  accepted  by  German  engineers.    The 

material  of  the  "Hutte"  has  not  been  closely  followed 
ept  in  the  more  theoretical  sections,  the  data  and  in- 
formation on  engineering  practice  being  carefully  se- 
lected from  American  practice,  the  German  text  being 
followed  mainly  in  form  and  schemes  of  handling  the 
various  topics. 

The  book  divided  itself  into  two  main  sections,  the 
first  860  pages  being  devoted  to  theoretical  topics,  and 
the  last  9G0  pages  to  current  practice.  The  more  theo- 
retical portion  is  subdivided  into  seven  sections,  dealing 
with  the  following  subjects:  Mathematical  tables  and 
weights  and  measures;  mathematics;  mechanics  of 
solids  and  liquids  (including  friction);  heat;  strength 
of  materials;  materials  of  engineering,  and  machine 
elements.  The  portion  treating  of  practice  is  divided 
into  eight  sections  dealing  with  power  generation;  hoist- 
ing and  conveying;  transportation;  building  construc- 
tion and  equipment;  machine  shop  practice;  pumps  and 
compressors;  engineering  measurements,  mechanical 
refrigeration,  etc.  The  section  on  friction  was  pre- 
pared by  Professor  Hess  of  Cornell  University,  and  the 
section  on  hydraulics  by  Professor  Schoder,  also  of 
Cornell  University.  The  section  on  heat  has  been  writ- 
ten by  Professor  Goodenough  of  the  University  of  Illi- 
nois. Professor  Hatt  of  Purdue  University  contributed 
a  section  on  strength  of  materials,  including  theory  of 
reinforced  concrete  design.  The  list  of  contributors  for 
the  section  on  "materials  of  engineering"  includes  Dr. 
Fischer  of  the  Bureau  of  Standards,  Dr.  Moldenke,  sec- 
retary of  the  American  Foundrymen's  Association  (cast 
iron) ;  Mr.  Clamer  of  the  Ajax  Metal  Company  (non- 
ferrous  metals),  Sanford  E.  Thompson  (cement,  mortar 
and  concrete),  Mr.  Hood  of  the  U.  S.  Bureau  of  Mines 
(fuel),  and  six  others.  The  subject  of  machine  elements 
has  been  contributed  by  Professor  Rauttenstrauch  of 
Columbia  University,  with  the  important  addition  by 
Dr.  Loewenstein  of  the  General  Electric  Company,  of 
articles  on  disk  wheel  stresses  and  critical  speeds  of 
shafts,  and  of  Professor  Ham  of  Cornell  University  on 
pipe  and  pipe  fittings. 

Power  generation  is  treated  under  the  headings  of 
steam  boilers,  the  steam  engine,  steam  turbines,  conden- 
sation, internal  combustion  engines,  waterwheels,  hy- 
draulic turbines,  and  cost  of  power.  The  authors  in- 
clude Professor  Ennis  of  the  Polytechnic  Institute  of 
Brooklyn  (steam  engines),  Dr.  Loewenstein  of  the 
General  Electric  Company  (steam  turbines),  Professor 
Marks  of  Harvard  University  (internal  combustion  en- 
gines), Mr.  White  of  the  Allis-Chalmers  Company 
(hydraulic  turbines),  and  Mr.  Orrok  of  the  New  York 
Edison  Company  (condensation).  This  section  occupies 
more  than  240  pages.  C.  K.  Baldwin  of  the  Robbins 
Conveying  Belt  Company  prepared  the  section  on  hoist- 
ing and  conveying.  The  subject  of  machine  shop  prac- 
tice is  adequately  covered  by  Mr.  Alford.  former  editor 


of  the  Ami  i  nun   M  mil  in  U I .      lice  iprocat  i  ng  pumps   v 

handled  bv  .Mr.  Nickel  of  the  ll.  R.  Worthington  Com- 
pany, air  compressors  by  Professor  Thorkelson  of  the 

!  Diversity  Of  Wisconsin,  centrifugal  pumps  and  cen- 
trifugal compressors  by  Dr.  Lowenstein  of  the  General 
Electric  Company,  and  centrifugal  fans  by  Mr.  Williams 
of  the  B.  K.  Sturtevant  Company.  Much  hitherto  un- 
published information  is  contained  in  these  pages,  par 
ticularly  the  treatment  of  the  centrifugal  machines. 

The  section  on  electrical  engineering  has  been  con- 
tributed by  Professor  Beebe  of  the  University  of  Wis 
cousin.  A  miscellaneous  section  includes  the  subjects 
of  measuring  instruments  by  Professor  Moyer  of  Penn- 
sylvania State  College,  surveying  by  Professor  Raymond 
of  the  State  University  of  Iowa,  mechanical  refrigera- 
tion by  Mr.  Fairbanks  of  the  Quincy  Market  Cold  Sto- 
rage &  Warehouse  Company,  patents  for  inventions  by 
Mr.  Odin  Roberts,  the  A.  S.  M.  E.  testing  codes,  instruc- 
tions for  first  aid  treatment,  and  other  matter. 

The  use  of  the  book  is  facilitated  by  thumb  tabs,  which 
mark  the  locations  of  the  different  sections,  and  by  the 
section  subject  index  on  the  inside  of  each  cover  re- 
ferring to  the  number  of  the  corresponding  thumb  tab. 


Books  Received 

ALTERNATING  CURRENTS.  By  H.  R.  KEMPE.  New 
York:  D.  Appleton  &  Company.  Twenty-five  illustra- 
tions; 83  pages.     Price,  $1.50. 

Government  Telephones.  The  Experience  of  Mani- 
toba, Canada.  By  James  Mavor,  Ph.  D.  New  York: 
Moffat,  Yard  &  Company.     176  pages.     Price,  $1. 

Selling  Your  Services.  New  York :  The  Sales  Serv- 
ice Company.     176  pages.    Price,  $1. 

The  Mechanical  World  Pocket  Diary  and  Year 
Book.  For  1917.  Baltimore,  Md. :  The  Norman,  Rem- 
ington Company.  382  pages.  Illustrated.  Price,  40 
cents. 

Underground  Transmission  and  Distribution  for 
Electric  Light  and  Power.  By  E.  B.  Meyer.  New 
York:  McGraw-Hill  Book  Company,  Inc.  312  pages. 
156  illustrations.     Price,  $3. 

Light  and  Shade  and  Their  Applications.  By  M. 
Luckiesh.  New  York:  D.  Van  Nostrand  Company.  135 
illustrations.     Ten  tables.     266  pages.     Price,  $2.50. 

Experimental  Electricity  Course.  In  Twenty  Les- 
sons. By  S.  Gernsback  and  H.  W.  Secor.  New  York: 
The  Experimenter  Publishing  Company.  160  pages.  Il- 
lustrated.   Price,  $1. 

Wireless  Course  in  Twenty  Lessons.  By  H.  W. 
Secor,  S.  Gernsback  and  A.  Lescarboura.  New  York: 
The  Electro  Importing  Company.  160  pages.  Illus- 
trated.   Price,  $1. 

The  Book  of  Electricity.  Written  to  conform  to 
the  tests  of  the  Boy  Scouts.  By  A.  Frederick  Collins. 
New  York:  D.  Appleton  &  Company.  186  pages.  145 
illustrations.     Price,  $1. 

English  and  Engineering.  Edited  by  Frank  Ayde- 
lotte.  New  York:  McGraw-Hill  Book  Company,  Inc. 
390  pages.     Price,  $1.50. 

Manufacturing  Costs  and  Accounts.  By  A.  Ham- 
ilton Church.  New  York:  McGraw-Hill  Book  Com- 
pany, Inc.    452  pages.     138  illustrations.    Price,  $5. 
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Phase-Rotation  Meter 
To  the  Editor  of  Electrical  World: 

Sir:  The  writer  was  very  much  in- 
terested in  the  description  on  page  226 
of  your  Feb.  3  issue,  of  a  phase  rota- 
tion indicator  devised  by  E.  P.  Peck  of 
Atlanta,  Ga.  I  would  like  to  call  your 
attention  to  the  fact  that  such  a  device 
was  used  by  me  about  thirteen  years 
ago  and  that  a  patent  (No.  787,345) 
issued  to  me  contains,  among  the  eleven 
claims  allowed,  the  following  one,  which 
fully  covers  devices  of  the  kinds  used 
by  Mr.  Peck: 

"A  device  of  the  class  specified,  com- 
prising means  operable  by  the  energy 
of  the  polyphase  system  and  means 
whereby  such  operation  can  be  inter- 
preted to  indicate  the  direction  of  phase 
rotation  with  reference  to  the  leads  of 
such  system  and  substantially  as  de- 
scribed." 

Commercial  instruments  based  on  this 
patent  have  been  manufactured  for 
many  years  and  are  in  use  in  a  great 
many  central  station  systems. 

R.   F.    SCHUCHARDT. 

Chicago,  111. 


Readers'  Views 
and  Comments 


Naval  High-Powered  Radio  Station 

To  the  Editor  of  Electrical  World: 

Sir:  With  reference  to  the  editorial 
in  the  Electrical  World  of  Feb.  10, 
1917,  entitled  "Naval  High-Powered 
Radio  Stations,"  I  beg  to  submit  the 
following  comments  and  explanations, 
as  I  feel  that  without  them  the  editorial 
is  not  complete. 

The  San  Diego  station  is  nominally 
rated  at  200  kw.,  not  150  kw.  as  men- 
tioned. However,  high  input  means 
little  as  the  efficiency  of  the  apparatus 
governs  its  output  and  the  latter  is  the 
measure  of  its  sending  radius.  Speak- 
ing more  technically,  the  product  of 
antenna  amperes  times  the  effective 
height  is  the  only  true  measure  of  the 
sending  radius  of  a  radio  station. 

On  this  fair  basis  of  comparison  the 
San  Diego  station  is  not  "nearly  as 
large  as  the  great  Sayville  station, 
which  has  been  used  to  communicate 
with  Germany,"  as  your  editorial  states, 
but  is  rather  the  most  powerful  plant 
in  the  world  to-day. 

The  Pearl  Harbor  and  Cavite  plants 
when  completed  will  exceed  the  San 
Diego,  station  in  antenna  current  and 
will  then  become  the  most  powerful 
plants  in  existence. 

With  reference  to  your  mention  of 
the  electrical  efficiencies  of  the  large 
arc  converters,  I  am  not  permitted  to 
give  figures,  but  can  assure  you  that 
they  compare  very  favorably  with  the 
efficiency  of  any  other  method  of  ob- 
taining continuous  undamped  oscilla- 
tions in  use  at  the  present  time. 

The  performance  of  these  arc  con- 
verters on  test  has  shown  that  units 
of  1000  kw.  capacity  can  be  built  by  the 
Federal  company  at  any  time  and  that 
their  efficiency  in  converting  direct-cur- 
rent power  into  high-frequency  power 
will  be,  to  many,  surprisingly  high. 
L.  F.  Fuller, 

Chief  Electrical  Engineer 
Federal  Telegraph  Co. 
San  Diego,  Cal. 


Significance  of  Digits 

To  the  Editor  of  Electrical  World: 

Sir:  The  writer  has  received  copies 
of  the  "Code  of  Lighting  for  Factories, 
Mills  and  Other  Work  Places"  of  the 
State  of  New  Jersey,  department  of 
labor,  and  the  "Lighting  Code,"  State 
of  Pennsylvania,  industrial  board,  de- 
partment of  labor  and  industry. 

I  wish  to  call  attention  to  the  disre- 
gard of  the  significance  of  digits.  In 
each  publication,  Rule  2,  covering  "In- 
tensity Required,"  states:  "The  de- 
sirable illumination  intensity  to  be  pro- 
vided and  the  minimum  intensity,  which 
shall  be  maintained,  are  shown  in  the 
following  table: 

Table   I — New   Jersey   Code   of   Lighting — Intensity 
Required 


At  the  Work 

Minimum 

Ordinary 

Foot- 

Acceptable 

Candles 

Practice 

A.  Roadways  and  yard  thorough- 

0 05 

0  05-  0  25 

ly.  Stairways,  passageways,  aisles, 

0.25 

0.25-  0  50 

C  Rough    manufacturing    opera- 

tions such  as  foundry  work, 

rough  machining,  rough  as- 

sembling, rough  bench  work 

1.25 

1.25-  2.50 

D.  Fine  manufacturing  operations 

such  as  fine  lathe  work,  put- 

tern  and  tool  making,  light 

colored     textiles,     tobacco 

manufacture 

3.50 

3.50-  6.00 

E.  Special  eases  of  fine  work,  such 

as  watch  making,  engrav- 

ing, drafting,  dark  colored 

5.00 

10.00-  15.00 

Table  II — Pennsylvania  Code 

OF    LlOHTIN 

a — Intensity 

Requirei 

> 

At  th 

e  Work 

Ordinary 

Minimum 

Acceptable 

Foot- 

Practice 

Candles 

Foot- 
Candles 

1.  Roadways  and  yard  thorough- 

05 

05  0  25 

2.  Stairways,  passageways,  aisles, 

0.25 

0  25-0.5 

3.  Rough    manufacturing    opera- 

tions such  as  foundry  work, 

rough  machining,  rough  assem- 

bling, rough  bench  work 

I  25 

1.25-2.5 

4.  Fine  manufacturing  operations 

such  us  fine  lathe  work,  pat- 

tern  and   tool   making,   light 

colored  textiles,  tobacco  man- 

ufacture   

3.50 

3. 50-6. e 

5.  Special  cases  of  fine  work  such 

as  watch  making,  engraving, 

drafting,  dark  colored  textile .  . 

5  00 

10.00-15.00 

The  values  of  illumination  given  for 
the  first  class  of  working  planes  con- 
tain two  significant  figures.  The  values 
given  for  the  second  class  of  working 
planes  contain  in  some  cases  two  and  in 
another  case  one  significant  figure.  The 
values  given  for  the  third  and  fourth 
class  of  working  planes  contain  in  some 
cases  three  and  in  another  C£.se  two  sig- 


nificant figures.  The  values  given  in 
the  fifth  class  of  working  planes  con- 
tain in  some  cases  three  and  in  other 
cases  four  significant  figures.  In  order 
that  the  result  of  any  measurement  may 
be  of  value,  it  is  necessary  to  include 
some  numerical  measure  of  its  re- 
liability. 

When  the  results  of  a  scientific  in- 
vestigation are  of  sufficient  importance 
to  become  a  law  enforced  by  fine  or  im- 
prisonment, the  figures  defining  the 
law  should  be  correctly  written  to  con- 
form with  accepted  practice. 

Davis  H.  Tuck. 

Pittsburgh,  Pa. 


The  Small  Pumping  Load 

To  the  Editor  of  Electrical  World: 

Sir:  Pumping  is  usually  considered 
a  very  desirable  form  of  load  by  cen-' 
tral-station  companies  and  one  they  are 
anxious  to  develop  to  the  full.  With 
the  increase  of  rural  transmission  lines 
and  the  ever-increasing  territory  served 
by  them  the  pumping  load  is  one  the 
salesman  is  frequently  called  upon  to 
solicit.  In  many  cases  the  water  to  be 
pumped  may  be  for  domestic  or  agri- 
cultural purposes  or  for  fire  protection. 
The  ability  to  place  an  installation  upon 
central-station  service,  however,  de- 
pends upon  whether  it  can  be  done  with 
a  low  initial  cost. 

In  designing  small  rural  pumping 
stations  which  will  be  served  from  rural 
transmission  lines,  and  often  from  in- 
expensive outdoor-type  sub-stations,  one 
of  the  chief  factors  to  consider  is 
whether  to  install  a  relatively  small 
motor  and  pump  which  can  operate  con- 
tinuously over  long  periods  or  whether 
to  put  in  a  larger  motor  and  pump  for 
occasional  operation  over  shorter  pe- 
riods of  time.  This  is  necessary  since 
economy  of  operation  as  well  as  first 
cost  depends  on  this  consideration. 
Speaking  generally,  it  will  be  found  to 
the  best  advantage  of  both  customer 
and  central-station  to  adopt  the  smaller 
unit.  The  smaller  unit  has  a  lower  first 
cost,  while  the  expense  for  renewals  and 
depreciation  likewise  will  be  lower. 
Furthermore  the  load  factor  will  be 
higher  because  the  unit  is  in  service 
longer  each  day.  Since  the  average 
water  level  will  be  higher  when  the 
smaller  pump  is  used,  the  average  head 
will  be  lower,  thus  compensating  for 
the  lower  efficiency  of  the  smaller  pump. 

For  the  customer  the  smaller  pump- 
ing set  possesses  the  advantages  of  hav- 
ing a  lower  initial  cost  and  a  lower 
operating  expense,  factors  that  often 
enable  him  to  make  such  an  installa- 
tion where  otherwise  he  could  not  afford 
to  do  so.  For  the  central-station  com- 
pany the  smaller  pumping  set  offers  the 
advantages  of  higher  load  factor,  lower 
peak  demands  and  relatively  constant 
demands  for  power  from  its  lines.  In 
connecting  loads  of  this  kind  the  stor- 
age tank  and  the  pump  should  be  chosen 
to  allow  the  customer  the  benefit  of  off- 
peak  service.  This  can  be  done  by  using 
a  higher-rated  pump  or  larger-capacity 
tank,  the  latter  being  the  more  eco- 
nomical. Gilbert  Rutherford. 

Evanston,  111. 
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Steady 

Growth 

from 

Unvarying 

Service 

to  the 

Engineering 

Industries 


IN  last  week's  issue,  a 
brief  announcement  was 
made  of  the  consolida- 
tion of  the  McGraw  and 
Hill  Publishing  companies. 
By  this  means,,  the 
McGraw-Hill  Publishing 
Company,  Inc.,  acquires 
the  Electrical  World, 
Electric  Railway  Journal, 
Electrical  Merchandising, 
Engineering  Record,  Met- 
allurgical &  Chemical  En- 
gineering, The  Contractor, 
American  Machinist, 
Power,  Engineering  News, 
Engineering      &      Mining 

Journal  and  Coal  Age,  each  the  leader  in  its  field.  The 
new  organization,  therefore,  under  the  guidance  of 
James  H.  McGraw,  its  president,  becomes  the  dominat- 
ing influence  in  American  technical  journalism. 

All  the  traditions  and  aspirations  of  both  institutions 
fall  as  a  heritage  to  the  new  publishing  company,  and 
inasmuch  as  the  personnel  of  the  two  organizations  will 
remain  intact,  the  service  to  the  reader  will  be  greatly 
improved  through  the  advice  and  counsel  of  the  greater 
number  of  editors.  The  Engineering  News  and  Engi- 
neering Record  will  be  consolidated  as  Engineering 
Netvs-Record,  making  the  largest  and  most  influential 
civil  engineering  and  contracting  journal  in  the  world. 

Principles  of  Service 

It  is  well  that  readers  should  know  the  principles 
which  have  animated  James  H.  McGraw  throughout  his 
long  and  successful  career  as  a  publisher  and  which  have 
been  instilled  into  the  minds  of  everyone  connected  with 
the  organization.  These  principles,  which  may  be  re- 
ferred to  as  the  decalogue  of  journalistic  practice,  have 
also  pervaded  the  Hill  organization  and  are  as  follows: 

1.  To  consider,  first,  the  interests  of  the  subscriber. 

2.  To  subscribe  to  and  work  for  truth  and  honesty  in 
all  departments. 

3.  To  eliminate,  in  so  far  as  possible,  personal  opinion 
from  news  columns,  but  to  be  a  leader  of  thought  in  edi- 
torials, and  to  make  criticisms  constructive. 

4.  To  refuse  to  publish  "puffs,"  free  reading  notices 
or  paid  "write-ups" ;  to  keep  reading  columns  independ- 
ent of  advertising  considerations,  and  to  measure  all 
news  by  this  standard :    "Is  it  real  news?" 

5.  To  decline  any  advertisement  which  has  a  tendency 
to  mislead  or  which  does  not  conform  to  business  in- 
tegrity. 


JAMES  H.  McGRAW 

Founder  and  head  of  McGraw  Publishing  Company, 
who  becomes  president  of  the  new  McGraw-Hill 
Publishing  Company,  Inc.,  formed  to  extend  and 
strengthen  the  influence  of  great  engineering  and 
business  journals,  leaders  in  their  fields,  creative 
workers   for  industrial  welfare   and   prosperity. 


Position 

of  the 

Electrical 

World 

in  the  Large 

Technical 

Newspaper 

Consolidation 


6.  To  solicit  subscrip- 
tions and  advertising  solely 
upon  the  merits  of  the  pub- 
lication. 

7.  To  supply  advertisers 
with  full  information  re- 
garding character  and  ex- 
tent of  circulation,  includ- 
ing detailed  circulation 
statements  subject  to 
authentic  verification. 

8.  To  co-operate  with  all 
organizations  and  indi- 
viduals engaged  in  cre- 
ative advertising  work. 

9.  To  avoid  unfair  com- 
petition. 

10.  To  determine  what  is  the  highest  and  largest 
function  of  the  field  which  is  served,  and  then  to  strive 
in  every  legitimate  way  to  promote  that  function. 

Field  of  the  Electrical  World 

Although  Mr.  McGraw  has  been  the  active  head  and 
publisher  of  the  Electric  Railway  Journal  since  1888, 
his  connection  with  the  other  branches  of  the  electrical 
industry  dates  from  1896,  when  he  purchased  Electrical 
Industries  which  was  renamed  the  American  Electrician 
and  issued  as  a  monthly  publication  devoted  to  elec- 
trical and  mechanical  engineering.  Three  years  later 
he  acquired  the  Electrical  World  and  the  Electrical  En- 
gineer, the  two  leading  electrical  weeklies,  and  consoli- 
dated them  into  the  Electrical  World  &  Engineer.  In 
1906  the  American  Electrician  and  the  Electrical  World 
&  Engineer  were  combined  into  the  present  Electrical 
World.  Last  year  Electrical  Merchandize  &  Selling 
Electricity  was  purchased  and  the  name  changed  to 
Electrical  Merchandising.  This  journal,  which  is 
published  monthly,  is  designed  to  supplement  the  Elec- 
trical World,  which  still  remains  the  great  electrical 
weekly  dealing  with  the  serious  side  of  the  electrical  in- 
dustry. The  Electrical  World  is  edited  for  the  tech- 
nically trained  and  professional  electrical  engineers, 
the  managers  and  operators  of  electrical  public  utilities 
and  large  industrial  establishments,  electrical  manufac- 
turers, jobbers  and  contractors.  Electrical  Merchan- 
dising, on  the  other  hand,  finds  its  field  with  the  dealer, 
contractor  and  other  commercial  men  engaged  in  the 
sale  and  exploitation  of  apparatus  and  appliances.  Last 
month  the  Lighting  Journal  was  merged  with  the  Elec- 
trical WORLD  and  Electrical  Merchandising ,  that 
branch  of  the  paper  dealing  with  the  science  and  art  of 
illumination  being  added  to  the  Electrical  World. 
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NEWS  OF  THE  INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the   Technical, 
Commercial  and  Manufacturing  Fields 


QUESTION  BOX  CONVENTION  OF 

N.  E.  L.  A.  NEW  ENGLAND  SECTION 

Good  Attendance  at  This  Week's  Meeting  in  Boston, 

with  Accountants'  Responsibility,  Depreciation, 

Accident    Prevention   and    Other    Central 

Station  Topics   on  the   Program 

A  well-attended  question  box  convention  was  held  this 
week  by  the  New  England  Section  of  the  National  Elec- 
tric Light  Association  at  the  Engineers  Club  audi- 
torium, Boston,  Mass. 

On  Wednesday  morning  an  accounting  session  was 
held  under  the  chairmanship  of  H.  A.  Gidney,  general 
auditor  of  C.  H.  Tenney  &  Company,  Boston.  An  ex- 
tended discussion  took  place  upon  the  question  of  mak- 
ing accounting  officers  of  public  utilities  responsible  for 
all  records  and  charged  with  authority  to  establish  the 
form  of  these  in  production,  distribution  and  other  de- 
partments outside  the  office.  Depreciation  accounting 
also  occupied  the  convention's  attention,  after  which  the 
general  subject  of  accident  prevention  was  opened  for 
discussion  under  the  chairmanship  of  H.  W.  Moses, 
superintendent  of  the  welfare  bureau,  Edison  Electric 
Illuminating  Company  of  Boston.  The  afternoon  ses- 
sion was  devoted  to  a  discussion  of  the  economics  of 
steam  heating  with  respect  to  the  installation  of  central 
station  service,  G.  F.  Parsons,  of  C.  D.  Parker  &  Com- 
pany, Boston,  presiding. 

On  Thursday  morning  advertising  and  publicity  were 
discussed  under  the  chairmanship  of  Willard  Hall,  of 
the  Narragansett  Electric  Lighting  Company,  Provi- 
dence, R.  I.,  followed  by  a  discussion  of  the  problem  of 
increasing  gross  income  from  electric  lighting  and  the 
education  of  employees  in  public  relations  under  the 
chairmanship  of  C.  E.  Greenwood  of  the  Boston  Edison 
company.  For  the  closing  session  a  general  discus- 
sion on  central  station  topics  was  scheduled. 


FEDERAL  AUTHORITIES  VISITING 

SITES  FOR  NITRATE  PLANT 

Inter-Department    Board    and    Associates,    Cabinet 

Officers  and  Other  Government  Officials  to  See 

Locations   Proposed   in   Various   Cities 

The  inter-departmental  board  on  the  location  of 
nitrate  plants  left  Washington  on  March  8  to  visit  sev- 
eral sites  mentioned  as  possible  locations  for  the  fed- 
eral nitrate  plant.  Among  the  cities  to  be  visited  are 
Birmingham,  Ala. ;  Columbia,  S.  C. ;  Tuscaloosa,  Ala. ; 
Augusta,  Ga. ;  Louisville,  Ky. ;  Sheffield,  Ala. ;  Wheel- 
ing, W.  Va.,  and  Nashville,  Tenn. 

The  inspection  party  includes  Secretary  Lane  of  the 
Interior  Department;  Secretary  Houston  of  the  Agri- 
cultural Department;  Secretary  Baker  of  the  War  De- 
partment; General  Black  and  Colonel  Keller  of  the 
Corps  of  Engineers,  War  Department;  Colonel  Wheeler 
of  the  Ordnance  Department  of  the  Army ;  Mr.  Merrill, 
chief  engineer  of  the  Forestry  Bureau ;  Mr.  Carruthers, 
chemist  in  charge  of  nitrate  experimental  laboratory; 
Mr.  Parsons,  chief  chemist  of  the  Bureau  of  Mines.  They 
will  return  to  Washington  about  March  16. 


LARGE  ATTENDANCE  PROMISED 

FOR  ASSOCIATED  MANUFACTURERS 

Edward  N.  Hurley  Asks  That.  Members  Be  Prepared 
with  Questions  if  They  Seek  Particular  Informa- 
tion Bearing  on  His  Far-Reaching 
Activities 

In  addition  to  Edward  N.  Hurley,  retiring  chairman 
of  the  Federal  Trade  Commission,  who  is  to  address 
the  Associated  Manufacturers  of  Electrical  Supplies  at 
the  annual  banquet  in  New  York  on  March  15,  the  mem- 
bers will  hear  the  Hon.  Job  Hedges,  attorney,  of  New 
York  City.  As  stated  in  previous  issues,  the  annual 
meeting  and  banquet  will  be  held  at  Delmonico's. 

Mr.  Hurley  has  suggested  that  the  members  be  pre- 
pared to  ask  him  any  questions  they  choose  on  subjects 
bearing  on  his  recent  work.  His  deep  interest  in  the 
promotion  of  sound  accounting  principles  for  merchants 
and  manufacturers  and  his  conviction  that  only  the 
adoption  of  such  principles  will  place  industry  on  a 
stable  foundation  have  had  a  profound  effect  upon  the 
activities  of  the  Federal  Trade  Commission.  This  move- 
ment is  close  to  the  Associated  Manufacturers,  and  the 
appearance  of  Mr.  Hurley  presents  an  opportunity  for 
the  members  to  talk  over  a  subject  bearing  directly  upon 
their  future  prosperity. 

At  the  annual  meeting  of  last  year  about  160  repre- 
sentatives were  present.  Inquiries  received  this  year 
by  the  general  secretary  of  the  association,  Charles  E. 
Dustin,  indicate  a  much  larger  attendance  at  the  gather- 
ings to  be  held  next  week. 


INDUSTRY  TO  VOTE  ON 

1917  ELECTRICAL  WEEK 

Society  for  Electrical  Development  Sends  Out  Ballots 

Asking  Whether  1917  Activities  Shall  Be  Held 

as  Formerly  or  Split  Into  Two  Campaigns 

Because  there  seems  to  be  a  difference  of  opinion 
concerning  the  best  time  for  a  national  electrical  week 
the  Society  for  Electrical  Development  is  sending  out 
this  week  to  the  members  of  the  electrical  industry  of 
the  country  a  ballot  with  two  questions:  (1)  Shall  there 
be  another  electrical  week  in  1917?  or  (2)  shall  the 
electrical  week  of  1917  be  set  over  until  the  spring  of 
1918  and  the  effort  this  fall  centered  in  a  "Buy  Elec- 
trical Christmas  Gifts"  campaign? 

Comments  have  shown  the  society  that  there  is  a  well 
denned  feeling  in  the  industry  that  the  plan  followed 
in  the  past  two  years  to  promote  the  "shop  early"  idea 
for  the  Christmas  trade,  and  thereby  stimulate  holiday 
sales,  could  be  bettered  by  using  Christmas  time  for 
promoting  the  holiday  trade  alone,  and  to  further  the 
general  education  of  the  public  in  electrical  matters 
by  a  national  electrical  week  at  some  other  time. 

The  ballots  go  out  in  a  booklet  entitled  "A  $3,000,- 
000,000  Industry  Pulls  Together,"  which  is  an  official 
record  of  America's  Electrical  Week.  The  booklet 
takes  up  the  many  activities  of  the  week  in  detail 
according  to  the  character  of  the  local  celebrations. 
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Coal  Cost  and  Shortage— Meeting  the  Problem 

What  Cent]  al  Wrsw  i  n  Companies  Arc  Learning  us  a  Result 

>»1    the    Unprecedented    Fuel    Conditions,    Which    Endanger 
Continuity  of  Service  and  Add  Heavily  to  Operating  Costs 


CENTRAL  station  companies  arc  looking  for  a  sola 
tion  of  the  large  problem  revealed  by  the  winter's 
experience  In  coal  cost  and  shortage.     They  are 
turning,  first,  to  efficiency  in  the  purchase,  transports 
tion,  handling  and  burning  of  this  prized  commodity. 

If  they  cannot  reduce  Unit  costs  to  B  figure  which  can 
be  Absorbed  in  Operating  expenses  without  undue  strain, 
they  Will  have  to  consider  Whether  rates  should  be  re- 
vised.      Experiences    of    various 

companies,  as  told  to  the  ELECTRI- 

u  World  in  this  issue,  show  how 
closely  the  problem  is  being 
studied.  Facts  and  probabilities 
of  the  future  are  being  appraised 
so  that  the  meaning  of  this  pow- 
erful change  in  the  conditions 
governing  central  station  opera- 
tion may  be  appreciated  in  its  full 
importance. 


F.  Gilchrist  on  Chicago 
Situation 


to   be   used   at    the   mines   to   which    the>    were   assigned. 

The  result  was  that  this  coal  company  with  its  magnifj 

cent   equipment   to   produce  coal   cheaply,   could    not    do 

its  utmost  to  help  reduce  the  abnormal  price-.     Neither 

could    it    make    money    for    itself. 

"The  recent  situation  has  also  demonstrated  that  coal 

for   public   utilities  should   be  a  preferred  commodity. 

Under  the  greal  boilers  of  their  plants  it  is  burned  most 
economically  and  renders  a  needed 
service  to  the  greatest  number  of 
people. 


WHAT    SHALL    CENTRAL 
STATION  COMPANIES  DO? 


John  F.  Gilchrist:  Advise  rail- 
roads to  figure  on  rapid  growth  in 
coal  tonnage. 


In  an  interview  with  the  rep- 
resentative of  the  Electrical 
World,  John  F.  Gilchrist,  vice- 
president  in  charge  of  purchasing, 

stores,  transportation  and  statistical  departments 
of  the  Commonwealth  Edison  Company,  Chicago,  said 
that  it  is  high  time  for  central  station  companies 
to  call  forcibly  to  the  attention  of  railroads  the  vast 
growth  in  the  use  of  coal  in  their  cities.  In  these  great 
centers  of  population  there  are  many  plants  in  daily 
operation  burning  coal.  Even  in  ordinary  times  they 
pretty  well  strain  terminal  facilities.  When  there  is  a 
threatened  railroad  strike,  as  there  was  in  1916,  or  when 
a  car  shortage  like  the  one  at  hand  arises,  things  are 
worse.  The  Commonwealth  Edison  Company  is  now 
using  7000  tons  of  coal  a  day.  Experience  indicates 
that  its  coal  consumption  doubles  every  four  years.  In 
1921  the  company  will  use  probably  14,000  tons;  in  1925, 
28,000  tons;  in  1929,  56,000  tons.  The  use  of  coal  by 
others  in  the  city  will  no  doubt  also  grow.  So,  in  ar- 
ranging for  terminal  facilities,  plans  for  which  must 
necessarily  be  laid  years  in  advance,  the  railroads  should 
figure  on  this  rapid  growth  in  tonnage.  They  should 
be  warned  to  do  so  by  the  central  station  men,  who  can 
help  them  see  ahead. 

Other  suggestions  made  by  Mr.  Gilchrist  were:  "An- 
other thing  this  winter  has  brought  out  is  that  the 
rulings  of  the  Interstate  Commerce  Commission,  which 
are  fair  in  the  main,  do  not  always  work  most  advanta- 
geously toward  the  desired  end.  To  illustrate,  there  was 
a  coal  company  in  Illinois  owning  five  mines — four  small 
and  poorly  equipped,  and  one  large  and  well  equipped 
with  most  modern  and  efficient  electrical  machinery.  By 
operating  the  latter  mine  at  its  full  capacity,  this  com- 
pany could  have  produced  and  sold  coal  as  cheaply  and 
perhaps  more  cheaply  than  any  other  producing  company 
in  the  State.  But  the  commission  had  ruled  that  each 
mine  should  have  and  should  use  a  certain  allotment 
of  cars.  The  allotment  for  the  big  mine  was  not  suffi- 
cient to  keep  it  operating  at  its  full  capacity  and  highest 
efficiency.  The  company's  total  allotment  of  cars  for  all 
five  mines  would  have  been  enough  for  the  big  mine, 
but  on  account  of  the  commission  ruling,  the  cars  had 


W.  W.  Freeman:  It  may  be  im- 
perative to  readjust  power  rates. 

D.  L.  Gaskill :  Conferences  looking 
toward  united  action  to  raise  power 
rates  are  being  held. 


Utility  Kates  Should  Cover 
Coal  Man's  Profit 


"This  winter's  coal  shortage 
has  demonstrated  conclusively 
that  it  is  poor  policy  for  utilities 
to  try  to  run  their  businesses  and 
base  their  rates  on  coal  figured  at 
prices  less  than  the  actual  mining 
and  transportation  costs.  Just 
because  mine  operators  do  not 
know  their  costs  and  have  sold 
coal  at  less  than  they  could  af- 
ford to  produce  it,  is  no  reason 
why  a  great  coal-consuming  in- 
dustry should  base  its  operations  on  those  ridiculously 
low  prices.  Some  day  the  mine  owners  will  know  their 
costs,  the  market  will  become  better  organized,  or  a  real 
railroad  tie-up  may  arise.  Then  trouble  will  loom  for  the 
public  utilities.  The  central-station  executives  should 
recognize  this;  furthermore,  commissions  should  frown 
on  rate  schedules  that  do  not  include  a  coal  cost  suffi- 
ciently  high   to   permit   the   coal   producer  to  make   a 


profit, 
staple. 


Such  a  schedule  could   not  be  other  than   un- 


Coal  Supply   Preparedness   Not  Expensive 

"The  coal  used  by  the  Commonwealth  Edison  Com- 
pany this  winter  has  cost  more  than  it  does  ordinarily, 
but  even  in  spite  of  this  the  company  seems  to  have 
been  more  fortunate  than  the  great  majority  of  Middle 
Western  utilities.  Its  good  fortune  can  be  attributed 
to  the  foresight  which  led  its  president,  Samuel  Insull, 
many  years  ago  to  provide  adequately  against  coal 
shortage.  This  has  been  done  by  purchasing  mines 
and  mining  rights,  providing  strategically  located  trans- 
portation and  switching  facilities  and  adequate  coal- 
storage  spaces.  From  its  own  mines  the  company  gets 
50  per  cent  of  its  coal  at  a  cost  of  a  little  over  $2  a  ton — 
not  mining  coal  itself  but  securing  it  through  an  oper- 
ating company — the  Peabody  Coal  Company.  The  re- 
mainder of  its  fuel  supply  is  'free'  coal  purchased  in 
the  local  market.  Sometimes,  on  account  of  market 
conditions,  it  is  possible  to  pick  up  a  few  per  cent 
of  the  needed  supply  of  free  coal  at  prices  as  low  as 
$1  a  car  plus  demurrage.  The  cost  of  free  coal  this 
year  was  from  $4  to  $5  a  ton. 

"From  its  own  mines  the  company  owns  a  short  steam 
railroad  which  intersects  the  lines  of  four  great  north 
and  south  railways  reaching  Chicago.  At  that  city 
the  company  has  two  electric  and  three  steam  switch- 
ing locomotives  that  can  assist  in  straightening  out 
terminal  difficulties.  Besides  taking  these  precautions 
the  company  always  enters  the  winter  with  450,000  tons. 
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or  from  sixty  to  ninety  days'  supply,  in  storage  at  its 
plants.  How  adequate  this  storage  must  be  is  indicated 
by  the  fact  that  to-day  the  company  has  about  210,000 
tons  of  coal  in  storage  in  Chicago. 

"In  ordinary  years  the  company  no  doubt  paid  more 
for  its  coal  under  this  system  than  it  might  have 
through  some  other.  A  short-sighed  critic  might  have 
said,  therefore,  that  the  coal-supply  system  was  ex- 
pensive. But  the  experience  of  this  winter  has  demon- 
strated beyond  doubt  that  the  existing  plan  is  not  ex- 
pensive if  the  coal  costs  are  figured  over  a  fair  period 
of  years. 

"In  Chicago  not  much  electricity  business  came  to 
the  Commonwealth  Edison  Company  directly  as  the 
result  of  coal  shortage  and  high  coal  prices  among 
isolated  plants.  The  fact  that  coal  prices  fluctuate  and 
upset  carefully  laid  estimates  of  industrial  earnings 
has  been  called  to  the  attention  of  industrial  plant  own- 
ers, however,  not  only  by  their  own  balance  sheets  but 
by  the  direct-by-mail  advertising  of  the  central  station. 
The  stability  of  central-station  rates  has  also  been  point- 
ed out,  and  it  is  believed  that  the  ultimate  result  will  be 
an   increased  industrial  plant  business." 

Giving  Rates  Careful  Consideration, 
Says  W.  W.  Freeman 

W.  W.  Freeman,  president  of  the  Union  Gas  &  Elec- 
tric Company,  Cincinnati,  said:  "The  cost  of  our  serv- 
ice has  been  very  largely  increased  by  the  advance  in 
coal  prices  during  the  past  three  months.  Such  in- 
creased expenses  have  been  out  of  all  proportion  to  the 
increased  earnings.  I  believe  that  our  position  in  this 
matter  is  no  different  from  that  of  practically  every 
electric-lighting  company  in  the  country.  I  very  much 
doubt  that  the  abnormal  prices  which  we  have  had  to 
pay  for  coal  will  be  continued  very  long,  but  I  do 
believe  that  coal  will  permanently  be  more  costly  than 
was  the  case  a  year  ago  and  previously.  This  may 
make  it  imperative  to  readjust  the  rates  for  electric 
power  service.  We  are  giving  the  matter  careful 
consideration  with  a  view  to  meeting  the  probable  future 
conditions  in  a  manner  fair  to  all  concerned." 

Situation  Improving  in  Duluth 

Speaking  for  the  Duluth  Edison  Company,  C.  E.  Van 
Bergen,  the  secretary  of  the  company,  said:  "While  we 
buy  most  of  our  energy  from  the  Great  Northern  Power 
Company — a  hydroelectric  property — we  have  had  hard 
work  to  get  what  coal  we  need  for  our  auxiliary  steam 
plant  and  for  our  steam-heating  business.  We  ordi- 
narily carry  on  hand  as  a  reserve  about  1000  tons,  but 
our  stock  of  late  has  been  reduced  to  under  200  tons 
on  account  of  the  shortage  of  cars.  The  only  cars  we 
get  are.  ore  cars,  gondolas,  or  old  flat  cars  with  tempo- 
rary sides  built  on  them.  There  are  no  box  cars. 
During  February  we  received  less  than  250  tons  of 
coal,  but  in  the  first  three  days  of  March  we  received 
five  cars  of  coal,  so  the  situation  seems  to  be  im- 
proving." 

Conditions  as  Viewed  by  Byllesby  Companies 

While  the  high  coal  prices  had  a  serious  effect  on  the 
net  income  of  the  properties  of  H.  M.  Byllesby  &  Com- 
pany, the  difficulties  in  securing  sufficient  coal  have 
not  been  at  all  serious.  This  lack  of  difficulty  is  at- 
tributable to  the  company's  plan  of  handling  its  coal 
purchases  and  to  the  proximity  of  many  subsidiary 
companies  to  coal  mines.  Coal  for  its  companies  in  the 
Northwest  is  delivered  from  the  east  to  the  head  of 
the  Great  Lakes  before  navigation  closes.  By  antici- 
pating the  car  shortage  and  laying  in  large  stores  of 
this  coal  at  the  plants,  the  Byllesby  operating  compa- 
nies in  Northwestern  cities  were  assured  of  an  adequate 


supply.  At  no  time  was  any  plant  within  ten  days 
of  shutdown.  In  Oklahoma  the  Byllesby  plants  burn 
gas;  in  California  they  use  oil;  at  Louisville  (Ky.)» 
at  Ottumwa  (Iowa),  and  at  Pueblo  (Col.),  the  coal 
fields  are  near  at  hand. 

R.  G.  Hunt,  assistant  to  the  vice-president  in  charge 
of  operation  for  the  Byllesby  company,  believes  that 
coal  prices  will  return  to  their  normal  level.  He  said 
when  the  present  war  prosperity  is  over  there  will  be 
a  readjustment  of  labor  prices.  Factories  that  have 
been  operating  three  shifts  will  lay  off  two  of  them. 
The  formerly  unskilled  laborers,  who  have  of  late  been 
educated  in  the  factories,  will  become  competitors  of 
men  who  were  the  former  skilled  workmen.  Prices  of 
factory  labor  will  be  forced  down.  There  will  be  a 
dearth  of  common  labor,  however,  which  will  be  ag- 
gravated by  the  return  to  Europe  of  many  men  who 
will  return  with  their  savings  to  help  relatives  rebuild 
their  fortunes.  The  states  that  are  now  legislating 
to  exclude  the  Japanese  common  laborer  will  see  their 
folly  for  he  will  be  the  man  they  will  need.  With  such 
readjustments  taking  place  coal  prices  will  come  down. 
They  may  not  recede  as  much  as  prices  of  other  com- 
modities on  account  of  labor  shortage  in  the  mines, 
where  there  are  many  foreigners. 

Mr.  Hunt  said  that  while  the  power  business  ha* 
increased  materially,  it  is  wrong  to  attribute  the  in- 
crease to  the  fuel  or  isolated  plant  machinery  situation. 
Most  of  the  power  business  has  been  obtained  because 
of  the  continuous  activity  of  the  companies'  sales  de- 
partments. 

Views  of  Mr.  Gaskill 

D.  L.  Gaskill,  president  of  the  Greenville  (Ohio) 
Electric  Light  &  Power  Company  and  secretary  of  the 
Ohio  Electric  Light  Association,  says: 

"The  effect  of  this  winter's  coal  situation  is  a  very 
appreciable  one  in  the  operating  expenses  of  the  Ohio 
companies.  Nearly  all  of  the  companies  report  an  in- 
crease of  about  300  per  cent  in  fuel  cost  for  this  winter's 
operation.  So  serious  has  this  become  that  conference* 
are  now  being  held  looking  toward  a  united  action  in 
raising  the  power  rates  to  meet  this  situation.  This 
extra  cost  has  not  affected  the  service  of  the  companies 
in  that  all  of  them  have  maintained  service  at  whatever 
cost  it  entailed. 

"In  our  particular  case  we  have  been  singularly  for- 
tunate in  that  we  started  in  the  winter  with  a  very  large 
stock  of  storage  coal,  and  having  dealt  continuously 
with  the  same  firm  for  eighteen  years  they  have  kept 
up  their  shipments  on  our  regular  contract  very  fairly. 
In  fact,  they  are  now  100  per  cent  on  their  contract. 
In  our  Eaton  property  we  have  not  been  so  fortunate 
and  have  had  to  buy  some  high-priced  coal. 

"The  situation  at  this  time  is  becoming  easier.  Some 
of  the  companies  report  that  their  regular  contract  men 
have  resumed  shipping  to  them  on  a  100  per  cent  basis. 
It  is  probable  that  the  situation  will  very  materially 
ease  within  the  next  thirty  days,  but  the  coal  prices 
will  not  drop  back  to  low  figures  until  probably  the  year 
1918." 

Inferior  Coal  in  Omaha 

H.  A.  Holdredge,  general  manager  of  the  Omaha 
(Neb.)  Electric  Light  &  Power  Company,  said:  "We 
were  obliged  to  pay  in  December  an  average  price  for 
coal  which  exceeded  the  former  December  price  by  35 
per  cent ;  the  average  price  in  January  exceeded  that  of 
the  previous  year  by  26  per  cent;  the  February  average 
price  exceeded  that  of  the  previous  February  by  16  per 
cent.  In  addition  to  this  we  were  obliged  to  use  large 
quantities  of  coal  that  was  far  inferior  in  quality  to 
that  which  we  obtain  under  normal  conditions." 
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ACTIVE  WORK  OF  THE  N.  E.  L.  A. 

COMMERCIAL  SECTION  MEMBERS 

Meetings  Held  in  New  York  This  Week  by  the  Elec- 
tric  Range,   Merchandising  and   Executive 
Committees  in  Preparation  for  the 
Annual    Convention 

The  committees  of  the  Commercial  Section  of  the 
National  Electric  Light   Association  are  very  actively 

at  work  completing  their  convention  papers  and  reports. 
The  elect  lie  range  committee,  with  twenty  members 
present,  met  at  association  headquarters  in  New  York 
On  Monday.  March  5.  The  meeting  lasted  all  day  Mon- 
day and  Tuesday,  adjoining  at  9.30  o'clock  on  Tuesday 
evening.  The  committee  reviewed  all  of  the  subcom- 
mittee reports  to  he  presented  at  the  convention.  Mr. 
C.  E.  Michel  of  the  Union  Electric  Light  &  Power  Com- 
pany, St.  Louis,  Mo.,  is  chairman  of  this  committee. 

The  merchandising  committee,  of  which  J.  V.  Guil- 
foyle  of  the  Western  Electric  Company  is  chairman, 
met  at  association  headquarters  on  Tuesday,  March  6. 
Two  of  the  sub-committees  submitted  their  convention 
reports,  which  were  discussed  in  detail.  The  principal 
topic  discussed  was  electrically  equipped  furniture  and 
plans  for  exhibiting  some  such  furniture  at  the  Atlan- 
tic City  convention. 

The  executive  committee  of  the  Commercial  Section 
held  an  all  day  session  on  Wednesday,  March  7,  with 
sixteen  members  present.  Reports  were  received  from 
all  standing  committees.  Special  interest  was  shown  in 
the  report  of  the  committee  on  compensation  of  sales- 
men, and  it  was  decided  to  recommend  to  the  next  ad- 
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ministration  that  this  committee  be  continued  next 
year  as  a  consulting  bureau,  many  of  the  member  cen- 
tral station  companies  having  shown  great  interest  in 
this  subject. 

Chairman  Pembleton  of  the  publications  committee 
reported  that  the  booklet  on  wiring  of  old  houses, 
"Electricity  in  Your  Home,"  was  completed  and  copies 
had  been  sent  to  all  central  station  members  of  the  as- 
sociation. Orders  are  being  received  for  this  booklet 
at  the  following  prices:  f.o.b.  New  York  including  im- 
printing company  name  and  address  on  booklets :  25,000 
and  up,  $26.15  per  1000;  20,000,  $26.55  per  1000;  15,000, 
$26.95  per  1000;  10,000,  $27.35  per  1000;  5000,  $27.75 
per  1000;  2500,  $28.15  per  1000;  1000,  $29.00  per  quan- 
tity; 750,  $23.25  per  quantity;  500,  $16.50  per  quantity; 
250,  $8.75  per  quantity;  100,  $3.65  per  quantity. 

Mr.  Pembleton  also  advised  that  the  booklet  on  wir- 
ing of  new  homes  will  be  ready  for  distribution  on 
March  15  and  that  samples  will  be  sent  to  all  Class  A 
members  with  order  blank.  A  meeting  of  this  com- 
mittee will  be  called  for  the  latter  part  of  the  month, 
when  dummies  of  the  1917  Christmas  booklet  will  be 
presented.  It  is  planned  to  have  samples  available  by 
the  time  of  the  Atlantic  City  convention. 

Chairman  Jones  of  the  power  sales  bureau  reported 
that  the  American  Electrochemical  Society  had  ap- 
pointed a  sub-committee  of  three  members,  to  meet  with 
a  sub-committee  of  the  power  sales  bureau  in  the  de- 
velopment of  electrochemical  work. 

Chairman    Kelly   of   the   lighting    sales   bureau   pre- 


Bented  ■  progress  report,  mentioning  especially  the 
schedule  suggested  by  the  Bureau  to  lit  in  with  the  mer- 
chandising schedule  of  the  committee  on  co  ordinate  ad- 
vertising and  sales  campaigns.  I  This  schedule  is  pub- 
lished  in  the  preceding  column. J 

Both  the  power  sales  and  lighting  sales  bureaus  re- 
ported  thai  thej  are  planning  get-together  dinners  at 
the  convention  so  that  the  lighting  and  power  men  in 
attendance  may  become  better  acquainted  and  discuss 
their  problems  in  different  parts  of  the  country. 

Upon  invitation  Charles  II.  Lum,  assistant  to  the 
general  manager  of  the  National  Board  of  Fire  Under- 
writers, and  Joseph  B.  Forsyth,  chief  inspector  of  the 
New  York  Board  of  Fire  Underwriters,  met  with  the 
executive  committee  at  luncheon  to  discuss  the  subject 
of  fire  hazard  resulting  from  the  careless  use  of  elec- 
trical appliances.  These  gentlemen  indicated  that  in 
their  opinion  such  appliances  were  not  only  remarkahly 
safe  but  that  the  electrical  industry  and  the  N.  E.  L.  A. 
especially,  had  rendered  the  most  valuable  hearty  co- 
operation with  the  Underwriters.  The  suggestion  was 
made  by  Mr.  Lum  that  a  sub-committee  of  the  Associa- 
tion be  appointed  to  co-operate  with  a  sub-committee  of 
the  Underwriters  to  carry  on  this  important  wo-rk  for 
the  education  of  the  public. 


CHANCES  OF  EXTRA  SESSION 

OF  BOTH  HOUSES  OF  CONGRESS 

Present    Prospect    Is    That    President    Wilson    Will 

Not  Call  the  Two  Branches  Together  Before 

June — Conservation  and  Webb  Bills 

Lost  in  the  Filibuster 

It  appears  likely  now  that  an  extra  session  of  Con- 
gress will  not  be  called  by  President  Wilson  before 
June.  The  President  changed  his  original  intention, 
which  was  not  to  call  the  Senate  in  extraordinary  ses- 
sion, and  that  body  is  now  assembled  in  Washington. 

There  is  a  likelihood  that  the  Senate  will  revise  its 
ancient  rules  which  have  allowed  unlimited  debate  and 
under  which  it  has  been  necessary  to  do  business  by 
unanimous  consent  rather  than  by  majority  rule.  If 
it  changes  its  rules  so  as  to  limit  debate  and  provide 
for  a  vote  and  action  by  the  majority,  there  is  a  pos- 
sibility that  an  extra  session  of  both  Houses  of  Con- 
gress may  be  called  before  June.  This  would  be  pri- 
marily for  the  purpose  of  acting  on  foreign  affairs,  but 
if  there  is  a  joint  session  of  both  bodies,  with  Senate 
debate  limited,  such  a  condition  would  make  for  favor- 
able action  on  water  power  bills  and  the  Webb  bill 
which  permits  combinations  in  export  trade. 

President  Wilson  in  a  statement  to  the  American 
people  the  beginning  of  the  week  drew  attention  to  the 
importance  of  the  legislation  before  Congress  which 
has  been  advocated  by  the  business  interests,  such  as 
the  conservation  bills,  the  Webb  bill,  etc.  It  is  not 
doubted  that  if  there  is  an  extra  session  of  both  Houses 
the  President  will  urge  this  business  legislation  as  well 
as  the  foreign  legislation  he  desires. 

The  present  appropriations  expire  June  3G,  the  end 
of  the  government  fiscal  year,  and  if  both  Houses  are 
called  by  June  1,  it  is  believed  that  the  month  to  the 
last  of  June  would  be  sufficient  for  appropriation  legis- 
lation. 

It  is  still  doubtful  whether  the  Republicans  or  the 
Democrats  will  organize  the  House,  a  question  on  which 
important  committee  chairmanships  hinge.  One  Demo- 
crat, however,  died  recently,  and  there  are  now  215 
Republicans,  and  214  Democrats,  with  5  Independents, 
to  go  into  the  House,  with  the  possibility  of  complica- 
tion bv  other  deaths. 
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FUTURE  OF  THE  ONTARIO 

HYDROELECTRIC  SYSTEM 

Sir    Adam    Beck    Says    It    Must    Absorb    All    Other 

Electric  Systems  in  Province — He  Expects  the 

Commission  and  Municipal  Investment  to 

Be  $100,000,000  Within  Five  Years 

In  an  address  before  the  Ontario  Municipal  Electric 
Association  on  Feb.  15,  Sir  Adam  Beck  reviewed  the 
work  of  the  Ontario  Hydro-Electric  Power  Commission 
and  spoke  on  the  future  of  the  provincial  system.  The 
commission  at  present  supplies  191  municipalities,  and 
expects  to  supply  over  200  in  the  course  of  the  next  two 
or  three  months.  Over  200,000  hp.  is  now  developed  by 
the  commission,  with  a  total  investment  on  the  part  of 
the  commission  and  municipalities  of  more  than  $40,- 
000,000.  Within  five  years  Sir  Adam  expects  this 
amount  to  increase  to  $100,000,000. 

In  regard  to  the  future  Sir  Adam  said  in  part  as 
follows : 

"The  Chippawa  development  is  merely  the  foundation 
of  the  beginning  of  greater  things.  My  own  opinion  is 
that  the  hydroelectric  power  system  must  absorb  the 
whole  of  the  electric  systems  in  the  province  of  On- 
tario, and  I  hope  it  will  begin  at  Niagara  Falls.  If 
that  policy  is  carried  out  there  will  be  no  difficulty  in 
making  available  1,000,000  hp.  by  using  only  the  waters 
we  have  a  right  to  use  under  the  treaty. 

"Our  regret  is  that  the  eastern  district  has  not  been 
included,  as  it  were.  The  eastern  district  will  be  in  as 
advantageous  a  position  and  in  a  more  wealthy  district 
as  soon  as  the  deepening  of  the  waterway  from  Lake 
Ontario  to  Montreal  is  undertaken  by  the  Dominion 
government.  Then  it  should  not  be  a  very  difficult 
matter.  I  know  the  State  of  New  York,  and  if  not  New- 
York  a  private  enterprise,  is  ready  to  undertake  half 
of  the  capital  cost  of  building  dams  that  will  be  neces- 
sary to  make  the  St.  Lawrence  a  deep  waterway." 


PROTEST  AGAINST  CANADIAN 

WATER  DIVERSION  AT  NIAGARA 

Formal  Presentation  of  Claim  That  Proposed  Chip- 
pawa-Queenstown  Power  Canal  by  Ontario  Hy- 
droelectric Commission  Would  Violate  Treaty 

Formal  protest  has  been  made  to  the  Canadian  gov- 
ernment by  the  United  States  against  the  proposed 
Chippawa-Queenstown  power  canal  by  which  the  On- 
tario Hydro-Electric  Commission  will  divert  additional 
water  from  the  Canadian  channel  of  the  Niagara  river 
for  power  development.  The  United  States  claims  that 
the  project  would  violate  the  treaty  under  which  the 
diversion  limit  above  the  cataracts  is  fixed  at  20,000 
cu.  ft.  per  second  on  the  American  side  and  35,000  cu. 
ft.  per  second  on  the  Canadian  side. 

The  Ontario  provincial  legislature  has  been  advised 
by  Attorney-General  Lucas  that  there  is  no  necessity 
for  seeking  the  consent  of  the  International  Joint  Wa- 
terways Commission  to  carry  out  the  Chippawa-Queens- 
town power  development  project  and,  acting  under  this 
advice,  the  provincial  legislature  will  proceed  with  the 
plans  without  the  permission  of  the  international  com- 
mission. Surveys  for  the  canal  have  been  completed  and 
excavations  will  be  started  in  the  early  spring.  The 
canal  will  start  at  the  village  of  Chippawa  near  Niagara 
Falls,  Ont.,  and  will  parallel  the  upper  river  and  lower 
Niagara  gorge  to  Queenstown,  Ont.,  where  gigantic 
power  generating  plants  will  be  constructed.  The  On- 
tario Hydro-Electric  Commission  is  handling  all  plans 
and  construction  and  operation  details. 


LARGE  GAIN  IN  DAYTON 

COMPANY  GROSS  EARNINGS 

Policy    of    Extending    Transmission    Lines    Gives    a 

Total  of  36  Cities,  Towns  and  Villages  Served — 

President  Tait  Confident  of  Satisfactory 

Business  in  1917 

Gross  earnings  of  the  Dayton  (Ohio)  Power  &  Light 
Company  for  the  year  ended  Dec.  31,  1916,  were  $1,- 
613,873,  a  gain  of  46.98  per  cent  over  1915;  operating 
expenses  were  $999,961  while  net  earnings  amounted  to 
$613,912,  a  gain  of  18.4  per  cent  over  1915. 

President  F.  M.  Tait,  in  reporting  to  stockholders, 
describes  the  extensions  of  transmission  lines  during 
the  year,  aggregating  a  total  of  48  miles,  of  which  12 
miles  are  of  steel  tower  construction.  The  villages  and 
towns  added  by  these  extensions  make  a  total  of  36 
cities,  towns  and  villages  supplied.    Mr.  Tait  adds: 

"An  analysis  of  our  1916  operation  shows  an  increase 
of  3989  in  the  number  of  consumers  connected  to  our 
lines,  making  a  total  increase  in  connected  load  of  16,- 
511  hp.  The  past  year  has  been  an  abnormal  one  in 
many  respects  and  particularly  noticeable  in  the  large 
increase  in  the  operating  expenses  of  the  company, 
brought  about  chiefly  through  the  high  cost  of  coal  and 
materials.  It  is  not  expected  that  the  company's  busi- 
ness in  1917  will  be  adversely  affected  by  the  return  of 
more  normal  industrial  conditions  and  it  is  confidently 
expected  that  the  business  for  the  year  1917  will  be  sat- 
isfactory." 


GAINS  BY  PUBLIC  SERVICE 

COMPANY  OF  NORTHERN  ILLINOIS 

Increases  in  Both  Gross  and  Net  Earnings — Partic- 
ulars of  Extensive  Construction  Work — Large 
Amount  of  Material  on   Hand 

Notwithstanding  higher  costs  of  operation,  the  Pub- 
lic Service  Company  of  Northern  Illinois  increased 
both  gross  and  net  earnings  in  the  year  ended  Dec.  31, 
1916.  Much  construction  work  was  completed  during 
the  year  or  is  under  way.    The  income  account  follows : 


Gross  earnings 

Operating  revenue  from  electricity,  gas,  heating  and 

water 

Merchandise  sales  and  other  income 

Expenses  (including  taxes) 

Operating  for  gas,  electricity,  heating  and  water 

Merchandise  department 

Net  earnings  for  t ho  year 

Deduct — bond  and  note  interest 

Net  income  for  year 


1915 


$6,903,228 

6,244, 177 

658,750 

3,749,370 

3,200,917 

548,452 

;s,i.->;i>:>7 
1,492,280 
1,661,577 


1916 


$7 . 783 , 1 56 


6,862,988 

OJO.lfiS 
4,508,483 

;;,7i(i.ss.-, 

77C,..-,!>7 
3,274,673 

1  ,  IM7.MS 

1  ,;7r,.s:,.-, 


Electric  customers  were  75,900  in  1916,  as  compared 
with  64,540  in  1915  and  54,850  in  1914. 

In  his  report  to  stockholders  Samuel  Insull,  the  presi- 
dent, said: 

"The  year  was  characterized  by  an  increased  cost  of 
operation  due  to  the  high  price  of  coal,  oil  and  other 
materials  as  well  as  to  the  greater  cost  of  labor.  But 
this  increased  cost  of  operation  is  not  reflected  in  the 
earnings,  as  a  satisfactory  ratio  of  net  earnings  has 
been  maintained  by  reason  of  the  large  increase  in 
gross  income. 

"Following  its  policy  of  reducing  rates  to  customers 
when  it  is  practicable  and  safe  to  do  so,  the  company 
lowered  its  rates  for  both  electricity  and  gas  during  the 
year. 

"As  authorized  by  the  State  Public  Utilities  Commis- 
sion of  Illinois,  the  company,  on  June  1,  1916,  reduced 
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Its  maximum  rate  for  lighting  from   L2  centa  (not)  b 
kilowatl  hour  to  i  L.5  centa  I  ne1  >.    On  Oct.  i.  1916, 
rate  was  still  further  reduced  to  11  centa  (net)  b  kilo 
watt  hour,   the  Becondarj    rate  being    7    rents   (net). 
These  rates  are  effective  throughout  nearly  the  entire 
territory  of  the  company . 

"In  Beveral  citiea  and  towna  b  general  gaa  Bervice  rate 
was  put  Into  effecl  during  l'.nti.    This  rate  ia  $i   (net) 

for  tlit-  first    1000  en.  It.  of  gaa  consumed  in  ;my  nionth; 

'.mi  centa  (net)  each  for  the  next  2000  cu.  ft.,  ami  so 

cents    i  net  |   per   1000  cu.   ft.  for  the  excess  over  -".noil   It. 

conaumed  in  any  one  month. 

In  MAND  SYSTI  m    in   GAS   RATES 

"On  April  L8,  1916,  a  wholesale  gas-service  rate  was 
put  into  effect.  This  rate  is  baaed  on  the  demand  sys- 
tem of  rate  making  which  years  of  experience  in  the 
electric  aervice  utility  have  shown  to  be  correct.  The 
Public  Service  Company  of  Northern  Illinois  was  one 
of  the  first  companies  in  this  country  to  apply  the  de- 
mand system  to  gaa  rates.  The  new  wholesale  gas- 
service  rates  are  divided  into  two  parts — a  demand 
charge  based  on  the  maximum  demand  in  cubic-foot- 
hours  in  any  month  and  an  output  charge,  being  an  ad- 
ditional charge  for  all  gas  used,  based  on  the  cubic  feet 
of  consumption  in  any  month.  By  the  adoption  of  this 
modern  and  equitable  system  of  rate-making  it  is  ex- 
pected that  the  company  will  secure  a  large  amount  of 
industrial  gas  business. 

"With  the  decrease  in  customers'  rates  for  both  gas 
and  electricity,  there  was  an  increase  in  the  dividend 
rate  paid  on  the  common  stock.  On  Nov.  1,  1916,  this 
dividend  rate  was  increased  from  6  to  7  per  cent  per 
annum. 

Construction  Work 

"Fairly  satisfactory  progress  was  made  during  the 
year  in  the  construction  of  the  large  electric  generating 
station  3  miles  south  of  Joliet;  but  much  delay  was  en- 
countered on  account  of  the  non-delivery  of  material. 
The  building  under  construction  will  contain  two  10,000- 
kw.  electric  generating  units.  The  first  of  these  will  be 
ready  for  operation  in  the  spring  of  1917,  and  an  order 
has  been  placed  for  the  delivery  of  the  second  10,000- 
kw.  unit  next  October.  As  planned,  the  ultimate  rating 
of  this  station  will  be  60,000  kw.,  and  it  is  probable  that 
the  next  unit  installed  will  be  a  20,000-kw.  unit. 

"The  large  electric  generating  station  at  Blue  Island 
has  a  present  rating  of  about  25,000  kw.  An  addi- 
tional 12,500-kw.  unit  was  practically  finished  during 
the  year  and  is  ready  for  service.  Another  generating 
unit  of  the  same  size  is  to  be  installed  during  1917.  Ad- 
ditional land  adjoining  the  Blue  Island  station  property 
was  purchased  to  provide  for  these  extensions.  A  new 
steel-tower  transmission  line  of  8000  kw.  capacity  has 
been  built  to  connect  with  the  Commonwealth  Edison 
Company's  lines  at  the  southern  city  limits  of  Chicago. 

"In  Joliet  a  new  electric  substation  is  under  construc- 
tion. It  is  capable  of  serving  as  a  center  for  the  dis- 
tribution of  10,000  kw.  of  electrical  energy.  It  w-ill  be 
supplied  by  two  12,000-volt  circuits  from  the  new  Joliet 
generating  station.  These  circuits  will  be  partly  under- 
ground and  partly  supported  on  steel  towers  65  ft.  high. 
In  the  vicinity  of  the  new  Joliet  electric  generating  sta- 
tion about  28  miles  of  new  33,000-volt  transmission  lines 
are  now  under  construction.  These  new  transmission 
lines  will  connect  the  new  station  with  the  present  net- 
work of  electric  transmission  and  distribution  circuits. 
They  will  ultimately  carry  about  50,000  kw.  of  electrical 
energy. 

"A  new  33,000-volt  electric  transmission  line  between 
Pontiac  and  Streator  generating  stations  is  nearly  fin- 
ished.    The  section   between   Streator   and   Cornell   is 


readj  for  aervice,  and  it  will  enable  tin-  Cornell  general 

iiif    station    to    he    shut    down,    t  \\ .  ■  1 1 1  \    four  hour    service 

being  supplied  tor  that  town. 

"A     new     transmission    line,     upon      which    work    was 

tarted  in  September,  L916,  between  the  Waukegan  gen 

erating  station  and  the  Lake  Bluff  station,  is  in  sen 

This   line   is  huilt    of  standard   83,000-VOlt  construct  ion, 

and  it  will  materially  improve  operating  conditions  in 

t  he  northern  division. 

"The   company    lias   provided    itself   with    a   largei 

amount  of  material  in  its  storerooms  than  is  usualh 
carried  on  hand.  This  precaution  was  taken  owing  to 
the  difficulty  experienced  in  getting  material  from  the 
manufacturers." 


LOS  ANGELES  RESCINDS  PLAN 

TO  BUY  PRIVATE  SYSTEMS 

Arrangements     for     Charter     Amendment     Election 

Withdrawn  and  New  Propositions,  Involving 

Purchase,  Wholesale  Disposal  of  Power, 

or  Paralleling  of  Existing  Systems 

Are  Considered 

The  Los  Angeles  City  Council  on  Feb.  21  rescinded 
all  steps  toward  holding  a  charter  amendment  election 
on  March  8,  which  would  enable  the  city  to  purchase 
the  distributing  systems  of  two  private  companies.  In 
place  of  the  scheme  thus  abandoned,  the  Council  de- 
bated the  advisability  of  submitting  to  the  people  three 
direct  propositions,  namely:  Shall  the  city  purchase  the 
distributing  systems  of  the  two  power  companies? 
Shall  the  city  wholesale  its  power  to  the  power  com- 
panies? Shall  the  city  parallel  existing  distributing 
systems  ? 

The  reasons  which  led  to  this  action,  according  to  a 
declaration  made  by  the  Council,  are  that  "after  three 
months  of  negotiations  with  the  two  companies,  the  city 
has  been  unable  to  secure  from  them  a  contract  for  the 
sale  of  their  distributing  systems  in  accordance  with 
the  offer  made  in  writing  by  the  city  Nov.  29,  1916,  and 
the  outcome  of  negotiations  in  relation  to  the  contract 
which  the  proposed  charter  amendment  is  intended  to 
validate  are  at  this  time  entirely  uncertain." 

Councilman  Conwell  commented  on  the  situation  as 
follows:  "The  committee  of  three  negotiating  with  the 
companies  has  endeavored  to  iron  out  the  points  of 
difference  between  the  Council  and  the  proposed  con- 
tract. I  feel  convinced  that  the  extreme  limit  to  which 
the  Council  would  go  in  an  effort  to  meet  the  demands 
of  the  companies  would  not  be  acceptable  to  them. 

."We  might  grant  the  ten-year  conditions,  but  the 
thought  of  tying  the  city,  either  directly  or  indirectly, 
to  a  hard  and  fast  contract  to  buy  power  for  a  period 
of  twenty  years  succeeding  the  ten  would,  in  my  opin- 
ion, never  be  acceptable  to  the  electorate. 

"That  the  contract  as  formulated  by  the  experts  is 
financially  favorable  to  the  city,  I  admit.  At  the  same 
time  I  hold  that  the  maintenance  of  a  principle  is  more 
important  than  financial  gain.  The  principle  is  the 
right  of  the  city  to  govern  its  own  affairs,  free  from 
entangling  contracts  for  a  long  period  of  years. 

"I  am  a  believer  in  municipal  ownership  under  proper 
conditions,  but  those  conditions  involve  monopoly  of  the 
utility,  whereas  this  entire  arrangement  would  leave  in 
the  field  an  active  competitor  whose  ability  and  financial 
strength  cannot  be  questioned. 

"Moreover,  we  know  that  that  competitor  is  in  posses- 
sion of  a  steam  plant  and  14-cent  gas — a  combination 
which,  applied  through  modern  means,  will  produce 
electric  energy  at  a  cost  dangerously  near  the  cost  of 
hydroelectric  generation  with  transmission.  [The  Mid- 
way Gas  Company  delivers  1000  B.t.u.  natural  gas  to 
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the  Los  Angeles  Gas  &  Electric  Company  at  city  limits 
for  14  cents  per  1000  cu.  ft.  This  gas  can  be  used  as 
fuel  at  the  steam  plant.] 

'Aside  from  all  considerations,  it  appears  to  me  that 
this  is  an  inopportune  time  to  vote  bonds  for  any  pur- 
pose. National  and  international  affairs  interfere,  and, 
lastly,  the  attitude  of  our  electorate  toward  its  officials 
is  not,  to  say  the  least,  of  a  nature  to  inspire  confidence. 
Upon  the  whole,  therefore,  it  would  seem  the  better  part 
of  wisdom  to  postpone  the  matter  until  the  situation 
clears,  in  the  hope  that  we  may  in  due  time  conclude 
an  arrangement  whereby  the  city  may  come  into  posses- 
sion of  the  distributing  systems  of  all  three  com- 
panies," 

The  action  of  the  Council  came  as  a  surprise  to  the 
Public  Service  Commission,  according  to  statements  of 
members  of  that  body,  but  the  commission  still  plans  to 
continue  negotiations  in  the  hope  of  bringing  the  mat- 
ter to  a  successful  conclusion. 


QUESTION  INTER-COMPANY  AND 

BANKING  LOANS  IN  NEW  YORK 

Transactions    Between    Consolidated    Gas    Company 

and  Subsidiaries  and  Loans  to  National  City 

Company  Investigated  by  Public  Service 

Commission 

A  letter  has  been  sent  by  the  New  York  Public  Service 
Commission  of  the  First  District  to  George  B.  Cortelyou, 
president  of  the  Consolidated  Gas  Company  of  New 
York,  asking  for  information  in  reference  to  about 
$9,000,000  loans  made  by  subsidiaries  to  the 
National  City  Company.  The  subsidiary  companies 
mentioned  by  the  commission  are  the  New  York  Edison 
Company,  the  United  Electric  Light  &  Power  Company, 
the  New  York  &  Queens  Electric  Light  &  Power  Com- 
pany and  the  Astoria  Light,  Heat  &  Power  Company. 

Letter  of  the  Commission 

The  lelter  of  the  commission,  signed  by  James  B. 
Walker,  the  secretary,  says : 

"From  the  company's  annual  report  to  the  commis- 
sion for  1915,  it  appears  that  after  providing  for  the 
payment  of  short-term  notes  and  other  obligations,  there 
remained  approximately  $9,000,000  of  cash  proceeds 
of  debentures  for  which  the  company  had  no  immediate 
use,  and  that  on  or  about  Feb.  15,  1915,  the  company, 
principally  through  certain  subsidiary  companies  in 
the  First  District,  loaned  $9,000,000  to  the  National 
City  Company  at  interest  rates  varying  from  2.8  per 
cent  to  3.05  per  cent." 

Reply  for  the  Company 

On  behalf  of  the  Consolidated  Gas  Company  a  state- 
ment was  made,  in  effect  as  follows : 

"Obligations  of  the  company  were  created  to  finance 
construction  requirements  of  subsidiaries,  which  have 
been  financed  by  the  Consolidated  Company  for  17  years 
past.  Construction  requirements  were  anticipated  and 
the  burden  of  carrying  the  funds  properly  belonged  to 
the  subsidiaries.  Stagnation  has  reduced  output  be- 
low expectations;  otherwise  larger  expenditures  would 
have  been  made  and  cash  balances  greatly  reduced.  Com- 
panies are  obligated  to  have  facilities  equal  to  maxi- 
mum demand  and  it  is  vitally  important  that  they 
should  be  in  sound  financial  condition  at  this  time.  The 
companies  are  exceptionally  fortunate  in  obtaining  so 
satisfactory  a  rate  of  interest  on  funds  which  they  were 
obliged  to  carry,  in  part  at  least,  longer  than  was  an- 
ticipated. No  company  under  the  jurisdiction  of  the 
commission  obtained  any  higher  rate  on  loans. 


"  WE  ASK  ADJUSTMENT  OF 

ALL  EXISTING  DIFFERENCES" 

Plea  of  A.  D.   Mackie,  General  Manager  of  Spring- 
field, 111.,  Companies,  Which  Are  Asked  for  Im- 
provements While  Franchises  Are  Expiring 

A  statement  issued  by  A.  D.  Mackie,  general  manager 
of  the  Springfield  (111.)  Gas  &  Electric  Company  and 
the  Springfield  Consolidated  Railway  asks  for  an  ex- 
tension of  the  franchises  for  electric  and  heating  serv- 
ice, which  expire  in  1921. 

To  carry  out  improvement  plans  of  the  city  commis- 
sion would  involve  expenditures  by  the  companies  in  the 
downtown  district  alone  of  $738,003.  Of  this  $312,670 
would  be  for  underground  wires,  $267,613  for  the  elec- 
tric railway's  share  of  street  paving  and  ornamental 
lighting  system  and  for  railway  construction  work  on 
repaved  streets  in  the  downtown  district,  and  $157,720 
for  replacement  and  overhauling  of  steam,  hot  water  and 
gas  mains  on  repaved  streets  in  the  downtown  district. 
Other  necessary  expenditures,  costs  and  incidentals 
would  increase  these  figures.  The  improvements  are  de- 
sired in  connection  with  the  centennial  which  is  to  be 
celebrated  by  Springfield  next  year.  Mr.  Mackie  says 
that  it  will  not  be  possible  to  incur  the  obligations  neces- 
sary for  the  improvements  if  they  are  to  be  of  use  to 
the  companies  for  only  three  years.    He  adds: 

Save  Defense  Cost  and  Reduce  Rates 

"We  ask  an  adjustment  of  all  existing  differences.  We 
believe  that  the  large  sums  which  we  have  been  com- 
pelled to  expend,  almost  annually,  during  more  recent 
years,  to  defend  our  right  to  do  business,  could  better 
be  used  for  rate  reductions  to  our  customers.  We  be- 
lieve that  the  loss  of  revenue  which  would  come  to  us  in 
such  reductions  would  largely  be  offset  by  closer  friend- 
liness and  co-operation  on  the  part  of  the  general  pub- 
lic. We  believe  that  every  citizen  would  be  a  gainer  by 
a  satisfactory  settlement  of  the  long-continued  and  vex- 
ing struggle  in  which  we  have  been  involved. 

"In  connection  with  the  extension  of  our  license  by 
the  city  we  are  willing  to  make  reasonable  rate  reduc- 
tions which  would  apply  not  only  to  electricity  but  to 
gas  and  which  would  mean  that  cheaper  current  and 
cheaper  gas  would  be  at  once  available  to  every  con- 
sumer in  Springfield.  We  sincerely  believe  that  immedi- 
ate and  general  rate  reductions,  both  of  gas  and  elec- 
tricity, necessarily  would  be  of  far  larger  advantage  to 
the  people  as  a  whole  than  any  that  possibly  could  come 
to  them  through  a  system  which  could  provide  cheaper 
electricity  only  to  a  limited  few  and  which  could  not 
be  available  to  a  majority  of  consumers  for  very  many 
years  to  come  and  then  only  through  vast  expenditures 
of  public  funds. 

"We  are  willing  that  the  extension  of  our  license  shall 
include  the  stipulation  that  the  city  can  take  over  our 
electric  light  and  power  plant  at  the  end  of  any  five- 
year  period  at  a  price  to  be  determined  either  by  arbi- 
tration or  by  condemnation  proceedings.  We  believe  that 
the  fairness  of  this  proposition  must  be  apparent  to 
everyone  and  will  again  demonstrate  the  lack  of  any  just 
reason  for  a  continuation  of  the  attacks  to  which  we 
have  been  subjected. 

"We  would  add  that,  so  far  as  our  proposed  under- 
ground wire  system  is  concerned,  we  are  not  asking  and 
have  not  asked  the  city  to  place  its  wires  in  our  ducts. 
On  the  contrary,  we  are  quite  willing  that  the  city  shall 
dispose  of  its  own  wires  in  such  manner  as  it  may  see 
fit.  We  did  suggest  that  which  must  be  obvious  to 
everyone,  that  a  duplication  of  underground  duct  sys- 
tems means  an  unwarranted  duplication  of  expense  and 
an  unnecessary  congestion  of  subsurface  conditions." 
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Recent  Court 
Decisions 

Findi  n  i  c -ta  in  legal  i 

Invoh  ing   eli  ctrio  li^lit .   power  mid 
other  public  utility  companies, 


Anticipation  of  Highways  Being  l  aed 
lor  House  Moving,  The  Empire  Dis- 
trict Electric  Company  maintained 
a  public  road  a  system  of  poles 
and  wires.  Including  two  telephone 
wiles  and  a  ground  wire  which  were 

II'  ft  above  the  roadway,  and  two  high- 
tension  wires,  uninsulated,  charged  to 
33,000  volts,  and  which  were  suspended 
28  ft.  3  in.  above  the  highway.  The 
Supreme  Court  of  Kansas  held  in  the 
case  of  Logan  versus  the  company  I  161 
P.  659)  that  it  was  the  duty  of  the 
company  to  anticipate  the  moving  of 
buildings  of  greater  height  than  the 
wires  and  to  take  precautions  to  pro- 
tect persons  liable  to  be  on  such  struc- 
tures from  danger  of  coming  in  contact 
with  wires.  The  mere  fact  that  wires 
operated  at  such  a  high  tension  could 
not  be  insulated  would  not  preclude 
the  right  of  the  plaintiff  to  recover  on 
the  ground  of  negligence  charged,  name- 
ly, a  failure  to  place  the  wires  high 
enough  to  avoid  interference  with  the 
lawful  use  of  the  highway. 

Contract  by  Implication. — The  City  of 
Sonora,  Cal.,  by  ordinance,  provided 
that  electric  energy,  except  for  street 
lights,  should  be  furnished  for  twenty- 
four  hours  daily,  and  for  street  light- 
ing for  a  stated  period  each  night.  The 
Tuolumne  County  Electric  Power  & 
Light  Company  wrote  the  city  that  to 
comply  with  this  ordinance  it  would  be 
necessary  to  leave  power  on  its  former 
night  circuit  for  twenty-four  hours  and 
that  it  would  be  necessary  for  the  city 
to  turn  off  the  street  lights  belonging 
to  the  city  which  were  attached  to  such 
circuit,  during  the  day,  or  the  city 
would  be  charged  for  power  used  in 
the  street  lamps  during  the  day,  and 
that  the  obligation  of  the  company 
ceases  when  it  furnished  power  to  the 
city's  connection.  The  city  replied  that 
it  would  only  pay  for  energy  furnished 
at  the  time  and  in  the  manner  required 
by  the  ordinance,  unless  otherwise  spe- 
cifically requested,  that  the  obligation 
of  the  company  was  to  furnish  power  at 
the  time  and  in  the  manner  required 
in  the  ordinance,  and  that  its  obliga- 
tion did  not  cease  when  it  furnished 
power  to  the  city's  connection.  The  Dis- 
trict Court  of  Appeals  of  California 
held  (161  P.  128),  and  a  rehearing 
was  refused  by  the  Supreme  Court  that 
regardless  of  the  question  of  whose 
duty  it  was  to  furnish  appliances  to 
prevent  the  waste  of  electricity,  the 
company  could  not  recover  for  elec- 
tricity used  in  the  city's  street  light- 
ing system  during  the  daytime  on  the 
theory  that  its  use  created  an  implica- 
tion that  the  service  was  performed  at 
the  instance  and  request  of  the  city  au- 
thorities. 


Damages    from    Water    Flowage.     \ 

n  w  ho  e  properl  y  vt  as  flooded  by 
■  powei  company   was  entitled  to  ade 
quate    damages    for    the    Injune     mi. 
tained  under  'he  circumstances  shown, 
it   wa     held  by  the  Supreme  <  'ourt  of 
Michigan   In  the  cs  e  of   .Morrison   i 
Queen    City    Electric    Lighl    A    Power 
Company    1 160    V    u      13 1 1,     In   such 
case,    it    was    Immaterial    whether    the 
power  company   actually  contemplated 
the    damages    which    resulted    or    not, 

since  the  court  showed  I  li.it  il  niu  I  be 
held     to    contemplate    all     the    dan 

legitimately  following  from  its  wrong- 
ful act.  However,  it  was  the  duly  of 
the  plaintiff  to  minimize  the  damages 

occasioned    by    the    flooding  of  his    prop 

erty,  and  having  failed  to  do  so,  he 
could  recover  only  such  damages  as 
would  not  have  been  avoided  by  so 
doing;  anil  he  should  have  made  an  hon- 
est endeavor  to  reduce  the  damages 
by  changing  and  improving  the  prop- 
erty, as  had  been  suggested.  A  party 
is  always  entitled  to  recover  the  legiti- 
mate expenses  incurred  by  him  in  an 
honest  endeavor  to  reduce  the  damages 
flowing  from  or  following  a  wrongful 
act. 

Duty  in  Furnishing  Sufficient  Help. — 

The  Supreme  Court  of  North  Carolina 
held  (90  S.  E.  996)  that  it  was  the  duty 
of  a  telephone  company  loading  poles 
on  railroad  cars  to  have  a  sufficient 
force  of  hands  to  do  the  work  and  make 
it  reasonably  safe  to  perform  it. 
Where  the  foreman  ordered  his  gang 
to  do  work  which  would  expose  them 
to  danger  and  the  order  was  negli- 
gently given,  so  that  injury  resulted 
to  an  employee,  he  was  liable  jointly 
with  the  telephone  company  for  any  in- 
jury sustained. 

Contributory  Negligence  in  Obedience 
to  Orders. — An  interesting  case  in 
which  some  of  the  fine  points  about  the 
care  to  be  exercised  not  only  by  the 
employer  but  by  the  employees  as  well 
according  to  their  duties,  was  laid  down 
by  the  California  District  Court  of  Ap- 
peal in  Earl  vs.  San  Francisco  Bridge 
Company  (160  P.  570).  It  was  here 
held  that  it  is  negligent  for  an  employer 
to  change  the  cut-off  switch  so  that  it 
did  not  entirely  cut  the  current  off  and 
then  to  direct  an  employee  who  had 
previously  inserted  fuses  after  cutting 
off  the  current  at  the  switch,  to  insert 
a  switch  without  warning  him  that  the 
switch  had  been  changed.  Although  the 
employee  knew  of  the  danger  of  work- 
ing around  wires  carrying  a  current 
with  such  a  voltage  he  was  justified  in 
assuming  that  the  switch  would  still 
cut  the  current  off  the  wires,  the  dif- 
ference in  its  appearance  not  being  so 
palpable  as  to  come  to  the  conclusion 
that  in  the  exercise  of  ordinary  care  he 
could  have  discovered  it.  Furthermore, 
an  employee  who  had  knowledge  that 
the  cut-off  switch  had  been  changed  so 
as  not  to  cut  off  the  entire  current  was 
not  contributorily  negligent  in  attempt- 
ing to  replace  a  fuse  under  the  direct 
supervision  of  the  engineer  where  the 
change  merely  rendered  the  attempt 
at  replacement  more  dangerous  but  did 
not  make  it  inevitably  or  imminently 
dangerous. 


Commission 
Ruling's 

Important   I  >■  i  i  ioru  "f  Varioui 
State  Rodiej  1 1 1 \ . . I \  in;-  oi   Effect 
in^  Eled lie  Light  and  rowel  I  I >l 

it  \  ( )p<  i.ii  iuii  .ind  Pract  ice. 


New  York  Commission  Objects  to 
Pending    Legislative   Bills.     On   motioi 

"I     Commissioner    Travis     H.     Whitney, 

the  New  York  Public  Service  I  omraii 
sion  of  the  First  District  has  adopted 
a  memorandum  addressed  to  Senator 
Charles  1).  Newton,  chairman  of  the 
committee  on  codes  of  the  New  York 
State  Senate,  and  to  Assemblyman 
Fred.  M.  Ahern,  chairman  of  the  codes 
committee  of  the  Lower  House,  [joint- 
ing out  serious  objections  to  the  so- 
called  Martin  bills  now  pending  before 
the  Legislature,  which  relate  to  review 
of  decisions  by  certiorari.  The 
memorandum  points  out  that  the  bills 
would  set  aside  the  recent  decision  of 
the  Court  of  Appeals  in  the  New  York 
&  Queens  Gas  Company  case  to  the  ef- 
fect that  upon  a  certiorari  the  court 
may  not  substitute  its  own  judgment 
for  that  of  the  commission.  In  the 
memorandum  the  bills  in  question  are 
asserted  to  be  "undoubtedly  the  an- 
swer of  the  public  service  corporations 
to  that  decision.  By  apparently  simple 
amendments  to  the  code  of  civil  pro- 
cedure, relating  to  certiorari  proceed- 
ings, these  bills  would  greatly  impair 
prompt  and  effective  regulation  by  the 
commission,  orders  of  the  commission 
being  reviewable  by  a  writ  of  certi- 
orari. Those  bills  would  set  aside  the 
decision  of  the  Court  of  Appeals  in 
that  they  specifically  provide  for  a  re- 
view of  the  facts." 

Distributing  Company  Must  Secure 
Ample  Supply  to  Give  Adequate  Serv- 
ice.— In  a  recent  ruling,  the  Maine  Pub- 
lic Utilities  Commission  declares  that 
the  Wiscasset  Electric  Light  Company, 
which  purchases  energy  from  the  Port- 
land Power  &  Development  Company 
for  local  distribution,  must  secure  an 
adequate  supply  for  its  customers. 
Residents  of  Wiscasset  appealed  to  the 
commission  on  the  ground  that  serv- 
ice interruptions  occurred  frequently. 
The  company  admitted  the  fact,  but 
said  that  it  could  not  secure  a  regular 
supply  of  electricity  from  the  gen- 
erating company,  and  had  no  other 
available  source.  The  commission 
states  that  while  the  reason  advanced 
for  the  failure  to  give  reasonably  ade- 
quate service  is  based  on  fact,  it  does 
not  relieve  the  company  of  its  duty  to 
the  public,  and  some  other  means  of 
supplying  energy  must  be  sought. 
Stockholders  of  the  Wiscasset  company 
have  interested  the  management  of  the 
Central  Maine  Power  Company  in  the 
field  and  arrangements  will  be  in  ef- 
fect soon  by  which  the  distribution  of 
energy  locally  will  be  carried  out  on 
the  basis  of  transmission  by  the  Cen- 
tral Maine  company  to  Wiscasset,  and 
then  retailing  by  the  local  company. 
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Cities  Service  Company  Stock  In- 
crease.— Stockholders  of  the  Cities 
Service  Company  will  be  asked  to 
authorize,  at  the  annual  meeting  on 
April  3,  increases  in  the  preferred 
stock  from  $60,000,000  to  $100,000,000, 
and  in  the  common  from  $40,000,000  to 
$50,000,000,  making-  the  total  author- 
ized issue  $150,000,000.  These  in- 
creases will  provide  for  future  cor- 
porate needs. 

Municipal  Electric  Plant  Displaced  by 
Central-Station  Service. — The  Minne- 
apolis General  Electric  Company  has 
closed  a  contract  with  the  city  of  Anoka, 
having-  an  approximate  population  of 
4000,  covering-  its  electric  light  and 
power  requirements  amounting  to  300 
kw.  The  city  will  discontinue  opera- 
tion of  its  municipal  electric  plant,  but 
will  continue  the  distribution  and  sale 
of  electric  energy  as  heretofore. 

Amalgamation  Recommended  for 
New  York  Commissions. — The  Thomp- 
son joint  legislative  committee  recom- 
mends that  the  two  Public  Service 
Commissions  in  New  York  State  be 
amalgamated.  Its  report  to  the  Legis- 
lature says  that  consolidation  would 
save  $400,000  in  "needless  salaries."  A 
rapid  transit  commissioner  should  be 
appointed  in  the  First  District,  but  the 
commission  should  confine  itself  exclu- 
sively to  regulation,  the  committee 
holds. 

Difficulty  in  Storing  Coal  in  Stone 
Quarries. — A  Chicago  concern,  which 
experimented  during  the  winter  with  a 
plan  of  storing  soft  coal  screenings  in 
abandoned  stone  quarries  at  Kankakee 
and  Lemont,  111.,  met  an  unexpected 
difficulty.  The  coal  in  the  quarries  was 
covered  with  water  to  prevent  fire.  To 
remove  the  coal  a  suction  pump  was 
employed.  The  coal  did  not  ignite,  but 
when  it  was  most  needed  it  was  under 
a  foot  of  ice.  When  the  coal  was 
pumped  into  the  cars,  much  of  the 
water  froze,  making  the  car  load  a 
body  of  ice  and  coal  dust.  Further 
experiments  are  likely  to  be  made  to 
develop  a  successful  method. 

Street  Lighting  Improvements  in  San 
Diego,  Cal. — The  San  Diego  Consoli- 
dated Gas  &  Electric  Company  recently 
removed  from  its  lines  the  last  remain- 
ing arc  lamps  used  in  municipal  or  pub- 
lic lighting.  Two  years  ago  the  im- 
portant lighting  was  effected  by  means 
of  arc  lamps,  but  these  have  now  all 
been  replaced  by  incandescent  units. 
The  main  lighting  of  the  city  of  San 
Diego  and  adjacent  communities  is  by 
means  of  600  cp.  Mazda  C  Novalux  re- 
fractor units.  Of  these  there  are  now 
installed  a  total  of  979,  and  there  are 
ilso  in  suburban  towns  418  smaller  units 
varying  in  size  from  40  to  400  cp.  The 
business  district  is  illuminated  by  539 
five  and  seven-light  electroliers  contain- 
ing 3255  multiple  lamps  of  60  and  100 
watts,  and  there  are  159  single-light 
electroliers  containing  250  cp.  Mazda  C 
lamps.  The  first  installation  of  higher 
candlepower  Mazda  C  units  was  com- 
pleted in  May,  1915,  when  700  units 
were  placed  in  San  Diego.  This  instal- 
lation has  proved  so  successful  that  a 
replacement  of  arc  lamps  followed  as 
rapidly  as  contracts  expired. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Dry  Laws  Turn  Breweries  Into 
Electrically    Operated    Ice    Plants. — In 

some  states  where  legislation  has  pro- 
hibited the  manufacture  of  beer,  the 
brewers  are  remodeling  their  plants 
and  operating  them  electrically  as  arti- 
ficial ice  plants. 

Radio  Station  for  Porto  Rico. — The 
Senate  Committee  on  Naval  Affairs  in 
reporting  the  Pagett  Bill  making  naval 
appropriations  for  the  coming  year  rec- 
ommended increases  aggregating  $167,- 
000,000.  One  of  the  items  in  this  in- 
crease was  one  for  $400,000  for  a  radio 
station  at  Porto  Rico. 

Ohio  Senate  Committee  Favor  Gil- 
more  Bill. — The  public  utilities  com- 
mittee of  the  Ohio  Senate  has  ap- 
proved the  Gilmore  bill,  which  requires 
a  company  to  secure  from  the  Public 
Utilities  Commission  a  certificate  of 
public  necessity  before  it  can  invade  a 
municipality  where  a  similar  utility  is 
already  in  operation. 

Storm  Damage  in  Kentucky. — Severe 
snowstorms  have  been  doing  a  great 
deal  of  damage  to  electric  wire  sys- 
tems throughout  Kentucky.  In  Louis- 
ville many  lines  were  broken,  while  all 
over  the  State  there  was  much  of  the 
same  kind  of  trouble.  Telephone  and 
telegraph  companies  were  hit  the  hard- 
est, although  electric  light  and  power 
systems  suffered  damage.  Companies 
had  difficulty  in  finding  linemen  capa- 
ble of  making  repairs. 

Cold  Weather  and  Lack  of  Fuel  Re- 
sults in  Big  Demand  for  Electric  Heat- 
ers and  Equipment  at  Cleveland. — 
Dealers  in  Cleveland  report  a  big  rush 
for  electrical  heaters  during  the  recent 
cold  spell.  The  mercury  stood  below 
zero  much  of  the  time,  and  there  were 
neither  gas  nor  coal  to  be  had  at  any 
price  in  many  homes.  Cooking  devices 
were  also  sold  in  large  numbers.  Some 
dealers  said  their  stocks  ran  very  low 
on  these  things  for  a  time  and  it  now 
appears  that  many  people  will  have 
them  on  hand  in  the  future,  even  if  they 
do  not  make  use  of  them  regularly. 

Amendments  to  Meter  Test  Regula- 
tions in  District  of  Columbia. — The 
Public  Utilities  Commission  of  the  Dis- 
trict of  Columbia  has  amended  the  reg- 
ulations for  electric  service  in  the 
district  so  far  as  they  pertain  to  the  in- 
tervals between  tests  of  meters,  as  fol- 
lows: Single-phase  meters  up  to  and 
including  25  amp.  rated  capacity,  at 
least  once  in  every  thirty-six  months; 
over  25  amp.,  at  least  once  in  every 
twenty-four  months;  polyphase  meters 
up  to  and  including  50  kva.  rated  ca- 
pacity, at  least  once  in  every  twenty- 
four  months;  over  50  kva.  rated  ca- 
pacity, at  least  once  in  every  twelve 
months. 


.Monthly  Publication  for  Toledo 
"Rail-Light." — A  monthly  publication 
for  employees,  to  be  issued  under  the 
direction  of  E.  R.  Kelsey,  advertising 
manager,  is  recommended  to  President 
Frank  R.  (oates  by  the  safety  depart- 
ment of  the  Toledo  Railways  &  Light 
Company  and  the  executive  commit- 
tee of  the  company's  section. 

W.  S.  Barstow  &  Co.,  Inc.,  Retain 
Control  of  Pennsylvania  Utilities  Co. — 
It  is  announced  by  W.  S.  Harstow  & 
Company,  Inc.,  that  E.  L.  West,  presi- 
dent of  the  W.  S.  Barstow  Management 
Association,  Inc  ,  has  assumed  personal 
control  of  the  operations  of  the  Penn- 
sylvania Utilities  Company,  Easton, 
Pa.,  and  its  associate  companies.  The 
company  states:  "Mr.  West  will  con- 
tinue to  direct  the  business  policy  of  the 
companies  and  the  development  and 
expansion  of  their  properties  on  an  ab- 
solutely dependable  and  efficient  basis, 
in  keeping  with  the  high  character  of 
service  it  is  desired  to  furnish.  No 
change  in  the  control  or  ownership  of 
the  companies  has  occurred  or  is  con- 
templated, and  they  are  on  a  sound 
financial  basis.  The  General  Gas  & 
Electric  Company  and  W.  S.  Barstow 
&  Company,  Inc.,  still  retain  their  in- 
terests, and  adequate  financial  support 
is  absolutely  assured." 

Toledo  Company  May  Take  Over 
Municipal    Plant    at    Monroe,   Mich. — A 

special  committee  of  eighteen  citizens, 
appointed  by  the  Mayor  of  Monroe, 
Mich.,  recommends  the  acceptance  of 
the  offer  of  the  Toledo  Railways  & 
Light  Company  to  supply  service,  sup- 
planting the  municipal  plant.  The 
committee  was  appointed  to  review  the 
advisability  of  financing  improvements 
in  the  municipal  plant  and  obtain  pro- 
posals from  the  Toledo  company  and 
the  Detroit  Edison  Company.  After 
several  weeks  of  investigation  the  com- 
mittee made  its  report.  If  this  is 
ratified  by  special  vote  of  the  citizens, 
the  Toledo  company  will  take  over  the 
municipal  plant.  At  present  the  com- 
pany supplies  some  power  to  consumers 
in  Monroe,  and  recently  it  secured  a 
contract  for  1500  h.p.  Monroe  has 
about  1100  meters.  A.  K.  Young,  new- 
business  manager,  sees  a  promise  of 
large  future  business.  • 

Telephone  Inquiry  for  Massachusetts. 
— An  exhaustive  inquiry  into  the  rates, 
finances  and  relations  of  the  New  Eng- 
land Telephone  &  Telegraph  Company 
with  the  parent  Bell  organization  is 
presaged  by  a  vote  of  the  Massachu- 
setts Senate  on  Feb.  19  appropriating 
$15,000  for  the  Public  Service  Commis- 
sion's use  in  this  connection.  The  last 
telephone  rate  inquiry  in  the  State  took 
place  in  1909  by  the  Highway  Commis- 
sion. For  the  past  two  or  three  years 
the  Public  Service  Commission  has 
sought  an  appropriation  for  this  spe- 
cial purpose.  Last  year  the  company 
opposed  an  inquiry  on  the  ground  that 
the  time  and  energies  of  its  executives 
were  entirely  occupied  in  providing 
for  the  service  demands  growing  out  of 
the  business  boom  following  the  out- 
break of  the  European  war.  Purchas- 
ing and  licensee  relations  will  receive 
snecial  consideration. 
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Minneapolis  Joi  lam  Hold  Banquet 
1  ''I  March  8  t  he  Jo>  ians  of  Minneapoll 
held  ili«'  lai  (reel  "gel  togel  hei "  banquet 
they    have    over   had,   over    200    being 
en  I 
Los    kngeles  Synchronous  Club      ii 
i  he  March   i   meeting  of  the  club,  I  so 
Keller,  chief  engineer  of  the  Home  Tel 
ephone  Company,  read  s  paper  on  "The 
Telephone    Consolidation."       Following 
him,  ii    N    Beecher,  chief  electrical  in 
spector    for   the  city    of    Lob    Angeles, 
spoke  mi  "The  Electrical  Code." 

Indicating  snd  Watt-Hour  Meters. 
K.   I..    Brown  of  the  General    Electric 
Company  delivered  s  lecture  <>n  Feb.  28 
before  the  electrical  engineering  class 
•  if  the  Worcester  Polytechnic  Institute 
on  the  subject,  "Indicating  and   Watl 
Hour  Meters."    This  was  the  fifth  lee 
ture  in  the  electrical  engineering  non- 
resident series. 

Tort  land  Contractors'  Outing.  —  The 
Electrical  Contractors  of  Oregon  met 
m  Portland  on  Feb.  21  for  their  an- 
nual "High  .Jinks."  The  entertain- 
ment committee,  headed  by  Sam  C. 
Jaggar  of  the  Morrison  Electric  Com- 
pany, Portland,  chartered  Crown  Point 
Chalet,  on  the  Columbia  River  High- 
way, where  the  festivities  were  held. 
Covers  for  the  banquet  were  laid  for 
150. 

.Monthly  Luncheon  of  Jovian  League 
of  New  York. — Hon.  Joseph  Hartigan, 
commissioner  of  weights  and  measures 
of  New  York  City,  addressed  the  Jovian 
League  of  New  York  at  its  monthly 
luncheon  on  March  7  on  the  subject  "Is 
there  a  Food  Crisis  in  New  York 
'  ity  ?"  The  speaker  discussed  the  pres- 
ent food  prices,  the  chances  of  further 
increases,  and  the  recent  food  riots.  A 
business  meeting  was  also  held. 

Associated  Engineering  Societies  of 
St.  Louis. — Under  the  auspices  of  the 
St.  Louis  Branch  of  the  American  In- 
stitute of  Electrical  Engineers  the  As- 
sociated Societies  of  St.  Louis,  Mo., 
held  a  joint  meeting  on  Feb.  28,  at 
which  Howard  B.  Shaw,  member  of  the 
Public  Service  Commission  of  Mis- 
souri, delivered  an  address  on  "Rates 
for  Electricity  Supply." 

American  Association  of  Engineers. 
— The  American  Association  of  Engi- 
neers at  Chicago  has  received  applica- 
tion for  a  charter  for  a  local  chapter 
at  the  University  of  Illinois.  The  ap- 
plication was  signed  by  twenty  certi- 
fied and  student  members  at  the  uni- 
versity. This  will  be  the  first  engi- 
neering university  chapter.  The  tem- 
porary officers  are:  Chairman,  D.  R. 
Norris;  secretary,  Victor  A.  Pecchia; 
treasurer,  Harry  E.   Fisher. 

H.  L.  Doherty  Addresses  Kansas  City 
Jovians. — At  the  meeting  of  the  Jovian 
Electric  Club  of  Kansas  City  on  Feb.  16 
at  the  Sexton  Hotel,  H.  L.  Doherty, 
reigning  jupiter  of  the  National  Jovian 
Order,  spoke  on  the  gas  situation,  and 
W.  S.  Woodland,  head  of  the  safety  and 
service  department  of  the  Kansas  City 
Railways  Company,  spoke  on  the 
safety  placard  work  he  is  conducting 
in  the  public  schools.  Several  reels  of 
moving  pictures  were  shown  along  the 
safety  idea  by  the  Kansas  City  Rail- 
ways Company. 


4  issociations 

and  Societies 

A  complete  Directory  <>f  Elm  trii  si 
^  i*  iation  ii  n  ffularly  printed  in 
the  Brsl  issue  of  each  month  on  ili<- 
next  to  lasl  text  page. 


Causes    of     Prosperity. — George     E. 
Macllwain    addressed   the   Schenectadj 

section     of    the     American     Institute     of 

Electrical    Engineers,  March  2,  on   the 
subject  "Real  Causes  of  Prosperity." 

Ne\>  England  Section,  I.  E.  S. — The 
\eu  England  Section  of  the  Illuminat- 
ing Engineering  Society  held  its  March 
meeting  oil  March  7  at  the  Mass;,,  lm 
setts  Institute  of  Technology,  Cam- 
bridge, Mass.  Prof.  William  C.  Wick- 
enden  delivered  a  lecture  on  the  "Ele- 
ments of  Illumination." 

Mobile  Armaments.  —  Andrew  M. 
Coyle,  M.  E.,  will  give  an  illustrated 
lecture  on  "Mobile  Armaments"  at  a 
meeting  of  the  New  York  Section  of 
the  A.  S.  M.  E.  on  March  13.  Mr. 
Coyle  is  connected  with  the  Coast  De- 
fense Board  of  Engineers,  U.  S.  Army, 
and  is  therefore  well  qualified  to  talk 
on  this  subject. 

Undeveloped  Sources  of  Power. — Dr. 

Charles  S.  Howe,  president  Case  School 
of  Applied  Science,  addressed  the  March 
1  meeting  of  the  Electrical  League  of 
Cleveland,  Ohio,  on  "Undeveloped 
Sources  of  Power."  The  club  held  a 
special  entertainment  and  party  on 
March  2.  Motion  pictures  entitled  "A 
Trip  Through  the  Ford  Factory"  were 
shown,  being  followed  by  music  ana 
dancing. 

Convention  of  the  Southwestern  So- 
ciety of  Engineers. — The  first  conven- 
tion of  the  recently  organized  South- 
western Society  of  Engineers  was  held 
at  El  Paso,  Texas,  on  March  8,  9  and 
10.  Several  interesting  papers  were 
read,  of  which  two  were  "Engineering 
Education,  Its  Purpose  and  Necessity," 
by  Dean  Butler  of  the  University  of 
Arizona,  and  "Engineering  In  National 
Defense,"  by  Lieut.-Col.  Walker  of  the 
U.  S.  Army. 

Toledo  Association  Members  Form 
Joint  Section. — A  new  joint  section  has 
been  formed  in  the  Toledo  Railways  & 
Light  Company,  consisting  of  em- 
ployees who  are  members  of  the  Na- 
tional Electric  Light  Association, 
American  Electric  Railways  Associa- 
tion, National  District  Heating  Asso- 
ciation and  the  American  Gas  Institute. 
The  section  will  have  318  charter  mem- 
bers. The  officers  are:  T.  J.  Nolan, 
president;  G.  E.  Snider,  vice-president; 
Henry  Friede,  secretary,  and  A.  C.  Van 
Drieson,  treasurer. 

Pacific  Coast  Section,  N.  E.  L.  A. — 

The  first  annual  meeting  of  this  newly 
formed  section,  announcement  of  which 
appeared  on  page  72  of  the  Electrical 
World  for  Jan.  13,  will  be  held  at  the 
Old  Mission  Inn  at  Riverside,  Cal.,  on 
April  19,  20  and  21.  The  committees, 
which    have   already   been   at   work   on 


their  re  inactive  repoi  I     for    ome  , 
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mercial  committee  Include  membea 
from  various  parts  of  the  tei  ritory  and 
is  preparing  an  elaborate  report  which 

is    expected    to    occupy    an    ruin,     day    ,,f 

'in    convention.    The  first  two  di 
the  convention  will  be  devoted  to 

neSf    sessions,    and    the    third    day    In    a 

trip  and  other  entertainment  features. 
About   1000  members  had  been  enrolled 

in      the      new      organization      prior      to 

March  l. 

The      Engineers'     Country     Club.— A 

group  of  well-known  engineers  has  or- 
ganized the  Engineers'  Countrj 
and,  through  the  Engineers'  Land  I  .,,■ 
poration,  has  acquired  about  240  acres 
of  highly-cultivated  and  cleared  land  on 
the  north  shore  of  Long  Island,  New 
York,  near  Roslyn.  The  properties, 
which  will  be  quickly  developed  into 
what  promises  to  be  one  of  the  most 
complete  country  clubs  in  the  United 
States,  include  the  Powell  and  Duryea 
farms  and  the  old  Villetts  manor,  one 
of  the  historic  Long  Island  homes,  dat- 
ing back  to  Revolutionary  times.  En- 
gineers by  profession,  members  of  en- 
gineering societies  and  those  closely  al- 
lied with  the  engineering  profession  are 
eligible  for  membership.  Charles  F. 
Quincy  of  New  York  is  the  president 
of  the  club.  The  club  has  issued  a  book- 
let illustrating  and  describing  its  prop- 
erties and  explaining  its  plans.  N.  M. 
Carland,  30  Church  Street,  New  York, 
is  chairman  of  the  membership  com- 
mittee. 

Southwestern  Society  of  Engineers. 

An  engineering  association  which  has 
been  named  the  Southwestern  Society 
of  Engineers,  has  been  formed  in  the 
southwest  to  afford  engineers  in  west 
Texas,  New  Mexico  and  Arizona  the 
opportunity  of  getting  acquainted  and 
of  co-operating  to  their  mutual  bene- 
fit. Formation  of  sections  of  national 
societies  was  considered  at  first  but  this 
was  impracticable  as  there  are  not 
enough  men  available  in  any  one  lo- 
cality to  make  a  strong  section.  While 
the  new  society  does  not  intend  to  have 
local  sections  at  present,  they  may  be 
formed  in  the  future  at  the  larger  cen- 
ters of  population.  At  present  the 
value  of  the  society  depends  a  great 
deal  on  securing  a  geographically  well- 
distributed  membership.  According  to 
the  constitution  which  has  been  drafted 
the  objects  of  the  society  are  the  pro- 
fessional improvement  of  its  members, 
the  encouragement  of  social  intercourse 
among  engineers,  the  advancement  of 
engineering  knowledge,  education  and 
practice  and  the  maintenance  of  a  high 
professional  standard  among  its  mem- 
bers. There  are  three  classes  of  mem- 
bership: Full,  associate  and  affiliated. 
The  constitution  provides  for  semi-an- 
nual conventions.  Prof.  A.  F.  Barnes, 
dean  of  engineering,  New  Mexico  Col- 
lege of  Agriculture  and  Mechanic  Arts, 
State  College,  New  Mexico,  is  secre- 
tary and  organizer  of  this  engineering 
society. 
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James  Coles  has  been  appointed  new 
business  representative  of  the  Inter- 
state Light  &  Power  Company  at  Ga- 
lena, 111. 

W.  Porter  Jones,  formerly  new  busi- 
ness manager  of  the  Oklahoma  Gas  & 
Electric  Company,  Oklahoma  City,  has 
been  appointed  manager  at  Norman, 
Okla. 

R.  D.  Jennison  has  been  appointed 
vice-president  and  general  manager  of 
the  Pennsylvania  Utilities  Company, 
Easton,  Pa.,  and  associated  companies, 
to  succeed  W.  D.  Ray,  resigned.  These 
companies  are  controlled  by  W.  S. 
Barstow  &  Company,  Inc. 

A.  L.  Scott,  for  many  years  sales 
manager  of  the  Edison  Electric  Il- 
luminating Company  at  Lebanon,  Pa., 
a  subsidiary  of  the  Reading  Transit  & 
Light  Company,  because  of  his  ability 
in  campaign  work,  has  been  promoted 
to  a  specialization  in  this  line.  Mr. 
Scott  will  conduct  his  first  house- 
wiring  campaign  in  Reading  under  the 
new  arrangements  in  co-operation  with 
H.  E.  Dawson,  commercial  sales  man- 
ager,   Metropolitan    Electric    Company. 

L.  K.  Funkhouser,  Dayton,  Ohio,  has 
resigned  as  secretary,  treasurer  and  di- 
rector of  the  Dayton  (Ohio)  Power  & 
Light  Company  in  order  to  devote  all 
of  his  time  to  personal  interests.  He 
was  connected  with  the  company  for 
the  past  seven  or  eight  years,  starting 
as  timekeeper  and  clerk.  He  has  been 
very  active  in  the  work  of  the  Ohio 
Electric  Light  Association,  and  at  one 
time  was  chairman  of  the  accounting 
committee  cf  the  organization. 

John  A.  Hoeveler,  recently  appointed 
deputy  in  charge  of  lighting  with  the 
Wisconsin  Industrial  Commission,  took 
up  his  new  duties  on  March  1.  After 
graduating  from  the  University  of  Wis- 
consin in  the  electrical  engineering 
course,  Mr.  Hoeveler  was  engaged  in 
illumination  design  in  the  offices  of 
Vaughn  &  Meyer,  Milwaukee,  Wis.,  and 
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for  the  past  four  years  has  been  as- 
sistant chief  engineer  on  design  and 
new  development  work  for  the  National 
X-Ray  Reflector  Company.  His  new 
work  consists  of  lighting  inspection  of 
all  places  of  employment  and  public 
building  in  the  State. 


N.  M.  Longbothum  has  resigned  as 
manager  of  the  Connecticut  Power 
Company  at  Thomaston,  Conn.,  and  ac- 
cepted a  position  in  the  organization 
of  the  Winsted  Gas  Company. 

B.  F.  Hires,  Bridgeton,  N.  J.,  mana- 
ger of  the  Bridgeton  &  Millville  Trac- 
tion Company,  and  the  Bridgeton  Elec- 
tric Company,  and  recently  acting  in  a 
similar  capacity  for  the  Electric  Com- 
pany of  New  Jersey,  has  been  appointed 
special  agent  of  the  American  Railways 
Company,  which  operates  these  proper- 
ties. He  will  be  succeeded  by  W.  J. 
Kyle  as  manager. 

Benjamin  F.  Wood,  who  for  sixteen 
years  has  been  electrical  engineer  with 
the  Pennsylvania  Railroad  and  for  the 
past  three  years  has  served  as  vice- 
president  and  chief  engineer  of  the 
United  Gas  &  Electric  Engineering  Cor- 
poration, has  opened  an  office  .in  the 
Woolworth  Building,  New  York,  for 
general  consulting  practice.  He  has  or- 
ganized the  B.  F.  Wood  Engineers,  Inc., 
which  will  investigate,  design,  construct 
and  supervise  engineering  works  and 
power  development,  transmission,  rail- 
road electrification,  electric  railways, 
lighting  systems  and  industrial  plants. 

Charles  F.  Gray,  consulting  electrical 
engineer,  Winnipeg,  Manitoba,  has  been 
elected  controller  for  the  city  of  Winni- 
peg for  the  ensuing  year.  Prior  to 
opening  consulting  engineering  offices, 
Mr.  Gray  was  chief  engineer  in  charge 
of  the  construction  staff  of  the  Cana- 
dian Westinghouse  Company  in  the  in- 
stallation of  apparatus  for  the  Winni- 
peg municipal  hydroelectric  system  and 
the  terminal  stations  and  substations  in 
the  city.  In  addition  to  engineering 
and  construction  experience  covering 
twenty  years  in  many  Canadian  hy- 
droelectric developments,  Mr.  Gray 
gained  experience  in  the  electrification 
of  the  underground  tubes  in  London, 
England. 

Walter  S.  Gilford,  statistician  of  the 
American  Telephone  &  Telegraph  Com- 
pany, has,  at  the  request  of  Secretary 
of  War  Baker,  been  granted  a  twelve 
weeks'  leave  of  absence  by  the  tele- 
phone company  in  order  that  he  may 
act  during  that  time  as  director  of  the 
Council  of  National  Defense,  a  gov- 
ernment body  recently  authorized  by 
Congress.  This  council  is  composed  of 
six  members  of  the  Cabinet  and  is  as- 
sisted by  an  advisory  committee  of 
seven  civilians.  Mr.  Gifford  had  pre- 
viously acted  as  director  of  the  Com- 
mittee on  Industrial  Preparedness  of 
the  Naval  Consulting  Board,  at  that 
time  a  semi-official  organization,  as- 
sisted by  the  engineering  societies  of 
the  country.  In  that  capacity  he  su- 
pervised the  work  of  taking  an  inven- 
tory of  the  industries  of  the  country. 


R.  Tschentscher,  who  has  been  con- 
nected for  the  past  thirteen  years  with 
the  Illinois  Steel  Company  of  Chicago, 
has  severed  his  connection  with  that 
company  to  become  general  superin- 
tendent of  the  steel  plant  of  the  Key- 
stone Steel  &  Wire  Company,  Peoria, 
111.  The  plant  will  be  ready  for  opera- 
tion in  a  short  time. 

H.  W.  Brunei!  has  been  appointed 
local  manager  of  the  North  Western 
Ohio  Light  Company's  station  at  Del- 
phos,  Ohio.  The  Delphos  station  sup- 
plies energy  to  twenty  cities  located  in 
northwestern  Ohio.  Mr.  Brunell  was 
formerly  power  engineer  of  the  com- 
pany, and  previously  was  in  charge  of 
the  industrial  power  department  of  the 
Pennsylvania  Utilities  Company. 

A.  H.  Stack  has  resigned  from  the 
Henry  L.  Doherty  Company  of  New 
York  to  become  district  general  mana- 
ger of  the  Ohio  Service  Company  with 
headquarters  in  New  Philadelphia, 
Ohio. 


Obituary- 
Col.  Curtis  Vickery  Hard,  president 
of  the  Wooster  (Ohio)  Electric  Com- 
pany and  the  Cleveland  (Ohio)  Light 
&  Power  Company,  died  suddenly  at 
his  home  at  Wooster  at  the  age  of  sev- 
enty-two years.  For  many  years  he 
played  a  prominent  part  in  the  activ- 
ities of  the  Ohio  Electric  Light  Associ- 
ation, of  which  he  was  president  during 
the  1914-1915  association  year.  He 
was  born  at  Wooster  in  1845,  and  re- 
ceived his  education  at  Berea  College. 
A  veteran  of  the  Civil  War,  he  was  ap- 
pointed colonel  of  the  Eighth  Ohio  In- 
fantry at  the  outbreak  of  the  Spanish- 
American  War,  in  which  conflict  he  saw 
service  during  the  entire  Cuban  cam- 
paign and  at  Santiago.  Colonel  Hard, 
with  several  associates,  in  1886  organ- 
ized the  Wooster  Schuyler  Electric  Com- 
pany, later  renamed  the  Wooster  Elec- 


C.    V.    HARD 

trie  Company,  becoming  president  of 
the  company  in  1909.  In  the  mean- 
time he  and  his  son,  D.  J.  Hard,  or- 
ganized the  Cleveland  Light  &  Power 
Company,  of  which  at  Colonel  Hard's 
death  they  were  respectively  president 
and  treasurer. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

\iir\  ,)i  tin'  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
diid  Supplies     Notes  on   Industrial  Activities  and  Business  Methods 


MANUFACTURERS  OK  PLUGS 

AND  SOCKETS  BUSY 

All    Indications    Point    to   a    Slight    Rise   in    Pri 

Shoitlv.  Probably  Not  More  Than 
i o  Per  Cent 

\u  excellent  business  is  being  enjoyed  by  manufacturers 
of  plugs,  sockets  ami  similar  wiring  devices.  Jobbers  air 
placing  large  orders  for  future  delivery.  There  is  an  un- 
usual amount  of  new  building  of  one  Kind  and  another  in 
prospect  if  not  actually  in  the  course  of  construction,  as 
idenced  by  the  sold-out  condition  of  the  market  for 
building  materials.  There  is  also  an  unmistakable  tendency 
toward  a  better  typo  of  factory  illumination  in  order  to 
better  working  conditions  and  increase  plant  efficiency.  All 
of  this  is  leaving  its  stamp  on  the  market  for  electrical 
fittings  to  the  extent  that  the  demand  far  exceeds  the 
supply. 

Prices  are  higher  than  they  formerly  were,  but  there 
is  no  evidence  of  a  reduction  likely  to  go  into  effect  this 
year.  In  fact,  everything  points  to  a  slight  rise,  probably 
not  more  than  10  per  cent,  before  long.  The  manufacturers 
are  paying  more  and  more  for  supplies,  and  it  is  only  a 
question  of  the  manufacturers  finding  out  exactly  how  much 
production  costs  have  increased  before  the  advance  is  an- 
nounced. February  brass,  for  instance,  which  was  brought 
on  the  basis  of  the  average  price  of  copper  for  December 
plus  a  fixed  amount,  went  up  in  price  every  few  days,  be- 
cause the  fixed  amount  was  raised.  While  the  brass  manu- 
facturers have  been  taking  care  of  old  customers,  the  cus- 
tomers have  had  to  pay  the  price.  It  has  clearly  been  an 
inconvenience  to  the  brass  mills  to  supply  small  tonnages 
that  required  considerable  rolling  when  the  munitions  manu- 
facturers  were  in  the  market  for  very  large  tonnages  that 
required  much  less  rolling. 

Socket  and  plug  manufacturers  have  had  another  prob- 
lem to  face,  namely,  that  of  scrap.  In  the  neighborhood  of 
10  per  cent  of  the  brass  purchased  is  scrapped.  When 
the  price  of  brass  was  around  18  cents  it  was  possible  to 
obtain  15  cents  for  scrap.  Now  that  brass  is  40  cents  and 
more  it  is  possible  to  obtain  but  18  cents  for  scrap.  This 
makes  a  very  considerable  increase  in  production  cost.  Take 
a  purchase  of  say  10,000  lb.  of  brass.  At  the  price  new  of 
18  cents  this  would  be  $1,800;  the  scrap  would  bring  at  15 
cents  S<>()0,  so  that  the  cost  of  brass  used  would  be  $1,200 
or  at  the  rate  of  20  cents  per  pound  used.  Now,  at  40 
cents  new  the  brass  would  cost  $4,000,  the  scrap  would 
bring  but  $720,  so  that  the  cost  of  brass  used  would  be 
$3,280,  or  at  the  rate  of  54.7  cents  per  pound  used. 

The  price  of  porcelain  has  also  been  advancing,  and, 
moreover,  it  has  been  very  difficult  to  obtain,  particularly 
by  the  New  England  manufacturers.  In  this  respect  the 
railroad  congestion  has  proved  a  severe  handicap. 

labor  has  been  a  perplexing  problem  for  the  socket  man- 
ufacturers. This  has  been  particularly  acute  in  regard  to 
the  supply  of  female  operatives.  In  spite  of  the  over  de- 
mand, it  is  no  uncommon  sight  to  walk  through  a  factory 
and  see  a  machine  or  two  idle  in  this  row  and  another  one 
in  the  next  row,  and  so  on,  simply  because  it  was  im;-^ 
sible  to  get  girls  to  run  them. 

Every  effort  is  being  made  at  the  factories  to  hasten 
deliveries,  and  there  is  no  doubt  but  that  this  condition  is 
improving.  However,  with  the  difficulty  in  obtaining  raw 
materials  and  operators  still  prevalent  it  is  doubtful  if  much 
can  be  done  for  some  time. 

Collections  are  in  good  shape.  Most  of  this  class  of  ma- 
terials is  sold  to  jobbers  and  there  seems  to  be  no  effort 
on  the  part  of  the  manufacturers  to  limit  jobbers  "at  all. 
The    manufacturers    expecting    a    rising    market    naturally 


would   do   nothing   to  prevenl    t he   ;  i  ocki. 

<>ii  thf  other  hand,  buyers  are  mil  allowed  the  privilege  of 
placing  a   large  order  and  stringing  along  the  delivei 
If  deliveries  are  specified  the  time    mu  t  be  close  together, 
and,    Furthermore,    the    contract    musl    be    filled    about 
quickly  as  it  is  convenient  for  the  manufacturers  to  di 

The  manufacturer  has  been  buying  on  delivery  price  and 
selling  on  contract  price,  and  to  protect  himself  he  must 
demand    quick    acceptance    Of    the    order.       furthermore,    the 

manufacturer  is  very  positive  on  this  point  for  another 
reason,     He  does  nol  care  to  give  the  buyer  any  opportunity 

to  purchase  on  long  delivery  dates  and  then  cancel  the 
ord(  r  if  the  price  drops.  He  is  willing  to  protect  the  buyer 
to  a  certain  extent  but  not  to  the  extent  that  he  himself 
becomes  the  victim. 


SHORTAGE  OF  FEMALE  LABOR 

Changed    Economic    Condition   of    Laboring    Classes 
Largely  Responsible 

Difficulty  in  securing  sufficient  labor  has  been  one  of 
the  greatest  of  the  many  problems  with  which  the  manu- 
facturer has  been  confronted  during  the  past  year  and  a 
half.  Since  the  first  of  the  year  the  supply  of  male  labor 
has  become  better,  but  there  is  still  a  great  dearth  of  female 
workers. 

In  the  manufacture  of  many  electrical  goods  there  are 
some  processes  in  which  girls  are  used  almost  entirely. 
Small  and  nimble  fingers  are  required.  Furthermore,  these 
processes  usually  require  the  employment  of  large  numbers 
of  girls.  Up  to  the  influx  of  war  orders  in  1915  there 
was  a  plentiful  supply  of  female  help  for  factory  work, 
but  thereafter  the  supply  became  inadequate  to  meet  the 
demand. 

Munition  plants  went  into  the  market  for  female  workers 
and  did  not  hesitate  to  offer  higher  wages  than  were  being 
paid  elsewhere.  This  lured  large  numbers  of  girls  away 
from  other  factories,  including  those  engaged  in  the  manu- 
facture of  electrical  products.  Furthermore,  it  has  been 
noticed  that  there  are  actually  less  women  working  at  these 
tasks  to-day  than  formerly.  The  young  men  have  been 
earning  wages  better  by  far  than  they  formerly  received, 
and,  while  living  is  much  higher,  this  is  not  considered. 
As  a  result  the  girls  are  marrying  faster.  Moreover,  many 
girls  who  went  into  the  factories  because  the  family 
earnings  were  not  sufficient  to  keep  them  in  school  or  at 
home,  are  now  again  taking  up  their  studies  or  home  duties 
because  the  wages  of  the  father  have  increased  sufficiently. 


BUILDING  MATERIALS 

AGAIN  ADVANCE  IN  PRICE 

Industrial   New   Construction  Large    but  Weakness 

Shown  in  Speculative  Development — Effect 

on  Market  for  Electrical  Supplies 

Building  materials  are  again  advancing,  and  very  shortly 
higher  prices  can  be  expected  in  almost  every  line.  Con- 
struction costs,  therefore,  at  the  opening  of  the  1917  build- 
ing season  will  be  much  more  than  before.  There  is  suffi- 
cient new  construction  under  way  or  contracted  for  to  keep 
producers  busy  well  into  1918,  and  there  is  consequently 
every  reason  to  believe  that  high  prices  will  prevail  for 
some  time. 

New  construction  is  strong  in  industrial  buildings,  but 
weak  in  speculative  development.  The  former  is  a  neces- 
sity.    Real   estate   operators   find   little  that  is   healthy   in 
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speculative  development  at  present  high  prices.  This 
would  include  such  construction  as  office  buildings,  apart- 
ment houses,  hotels  and  dwellings  for  rent  or  sale.  In  in- 
dustrial construction,  cost  is  not  as  great  a  factor  as  is 
speed.  One  important  feature  in  industrial  construction 
is  shipbuilding,  which  is  going  on  at  a  tremendous  rate. 

For  some  time  then  it  can  reasonably  be  expected  that 
the  great  demand  for  electrical  supplies  will  be  for  in- 
dustrial use.  Until  prices  of  building  materials  are  lower 
the  demand  for  electrical  supplies  for  offices,  hotels  and 
dwellings  will  probably  not  be  as  large  as  formerly  in 
volume,  although  because  of  higher  prices  the  value  of  the 
sales    might   show    no   decreases. 


THE  SECOND-HAND  MARKET 

OF  TO-DAY  AND  TO-MORROW 

High    Cost    of   Buying    Reduces    Net    Profits — Xeen 

Competition  Between  Second-Hand  Dealers  and 

Motor  Builders  Seen  as  Future  Possibility 

While  the  volume  of  second-hand  electrical  machinery 
business  is  still  very  large,  sales  are  beginning  to  ease  off 
in  most  of  the  lines.  The  three-phase,  60-cycle  motor  is 
the  one  product  for  which  the  demand  still  markedly  ex- 
ceeds the  supply.  The  second-hand  dealer  who  can  find  one 
of  these  machines  can  command  the  highest  price.  A  large 
part  of  all  central-station  energy  sold  for  industrial  woi'k 
is  of  the  three-phase,  60-cycle  variety.  Hence,  the  demand 
for  motors  of  this  type.  In  addition  it  is  difficult  to  obtain 
new  apparatus  of  this  type  quickly  because  manufacturers 
of  new  three-phase,  60-cycle  equipment  need  from  three  to 
five  months  to  build  a  motor  of  any  size  for  this  type  of 
service,  stock  having  been  depleted  months  ago. 

The  present  large  volume  of  business  in  second-hand  ma- 
chines does  not  mean  necessarily  that  large  profits  are  being 
made.  In  the  six-month  period,  eighteen  months  ago,  the 
net  profits  made  by  wideawake  second-hand  dealers  were 
high  enough  to  cause  considerable  satisfaction.  This  con- 
dition, on  account  of  the  steadily  rising  prices  of  new  ap- 
paratus, continued  so  that  net  profits  up  until  three  months 
ago  were  still  felt  to  be  ample.  Within  the  last  three 
months,  however,  there  is  every  indication  that  conditions 
have  changed  considerably.  Now  it  is  reasonable  to  believe 
that  the  net  profits  are  so  low  that  the  merchant  is  earning 
only  a  little  more  than  a  banker's  rate  over  and  above 
his  operating  expenses. 

Several  conditions  have  helped  reduce  the  net  profits. 
First,  the  delivery  situation  in  the  majority  of  small  new- 
apparatus  lines  has  become  easier.  Second,  industrial  plant 
owners  who  have  a  few  extra  motors  on  hand  seem  to  be 
of  the  opinion  that  the  motors  they  have  should  bring  them 
prices  which  are  approximately  the  list  price  new  or  better. 
This  makes  it  hard  for  the  second-hand  merchant  to  pick 
up  bargains.  And,  third,  the  high  percentage  of  operating 
cost  connected  with  the  shops  of  reputable  dealers  has 
operated  to  cut  down  the  net  profits. 

On  account  of  these  conditions  second-hand  merchants 
are  not  buying  heavily  now.  They  believe  that  the  second- 
hand business  has  reached  its  peak  and  would,  if  peace  were 
declared  or  any  other  similar  event  brought  to  pass,  fall 
abruptly.  These  merchants  believe,  therefore,  that  it  is 
time  to  take  stock  of  their  business  and  to  guard  against 
loading  up  with  equipment  on  which  they  must  take  this 
loss.  The  state  of  the  copper  market  after  the  declaration 
of  peace  of  course  will  have  a  large  bearing  on  the  second- 
hand machinery  market.  If  the  price  of  copper  is  held  at 
or  near  the  present  level  by  the  after-the-war  demand  from 
Europe,  secondhand  machinery  naturally  will  not  experi- 
ence so  great  a  slump  as  if  copper  falls  off  rapidly.  Sec- 
ond-hand dealers  therefore  are  endeavoring  to  keep  in  touch 
with  copper  prices. 

The  price  of  copper,  however,  is  only  one  factor  in  this 
complicated  problem.  When  the  present  industrial  boom 
is  over,  many  manufacturing  plants  will  have  motors  which 
were  installed  merely  to  take  care  of  the  temporary  expan- 
sion in  business.  This  equipment  will  be  dumped  on  the  sec- 
ond-hand market.  The  prices  of  much  of  this  apparatus,  in 
spite  of  the   fact  that   it  is  very  good   machinery,   will  be 


probably  not   more   than   10   per   cent    above  the  junk  price, 
because  the  industrial  plant  owners  undoubtedly  will  make 
every  effort  to  rid  themselves  of  it.     Since  most  of  it  has  al 
ready  been  written  off,  the  present  owners  can  better  afford 
to  take  a  loss  on   its  sale  than  to  carry  it  on  hand. 

When  the  industrial  boom  will  end,  of  course  no  one  can 
say.  But  even  if  conditions  continue  as  they  are  now,  for 
the  next  six  months,  it  can  be  expected  that  second-hand 
merchants  will  buy  sparingly.  Indications  are  that  they 
will  feel  their  way  along,  attempting  to  take  nothing  but 
bargains.  Already  the  practice  of  contracting  for  ap 
paratus  to  be  delivered  in  six  or  eight  months  has  been 
discontinued.  The  dealer  cannot  see  that  far  ahead  at 
present,  and  the  margin  of  profit  in  the  business  does  not 
justify  taking  chances.  Even  when  the  munitions  equip- 
ment, through  the  cessation  of  the  war,  begins  to  flood 
the  market,  the  second-hand  dealer  will  probably  buy  care- 
fully. Nevertheless  it  is  quite  evident  that  he  will  buy,  for 
he  realizes  that  this  machinery  will  be  practically  new,  that 
it  will  be  first-class  machinery,  and  that  if  he  can  buy  right, 
he  will  be  able  to  offer  his  customers  guaranteed  machines 
at  prices  far  below  those  at  which  the  electrical  manufac- 
turers can  produce  them.  When  this  condition  occurs  com- 
petition of  the  keenest  kind  will  undoubtedly  take  place  be- 
tween the  manufacturers  and  the  second-hand  merchants. 


COPPER  MARKET  FIRM  BUT  QUIET 

Transactions   Mostly  for  June  and  July  Shipments, 
with  Some  Interest  in  Third  Quarter 

The  high  prices  of  February  continue  for  copper,  but 
there  is  little  buying  activity,  and  but  small  amounts  of 
metal  offered.  What  buying  there  is  is  mostly  for  June 
and  July  shipments,  although  there  is  some  interest  being 
shown  in  third-quarter  copper.  Little  interest  is  shown  in 
March,  April  and  May  copper. 

There  have  been  some  foreign  inquiries  for  additional  1917 
tonnage,  but  it  is  generally  supposed  that  the  high  prices 
are  holding  up  buying  from  abroad.  There  are  also  indica- 
tions that  the  American  Government  will  shortly  be  in  the 
market  for  a  large  tonnage.  Should  the  Federal  Govern- 
ment place  orders  for  all  of  the  war  material  called  for  in 
the  administration  preparedness  measures  there  would  be  a 
very  great  increase  in  the  domestic  demand.  Production  fell 
behind  during  January  and  February,  but  with  warmer 
weather  production  will  again  be  speeded  up  to  the  maxi- 
mum. Shortage  of  freight  cars  has  held  up  delivery,  but 
warm  weather  will  better  this  condition  also. 

The  high  prices  for  second  half  year  delivery  serve  to 
indicate  that  producers,  although  not  yet  sold  out,  feel 
that  productive  capacity  will  not  be  sufficient  to  meet  the 
demand.  The  feeling  generally  exists  that  higher  prices 
can  be  expected  before  the  end  of  1917. 

Quotations  on  electrolytic,  on  Monday,  were  as  follows: 
March  delivery,  36.25  cents;  April  delivery,  35.5  cents; 
second  quarter,  34.5  cents;  third  quarter,  31.5  cents;  and 
fourth  quarter,  30.25  cents. 


NEW    YORK    METAL    MARKET    PRICES 

•  , Feb.  26 N       , ~S\;\\      ■ 

Selling  Prices  Selling  Prices 

Hid              Asked  Bid        Asked 

Copper                                                      £        s     d  £       s     d 

London,  standard  spot 139     0     o  139     0     0 

Prime  Lake    35.00      to  36.00f  35.00  to  36.001 

Electrolytic    36.00      to  37.00t  36.00  to36.501 

Casting    33.00       to  34.00?  33.00  to  33.50"} 

Copper   wire   base    1L'..~.1>        to  I3.50f  IL'..")ll  to   13.501 

Lead      8.50  ! 

Nickel    50.00  50.00 

Sheet  zine,   f.o.b.   smelter 21.00  21.00 

Spelter,   spot    10.67%  to  10.92^  L0. 80  to  11.05 

Tin,    straits    i9.87%f  53.75f 

Aluminum,   98   to  99   per  cent.  ..  .51.00      to  53.00f  53.00  to  55.001 

OLD    METALS 

Heavj    copper  and   wire 27.50       to  28.00f  28.50  to  29.50? 

Brass,   heavy    IT. .Mi       to  18.00  j  L7.50  to  18.00t 

Brass,  light    13.75      to  limit  14.25  to  14. 75t 

Lead,    heavj     8.00      to    8.50f  8.00  to    8.501 

Zine.    scrap    8.00      to    YL'.'.t  7.75  to    8.001 

COPPER   EXPORTS 

Total    tons   to    Match    ."> 3,498 

tNominal. 
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NEW   APPARATUS   AND   APPLIANCES 

Record  oj  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  iirhl 


Submerged  Type  Evaporator 

The  Griscom  Russell  Company  of 
New  York  City  has  recently  broughl  out 
■  Bubmerged-type  evaporator  which  is 

Htted    with    ■    new     type    of    coil    that     i- 

-aid  to  be  self-scaling.    The  evaporator 
is  constructed  of  cast  iron,  steel,  copper 


SUBMERGED  TYPE  EVAPORATOR  WITH 
SINGLE  MANIFOLD 

or  composition  shell,  depending-  upon  the 
requirements.  In  all  types,  the  arrange- 
ment of  coils  and  internal  parts  is  iden- 
tical. The  standard  shells  are  made 
either  of  close-grained  gray  cast  iron  or 
open-hearth  boiler  and  flange  steel  with 
doors  and  frames  to  correspond.  Cop- 
per or  composition  shells  are  furnished 
specially  and  to  specification  only.  The 
manifolds  to  which  the  coils  are  at- 
tached are  of  special  composition  or  cast 
iron.  The  coils  are  of  seamless  drawn 
brass  tubing,  tinned  or  plain,  rolled  to 
shape,  without  filling,  in  order  to  secure 
a  uniform  thickness  of  metal  through- 
out. The  coil  ends  are  equipped  with 
quickly  'detachable  flanged  joints,  free 
from  brazing,  making  a  metal-to-metal 
cone-faced  bolted  joint.  Practically  in- 
destructible baffles  are  arranged  so  as 
to  increase  circulation  and  prevent  prim- 
ing. The  manifolds  are  securely  bolted 
to  the  door,  the  coils  being  bolted  to  the 
steam  and  drain  manifolds,  thus  permit- 
ting the  entire  nest  of  coils  to  be  re- 
moved upon  opening  the  door.  The 
weight  of  the  door  is  taken  off  the  hinge 
studs  by  means  of  a  jack  roller.  At- 
tached to  the  upper  manifold  is  a  slot- 
ted standard  which  guides  the  door 
when  it  is  opened  by  engaging  with  a 
fixed  T  track  firmly  attached  to  the  in- 
terior of  the  shell.  The  weight  of  the 
coils  and  manifolds  is  carried  by  compo- 


sition  rollers  Inside  the  evaporator.  Zinc 

plates  arc  used  in  steel  shell  cvapora 
tors,  and  are  conveniently  arranged  I'm 
replacement. 


Feed-Water  Heater 

The  feed-water  heater  shown  in  the 
accompanying  illustration  contains  a 
group  of  helical  coils  connected  in 
parallel  between  the  inlet  and  outlet 
headers  and  in  which  water  is  heated 
by  surrounding  steam.  The  water  to 
be  heated  does  not  come  into  contact 
with  the  steam  and  is  therefore  not 
contaminated  with  oil  or  other  impuri- 
ties suspended  therein.  The  cylindrical 
shell,  concave  bottom  and  convex  head 
are  made  of  open-hearth  boiler-plate 
steel,    or    cast-iron,    as    specified.      The 


-i- 


ARRANGEMENT    OF    COILS    IN    FEED-WATER 
HEATER 

side  of  the  shell  is  provided  with  an 
extra  large  inspection  door  of  steel 
having  the  same  radius  as  the  shell. 
The  manifolds,  which  are  alike  at  inlet 
and  outlet,  are  made  of  cast  iron  or 
bronze  of  a  segmental  type  that  per- 
mits a  smooth  flow,  and  are  in  con- 
tact with  the  shell  only  at  the  side 
where  the  connections  are  made.  The 
coils  are  made  of  seamless  drawn  cop- 
per, are  interchangeable,  and  have  a 
i  eiical  form,  which  relieves  the  joints 
of  practically  all  strain.  Being  cor- 
rugated in  section,  the  coils  present  a 
large  amount  of  surface  for  heat  trans- 
fer. The  helical  form  also  permits  a 
large  amount  of  heating  surface  in  a 
small  space  and  yet  permits  free  cir- 
culation of  the  steam.  The  heater  is 
manufactured  by  the  Whitlock  Coil 
Pipe  Company  of  Hartford,  Conn.,  for 
Row  &  Davis,  Engineers,  Inc.,  90  West 
Street,  New  York  City. 


Outdoor  Meter-Houses 

tfetei    bOU   e     each   containing  a 
hour  meter  with  calibrating  and  testing 
terminals  mounted  on   a  e,  two 

current    transformers,  and    for   highei 

Voltages,  two  voltage  transformei    .  ai<- 

manufactured  by  the  Westinghouse 
Electric  .Manufacturing  Company  of 
East  Pittsburgh,  one  type  of  which  is 
shown  in  the  accompanying  illustration. 
The  standard  meter-houses  are  con- 
structed of  steel  and  are  designed  for 
mounting  on  poles,  walls,  or  towers.  A 
large  steel  door  permits  ready  accetl 
for  reading  or  calibrating  the  meter. 
All  internal  wiring  from  the  inlet  to  the 
outlet  bushings  is  completed  before  the 
equipment  leaves  the  factory,  so  the 
only  wiring  necessary  to  place  the  me- 
ter-house in  service  is  to  make  the  ex- 
ternal connections  to  the  power  lines. 
Low  cost  and  the  ease  with  which  the 
houses  may  be  transported  to  any  local- 
ity, and  installed,  are  the  chief  advan- 
tages of  the  portable  meter-house. 
Standard  outdoor  meter-houses  of  the 
type  illustrated  are  manufactured  in 
sizes  suitable  for  currents  up  to  800 
amp.  and  for  pressures  up  to  7500  volts, 
both  single-phase  and  polyphase,  25  and 
60-cycle  circuits.    Equipments  for  high- 


PORTABLE     WEATHERPROOF     METER-HOUSE 
FOR  OUTDOOR  SERVICE 

tension  transmission  lines  are  often 
housed  in  a  similar  manner,  the  casing 
being  equipped  with  a  separate  oil  com- 
partment for  the  transformer,  choke 
coils,  and  high-tension  outdoor  termi- 
nals. 
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Self -Aligning  Ball  Bearing 
Installation 

Two  distinct  operations  are  per- 
formed in  two  seconds  by  the  machine 
shown  in  the  accompanying  illustration 
that    is    used    for    making    paper    con- 


PAPER    CONTAINER    MACHINE    WITH    BALL 
BEARINGS 

tainers.  As  there  are  continual  vibra- 
tions and  stresses  due  to  wide  varia- 
tions in  the  materials  fed  into  the  ma- 
chine, it  is  essential  to  use  self-align- 
ing ball  bearings.  The  dies  are  made 
and  standardized  for  materials  0.03  in. 
thick.  However,  it  is  common  occur- 
rence to  pass  through  the  machine  ma- 
terial varying  from  0.023  in.  to  0.045 
in.,  since  the  results  are  the  same  as 
with  the  standard  thickness,  due  to  the 
self-aligning  ball  bearings.  As  may  be 
readily  seen,  it  is  essential  that  flex- 
ibility be  obtained  through  these  bear- 
ings. The  bearings  used  are  manufac- 
tured by  the  S  K  F  Ball  Bearing  Com- 
pany, Hartford,  Conn. 


Portable  Sewing  Machines 

The  Western  Electric  Company  of 
New  York  has  recently  completed  its 
line  of  portable  sewing  machines,  con- 
sisting of  three  types — vibrator,  rotarv 
and  automatic.     Each  type  has  a  small 


MOTOR-DRIVEN  SEWING  MACHINE 

electric  motor  fastened  permanently  to 
the  head.  The  motor  will  operate  on 
either  alternating  or  direct-current  en- 
ergy and  has  a  foot  control  that  gives 
any  desired  speed.  The  vibrator  type 
makes    use    of    the     principle    of    the 


vibrating  shuttle  and  is  equipped  with 
an  automatic  tension,  an  automatic 
stitch  regulator  and  other  desirable 
features.  The  rotary  type  differs 
from  the  vibrator  in  that  it  has  a  ro- 
tating bobbin,  is  geared  higher,  and 
runs  one-third  faster.  The  automatic 
type,  shown  herewith,  is  also  known  as 
the  single-thread  machine.  It  pro- 
duces a  chain  stitch  without  a  bobbin. 


Automatic  Regulator  for 
Pulpwood  Grinders 

The  automatic  pressure  regulator  for 
pulpwood  grinders  shown  in  the  ac- 
companying illustration  has  been  de 
veloped  by  the  Westinghouse  Electric 
&  Manufacturing  Company  of  East 
Pittsburgh.  Among  the  numerous  ad- 
vantages claimed  for  this  regulator 
are:  Prevention  of  peak  load  charges 
and  overload  on  motors;  elimination  of 
underloads,   so  that  motors   may  oper- 


REGULATOR     THAT     AUTOMATICALLY     PRE- 
VENTS PEAK-LOAD  CHARGES  ON 
PULPWOOD    GRINDERS 

ate  at  practically  100  per  cent  load  fac- 
tor, and  an  increase  in  the  production 
of  groundwood  with  improvement  in 
quality  and  uniformity  of  the  pulp.  It 
causes  a  reduction  in  the  amount  of 
splinters  or  "shives"  and  in  the  amount 
of  short  fiber  carried  away  in  the  white 
water,  is  foolproof,  and  can  be  adjusted 
to  control  the  grinder  load  only  or  the 
entire  mill  load.  This  causes  a  sec- 
ondary relay  or  magnetic  switch  to 
operate,  thereby  energizing  one  of  the 
solenoids  of  an  hydraulic  regulator 
valve.  The  core  of  the  solenoid  then 
raises,  admitting  hydraulic  pressure  to 
the  upper  end  of  the  cylinder  and  sub- 
sequently opening  the  balanced  reg- 
ulating valve.  This  allows  an  increase 
in  pressure  in  the  grinder  cylinders,  in- 
creasing the  load  on  the  motor  driving 
the  grinders. 

When  the  electric  load  has  reached 
the  point  for  which  the  primary  relay 
is  set,  the  primary  circuit  is  broken, 
causing  the  secondary  relay  to  break 
the  secondary  circuit.     The  core  of  the 


solenoid  then  drops,  forcing  the  pilot 
valve  piston  to  the  lower  position  and 
preventing  the  admission  or  escape  of 
water  from  the  hydraulic  cylinder. 
Consequently,  the  piston  of  the  hydrau- 
lic cylinder  is  locked  in  ihe  exact  posi- 
tion it  occupied  when  the  pilot  valve 
closed. 

If  the  load  should  increase  above  the 
point  for  which  the  primary  relay  is 
set,  the  other  switch  of  the  secondary 
relay  would  close,  energizing  the  other 
solenoid  and  opening  the  other  pilot 
valve.  Under  these  conditions  pressure 
is  applied  to  the  lower  end  of  the  hy- 
draulic cylinder  through  one  of  its  ports 
and  water  is  discharged  from  the  up- 
per end  of  the  cylinder  through  its 
other  port.  Thus  some  of  the  pressure  is 
applied  to  the  grinder  pockets  and  con- 
sequently the  load  on  the  grinder  motor 
are    reduced. 


Solderless  Grounding  Devices 

The  Fargo  Manufacturing  Company 
of  Poughkeepsie,  N.  Y.,  has  recently  de- 
veloped several  types  of  grounding  de- 
vices which  are  shown  in  the  accom- 
panying illustrations.  At  the  left  is 
a  ground  device  consisting  of  a  ground 
point  which  has  a  standard  pipe  thread 
that  may  be  screwed  into  the  end  of  a 
pipe  of  any  desired  length.  The  cap  has 
a  solderless  connection  which  can  be 
easily  removed  for  testing  the  ground 
and  can  be  replaced  after  the  tests  have 
been  completed.  Another  type  of  ground- 
ing device  developed  by  this  company 
consists  of  a  ground  point  for  the  lower 
end  of  the  pipe  a  cone-shaped  cap  and 
a  bushing  to  be  placed  on  the  upper  end 
of  the  pipe  to  support  the  cone.  After 
the  wire  is  placed  in  the  cone,  the  cap  is 
screwed  to  the  pipe  and  a  cold-weld  con- 
nection is  made  which  can  easily  be 
removed  for  testing  purposes.  At  the 
right    is    a    ground    connection    that    is 


TWO   TYPES   OF   SOLDERLESS   GROUNDING 
DEVICES 

especially  designed  for  making  connec- 
tions to  watei  pipes  in  buildings  as  is 
sometimes  required  for  electric-light 
and  telephone  service.  This  form  of 
ground  fits  snugly  around  the  pipe  and 
forms  a  solderless  cold-weld  connection. 
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LEWIS  1   ROTH  COMPANY  has  changed 
ii  ..in     ::  i  i     I  lenckla     Building, 
Phllarielpl  i  i,   Pa  .  to  L012   Liberty   Building, 
Philadelphli 

i  hi  DE  i.  w  \i.  BTB  \\l  TURBINE 
COMP  \\^  .    Ti  .in. mi.    \.   .1  .    in. nun. i< 

and     helical     rediieti  >n 
announce    th>'  opening   "t    a    district 
office  in  the  Smith   Building,   Seattle, 
Wash.,  In  charge  of  William   Pullen. 

in  'Mi:  SPECIALTY  M  \M  F  \<  "n  RING 
COMPANY  has  changed  Its  nam.-  t<>  the 
Mom.'  Specialtj   Company, 

THE  CEN  n:  \i.  C<  >NSTR1  CTION  COR- 
PORATION of  Harrlsburg,  Pa.,  has  ac- 
quired the  business  and  property  of  the 
Central  Construction  &  Supplj  Company, 
This  corporation  Is  equipped  i<>  design  and 
construct  manufacturing  plants,  power 
plants,  railroad  terminals  and  construction 
projects  generally.  The  officers  arc:  George 
i>.  Tripp,  president,  formerly  vice-president 
United  Gas  &  Electric  Engineering  Corpora- 
tion: Joseph  ii.  O'Brien,  vice-president, 
formerly   managing  engineer   Westinghouse, 

Church,     Kerr     &     Co.;     Charles     lv     Covert. 
secretary    and    treasurer,    formerly    treasurer 

of  the  Central  Construction  &  Supplj    Com- 
pany. 

M  SARBINSKY,  formerlj  city  electri- 
cian and  secretary  of  the  department  oi 
public  utilities  of  the  city  of  Cleveland, 
has  opened  an  office  as  consulting  electrical 
engineer  in  the  Citizen'  Buildings,  Cleve- 
land. Ohio,  Mr.  Sarbinsky  was  recently 
president  of  the  Service  Electrical  Company, 
an  electrical  contracting  concern  of  Cleve- 
land, and  has  since  then  been  engaged  in 
preparing  plans  and  specifications  for  elec- 
trical installations  in  buildings,  subways, 
bridges,  hotels,  etc.  Mr.  Sarbinsky  would 
like  to  receive  catalogs  and  be  placed  on 
the  mailing  list  of  manufacturers  of  such 
electrical  equipment  as  Is  used  in  power 
houses,  line,  railway,  and  underground  con- 
struction, in  addition  to  that  In  building  in- 
stallations. 

THE  ESTERLINE  COMPANY  announces 
the  appointment  of  .lames  c.  Biddle  as 
district  sales  agent  for  Esterline  efficiency 
instruments  for  the  state  of  New  Fork  and 
the  New  England  States,  with  the  prin- 
cipal office  for  this  territory  at  90  West 
Stieet.  New  Fork  City.  The  home  office 
of  James  G.  Biddle,  1211  Arch  Street,  Phila- 
delphia, I 'a.,  has  for  a  number  of  years 
been  the  sales  agent  of  the  Esterline  Com- 
pany in  eastern  Pennsylvania  and  New 
Jersey,  which  is  to  he  continued.  This  ar- 
rangement is  the  result  of  the  increased 
business  of  the  Esterline  Company  in  the 
New  York  and  New  England  territory  and 
will  result  in  increased  facilities  for  han- 
dling the  business  in  territory  contingent 
to  Xew  York.  The  New  York  office  is  iti 
charge  of  H.  H.  Sticht,  resident  sales  engi- 
ne.r 

C.  O.  HALL,  147  West  Thirty-fifth  Street. 
New  York  City,  Xew  York  representative 
of  the  Peerless  Electric  Company  and  the 
Kimble  Electric  Company,  has  recently  se- 
cured the  Eastern  representation  for  the 
polyphase  motors  manufactured  by  the 
Howell  Electric  Motor  Company  and  ven- 
tilating fans  manufactured  by  the  Batter- 
man-Truitt    Company   of   Chicago. 

H.  W.  JOHXS-.MA.WIIJ.K  COMPANY'S 
Louisville.  Kv..  branch  will  be  located  after 
March  15  at  the  corner  of  Fourth  Avenue 
and  Guthrie  Street. 

B.  J.  GRIGSBY  has  associated  himself 
with  the  Anderson  Electric  Specialty  Com- 
pany, 562-564  West  Vim  Buren  Street. 
Chicago,  and  will  take  his  position  as  vice- 
president  and  general  manager  early  in 
March.  Mr.  Grigsby  was  managing  direc- 
tor of  the  Benjamin  Electric,  Ltd..  London, 
England,  from  the  date  of  its  organization 
in  190s  until  he  resigned  in  December  last 
to  return  to  the  United  States. 

THE  ROTO  COMPANY,  Hartford.  Conn., 
announces  that  J.  D.  Cherry  has  been  ap- 
pointed to  the  position  of  sales  manager. 
Mr.  Cherry  is  now  in  charge  of  sales  of 
Roto  tube  cleaners.  For  a  number  of  years 
he  has  been  selling  steam  and  fuel  economy 
devices  over  a  large  territorv  in  the  middle 
West 
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MORAN  &  HASTINGS  TO  MAKE  NEW 
i'i  vn  RES  Beginning  March  1,  1917,  the 
Raymo  fixtures  which  were  formerlj  mar- 
keted bj  John  l '  Raj  mond  will  be  manu- 
1.1.1  urea  exi  old  by  I  he   Moran 

,\     1 1  1   1  in-       Manufacturing    <  lompam  ,     1  >'• 
Washington  Street,  Chicago.     John  1> 
Raj  mond   will   be  associated   with   thl 
cei  n    in   handling   the    Raj  mo   products  and 

other     Specialties     I II  a  1 1  U  f :  I  e  III  I'ei  I      b\       It 

THE  WASHINGTON   PIPE  &   FOUNDRY 

COMPANY,    Taenia.    Wash   .    ma  n  II  fad  ur, -is 

..I  machine  banded  and  continuous  wooden 
-  tave    pipe,    announces    th<    opening 

eastern     office     in     New      York     Cltj     at     3904 

Woolworth   Building. 

WASATCH  OZOKERITE  COMPANY, 
Soldier  Summit,  Utah,  contemplates  a 
change    In    method    of    treatment    of   crude 

material.        A      new      plant      Will      be     erected 

v,  bicii    is   expected    to   handle    1000   I 

crude  ozokerite  per  day.  Ozokerite,  which 
is  used  extensively  In  the  manufacture  of 
insulators,  was  formerlj  Imported  almost 
entirely  from  Austria.  The  war  has  cut  off 
this  supply  and  the  American  material  is 
now  being  used.  This  Utah  deposit  is  the 
only  known  commercial  deposit  of  ozokerite 
in  the  United  States  and  there  is  every 
reason  to  believe  that  even  after  the  war 
the  American  product  will  be  able  safely 
to  compete  In  the  domestic  market  with  the 
Austrian    product. 


New  Incoiporalions 


METERS. —  Alternating  -  current  watt- 
hour  meters,  single-phase  and  polyphase, 
are  described  in  Bulletin  No.  4(1  recently 
issued  by  the  Sangamo  Electric  Company 
of  Springfield,  111.  This  bulletin  supersedes 
Bulletin    No.    40. 

AMPERE-HOUR  METERS.— Bulletin  No. 
45,  descriptive  of  Sangamo  ampere-hour 
meters,  has  been  prepared  by  the  Sangamo 
Electric  Company  of  Springfield,  111.  This 
bulletin  supersedes  Bulletin   Xo.   36. 

WIRE  ROPE.— John  A.  Roebling's  Sons 
Company,  Trenton.  X  .)..  is  distributing  a 
bulletin   on    its  standard    wire   rope. 

AIK  STATION.— The  Black  &  Decker 
Manufacturing  Company,  Baltimore,  Md., 
is  distributing  an  illustrated  leafl°1  descrip- 
tive of   its    Lectroflater    Free   Air   Station. 

LIGHTING  PLANT.— The  Main  Electric 
Manufacturing  Company  of  Pittsburgh. 
Pa.,  is  distributing  a  large  four-page  folder 
descriptive  of  its  complete  line  of  electric 
lighting  and   power  plants. 

VERTICAL  ALTERNATORS.  —  "Bank 
Your  Water  Power"  is  the  title  of  a  care- 
fully prepared  and  well-il'ustrated  bulletin 
r  cently  issued  bj  the  Electric  Machinery 
Company  of  Minneapolis,  Minn.  This 
bulletin  describes  particularly  an  efficient 
type  of  '"sta'lation  for  waterpowers  of  low 
head.  The  vertical  alternator  is  direct- 
connected    to   a    vertical    waterwheel. 

EVAPOR  VTORS.  -The  Griscom-Russell 
Company,  90  West  Street.  Xew  Yrork  City. 
Ins  preoared  bulletin  No.  311,  descriptive 
of   its   Reilly   submerged   type   evaporator. 

CONNECTORS  -The  Fargo  Manufactur- 
ing Company  of  Poughkeepsie.  X.  Y.,  has 
recently  issued  two  bulletins  descriptive  of 
its  solderless  connectors  and  grounding  de- 
vices. 

MOTOR  TRUCKS.— "Motor  Trucks  of 
America"  is  the  title  of  the  1917  volume 
issued  by  the  Truck  Tire  Department  of 
the  B.  F.  Goodrich  Company  of  Akron. 
Ohio.  This  book  treats  the  subject  of 
lengthening  the  life  of  the  motor  truck. 
This  volume  will  be  of  help  to  everyone 
interested  in  motor  trucks. 

CHEMICAL  APPARATUS.— The  J.  P 
Devine  Company  of  Buffalo.  X.  Y.,  has  re- 
cently issued  miniature  Bulletin  No.  105, 
descriptive  of  Devine  Apparatus  for  the 
Chemical  and  Allied  Industries.  This  cov- 
ers complete  chemical,  color  and  dvestuff 
plants,  evaporating,  concentrating  and  drv- 
ing   equipment. 
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THE     MARDELV  \     ELECTRIC    H     i:.N 
GINEEHING    COMPANY     ..1     1  >ov<  r,     Del  , 
ha      been   charten  d    bj    1  ia  nl<  I  o     11 
"i      Wilmington,     I  >el,  ,     .la mew     1 '      | 
Roberl    M     P.    Kenton   and   John    B,    Hutton 
"i    1  >over,   1  »el.  .    L    LeRoj    Grltzen  of   Baltl- 
re,  Aid.,  ami  i-'i  .mi,  < '.   Bancroft  ol  <  lam- 
den,    1 "  1      The    companj     Is    capitalized    al 
I  1  50,000    and    propoi  ■ 
lirhi  Ing  plants. 

THE      BONNELL      ELECTRIC      M 
FACTORING  COMPANY  of  New    York,  x 
v.   has   been   Incorporated   by    R,    Wellman, 

I  I       F.    and     W,     A.     Home  11         'Ih.     COmp 

capitalized  at  $60,000,  and  propo  es  to  do 
a    general   contracting   business,   .!•■. 

THE    WHITESIDE    MANUFACTURING 

'  !(  'M  PANY    of   Xew    York,    N.    5 
Incorporated  with  a  capital  stock  of  180,000 

to  manufacture  and  deal  in  surgical,  elec- 
trical,   chemical    and     scientific 

ials,   etc.      The   Incorporate 
Sampler,    J.    a.    Anger   and    a.    J.    Summer, 
302  West    103d  Street,  New  York.   ,\     J 

THE     ELECTRICAL    TESTING     LABO 
RATORY    of    Xew    York.    x.    jr.,    hai 
articles    of    Incorporation     with    a     capital 
stock  of  {10,000  to  do  a   genera]   electrical 
contracting     business.     The      Incorporators 
arc:  T.   p.  Gorman,   W.  Townley  and  3.   F 
Burns,    Jr.,    liio    Flushing    Avenue,    A 
X.    ST. 

THE  GREELEY  ELECTRIC  COMPANY 
of  Brooklyn,  X.  Y.,  has  been  chartered  by 
C.  W.  Hageh,  E.  E.  Higbee  and  W.  J.  Kil- 
loch,  630  Bast  Fourth  Street,  Brooklyn, 
N.  Y.  The  company  is  capitalized  at 
$5,000,  and  proposes  to  manufacture  and 
deal  in  electric  fixtures,  telegraph,  tele- 
phone supplies,  etc. 

THE  ALLIED  ENGINEERING  COM- 
I'AXY  of  Xew  York,  X.  Y.,  has  been  char- 
tered with  a  capital  stock  of  $10,ooii  bv  M. 
Rettig,  L.  F.  Ditthoefer  and  A.  \ 
Wohlauer,  400  West  150th  Street,  New 
York,  X.  Y.  The  company  proposes  to 
manufacture  and  deal  in  electric  lighting 
fixtures   and   equipment. 

DANIEL  R.  DOUGLAS  &  CO.  of  New 
York,  N.  Y..  has  been  incorporated  by  A.  E. 
and  D.  R.  Douglas  and  A.  P.  Sheridan.  136 
Liberty  Street.  Xew  York,  X.  Y.  The  com- 
pany is  capitalized  at  $15,0(111,  and  proposes 
to  manufacture  and  deal  in  pipe,  boiler  cov- 
ering and  insulating  materials. 

THE  MECHANICS'  ELECTRIC  SERV- 
ICE COMPANY  of  Chicago  111.  has  been 
chartered  with  a  capital  stock  of  $1,000 
by  s.  A.  Rolf,  O.  E.  Peterson  and  A.  E. 
Stein. 

THE      TULSA       (OKLA.)       ELECTRIC 

SHOP  has  been  incorporated  by  David 
Evans?,  G.  E.  Williams  and  R.  L.  Emler. 
The  company  is  capitalized  at  $10,000,  and 
proposes  to  manufacture  electrical  ap- 
pliances. 

THL  SUPERIOR  ELECTRICS  of  Pem- 
broke. Ont  .  has  been  chartered  with  a  cap- 
ital stock  of  $100,000,  to  manufacture  elec- 
trical machinery,  etc.  The  incorporators 
are:  John  H.  Reeves,  Leonard  S.  Mackie. 
.lames   R.    Lockhart  and  others. 

THE  WILLIAM  SLATER  ELECTRICAL 
COMPANY  of  Memphis,  Tenn..  has  been 
incorporated  by  W.  Slater.  Y.  Siater,  K.  S. 
Cooper  and  J.  L.  McRee.  The  company  is 
capitalized  at  $10,000,  and  proposes  to  do  a 
general    electrical    business,    steam    heating. 

etc. 

THI0  T.  F.  KEEGAN  ELECTRIC  COM- 
PANY of  Lewiston,  Me.,  has  been  incor- 
porated with  a  capital  stock  of  $10,000  to 
do  a  general  manufacturing  business.  The 
officers  are  T.  F.  Keegan,  president  and 
treasurer,  and  W.  H.  Clifford,  clerk,  both 
of   Lewiston. 

THE  PEERLESS  LIGHT  COMPAXY  of 
Portland,  Me.,  has  been  incorporated  by 
Albert  F  Jones.  T.  L.  Croteau,  P.  B.  Drew. 
A.  B.  Farnham  and  George  S.  Soule  of 
Portland.  Me.  The  company  is  capitalized 
at  $500,000  and  proposes  to  manufacture 
and  deal  in  gas  and  electric  lamps,  fixtures, 
devices,   equipment,  etc. 

STINSON  &  GOLTLD,  IXC.  of  Buffalo. 
X.  Y..  have  filed  articles  of  incorporation 
with  a  capital  stock  of  $10,000.  to  manu- 
facture storage  batteries,  electric  machin- 
erv  and  auto  equipment.  The  incorporators 
are:  R.  H.  Temnleton.  C.  F.  Gould  and  J. 
E  Stinson,  27  Dorchester  Road,  Buffalo. 
X    Y. 


March  10,  1917 


ELECTRICAL     WORLD 


493 


New  England 


AUGUSTA,  ME. — The  Central  Maine 
Power  Company  has  petitioned  the  State 
Legislature  for  authority  to  purchase 
plants,  franchises,  etc.,  suhject  to  the  ap- 
proval of  the  Public  Service  Commission,  of 
Hath  &  Brunswick  Light  &  Power  (  'ompany, 
the  Penobscol  Bay  Electric  Company,  the 
Waldoboro  Water  &  Electric  Light  &  Power 
Company,  the  Hartland  Electric  Light  & 
Power  Company,  the  Union  Light  &  Power 
Company,  the  Newport  Light  &  Power 
Company  and  the  Wicasset  Electric  Light 
Company. 

RAYMOND,  N.  H.— The  Raymond  Elec- 
tric Company  has  purchased  a  watte  power 
site  about  1  mile  distant  from  the  present 
steam  plant,  and  contemplates  the  construc- 
tion of  a  concrete  dam  and  power  house. 
The  initial  installation  will  include  a  200-hp. 
water  wheel  and  generator.  C.  F.  Gardner 
is  manager. 

GRANBY,  VT. — The  property  of  the 
Granby  Municipal  Lighting  Company  is  re- 
ported to  have  been  purchased  by  Charles 
II.  Thompson  of  Montpelier  and  associates, 
who  have  formed  a  company  to  be  known 
as  the  Vermont  &  Quebec  Power  Company. 
Preparations  are  being  made  to  connect  the 
Granby  plant  with  the  one  controlled  by  the 
same  parties  at  Richford,   Vt. 

BOSTON,  MASS.— Among  the  improve- 
ments contemplated  by  the  Edison  Elec- 
tric Illuminating  Company  of  Boston  are 
included  the  erection  and  equipment  of  two 
substations  and  the  installation  of  two 
30,000-kw.  generators  in  the  main  power 
station    at    L   Street. 

CHICOPEE,  MASS.— The  Board  of  Elec- 
tric Light  Commissioners  contemplates  the 
erection  of  new  3750-kva.,  outdoor  substa- 
tion to  connect  with  the  transmission  line 
of  the  Turner  Falls  Power  &  Electric  Com- 
pany. Some  changes  are  being  made  to  the 
street-lighting    system. 

PALL  RIVER,  MASS.— Plans  are  being 
considered  by  the  Fall  River  Electric  Com- 
pany for  extensions  to  its  plant  this  sum- 
mer, which  will  include  the  installation  of 
a  6250-kw.,  General  Electric  turbo-gene- 
rator. During  the  year  a  66,000-volt, 
double-circuit,  steel-tower  transmission  line 
will  be  erected  connecting  the  steam  plant 
of  the  company  with  the  transmission  lines 
of  the  New  England  Power  Company  at 
East  Providence,  R.  I.  A  substation  will 
be  erected  on  the  Taunton  River,  which  will 
be  equipped  with  three  5000-kva.  trans- 
formers. The  company  is  also  considering 
an  extension  of  its  lines  to  Dighton,  10 
miles   distant. 

WEBSTER,  MASS. — The  installation  of 
an  ornamental  lighting  system  in  the  busi- 
ness district  is  under  consideration.  The 
street-lighting  service  is  supnlied  by  the 
Webster  &  Southbridge  Gas  &  Electric  Com- 
pany of  Webster.  H.  S.  Shaw  is  manager 
of  the  company. 
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AUBURN,  N.  Y.— The  Empire  Gas  & 
Electric  Company  is  planning  to  install  a 
2000-kva.  synchronous  condenser  at  its 
power  station  in  Auburn  and  also  at  its 
plant  in  Geneva.  Ten  three-phase  auto- 
matic-feeder regulators  will  be  installed  in 
the  substation  and  a  water  power  will  be 
developed  (about  500  kw.)  on  the  Canan- 
daigua  Outlet  at  Lyons.  L.  C.  Reynolds  is 
general   superintendent. 

BROOKLYN  N.  Y. — Bids  will  be  received 
by  Robert  Adamson.  fire  commissioner, 
Eleventh  Floor.  Municipal  Building,  New 
Fork  City,  until  March  14,  for  furnishing 
and  installing  one  8-section,  80-eell  storage 
batterv  for  engine  house  No.  217,  borough  of 
Brooklyn.  Blank  forms  and  further  in- 
formation may  be  obtained  at  the  above 
office. 

DUNDEE.  N.  Y.— Edward  L.  Bailey, 
owner  of  the  local  electric-light  plant,  is 
gradually  extending  the  electrical  service 
throughout  the  township  of  Starkey  Town- 
ship, reaching  the  small  communities  and 
summer  colonies  at  Seneca  Lake  and  inter- 
mediate farms  and  vineyards.  The  pur- 
chase of  energy  from  the  Elmira  Water, 
Light  &  Railroad  Company  or  the  Taylor 
Chemical  Company,  which  has  a  large  hy- 
droelectric development  on  the  Keuka 
River,  between  Penn  Yan  and  Seneca  Lake. 
about  10  miles  distant,  is  under  considera- 
tion. 

FORT  ANN.  N.  Y.— Bids  will  be  received 
by  the  Board  of  Trustees  of  Fort  Ann,  until 
March  15  for  construction  of  water  works 
system,  including  mechanical  gravity  plant, 
pumping  station  and  equipment,  and  250 
tons  of  6-in.  and  8-in  cast-iron  pipe. 
Charles  E.  Perry.  36  State  Street,  Albany. 
N.   Y.,   is  consulting  engineer. 

FRANKLIN.  N.  Y.— The  Delaware  & 
Otsego  Light  &  Power  Company  is  contem- 
plating the  erection  of  an  electric  transmis- 
sion   line   to   Meridale.    through    the   village 


of  Treadwell,  a  distance  of  about  11  miles, 
and  it  may  also  build  a  line  to  Sidney  Cen- 
ter, a  distance  of  5  miles.  H.  D.  Mackey  is 
manager. 

MECHANICSVILLE,  N.  Y.— The  capital 
stock  of  the  llalfmoon  Light,  Heat  & 
Power  company  has  been  increased  from 
$75,000  to  $150,000,  the  proceeds  to  be  used 
tor  expansion  to  business. 

MOW  YORK,  N.  Y.— The  Sixth  Avenue 
Association  is  considering  the  feasibility 
of  using  the  elevated  railroad  structure  for 
street-lighting  purposes. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  Robert  Adamson,  fire  commis- 
sioner, ICleventh  Floor,  Municipal  Building, 
New  York  City,  until  March  14,  for  fur- 
nishing 1500  terminal  boxes  for  fire  alarm 
posts.  Blank  forms  and  further  informa- 
tion   may    be   obtained   at   the   above   office. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  Robert  Adamson,  fire  commissioner. 
Eleventh  Floor.  Municipal  Building,  New 
York  City,  until  March  16,  for  furnishing 
three  portable  insulation  testing  outfits. 
Blanks,  forms  and  further  information  may 
be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y. — Application  has  been 
made  to  the  Public  Service  Commission  by 
the  Interborough  Rapid  Transit  Company, 
165  Broadway,  for  permission  to  issue 
$16,436,000  in  bonds,  the  proceeds  to  be 
used  as  follows:  For  alterations  in  power 
plants,  $2,391,000;  extensions  and  equipment, 
$2,533,000,  ani  for  third-track  installation 
and  equipment,   $10,444,000. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  Robert  Adamson,  fire  commissioner, 
eleventh  floor,  Municipal  Building,  New 
York-.  N.  Y.,  until  March  13.  for  furnishing 
and  installing  subsidiary  pipes  and  install- 
ing- fire  alarm  nosts  from  Eighty-Second 
Street  to  Fort  George  Avenue,  in  the  bor- 
ough of  Manhattan.  Blank  forms  and  fur- 
ther information  may  be  obtained  at  the 
above  office. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Department  of  Charities, 
tenth  floor,  Municipal  Building,  New  York 
City,  until  March  21  for  furnishing  mate- 
rial and  installing  fire  signal  systems  in  the 
various  groups  of  buildings  under  the  juris- 
diction of  the  Department  of  Charities. 
Blank  forms  and  further  information  may 
be  obtained  at  the  office  of  Porter  &  Him- 
melwright.  engineers.  Fifth  Avenue  Build- 
ing. New  York  City,  where  plans  and  sneci- 
tira  tions  may  be  seen.  John  A.  Kingsbury 
is   commissioner. 

ROCHESTER,  N.  Y. — Tentative  plans  are 
leine  prepared  by  the  Buffalo.  Rochester  & 
Pittsburgh  Railway  Company  of  Rochester 
with  a  view  of  constructing  a  power  house, 
machine  shop,  blacksmith  shot),  storehouse, 
coaling  station  and  additions  to  roundhouse, 
which  if  carried  out  will  involve  an  expendi- 
ture of  about  $200,000. 

TOMPKIXSVILLE.  N.  Y.— The  electric 
plant  of  the  Tompkinsville  Electric  Light 
&  Ice  Company  was  recently  destroyed  by 
Are,  causing  a  loss  of  about  $S  000.  Ar- 
rangements are  being  made  for  tenmorary 
service  and  also  for  rebuilding  the  plant. 

AXiLENTOWN,  PA. --Extensive  improve- 
ments are  being  made  to  the  transmission 
system  and  distributing  lines  of  the  Lehigh 
Valley  Transit  Company  over  the  entire 
svsteni  fr-im  Phi'a  delnhia  to  Slatin<»ton 
About  $110, con  has  been  expended  and  tne 
cos!  of  "'"  ">oposed  work  is  estimated  at 
about    $200,000. 

FTAZLETON,  PA.— The  Harwood  Electric 
Company  is  contemplating  installing  an 
electric  lighting  system  in  C'onyngham  near 
Hazleton. 

HAZLETON.  PA.— The  Harwood  Elec- 
tric Company  is  negotiating  with  different 
municipalities  in  this  vicinity  for  the  in- 
stallation of  electric  distributing  system. 
The  company  proposes  to  supply  electrical 
service  to  all  towns  and  cities  within  a 
radius  of  25  miles. 

HEREFORD,  PA.— A  comnany  is  being 
organized  by  A.  R.  Ward  and  W.  II.  Schu- 
bert to  simply  electrical  service  in  Here- 
ford  and  Washington   Townships. 

LANCASTER,  PA  -  The  Edison  R'ecMc 
Company  is  contemplating  extending  its 
transmission  lines  from  a  point  near  Lititz 
to  Mount  Hope. 

MARCUS  HOOK.  PA.— The  Oongoleum 
Company  is  considering  the  erection  of  a 
new  boiler  plant,  50  ft  bv  82  ft.,  at  its 
linoleum    factory,    to   cost   about    $10,000. 

Mll.I.KKSTOWN.  PA  —The  Perry  Elec- 
tric   Light,     Heat     &     Power    Company     of 


Newport    is    contemplating    the    Installation 
m   MlUerstown. 
PHILADEL1  lli.v    PA.     Tie-   Philadelphia 
&   Reading   Railroad  Companj    In.-  a. 
a   contract    to    P.    a.    Havi  mpany, 

845  North  Nineteenth  Street,  Philadelphia, 
for    the   erection    •■!    a    power    boos.-,    10    it 

bj      120     It.,    al     it.       I    "':il        Mills. 

PHILADELPHIA,     PA.-  being 

i  he  i  tureau  ot  Yards  and  Docks, 

Navy   Department,   Washington,   D.   C,   for 

onstruction     of    a     one    and     one-half 

story  machine  ami  electric  shop.   150  ft.  by 

500   i'  ,   ai    tie-   navy   yard,    Philadelphia,   to 

Lbout   $500,000 

PHILADELPHIA,  PA.— The  cost  of  the 
proposed  subways  and  elevated  lines  is 
placed  at  $90,000,000,  with  additional 
$14, 1,000  for  ne-es:ar>  operating  equip- 
ment. The  present  appropriation  of  $63,- 
000,000  is  to  be  used  for  construction  of 
subways,  delivery  loops  and  work  on  Prank- 
ford  elevated  road.  W.  S.  Twining,  754 
Bourse  Building,  is  director  of  transit  de- 
partment . 

HILADELPHIA,  PA.— Bids  will  be 
received   by   the   Director  of   Department  of 

Public  Works  and  the  Board  of  Trustees  of 
the  Free  Library  of  Philadelphia,  Room 
2(11.  Citj  Hall,  Philadelphia,  until  -March 
27,  for  erection  of  the  building  for  the 
Free  Library  of  Philadelphia  Bids  will  be 
received  lor  this  work  under  four  separate 
proposals  as  follows:  M)  For  the  entire 
work,  excepting  plumbing,  heating  and  ven- 
tilating work  and  the  electrical  work;  (2) 
plumbing  work;  (3)  heating  and  ventilat- 
ing work;  (4)  electrical  work.  Plans  and 
specifications  may  be  secured  upon  ap- 
plication to  Horace  Trumbauer,  architect, 
1  km;  Lankd  Ttitle  Building,  Philadelphia. 
The  amount  available  for  construction  of 
this  building    is    $3,050,000. 

POCOPSON,  PA. — Application  has  been 
made  to  the  Governor  of  the  State  of  Penn- 
sylvania by  C.  R.  Maguire,  J.  C.  Murtagh 
and  Herman  H.  Wilson  for  a  charter  for 
the  Pocopson  Township  Electric  Company 
for  the  purpose  of  supplying  electricity  for 
lamps,  heaters  and  motors  in  the  township 
«  i  Pocopson.  Townsend,  Elliott  &  Munson, 
715  Walnut  Street,  Philadelphia,  are  so- 
licitors. 

POTTSVILLE,  PA.— The  Philadelphia  & 
Beading  Railway  Company,  it  is  reported, 
is  planning  to  equip  its  system  from  Potts- 
ville  to  Schuylkill  Haven,  and  thence  to 
Reading,  a  distance  of  37  miles,  for  elec- 
trical operation.  The  cost  is  estimated  at 
$750,(1110. 

READING,  PA.— The  Reading  Engineer- 
ing works  is  reported  to  be  in  the  market 
lor  a  70  to  100-kw.,  three-phase,  60-cycle 
generating  unit,  consisting  of  a  generator 
and    steam   engine. 

SELLERSVILLE,  PA.— The  engine  house 
of  the  Rock  Hill  Industrial  Company,  near 
Sellersville,  was  recently  destroyed  by  fire. 

TILSONBURG,  PA.— Plans  are  being 
considered  bv  the  Canadian  Cereal  Com- 
pany for  equipping  its  mills  throughout 
for   electrical   operation. 

WAYNESBORO,  PA.— The  Waynesboro 
Electric  Bight  &  Power  Company  is  plan- 
ning to  extend  its  transmission  lines  to 
furnish  electrical  service  in  the  Buena  Vista 
Springs   district. 

WILKES-BARRE,  PA.— The  Public  Serv- 
ice Commission  has  given  its  approval  of 
the  franchise  granted  to  the  Wilkes-Barre 
Bight  Company;  also  of  the  five-year  con- 
tract  for  street -lighting  recently  awarded 
tin    company. 

5TEADON,  PA.— The  Theodore  Presser 
Company  of  Philadelphia  is  contemplating 
the  erection  of  a  power  station,  70  ft.  by 
7»i    ft.,    at    its    local    printing   plant. 

ELMER,  N.  .).— The  American  Railways 
Company  of  Wilmington.  Del.,  a  subsidiary 
National  Properties  Company,  is 
plannine  to  install  an  electric-lighting  sys- 
tem in  Elmer. 

GIBBSTOWN,  X.  .!. — The  Borough  Coun- 
cil is  considering  the  installation  of  a  street- 
lighting  system  between  Gibbstown  and 
Paulsboro.  A  proposition  to  acquire  the 
local  street-lighting  system  is  also  under 
consideration. 

[RVINGTON,  N.  J.— The  Town  Commis- 
sion is  considering  awarding  a  contract  to 
1 1 1 1 -  Public  Service  Electric  Company  for 
street-lighting  for  a  period  of  live  years. 
\n  appropriation  of  $14,000  has  been  made 
for  street-lighting. 

NEWARK.  X.  J.— Bids  will  be  received 
b\  the  Board  of  Freeholders  until  .March 
13  for  the  Installation  of  boilers  and  equip- 
ment at  Over  brook  Hospital,  Cedar  Grove. 
Plans  ami  specifications  are  on  file  in  the 
office  of  Runyon  &  Carey,  consulting  engi- 
neers.   845    Broad    Street.    Newark. 

TRENTON,  X  .1.— To  provide  for  the  in- 
stallation of  the  proposed  ornamental 
street  lighting  system  in  the  business  sec- 
tion, a  bill  has  been  introduced  in  the  legis- 
lature  authorizing  assessments   of  abutting 
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proiwrtj    holderi    profiting   bj    the   Improvi 

in. hi 

NEW  CA8TL]       OKI        ihe    pUnl    ol    the 

V\  utri     linpi  uvomenl     <  lompan) . 

Iiiclucl  pump    room    and 

BLUEFIl   i.i  i     \s      \   \      -I'l,,.     \|, ,,.,!.,,  i,,..n 
1  "«'  i"    <  '••ni|.  i  m     in    contemplal  mik    ox  ten 

irlng   the 
.Milium-  j .  .n.  i. in  .1-.  yet  definite  piai 
nol     i"  •  ii    di  i  Uletl    upon.       \i     the 

time    .in    88, voll     transmission    line,    16 

long,  i-  under  const i  uctlon,  Th< 
ii.i-     decided     to    er<  cl 
oil   transmission  line  at  oi  i 
k  i  N<  >\  \.  u  .   \  \      The  Installation  ol  .. 
10,000  hi>     turbine    with   condensers 
local   plant    is   under   consideration    i'\    the 

onsolidated    Light,    I  leal    A    Power   C 

panj  The  companj  is  now  erecting  a 
tension  transmission  line  from  Kenova 
to  [ronton,  IS  miles  long,  and  Is  alao  con- 
sidering: lll>'  installation  <>i  a  pumping  plain 
at  the  Big  Sand]    River. 

WHEELING,  W.  v\.  The  Wheeling 
Electric  Company  is  planning  to  ereci  a 
it  transmission  line  from  Wheeling 
to  Windsor,  a  distance  of  18  mlleB,  Borne 
time  tins  year,  a  86,000-voll  transmission 
line  from  Wheeling  to  Moundsvllle,  10  miles 
long,  is  now  being  erected  bj  the  i 
pany. 

WHEELING,     W.     \  \      The    Sunnyslde 
Electric  Company  Is  contemplating  the  ex 

tension  of  Its  86, -volt   transmission   line 

from  Dillonvale,  Ohio,  to  Amsterdam,  diiio 
a  distance  of  86  miles,  and  from  Palrporl 
to  Flushing,  oiiio.  ;i  miles.  The  companj 
win  probably  ereci  several  short  extensions 

Of    from    1    to    I    miles    in    length    to    furnish 

energy  to  the  coal  mines  In  the  district  it 
set  \ 

WASHINGTON,  D.  C-  Bids  will  be  re- 
ceived at  the  office  of  the  purchasing  agent 
of  the  Tost  Office  Department,  Washing- 
ton, D,  C,  until  March  28  for  furnishing 
electrical  supplies,  including  motors,  car- 
bons and  fuses,  duplicating  devices,  rubber 
goods,  computing,  mailing,  addressing,  open- 
ing, adding  (check  writing)  and  perforating 
machines,  time  recorders,  etc.,  as  they  may 
be  ordered  for  use  for  the  postal  service 
during  the  fiscal  year  beginning  July  1,  1!I1T. 
and  ending  June  30,  1918.  Blanks  "-for  pro- 
posal, with  specifications  and  instructions 
bidders,  win  be  furnished  upon  appli- 
cation to  the  purchasing-  agent. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department.  AVashington. 
D.  C,  until  March  21  for  furnishing  and 
installing  lighting  fixtures  in  the  United 
States  Post  Office  at  Aberdeen,  Wash.; 
Alliance.  Ohio;  Belton.  Tex.;  Douglas, 
Ariz.:  Grinnell,  Iowa:  Little  Falls.  Minn.; 
Maryville.  Tenn.;  Minden,  La.;  Xeenah, 
Wis.;  Redfield,  S.  D.,  and  St.  Petersburg, 
Fla.;  also  at  the  United  States  Post  Office. 
Custom  House  and  Courthouse  at  Corpus 
Christi.  Tex.,  in  accordance  with  plans 
and  specifications,  copies  of  which  may 
be  obtained  at  the  above  office. 

WASHINGTON,    D.    C— Bids   will   be   re- 
ceived at  the  Bureau  of  Supplies  and   Ac- 
counts,    Navy     Department,     Washington, 
D.    C.,   for  furnishing  at   the   various   navy 
yards   and    naval    stations   supplies   as   fol- 
lows:     Brooklyn.     N.     Y..     Schedule     7S8— 
166.000  ft.  of  telephone  cord,  520,000  ft    bell 
o'1^^   ,47'(l°„0      ft-      twin-conductor      wire: 
Schedule     784—125.000     ft.      rubber-covered 
single    wire:    Schedule   794—462    brass    lamp 
feeders.     Mare   Island,    Cal..    Schedule   802— 
Z64    brass    grease    cups;     Schedule    802—90 
Klinger   type   gauge   glasses.      Philadelphia, 
iTle'  Mle  7S6-93°0   Plug  fuses:    Sched- 
ule    ,S4— 200    seamless    steel     boiler    tubes 
Newport,  R.  I..  Schedule  778—150  afr  pres- 
sure   gages      120,000    ft.     fiber    rod    tubing 
Mare    Island     Cal..    and    Brooklyn.    NT 
Schedule    7..,— miscellaneous    steam    sirens' 
Wh«,stle£    etc-      Brooklyn.    N.    Y .   PhiladelJ 
Ph.a.     Pa       Schedule    787-5300  'steel     wfre 
casting     brushes.        Puget      Sound       \v,c 
Schedule    802-90    electric    sdderinr^roM 
Applications     for     proposal     blank"     should 
designate  the  schedule  desired  by  number 
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tl?2t?J\  caI,lta,,sts-  't  is  reported,  are  in- 
terested in  a  proposition  to  develop  a  water 
Ki,?1  8"VPere,  ira«-quette  River,  near 
isaldwin.     Options  have  been  secured  on  16 

£,  «L  ,  riVtr  Iandf  above  the  site-  as  well 
as  the  purchase  of  2  miles  outright,  it  is 
said,  have  been  secured  by  V  W  Afont- 
gomery  of  Reed  City. 

BENTON  HARBOR.  MICH.— The  Su- 
?^n>?r-,fteeI  CaftinS  Company  is  planning 
I  P.o'£  an  extension  to  foundrv.  140  ft 
SLit-  V'  an«  ex*Pects  to  purchase  a  10-ton 
electric  traveling  crane,  two  250-hp.  motors 
an  electric  furnace  and  an  air  compressor' 


ompany,  *  ,n  build  in  the 

"i '    i  »■•     lorj    p.ni.  i  n   and   offlci 

bu  ldlng ii.   bj    100  ii  .  .end 

null    POD  ii    bOU 

.    I:l  RK     OAK,      Mil  ii      Franchises     oava 

■  ranted    to   tin     i  mi.  d    1 .1.  eti  It    I  ! 

"'     Hui rect    I 

lllM  •  through   ■ .  vorul  low  m in  ( 'ulhoun 

»»d  llrunch  I  :uuntlc  •      Tin    companj    I 
Heekli  ,.i\    electrli 

Wthens,   Teki  i  mi   ol  her   \  Ills   i 

H"i.i.i  .  MICH  rians  are  being  consid- 
ered bj  lb.-  ( •,...  ,wer  .  lompuny  of 
1,11,11  to  supply  electi  Icll  \  In  ii..ik  under  a 
"'■'"■  i-                     i  i,.  u,,.  Independent   I 

'  ompanj    four  .-. .  ars  ago      The  anj     II 

'■  undersl I.   has  an  option  on   the   n..ih 

plant  ami  equipmi  nt. 

LOWELL,   .micii.     ii,, n.is  io  the  amouni 

",'    »*0, havi     been    voted    for   rebuilding 

the  municipal  electric  llghl   plant. 

PETOSKEY,  .micii  Extensive  Improve- 
contemplated  to  the  municipal 
electric  llg-hl  and  power  plain.  The  upper 
gam  li  '"  !"•  discontinued  and  the  water 
numed  to  the  lower  dams,  where  two  water 
"li.-eis  udi  i„.  installed. 

SPRINGPORT,     MICH.     The     installation 
oi   a   new   40-kw  .   direct-currenl    gem  rator 
this   >e..r   lor   the    municipal    • 
plant  is  under  consideration,     i.    r    Landan 
is  manager, 

i'  IYTON,    OHIO.— Plans  are    being  pre- 

fOr    construction    of    a     plant     for    the 

£ayton    Rubber    Manufacturing    Comi 

1  be   mam    building  will   he    I. Mi   n.    h\    B00   It 
one    Btpry.      The    power    plant     will   be    in    a 

separate  building. 

HlCKSYiu.K,  mini  The  local  svstem 
of  the  North  Western  Ohio  Light  Company 
has  been  rebuilt  for  alternating  current 
energy  to  be  obtained  from  the  main  station 
of  the  company  at  Delphos.  The  local  (old) 
station    will    be    remodeled    and    used    as   an 

man     er  P'    W"    French    is    local 

MILFORD.  OHIO.— The  Citv  Council  is 
considering  the  installation  of  a  new  street- 
lighting  system  in  connection  with  the 
granting  of  a  new  franchise  which  expires 
in  April  The  street-lighting  service  is  fur- 
.nished  by  the  Cincinnati,  Milford  &  Love- 
land  Traction  Company.  Charles  C.  Harris 
of  Cincinnati  is  general  manager 

nfSY^T'  OHJ°—  Bonds  to  the  amount 
of  $4,500  have  been  voted  for  the  installa- 
tion of  a  municipal  electric  lighting  svstem 
Energy  for  operating  the  system  will  be 
supplied   by   the   Allinger   Milling  Company 

T  sSeFS01!*1?1^  OHIO.— The  Springfield 
Light,  Heat  &  Power  Company  has  decided 
to  install  underground  cables  at  a  cost  of 
about  $20,000.  Other  improvements  con- 
templated by  the  company  include  exten- 
sions to  the  boiler  room  of  the  power  sta- 
tion, the  erection  of  a  high-tension  sub- 
iransTormer.  installati°n   <*  a  3000-kva. 

nrlN^X  'BOTTOM.  KY.  -Preparations 
are  being  made  to  establish  a  light  and 
power  plant  at  the  Stuart-Robinson  Col- 
lege at  Blackey  Ky.,  work  on  which  will 
start  within  30  days.  For  further  informa- 
tion address  Rev.  II.  V.  Tedlock,  principal, 
Indian  Bottom. 

WHITESBURG.  KY -Arrangements  are 
being  made  by  W.  W.  Gibson  &  Son  of 
Mavking  for  the  construction  of  an  elec- 
tric-hght   and    power   plant    in    Whitesburg 

CONVERSE  IXD.— The  property  of  the 
Converse  Light  &  Power  Company  has 
been  purchased  by  the  Indiana  Railways  & 
Lighting  Company  of  Kokomo.  The  In- 
i!a/nanL°™pany  was.  also  authorized  to  issue 
$140,000  in  capital   stock. 

INDIANAPOLIS.  IND.— Work  has  been 
started  by  the  Indianapolis  Light  &  Heat 
Company  on  the  construction  of  its  new 
power  plant  to  be  located  at  Kentucky 
Avenue  and  South  Street.  The  portion  of 
the  plant  to  be  completed  this  rear  will 
fnnft1^6  lP'^e  for  the  installation  of  ten 
1000-hp.  boilers,  two  20,000-kw.  horizontal 
turnines,  with  surface  condensers  and  other 
auxiliary  apparatus.  A  15,000-ton  under- 
water storage  pit  for  coal  will  he  built  in 
connection  with  the  plant.  While  the  work 
has  been  started,  all  contracts  have  not 
yet    been    awarded. 

RICHMOND,  IND.— Tmr-'-ovements  have 
Wn  authorized  bv  the  Board  of  Public 
Works  to  the  municipal  electric  light  and 
power  nlant.  involving  an  expenditure  of 
about  S50.000.     Two  500-hp.   boilers  will  be 

CHICAGO,  ILL.— Improvements  contem- 
plated by  the  Commonwealth  Edison  Com- 
pany during  the  coming  year  will  include 
the  installation  of  two  additional  units  in 
the  Northwest  station,  one  30,000-kw  60- 
cycl„ec'n1/2;0,00-volt  turbo-generator,  the  other 
a  35,000-kw.,  2..  -cycle.  9000-volt  turbo- 
generator. The  company  is  installing  at  it« 
substation  a  total  of  10,000  kw  in  250-volt 
synchronous  converters  for  the  direct-cur- 
rent district,  and  a  total  of  30.000  kw  in 
60-cycle  transformers  for  other  substations 
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■""'    !?■ kw     in   ■}  I.,  hroi i   convi  rtei 

in  rallwa 

.  I-1-'  »RIA.   ii.i.      Th.  ,,„  j,   ,,,   ii,,. 

Llghl     Companj     liai     In 

1    "      capital      I...  I     i,..,,,    |5, mi    to 

■..,    .  X 
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l;'  >BERTS,  ii.i..     Th.  cltlaens  bavi   voted 
the     municipal     el«  ctrli 

plant . 

ROCKFORD,    ii. L.     Th.-    Rockford    ii.. 

trie     <   ompany     is     coilteni|ilatlii| 

Improvements  to  its  plant,  which  will  In 
elude  the  Installation  ol  a  Cui 

"     'oi. in.  .    two  760  hp    ho,i.  n       The 
sti  uctlon    of   a    16,000  ton    i  • 

i  '    $75,000,    la    uli  ■■    undi  i    i 
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plant  to  supply  electrlcits   In  Jti 

.\HSIIK.»l:o.     wis.      The    property    of    the 

oi  i  Llghl  &  Power  Compan 
purchased   bj    the   Wisconsin    Po 

«     I  leal    <  'ompany   ol    Al  1 1  u  a  i,|. ,  ,  . 

SEYMOUR  WIS.— The  local  electric  light 

Plant,     owned     bj      S       D,      Newell,     has     been 

purchased  by  w.  E.  Daniels  of  Worthlng- 
ton,    Ind. 

WATERTOWN,  WIS.  Extensions  and 
Improvements  are  being   made   to  the  local 

plant  ol  the  Wisconsin  Has  .V  Electric  Com- 
pany, including  the  installation  of  a  2000-hp 
motor-generator  set  with  switchboard  and 
other    necessary    substation    equipment. 

WAUPACA,  WIS— The  property  of  the 
Waupaca  Electric  Light  &  Railway  Com- 
pany has  been  purchased  by  E  A  Ispnes 
of  Montevideo,  Minn.,  and  Truman  Hjh- 
bard  of  Minneapolis,  Minn.  The  new  own- 
ers, it  is  reported,  contemplate  improve- 
ments  to   the    plant   and   system. 

DETROIT.  MINN.— Bids  will  be  received 
by  the  City  Council,  City  Hall,  Detroit, 
Minn.,  until  March  19  for  furnishing  and  in- 
stalling one  switchboard  complete.  Plans 
and  specifications  may  be  obtained  upon 
application  to  the  Charles  L.  Pillsburv 
Company,  engineers,  Metropolitan  Building 
Minneapolis. 

FOLEY,  MINX.— The  Public  Service  Com- 
pany of  St.  Cloud,  it  is  expected,  will  ex- 
tend its  high-tension  transmission  line 
from  St.  Cloud  to  Foley  in  the  near  future 
to  supply  energy  to  the  local  company.  A. 
J.  Hakes  is  superintendent. 

PARKER'S  PRAIRIE,  MINN.— The  Mor- 
rison Electric  Company  contemplates  in- 
stalling a  45  or  60-hp.  engine  to  replace  the 
rf0-hp.  engine  now  in  use.  If  an  electric 
transmission  line  is  erected  from  Kergus 
Falls  or  Little  Falls  into  Parker's  Prairie, 
the  company  will  change  its  svstem  from 
direct  to  alternating  current  and  secure 
service  from  the  high-tension  transmission 
system.     L.  J.  Morrison  is  manager. 

ROCHESTER,  MINN.— Plans,  it  is  re- 
ported, have  been  submitted  by  Hugh  1 
Cooper,  consulting  engineer,  101*Park  Ave- 
nue New  York,  N.  Y.,  to  the  City  Council, 
for  the  construction  of  a  hydroelectric  plant 
on  the  Zumbro  River.  The  cost  is  esti- 
mated at   about  $600,000. 

DEXTER.  IOWA— At  an  election  to  be 
held  March  13  the  proposal  to  grant  a 
franchise  to  the  Iowa  Electric  Company 
of  Marengo  will  be  submitted  to  the  voters. 
KANSAS  CITY,  MO.— The  Southwestern 
Bell  Telephone  Company  has  appropriated 
»4,y00,000  for  extensions  and  improvement' 
to  its  system  in  the  states  of  Missouri 
Arkansas  and  Texas.  Details  as  vet  have 
not  been  decided  upon,  but  will  include  ad- 
ditions, reconstruction  and  new  construc- 
tion work  in  various  exchanges  and  toll 
lines,  etc.  B.  S.  Read.  314  North  Broad- 
way. St.  Louis,  Mo.,  is  second  vice-presi- 
dent of  the  company. 

MARYVILLE,  MO.— The  Maryville  Elec- 
tric Light  &  Power  Company  will  erect  an 
electric  three-phase,  22.000  volt '  transmis- 
sion line  to  Barnard,  a  distance  of  15  miles 
in  the  spring,  and  will  also  install  a  300  to 
350-kva.  generator  directly  connected  to  a 
Corliss  engine.  The  company  may  purchase 
a  second-hand  unit.  Charles  C.  Hellmers 
is  manager. 

ST.  LOUIS.  MO.— Clyde  B.  Judd,  Wain- 
wright  Building,  St.  Louis,  is  reported  to 
be  in  the  market  for  power  plant  equipment 
and  excelsior  making  machinery. 

ST.  LOUIS,  MO. — Extensive  improvements 
will  be  made  to  the  electric  plant  of  the 
Laclede  Gas  Light.  Company  during  the 
coming  year,  which  will  include  the  re- 
moval of  one  1000-kw.  generating  unit  and 
the  installation  of  a  4000-kw.  General  Elec- 
tric generating  unit  with  condensing  equip- 
ment, increasing  the  output  from  8000  to 
12,000  kw.  George  B.  Evans  is  chief  en- 
gineer. 
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HEBRON,  N.  D.— The  Hebron  Electric 
Light  &  rower  Company  will  make  several 
short  extensions  to  its  transmission  lines 
to  connect  about  20  to  25  additional  con- 
sumers in  outlying  districts,  material  for 
which  has  been  purchased. 

CANBY,  S.  D.— The  Citizens'  Light,  Heat 
&  Power  Company  has  secured  franchises  in 
Clear  Lake,  S.  D.,  and  Hendricks,  .Minn. 
Transmission  lines  will  be  erected  to  these 
places  in  the  spring.  Emil  W.  Erick  is 
general  manager. 

DELL  RAPIDS,  S.  D.— Plans  are  being 
prepared  by  the  Electric  Development  Com- 
pany, engineer,  Omaha,  Neb.,  for  the  con- 
struction of  a  municipal  electric-light  and 
power  plant,  to  cost  about  $35,000. 

IROQUOIS,  S.  D. — Improvements  are 
contemplated  by  W.  L,  Jordan,  owner  of 
the  local  electric-light  plant,  including  the 
installation  of  a  new  gas  engine  and  gen- 
erator (about  25  kva.),  to  pull  the  day  load. 
Work  will  probably  begin  this  summer. 

1'LANKINTON,  S.  D.— The  purchase  of 
the  local  electric-light  plant,  owned  by  F. 
Marso,  it  is  understood,  is  under  considera- 
tion by  the  City  Council. 

[MPERIAL,  NEB.— Bids  will  be  received 
by  city  of  Imperial  until  March  14  for  the 
construction  of  an  electric-light  plant.  The 
work  will  include  power  house,  reconstruc- 
tion of  dam,  water  wheel,  vertical  shaft 
generator,  switchboard,  5  miles  of  trans- 
mission line,  distributing  system  and  series 
street-lighting  system.  The  cost  of  the 
plant  is  estimated  at  $17,300.  Grant  & 
Fulton,  Bankers  Life  Building,  Lincoln,  are 
engineers. 

PLAINVIEW,  NEB. — Improvements  are 
contemplated  to  the  municipal  electric  light, 
water  and  power  plant,  including  the  in- 
stallation of  an  additional  150-hp.  boiler, 
a  150-hp.  generating  unit  (directly  con- 
nected), a  central  heating  plant  in  connec- 
tion with  lighting  plant,  a  water  supply 
tank  for  city  water,  and  probably  addition 
to  power  house,  »tc. 

CHANUTE,  KAN. — Arrangements  have 
been  completed  by  the  Kansas  Gas  &  Elec- 
tric Company  for  the  construction  of  an 
electric  power  plant  on  the  Santa  Fe  River 
to  cost  about  $1,000,000.  The  proposed 
plant  will  have  an  output  of  10,000  kw.  and 
will  be  used  as  a  main  generating  station 
for  the  company's  properties  in  this  sec- 
tion. The  smaller  plants  will  be  used  as 
auxiliaries. 

EUDORA,  KAN. — Bids  will  be  received 
by  the  Board  of  Commissioners  of  the  First 
Water  and  Sewer  Districts  of  Eudora,  Ark., 
until  March  21  for  construction  of  a  com- 
plete water  works  and  sewer  system,  in- 
cluding oil  engines,  pumps,  steel  tower  and 
tank,  gates,  water  pipe,  pump  house  and 
reservoir.  Specifications,  etc.,  may  be  ob- 
tained upon  application  to  Xavier  A. 
Kramer,  consulting  engineer,  Magnolia, 
Miss. 

LAWRENCE,  KAN.— Bids  will  be  re- 
ceived by  F.  D.  Brooks,  city  clerk,  Law- 
rence, Kan.,  until  March  21  for  improve- 
ments to  water  works  system,  including 
one  3,000,000-gal  crank  and  fly  wheel  Cor- 
liss pumping  engine,  one  1,000,000-gal.  Myer 
gear  crank  and  fly-wheel  pumping  engine, 
boiler  and  boiler  room  equipment,  one 
150-hp.  return  tubular  boiler  and  equipment 
for  a  3,000,000-gal.  rapid  sand  filter  plant. 
Black  &  Veatch,  Interstate  Building,  Kan- 
sas City,  Mo.,  are  engineers. 

McPHERSON,  KAN.— Plans  are  being 
prepared  by  Black  &  Veatch,  engineers, 
Interstate  Building,  Kansas  Citv,  Mo.,  for 
improvements  to  the  municipal  electric- 
light  plant,  including  the  installation  of  a 
250-hp.  water  tube  boiler,  a  300-kva.  steam 
driven  generating  unit  (directly  connected), 
feed  water  heater,  boiler  feed  pumps, 
necessary  high  pressure  piping,  etc.-  a 
brick  or  concrete  chimnev,  54  in  in  diam- 
eter and  90  ft.  high,  will  be  erected  and 
necessary  changes  made  to  the  present 
power  house  to  provide  space  for  the  new 
equipment.  Arthur  Groesbeck  is  superin- 
tendent. 

NEWTON,  KAN.— The  Citv  Council  is 
considering  the  installation  of  a  municipal 
electric  light  plant. 

WAVERLY,  KAN.— Plans  are  being  con- 
sidered for  improvements  to  the  municipal 
electric  light  plant. 
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electric -light  plant,  including  the  installa- 
tion of  two  x.  V.  Continental  Jewell  filters 
two  Worthington  volute  motor  -  driven 
pumps  of  1600  gal.  per  minute  capacitj  all 
pipe  connections  for  above  apparatus  and 
enlarging  power  house.  Further  improve- 
ments contemplated  include  the  installation 
oi  an  additional  boiler,  constructing  Intake 
for  water  supply  and  condensers  and  erect- 
ing two  more  circuits  from  power  plant  to 
city.    A.  s.  Lyon  is  manager. 

FOUNTAIN   INN,  s.  C— The  City  Coun- 
cil   is   considering   calling   an   election   to  sub- 
mit to  the  voters  a  proposal  to  issue  $50,000 
in    bonds    for    the    construction    of    el 
light  plant,  water-works  and  sewer  system. 

COPPERH1LL,  TENN.— The  Home  Light 
.^  Tower  Company  has  entered  into  a  con- 
tract with  the  Tennessee  Power  Company 
lor  energy  to  operate  its  system,  which  will 
take  effect  as  soon  as  a  substation  can  be 
equipped.  The  company  will  discontinue 
its  local  plant  and  extend  its  transmission 
line  to  cover  what  is  known  as  the  Duck- 
town  Copper  Basin,  which  embraces  a  ter- 
ritory of  5  miles  in  diameter  and  a  popula- 
tion of  about  15,000.  M.  C.  King  is  presi- 
dent. 

Alii.  LING  TON,  TENN.— The  electric  sys- 
tem of  the  Alillington  Light  &  Water  Works 
will  be  changed  from  direct  to  alternating 
current  this  spring  and  the  electrical  ser- 
vice extended  to  take  in  two  small  nearby 
towns.  Meters  will  also  be  installed  for 
more  than  a  two-light  circuit.  W.  C  Hill 
is  manager. 

SOMERVILLE,  TENN.— Extensions  and 
improvements  to  the  municipal  electric-light 
plant  and  water-works  system  is  under  con- 
sideration by  the  City  Council. 

GULFPORT,  MISS.— Bids  will  be  received 
at  the  office  of  John  T.  Connell,  director-  of 
works,  Gulf  port,  until  March  27  for  furnish- 
ing material  and  installing  electrical  sys- 
tem on  the  grounds  and  in  buildings  of  the 
Mississippi  Centennial  Exposition.  For  de- 
tails see  proposal  columns. 

FORT  RENO,  OKLA.— The  War  Depart- 
ment has  announced  that  funds  are  avail- 
able for  the  installation  of  an  electric  plant 
at  Fort  Reno. 

MAYSVILLE,  OKLA.— The  installation 
of  an  electric-lighting  system  in  Maysville 
is  under  consideration. 

SNYDER,  OKLA.— The  city  of  Snyder  is 
contemplating  extending  an  electric  trans- 
mission line  to  Mountain  Park,  2%  miles 
distant,  in  the  near  future.  The  line  will 
cono2«£  of,two  wires  and  transmit  energy 
at  2300  volts,  60  cycles.  T.  H.  Kennedy  is 
superintendent. 

GOLIAD,  TEX.— The  Goliad  Supply  Com- 
pany expects  to  erect  a  new  engine  room, 
4o  tt.  by  50  ft.,  and  install  a  100-kw  genera- 
tor and  a  125-hp.  oil  engine  before  fall  Ed- 
ward F.  Glaze  is  president  and  manager 

HUBBARD  CITY,  TEX.— The  Union  Cen- 
tral Light  &  Power  Company  is  in  the  mar- 
ket for  second-hand  transformers  (in  first 
class  condition),  marble  or  stone  switch- 
boards for  2300-volt,  60-cycle.  three-phase 
deent  apparatus-     w-  A-   Bass  is  presi- 

PILOT  POINT,  TEXAS.— The  Pilot  Point 
ice  &  Power  Company  is  considering  the 
installation  of  new  dynamos  and  establish* 
ing  a  day  circuit  soon. 
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CHARLOTTE,  N.  C— Contracts  have 
been  awarded  by  the  Southern  Power  Com- 
pany for  the  construction  of  a  hydroelectric 

?™™  ™n  WrS,tersee«  S'  C-  to  'cost  about 
$5,000,000.  The  new  plant  will  be  located 
iI2ile5  ab?ve  Camden,  and  will  connect 
with  the  other  six  plants  of  the  company. 
The    proposed    plant   will    be    completed    by 

ScTty'oflob^othp!11  ^^  ^  UlUmate  Ca" 
,  ROCKY  MOUNT,  N.  C-Extensive  im- 
provements are  under  way  at  the  municipal 


CHE^\ELAH,  WASH.— The  Citv  Council 
lias  signed  a  contract  with  the  Stevens 
County  Power  &  Light  Company  for  elec- 
tricity to  operate  the  local  system.  The 
local  plant  will  be  discarded  as  soon  as 
transformers  are  installed. 

SULTAN,  WASH.— Two  notices  of  ap- 
propriation of  water  (1500  ft.  of  water  per 
second  each)  from  the  Sultan  River  in  the 
bultan  Basin  have  recently  been  filed  with 
the  county  auditor.  Dams,  flumes,  tunnels 
etc.,  will  be  used  for  the  diversion  of  the 
water.     G.   D.   Hite  of  Sultan  is   interested. 

VALLKY.  WASH.— J.  G.  Kulzer,  owner 
of  the  local  electric  system,  will  extend  his 
transmission  lines  to  a  farming  communil  . 
a  distance  of  l  miles.  New  equipment,  in- 
cluding 2-kw.  transformers  and  some  5-kw 
transformers,  all  6600  110  volts,  60  cycles 
will    lie   required. 

WENATCHEE,  WASH.— The  water  power 
site  known  as  the  Purple  property  was  re- 
cently purchased  by  the  Chelan  Electric 
(  onipany,  a  subsidiary  of  the  Great  North- 
ern Railway  Company,  tor  $ i  :;:,.<> 1 1 .»  The 
property  will  be  used  in  connection  witli  the 
electric  development  of  the  Greal  Northern 
Railway  development  on   Lake  Chelan. 

BURNS.     ORE.— The     Electric     Light     & 
tower     Company     lias     just      completed     a 
transmission  line  to  the  planl  of  the  Burns 
Flour    Milling    Company    and    has    ins 
a  75-kw.   Genera]    Electric  generator.     The 

company  has  also  entered  into  a  contract 
with  the  Burns  company  for  its  surplus 
power    and    will    purchase    a    ::r.-in.    Samson 
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turbine  and  develop  about  100  hp.  addi- 
tional,  wimi,  will  enable  the  Electric  Com- 
pany to  extend  its  transmission  lines  to 
tWO  or  three  outlying  districts.  Roy  C. 
LJwyer  is  secretary  and  mana: 

CONDON,  ORE.— The  Condon  Electric 
company  contemplates  the  installation  of  a 

76-hp.  oil  engine  in  June  to  replace  the  50- 
np.  engine  now  in  use.  A.  P.  Bower  is  sec- 
retary and   manager. 

(M^,1';"^"'    (-'A1"—  The    proposal    to    issue 

$4,o00,000   in   bonds  of   which    s|,m i,   will 

be  issued  immediately,  will  soon  be  sub- 
mitted to  the  stockholders  of  the  San  Joa- 
quin Light  &  Power  Corporation.  The  pro- 
ceeds of  the  first  million  dollars  will  be  used 
entirely  for  additions  and  betterment 
present,  plants  of  the  company  and  for  the 
purchase  of  new  property. 

BAKER,  MONT.— The  Baker  Light  & 
lower  Company  will  install  in  August  a 
125-hp.  boiler  and  one  three-phase  direct- 
connected  unit.  Ernest  G.  Heinrich  is 
owner  and  manager. 

GLASGOW,  AIONT.—  The  city  of  Glasgow 
contemplates  the  installation  of  a  500-hp. 
Diesel  engine  in  the  municipal  electric-light 
plant.     C.  H.   Plitman  is  manager. 

MILES  CITY,  MOXT.—  The  annual  report 
of  J.  J.  MeGill,  superintendent  of  the  mu- 
nicipal electric-light  plant,  recommends  im- 
provements to  the  municipal  electric-light 
plant,  including  the  installation  of  a  new 
1000-hp.  heater,  new  stokers  for  at  least 
three  of  the  five  old  boilers,  the  purchase 
of  a  new  generator  for  direct  connection 
to  the  375-hp.  Corliss  engine  now  in  use, 
raising  roof  of  boiler  house  and  remodeling 
coal  conveyor. 

ROCK  SPRINGS,  WYO.—  The  Union  Pa- 
cific Coal  Company  contemplates  extend- 
ing its  transmission  lines  from  Rock 
Springs  to  Superior  within  a  year  to  sup- 
ply electrical  service.  It  also*  proposes  to 
install  one  more  battery  of  boilers  and  a 
3500-kw.  alternator  and  the  erection  of  a 
33,000-volt,  three-phase  transmission  line  to 
Superior,  a  distance  of  20  miles.  B.  L. 
Betcher  of  Rock  Springs  is  local  manager. 

CARLSBAD,  N.  M.— Plans  are  being  pre- 
pared by  the  Public  Utilities  Company  for 
the  installation  of  a  new  auxiliarv  steam  or 
oil  driven  plant  of  150  kw.  capacity,  to  be 
used  in  case  of  emergencies  or  high  water. 
E.  A.  Roberts  is  manager. 


Canada 

EDMONTON,  ALTA.— Plans  are  being 
prepared  by  W.  H.  Gibson,  11,432  Seventv- 
ninth  Street,  Edmonton,  for  the  construc- 
tion of  a  lumber  mill,  to  cost  about  $18,000. 
Two  boilers  of  100  and  150  hp.,  two  engines, 
two  high-speed  planers,  and  equipment  for 
an  electric-light  plant,  etc.,  will  be  pur- 
chased. 

WINNIPEG,  MAN.— Plans  are  being  con- 
sidered by  the  City  Council  for  increasing 
the  output  of  the  Point  du  Bois  power  plant 

l^m1^000    hp-     The   cost    is    estimated   at 
5>lo0,000. 

ST  JOHN  N.  B.— The  property  of  the 
St.  John  Railway  Company,  which  includes 
the  street  railway  system,  electric-lighting 
and  power  and  gas  plants,  has  been  sold  to 
the  New  Brunswick  Investment  Company 
tor  $1300,000.  The  purchasing  company  is 
a  holding  company  for  the  New  Brunswick 
I  ower  Company  and  is  interested  in  the 
development  of  water  power  sites  near  St 
John. 

CHIGNECTO,  N.  S.— The  Maritime  Coal, 
Railway  &  Power  Company  contemplates 
the  purchase  of  electrically  operated  pumps 
motors,  etc.,  for  its  plant.  R.  J.  Bell  is 
manager. 

,^iEADF°RD-    ONT.-The    Georgian    Bay 
Milling   &    Power    Company    is    considering 

the  installation  of  water  wheels  of  250  hp 
capacity.     \v.  J.  Moore  is  manager 

ST.  MARYS,  ONT.-The  Water  and  Light 
Commission  is  changing  the  primary  volt- 
age of  all  transformers  on  lines  to  4000 
volts  grounded  star;  station  transformers 
connected  delta  primary  and  star  second- 
ary, using  one  side  of  no  volt  secondary  as 
a  ground  wire,  where  secondary  does' not 
'Mend:  also  installing  three  50-kva  trans- 
formers tor  250-hp.  condenser  and  one  100- 
hp.  motor  for  pump;  one  25-hp.  motor- 
driven  centrifugal  pump  and  automatic 
switch,  and  one  135-hp..  six  cylinder,  high- 
speed gasoline  engine  directly  connected  to 
multi-stage  centrifugal  pump,  electric  and 
arter,  and  also  a  motor-driven  lire 
whistle.     H.  M.   Miller  is  superintendent. 


Miscellaneous 


I  ANAMA.— Bids  will  be  received  at   the 

oi     the    general    purchasing    officer 
Panama     Canal,     Washington.     D.     c       until 

•Mnv'1'1-.,  '■'  ,J'\'\  '."••nis»'»-     under     pi 
210b.    .2  self-lubricating  blocks,   cable  clips 
six   el, .(trie  heaters,  one  rod  bender.   100  lb. 
copper  wire.   etc.      Further  information  may 
be  obtained  at  the  abo\ e  office 
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inn ->.    Waco,    Tex       App     (lied    Oct     16, 

i-'i..      New   and  useful   Improve nts. 

i  »ooa  ' !on  raoi  lino    \m>  Sign  \i. 

SYBTI   m  .      Mir,  us     M.      Hurl,   ch,     Chi- 
lli     App,  died  June  18,   191  I.     FTom 
.i   i  emote  i  olnl 

S\  NCHRONOl  s      Ml  ITOH  .       Air  I  m 

Kimble,  Chicago,  and  John  D,  Nles,  SI 
Charles,  [11.  App.  Bled  Jan,  2,  1914 
Single-phase  or  polyphase  type  which  are 
tarttng  bj  means  of  alternating 
,  in  rent 


1,217,226 


IICALM     HB  \ti:i>     B  \l  B088- 


ing-Bask;  .lolm  ll.  Schussler,  Chicago, 
III.  App.  Hied  Feb.  15,  1915.  Provide 
means  whereby  an  Improved  grade  <>i 
embossing  may  be  done  In  an  ordinary 
printing    press. 

1,217,244.  Automatic  Starter  and  Lighter 
fob  Automobiles;  William  A.  Turbayne, 
Niagara    Falls,   N.    v.     App.   Sled    Dec.   2. 

1912.  In  which  an  electric  motor  of 
comparatively  small  horsepower  maj  be 
emploj  iii. 

1,217,229.  Electric  Air-Heating  Ststem  : 
Elmer  J.  Smith,  Detroit.  Mich.  App.  filed 
Dec.  3,  1915.  Heat  is  distributed  by  con- 
vection of  air  directly  heated  from  the 
electric  units. 

1,217,241.  Alarm  Signaling  Apparatus; 
Oliver  H.  Tracy,  Minneapolis,  -Minn.  App. 
Bled  Nov.   ll.   1915.     Improvements. 

1,217,255.  Telephone  System;  Charles  s. 
Winston,  Chicago,  111.     App.  Bled  June  28, 

1913.  For  controlling  the  ringing  of  a 
called-for  substation. 

i,  - 17.  289.  Cartridge-Fuse;  Alfred  L. 
Eustice,  Chicago,  ill.  App.  filed  June  22, 
191  i.     Renewable  type. 

1.217.301.  Maximum-Demand  Recorder; 
Chester  1.  Hall,  Chicago,  111.  App.  filed 
June    18,    1  y  13.      Improvements. 

1.217.302.  Electricity-Measuring  Instru- 
ment and  Timing  Device  Therefor; 
Chester  1.  Hall,  Chicago,  111.  App.  filed 
June  18,  1!M3.  Mechanical  gearing  and 
rotating  parts  are  entirely  done  away 
with. 

1,217,306.  Electric-Purnace-Wall  Con- 
struction :  Ingenuin  Hechenbleikner, 
Charlotte,  N.  C.  App.  filed  Sept.  27,  1915. 
For  use  in  connection  with  the  treatment 
of  phosphate  rock  to  expel  phosphoric 
acid. 

1,217,453.  Static  Protective  Device;  Ray 
P.  Jackson,  Edgewood,  Pa.  App.  filed 
Jan.  10,  1916.  Lightning  arresters  that 
are  directly   inserted   in   the  transmission 

line  conductors  and  are  devoid  of  ground 
connections. 

1.217.468.  Electrode-Holder;  John  C. 
Lincoln,  Cleveland.  Ohio.  App.  filed  July 
22,    1916.      For    electric    welding. 

1.217.469.  Time-Element  Relay;  Alex- 
ander J.  Loguin,  Norwood,  Ohio.  App. 
filed  March  23,  1912.  To  be  used  in  con- 
nection with  protective  devices  for  elec- 
tric circuits. 

1.217.472.  Telephone-Exchange  System, 
James  L.  McQuarrie,  Oak  Park,  and 
Frederick  H.  Loveridge,  Chicago.  111. 
App.  filed  April  19,  1906.  Interconnection 
of   telephone   lines 

1.217.473.  Control  Apparatus;  Donald  H. 
Mace,  Edgewood  Park,  Pa.  App.  filed 
Aug.  29.  1916.     Liquid  rheostats. 

1,217,477.  Telephone-Exchange  Super- 
visory System  :  Talbot  G.  Martin.  Chi- 
cago. 111.  App.  filed  July  20.  1916.  Semi- 
automatic systems. 

1,217,482.  Self-Regulating  Dynamo-Elec- 
tric Machine:  Albert  Henry  Midgley  and 
Charles  Anthony  Vandervell,  Acton  Vale. 
England.  App.  filed  Oct.  30,  1911.  Vari- 
able  speed. 


Record  of 
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Notes  on  I  nited  Statei  Patenl  i 
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Ti    \  ss\i  ITTING      Ad 

Wiri  I        oraph    Statu  ins  .    Thomas 

I'.  Miller.  Seattle,  Wai  h,  App  Bled  Aug 
1  ii  To  a  i  ra  UK'-  \\  ell  Unow  n  devicei 
in  connection  with  associated  electric  cir- 
cuits wherebj  a  greater  proportion  oi  1 1 ■•• 
energj  employed  bj  the  transmitting  ap 
paratus   maj    effect! vel 3    in-   utilized, 

1,217,484.  Ignition    System    foh 

Internal  Combustion  Engines;  John 
Lewis  Milton,  Tiffin,  Ohio.  App.  Bled 
March  18,  1911,  For  producing  a  spark 
winch  will  be  holier  and  larger  than  the 
sparks  produced  bj  the  systems  hereto- 
fore. 

1,217,497.  Electric  Furn  u  e  .  ■  !arl  A 
I'fanstiehi,  Waukegan,  111.  App.  filed 
Julj      11,     1914.       For    welding     disks    of 

tungsten     to     the     heads     of     steel     or     iron 

t.icks,   rivets  or  screws. 

1,217,508.  Insulator;  William  Schaake, 
Pittsburgh,  Pa.  App.  filed  Feb.  19,  1914 
"Strain"  or  "suspension"   type. 

1.21  7,5  in.      Telephone   Trunking   System. 

Michael  Schwartz,  Chicago.  111.  App 
tiled  March  .'!,  1913.  Improved  arrange- 
ment Of  the  switches  and  trunks  extend 
Ing  between  these  switches,  whereby  more 
efficient  and  effective  service  can  be 
given. 

1,217,511.        Means     for     Minimizing      In 
ductive   Interference;   Charles  F.   Scott, 

New  Haven,  Conn.  App.  filed  Jan.  2, 
1915.  That  may  be  caused  by  electro- 
magnetic induction  from  other  circuit.* 
located    in    proximity    thereto 
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1,217,741 — Fuse  Holder 


1,217,513.  Switching  Apparatus;  Karl  A 
Simmon,  Wilkinsburg,  Pa.  App.  filed 
Feb.     19,     1914.       Pneumatically    operated. 

1,2 17, .",14.  Control  Apparatus;  Karl  A. 
Simmon.  Edgewood  I 'ark,  Pa.  App.  filed 
Nov.    6,    1914.      Liquid    rheostats 

1.217.516.  Transmitting  Apparatus  for 
Wireless-Telegraph  Stations:  Fred- 
erick G.  Simpson,  Seattle.  Wash.  App. 
filed   Nov.    24,    1915.      Improvement. 

1.217.517.  Radio  Telegraph  and  Tele- 
phone System  ;  Frederick  G.  Simpson, 
Seattle,  Wash.  App.  filed  May  25,  1916. 
Transmitting  apparatus. 

1,217,529.  Electric  Power  Transmission; 
John  Godfrey  Parry  Thomas,  Chiswiek. 
London.  England.  App.  filed  June  26, 
1  9  1  3.      Improvements. 

1,217,534.  Connector  for  Electrical  Ap- 
paratus; Samuel  Trood,  Edgewood  Park. 
1'a.  Ap]i.  filed  Jan.  2s.  1913.  I'lug-con- 
nector. 

1,217,548.  Telephone  System;  Charles 
Adams-Randall,  Boston,  Mass.  App.  filed 
Dec.    6,    1915.      Improvements. 

1.217.557.  Electric  Clock;  John  G.  Bless- 
ing, Chicago.  111.  App.  filed  July  19,  1915. 
A  unitary  magnet  and  ratchet  mechanism 
which  can  be  applied  as  an  attachment  to 
different   kinds  of  clocks. 

1.217.558.  Signal  System  and  Control 
Therefor  ;  Frank  E.  Boardman,  Mem- 
phis. Tenn.  App.  filed  June  22,  1916.  In 
connection  with  elevators. 

1,217,566.  Distributer  for  Electric  Igni- 
tion Systems;  John  F.  Cavanagh,  Meri- 
den,  Conn.  App.  filed  June  14,  1916. 
Improvement. 
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1,217,648. 

Apparati  J    Schni  Ider,   I  »  troll 

Mich.  App,  filed  Auk.  2:1,  1915  Port- 
able Instrument 

m  atic    Elei 
■       Bell    Walker,    Soli- 
hull, England,      Vpp   filed  March   1  I,  1910; 
Improvement 

1,217,688,  Electric  Switch;  Clarence  A. 
Bates,  Bridgeport,  Conn.  App.  hied  July 
21,    191  8      Remote  cont  1 

1.217,7111.  Circuit-Closed  fob  Drip-Pas 
Alarms;  Henrj  Brunelle  and  Edward 
Brunelle,  Turners  fails,  Mass.     App.  filed 

•March    21.     1916.       I  tef  rigera  tor    drip    pans. 
1.217.707.  PULL-SWITCH        COB        E&LECTBXq 

Mine-Signals;      Carl      Clausen,      B 

Ariz.  App.  filed  April  19,  1916.  Novel 
arrangement    of    contacts    and    actuating 

means     for    the     movable    contact. 

1,217,715,  Electric  Sign;  Samuel  G. 
Crane,  Toledo,  Ohio.  App.  filed  Feb.  17, 
1  ;•  l .'!.     Improvements. 

1.217,7211  Cut-Out  for  Electric  Instru- 
ments. Glow-Lamps,  and  the  Like; 
Alan  John  Downes,  Croydon,  England! 
App.    filed    Oct.     11,    1913.      By-pass    for 

electric  lamps  which  are  to  be  burnt  in 
series  on  the  ordinary  low-pressure  sup- 
ply   means. 

1,217,738  Battery;  Joseph  M.  Flannery, 
Pittsburgh,    l'a.      App.    filed    May    3,    1916. 

Storage   batteries. 

1,217,739.  Battery;  Joseph  M.  Flannery, 
Pittsburgh,    Pa,      App.    filed   May   3,    1916. 

Storage    batteries. 

1,217,741.  Fuse-Holder;  Oscar  E.  Forrest, 
Schenectady,  N.  V.  App.  filed  Dec.  26, 
1912.      Means   for   removing  the   fuse. 

1,217,759.  Direction-Indicator  for  Ve- 
hicles; Cameron  G.  Hamilton,  Seattle, 
Wash.  App.  filed  -May  10,  1915.  Im- 
provements. 

1,217,775.  Electric  Incandescent  Lamp; 
Hugo  Kiehl.  Chicago,  111.  App.  filed 
April  5,  1916.    High  illuminating  capacity. 

1,217,827.  Capacity-Meter  ;  Burchard  P. 
Romain,  South  Orange,  N.  J.  App.  filed 
Jan.   2,   1915.     Direct  reading. 

1.217.829.  Lamp-Lock  ;  Joseph  Sachs, 
Hartford.  Conn.  App.  filed  Feb.  24,  1913. 
Improvements. 

1.217.830.  Lock  for  Incandescent-Lamp 
Structures  and  the  Like  ;  Joseph  Sachs, 
Hartford,  Conn.  App.  filed  Feb.  24,  1913. 
Improvements. 

1.217.831.  Electrical  Connecting  Mem- 
ber ;  Joseph  Sachs.  Hartford,  Conn.  App. 
filed  March  13,  1915.  Plug  such  as  is 
insertible  into  and  removable  from  a 
socket. 

1,217,842.  Process  for  Carrying  out 
Chemical  Reactions;  Ottokar  Serpek, 
Paris,  France.  App.  filed  Jan.  26,  1914. 
Between  solid  bodies  and  gaseous  bodies. 

1,217,844.  Safety  Fire-Alarm  Box;  Lovro 
Shubatt,  Centerville,  Iowa.  App.  filed 
July  3,  1916.  Prevents  malicious  tamper- 
ing with  the  signal  mechanism. 

1.217,858.  Electric  Regulation;  John  L. 
C  revel  ing,  Auburn,  N.  Y.  App.  filed  Oct. 
24,  1914.  Automatically  governed  in  a 
predetermined  manner. 

1.217,877.  Rectifier;  Edgar  J.  Pace,  Los 
Angeles,  Cal.  App.  filed  July  21,  1915. 
Effective  means  for  rectifying  such  cur- 
rent at  high  efficiency  and  with  great 
reliability. 

1.217,882.  Indicator-Alarm;  Charles  Roma, 
Memphis,  Tenn.  App.  filed  July  28,  1915. 
Connection  with  liquid  containers. 

1.217,890.  High-Voltage        Insulating- 

Bushing  ;  Charles  Le  G.  Fortescue, 
Pittsburgh,  Pa.  App.  filed  June  4,  1915. 
Electrostatic  lines  of  force  are  precluded 
from  concentrating  upon  the  external 
surfaces  thereof. 
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The  Habit  of  Preparedness 

PREPAREDNESS  is  a  good  habit  in  business,  not 
a  practice  for  only  emergency  or  crisis,  There  is 
vital  need  that  central  stations  should  look  ahead  to 
safeguard  their  plants.  The  physical  property  repre- 
sents an  outlay  of  tangible  dollars,  a  plant  that  cannot 
be  replaced  except  after  fatal  loss  of  time;  but  its 
product  of  power  can  be  measured  in  terms  of  national 
defense  and  safety.  If  a  machine  is  crippled,  it  is  not 
the  loss  of  the  machine  that  causes  concern,  but  the 
gap  in  service  left  by  the  non-performance.  If  a  tiny 
part  in  a  great  turbine  is  fractured  and  the  giant  ma- 
chine is  made  worthless  for  operation,  the  central  sta- 
tion man  worries  over  the  effect  on  service.  The 
executive  of  to-day  teaches  his  men  to  understand  the 
meaning  of  the  catastrophe  which  loss  of  power  im- 
poses upon  a  factory.  Multiply  the  effect  until  it  be- 
comes paralysis  to  the  body  industrial  in  a  community 
stretching  every  effort  for  national  protection.  The 
result  shows  why  the  central  stations  in  many  commu- 
nities exposed  to  easy  attack  are  receiving  the  pro- 
tection which  promotes  safety. 


Determining  Position  at  Sea  by  Radio 

THE  Hydrographic  Bureau  has  established  a  di- 
rective radio  transmitter  at  Fire  Island,  N.  Y.,  and 
is  prepared  to  transmit  special  signals  to  ships  at  sea 
according  to  a  system  which  permits  any  receiving  sta- 
tion to  determine  its  bearing  from  Fire  Island.  The 
sender  used  is  in  many  ways  similar  to  the  German 
"wireless  compass,"  in  which  a  series  of  directive 
aerials  are  successively  energized  so  that,  in  effect,  a 
beam  of  radio  waves  is  swept  completely  around  the 
horizon.  The  Fire  Island  transmitter  sends  out  a  series 
of  short  impulses  at  intervals  of  one  second,  the  direc- 
tion of  maximum  radiation  changing  automatically  by 
one  point  of  the  compass  for  each  impulse.  Any  re- 
ceiving operator  within  maximum  range  can  pick  up 
the  signals  when  they  are  sent  in  the  direction  of  an 
imaginary  line  connecting  his  station  with  Fire  Island. 
If  he  is  at  less  than  the  maximum  signaling  distance 
he  may  hear  signals  other  than  those  sent  most  strongly 
in  his  direction,  but  the  impulses  which  sound  loudest 
to  him  will  of  course  be  those  by  which  his  bearing 
can  be  determined.  Manifestly,  if  a  non-directional 
signal  is  first  transmitted  broadcast  to  mark  the  begin- 
ning of  a  series  of  directive  impulses,  the  number  of 
seconds  which  elapse  between  receipt  of  this  first  dash 
and  the  loudest  dot  heard  thereafter  will  represent  the 
number  of  points  of  the  compass  from  a  previously 
agreed-upon     reference    direction     (as,     for     instance, 


North),  by  which  the  receiving  station's  bearing  may 
be  fixed.  If  two  such  radio  compass  transmitters  are 
operated  at  points  on  shore  some  50  or  100  miles  apart, 
a  ship  within  range  of  both  can  determine  the  bearing 
of  each,  and  can  thus,  by  a  simple  process  of  triangula- 
tion,  fix  its  own  position  at  sea.  The  new  installation 
at  Fire  Island  is  in  the  nature  of  an  experiment,  and  its 
continuance,  as  well  as  the  erection  of  similar  "radio 
lighthouses"  at  other  points  along  the  coast,  will  de- 
pend upon  the  use  made  of  it  by  vessels  off  our  shores. 
It  appears  to  possess  great  potential  merit,  and  should 
prove  to  be  of  much  practical  utility. 


Scientific  Research 

SCIENTIFIC  research  is  more  than  an  occupation 
or  form  of  activity.  It  is  an  attitude  of  faith  made 
manifest  through  works;  of  hope  undaunted  by  ob- 
stacles; and  of  helpfulness  to  humanity  through  the 
discovery  of  new  phenomena  and  relationships.  In 
the  older  European  communities  this  attitude  has  long 
met  with  official  and  public  recognition.  As  a  result 
numerous  centers  of  research  have  flourished  there  for 
many,  many  years.  Results  of  scientific  research  in 
time  led  to  important  practical  applications,  which 
paid  a  hundredfold  for  the  earlier  encouragement  of 
pure  science,  not  to  speak  of  its  intangible  cultural 
value  upon  the  masses  and  of  the  delights  of  the  ex- 
ploration and  interpretation  of  nature. 

A  scientific  investigator  is,  in  a  way,  a  venturer, 
but  of  a  type  wholly  different  from  the  original  set- 
tlers in  this  country.  Indeed  the  rough,  practical 
pioneer  attitude  toward  life  in  America  is  not  entirely 
over,  even  now,  and  so  the  reserved  European  scien- 
tist, not  allured  by  gold,  or  by  glorius  dreams  of  de- 
mocracy, still  clings  to  the  moss-covered  walls  of  old 
universities  and  academies  of  science. 

But  a  new  spirit  and  riper  judgment  have  sprung 
up  in  America.  Buffalo  Bill  is  gone,  and  scientific  re- 
search finds  a  congenial  place,  with  the  approaching 
maturity  of  civilized  life.  The  need  for  scientific  re- 
search is  felt  even  by  that  wide  circle  of  men  which 
only  a  few  years  ago  sneered  at  all  "theory."  The 
great  European  war  proved  to  be  an  additional  stim- 
ulus and  shows  clearly  the  great  practical  importance 
of  scientific  research.  But  even  without  that  grim 
accelerator,  numerous  timid  centers  of  research  have 
sprung  up  here  and  there  like  frail  blades  of  grass 
among  unhospitable  track  ballast. 

Promises  of  assistance  are  being  given  to  research 
on  all  sides:  by  Congress,  by  national  scientific  and 
engineering  societies,  by  rich  benefactors,  by  manu- 
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facturing  and  operating  companies,  by  Institution!  of 
learning,  and  i>.\  the  technical  press.    There  is  s  cei 
tain  am. unit  of  healthy  enthusiasm  in  this  upheaval, 
and  certainlj  Borne  permanent  good  will  result.    The 

earch    Departmenl    which    appears    m    the    Bub 
ran  \i    World  for  the  ftrsl   time  this  issue  aims  to 

quicken    interest    in   the  BUbjed    and   we   trust   will    DOl 

be  barren  of  accomplishment. 


N.  E.  L.  A.  Pre-Convention  Plans 

THE  secretary's  office  becomes  busier  each  day, 
committee  meetings  tread  closely  one  upon  an- 
other, correspondence  is  heavier,  conferences  are  more 
frequent,  the  manufacturers  make  new  plans,  it  is  the 
beginning  of  the  active  season  which  culminates  in 
the  National  Electric  Light  Association  convention. 
Fortunately  for  the  N.  E.  L.  A.,  its  committees  are 
workers.  Their  reports  tax  the  capacity  of  the  conven- 
tion program.  They  appear  in  print  because  members 
have  been  considering  the  subjects  during  months 
of  preparation.  They  are  not  thrown  together  at  the 
last  minute  to  save  the  faces  of  reluctant  committee- 
men. They  are  looked  for  with  eagerness  because 
the  business  grows,  its  problems  ever  increase,  its 
responsibilities  are  insistent.  And  besides  the  meet- 
ings to  discuss  the  convictions  formed  by  the  commit- 
tees we  note  with  pleasure  that  the  manufacturers 
will  have  a  large  part  in  the  convention  sum  total  this 
year.  Exhibit  space  is  almost  double  that  obtainable 
in  former  years;  hence  more  effective,  attractive  dis- 
plays worth  seeing. 


Forces  Acting  on  Disconnecting  Switches 
[T  is  a  well-known  fact  that  when  an  electric  current 
A  flows  around  a  loop  of  conductor,  such  as  a  loop  of 
wire  laid  on  the  ground,  the  loop  tends  to  enlarge  its 
area.  This  is  true  whichever  way  the  current  flows 
around  the  loop.  That  is  to  say,  electromechanical  forces 
are  brought  into  play  tending  to  extend  the  boundary 
of  the  loop.  By  virtue  of  the  current  carried  around 
the  loop,  the  latter  becomes  ambitious  for  a  larger  place 
in  the  sun,  and,  unless  restrained,  expands  with  a  force 
which  increases  as  the  square  of  the  current.  The  facts 
may  be  explained  either  on  the  Amperian  principle  that 
each  little  element  of  conductor  in  the  loop  repels  other 
elements  with  an  electrodynamic  force;  or  on  the  Max- 
wellian  principle  that  the  magnetic  flux  linked  with  the 
loop  absorbs  and  contains  a  certain  amount  of  energy. 
This  flux  depends  upon  the  mmf.  and  permeance  of  the 
magnetic  circuit  of  the  loop  in  Ohm's-law  fashion.  The 
mmf.  of  a  steady  current  of,  say,  100  amp.  in  one  turn 
will  be  100  amp.-turns  or  125.7  gilberts;  but  the  per- 
meance of  the  loop  will  increase  with  its  area.  If  the 
area  of  the  loop  is  doubled,  the  permeance  of  the  mag- 
netic circuit  will  ordinarily  not  be  so  much  as  doubled ; 
but  will  nevertheless  be  considerably  increased,  with  a 
corresponding  increase  in  the  total  magnetic  energy. 
The  forces  tending  to  enlarge  the  area  of  the  loop  are 
determined  by  the  increase  of  energy  per  unit  of  out- 


ward linear  displacement,  [f  1  cm.  of  outward  move- 
ment will  involve  a  large  Increase  of  energy,  the  out- 
ward tendency,  or  shove,  will  he  correspondingly  large. 

With  a  continuous  current  the  shove  will  he  continuous; 

with  an  alternating  current  it  will  be  pulsatory  but  al- 
wa\  s  in  the  same  direction. 

In  the  case  of  a  switchblade  opening  outward  from 

the  bars  or  conductors  to  which  it  is  attached,  the  cur- 
rent always  tends  to  push  open  the  switch.  This  is  the 
ordinary  mechanical  arrangement,  if  on  the  contrary 
the  switch  were  made  to  open  inwardly  toward  the  sup- 
porting busbars  the  current  would  tend  to  hold  it 
tightly  closed.  The  mechanical  force  involved  increases 
with  the  square  of  the  current  and  is  greater  with  long 
than  short  knifeblades,  other  things  being  the  same. 
Ordinarily  the  electromechanical  force  on  an  active 
switchblade  is  not  very  great  and  is  seldom  large 
enough  to  obtrude  itself  on  the  operator's  notice;  but 
in  cases  of  powerful  load  currents,  or  of  short-circuits, 
these  forces  may  readily  be  large  enough  to  open  a 
tightly  gripped  switchblade. 

The  subject  of  this  switch-opening  force  is  dealt  with 
quantitatively  in  an  article  of  this  issue  by  Julian  Loeb- 
enstein  which  appears  to  present  a  satisfactory  agree- 
ment between  the  results  of  theory  and  experiment.. 


Engineering  Aspects  of  the  Copper  Situation 

THE  outlook  for  the  electrical  industries  as  re- 
gards copper,  their  prime  necessity,  cannot  be  re- 
garded as  particularly  cheerful.  Nobody  was  sur- 
prised that  the  price  shot  upward  under  the  pressure 
of  the  European  war,  but  its  persistent  adherence  to 
the  high  level  in  spite  of  greatly  increased  activity 
in  mining,  smelting  and  refining,  is  a  matter  of  grave 
import.  To  electrical  companies,  anxious  to  increase 
their  service  to  meet  public  demands,  copper  at  40 
cents  a  pound  or  thereabouts  is  a  very  grave  matter 
and  many  a  promising  extension  has  been  tempo- 
rarily abandoned  on  account  of  the  forbidding  initial 
investment.  The  war  shows  no  great  prospects  of 
cessation  within  a  considerable  period,  and  if  the 
United  States  enters  the  fight  there  will  be  a  still 
greater  call  for  munitions  and  a  demand  for  copper 
as  yet  unprecedented.  In  the  face  of  these  condi- 
tions remedial  measures  should  be  earnestly  sought. 
They  can  be  looked  for  along  three  separate  lines. 
First,  one  may  go  into  substitution  of  aluminum  or 
even  iron  for  copper.  The  first  named,  owing  to  con- 
ditions surrounding  its  production,  is  kept  at  a  price 
not  far  below  the  equivalent  price  of  copper  for  con- 
ducting purposes.  There  is  difference  enough,  how- 
ever, to  yield  some  encouragement  for  the  installation 
of  aluminum  line  wires  wherever  an  overhead  conduct- 
ing system  is  used.  However,  since  the  war  aluminum 
has  been  hard  to  obtain  and  many  transmission  com- 
panies have  found  it  profitable  to  sell  their  aluminum 
lines  and  substitute  copper  ones.  The  second  alterna- 
tive has  been  discussed  in  our  columns  several  times 
of  late.  It  meets  one  requirement  of  the  situation 
successfully,  that  is,  the  construction  of  long  cheap 
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iron  wire  lines  for  picking  up  comparatively  light 
loads  which  would  be  hardly  profitable  at  the  invest- 
ment in  copper  which  would  be  otherwise  required. 
When  it  comes  to  heavier  service,  however,  some  diffi- 
culties are  encountered.  It  must  not  be  forgotten  in 
this  connection  that  pretty  heavy  inductance  can  be  • 
taken  care  of  by  synchronous  condensers,  and  in  cases 
where  the  load  to  be  assumed  is  sufficient  to  justify 
this  measure  there  would  seem  to  be  a  good  prospect 
of  success  in  working  out  an  iron  line  which  would 
considerably  improve  the  situation. 

Then  there  is  the  natural  recourse  for  saving  of 
conductor  material,  by  raising  the  voltage.  As  regards 
transmission  lines  this  measure  is  already  in  active 
progress  and  should  be  pushed  wherever  the  condi- 
tions begin  to  demand  decrease  of  line  loss.  With  re- 
spect to  distribution  systems  the  case  is  not  so  easy. 
Yet  considerable  relief  can  be  gained  in  a  very  large 
number  of  cases  by  passing  from  the  ordinary  three- 
phase  distribution  to  the  star  connection  with  neu- 
tral, a  step  which  has  already  been  taken  in  a  few 
plants  and  which  would  pay  in  many  more.  Where 
four  wires  are  not  available  one  could  fall  back  on 
aluminum  or  even  iron  for  the  neutral,  and  the  proc- 
ess of  changing  over  can  be  carried  out  with  a  good 
deal  of  facility.  Such  a  rearrangement  is  far  easier 
in  fact  than  it  seems  to  be  when  the  suggestion  is 
first  made.  The  chief  thing  for  which  a  keen  eye  must 
be  kept  out  is  interference  by  trees  which  is,  of  course, 
more  severe  at  the  increased  voltage  between  phase 
wires. 

Finally,  one  has  to  meet  conditions  where  extensions 
are  seriously  interfered  with  by  high  cost  of  instal- 
lation and  something  must  be  done  to  keep  up  the  nor- 
mal growth  of  business.  Under  such  conditions  in- 
tensive use  of  existing  distributing  system  is  the  ob- 
vious step  to  be  taken.  The  problem  is  to  get  every 
kilowatt  upon  the  "lines  which  it  is  possible  to  ac- 
commodate, and  particularly  to  even  up  the  use  as  far 
as  possible  so  as  to  keep  copper  in  full  service.  If 
there  ever  was  a  time  when  necessity  called  for  activ- 
ity in  building  up  off-the-peak  load  that  time  is  now. 
The  subject  indeed  has  been  widely  discussed  in  a 
general  way,  and  the  present  enormously  high  price  of 
copper  makes  it  exceptionally  pertinent.  The  sales 
department  of  every  central  station  can  do  no  better 
service  than  in  getting  busy  and  specializing  so  far  as 
possible  on  the  branches  of  service  which  will  not 
tend  to  overload  the  lines.  Perhaps  the  cost  of  con- 
ductors may  prove  a  blessing  in  disguise  by  stimulat- 


ing the  growth  of  every  kind  of  off-the-peak  load. 
In  the  search  for  this  desideratum  care  should  equally 
be  taken  to  go  slowly  on  the  assumption  of  load  which 
will  add  to  the  peak,  while  making  a  determined  drive 
to  get  the  more  desirable  and  profitable  employment 
for  the  energy  generated. 


Part-Slot  Fractional-Pitch  Windings 

IT  is  now  generally  admitted  that  an  alternating-cur- 
rent generator  should  develop  a  pure  sine  wave  of 
emf.,  as  nearly  as  practicable,  under  all  conditions  of 
load.  Departures  from  the  simple  sinusoidal  wave  form 
not  only  tend  to  produce  weaknesses  and  cross-magnet- 
izing currents  between  machines  operating  in  parallel; 
but  they  also  tend  to  set  up  serious  induced  disturbances 
in  neighboring  telephone  systems. 

At  one  time  it  was  supposed  that  the  best  way  to  in- 
sure the  production  of  a  smooth  sine  wave  of  generated 
emf.  was  to  provide  a  sine  wave  of  magnetic  flux  density 
between  the  field  poles  and  armature  at  no  load;  or  to 
provide  what  designers  call  a  sinusoidal  field  form.  Any 
single  conductor  advancing  through  such  a  sinusoidal 
field  form  would  develop  a  sinusoidal  emf.  in  its  own  ele- 
ment. But  under  the  distorted  magnetic  conditions  of 
lagging  or  leading  current  delivery,  the  tendency  of  or- 
dinary loads  is  to  distort  the  field  form,  and  with  it  the 
emf.  wave  in  each  conductor.  In  recent  years,  it  has 
come  to  be  recognized  that  by  the  use  of  fractional  pitch 
windings  it  becomes  possible  to  produce  an  approximate- 
ly sinusoidal  resultant  generator  wave,  even  although 
the  field  form  was  considerably  distorted.  Moreover,  by 
the  same  procedure,  the  distorting  influence  of  lagging 
current  delivery  on  the  generator  emf.  wave,  under  load, 
could  likewise  be  reduced. 

The  article  this  week  by  Theodore  Schou,  on  the  sub- 
ject, is  a  plea  for  the  use  of  fractional-slot  as  well  as 
fractional-pitch  windings,  in  designing  alternators  for 
good  wave  form  with  the  most  economical  utilization  of 
materials.  The  oscillographs  presented  with  the  article 
give  a  good  indication  of  what  can  be  done  in  this  man- 
ner, to  keep  the  generated  emf.  wave  smooth  even  when 
the  field  form  is  considerably  distorted.  Moreover,  part- 
slot  fractional  pitch  designs  help  to  minimize  the 
mechanical  and  magnetic  vibration  of  the  machine  when 
in  operation,  and  so  to  reduce  the  noise  of  running.  The 
article  should  be  carefully  studied  by  those  who  are  in- 
terested in  either  the  design  or  operation  of  polyphase 
generators. 
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MPHASIS  will  be  laid  in  the  next       The   Coming   IsSlieS       alyzed  with  a  view  of  ascertaining  how 
issue    of    the    Electrical    World,      iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiihiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihiiiii       great  and  how  sincere  is  the  co-operation 


'March  24,  on  central  station  commercial  problems 
of  a  managerial  nature.  Of  special  interest  in  that 
issue  will  be  an  article  on  "Shall  the  Central  Station 
Maintain  a  Wiring  Department?"  Few  problems  are 
more  pressing  or  receiving  more  careful  attention  by 
thinking  managers  than  the  wiring  of  buildings  and 
residences.  The  ideas  and  experiences  of  a  number  of 
progressive   central    station    companies    have   been    an- 


existing  between  lighting  companies  and  the  local 
electrical  contractors.  The  conclusion  reached  is  one 
that  every  commercial  manager  may  well  ponder  and 
consider.  In  the  fifth  issue  in  March  the  electrical 
layout  and  operating  features  of  a  large  New  England 
cotton  mill  will  be  described.  Electrical  Merchandis- 
ing for  March,  out  this  week,  is  replete  with  valuable 
suggestions  for  sales  managers  and  contractors. 
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Part-Slot  Fractional-Pitch  Windings 

Effect   of   Armature   Winding   Distribution   on   the    Electromotive    Force   Wave   Shape   as 
Generated  by  Non-Sinusoidal  Field  Forms,  with  a  Discussion  of  Fractional- 
Slot,  Fractional-Pitch  Windings  and  Their  Application 

Bi    In i:<>.  Schou 
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With  a  given  pole  or  a  certain  fixed  field  form 
which  is  not  sinusoidal,  the  distribution  of  the 
armature  winding  and  the  connection  thereof 
has  more  or  loss  effect  on  the  wave  form  generated.  It 
is  also  generally  known  that  by  using  a  "chorded"  or 
fractional-pitch  winding  the  wave  form  may  be  im- 
proved above  that  generated  by  a  pitch  winding,  other 
things  being  equal. 

In  most  eases  of  manufacture  the  number  of  arma- 
ture slots  per  pole  is  a  multiple  of  the  phases.  In  order 
to  use  the  same  armature  punching  or  the  same  arma- 
ture for  both  two  and  three-phase  windings,  the  number 
of  slots  per  pole  is  made  a  multiple  of  two  as  well  as 
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Bince  a  well-designed  machine  of  this  nature  will  have 

a  rather  fiat  field  form  with  a  small  air  gap  and  poles 
embracing  70  to  75  per  cent  of  the  pole  pitch,  it  is  quite 
obvious  that  the  generated  wave  will  deviate  more  or 
less  from  a  sine  wave,  depending  on  the  connections  of 
the  phases  as  will  be  demonstrated  later. 

As  mentioned  before,  "chording"  or  applying  a  frac- 
tional pitch  winding  may  tend  to  improve  the  wave 
form,  and  a  winding  having  a  throw  of  about  83  per 
cent  of  the  pitch  or  a  chord  factor  of  0.966  seems  to 
have  the  tendency,  in  case  of  star  connection,  to  reduce 
the  larger  higher  harmonics  to  a  minimum.  For  both 
economical  and  technical  reasons,  disregarding  the  re- 
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FIGS.   1,  2  AND  3 — LAYOUT  FOR  PART-SLOT  FRACTIONAL-PITCH   WINDINGS   AND   METHOD   OF   CHECKING  CORRECTNESS 

Illustrations  1,  2  and  3  refer  to  three-phase  star-connected  windings  with  two,  one  and  one-fourth  and  one  and  one-half  slots  per 
pole  per  phase  and  having  coil  throws  of  1  and  4.  The  upper  row  of  drawings  are  developed  plans  of  the  slots  and  represent  the  throws 
of  the  coils.  The  diagrams  below  indicate  the  corresponding  winding  connections.  From  these  are  worked  out  the  circle  diagrams 
below  showing  the  voltage  relations. 


of  three.  An  increase  in  the  number  of  slots  per  pole 
per  phase  will  have  a  tendency  to  improve  or  smooth  out 
the  wave,  provided  the  number  of  slots  per  pole  remains 
a  whole  number.  For  high-speed  machines  or  machines 
with  few  pole  pairs  it  is  generally  desirable  and  possi- 
ble to  have  a  large  number  of  slots  per  pole.  For  low- 
speed  machines  or  machines  with  a  large  number  of 
pole  pairs  and  moderate  capacity,  however,  this  condi- 
tion is  not  so  desirable  either  from  the  economical  or 
technical  viewpoint.  Since  a  well-designed  low-speed 
machine  with  moderate  capacity  has  a  rather  limited  or 
small-pole  pitch,  it  is  not  possible  or  desirable,  in  most 
cases,  to  use  more  than  six  slots  per  pole.   Furthermore, 


duction  in  reactance,  chording  the  winding  is  most 
desirable  with  high-speed  machines,  having  a  large  pole 
pitch.  Since  the  reactance  of  high-speed  machines  such 
as  turbo-generators  is  inherently  small,  the  high-fre- 
quency current  in  delta-connected  machines  may  be 
serious  if  the  third  harmonic  is  in  strong  evidence.  In 
the  case  of  a  low-speed  machine,  where  the  pole  pitch 
is  small  and  the  armature  core  rather  long  in  propor- 
tion to  the  pitch  or  "throw"  of  the  coil,  it  might  not  be 
desirable  to  apply  a  chorded  winding.  This  is  evident 
since  a  chorded  winding  having  the  same  number  of 
effective  conductors  per  slot  as  the  pitch  winding  neces- 
sarily must  have  more  conductors  per  slot. 
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When  sinusoidal  waves  are  developed,  chording  the 
winding  decreases  the  number  of  effective  conductors, 
and  thus  the  voltage  induced  in  proportion  to  the  sine 
of  half  the  electrical  angle  embraced  by  the  coil  or  the 
chord  factor  /,.;,  is  a  constant.  The  reciprocal  of  the 
latter  gives  the  increase  of  total  conductors  per  coil  or 
per  slot  necessary  to  obtain  the  same  voltage  as  with 
pitch  winding,  other  things  being  equal.  If  there  is 
more  than  one  slot  per  pole  per  phase,  a  winding  factor 
or  "spread-factor"  /,„  is  introduced  which  depends  on 
the  number  of  slots  per  pole  per  phase  and  compensates 
for  the  angular  displacement  of  the  slots  per  pole  per 
phase.  This  factor  is  the  ratio  between  the  geometrical 
and  arithmetical  sum  of  the  different  emfs.  induced  in 
the  conductors  of  the  different  slots  per  pole  per  phase. 
The  product  of  factors  fcn  and  /„,  may  be  found  con- 
veniently by  a  graphical  method.  For  the  benefit  of 
readers  not  familiar  with  fractional-pitch  or  fractional- 
slot  windings,  a  novel  and  practical  method  of  laying 
out  any  winding  of  this  description  will  be  discussed  in 
what  follows. 

Looking  at  the  end  of  a  three-phase  armature  having 
two  coils  per  slot,  two  slots  per  pole  per  phase,  and  a 
coil  throw  of  1  and  4,  the  end  connections  of  the  coils 
may  be  represented  as  shown  in  Fig.  la.  The  slots  are 
represented  as  straight  vertical  lines  and  are  located 
according  to  the  electrical  angles  between  them.  Thus 
by  laying  out  the  three-phase  belts  60  deg.  apart  (for 
three-phase  windings)  from  any  convenient  point,  say 
between  two  slots,  and  keeping  in  mind  that  coils  of  one 
phase  can  throw  from  its  own  phase  belt  only,  the  whole 
winding  arrangement  is  really  determined  as  soon 
as  enough  is  laid  out  so  that  it  begins  to  repeat  itself 
(see  Fig.  la).  From  the  diagram  of  end  connections 
a  wiring  diagram  can  be  developed  as  in  Fig.  lb,  which 
represents  star  connected  phases,  and  is  suitable  for  any 
number  of  pole  pairs.     If  the  number  of  slots  in  which 


such  a  winding,  there  will  be  as  many  parallel  phase 
lines  as  there  are  coils  per  phase. 

Evidently  the  diameter  of  the  circle  (Fig.  lc)  is  pro- 
portional to  the  induced,  pitch-coil  voltage,  and  any 
chord  between  any  two  slots  is  proportional  to  the 
induced  voltage  of  the  chorded  coil.  For  a  winding 
repeating  every  two  poles  this  chord  may  be  scaled,  but 
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FIGS.   4   AND   5 — VOLTAGE  RELATIONS  IN  THREE-PHASE  I 

STAR-CONNECTED    WINDINGS 

The  diagram  at  the  left  represents  conditions  with  five  slots 
per  pole  per  phase  and  the  one  at  the  right  three  slots  per  pole 
per  phase.  The  five-slot  winding  has  a  coil  throw  of  1  and  13 
and  the  three-slot  a  throw  of  1  and  7. 

if  the  winding  does  not  repeat  every  two  poles  or,  in 
other  words,  cannot  be  used  for  a  two-pole  machine, 
then  the  length  of  the  chord  must  be  calculated,  using 
the  proper  electrical  "angle  between  slots  embraced  by 
the  coil.  The  sum  of  the  lengths  of  all  parallel  phase 
lines  divided  by  the  sum  of  as  many  diameters  as  there 
are  phase  lines  taken  gives  the  product  of  the  chord 
factor  and  spread  factor   ( f <-i,  X  f  w)  ■ 

Referring  to  Fig.  lc,  the  combined  induced  voltage  of 
coil  1  and  4  and  coil  2  and  5  is  proportional  to  the  vec- 
torial (geometrical)  sum  of  vector  1-4  and  vector  2-5 
or  vector  1-P,.  If  the  diameter  of  the  circle  is  1,  then 
vector  1-4  =  vector  2-5  =  1  X  sin  1/2  (3  X  360/12)° 
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FIGS.    6    AND    7 — ARMATURE    PUNCHING,    FIELD    PUNCHING    AND    ASSEMBLED    ROTATING    FIELD    OF    LOW-SPEED    SMALL-POLE    PITCH 

REVOLVING-FIELD   ALTERNATOR 

This  machine  has  eighty-four  open  armature  slots,  absolutely  even  field-pole  spacing.  5/64-in.  air  gap  and  a  pole  pitch  of  onlv 
4  in.  measured  on  the  armature  surface.  This  construction  was  made  possible  by  the  use  of  part-slot  fractional-pitch  windings 
One  of  the  "damper  bridges"  used  between  the  pole  tips  is  shown  partly  wthdrawn.     This  machine  was  designed  by  the  writer. 


a  winding  is  complete  be  spaced  in  a  circle  and  the 
distribution  of  phases  in  the  different  slots  be  desig- 
nated, then  by  drawing  parallel  lines  between  slots  con- 
taining corresponding  phase  windings  and  designating 
these  parallel  lines,  the  vector  diagram  (Fig.  lc)  thus 
obtained  will  show  balance  if  the  winding  is  correct. 
For  the  minimum  number  of  pole  pairs  possible  with 


=  1  X  sin  45°  ==  0.707.  Vector  1-P,  =  2  X  0.707 
X  cos  15°  =  2  X  0.707  X  0.966  =  1.366.  But  vector 
2-4  +  vector  1-5  =  1  X  sin  30°  +  1  X  sin  60°  =  0.5  + 
0.866  =  1.366.  As  vector  1-P,  =  vector  7-P,',  it  follows 
that 

8=16  +  7^1  +  5-1  +  4-2 

a\s  i  ^=  geometrical  sum  of  induced 
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voltage         arithmetical   sum   of    induced    voltagi 

2.73 

I  I 

\     iin>  chord  factor  i.:  can  always  be  quickly  deter 
mined,  the  Bpread  factor  can  also  lie  found,     in  this 

sin     i'M)  -2)  sin    46  <>.7()7    and    /„ 

0.707       0.966. 
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PIG.  8— FIELD  RtliM  and  CORRESPONDING  EMF.  WAVK  PR0DUC1  i' 
BY  PART-SLOT*  ALTERNATOR  CARRYING  NON-INDUCTIVE  LOAD 

These  oscillograms  refer  to  the  alternator,  parts  of  which  are 
shown  in  Pigs  6  ami  7  The  curves  show  that  a  practically  sine 
wave  of  i mi    is  produced  even   with  a  non-sinusoidal  Held  form. 

Figs.  2a,  2b  and  2c  show  the  method  of  laying  out  and 
developing  the  winding  and  applying  the  circle  diagram 
tor  a  three-phase,  star-connected  part  or  fractional-slot,* 
fractional-pitch  winding  with  one  and  one-fourth 
slots  per  pole  per  phase  and  a  coil  throw  of  1 
and  4.  As  will  be  noted,  this  winding  repeats  every 
four  poles  and  therefore  can  be  applied  only  to  a  ma- 
chine having  four  poles  or  a  multiple  thereof.  Since 
there  are  three  and  three-quarter  slots  per  pole,  the 
electrical  angle  between  the  slots  is  180  -^  3.75  =  48°. 

The  product  fvh  X  /»'  wiU  be  equal  to  the  sum  of  the 
five  parallel  phase  lines  divided  by  five  times  the  circle 
diameter.  (In  Fig.  2c  note  that  two-phase  lines  appear 
as  one  through  slots  1-5,  6-10  and  11-15.)  If  the  circle 
diameter  =  1,  then 
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FIG.  9 — EMF.  WAVE  AND  CORRESPONDING  FIELD  FORM  FOR  PART- 
SLOT*    ALTERNATOR   CARRYING   INDUCTIVE   LOAD 

These  curves  also  refer  to  the  alternator,  parts  of  which  are 
shown  in  Figs.  6  and  7.  The  oscillogram  was  taken  with  an 
inductive  load  as  indicated  by  the  crowding  of  magnetic  flux  to 
one  side  of  each  pole  (see  field  form).  Even  witli  this  non- 
sinusoidal   field   the  emf.    is  a  sine  wave. 


Vector 
2  X  vector 


2-4  -  1  X  sin 
1-5  =  2  X  sin 


0.743 


48  deg.  = 

96  deg.  =  2X 

sin  84  deg.  =  1.989 
vector  13-8  =  1  X  sin  120  deg.  =  sin  60  deg.  =  0.866 
vector  12-9  =  1  X  sin    72  deg.  =  0.951 

and  their  sum  =  4.549 

Therefore  fch  X  /«>  =  4.549  -=-  5  =  0.91. 
Now  fch  =  sin  0.5(3  X  180/3.75)   deg.  =  sin  72  deg. 

=  0.951. 
Therefore  /,,  =  0.91  ~  0.951  =  0.957. 

The   circle   vector  diagram   for  a  three-phase,   star- 
connected  winding  with  five  slots  per  pole  per  phase 


'  /  II 


•  Hid  ;i  COil   thrOW    Of    I    and    L8   is  shown    in    Pig,    1.      From 

this  diagram  the  following  relation  li  obtained: 

i-  BO  2       i  -  i i       8 

id 

But,  vector  20-28      sin  48  deg,  0.748 

vector  L9  29      sin  60  deg.  0.866 

vector  18  80      sin  l'i  d  0.961 

2X  vector  17-1        2      Bin  84  deg.       L.989 


Therefore  /, 
And  as  /,./,       sin  0.5 


their   Slim 

•l      4.649 

li) 
180 


1.649 


1.549 


0.91. 


/  180  \ 

(,.-,      12) 


X  12  1=  sin  72  deg.       0.951, 


/,,       0.91       0.i).r)l       0.957. 
Thus  the  spread  factor  for  a  three-phase  winding  having 
five  slots  per  pole  per  phase  is  equal  to  the  spread  factor 
of  a  part-slot  winding  having  one  and  one-quarter  slots 
per  pole  per  phase. 

Represented  in  Figs.  3a,  3b  and  3c  is  a  three-phase] 
star-connected  part-slot  winding  with  one  and  one-half 
slots  per  pole  per  phase  and  a  coil  throw  of  1  and  4. 
This  winding  repeats  itself  every  two  poles  and  there- 


FIG.   10 — EMF.  WAVE  AND  FIELD  FORM  OF  ALTERNATOR  WITH 
PART-SLOT*    WINDING 

alternator   having   on 


This   oscillogram   refers   to   a   low-speed 
and  one-half  slots  per  pole  per  phase. 


' 


fore  can  be  applied  to  a  machine  having  two  poles  or 
any  multiple  thereof.     Referring  to  Fig.  3c, 

fch  X  fv>  = « (circle  diameter  =  1) 

o 

Vector  2-4  =  sin  40  deg.  =  0.643 
vector  1-5  =  sin  80  deg.  =  0.985 
vector  9-6  =  sin  60  deg.  =  0.866 


and  their  sum 
Therefore  f0%  X  /«■  =  2.494  -:-  3  = 
The  factor  fcn  in  this  case  ==  sin  0.5 

180 

X3    I  =  sin   60  deg 


=  2.494 
0.833. 


(£*■) 


0.866. 


4.5 

Therefore  fw  =  0.833  -j-  0.866  *=  0.96. 

Referring  to  Fig.  5,  which  shows  the  vector  circle 
diagram  for  a  three-phase,  star-connected  winding  with 
three  slots  per  pole  per  phase  and  a  coil  throw  of  1  and  7, 

(P  +  2~8+R)X2 
Jen  /\  Tw  — 


6 

But  vector  3-7  =  sin  40  deg.  =  0.643 
vector  2-8  =  sin  60  deg.  =  0.866 
vector  1-9  =  sin  80  deg.  =  0.985 


(circle  diam.  =  1) 


*A  part  slot  winding  is  also  a  chorded  winding. 


and  their  sum 
Therefore  fCh  X  /«  = 


=  2.494 
2.494  X  2 


2.494 


=  0.833. 
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Since  fci, 


/180         \  , 
sin0.5(-^-X6  Jdeg. 


V  9         / 

-0.866  =  0.96. 


sin  60  deg.  =  0.866. 


Then  /,„  =  0.833 
Thus  the  spread  factor  of  a  three-phase  winding  hav- 
ing three  slots  per  pole  per  phase  is  equal  to  the  spread 
factor  of  a  part-slot  winding  having  one  and  one-half 
slots  per  pole  per  phase.  From  this  the  conclusion  may 
be  drawn  that  the  distribution  of  a  part-slot  winding 
having  three  and  three-quarter  slots  per  pole  is,  so 
far  as  distribution  is  concerned,  electrically  equivalent 
to  fifteen  slots  per  pole.  A  part-slot  winding  having 
four  and  one-half  slots  per  pole  is  equivalent  to  nine 
slots  per  pole.,  Or,  in  general,  a  part-slot  winding  has 
the  effect  electrically  of  many  narrow  slots  per  pole, 
which  is  very  desirable  as  the  economical  value  of  such 
a  winding  relative  to  the  equivalent  in  a  whole  number 
of  slots  per  pole  is  self-evident.  Part-slot  windings 
have  the  additional  advantages  (1)  of  enabling  the 
building  of  low-speed  machines  with  a  frame  bore,  that 
would  prohibit  even  six  slots  per  pole,  (2)  of  prac- 
tically eliminating  dead  points  at  starting  with  syn- 
chronous motors,  and  (3)  effectively  reducing  magnetic 
noise. 

Effect  of  Armature  Windings  on  Emf.  Wave 

In  the  following  will  be  analyzed  the  effect  of  different 
armature  windings  on  the  electromotive  wave  form, 
when  the  same  field  form  or  flux  distribution  curve 
exists.  Fig.  11  shows  the  field  form  of  a  low-speed 
alternator  such  as  is  often  met  with  in  practice  except 
that  the  effect  of  tooth  harmonics  or  of  the  armature 
slots  on  the  field  form  has  been  omitted.  This  field  form 
has  been  resolved  into  its  fundamental  and  higher 
harmonics,  including  the  third,  the  fifth,  the  seventh  and 
the  ninth  drawn  to  scale.  The  maximum  field  strength 
of  that  part  of  the  pole  which  has  the  minimum  air  gap 
is  designated  as  100.  The  harmonics  above  the  ninth 
are  not  indicated  since  their  effect  compared  with  the 
lower  frequency  waves  is  very  small,  their  values  being 


To  demonstrate  the  effect  of  different  windings  on 
the  emf.  wave  it  will  be  assumed  that  conductors  of 
different  armature  windings  are  moved  through  this 
field  and  the  resulting  instantaneous  values  will  be 
plotted,  giving  the  corresponding  emf.  wave  shape.  Only 
windings  with  two  coils  per  slot  will  be  considered  in  this 
discussion.    Fig.  12a  represents  the  emf.  wave  form  gen- 
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FIG.  11 — FIELD  FORM  OFTEN  OBTAINED  WITH  ALTERNATORS 

erated  under  these  conditions  by  three-phase,  star-con- 
nected armature  winding  having  three  slots  per  pole,  or 
one  slot  per  pole  per  phase  and  a  coil  throw  of  1  and  4, 
and  1  and  3  (chorded  66.6  per  cent).  The  wave  form 
resulting  from  a  throw  of  1  and  4  has  a  maximum  devia- 
tion from  the  equivalent  sine  wave  of  7.38  per  cent. 
The  effect  of  the  third,  ninth,  fifteenth,  etc.,  harmonics 
is  eliminated  by  the  connection  of  phases  in  star,  but 
the  other  harmonics  are  in  evidence.  Slight  improve- 
ment is  shown  by  the  use  of  throw  1  and  3  as  the  maxi- 
mum deviation  from  the  equivalent  sine  wave  is  6.7 
per  cent.  Chording  the  winding  66.7  per  cent  of  the 
full  pitch  has  reduced  the  fifth,  seventh,  seventeenth 
and  nineteenth  harmonics  to  approximately  87  per  cent 
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FIGS.   12,   13   14 — EMF.  WAVES  PRODUCED  BY  DIFFERENT  THREE-PHASE  WINDINGS  WITH  VARIOUS  COIL  THROWS 

All  the  curves  refer  to  three-phase  windings.  The  diagrams  at  the  left  refer  to  windings  with  one  slot  per  pole  per  phase,  the  mid- 
dle set  to  windings  with  two  slots,  and  the  right-hand  diagrams  to  three-slot  windings.  The  winding  connection  and  the  coil  throw  are 
indicated  near  each  curve 


as  follows:  Eleventh,  0;  thirteenth,  — 0.693;  fifteenth, 
+0.0666;  seventeenth,  +0.1175;  nineteenth,  —0.158; 
twenty-first,  +0.0476;  twenty-fifth,  — 0.04;  twenty-sev- 
enth, +0.037;  twenty-ninth,  +0.0345;  thirty-first, 
+0.0194.  The  maximum  deviation  of  this  field  form 
from  an  equivalent  sine  wave  is  11.2  per  cent  and  the 
form  factor  is  1.1. 


of  their  full  values.  In  order  to  obtain  a  good  wave 
form  with  such  a  winding  the  pole  could  be  so  shaped 
as  to  give  a  field  form  which  approximates  a  sine  wave. 
However,  this  would  require  either  a  larger  machine 
or  an  increase  of  about  12  per  cent  in  the  number 
of  effective  conductors  per  slot,  provided  the  machine 
is  operated  magnetically  the  same  with  both  field  forms. 
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The  \(>it;u't  w;i\.'  for  the  same  winding  and  throw 
as  shown  in  Fij  L2a,  bul  with  delta-connsctsd  phs  e 
indicated  in  Fig.  L2b.  in  this  case  the  pitch  throw 
i  i  ami  i)  will  produce  a  wave  with  exactlj  the  same 
(amplitude  included)  harmonica  ns  exist  in  the  field 
form,  therefore  the  voltage  wave  form   ia   identically 

the  same  as  tin1  field   form,  havme  a  maximum  deviation 

ei'  11.2  per  cent   from  tin-  equivalent  sine  wave 

With    a   COil   throw   of    1    ami   .".   the   wave    form    is   ex 

actlj  like  thai  which  resulted  from  a  throw  of  i  :1ml  4, 

ami    Btar-COnnected    phases,    dm-    to    the    fact     that     the 

etl'eet  of  (')•'>. 7  per  cenl  chording  is  equivalent  to  con 
necting  the  phases  in  star.    'Phis  wave  form,  therefore, 

has    a    maximum    deviation    of    7.88    per   eeid.       As    the 

chord  factor  for  66. 7  per  cent  id'  the  pitch  winding  is 

0.866,  the  crest  value  of  the  wave  for  a  throw  of  I  and 
:?  would  he  Si',  per  cent  Of  that  for  a  pitch  throw,  if  the 
waves  were  sine  waves.     This  condition  does  not  exist, 


however,  with  the  wave  forma  indicated  in   Figs,   L2a 
and   1 2b,  that  show  no  per  cent  and   inn  per  cent   re 
prct  ively. 
Figs.    L8a  and   L8b  repre  ent    the  emf,  wave   forma 

Of  a  three  phase  winding  having  two  slots  per  pole  pi  i 
phase    with    a    throw   of  coll    I    and   7    (pitch),    1    and    li, 

i  and  f)  and  i  and  i.  the  connections  being    tar  in  the 

flrat  case  and  delta  in  the  second.      It   may  he  noted  that 

the  wave  i'"r  throw  l  and  7,  Fig,  L8a,  is  exactly  like  the 
wave  I'M-  throw  l  and  .r),  Fig.  L8b,  aa  chording  I  and  5, 
or  i;<;.7  per  cent  of  pitch,  is  equivalent  to  connecting  the 
phases  in  star. 

The  curves  in  Figs.  14a  and  Mb  show  the  effect  of 
three  slots  per  pole  per  phase,  with  star  and  delta- 
connected  phases  and  coil  throws  of  1  and  L0  <  pitch  >,  1 
and  !),  1  and  8  and  1  and  7.  Other  discussions  along 
this  line  will  be  presented  in  a  later  issue  of  the  Ei.i ■< 
trical  World. 


Forces  Acting  on  Disconnecting  Switches 


Results  of  Tests  to  Determine  the  Forces  Tending  to  Open  Knife  Switches  When  They 
Are  Subjected  to  Excessive  Current  Overloads,  with  Calculations 
Based  on  Different  Conditions 

By  Julian  Loebenstein,  E.E. 


TESTS  were  recently  conducted  by  the  writer  to 
determine  the  forces  tending  to  open  disconnecting 
switches  when  carrying  excessive  currents.  In 
what  follows  the  results  of  these  tests  are  given,  to- 
gether with  calculations  essential  to  the  proper  design 
and  construction  of  catches  for  disconnecting  switches. 
For  an  arrangement  of  switch  and  bus,  as  shown  in 
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FIG.    1 — FORCES  ACTING  ON   A  DISCONNECTING  SWITCH 

Fig.  1,  with  a  current  /  flowing,  the  analysis  of  con- 
ditions follows: 

Consider  an  element  dl  on  the  bus  and  an  element  da 
on  the  switch.  If  the  various  distances  involved  be 
assigned  letters  as  shown  in  the  diagram  we  may  re- 
solve the  two  elements  da  and  dl  into  parallel  elements 
perpendicular  to  the  line  joining  their  centers.  These 
elements  will  be  a  X  dl    and    I  X  da  The  repulsive 


Y'a2  +  F  y<?+T 

force  between  these  two  elements  will  be  proportional 
to  the  product  of  the  currents  and  inversely  proportional 
to  the  square  of  the  distance  between  the  elements. 
_  kFaldadl 

dF  =  (a2  +  P)» 

The  horizontal  component  of  the  force  will  be 

kFaFdadl 

dF\  =  dF  sin  9  = . 

(a1 -{- l2)\/aT+V 


and  the  torque  due  to  the  interaction 
,„  kFal2dadl 

dT=  ^~^A  —  a) 


T  =  kl 


(a'  +  ITVoT 

/' 

Aal'dadl 


(a'  +  OVa'+P 


a2l"dadl 


It  will  be  found  easier  to  integrate  by  keeping  the 
denominator  in  the  form  given  than  to  put  the  entire 
expression  under  the  radical.  Integrating  with  respect 
to  A 

L,  j  I.  — N 


T  =  kT 


Adl 
31  ' 


Adl 


In  integrating  the  first  integral  of  this  last  expres- 
sion an  infinite  value  would  be  obtained  by  taking  the 
limit  zero,  hence  a  small  but  finite  value  B  is  used. 
This  fits  in  with  the  physical  consideration,  for  if  there 
were  an  element  on  the  bus  not  separated  by  a  finite 

TABLE  I— TORQUE  IN  POUNDS  AT  ONE  FOOT  FOR  7=20,000  AMP.. 
A  =12  IN. 


L 

£  =  .5  In. 

B=0.1  In. 

£=0.01  In. 

2 

2.1 

4.2 

7.2 

6 

3.9 

6.1 

9.1 

12 

5.1 

7.2 

10.2 

20 

5.7 

7.8 

10.8 

30 

5.9 

8.1 

11.1 

40 

6.1 

8.2 

11.2 

distance   from   an   element   on  the  switch   blade  there 
would  be  an  infinite  force. 
Integrating  with  respect  to  L 


kVA 
3 


log 


AL 


B(L+^U+A2) 
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This,  however,  is  the  torque  due  to  the  reaction  be- 
tween the  upper  bus  and  the  switch  blade.  The  torque 
due  to  the  reaction  between  the  lower  bus  and  the 
switch  blade  will  be  given  by  an  integral  similar  to  the 
second   one   in   the   original   torque   equation.     This   is 


AL 


3\/L2  +  A 

to  both  buses  is 


Hence  the  expression  for  the  torque  due 


T  = 


kFA\ 


log 


AL 


+ 


3   |_'~°  B(L  —  y/L'  +  A')        \/L'  +  A\ 

where  T  =  pounds  at  1  ft.;  k  =  0.1875  X  10";  and  A, 
L  and  B  are  measured  in  inches. 

To  show  the  effect  of  assuming  different  values  for 
B  Table  I  was  calculated  and  plotted  (see  Fig;  4). 

It  is  probable  that  the  value  B  =  0.1  in.  represents 
most  nearly  the  actual  conditions,  and  therefor  gives 

TABLE  II— TORQUE  IN  POUNDS  AT  ONE  FOOT  FOR  A  =12  IN.-L- 
12  IN.  -B  -0.1   IN. 


10,000 

— _ _ 

1.8 

20,000 

7.2 

30,000 

16.2 

40,000 

28.8 

50,000 

45.0 

60,000 

64.8 

70,000 

88.2 

80,000 

115.2 

90,000 

145.8 

100,000 

180.0 

the  correct  values  for  the  torque.  On  this  basis  the 
Table  II  showing  variation  of  torque  with  current  was 
calculated  (see  Fig.  2). 

In  order  to  determine  the  actual  torque  necessary  to 
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FIG.  2 — VARIATION  OF  TORQUE  WITH  CURRENT 

open  a  switch  by  hand,  various  switches  were  tested  by 
means  of  a  hand  balance.  The  hook  of  the  balance  was 
attached  in  the  hook  hole  of  the  switch  and  increasing 
tension  applied  in  a  direction  normal  to  the  switch  until 
the  switch  started  to  open.     This  tension  necessary  to 


start  the  switch  caused  it  to  leave  the  "break  jaw"  after 
an  application  of  one  second  or  more. 

The  following  styles  of  switches  were  tested:  Two 
600-amp.  single  blade  and  a  1200-amp.  double  blade. 
Both  styles  have  a  distance  of  12  in.  between  the  center 
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SINGLE-THROW,    BACK-CONNECTED    SWITCHES 


line  of  the  jaws  and  the  pivot  and  9.75  in.  between  the 
center  line  of  the  hook  hole  and  the  pivot.  The  tests 
showed  a  tension  of  20  lb.  necessary  to  open  the  600- 
amp.  switch  and  40  lb.  to  open  the  1200-amp.  switch. 
The  torque  necessary  is  therefore  16.25  lb.  at  1  ft.  for 
the  600-amp.  switch  and  32.5  lb.  at  1  ft.  for  the  1200- 
amp.  design. 

The  General  Electric  Company  recommends  the  rat- 
ings indicated  in  Fig.  3  with  15,000-volt  single-pole, 
single-throw,  back-connected  switches.  The  pressure 
between  the  blade  and  the  clips  is  the  limiting  feature, 
and  these  values  must  therefore  be  used  accordingly. 

These  recommendations  agree  closely  with  the  re- 
sults found  by  the  mathematical  analysis.  A  root  mean 
square  current  of  20,000  amp.  would  give  a  maximum 
current  of  30,000  amp.  with  a  corresponding  torque  of 
16  lb.  at  1  ft.  The  test  showed  that  this  was  the  torque 
required  to  open  a  single-blade  600-amp.  switch,  so  that 
it  may  be  assumed  that  a  1200-amp.  single-blade  switch 
would  require  a  slightly  higher  torque,  thus  leaving  a 
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slight  margin  of  safety.  Hence  the  recommendation  of 
20,000  amp.  as  the  limiting  current  for  a  single-blade 
1200-amp.  switch  seems  to  be  correct.  Other  switches 
could,  of  course,  be  estimated  from  the  curves  and 
data  given. 
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Tieing   Together  Water  and  Steam  Power 

Completion  of    an  Article  on  Arrangements    Made  by  the    Connecticut  Power  Company  to 
Operate  its  Falls  Village  Hydroelectric  Plant  in  Parallel  with  the 
►  Hartford  Electric  Company's  Steam  Plant 


FEATURES  of  the  Falls  Village  hydroelectric  plant 
of  the  Connecticut  Power  Company  were  described 
in  the  March  3  issue  of  the  Electrical  World.  In 
this  article  the  construction  of  the  transmission  system 
is  described  and  data  presented  showing  how  the  water 
and  steam  plants  share  the  loads  in  typical  wet  and  dry 
months. 

The  routes  followed  by  the  transmission  lines  and 
the  locations  of  the  substations  and  generating  stations 
are  indicated  on  an  accompanying  map.    Between  Falls 
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-TERRITORY    COVERED   BY    HOUSATONIC    DIVISION    OF 
CONNECTICUT   POWER   COMPANY 


Village  and  Bristol,  which  is  about  40  miles,  the  66,000- 
volt  system  consists  of  two  three-phase  circuits  carried 
by  double-circuit  steel  towers  on  a  right-of-way  100  ft. 
wide.  The  circuits  are  arranged  vertically  on  opposite 
sides  of  the  tower  12  ft.  apart  with  the  middle  conduc- 
tors offset  3  ft.  from  the  plane  of  the  other  two  wires. 
This  arrangement  was  considered  advisable  as  wires  in 
the  same  plane  might  come  in  contact  due  to  sleet  melt- 


ing off  them  at  different  rates.  The  cross-arms  are  8 
ft.  apart.  Telephone  wires  are  carried  9  ft.  below  the 
lower  power  conductors  and  transposed  at  every  other 
tower.  Along  the  apices  of  the  towers  runs  a  5/16-in. 
galvanized-steel  ground  wire.  The  power  conductors 
are  No.  2  B  &  S  gage  copper,  while  the  telephone  wires 
are  No.  6  B  &  S  copper-clad  steel. 

The  line  was  designed  for  0.5  in.  of  ice  on  all  con- 
ductors and  ground  wire  and  a  wind  pressure  of  6  lb. 
per  square  foot  occurring  simultaneously  at  0  deg.  Fahr. 
Suspension  towers  are  designed  to  withstand  the  pull 
of  two  conductors  broken  under  this  condition  in  the 
same  span  and  on  the  same  side  of  the  tower  in  addition 
to  a  wind  load  of  22.5  lb.  per  square  foot  on  two  tower 
faces.  Anchor  towers  are  designed  to  withstand  the 
breakage  of  all  conductors  and  the  ground  wire  in  one 
span  under  the  loading  mentioned  in  addition  to  a  wind 
pressure  of  22.5  lb.  per  square  foot  on  two  tower  faces. 
Lateral  pulls  at  all  conductor  and  ground-wire  supports 
equal  to  the  maximum  tension  obtained  in  each  under 
extreme  loading  must  also  be  withstood  in  addition  to 
the  wind  load  at  all  angle  towers. 

Both  the  suspension  and  anchor  towers  have  13  ft. 
by  13  ft.  bases,  the  height  to  the  bottom  crossarm  being 
37  ft.  for  suspension  towers  and  34  ft.  for  anchor 
towers.  Structural-steel  pyramid-shaped  foundations 
set  6  ft.  in  the  ground  are  used  in  good  soil.  On 
ledges  anchor  bolts  are  grouted  in  the  rock,  while  in 
swamps  special  anchorage  is  employed.  Suspension  in- 
sulators of  the  Pittsburgh  and  Locke  types  are  used,  five 
10-in.  disks  being  employed  at  suspension  points  and 
six  disks  at  dead-ends.  Anchor  towers  are  located  at 
angles  and  approximately  every  mile  on  tangent  lines. 
The  average  spacing  of  towers  is  430  ft.,  although  spans 
as  small  as  200  ft.  and  as  large  as  1000  ft.  are  employed. 
Telephone  booths  are  provided  in  the  tower  bases  ap- 
proximately every  4  miles. 

From    Bristol   to   Berlin,    a   distance   of   about    13.5 
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miles,  somewhat  higher  towers  with  larger  bases  are 
used  but  are  designed  for  the  same  loading  as  those  on 
the  Falls  Village-Bristol  line.  This  section  carries  only 
a  single  circuit.  As  mentioned  in  the  first  part  of  the 
article  this  line  will  be  extended  to  Cromwell  where, 
step-down  connections  will  be  made  with  the  Middletown 
steam  station  of  The  Connecticut  Power  Company. 

The  Bristol-Berlin  single-circuit  line  continues  to 
Hartford  on  wood  poles  while  a  similar  wood-pole  line 
connects  New  Britain  with  the  steel-tower  line.     Forty 


provide  for  exchange  of  power  between  the  two  sys- 
tems in  either  direction,  to  install  an  induction  regula- 
tor in  series  with  the  11,000-volt  tie-lines.  This  regu- 
lator has  a  10  per  cent  range  and  can  be  set  to  "buck" 
or  "boost"  as  desired,  depending  on  the  direction  in 
which  energy  is  sent.  In  addition,  the  low-tension 
winding  of  the  66,000/1 1,000-volt  transformer  is  pro- 
vided with  taps  for  11,000  to  12,500  volts. 

Most  of  the  energy  is  sold  to  the  Torrington  Electric 
Light   Company,   the  Bristol  and   Plainville   Tramway 
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FIG.    2— PROPORTIONS  OF  TOTAL  LOADS  CARRIED  BY  WATER  AND  STEAM    PLANTS  ON  TYPICAL  DAYS  OF  WET  AND  DRY   SEASONS 

The  left-hand  set  of  curves  indicate  conditions  on  May  6,  1916,  and  the  right-hand  set  on  Sept.  26.     The  top  row  of  curves  repre- 
sent the  loads  carried  by  the  Canaan  plant,  the  next  lower  row  the  loads  carried  by  the  Palls  Village  water  power  plant  and  the  lower 
row  the  load  of  the  Hartford  plant.    On  May  6  the  Connecticut  Power   Company    delivered    73,000    kw.-hr.    to   the    Hartford    company 
while  on  Sept.   26  conditions  were  reversed  with  the  Hartford  Electric  Company  supplying  60,000  kw.-hrs. 


and  45-ft.  chestnut  poles  spaced  180  ft.  apart  are  used 
on  these  lines.  They  carry  two  5-in.  by  6-in.  cross-arms, 
the  lower  being  8  ft.  8  in.  long  and  carrying  only  one 
conductor,  and  the  upper  being  10  ft.  long  and  support- 
ing two  conductors.  A  5/16-in.  ground  wire  runs  along 
the  tops  of  the  poles  and  telephone  conductors  are  sup- 
ported below  the  power  conductors. 

Dead  ends  are  provided  at  frequent  intervals,  the 
poles  being  head  guyed  in  two  directions  at  such  points. 
Four  10-in.  suspension  insulators  are  used  at  suspen- 
sion points  and  five  disks  at  dead  ends. 

In  connecting  the  system  to  that  of  The  Hartford 
Electric  Light  Company,  it  was  necessary  in  order  to 


Company  and  to  the  Hartford  Electric  Light  Company. 
For  the  period  July  to  December,  1914,  1,907,170  kw-hr. 
were  generated;  from  January  to  December,  1915,  11,- 
623,514  kw.-hr.  and  from  January  to  September,  1916, 
23,898,675  kw.-hr.  Demands  for  electricity  are  increas- 
ing rapidly,  particularly  in  Bristol,  where  the  New  De- 
parture Manufacturing  Company,  a  subsidiary  of  the 
General  Motors  Company,  is  increasing  its  plant  ex- 
tensively. The  Bristol  Brass  Company  is  also  increas- 
ing its  capacity  in  the  same  way.  The  industries 
throughout  this  territory  are  very  stable,  most  of  them 
having  no  direct  connection  with  the  present,  so-called 
war  business. 
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Relay  Practice  of  Large  Systems 

Types,  Arrangement  and  Settings  of  Instruments   Used  for  the  Proteetion  of  Distribution 
Networks,  with  an  Account  of  the  Discussion  at  the  Chicago 
Meeting  of  the  A.I.E.E, 


Two  papers  on  relaj  protection  were  presented  ;it 
the  Chicago  meeting  of  the  American  Institute  of 
Electrical  Engineers  on  .March  9:  one  by  Philip 
Torch io,  chief  electrical  engineer  of  the  Nev<  York  Edi- 
son  Company,  and  the  other  by  R.  F.  Schuchardt,  elec 
trical  engineer  of  the  Commonwealth  Edison  Company. 
The  first  paper  reviewed  the  most  prominenl   systems 

Of    relax    protection    which   arc   being   employed    in    this 
country   and  pointed  out  the  combinations   which  give, 
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FIGS.  1  AND  2 — RADIAL  FEEDERS — NOT  PARALLEL  AND  PARALLEL 

the  maximum  degree  of  protection  with  a  minimum  ex- 
penditure, especially  for  conditions  obtained  on  existing 
lines.  The  second  paper  dealt  with  the  arrangement 
and  setting  of  relays  on  one  large  interconnected  sys- 
tem. Both  authors  pointed  out  that  the  function  of  the 
relay  is  no  longer  to  protect  apparatus  against  overloads 
but  to  disconnect  any  part  of  a  system  on  which  a  fault 
occurs,  and  prevent  extension  of  the  disturbance  to  the 
remainder  of  the  system. 

New  York  Practice 

In  the  paper  by  Mr.  Torchio  it  was  pointed  out  that 
overload  relays  of  the  inverse-time-limit  type  have  been 
used  extensively  and  successfully  in  this  country  for 
protecting  radial  feeders  not  operated  in  parallel  at  the 
substation.  Several  large  companies  have  furnished  the 
additional  protection  of  a  selective-ground  relay  to  in- 
dicate a  ground  on  the  affected  feeder.  From  experi- 
ence obtained  with  this  combination,  it  appears,  said  the 
author,  that  this  system  warrants  further  applications. 
Protection  of  radial  feeders  operated  in  parallel  at  the 
substation  is  best  secured  by  the  use  of  (a)  the  re- 
verse-power relay  in  combination  with  overload  relays, 
and  (b)  the  balanced  or  Merz-Price  system.  The  split- 
conductor  system  is  especially  suitable  for  new  instal- 
lations or  systems  where  existing  duplicate  overhead 
lines  can  be  arranged  to  give  a  split-conductor  circuit. 

For  single  lines  in  tandem,  extensive  use  has  been 
made  of  definite  and  inverse-time-limit  relays,  set  for 
progressively  longer  time  intervals  the  nearer  they  are 
to  the  generating  station.  Where  there  are  two  or  more 
parallel  lines  in  tandem  very  satisfactory  results  have 
been  obtained  by  connecting  inverse-time  limit  relays 
at  the  point  where  energy  leaves  the  station  or  substa- 
tion and  using  overload  relays  in  combination  with  re- 
verse-power relays  at  the  points  where  energy  enters 
the  substation.  The  balanced  system,  previously  men- 
tioned, is  also  especially  adapted  to  such  conditions. 

While  the  balanced  system  might  be  preferable  for 
new  installations  of  single-line  ring  systems,  very  good 
results  can  be  obtained  by  using  reverse-energy  relays 


in  combination  with  Inverse-time-limit  relays  set  for 
progressively  longer  time  intervals  the  nearer  they  are 
the  generating  station.  Results  will  apparently  be  very 
satisfactory  in  parallel  line  ring  systems  if  inverse-time- 
limit  relays  are  used  in  the  outgoing  feeders  at  the  gen- 
erating  stations  and  if  a  balanced  inter-connected  com- 
bination of  reverse-energy  and  inverse-time-limit  relays 
is  employed  at  the  receiving  ends  of  the  supply  feedei 
When  energy  is  furnished  to  several  parts  of  a  system, 
interconnected  through  several  substations  by  duplicate 
feeders,  overload  relays  can  be  used  on  the  outgoing 
feeders  at  each  of  the  main  receiving  stations  to  elimi- 
nate the  possibility  of  a  complete  shut  down. 

Where  energy  can  pass  in  either  direction  between 
generating  stations  through  tie  lines,  the  Merz-Price 
or  balanced  system  of  relays  is  probably  most  advan- 
tageous. Any  one  of  the  following  arrangements  can 
be  used:  Split-conductor  principle;  combined  intercon- 
nected reverse-power  and  inverse-time-limit  relay,  or  re- 
lays with  the  plungers  mechanically  interlocked. 

Relay  protection  is  seldom  applied  to  generators,  but 
when  it  is,  it  can  be  secured  by  connecting  differential 
relays  to  current  transformers  in  both  ends  of  each  in- 
dividual winding  and  also  by  means  of  reverse-power 
relays  in  connection  with  overload  relays  having  trip- 
ping contacts  in  series.  If  a  ground  is  connected  to  the 
generator  neutral  or  to  the  neutral  of  one  or  more  gen- 
erators operating  in  parallel,  the  selective  relay  ground 
principle  can  be  employed  for  protecting  generators  by 
having  a  transformer  of  the  relay  system  in  series  with 
the  ground  lead.  Transformer  protection  has  been  best 
obtained  by  means  of  differential  relays. 

Since  the  power  factor  of  a  short-circuit  may  vary 
from  zero  to  unity,  the  reverse-power  relay  should  be 
capable  of  selecting  through  a  range  of  180  deg.  Ex- 
cellent results  have  been  obtained  with  the  selective 
ground  relay  by  the  New  York  Edison  Company  for 
nine  years.  Where  the  feeders  are  paralleled  in  a  sub- 
station, a  grounding  relay  is  used  in  conjunction  with 
the  balanced  interconnected  reverse-energy  relay  on  the 
substation  ends  of  the  feeders.  All  feeders  leaving  the 
substations  are  also  equipped  with  grounding  relays. 

Chicago  Practice 

An  outline  of  the  protective  schemes  employed  by  the 
Commonwealth  Edison  Company  was  given  in  the  paper 
by  Mr.  Schuchardt.  All  of  the  newer  generating  units 
employed  by  this  company  and  one  of  the  old  20,000- 
kw.  vertical  units  are  equipped  with  balanced  relays  of 
the  Merz-Price  type.  The  other  generators  are  not 
equipped  with  automatic  relays  at  present.  The  genera- 
tors, with  their  external  reactors,  when  the  latter  are 
used,  have  reactances  ranging  from  7  to  12.5  per  cent, 
depending  on  their  ratings.  The  tie  lines  are  protected 
with  balanced  relays,  the  connections  being  arranged  so 
that  the  relays  will  operate  only  with  a  ground  current. 
Tie  lines  between  Fisk  Street  and  Northwest  station  are 
about  8  miles  long,  therefore  they  are  treated  like  ordi- 
nary lines.  Uni-directional  relays  have  been  installed 
at  each  end  to  replace  the  bellows  type  and,  in  addition, 
an  adjustable,  definite-minimum,  inverse-time-element 
relay  will  be  installed  to  trip  the  60-cycle  switch  in  case 
of  a  sustained  excessive  overload.  The  uni-directional 
relays  will  be  set  to  operate  instantaneously  on  energy 
feeding  inward  and  the  inverse  time-limit  relays  will  be 
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set  to  trip  in  about  three  seconds  with  10,000  kw.  Bel- 
lows-type relays  are  also  being  rapidly  replaced  by  in- 
duction-type adjustable,  definite-minimum,  inverse- 
time-element  relays  on  the  transmission  lines  leaving 
the  generating  stations.  Where  a  line  is  a  part  of  a 
ring  and  the  time  setting  of  the  relay  at  the  station  end 
is  more  than  one  and  one-half  seconds,  an  additional  re- 
lay of  the  same  type  is  used  but  set  to  operate  instan- 
taneously. At  the  substation  end  of  these  lines  as  well 
as  on  the  tie  lines  between  substations  are  connected 
uni-directional  inverse-time-element  relays  of  the  induc- 
tion type,  or  balanced  relays  in  some  instances  on  rings. 

Induction-type  relays  are  used  on  all  transmission 
lines  except  where  their  use  requires  too  high  a  time 
setting,  that  is,  one  that  exceeds  two  seconds.  With 
ring-connected  lines  where  consecutive  relays  in  each 
link  must  have  an  increased  time  element,  the  nearer 
they  are  the  station,  the  use  of  these  relays  would  gen- 
erally require  more  than  a  two-second  setting,  since  the 
difference  in  time  setting  between  any  two  consecutive 
relays  in  series  must  be  equal  to  the  time  required  for 
the  oil  switch  to  operate  plus  a  safe  margin,  making  the 
minimum  time  at  least  three-tenths  of  a  second.  To  ' 
minimize  the  total  number  of  relays  connected  in  series 
in  a  ring  of  many  links  and  thus  prevent  employing  ex- 
cessive time  limits,  the  shortest  sections  in  a  ring  are 
provided  with  balanced  relays  and  pilot  wires. 

The  bellows  overload  relays  on  the  high-tension  side 
of  the  substation  units  are  set  to  operate  in  two  seconds 
with  three  and  one-half  times  rated  current  and  in- 
stantaneously with  five  times  rated  current.  Not  more 
than  15  per  cent  overspeed  is  allowed  in  operating  syn- 
chronous converters.  Differential  relays  on  the  substa- 
tion transformers  and  the  relays  on  the  4000-volt  feed- 
ers are  of  the  instantaneous  type. 

Discussion  on  Relay  Practice 

Among  those  who  participated  in  the  discussion  were 
H.  R.  Summerhayes,  Schenectady,  N.  Y.;  W.  H.  Cole, 
Boston,  Mass.;  E.  B.  Meyer,  Newark,  N.  J.;  L.  N. 
Crichton,  East  Pittsburgh,  Pa.;  J.  R.  Craighead,  Sche- 
nectady; O.  C.  Traver,  Schenectady;  A.  A.  Meyer, 
Detroit,  Mich.;  J.  V.  Taylor,  Schenectady;  H.  L.  Wal- 
lau,  Cleveland,  and  J.  S.  Jenks,  Pittsburgh. 

Mr.  Summerhayes  pointed  out  that  the  papers  pre- 
sented indicate  a  tendency  toward  standardization  of 
relay  practice.  He  also  expressed  the  belief  that  overload 
relays  will  make  a  system  less  selective  for  cable 
"shorts"  than  the  system  outlined  in  Mr.  Schuchardt's 
paper,  but  the  former  will  give  better  protection  for  a 
substation-bus  short-circuit.  Furthermore,  he  strongly 
recommended  the  use  of  balanced  or  differential  relay 
protection  for  generators,  and  urged  the  installation  of 
steam  pipes  for  putting  out  fires  and  dampers  for  shut- 
ting off  the  draft. 

Referring  to  the  maximum  time  limits  of  1.5  or  two 
seconds  mentioned  in  both  papers,  the  speaker  said  that 
he  had  recently  made  calculations  which  show  that  for 
fifty  times  full-load  current  the  temperature  rise  is  at 
the  rate  of  55  deg.  C.  per  second  and  for  100  times 
full-load  current  at  the  rate  of  220  deg.  C.  per  second. 
Since  it  takes  a  conductor  several  minutes  to  cool  from 
a  temperature  of  220  deg.  C.  to  the  safe  temperature 
of  100  deg.  C,  the  effect  is  not  merely  momentary  and 
the  cable  insulation  may  be  permanently  injured  if  the 
conductor  rises  to  over  200  deg.  C. 

W.  H.  Cole  said  that  the  Edison  Electric  Illuminating 
Company  of  Boston  had  installed  60  miles  of  split-con- 
ductor cable  protected  by  balanced  relays.  Part  of  the 
switch  gear  is  English  and  part  of  it  has  been  developed 
by  the  company's  engineers.  Experience  to  date  indi- 
cates that  the  balanced  type  of  protection  is  very  satis- 
factory and  that  it  permits  extensions. 


E.  B.  Meyer  said  that  the  Public  Service  Electric 
Company  of  New  Jersey  has  installed  about  7  miles  of 
350,000-circ.  mil  sector  type,  split-conductor  cable  on 
13,200-volt  circuits  during  the  past  year.  During 
1917  10  miles  more  will  be  installed. 

At  opposite  ends  of  each  split  conductor  are  installed 
reactors  which  produce  a  reactance  drop  equal  to  12  per 
cent  of  the  resistance  drop  at  rated  current.  With  this 
arrangement  the  maximum  voltage  between  "splits" 
during  an  end  fault  should  not  exceed  1000  volts.  The 
cost  of  the  cable  is  from  10  to  15  per  cent  higher  than 
the  ordinary  type  of  cable  and  the  cost  of  jointing  is 
25  per  cent  higher,  but  this  additional  expense  appears 
warranted  on  important  tie  feeders.  To  be  conserva- 
tive the  New  Jersey  company  has  rated  split-conductor 
cables  the  same  as  solid-conductor  cables. 

Mr.  Crichton  called  attention  to  the  results  of  tests 
made  several  years  ago  which  indicated  that  power 
should  not  be  cut  off  from  induction  motors  more  than 
three  seconds  and  then  applied  again,  since  the  belts 
and  clutches  between  the  motor  and  the  load  could  not 
stand  the  sudden  increase  in  speed  following  the  restora- 
tion of  full  voltage.  Falling  out  of  step  is  another 
limitation  to  the  length  of  interruption  of  power  which 
should  be  allowed. 

A.  A.  Meyer  of  Detroit  outlined  a  very  simple  scheme 
which  the  Detroit  Edison  Company  has  used  success- 
fully for  more  than  a  year,  since  it  changed  from  a 
radial  to  a  parallel  system  of  operation.  It  was  brought 
out  later  by  Mr.  Wallau  that  this  scheme  is  particularly 
applicable  where  a  number  of  feeders  and  substations 

lie  between  two  power 
houses.  He  also  said 
the  Cleveland  company, 
which  operates  its  sys- 
tem in  tandem  with 
cables  in  parallel,  had 
found  sufficient  protec- 
tion by  using  overload 
relays  at  the  sending 
end  and  reverse-en- 
ergy relays  at  the  re- 
ceiving end.      ~^» 

J.  S.  Jenks  said  that 
the  West  Penn  Electric 
Company  had  estimat- 
ed that  with  ordinary 
protective  schemes  the 
time  for  the  operation 
of  some  of  the  relays 
would  amount  to  as 
much  as  ten  seconds. 
To  avoid  this  delay  a 
system  has  been  de- 
vised in  which  all  of 
the  switch  gear  is  nor- 
mally locked  closed. 
Should  the  voltage  in 
any  part  of  the  system, 
however,  fluctuate  be- 
yond pre-determined 
limits,  the  switches 
so  they  become  opera- 
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will  be  automatically  unlocked 
tive. 

In  closing  the  discussion  Mr.  Torchio  expressed  the 
opinion  that  large  generators  should  be  protected.  Mr. 
Schuchardt  remarked  that  the  disadvantages  of  the 
balanced  system  are  its  complications,  its  high  cost 
and  the  fact  that  it  adds  another  element  to  the  system. 
In  line  with  Mr.  Summerhaye's  remarks,  he  said  that 
one  and  a  half  seconds  is  as  long  as  he  should  advise 
that  a  short-circuit  be  left  on  the  line. 
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Motor  Drives  in  a  Screw  and  Bolt  Plant 

Convenient   Arrangements  of   184   Induction   Motor   Drives   Which   Represent  an   Average 

Load  of  170,000  Kw.-Hr.  per  Month  with  a  Monthly  Load  Factor  of  30 

per  Cent  and  a  Demand  Factor  of  45.5  per  Cent 

\>\   i..  .i.  Lamberghb 

Member  "i  engineering  etaff,  Duqueane  Light  Compart) 


THE  man]   advantages  claimed  for  electric 
drives   in  various   industries  have  likewis< 


i 


motor 
isc  been 
realized  in  the  screw  and  bolt  plants.  The  ma- 
chines used  in  the  manufacture  of  this  product  consist 
principally  of  lathes,  threading  and  tapping  machines, 


where  it  is  loaded  into  auto  trucks  and  railroad  cars  for 
shipment .  Each  operation  or  each  class  of  work  is  con- 
fined to  a  certain  section  of  the  building.  Under  nor- 
mal conditions  the  plant  operates  ten  hours  per  day, 
excepting  Saturdays,  when   it  operates  alternately  five 


punches,  shears,  hot  and  cold  beading  machines,  blowers  and  eight  hours.  All  machinery  is  electrically  driven 
and  power  hammers.  The  flexibility  obtained  by  a  and  all  energy  for  light  and  power  is  purchased  from 
motor    drive    has    proven    advantageous    since   the   ma-     the  Duquesne  Light  Company. 

chinery  is  located  where  it   is  easily  accessible  and  the  The  substation  has  an  ideal  location  in  the  center  of 

material  can  be  quickly  taken  to  and  from  the  machine  the  plant.  Three-phase,  60-cycle  service  is  supplied 
iiWhe  course  of  manufacture.  Each  machine  or  group  through  cables  at  a  potential  of  11,000  volts.  For  dis- 
of  machines  can  "be  operated  independently  and  the  tribution  to  the  motors,  this  is  stepped  down  to  440  volts 
starting  and  stopping  of  one  or  another  does  not  neces-  by  means  of  three  375-kva.,  11,000/440-volt,  60-cycle, 
sarily  affect  the  others.  Among  the  various  other  prac-  single-phase  oil-cooled  transformers,  which  are  delta 
tical  considerations  in- 
volved in  the  operation 
of  a  plant  of  this  kind 
is  the  human  factor.  It 
is  generally  agreed  that 
the  working  conditions 
of  the  employee  is  of 
great  importance  and 
worthy  of  careful  atten- 
tion. The  motor  has  also 
been  found  to  have  ad- 
vantages in  this  respect. 

The  factory  layout  and 
operation  at  the  plant  of 
the  Pittsburgh  Screw  & 
Bolt  Company  at  Pitts- 
burgh, Pa.,  from  the 
standpoints  of  complete- 
ness of  working  equip- 
ment, power  equipment 
and  means  of  providing 
for  employees  first-class 
working  conditions  are 
of  interest  and  de- 
scribed in  what  fol- 
lows. 

For  a  number  of 
years  before  this  com- 
pany moved  to  its  pres- 
ent quarters,  the  old 
plant     was     driven     by 


FIG.  1 — SMALL  COLD-HEADING  MACHINES  DRIVEN  BY  INDUCTION 
MOTORS   MOUNTED   OVERHEAD 


means  of  engines  through  a  series  of  line  shafts  and 
belts.  A  part  of  the  plant  was,  however,  electrified,  and 
it  proved  so  successful  that  when  the  equipment  was 
moved  to  its  larger  quarters,  the  old  method  of  devel- 
oping and  transmitting  power  was  entirely  abolished 
and  the  modern,  more  efficient  and  flexible  drive  by 
motors  was  adopted.  The  capacity  of  this  plant  in  the 
manufacture  of  bolts,  nuts,  screws,  tie  rods  and  rivets 
is  about  8000  tons  a  month.  The  building,  a  one-story 
rectangular-shaped  structure  of  steel  and  brick,  with 
concrete  floors,  is  about  400  ft.  wide  and  800  ft.  long. 
Raw  material  is  brought  into  the  plant  on  a  railroad 
siding  extending  along  one  side  of  the  building  for  al- 
most the  entire  length  and  is  unloaded  and  distributed 
by  means  of  electric  traveling  cranes  from  this  point 
to  the  machines  where  it  is  to  be  used.  The  finished 
product   leaves   at   the   opposite   side   of  the   building, 


connected.  For  lighting, 
the  voltage  is  stepped 
down  to  110  and  220 
volts  by  means  of  a  100- 
kva.  transformer.  The 
substation  equipment 
also  includes  a  motor- 
generator  set  consisting 
of  a  150-hp.,  440-volt, 
three-phase,  60-cycle, 
900-r.p.m.  induction  mo- 
tor direct  connected  to  a 
100-kw.,  240-volt,  com- 
pound-wound, interpole 
direct-current  generator 
which  supplies  current 
to  cranes,  elevators, 
deep-well  pumps  and 
Cooper- Hewitt  quartz 
lamps.  The  switchboard 
consists  of  four  alternat- 
ing-current power  panels 
bearing  an  integrating 
wattmeter  and  a  curve- 
drawing  wattmeter,  two 
lighting  panels  with  an 
integrating  wattmeter, 
and  two  direct-current 
panels  with  an  indicat- 
ing ammeter  and  volt- 
meter, making  a  total  of 
eight  panels.  All  power  and  light  circuits  are  pro- 
tected by  circuit  breakers  mounted  on  the  switchboard. 
In  all  184  motors  are  used,  ranging  in  size  from  2  to 
150  hp.,  with  an  aggregate  rated  capacity  of  2322.5  hp. 
Of  this  number  174  are  440-volt,  three-phase,  60-cycle 
induction  motors,  including  the  motor  of  the  motor- 
generator  set,  nearly  all  of  which  are  of  the  squirrel- 
cage  type.  The  total  rated  capacity  of  these,  which  is 
the  total  connected  power  load  on  the  alternating-cur- 
rent supply,  is  2197.5  hp.  The  remaining  ten  are  220- 
volt,  direct-current  motors,  the  energy  for  which  is 
supplied  from  the  motor-generator  set.  Both  the  indi- 
vidual and  the  group  drives  are  used,  the  former,  how- 
ever, being  employed  more  extensively.  Unless  the  motor 
is  direct  connected  or  geared  to  the  machine  driven,  it 
is  usually  mounted  overhead.  In  this  way  very  little 
floor  space  is  utilized  for  power  purposes.     All  power 
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feeders  are  run  in  conduit  underground.  Switches  are 
inclosed  in  metal  boxes  and  carefully  placed  where  most 
convenient  to  the  machine  operator. 

In  Fig.  4  is  shown  a  group  of  three  heavy  cold- 
heading  machines,  each  driven  by  a  20-hp.  motor.  This 
view  was  taken  from  the  rear  of  the  machines  to  show 
the  relative  position  of  the  motors.     The  switch   and 
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FIG.  2 — AVERAGE  DAILY  POWER  LOAD  OF  MOTORS  INSTALLED 

starter  controlling  the  motor  are  located  in  front  of 
the  machine  near  the  operator.  These  machines  will 
produce  bolts  or  rivets,  %  in.  to  1  in.  in  diameter,  from 
cold  stock  at  an  average  rate  of  forty-five  per  minute. 
Raw  material,  in  the  form  of  wire,  is  automatically  fed 
to  the  machines  from  reels.  In  passing  through  it  is 
headed  and  cut  into  desired  lengths  in  one  operation. 
The  finished  bolt  or  rivet  drops  through  a  chute  into  a 
keg.  When  the  keg  has  been  filled  and  its  contents 
weighed,  it  is  put  on  an  electrically  driven  conveyor 
and  carried  to  another  department  for  additional  ma- 
chine work  or  to  the  shipping  department. 

In  Fig.  1  is  shown  a  group  of  eight  smaller  cold- 
heading  bolt  and  rivet  machines,  each  belt  driven  by  a 
squirrel-cage  induction  motor,  mounted  above  on  a  steel 
frame  support,  where  it  occupies  no  valuable  floor  space 
and  the  belt  neither  interferes  with  the  free  handling 
of  materials  nor  endangers  employees  passing  about 
the  machines.  The  switches  controlling  these  motors 
are  inclosed  in  metal  boxes  mounted  on  brackets  of 
angle  iron.  The  operation  of  these  machines  is  similar 
to  that  of  the  machines  shown  in  Fig.  3,  except  that 
the  rivets  and  bolts  made  are  of  a  smaller  size  and  the 
number  produced  in  a  given  time  is  somewhat  greater. 
The  larger  sizes  of  bolts  and  rivets  are  preheated  in 
furnaces  and  forged  in  so-called  hot-heading  machines. 

Table  I — Energy  Consumption  for  Plant  Covering  a  Period  of 
Six  Months 

Month                               Light,  kw.-hr.  Power,  kw.-hr.  Total  kw.-hr. 

August,    1915    4,881                   133,350  138,231 

September,    1915     5,682                   137,120  142,802 

October,    1915    9,739                   168,550  178,289 

November,    1915    11,735                   160,740  172,475 

December,    1915    13.922                   173,150  187,072 

January,    1916    16,615                   185,120  201,735 


Average     10,429  159,672  170,101 

The  nut  presses  are  driven  by  7.5-hp.  1200-r.p.m. 
squirrel-cage  motors  mounted  similarly  to  those  in 
Fig.  1.  The  switch  boxes  and  starters  are  located 
within' convenient  reach  of  the  operators. 

The  curve  of  Fig.  2  is  a  typical  power  load  under 
normal  conditions.  The  maximum  demand  is  750  kw. 
The  curve  is  a  fairly  smooth  one,  this  being  due  to  the 
fact  that  the  entire  load  consists  of  comparatively  small 
motors,  the  largest  motor  being  only  a  small  part  of  the 
entire  load,  so  that  the  sudden  starting  and  stopping  of 
a  motor  causes  but  a  slight  variation  in  the  load.  Be- 
sides this  some  of  the  motors,  such  as  blower  motors, 
are  a  steady  load.  There  is  very  little  load  between  the 
hours  of  8  p.  m.  and  5  a.  m. 

The  plant  is  lighted  through  a  large  amount  of  win- 
dow space  on  the  sides  and  top  of  the  building.  On 
dark  days,  when  light  from  this  source  is  insufficient, 
and  at  night  general  illumination  is  obtained  by  means 
of  thirty-six  Cooper-Hewitt  quartz  lamps.  At  machines, 
in  the  office  and  other  places  where  a  more  concentrated 
light  is  desired  incandescent  lamps  are  used.  The 
larger  of  these  are  of  the  gas-filled  tungsten  type.     All 


incandescent  lamps  are  connected  directly  to  the  alter- 
nating-current supply.  The  maximum  load  from  this 
source  is  45  kw.  A  three-wire,  110-220-volt  distribu- 
tion system  is  used. 

The  increase  in  power  consumption  is  due  to  in- 
creased production.  The  increase  in  consumption  for 
light  is  due  to  both  increase  in  production  and  the  dark 


FIG.    3 — SUBSTATION    IN    SCREW   AND   BOLT   FACTORY 

days  of  the  winter  season.  Taking  the  maximum  de- 
mand on  light  and  power  as  795  kw.,  the  load  factor, 
based  on  the  average  energy  consumption  as  shown 
above  and  720  hours  per  month,  is  29.7  per  cent.  Dur- 
ing the  month  of  January,  1916,  the  output  was  close 
to  5000  tons.  This  number  divided  into  the  total 
number  of  kilowatt-hours  for  the  month  shows  an 
energy  consumption  of  40  kw.-hr.  per  ton  of  product. 
The  average  power  consumption  per  month  per  horse- 
power of  connected  load  for  the  six  months  was  72.6 
kw.-hr.  The  demand  factor  or  the  ratio  of  the  maxi- 
mum demand  to  the  total  connected  power  load  is  45.5 
per  cent. 

A  complete  record  is  kept  of  the  performance  of  each 


FIG.   4 — COLD-HEADING   MACHINES  GEARED  TO   MOTORS  BELOW 

motor.  When  a  motor  is  repaired,  the  date  and  extent 
of  such  repairs  are  carefully  recorded  in  a  systematic 
way.  These  records  are  gone  over  regularly,  and  in  this 
way  the  electrician  knows  when  a  motor  is  due  for  an 
inspection.  With  this  method  in  use,  very  little  in- 
convenience due  to  motor  trouble  is  experienced.  A 
similar  plant  is  operated  by  this  company  at  Gary,  Ind. 
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STATION   AND   OPERATING   PRACTICE 

Department  Devoted  to  Problems  of  Installation,  Operation  <ni<l  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Temporary  Installation  of  Motors  on 
Concrete  Floors 

BY    II.   S.   RICH 

To  install  a  motor  temporarily  on  a  concrete  floor 

where  no  Becure  anchorage  is  available  tin1  writer  has 

found  the  following  method  effective  and  easy  to  follow: 

A  square  frame  is  bolted  together  for  the  motor  to  set 


METHOD  OF   INSTALLING   MOTOR  TEMPORARILY   ON   A 
CONCRETE    FLOOR 


on,  and  in  place  of  driving  spikes  through  it  into  the 
concrete  floor  two  or  three  cold  chisels  are  driven  in 
with  a  sledge  along  the  side  of  the  frame  nearest  the 
apparatus  operated  by  the  motor.  Between  the  other 
side  of  the  wooden  frame  and  the  ceiling  are  wedged 
two  2-in.  by  4-in.  posts.  These  posts  are  nailed,  wedged 
and  braced  as  shown.  The  posts  hold  the  motor  down 
and  the  chisels  prevent  it  from  twisting  out  of  line. 
The  motor  is  attached  to  the  frame  with  lag  screws. 


SYSTEM  MAP  AND  CARD  FILES 

How  a  Wall  Map  of  a  Distribution  System  Is  Used 

in  Conjunction  with  Transformer  Records 

in  Securing  Line  Information 

On  a  wall  space  that  measures  about  12  ft.  square  the 
Indiana  &  Michigan  Electric  Company  at  Elkhart,  Ind., 
has  placed  a  complete  map  of  the  electric  system  in  its 
city,    the    territory    represented    being    about    2    miles 
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FIG.    1 — HISTORY   OF   TRANSFORMER,    METER   RECORD    AND 
CONNECTED   LOAD 

square.  From  this  map  and  the  card  record  systems 
used  with  it,  it  is  possible  to  obtain  practically  all  in- 
formation required  regarding  lines  and  their  equipment. 
Every  primary  circuit  from  the  power  house  to  its  ter- 
minus is  shown  along  the  streets  and  alleys  it  traverses 


by  a  colored  string.  These  strinj  are  held  in  plac< 
wood  screws  with  special  heads,  like  the  one  shown 
herewith.  Strings  held  in  this  manner  rather  than 
painted  or  inked  lines  were  used,  since  their  local 
can  be  easily  changed  if  necessary.  Although  the  string 
holders  'look  like  miniature  poles  with  crossarms  on 
them,  they  do  not  mark  pole  locations.     Records  of  the 
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FIG.   2 — RESULTS  OF  TRANSFORMER  TESTS  AND   COSTS  OF 
REPAIRS    ENTERED   ON    THIS   CARD 

poles  are  kept  in  a  book  containing  maps  of  the  differ- 
ent sections  of  the  city  drawn  to  a  much  larger  scale 
than  the  wall  map.     The  locations  of  all  streets  and 
alleys,     transformer     banks 
and    street   lamps,    however, 
are  marked  on  the  wall  map. 
According    to    representa- 
tives   of    the    Elkhart-  com- 
pany, not  a  day  goes  by  but 
what  the  map   is  consulted. 
It  is  used  to  provide  infor- 
mation on    line    extensions, 
trouble  calls,  street-lamp  lo- 
cations    and     sizes,     trans- 
former   locations    (the    load 

conditions  of  which  are  kept  on  indexed  cards),  and  on 
three-phase  power-circuit  locations.  As  an  aid  to  the 
contract  department  it  is  also  of  value.  Moreover,  it 
possesses  some  advertising  value,  since  it  is  visible  from 
a  large  window  on  the  street.     People  passing  stop  to 
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DESCRIPTION  OF  TRANSFORMER 
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FIG.    4 — DESCRIPTION    OF   TRANSFORMER   AND    RECORD    OF 
PURCHASING    INFORMATION 

look  at  it,  and  customers  in  the  office  often  consult  it  for 
general  information. 

For  more  detailed  information  than  the  map  gives 
the  card  records  previously  referred  to  may  be  con- 
sulted.    Each  transformer  shown  on  the  map    bears  a 
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number.  Corresponding  to  this  number  in  a  convenient 
file  are  4-in.  by  6-in.  cards,  which  give  the  entire  his- 
tory and  rating  of  the  unit  and  also  its  location  number. 
Knowing  the  latter  anyone  can  learn  where  the  unit  is 
situated,  when  it  was  set,  what  circuit  it  is  on,  what  its 
rating  is  and  what  load  it  is  carrying  by  referring  to 
a  set  of  5-in.  by  8-in.  cards  numbered  to  correspond. 
This  map  and  record  system,  which  cost  originally  about 
$400,  is  said  to  be  worth  that  amount  as  a  time-saver 
alone. 


TWO-PHASE  MOTOR  TROUBLE 

How  Trouble  Due  to  Starter  Connections  Was  Cor- 
rected by  the  "Cut  and  Try"  Method 

BY   HENRY   MULFORD 

Owing  to  indistinct  lines  and  erasures  on  a  manufac- 
turer's wiring  diagram  the  writer  had  to  try  several 
two-phase  motor  connections  shown  in  the  accompany- 
ing illustration  before  arriving  at  the  proper  connec- 
tions shown  by  the  solid  lines.    At  first  the  connections 
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FIG.  1 — STARTER  CONNECTIONS  WHICH  CAUSED  MOTOR  TROUBLE 

on  the  supply  side  of  the  compensator  were  made  as 
shown  by  lines  1  and  4,  and  dotted  lines  C  and  D,  lines 
2  and  3  being  disconnected.  With  the  remaining  con- 
nections made  as  shown  by  full  lines  and  the  compen- 
sator switch  in  the  starting  position  this  crossing  of 
wires  placed  the  transformer  secondaries  and  entire 
compensator  windings  in  series  besides  connecting  each 
motor  phase  across  a  portion  of  a  compensator  winding. 
When  the  switch  was  placed  in  the  running  position  the 
transformer  secondaries,  alternate  compensators  and 
motor  windings  were  placed  in  series.  Since  these  con- 
nections did  not  permit  operation,  the  connections  of 
motor  leads  7  and  8  were  transposed,  as  shown  by 
dotted  lines  G  and  H.  This  change  permitted  starting 
the  motor  and  operating  with  the  switch  in  running 
position,  and  might  have  been  accepted  as  the  solution 
to  the  problem  if  the  no-voltage  release  coil  had  not 
failed  to  magnetize  when  the  switch  was  in  the  starting 
position.  As  shown,  the  coil  was  across  leads  9  and  10. 
An  attempt  was  made  to  correct  this  trouble  by  dis- 
connecting wires  5  and  6  and  reconnecting  as  shown 
by  lines  E  and  F.  This  gave  full  potential  across  the 
trip  coil  with  the  switch  in  running  position.  With 
these  connections,  however,  a  peculiar  condition  ex- 
isted.    The  motor  started,  but  when  the  switch   was 


thrown  to  the  running  position  the  motor  phases  were 
connected  in  series  and  the  machine  operated  as  a  single- 
phase  unit  running  on  the  resultant  field  produced  by 
the  motor  coils.  This  condition  would  not  have  been 
noticed  if  heating  had  not  occurred  at  a  load  which  was 
within  the  rating  of  the  motor.    To  remedy  this  trouble 


FIG.  2 — CONNECTIONS  EXISTING  WHEN  STARTING  AND  RUNNING 

the  wiring  diagram  was  more  closely  examined  by  means 
of  a  magnifying  glass  which  showed  the  connections 
indicated  by  continuous  lines.  After  these  were  made 
starting,  running  and  operating  with  rated  load  were 
permitted  without  any  objectionable  conditions  arising. 
This  experience  indicates  the  need  of  "making  haste 
slowly"  when  connecting  machines  according  to  maker's 
diagrams,  for  seldom  are  mistakes  made  in  them. 


Maintaining  Constant  Draft  Over  Furnaces 
in  Buffalo  Plant 

Provisions  have  been  made  at  the  new  steam  plant 
of  the  Buffalo  General  Electric  Company  for  automat- 
ically maintaining  a  constant  draft  over  its  furnaces. 
The  particular  draft  selected  was  found  by  trial  with 
each  boiler,  the  governing  factor  being  that  it  should 
permit  the  most  efficient 
results  at  all  rates  of 
combustion.  To  prevent 
possible  "flare  backs" 
from  momentary  fur- 
nace pressure,  the  draft 
is  usually  maintained  at 
about  0.05  in.  of  water. 
As  a  result  of  the  fur- 
nace conditions  thus 
maintained  a  variable 
rate  of  combustion  is  ob- 
tained economically  and 
quick  response  to.  sud- 
den changes  in  load  is 
secured  without  dam- 
pers. In  addition  widely 
different  grades  of  fuel 
may  be  utilized,  uniform 
steam  pressure  may  be 
maintained  and  the  life 
of  the  boiler  and  its  set- 
ting prolonged. 

The  apparatus  con- 
sists of  a  draft  regula- 
tor furnished  by  the  En- 
gineer Company  of  New  York  City,  the  forced 
draft  being  controlled  by  the  steam  pressure  varying 
the  fan  speed.  This  draft  is  maintained  constant  by 
the  adjustment  of  a  damper  in  the  smoke  connection 
from  the  boiler.  The  damper  is  operated  by  30-lb.  water 
pressure  through  the  medium  of  a  hydraulic  cylinder 
and  a  system  of  levers.  Built  in  one  side  wall  of  the 
boiler  setting  is  a  large  iron  pipe  across  which  is  a 


APPARATUS      FOR      MAINTAINING 
CONSTANT    FURNACE    DRAFT 
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movable  vane,  held  In  ;i  definite  position  by  a  weight 
Since  one  Bide  of  the  vane  ii  subjected  t<>  furnace  pi' 

sure  ami  the  other  side  to  atmospheric  pressure,  eh. 

in  the  (halt  condition  over  the  fuel  bed  will  change  the 
location  of  the  vane  ami  operate  the  pilot  valve  con 
trolling  the  hydraulic  cylinder  previously  mentioned. 


Method  of  Adapting  Pull  Switch  to 
Thin  Panel 

ltv  P.  0.  \\iHii>\\  \i;d 

Certain    types    of    pull-button    switches    intended    for 
mounting  on  2-in.  panels  are  unsuitable  for  use  on    L.6 

in.   panels.      Since  the  latter  size  panel    is  coming   into 
extensive  use.  it  is  therefore  necessary  to  make  allowance 

for  the  difference  in  thickness  of  panels  when  the  2-in. 
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TWO-IN.   PULL  SWITCH   MODIFIED  FOR  USE  ON   1.5-IN.   PANELS 

switch  is  used  on  a  1.5-in.  panel.  It  is  possible  to 
shorten  the  shanks  of  the  pull  rods,  but  this  necessi- 
tates turning  the  rods  in  a  lathe,  shortening  springs, 
etc.,  and  is  therefore  a  rather  expensive  process.  This 
modification  also  unfits  the  switch  for  future  mounting 
on  2-in.  panels  if  it  should  be  desirable  to  do  so.  A  very 
convenient  and  effective  method  of  overcoming  the  diffi- 
culty is  to  cut  (preferably  in  a  lathe)  0.5-in.  collars 
from  0.75-in.  steel  conduit,  thus  requiring  no  boring. 
The  collar  is  then  slipped  over  the  pull  rod  in  the  posi- 
tion shown  herewith,  thereby  making  a  solid  mounting 
which  does  not  occupy  much  space  and  will  maintain 
its  place.  There  is  no  opportunity  for  shrinkage  with 
consequent  loss  of  alignment  that  sometimes  results 
with  a  fiber  spacer.  The  switch  to  which  the  modifica- 
tion applies  is  a  General  Electric,  catalog  No.  62557. 


Operating    Company   Prefers    Wood    Boxes 
for  City  Construction  Crews 

After  experimenting  with  steel  boxes  for  tools  and 
material  a  central  station  company  operating  in  a  large 
Middle  Western  city  has  decided  that  they  are  not  as 
good  as  wooden  boxes.  The  steel  boxes  which  were  used 
were  made  of  heavy  sheet  metal  and  were  fairly  well 
reinforced.  Reinforced  oak  boxes  weighing  24  lb.  each 
are  now  being  used. 

Besides  being  7  lb.  lighter  in  weight  the  wood  an - 
type  construction  box  has  other  advantages  over  the 
steel  box.  First,  it  costs  only  about  one-half  as  much 
to  build;  second,  it  does  not  rust;  third,  it  is  not 
a  conductor  of  electricity  and  can  be  used  sometimes  as 
an  insulating  stand.  With  the  steel  box  it  was  found 
that  a  rope  attached  to  the  handle  could  not  be  used 
for  lowering  the  box  into  a  manhole ;  the  weight  of  the 
box  and  the  material  in  it  sprung  the  end  out  so  that 
the  lid  did  not  fit.  With  wooden  boxes  this  trouble  does 
not  occur. 


Protection   foi    Padlocks  Used  on  Outdoor 
Meter  and  Switch  Houses 

ll  i  a  common  practice  to  e<|inp  Id.-  gatei  t"  outdoor 
substations,  doors  of  metCl  tlOU  I  .  tran  former  vaults 
and  kiosks,  switching  houses  and  the  like  with  padlocks 

in  preference  to  other  typei  of  locks,  probably  beet 

thej  are  more  accessible  under  all  <i  rcumslances,  and 
especially  when  a  key  is  missing  they  can  then  he  easily 
cut.  Padlocks  used  in  this  class  of  work  are  exposed 
to  the  elements  rain  and  dampness  often  directly  hut. 
in  any  case  indirectly,  and  under  the  influence  of  the 
weather  soon  corrode  ami  in  I.  making  them  difficult 
to    manipulate    and     often     requiring    strenuous    efforts 

w  hich  result  in  a  damaged  lock. 

To  overcome  this  it  has  been  found  worth  while,  where 
padlocks  are  subjected  to  outdoor  conditions,  to  wrap 
the  lock  with  several  layers  of  friction  tape.  This  will 
very  largely  prevent  water  trickling  into  the  mechanism 
or  condensing  therein.  A  little  oil  or  kerosene  poured 
into  the  lock  before  applying  the  friction  tape  will  also 
prove  beneficial.  This  practice  even  on  locks  made  of 
so-called  moisture-resisting  materials  will  save  much 
time  and  annoyance  in  opening  padlocks  that  have  to 
be  opened  sporadically,  and  will  in  many  instances  ex- 
tend the  life  of  the  padlocks  as  well. 


A  Home-Made  Oiling  Arrangement  for  a 

Motor-Driven  Pump 

In  an  accompanying  illustration  is  shown  a  home- 
made automatic  oiling  device  for  a  motor-driven  cen- 
trifugal water-pump  installation  operated  from  the  lines 
of  the  Osage  County  Light  &  Power  Company  of  Lyn- 
don, Kan.  An  old  transformer  case  mounted  as  shown 
herewith  serves  as  the  oil  reservoir.  Two  lengths  of 
0.25-in.  tubing  connect  this  with  the  bearings  of  the 
3-in.  Morris  centrifugal  pump  14  ft.  below  in  the  well 
pit.  The  needle  valves  leading  from  the  transformer 
case  were  made  of  cream  separator  parts.  The  lever 
operating  these  valves  above  is  prevented  from  ground- 
ing the  meter  by  a  piece  of  fiber  board  4  in.  bng  at- 


OILING  ARRANGEMENT  FOR  MOTOR  AND  PUMP  IT  OPERATES 
MADE    1-ROM    TRANSFORMER    CASE 

tached  to  the  end  of  the  lever.  When  the  motor  starts 
this  lever  is  raised,  thus  allowing  the  oil  to  flow.  The 
transformer  case  holds  sufficient  oil  for  three  weeks' 
supply.  The  motor  is  starLed  at  the  power  house  0.5 
mile  away,  so  that  it  is  not  necessary  to  make  a  trip  to 
the  pump  house  until  time  to  replenish  the  supply  of  oil. 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management    Topics, 
Including  Applications  of  Electric  Light,  Power  and  Ileal 


COMPRESSING  COTTON  BALES 

BY  ELECTRIC  POWER 

Results     of     a     Test     on     the     Electrically-Driven 
Hydraulic  Compress  of  the  Alabama  Ware- 
house Company  of  Attalla,  Ala. 

Cotton  is  compressed  into  500-lb.  bales  at  an  average 
cost  of  8  cents  per  bale  in  the  electrically-driven  hy- 
draulic cotton  press  installed  for  the  North  Alabama 
Warehouse  &  Compress  Company  of  Attalla,  Ala. 

A  recent  electrical  test  of  this  equipment  was  made 
by  inserting  standard  portable  meters  in  the  incoming 
power  circuit  to  the  motor  to  read  the  kilowatt  input 
and  power  factor. 

The  accompanying  diagram  shows  the  layout  of  the 
compress,  pump,  accumulator  and  motors.  The  motive 
power  is  supplied  by  a  250-hp.,  500-r.p.m.,  220-volt 
alternating-current  slip-ring  motor.  This  motor  is 
geared  to  a  duplex  double-acting  pump  of  160-gal.  per 
minute  capacity  with  a  working  pressure  of  2000  lb. 
per  square  inch.  The  water  is  first  pumped  into  an 
accumulator,  from  which  it  is  supplied  directly  to  the 
hydraulic  press.  The  accumulator  is  loaded  with  scrap 
iron  weighing  176  tons.  Readings  were  taken  once  a 
minute  during  the  test  and  the  curves  show  the  read- 
ings as  charted.  The  maximum  load  noted  on  motor 
was  182.4  kw.  and  the  average  no-load  reading  was 
14.4  kw. 

The  average  load  during  the  test  of  100  minutes 
was  155  kw.  The  power  factor  on  the  motor  ranged 
from  16  per  cent  at  no  load  to  87  per  cent  at  the  maxi- 
mum load.  The  energy  consumed  during  the  test  was 
260  kw.-hr.,  including  an  idle  period  of  twenty  minutes 
in  which  part  of  the  time  the  motor  was  running  at  no 


1.  Putting  bale  in  press  (by  hand),  five  seconds. 

2.  Closing  doors  of  press  (by  hand),  three  seconds. 

3.  Side  and  end  compression    (power),  nine  seconds. 

4.  Vertical  compression  (power),  eight  seconds. 

5.  Tying  bale  (by  hand),  fifteen  seconds. 

6.  Taking  bale  out  of  press   (by  hand),  five  seconds. 
This  makes  a  total  of  forty-five  seconds  for  the  actual 
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compression  process.  During  the  test  of  100  minutes 
100  bales  of  cotton  were  pressed,  or  sixty  bales  per 
hour,  but  as  about  twenty  minutes  of  the  period  was 
required  to  take  photographs  of  the  different  stages  of 
compression  and  in  demonstrating  the  compress,  the 
actual  working  time  was  only  eighty  minutes,  and  the 
bales  were  actually  pressed  at  the  rate  of  seventy-five 
bales  per  hour. 

Of  the  260  kw.-hr.  used  during  the  test,  245  kw.-hr. 
were  used  for  the  actual  operation  of  the  compress,  or 
2.45  kw.-hr.  per  bale  compressed. 

Figuring  the  energy  at  2  cents  per  kw.-hr.,  the  cost 
for  energy  per  bale  compressed  would  be  4.9  cents,  or 
5  cents  approximately. 


MOTOR-DRIVEN  DOUBLE  DUPLEX  COMPRESSOR  PUMP         COTTON   COMPRESS,   SHOWING  BALE  OK  COTTON   AT  END  OF  COMPRESSION 


load  and  the  balance  of  the  time  the  compress  cylinders 
were  being  operated  for  demonstration  purposes. 

During  the  electrical  test  on  the  motor  the  different 
operations  of  the  press  were  carefully  noted  and  timed 
to  secure  the  average  time  required  for  the  actual  com- 
pressing of  a  bale.  Observation  shows  that  six  dis- 
tinct operations  were  required  at  the  press,  the  average 
time  being: 


The  average  size  of  a  plantation  bale  is  27  in.  wide, 
48  in.  thick  and  54  in.  long.  The  weight  being  500  lb. 
gives  a  density  of  12  lb.  to  the  cubic  foot.  Owing  to 
their  large  size  and  irregular  shape  it  is  only  possible  to 
load  nineteen  of  these  bales  to  the  average  box  car. 
When  it  is  considered  that  the  minimum  freight  musf 
be  paid  on  a  car  regardless  of  weight,  the  mere  ship- 
ping of  the  plantation  bale  becomes  an  expensive  mat- 
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ter.       A    large    area    of    valuahle    st •  > t  ;ij.' «■      paCC    Ifl 

occupied,  u  these  bales  must   cither  be  stacked  and 
held  In  place  by  wood  bracing  or  each  bale  allowed  to 
occupy  its  own  floor  space. 
The  average  size  of  an  electrically  compressed  bale 

is  24    in.  wide,  121    in.  thick   and  54   in.  long.     'The  eoni 

pression  of  these  bales  to  such  s  small  size  is  an  1m 
pottant  factor  in  shipping,  as  each  hale  will  only  occupy 


E.50     1=00  1=30  ?;oo 

Time   in  Minutes 
TEST   CURVES  FOR  LOAD   AND  POWER  FACTOR 


2--30 


40  per  cent  of  the  space  required  by  an  ordinary  bale 
and  the  average  box  car  will  then  easily  accommodate 
LOO  bales.  While  not  compressed  to  as  high  an  initial 
density  as  would  be  the  case  with  the  old  steam  com- 
press, yet  it  actually  makes  a  smaller  bale,  and  the  size 
being  absolutely  uniform  permits  stacking  in  cars  in 
regular  tiers,  does  not  require  bracing,  as  is  the  case 
with  irregularly  compressed  bales,  and  does  not  require 
the  handling  or  moving  of  bales  for  checking  shipments. 

Seven  men  are  required  for  the  operation  of  the  com- 
press. These  men  are  paid  at  the  rate  of  $1.25  per 
day,  and  the  total  labor  charge  is,  therefore,  $8.75,  or 
1.5  cents  per  bale  when  compressing  at  the  rate  of 
sixty  bales  per  hour  or  600  bales  per  day. 

Including  power  and  labor,  the  average  cost  per  bale 
compressed  is  8.2  cents. 

TOTAL,  LABOR  COST  FOR  OPERATION  OF  COMPRESS 

During  the  test,  the  following  men  were  employed  : 

I  men  wheeling  bales  to  rack,  at  $1.25 $2.50 

3  men  untying  bales,  at  $1.25 3.75 

I  man  wheeling  to  press,  at  $1.25 1.25 

7  men  operating  press,  at  $1.25 8.75 

3  men  wheeling  bales  to  car,  at  $1.25 3.75 

3  men  loading  bales  in  car,  at  $1.25 3.75 

I  man,  general  machine  man,  at  $2 2.00 

Total    $25.75 

At  an  average  daily  output  of  600  bales,  the  above  total  cost  of 
S25.75  represents  a  labor  cost  of  approximately  4.3  cents  per  bale. 


STANDARD  OF  LIGHTING 

IN  TEXAS  TOWNS  RAISED 

Texas  Power  &  Light  Company  Employs  Illuminat- 
ing  Engineer   for   This   Purpose   with   Idea   of 
Giving  Customer  What  He  Ought  to  Have 

Few  central-station  companies  operating  in  the 
smaller  towns  and  cities  have  devoted  much  attention 
to  supervising  the  lighting  service  obtained  by  their 
customers.  In  certain  sections  the  resulting  objection- 
able conditions  are  especially  apparent,  and  although 
in  some  localities  steps  have  been  taken  to  correct  the 
tendency  to  install  bare  lamps  without  regard  to  the 
illumination  neded,  there  still  exists  a  very  broad  field 
for  intensive  work  along  this  line. 

Recently  the  Texas  Power  &  Light  Company  has  em- 
ployed a  competent  illuminating  engineer  to  devote  his 


entile  tunc  to  raising  the  standard  of  illumination  in 
the  various  towns  and  cities  where  the  company  opcr- 
electric  properties,  Although  this  man  has  been  in 
the  tield  onl\  a  ihorl  time,  results  are  already  apparent, 
and  the  public  is  receiving  the  idea  with  hearty  ap- 
proval. Primarily  the  idea  is  to  give  the  customer 
what  ho  ought  to  have.  This  is  being  done  even  though 
it  decreases  the  actual  wattage  installed.  In  most 
cases,  however,  changes  result  in  increased  wattage,  so 
that  the  company  profits  in  this  way,  and  also  from  the 
fact   that  the  customer  will  be  a  satisfied  booster. 


SERVICE  TO  THE  "LESS 

THAN  MINIMUM"  CONSUMER 

A  Plan  in  Effect  in  Southern  California  Devised  to 

Encourage  the  Individual  to  Use  All  the 

Energy   He  Pays  For 

On  the  lines  of  every  central  station  that  has  a  mini- 
mum monthly  charge  there  is  a  class  of  consumers  by 
no  means  small  in  number  to  which  there  is  an  oppor- 
tunity of  furnishing  a  better  service,  at  the  same  time 
adding  to  the  income.  This  is  the  "less  than  minimum" 
consumer,  the  consumer  who  uses  less  than  the  mini- 
mum amount  of  energy  per  month.  Any  way  by  which 
this  class  of  consumers  can  be  made  to  use  the  full 
amount  of  energy  paid  for  would  undoubtedly  be  wel- 
comed by  managers  for  (1)  by  showing  the  customers 
how  to  use  all  they  are  paying  for  complainers  are  turned 
into  boosters,  and  (2)  since  a  large  part  of  the  less  than 
minimum  accounts  occur  during  the  summer  months  by 
increasing  the  use  of  energy  in  these  months  means  an 
increased  use  throughout  the  year. 

Such  a  plan  is  in  effect  in  the  communities  served  by 
the  Southern  Sierras  Power  Company,  which  has  a 
monthly  minimum  charge  of  $1.  Customers  using  less 
than  the  minimum  have  this  fact  called  to  their  atten- 
tion. 

With  each  month's  bill  for  the  minimum  amount  there 
is  now  sent  out  a  printed  slip  headed  "Additional  Serv- 
ice Without  Expense,"  under  which  the  following  is 
printed  in  bold  face  type:  "We  note  that  during  last 
month  you  did  not  use  all  of  the  energy  to  which  you 
were  entitled  under  your  minimum  charge.  You  might 
have  used  more  lights,  larger  lamps,  an  iron  or  other 
convenient  appliance,  without  additional  expense.  We 
like  our  customers  to  receive  a  full  measure  of  service 
for  a  given  sum  and  hope  you  will  plan  to  utilize  an 
additional  quantity  this  month.  Let  us  help  you  to  im- 
prove your  service." 

A  report  from  each  local  superintendent  is  turned  in 
to  the  general  agent  each  month,  showing  the  number 
of  these  minimum  consumption  slips  which  have  been 
sent  out.  For  the  last  nine  months  of  1916  these  re- 
ports from  eleven  towns  came  in  as  listed  in  the  tabu- 
lation on  page  517. 

The  general  decrease  of  the  "minimum  consumers" 
which  was  noted  after  the  plan  had  been  in  effect  a  few 
months  is  thought  to  be  partly  due  to  the  natural  in- 
crease in  lighting  requirements  as  the  days  shorten.  A 
part  of  the  increase,  however,  is  believed  to  be  the  result 
of  directing  the  consumers'  attention  to  "getting  his 
money's  worth." 

The  fourth  town  on  the  list  illustrates  a  tendency 
which  local  superintendents  have  reported,  namely,  that 
after  a  month  in  which  the  effect  of  the  printed  slips 
was  very  noticeable,  there  occurred  a  marked  tendency  in 
the  opposite  direction.  That  is,  when  acting  on  the  sug- 
gestion of  the  company  the  consumers  carried  the  idea 
too  far  and  exceeded  the  minimum  considerably,  so  that 
their  monthly  bills  were  larger  than  usual.     This  re- 
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suited  in  a  reaction  so  that  in  the  following  month  an 
unusually  large  number  of  "minimum  consumer"  slips 
were  required.  A  remedy  that  has  been  suggested  for 
this  is  the  use  of  a  meter  dial  diagram  on  the  printed 
slips,  so  that  the  consumer  will  be  encouraged  to  check 
up  the  consumption  of  current  from  time  to  time  during 
the  month.  In  connection  with  the  printed  slips  it  is 
also  the  policy  to  send  circulars  describing  socket  appli- 

NUMBER    OF    CONSUMERS    USING    LESS    THAN    MINIMUM 
CONSUMPTION  EACH  MONTH 


Total 
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Oc- 

No- 
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July 
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150 
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84 

80 

60 

65 

50 

51 
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ances  which  the  consumer  would  find  useful  and  which 
he  might  still  operate  so  long  as  the  minimum  charge  is 
in  effect.  Inasmuch  as  the  territory  served  by  the  com- 
pany has  been  generally  supplied  with  electric  irons, 
care  has  been  taken  to  feature  other  appliances,  using 
percolators,  vacuum  cleaners,  disk  stoves,  electric  fans 
during  the  hot  weather,  etc.  This  work  is  under  the 
direction  of  E.  B.  Criddle,  general  agent  of  the  Southern 
Sierras  Power  Company,  Riverside,  Cal. 


RANGE  SALES,  LIKE  CHARITY, 

SHOULD  BEGIN  AT  HOME 

St.  Louis  Company  Opens  Comprehensive  Electric 

Cooking  Campaign,  with  Sales  Effort  Directed 

Toward  Officers  and   Department  Heads 

An  electrical  dinner  given  by  the  electric  range  de- 
partment of  the  Union  Electric  Light  &  Power  Company 
on  St.  Valentine's  day  to  the  officers,  heads  of  depart- 
ments and  their  wives  was  the  first  gun  in  a  comprehen- 
sive range  campaign.  The  object  of  this  campaign  is  to 
sell  electric  ranges,  first,  to  the  employees  of  the  Union 
Electric  Light  &  Power  Company;  second,  to  the  em- 
ployees of  other  electrical  concerns  in  the  city  of  St. 
Louis,  and  third,  to  the  general  public.  In  commenting 
upon  this  program,  C.  E.  Michel,  manager  of  the  com- 
pany's office  sales  department,  said:  "We  are  very  much 
inclined  to  believe  that,  like  charity  and  babyhood,  real 
knowledge  and  real  praise  of  the  electric  range  should 
begin  at  home." 

Proof  that  the  first  gun  had  a  real  "kick"  to  it  is  to  be 


found  in  the  fact  that  each  department  head  of  the  com- 
pany who  was  not  already  the  possessor  of  an  electric 
range  signed  a  contract  on  the  evening  of  the  party. 
The  name  of  Charles  S.  Ruffner,  vice-president  of  the 
company,  headed  the  list.  There  are  now  twenty-one 
electric  ranges  in  use  by  the  employees  of  the  company 
and  the  real  campaign  among  the  company's  workers 
had  not  started  at  the  time  this  was  written.  Plans  for 
it  have  been  laid,  however,  and  during  the  spring  months 
active  solicitation  of  each  employee  is  to  be  undertaken. 


FLOOD-LIGHTING  IN 

DENVER'S  THEATER  DISTRICT 

Motion    Picture    Houses,    Restaurants    and    Other 

Buildings   Have   Adopted   Brilliant 

Facade  Illumination 

That  a  better  appearance  may  be  obtained  by  flood- 
lighting building  fronts  than  by  using  projecting  signs 
has  been  appreciated  by  the  proprietors  of  motion  pic- 
ture houses  in  Denver,  Col.  Most  of  the  large  movie  the- 
aters of  that  city  are  concentrated  on  Curtis  Street, 
within  two  or  three  blocks  in  the  heart  of  the  business 
district,  and  their  proprietors  have  taken  up  enthusias- 
tically the  idea  of  brilliantly  illuminating  the  fronts  of 
their  various  buildings.  A  visitor  to  Denver  cannot  fail 
to  be  considerably  impressed  by  their  efforts  in  this  line. 

This  flood-lighting  is  not  entirely  confined  to  the  mo- 
tion picture  houses.  With  three  or  four  exceptions 
the  three  blocks  on  Curtis  Street  from  Fifteenth  to 
Eighteenth  are  solidly  illuminated.  Within  these 
boundaries  there  are  ten  large  movie  houses  and  two 
large  vaudeville  houses.  All  of  these  places  of  amusement 
have  adopted  brilliant  facade  illumination.  In  the  same 
three  blocks  there  are  half  a  dozen  restaurants,  two 
candy  stores,  and  one  or  two  penny  arcades  which  are 
lighted  in  the  same  manner. 

The  lamps  used  vary  in  size  from  15  to  500  watts,  the 
rows  on  the  actual  fronts  of  the  buildings  of  course 
being  of  small  size,  while  the  larger  lamps  are  used 
mainly  for  high-power  entrance  lighting.  The  illumina- 
tion of  the  Isis  Theater  is  estimated  to  be  40,000  cp., 
the  Rialto  50,000  cp.,  the  Paris  35,000  cp.,  and  so  on 
proportionately  for  the  others.  The  number  of  indi- 
vidual lamps  used  on  this  street  for  front  illumination 
is  stated  by  the  power  company  to  be  40,000. 

The  illumination  lasts  from  dusk  to  midnight,  an 
average  of  about  six  hours.  The  power  company  esti- 
mates the  cost  of  this  display  illumination  on  Curtis 
Street  to  have  cost  $100,000  to  install.  Several  theater 
owners  are  reported  as  having  said  that  they  would  ex- 
pect business  to  fall  off  50  per  cent  if  they  were  to  re- 
turn to  ordinary  lighting. 


ON   THE  LEFT   IS   SHOWN   THE   BRILLIANTLY  LIGHTED   FACADE  OF  ONE  OF  THE  THEATERS  AND  ON  THE  RIGHT  IS  A  NIGHT  VIEW  OF 

ONE  OF  DENVER'S  STREETS  IN  THE  AMUSEMENT  DISTRICT 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
dud  Engineering  Press  of  I  lie  World 


MEASURING  FLUX  DKNSITY 

AND  PERMEABILITY 

The    Use    of    a    Differential    Measuring    System    for 

Determining  Flux  Density  and  Permeability 

Up  to  Any  Desired  Density 

ANEW  method  for  determining  the  flux  density,  i.e., 
the  number  of  lines  of  magnetic  induction  per  unit 
cross-section)  up  to  any  .desired  frequency  is  de- 
scribed by  Prof,.  August  Hund  of  the  University  of 
Southern  California  in  the  February  issue  of  the  Pro- 
ceedings of  the  Institute  of  Radio  Engineers.  The 
same  arrangement  may  also  be  conveniently  used  for 
obtaining  the  magnetic  permeability  and  for  investi- 
gating the  total  loss  of  a  coil  containing  a  ferro-mag- 
netic  core,  or  the  core  and  copper  losses  separately. 
The  suggested  arrangement  is  shown  in  Fig.  1,  and 


Tnansf. 


I 
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FIG.    1 — APPARATUS   FOR    MEASURING    FLUX    DENSITY    BY 
DIFFERENTIAL    METHOD 

is  based  on  the  application  of  a  differential  system, 
which  was  described  by  the  author  in  the  Electrical 
World  of  May  22,  1915,  page  1800. 

One  differential  branch  contains  the  test  sample  which 
has  a  definite  coefficient  of  self-induction,  Lx,  for  a  par- 
ticular current  at  a  fixed  frequency.  The  test  sample 
is  investigated  by  means  of  balancing  its  effect  against 
a  standard  variable  self-induction,  Ls  (variometer,  air- 
core  coils),  in  series  with  a  non-inductive  resistance,  r. 

The  performance  of  such  a  differential  system  is 
briefly  as  follows:  When  the  currents  in  the  two 
branches  of  the  system  are  equal  in  effective  value  and 
in  phase,  their  inductive  effects  on  the  secondary  coil 
of  the  differential  transformer  (shown  to  the  left  of 
Fig.  1)  will  exactly  neutralize  each  other,  and  no  volt- 
age will  be  induced  in  the  coil.  This  is  based  on  the 
assumption  that  the  two  primary  coils,  Pt  and  P2,  are 
symmetrically  placed  with  reference  to  the  secondary 
coil,  S,  and  have  exactly  the  same  number  of  turns 
which  are  wound  in  opposite  directions.  Any  kind  of 
alternating-current  detector  connected  across  the  ter- 
minals of  the  secondary  coil  will  then  give  a  no-current 
indication  when  the  currents  in  P1  and  P2  are  equal  and 
in  phase. 

A    no-current    adjustment    is    established    when    the 


coefficient  of  self-induction  of  the  variometer  is  equal 
to  tin  effective  coefficienl  of  Belf-induction  of  the  test 
coil,  and  when  the  effective  resistance  of  the  test  coil 
is  exactly  balanced  by  the  resistance  of  the  variometer 
and  the  series  resistance  r.  An  absolute  disappearance 
of  the  differential  field,  however,  can  generally  not  be 
obtained  since  the  wave  form  in  the  one  branch  is  some- 
what distorted  due  to  the  presence  of  the  ferro-mag- 
netic  substance.  In  most  practical  cases,  however,  the 
minimum  of  the  differential  field  can  be  very  readily 
and  accurately  detected.  For  very  precise  measure- 
ments, it  is  advantageous  to  insert  a  condenser  in  series 
with  the  indicator  in  the  secondary  circuit  of  the  dif- 
ferential transformer  and  tune  this  circuit  to  resonance 
with  the  required  frequency.  (This  is  especially  rec- 
ommended at  higher  frequencies  since  a  tuning  is  then 
readily  obtainable.)  For  frequencies  up  to  about  2000 
cycles,  a  Wien  vibration  galvanometer  may  be  used  as 
a  current  indicator,  and  the  condenser  may  accordingly 
be  dispensed  with. 

With  this  arrangement  the  maximum  flux  density  is 


B, 


=  0.7075 


L8  (henrys) 


7  (amp.)  X  108 


NS(Cm2) 

where  Ls  is  the  self-induction  read  on  the  variometer,  / 
is  the  current  measured  by  the  ammeter  in  the  main 
branch  of  the  differential  arrangement,  N  is  the  num- 
ber of  turns  of  the  test  sample,  and  S  is  the  cross- 
sectional  area  of  the  iron  core. 

One  way  of  exploring  the  magnetic  properties  of  a 
ferro-magnetic  substance  by  means  of  this  method  is  to 
use  a  circular  ring  on  which  is  uniformly  wound  a  coil 
of  wire  of  comparatively  low  resistance.  The  author 
shows  that  for  a  standard  test  ring  of  given  cross- 
sectional  area,  length  of  magnetic  path  and  number  of 
turns,  the  maximum  flux  density,  Bmax,  the  maximum 
resultant  field  intensity,  Hmnx,  and  the  permeability  \i 
can  be  calculated  from  observed  data  by  means  of  the 
three  following  formulas: 

Bn,ax  =  kjjs  (henry)  I  (amp.)     lines    of    induction    per 
square  centimeter. 


Hn 


=  k. 


fL.*  (henry)  I  (amp.) 


Z  (ohms) 

u.  =  k 


gilberts  per  centimeter. 


Z  (ohms) 
/ 


h 


Where  z  is  equivalent  to  the  resistance  operator  of  the 
test  sample  and  the  constants  kx,  k2  and  k3  of  a  definite 
dimensioned  sample  are  given  by  the  relations: 
0.7075  X  10s 

NS(cm)2 

N 

k,  =  5.57.-7 r 

2  l{cm) 

k  -  1  27    Hcm)     10' 
fc'-"^Vs(cm)a 

In  these  formulas  N  is  the  number  of  turns  of  the 
coil,  S  the  cross-sectional  area  of  the  iron  core,  and  I 
the  mean  length  of  the  magnetic  path. 

Notes  on  the  true  magnetizing  current  and  the  deter- 
mination of  the  iron  losses  follow  and  valuable  practical 
hints  are  given  on  important  details  of  the  differential 
arrangement. 
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Generators.  Motors  and  Transformers 

Extra  Copper  Losses  in  Slot  Windings. — R.  RlCHTER. 
— In  previous  articles  the  author  has  treated  of  the  ex- 
tra copper  losses  occurring  in  the  windings  of  alterna- 
tors through  the  uneven  distribution  of  current  over 
the  section  of  the  windings.  He  has  shown  how  the  eddy- 
current  losses  may  be  minimized  by  suitable  arrange- 
ment of  the  conductors  in  the  slot  so  as  to  insure  that 
the  copper  losses  shall  be  divided  as  evenly  as  possible 
between  the  various  layers  of  the  winding.  The  meth- 
ods indicated  fail  in  the  case  of  bar  windings  with  few 
or  even  one  conductor  per  slot.  In  single-bar  windings 
the  alternating-current  resistance  of  the  whole  winding 
decreases  with  the  depth  of  the  conductor  in  the  slot, 
but  not  in  proportion  to  the  volume  of  copper  required. 
For  instance,  a  winding  with  bars  of  6  cm.  depth  would 
give  at  50  cycles  per  second  copper  losses  inside  the 
slot  that  are  not  less  than  the  losses  on  direct  current 
with  bars  of  1.1  cm.  depth,  and  the  copper  losses  in  the 
whole  winding  would  be  equivalent  to  the  losses  in  a 
direct-current  winding  with  bars  of  1.9  cm.  depth,  if 
half  the  total  length  of  the  winding  were  embedded  in- 
the  slots.  This  shows  that  solid  conductors  may  not  be 
used  with  single-bar  windings  and  deep  slots.  The 
present  article  is  concerned  with  the  mathematical  dis- 
cussion of  the  copper  losses  in  subdivided  conductors 
and  coils  wound  in  special  manners  with  the  object  of 
decreasing  the  copper  losses.  The  investigation  differ- 
entiates between  the  cases  of  windings  carrying  alter- 
nating current  of  sine  form  and  direct-current  windings 
that  carry  alternating  current  of  very  different  wave 
form,  also  between  the  cases  of  single-layer  and  double- 
layer  windings.  The  arrangements  described  include 
the  use  of  multiple  conductors  twisted  in  the  slots  so 
that  individual  strands  occupy  varying  positions  in  the 
slots,  the  use  of  twisted  end  connections  between  the 
conductors  in  the  slots  and  the  constructing  of  former- 
wound  coils  in  such  manner  that  individual  conductors 
and  strands  occupy  the  most  advantageous  positions  in 
the  slots.  The  technical  constructions  are  fully  de- 
scribed and  illustrated  by  photographs  and  sketches. 
It  is  concluded  that  additional  copper  losses  may  be 
practically  eliminated  in  alternating-current  windings 
with  at  least  two,  and  in  direct-current  windings  with 
at  least  four  layers  of  conductors  per  slot.  Twisting 
of  the  end  connections  at  both  ends  of  the  armature 
should  be  adopted  very  generally. — Archiv.  f.  Elektro- 
technik,  Vol.  V,  page  1,  1916;  abstracted  in  Science 
Abstracts,  Section  B,  Jan.  31,  1917. 

Generation,  Transmission  and  Distribution 

Faults  to  Earth  in  High-Tension  Networks. — W. 
Petersen. — The  magnitude  of  the  current  to  ground 
occasioned  by  a  fault  in  a  network  is  of  prime  impor- 
tance in  influencing  the  reliability  of  that  network.  If 
the  current  to  ground  is  too  great,  breakdowns  are 
likely  to  occur  in  the  shape  of  damage  to  insulators, 
opening  of  switches,  short-circuits,  melting  of  fuses 
in  the  circuits  of  the  line  transformers  and  appearance 
of  excess  voltages.  An  illustration  is  given  of  the  inter- 
connection of  two  small  networks  that  operated  satis- 
factorily separately,  but  were  subjected  to  excessive 
disturbances  when  running  jointly  with  the  addition 
of  a  small  extension.  Experience  shows  that  safe  maxi- 
mum values  for  the  current  to  ground  are  3  amp.,  or 
2.5  amp.  per  100  km.,  and  10  kv.  for  lines  with  or  with- 
out guard  wires  respectively.  In  the  case  of  under- 
ground cables  the  currents  to  ground  may  reach  values 
lying  between  40  and  100  amp.  per  kilometer  and  kilo- 
volt.  Arcing  grounds  die  out  of  their  own  accord  if  the 
current  is  not  greater  than  about  5  amp.  in  10-kv.  to 
20-kv.  systems  and  the  destructive  effects  increase  with 


the  current,  reaching  a  maximum  violence  at  about  15 
amp.  The  magnitude  of  the  current  to  ground  may  be 
limited  by  subdivision  of  the  network  into  a  number 
of  separate  sections  fed  by  transformers,  so  that  the 
sections  are  not  in  direct  electrical  contact.  If  the 
high-tension  mains  cannot  reach  outlying  sections 
conveniently,  such  sections  may  be  isolated  by  being 
coupled  to  the  system  by  1  to  1  transformers.  Auto- 
matic grounding  switches  afford  a  good  protection  in 
cases  where  a  sufficient  reduction  of  the  current  to 
earth  is  not  attainable  by  the  above-mentioned  sub- 
division, i.e.,  in  systems  above  about  20  kv.  The  opera- 
tion of  such  switches  transfers  the  arc  to  a  point  where 
it  can  be  interrupted  without  destructive  effects.  The 
grounding  switches  open  shortly  after  closing,  and  if 
the  fault  is  removed  they  then  remain  open.  In  case 
the  ground  persists  the  switch  remains  closed  after 
opening  several  times.  An  appendix  contains  calcula- 
tions of  the  magnitude  of  the  capacities  between  con- 
ductors and  between  conductors  and  ground  and  of  the 
resulting  currents  to  ground  in  various  systems  of 
transmission  with  various  line  voltages.  In  the  case 
of  three-phase  overhead  lines  the  currents  to  ground, 
when  one  line  is  grounded,  are  of  the  order  of  twice 
the  charging  current  per  line  when  the  ground  is  not 
present.  In  the  case  of  underground  cables  the  cur- 
rent to  ground  under  these  circumstances  is  only  about 
50  per  cent  greater  than  the  charging  current. — Elek. 
Zeit.,  Sept.  14  and  21,  1916;  abstracted  in  Science  Ab- 
stracts, Section  B,  Jan.  31,  1917. 

Installations,  Systems  and  Appliances 

Depreciation  of  Plant. — F.  Gill  and  W.  W.  Cook. 

A  paper  presented  before  the  (British)  Institution  of 
Electrical  Engineers  on  the  principles  involved  in  com- 
puting the  depreciation  of  plant  from  an  engineering 
standpoint.  The  general  conclusions  are  as  follows: 
There  is  only  one  common  method  for  the  financier,  the 
accountant  and  the  engineer.  This  common  method  is 
best  studied  in  the  annual  charges  for  plant,  deter- 
mined in  advance  of  construction.  To  determine  the 
amount  in  the  annual  charges  for  depreciation  it  is 
necessary  to  estimate  the  first  cost,  residual  values,  and 
the  physical  and  economic  lives  of  the  various  classes 
of  plant.  It  is  also  necessary  to  fix  the  treatment  of 
the  capital  amount  and  to  estimate  the  charge  for  re- 
turn on  capital.  The  interest  to  be  earned  by  the  reserve 
funds  must  be  credited  to  its  source.  The  reserves  are 
preferably  handled  by  means  of  two  funds  as  follows: 
(a)  A  renewals  fund  for  providing  the  necessary  money 
at  the  end  of  the  physical  life;  that  is,  the  end  of  the 
period  during  which  the  plant  will  give  its  service  sat- 
isfactory under  all  conditions  outside  the  owner's  con- 
trol, (b)  An  improvement  fund  for  providing  sufficient 
additional  money  to  enable  the  plant  to  be  taken  out  of 
commission  for  reasons  within  the  owner's  control  and 
while  it  is  still  giving  its  service  satisfactorily.  The 
calculation  of  the  amounts  to  be  contributed  to  these  two 
funds  must  include  the  interest  which  should  be  earned 
by  the  money  before  it  is  required  at  the  end  of  the  life. 
The  amount,  calculated  as  above,  which  should  be  in  the 
renewals  fund,  gives  the  correct  diminution  in  value, 
when  considering  the  value  to  the  owner,  of  the  plant  in 
place  and  working,  at  any  period  in  its  history.  The 
amounts,  calculated  as  above,  which  should  annually  be 
put  to  the  two  funds  for  renewals  and  improvements 
determine  the  correct  depreciation  charge  against  the 
undertaking  for  the  purpose  of  assessing  profits,  fixing 
rates,  and,  under  certain  conditions,  assessing  the  value 
of  an  undertaking  as  a  going  concern.  The  sinking  fund 
method  fulfills  all  the  requirements.  The  straight  line 
method  does  not.  All  estimates,  such  as  first  cost,  phys- 
ical and  economic  lives,  and  interest  earned  by  funds, 
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will  require  revision  from  time  to  time,  cither  as  a 
result  of  experience  or  of  changes  in  conditions.  Lon- 
don Electrician,  Jan.  12  and  19,  1917. 

Wires,  Wiring  and  Conduits 

Electric  Porcelain.  Before  the  war  most  porcelain 
articles  for  electrical  purposes  used  in  France  were  im- 
ported from  Germany,  but  since  the  beginning  of  the 
war  a  French  industry  has  been  started  for  the  manu- 
facture of  electric  porcelain.  The  present  instalment 
deals  with  the  raw  materials  required  for  the  porcelain 
ami  the  glaze.  The  article  is  to  be  continued. — Revue 
Gen.  de  VEUc,  Jan.  6,  1917 

Porcelain  Suspension  Insulators. — Harris  J.  RYAN. — 
A  paper  in  which  the  fundamental  requirements  in  sat- 
isfactory insulators  for  high-voltage  lines  are  sum- 
marized, and  particular  emphasis  is  placed  upon  the  need 
for  co-ordinated  study  of  service  durability.  The  gen- 
eral conclusions  are  as  follows:  Appreciably  porous 
porcelain  should  not  be  employed  for  suspension  insu- 
lators. Under  the  action  of  the  elements  their  failure 
must  occur  in  due  course  of  time.  Cement  used  for 
setting  up  cap  and  pin  type  suspension  insulators  should 
be  non-porous  or  rendered  non-porous.  Recognition  of 
porosity  as  a  contributing  cause  of  suspension  insulator 
failure  has  not  lessened  the  importance  of  design  fea- 
tures that  reduce  cracking  through  differential  thermal 
expansions  and  failure  through  electrical  overstresses 
and  the  heat  of  heavy  flash  overs.  Defective  materials 
in  otherwise  well-designed  and  manufactured  insulators 
have  been  responsible  for  most  of  their  service-durabil- 
ity failures.  Clear  fused  quartz  appears,  technically,  to 
be  a  desirable  substitute  for  porcelain  in  the  construc- 
tion of  suspension  insulators.  The  same  issue  contains 
papers  by  J.  Cameron  Clark  and  J.  E.  Woodbridge  on 
the  same  subject. — Proceedings  Amer.  Inst.  Elec. 
Engrs.,  January,  1917. 

Units,  Measurements  and  Instruments 

Errors  of  Direct-Current  Ampere-Hour  Meters. — A 
theoretical  discussion  of  the  errors  of  ampere-hour 
meters,  both  of  the  mercury  and  commutator  meter 
type.  Considering  first  an  ideal  meter  of  either  type, 
without  solid  or  fluid  friction,  in  which  the  same  field 
is  used  for  braking  and  driving,  we  have,  C  being  cur- 
rent, B  flux,  u)  angular  speed,  a  and  e  constants,  equat- 
ing torques,  ev>B2  =  aCB,  hence  a>  =  aC/eB,  showing 
that  the  speed  of  a  meter  for  a  given  current  is  in- 
versely proportional  to  the  flux.  In  the  case  of  a  meter 
with  solid  friction  only,  /  being  the  fractional  torque, 
the  fundamental  equation  is  aBC  =  eB2u>  +  /,  hence 
a,  =  aC/eB  —  f/eB2.  The  error  is  accordingly  —  f/eB1, 
varying  inversely  as  B2,  which  emphasizes  the  advan- 
tage of  powerful  magnets.  For  a  meter  with  an  arma- 
ture at  rest  and  with  a  current  infinitesimally  less  than 
the  starting  current  we  have  F  =  aBC8,  where  C«  is  the 
starting  current  and  F  is  the  standing-still  friction.  If 
/  is  the  friction  when  the  rotor  is  moving,  we  may  take 
as  a  rough  approximation  F/f  =  n  =  3  for  a  mercury 
meter  and  =1^4  for  a  commutator  meter.  We  have 
accordingly  /  =  aBCs/n.  The  error  can  now  be  written 
—  aCg/neB.  The  percentage  error  tj  is,  therefore, 
7|C  —  100C«/wC.  This  error  is  the  difference  between 
the  actual  and  ideal  speeds  of  the  meter.  The  results 
obtained  apply  with  close  approximation  to  a  commu- 
tator meter,  and  also  to  a  mercury  meter  at  low  speed. 
The  case  of  a  meter  with  both  solid  and  fluid  friction  is 
next  taken  up  and  the  assumption  is  made  that  fluid 
friction  introduces  an  error  proportional  to  co*  or  ap- 
proximately proportional  to  C°.  The  error  may  be 
written  —  f/eB2  —  gC2,  g  being  a  constant,  the  percent- 
age error  t\  =  100CgnC  —  mC,  m  being  a  constant.  The 
shape  of  the  curve  is  now  altered.     There  is  now  a 


minimum  arithmetical  error  for  a  finite  value  of  C. 

The  curve  can  be  constructed  by  adding  the  ordinates 
Of  the  Original  curve  to  those  of  a  straight  line  x  =  mC. 
The  shape  of  the  curve  is  very  little  modified  for  the 
lower  speeds  of  the  meter.  The  result  of  the  correction 
for  fluid  friction  by  weakening  the  flux  by  an  amount 
proportional  to  the  current  may  be  investigated  as  fol- 
lows: The  speed,  neglecting  errors,  without  the  correct- 
ing device  is  w  =  aC/eB.  The  increased  speed  due  to 
correction  is  to'  =  aC/e(B  —  SC),  S  being  a  constant. 
We  therefore  obtain  very  approximately,  SC  being 
small,  o)'  —  o)  =  aSC/e2B*.  The  result  of  the  correc- 
tion as  regards  the  errors  of  the  meter  is  of  the  second 
order  of  smallness  and  may  be  neglected.  As  the  result 
of  the  correction  of  the  meter  is  proportional  to  C2,  its 
effect  is  to  diminish  the  constant  m  in  the  equation, 
giving  the  error  of  a  mercury  meter,  and  in  no  way  to 
alter  the  nature  of  the  curve.  By  increasing  the  num- 
ber of  turns  in  the  correcting  coil,  it  will  be  possible 
almost  exactly  to  counteract  the  effect  of  fluid  friction, 
or  even  to  overcompensate  the  meter.  This  is  rarely 
done,  and  it  is  advisable  slightly  to  undercompensate 
the  meter.     Fig.  2  will  make  these  results  clear.     The 


Full  line  — Commutator  Meter,  starting  current  Q'02  amp. 
Dotted  line—  Mercury  Meter,  starting  current  0*043  amp. 


FIG.   2 — RELATIVE  ERRORS  OF  MERCURY  AND  COMMUTATOR-TYPE 
AMP.-HR.     METER 

full-line  curve  is  a  rectangular  hyperbola  and  repre- 
sents the  performance  of  a  commutator  meter.  The 
straight  line  represents  the  effect  of  uncompensated 
fluid  friction,  and  the  dotted  curve  represents  the  effect 
of  both  solid  and  fluid  friction  as  found  in  a  mercury 
meter.  A  consideration  of  these  curves  will  show  very 
clearly  why  a  mercury  meter  gives  greater  accuracy  at 
low  loads  than  a  commutator  meter.  With  a  com- 
mutator meter  the  full-load  speed  is  relatively  the 
greatest,  and  the  zero  inaccuracy  line  has  so  to  be  ad- 
justed that  at  this  load  the  meter  is  not  more  than  2 
per  cent  fast.  With  a  mercury  meter,  the  speed  at  full 
load  is  relatively  much  smaller,  and  the  zero  inaccuracy 
line  can  be  adjusted  to  a  lower  position,  as  shown.  It 
will  be  seen  from  the  diagram  that,  although  the  ideal 
error  of  the  two  meters  at  0.25  amp.  may  be  the  same, 
the  inaccuracy  of  the  commutator  meter  will  be  2  per 
cent  greater  than  that  of  the  mercury  meter.  It  will 
also  be  clear  that  it  is  advantageous  for  the  curve  of 
the  mercury  meter  to  drop  slightly  at  the  higher  loads, 
as  this  allows  the  zero  inaccuracy  line  to  be  shifted  to 
a  lower  position  than  otherwise.  For  a  mercury  meter 
the  smallest  arithmetical  error  occurs  when  C  equals 
yjp/m.  The  three  criteria  necessary  to  determine  the 
accuracy  of  a  mercury  meter  are  tests  at  full  load,  at 
load  of  minimum  arithmetical  error,  and  starting  cur- 
rent. If  these  criteria  are  satisfactory,  other  tests  are 
superfluous.  In  the  case  of  a  commutator  meter  two 
tests  are  sufficient  to  determine  its  accuracy,  starting 
current  and  full-load  speed. — London  Elec.  Rev.,  Feb. 
2,  1917. 
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Scientific  and 

Industrial  Research 

A  Department  Devoted  to  Interchange  of  Ideas, 
Investigations  Contemplated,  Research  Facilities 
Available,  and  Suggestions  for  Co-operative  Work. 

Conducted  by  Prof.  Vladimir  Karapetoff 

Cornell  University 


FOREWORD  ON  THE  SCOPE 

OF  THE  RESEARCH  SECTION 

This  section  is  started  without  preconceived  ideas, 
but  with  a  sincere  desire  to  serve  the  interests  of  elec- 
trical research  and  of  investigators.  In  it  will  be 
embraced : 

1.  Interchange  of  ideas  among  investigators  in  the 
electrical  industry  and  in  pure  science  on  some  im- 
portant problem  to  be  solved. 

2.  Questions  regarding  some  topic  in  research  to  be 
undertaken. 

3.  Suggestions  and  answers  to  questions  from  those 
who  are  in  a  position  to  advise. 

4.  Brief  reports  on  some  electrical  research  in  prog- 
ress or  results  obtained. 

5.  Information  regarding  facilities  available  for  elec- 
trical research  in  private,  federal,  technical-school  or 
public  service  company  laboratories. 

6.  Discussions  and  tabulations  of  some  important  re- 
search problems  in  the  various  branches  of  electrical 
industry  and  science  with  the  idea  of  concentrating 
the  attention  of  the  investigators  on  those  problems. 

7.  Suggestions  and  arrangements  for  co-operative 
research  where  it  is  superior  to  uncorrelated  individual 
efforts. 

Short  contributions  bespeaking  the  support  of  elec- 
trical research,  or  that  tend  to  enhance  its  dignity  and 
show  its  importance  in  the  cultural  standing,  prosperity 
and  safety  of  the  country,  will  also  be  welcome. 

A  few  experienced,  skilled  and  competent  investi- 
gators cannot  of  themselves  accomplish  much,  any  more 
than  a  few  generals  without  an  army.  A  large  number 
of  young  electrical  engineers  and  physicists  must  be 
encouraged  and  interested  in  research,  because  from 
their  ranks  future  great  investigators  will  arise.  Many 
will  become  useful  assistants  in  research,  still  others 
will  at  least  realize  the  importance  of  research  and  will 
encourage  it  when  they  reach  positions  of  authority. 
Above  all,  a  circle  of  sympathetic  readers  must  be 
created  who  will  follow  research,  delight  in  new  achieve- 
ments, and  lend  moral  and  material  support  to  faithful 
workers.  Otherwise  the  section  will  be  like  a  major 
league  team  playing  a  spirited  game  before  an  empty 
grandstand. 

This,  then,  is  a  request  for  co-operation  from  those 
who  are  interested  in  research,  be  it  practical  or  theo- 
retical. Let  the  profession  know  what  you  are  doing 
and  how  you  are  doing  it.  Let  us  all  rejoice  in  your 
triumphs,  and  let  us  lighten  your  difficulties  or  disap- 
pointments if  possible.  If  the  task  is  too  large  for 
you,  others  may  be  willing  to  co-operate  and  help 
achieve  results. 

Following  are  some  suggestions  as  to  how  you  can  do 
your  share  in  this  great  and  important  work  of  inven- 
torying and  stimulating  electrical  research: 

1.  Indicate  the  most  important  problems  in  the 
branch  of  electrical  engineering  in  which  you  specialize. 
These  may  be  problems  on  which  you  are  working,  or 
suggestions  for  investigations  by  others. 


2.  Give  a  brief  account  or  at  least  titles  of  investi- 
gations that  you  are  conducting,  or  of  the  research 
recently  done  under  your  supervision.  This  informa- 
tion will  be  published  for  the  purpose  of  bringing  to- 
gether those  working  on  some  problem  now,  and  also 
those  who  may  take  it  up  later. 

3.  Describe  briefly  the  experimental  facilities  at  your 
disposal  and  the  kinds  of  problems  for  which  they  are 
particularly  suitable;  also  other  facilities  that  you  may 
possess,  such  as  a  large  amount  of  data  on  file,  a  collec- 
tion of  pamphlets  on  some  topic,  natural  advantages 
of  location,  etc. 

4.  Ask  questions,  if  you  have  any,  or  express  a  desire 
to  get  in  touch  with  other  investigators  on  some  topic. 

5.  Give  your  general  views  on  electrical  research  and 
on  how  to  encourage  it  and  make  it  more  productive. 


Investigations  Planned  or  Under  Way 

A  thesis  is  being  prepared  by  the  writer  on  phe- 
nomena accompanying  the  rupture  of  electric  circuits. 
References  on  the  subject  and  suggestions  as  to  the 
method  of  treatment  would  be  welcome.      M.  J.  Idail. 

Washington,  D.  C. 


Three  investigations  are  now  in  progress  at  Washing- 
ton University: 

1.  A  study  of  pole-face  losses.  For  this  work  there 
has  been  designed  and  constructed  a  special  piece  of 
apparatus,  which  will  make  it  possible  to  determine  the 
pole-face  losses  in  terms  of  each  of  the  variables  upon 
which  the  loss  depends. 

2.  A  study  of  the  effect  of  artificial  illumination  dur- 
ing daylight  hours. 

3.  A  study  of  the  non-synchronous  rotary  gap.  Some 
interesting  results  have  been  obtained,  showing  that 
there  is  an  energy  component  in  the  charging  current  of 
the  condenser.  The  derived  mathematical  expressions 
have  been  satisfactorily  checked  by  experimental  de- 
terminations. A.  S.  Langsdorf. 

Washington  University,  St.  Louis. 


The  electrical  strength  of  air  is  being  investigated 
with  a  view  toward  explaining  the  nature  of  the  break- 
down of  air.  The  work  that  is  under  way  at  present  in- 
cludes an  accurate  investigation  of  the  conditions  gov- 
erning the  formation  of  corona  in  the  constituents  of 
air,  and  also  in  several  other  well-known  gases. 

In  addition  a  corona  voltmeter  is  being  perfected,  the 
work  under  way  at  present  being  the  development  of  a 
method  for  directly  measuring  the  crest  voltage  of  a 
high-tension  circuit. 

The  object  is  to  determine,  beyond  all  question,  the 
constants  which  enter  into  the  formula  for  the  inherent 
calibration  of  the  corona  voltmeter.  In  conducting  these 
experiments  it  is  hoped  to  demonstrate  that  the  corona 
voltmeter  constitutes  a  standard  for  high  voltage 
measurement  and  also  a  convenient  measuring  instru- 
ment which  surpasses  anything  that  is  now  available. 

A  new  method  for  measuring  iron  losses  up  to  3000 
cycles  is  also  being  developed.  In  doing  this  compara- 
tive determinations  are  being  made  by  present  methods. 

Within  the  past  three  years  considerable  informa- 
tion has  been  secured  on  the  laws  governing  the  forma- 
tion of  corona  in  air,  a  corona  voltmeter  has  been  de- 
veloped, and  an  exhaustive  study  of  the  errors  arising 
from  improper  connections  of  polyphase  watt-hour 
meters,  has  been  made,  with  the  proposal  of  a  method  for 
avoiding  these  errors.  Incidentally  a  portable  gold-leaf 
electroscope  has  been  developed.       J.  B.  Whitehead. 

Johns  Hopkins  University. 
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E.  W.  RICE,  JR..  IS  NOMINEE 

FOR  A.  I.  E.  E.  PRESIDENT 

Inventor   and   General    Electric   Company    Executive 

Named  by  Directors  of  the  American  Institute 

of  Electrical  Engineers 

The  nominee  of  tin-  board  of  directors  of  the  Amer- 
ican Institute  of  Electrical  Engineers  for  president  in 
the  next  year  is  E.  \V.  Rice,  Jr.,  of  Schenectady,  N.  Y. 
The  nomination  of  the  directors  is  virtually  equivalent 
to  election.    At  the  meeting  of  the  board  held  in  Chicago 


on  March  9  the  report  of  the  committee  of  tellers  on  its 
canvass  of  the  nomination  ballots  cast  for  candidates 
for  the  offices  falling  vacant  on  July  31,  1917,  was  pre- 
sented. Following  the  requirements  of  the  institute 
constitution,  the  board  then  selected  by  ballot  its  list 
of  "directors'  nominees"  as  follows: 


For  president: 

For  vice-presidents: 


For  managers: 


Fur  treasurer: 


B.  W.  Rice,  Jr.,  Schenectady,  N.  Y. 
Frederick    Bedell,    Ithaca,    N.    Y. 
John   H.   Finnev,   Washington,   D.   C. 
A.  S.  McAllister,  New  York,  N.  Y. 
Walter  A.  Hall,  West  Lynn,  Mass. 
E.  H.   Martindale,  Cleveland,  Ohio. 
William  A.   Del  Mar,   New  York,  N.  Y. 
Wilfred  Sykes,  Pittsburgh,  Pa. 
George  A.  Hamilton,  Elizabeth,  N.  J. 


Regular  ballots  will  be  mailed  to  the  members  before 
April  1. 

Technical  Career  of  Mr.  Rice 

Edwin  Wilbur  Rice,  Jr.,  inventor,  pioneer  in  the  elec- 
trical industry,  president  of  the  General  Electric  Com- 
pany, has  been  successful  in  many  lines  of  engineering 
activity. 

Because  of  his  early  devotion  to  the  fortunes  of  the 
infant  electrical  industry  Mr.  Rice  has  had  an  excep- 
tional relation  in  its  initial  struggles  and  the  crowning 
epochal  development  of  later  years.  Born  at  La  Crosse, 
Wis.,  on  May  6,  1862,  he  attended  the  Central  High 
School  in  Philadelphia.  In  1880  he  decided  to  forego 
the  college  education  upon  which  he  had  set  his  heart 
and  give  himself  to  the  work  of  assistant  and  confidant 
of  Prof.  Elihu  Thomson  in  the  newly  organized  Amer- 
ican Electric  Company,  New  Britain,  Conn.     Professor 


Thomson,  who  had  been  teaching  mechanics  and  chem- 
istry in  the  high  school,  had  been  attracted  by  the 
skillful  work  of  his  pupil.  In  1K82  the  company  was 
acquired  by  II.  A.  Pevear,  C.  A.  Coffin  and  Silas  A. 
Barton,  and  its  headquarters  were  moved  to  Lynn  a 
the  Thomson-Houston  Company.  With  rapid  growth, 
greater  capital  and  confidence  Mr.  Rice  combined  in 
rare  degree  the  practical  ability  of  the  business  man 
with  the  untiring  resource  and  penetrating  research 
of  the  inventor  searching  for  the  answer  to  problems 
that  pressed  rapidly  upon  the  advanced  workers  in  those 
early  days.  With  the  duties  of  superintendent  of  the 
works,  which  fell  logically  upon  his  young  shoulders,  he 
combined  continuous  attention  to  the  technical  ques- 
tions which  first  attracted  him.  Their  growth  and  rami- 
fications drew  his  fascinated  study,  and  he  contributed 
greatly  to  the  technical  steadiness  and  progress  of  the 
industry. 

The  General  Electric  Company,  combining  the 
Thomson-Houston  Company  and  the  Edison  General 
Electric  Company,  was  formed  in  1892,  with  Mr.  Rice 
taking  the  responsibilities  of  technical  director.  His 
close  association  with  the  advance  of  this  company  is 
illustrated  by  his  official  positions  in  it.  Becoming 
third  vice-president  in  charge  of  technical  and  manu- 
facturing departments  in  1896,  he  was  the  senior  vice- 
president  later.  Upon  the  election  of  Mr.  Coffin  as 
chairman  of  the  board  of  directors  in  1913  Mr.  Rice 
was  made  the  president.  He  has  been  an  active  co- 
worker and  supporter  in  the  affairs  of  the  institute  and 
in  many  large  and  important  movements  has  been  of 
distinct  service  to  it,  laboring  in  a  quiet  way  for  its 
welfare  and  wholesome  influence. 


INSULL  ADDRESSES  THE 

PITTSFIELD  SECTION  A.  I.  E.  E. 

President    of    Commonwealth    Edison    Company    of 
Chicago  Predicts  Great  Development  of  Low- 
Head  Water  Powers  in  Middle  West 
if   Coal   Continues   High 

About  275  people  were  present  at  a  dinner  given  for 
Samuel  Insull,  president  of  the  Commonwealth  Edison 
Company  of  Chicago,  by  the  Pittsfield  Section  of  the 
American  Institute  of  Electrical  Engineers,  at  the 
Wendell  Hotel,  Pittsfield,  Mass.,  on  the  evening  of 
March  14.  The  toastmaster  was  V.  E.  Goodwin,  chair- 
man of  the  local  section.  Among  those  present  were 
Ex-Senator  Crane,  E.  W.  Rice,  Jr.,  C.  C.  Chesney,  W.  A. 
Hall  of  Lynn,  and  G.  Faccioli. 

Mr.  Rice  introduced  the  speaker  of  the  evening,  Mr. 
Insull,  whose  subject  was  "Some  Developments  in  Elec- 
tric Utility  Operations." 

In  his  address  Mr.  Insull  showed  by  a  number  of 
curves  and  views  the  rapid  development  of  the  Com- 
monwealth Edison  System,  emphasizing  the  value  of 
the  concentration  of  generating  capacity  and  of  dis- 
tribution as  well  as  the  engineering  methods  of  dis- 
posing of  the  power.  He  directed  particular  attention 
to  the  need  for  further  improvement  in  the  operating 
characteristics   of  boilers   and  turbines  and  predicted 
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that  there  will  be  great  development  of  low  head  water 
powers  in  the  Middle  West  if  the  present  high  price  of 
coal  is  permanent. 

Mr.  Insull  also  stated  that  the  uses  of  electricity  will 
increase  enormously  in  the  future,  and  that  many  more 
of  the  steam  roads  will  be  electrified. 


HALFORD  ERICKSON  BEFORE 

WISCONSIN  ASSOCIATION 

Former  Chairman  of  Railroad  Commission  Addresses 
Meeting  at  Milwaukee — Affiliation  with  Na- 
tional  Electric   Light   Association 

Fair  rates  of  return  on  utility  investment,  rural  elec- 
trical service,  affiliation  with  the  National  Electric 
Light  Association,  methods  of  levying  taxation  on  utili- 
ties and  the  Railroad  Commission's  methods  of  rating 
utility  service  were  the  topics  discussed  at  the  first  day 
of  the  ninth  annual  meeting  of  the  Wisconsin  Electrical 
Association  at  Milwaukee  on  March  14.  The  feature  of 
the  convention  was  the  paper  on  "Rate  of  Return,"  by 
Halford  Erickson,  the  former  chairman  of  the  Wiscon- 
sin commission.  He  pointed  out  forcibly  that,  to  be 
willing  to  supply  additional  capital,  the  investor  must 
be  able  to  see  that  the  plant  has  net  earnings  which  al- 
together amount  to  not  less  than  8  per  cent  on  the  face 
value  of  the  plant,  its  equities  and  business.  With  a 
much  lower  net  income  than  about  8  per  cent,  con- 
cluded Mr.  Erickson,  on  the  face  value  of  its  plant  and 
its  business  the  property  could  not  in  the  light  of  the 
facts  very  well  be  placed  in  the  investment  class. 

The  report  of  the  committee  on  rural  service  by  A. 
C.  Babson,  Watertown,  shows  that  this  part  of  the  busi- 
ness is  on  the  increase  in  Wisconsin  and  that  it  is  gen- 
erally thought  profitable  under  the  conditions  imposed 
by  operating  companies. 

Affiliation  with  the  National  Electric  Light  Associa- 
tion was  referred  to  the  executive  committee  with  power 
to  act  and  with  the  recommendation  that  the  Wisconsin 
Electrical  Association  become  a  geographic  section.  A 
committee  report,  favoring  legislation  to  eliminate  the 
local  assessor  and  replacing  his  work  by  that  of  the 
state  Tax  Commission,  was  approved. 


MARGIN  BETWEEN  COPPER 

AND  ALUMINUM  PRICES 

Lessening  of  the   Difference   Between   Costs   of  the 

Two  Metals  Suggests  New  Possibilities 

in   Substitution 

Aluminum  continues  to  be  quoted  at  the  purely  nom- 
inal market  price  of  58@60  cents  per  pound.  The  out- 
side market,  upon  which  these  quotations  are  supposed 
to  be  based,  represents  only  a  small  volume  of  trading, 
as  the  factors  of  supply  and  demand  are  influenced  so 
largely  by  war  conditions.  Actual  prices  are  fixed  by 
the  conditions  prevailing  at  the  time  of  a  sale. 

Much  interest  is  shown  by  authorities  in  the  trade  in 
the  action  of  various  central  station  companies  which 
have  scrapped  aluminum  transmission  lines  because  of 
the  high  value  of  the  metal,  substituting  therefor  cop- 
per wires.  It  is  felt,  however,  that  the  lessening  of  the 
margin  between  the  prices  of  the  two  metals  substan- 
tially reduces  the  profit  obtainable  and  that  it  has  made 
such  substitutions  unlikely  under  present  conditions. 

The  future  price  of  aluminum  is  bound  up  so  closely 
with  the  question  of  war  that  ordinary  commercial  con- 
siderations disappear,  but  some  authorities  are  sug- 
gesting the  possibility  that  if  copper  continued  to  be 
high,  aluminum,  if  obtainable,  may  look  inviting. 


NEW  BUSINESS  COMMITTEE 

MEETING  AT  DAYTON,  OHIO 

Many  Timely  Subjects  Discussed  and  Good  Sugges- 
tions Developed  at  Successful  Gathering 
of    the    Ohio    Committee 

The  amount  of  "free  service"  which  a  central  station 
should  give  to  its  customers  received  special  attention 
at  the  new  business  co-operations  committee  meeting  of 
the  Ohio  Electric  Light  Association,  Uayton,  Ohio, 
on  March  14.  0.  A.  Acuff,  of  the  Massillon  Electric 
&  Gas  Company,  who  presented  this  paper,  specially  em- 
phasized the  importance  of  instructing  consumers  as  to 
proper  handling  of  appliances,  and  thought  that  cen- 
tral stations  should  not  give  free  repair  service.  Mr. 
Reemelin,  of  Dayton,  outlined  the  liberal  Dayton  plan 
of  investigating  all  trouble  on  customers'  premises,  re- 
placing fuses  quickly,  repairing  all  appliances,  and 
charging  customers  only  for  material.  He  thought  that 
labor  should  be  given  gratis.  C.  E.  Yacoll,  J.  L.  Stone 
and  E.  R.  Kelsey  offered  further  discussion. 

Another  important  subject  which  excited  great  inter- 
est was  "The  Manufacture  of  Raw  Water  Ice,"  by  R.  C. 
Hayes,  of  Cincinnati.  Mr.  Hayes  pointed  out  that  the 
manufacturers  of  electric  driven  refrigerating  appara- 
tus are  offering  the  services  of  their  sales  engineers  to 
assist  all  central  stations  in  securing  ice  and  refriger- 
ating business. 

F.  J.  Woltz,  power  engineer  of  the  Union  Gas  &  Elec- 
tric Company,  of  Cincinnati,  in  his  paper,  entitled, 
"Financing  Motor  Installations,"  detailed  the  advan- 
tages of  trial  installations  of  motors  which  have  proven 
so  successful  in  Cincinnati.  F.  B.  Steele  stated  in  the 
discussion  of  this  subject  that  this  method  of  power 
sales  had  given  100  per  cent  returns  in  Dayton.  Mr. 
Craft,  of  Columbus,  suggested  that  the  financing  of  the 
motor  installation  was  entirely  a  local  problem.  Mr. 
McGregor,  of  the  Merchants'  Light,  Heat  &,  Power  Com- 
pany, of  Indianapolis,  thought  that  it  would  be  inad- 
visable to  establish  a  policy  of  financing  motor  instal- 
lations, but  considered  the  problem  analogous  to  that 
of  financing  heating  appliances. 

E.  P.  Hollingsworth  presented  for  discussion  the 
subject  of  commercial  rates  which  aroused  considerable 
interest. 

The  closing  paper  of  the  afternoon  was  by  F.  H. 
Hooper,  new  business  manager  of  the  Northwestern 
Ohio  Light  Company,  with  the  caption  "Motion  Pic- 
tures as  an  Aid  to  New  Business."  It  was  especially 
interesting  and  presented  a  moving  picture  story,  show- 
ing the  housewife  changing  from  the  old  style  of  cook- 
ing to  the  modern  electric  method. 

The  new  business  committee  was  entertained  in  the 
evening  by  a  program  and  banquet  at  which  the  mem- 
bers were  guests  of  the  Dayton  Jovian  League. 


EXTRA  SESSION  OF  CONGRESS 

OPENS  WAY  FOR  LEGISLATION 

Opportunity  for  Action  on  Water  Power  and  Export 
Combination  Bills  as  Well  as  on  In- 
ternational  Matters 

The  Senate  having  revised  and  altered  its  archaic 
rules  by  a  method  which  will  permit  two-thirds  of  those 
present  to  force  a  vote  on  measures  before  it,  President 
Wilson  has  called  an  extra  session  of  Congress  to  meet 
April  16.  It  is  understood  that  there  will  be  more  than 
sufficient  opportunity  during  the  summer  for  the  trans- 
action of  other  business  than  that  pertaining  to  inter- 
national matters,  such  as  the  passage  of  the  water 
power  bills,  the  Webb  bill,  etc. 
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CREATIVE  WORK  OF  THE 

ASSOCIATED  MANUFACTURERS 

Annual  Report  of  Robert  K.  Shcppai  d,  the  President, 

Sets   Portfa  the   Unity  ot    Purpose  and   Ideal 

of  Usefulness  Which  Characterize  It 

What  i>oift  rs  for  national  usefulness  an 
within  i/our  control  through  the  co-onli 
noting   forces    of    this   association!     -Pkksi- 

dknt  Robert  k.  Shepppabd. 

The  annual  meeting  of  the  Associated  Manufacturers 
of  Electrical  Supplies,  the  culminating  feature  of  a  year 
of  highly  successful  constructive  effort  and  accomplish- 
ment, was  held  at  Delnvmico's,  New  York,  during  the 
afternoon  of  March  15.  It  was  followed  by  a  banquet  in 
the  evening. 

It  was  a  disappointment  to  the  members  that  Robert 
K.  Sheppard,  sales  manager  of  the  Simplex  Wire 
&  Cable  Company  of  Boston,  who  has  served  as  the 
president  of  the  association  since  its  organization,  was 
prevented  by  illness  from  attending  the  meeting.  He, 
however,  prepared  his  annual  report,  which  was  pre- 
sented for  him  in  his  absence.  An  abstract  of  the  ad- 
dress of  Mr.  Sheppard  is  published  below,  and  it  will  be 
followed  in  next  week's  issue  of  the  Electrical  World 
by  a  report  of  the  proceedings : 

Address  of  Robert  K.  Sheppard,  the  President 

"At  the  close  of  this  second  year  we  have  sound 
reasons  to  be  glad  that  we  are  banded  together  in  this 
association.  Enduring  friendships  have  multiplied. 
Trusting  our  comrades,  our  trust  has  been  reciprocated. 
Contributing  frankly  and  freely  from  the  discoveries  of 
our  manufacturing  past  to  remedy  mistaken  or  un- 
economical practices,  we  still  have  not  given  more  than 
we  have  received  from  all  our  associates. 

"Many  as  are  the  material  benefits  derived  from  the 
work  of  our  sections,  not  all  of  them  together  can  equal 
in  intrinsic  value  the  worth  of  that  spirit  of  mutual 
helpfulness  which  has  permeated  all  of  our  activities. 

"And  so,  at  this  anniversary  time  we  have  unity  of 
purpose,  an  ideal  of  usefulness,  a  scheme  of  activities, 
and  the  machinery  with  which  to  work  out  that  scheme 
for  the  common  weal. 

"At  this  stage  in  the  terrible  war  under  which  the 
world  suffers,  what  powers  for  national  usefulness  are 
within  your  control  through  the  co-ordinating  forces 
of  this  association!  How  much  more  fit  to-day  is  this 
group  of  nearly  eightscore  manufacturers  to  work  to- 
gether for  great  ends  than  those  same  manufacturers 
were  two  years  ago  before  sensible  co-operation  had 
become  a  habit  and  this  mechanism  for  concerted  effort 
had  been  well  tested! 

"Your  organization  into  sections  has  laid  permanent 
foundations,  while  your  work  together  these  many 
months  has  begun  to  raise  the  superstructure  of  a 
veritable  hive  of  industry  in  which  good-will  and  mutual 
confidence  are  the  binding  mediums. 

"You  have  been  willing  to  consult,  to  collaborate,  to 
search  out  the  essentials,  to  surrender  the  non-essen- 
tials; you  have  determined  to  harmonize  individual  as- 
piration with  fair  dealing;  each  of  you  has  helped  the 
rest  of  us  to  broaden  our  visions  until  we  can  see  our 
common  problems  from  the  differing  standpoints  of  the 
others  interested  with  us. 

"Recently,  by  unanimous  vote,  one  of  your  sections 
recommended  to  the  Underwriters'  Laboratories  that 
an  adequate  method  should  be  provided  whereby  ap- 
proval under  the  installation  rules  of  the  National  Fire 
Protection  Association  should  be  given  without  unrea- 
sonable delay  to  new  products,  when  such  products  had 
been  thoroughly  tested  by  the  Underwriters'  Labora- 


tories and  found  to  be  safe  and     mtahle  for  the  intended 

tee.  That  competing  manufactureri  should  thus 
unitedly  Indorse  a  sound  principle,  which  makes  for  fair 
dealing  between  competitors  and  toward  the  eon  m 

Of  electrical  products,  is  to  my  way  of  thinking  a  splen- 
did testimonial  to  their  unselfishness  and  the  integrity 
of  their  purpose  to  deal  justly  by  one  another. 

A  Basic  Industry 

"The  promotion  era  of  the  electrical  industry  is 
over.  Now  the  industry  must  be  classed  as  one  of  the 
basic  industries  of  the  country  like  steel  production, 
cotton  manufacturing,  machinery  building,  railroading, 
mining  of  coal  and  minerals.  For  it  the  age  of  wonders 
still  holds  some  secrets,  but  when  disclosed  they  will 
constitute  refinements  of  the  art,  rather  than  funda- 
mental forces  in  this  enormous  business. 

"In  the  last  thirty  years  electric  power,  light,  trans- 
portation, the  telegraph,  the  telephone  could  not  be  pro- 
vided too  fast.  The  world  was  quick  to  speed  up  pro- 
portionately in  the  race  for  domination  of  nature's 
forces  and  the  achievement  of  wealth  and  material  com- 
fort. Magical  expansion  was  accompanied  by  almost 
uncanny  prosperity,  in  which  phenomenal  profits  com- 
pletely buried  the  unsuspected  losses  due  to  waste  and 
a  total  disregard  of  the  ratio  of  cost  to  selling  prices. 

"But  that  period  has  passed.  The  spendthrift  manu- 
facturer, the  blind  adopter  of  his  competitors'  market 
values  and  methods,  can  no  longer  find  shelter  from  the 
financial  cyclone. 

"Our  industry  has  trodden  the  same  historic  path 
which  has  forced  every  other  basic  industry  to  a  closer 
and  closer  study  of  the  costs  of  production  and  the  costs 
of  distribution. 

"Under  appointment  by  the  Electrical  Manufacturers' 
Council,  a  committee  led  by  C.  E.  Patterson  of  the  Gen- 
eral Electric  Company  has  prepared  a  comprehensive, 
yet  flexible,  plan  of  accounting  and  cost  estimating 
which,  ere  long,  will  be  available. 

Beneficial  Relations  with  Underwriters' 
Laboratories 

"With  the  Underwriters'  Laboratories  the  relations  of 
our  members  have  been  increasingly  harmonious  and 
mutually  beneficial.  The  laboratories  have  established 
many  industry  conferences  which  are  integral  parts  of 
the  organization  of  the  Underwriters'  Laboratories.  In 
those  industry  conferences  representative  manufac- 
turers advise  and  consult  with  the  officials  and  engineers 
of  the  laboratories  concerning  suitable  test  methods  and 
requirements  for  the  laboratories  to  adopt,  and  desirable 
changes  in  standards  to  be  recommended  to  the  elec- 
trical committee  of  the  National  Fire  Protection  Asso- 
ciation. When  standards  are  to  be  discussed  or  adopted, 
surely  men  are  wise  to  combine  with  laboratory  theory 
and  findings  the  practical  experience  obtainable  only 
in  the  factories  which  produce  the  goods  that  are  sup- 
posed to  compare  favorably  with  the  desired  standards. 

"The  founding  of  industry  conferences  was  a  wise 
act,  which  has  so  related  the  activities  of  the  Under- 
writers' Laboratories  to  the  necessities  of  the  manu- 
facturers, that  the  rulings  of  the  laboratories,  promul- 
gated from  time  to  time,  generally  find  hearty  indorse- 
ment by  the  manufacturers  whom  they  affect.  It  is 
desirable  that  other  governing  bodies  throughout  the 
country  should  realize  how  greatly  the  policy  of  the 
laboratories  has  promoted  the  adoption  of  reasonable 
and  attainable  standards  for  the  ultimate  benefit  of  our 
entire  people. 

"As  an  association  we  are  a  member  of  the  National 
Fire  Protection  Association.  We  have  asked  for  repre- 
sentation on  the  electrical  committee  of  that  body  and 
are  confident  that  such   representation  will  help  the 
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manufacturers  of  electrical  supplies  to  co-operate  ra- 
tionally, although  directly,  with  the  fire  underwriters 
doing  business  in  the  United  States,  to  the  end  that 
losses  of  property  and  life  by  fire  may  be  lessened. 

Work  Ahead 

"Have  you  yet  discovered  the  usefulness  of  accurate 
statistics  collected  by  industries?  Have  you  considered 
what  kind  of  statistics  will  be  most  useful  to  the  manu- 
facturers of  porcelain;  what  kind  are  helpful  to  those 
who  make  such  varied  products  as  the  members  of  the 
molded  or  Formed  Insulation  Section  or  the  Wire  and 
Cable  Section? 

"Tonnage  data  may  be  useful  to  one  group  of  manu- 
facturers ;  payroll  data  to  another.  The  kind  and  num- 
ber of  materials  for  manufacturing  certain  products, 
and  to  be  found  in  one  industry,  may  give  some  group 
of  manufacturers  useful  information.  Other  manufac- 
turers may  be  able  to  utilize  to  better  advantage  sta- 
tistics which  tell  the  gross  business  in  dollars  or  the 
ratio  of  direct  labor  payroll  to  gross  billings.  A  knowl- 
edge of  the  number  of  men  and  women  employed  at 
direct  labor,  if  recorded  month  by  month,  or  quarter 
by  quarter,  may  give  statistical  data  of  great  value  to 
some  of  your  groups. 

"Through  your  central  organization,  the  board  of 
governors,  you  may  employ  expert  certified  accountants 
to  whom  confidential  data  may  be  delivered  with  as- 
sured secrecy.  Such  accountants  would  combine  the 
individual  reports  of  a  group  of  manufacturers  and 
subsequently  distribute  to  each  the  totals,  or  the  aver- 
ages, or  such  other  details  as  the  members  of  that  group 
might  require.  Your  board  of  governors  might  use  the 
same  accountants  for  the  work  of  several  different  sec- 
tions, segregating  to  each  section  its  rightful  propor- 
tion of  the  charges  of  those  accountants.  In  that  way 
the  financial  burden  would  be  as  little  as  possible  for 
each  group  of  manufacturers. 

"From  time  to  time,  as  one  group  after  another  dis- 
covers a  special  need,  the  methods  for  meeting  that 
situation  need  only  be  submitted  to  your  counsel  and 
your  board  of  governors  to  receive  their  hearty  indorse- 
ment, if  the  procedure  is  lawful  and  expedient  for  such 
an  organization  as  ours." 


EMPIRE  STATE  ELECTRIC 

DISTRIBUTION  COMMITTEE  MEETS 

Fifty-five  Delegates  Gather  at  Buffalo,  Discuss  Im- 
portant Topics  and  Visit  New  Gen- 
erating  Station 

The  electric  distribution  committee  of  the  Empire 
State  Gas  and  Electric  Association  held  a  meeting  in  the 
auditorium  of  the  Buffalo  General  Electric  Company, 
Buffalo,  on  March  9.    Fifty-five  delegates  were  present. 

F.  A.  Alcott,  Rochester  Railway  &  Light  Company, 
read  a  paper  on  "Methods  for  Selecting  Size  of  Trans- 
formers to  Prevent  Over-transformering  or  Under- 
transformering  on  a.c.  Lighting  and  Power  Systems, 
and  the  Testing  of  Transformers  for  Overload,  Defec- 
tive Oil,  etc."  This  paper  was  prepared  in  accordance 
with  the  plan  of  the  committee  to  have  a  complete  and 
detailed  report  prepared  during  the  year  on  one  sub- 
ject which  would  be  of  interest  to  a  majority  of  the 
members.  W.  C.  Blackwood,  chairman  of  the  com- 
mittee, explained  the  purpose  of  the  committee  in  fol- 
lowing this  plan. 

Connection  of  consumers  to  high  tension  transmis- 
sion lines  was  the  next  subject.  Much  discussion  took 
place  on  satisfactory  methods  of  grounding  secondaries 
where  water  piping  systems  cannot  be  used.  Methods 
of   improving  regulation   and   control   of   primary  cir- 


cuits outside  of  station  apparatus  were  discussed  before 
the  end  of  the  morning  session. 

F.  B.  Van  Doren  of  the  Utilities  Mutual  Insurance 
Company  spoke  on  accident  prevention  work  at  the 
afternoon  session.  Methods  of  reducing  the  amount  of 
overhead  construction  to  avoid  agitation  for  under- 
ground construction  were  then  discussed.  The  use  of 
fir  arms  versus  pine  arms,  treated  and  untreated,  was 
the  last  subject.  It  was  pointed  out  that  either  is  strong 
enough  for  average  loads. 

A  number  of  the  delegates  visited  the  new  generating 
station  of  the  Buffalo  company. 


SAMUEL  SCOVIL  ON  COAL 

SHORTAGE  IN  CLEVELAND 

Seriousness  of  High  Cost  and  Heavy  Financial  Losses 

a  Greater  Problem  Than  Actual 

Shortage  of  Supply 

Samuel  Scovil,  president  of  the  Cleveland  Electric 
Illuminating  Company,  states  to  the  Electrical  World  : 

"The  coal  situation  in  Cleveland  has  been  more  a 
matter  of  price  which  has  had  to  be  paid  for  it  than  an 
actual  shortage.  There  have  been  some  short  periods 
when  the  supply  caused  us  more  or  less  anxiety.  Dur- 
ing these  special  periods  the  congestion  of  traffic  on  the 
railroads  became  so  accentuated  by  reason  of  storms 
and  severe  weather  that  embargoes  on  the  shipments  of 
coal  as  well  as  other  commodities  were  resorted  to  by 
the  railroads,  but  the  periods  did  not  last  long  enough 
to  cause  the  general  inconvenience  which  some  other 
less  happily  situated  centers  seem  to  have  suffered. 

"The  large  users  of  natural  gas  during  the  severe 
weather  found  the  supply  was  somewhat  inadequate, 
due  partly  to  the  fact  that  the  gas  company  was  unable 
to  get  a  new  supply  line  to  Cleveland. 

"As  stated  above,  while  there  has  been  no  actual 
shortage  of  coal,  the  users  of  it  have,  however,  suf- 
fered heavy  financial  losses  by  reason  of  the  price  which 
it  was  necessary  for  them  to  pay  for  the  coal.  The 
normal  price  of  steam  coal  in  Cleveland  for  many  years 
past  has  been  less  than  $1.80  per  ton.  About  the  middle 
of  October  coal  began  to  go  above  this  price,  and  by  the 
end  of  November  the  price  for  it  ranged  from  $3  to 
$5.65;  in  December  from  $3.25  to  $5.80;  January  $4.50 
to  $5.60,  and  February  $4.55  to  $6.20.  At  this  writing 
the  market  is  about  $1  a  ton  less  than  the  maximum 
price.  As  the  time  for  more  favorable  weather  for 
transportation  operations  approaches,  there  is  more 
disposition  on  the  part  of  the  coal  companies  to  make 
contracts  covering  periods  of  from  one  to  five  years. 
These  contracts,  however,  are  made  on  the  basis  of 
coal  f.o.b.  cars  at  the  mines,  the  purchaser  having  to 
take  all  the  chances  of  car  supply,  freight  rates,  and 
transportation  delays.  If  the  purchaser  is  willing  to 
accept  these  contingencies,  producers  will  consider  con- 
tracts on  a  basis  of  about  $3  a  ton  at  the  mines  for  one 
year,  and  from  $2.55  to  $2.75  for  three  years,  and  for 
something  less  than  these  figures  for  longer  periods. 
The  freight  rate  to  Cleveland  from  the  mines  which 
usually  supply  it  with  coal  runs  from  70  cents  to  $1.25 
per  ton. 

"The  users  of  central  station  service  in  Cleveland 
have  been  asked  to  pay  no  part  of  the  additional  oper- 
ating cost  which  these  high  prices  for  fuel  have  occa- 
sioned. None  of  the  manufacturing  or  commercial  es- 
tablishments depending  for  their  power  on  central  sta- 
tion service  were  inconvenienced  in  the  slightest,  nor 
was  there  any  suggestion  made  to  them  at  any  time  that 
they  need  curtail  their  operations,  thereby  saving  all 
the  anxiety  which  those  who  were  depending  upon  their 
own  independent  plants  were  subjected  to." 
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LARGE    OPPORTUNITIES    STIR    THE 

N.  E.  L.  A.  ELECTRIC  kANGK 

COMMITTEE 


As  reported  in  last  week's  issue  of  the  ELECTRICAL 
WORLD,  ;i  two-day  meeting  of  the  electric  range  commit- 
tee was  held  at  the  New  York  headquarters  of  the 
National  Electric  Light  Association  on  March  5  and  6. 
Twenty  members  were  present  and  Chairman  Michel 
presided. 


ELECTRICALLY-EQUIPPED 

FURNITURE  DEVELOPMENT 

Merchandising  Committee  of  the  N.  E.  L.  A.  Finds 

a  Fertile  Field  for  Cultivation  and  Urges 

Exhibit  at  Atlantic  City  Convention 

A  feature  of  the  present  work  of  the  merchandising 
committee  of  the  Commercial  Section  of  the  National 
Electric  Light  Association  is  its  study  of  electrically 
equipped  furniture.  As  stated  in  last  week's  issue  of 
the  Electrical  World,  the  principal  topic  under  dis- 
cussion at  the  meeting  of  the  committee,  held  in  New 
York  on  March  6,  was  the  promotion  of  such  furniture 
and  arrangements  for  a  display  of  it  at  the  Atlantic 
City  convention. 

The  committee  sent  a  letter  early  in  the  year  to  sev- 
eral hundred  manufacturers  of  furniture  in  this  coun- 
try and  Canada  asking  for  information  of  what  they 
had  done  in  the  design  of  electrically  equipped  furni- 
ture, and  calling  attention  to  the  possibilities  of  devel- 
opment in  this  direction.  It  is  found  that  the  manu- 
facturers are  greatly  interested. 


KXIIIBITION   PLANS  FOR 

THE  N.  E.  L.  A.  CONVENTION 

Committee    lias  Obtained   Nearly   Double  the  Space 

Occupied  in   Former  Years  and   I 'i  onuses 

.Unusual    Displays 

The  exhibition  committee  or  the  National  Electric 
Light  Association,  of  which  II.  (;.  McConnaughy  is 
secretary,  has  completed  all  details  in  connection  with 
the  exhibition  to  he  held  in  conjunction  with  the  conven- 
tion  of  the  National  Electric  Light  Association  at 
Atlantic  City  during  the  week  of  May  '2.H. 

The  floor  plan  shows  an  unusual  layout,  not  onl 
the  manufacturers,  but  for  the  association  as  a  whole, 
as  it  will  be  necessary  to  pass  through  the  exhibit 
space  to  get  to  the  meeting  rooms.  This  condition  has 
not  existed  at  other  conventions  in  recent  years.  The 
meeting  rooms  are  all  together,  which  is  another  feature 
of  importance.  The  lamp  committee  will  have  an  un- 
usual exhibit  located  at  the  rear  of  the  hall  of  exhibits 
and  next  to  the  meeting  rooms.  In  addition  is  the  fact 
that  the  pier  will  be  the  only  headquarters,  not  only  for 
the  meetings  and  exhibits,  but  also  for  all  entertain- 
ments during  the  day  and  evening,  as  well  as  for  regis- 
tration and  work  of  the  committees. 

The  exhibition  committee  announces  that  it  has  been 
able  to  secure  almost  double  the  space  occupied  in 
former  years,  which  will  enable  it  to  take  care  of  the 
many  Class  D  members  who  have  been  unable  to  secure 
space  during  the  last  few  years.  The  committee  has 
also  been  able  to  reduce  the  cost  of  space  by  less  than 
one-half  of  any  previous  exhibit. 

The  plans  of  the  lamp  committee,  mentioned  above, 
include  an  unusually  attractive  and  educational  exhibit 
which  should  be  valuable  to  all  central  station  members. 
This  committee  has  been  assigned  5000  sq.  ft.  of  space. 
The  lighting  sales  bureau  and  other  bureaus  are  greatly 
interested  in  this  exhibit. 

The  lighting  appliance  section  is  located  in  the  same 
room  as  the  lamp  exhibit.  This  will  give  an  opportunity 
to  manufacturers  of  lighting  appliances  to  make  a 
unique  exhibit  in  connection  with  the  lamp  committee. 

The  Electric  Vehicle  Section  will  be  located  in  front 
of  the  exhibition  hall  near  the  main  entrance,  and  will 
be  an  exceptional  location. 

The  exhibition  committee  urges  all  Class  D  members 
to  forward  applications  on  receipt  of  its  notices.  While 
it  has  been  able,  as  stated,  to  secure  much  additional 
space,  the  advance  requests  and  the  interest  being  taken 
in  the  exhibits  by  the  association,  as  well  as  the  com- 
mittees and  bureaus,  assure  the  use  of  all  space. 
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ENTERPRISING  CAMPAIGN  OF 

N.  E.  L.  A.  MEMBERSHIP  COMMITTEE 

Strong    Intensive     Effort    to     Enlist     1200     Central 

Stations,  Concluding  with  Extended  Tour  by 

Walter  Neumuller,  the  Chairman 

Much  interest  is  felt  in  the  extensive  campaign  in- 
augurated by  the  membership  committee  of  the  Na- 
tional Electric  Light  Association,  under  the  leadership 
of  Walter  Neumuller  of  the  New  York  Edison  Company, 
chairman  of  the  committee.  Preparations  for  this  cam- 
paign have  been  under  consideration  for  several  months. 
During  this  time  the  committee  has  been  making  a 
thorough  study  and  analysis  of  the  central  station  in- 
dustry of  the  United  States  in  its  relation  to  N.  E.  L.  A. 
membership.  It  has  found  that  there  are  approximately 
1200  central  stations  located  in  various  parts  of  the 
country  which  are  not  members  of  the  association. 
Most  of  these  are  in  small  towns,  approximately  300 
being  in  cities  of  a  population  of  2500  or  over. 

With  this  information  as  a  basis,  the  campaign  will 
develop  in  three  phases.  The  first  is  a  letter  written  to 
each  of  these  non-member  companies,  accompanied  by 
a  pamphlet  setting  forth  clearly  the  association's  aims 
and  activities  and  the  benefits  to  be  derived  from  affilia- 
tion with  it.  This  is  to  be  followed  by  supplementary 
letters. 

The  next  phase  is  the  setting  aside  of  a  week,  March 
26  to  31,  during  which  an  intensive  effort  will  be  made 
by  central  stations  throughout  the  United  States  which 
are  already  members  of  the  N.  E.  L.  A.  to  secure  those 
who  are  not. 

Mr.  Neumuller  is  communicating  with  nearly  500 
executives  of  member  companies  asking  them  to  call 
upon  their  non-member  neighbors  within  convenient 
traveling  distance  of  their  offices,  during  the  week 
designated.  This  personal  invitation  to  join,  it  is  be- 
lieved, will  have  a  decidedly  favorable  effect. 

The  third  phase  of  the  campaign  is  an  extended  tour 
of  the  country  which  Mr.  Neumuller  will  make,  and 
which  will  bring  him  into  touch  with  the  greater  part 
of  the  central  station  industry  of  the  country.  He  will 
visit  all  of  the  geographic  section  centers,  where  meet- 
ings and  conferences  have  been  scheduled,  likewise  many 
of  the  smaller  cities  where  it  is  felt  a  personal  visit  of 
the  chairman  of  the  membership  committee  will  bring 
about  the  desired  results,  He  left  New  York  on  Sun- 
day, March  11,  and  will  return  to  this  city  about  the 
middle  of  April. 

ELECTRIC  VEHICLE  PLACE 

IN  THE  N.  E.  L.  A.  CONVENTION 

Plans  and  Work  of  the  Executive  Committee  of  the 

Section  to  Further  Progress  and  Co-operation 

Between  Central  Station  and  Manufacturer 

A  meeting  of  the  executive  committee  of  the  Electric 
Vehicle  Section  of  the  National  Electric  Light  Associa- 
tion was  held  at  the  headquarters,  New  York,  on  March 
8.  The  following  were  present:  E.  S.  Mansfield,  chair- 
man; E.  P.  Chalfant,  F.  M.  Feiker,  representing  James 
H.  McGraw;  R.  L.  Lloyd,  W.  W.  Sellew,  representing 
Arthur  Williams;  H.  G.  Thompson,  P.  E.  Whiting,  E. 
R.  Whitney,  and  A.  Jackson  Marshall,  the  secretary. 

Chairman  Mansfield  reviewed  the  successful  special 
electric  vehicle  conference  held  on  Feb.  14.  It  was 
decided  to  arrange  for  a  somewhat  similar  conference 
of  electric  vehicle,  battery,  tire  and  accessory  manu- 
facturers at  an  early  date,  and  Mr.  McGraw  was  ap- 
pointed the  chairman  of  a  committee  on  arrange- 
ments. 


BALTIMORE    COMPANY    EMPLOYEES, 

RETURNING  FROM   MEXICO, 

GUESTS  AT  DINNER 


The  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany of  Baltimore  gave  a  dinner  on  March  1  at  which 
the  guests  of  honor  were  employees  who  responded  to 
the  call  of  the  President  of  the  United  States  last  June 
to  protect  our  rights  on  the  Mexican  border. 


CHICAGO  MEETING  OF  THE 

CENTRAL  DIVISION  JOBBERS 

Profit  on  Heating  Devices,  Volume  of  Dry  Battery 

Business  and  Association  Co-operation  Discussed 
— Frank  N.  Bernardin  Elected  Chairman 

The  profit  on  heating  devices,  the  volume  of  dry  bat- 
tery business  and  association  co  operation  were  among 
the  topics  discussed  at  the  meeting  of  the  central  divi- 
sion of  the  Electrical  Supply  Jobbers'  Association  at  the 
Hotel  La  Salle,  Chicago,  on  March  13. 

Analyses  of  the  heating  device  situation  showed  that 
a  large  percentage  of  jobbers'  orders  from  the  trade  for 
appliances  are  in  very  small  lots.  One  jobber  analyzed 
200  consecutive  orders  and  found  that  50  per  cent  were 
for  a  single  appliance.  The  average  sale  amounted  to 
less  than  $3  and  the  profit  per  sale  was  not  enough  to 
cover  the  expense  for  handling.  This  analysis  covered 
only  sales  made  to  the  trade  and  it  was  pointed  out  that 
the  analysis  showed  that  profits  on  the  heating  device 
line  are  inadequate  for  the  jobber. 

Each  member  was  urged  to  analyze  his  heating  de- 
vice figures  to  learn  if  his  profit  on  this  line  is  satis- 
factory. It  appeared  in  this  discussion  that  manufac- 
turers have  contended  that  poor  salesmanship  by  the 
jobbers'  men  is  responsible  for  the  small  orders.  The 
jobbers  do  not  agree  with  this  viewpoint. 

The  situation  in  the  dry  battery  field  is  that  the  job- 
bers' volume  of  business  is  not  satisfactory,  there  be- 
ing too  many  distributors. 

The  election  of  officers  resulted  in  the  choice  of  Frank 
N.  Bernardin,  of  Kansas  City,  as  chairman  of  the  cen- 
tral division,  for  the  ensuing  year.  Practically  all  of 
the  committee  chairmen  were  re-elected. 

At  the  next  meeting  of  the  central  division  four  com- 
mittees will  lead  a  discussion  on  the  condition  of  job- 


N.  E.  L.  A.  Rate  Book 

The  "N.  E.  L.  A.  Rate  Book,"  published  by  the  rate 
research  committee  of  the  National  Electric  Light  Asso- 
ciation, has  been  issued.    The  book  is  edited  by  Norton, 
Bird  &  Whitman, 
bers'  stocks  as  to  staple  products. 
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LARGE  PLANS  FOR  TELEPHONE 

CONSTRUCTION  IN  1917 

Absorption   of  Surplus    Plant    Capacity   by    Unprecc- 

dented  1916  Business  Neccssitai 

Construction  Program  Ever  Under- 
taken   by    Bell    System 

With  unprecedented  volume  of  business,  facilities 
taxed  to  the  utmost  and  rapid  Increases  In  facilities 
necessitated  by  heavy  traffic  burdens  the  American  Tele- 
phone A   Telegraph   Company   and  associated  properties 

had  a  year  of  great  accomplishments  in  l'.Ht;.  Total  op- 
erating revenues  of  the  Bell  system  were  $204,600,000, 
an  Increase  Of  112. 9  per  cent  over  1915. 

Heavy  Construction  Requirements  for  1917 

Theodore  N.  Vail,  the  president,  says  in  the  report  to 
stockholders  that  without  the  provisions  for  future 
growth  and  demands,  the  companies  could  not  have  pro- 
vided for  the  traffic  which  was  offered.  Raw  material 
prices  averaged  almost  double  their  normal  cost  and  at 
times  it  was  impossible  to  get  them  in  the  quantities  re- 
quired. . 

"As  it  was,"  Mr.  Vail  says,  "the  quality  of  the  service 
was  at  times  and  in  some  places  not  quite  up  to  the  high 
standard  set  in  recent  years,  yet  at  no  time  and  at  no 
place  did  it  break  down,  and  by  the  end  of  the  year  it 
was  on  substantially  a  normal  basis. 

"In  consequence  of  this  absorption  into  service  of  the 
surplus  plant,  the  program  of  construction  during  1917 
must  not  only  meet  the  expected  growth  in  stations, 
but  must  also  provide  for  the  restoration  of  the  normal 
plant  surplus  in  whole  or  in  part. 

"The  prospects  for  the  current  year  indicate  a  con- 
tinuing station  gain  and  a  heavy  traffic.  To  provide  for 
growth  and  restore  normal  surplus  plant  and  necessary 
advance  construction  our  estimates  of  additions  to  plant 
during  the  year  aggregate  about  $90,000,000,  by  far  the 
largest  program  ever  undertaken,  but  necessitated  by 
the  conditions  as  we  now  see  them." 

Relations  with  Western  Electric  Company 

A  section  of  the  report  is  devoted  to  the  Western 
Electric  Company. 

"The  relations  with  the  Western  Electric  Company 
have  been  attacked  from  various  quarters,  and  always 
from  the  questionable  standpoint  of  self-interest,"  says 
Mr.  Vail.  "This  relation  is  substantially  that  of  a 
'manufacturing  department'  of  the  business,  indispensa- 
ble to  every  enterprise  which  requires  the  manufacture 
for  its  own  use  of  such  a  variety  and  magnitude  of 
apparatus  and  equipment  of  'special,'  highly  technical 
and  continually  changing  character,  which  cannot  be 
procured  or  provided  for  in  the  open  market. 

"While  it  is  a  positive  fact  that  it  is  impossible  to 
procure  from  others  the  same  character  of  manufacture 
or  goods  at  less  cost  than  from  the  Western  Electric 
Company,  or  many  of  them  even  at  any  price,  yet  first 
cost  cannot  be  made  the  deciding  factor  in  the  purchase 
of  equipment  so  delicate  and  perishable  as  the  telephone 
equipment.  Depreciation  and  high  maintenance  will 
soon  offset  a  very  considerable  saving  in  original  ex- 
penditure. High-class  service  and  low-class  equipment 
do  not  co-ordinate. 

"These  relations  are  considered  by  impartial  and  well- 
qualified  experts  to  be  the  most  effective  for  their  pur- 
pose, which  is  the  production  of  apparatus  of  high  effi- 
ciency, reasonable  first  cost,  and  low  cost  of  maintenance. 
This  can  be  accomplished  only  by  the  close  co-operation 
between  the  operating  companies,  the  technical  depart- 
ments, and  the  manufacturing  company. 

"What  is  there  unfair  about  any  enterprise  requiring 
the  expenditure  of  large  amounts  of  money  for  highly 


lalized  machinerj  and  equipment  vital  to  its  opera- 
tion maintaining  Its  own  manufacture?     Why  should 

DOl    the    ideas   and    BU  II   Originating   within    the 

system   be  worked  out  within  the  system  itself?" 

Engineering  BIattbu 

Attention  Is  called  to  the  value  of  improvements  in 
Intracontinental  and  transcontinental  telephonic  trans- 
mission of  Speech  from  the  Standpoint  Of  national  de- 
fense. The  experimental  mobilization  last  year  demon- 
strated the  complete  readiness  of  the  Hell  plant  and 
organization   to  respond  to  an  emergency. 

"The  further  sdoptioil  of  electric  traction  by  railroads 
and  the  continued  extension  of  electric  power  lines,"  the 
report  adds,  "have  been  the  occasion  of  great  activity 
on  the  part  of  our  engineers  in  studying  the  difficult 
problems  of  telephone  operation  in  the  neighborhood 
of  these  circuits.  Important  field  investigations  were 
conducted  in  connection  with  power  lines  in  Iowa,  the 
electrification  of  the  Pennsylvania  Railroad,  that  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway,  and  others. 

Regulation 

A  part  of  the  report  dealing  with  legal  matters  says: 
"In  valuations,  the  present  disposition  of  the  commis- 
sions is  to  allow,  without  serious  controversy,  the  items 
which  are  susceptible  of  direct  and  certain  proof.  The 
so-called  intangibles  represent  elements  of  value  which 
must  be  recognized  as  of  large  importance.  The  dis- 
position has  been  to  recognize  them  as  elements  of  value 
and  to  allow  them,  in  one  form  or  another,  so  far  as 
they  have  been  clearly  established. 

"An  especial  effort  has  been  made  to  draw  attention 
to  the  distinction  between  regulation  and  management, 
because  it  is  felt  that  a  failure  to  recognize  it  would 
result  in  serious  embarrassment  not  only  to  the  utilities 
but  to  the  public  as  well." 

The  Telephone  and  Public  Questions 

Other  points  characteristic  of  the  attitude  of  Mr.  Vail 
and  the  companies  on  public  questions  were:. 

"The  qualities  which  created  the  Bell  system  were 
self-interest  subordinated  to  public  spirit,  initiative, 
vision,  imagination,  courage  and  energy  in  creating  a 
new,  serviceable  utility,  developing  all  its  potentialities, 
and  making  all  possible  improvements. 

"The  only  advantage  the  Bell  interest  ever  had  was 
through  creative  work  in  developing  the  potentialities  of 
the  telephone  service  by  incorporating  with  advance 
construction  advanced  ideas ;  placing  those  facilities  for 
service  before  the  public  in  advance  of  all  others. 

Off-Peak  Traffic  Needed 

"If  in  any  utility  some  plan  can  be  devised  which  will 
create,  for  the  sparse  hours,  a  new  traffic  and  thus  in- 
crease the  average  by  utilizing  facilities  otherwise  idle, 
for  such  service  large  reductions  could  be  made;  but 
such  traffic  must  not  occupy  the  plant  during  the  busy 
hours,  only  during  the  otherwise  idle  hours.  It  must  be 
a  new  character  of  traffic  not  requiring  any  addition  to 
either  facilities  or  operating  force. 

Employees'  Bonus 

"In  addition  to  the  strain  on  our  facilities,  there  was 
a  corresponding  strain  on  all  the  personnel  of  the  system. 
Having  due  appreciation  of  this  extra  exertion,  faith- 
fulness, loyalty  and  prompt  response  to  the  demands 
of  the  service,  on  the  part  of  our  employees,  as  well  as 
the  extra  demands  upon  their  earnings  in  these  abnor- 
mal times,  it  was  deemed  not  only  proper  but  advisable 
to  share  with  them  this  surplus.  Accordingly  a  distribu- 
tion throughout  the  system  of  a  very  considerable  part 
of  it  was  made." 
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REMODELLED  HYDROELECTRIC 

PLANT  NEAR  BRATTLEBORO 

Operation      Resumed      After      Reconstruction      and 
Strengthening  of  Twin  State  Gas  &  Electric 
Company  Building  at  West  Dummerston,  Vt. 

Service  has  been  inaugurated  at  the  West  Dummers- 
ton (Vt.)  hydroelectric  plant  of  the  Twin  State  Gas  & 
Electric  Company,  which  has  been  undergoing  recon- 
struction for  a  year.  The  plant  is  located  on  the  West 
River,  about  7  miles  from  Brattleboro,  and  although 
it  is  small  it  is  utilized  effectively  in  connection  with 
the  transmission  system  of  the  New  England  Power 
Company.  The  present  maximum  load  in  Brattleboro 
is  about  510  kw.  The  plant  was  first  established  in 
1902  as  an  auxiliary  to  the  old  steam  generating  station 
serving  Brattleboro,  its  original  equipment  being  a 
Stanley  inductor  alternator  of  11,000  volts  potential, 
driven  by  a  Leffel  water  wheel,  the  rated  output  being 
350  hp.  The  original  station  was  designed  to  accom- 
modate two  units,  but  only  one  was  installed.  The  sta- 
tion was  run  as  an  auxiliary  about  nine  months  of  each 
year. 

In  the  fall  of  1915  the  foundations  of  the  plant  be- 
came  undermined   by   high   water   and   the   conditions 


REMODELLED    HYDROELECTRIC   PLANT    NEAR   BRATTLEBORO 
RESUMES     OPERATION 

threatened  the  destruction  of  the  station,  the  generator 
having  settled  about  2  ft.  below  its  original  level.  Re- 
construction was  decided  upon,  with  the  addition  of  a 
second  unit  of  425-hp.  rating,  this  machine  being  a 
General  Electric  generator  direct  driven  by  a  Leffel 
turbine.  About  $15,000  has  been  spent  in  improving 
the-  plant.  Before  the  changes  were  effected  all  the 
equipment  was  removed.  A  cofferdam  was  built  around 
the  power  house,  the  foundations  being  excavated  to 
a  further  depth  of  from  6  in.  to  4  ft.  below  the  former 
level  and  carried  down  to  bed  rock.  A  raceway  wall 
150  ft.  long  was  built  between  the  spillway  discharge 
on  the  downstream  side  of  the  dam  and  the  tailrace 
proper,  to  eliminate  troubles  due  to  ice  formation.  The 
old  inductor  alternator  was  rewound  for  2300-volt  serv- 
ice, this  being  the  potential  of  the  new  unit,  and  con- 
nection with  the  high-tension  system  is  made  through 
appropriate  transformers. 

The  power  plant,  originally  a  wooden  structure,  has 
been  fireproofed  by  lining  the  walls  inside  and  out  with 
concrete  and  metal  lathing,  and  new  headgate  hoists, 
which  may  be  operated  by  one  attendant,  have  been  in- 
stalled, together  with  a  new  rack  at  the  intake.  The 
head  on  the  wheels  is  18  ft.,  and  the  dam  is  a  crib  and 
stone  structure  261  ft.  long.     When  the  river  is  at  a 


stage  permitting  utilization  of  the  water,  the  station 
carries  the  normal  load,  peaks  being  handled  by  the 
New  England  Power  Company  connection  with  the  Ver- 
non station  of  the  latter.  In  case  of  trouble  on  the  latter 
system  the  West  Dummerston  station  will  handle  the 
Brattleboro  load  entire  at  such  times  as  the  river  is 
available.  A  new  switchboard  equipped  with  one  line 
and  two  generator  panels  was  installed  in  connection 
with  the  above  improvements. 


PUBLICITY  AND  SALES 

METHODS  FOR  CENTRAL  STATIONS 

Speakers  Before  New  England  Section  of  the  N.  E. 

L.  A.  Say  That  Manufacturers'  Circulars  Should 

Be  Used  More  Widely  by 

Local  Companies 

At  the  question  box  convention  of  the  New  England 
Section  of  the  National  Electric  Light  Association  in 
Boston,  Mass.,  March  8,  an  extended  discussion  of  pub- 
licity methods  from  the  central  station  standpoint  took 
place  under  the  chairmanship  of  Willard  Hall,  Narra- 
gansett  Electric  Lighting  Company,  Providence,  R.  I. 
This  was  mentioned  briefly  in  the  report  published  in 
last  week's  issue.  During  the  discussion  speakers 
pointed  out  that  wider  use  should  be  made  by  local  com- 
panies of  publicity  matter  supplied  by  manufacturers, 
but  there  was  general  agreement  that  this  material 
would  meet  local  requirements  better  if  the  manufac- 
turer's stamp  was  less  conspicuous.  Any  diversion  of 
interest  from  the  local  company  was  considered  ob- 
jectionable. It  was  conceded  by  most  speakers  that 
national  publicity  relative  to  appliances  should  be  sup- 
plemented by  local  circularizing,  motion  picture  films, 
bill  inserts  and  local  newspaper  advertising. 

Much  criticism  was  leveled  against  misunderstand- 
ings arising  from  price  discrepancies  in  circulars  issued 
by  central  stations  and  those  issued  by  manufacturers. 
W.  F.  Abely,  Western  Electric  Company,  Boston,  sug- 
gested that  in  general  advertising  the  price  should  be 
inserted  at  the  option  of  the  central  station,  provision 
being  made  for  its  insertion  in  all  electrotypes  of  elec- 
trical conveniences. 

The  convention  generally  favored  maintaining  manu- 
facturers' price  in  retail  sales.  Several  speakers  recog- 
nized that  the  present  period  of  high  prices  is  an 
opportune  time  to  advance  sales  prices  to  a  fair  level  of 
profit.  C.  R.  Hayes,  manager  of  the  Fitchburg  (Mass.) 
Gas  &  Electric  Light  Company,  said  that  although  gas 
appliances  are  to-day  being  sold  at  65  per  cent  above 
cost,  a  rise  above  the  former  scale,  no  reduction  in  sales 
volume  has  occurred. 

Closer  co-operation  from  manufacturers  relative  to 
methods  of  selling  their  products  was  desirable,  accord- 
ing to  several  speakers.  It  was  the  general  opinion 
that  the  expenditure  of  say  $75,000  in  the  co-operation 
of  the  manufacturers'  advertising  and  sales  specialties 
would  produce  more  sales  than  the  devotion  of  this  sum 
to  fifteen  insertions  in  a  well-known  national  weekly. 


Wagner  Electric  Dividend  Increases 

Outstanding  Stock 

Directors  of  the  Wagner  Electric  Manufacturing 
Company,  of  St.  Louis,  have  declared  a  special  dividend 
of  80  per  cent  on  the  stock.  Shareholders  have  the  op- 
tion of  taking  new  stock  at  par  or  cash.  The  authorized 
amount  of  stock  was  increased  recently  from  $2,000,000 
to  $5,000,000.  The  special  dividend  and  the  regular 
quarterly  dividend  of  2  per  cent    are  payable  April  2. 
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<  alifornia  Commiaaion  Conalderi 
Ratea  Charged  bj  One  Company  to  An- 
other. Kates  charged  by  the  Napa  Val- 
lej    Electric  Company  to  the  Caliatoga 

Electric  Company  are  under  considers 
turn  by  the  Railroad  Commission  of 
California.  Previously  the  Napa  com- 
pany charged  the  Caliatoga  company 
2.4  cents  per  kilowatt  hour  for  elec- 
trical energy  used  for  lighting  and  1.76 
cents    for    energy    used    for    heating. 

After  a  hearing  the  commission  made 
rates  of  2  cents  per  kilowatt-hour  for 
the  first  15,000  kw.-hr.  and  1.7  cents 
for  all  in  excess  of  15,000.  The  Napa 
company  complains  that  these  rates  are 
unrenumerative  and  asks  restoration 
of  the  former  schedule. 

Division  of  Territory  Ordered  by 
California  Commission. — The  complaint 
of  the  Coast  Counties  Gas  &  Electric 
Company  that  the  Sierra  &  San  Fran- 
cisco Power  Company  is  illegally  build- 
ing, against  the  commission's  order,  a 
line  in  San  Benito  County  to  supply  a 
consumer  near  San  Juan  Bautista,  and 
also  the  application  of  the  Sierra  Com- 
pany for  authority/  to  build  this  line 
and  to  sell  energy  in  San  Benito 
County  under  a  franchise  granted  by 
that  county,  have  been  dismissed  by  the 
Railroad  Commission  of  California.  The 
commission  directed  the  Sierra  and 
Coast  companies  to  submit  a  plan  rela- 
tive to  service  in  the  part  of  the  county 
now  served  by  the  Coast  company.  The 
corn-mission  finds  that  the  Sierra  com- 
pany should  operate  in  part  of  the 
county  under  a  franchise  to  be  granted 
by  the  county  and  should  be  permitted 
to  serve  part,  provided  tbat  it  does  not 
duplicate  the  facilities  of  any  otber 
electrical  corporation  in  the  district. 

Duplicated  Telephone  Property  Not 
Entitled  to  Return,  Ohio  Commission 
Says. — In  an  order  issued  on  March 
9  the  Ohio  Public  Utilities  Commis- 
sion stated  that  property  of  tele- 
phone companies  which  is  unused  on 
account  of  duplication  is  not  entitled 
to  earnings.  The  case  is  that  of  the 
Lima  Telephone  &  Telegraph  Com- 
pany. In  July,  1916,  the  commis- 
sion reopened  its  valuation,  made 
as  of  Jan.  1,  1915,  when  it  found  the 
reproduction  valuation  to  be  $845,404, 
depreciation  $144,686  and  present  value 
$700,718.  and  deducted  the  value  of 
duplicate  property  found  to  be  not  used 
and  useful.  This  property  had  a  repro- 
duction value  of  $109,528  and  a  present 
value  of  $56,621,  according  to  the  com- 
mission engineers.  An  allowance  was 
made  for  betterments  made  between 
Jan.  1,  1915,  and  Aug.  31,  1916,  and 
the  value  of  the  property  actually  used 
for  the  public  was  found  to  be:  Repro- 
duction, $768,655,  and  present,  $677,- 
222.    The  duplication  came  through  the 


purclia  e  of  «  cntral  Union  property. 
Following     tin.,     new      rates     wer. 

nounced,  effective  on  March  i.  L916. 
r i u ■  >  were  challenged  i>y  the  city.    The 

company  insisted  upon  a  valuation  <>f 

$900,000,  necessary   t>>  maintain  a   prop 

er  relation  between  the  value  and  the 
..hi  itanding    lecuril lea.      I tader    com 
petitive conditions  the  Independent  com 
pauy  charged  $86  for  single  line 

ness  service  and  $:!()  for  two  party 
service;    the    Hell    rates    were    $42    and 

$l'7,  respectively.     After  consolidation. 

the   rates   were  ad\anccd   to  $54   and   $42, 

respectively.  The  commission  finds  that 

reasonable    rates    are   $1K   and    $86,    and 

that  all  collections  in  excess  thereof 
since   Match    1,   1915,  are  unlawful. 

Complaint   Against  Sale  of  Power  by 

I. os  Angeles.  The  Southern  Sierras 
Power  Company  has  filed  with  the 
Railroad  Commission  oT  California  a 
complaint  asking  that  the  city  of  Los 
Angeles  be  compelled  to  apply  to  the 
commission  for  authority  to  do  busi- 
ness in  the  territory  about  Owens  Lake 
and  to  file  a  schedule  of  rates  for  that 
territory.  Pending  a  final  determina- 
tion, the  company  asks  that  the  city  be 
restrained  from  contracting  to  supply 
the  Natural  Soda  Products  Company  or 
the  California  Alkali  Company  for  op- 
erating their  manufacturing  plants. 
Los  Angeles  built  two  generating  plants 
near  Owens  Lake  in  1907  to  provide 
power  for  excavating  the  Owens  River 
aqueduct.  Since  the  completion  of  the 
work  four  years  ago  the  city  has  been 
selling  power  in  competition  with  the 
private  company,  according  to  the  com- 
plaint of  the  latter  and  is  now  bidding 
for  new  business  in  competition.  The 
complaint  states  that  the  city  has  not 
obtained  a  certificate  of  public  con- 
venience and  necessity  from  the  com- 
mission, as  the  company  was  required 
to  do,  and  has  never  filed  rates  with 
the  commission  as  public  utilities  must. 

Public  Utilities  Commission  of  Dis- 
trict of  Columbia  Modifies  Accounting 
System. — An  order  has  been  issued  on 
the  application  of  the  Potomac  Elec- 
tric Power  Company  for  a  modification 
of  the  methods  of  keeping  the  store 
expenses  and  the  stable  and  garage  ex- 
pense accounts  so  as  to  permit  the  dis- 
tribution of  expenses  included  therein 
to  the  accounts  that  should  properly 
carry  such  expenses.  It  appears  that 
the  stores  and  stable  departments  are 
maintained  entirely  for  the  use  of  con- 
struction work,  either  for  new  construc- 
tion or  for  maintenance.  It  is  very 
important  that  the  items  under  discus- 
sion be  considered  in  an  entirely  dif- 
ferent light  than  the  subject  of  general 
overheads.  These  expenses  represent 
in  great  part  charges  that  could  be 
distributed  to  specific  construction 
work,  but  in  order  to  avoid  the  com- 
plicated bookkeeping  involved,  the  com- 
pany has  suggested  that  such  distribu- 
tion be  made  on  a  percentage  basis  as 
outlined  in  the  revised  description  of 
the  accounts.  It  is  the  opinion  of  the 
commission  that  this  method  is  not  only 
proper  but  would  result  in  much  better 
accounting  and  would  more  clearly  re- 
flect the  true  cost  of  the  various  opera- 
tions if  the  changes  as  suggested  be 
permitted. 


Recent  Court 
Derisions 

Pindingl  of  higher  court*  in  Ic^id  ruse* 
involving  electric  light,  power  and 
<«t her  pnhlie  ut ilit y  oompao 


Remedy    for    Damages   from    FlowagO. 

— The  Supreme  Court  of  Wiscon.  in  held 
in     McDonald    vs.     Apple     River    Rower 

Company   (160   N.   \v.    156)   that   since 

the  power  company  was  authorized  to 
construct  a  dam  in  a  river,  it  had  the 
right,  by  law,  to  acquire  flowage  rights, 
and  therefore  the  plaintiff,  whose  land 
was  flooded  by  the  water  raised  by  the 
company's  dam,  had  a  remedy  pursuant 
to  the  milldam  act,  so  that  it  was  an 
error  to  entertain  the  action  against 
the  company  for  damages  from  flow- 
age  as  one  in  equity  to  abate  a  part 
of  the  company's  flashboard  used  as  a 
part  of  the  dam.  In  such  a  case,  the 
action  need  not  necessarily  be  dismissed, 
but  may  be  treated  as  a  civil  action, 
under  the  milldam  act,  to  recover  dam- 
ages and  the  acquisition  of  flowage 
rights,  with  a  trial  before  a  jury  to 
ascertain  the  company's  liability. 

Contributory  Negligence  in  Jerking 
Street  Lamp  Chain. — Whenever  a  per- 
son walking  along  the  street  sees  an 
arc  lamp  that  has  gone  out,  the  first 
impulse  is  to  vigorously  pull  the  cord 
or  chain  by  means  of  which  the  lamp 
is  raised  or  lowered.  Frequently  such 
action  has  resulted  in  serious  injuries 
and  sometimes  death  to  the  person  who 
pulled  the  cord.  Such  a  case  is  dis- 
cussed by  the  Supreme  Court  of  Ala- 
bama in  Bloom  vs.  City  of  Cullman  (73 
S.  85)  in  which  a  pedestrian  was  elec- 
trocuted by  contact  with  a  chain  used 
to  raise  and  lower  such  street  lamps 
owned  and  controlled  by  the  city.  The 
court  held  that  the  degree  of  care  rest- 
ing upon  a  municipality  operating  elec- 
tric street  lamps,  as  to  means  of  trans- 
mitting its  electric  current  over  public 
thoroughfares,  is  high  and  exacting, 
commensurate  with  the  very  dangerous 
agency  employed.  And,  furthermore, 
that  in  the  action  for  death  of  the 
pedestrian  the  burden  of  proving  con- 
tributory negligence  rests  upon  the 
city.  In  regard  to  the  negligence  of 
the  deceased,  the  court  stated  that  if 
a  pedestrian  on  a  public  street,  warned 
or  having  reason  to  know  that  a  chain 
used  to  lower  electric  light  was 
charged  with  energy  from  feed  wires, 
carelessly  touched  the  chain,  he  was 
negligent  barring  recovery  for  his 
death.  If,  on  the  other  hand,  he  un- 
dertook to  improve  the  light  by  shak- 
ing the  chain,  not  knowing  that  the 
chain  was  charged,  and  having  no 
knowledge  that  it  would  deter  a  rea- 
sonably prudent  man  from  touching  it, 
or  if  he  had  recently  done  so,  or  had 
seen  others  do  so  in  safety,  his  touch- 
ing the  chain  was  not  negligence  bar- 
ring recovery  for  his  death.  Whether 
such  pedestrian's  act  was  negligence  de- 
pended on  whether  it  was  the  act  of  a 
reasonably  prudent  man. 
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Arizona  Power  Contract. — F.  S.  Viele, 
president  of  the  Arizona  Power  Com- 
pany, reports  that  the  company  has 
made  a  contract  with  the  Consolidated 
Smelting  Company  for  a  three-year 
term  with  a  minimum  of  1000  hp.  It  is 
expected  that  actually  from  1200  to 
1400  hp.  will  be  used.  This  is  about 
double  the  amount  used  at  present. 

Securities  Acceptable  Under  British 
Mobilization  Plan. — Consolidated  Cities 
Light,  Power  &  Traction  Company  first 
lien  5  per  cent  bonds  have  been  added 
to  the  British  treasury  list  of  securi- 
ties acceptable  for  deposit  under  the 
plan  to  mobilize  securities.  This  ac- 
tion follows  the  inclusion  of  Cities 
Service  Company  preferred  stock  on  the 
list,  announced  in  July,  1916. 

Low  Cooking  and  Heating  Rate  in 
Uruguay. — Alan  C.  Towers,  Montevideo, 
Uruguay,  writing  to  the  Electrical 
World  on  low  cooking  rates,  says: 
"It  may  be  of  interest  to  you  to 
hear  that  the  electric  light  company  of 
this  city  (owned  by  the  government) 
has  just  announced  a  new  rate  of  2 
cents  per  kilowatt-hour  for  cooking  and 
water  heating.  As  coal  in  this  city  is 
costing  at  present  between  $25  to  $30 
a  ton  and  as  electric  cooking  has  hardly 
been  done  at  all  in  the  past  this  ought 
to  be  a  good  opportunity  to  install  elec- 
tric ranges.  The  electric  light  has 
about  30,000  connected  customers.  I 
may  add  that  2  cents  Uruguayan  is 
about  the  same  as  2  cents  American 
money." 

Water  Power  Legislation  Recom- 
mended in  New  York. — In  a  report  to 
the  Legislature  relating  to  the  water 
power  situation,  Attorney  General 
Woodbury  of  New  York  State  suggests 
the  desirability  of  a  careful  study  of 
the  problem.  "The  rapidly  increasing 
cost  of  producing  electrical  energy  by 
steam  power,"  he  says,  "seems  to 
emphasize  the  necessity  for  the  de- 
velopment of  all  of  the  water  powers 
of  the  State  as  rapidly  as  possible,  in 
order  that  such  electrical  energy  can 
be  used  instead  of  steam  produced  elec- 
trical energy,  and  thereby  aid  in  the 
development  of  manufacturing  and 
transportation  enterprises  which  either 
now  exist  or  which  may  easily  come 
into  existence  as  a  result  of  such  de- 
velopment." 

Consumers  in  the  Borough  of  the 
Bronx,  New  York,  Ask  That  Rates  Be 
Maintained. — The  New  York  Public 
Service  Commission,  First  District,  re- 
cently had  the  unusual  experience  of 
consumers  appearing  to  request  that  no 
reduction  in  rates  be  ordered  as  the 
result  of  an  investigation  being  con- 
ducted by  the  commission  regarding 
electric  rates  of  the  Bronx  Gas  &  Elec- 
tric Company.  The  investigation  cov- 
ers rates  of  both  the  Bronx  Company 
and  the  Westchester  Lighting  Com- 
pany, which,  respectively,  have  maxi- 
mum charges  of  12  cents  and  10  cents 
per  kilowatt  hour.  The  attitude  of  the 
consumers  was  based,  they  stated  to 
the  commission,  upon  their  fear  that 
if  rate  reductions  were  ordered  and 
the  company's  income  thus  reduced,  the 
company  would  find  it  impossible  to 
make  needed  extensions  of  lines. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Electrolysis  Survey  Proposed  in 
Montgomery,  Ala. — The  Bureau  of 
Standards  has  been  asked  to  make  an 
electrolysis  survey  in  Montgomery,  Ala. 

Power  Commission  Proposed  for 
Maine. — A  bill  creating  the  Power  Com- 
mission has  been  introduced  in  the 
Maine  Legislature.  It  provides  for  in- 
vestigation and  utilization  of  such  of 
the  undeveloped  water  powers  of  the 
State  as  seem  to  be  most  advantageous. 

Private  Water  Power  Development 
Recommended  by  New  York  Conserva- 
tion Commission. — The  annual  report 
of  the  New  York  State  Conservation 
Commission  to  the  Legislature  says 
that  the  time  has  not  arrived  when  the 
State  should  develop  its  water  power 
to  supply  power  for  the  people,  but  it 
should  permit  development  by  private 
means  and  take  any  revenues  accruing 
over  an  adequate  return  to  private  in- 
vestors. 

Electric  Products  at  Actors'  Fund 
Fair. — Planned  as  a  series  of  trade 
expositions  in  which  electrical  supplies 
will  have  a  part,  the  Actors'  Fund  Fair, 
to  be  held  at  the  Grand  Central  Palace, 
New  York,  from  May  12  to  21,  asks  the 
co-operation  of  many  important  indus- 
tries which  are  to  be  represented  by 
donated  merchandise.  An  attempt  will 
be  made  to  bring  some  return  to  busi- 
ness establishments  for  their  generos- 
ity. A  large  section  of  the  bazaar  space 
has  been  set  aside  for  the  display  of 
many  varieties  of  electrical  merchan- 
dise. Every  opportunity  will  be  offered 
for  publicity  through  display  cards,  ad- 
vertising literature,  etc. 

Customers'  Information  Books  of 
Byllesby  Companies. — The  publicity  de- 
partment of  H.  M.  Byllesby  &  Company, 
Chicago,  has  prepared  customers'  in- 
formation books,  electric,  for  practically 
all  of  the  Oklahoma  properties.  Except 
for  the  rate  schedules  the  material  con- 
tained in  the  booklets  has  been  stand- 
ardized so  that  the  booklets  could  be 
used  to  place  in  the  hands  of  custom- 
ers general  information  concerning  ser- 
vice. The  pages  carry  considerable 
educational  matter.  The  following  sub- 
jects are  considered:  The  company's 
general  policy,  how  to  obtain  service, 
function  and  duty  of  the  sales  depart- 
ment, service,  advance  deposits,  pul- 
motor  service,  free  fan  and  toaster  ser- 
vice to  indigent  invalids,  incandescent 
lamps,  service  trouble  and  adjustments, 
badges  worn  by  employees,  disconnect- 
ing and  moving,  electrical  contractors, 
the  meter  as  the  company's  measuring 
device,  the  basis  of  rates,  electrical 
terms  denned,  rate  schedules,  and  ex- 
planation of  rates.  "Personal  Attention 
to  Every  Customer,"  is  printed  across 
the  top  of  each  page. 


Wisconsin  Campaign  for  Better  Fac- 
tory Lighting. — The  Wisconsin  Indus- 
trial Commission  has  inaugurated  an 
educational  campaign  to  secure  better 
lighting  in  factories. 

Annual  National  Household  Gas  and 
Electric     Show     at     St.     Louis,    Mo. — 

Arrangements  are  being  made  by  Man- 
ager Frank  M.  Robinson  for  the  annual 
household  show  to  be  held  at  the  Coli- 
seum, St.  Louis,  March  19  to  31.  The 
electrical  department,  under  Miss  "Kilo- 
watt Kate,"  will  demonstrate  how 
cooking,  baking  and  cleaning  can  be 
made  a  pleasure  by  means  of  the  up- 
to-date  contrivances. 

Wisconsin     Companies     Combined. — 

The  Eastern  Wisconsin  Electric  Com- 
pany, with  an  authorized  capital  of 
$10,000,000,  has  been  incorporated  in 
Wisconsin  to  acquire  the  properties  of 
the  Eastern  Wisconsin  Railway  &  Light 
Company,  Fond  du  Lac;  the  Wisconsin 
Electric  Company,  Oshkosh,  and  the 
Sheboygan  Electric  Company.  The 
president  is  Joseph  H.  Brewer,  presi- 
dent of  the  American  Public  Utilities 
Company. 

Public  Utilities  Commission  Bill  in 
Michigan. — A  bill  providing  for  the 
creation  of  the  Michigan  Public  Utili- 
ties Commission  has  been  drafted  by 
Commissioners  Glasgow  and  Kaiser  of 
the  Railroad  Commission.  Five  com- 
missioners, ten-year  terms,  and  annual 
salaries  of  $8000  are  stipulated.  De- 
partments are  created,  including  one 
for  gas  and  electric  companies.  An 
engineering  and  statistical  bureau  is 
included. 

Commonwealth  Edison  Power  Busi- 
ness Gains  Rapidly. — From  Jan.  1  to 
the  middle  of  February,  the  power  busi- 
ness of  the  Commonwealth  Edison  Com- 
pany of  Chicago  amounted  to  about 
11,000  hp.,  which  is  practically  double 
the  first  six  weeks  of  last  year.  A 
large  proportion  of  this  business  came 
from  concerns  which  are  shutting  down 
isolated  plants.  Among  these  are  the 
Monroe  building,  with  400  hp.;  Sher- 
win-Williams Paint  Company,  with  a 
1000-hp.  turbine  station;  Gottfried 
Brewing  Company,  with  1000  hp.;  Bauer 
&  Black,  with  800  hp.;  the  new  Regan 
Printing  Company  building,  with  700 
hp.,  and,  in  addition,  five  new  ice  plants, 
making  twenty-five  artificial  ice  plants 
now  electrically  operated  in  the  city. 

Electrically  Heating  Cars  in  Un- 
heated  Garages  in  Detroit. — The  Detroit 
Edison  Company  has  made  a  number  of 
tests  with  different  methods  of  elec- 
trically heating  cars  stored  in  unheated 
garages.  Various  means  of  heating  in- 
sulated and  uninsulated  garages  have 
been  tried  and  experiments  made  with 
nearly  all  of  the  heaters  sold  for  heat- 
ing the  engine  itself.  The  results  of 
these  tests  are  now  being  worked  up, 
and  they  will  probably  be  presented  in 
a  paper  at  one  of  the  conventions  dur- 
ing the  coming  summer.  Means  are 
available  by  which  an  automobile  en- 
gine and  appurtenances  can  be  main- 
tained at  a  temperature  of  50  to  60  deg. 
Fahr.  in  a  cold  garage  with  electrically 
generated  heat,  at  an  expenditure  of 
1  to  2  kw.-hr.  per  night  in  the  coldest 
weather. 


M"'1'   Meetln the  Electrh    <  lab 

"'    '  "■•"■<"■      M    the   March  9   meeting 
"'  the  Electric  Club  of  Toronto 
Heaton,    provincial    Are    marshal,    .lis' 
d     "' ■'"■«•     Wa  te     from     Electric 
Frank   T.   Groome    I 
tarj  of  the  club. 

Pittaburgh  Section,  \.  I.  E.  I".  \  i; 
Cheyney,  engineering  department  of  the 
ouse  Electric  A  Manufactur 
1  ompany,  addressed  the  Pittsburgh 
"etion  of  the  \.  I.  E.  E.  on  March  IS 
on  the  subject,  "Power  Limiting  Read 
ances  and  Service  Protection."  P  E 
Wynne  is  secretary  of  the  Pittsburgh 
section. 

Philadelphia    Electric  Company   Sec- 

don  V  E.  I,  A.-On  March  6  Robert 
Glendmmng,  a  Philadelphia  banker  and 
aviator,  Bpoke  before  the  Philadelphia 
Electric  Company's  section  of  the  Na 
tional  Electric  Lighl  Association  on  the 
progress  which  has  been  made  in  air 
plane  construction  and  also  regarding 
its  application. 

Electrical   League  of  Cleveland.— W. 

w.  Freeman,  president  of  the  Union 
Gas  &  Electric  Company  of  Cincinnati, 
addressed     the     Electrical     League    of 

Cleveland  on  March  S,  on  the  subject  of 
co-operation.  Paul  M.  Lincoln  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  addressed  the  society  on 
March  15.  His  topic  was  "The  extent 
to  which  electricity  has  entered  into  our 
modern  life." 

Mercury  Ell  C.  Bennett  Addresses 
Houston  Jovians.— Houston  Jovians 
and  guests  gathered  in  the  city 
auditorium  on  March  2  and  heard  a 
discourse  on  "Jovianism  and  Its  Rela- 
tion to  the  Electrical  Industry,"  by 
Mercury  Ell  C.  Bennett.  Mr.  Bennett, 
accompanied  by  representative  Jovians 
from  northern  Texas,  who  have  volun- 
teered to  escort  him  through  the  State, 
is  engaged  in  the  work  of  stimulating 
interest  in  the  order  among  electrical 
people  who  have  not  yet  become  af- 
filiated therewith.  In  addition,  he  is 
endeavoring  to  revive  the  enthusiasm 
of  old  members. 

California    Association    of    Electrical 
Contractors     and     Dealers.  —  At     the 
monthly  meeting  of  this  association  in 
Sacramento,  Cal.,  on  Feb.  24,  a  commit- 
tee was  appointed  to  bring  to  the  next 
regular    meeting    of   the   association    a 
definite  recommendation  for  action   on 
the     trade-acceptance     plan.      Since     a 
course  in  cost  accounting  is  being  con- 
ducted under  the  auspices  of  the  Uni- 
versity of  California  extension  course, 
the  secretary  was  directed  to  keep  in 
close  touch  therewith  to  the  end  that 
accurate    statistics    in    overhead    costs, 
methods  of  accounting,  etc.,  might  be' 
compiled  and  rendered  accessible  to  as- 
sociation   members.      According    to    an 
announcement  made  at  the  meeting,  the 
annual    convention   of  the   British    Co- 
lumbia  Association   of   Electrical    Con- 
tractors   and    Dealers    will    be    held    in 
\  ancouver  Aug.  20  to  25.     Santa  Rosa 
was  selected  as  the  city  in  which  the 
California    association    would   hold    the 
annual    convention    for    1917.      At    the 
evening  session  short  talks  were  made 
by  M.  A.  DeLew,  J.  C.  Holbrecht,  D    E 
Harris  and  A.  H.  Halloran. 


Ill"    T  R  I  C  A  I.     Wo  R  |.  |, 


Vol  69,  Nfo    i 


Associations 

unci  Societies 

A  complete  Director]  ..i  I  lectri<  <\ 
'    "  ulat  l.\  printed  in 

the  firal  iuueof  each  month  on  the 
next  t.>  last  text  Page. 


institute  of  Radio   Engineer*.    "The 

Determination  of  the  Audibility  Current 

of  a  Telephone  Receiver"  wa  i  thi 

J6C1    of  an    address    hy    Prof.    Kduard    W 

Washburn  of  the  University  of  Illinois 
before  the  institute  of  Radio  Engineers 
New  York  City,  on  .March  7. 
Toronto    Engineers    Visit    Telephone 

Exchanges.— W.  J.  Clarke,  plant  super- 
intendent of  the  Bell  Telephone  Com- 
pany, piloted  members  of  the  Toronto 
section  of  the  A.  I.  E.  E.  through  the 
Adelaide  and  Main  exchanges  of  the 
Bell  Telephone  Company  on  March  2. 
Wills  MacLachlan  is  secretary  of  the 
Toronto  Section. 

Chicago    Meeting— A.    I.    E.    E.— The 

330th   meeting  of  the  A.   I.   E.  E.  was 
held  in  Chicago  on  March  9  and  10  un- 
der the  auspices  of  the  Chicago  section 
and    the    protective   devices   committee. 
The  morning  and  afternoon  of  the  first 
day  was  devoted  to  various  committee 
meetings,    to    a    number    of    inspection 
trips,  and  to  a  board  of  directors  meet- 
ing.    A   technical   session   was   held   at 
night,  the  general  subject  of  the  session 
being   "Methods   of   Relay   Protection." 
The    papers    presented     are     discussed 
on    page    508    of   this    issue    under   the 
heading,    "Relay     Practice     of    Larger 
Systems." 

San  Francisco  Section,  A.  I.  E.  E.— 

At  a  meeting  of  the  San  Francisco  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers,  held  on  Feb.  23,  W.  A. 
Hillebrand  presented  an  illustrated  pa- 
per on  "The  Maximum  Demand  Meter." 
The  paper  contained  the  results  of  an 
exhaustive  study  of  problems  involved 
in  measuring  current  under  varying  de- 
mand conditions.  Discussion  on  the 
paper  indicated  agreement  on  the  point 
that  the  meter  problem  is  not  yet  solved, 
that  rate  making  is  in  advance  of  meter 
manufacture  and  that  an  urgent  de- 
mand now  exists  for  a  meter  that  will 
answer  the  demands  of  service. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.— The  regular  monthly 
meeting  of  this  society  was  held  to-day 
(March  17)  at  the  Fort  Pitt  Hotel 
Pittsburgh,  Pa.,  the  electrical  develop- 
ment committee  presenting  papers  on 
the  latest  practices  in  the  application 
of  electricity  to  the  iron  and  steel  indus- 
try. S.  C.  Coey  is  chairman  of  this 
committee.  The  next  meeting  of  the 
Pittsburgh  section  will  be  held  April 
21  under  the  auspices  of  the  standard- 
ization committee,  of  which  W.  T 
Snyder  is  chairman.  The  next  meeting 
of  the  Philadelphia  section  will  be  held 
at  the  Majestic  Hotel,  April  7.  Karl 
A.  Pauly  of  the  General  Electric  Com- 
pany will  present  a  paper  entitled 
"Variable  Speed  Control  of  Alternating- 
Current  Motors." 


Cleveland  Electrical  League.     \i  tht 
regular  weekly  meetin  h  i  th, 

howed    the    patriot!  m    of   it. 
members  hy  sending  telegrami  to  theii 
"■i1"'  entative      In     Congre    . 
them  io  neglect  no  mean    oi   m< 
I,|;|1   Ul11  uphold  the  honor  and  dignits 
1,1    it"-   United  States.     Dr.  <  ha 

,l,,w''-  president  or  Cs  -  Bel i  of  a,, 

plied  Science,  addrei  ed  the  22fi  mem- 

bers  preset   on  "Undeveloped 

of   Power,"  and   unde,    tin     head  con 

tfdered    the    possible    development    fot 

commercial  purpose    ,,r  electric  energy 

through  the  use  0f  the  tides,  W!i-.. 

I  he    still. 

E.     N.     Hurley     Speaks     on     Bosineai 

Problems  at  Chicago,— At  the  meeting 
'■'   *«  Electric  Club-Jovian  League  of 
I  hicago,   on    March    8,    k.    \.    Hurley 
''  chairman  of  the  Federal  Trade  Com- 
mission,   said:      "With   central    stations 
rapidly  developing  their  efficiency  along 
the    lines    of   familiarizing   themselves 
with    their   actual    cost,   which    enables 
them  to  give  service  at  reasonable  rates, 
it  is  necessary  that  the  manufacturers' 
jobbers   and   retailers   in   the  electrical 
industry  also  be  keenly  interested  in  the 
development  of  better  methods  of  doing 
business.    They  also  should  aim  to  give 
service  and  realize  that  they  must  co- 
operate and  organize  along  sound,  prac- 
tical lines,  so  that  they  may  be  able  to 
sell  their  product  at  a  reasonable  figure. 
It  is   recognized   that  a   business   man 
must  be  concerned  not  only  with  the  effi- 
ciency of  his  own  business  but  with  the 
efficiency   of  his   competitor's   business, 
and  realize  that  unhealthiness  anywhere 
in  his  industry  will  react  seriously  on 
him.     I  predict  that  within   five  years 
there  will  be  very  little  money  loaned 
by  any  banker  in  the  United  States  to 
any  merchant  or  manufacturer  who  does 
not   present   a    statement   showing   de- 
tailed information   not   only   regarding 
his  true  assets  and  liabilities,  but  also 
indicating    that    he    is    conducting    his 
business  in  an  efficient  manner  and  that 
he  absolutely  knows  what  his  true  costs 
are. 

"One  of  the  real  needs  among  Amer- 
ican  business    men    to-day    is    a    broad 
view  of  business  and  a  comprehensive 
grasp    of    industry    as    a    whole.      The 
men  who  realize  this  principle,  who  are 
studying   our  economic  problems  from 
this  point  of  view,  are  the  men  who  will 
do  the  big  things  and  be  the  real  lead- 
ers of  American   business.     The  prob- 
lems now  before  the  business  men  and 
government  are  not  so  complicated  but 
what  they  can   be  worked  out,  and  in 
a  reasonable  length  of  time.     The  Gov- 
ernment  has   shown   that  it   is   willing 
and   anxious   to    co-operate   with    busi- 
ness.    It  is  now  the  duty  of  the  busi- 
ness  men   of  this   country  to  do  their 
part.     Successful  co-operation  requires 
a  friendly  spirit  on  both   sides,   if  we 
are     to     accomplish     real     constructive 
work.     When  business  men  request  ad- 
vice in  advance  as  to  some  particular 
step  they  wish  to  take,  they  should  pre- 
sent to  the  government  an  intelligent 
statement  of  the  facts;  then  the  govern- 
ment should  give  advice  in  advance  as 
to  what  busines  men  should  or  should 
not  do.    This  applies  to  legal  questions, 
as  well  as  to  economic  ones." 
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Julian  C.  Smith,  who  was  recently 
awarded  the  Gzowski  medal  of  the 
Canadian  Society  of  Civil  Engineers 
for  his  part  of  a  paper  on  the  Cedars 
Rapids  Manufacturing  &  Power  Com- 
pany's development,  is  one  of  the 
youngest  and  best-known  engineers  in 
the  province  of  Quebec.  He  is  a  mem- 
ber of  the  British  Institution  of  Elec- 
trical Engineers  and  of  the  Canadian 
Society  of  Civil  Engineers  and  a  fellow 
of  the  American  Institute  of  Electrical 
Engineers.  Besides  being  general  man- 
ager of  the  Shawinigan  Water  &  Power 
Company,  Mr.  Smith  is  connected  with 
the  many  subsidiary  companies  as  exec- 
utive officer  or  director.  He  was  born  at 
Elmira,  N.  Y.,  1878,  and  was  educated 
at  Cornell  University.  After  taking 
the  degree  of  mechanical  engineer  in 
1900,  he  began  work  as  a  draftsman 
with  Wallace  C.  Johnson,  consulting  en- 
gineer at  Niagara  Falls,  N.  Y.,  where 
he  remained  two  years.  He  subse- 
quently became  assistant  engineer  to 
Mr.  Johnson  at  Shawinigan  Falls, 
Quebec.  In  1903  he  was  made  superin- 
tendent of  the  Shawinigan  Water  & 
Power  Company  of  Montreal  and  in 
1906  was  advanced  to  general  superin- 
tendent becoming  general  superintend- 
ent and  chief  engineer  in  1909.  The 
Shawinigan  Water  &  Power  Company 
operates  the  largest  generating  system 
in  the  province  of  Quebec  and  is  now 
delivering  power  to  all  of  the  larger 
cities  and  towns  in  the  province.  Taken 
in  connection  with  the  Cedars  Rapids 
Manufacturing  &  Power  Company,  op- 
erated by  the  same  interests,  and  the 
Laurentide  Power  Company,  the  output 
of  which  is  purchased  by  the  Shawini- 
gan Water  &  Power  Company,  the  gen- 
erating system  over  which  Mr.  Smith 
exercises  both  engineering  and  man- 
agerial supervision  is  the  largest  in  the 
Dominion  of  Canada.  The  developments 
are  all  new  and  represent  the  largest 
hydroelectric  work  undertaken  within 
the  last  few  years  in  the  whole  of  North 
America.  Besides  taking  a  keen  inter- 
est in  engineering  societies  Mr.  Smith 
has  made  numerous  contributions  to 
engineering  literature.  He  was  awarded 
the  Gzowski  medal  in  1913  also  for  his 
paper  on  "Design  of  High-Voltage 
Transmission  Lines"  covering  the  new 
Shawinigan-Montreal  line. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


W.  F.  Anderson,  former  superintend- 
ent of  the  Effingham  Waterworks  Com- 
pany, has  been  appointed  secretary  and 
general  manager  of  the  Eastern  Illi- 
nois Utilities  Company  at  Effingham, 
111.,  succeeding  W.  G.  Austin,  who  has 
resigned. 

W.  G.  Austin,  who  for  the  past  twen- 
ty years  has  been  connected  with  the 
Effingham  electric  plant,  has  resigned 
from  the  position  of  secretary  and  gen- 
eral manager  of  the  Eastern  Illinois 
Utilities  Company  at  Effingham  to  take 
charge  of  personal  business  interests. 

M.  J.  Healy,  formerly  in  charge  of 
the  meter  department  of  the  Lockport 
(N.  Y.)  Light,  Heat  &  Power  Company, 
has  been  appointed  commercial  manager 
of  that  property. 

H.  M.  Kohn,  for  the  past  year  com- 
mercial manager  of  the  Birmingham 
(Ala.)  Railway,  Light  &  Power  Com- 
pany, has  resigned  his  position  with 
that  company  and  will  enter  business 
for  himself  in  Birmingham. 

Walter  Neumuller  is  starting  on  an 
extended  tour  of  the  country  in  con- 
nection with  the  systematic  member- 
ship campaign  inaugurated  by  the  mem- 
bership committee  of  the  National  Elec- 
tric Light  Association,  of  which  he  is 
chairman.  His  itinerary  will  take  in  as 
far  west  as  the  Pacific  coast  and  will 
bring  him  in  touch  with  the  greater 
part    of    the    central    station    industry 


of  the  United  States.  While  the  Na- 
tional Electric  Light  Association  in- 
cludes in  its  membership  90  per  cent 
of  all  the  central  station  companies 
in  the  country,  representing  an  invest- 
ment of  approximately  $3,000,000,000, 
there  still  remains  a  considerable  num- 
ber of  companies,  especially  in  the 
smaller  cities,  which  have  not  availed 
themselves  of  the  benefits  of  affilia- 
tion  with   that   organization. 


C.  S.  Cook  manager  of  the  railway 
and  lighting  department  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company  at  East  Pittsburgh,  on  March 
1,  was  selected  as  general  manager  of 
the  Duquesne  Light  Company  to  fill 
the  vacancy  created  by  the  death  of 
Robert  S.  Orr.  Mr.  Cook  was  born  in 
Massachusetts,  educated  at  the  Worces- 
ter Polytechnic  School,  from  which  he 
graduated  in  1887.  He  was  first  em- 
ployed in  the  old  Westinghouse  Electric 
Company's  plant  in  1887.  At  that  time 
the  electric  company  shared  a  very 
small  building  in  Garrison  Alley  with 
the  Union  Switch  &  Signal  Company. 
Mr.  Cook  served  in  the  shops  and  test- 
ing room  and  in  1888  was  made  con- 
struction engineer  of  building,  lighting 
and  power  plants.  In  1889  he  became 
engineering  superintendent  of  construc- 
tion in  the  Chicago  office,  and  in  1895 
he  returned  to  Pittsburgh  to  take 
charge  of  special  sales  engineering  work 
in  the  Pittsburgh  district.  In  1899  he 
became  manager  of  the  Pittsburgh  office 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  which  position  he 
retained  until  1904,  when  he  assumed 
the  position  at  East  Pittsburgh  from 
which  he  has  just  retired.  In  this  de- 
partment he  had  control  of  all  com- 
mercial operations  relating  to  power 
machinery  for  public  service  corpora- 
tions. 

A.  P.  Ramstedt,  former  president  of 
the  Public  Utilities  Commission  of  the 
State  of  Idaho,  has  resigned  as  a  mem- 
ber of  the  commission  to  accept  the 
position  of  general  auditor  and  comp- 
troller of  the  Day  Mining  interests,  in- 
cluding among  others,  the  Hercules 
Mining  Company,  Tamarack  &  Custer 
Consolidated  Mining  Company,  and 
other  mining  companies  in  Idaho  and 
British  Columbia;  the  Northport  Smelt- 
ing &  Refining  Company  at  Northport, 
Wash.;  Pennsylvania  Smelting  Com- 
pany at  Pittsburgh,  Pa.,  and  various 
banking  interests  in  Idaho  and  Wash- 
ington. 

Trav  Smith,  for  the  past  six  years 
assistant  manager  of  the  light  and 
water  department  of  Elberton,  Ga.,  has 
been  elected  to  the  position  of  superin- 
tendent of  light  and  water  at  Toccoa, 
Ga. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

and  Supplies     Xoies  on   Industrial  Activities  end  Business  Methods 


MANY  GLASS  MAKERS  FORCED 

TO  SHUT  DOWN  PLANTS 

Weather  Conditions  in  the  Natural  Gas  Fields  Are 

Worse  Than  Usual — Higher  Prices  Are  to 

Be  Expected 

Owing  to  the  unusual  weather  conditions  that  have  es 
isted  lately  in  the  natural  gas  fields  a  large  number  of 
glass  makers  have  been  forced  to  close  down  their  plants, 
some  of  them  entirely.  All  who  have  been  dependent  upon 
natural  gas  for  fuel  have  suffered  to  a  great  extent  this 
winter.  Those  who  have  not  had  to  shut  down  their  plants 
have  bad  to  curtail  operations  considerably.  Conditions 
this  year  were  fully  50  per  cent  worse  than  ordinarily. 

There  is  reason  to  expect,  therefore,  that  in  the  near 
future  another  rise  can  be  expected  in  the  price  of  electric 
glassware.  Prices  on  window  glass  went  up  last  week  to 
the  extent  of  15  per  cent,  and  it  is  not  unreasonable  to 
suppose  that  electric  glassware  will  advance  fully  as  much. 

With  a  production  greatly  curtailed  and  with  the  con- 
gested conditions  of  freight  terminals  and  the  shortage  of 
rolling  stock,  jobbers'  stocks  of  electric  glassware,  never 
very  large,  have  been  seriously  depleted. 


CREDIT  CONDITIONS  IN 

THE  ELECTRICAL  TRADE 

Collections   Larger  at   Present   than   Ever   Before — 

Industrial  Plants  Borrowing  Heavily  from 

Banks  on  Short-Term  Notes 

Credit  conditions  are  probably  better  to-day  in  the  elec- 
trical industry  than  they  ever  have  been.  General  business 
is  better,  everybody  is  busy  and  earnings  are  increasing, 
money  is  easy  and  plentiful,  with  the  result  that  buyers  are 
paying  their  bills  promptly.  Reports  from  different  sec- 
tions of  the  country  indicate  that  the  daily  collections  in 
January  and  February  of  this  year  set  a  new  high  record. 

There  is  no  doubt  but  that  credit  managers  have  gen- 
erally exercised  more  care  in  extending  credit  in  the  past 
year  and  a  half.  The  market  has  been  distinctly  on  the 
sellers'  side  and  he  therefore  has  been  in  a  position  to  dic- 
tate terms  as  favorable  to  his  business  as  he  could  wish. 
In  a  number  of  cases  sellers  have  taken  advantage  of  the 
general  business  situation  to  shorten  up  the  time  of  credit. 

On  the  Pacific  coast  there  is  a  notable  tendency  to  shorter 
terms  on  which  credit  is  extended  by  jobbers,  and  to  bring 
cash  discounting  down  to  a  ten-day  limit  instead  of  the 
usual  thirty-day  terms. 

The  fact  that  business  is  being  selected  by  the  seller  with 
greater  care  is  also  reflected  in  the  state  of  business  among 
commercial  lawyers.  They  complain  that  their  business  has 
fallen  off  50  per  cent.  One  electrical  firm  doing  a  business 
in  the  Middle  West  running  into  millions  of  dollars  is  said 
to  have  had  losses  in  1916  amounting  to  only  $96. 

As  a  result  of  the  fact  that  for  some  time  increased 
caution  has  been  exercised  in  the  extension  of  credits, 
dealers  and  contractors  on  the  Pacific  coast  have  found  it 
necessary  to  keep  business  affairs  in  better  shape  in  order 
to  secure  desired  credits.  This,  coupled  with  the  co-opera- 
tive and  educational  movement  that  has  been  noted  on  the 
coast  of  late,  has  materially  improved  the  general  business 
situation  among  dealers  and  contractors. 

The  feeling  is  that  a  much  more  healthy  condition  results 
when  the  man  who  is  entitled  to  a  certain  amount  of  credit 
for  a  certain  time  is  required  to  keep  within  both  sum  and 
time.     Until  comparatively  recently,  conditions  in  this  re- 


:;uii  have  been  neglected  somewhat  by  t  i » *  -  manufacturer!, 
or  at    least  they  were  not   rigidly  enforced.     The  pr< 
tendency   is   to  come   back  to  the  strict    interpretation   of 
terms,  and  this  is  regarded  as  having  a  very  healthy  effect 

upon  credits  and   collections. 

Among  manufacturers  a  strict,  watch  over  the  affaii 
industrial  plant  customers  is  maintained  now  for  signs  of 
over-expansion.  These  concerns  have  been  found  prone  to 
buy  beyond  their  logical  limit  on  a  rising  market.  This  is 
discouraged.  A  study  of  industrial  company  statements 
such  as  are  regularly  made  at  this  time  of  the  year  shows  a 
considerably  greater  debt.  It  is  practically  all  of  the  short- 
term  variety  and  represents  cheap  money  borrowed  from 
the  banks  for  a  few  months  to  pay  for  supplies  and  ma- 
terials against  earnings.  So  long  as  earnings  keep  up,  this 
situation  will  probably  provoke  little  more  than  comment. 
These  statements  are  being  carefully  watched  by  credit 
men  and  should  it  become  evident  that  industrial  concerns 
are  borrowing  too  heavily  and  taking  too  great  a  chance 
some  action  will  undoubtedly  be  taken  to  produce  a  safer 
margin  between  debt  and  anticipated  earnings. 

The  uncertainty  regarding  the  probability  of  the  United 
States  engaging  in  hostilities  with  Germany  still  has  a  grip 
on  the  market,  although  it  is  not  so  apparent  as  it  was  a 
month  or  two  ago.  In  placing  contracts  some  buyers  have 
taken  the  precaution  to  stipulate  different -arrangements  for 
payment  in  the  event  of  this  country  entering  the  war. 
There  is  some  belief  that  collections  would  be  still  larger 
were  it  not  for  the  uncertainty  about  the  future  action  of 
this  country.     In  Texas  especially  has  this  been  noticeable. 

Trade  acceptances  are  continually  finding  a  wider  use  in 
the  electrical  industry,  more  so,  however,  by  jobbers  than 
by  manufacturers. 

In  Portland,  Ore.,  the  trade  acceptance  plan  has  been  put 
into  effect  and  the  use  of  thirty-day  acceptances  is  being 
tried.  On  these  terms  the  purchaser  really  gets  sixty  days' 
credit;  that  is,  January  purchases  are  paid  for  in  the  middle 
of  March.  There  are  also  being  used  on  the  coast  a  few 
sixty-day  acceptances,  which  means  an  actual  credit  term 
of  ninety  days.  The  trial  of  this  system  is  in  the  nature  of 
a  substitute  for  the  four-month  term,  which  has  heretofore 
been  the  usual  accommodation. 

Some  changes  are  said  to  be  needed  in  the  trade  accept- 
ance plan  as  now  being  tried  in  the  Northwest,  and  these 
will  probably  be  effected  before  the  plan  spreads  into  more 
general  use  along  the  Coast.  It  is  agreed  by  several  job- 
bers, however,  that  the  trade  acceptance  plan  will  likely  be 
used  throughout  the  West  Coast  before  long.  The  point  is 
made  that  the  jobber  operates  on  narrower  margin  and 
therefore  should  secure  shorter  terms  than  other  interests 
in  the  electrical  field.  This  points  to  the  jobber  as  the 
agency  through  which  the  trade  acceptance  plan  would  most 
naturally  be  introduced. 

The  general  tie-up  in  east-bound  railroad  traffic  and  the 
consequent  embargoes  has  caused  a  number  of  manufac- 
turers to  make  a  change  in  the  method  of  handling  foreign 
credit.  Formerly  a  foreign  customer  was  billed  f.a.s.  New 
York  cash  on  receipt  shipping  documents.  With  the 
scarcity  of  bottoms,  tie-ups,  embargoes,  delays  in  delivery, 
it  is  apt  to  be  a  long  time  after  the  goods  have  been  manu- 
factured before  they  actually  leave  the  United  States.  For 
these  reasons  some  manufacturers  have  begun  to  bill  for- 
eign consumers  f.o.b.  factory,  cash  on  receipt  bill  of  lading. 
This  method,  while  by  no  means  general,  is  being  used 
rather  widely  by  large  American  exporting  corporations. 

An  attempt  at  the  classification  of  buyers  as  credit  risks 
under  the  existing  conditions  brought  out  that  the  large  in- 
dustrial plants  and  railroads  and  the  municipalities  are 
considered  the  best  risks.  Just  now  the  first-named  class 
are  considered   exceptionally   good  risks   and  prompt  pay. 
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The  municipalities,  while  they  are  a  trifle  slow  at  times,  are 
considered  gilt-edged  risks.  Most  manufacturers  and  job- 
bers who  expressed  opinions  placed  central  station  com- 
panies third  on  the  list  of  desirable  credit  risks,  largely  be- 
cause of  the  long  time  they  sometimes  take  in  meeting  bills. 
The  electrical  contractors  are  still  the  least  desirable,  and 
from  year  to  year  it  is  difficult  to  see  much  improvement  in 
them.  Taken  over  a  period  of  years,  however,  educational 
efforts  in  this  direction  can  be  seen  to  be  taking  effect. 

No  one  seems  pessimistic  regarding  the  future.  So  long 
as  war  is  averted  there  seems  to  be  a  consensus  of  opinion 
that  collections  will  keep  up.  A  good  many  concerns  that 
formerly  required  long  credit  terms  are  now  taking  advan- 
tage of  discounts,  paying  from  earnings.  That  earnings 
should  be  so  large  and  continue  so  is  put  forth  as  a  reason 
for  expecting  the  immediate  future  to  hold  up.  Indications 
so  far  are  that  the  collections  for  March  will  be  very  large. 

It  is  recognized,  of  course,  that  the  tide  will  turn  and  that 
collections  will  slow  up  some  day.  But  the  belief  is  that 
this  will  not  be  during  the  present  year.  With  the  slow 
and  unsatisfactory  accounts  reported  to  the  Electrical 
Credit  Association  falling  off  both  in  number  and  amount  of 
money  represented,  with  the  present  tremendous  momentum 
of  business,  and  with  at  least  a  year  of  "reconstructive 
period"  to  look  forward  to  even  after  the  cessation  of  the 
European  war,  no  breakers  are  seen  immediately  ahead. 


AMERICAN  ELECTRICAL  GOODS 

IN  BRITISH  MARKET 

Over  6o   Per  Cent  of   Electrical   Material   Imported 

Into  United  Kingdom  in  1916  Manufactured 

in  the  United  States 

During  1916  the  imports  of  electrical  goods  into  the 
United  Kingdom  were  valued  at  $13,650,000,  as  compared 
with  $13,250,000  in  1915,  $13,850,000  in  1914  and  $14,750,000 
in  1913,  according  to  a  compilation  made  by  the  Electrical 
Review  of  London.     In  1915  France  and  the  United  States 
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MONTHLY  IMPORTS  OF  ELECTRICAL  GOODS  INTO  GREAT  BRITAIN, 

SHOWING  RELATION  OF  AMERICAN  GOODS  TO  THOSE  OF 

OTHER    COUNTRIES 

were  practically  the  only  exporters  of  electrical  goods  to 
England  in  any  large  quantity,  French  goods  forming 
roughly  10  per  cent  of  the  British  electrical  imports.  Last 
year,  however,  Dutch  and  Japanese  goods  began  to  enter 
the  British  markets  in  considerable  volume.  The  Dutch 
merchandise,  which  amounted  to  about  12  per  cent  of  the 
total   imports,   was   over  90  per  cent  incandescent  lamps. 


French  goods  representing  about  6  per  cent  of  the  total  im- 
ports showed  a  smaller  total  than  in  1915.  Three  per  cent 
of  the  imports  were  from  Japan,  and  while  the  total  was  not 
large,  nevertheless  the  quickness  with  which  Japanese  elec- 
trical goods  established  a  footing  in  the  British  market  has 
been  very  noticeable. 

American  goods  constituted  roughly  63  per  cent  of  the 
British  electrical  imports  in  1916,  a  high  point  being  reached 
in  June  with  a  total  of  over  $1,200,000.  The  total  1916 
figures,  however,  are  less  than  those  for  1915.  In  1916  the 
total  American  electrical  goods  imported  into  the  United 
Kingdom  was  roughly  $8,500,000,  as  compared  with  $9,275,- 
000  in  1915,  $4,500,000  in  1914,  and  $3,000,000  in  1913. 

Prior  to  the  war  over  half  of  Great  Britain's  electrical 
imports  were  of  German  manufacture.  In  a  large  measure, 
but  not  entirely,  has  this  market  been  absorbed  by  Ameri- 
can manufacturers. 

While  the  1916  imports  of  American  goods  showed  a  de- 
crease in  value  of  practically  8.5  per  cent  over  1915,  the 
actual  decrease  was  probably  much  larger  owing  to  the 
greatly  increased  value  of  electrical  goods  in  1916.  A  con- 
siderable part  of  the  decrease  can  be  attributed  to  the  im- 
port restrictions  placed  on  a  number  of  domestic  appliances 
by  the  British  government. 

It  is  quite  true  that  the  demands  of  the  British  market 
on  American  manufacturers  was  much  larger  than  is  indi- 
cated by  the  1916  figures.  The  domestic  market,  however, 
was  so  great  and  the  factories  so  crowded  with  work  that 
much  of  the  foreign  business  had  to  be  refused.  In  addi- 
tion the  price  and  delivery  of  American  goods  were  fre- 
quently prohibitive.  A  by  no  means  inconsiderable  part  of 
the  Japanese  electrical  trade  with  Great  Britain,  it  is  known, 
can  be  attributed  to  this  latter  cause. 


CONDITIONS  IN  COPPER 

MARKET  REMAIN  UNCHANGED 

Market    Still    Quiet,    Although    Sellers    of    Second 

Quarter   Metal   Make   Offerings  with 

Greater  Freedom 

Copper  prices  remain  practically  unchanged  over  the 
week  in  a  market  that  is  still  quiet.  There  has  been  a 
greater  freedom,  of  offering  of  second  quarter  copper 
manifested  during  the  past  week  than  has  been  evident 
since  the  beginning  of  the  current  year.  In  fact,  the  trade 
is  by  no  means  convinced,  now  that  so  much  nearby  cop- 
per is  being  offered  for  sale,  that  the  supply  has  been 
sold  up  as  tightly  as  has  been  reported.  There  seems  good 
reasons  to  believe  that  buyers,  by  paying  the  price,  can 
procure  substantial  amounts  of  nearby  copper. 

Nominal  prices  as  quoted  on  Tuesday  last  for  electrolytic 
were  as  follows:  March  shipment,  36.25c;  April  36.5c; 
second  quarter,  34.5c;  third  quarter,  31.5c;  fourth  quar- 
ter, 30.5c 


NEW   YORK   METAL   MARKET   PRICES 

, Mar.  5 N      f Mar.  13 , 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid          Asked 

Copper                                                 £       s     d  £       s     d 

London,  standard  spot 139      0      0  136      0      0 

Prime  Lake    35.00  to  36. 20f  35.00       to  36.00t 

Electrolytic 36.00  to  36.50f  36.00      to  36.50t 

Casting    33.00  to  33. 50f  32.00       to  32.50t 

Copper  wire  base 42.50  to  43. 50t  42.50      to43.50t 

Lead 900  9.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,  spot 10.80  to  11.05  10.82%  to  10.92  \U 

Tin,   straits 53.75  53.37  h2 

Aluminum,  98  to  99  per  cent.  .  .53.00  to  55. 00f  53.00      to  55.00t 

OLD    METALS 

Heavy  copper  and  wire 28.50  to  29.50t  2S.50      to  29.50t 

Brass    heavy    17.50  to  18. 00f  17.50       tolS.SOt 

Brass,  light    14.25  to  14. 75t  14.25       to  14.75t 

Lead    heavy    8.00  to    8.50f  8.25      to    8.75t 

Zinc,  scrap 7.75  to    8.00  7.75      to    8.00| 

COPPER  EXPORTS 

Total  tons  to  Mar.  13 12,506 

fNominal. 
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NEW   APPARATUS   AND  APPLIANCES 

1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 

Automatic  Pole-Type 

Constant-Current 

Transformer 

An  automatic  pole  type  constant-cur- 
rent transformer  that  requires  practi- 
cally nil  care  or  attention  after  it  has 
been   properly    installed    is  shown    in   the 


WEATHERPROOF      AUTOMATIC      CONSTANT- 
CURRENT   TRANSFORMER  FOR 
POLE-MOUNTING 

accompanying  illustration.  For  indoor 
use,  this  transformer  is  constructed  for 
mounting  on  the  station  wall  or  ceiling 
if  floor  space  is  at  a  premium.  One 
feature  of  this  type  to  which  the  maker 
calls  attention  is  that  the  transformer 
•can  be  operated  by  an  oil-immersed  time 
switch.  The  transformers  also  regulate 
as  close  and  through  as  wide  a  range  as 
the  best  type  CC  station  transformer 
made  by  this  company.  The  current 
from  full  load  to  no  load  is  maintained 
within  1  per  cent  of  normal.  The  effi- 
ciency is  the  same  as  for  the  station- 
type  transformer  and  the  power  factor 
is  high. 

Several  advantages  are  claimed  for 
this  transformer.  For  instance  the 
high  initial  reactance  serves  to  protect 
lamps  connected  therewith  when  first 
energizing  and  serves  instantaneously 
to  check  surges  on  the  line  which  would 
shorten  lamp  life.  The  moving  secon- 
dary coil  with  its  high  repulsion  force 
gives  almost  perfect  regulation  from 
full  load  to  "dead"  short-circuit.  It  not 
only  protects  the  lamps  from  changes  in 
current  due  to  changes  in  secondary 
load  but  also  protects  the  lamp  from 
fluctuations  in  primary  voltage. 

Since  the  theory  of  operation  is  iden- 
tical with  that  for  the  station-type  con- 


stant-currenl  transformer,  the  design 
differs  only  in  the  construction  em 
ployed  t<>  make  the  transformer  auto 
matic.  A  tap  i  provided  in  the  2300- 
volt  primary  winding  so  that  the  trans 
former  will  carry  full  load  and  regulate 
satisfactorily  when  operated  on  a  2000- 
volt  circuit.  In  addition,  the  2300-volt 
transformer  is  designed  so  liberally 
that  it  will  give  good  regulation  on  a 
2400-VOlt  circuit.  These  transformers 
have  an  ultimate  temperature  rise  by 
resistance  not  exceeding  of)  deg.  C. 
based  on  a  surrounding  temperature  of 
'_!.")  deg.  C.  The  transformer  is  a  recent 
product  of  the  General  Electric  Com- 
pany, Schenectady,  N.  Y. 


Mammoth  Radiator-Type 
Regulator 

In  the  accompanying  illustration  is 
shown  the  largest  self-control  induc- 
tion feeder  voltage  regulator  that  has 


INDUCTION  FEEDER  VOLTAGE  REGULATOR 
RATED  AT  600   KVA. 

ever  been  built.  The  regulator,  which 
is  of  the  oil-insulated,  self-cooling  type, 
was  made  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  of 
East  Pittsburgh,  Pa.  It  is  rated  at 
600  kva.,  three-phase,  60  cycles,  13,200 
volts,  with  10  and  20  per  cent  regu- 
lation at  262  and  131  amp.  respect- 
ively. The  regulator  is  designed  for 
operation  outdoors  with  full-automatic 
control  self-contained.  It  was  built  for 
the  Southern  Power  Company  and  is 
to  be  connected  to  the  low-voltage  side 


Of    a    6000  kva.    hank    of   44,000/1 

\(»it    transformers  on   the   powei    com 
pany's   line  at    Spray,   N.   C.      Hy  the 

use  of  this   regulator   power   will   In-  <le 

livered  to  the  Thread   Mill   Company's 

mills  owned  by  the  Marshall    Fields  in- 
terests,  at   constant,    voh. 


Steam-Operated  Dumping 
Plate  for  Stoker 

The  dumping  plate  shown  in  the  ac- 
companying illustration  is  operated  by 
a  steam  cylinder  located  underneath  the 
stoker.  The  dump  plate  is  hinged  so  it 
will  operate  as  a  single  unit.  At  its 
free  edge  the  plate  is  supported  by  a 
series  of  pawls  set  directly  in  the 
bridge  wall,  to  prevent  sagging  under 
load.  By  rocking  these  pawls,  the  dump 
plate  is  dropped.  Opening  a  steam 
valve  will  raise  it  not  merely  to  its 
normal  position  but  considerably  higher. 
Regardless  of  the  rate  at  which  the 
boiler  is  operated,  the  complete  process 
of  dumping,  including  the  removal  of 
clinker,  can  be  performed  in  a  relatively 
short  time,  possibly  twenty  seconds  on 
an  average,  because  the  dump  plate  is 
comparatively  wide  from  back  to  front 
and  because  slag  does  not  adhere  readily 
to  the  bridge  wall  just  above  the  dump 
plate  and  reduce  the  effective  area  of 
the  discharge  opening.  Furthermore, 
clinkers  are  scraped  off  at  every  dump 
by  the  action  of  the  dump  plate.  With 
ample  steam  power  to  operate  it,  the 
dump  plate  can  be  made  as  heavy  as 
desired.  It  is  deeply  ribbed  to  assist 
radiation,  and  to  minimize  warping  and 
consequent  need  of  renewal. 

The  control  apparatus  is  located  by 
the  side-wall  door,  or  elsewhere  if  de- 
sired, suitable  linkages  being  run  to  the 
rocker  shaft  carrying  the  pawls  on 
which  the  edge  of  the  dump  plate  rests, 
and  to  the   three-way   valve   actuating 


DUMP    PLATE   DROPPED   FOR   DUMPING 

the  steam  cylinder.  The  pawls  are 
rounded,  so  they  do  not  have  to  lift  the 
dump  plate  before  releasing  it.  In 
dumping  material  collected  on  the  plate 
the  pawds  are  rocked  and  the  dump 
plate  allowed  to  drop.     If  the  fuel  con- 
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tains  little  or  no  clinker,  no  other  oper- 
ation is  required.  To  raise  the  dump 
plate  the  steam  valve  is  opened,  the 
pawls  are  rocked  again,  and  the  dump 
plate  is  lowered  on  them  by  cutting  off 
the  steam.  The  whole  operation  takes 
five  or  ten  seconds. 

If  the  fuel  contains  clinker,  as  most 
soft  coals  do,  part  of  the  clinker  forms 
big  porous  masses  on  the  dump  plate 
and  lower  grate,  which  tend  to  adhere 
and  "hang"  when  the  ashes  are  dumped. 
Part  of  the  mass  existing  as  liquid  par- 
ticles is  thrown  against  the  face  of  the 
bridge  wall,  down  which  it  runs,  to 
harden  on  the  brick  just  above  the  dump 
plate.  This  is  easily  removed  however, 
as  the  heavy  dump  plate,  with  ample 
steam  behind  it,  acts  as  a  hammer  and 
scraper  when  raised  above  its  normal 
position.  A  second  blow  may  be  de- 
livered, but  it  is  rarely  necessary.  Since 
the  crust  is  formed  between  dumps,  or 
say  during  a  period  of  four  or  five 
hours,  it  is  usually  porous  and  is  con- 
fined to  a  narrow  band  in  easy  reach  of 
the  dump  plate.  Raising  the  dump  plate 
has  another  result.  It  loosens  and  tends 
to  crush  the  clinker  masses  on  the  dump 
plate  and  lower  grate.  If  some  of  these 
have  escaped  the  first  fall  of  ash,  they 
are  detached  by  the  upward  movement 
of  the  dump  plate,  and  are  carried 
down  by  dropping  it  again.  Since  the 
clinker  can  be  kept  loose  in  this  way 
air  can  always  reach  the  combustible 
on  the  lower  grate,  and  there  no  un- 
burned  residue  is  liable  to  remain  in 
the  ash.  This  power  dump  is  embodied 
in  the  Taylor  stoker  manufactured  by 
the  American  Engineering  Company  of 
Philadelphia,  Pa. 


Solderless  Connectors 

Solderless  connectors  manufactured 
by  the  Fargo  Manufacturing  Company 
of  Poughkeepsie,  N.  Y.,  for  joining  solid 
or  stranded  wires  and  cables  are  shown 
in  the  accompanying  illustration.  These 
connectors  are  used  for  splicing  con- 
ductors of  all  sizes  end  to  end,  and 
forming  a  cold-weld  solderless  connec- 
tion. The  type  shown  on  top  grips 
the  wires,  cables  or  solid  rods  the  full 
length  of  a  15-deg.  taper  and  is  firmly 
compressed  about  them.  The  conduct- 
ors are  held  in  place  by  a  nut  with  a  15- 
deg.  taper  which  insures  a  good  contact 


Double-Pole  Main-Line 
Switch  for  Elevators 

The  Warner  Elevator  Manufacturing 
Company  of  Cincinnati,  Ohio,  has  de- 
veloped a  double-pole  main-line  switch 
to  be  used  in  connection  with  its  eleva- 
tors. Two  of  the  switches  are  intended 
for  installation  in  the  elevator  hatch- 
way— one  at  the  top  and  the  other  at 
the  bottom.  Energy  delivered  to  the 
elevator  machinery  passes  through  the 
switches  in  series,  so  that  in  case  either 
switch  is  opened  the  power  supply  is  cut 
off  from  the  elevator  motor.  The  switch 
is  inclosed  in  a  covered  iron  box,  the  lid 
of  which  is  cam  shaped  and  is  so  placed 
that  it  engages  with  a  corresponding 
cam  or  shoe  on  the  elevator  car.  In 
case  the  car  overruns,  either  at  the  top 
or  bottom  of  the  hatchway,  the  shoe  on 
the  car  forces  the  lid  inward,  thereby 
opening  both  poles  of  the  switch.  The 
contacts  are  of  the  metal-to-metal  shoe 


TOP — TWO-WAY  SOLDERLESS  CONNECTOR; 
BOTTOM — TERMINAL  SOLDERLESS  CON- 
NECTOR 

over   its   entire    surface. 

Terminal  connectors  like  the  one 
shown  on  the  bottom  are  made  for  con- 
necting cables  and  wires  to  flat  busbars 
or  front-connected  switches. 


LIMIT     SWITCH     THAT     PREVENTS     ELEVA- 
TORS    FROM     OVERRUNNING 

type,  having  a  rolling  slide  action.   Mag- 
netic blow-outs  are  provided. 

While  the  wiring  for  this  type  of 
limit  switch  is  more  expensive  than  that 
required  for  small  pilot  switches  used  in 
conjunction  with  circuit  breakers,  this 
switch  has  the  advantage  that  it  is  ab- 
solutely positive  in  action.  The  switch 
is  especially  suitable  for  alternating- 
current  equipments,  because  it  is  noise- 
less. The  switch  consumes  no  energy 
while  the  elevator  is  idle. 


tion  without  conflicting  currents.  A 
simple  but  effective  form  of  baffle  in 
the  top  of  the  vapor  space  is  said  to 
eliminate  all  possibilities  of  priming. 

The  cylindrical  shell  and  its  concave 
and    convex    heads    are    made    of   open- 


Water  Evaporator 

An  evaporator  which  is  said  to  pro- 
vide a  supply  of  distilled  water  for 
boiler  feeding,  drinking,  culinary  and 
such  other  purposes  has  been  devel- 
oped by  Row  &  Davis,  Engineers,  Inc., 
90  West  Street,  New  York  City.  The 
apparatus  consists  of  a  shell  with  a 
door,  to  which  is  attached  manifold 
and  heating  coils,  the  heating  element 
also  being  mounted  on  a  hinged  door, 
which  enables  it  to  be  swung  outside 
for  convenient  inspection,  cleaning  or 
repair.  This  construction  eliminates 
the  necessity  for  supporting  rollers, 
tracks  or  other  handling  devices.  The 
position  of  coils  forms  an  ebullition 
compartment  without  the  use  of 
baffles    and    permits    complete    circula- 


EVAPORATOR     THAT     CAN     BE     EASILY 
CLEANED 

hearth  boiler  steel  or  cast-iron,  as 
specified.  The  top  and  bottom  mani- 
folds for  steam  inlet  and  condensation 
drain  respectively  are  similar  and  con- 
sist of  cast  iron  or  bronze  bolted  to  the 
door.  The  coils  are  made  of  seamless 
drawn  copper  and  are  helical  in  form 
so  that  practically  no  stress  is  ex- 
erted on  the  joints.  This  construction 
permits  the  scale  to  be  removed  by  sud- 
denly flooding  the  evaporator  with  cold 
water  and  blowing  down  at  intervals, 
the  expansion  and  contraction  stresses 
within  the  coils  loosening  the  scale. 
The  joints  between  the  coils  and  mani- 
fold are  made  by  slightly  flaring  the 
tube  end  and  locking  it  between  a 
tapered  nipple  on  the  manifold  and  a 
corresponding  brass  bushing.  The  lat- 
ter is  made  secure  by  screwing  it  into 
a  brass  lock  nut  that  in  turn  screws 
onto  the  nipple.  Where  a  flanged  joint 
is  preferred  to  a  locked  one,  the  lock 
nut  can  be  replaced  by  a  pair  of  two- 
bolt  flanges. 


Rust-Proofing  Material  and 
Method  of  Using 

"Eppicassit,"  a  rust-proofing  material 
sold  by  Hess  &  Son,  1033  Chestnut 
Street,  Philadelphia,  Pa.,  consists  of  a 
powdered  metal,  usually  either  tin,  lead, 
zinc  or  their  alloys.  After  the  powder 
is  mixed  with  a  suitable  fluxing  carrier 
to  the  consistency  of  a  smooth,  creamy 
paint,  the  article  to  be  treated  is  well 
cleaned  and  the  paint  applied  thereto. 
Heat  is  applied  to  melt  the  coat  down. 

The  cold  paint  may  be  applied  with  a 
brush,  just  like  ordinary  paint,  or  the 
article  may  be  dipped  into  it,  drawn 
through  it  or  tumbled  into  it.  Heat 
may  be  applied  to  the  coating  in  which- 
ever way  is  most  convenient.  Cold 
painted  articles  may  be  placed  on 
shelves  or  on  racks  in  an  oven,  similar 
to  an  enameling  oven.  Small  articles 
may  be  placed  in  heated  tumblers  that 
are  stationary,  until  the  coating  is 
melted  down  and  then  tumbled  to  pre- 
vent sticking.  Tanks,  etc.,  that  are 
made  of  leaded  or  galvanized  sheets 
and  that  are  too  large  to  be  dipped  are 
rust-proofed  where  exposed  by  applying 
the  protective  coating  with  a  brush  and 
melting  it  with  a  blow  torch. 
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Overfet  d  V  Type  Stoker 

Tin-  \  t  >  pe    toker    im«  n  in  the  ac 
companying    illustration!   is  the   late  I 
development  which  the  Detroit   (Mich.) 
Stoker  Company  has  made  In  the  over 
feed    Inclined    grate    type    of    itoker. 


FIG.    1 — REAfi  Vli:\v   OF  MV"-TYPBi   BTOKEB 
v\i>  ii  \r  SI  SPENDBD  ARCH 

Among  the  special  features  claimed  for 
this  stoker  is  the  exceedingly  large  cok- 
ing surface,  which  extends  the  full 
length  of  the  furnace  on  each  side  and 
under  the  firebrick  arch,  producing  an 
even  distillation  of  the  gases  at  a  high 
temperature  and  eliminating  the  smoke. 
The  stoker  is  operated  on  natural  draft, 
which  eliminates  the  necessity  of  fans 
or  blowers  and  does  not  subject  the 
stoker  to  a  shut-down  due  to  the  failure 
of  any  of  the  auxiliary  appliances.  The 
steam  required  for  the  operation  of  the 
stoker  is  said  to  be  less  than  1  per  cent 
of  the  total  amount  generated  in  the 
boiler,  and  this  is  one  of  the  causes  of 
its  low  operating  cost. 

In  connection  with  this  stoker  the 
manufacturer  has  recently  developed 
the  Detrick  flat  suspended  arch,  which 
is  said  to  have  several  advantages  over 
the  old  type  of  sprung  arch.  Although 
the  first  cost  is  considerably  more  than 
for  the  sprung  arch,  the  lower  mainte- 
nance cost  will  offset  this  disadvantage, 
it  is  claimed.  The  suspension  is  of  the 
pendulum  type  and  permits  of  free  ex- 
pansion and  contraction,  which  elimi- 
nates stresses  and  strains  common  to 
some  types  of  arches.  Repairs  or  re- 
newals to  the  arch  are  easily  made  by 
replacing  as  many  tiles  as  are  neces- 
sary without  disturbing  the  remainder 
of  the  arch.     The  side  walls  below  the 


FIG.    2 — REAR   VIEW   OF    HEAVY-DUTY   "V"- 
TYPE    STOKER    WITH    SPRING   ARCH 

arch  can  be  replaced  or  repaired  with- 
out disturbing  the  arch  or  any  of  the 
iron  work.  The  supporting  beams  and 
hangers  are  ventilated  by  the  air,  which 
is  admitted  through  the  stoker  fronts, 


ng  between  the  arch  tile  and  the 
arch  roof,  thui  pi  (venting  them  from 
overheat  tag. 

Unci,  tayi  are  not  required,  there 
i  eing  do  Ide  thrusti,  at  1 1 » *  -  whole 
\<  elghl  of  the  ai  ch  rests  on  I  he  itoker 
inm  work  entirely  Independent  of  the 

brick    work        With    this   type   of   arch    it 
ran    lie    placed   at    any    height   to   supple 

ment  the  boiler  baffles  in  forming  an  un- 
restricted   path    lor    the    travel    of   the 

\ it  i   being  drawn  in  through 

the   stoker    fronts   the   air   passes   down 

ward    through    the    tuyere    openings, 
where  it  mixes  with  the  erases  distilled 

from    the   coal.      This    mixture   of  com- 

bustible  gas  which,  coming  in  contact 

with    the    highly    incandescent    furnace 
arch,  is  completely   burned. 

Coal  is  stored  on  top  of  the  stoker  and 
feeds  by  gravity  through  the  magazine 
on  both  sides  to  the  grates.  The  fuel 
bed  moves  down  toward  the  center  of 
the  furnace  and  the  ash  and  clinker 
are  ground  through  the  clinker  crusher 
and  drop  into  the  pit  below.  The  con- 
tinuous movement  of  the  vibrating 
grates  and  the  constant  operation  of 
the  clinker  crusher  keep  the  fire  clean. 


Fused  Switch  Boxes 

Switch  boxes  particularly  adapted  to 
250-volt,  direct-current  mill  service 
have  been  brought  out  by  the  D.  &  W. 


COMBINED    SWITCH    AND   FUSE   BOX 

Fuse  Company,  Providence,  R.  I.  They 
may  be  permanently  locked  after  the 
fuses  are  installed,  thereby  preventing 
any  tampering  with  the  connections  or 
increasing  the  capacity  of  the  fuses. 
The  circuit  can  be  opened  or  closed  at 
will  without  opening  the  cover  by  mov- 
ing the  lever  at  one  side  of  the  box. 
By  refei'ring  to  the  illustration,  it  may 
be  seen  that  when  the  cover  is  opened, 
the  circuit  is  likewise  opened.  This  ar- 
rangement makes  it  impossible  to  re- 
fuse the  circuit  when  the  switch  is 
closed.  These  boxes  are  provided  with 
rubber  gaskets,  which  make  them 
waterproof  provided  the  terminal 
wires  are  taped  at  the  bushings  or 
protected  by  outlet  hoods  when  conduit 
connections  are  made.  To  facilitate 
installing  these  boxes,  removable  porce- 
lain bushings  may  be  used  through 
which  the  cable  terminals  may  be  read- 
ily passed. 


Straight  Connector 
A  it  i  aighl   connector  that   i      imple 

and     makes    a     firm     twi    t.-d     joint     has 

bees  developed  by  tin-  Fargo  Manu- 
facturing Company  of  Poughkeepsie, 
v  ">      The  an  :  pace  hat   been  made  as 

Small     as     possible,     while     the     .,re:i     of 


METHOD  OF    USING   STRAIGHT   CONNECTOR 

contact  is  large.  The  large  contact 
surface,  together  with  twisting  the 
wires,  forms  a  joint  of  low  resistance. 
This  connector  is  made  for  wires  of 
sizes  ranging  from  No.  4  to  14.  In 
the  accompanying  illustration  is  shown 
the  method  of  using  this  connector. 


Motion-Study  Watch 

The  watch  shown  in  the  accompany- 
ing illustration  has  been'  brought  out  by 
Mortimer  J.  Silberberg,  122  South 
Michigan  Avenue,  Chicago,  111.,  and  is 
said  to  be  an  improvement  on  previous 
time-study  watches  and  stop  watches, 
in  that  a  dial  calibrated  in  decimals  of  a 
minute  has  been  combined  with  a  high- 
grade  split-hand  watch.  The  dial  fig- 
ures are  spaced  0.02  of  a  minute  apart, 
so  they  will  indicate  exactly  what  the 
corresponding  hourly  production  would 
be  after  any  elapsed  period  of  time. 
With  this  arrangement  both  the  produc- 
tive and  non-productive  time  of  an  op- 
eration can  be  obtained  in  one  observa- 
tion, whereas  on  single-hand  instru- 
ments two  readings  are  said  to  be  neces- 


SPLIT-HAND   MOTION-STUDY  WATCH  WITH 
DECIMALLY  DIVIDED  DIAL 

sary  to  obtain  this  result.  Of  the  two 
hands  one  is  controlled  by  the  side  plug 
and  the  other  by  the  crown,  or  if  it  is 
desired  to  use  both  as  a  unit,  both  hands 
may  be  controlled  by  the  crown.  The 
crown-controlled  hand  may  be  used  to 
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determine  the  gross  time,  and  the  plug- 
controlled  hand  to  deduct  the  non-pro- 
ductive time,  or  delays,  thereby  at  one 
reading  giving  an  observer  both  the 
gross  and  net  time  required  for  an  op- 
eration. 


Oil  Testing  Cup 

The  oil  testing  cup  shown  in  the  ac- 
companying illustration  consists  of  a 
graduated  glass  cylinder  containing  two 
testing  terminals,  each  a  brass  sphere 


CUP    FOR    MAKING    DIELECTRIC    TESTS 
OP   OIL 

0.5  in.  in  diameter.  The  outfit  has  been 
placed  on  the  market  by  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany of  East  Pittsburgh,  Pa.,  for  con- 
venience in  making  dielectric  tests  of 
insulating  oil.  The  upper  sphere  may 
be  moved  up  or  down  by  hand  or  en- 
gaged with  a  micrometer  screw  for 
making  fine  adjustments  of  the  gap. 
All  parts  are  readily  accessible  for 
cleaning,  and  the  zero  point  of  the  gap 
may  be  quickly  adjusted  for  each  test. 
The  gap  may  be  fixed  and  an  increas- 
ing voltage  applied  until  breakdown  oc- 
curs, or  a  constant  voltage  applied  and 
the  gap  gradually  shortened  until  rup- 
ture takes  place. 


Air  Compressor  Control 
Panels 

The  practice  of  protecting  air  com- 
pressor motors  against  overload  by 
means '  of  fuses  still  prevails  among 
some  railroads  and  manufacturing  com- 
panies, but  the  General  Electric  Com- 
pany is  recommending  protection  by 
inverse  time  limit  overload  relays.  The 
compressor  control  outfit  comprises 
a  panel  adapted  to  floor  or  wall  mount- 
ing for  controlling  a  50-cu.  ft.  air  com- 
pressor driven  by  a  three-phase,  60- 
cycle,  220-volt  form  K  (squirrel-cage 
rotor)  induction  motor.  One-phase 
wire  is  connected  to  the  line  through 
one  pole  of  the  triple  pole  lever  switch, 
and  the  other  two-phase  wires  through 
a  double-pole  contactor  to  the  other 
two  poles  of  the  switch.  The  coil  of 
the  contactor  is  energized  from  one 
phase  through  contacts  on  the  relays 
and  the  governor  in  series,  so  that  the 
coil  is   energized  when  the  relays   are 


in   their  normal   position   and   the   con- 
tacts on  the  governor  closed. 

The  governor  is  essentially  a  single- 
pole,  single-throw,  pneumatically-oper- 
ated switch  piped  to  the  air  receiver. 
It  can  be  fitted  with  any  one  of  three 
springs  for  a  range  of  40  to  60,  65  to 
100  or  100  to  140  lb.,  and  may  be  ad- 
justed to  cut  in  and  out  on  10  lb.  varia- 
tion in  pressure  with  any  of  the 
springs.  The  equipment  may  be  varied 
slightly  for  the  control  of  two-phase, 
single-phase  and  direct-current  motors. 


Combined  Vacuum  Cleaner 
and  Carpet  Sweeper 

The  vacuum  cleaner  shown  in  the  ac- 
companying illustration  contains  a  re- 
volving brush  and  a  fiber  gear  drive 
which,  it  is  claimed,  makes  the  machine 
both  noiseless  and  efficient.  The  ma- 
chine really  acts  as  a  combined  vacuum 
cleaner  and  carpet  sweeper.  The  switch 


VACUUM  CLEANER  THAT  HAS  A  FIBER 
GEAR   DRIVE 

for  controlling  the  cleaner  is  located 
directly  under  the  curve  in  the  handle, 
where  it  is  protected  from  damage 
should  the  handle  be  allowed  to  fall. 
The  curved  part  of  the  handle  is  made 
of  highly  polished  fiber  tube  closed  at 
the  end.  This  cleaner  is  the  product 
of  the  Ramey  Company  of  Columbus, 
Ohio. 


Three- Wire  Composition 
Cord  Connector 

Harvey  Hubbell,  Inc.,  of  Bridgeport, 
Conn.,  has  added  to  its  three-wire  line 
of  apparatus  a  10-amp.  cord  connector 
shown  in  the  accompanying  illustration. 
This  connector  is  used  for  permanently 
linking  up   installed   wall   or   flush   re- 


ceptacles with  portable  machines,  ap- 
pliances and  laboratory  apparatus 
wired  for  three-wire  service.  The  com- 
position cap  of  this  connector  is  inter- 
changeable with  all  of  the  three-wire  at- 
tachment plug  bases,  wall   receptacles 


10-AMP.    CORD    CONNECTOR 

and  flush  receptacles  made  by  this  com- 
pany. A  small  composition  cord  con- 
nector of  durable  construction  has  also 
been  brought  out  to  be  used  in  connec- 
tion with  the  Hubbell  line  of  inter- 
changeable attachment  plugs,  wall  and 
flush  receptacles.  The  cap  of  this  de- 
vice is  interchangeable  with  both  po- 
larized and  non-polarized  Hubbell  wall 
and  flush  receptacles,  as  well  as  the  line 
of  small  attachment  plugs. 


Outdoor  Switch  Houses 

Standard  switch  houses  built  by  the 
large  electrical  manufacturing  con- 
cerns are  in  general  of  two  forms — 
ground-mounting  and  pole-mounting. 
They  are  constructed  of  steel  through- 
out and  are  provided  with  a  large  door 
that  gives  easy  access  to  the  interior 
and  that  can  be  locked,  thus  protecting 
the  apparatus  from  tampering  by  un- 
authorized persons.  These  houses  are 
usually  designed  to  contain  an  oil  cir- 
cuit breaker,  a  watt-hour  meter  with 
current  transformers,  and  voltage 
transformers,  besides  calibrating  and 
testing  terminals  and  the  usual  wiring. 

The  chief  advantages  ascribed  to  the 
type  of  switch  house  shown  herewith 
by  the  Westinghouse  Electric  &  Manu- 
facturing Company,  its  manufacturers, 
are  low  cost  and  ease  with  which  it 
can  be  conveyed  to  localities  where  it 
is  needed.  With  this  equipment  small 
communities  and  plants  can  be  served 
by  transmission  lines  that  could  not  be 
reached  economically  from  ordinary 
substations  due  to  the  high  cost  of  con- 
struction. The  houses  are  weather- 
proof. 

The  standard  types  of  switch  houses 
made  by  this  company  are  built  in  ca- 
pacities up  to  600  amp.  at  7500  volts, 
both  single-phase  and  polyphase.  The 
usual  dimensions  of  such  houses  are 
3  x  3  x  10  ft.  high,  although  some 
special  houses  are  being  built  in  much 


INTERIOR   VIEW    OF    SWITCH-HOUSE 

larger  sizes.  A  contract  has  recently 
been  taken  by  the  Westinghouse  com- 
pany for  a  house  10  x  10  x  10  ft.  high 
to  contain  the  switching  equipment  for 
a  4000-kva.,  13,200-volt,  three-phase, 
60-cycle  installation. 
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w  esl    L57th  Street,   New    JTork,   N.    v 

THE  REDFIELD-KING  COMPANY  of 
Ogden,  Utah,  has  been  Incorporated  with  a 
capital  Btock  of  |10, I  to  conduct  a  gen- 
eral electrical  service  and  sign  business. 
The  officers  arc:  p.  w.  Redfleld,  president; 
Cleveland  Redfleld,  vice-president;  Carl 
Redfleld,  treasurer,  and  William  <;.  King, 
secretary. 

THE  ORRVILLE  (OHIO)  ELECTRICAL 
&  STORAGE  BATTER!  COMPANY  has 
been  organised  by  C,  A  Waite  and  F  i; 
Welty.    The  company  will  deal  In  electrical 

supplies,   and   charge,    repair   and    rebuild   all 

makes  of  storage  batteries. 

THE  PERFECT  ELECTRIC  BATTERY 
COMPANY  of  Brooklyn,  N.  V..  lias  been 
chartered   by    S.    Fischer,   J.    Levy   and   H. 

Ratener,  I'.'O  Warwick  street,  Brooklyn. 
The  company  Is  capitalized  at  $10,000  and 
proposes  to  manufacture  and  deal  in  elec- 
tric batteries. 

THE  KLUNDER  ELECTRIC  COMPANY 
of  Chicago,  111.,  has  been  incorporated  by 
John  T.  Janette,  George  H.  Stellman  and 
Eugene  A.  Monas,  The  company  is  cap- 
italized at  $10,000. 

THE  A.  .1.  DOTTERWEICH  COMPANY 
of  Buffalo,  X.  V..  has  been  incorporated  by 
A  J.,  G.  J.  and  A.  Dotterweich,  5  Hughes 
Avenue,    Buffalo,    N,     Y     The    company    is 

capitalized    al     fl! 0,    and    proposes   to   do 

a   general  electrical   contracting  business. 

THE  MUTE-A-PHONE  COMPANY  of 
•  I  "over.  Del.,  has  been  chartered  with  a 
capital  stink  of  $100,000  to  manufacture 
mute-a-phones  for  use  on  telephones.  The 
incorporators  are:  Ferris  Giles.  K.  M. 
Dougherty  and  E.  Lynch  of  "Wilmington, 
Del. 

THE  RO-CO  BATTERY  COMPANY  of 
Brooklyn,  X.  V.,  has  been  incorporated  by 
William  G.  H.  Kilpatrick,  154  Nassau 
Street  :  David  Morris,  26  Oliver  Street, 
New  York  City  .and  others.  The  company 
is  capitalized  at  $1,500,  and  proposes  to 
manufacture  all  kinds  of  batteries  and  auto 
supplies. 

THE  KING  ELECTRIC  COMPANY  of 
Canton,  Ohio,  has  been  incorporated  with 
a  capital  stock  of  $30,000  to  take  over  a 
Pittsburgh  electrical  manufacturing  plant, 
which  will  be  transferred  to  Canton  in  the 
spring.  The  company  will  engage  in  the 
manufacture  of  extension  telephones  and 
electrical  novelties.  Wendell  Herbruck  is 
attorney  for  the  company. 

CHARLES  DUCHMAN,  INC.,  of  Buffalo, 
X.  Y..  has  filed  articles  of  incorporation 
with  a  capital  stock  of  $10,000  for  the  pur- 
of  dealing  in  lighting  fixtures,  etc. 
The  incorporators  are:  C.  C.  A.  and  C. 
Duchman,  37  Filmore  Aenue,  Buffalo. 
X.    Y. 

THE  BRENT  ELECTRIC  COMPAXY  of 
Tulsa.  Okla.,  has  been  incorporated  bv  W. 
A.  Brent,  T.  C.  Lichty  and  D.  L.  Thomas, 
all  of  Tulsa. 

CHARLES  H.  PAGE  &  CO.  of  New 
York,  X.  Y.,  have  been  incorporated  with 
a  capital  stock  of  $15,000  bv  P.  C.  Baer, 
C.  H.  Pace  and  T.  H.  Levy,  135  West 
lT'.'th  Street,  New  York.  The  company  pro- 
poses to  deal  in  autos,  motor  cars,  electric 
and  mechanical  supplies. 

THE  NO-GLARE  STAR-LIGHT  COM- 
PAXY of  Jersey  City.  X.  J.,  has  been  in- 
corporated with  a  capital  stock  of  $50,000 
by  Clem  B.  Sears.  William  H.  Dickinson 
and  Charles  H.  Dickinson,  of  Jersey  City, 
X.  J.  The  company  will  take  over  the 
establishment  operating  under  the  same 
name  at  Johnston  Avenue  and  Grand 
Street,  Jersey  City. 

THE  ROWAX  ELECTRIC  MANUFAC- 
TURING COMPANY  of  Baltimore.  Md., 
has  been  chartered  with  a  capital  stock  of 
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Smith  ..i  Sheboygan,  vice  president  and 
general  managei  .  Blaine  Gavetl  of  Grand 
Rapids,  Mich.,  secretary,  and  Willis  J. 
Ripley  of  Grand   Rapids,   Mich.,  trea 

THE  FRENCH  CREEK  ELECTRIC 
COMPANY  of  St.  Peter's,  Pa.,  has  been 
granted  a  charter  with  a  capital  stock  ol 
110,000    to    supply    electricity     for    lamps. 

heaters    and    motors    in    Warwick    Township. 

The   Incorporators  arc    D,   J.    Knaue,   treas- 
urer; Guy   W.   Knau  and   w.   Frank  Noble. 
THE     LIBERTY    A     CAMDEN     POWER 
COMPANY   of  Camden,  Ohio,  has  bei 
corporated   with   a   capital   stock  of  $15,000 

by    William     11.    i  Menu    and    Others. 


Trade  Notei 


Trade  Publications 


HIGH-TENSION  EQUIPMENT.  —  Out- 
door substations,  lightning  arresters,  pole 
top  switches,  choke  coils,  etc.,  are  de- 
scribed and  illustrated  in  bulletin  No.  30, 
just  issued  by  the  Delta-Star  Electric  Com- 
pany, Chicago.  A  unique  feature  is  the 
showing  of  actual  outdoor  high-tension  in- 
stallations from  13.200  volts  to  88,000  volts. 
There  are  178  illustrations  ,of  which 
ninety-nine  show  commercial  substations, 
etc.,  the  remainder  being  devoted  to  equip- 
ment. Operating  and  construction  engi- 
neers will  find  this  publication  of  especial 
value. 

HEATING  DEVICES.— The  American 
Electrical  Heater  Company,  of  Detroit, 
Mich.,  has  issued  price  list  No.  33  giving 
revised  prices  on  its  electrical  heating  de- 
vices. 

STORAGE  BATTERIES. — Bulletin  No. 
163,  descriptive  of  the  installation  of  the 
"Chloride  Accumulator"  for  the  Ford  Mo- 
tor Company  of  Detroit,  Mich.,  has  been 
prepared  by  the  Electric  Storage  Battery- 
Company  of  Philadelphia. 

PLUGS. — Harvey  Hubbell,  Inc.,  of 
Bridgeport,  Conn.,  is  distributing  a  leaflet 
descriptive  of  its  Hubbell  slots  in  use  .on 
Hubbell  plugs  and  receptacles. 

DRYIXG  MACHINES. — The  Gordon  En- 
gineering Corporation,  96  Broadway,  New 
York  City,  has  recently  prepared  an  illus- 
trated bulletin  descriptive  of  the  Gordon 
standard   compartment   dryer. 

MARINE  ENGINES. — The  Buffalo  Gaso- 
lene Motor  Company  of  Buffalo,  X.  Y..  has 
prepared  a  catalog  descriptive  of  its  four- 
cycle marine   engines. 

RAILWAY  MATERIAL. — The  General 
Electric  Company  of  Schenectady,  N.  Y.,  is 
distributing  bulletin  Xo.  4  4,001-K,  which  is 
a  price  list  on  renewal  parts  and  supplies 
for  car  equipments,  mine  locomotives  and 
railway  and   mine  line   material. 

MIXERS'  LAMPS. — Bulletin  No.  43,702 
is  being  distributed  by  the  General  Electric 
Company  of  Schenectady,  X.  Y.  This  bul- 
letin is  descriptive  of  its  miners'  electric 
lamp. 

METERS. — Portable  test  meters,  types 
IB-5  and  IB-6,  for  alternating-current  cir- 
cuits are  illustrated  and  described  in  bul- 
letin No.  46.291A  recently  issued  by  the 
General  Electric  Company  of  Schenectady, 
X.  Y.  This  company  has  also  issued  bul- 
letin No.  46,112  descriptive  of  its  deflection 
potentiometer,  and  bulletin  No.  46,208  de- 
scriptive of  its  single-phase  prepayment 
watt-hour  meter,   type   IP-5. 

EXPAXSION  BOLTS. — The  U.  S.  Ex- 
pansion Bolt  Company  of  New  York  City 
has  just  brought  out  a  new  1917  catalog, 
which  covers  its  line  which  represents  a 
number  of  new  styles  brought  out  with  a 
view  toward  rendering  more  efficient  serv- 
ice to  certain  specialized  branches  of  the 
building  trade. 


SIEMENS  BROTHERS  IO 

w  '  IRKS,     ii I     SIEMENS     HR(  'ill 

ERS    4    COMPANY,    LTD.,    ha 
i  heir  ..iii.  .  ■    from  ( !a  \t<.n   Houi  i     Wi    tmlns- 
iei.    to    I 'aluce    Place   Mansions,    Ken  Ington 
Court,   London,   w 
COL     ii      i:     i:  \mi;y.    who    for    th< 
two   and    oni    ha  llstrict 

manager  of  the  storage  batterj  >i i \  lion  of 
i  he  America  n  Evei  Read  Worl  '  ( Ihlcago 
branch,  has  been  appointed  sales  manager 
of  the  en! ue     torage  battel  j    dlvl    on      Hi 

.1.  lili    h<  ...I. in.. i  ie, ;    ,,i    ii,,    Con  I 
main  office  In  i  ,ons  Island  I  !ll  \   on  March  i. 
and    will    direct     thl     I  ...  i       R( 
battery    sales    organization    throughout    the 
United    States,      Colonel    R 
connected    with    the   electrical     i 
many  years;  first    with   the  Interests  <>f  the 
late  E   W,  I  Hllmei   al   Wai  ren,  i  Ihlo,  \\  hoi  e 
•  ompanies    afterward    ware    ta  ken    ovi  i    bj 
the  National   Electric  Lamp  Company.     Ar- 
tec   a    number    of    years'    service    with    the 
organization    be   resigned    to   become 
sales    manager    of    Bobbins    <*    Myers    al 

Springfield,    Ohio,    and     was    later    made    ;is- 

Bistanl    general    manager. 

THE  GLOBE  STOVE  &  RANGE  COM- 
PANY    has     issued     its     new     price     list     on 

Globe  electric  ranges  and   heating  d< 

The  highest   priced  range  lists  al   1220  and 

the  lowest   price  on  any  range  is  $65. 

THE  MARQUETTE  ELECTRIC  ENGI- 
NEERING COMPANY,  INC.,  announces 
the  opening  on  March  1  of  a  new  switch- 
board department  under  the  management 
of  Paul  Augustinus,  vice-president  of  the 
company.  This  concern  is  now  prepared 
to  design  and  manufacture  any  form  of 
power  switchboard,  panel-board  and  switch 
apparatus.  Its  office  and  factory  is  located 
at  212-216  West  Austin  Avenue,  Chicago. 

AMERICAN  ELECTRIC  TOOL  COM- 
PANY, Petersburg,  Va.,  will  manufacture 
and  push  the  sale  of  the  Paulero  electric 
hammer.  At  a  recent  meeting  a  new  board 
of  directors  was  elected.  The  officers  of 
the  company  are  as  follows :  President, 
T.  C.  Shore  ;  vice-president,  B.  Mason  Hill  ; 
secretary  and  treasurer,  David  A.  Lyon 
Jr.  ;  general  manager,  Louis  Paulero.  The 
officers  together  with  the  following  gentle- 
men compose  the  board  of  directors  :  W.  G. 
Andrews,  William  L.  McGill,  Sol  Cooper, 
J.   H.  Faber. 

BARBER  -  JAMES  -  DWINNELL  ELEC- 
TRIC &  MAXl'FACTURING  COMPANY 
announces  that  at  the  end  of  March  it  will 
move  its  factory  to  Topeka,  Kan.,  where 
the  company  will  have  a  modern  factory 
building  that  will  enable  it  to  work  more 
efficiently.  About  half  of  the  company's 
business  is  in  stationary  storage  batteries, 
which  the  company  states  are  finding  a 
large  sale  west  of  the  Mississippi  and  in 
Canada.  From  present  indications  1917  will 
be  a  better  year  for  the  company  than  1916, 
which    was    a    very    prosperous    one. 

EMPIRE  ELECTRIC  SUPPLY  COM- 
PANY is  the  new  corporate  name  of  the 
Empire  Fixture  Works,  Muskogee,  Okla. 
In  its  announcement  the  company  stated 
that  there  has  been  no  change  of  manage- 
ment and  that  there  will  be  no  change  in 
policy.  The  former  name  created  the  im- 
pression that  the  company  manufactured 
fixtures  only.  It  is  announced  that  the 
electrical  supply,  fixture  and  gas  supply 
departments  are  all  being  increased  to  bet- 
ter serve  the  trade. 

INDUSTRIAL  EXPOSITION  AND  EX- 
PORT COXFEREXCE.  Change  in  the  date 
of  the  Industrial  Exposition  and  Export 
Conference  at  Springfield,  Mass.,  to  June  23 
to  30  has  been  made  to  meet  the  wishes  of 
a  number  of  manufacturers  who  required 
more  time  than  the  earlier  date  (May  26 
to  June  2)  permitted  to  make  ready  for 
such  representation  as  they  desired  to  have. 
Since  the  announcement  of  this  commer- 
cial and  industrial  congress  the  Eastern 
States  Exposition,  which  will  conduct  the 
affair,  has  developed  its  plans  rapidly.  A 
striking  little  booklet  giving  in  brief  space 
a  concrete  idea  of  what  the  exposition  and 
conference  will  be  is  going  to  manufac- 
turers, exporters  and  importers.  A  large 
general  committee  representative  of  the 
wide  variety  of  American  business  interests 
is  giving  its  services  to  the  management  in 
an  advisory  capacity,,  and  is  planning  a 
series  of  small  meetings  in  manufacturing 
centers  to  acquaint  the  trades  generally 
with  the  opportunity  to  reach  a  great  home 
market  as  well  as  to  co-operate  for  a 
united  front  in  the  foreign  field.  F.  H. 
Page,  president  of  the  National  Equipment 
Company,  has  been  made  chairman  of  this 
general  committee,  to  have  charge  of  the 
exposition.  John  C.  Simpson  is  the  general 
manager. 
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New  England 


CASTINE,  ME.—  At  a  special  town  meet- 
ing held  recently  it  was  voted  to  install 
an  electric-lighting  system  in  Castine. 

ST.  ALBANS,  VT.-The  Public  Service 
Electric  Light  Company  is  erecting  an  elec- 
tric transmission  line  to  Milton,  a  distance 
of  6  miles,  and  also  a  line  to  Cambridge  and 
Jeffersonville,  9  miles  long.  The  company 
has  also  purchased  two  General  Electric 
760-kva.  generators,  to  he  installed  at  the 
hydroelectric  plant  at  Fairfax  Falls  within 
six  months.  The  generators  will  be  directly 
connected  to  Leffell  waterwheels.  A.  \V. 
Peterson  is  superintendent. 

BOSTON,  MASS.— A  petition  signed  by 
merchants  and  property  owners  on  Tre- 
mont  Street,  between  Boylston  and  Pleas- 
ant Streets,  asking  for  an  ornamental  light- 
ing system  and  new  pavement  has  been 
presented  to  Mayor  Curley. 

PLYMOUTH,  MASS.— The  State  Gas  and 
Electric  Light  Commissioners  have  author- 
ized the  Plymouth  Electric  Light  Company 
to  issue  $130,000  in  capital  stock,  the  pro- 
ceeds to  be  used  for  improvements. 


Construction 

News  cf  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

DUNKIRK,  N.  Y.—  Plans  have  been  com- 
pleted by  the  Atlas  Crucible  Steel  Com- 
pany for  the  erection  of  an  electrical 
building,  69  ft.  by  100  ft.;  also  an  addition 
to  its  gas  producer  building.  J.  H.  Hege- 
man  is  manager. 

AH  iNROE,  N.  Y.— The  Orange  &  Rockland 
Electric  Company  is  erecting  a  high-tension 
transmission  line  to  Highland  Falls  to  sup- 
ply energy  to  the  Buttermilk  Falls  Electric 
Company.     R.  W.  Smith  is  president. 

NEW  YORK,  N.  Y.— Plans,  it  is  report- 
ed, have  been  prepared  by  the  Interborough 
Rapid  Transit  Company  for  the  erection  of 
a  transformer  station,  one  story,  49  ft.  by 
99  ft.,  at  77-79  Murray  Street;  also  for  con- 
struction of  a  transformer  station  and  tele- 
phone exchange,  49  ft.  by  108  ft.,  two 
stories  high,  at  122-126  Park  Row;  and  also 
a  transformer  station,  one  story,  49  ft.  by 
108  ft.,  at  150-154  East  Fifty-seventh 
Street.  The  cost  of  the  stations  is  esti- 
mated at  about  $45,000  each.  George  H. 
Fegram,    165    Broadway,    is   chief   engineer. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  the  Department  of  Public  Charities, 
Tenth  Floor,  Municipal  Building,  New 
York  City,  until  March  22,  for  furnishing 
material  and  labor  required  for  contract 
No.  4  in  the  construction  of  21  pavilion 
buildings,  a  group  building  and  a  dining 
hall  at  Sea  View  Hospital,  borough  of 
Richmond,  city  of  New  York.  Blank  forms 
and  further  information  may  be  obtained 
at  the  office  of  Renwick,  Aspinwall  & 
Tucker,  architects,  8  West  Fortieth  Street, 
New  York  City,  where  plans  and  specifica- 
tions may  be  seen. 

SYRACUSE,  N.  Y.— Bids  will  be  received 
by  the  State  Fair  Committee,  428  South 
Salina  Street,  Syracuse,  until  April  2  for 
construction  of  horse  exhibit  building,  in- 
cluding electrical  work  and  plumbing,  at 
the  New  York  State  Fair,  Syracuse.  Draw- 
ings and  specifications,  etc.,  may  be  ob- 
tained at  the  office  of  Lewis  F.  Pilcher, 
state  architect,  State  Capitol,  Albany,  N.  Y. 

UTICA,  N.  Y. — Plans  are  being  prepared 
by  the  Bosser  Corporation,  1019  Hickorty 
Street,  for  the  construction  of  a  power- 
plant,  to  cost  about  $50,000.  J.  S.  Schneider 
is  architect. 

CONESTOGA,  PA.— Plans  have  been  pre- 
pared by  the  Conestoga  Traction  Company 
for  improvements  to  its  plant  and  system, 
which  will  include  the  installation  of  new 
rotary  converter  equipment  in  the  Orange 
Street  station  and  a  15,000-kw.  transformer 
bank  installation  at  the  Engleside  power- 
plant,    to   cost   about   $125,000. 

PHILADELPHIA,  PA.— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C, 
until  April  2  for  construction  of  a  steel 
frame  building  for  machine  and  electrical 
shop  at  the  navy  yard,  Philadelphia,    Pa. 

PHILADELPHIA,  PA.- Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  O,  until 
April  2  for  furnishing  and  installing  one 
150-ton,  two  15-ton,  one  20-ton,  and  one 
5-ton  electric  traveling  bridge  cranes  at 
the  navy  yard,  Philadelphia,  Pa.  Drawing 
and  specifications  (No.  21130)  may  be  ob- 
tained on  application  to  the  above  bureau 
or  the  commandarrt  of  the  navy  yard 
named. 

POTTSVILLE,  PA.— The  Philadelphia  & 
Reading  Coal  &  Coke  Company  is  planning 
to  install  a  power  plant  to  supply  energy 
to  operate  its  Knickerbocker  Mine.  It  is 
also  proposed  to  erect  a  distributing  sys- 
tem to  neighboring  sections  to  supply  elec- 
tricity  for   domestic   purposes. 


SOUTH  BETHLEHEM,  PA.— Bids  will 
be  received  at  the  Chamber  of  Commerce 
Rooms,  Smith  Bethlehem,  until  March  26 
for  furnishing  and  installing  an  ornamental 
street-lighting  system  for  the  Third  Streel 
Lighting  Association.  For  details  see  pro- 
posal columns. 

PERTH  AMBOY,  N.  .1.— The  Board  of 
v'd(  linen  plans  to  make  the  street-lighting 
system  proposed  for  Smith  Street  a  munici- 
pal enterprise,  with  service  supplied  from 
the  city   plant. 

TRENTON,  N.  J.  —  Repair  shops, 
equipped  to  handle  electrical  and  automo- 
bile repair  work,  will  be  installed  in  the 
electrical  bureau  and  garage  now  under 
eons)  ruction  by  the  City  Commission  on 
West  Hanover  Street,  at  a  cost  of  about 
$7S,000. 

BALTIMORE,  .AID. —  The  United  Rail- 
ways &  Electric  Company  contemplates 
the  construction  of  a  new  substation  for 
the  Sparrows  Point  line.  The  new  sub- 
station will  be  similar  to  the  one  recently 
erected  on  Belvidere  Avenue. 

WASHINGTON.  D.  C.  —  Bids  will  be 
received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington, 
D.  C,  until  April  9  for  furnishing  and 
installing  two  electrically  operated  loco- 
motive jib  cranes  of  50  gross  tons  capacity 
at  the  navy  yards,  Norfolk,  Va.,  and  Phila- 
delphia, Pa.  Plans  and  specifications  (No. 
2332)  can  be  obtained  on  application  to  the 
above  bureau  or  to  the  commandants  of  the 
navy  yards  named. 

WASHINGTON,  D.  C.  Bids  will  be  re- 
ceived by  the  General  Supply  Committee, 
Treasury  Department,  Washington,  D.  C., 
until  April  3  for  furnishing  as  may  be  or- 
dered during  the  fiscal  year  ending  June 
30,  1918,  as  follows:  Class  15,  incandes- 
cent electric  lamps;  Class,  16,  incandescent 
gas  lamp  supplies  for  use  in  Washington 
by  the  executive  departments  and  other 
establishments  of  the  government.  Pro- 
posals with  instructions  may  be  obtained 
upon  application  to  the  General  Supply 
Committee,  Auditors'  Building,  Washing- 
ton, D.  C. 

WASHINGTON,  D.  O— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
Ci  for  furnishing  at  the  various  navy  yards 
and  naval  stations  supplies  as  follows: 
Washington,  D.  C. — Schedule  808,  20  port- 
able anemometers,  or  airmeters.  Puget 
Sound,  Wash. — Schedule  818,  four  water 
tube  boilers;  Schedule  839,  500  steel  wire 
casting  brushes;  Schedule  839,  300  lb. 
packing  for  condenser  tubes,  700  scoop  type 
coaling  shovels;  Schedule  819,  miscella- 
neous air.  main,  feed,  fuel  oil,  etc.,  pumps; 
Schedule  817,  one  air  compressor.  Norfolk, 
Va.— Schedule  823,  1800  ft.  vitrified  conduit, 
5150  ft.  3-conductor  cable,  miscellaneous 
electrical,  wire,  switches,  fuses,  blocks, 
etc.,  supplies.  Portsmouth,  N.  H. — Sched- 
ule 807,  one  locomotive  crane.  Brooklyn, 
N.  Y. — Schedule  834,  miscellaneous  flexible 
copper  steam  hose,  11,000  ft.  plain  single- 
conductor  cable;  Schedule  S25,  50,000  ft.  4- 
conductor  cable;  Schedule  829,  8000  lb. 
weatherproof  wire;  Schedule  815,  miscella- 
neous twin  conductor.  Philadelphia,  Pa., 
and  Norfolk,  Va.— Schedule  823,  4940  ft. 
single-conductor  cable.  Brooklyn,  N.  Y., 
Mare  Island,  Cal.— Schedule  815,  12,600  ft. 
4-conductor  cable.  Philadelphia,  Pa. — 
Schedule  829,  8000  ft.  flexible  cord  for  port- 
ables; Schedule  833,  miscellaneous  iron  or 
steel  black  wire.  Charleston,  S.  C. — Sched- 
ule 813,  one  each,  electric,  welding  and  cut- 
ting outfit.  Mare  Island,  Cal.,  Puget 
Sound,  Wash. — Schedule  838,  miscellaneous 
soft  galvanized  iron  or  steel  wire.  Appli- 
cations for  proposal  blanks  should  desig- 
nate the  schedule  desired  by  number. 


North  Central 

BANGOR,  MICH.— The  Village  Council 
has  decided  to  submit  to  the  voters  the  pro- 
posal to  issue  bonds  for  improvements  to 
the  municipal  electric-light  and  water 
plant.     P.   M.   Gross   is  superintendent. 

GRAND  RAPIDS,  MICH— Plans  are 
being  considered  by  the  Board  of  Public 
Works  for  the  installation  of  a  new  street- 
lighting  system,  to  cost  about  $55,000.  If 
the  necessary  money  can  be  secured  it  is 
proposed  to  replace  the  arc  lamp  now  in 
use  with  nitrogen-filled  lamps  of  600  cp. 
The  proposed  change  will  require  the  pur- 
chase of  a  new  generator,  which  will  cost 
about    $30,000. 


CINCINNATI,    OHIO.     Bids    will    be    re- 
ceived  al    the   office   ol    the   director   of    pub- 
i  vice,     i  'ity     1  [all,     <  lincinnal  1,     until 
March   21    tor-  the  Installation  ol   a  lighting 
system     for    the     Hopple     Street     Viaduct. 

Plans     and     specifications     can     be    obtained 

ai  the  office  of  the  city  electrician,  City 
Hall.     Charles   F\  Hornberger  Is  director  of 

PUbliC     Sel    . 

CINCINNATI,  OHIO.— Bids  will  be  re- 
ceived  by  the  New  Longview  Hospital 
Buildings  Commission  of  Hamilton  County, 
at  the  office  of  the  Board  ol  County  Com- 
missioners,  Courl  House.  Cincinnati,  until 
March  21  for  furnishing  material  and  con- 
structing of  new  women's  receiving  cot- 
tage, Including  heating,  ventilating,  i 
work,  elevator,  etc.,  at  the  Longview  Hos- 
pital  and   also  power  house  and   power  plant. 

equipment.  Plans  and  specifications  may 
be  obtained  at  the  office  of  Elzner  &  An- 
derson, architects,  [ngalls  Building,  Cin- 
cinnal  i. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  March  27  for  furnishing  and  in- 
stalling stokers  for  the  division  of  light 
and  heat.  Bids  will  also  be  received  at 
the  same  time  and  place  for  furnishing 
waterproof  copper-  wire  for  the  division  of 
light  and  heat.  Specifications  may  be  ob- 
tained at  the  office  of  division  of  light  and 
heat,  Room  204  City  Hall. 

COLUMBUS.  OHIO— The  Ohio  Utilities 
Commission  has  granted  the  Columbus 
Railway,  Power  &  Light  Company  permis- 
sion to  issue  $508,200  in  capital  stock  and 
$1,846,000  in  bonds,  the  proceeds  to  be  used 
to  pay  for  improvements  already  made  and 
new  construction  work,  which  includes  the 
erection  of  a  large  power  plant  on  Big 
AA'alnut  Creek,  to  cost  about  $700,000;  the 
purchase  of  ten  new  cars,  $60,000:  other 
car  house  and  associated  equipment,  $90,- 
000;  for  the  erection  of  additional  circuits, 
including    meters    and    equipment,    $300,000. 

DAYTON,  OHIO.— The  County  Commis- 
sioners of  Montgomery  and  Preble  Coun- 
ties have  decided  to  issue  $90,000  in  bonds, 
the  proceeds  to  be  used  for  purchase  of 
boilers,  pumping  equipment  and  other 
equipment  for  the  new  tuberculosis  hospital 
to  be  built  jointly  by  the  two  counties. 

EAST  PALESTINE,  OHIO.— The  general 
contract  for  construction  of  power  plant 
and  pumping  station  for  city  of  East  Pales- 
tine was  awarded  to  J.  E.  Madden  of  East 
Palestine. 

MOGADORE,  OHIO— Plans  have  been 
prepared  for  the  construction  of  two  fac- 
tory buildings,  one  162  ft.  by  60  ft.,  two 
stories  high,  the  other  34  ft.  by  80  ft.,  and 
power  house  60  ft.  by  64  ft.,  one  story,  for 
the  India  Rubber  Company,  to  cost  about 
$100,000.  J.  M.  Alderfer,  60  Cherry  Street, 
Akron,  president,  it  is  understood,  is  now 
asking  for  separate   bids   for  the  work. 

MURRAY  KY.— Bids  will  be  received  by 
the  Mayor  and  City  Council  of  Murray 
until  March  29  for  furnishing  material, 
equipment,  etc.,  in  connection  with  im- 
provements to  water-works  system,  includ- 
ing furnishing  oil  engines,  pumps,  well- 
working  equipment  and  pumphouse;  also 
construction  of  an  electric-lighting  sys- 
tem, which  includes  furnishing  alternators, 
switchboard,  street  -  lighting  equipment, 
wire,  poles  and  line  material.  Specifica- 
tions, plans,  etc.,  may  be  obtained  upon 
application  to  Xavier  A.  Kramer,  Mag- 
nolia,   Miss.,    consulting    engineer. 

PADUCAH,  KY.— The  city  Council  has 
engaged  F.  G.  Proutt  and  A.  L.  Dabnay  of 
Memphis,  Tenn.,  engineers,  to  prepare 
plans  for  extensions  to  the  municipal  elec- 
tric-light  plant. 

TOMPKTNSVILLE,  KY.  —  The  electric 
plant  of  the  Tompkinsville  Electric  Light 
&  Ice  Company  was  recently  destroyed  by 
fire,  causing  a  loss  of  about  $8,000.  Ar- 
rangements are  being  made  for  temporary 
service  and  also  for  rebuilding  the  plant. 
By  mistake  this  item  appeared  under 
Tompkinsville,  N.  v.,  in  the  issue  of 
.March    10. 

GEORGETOWN,  IND.  A  franchise  has 
been  granted  to  Robert  Hurst  of  Pekin  to 
construct  and  operate  an  electric-light  and 
power  plant  in  Georgetown  for  a  period  of 
25  years.  The  proposed  plant  will  be 
equipped   with   oil   engines. 

PA  SALLE,  ILL.— At  an  election  to  be 
held  March  20  the  proposal  to  issue  $23,000 
in  bonds  for  improvements  to  water  and 
light  systems  will  be  submitted  to  the 
\  ol  ers. 

MONMOUTH.  ILL. — Bids  will  be  received 
by  t ho  Sixth  Regiment  Armory  Commis- 
sion, Illinois  Infantry,  National  Guard,  in 
the  office  of  James  B.  Dibelka.  130  North 
Fifth  Avenue.  Chicago,  until  March  26  for 
erection  of  Sixth  Regiment  Armory  Building 
at  Monmouth,  111.  Separate  bids  will  be  re- 
ceived for  general  work,  plumbing  and  sew- 
erage, heating  and  electrical  wiring.     Plans 
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V1IM\  \i  m:i'.     w  is      Plana    are    being 
rod    bj     the     Hummel    A     Downing 
Companj    for   the   construction   of  .i   power 
ho  se      C    C.   Uehllng,   i  ,•    |    \  ,,,.„,  ,i 
Building,   Milwaukee,  is  archlteot. 

MILVi  \i  mi:,  w  is  plana  are  being 
i"  ■  pai  ed  bj    the   i  A  Inrude  Motor  <  !omj 

I  Walker  Street,  Milwaukee,  for  the  con- 
struction of  a  complete  new  gaa  and  oil 
engine  and  motor   manufacturing   plant     to 

'  aboul  $250,000     The  company,  it  is  re- 
ported, is  m  the  market  for  the  purcha 
tools,  machinery  and  power  equipment. 

mii.w  \i  ki:i.\  wis  Irrangements  have 
been  completed  by  the  Northwestern 
Bridge  A  iron  Company,  127  South  Water 
Street,  Milwaukee,  for  construction  and 
equipment  of  a  new  structural  fabricating 
plant,  to  be  located  at  Twenty-seventh  and 
Hopkins  streets.  The  building  will  be 
ft  i>y  180  it  .  two  stories  high,  and  will  be 
equipped  throughout  with  electrically  op 
erated  machinery  • 

ROCHESTER,  Ml  XX.—  Bids  will  be  re- 
ceived i>y  the  Common  Council  of  the  citj 

Rochester,  Minn.,  mitil  April  2  for  con- 
struction of  a  hydroelectric  power  plant 
and  dam  on  the  south  fork  of  the  Zumbro 
River,  separate  bids  to  be  submitted  as 
tollows:  Kor  details  see  proposal  columns 
Hugh  U  Cooper  &  Company,  101  Park  Ave- 
nue, New  York.  X.  V..  are  consulting  enui- 
neers.  °         b 

ST  PAUL,  MINN.— Plans  have  been 
completed  by  the  Twin  City  Rapid  Transit 
Company  ot  Minneapolis  for  the  erection  of 
a  new  substation,  200  ft.  by  240  ft.,  in  St 
Paul.    tO    cost    about    $26,000. 

ST.  PAUL,  MIXX.— Franchises  have  been 
granted  to  the  Northern  States  Power 
Company,  206  South  La  Salle  Street,  Chi- 
cago, 111.,  to  supply  electricity  for  lamps 
and  motors  in  Heron  Lake,  Bingham  Lake 
and  Okabena. 

ALBIA,  IOWA.— The  Albia  Light  &  Rail- 
way c  ompany  is  rebuilding  its  entire  plant. 
Ralph  \\  .  Boyer  is  manager. 

REPUBLIC,  MO.— A  continuous  electric 
service  will  be  established  by  the  Republic 
Lighting  Company  in  April.  H.  L.  Penn- 
oyer  is  secretary. 

VERSAILLES,  MO.— Bonds  to  the 
amount  of  $6,000  have  been  voted  for  im- 
provements to  the  municipal  electric-light 
plant. 

HARVARD,  NEB.— The  installation  of  a 
I5~nP-,  ol1  engine  directly  connected  to  a 
~0-volt.  direct-current  generator,  is  under 
consideration  by  the  Harvard  Electric 
Company.     A.  W.  Person  is  manager. 

LOVELOCK,  NEB.— Preliminary  work 
has  begun  on  the  construction  of  a  hydro- 
electric power  plant  for  the  Nevada  "Val- 
leys 1  ower  Company  of  Lovelock  on  the 
Truckee  River,  a  short  distance  below 
\  ista,  where  about  2500  hp.  will  be  de- 
veloped. 

„  A<5fRA'  KAN— An  election  will  soon  be 
called  to  submit  to  the  voters  the  proposal 
to  establish  a  municipal  electric  light  plant 
to  the  voter. 

ch£&£2^£  SPRINGS,  KAN.-The  Bonner 
Springs  Electric  &  Manufacturing  Com- 
pany is  negotiating  with  the  city  of  De 
feoto  relative  to  furnishing  energy  in  bulk 
to  that  city.  J.  E.  Straus  is  manager  of 
the    electric   company. 

v,  SiR9N^PIi1  KAN.— At  an  election  to  be 
held  April  2  the  proposal  to  establish  a 
municipal  electric  light  plant  in  Bronson 
will  be  submitted  to  the  voters 

cTKF  tW-\TER-  KAN.-The  Kansas 
Gas  &  Electric  Company  of  Wichita  is  con- 
templating  extending  its  transmission  lines 
to  y\  lute  \t  ater  and  making  improvements 
to   the  local  plant. 
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AORICULT1  RAL  C<  LLEGE,  MISS  - 
■I  b}  \V.  II.  Smith. 
Ii  ui  ol  t  he  i  loa  rd  oi  Tru 
cultural  College,  until  March  24  for  con- 
struction of  addition  to  dormitory,  aeparate 
bids  to  be  submitted  on  plumbing,  i  ■ 
and  elect  i  leal  \\  Irlng      Plana  and  spi 

tlons    may    I I. fame, I    upon    ; Ilcation    tO 

Xa\  ler    \    Kra  mei .  consult  Ing  englneei   and 
architect,     Magnolia,     Miss.,     upon    d 
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'in. I. ham.  ARK.  The  B  A  A.  Mining 
'  'oin|..in>  of  '  ikmulgee  and  Qillham  Is  con- 
templating   the    construction    of    a    hydro- 

IC    plant. 
STEPHENS.     ARK.      The     installation     of 

an  electric-light  plant  In  Stephens  Is  under 
consideration.  J.  R.  Whaley  is  reported 
Intel  ested. 

BILLINGS,  OKLA  The  City  Council 
has  engaged  Mackintosh-Walton  Km 
Ing  Company,  1023  National  Bank  Build- 
ing, Oklahoma  City,  as  engineer  in  con- 
nection with  the  Installation  of  an  electric 
iic,ht  plant,  water-works  and  sewer  system, 
to  cost  about  $50,000'.  The  proposal  to  is- 
sue bonds  for  the  above  work  will  be  sub- 
mitted  to  the  voters. 

GRANDFIELD,  OKLA.— The  local  elec- 
tric-light plant  and  ice  factory,  own.. I  bj 
Maple  &  Green,  which  was  recently  de- 
signed by  fire,  it  is  reported,  will  be  re- 
built. 

MOUXTAIX  PARK,  OKLA.— The  city  of 
Mountain  Park  is  contemplateing  the  in- 
stallation  of  an   electric-lighting   system. 

OKLAHOMA  CITY,  OKLA.— The  Okla- 
homa Gas  &  Electric  Company  contem- 
plates extending  its  transmission  lines  to 
151  Reno  and   Enid. 

WEST  TULSA,  OLKA.— The  City  Council 
Will  soon  call  an  election  to  submit  to  the 
voters  the  proposal  to  issue  bonds  for  im- 
provements to  electric-lighting  system, 
construction  of  water  works  and  fire  pro- 
tection. 

COLUMBUS,  TEX.— A  franchise  has 
been  granted  to  E.  C.  Guilmartin,  manager 
of  the  Texas  Motor  Company,  to  construct 
and  operate  an  electric-light  plant  in  Co- 
lumbus. 

DENISON,  TEX.— It  is  announced  that 
as  soon  as  the  United  States  Bureau  of 
Indian  Affairs  approves  the  proposal  of 
the  Texas  Power  &  Light  Company  and 
the  Texas  Electric  Company  to  build  an 
electric  power  plant  on  the  north  bank  of 
the  Red  River  in  Oklahoma,  5  miles  north 
of  Denison,  construction  work  will  be 
started.  Authority  has  already  been  grant- 
ed by  the  State  of  Oklahoma. 

PANHANDLE  TEX.— The  City  Council 
is  considering  calling  a  special  election  for 
the  purpose  of  submitting  the  proposal  to 
issue  bonds  for  the  installation  of  a  munici- 
pal electric  plant  to  the  voters. 
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WATTS,  CAL.— Plans  are  being  consid- 
ered by  the  City  Trustees  for  the.  installa- 
tion of  an  ornamental  street-lighting  sys- 
tem, consisting  of  about  50  standards,  on 
Alain    Street. 

CASA  GRANDE,  ARIZ.— Contract  for  the 
installation  of  the  proposed  municipal  elec- 
tric-light plant  has  been  awarded  to  the 
Schweiter  Machine  Company  of  Tucson. 
at    about    $25,000. 

LIVINGSTON,  MONT.— The  City  Council 
is  considering  the  installation  of  a  new 
street-lighting  system.  The  Montana  Power 
Company  furnishes  electrical  service  in 
Livingston. 

OSWEGO,  MONT.— The  County  Commis- 
sioners have  adopted  a  resolution  author- 
izing the  town  of  Oswego  to  issue  bonds 
for  the  installation  of  an  electric-light  and 
power  plant.  The  cost  of  the  plant  is  esti- 
mated at  $8,500. 

COWLEY,  WYO.-The  Cowley  Electric 
Light  Company  is  contemplating  installing, 
in  the  near  future,  a  new  power  plant  to 
meet  the  increasing  demands  for  electrical 
service.  Natural  gas  will  be  used  for 
power.  C.  S.  Vaterlaus  is  owner  and  man- 
ager. 


Pacific  States 


Southern  States 


CHARLESTON,  S.  C— Bids  will  be  re- 
ceived by  Todd,  Simons  &  Todd,  archi- 
tects 63  Broad  Street,  Charleston,  until 
March  29  for  the  construction  of  a  four- 
story  hospital  building  complete;  also  for 
building  complete  except  heating,  plumb- 
ing, electric  wiring  and  elevators,  bids  for 
which  will  be  received  separately.  Plans 
and    specifications    may    be    obtained    upon 


SHELTON,  WASH.— Application  has 
been  made  to  the  Commissioners  of  Mason 
County  by  Frank  MacKean,  president  and 
manager  of  the  Mason  County  Power  Com- 
pany, for  a  franchise  to  erect  transmission 
lines  for  the  distribution  of  electricity 
from  a  power  plant  now  under  construction 
on  the  North  Fork  of  the  Snohomish  River 
near    Hoodsport    on    Hoods    Canal. 

PORTLAND,  ORE.— The  Citv  Council  has 
authorized  the  city  attorney  to  prepare  a 
charter  amendment  authorizing  an  issue 
of  $1,776,000  in  bonds  to  cover  the  cost  of 
establishment  of  a  municipal  electric  plant 
on  the  Bull  Run  reservation  to  supply  elec- 
tricity for  lighting  the  streets  and  public 
buildings. 

FRESNO,  CAL.— In  connection  with  the 
proposed  bond  issue  of  $4,500,000  of  the 
San  Joaquin  Light  &  Power  Corporation, 
the  immediate  issue  of  $1,000,000  will  be 
used  as  follows:  Increasing  the  output  of 
the  Kern  River  power  station  bv  about 
4000  kw. ;  construction  work  and  installa- 
tion at  power  house  No.  2  on  North  Fork 
River,  Madera  County;  extending  trans- 
mission and  distributing  lines,  installation 
of  new  transformer  stations,  new  meters 
and  other  equipment.  A.  G.  Wishon  of 
Fresno  is  general  manager. 


Canada 

EDMONTON,  ALTA  —  The  City  Council 
is  considering  improvements  and  altera- 
tions to  the  municipal  telephone  system, 
involving  an  expenditure  of  about  $38,899. 
W.  T.  Lowney  is  superintendent  of  tele- 
phone department. 

LETHBRIDGE,  ALTA.— The  purchase  of 
a  new  auxiliary  motor  for  the  turbo-gene- 
rator, to  cost  $7,000,  at  the  municipal  elec- 
tric-light plant  has  been  authorized  by  the 
City  Council. 

NELSON,  B.  C— The  City  Council  is  con- 
sidering the  installation  of  a  third  gener- 
ating unit  in  the   municipal  electric  plant. 

WIARTON,  ONT.— The  Town  Council  is 
negotiating  with  the  Ontario  Hydro-Elec- 
tric Power  Commission  for  the  installation 
of  an  electric  distributing  system. 

COATICOOK,  QUE.— The  construction  of 
a  power  plant,  including  power  house  and 
concrete  dam,  is  under  consideration  by 
Penman's,  Ltd.  A  180-hp.  turbine  to  be 
directly  connected  to  generator  will  be  in- 
stalled. T.  Pringle  &  Son,  Coristine  Build- 
ing,  are  engineers. 

DESCHAMBAULT,  QUE.— The  Portneuf 
Hydraulic  Company  contemplates  the  erec- 
tion of  5  or  10  miles  of  electric  transmis- 
sion lines  next  spring.  Henri  Pare  is  mana- 
ger. 

SWIFT  CURRENT,  SASK— Tenders,  it 
is  reported,  will  soon  be  asked  for  a  615-hp. 
oil  engine  for  the  city  electrical  depart- 
ment.    J.    N.    Calder   is   electrical   engineer. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  Panama  Canal,  Washington, 
D.  C,  until  March  31  for  furnishing  steel, 
galvanized  pipe,  boiler  tubes,  chain,  steel 
rolling  door,  brass  tubing,  trolleys,  geared 
blocks,  electroplating  apparatus,  turbine 
oil,  etc.  Blanks  and  information  relating 
to  this  circular  (No.  1130)  may  be  obtained 
from  the  above  office  or  the  offices  of  the 
assistant  purchasing  agents,  24  State 
Street,  New  York  City;  614  Whitney-Cen- 
tral Bui'ding,  New  Orleans,  La.,  and  Fort 
Mason,   San  Francisco,   Cal. 


March  17,  1917 


ELECTRICAL     WORLD 


543 


1,217,902.  Miner's  Blasting  Box;  Joseph 
S.  Beeneck,  Nanticoke,  Pa.  App.  filed 
Dec.   31,   1915.     Safety. 

1,217,924.  Connector;  Harry  A.  Douglas, 
Bronson,  Mich.  App.  filed  May  22,  1914. 
Employed  for  effecting  circuit  connec- 
tion between  the  lighting  bulbs  or  re- 
flecting lamps  and  the  source  of  current 
for  such  lamps. 

1,217,928.  Governor  Magnet;  Thomai 
Parmer,  Jr.,  New  York,  N.  Y.  App.  filed 
Sept.  5,  1913.  Device  for  opening  and 
closing  an  electric  circuit  containing  a 
governor   magnet   for   an    electric   switch. 

1,217,943.  Coil  Support;  Ole  M.  Hoist, 
Wilkinsburg,  Pa.  App.  filed  Dec.  28, 
1912.      For  field  coils. 

1,217,964.  Electrical  Contact  Device; 
Joseph  Frederick  Lamb,  New  Britain, 
Conn.  App.  filed  June  23,  1916.  Socket 
contact  device  suitable  for  use  with  cord 
connections. 

1,217,967.  Water  Heater  ;  Antonio  Lon- 
goria,  Cleveland,  Ohio.  App.  filed  July 
15,    1915.      Self-contained   unit. 

1,217,982.  Electric-Circuit  Controller; 
Will  C  Neahr,  Denver,  Col.  App.  filed 
Oct.  21,   1915.     Thermostatic  means. 

1,217,994.  Thermostat  for  Electric  Heat- 
ing and  Cooking  Apparatus  ;  Roderick 
J.  M.  Parke  and  Edward  D.  Brand, 
Toronto,  Ontario,  Canada.  App.  filed 
Dec.  19,  1913.     Easily  calibrated  and  set. 

1.218.015.  Method  and  System  of  Se- 
lective Character  Display  ;  John  P. 
Tarbox,  Washington,  D.  C.  App.  filed 
Feb.    2,    1914.     Flashing  signs. 

1.218.016.  Display-Registering  System  ; 
John  P.  Tarbox,  Buffalo,  N.  Y.  App.  filed 
Sept.    15,    1915.      Keyboard-operated   type. 

1,218,022.  Electric  Machine  ;  Reinhold 
H.  Wappler,  New  York,  N.  Y.  App.  filed 
Jan.  4,  1916.  For  developing  electrical 
currents  and  impulses  of  high  potential 
and  high  frequency,  and  particularly  to 
such  machines  adapted  for  therapeuti- 
cal purposes. 

1,218,026.  X-Ray  Tube;  Fred  A.  Wiggin, 
Lawrence,  Mass.  App.  filed  Oct.  5,  1916. 
Improvements  in  targets. 

1,218,035.  Telegraph  Sounder;  Roy  M. 
Allen,  East  Orange,  N.  J.  App.  filed 
Sept.  25,  1915.  Improved  electromagnetic 
structure. 

1,218,037.  Electric  Switch;  Harry  N. 
Alter,  Chicago,  111.  App.  filed  Jan.  17, 
1917.     Snap  switches. 

1,218,042.  Terminal  for  Electric  Fur- 
naces ;  Thaddeus  F.  Baily  and  Frank 
T.  Cope,  Alliance,  Ohio.  App.  filed  April 
27,  1915.  Prevent  the  electrode  from 
oxidizing  at  the  point  where  it  enters 
the  furnace. 

1,218,048.  Automatic  Selecting  Switch; 
John  G.  Blessing,  Chicago,  111.  App.  filed 
March  29,  1912.  Automatic  telephone 
system. 

1.218.058.  Electrtc  Furnace:  Frank  T. 
Cope,  Alliance,  Ohio.     App.  filed  April  27, 

1915.  Resistance  trough  is  so  located 
within  the  heating  chamber  that  air 
spaces  are  provided  around  the  trough 
allowing  the  air  to  circulate  around  the 
trough  for  the  purpose  of  preventing  ex- 
cessive overheating  of  the  same. 

1.218.059.  Selective  Oil-Break  Switch: 
Frank  T.  Cope,  Alliance,  Ohio.  App.  filed 
May  13,  1915.  For  use  in  raising  or  low- 
ering the  voltage  through  a  transformer. 

1.218.061.  Automatic  Safety  Device  ; 
David  F.  Crawford,  Pittsburgh,  Pa.  App. 
filed  Feb.    11,   1913.     Railway   service. 

1.218.062.  Electric  Switch  Suitable  for 
Use  in  Telegraphy  ;  Frederick  George 
Creed,  Croydon,  England.  App.  filed  Aug. 
24,  1914.  For  use  in  transmitting  sys- 
tems. 

1,218.076.  Commutator;  Alfred  C.  Gilbert, 
New    Haven,    Conn.      App.    filed    June    23, 

1916.  Armatures  of  toy  electric  motors, 
and  in  connection  with  reversing  switches 
for  such  motors. 

1,218,099.  Signaling  Device;  Ray  H.  Man- 
son,  Elyria,  Ohio.  App.  filed  Aug.  14, 
1911.  Employed  upon  self  propelled 
vehicles. 

;  1,218.106.  Electrical  Fuse  Connection: 
James  J.  Mullen,  St.  Louis,  Mo.  App.  filed 
March  16,  1915.     High  voltage. 

1,218,123.  Electric  Switching  Device; 
Melvin  L.  Severy,  Arlington  Heights, 
Mass.  App.  filed  July  8,  1913.  Circuit 
opening  and  closing  devices. 

1 1,218,151.  Electric  Induction  Furnace  ; 
Parvin  Wright,  Vancouver,  British  Colum- 
bia, Canada.  App.  filed  May  11,  1914. 
Continuous  in  its  operation  and  constant 
in  its  current  consumption. 
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1,218,162.  Portable  Light;  Edmund  H. 
Becker,  Washington,  D.  C.  App.  filed 
May  29,  1916.     Self  contained. 

1,218,165.  Telegraph  Typewriter;  Allen 
D.  Cardwell,  Brooklyn,  N.  Y.  App.  filed 
April  10,  1915.  May  be  operated  over  an 
ordinary  Morse  telegraph  line  or  any 
other  desired  circuit.. 

1,218,167.       Thermostat;  Harold    J.    Car- 

mody,    Brooklyn,    N.    Y.  App.    filed    Nov. 

16,    1915.      For    service  upon    automobile 
radiators. 

1,218,177.  Metallurgical  Process;  Wil- 
liam E.  Greenawalt,  Denver,  Col.  App. 
filed  Jan.  17,  1917.  Cheap  recovery  of 
copper  from  its  ores  with  a  simultaneous 
recovery  of  the  sulphur  combined  with 
the  copper  when  precipitated  as  the 
sulphid. 

1.218.181.  Insulator  Knob;  John  W. 
Homer,  Greencastle,  Pa.  App.  filed  Feb. 
24,  1915.  For  holding  together  the  two 
parts  of  a  porcelain   insulator  or  knob. 

1.218.182.  Telephony;  David  S.  Hulfish, 
Toronto,  Ontario,  Canada.  App.  filed 
Aug.  7,  1915.  Application  of  methods  and 
apparatus  for  telephone  exchanges. 

1,218,195.  System  for  Transmitting  Com- 
munications ;  Charles  V.  Logwood,  New 
York,  N.  Y.  App.  filed  Jan.  22,  1916. 
High-frequency  continuous  oscillating 
electrical   waves. 


1,218,216.     Connector 

1,218,198.  Alarm  Box;  Charles  A.  Mania, 
Jersey  City,  N.  J.  App.  filed  April  15, 
1915.     Receptacle  for  valuables. 

1,218,205.  Electrical  Resistance  Unit; 
Horace  N.  Packard,  Milwaukee,  Wis. 
App.  filed  July  29,  1913.  Electrical  re- 
sistance thermometers. 

1,218,216.  Connector;  Rudolf  Schmid,  Jr., 
West  Allis,  Wis.  App.  filed  May  17,  1912. 
Readily  assembled  and  taken  apart. 

1,218,221.  Fuse  Block;  Charles  H.  Smith, 
Chicago,  111.  App.  filed  July  21,  1913. 
Improved  means  for  constructing  the 
mounting  devices  for  holding  removable 
fuse   units. 

1,218,230.  Fire-Alarm  Box;  Anthony  C. 
Vanadia,  Flint,  Mich.  App.  filed  Aug. 
11,  1916.     Improvement. 

1.218.236.  Power-Driven  Tool;  Frank  J. 
Backschneider,  Cincinnati,  Ohio.  App. 
filed  Oct.  17,  1912.     Portable  electric  tools. 

1.218.237.  Method  and  Apparatus  for  De- 
termining the  Direction  of  a  Hertzian 
Lighthouse  ;  Andre  Blondel,  1'  a  r  i  s, 
Fiance.  App.  filed  Nov.  4,  1913.  New 
method  of  signaling. 

1.218.265.  Electric  Welding;  Otis  Allen 
Kenyon,  New  York,  N.  Y.  App.  filed  June 
28,  1916.     Improvements. 

1.218.266.  Electric  Welding;  Otis  Allen 
Kenyon,  New  York,  N.  Y.  App.  filed  June 
28,  1916.  Adjust  and  control  the  heating 
effect  of  the  arc  by  a  combination  of  a 
voltage  limitation  and  the  power  limita- 
tion. 

1.218.267.  Electric  Welding;  Otis  Allen 
Kenyon,  New  York,  N.  Y.  App.  filed  June 
28,   1916.     Improvements. 

1.218.268.  Electric  Welding  ;  Otis  Allen 
Kenyon,  New  York,  N.  Y.  App.  filed  June 
28,  1916.  Adjust  the  current  in  the  arc 
by  means  of  a  combination  of  resistances. 


1,218,269.  Electric  Welding;  Otis  Allen 
Kenyon,  New  fork,  N.  v.  App.  filed  June 
l's,  1916.     Improvements. 

1,218,274.    Quadruples;  Telegraphy;  Isidor 

[phia,   I  ■■>.     App.  filed  June 

'.'•,   1912.     Quadruplexing  lines   with  great 

capacity,  such,  for  Instance,  as  submarine 

(•allies. 

1,218,281.  Indicator;  -Max  O.  Kuhn  and 
Harold  C.  Shoolbread,  .Montreal,  Quebec, 
Canada.  App,  filed  Jan.  28,  L916.  .May 
be  mounted  upon  street  cars,  railway  cars 
Or   till:    like. 

1,218,299.  Gab  VALVE;  -Maximilian  J.  Mysz- 
ker,  Buffalo,  X.  Y.  App.  tiled  Oct  10, 
1911.  Sounding  an  alarm  when  the  gas 
pressure  is  reduced. 

1,218,324.  Sound-Producing  Device;  Mel- 
vin L.  Severy,  Arlington  Heights,  .Mass. 
App.  filed  Match  ■J.S,  1913.  Sonorous 
vibrations  are  produced  electromagnetical- 
ly  by  the  movement  of  phonograms  of 
magnetic  material  past  electromagnetic 
sound  producing  mechanism. 

1,218,329.  Retaining  Envelop  or  Cover 
for  Storage-Batter?  Electrodes  ;  Ed- 
ward W.  Smith  and  Edward  G.  Stein- 
metz,    Philadelphia,    Pa.      App.    filed   July 

I,  1911.     New   and   useful. 

1,218,341.  Electric  Oven  ;  Clarence  Truitt, 
Pomona,  Cal.  App.  filed  July  11,  1914. 
Loss  by  conduction  being  practically 
eliminated. 

1,218,397.  Electric  Chain-Welding  Ma- 
chine ;  Jacob  Ross  Grove,  York,  Pa. 
App.  filed  July  12,  1916.  Welded  by  com- 
pression or  by  compression  and  swaging. 

1,218,401.  Push  Switch;  Henry  G.  Hill- 
man,    New  York,   N.   Y.     App.   filed    Sept. 

II,  1916.  Contacts  have  a  straight  edge 
and  long  sliding  engagement  to  obviate 
the  effects  of  arcing. 

1,218,407.  Electrical  Appliance  for 
Panelboards  ;  Ralph  E.  Jones,  Syracuse, 
N.  Y.  App.  filed  June  23,  1914.  Push- 
button switch. 

1,218,413.  Quadruplex  Telegraphy;  Isidor 
Kitsee,  Philadelphia,  Pa.  App.  filed  Dec. 
30,  1916.  May  be  applied  to  overhead  as 
well  as   underground   lines. 

1,218,423.  Roentgen-Ray  Tube;  Julius  Ed- 
gar Lilienfeld,  Leipzig,  Germany.  App. 
filed  July   25,   1916.     Improvements. 

1,218,465.  Terminal  for  Resistance  Mem- 
bers and  Method  of  Producing  Same  ; 
Ludwig  Reichold,  Pittsfield,  Mass.  App. 
filed  Dec.  5,  1914.  Relates  to  electric 
heating   devices. 

1,218,475.  Electrical-Conductor  Connec- 
tor ;  Hugh  Douglas  Rothwell  and  Gordon 
Kribs,  Toronto,  Ontario,  Canada.  App. 
filed  March  25,  1916.  Means  for  posi- 
tively connecting  the  terminal  ends  of 
electrical  conductors  so  as  to  make  a  per- 
fect electrical  contact  between  the  parts. 

1,218,480.  Insulator;  John  Sayer,  Flag- 
staff, Ariz.  App.  filed  May  26,  1916.  For 
strengthening  or  reinforcing  various  forms 
of  fragile   insulators. 

1,218,485.  Socket  Piece  for  Electric 
Lamps  ;  Jason  C.  Stearns,  Worcester, 
Mass.  App.  filed  June  19,  1916.  For  use 
in  mounting  a  lamp  in  a  reflector  for  a 
motor  vehicle. 

1,218,509.  Arc  Lamp;  John  T.  Beechlyn, 
Lynn.  Mass.  App.  filed  May  S,  1912. 
Focusing  type. 

1,218,538.  Metering  Device  for  Electrical 
Distributing  Apparatus  ;  Evan  Evans, 
Berlin,  Germany,  App.  filed  Feb.  10,  1914. 
Electric  meter  operatively  connected  to 
the  secondary  winding  of  a  transformer 
for  registering  the  total  electric  energy 
supplied  to  the  transformer  at  any  and 
all  times,  whether  the  transformer  is 
loaded  or  not. 

1.218.552.  Switching  Device;  Edward  F. 
II. mull,  Chicago,  111.  App.  filed  March 
is,  1915.  Silent  call  wall  switches  for 
hospitals. 

1.218.553.  Fuse  Carrier;  William  A.  Har- 
vey, Scranton,  Pa.  App.  filed  Oct.  3,  1912. 
Plug  fuse. 

1,218,555.  Trolley  Wheel  Mounting; 
Henry  Holland.  Cleveland,  Ohio.  App. 
filed  Jan.   11,   1915.      Improvements. 

1,218,563.  Signaling  System  ;  Morton  L. 
Johnson,  Chicago,   111.     App.   filed  Dec.   4, 

1915.  For  use  in  a  department  store. 

1.218.570.  Miner's  Safety  Electric  Lamp; 
Richard  Koch.  Pittsburgh,  Pa.  App.  filed 
Aug.  17,  1916.  Impossible  for  the  work- 
men to  tamper  with   the  lamp. 

1.218.571.  Wire  Terminal;  Burton  L.  Law- 
ton,   Meriden,   Conn,     App.   filed  Feb.    25, 

1916.  Tubular  handle  into  the  open  end 
of  which  the  end  of  a  wire  is  inserted 
and  mounted  on  the  opposite  end  of  said 
handle  a  terminal  clip. 
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1,214,591  Antenna  for  Radio  Telbgr  im 
Stations;  Q  Reuthe,  Sayvllle,  N  \  \ i m • 
Bled  April  29,  1916  .  Issued  Feb.  6,  191  .". 
For  transmitting,  the  Bending  apparatus 
Is  connected  between  a  tall  antenna  struc- 
ture and  a  i"\\  counterpoise,  while  for 
Ivlng,  tiiv  Instruments  are  connected 
between  separate  portions  of  the  counter- 
poise, or  between  the  counterpoise  and 
earth.  Thus  the  tall  sending  antenna 
acts  ;is  a  screen  to  proteel  the  counter- 
poise from  charges,  and  the  counterpoise 
itself  Is  used,  either  in  whole  or  in  part, 
as  ihe  ground  connection  of  the  transmit- 
ter and  thr  antenna  connection  of  the 
receh  er. 

1,214,620.  Means  fob  Producing  Km 
i'ai.  Oscillations  with  the  Aid  of  an 
Ai  mi.iakv  Oscillation  Circuit-:  <;.  Von 
At. ,i  and  A  Meissner,  Berlin,  Germany. 
App.  tiled  Sept.  17,  1912;  issued  Feb.  6, 
ll'lT.  Control  of  the  spark  tone  or  spark 
operation  of  a  powerful  working  circuit 
by  impressing  high-frequency  oscillations. 
generated  in  a  separate  ignition  circuit, 
upon  the  main  working  circuit  itself.  The 
ignition  circuit  uses  comparatively  small 
power,  and  its  periods  of  operation  deter- 
mine the  time  of  sparking  in  the  main 
circuit,  thus  giving  control  for  Morse 
signaling,  or  alternatively,  enforced 
larity  of  spark  production  to  give  a  pure 
singing  tone  in  quenched-gap  operations 


Fig.   1 — Simpson's  Transmitter 

1,214,655.  Wireless  Telephone  Appara- 
TUS  :  B.  V.  Deitz,  Slingerland,  X.  Y.  App. 
filed  Oct  15,  1913;  issued  Feb.  6,  1917. 
A  crystal  detector  for  radio-telephony  or 
radio-telegraphy,  in  which  a  lump  of 
silicon  is  clamped  between  pieces  of  zinc 
oxide  and  chalcopyrite.  The  triple  crys- 
tal combination  is  said  to  form  a  minute 
voltaic  cell,  which  produces  a  direct  cur- 
rent when  radio-frequency  current  is 
applied   to  the   detector. 

1,216,538.  Means  for  Producing  Electri- 
cal Oscillations  ;  G.  G.  Arco  and  R.  M. 
Rendahl,  Berlin,  Germany.  App.  filed 
March  IS.  1909;  renewed  Jan.  8,  1917; 
issued  Feb.  20.  1917.  A  spark  gap  for 
radio-telegraphic  transmitters,  comprising 
one  or  more  short  gaps  between  elec- 
trodes having  high  heat  conductivity, 
such  as  silver  plates  having  parallel  faces. 
The  construction  described  is  that  com- 
monly known  as  the  "quenched  gap." 

1,216.615.  Apparatus  for  Producing  Pow- 
erful Electrical  Oscillations  ;  G. 
Seibt,  New  York.  N.  T.  App.  filed  Dec. 
27.  1909;  issued  Feb.  20,  1917.  A  spark 
transmitter  for  radio-telegraphy  or  radio- 
telephony,  in  which  the  Coupling  between 
primary  and  secondary  is  adjusted  to 
cause  a  rapid  decrease  of  the  primary- 
oscillations,  and  to  produce  substantially 
zero  value  of  current  amplitude  in  the 
primary  circuit  at  the  end  of  the  first 
beat  of  oscillations.  The  gap  cools  rapid- 
ly, and  therefore  the  primary  circuit  is 
opened  at  the  end  of  the  first  beat.     The 
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Notes  and  Comments  on  United  States 
Patents  on  Radio  Signaling  and  allied 
topics  issued   during  February,  1917. 


antenna  circuit  thereafter  oscillates  free- 
ly,      in       accordance       With       quenched-gap 

pract  ice. 

1.216.646.  Method  of  Producing  High- 
Frequency  Oscillatory  Currents;  J.  c. 

Armor,  Ingram.  1'a.  App  tiled  Oct.  14, 
1911:  issued  Feb.  20,  1917.  A  radio- 
frequencj  oscillator,  for  use  in  radio- 
telegraphy,  telephony,  etc.,  in  which 
radio-frequency  currents  are  produced  In 
a  condenser  circuit  by  impulses  from  a 
coupled  driving  circuit  which  contains  a 
short  spark  gap  having  a  high  velocitj 
fluid  jet  passing  between  ifs  electrodes. 
The  spark  gap  is  so  arranged  that  the 
currents  in  the  impulse,  circuit  are  uni- 
directional   or    dead-beat. 

1.216.647.  Means  for  Producing  High- 
Frequency  Oscillatory  Currents;  J.  C. 
Armor,   Brooklyn,   N.    Y.     App.   filed   Nov. 

23,  1911:  issued  Feb.  20,  1917.  Details 
of  a  spark  gap  for  testing  patent  1,216,- 
646,  One  form  comprises  a  pair  of  axial- 
ly  aligned  hollow  electrodes  spaced  apart 
to  form  a  narrow  annular  gap,  between 
the  edges  of  which  a  stream  of  insulating 
lluid  is  radially  projected. 

1,216,720.  Wireless  Telegraph  Transmit- 
ter of  the  Portable  Type  ;  M.  A.  Mul- 
rony,  Randwick,  Australia.  App.  filed 
Jan.  23,  1915  ;  issued  Feb.  20,  1917.  Uses 
a  small  rotary  transformer  of  the  in- 
ductor type,  giving  an  output  of  about 
200  watts  at  a  voltage  of  about  18,000, 
with  a  frequency  of  from  50  to  100 
cycles  per  second.  The  output  of  this 
small  transformer-alternator  is  applied  to 
a  spark  gap  and  radiating  oscillation  cir- 
cuit in  the  usual  way. 

1,217,483.  Transmitting  Apparatus  for 
Wireless  Telegraph  Stations  ;  T.  B. 
Miller,  Seattle,  Wash.  App.  filed  Aug. 
22,  1914:  issued  Feb.  27,  1917.  A  radio- 
telegraphic  sender  in  which  two  con- 
densers of  a  primary  oscillation  circuit 
are  charged  in  parallel,  through  needle 
gaps  and  choke  coils,  and  discharged  in 
series  at  radio-frequency.  The  object  is 
to  increase  the  efficiency  of  production 
of  radio-frequency  current  in  the  antenna. 

1.217.516.  Transmitting  Apparatus  for 
Wireless  Telegraph  Stations  ;  F.  G. 
Simpson,   Seattle,  Wash.      App.   filed  Nov. 

24,  1915:  issued  Feb.  27.  1917.  A  send- 
ing apparatus  for  radio-telegraphy,  in 
which  the  alternating-current  output  of  a 
power  transformer  is  rectified  by  the  use 
of  a  mercury'  valve,  and  the  rectified 
pulsations  applied  to  the  radio-frequency 
circuit  condenser  through  a  controlling 
resistance.  The  rate  of  charging  the 
condenser  is  determined  by  its  capacity 
and  the  resistance,  and  after  full  charge 
the  condenser  discharges  with  oscillations 
across  the  spark  gap.  Radio-frequency7 
oscillations  are  thus  set  up  in  the  an- 
tenna and  ground  circuit. 

1.217.517.  Radio-Telegraph  and  Tele- 
phone System  :  F.  G.  Simpson,  Seattle. 
Wash.  App.  filed  May  25.  1916  ;  issued 
Feb.  27.  1917.  A  transmitter  in  which 
the     antenna      is     connected     serially     to 


ground     through     an     inductance    a  nd    a 
condenser.       The     condenser     discharge] 

across    the    Spark    gap,    which 

between  ground  and  a   mode  ol   potential 

on    the    inductance    coil.       Thus    no    pol.n- 

tlal  exists   between   the   i  ol    thi 

spark    gap    while    oscillations    OCCUT    In    the 

aerial  circuit, 

talon 

Of  the  eleven  radio  patents  Issued  durinJ 
February,  1917.  all  but  two  are  on  Invenl 
tions  having  to  do  with  the  transmitting 
station.  Among  the  nine.  No.  i 
issued  to  .Messrs.  Arco  and  Kendahl,  an(] 
No.  1, 2 1  6, 6  1  5,  issued  to  Mr.  Seibt, 
extreme  interest  in  view  of  the  present-dal 
wide  application  of  the  so-called  "quenches 
spark"  method  of  transmitting.  Radio  en- 
gineers inter,  sled  in  this  particular  dev,  lop- 
ment  who  desire  to  read  over  these  twe 
specifications  in  full  can  secure  copies  frorr 
the  Patent  Office,  consequently  no  furthei 
digest  of  them  will  be  made  here. 
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Figs.   2  and   3 — Reuthe's  Combined 
Antenna  System 

Patent  No.  1,214,591,  issued  to  G.  Reuthe 
for  an  antenna  arrangement,  is  also  oni 
of  the  most  interesting  of  this  month'l 
group.  Fig.  2  is  reproduced  therefrom,  and 
shows  a  tall  vertical  antenna  1,  coupled  bj 
means  of  transformer  2  to  the  transmittinj 
apparatus.  At  the  base  of  the  transforms 
is  a  switch  8  which  alternately  connect! 
the  antenna  between  the  counterpois  3.  ant 
to  a  series  inductance  10,  capacity  11,  an« 
the  ground  9.  When  the  switch  is  in  it! 
vertical  position,  the  transmitter  may  tw 
used.  When  the  switch  arm  is  in  a  hort 
zontal  position,  the  large  antenna  is  con 
nected  to  ground  and  in  the  condition  use< 
for  receiving.  The  receiving  apparatus  ii 
not,  however,  coupled  to  the  inductance  10 
nor  is  the  main  antenna  1  used  for  receiv 
ing.  As  shown  in  Fig.  3,  a  portion  of  th« 
counterpoise,  such  as  the  wires  4,  4,  whicl 
are  supported  on  the  posts  6,  is  led  to  th< 
primary  of  the  receiving  tuner  13.  Th< 
other  terminal  of  the  receiving  primary  if 
grounded,  and  the  secondary  14  leads  t< 
the  oscillation  detector  system  as  usual 
Thus  a  portion  of  the  counterpoise  itsell 
is  used  as  the  receiving  antenna.  Bj 
means   of   inductance    10    and   condenser   13 
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Western  Water  Powers 

THE  Supreme  Court  has  just  rendered  a  decision 
affecting  the  use  of  public  lands  for  water-power 
purposes  which  settles,  in  favor"  of  the  government,  the 
contest  which  has  been  waged  for  several  years  past 
between  the  public  land  states  and  the  departments  in 
Washington  as  to  whether  or  not  the  congressional  act 
of  1866,  giving  rights-of-way  over  government  land  for 
the  use  of  water  for  beneficial  purposes,  has  been  re- 
pealed. A  number  of  the  public  land  states  intervened 
in  the  test  case  which  has  just  been  decided,  setting  up 
the  material  interest  of  the  public  land  states  in  the 
question  at  issue  and  claiming  that  under  the  congres- 
sional act  of  1866  the  holders  of  water  rights  under 
state  law  were  entitled  to  a  permanent  easement  over 
any  government  land  necessary  for  the  beneficial  use 
of  the  state's  waters. 

Contrary  to  the  popular  impression,  the  decision  of 
the  Supreme  Court  does  not  at  all  touch  the  question 
of  the  control  or  use  of  the  waters  of  any  state,  but 
merely  decides  that  the  so-called  act  of  1866  was,  by 
clear  implication,  repealed  by  the  congressional  act  of 
1896,  and  that  a  right-of-way  over  government  lands 
for  water  powers  cannot  be  obtained  except  under  the 
act  of  1896  and  subsequent  acts  covering  such  matters. 
Now  that  it  is  settled  that  the  act  of  1866  is  no  longer 
in  force  the  power  developments  in  the  public  land 
states  in  all  cases  where  the  use  of  government  land  is 
necessary  can  only  be  made  under  the  more  recent 
acts  of  Congress,  which  do  not  give  permanent  tenures 
and  compel  the  companies  using  rights-of-way  over 
government  lands  to  take  out  right-of-way  permits  or 
easements  and  to  pay  such  rental  charges  therefor  as 
the  federal  government  may  reasonably  demand.  In 
other  words,  until  there  is  further  legislation  the  effect 
of  this  decision  is  to  deny  fee  title  to  rights-of-way 
over  government  land  and  to  restrict  the  use  of  such 
rights-of-way  to  revocable  leases  or  easements  issued 
by  the  Department  of  Interior  or  Agriculture. 

During  the  past  session  the  administration  strongly 
favored  the  passing  of  new  laws  so  as  to  give  safe 
tenures  to  rights-of-way  over  government  land  for 
power  companies  operating  under  the  state  laws.  The 
present  federal  laws  on  this  subject  are  unworkable 
and  the  growth  of  the  public  land  states  is  greatly  re- 
tarded hy  their  application,  and  it  is  the  hope  that  these 
laws  will  soon  be  changed  so  as  to  make  it  practicable 
for  Western  power  companies  to  obtain  safe  tenures  to 
rights-of-way  over  government  lands. 

The  far  Western  states  need  and  must  have  hydro- 
electric power.  Coal  as  a  fuel  is  virtually  unknown  to 
them,  and  oil  is  now  so  costly  that  steam  raised  by  this 


means  cannot  compete  with  water  power.  The  public 
wants  and  should  have  cheap  electricity,  and  cheap  elec- 
tricity in  all  Pacific  Coast  States  means  hydroelectric 
energy. 


Are  We  Doing  Our  Duty? 

IT  is  our  duty  as  business  men  that  Mr.  Hurley  meant 
when  he  discussed  the  question  before  the  Associated 
Manufacturers  of  Electrical  Supplies.  As  business  men 
we  admit  an  obligation  toward  business.  Not  merely 
to  draw  salary  or  profits,  but  to  realize  that  there  is,  as 
he  said,  a  statesmanship  of  business.  Most  people  ex- 
press contempt  for  their  public  representatives,  yet  they 
give  power  to  men  whom  they  afterward  regard  as  mis- 
representatives.  Or  if  they  do  not  by  voluntary  vote 
give  the  power  they  do  not  by  vote,  interest  and  effort 
withhold  the  power  which  they  say  ought  not  to  be 
given.  In  general,  the  cheerful  attitude  which  Mr.  Hur- 
ley would  have  business  take  is  that  there  are  good  men 
on  both  sides  of  the  fence.  In  co-operation  they  will 
get  results.  The  representatives  are  holding  office. 
They  are  the  "ins."  They  are  in  a  position  to  do  what 
the  "outs"  cannot  do.  But  if  those  who  are  outside  will 
explain  their  point  of  view  to  the  chosen  leaders  there 
cannot  be  afterward  a  claim  by  the  leaders  that  they  did 
not  know  what  they  were  doing.  An  eleventh-hour  tele- 
gram does  not  meet  the  need.  Much  of  the  mischievous 
legislation  of  recent  years  has  gone  upon  the  statute 
books  precisely  because  some  one  did  not  know  what  he 
was  doing.  A  positive,  not  a  passive,  attitude  is  a  right 
as  well  as  a  duty. 


What  Co-operation  Does 

IF  the  manufacturer  of  supplies  had  been  told  four 
years  ago  that  he  would  have  in  1917  a  strong,  effec- 
tive, growing  co-operative  organization  serving  his  part 
of  the  industry  alone  he  would  not  have  believed  it.  The 
record  of  the  Associated  Manufacturers  of  Electrical 
Supplies  is  unique.  The  conception  of  it  which  joined 
the  founders  together  was  able  and  far-sighted,  the  exe- 
cution and  evolution  of  time  have  brought  it  to  great 
usefulness.  The  general  officers,  Messrs.  Sheppard, 
Debevoise  and  Dustin,  have  consistently  developed  a 
broad,  liberal,  exact  plan  for  welding  the  interests  in 
legal  co-operation.  Behind  them  have  been  the  mem- 
bers, meeting  on  common  ground  to  discuss  common 
problems.  Differences  have  been  swept  aside  in  the 
larger  aim.  Small  contentious  points  gave  way  before 
the  strong  purpose  which  underlies  the  organization. 
There  is  a  spirit  of  mutual  helpfulness,  of  willingness  to 
yield  something  for  the  attainment  of  a  great  end. 
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Coal  Economy 

WHEN  .1  commoditj  stays  at  a  fixed  price,  our  con 
sumption  of  it  at  a  normal  rate  is  ■  routine  tnal 
ter ;  when  t  he  pi  goring  height,  we 

(■(unit  the  cost,  we  look  for  economies,  we  think  ahead  to 
what  it  means  in  future  operation.    Copper,  general 
ing  apparatus  and  coal  arc  possibilities  of  revolutionary 
character.    Copper  is  indestructible,  apparatus  lias  long 
life,  bul  coal  consumed  is  gone  forever,     We  optimis 

ticalb    assert    that    coal    is    foolishly    and    imw  arrant  odly 

high,  but  the  prudent  inner  voice  tells  us  that  here  Is  a 
mighty  issue  which  Is  worthy  of  our  besl  and  clearest 

thinking.      The  man   who  does   not    agree  with   US  over- 
looked the  very  interesting  figures  which  Mr.  Gilchrisl 

gave  in  an  interview  published  in  the  issue  of  March  10, 
L917. 

Seven  thousand  tons  a  day  is  the  coal  consumption 
of  the  great  Commonwealth  system  of  Chicago.  It 
doubles  every  four  years;  glance  onward  to  H)2(.)  and 
think  a  moment  of  the  estimated  daily  requirement  of 
56,000  tons  for  this  one  public  servant.  To-day  the  real 
conservationist  is  not  popular;  his  day  will  be  in  a  later 
year.  The  question  that  the  public  will  ask  then  is 
whether  exhaustible  coal  resources  are  being  conserved. 
From  the  central  station  industry  the  answer  will  be  a 
loud,  proud  "yes."  First,  because  the  facts  of  high 
price  and  shortage  will  mean  redoubled  effort  to  attain 
economy  in  coal-burning  apparatus.  Second,  for  the 
reason  that  the  central  station,  by  virtue  of  its  produc- 
tion on  a  large  scale  and  low  cost  of  distribution  of 
power,  is  the  most  economical  agency.  It  stands  for, 
embodies  and  practices  conservation. 


the  standardization  of  electrically  equipped 
furniture  will  probablj  be  a  rather  slow  job,  much  more 
than  Is  now  common  ought  t<»  be  done  In  the  way  of 
pedal  furnitun  fixtures.  If  designed  In  light  and  effl 
i  lent  form  furniture  fixture!  ought  to  And  a  very  wide 
field  of  usefulness  In  giving  greater  convenience  to  the 
utilization  of  cicctnc  lighl  m  ordinary  living  room 


Electrically  Equipped  Furniture 

AMONG  the  many  interesting  pieces  of  work  under- 
taken under  the  auspices  of  the  N.  E.  L.  A.  is  a 
campaign  directed  toward  the  encouragement  of  elec- 
trically equipped  furniture.  At  present  this  is  rarely 
seen  outside  the  high-class  hotels  in  which  it  is  not  in- 
frequent to  find  dressing  tables,  bureaus,  beds  and  other 
pieces  of  furniture  fitted  with  electric  lamps  and  other 
connections  ready  to  be  plugged  in  to  any  convenient 
baseboard  outlet.  It  is  a  matter  of  common  experience 
that  in  furnishing  a  room  it  is  quite  usually  found  that 
the  architect,  being  obsessed  with  some  notion  of  sym- 
metry, or  entirely  negligent  of  the  proper  use  to  which 
the  room  is  to  be  put,  has  caused  his  fourth  acting  sub- 
assistant  draftsman  to  locate  outlets  where  they  are  of 
the  minimum  possible  service. 

By  mounting  the  furniture  itself  with  electrical  equip- 
ment located  in  exactly  the  proper  place  and  with  con- 
nections to  be  plugged  in  to  a  baseboard  or  lighting 
circuit  these  particular  difficulties  can  be  avoided.  The 
cost  of  electrical  equipment  for  furniture  when  it  once 
becomes  reasonably  common  is  so  slight  as  perhaps 
even  to  result  in  ultimate  economy  by  the  abolition  of 
unnecessary'  and  useless  fixtures  elsewhere.  And  the 
result  upon  the  whole  should  have  favorable  effect  on 
the  cost  of  wiring.    Incidentally,  we  might  add  that  in- 


Electrical  Equipment  of  Coal  Mines 

AVERY  instructive  paper  bj  Mr.  Weber  in  the  cur- 
rent issue  deals  with  the  practical  results  of  sub- 
stituting complete  elect  lie  equ  ipment.  lor  the  old  shaft 
power  plant  in  coal  mining  operations.  The  data  given 
are  doubly  interesting  inasmuch  as  they  give  the  re- 
ii Its  of  an  actual  change  from  the  older  to  the  newer 
drive.  The  initial  state  of  things  was  the  usual  dis- 
tribution of  compressed  air  for  mining  tools  and  equip- 
ment and  a  mechanical  haulage  plant  for  the  coal  cars. 
Besides  the  central  power  plant  thus  constituted  steam 
engines  were  in  use  elsewhere  for  crushing,  hoisting, 
loading  and  ventilation.  In  the  particular  case  de- 
scribed the  actual  expense  for  material  and  labor,  apart 
from  all  overhead  charges,  rose  to  more  than  $7,500  a 
month.  The  first  stage  of  rejuvenation  of  this  old- 
fashioned  plant  did  not  include  the  electrification  of  the 
haulage  plant,  which  subsequently  proved  to  be  a  rather 
important  matter.  Leaving  this  out  there  were  still  a 
very  material  saving  in  operating  electrically,  both  in 
the  reduction  of  labor  and  in  the  cost  of  the  coal  con- 
sumed, although  this  latter  was  estimated  on  a  basis  of 
only  about  $1  a  ton.  A  detailed  study  of  an  electric 
haulage  plant,  which  has  not  yet  been  installed,  showed 
a  saving  due  to  it  alone  of  more  than  $1,000  a  month. 
Incidentally,  an  opportunity  was  given  in  this  plant  of 
comparing  the  cost  of  a  small  electrically  operated  mine 
with  the  older  equipment.  The  result  was  an  advantage 
in  coal  consumption  of  more  than  400  per  cent  and  in 
power  plant  labor  expense  of  40  per  cent.  The  total 
expense  for  energy  in  the  electrically  operated  mine  was 
less  than  one-third  that  on  the  older  system. 

The  comparison  brought  out,  however,  some  of  the 
weaker  points  in  the  electrical  equipment  which  design- 
ers and  inventors  should  bear  in  mind.  The  conditions 
in  this  particular  case  forbade  the  use  of  chain  cutters, 
so  that  electrically-driven  coal  punching  machines  and 
rock  drills  had  to  be  used  in  the  mine.  It  turned  out  on 
investigation  that  with  the  electric  drive  the  machine 
operator  could  not  do  quite  as  much  work  as  with  the 
air-driven  machines,  in  spite  of  the  fact  that  the  total 
expense  of  operation  was  lower  with  the  electric  system. 
The  electric  pick  is  a  relatively  light  machine  with  a 
fixed  stroke  which  very  considerably  lessened  the  speed 
of  feeding,  there  being  no  automatic  adjustment  of  the 
stroke  length.  On  the  other  hand,  the  electric  rock 
drill  proved  to  be  less  convenient  to  set  up  and  move 
around  than  the  air  drill,  and  Mr.  Weber  makes  a 
plea  for  the  oscillating  type  of  drill.  The  efficiency  of 
the  latter  need  not  be  cause  for  worry  in  view  of  the 
performance  of  the  average  air  drill.    On  the  whole,  the 
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discussion  shows  very  plainly  the  large  general  econo- 
mies to  be  reached  by  the  use  of  electric  drive  and  inci- 
dentally points  the  moral  that  when  there  is  to  be  a 
change  in  the  motive  power  system,  it  should  be  made 
at  once  and  completely  rather  than  piecemeal  and  with 
hesitation.  It  should  be  added  that  in  this  instance  the 
electrical  energy  was  purchased  at  a  low  price,  1  cent 
per  kilowatt-hour  a  figure  which,  however,  can  be 
matched  in  a  case  of  many  large  consumers  situated  on 
transmission  systems. 


Testing  Automobile  Engines  Electrically 

THE  use  of  the  generator  for  engine  testing  is  in 
itself  an  old  device,  yet  our  readers  will  find  in  the 
account  of  the  testing  room  of  the  Willys-Overland  Com- 
pany much  that  is  of  novelty  in  the  technical  applica- 
tions of  this  familiar  process.  The  point  of  the  matter 
is  that  an  automobile  engine  has  to  be  subjected  to  sev- 
eral testing  processes  before  it  is  finally  installed.  To 
begin  with,  the  engine  must,  so  to  speak,  be  licked  into 
running  shape  mechanically  in  order  to  secure  the  best 
running  conditions.  No  matter  how  carefully  the  parts 
of  the  machine  and  the  engine  are  assembled,  friction 
at  the  first  turn-over  is  a  somewhat  serious  matter,  and 
the  machine  must  be  settled  to  its  bearings  before  it  is 
given  its  formal  load  test.  Then  it  is  ready  to  operate 
at  its  various  running  speeds  with  a  full  connected  load. 
As  a  result  of  this  double  requirement  the  testing  room 
here  described  is  fitted  for  operation  of  the  engines  by 
the  electric  machines  as  motors,  and  for  the  reverse 
process,  the  first  requiring  energy  from  the  lines,  the 
second  turning  it  back  into  them.  It  is  worth  noting 
that  the  direct  current  machines  proved  most  advan- 
tageous for  the  work  on  account  of  the  speed  variation 
required. 

In  the  testing  process  the  first  step  is  to  mount  the 
engine  on  the  testing  block  with  the  help  of  a  motor- 
operated  hoist,  and  then  to  work  the  electric  machine  as 
a  motor  with  all  the  armature  resistance  out,  to  drive 
that  engine  at  500  r.p.m.  merely  as  a  mechanical  load. 
This  ordinarily  overloads  the  driving  motor  by  some 
300  per  cent  for  a  very  brief  period,  say  from  one  to 
three  minutes,  at  the  end  of  which  time  the  engine  is 
down  to  business  and  the  load  drops  to  normal.  Then 
follows. a  half-hour  run  at  the  same  speed  with  a  fur- 
ther decrease  of  load  to  about  20  per  cent  of  its  full 


value.  At  this  point  the  speed  is  still  further  increased 
to  700  or  800  r.p.m.,  at  which  it  is  kept  for  an  hour  to 
an  hour  and  a  half,  until  the  engine  is  fairly  down  to 
its  proper  friction  load.  Following  this  the  operation  is 
reversed.  The  engine  is  set  in  operation  of  its  proper 
function,  driving  the  electric  machine  as  a  generator 
and  pumping  energy  back  into  the  line.  Next  it  is 
throttled,  for  from  half  an  hour  to  an  hour,  to  about  half 
load  on  the  generator,  then  the  speed  is  sent  up  to  full 
load  for  an  hour.  By  this  duplicate  process  it  is  made 
certain  that  the  engine  is  fully  down  to  its  normal  per- 
formance before  it  is  assembled  in  the  car,  and  the  load 
of  some  of  the  engines  is  utilized  to  supply  mechanical 
power  for  breaking  the  others  to  their  bearings. 

The  operation  is  facilitated  by  several  highly  in- 
genious switching  appliances.  In  the  first  place  the  re- 
sistance in  the  armature  circuit,  which  is  cut  into  at 
the  initial  running  speed,  is  utilized  in  the  shunt-field 
circuit  for  increasing  the  speed  in  the  latter  part  of  the 
power  run.  By  using  duplicate  circuit  breakers,  one 
set  high,  to  protect  against  short-circuits,  and  the 
other  set  at  a  moderate  overload,  it  is  necessary  for  the 
testing  operator  to  hold  in  the  latter  circuit  breaker 
during  the  period  of  severe  overload  when  the  static 
friction  of  the  engine  is  being  worked  off  and  thuis  stay 
vigorously  on  his  job.  Associated  with  these  breakers, 
too,  is  an  automatic  cut  off  for  the  engine  magneto,  so 
that  if  the  electric  load  goes  off  the  engine  is  automati- 
cally stopped.  The  great  practical  advantage  of  this 
ingenious  testing  system  is  not  only  to  save  power, 
owing  to  the  double  use  of  machines,  but  particularly 
in  the  rapidity  and  facility  in  which  the  tests  can  be 
executed.  The  working  is  much  steadier  than  with  a 
brake  equipment.  The  output  of  the  testing  room  can 
be  doubled  and  the  quietness  of  the  operation  resulting 
from  the  abolition  of  belts  and  brakes  gives  the  testers 
a  much  better  opportunity  to  watch  for  any  lack  of  pre- 
cision in  the  working  of  the  engine.  From  the  great 
simplicity  of  the  system  it  has  turned  out  that  the  test- 
ing costs  also  are  greatly  reduced.  A  similar  testing 
equipment  has  been  installed  in  another  factory  and 
with  like  favorable  results.  For  low  cost  of  installation 
and  operation  coupled  with  great  working  efficiency  the 
electrical  testing  machine  seems  thoroughly  to  have 
made  good,  and  its  advantages  ought  to  appeal  to  all 
other  automobile  companies  which  have  similar  testing 
problems  to  face. 
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EXT  week  an  article  will  appear,      The   Coming   IsSUeS     will  contain  the  statistics  gathered  every 
dealing  with  the  electrical  features      iiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifliiiuiiiiiiuiiiiiuiiniiiiniimHiiiii     year  by  the  Electrical  World,  showing 


of  a  New  England  cotton  mill,  in  which  reasons 
will  be  given  for  selecting  certain  equipment  and  ar- 
rangements instead  of  others.  The  second  section  of 
Prof.  Alfred  Still's  articles  on  design  of  high-tension 
transformer  insulation  will  also  be  presented  in  that 
number.  In  the  first  issue  of  April,  which  is  the  pub- 
lic policy  number,  there  will  be  published  articles  show- 
ing the  trend  of  court  and  commission  decisions  on 
utility  questions.  The  regular  monthly  compilation  of 
central  station  earnings  and  energy  output  will  also 
appear  in  that  issue.     In  addition  the  April  7  number 


the  output,  peak  load  and  time  of  peak  on  the  largest 
generating  systems  in  America  for  the  year  1916.  For 
the  sake  of  comparison  similar  data  where  available 
for  1915  will  be  given  for  each  company  so  as  to  show 
the  extent  of  the  growth  during  the  year.  Every  gen- 
erating system  having  an  output  of  100,000,000  kw-  hrs. 
and  over  will  be  included.  Subjects  of  interest  to  suition 
and  operating  engineers  will  be  discussed  in  the  second 
issue  of  April.  The  Electrical  World  for  April  21 
will  take  up  methods  of  making  direct-current  network 
calculations  and  effects  of  adding  new  conductors. 
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Should  Central  Stations  Wire  Houses? 


A  General  Discussion  of  This  Question  Through  the  Medium  of  Letters  from  a  Number  of 

Central   Stations,   of   Which   Some   Do  and   Others   Do   Not 

Maintain   a   Wiring   Department 

I:-,  i;  \ki,  E.  Whitehobne 


/S  there  any  justification  for  a  central  station  wiring 
departments    Some  say  "yes";  tome  ea/y  "no."    Who 
is  right  according  to  the  best  experiencet 

The  fact  thai  so  many  central  station  compauii  s  still 
continue  to  icire  houses  in  competition  with  local  con- 
tractors shows  that  this  is  still  a  mooted  question.  Many 
are  doing   wiring   because   they  evidently  consider   it 

profitable  or  utccssury;    while   many  others  hare  aban- 
doned the  practice  as  fundamentally  tvrong. 

Should  the  central  station  operate  a  tviri»</  depart- 
ment? Does  it  do  more  haim  than  good,  through 
alienating  the  good  will  of  the  contractor?  It  is  an  im- 
portant issue  and  the  diverse  opinion  and  experience 
cit i  d  in  this  article  is  more  than  interesting.  It  is  worth 
a  little  careful  study. — THE  EDITORS. 

SOME  time  ago  the  writer  sent  letters  to  a  large 
number  of  central  stations,  widely  scattered  over  the 
states,  and  differing  no  less  in  size  of  city  served 
than  in  the  general  conditions  encountered.  He  put  the 
problem,  "Is  is  good  for  the  central  station  to  maintain 
a  wiring  department?"  and  received  a  very  large  num- 
ber of  replies  in  which  opinion  differed  all  the  way  from 
yes  to  no,  and  men  gave  evidence  to  prove  that  they  were 
right.  It  is  interesting  to  see  how  attitude  has  grown 
out  of  local  experience  and  how  the  local  experience  has 
been  induced  by  conditions,  that  repeat  themselves  so 
generally  throughout  the  industry.  These  letters  seem 
to  offer  much  good  counsel  and  the  writer  will  briefly 
quote  from  those  that  carry  such  suggestions — withhold- 
ing the  names  to  avoid  causing  any  feeling  locally. 

"It  Brings  More  Business" 

The  advocates  of  central  station  wiring  are  very 
definite  in  their  reasons.  "We  believe  we  are  justified 
in  having  a  wiring  department,"  says  an  Indiana  com- 
pany. "Before  we  established  this  department  there 
were  very  few  new  houses  wired,  and  as  for  old  houses 
they  were  at  a  minimum  which  was  entirely  due  to  the 
fact  that  the  contractors,  having  no  competition,  ex- 
acted exorbitant  prices  for  the  work.  Since  establishing 
this  department  every  new  home  has  been  wired  com- 
plete and  the  number  of  old  houses  wired  has  been  very 
satisfactory." 

A  Wisconsin  company  writes:  "In  our  judgment,  we 
should  go  after  this  business  energetically,  and  maintain 
an  organization  to  that  end  for  the  same  reason  that  in 
the  operation  of  our  gas  department  we  solicit  house 
piping  work  in  competition  with  the  plumbers.  Pos- 
sibly some  little  feeling  is  stirred  up  in  connection  with 
central  stations  and  gas  departments  doing  this  class  of 
work,  but  still  the  utility  is  held  responsible  for  the  re- 
sults at  all  events,  and  for  that  reason,  if  for  no  other, 
should  handle  this  business." 

Another  Western  man  believes  that  central  station 
wiring  is  essential  until  the  territory  is  well  saturated, 
but  not  beyond  that  point.  He  says :  "The  central  sta- 
tion should  maintain  house-wiring  departments  and  do 
the  work  as  reasonably  as  possible  until  the  connected 
load  is  developed  and  a  very  large  majority  of  the  old 
houses  on  the  lines  are  wired  up.  I  have  in  mind  one 
town  where  we  were  forced  to  do  house  wiring.  The 
contractors  had  maintained  a  very  high  price  for  such 


work  and,  repeated  efforts  on  my  part  to  have  their 
duct-  these  prices  being  unavailing,  it  forced  us  into  the 
house-wiring  game.     Up  to  thai   time  about  the  only 
thing  that  was  being  connected  to  our  lines  were  new 

houses.  We  established  a  house-wiring  department,  wir- 
ing houses  at  a  small  cost,  our  per  cent  of  profit  being 
from  15  to  20.  In  two  years  we  had  wired  and  con- 
nected to  our  lines  more  than  600  houses  in  a  town  of 
approximately  1000  people.  On  the  other  hand,  I  could 
name  several  other  towns  under  my  jurisdiction  where 
we  do  not  wire  houses  and  the  matter  is  handled  en- 
tirely by  the  contractors,  where  the  development  is  very, 
very  slow.  Therefore  I  am  very  much  in  favor  of  the 
central  station  maintaining  a  house-wiring  department 
and  doing  the  work  as  reasonably  as  possible  up  to  the 
point  where  the  lines  are  fairly  well  saturated.  After 
that  point  is  reached  I  believe  the  wiring  game  should 
be  dropped  by  the  central  stations  and  given  to  the 
contractors." 

The  Time  to  Start? 

In  almost  contradiction  to  this  view,  however,  is  the 
argument  in  a  letter  from  a  general  manager  who  oper- 
ates a  chain  of  properties  in  a  state  a  little  farther  west. 
He  says:  "As  long  as  conditions  in  this  town,  or  any 
other,  as  regards  the  saturation  point  of  electric  light 
users,  are  as  at  present,  I  believe  a  company  can  get 
along  quite  as  well  in  the  matter  of  increasing  its  num- 
ber of  customers  without  being  in  the  wiring  business 
as  it  could  if  it  did  maintain  a  wiring  department. 
Whenever  such  a  point  is  reached,  however,  where  new 
customers  are  difficult  to  get  the  entire  matter  hinges 
on  the  prospect's  being  able  to  get  his  wiring  done  at 
a  low  price.  Then  there  is  nothing  for  a  company  to  do 
but  to  embark  in  the  business,  since  an  electric  lighting 
company  is  the  only  person  or  corporation  that  can  af- 
ford to  do  wiring  without  charging  a  percentage  to 
cover  all  overhead  in  connection  with  the  wiring  busi- 
ness, and  to  make  only  a  small  per  cent  on  the  capital 
tied  up  in  stock  of  supplies." 

In  other  words,  this  man  would  wait  until  his  lines 
are  loaded,  while  the  previous  manager  contended  that 
at  this  point  central  station  wiring  becomes  no  longer 
necessary.  Each  bases  his  opinion  on  the  experience  he 
has  personally  met — which  is  evidence  enough  that  it  is 
well  to  know  the  other  fellow's  views. 

An  entirely  different  reason  follows  the  testimony  of 
another  medium-sized  Western  city.  "In  our  situation," 
writes  this  commercial  agent,  "we  consider  it  both 
profitable  and  necessary  to  continue  this  department. 
There  are  a  large  number  of  small,  one-story  houses 
here  which  are  occupied  mostly  by  the  foreign  element, 
and  we  have  put  a  flat  rate  into  effect  which  enables  our 
salesmen  to  quote  prices  for  wiring  these  houses  with- 
out first  getting  an  estimate.  The  average  price  of 
wiring  a  house  of  this  character  amounts  to  $16  (ex- 
cluding fixtures)  and  it  has  been  our  experience  that  the 
local  contractor  will  not  try  to  get  this  business  for  the 
reason  that  there  is  not  sufficient  profit  to  pay  him  to 
spend  any  time  in  promoting  the  sale. 

"Our  increase  in  meters  last  year  amounted  to  about 
700,  and  of  this  increase  we  estimate  that  fully  150 
meters  were  secured  from  the  small  houses  tenanted 
mostly  by  the  foreign  element.     If  we  were  to  discon- 
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tinue  house  wiring  I  estimate  we  would  lose  at  least  100 
new  consumers  per  year.  Therefore,  although  we  do 
compete  with  the  local  contractors,  it  is  a  fair  competi- 
tion and  there  exists  the  best  of  feeling  between  the 
contractors  and  the  company." 

Protect  the  Standard  of  Work 

This  same  situation  affects  a  good  many  cities  and 
seems  to  have  caused  the  institution  of  a  large  number 
of  central  station  wiring  departments,  while  in  some 
cases  the  active  competition  of  the 
gas  company  is  given  as  the  rea- 
son.   But  by  far  the  most  numer- 
ous   among   these   letters    is    the 
statement  that  the  central  station 
competition  protects  the  standard 
of  the  work  done  in  that  town.    It 
is  well  expressed  by  one  manager 
this  way: 

"We  believe  there  is  justifica- 
tion for  the  central  station  wiring 
department  because  it  insures 
wiring  installations  at  a  cost  not 
excessive.  We  bid  on  all  wiring 
jobs,  but  are  not  disappointed 
when  outside  men  secure  the  con- 
tract. In  this  way  we  can  give 
our  personal  attention  to  a  great 
many  cases  where  the  installation 
would  not  be  properly  made  ex- 
cept for  the  supervising  jurisdic- 
tion exercised  by  bidding  on  each  wiring  job.  There 
is  no  hard  feeling  between  the  wiring  contractors 
and  ourselves.  They  know  we  will  not  underbid  them  to 
secure  the  job  and  we  do  no  wiring  except  at  a  price 
that  justified  us  in  doing  the  work." 

But  in  a  Kansas  city,  apparently  they  have  found  a 
way  to  bring  about  the  same  desired  result  on  another 
basis,  and  the  sales  manager  writes :  "It  is  my  opinion 
that  this  business  should  all  be  turned  over  to  the  con- 
tractors, providing  they  are  members  of  a  contractor's 
association,  and  are  recognized  as  able  to  do  the  proper 
kind  of  work.  We  have  tried  both  systems  in  the  vari- 
ous companies  with  which  I  have  been  connected  in  the 
past  four  years,  and  there  is  only  one  successful  plan, 
and  that  is  to  co-operate  with  the  contractors,  providing 
they  are  desirous  of  working  with  the  central  station. 
We  find  that  we  cannot  depend  on  them  to  sell  or  push 
the  sale  of  appliances,  but  we  derive  considerable  bene- 
fit from  turning  over  all  wiring  business  to  them,  and 
carrying  the  accounts." 

This  letter  points  the  value  of  co-operation  with  the 
contractors,  and  a  further  argument  on  the  point  is  well 
put  by  a  manager  in  Arkansas.  He  says :  "My  experi- 
ence teaches  me  that  it  is  absurd  for  a  central  station 
to  do  wiring,  for  the  central  station  can  co-operate  with 
contractors,  and  thus  insure  that  only  a  reasonable 
profit  be  earned  and  first-class  work  done.  And  there 
are  many  advantages  in  having  good,  live  contractors  in 
the  field,  for  more  business  will  be  secured  and  a  live 
contractor  is  practically  as  good  as,  and  sometimes  bet- 
ter than,  a  salesman  employed  by  the  central  station.  If 
you  encourage  him  he  will  certainly  get  the  business." 

"Offends  the  Public" 

The  bad  influence  on  public  opinion  of  a  lack  of  har- 
mony in  the  local  electrical  family  is  dwelt  upon  by 
many  companies  in  discussing  this  question.  For  in- 
stance, this  from  North  Carolina :  "I  know  it  is  a  fact," 
says  this  general  manager,  "that  some  enterprising  cen- 
tral stations  do  house  wiring  in  competition  with  local 
contractors  and  justify  their  action  by  claiming  that  it 
means  a  greater  increase  in  business  to  the  central  sta- 


Experience  has  proved  again  and 
again  that  the  electrical  men  can  be 
brought  together  as  a  family,  that 
such  contact  produces  harmony  and 
common  purpose  and  that  such  com- 
mon purpose  welds  a  working  unit 
that  soon  puts  an  end  to  bickering 
and  wasted  opportunity.  There  is  no 
doubt  but  that  this  problem  of  who 
should  do  the  wiring  can  be  solved 
in  the  average  city  as  it  has  else- 
where if  the  central  station  man- 
ager is  willing  to  do  his  part.  The 
answer  then  is,  "Let  the  central 
station  cultivate  the  right  'con- 
ditions' so  that  it  may  keep  out  of 
the  wiring  field  except  for  proper 
temporary   purposes." 


tion.  I  question  this  very  much,  as  I  believe  that  it 
brings  about  a  bad  feeling  between  the  local  contractor 
and  the  central  station.  It  also  produces  a  feeling  with 
the  public  that  if  the  central  station  does  the  wiring  it 
should,  for  ever  and  a  day,  maintain  the  work  which  it 
has  put  in.  I  believe  that  it  is  very  important  for  a 
central  station  to  live  in  very  close  harmony  with  the 
public  as  well  as  with  all  branches  of  business,  and  it 
does  not  do  for  a  central  station  to  produce  the  impres- 
sion locally  that  it  is  trying  to  monopolize  too  much." 
And  this  same  point  is  cov- 
ered in  further  detail  by  an  Illi- 
nois company  that  operates  in  a 
large  number  of  communities. 
This  man  writes:  "It  has  been 
my  experience  that  in  such 
towns  where  we  have  maintained 
an  interior  wiring  department 
that  the  company  not  only  has 
alienated  the  contractor's  affec- 
tions, but  created  a  false  field  of 
competition  and  public  prejudice. 
I  find  that  in  towns  where  central 
stations  maintain  the  wiring  de- 
partment that  the  company  itself 
has  secured  more  contracts  than 
in  towns  where  no  such  depart- 
ment exists,  but  that  in  such 
towns  the  number  of  contracts 
secured  by  both  the  outside  com- 
panies and  the  central  station  is 
less  than  where  all  of  the  wiring  is  done  by  the  outside 
contractors.  We  have  at  the  present  time  actual  figures 
embracing  several  years  that  prove  this  condition  in 
several  of  our  towns." 

High  Prices  and  Collection  Troubles 

"Among  other  things,"  says  another  man  in  Illinois, 
"if  the  light  company  is  asked  to  submit  bids  on  a  job, 
it  will  naturally  figure  on  the  best  material  possible  and 
of  sufficient  capacity  to  take  care  of  the  expected  in- 
crease in  heating  appliances,  whereas  the  local  contrac- 
tor will  figure  to  make  as  much  as  he  can  and  still  get  by. 
The  result  is  that  the  light  company's  figures  are  largely 
in  excess  of  those  submitted  by  the  local  man  and  the 
local  man  gets  the  job  and  the  light  company  adds  an- 
other item  to  the  charge  that  it  tries  to  hold  up  the 
customer." 

And  there  are  many  more  who  express  the  same  opin- 
ion. Also  it  is  claimed  that  such  central  station  wiring 
departments  are  usually  an  actual  source  of  expense  be- 
cause of  the  wasted  labor,  the  cost  of  overhead  and 
supervision  and  through  the  losses  in  collection. 

As  a  Nevada  manager  puts  it:  "Our  main  reason  for 
discontinuing  this  department  was  on  account  of  the 
difficulty  in  collections.  Consumers  would  pay  their 
electric  bills,  allowing  the  wiring  account  to  ride,  and 
while  this  might  be  considered  to  be  our  own  fault,  we 
have  found  it  very  difficult  to  make  collections  just  the 
same,  and  of  course  it  was  not  possible  to  discontinue 
service  on  account  of  non-payment  of  wiring  accounts. 
Such  disputes  in  regard  to  wiring  bills  lead  to  ill  feel- 
ing on  the  part  of  the  consumer."  And  another  man  in 
North  Dakota  adds:  "It  is  undoubtedly  a  fact  that 
where  the  central  station  does  the  wiring  the  consumer 
is  more  apt  to  allow  his  account  to  become  delinquent 
than  if  the  wiring  is  handled  by  a  local  contractor." 

The  opponents  of  central  station  wiring  are  therefore, 
quite  as  decided  and  as  specific  as  its  advocates,  and  yet 
there  is  a  point  dwelt  upon  in  the  majority  of  the  let- 
ters received,  the  dominating  factor  of  local  conditions 
— caused  unquestionably  to  some  considerable  degree  by 
the  very   policy  of    the    central   station   itself.     As   a. 
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Georgia  man  says:  "This  is  ■  matter  which  should  be 
governed  entirely  bj  local  conditions.  11  satisfactory 
conditions  cannol  be  obtained  from  the  contractors,  then 
i(  is  the  <iut\  of  the  central  Btation,  in  justice  to  it  i  li 
and  its  customers,  t"  go  into  tin-  wiring  business." 

Or,  looking  at  it  from  the  other  angle,  s    thl    Middle 
Western  man  dors:     "If  contractors  will  aolicil  wiring 
;itnl  co-operate  with  the  companies  In  campaigns  to    i 
cure  nt'w   customers,   it   would   be  much   better   if  the 
companies  stayed  ou1   of  the  wiring  business.     I   And, 
however,  in  main  case-  where  the  companies  do  nol  do 
wiring  that  contractors  become  independent,  do  nol 
licil  business,  and  increase  their  charges  to  such  an  ex 
ten!    that    prospective  customers   will    not    wire  their 
houses.     In  such  cases  it  becomes  absolutely  necessary 

that  the  companies  do  wiring." 

"Oni  ■>  Two  Good  Reasons" 

one  more  letter  from  another  Kansas  manager  seems 
to  sum  it  up  rather  well.     He  says: 

"I  believe  that  there  are  two  causes  which  maj  force 
a  central  station  to  do  wiring.  First:  It*  the  central 
station  finds  it  impossible  to  make  a  fair  increase  with- 
out taking  wiring  and  fixture  contracts,  then  it  is  cer- 
tainly up  to  it  to  do  this  work,  regardless  of  the  effect  on 
the  contractor.  Second:  If  it  becomes  necessary,  in  or- 
der to  take  on  more  consumers,  to  install  wiring  on  a 
monthly  instalment  basis  the  central  station  may  be 
forced  to  finance  and  operate  the  entire  campaign.  Often 
the  contractors  in  smaller  cities  and  towns  have  no  or 
very  little  competition.  They  have  all  they  can  attend 
to  without  spending  any  time  rustling  business,  and  this 
naturally  causes  them  to  pick  the  plums,  and  charge  a 
very  high  figure  for  their  installations.  The  increase 
of  the  number  of  electrical  consumers  is  thus  greatly 
minimized,  especially  residential  consumers.  In  a  case 
of  this  kind  it  is  up  to  the  central  station  to  induce  an- 
other contractor  to  come  in  or  get  into  the  business  it- 
self. On  the  other  hand,  if  there  are  plenty  of  contrac- 
tors in  a  town,  and  they  are  in  lively  competition  for 
business,  and  are  still  holding  the  standard  of  wiring 
up  to  where  it  should  be,  I  can  see  no  reason  why  the 
central  station  should  get  into  the  business.  Apart 
from  the  one  idea  of  gaining  consumers,  the  central  sta- 
tion  has  no  business  in  the  wiring  game.  I  seriously 
doubt  that  one  ever  yet  cleared  any  money  in  it.  So  I 
would  say  to  every  central  station:  Keep  out  of  the 
wiring  and  fixture  business,  if  possible,  but  if  it  is  ab- 
solutely necessary  to  take  wiring  and  fixture  contracts, 
in  order  to  secure  new  business,  I  should  think  the  wir- 
ing in  turn  should  be  sublet  to  the  contractors  on  a 
competitive  basis,  if  it  can  be  satisfactorily  arranged." 

This  Matter  of  "Conditions" 

Surely  it  would  seem  from  reading  these  letters  that 
central  station  men  are  very  strongly  divided  in  opinion 
on  a  very  basic  question  of  policy.  And  yet  there  doesn't 
seem  to  be  the  slightest  doubt  in  anybody's  mind  which 
way  is  right.  Theoretically  and  in  practice  it  is  better 
for  the  utility  to  leave  the  wiring  business  to  the  wiring 
contractor,  provided  that  conditions  in  the  town  are 
right.  The  utility  knows  that  if  the  contractors  are  good 
men  who  do  good  work  and  maintain  the  proper  stand- 
ard of  construction,  it  is  far  better  to  have  the  valuable 
aid  and  influence  of  these  independent  workers  actively 
co-operating  in  the  development  of  the  business.  For 
everybody  has  agreed  that  a  few  good  contractors  are  v. 
powerful  selling  force  and  bring  a  lot  of  new  consumers 
to  the  circuits  and  find  a  market  for  appliances  that 
would  otherwise  long  remain  unsold.  And  the  men  who 
advocate  a  wiring  department  admit  that  it  was  bad  con- 
ditions in  their  towns  that  forced  them  into  it.  There- 
fore, it  all  boils  down  to  this:  that  the  first  and  most  im- 


portanl  thing  ol  all  (s  to  make  "conditions"  right  and 

keep  them  so.  And  who  can  sa\  that  if  the  central  sta- 
tion now  engaged  in  Wiring  had  put  the  same  amount 
Of  thought   and  time  and  money  thai   they  have  invested 

in  the 1 1-  wiring  department,  into  the  problem  of  perfed 

in)'  these  "conditions,"  it  would  not  have  broughl  about 

the  organization  of  a  corps  of  contractors  of  far  more 
productive  value  to  the  companies'.' 

n  musl  lie  realized,  of  course,  thai  there  are  mail 
towns  where  no  good  contractor  could  make  a  living  and 
the  lighting  company  must  wire  up  the  houses.  Also, 
there  are   situations   where  a   monster   wiring  campaign 

develops  more  business  than  all  the  contractors  can  pos- 
sibly take  care  of,  and  the  central  .-tat  ion  is  Compelled 
to  lend  a  hand,  and  Organize  a  wiring  force  of  its  own 
to  help  keep  up  with  the  selling  force.  But  these  are 
cases  not  considered  in  this  article.  The  point,  the 
writer  wishes  to  make  is  this:  Too  many  central  station 
managers  seem  to  have  this  idea  that  they  are  power- 
less to  combat  these  "conditions"  that  they  talk  about. 

What   EXPERIENCE   I' ROVES 

Ivxperience  in  other  cities  has  proved  again  and  again 
I  hat  the  electrical  men  can  be  brought  together  as  a 
family,  that  such  contact  produces  harmony  and  com- 
mon purpose  and  that  such  common  purpose  welds  a 
working  unit  that  soon  puts  an  end  to  bickering  and 
wasted  opportunity.  There  is  no  doubt  but  that  this 
problem  of  who  should  do  the  wiring  can  be  solved  in 
the  average  city  in  this  same  way  if  the  central  station 
manager  is  willing  to  do  his  part.  It  may  not  come  at 
once.  It  may  take  several  years,  depending  on  how  long 
it  takes  him  to  make  new  friends.     But  it  can  be  done. 

Cities  are  very  much  the  same.  And  contractors  are 
much  the  same.  They  must  be  prosperous  to  be  con- 
tented and  productive,  and  the  central  station  and  the 
manager  of  the  utility  must  realize  that  he  is  under  no 
small  obligation  to  make  possible  this  prosperity  and  to 
protect  it.  It  pays  him  better  than  a  wiring  department, 
so  it  seems  that  the  answer  to  the  problem  is  this :  Let 
the  central  station  cultivate  the  right  "conditions"  so 
that,  it  may  keep  out  of  the  wiring  field — except  for 
proper  temporary  purposes. 


OPEN  RESISTANCE  UNIT 

Compact  and  Flexible  Device  with  Spiral  Base  That 
Can  Be  Formed  of  Any  Number  of  Sections 

Spirally  arranged  resistance  wire  exposed  freely  to 
the  air  is  embodied  in  a  device  (patent  No.  1,209,568) 
patented  by  George  H.  Dorgeloh  and  Eugene  Pons  of 
Schenectady,  N.  Y.  The  resistance  unit  is  compact, 
flexible  and  may  be  conveniently  assembled,  or  disas- 
sembled for  repair.     The  base  which  is  spiral  in  shape 


SPIRALLY    ARRANGED    EXPOSED    RESISTANCE    UNIT 

is  made  of  insulating  material,  such  as  asbestos  com- 
pound or  the  like,  and  is  formed  of  any  number  of  sec- 
tions. These  sections  are  cut  away  so  as  to  form  less 
than  one  turn  of  the  spiral.  The  base  is  mounted  on  a 
tube  of  insulating  material,  such  as  mica.  Partitions 
of  insulating  material,  such  as  mica,  are  provided  be- 
tween the  spiral  turns  of  the  insulating  base.  With 
the  base  these  partitions  form  a  spiral  groove  in  which 
the  resistance  element  is  wound,  the  partitions  thus 
spacing  the  adjacent  turns  of  the  resistance  element. 
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Memphis'  600,000  Kw.-Hr.  Vehicle  Load 

Confidence  in  the  Electric  Automobile,  Liberal  Policy  Toward  Users,  Operation  of  a  Central 

Garage,  and  Co-operation  with  Manufacturers  Factors  That  Have 

Put  300  Electrics  on  Lines  of  Central-Station 

By  0.  H.  Caldwell 


FOLLOWING  up  with  energetic  sales  effort  its  con- 
viction that  the  electric-vehicle  charging  load  offers 
better  business  for  the  central  station  than  any 
other  class  of  energy-consuming  appliance  used  by  the 
private  customer,  the  Memphis  Consolidated  Gas  &  Elec- 
tric Company  has  in  the  last  five  years  developed  a 
vehicle-charging  load  that  now  annually  consumes  600,- 
000  kw.-hr.,  practically  all  of  which  is  off-peak  energy. 

Three  hundred  electric  vehicles  are  already  in  use  on 
the  streets  of  Memphis,  a  city  with  a  white  population 
of  90,000.  Two  hundred  and  forty-five  of  these  are 
passenger  cars  and  fifty-five  are  trucks.  Users  of  elec- 
tric passenger  vehicles  are  met  with  on  every  hand,  and 
the  shopping  district,  residence  streets  and  park  drives 
of  the  city  are  to  be  seen  filled  with  electric  cars  in  all 
kinds  of  weather,  for  at  Memphis  as  elsewhere  the  elec- 
tric's  convenience  and  comfort  is  demonstrated  best 
of  all  on  rainy  and  chilly  days. 

Moreover,  in  Memphis,  where  enthusiasm  for  the  elec- 
tric automobile  is  unconcealed,  the  belief  among  central 
station  men,  vehicle  men,  and  vehicle  users  is  that  the 
electric  passenger  car  has  only  begun  to  realize  on  the 
great  opportunity  for  development  before  it,  and  it  is 
confidently  expected  that  a  few  years  more  of  intensive 
work  in  Memphis  will  put  the  number  of  electrics  there 
at  1000,  with  an  energy  consumption  reaching  2,500,000 
kw.-hr.  per  year. 

Garage  and  Service  Policy 

Several  liberal  development  policies  carried  out  by  the 
Memphis  central  station  company  have  led  to  this  growth 
of  the  vehicle  charging  business  from  30,000  kw.-hr.  a 
year,  as  it  was  in  1910,  to  600,000  kw.-hr.,  the  consump- 
tion for  1916. 

First  of  all,  of  course,  electrics  and  electric-vehicle 


A  SERIES  OF  ROAD  RUNS  TO  NEARBY  TOWNS  HAS  PROVED  TO  THE 

MEMPHIS  PUBLIC  THE  DEPENDABILITY  OF  THE  ELECTRIC 

PASSENGER  CAR   UNDER  ALL  ROAD  CONDITIONS 

performances  have  been  kept  in  the  public  eye  by  ener- 
getic advertising  in  newspapers  and  on  theater  programs 
and  motion-picture  slides,  in  co-operation  with  the  manu- 
facturers. 

In  particular,  however,  every  facility  has  been  afforded 
the  prospective  customer  to  make  it  easy  for  him  to 
buy  his  car  and  to  provide  for  charging  it,  either  in 


his  own  private  garage  (there  are  now  115  of  these 
private  charging  outfits  on  the  Memphis  lines),  or  in  the 
central  garage  operated  by  the  company. 

So  successful  has  this  policy  of  operating  a  vehicle 
garage  proved  as  a  practical  means  of  stimulating  ve- 
hicle growth,  that  the  Memphis  company  last  year 
doubled  its  garage  investment  and  added  more  than  100 


ELECTRIC    TRUCKS    ARE   USED    TO    HAUL   COTTON    BALES   ON    THE 
MEMPHIS    LEVEES 

per  cent  floor  space.  The  present  garage  represents  an 
investment  of  about  $12,000,  an  amount  which,  it  is 
pointed  out,  equals  roughly  the  investment  in  meters  re- 
quired to  serve  a  group  of  small  residence  consumers 
taking  approximately  the  same  amount  of  energy  as  the 
present  vehicle  load. 

"Pay-for-What-You-Get"  System  of 
Garage  Charges 

The  a  la  carte  system  of  rates  in  use  at  the  Memphis 
central  station  garage,  where  each  customer  pays  only 
for  the  character  and  amount  of  service  he  wants,  has 
been  an  important  factor  in  the  development  of  the 
vehicle  load  at  Memphis.  Expert  battery  and  mechan- 
ical men,  and  careful  garage  attendants,  also,  are  all 
essential  factors  in  the  plan  to  make  the  operation  of 
customers'  cars  the  success  that  they  are  to-day  on  the 
streets  of  Memphis. 

The  new  garage  of  the  Memphis  Consolidated  Gas  & 
Light  Company  has  a  floor  space  of  25,000  sq.  ft.  and 
space  for  garaging  125  cars. 

Under  the  a  la  carte  plan  of  garage  rates  the  truck 
or  vehicle  owner  pays  a  "garage  service"  charge  of  $10 
per  month,  which  includes  stabling,  inspection  of  bat- 
teries and  mechanical  parts,  flushing,  cleaning,  oiling 
and  greasing,  and  the  making  of  any  adjustments  in 
which  actual  replacement  of  parts  is  not  required. 

KlLOWATT-HOURS    METERED   TO    EACH    VEHICLE 

Direct-current  energy  to  charge  the  car  is  separately 
metered  by  a  watt-hour  meter  on  each  circuit,  and  the 
customer  is  billed  monthly  at  5  cents  per  kilowatt- 
hour  for  the  energy  consumed.  Customers  who  have 
fleets  of  five  cars  or  more  are  supplied  with  energy  at 
4  cents  per  kilowatt-hour. 
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For  i  ;u    \\:i-  I.  .■  ;i  charge  "I   $10  per  month   i 

made,  which  provides  for  washing  up  the  car  or  truck 
each  time  it  is  returned  to  the  garage  from  ■  run. 

For  86  per  month  the  garage  management  will  send 
a  boy  to  call  for  «>r  deliver  the  customer's  car  i"  snj 


THREE  ELECTRIC  TRUCKS  USED  BY  THE   MEMPHIS  CITY 
WATKK    DEPARTMENT 

location  in  the  city  at  any  time  of  the  day  or  night,  as 
often  as  the  customer  may  want  to  make  use  of  his  car. 

Flexibility  of  Expense  to  Car  User 

Any  owner  of  an  electric  may  contract  for  as  much  of 
this  garage  service  as  he  needs  or  wishes;  as  a  result  the 
cost  to  a  customer  who  drives  his  car  100  miles  or  less  a 
month,  may  be,  for  example,  only  $15  a  month,  while 
other  users  who  run  900  miles  or  so,  a  month,  have 
monthly  bills  in  the  neighborhood  of  $40. 

Such  a  charge  for  electric-vehicle  service  represents, 
it  is  pointed  out,  probably  about  one-half  the  cost  of 
operating  a  good  gasoline  car  for  the  same  service. 
The  flexibility  of  the  Memphis  garage  rate,  it  is  empha- 
sized, has  brought  the  electric  vehicle  within  the  means 
of  a  large  range  of  users,  making  of  each  an  enthus- 
iastic booster  for  the  electric  car. 

The  private  owner  who  does  not  regularly  use  the 
company's  downtown  electric  garage  can,  however,  stable 


the  central  station  practices  as  well  as  preaches  the 
use  of  electrics 

his  car  at  the  garage  whenever  he  wishes,  at  a  cost  of 
only  25  cents  for  twenty-four  hours.  If  the  car  is  placed 
on  charge  the  owner  pays  for  energy  at  the  rate  of 
5  cents  for  each  kilowatt-hour  consumed.  Other  items 
in  the  regular  schedule  of  prices  for  such  one-time  serv- 
ice include  flushing,  25  cents;  washing,  50  cents  to  75 
cents,  etc. 


Batteries   and   electrical   and    mechanical   pan 
Inspected  and  neci  adjustments  are  made  without 

i  harge  for  any  local  electric  vehicle  owner  whethi 
tomer  of  the  downtown  garage  or  not,  although 
aim  to  render  a  nominal  charge  for  anj    repair  work 
which  Involves  an  outlay  for  labor  or  material.    Such 
repair  work  must  in  cadi  case  be  previously  authoi 

In     (lie    owner,    to    Whom    B    full    report     is    made    b< 
SUCh   repairs  arc  started. 

Vehicle  Inspection  Service  fob  Customeb 
Under  the  liberal  policy  of  furnishing    ervice  : 

owner,  a  greal  deal  of  minor  repair  work  is  rendered 
gratis.  The  aim  IS,  above  all,  to  see  that  the  vehicle 
owner   gets   satisfactory    operation    from    his   car.      The 

.Memphis  company  also  extends  this  free  inspection  serv- 
ice to  customers  who  have  private  garages  at  their 
residences,  and  on  call  will  send  a  man  to  inspect  recti- 
fier outfits,  vehicles,  etc.,  making  adjustments  or  simple 
repairs   necessary  to  restore  service. 

The  garage  represents  an  investment  of  about  $12,000, 
although  it  is  doubtful  if  it  could  be  reproduced  for  that 
amount  to-day.  The  central  station  garage  has  a  month- 
ly income  of  about  $3,000  from  regular  garage  service, 
repairs,  etc.     Fourteen   men,   including  one  clerk,   are 


- .  4    ||C^' 

/    / 

n  o  ft 

-   i  .m  r 

!   ■     ->_— 

-  \  •     •                        I 

:. 

•  • 

**  f  '  1 

"Jf  \     *    A 

///      1           A 

mi  ■ 

i  •    ■    ' 

&& 

r-  •w-i 

•  •  •- 

CHARGING    EQUIPMENT    AND    INDIVIDUAL    RHEOSTATS    IN 
MEMPHIS    CENTRAL   GARAGE 

now  employed  in  the  garage  department.  The  payroll 
amounts  to  $1,100  a  month,  and  the  monthly  bill  for 
electricity  for  charging  averages  $600.  Water,  and  gas 
for  heating  the  distilled-water  generator,  each  average 
$50  a  month. 

It  has  been  the  aim  throughout  the  operation  of  the 
Memphis  garage  plant  to  have  the  garage  simply  pay 
its  own  expenses,  and  as  soon  as  a  surplus  is  shown, 
service  charges  are  adjusted  to  re-establish  the  balance. 
During  the  first  year  that  the  garage  was  established, 
a  loss  of  $1,600  was  sustained,  but  the  next  year  the 
income  balanced  the  expenditures.  In  1915  the  garage 
showed  a  profit  of  $3,000,  and  last  year  it  again  broke 
about  even. 

The  garage  charging  equipment  consists  of  one  75-kw. 
motor-generator  set  and  one  75-kw.  rotary  converter. 
Charging  energy  is  supplied  to  the  forty  charging  plugs 
through  an  equal  number  of  graphite-compression  rheo- 
stats mounted  on  a  switchboard  in  the  generator  room. 

Co-operation  With  Manufacturers 

One  corner  of  the  garage  structure  has  been  equipped 
with  show  windows  and  fitted  up  as  a  display  room  for 
Detroit  Electric  cars,  manufactured  by  the  Anderson 
Electric  Car  Company,  with  which  the  Memphis  central 
station  co-operates.  Besides  furnishing  this  display 
room,  with  telephone,  light  and  heat,  the  central  station 


March  24,  1917 


ELECTRICAL     WORLD 


553 


maintains  and  garages  the  demonstrating  car  used  by 
the  Anderson  company's  salesman  at  Memphis,  pays  one- 
third  of  the  cost  of  the  newspaper  advertising,  runs  an 
advertisement  in  the  program  of  the  best  theater,  and 
advertises  on  the  screen  of  the  best  motion-picture  house. 
In  return  for  this  co-operation  the  manufacturer  pays 
the  central  station  5  per  cent  on  all  local  sales. 

Along  with  the  campaign  to  sell  electric  vehicles  to 
new  users,  an  effort  has  been  made  to  bring  up  to  date 
the  electric  car  equipment  already  in  use  on  the  streets 
of  Memphis,  by  substituting  new  cars  for  those  already 
in  use.  Cars  of  the  latest  model  are  demonstrated  to 
users  who  already  know  the  advantages  of  electric  ve- 
hicle operation,  and  the  old  but  serviceable  cars  taken 
in  on  trades  of  this  kind  are  then  overhauled  and  dis- 
posed of  to  less  discriminating  purchasers,  or  to  those 
who  have  still  older  models.  This  plan  of  overhauling 
and  refitting  used  cars  has  also  been  very  successful  in 
modernizing  and  getting  into  service  any  cars  that, 
through     indifference     or     other     causes,     had     been 


Compared  on  a  basis  of  energy  consumption  the  in- 
stallation cost  of  serving  a  residence  having  250  watts 
demand  and  a  monthly  consumption  of  40  kw.-hr.  per 
kilowatt  of  maximum  demand,  is  $190  per  kilowatt;  a 
private  vehicle  charging  outfit  consuming  66  kw.-hr.  per 
kilowatt  of  maximum  demand,  $75  per  kilowatt;  and 
public  garage  consuming  360  kw.-hr.  per  kilowatt  of 
maximum  demand  $15  per  kilowatt. 

Giving  Electric  Vehicle  Fair  Share  of 
Development  Effort 

In  Memphis  the  central  station  company  is  proving 
its  belief  that  the  electric  vehicle  is  justified  in  having 
as  much  or  more  effort  concentrated  on  its  development 
as  upon  any  other  branch  of  new  business. 

If  the  average  electric  car  consumes  200  kw.-hr.  per 
month,  this  means  for  the  central  station  five  times  the 
amount  of  electricity  sales  that  the  same  private-resi- 
dence user  would  take  for  all  other  purposes.  And  in 
spite  of  the  low  rate  offered  for  electric  charging  serv- 
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THE  CENTRAL  STATION  ELECTRIC  GARAGE  AT  MEMPHIS  AFFORDS  SPACE  FOR  TAKING  CARE  OF  125  VEHICLES  AND  TRUCKS 


abandoned.  In  one  instance,  an  early  electric  was  re- 
moved from  a  hen  coop  where  it  had  for  some  months 
served  as  a  roost  for  the  owner's  chickens,  and  after 
being  cleaned  up,  painted  and  overhauled  in  the  com- 
pany's garage,  is  to-day  giving  good  service  on  the 
streets  of  Memphis.  Dozens  of  other  electric  vehicles 
have  been  reclaimed  by  the  central  station  garage  in  the 
same  way  and  made  into  useful  conveyances,  each  pro- 
ducing a  regular  income  for  the  central  station. 

Carl  K.  Chapin,  engineer  for  the  Memphis  Consoli- 
dated Gas  &  Electric  Company  in  charge  of  commercial 
development,  who  organized  the  company's  garage  de- 
partment and  has  supervised  its  operation  from  the  be- 
ginning, believes  that  the  vehicle  load  provides  one  of  the 
most  valuable  classes  of  business  the  central  station 
can  obtain,  its  off-peak  demand  and  large  energy  con- 
sumption making  it,  in  his  opinion,  more  desirable  than 
even  equivalent  electric  cooking  business. 

The  operation  of  an  electric  vehicle  garage,  Mr. 
Chapin  points  out,  is  good  central  station  business  com- 
pared with  the  average  residence,  which  uses  its  maxi- 
mum demand  the  equivalent  of  barely  fifty  minutes 
daily.  A  private  charging  station  for  an  electric  vehicle 
averages  a  consumption  equivalent  to  three  hours'  use  of 
the  maximum,  while  the  public  garage  takes  energy 
equivalent  to  ten  hours'  use. 


ice,  as  a  result  of  its  off-peak  and  all-night  character,  the 
presence  of  the  vehicle  usually  actually  triples  the 
revenue  derived  from  the  household  as  a  whole. 

At  the  present  time,  therefore,  there  seem  to  be  no 
other  current-consuming  mediums  which  offer  such  op- 
portunities for  expansion  and  development  in  the  resi- 
dence field. 

Manufacturers  of  electric  passenger  cars,  it  is  pointed 
out,  are  willing  to  go  farther  in  their  co-operation  with 
the  central  station  than  most  other  manufacturers  of 
electricity-consuming  appliances  or  apparatus,  and  they 
should  be  encouraged  to  the  end  of  securing  for  the  cen- 
tral station  and  for  themselves  all  possible  results  from 
this  condition  of  co-operation. 

The  future  of  the  electric  automobile  in  a  city  like 
Memphis  need  concern  no  one  when  there  is  in  evidence 
such  a  satisfactory  development  as  that  at  present,  on 
which  to  base  expectations  for  the  future.  On  the  other 
hand,  it  is  pointed  out,  the  central  station,  in  the  face  of 
constantly  lowering  average  rates,  must  depend  on  utiliz- 
ing every  possible  natural  advantage  to  increase  its  out- 
put in  a  greater  proportion  than  the  investment  in  the 
business  is  increased,  and  in  this  development  of  better 
load-factor  business,  the  electric  vehicle,  according  to 
the  Memphis  view,  is  bound  to  offer  a  more  valuable 
opportunity  than  any  class  of  residence  load. 
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Associated  Manufacturers  Meet  and  Work 

Annual  Gathering  in  New  York,  Followed  by  a  Banquet,  Reviews  the  Extensive  Co-opera- 
tive Effort  of  the  Makers  of  Electrical  Supplies  and  the  Growth 
and  Bright  Prospects  Ahead 


PRIDE  in  their  successful  co-operation  and  enthusi- 
astic and  cordial  support    m  the  work  of  the   A     o 
dated  Manufacturers  of  Electrical  Supplies  were 
in  the  atmosphere  of  the  second  annual  meeting,  held  last 
week  at  Delmonico's,  Now  York.    The  business  session 

was    held     in    the    afternoon    of 

March  l").  and  the  banquet,  with 

is.">  present,  was  in  the  evening. 
A-  Btated   in   last  week's  issue 

of  the  Electrical  World,  Presi- 
dent Robert  K.  Sheppard  was 
kept  at  home  by  illness.  In  his 
absence  his  report  was  read  by 
the  vice-president,  H.  B.  Crouse, 
(rouse-Hinds  Company,  Syra 
CUse,  N.  Y.  An  abstract  of  the 
address  of  Mr.  Sheppard  was 
published  in  the  Electrical 
World  of  March  17,  1917,  page 
524.  Mr.  Crouse  asked  Thomas 
M.  Hebevoise,  general  counsel  of 
the  association,  to  preside  over 
the  meeting.  A  telegram,  ex- 
pressing regret  at  the  sickness 
of  Mr.  Sheppard  and  hope  for 
his  speedy  recovery,  was  sent  to 
him. 

J.  F.  Kerlin,  National  Carbon 
Company,  presented  the  report 
of  the  finance  committee,  which 
showed  all  indebtedness  paid  and 
a  cash  balance  on  hand.  The 
committee  felt  that  it  was  indi- 
cative  of  the   efficiency   of   the 

treasurer,  J.  W.  Perry  of  the  Johns-Manville  Company, 
as  well  as  of  the  interest  of  members  in  the  welfare  of 
the  association,  that  there  were  no  unpaid  dues  on  March 
1,  the  date  of  its  report. 

Report  of  Charles  E.  Dustin,  the 
General  Secretary 

Charles  E.  Dustin,  the  general  secretary,  gave  a  brief 
outline  of  the  volume  of  work  which  has  passed  through 
the  office  and  said  that  he  found  it  very  difficult  to  show 
all  that  has  been  accomplished  for  the  welfare  of  the 
industry  or  to  give  credit  to  the  many  zealous  workers 
who  have  given  time  and  unceasing  efforts  in  a  desire 
to  better  conditions. 

At  the  organization  meeting,  said  Mr.  Dustin,  ninety- 
three  companies  signified  a  desire  to  become  members, 
and  these  were  enrolled  as  charter  members.  Three 
of  these  failed  to  qualify  and  nine  decided  that  their 
special  line  of  manufacture  did  not  conform  strictly  to 
the  requirements  of  the  constitution,  consequently  the 
original  membership  really  consisted  of  eighty-three 
manufacturers.  To-day  there  are  156  member  compa- 
nies, with  256  executive  and  associate  representatives. 
Mr.  Dustin  added: 

"There  are  now  fifteen  sections,  five  having  been  or- 
ganized during  the  past  year,  covering  fan  motors,  at- 
tachment plugs,  lighting  fixtures,  line  material  and  car- 
bon, all  of  which  have  been  formed  by  special  request 
of  the  manufacturers  interested.  Other  sections  are 
under  consideration,  but  the  general  policy  has  been  to 


Associated  Manufacturers 
Getting  Results 

The  finance  committee  found  no  un- 
paid dues. 

There  are  156  member  companies, 
with  256  executive  and  associate 
representatives. 

Standardization  of  design  and  stabil- 
izing statistical  work  accomplished. 

Fifteen  sections  organized  and  others 
under  consideration. 

More  than  100  meetings  held  during 
the  year  by  sections  or  committees. 

Uniform  cost  accounting  idea  making 
progress. 

Standardization  of  sizes  of  literature 
being  discussed. 

An  extended  investigation  of  electric 
wiring  systems  under  way. 

One  hundred  per  cent  membership 
the  aim. 

A  tariff  committee  will  be  appointed. 


extend    the    activities    of    the    sections    already     formed. 

giving  to  the  members  an  opportunity  to  standardize 

their    products,    and    to    encourage    CO  operation    among 

the  different  manufacturers  in  their  special  lines,  rather 

than  to  increase  the  number  of  sections  until  they  could 
be  handled  to  the  advantage  of 
those  interested. 

"Many  lines  of  activities  have 
been  undertaken  by  the  sections 
during  the  year,  and  after  act- 
ing upon  the  ordinary  topics  of 
standardization  of  design,  as 
well  as  matters  of  interest  with 
the  Underwriters'  Laboratories, 
many  of  the  sections  have  now 
specifically  taken  up  the  compila- 
tion of  statistics  pertaining  to 
product  handled  by  the  members, 
figures  being  first  submitted  to 
the  general  secretary  and  tabu- 
lated by  his  office  and  the  net 
results  given  to  each  of  the  mem- 
bers, without  disclosure  of  the 
name  of  the  individual  manu- 
facturer. 

"Much  progress  has  been  made 
by  co-operation  of  the  manufac- 
turers in  the  matter  of  a  uni- 
form basis  for  figuring  costs. 
For  this  purpose  articles  manu- 
factured by  different  members 
have  been  specified  and  costs 
:  ==:-      submitted  through  the  office  of 

the  general  secretary.  It  is 
interesting  to  note  that  these  figures  have  shown  a 
variation  of  from  25  per  cent  to  40  per  cent,  indicating 
an  improper  distribution  of  expense  items,  and  proving 
conclusively  the  necessity  of  adopting  a  uniform  basis 
of  cost  accounting. 

"In  each  section  a  cost  accounting  committee  has  been 
appointed.  These  committees  are  working  on  systems 
applicable  to  the  products  of  their  own  particular  sec- 
tions, but  no  reports  have  been  made  or  adopted,  as  it 
was  thought  wise  to  withhold  all  reports  of  these  com- 
mittees, pending  the  report  of  the  cost  accounting  com- 
mittee of  the  Electrical  Manufacturers'  Council. 

"In  the  fuse  section  a  standard  for  cartridge  inclosed 
fuses  has  been  prepared,  which  has  resulted  in  a  stand- 
ard being  approved  by  the  Underwriters  and  the  rec- 
ommendation made  that  it  be  adopted  as  standard  in 
the  National  Electrical  Code,  as  issued  by  the  National 
Fire  Protection  Association.  I  might  say  that  the 
preparation  of  the  fuse  manual  has  involved  an  expen- 
diture in  cash  of  $940,  which  was  borne  by  ten  members 
of  the  fuse  section,  to  say  nothing  of  the  valuable  time 
given  by  the  members  of  the  committee. 

"In  the  molded  or  formed  insulation  section  a  com- 
mittee was  appointed  to  consider  a  standard  method  for 
testing  molded  insulation,  and  a  bulletin  has  been  issued 
known  as  Standards  Committee  Bulletin  No.  1,  the  first 
of  a  series  to  cover  all  the  important  properties  of 
molded  insulation.  A  brief  reference  to  this  bulletin 
in  one  of  the  electrical  papers  has  brought  requests  from 
the    leading    scientific    societies    of    this    country    and 
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Europe  for  copies,  and  this  will  testify  to  the  interest 
which  is  being  taken  in  this  work  and  its  value  to  the 
insulation  industry. 

"A  great  diversity  in  the  method  of  handling  its 
product  led  one  of  the  sections  to  consider  a  list  of 
customs  of  the  trade.  Naturally  this  involved  a  long 
and  varied  discussion,  but  in  the  end  a  list  of  customs 
Was  approved  and  recommended  for  adoption,  although 
not  in  any  way  obligatory  upon  the  members,  all  tending 
to  mitigate  many  of  the  evils  peculiar  to  that  particular 
branch  of  the  industry." 

Remarks  of  T.  M.  Debevoise,  General  Counsel 

Mr.  Debevoise  said  in  his  remarks  to  the  members: 

"The  work  has  gone  on  well  and  the  plan  of  organi- 
zation is  proving  excellent.  We  have  been  able  to  effect 
some  changes,  making  it  more  workable,  but  very  care- 
ful check  has  been  kept  on  everything  and  everything 
that  has  been  done  has  in  my  opinion  been  legal  and 
proper. 

"A  few  things  have  had  to  be  done  over  and  a  few 
questions  reconsidered — in  fact,  there  are  legal  ques- 
tions coming  up  almost  constantly,  but  nothing  has  gone 
through  which  we  have  regretted,  and  I  think  we  can 
say  at  the  end  of  the  year  that  the  association  has  found 
methods  of  co-operation  which  are  perfectly  safe  and 
which  I  believe  you  will  agree  are  of  the  greatest  ad- 
vantage to  the  members. 

"It  has  been  a  very  interesting  organization  period. 
Now  that  period  is  over.  The  organization  of  the  future 
will  be  devoted  to  bringing  new  sections  into  line  and 
increasing  the  membership  of  the  sections  that  are  al- 
ready parts  of  the  association,  but  the  new  sections  will 
be  organized  on  the  lines  of  the  old.  It  was  impossible 
to  tell  you  at  the  beginning  just  what  would  be  done, 
but  I  hope  as  the  association  goes  on  we  will  find  new 
fields  of  activities  which  will  prove  just  as  valuable  as 
those  discovered  to  date." 

Delegation  to  Electrical  Manufacturers' 
Council  Reports 

D.  Hayes  Murphy,  American  Conduit  Manufacturing 
Company,  chairman  of  the  association's  delegation  to 
the  Electrical  Manufacturers'  Council,  reported  in  part : 

"One  of  the  subjects  now  under  consideration,  for  ex- 
ample, is  the  question  of  standardization  of  sizes  of 
literature  for  the  electrical  manufacturing  industry.  A 
committee  has  been  appointed  by  the  council  with  in- 
structions to  confer  with  like  committees  appointed  by 
the  Electrical  Manufacturers'  Club,  Electric  Power  Club 
and  the  Associated  Manufacturers  of  Electrical  Sup- 
plies for  the  purpose  of  assembling  all  available  data  on 
the  subject  and  making  such  recommendation  as  seems 
proper. 

Progress  in  Cost  Accounting 

"Perhaps  the  most  important  subject  which  has  been 
considered  by  the  council  is  uniform  cost  accounting. 
Chairman  S.  L.  Nicholson  of  the  council  invited  C.  E. 
Patterson,  comptroller  of  the  General  Electric  Company, 
to  be  present  at  the  July  17  meeting  for  the  purpose 
of  giving  the  council  the  benefit  of  his  advice  on  this 
question.  Mr.  Patterson  outlined  a  plan  for  working 
out  a  uniform  cost  accounting  system  for  the  electrical 
manufacturing  industry.  The  uniform  cost  accounting 
committee,  with  Mr.  Patterson  as  chairman,  was  then 
appointed,  with  instructions  to  start  work  at  the  earliest 
possible  moment." 

The  results  accomplished  are  summed  up  briefly  in  a 
letter  from  Mr.  Patterson  to  Edward  N.  Hurley,  chair- 
man of  the  Federal  Trade  Commission,  dated  Jan.  23, 
1917.  Mr.  Patterson's  letter,  as  submitted  by  Mr. 
Murphy  in  the  report  from  the  delegation  to  the  Elec- 
trical Manufacturers'  Council,  follows  in  part: 


"The  committee  has  worked  steadily  throughout  the 
year.  Its  members  include  representatives  who  are 
accounting  experts  of  large  and  small  companies.  The 
committee  was  also  selected  with  due  recognition  of  the 
diversification  of  manufacturing  products  and  condi- 
tions. As  a  result  of  its  work  we  are  able  to  submit 
to  the  Federal  Trade  Commission  outlines  which  we  be- 
lieve have  been  so  planned  that  they  not  only  conform 
to  the  requirements  of  scientific  accounting  and  an 
adequate  cost  system,  but  are  sufficiently  flexible  so 
that  they  may  be  used  to  advantage  by  both  large  and 
small  manufacturers. 

"Through  their  work  the  committee  has  kept  in  touch 
with  your  chairman  of  the  commission  and  has  felt  that 
its  efforts  were  directed  along  lines  which  harmonize 
with  the  progressive  policy  adopted  by  the  commission." 

Chamber  of  Commerce  Membership 

Hjalmer  Hertz,  Diehl  Manufacturing  Company,  was 
unable  to  be  present  to  read  his  report  as  national  coun- 
cilor of  the  association  to  the  United  States  Chamber 
of  Commerce.  Mr.  Debevoise  read  two  letters  from 
Mr.  Hertz,  giving  his  views  on  the  value  of  the  work. 

Committee  on  Electric  Wiring  Systems 

LeRoy  Clark,  Safety  Insulated  Wire  &  Cable  Com- 
pany, made  a  report  for  the  committee  on  electric  wiring 
systems,  of  which  he  is  chairman.  This  committee  is 
the  development  of  what  was  started  as  the  committee 
of  business  and  technical  experts,  which  was  appointed 
at  a  meeting  of  the  manufacturers  in  December,  1914. 
That  committee  has  been  enlarged  gradually.  At  the 
start  its  work  primarily  was  the  consideration  of  the 
subject  of  concentric  wiring,  but  it  soon  developed  that 
that  was  too  narrow  a  subject,  and  in  order  to  do  better 
work  it  was  enlarged  to  include  all  of  the  representative 
electrical  bodies.  The  work  became  an  investigation  of 
wiring  systems,  with  the  possibility  of  developing  some 
system  of  wiring  which  would  be  not  only  cheaper,  but 
safer  from  the  viewpoint  of  life  and  fire. 

Mr.  Clark  added  that  the  committee  now  has  repre- 
sentatives from  the  following  organizations,  aside  from 
the  manufacturing  representatives  who  have  been  on  it 
from  the  start: 

National  Electric  Light  Association,  Western  Asso- 
ciation of  Electrical  Inspectors,  International  Associa- 
tion of  Municipal  Electricians,  American  Institute  of 
Electrical  Engineers,  Associated  Factory  Mutual  Fire 
Insurance  Companies,  Underwriters'  Laboratories,  Inc., 
Bureau  of  Standards,  Electrical  Supply  Jobbers'  Asso- 
ciation and  National  Electrical  Contractors'  Association. 

In  addition,  said  Mr.  Clark,  the  committee  has  two 
technical  experts,  Gano  Dunn,  J.  G.  White  Engineering 
Corporation,  and  D.  C.  Jackson,  Massachusetts  Institute 
of  Technology.  During  the  last  year  the  work  has  been 
confined  entirely  to  the  work  of  a  sub-committee  inves- 
tigating the  subject  of  bare  grounded  return  wiring 
systems.  Wiring  systems  would  be  naturally  divided 
into  two  classes,  insulated  systems  and  partially  insu- 
lated systems.  Concentric  wiring  was  only  one  of  the 
possibilities  in  a  grounded  return  system,  therefore  the 
committee  considered  not  only  concentric  wiring,  but 
any  form  of  bare  grounded  return  wiring  system. 

C.  E.  Corrigan,  National  Metal  Molding  Company, 
chairman  of  the  sub-committee  on  bare  grounded  return 
wiring  systems  of  the  committee  on  electric  wiring  sys- 
tems, presented  the  sub-committee  report. 

The  Sections 

No  formal  reports  were  made  by  the  sections  gener- 
ally. E.  B.  Hatch,  Johns-Pratt  Company,  chairman  of 
the  molded  or  formed  insulated  section,  spoke  infor- 
mally. 
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Oni   Hundred  Per  Ceni  Souqhi  in  Membership 

i;  E  Gallaher,  New  York  Insulated  Wire  Company, 
spoke  of  the  desirability  of  increasing  the  membership 
still  further.  The  campaign  for  new  members  la  now 
in  charge  of  the  various  sections,  it  [s  the  aim  to  have 
the  full  manufacturing  outpul  In  each  field  In  the  re 
sped  Ive  sections. 

P08    PROTECT  IVE    A(  i  ION   ON    i  BE   T\kii  i 

l/.  Livingston  <>f  Edward  F.  Caldwell  A  Companj 
Bpoke  of  the  importance  of  action  bj  the  association  on 
the  tariff  question.  He  said  thai  the  present  duty  on 
fixtures  is  -j.0  per  cent.  Prior  to  the  reduction  <>f  the 
tariff  it  was  46  per  cent,  it  lias  been  stated  in  authentic 
sources  that  certain  foreign  manufacturers  were  aide  to 
bring  influence  to  bear  to  promote  this  reduction,  which 
was  of  assistance  to  them. 

When    this    reduction   was   under   consideration,    said 

Mr.  Livingston,  manufacturers  did  not  take  an  interest 
in  maintaining  the  duty  at  45  per  cent.  He  spoke  of 
the  efficiency  of  war-trained  workmen  in  Europe  and  of 
the  wastefulness  and  higher  wage  scales  in  this  country, 
and  urged  that  a  committee  be  appointed  to  present 
statistics  to  the  Tariff  Commission  in  order  that  the 
tariff  might  be  so  equalized  as  to  put  the  American 
manufacturer  on  the  same  basis  as  the  European  manu- 
facturer. 

It  wagdecided  to  have  a  general  committee. 

Governors  Re-elected 

Five  members  of  the  board  of  governors  whose  terms 
expire  were  re-elected  for  three  years,  from  April  1, 
1917,  as  follows:  A.  W.  Berresford,  Cutler-Hammer 
Manufacturing  Company;  L.  W.  Downes,  D  &  W  Fuse 
Company;  E.  B.  Hatch,  Johns-Pratt  Company;  B.  E. 
Salisbury,  Pass  &  Seymour,  Inc.;  R.  K.  Sheppard,  Sim- 
plex Wire  &  Cable  Company.  The  board  will  elect 
officers  later. 

Patriotism  at  the  Banquet 

Decorations  in  the  banquet  room  in  the  evening  were 
in  keeping  with  the  patriotism  which  characterizes  the 
times.  Every  one  present  had  a  tiny  flag  and  the  flags 
and  national  colors  were  draped  over  the  speakers'  table, 
while  in  the  center  electric  lamps  blazed  the  initials 
of  the  association.  During  the  evening  the  guests  drank 
a  toast  to  the  President  of  the  United  States  and  patri- 
otic songs  were  sung.  Mr.  Debevoise  was  the  toastmas- 
ter,  and  the  speakers  were  Edward  N.  Hurley,  retiring 
chairman  of  the  Federal  Trade  Commission,  and  the 
Hon.  Job.  E.  Hedges.  Mr.  Hurley  discussed  the  ques- 
tion "Are  We,  as  Business  Men,  Doing  Our  Duty?" 
Mr.  Hedges  made  a  stirring  patriotic  address. 

Are  We  Doing  Our  Duty  as  Business  Men? 

Mr.  Hurley  traced  the  development  of  the  cost  ac- 
counting movement  in  the  commission  and  then  took  up 
the  subject  of  the  duty  of  business  men  to  safeguard 
their  own  interests.    He  said  in  part: 

"Is  it  fair  to  the  President  of  the  United  States, 
the  Governor  of  our  State  and  our  Congressmen,  that 
business  men,  who  are  directly  concerned  regarding 
legislation  and  laws  that  have  been  enacted,  or  are  to 
be  enacted  in  the  public  interest,  continue  to  be  indif- 
ferent towards  these  measures  by  not  giving  them  any 
attention  or  support?  How  can  business  men  intelli- 
gently criticize  government  unless  they  pay  some  atten- 
tion to  these  important  questions  and  are  familiar  with 
the  facts? 

"We  must  not  allow  our  prejudice,  no  matter  what 
party  is  in  power,  to  affect  or  bias  our  better  judgment. 
We  must  be  business  men  first  and  partisans  second. 
If  we  do  this,  I  know  that  we  will  be  better  business 


iimii    and    our    rounds     will    profit    DJ     "in     COUnsel    and 

advise. 

"One  of  the  real  need    among  American  bu  Ine 
tn  ii.-i\  is  a  broad  vie*  of  business  and  ;i  comprehensive 
p  "f  industry  as  a  whole.     Too  many   American 
manufacturers  and  merchants  center  .ill  their  en< 
and  attention  upon  their  particular  establishment  and 

the  work  of  ni.ikni)'    profits   lor  it.      Men  at    the  head 

factories   need   the   point    of   view  or   what    might 
termed  as  the  'statesmanship  of  business.'    They  need 
to  appreciate  the  fact  that  their  plant  is  only  a  part  of 
a  greal  industry;  that  their  individual  welfare  depend 

very  largely  upon  the  w  el  fare  and  progress  of  the  whole 

industry  and  of  industry  in  general." 
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CREST  VOLTAGE  INDICATOR 

Method  Whereby  Reading  Is  Maintained  Long  After 
Puncture  Pressure  Is  Established 

In  testing  insulating  materials  for  dielectric  strength 
or  puncture  value,  where  it  is  probable  that  the  maxi- 
mum value  which  causes  the  breakdown  depends  on  the 
wave  form  it  is  often  desirable  to  know  the  maximum 
or  crest  value  of  the  alternating  voltage  wave.  In 
patent  No.  1,209,766  Dr.  Clayton  H.  Sharp,  director  of 
the  Electrical  Testing  Laboratories,  New  York,  discloses- 
a  very  effective  method  by  which  a  crest-voltage  indi- 
cator can  be  made 
to  maintain  its 
reading  for  a  con- 
siderable period 
after  the  puncture 
pressure  has  been 
established. 

A  Fleming  valve 
of  the  general 
type  used  in  wire- 
less work  is  placed 
in  series  with  an 
electrostatic  volt- 
meter  connected 
across  an  alter- 
n  a  t  i  n  g  -  current 
line.  If  the  cur- 
rent through  the 
valve  during  the 
first  quarter  cycle 
has  not  been  suffi- 
cient to  raise  the 
potential  of  the  voltmeter  to  the  full-peak  voltage  of  the 
wave  a  certain  amount  of  electricity  will  flow  into  the 
voltmeter  during  the  fifth  quarter  cycle  of  the  voltage 
wave  and  similarly  a  smaller  amount  may  flow  during 
the  ninth,  thirteenth,  etc.,  quarter  cycles  until  the  poten- 
tial indicated  by  the  voltmeter  has  become  the  same  as 
that  of  the  peak  of  the  voltage  wave.  Thereafter  no 
current  will  exist  except  such  as  may  be  necessary  to 
supply  the  leakage  from  the  voltmeter  and  connected  ap- 
paratus shown. 

It  has  been  found  desirable  to  place  a  condenser  hav- 
ing a  considerably  larger  electrostatic  capacity  than  that 
of  the  ordinary  apparatus  in  parallel  with  the  voltmeter 
in  order  to  serve  as  a  storage  reservoir  of  charge  flow. 
Both  the  condenser  and  voltmeter  then  become  charged 
to  the  maximum  voltage  of  the  wave  and  the  voltmeter 
will  indicate  this  value  in  volts.  If,  when  this  condi- 
tion has  been  obtained,  the  voltage  on  the  line  is  for 
any  reason  reduced  as,  for  example,  by  the  puncture  of 
insulating  material  under  test,  the  voltmeter  needle  will 
retain  its  maximum  position,  dropping  back  toward 
zero  slowly  at  a  rate  which  depends  upon  the  capacity 
and  the  leakage. 


ARRANGEMENT    OF    FLEMING   VALVE, 

CONDENSER    AND    VOLTMETER    FOR 

CREST  VOLTAGE  MEASUREMENTS 
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Engine  Testing  Made  Cheaper  and  More  Rapid 

by  Electricity 

How   the   Testing   Department  of   a  Toledo    Automobile    Plant    Improved    Its    Facilities 

and  Was  Made  Self-Supporting  by  the  Adoption  of  Electrical 

Methods  on  a  Large  Scale 


WHILE  there  is  nothing  particularly  new  about 
employing  electric  generators  to  load  gasoline 
engines  under  test,  the  engine  test  room  of  the 
Toledo  plant  of  the  Willys-Overland  Company  is  inter- 
esting because  this  method  has  been  used  so  extensively. 
In  addition  the  control  arrangements  are  novel. 

The  test  room,  which  is  120  ft.  square,  contains  100 
engine  testing  stands  arranged  in  ten  rows  of  ten 
stands  each.  Each  set  includes  a  10-hp.  500/1200-r.p.m., 
230-volt,  direct-current  Westinghouse  type  S.-K.  shunt- 
wound  generator,  semi-inclosed  on  the  commutator  end 
and  a  panelboard  carrying  control  equipment  and  an 
ammeter.  A  single  feeder  connects  each  row  of  these 
sets  to  as  many  busbars  at  the  main  switchboard 
through  a  400-amp.  circuit  breaker.  The  buses  of  this 
board  are  in  turn  fed  from  a  200-kw.  motor-generator 
set  or  from  a  300-kw.  rotary  converter  housed  in  one 
of  the  company's  substations.  The  line  from  the  main 
buses  to  the  motor-generator  set  passes  through  a  1200- 
amp.  circuit-breaker  set  to  trip  at  1600  amp.  The  300- 
hp.  synchronous  motor  of  the  main  motor-generator  set 
receives  its  energy,  when  the  set  is  supplying  power  to 
the  test  room,  from  the  lines  of  the  Toledo  Railways  & 
Light  Company,  and  delivers  power  back  to  the  central 
station  system  when  the  energy  generated  in  the  test 
room  exceeds  the  local  requirements.  A  commutator- 
type,  230-volt  direct-current  General  Electric  watt- 
hour  placed  on  the  main  switchboard  and  connected  in 
the  main  motor-generator  circuit,  records  incoming  and 
outgoing  energy. 

The  direct-current  motors  were  selected  for  this  serv- 
ice because  they  afforded  the  wide  speed  range  neces- 
sary in  testing.  Induction-type  motors  were  tried  in 
this  service,  but  proved  less  satisfactory  than  the  di- 
rect-current machines.  Two  hundred  and  thirty  volts 
was  chosen  as  the  potential  because  a  motor-generator 
set  designed  for  this  pressure  was  on  hand  and  could  be 
used  advantageously  in  this  work.  The  cycle  of  opera- 
tions practically  fixed  the  speed  range  of  the  motors  be- 
tween 500  and  1200  r.p.m.    The  semi-enclosed  construc- 


tion on  the  commutator  end  of  the  machines  was  con- 
sidered desirable  to  eliminate  troubles  which  might  oc- 
cur from  falling  material,  overhead  crane  hooks  and 
the  like. 

The  cycle  of  testing  operations  is  of  interest  since  it 
shows  what  a  large  amount  of  work  must  be  done  on  and 
by  a  gasoline  engine  in  the  electrical  "limbering  up" 
process  employed  in  this  plant.  When  the  engines  ar- 
rive at  the  test  room  they  are  completely  assembled, 
even  the  automobile  clutch  being  attached  to  the  shaft. 
They  are  set  on  the  concrete  testing  blocks  by  a  travel- 
ing, motor-operated,  Sprague  hoist.  After  the  testing 
motor  is  brought  up  to  a  speed  of  500  r.p.m.,  (when  the 
resistance  has  all  been  cut  out  of  the  armature  circuit) 
the  automobile  clutch  is  closed  thereby  coupling  the 
engine  shaft  to  the  revolving  direct-current  motor.  The 
flywheel  effect  of  the  motor  is  sufficient  to  do  what  the 
factory  men  call  "break  the  set  in  the  bearings" ;  that 
is,  overcome  the  high  static  friction  which  exists  in  a 
new  engine  despite  the  fact  that  the  bearings  are  given 
a  preliminary  run  before  the  engine  is  tested. 

"Breaking  the  set  in  the  bearings"  overloads  the  di- 
rect-current motor  about  300  per  cent  for  a  period  of 
from  one  to  three  minutes,  after  which  the  load  drops 
to  normal.  The  motor  is  then  allowed  to  drive  the  en- 
gine at  500  r.p.m.  for  about  30  minutes,  when  the  load 
will  have  decreased  to  about  20  per  cent  full-rating  of 
the  direct-current  motor.  The  speed  is  then  increased 
to  700  or  800  r.p.m.,  and  the  set  operated  for  one  hour 
to  one  and  one-half  hours,  depending  on  the  condition 
of  the  engine.  This  process  of  driving  the  engine  is 
called  "running  in,"  in  factory  parlance. 

After  a  period  of  another  one  and  one-half  to  two 
hours,  artificial  gas  is  admitted  to  the  engine  intake 
manifold  through  a  mixing  valve,  the  magneto  switch 
is  closed,  and  the  engine  is  allowed  to  drive  the  direct- 
current  machine,  as  a  generator.  An  adjustment  in 
the  throttle  valve  is  made  at  this  time  to  regulate  the 
load  carried  to  about  25  amp.  This  current  is  main- 
tained for  one-half  hour  to  one  hour;  then  the  speed 
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is  Increased  to  b  value  between  BOO  r.p.m.  end  L200 
r.p.m.  to  load  tin'  unit  to  50  amp.,  the  full  load  rating 
of  the  iintvt  current  generator,  After  i  Full  load  run 
of  one  hour  the  engine  is  taken  off  the  block. 

To  control   the  equipmenl    In   these  operation!  and 
provide    automatic    protection    against    contingencie 
which  might  arise,  the  following  methods  and  arrange 


Engine  Test 


Tat    Test 


Circuit 
■f'Vk   Tat    Test    Weaker 

LIM 


1  1       \  1 


TTs^0§ 


250  V.  DC  Bus 


To  D.C.  Shop  Motors 
FIG.    L— CONNECTIONS  OF  ENGINE-TESTING  CIRCUITS 

menta  have  been  employed.  The  direct-current  motor 
of  each  set  is  brought  up  to  a  speed  of  500  r.p.m.  by 
cutting  resistance  out  of  the  armature  circuit,  and  its 
speed  is  increased  beyond  that  point  to  1200  r.p.m.,  by 
inserting  the  same  resistance  in  the  shunt-field  circuit. 
Circuit  protection  at  each  set  is  afforded  by  a  single- 
pole  circuit  breaker  in  each  side  of  the  line.  One  of 
the  breakers  is  set  to  open  on  400  per  cent  overload 
and  is  expected  to  open  only  on  short-circuits.  The 
other  is  set  at  125  per  cent  overload.  When  the  auto- 
mobile clutch  is  closed  to  "break  the  set  of  the  bear- 
ings" it  is  necessary  to  hold  the  low-set  single-pole 
breaker  closed,  thus  the  operator  is  required  to  stay  be- 
side a  unit  until  the  "set  has  been  broken"  and  the  load 
has  dropped  to  the  rating  of  the  motor. 

Each  of  the  single-pole  breakers  is  equipped  with  a 


FIG.   2 — WIRING   OF   CONTROL  PANEL 

special  contact  so  that  when  a  breaker  opens,  it  also 
opens  the  no-voltage  release  circuit  on  the  direct-cur- 
rent motor  starter,  allowing  the  handle  thereof  to 
swing  to  the  "off"  position.  When  the  handle  reaches 
this  position  it  closes  an  auxiliary  switch  which  short- 
circuits     the     engine-driven,      high-tension      magneto 


i  h  rough  i  b  i  ound  I  hu    prei  enl  ing  Ignil  Ion 
Without  tin    arrangement  the  tet  would  continue  to  op 
crate  after  being  disconnected  from  it    load,  and  might 
be  damaged   from  over-voltage    and    high  centrifugal 
ii     el  up  ii\  the  ungoverned  engine. 

To  avoid  a  somewhat    limilar  case  of  trouble,  which 
would  oci  hi'  If  tin  large  motor  generator  let  tailed  with 
a  large  number  of  the  smaller  units  pumping  into  it,  a 
contact  making  voltmeter  has  been  placed  in  the  main 
motor-generator  circuit.     If  s     et     tarts  to  race  the 
voltmeter  closes  a  contact   actuating  a  shunt  trip 
CUil  breaker  which,  in  turn  opens  the  no  voltage  rel( 
circuits  <m  the  entire  100  sets.    This  operation  has  the 
name  result  as  in  the  former  case,  that  is,  it  short 
cuits  the  magneto  and  stops  the  engine-.     Three  emer 
gency  push-buttons  located   in  various  parts  of  the 
room  arc  connected  in  multiple  with  the  contact-making 
voltmeter  circuit,  so  that  the  entire  plant  can  be  -topped 
if  necessary. 

Since  the  energy  output  of  the  test  room  exceeds  the 
energy  consumed,  efficiency  was  not  the  controlling  fac 
tor  which  prompted  the  selection  of  the  testing  equip- 
ment used.    The  chief  requirements  were  increased  pro- 
duction, a  better  product,   and   decreased   maintenance 


FIG.    3 — ENGINE    MOUNTED   FOR   TESTING 

cost  of  test  equipment.  As  for  increased  production, 
100  per  cent  more  engines  were  tested  by  the  electrical 
method  with  less  labor  expense  than  by  the  old  belt-and- 
jack  test  method.  The  absence  of  belts  also  improves 
the  factory  appearance,  increases  safety  to  employees 
and  reduces  noise.  The  electric  testing  equipment  also 
facilitates  mounting  engines,  it  taking  only  two  minutes 
for  two  men  to  set  up  a  four-cylinder  engine  ready  for 
test.  The  ammeter  in  the  electrical  circuit  is  an  added 
convenience  for  the  testers,  since  rapid  fluctuation  of 
the  needle  indicates  that  a  cylinder  is  "missing  fire." 
These  conveniences  with  the  quieter  test  room  aid  in 
"sounding  out"  motors,  and  thus  insure  higher  quality 
in  the  product. 

Although  no  accurate  maintenance  costs  with  the 
belted  equipment  are  available,  men  who  have  been  in 
test-room  service  for  a  long  time  declare  that  the  two 
systems  are  not  even  comparable  on  this  score.  With  the 
belted  units  there  was  nothing  but  trouble  and  expense. 
On  the  other  hand  during  the  two  years  that  the  elec- 
trical testing  units  have  been  operated  there  has  been 
no  trouble  and  practically  no  maintenance  expense  aside 
from  lubrication. 

Saving  of  energy,  ordinarily  wasted  in  brake  tests, 
was  of  course  one  consideration  in  selecting  the  elec- 
trical equipment.     With  the  test  room  running  at  full 
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capacity  about  400  engines  have  been  tested  in  a  nine- 
hour  day.  During  a  period  of  this  length  from  200 
kw.-hr.  to  250  kw.-hr.  will  be  pumped  back  either  into 
the  company's  general  direct-current  network  or  into 
the  lines  of  the  central-station  company.  This  energy 
is  not  produced  inexpensively,  however,  since  it  origi- 
nates from  natural  gas  fuel  burned  in  many  compara- 
tively small  engines.  The  flow  of  energy  at  the  end  of  a 
day  is  always  from  the  test  room — not  toward  it — not- 
withstanding the  fact  that  all  of  the  energy  consumed 
by  the  crane  hoists,  exhaust  fans,  the  mercury-vapor 
lamps  and  other  auxiliaries  is  charged  to  the  test  room. 
Seventy  similar  sets  have  been  installed  at  the  Elyria 


(Ohio)  plant  of  the  Willys-Overland  Company  for  test- 
ing Knight  engines  according  to  W.  A.  Hill,  electrical 
engineer  for  the  company,  since  the  Toledo  installation 
has  proved  so  satisfactory.  One  of  the  details  in  which 
the  Elyria  plant  will  be  different,  however,  is  the  type 
of  direct-current  motor,  since  Knight  engines  require 
higher  speeds  in  testing.  At  this  plant  a  scheme  will 
also  be  worked  out  for  injecting  steam  into  the  exhaust 
header,  so  that  fires  which  sometimes  start  therein  can 
be  quickly  quenched. 

The  entire  cost  of  the  testing  equipment  and  its  in- 
stallation at  Toledo,  exclusive  of  the  large  motor-gen- 
erator set,  which  was  on  hand,  was  $40,000. 


Electricity  vs.  Other  Power  for  Coal  Mines 

Results  Obtained  in  a  Western  Coal  Mine  by  Changing  from  Steam  to  Steam-Electric  Oper- 
ation, with  Data  on  Electric  and  Air  Operation,  and  Cost  of  Using 
Locomotives  in  Place  of  Rope  Haulage 
By  Cornelius  Weber 


HAVING  been  actively  connected  with  the  rehabili- 
tation of  a  Western  coal  mine,  especially  from  the 
motive-power  standpoint,  the  writer  will  endeavor 
to  point  out  how  a  change  from  steam  to  steam-electric 
operation  affected  the  running  expenses  and  output  of 
the  mine.  In  addition  data  will  be  presented  to  show 
how  electric  operation  compares  with  air  operation. 

The  mining  company  referred  to  was  working  two 
properties  and  opening  a  third.  The  first  two  were 
located  1  and  2  miles  respectively  from  the  power  house 
and  tipple,  and  in  opposite  directions  from  the  latter. 
The  power  house,  which  was  operated  before  steam- 
electric  drive  was  adopted,  included  four  air  compressors 
and  two  hoisting  engines  directly  connected  to  steam 
engines.  The  former  furnished  compressed  air  at  80 
lb.  pressure  for  operating  the  mining  tools  and  equip- 
ment, and  the  hoisting  engines  were  used  to  pull  trains 
of  coal  cars  from  the  mines  to  the  tipple. 

In  addition  to  the  apparatus  in  the  main  power  house 
the  following  steam  apparatus  was  used:  One  steam 
engine  for  operating  the  crusher  plant  and  tipple,  and 
one  hoisting  engine  for  pulling  cars  to  the  tipple  (both 
engines  operated  by  one  engineer)  ;  one  box-car  loader 
engine,  and  two  boiler  and  engine  plants  of  35  hp.  each, 
one  at  each  mine  for  operating  ventilating  fans.  The 
latter  plants  each  required  three  engineers  on  eight- 
hour  shifts.  Compressed  air  was  delivered  to  the  mines 
in  opposite  directions  from  the  main  plant  through  8-in. 
mains.  The  air  left  the  compressors  at  a  temperature 
above  boiling  and  cooled  to  the  surrounding  air  tempera- 
ture by  the  time  it  reached  the  mines.  There  the  air 
was  used  for  operating  rock  drills,  coal-cutting  machines 
or  punchers  and  pneumatic  pumps,  the  latter  being 
ordinary  steam  pumps  driven  by  air.  An  idea  of  oper- 
ating conditions  with  steam  drive  can  be  obtained  by  an 
examination  of  the  data  in  Table  I.  Interest,  deprecia- 
tion, etc.,  are  not  included  in  the  expenses  listed. 

The  condition  under  which  electric  service  was 
adopted  was  that  the  local  central  station  company 
should  build  and  maintain  an  electrically  driven  air- 
compressor  plant  at  its  own  expense  and  furnish  elec- 
tricity at  1  cent  per  kilowatt-hour.  A  44,000-volt,  3600- 
kva.  substation  was  built  and  motor-driven  compressors 
were  installed.  Contrary  to  the  original  plans  the  old 
steam  haulage  system  which  pulled  the  coal  trains  with 
rope  drives  extending  to  the  mines  was  retained,  thus 
making  it  necessary  to  maintain  a  part  of  the  original 
boiler  plant.  After  the  new  power  house  was  placed  in 
service  the  operating  expenses  were  as  in  Table  II. 


From  the  data  given  in  Tables  I  and  II  it  can  be  seen 
that  a  saving  of  $1,110.30  per  month  resulted  by  chang- 
ing from  steam  to  steam-electric  drive,  the  items  mostly 
responsible  for  the  saving  being  the  elimination  of 
engineers  and  firemen  and  the  reduction  of  coal  con- 
sumed, which  in  round  numbers  cost  the  company  $1 
per  ton  on  an  average.  In  addition  to  this  saving  there 
was  the  elimination  of  interest,  depreciation,  insurance, 
etc.,  on  a  new  plant  which  the  mine  operators  would 


TABLE    I- 


-MONTHLY    OPERATING    EXPENSES    WITH 
STEAM    EQUIPMENT 


Value  of  Coal  Consumed 


Working 
Days  (26) 

Haulage  system    $455.00 

Breaker  plant  engines 215.00 

Steam  heat  and  radiation 420.00 

Klectric  light  engine 237.00 

Air  compressor   engines 1,475.00 

Steam  auxiliaries   1 4-00 

Machine  shop  engine 7.00 

( 'onveyor  engine 27.00 

Tipple  engine  and  leakage 86.00 

Ash-haulage  engine    5.00 

Total    $2,941.00 


Idle 

Days  (  4  ) 

$46.00 


56.00 

36.00 

85.00 

1.00 


ji-24.no 


Labor  Expense 


Working 
Days  (26) 

Firemen  at   $3.3.".  per  day $1,219.40 

Ash  handlers  at  $2.9o   per  day 377.00 

Water  tenders  at  (3.35  per  day 261.30 

Boiler  washer   at   $3.35    per   day 87.10 


Total    $1,944.80 


Idle 

Days  (4) 

>SU.fn 

34.80 

40.20 


.?l"'">.4ii 


Supplies  per  month....  $204. so      Ventilating  Fans  in  Two  Mines 

Engineers'     wages     per  Value    of    coal    for    26 

month      645.00         working  days $175.00 

Additional     labor,     ma-  Engineers'     wages     per 

chinists,       carpenters,  month    625.00 

etc 540.30     Supplies   per   month....          85.00 


Total     $1,390.10 


Total     J88J 

Grand  total $7,."  10.30 


have  had  to  build  had  they  not  accepted  the  proposition 
made  by  the  electric  service  company.  These  items 
would  have  assumed  considerable  proportions. 

Since  the  steam-driven  haulage  plant  was  a  source 
of  great  waste  and  inconvenience,  the  writer  made  a 
thorough  investigation  and  prepared  an  estimate  of  the 
cost  of  installing  electric  locomotives,  which  is  given  in 
Table  III,  and  of  the  saving  that  could  be  effected 
thereby,  Table  IV.  From  the  figures  given  in  Table  IV 
it  may  be  seen  that  an  electric  haulage  plant,  such  as 
proposed,  would  have  paid  for  itself  in  two  years  and 
would  have  permitted  future  saving  in  the  total  cost 
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operation  greater  then  tin-  compressor  plant  could 

tione  bring  about. 

While  the  changes  made  In  the  mine  motive-power 
equipment  can  hardlj  be  claased  as  complete  electrifica- 
tion, the}  proved  to  have  many  advantages.  At  the 
time  that  this  electrification  was  In  progress  the  mining 
company  was  opening  •  third  property.     Electric  drive 

was  employed  exclusively  there  and  electricity  was  ap- 
plied directly  at   the  tools.     Eligh-tension  alternating 

Current    was   stepped   down   to  2800   \<»lts  to  operate  an 

induction  motor  which  In  turn  was  directly  connected 

to  a  260-VOlt   direct-current  generator  serving  the  mine 

locomotives.     'The  2300-voll  energy  was  stepped  down 

to  140  \olts  to  operate  the  tools  and  machinery. 

Owing  to  the  presence  of  iron  pyrites,  chain  coal- 
cutting  machines  were  not  used,  but  electrically  driven 

COal-punching  machines,  electric  rock  drills,  electric 
pump  motors,  ventilating  tans  and  an  electric  locomo- 
tive haulage  system  were  installed.  By  the  direct  appli- 
cation of  electricity  at  the  various  driven  tools,  great 


TABLE     11 


M«».\THI,Y    OPERATING     EXPENSES    WITH 
STEAM-ELECTi:!*'     EQUIPMENT 


Value  of  Conl  Consumed 

, * , 

Working  Idle 

Steam  Plant  Hays  (26)  Days  (4) 

Haulage  system    $155.00  $10.00 

Breaker-plant  hoisting  engine 9.00  .... 

Steam   heat  and  radiation 420.00  .... 

Miscellaneous   40.00  95.00 

Total $924.00  $141.00 

Labor  Expenses 
a ( 

Working  Idle 

Days  (26)  Days  (4) 

Firemen  at  $3.35  per  day $348.40  $40.20 

Ash  handler  at  $2.90  per  day 75.40  .... 

Water  tenders  at  $3.35  per  day 174.20  13.40 

Total   $739.00  $53.60 

Supplies  for  the  month $145.00 

Engineers'    wages    per    month 312.00 

Additional   labor,   machinists,   carpenters,  etc 550.00 

Total   $1,007.00 

Cost  of    Electric  Energy 

A > 

Working  Idle 

Electric  Plant                                                    Days  (26)  Days  (1) 

Breaker  plant  motor $78.30  

Compressor  motors    (  l'  > 2,680.00  $228.00 

Machine  shop  motor 9.60  

Station    lighting    9.00  1.50 

Total    $2,776.90  $229.50 

Supplies  per  month $40.00 

Engineers'  wages  per  month 312.00 

Additional  labor,   machinists,  carpenters,  etc 140.00 

Ventilating    fan    motors 208.00 

Total $929.50 

Grand  total $7,430.00 


economy  was  obtained  in  power  requirements  and,  for 
the  greater  part,  labor  items  were  eliminated.  The  elec- 
trically operated  mine  produced  coal  on  a  much  smaller 
scale  than  the  air-operated  mines,  owing  to  the  fact  that 
the  latter  were  only  being  opened.  However,  even  during 
the  first  stages  of  operation  it  was  demonstrated  that 
a  high  economy  could  be  obtained  with  electric  opera- 
tion, as  the  comparisons  in  Table  V  show. 

From  these  figures  it  may  be  observed  that,  with  haul- 
age included,  the  energy  consumption  is  only  a  small 
Dart  of  that  in  the  air-operated  mines.  It  must  also 
be  borne  in  mind  that  in  addition  to  the  energy  con- 
sumption charged  to  the  air-operated  mines  there  is  the 
additional  labor  expense  of  operating  the  haulage  sys- 
tem, which  amounts  to  $10,556  per  year  or  2.9  cents  per 
ton.  It  is  apparent  that  the  direct  application  of  elec- 
tric power  at  the  machines  and  an  electric  haulage  sys- 
tem greatly  reduce  the  unit  energy  consumption,  the 
total  energy  expense  for  the  air-operated  mines  being 
SO. 0817  per  ton  and  for  the  electrically-operated  mines 


$0.02886  per  ton.  The  latter  figure  includes  haulage, 
whereas  the  preceding  figure  does  not.  Furthermore, 
the  unit  energy  expense  of  operating  air  mines  should 

he  increased  by  $0,029  per  ton  to  rover  additional  labor, 

thus  bringing  the  equivalent  cost  to  $0.1407.  in  addi- 
tion the  electrically-operated  mine  requires  no  station 
operator,    the   niotornien    and    blacksmith    being    selected 

to  oil  the  machinery  and  operate  the  circuit  breakere. 

The  installation  of  the  electric  machines,  however, 
was  not  made  without  difficulty.  In  the  first  place  the 
operators  viewed  the  new  machines  with  resentment. 
A  man  sent  by  the  company  which  manufactured  the 
machines  was  retained  as  a  demonstrator.  In  one  day 
he  cut  as  much  coal  as  an  air-machine  operator,  the 
coal  produced  per  machine  being  about.  50  tons  per  day. 
All  machine  operators  were  paid  on  a  square-foot  basis, 
at  the  rate  of  $0.0205  per  square  foot  for  wide  work 
and  $0.0315  per  square  foot  for  narrow  work.  A  cer- 
tain minimum  wage  for  these  operators  and  helpers  was 
established   by   the   labor  union.     While  hard-working 

TABLE   III— ESTIMATE  OF  THE   COST   OF    INSTALLING: 

AN  ELECTRIC-HAULACK  SYSTEM 


Based  on  installing  a  500-volt  direct -current  haulage  syst.  in 
21,600  ft.  \<n\K  and  design.  >i  i"  operate  two  1 --ton  kvcomotives, 
one   15-ton  unit  and  one  8-ton  gathering  locomotive. 

Materials 

i  iverhead  construction    $3,100.00 

Switchboard     B93.00 

Switchboard    accessories 82.00 

Total   $3,575.00 

Station  Generating  Equipment 
One  200-kw.,  direct-current,  500-volt   (no  load),  550-volt 
(full      load),      commutating-pole      generator,      direct- 
connected    to    350-hp.,    2200-volt.    60-cycle,    three-phase 
alternating-current    motor    on    common    bedplate,    and 

equipped  with  suitable  starter $3,600.00 

Locomotives 

One   8-ton  gathering  locomotive $2,220.00 

One  15-ton  locomotive 2,825.00 

Two  12-ton  locomotives  at  $2,480  each 4,960.00 

Total   $10,005.00 

Foundations  for  motor-generator  set $145.00 

Freight 

Locomotives    $450.00 

IMutor-generator  set 500.00 

Switchboard    1 5.00 

Line  material  and  accessories 435.00 

Total   $1,400.00 

Labor 

Unloading    motors    and    machinery    and    assembling    ma- 
chinery and  switchboard $200.00 

Labor   on    line   construction 700.00 

Total $900.00 

Cost  of  strengthening  present   trestles   to   carry   locomo- 
tives           $720.00 

Grand  total $20,345.00 


air-machine  operators  could  make  a  considerable  amount 
in  excess  of  this  minimum  wage,  it  was  found  that  they 
could  not  cut  as  much  coal  when  they  shifted  to  the  elec- 
trical machines  as  formerly,  the  result  being  that  with 
a  fair  day's  work  they  could  not  make  much  in  excess 
of  the  established  minimum.  It  was  soon  observed  that 
these  operators  preferred  to  "take  it  very  easy"  and 
receive  the  minimum  wage  rather  than  exert  themselves 
and  make  only  a  slight  amount  in  excess  of  this  mini- 
mum. As  a  result  the  coal  production  per  man  began 
to  drop  off,  and  it  was  found  necessary  to  make  a  change 
in  compensation  rates  for  work  done  with  the  electric 
machines. 

The  reasons  why  the  electric  machines  seemed  to  be 
more  difficult  to  operate  were  their  lighter  weight  and 
the  fact  that  the  pick  moved  through  a  fixed  distance  at 
every  stroke.  With  air  machines,  on  the  other  hand, 
the  operators  could  feed  their  machines  as  fast  as  de- 
sired, the  result  being  that  the  stroke  would  adjust 
itself.     In  the  case  of  the  electric  machine,  feeding  tod 
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rapidly  caused  the  machine  to  kick  back  and  endanger 
the  operator.  Furthermore,  the  lighter  weight  of  the 
electric  machine  tended  to  aggravate  this  disadvantage. 
A  careful  study  of  the  whole  situation  revealed  the  fact 

TABLE    IV— ESTIMATE    OF    SAVING    THAT    COULD     HAVE 

BEEN   EFFECTED   BY   REPLACING   ROPE-HAUI-Al ;  E 

WITH  AN  ELECTRIC  LOCOMOTIVE   SYSTEM 


Labor   Items    Eliminated 
No.  of  Rate  Total  Days 

Men       Classification        l*er  Day        Per  Day     Per  Year  Total 

•I      Trip  riders $3.75               $7.50               240  $1,800.00 

1  Rope  cutter 3.15                 3.15               240  756  00 

2  Connection  men    .  .  .    3.40                 6.80               240  1,632.00 

1  Rope  splicer    3.75                 3.75               365  1,368.75 

2  I'ulley    repairers    .  .    3.75                 7.50               240  1,800.00 
5      Drivers     3.15               15.75               240  3,780.00 

3  Firemen     3.35               10.05               365  3,668.25 

2     Engineers     4.00                 8.00               365  2,920.00 

Total  per  year $17,725.00 

Labor  Items  Introduced 
No.  of  Rate  Total  Days 

Men      Classification       Per  Day       Per  Day     Per  Year  Total 

4  Motormen     $3.60            $14.40               365  $5,256.00 

1      Helper     3.40                 3.40               300  1,020.00 

Total    per    year $6,276.00 


Miscellaneous    Items 
Eliminated 
2400  tons  coal  at  $1  per 

ton    $2,400.00 

Feed  for  five  horses..  .  .       550.00 

Oil  for  pulleys 400.00 

Depreciation  on  rope  ..  1,200.00 
Depreciation  on  pulleys  600.00 
General   repairs 200.00 


Total    $5,350.00 

Grand     total     of     items 

eliminated    $23,075.00 


Miscellaneous    Items 
Introduced 

Electrical    energy $2,400.00 

Oil   for   locomotives....       200.00 
Depreciation  on  locomo- 
tives     .' 500.00 

Depreciation    on    motor- 
generator  200.00 

Brakeshoes    500.00 

Other  repairs 300.00 


Total    $4.1.0(1 .00 


Grand     total     of     items 

introduced $10,376.00 

Annual  saving  =  $23,075 — $10,376  =  $12,669. 


that  a  good  electric-machine  operator  could  not  compete 
with  a  good  air-machine  operator.  However,  raising 
the  rate  per  square  foot  for  the  electric-machine  oper- 
ator was  a  great  inducement  for  the  men  to  exert  them- 

TABLE      V — COMPARISONS     OF     OPERATING      CONDITIONS 

IN    AIR-OPERATED    AND    ELECTRICALLY 

EQUIPPED    MINES 


Compressed   Air    Mines    (Motor-Driven    Compressors) 

Tons  of  coal  produced  per  working  day   (average) 1,485 

Kw.-hr. 

Compressors     228,000 

Crusher  plant    3.750 

Fans     13,470 

Slack  coal  conveyor 820 

Lighting    1,650 

Total      247,690 

Tonnage  produced  per  month   (average) 30,300 

Unit   energy    consumption    (in    kilowatt-hours    per    ton    of 
coal  produced)    (average). 

Compressed  air 7.52 

Crushing 0.123 

Ventilation    0.444 

Miscellaneous     0.08 

Total    8.168 

Average  coal  consumption  (in  pounds  per  ton  produced)  : 

Previous  to  electrification    114.4 

After  electrification   27.2 

Ratio  of  power-plant  labor  expense  after  electrification  to 

same  expense  before  electrification 60.6 

Electrically  Operated  Mine 

Tons  of  coal  produced  per  day 4,4  4  1 .3 

Energy    consumption    in    kilowatt-hours : 

Mining  machines — drills,  pumps  and  electric  hoist  com- 
bined      3,29  0 

Ventilating  fan 1,675 

Haulage  system    5.725 

Total    10,680 

Unit   energy   consumption    (in    kilowatt-hours    per    ton    of 
coal  produced : 

Mining  machines,  drills,  pumps  and  hoist 0.718 

Ventilation    0.377 

Haulage    1.29 

Total    2.385 


selves,  and  the  results  were  very  gratifying,  as  the  data 
given  in  Table  V  indicate. 

It   was    found   that   the   electric   rock   drill  was   not 


capable  of  drilling  as  many  holes  as  the  air  machine, 
also  that  the  air  machine  was  far  more  convenient  to 
move  around  and  set  up.  Much  time  and  thought  were 
spent  to  improve  the  machines  and  various  kinds  were 
tried,  but  none  could  do  what  the  air  machines  were 
capable  of  doing.  However,  as  the  total  cost  of  produc- 
tion was  so  materially  reduced,  this  disadvantage  of  the 
electric  rock  drill  was  offset.  The  chief  disadvantages 
of  the  electric  rock  drills  are  their  excessive  weight, 
bulk  and  complexities.  The  writer  has  the  opinion  that 
a  big  future  would  be  in  store  for  a  successful  drill  that 
would  consist  of  a  plunger  oscillated  back  and  forth  by 
two  solenoids.  Such  a  machine  would  have  nearly  all 
the  characteristics  of  an  air  machine.  Efficiency  would 
not  be  a  deciding  factor  in  selecting  electric  drills,  as 
the  air  drills  are  very  inefficient. 

All  of  the  preceding  data  show  the  comparative  costs 
of  energy  under  various  conditions  without  regard  to 

TABLE    VI — MACHINE     LABOR     AND     ENERGY    COSTS     FOR 
ONE    MONTH 


Air-Operated  Mines 

Wages  of  machine  men,  drillers  and  helpers $4,872.00 

Wages  of  power-plant  operators  and  mechanics 500.00 

Cost  of  electrical  energy  to  operate  air  compressors  and 

fans     1,632.00 

Total     $7,004.00 

Number  of  tons  of  coal  produced :'i>,737 

Cost  of  above  items  per  ton $0,338 

Electrically  Operated  Mines 

Wages  of  machine  men,  drillers  and  helpers $1,377.55 

Cost    of   electrical   energy,    mining   machines,    pumps    and 

drills     32.00 

Ventilating  fan    16.00 

Total    $1,425.55 

Number  of  tons  of  coal  produced 4,444 

Cost  of  above  items  per  ton $0,321 

Balance  in  favor  of  electrically  operated  mine   (per  ton)  .  .       $n.017 


the  final  cost  of  producing  coal.  Although  conditions 
vary  in  the  different  mines,  none  of  the  mines  referred 
to  required  shafts,  as  they  had  entrances  from  ground 
level.  Loading  was  paid  for  on  a  tonnage  basis.  The 
only  items  affected  by  electric  drive  were  energy  costs, 
machine  operation,  labor  and  haulage.  The  electrically 
operated  mine  produced  only  about  150  tons  of  coal  per 
working  day,  while  the  air-operated  mines,  which  were 
well  developed,  produced  about  ten  times  this  amount. 
Consequently,  the  smaller. mine  had  relatively  high  over- 
head charges  and  could  hardly  be  expected  to  produce 
as  cheaply  under  ordinary  conditions  as  the  larger 
mines.  However,  the  labor  and  energy  costs  in  the  case 
of  electrical  operation  on  a  small  scale  are  actually 
lower  than  the  same  items  in  the  case  of  air  operation, 
as  data  in  Table  VI  will  show. 

When  the  figures  in  Table  VI  were  compiled  the  elec- 
trical mining  machine  operators  were  receiving  a  fixed 
wage  per  day  on  account  of  the  fact  that  a  rate  adjust- 
ment was  in  progress.  The  result  was  that  the  machine 
operators  did  not  work  as  ardently  as  usual,  produced 
less  coal,  and  naturally  increased  the  cost  per  ton.  The 
cost  per  ton  ($0,321)  is  therefore  higher  than  normal. 
If  haulage  expenses  could  have  been  included  the  dif- 
ference would  be  far  greater. 

Since  the  mines  referred  to  in  this  article  were 
equipped  a  chain-type  cutting  machine  capable  of  oper- 
ating any  fields  in  which  iron  pyrites  are  much  in  evi- 
dence has  been  developed,  so  the  disadvantages  cited 
above  for  electrical  coal  cutters  will  undoubtedly  be 
overcome.  With  the  remarkable  results  mentioned  in 
this  article  and  with  purchased  power  at  1  cent  per 
kilowatt-hour  balanced  against  steam  operation,  it  is 
quite  possible  that  a  modern  electric  generating  plant 
which  is  located  at  a  coal  mine  would  prove  to  be  a 
good  dividend  payer. 
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REMEDYING  BOOSTER  TROUBLE 

Straightening    Mix-up  in   Connections   and  Chan^ini; 

Method  of  Excitation,  Corrected  Polarity 

and   Voltage 

HV    II.    L.    HERVEft 

While  the  wornoul  commutator  of  a  booster  armature, 

which  had  been  iii  constant  service  for  eighteen  years, 

was  being  replaced,  tin-  old  and  brittle  coil  insulation 
was  accidentally  cracked  by  moving  the  coil  leads.  As 
soon  as  the  machine  was  started  a  number  of  Bhort- 
circuits  developed,  necessitating  the  rewinding  of  the 
armature.     Since  the  pitch  had  not  heen  counted  before 


|l|l|l|l|l|l|l|l|l|l|l|l|l|H 
CONNECTION    OF   BOOSTER   WITH    SUPPLY   AND   BATTERY   CIRCUIT 

the  commutator  was  disconnected  the  first  time,  it  was 
necessary  to  determine  the  coil  throw.  As  there  were 
ninety-one  wave-wound  coils  the  lead  pitch  had  to  be 
either  1  to  46  or  1  to  47,  depending  on  whether  a  retro- 
gressive or  progressive  connection  was  used.  Both  con- 
nections would  work  satisfactorily,  but  the  polarity  of 
the  generated  emf.  would  be  different  for  the  two  con- 
nections. To  experiment  a  retrogressive  connection  of 
1  to  46  was  used.  In  disconnecting  the  booster  another 
obstacle  was  introduced  by  the  engineer  neglecting  to 
mark  any  of  the  connections.  When  the  machine  was 
started  with  the  new  armature,  the  polarity  built  up 
in  the  wrong  direction,  showing  that  a  progressive  con- 
nection should  have  been  used.  After  the  engineer  had 
made  several  changes  in  the  external  connections  of  the 
booster  without  getting  the  correct  combination,  the 
writer  was  called  in  to  locate  the  trouble. 

On  starting  the  set  the  voltage  rose  in  the  right 
direction,  so  the  generator  was  connected  to  the  bat- 
tery. Instead  of  obtaining  a  charging  current  of  40 
amp.,  however,  the  highest  that  could  be  obtained  with 
all  the  resistance  cut  out  of  the  field  rheostat  was  25 
amp.  This  condition  indicated  a  reversed  series  field 
connection.  After  reversing  the  series  field,  the  load 
was  again  connected,  but  the  ammeter  needle  went  off 
the  scale,  showing  that  the  machine  was  too  highly 
over-compounded.  The  series  winding  was  then  cut  out, 
leaving  a  separately  excited  shunt-wound  booster.  It 
is  not  known  whether  the  series  coils  were  in  use  before 
the  machine  was  taken  down  or  not,  but  since  they 
were  cut  out  the  generator  end  of  the  set  has  been  run- 
ning much  cooler  than  formerly  and  very  satisfactory 
voltage  regulation  is  obtained. 


THE  EFFECT  OF  SOOT 

ON  BOILER  EFFICIENCY 

Results  of  Tests  Made  on  Oil-Burning  Boilers  Before 

and   After  the   Installation   of 

Soot  Blowers 

Tests  have  been  made  by  the  superintendent  of  power, 
Pacific  Gas  &    Electric  Company,  on  the  efficiency   of 

SOOt-blowing  apparatus  installed  in  the  two  822-hp., 
oil-burning  Stirling  boilers  at  Station  A.  The  equip- 
ment on  each  boiler  consists  of  six  revolving  units,  one 
at  the  top  and  one  at  the  bottom  of  each  pass.  Each 
unit  consists  of  a  2-in.  pipe  extending  the  entire  width 
of  the  boiler,  with  special  Venturi  nozzles  placed  be- 
tween the  lines  of  tubes.  The  pipe  is  revolved  by  means 
of  a  chain  wheel  on  the  boiler  side,  thus  blowing  the 
steam  between  the  tubes.  When  blowing  tubes  the  path 
of  the  furnace  gases  is  followed  and  the  dampers  opened 
wide  to  allow  the  soot  to  be  carried  out.  As  shown  in 
the  following  test  results,  the  temperature  of  the  gases 
in  the  stack  was  decreased  69.25  deg.  Fahr.  (13.05  per 
cent)  and  the  temperature  of  the  superheated  steam  in- 
creased 3  deg.  (0.6  per  cent)  by  cleaning  the  tubes. 
Calling  the  efficiency  of  the  boilers  70  per  cent,  this 
means  a  saving  in  fuel  of  3.9  per  cent  due  to  dusting. 

Before  Using  After  Operating 
Soot   Blowers  Soot  Blowere 

Load  meter 4.075  4.175 

Per  cent  rating 101.88  per  cent  104.38  per  cent. 

Steam  pressure 199.5  lb.  200.75  lb. 

Superheated  steam    499.5    deg.  Fahr.  502.5    deg.  Fahr. 

Stack  temperature 553        deg.  Fahr.  483.75  deg.  Fahr. 

The  soot  that  accumulated  on  the  tubes  of  the  oil- 
burning  boiler  was  a  sticky,  gummy  substance  which 
clung  with  great  tenacity  to  the  tubes.  The  soot  blower 
used  was  made  by  the  Diamond  Power  Specialty  Com- 
pany of  Detroit. 


USING  TRANSFORMERS  WITH 

DIFFERENT  CHARACTERISTICS 

Proper  Sharing  of  Load  Insured  by  Separating  Sec- 
ondaries and  Operating  One  Transformer 
with   Reduced   Ratio 

BY  E.  C.  PARHAM 

The  accompanying  diagram  shows  the  connections  of 
two  three-phase  transformers  tapped  to  the  same  high- 
tension  primaries.  By  means  of  links  located  on  the 
covers  but  not  shown  in  the  diagram,  the  secondaries 
can  be  connected  for  115-volt  or  for  230-volt  operation. 
One  of  the  transformers  shown,  connected  for  115  volts, 
was  formerly  used  to  supply  the  lighting  service  for  a 
large  mill  yard.  At  that  time  it  was  connected  to  A 
and  to  B  which  represent  service  lines  to  opposite  ends 
of  the  yard.  Later  it  was  necessary  to  install  another 
transformer  to  take  care  of  an  increased  load,  one  unit 
being  connected  to  A  and  the  other  to  B.  Under  this 
condition  No.  1  carried  more  load  than  No.  2,  although 
neither  was  fully  loaded.  Finally,  however,  No.  1  be- 
came so  much  overloaded  that  it  was  necessary  to  re- 
lieve it.  Parallel  operation  was  tried  but  the  two  units 
had  such  different  characteristics  that  they  failed  to 
proportionately   divide  the    total    load.     The  condition 
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could  have  been  improved  by  the  installing  of  external 
reactances  but  the  situation  was  further  complicated 
by  the  excessive  drop  and  the  expense  of  installing 
more  copper. 

As  relief  was  urgent,  the  operator  replaced  all  of  the 
115-volt  lamps  of  section  B  with  230- volt  lamps  and  re- 
connected transformer  No.  1  for  230-volt  operation.  The 
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TWO    DISSIMILAR    TRANSFORMERS    USED    FOR   LIGHTING    SERVICE 

doubling  of  the  voltage  halved  the  current  for  the  given 
load,  halved  the  line  drop  for  the  given  current,  quar- 
tered the  energy  losses  at  all  loads  and  solved  the  prob- 
lem in  a  manner  that  was  unobjectionable  excepting  that 
it  was  necessary  to  use  lamps  of  two  voltage  ratings.  As 
the  115-volt  service  was  at  one  end  of  the  yard,  and  the 
230-volt  service  at  the  other  end,  there  was  little  prob- 
ability of  applying  low  voltage  lamps  to  the  higher 
voltage  lines. 


GUYING  POLES  IN  LIMITED  SPACE 

How    Difficulties    Were    Overcome    Where    It    Was 

Impossible  to  Secure  Guying  Rights  on 

the    Adjoining    Land 

BY    H.    B.    SWEENEY 

Where  space  for  side  guying  poles  in  the  usual  man- 
ner is  limited  or  not  available,  one  of  the  large  trans- 
mission companies  of  Pennsylvania  employs  the  con- 
struction indicated  in  the  accompanying  drawings.  A 
specific  case  which  came  to  the  writer's  attention  was 

7-\  it1.Er.tra  6alr  Stranded 
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FIGS.  1  AND  2 — POLES  EQUIPPED  FOR  GUYING  IN  LIMITED  SPACE 

the  guying  of  a  pole  at  a  sharp  angle  in  the  line  where 
it  was  impossible  to  buy  guy  rights.  A  guy  that  might 
be  called  a  combination  knee-brace  and  truss  guy  was 
used.  Fig.  1  shows  a  45-ft.  pole  provided  with  such  a 
guy.  The  knee  is  attached  approximately  midway  be- 
tween the  ground  and  where  the  guy  wires  are  fastened 
to  the  pole.    With  this  construction  two  double  guys  are 


used.  One  set,  M,  is  anchored  to  slug  B,  which  is  em- 
bedded in  the  same  concrete  slab  as  the  pole,  and  is 
simply  a  brace  to  keep  the  pole  from  bending.  The  other 
double  guy,  Ar,  serves  the  purpose  of  a  side  guy  since  it 
is  anchored  to  the  slug  A,  which  is  embedded  in  a  slab 
A  entirely  independent  of  the  pole. 

Another  case  which  came  to  the  writer's  attention 
was  where  the  side  guys  on  an  angle  pole  had  to  be 
removed  from  the  adjoining  property.  Since  the  line 
was  an  important  high-tension  circuit,  service  could  not 
be  interrupted,  so  the  pole  was  temporarily  guyed  and 
trenches  were  dug  to  receive  the  slugs  shown  in  the  view 
B-B  of  Fig.  2.  The  slugs  with  their  attached  anchor 
rods  were  then  securely  buried.  After  guys  had  been 
hooked  between  the  knee-brace  and  the  anchor  rods  and 
drawn  up  taut  by  means  of  turnbuckles,  as  shown  in  the 
illustration,  the  temporary  guys  were  removed. 


FILING  CABINET  FOR  BLUEPRINTS 

Ready  Reference  Made  Possible  by  Indexed  Tubular 

Compartments  in  Which  Prints  Can 

Be  Stored   Compactly 

Blue  prints  or  maps  may  be  easily  filed  in  the  2-in. 
pasteboard  tubes  which  are  removable  from  the  filing 
magazine  shown  in  the  accompanying  illustration. 
These  tubes  slip  into  the  fixed  compartments  which  are 


COMPACT,  LARGE-CAPACITY   MAGAZINE   FOR  PRINTS  AND   MAPS 

arranged  in  twenty  rows  with  ten  in  each  row.  Thir- 
teen rows  are  42  in.  long  and  seven  rows  18  in.  long. 
In  one  of  the  lower  corners  are  seven  rows  of  horizontal 
tubes  24  in.  long.  Each  fixed  tube  is  numbered  and  the 
removable  tubes  are  numbered  to  correspond.  Numbers 
are  also  placed  on  the  case  opposite  each  row.  With 
six  maps  in  each  tube,  the  magazine  holds  1620  maps. 
The  cost  is  said  to  be  less  than  with  drawer  files,  the 
space  occupied  a  little  over  half  as  much,  and  the  prints 
are  not  so  liable  to  be  torn. 

An  indexed  book  is  used  in  conjunction  with  the  file  to 
list  the  contents  according  to  their  numbers.  This  saves 
time  ordinarily  lost  in  reading  titles.  The  maps  are 
numbered  on  the  back  of  all  four  corners,  so  that  refiling 
is  easy. 

This  magazine  was  made  under  the  direction  of  and 
is  patented  by  E.  C.  Deal,  vice-president  and  general 
manager  of  the  North  Carolina  Public  Service  Company, 
Greensboro,  N.  C. 
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LAMP   FOR    BRIDGE    WARNING 

Construction  and  Operation  oi  Two-Coloi   Channel 
Light  Lamp  f 01  Indicating  Open  or  Cloaed 
Position  i>t    Drawbrl 

i  experimenting  with  mercury  contacts  and  pen 
duium  pipes  swinging  back  of  colored  glass,  F.  ll.  A 
engineer  in  charge  of  bridge  repairs,  Chicago,  ill.,  de 
signed  a  drawbridge  channel  light  like  the  one  shown 


Interior  View 
(  Fued  Commutator  Disk  Removed) 


fi,ed  Qi'sk 

on 
Bridge 


Moving  for* 
of  Lamp 


LEFT — KXTERIOR    VIEW    OF    CHANNEL    LIGHT;    RIGHT — INTERIOR 
VIEW — CHANNEL    LIGHT    DETAILS 

herewith.  It  consists  of  two  lamps  hung  on  a  pipe 
pivoted  at  its  upper  end  to  the  end  of  the  drawbridge. 
When  the  draw  is  raised  the  light  is  changed  from  red 
to  green  by  a  switch  located  at  the  pivoted  end  of  the 
pipe.  The  switch  contains  no  springs,  being  operated 
solely  by  gravity.  As  the  span  rises,  the  lamps  remain 
vertical,  pushing  the  jaw  of  the  switch  around  by  means 
of  a  cam  passing  through  the  bridge.  The  lamps  can 
be  rotated  on  the  pipe  in  case  a  bridge  crosses  a  channel 
at  an  angle.  A  line  is  attached  to  the  bottom  of  the 
lamp  and  to  the  bridge  hand  rail,  so  that  the  lamp  can 
be  swung  through  180  deg.  Wherever  possible  the  abut- 
ment lamps  are  hung  on  long  pipes  in  the  same  manner. 
The  wearing  surfaces  are  oiled  from  a  pipe  reaching 
from  above  the  top  of  the  casting  covering  the  switch 
mechanism.  The  electric  lamp  bulbs  are  provided  with 
spring  sockets,  as  the  filaments  will  not  withstand  the 
constant  jar  caused  by  traffic.  Telltale  lamps  installed 
in  a  box  in  the  bridgetender's  house  indicate  when  the 
lamps  '  pase  to  burn. 


Thawing  Ducts  with  Hot  Water 

During  the  past  winter  ice  formed  in  an  unusual 
number  of  duct  lines.  To  remove  it  several  plans  have 
been  tried.  Heated  metal  mandrils  were  used  success 
fully,  but  slowly.  Steam  from  a  small  boiler  was  also 
employed.  The  best  method  appeared  to  be  to  direct  a 
stream  of  warm  or  hot  water  into  the  duct.  This 
method  was  rapid  and  had  the  advantage  of  carrying 
away  ice  in  chunks.  The  difficulty  with  the  plan  was 
one  of  supplying  portable  equipment  that  would  deliver 
the  water  at  temperatures  and  in  quantities  that  could 
produce   the   desired   result.      One   outfit   fitted    up   for 


this  purpose  consisted  "t    a    small   in  tantaneous 
heater   el  overs  iplicer'i  furnace.    The  furnace  did  not 
jive    ufflcient  heat.    The  gas  heater  was  then    u  pended 
i  tripod  over  ;i  large  Wells  lighl  operated  by  kero 
ene.     The  Hams  from  this  apparatus  y.i\f  plentj   of 
heat,  hut  was  difficult  to  control    The  arrival  ol  warmer 
weather  made  further  experiments  with  this  apparatui 
impossible  for  this  winter.     It  wai    thought,  how< 
by  the  centra]  station  engineers  in  charge  <>t'  the  work 
thai  1 1  some  heat  source  of  a  size  between  that  of  the 
splicer's   furnace  and  the   Wells   light    were   used   the 
apparat us  would  be  vei  iful. 


INSPECTION  SCHEDULE 

Arrangements    for    Insuring    Periodic    Inspection    of 

Station  and  Transmission  Line  Apparatus 

Used    by    Ohio    Company 

In  the  accompanying  illustration  is  shown  one  side 
of  an  inspection  report  used  by  the  Ohio  Service  Com- 
pany of  Coshocton,  Ohio.  This  report  covers  all  inspec- 
tions that  are  regularly  made,  except  those  which  must 
be  reported  on  some  special  form.     The  other  side  has 


SCHEDULE  OF  INSPECTIONS 

January  and  July 
First   Week,        Districts   A  &  C. 
Second    Week,  "         B  &  D. 

Switchboard  Instruments   (except  watt-hour  meter 8) 

Low  Tension  Feeder  Oil  Switches  and  Relays 

Insulation  of  Cables  an  Conduits. 

Motor-Generator  Sets  and  Control  Devices. 

Feb.,  Apr.,  June    Au».,  Oct..   Dec. 

Second   Week,   Districts   A  &  C. 

Third  Week,  "  B  &  D. 

High  Tension  Oil  Switches  and  Relays. 
Switching  Towers  and  High  Tension  Substations. 

March  and  July 

Third  Week,  All  Districts. 
Electrolytic  Arresters  and  Grounds. 
Low  Tension  Arresters: — Plants  and  Substations. 
Transil    Oil.       H.    T.     Transformers.    Oil    Switches    and 
Lightning  Arresters. 

March,  June,  Sept.,   Dec. 
First  Week,        Districts  A  &  C. 
Fourth    Week,  "  B  &  D. 

Switchboard   Watt-hour  Meters. 

Insulation   of  Generators,   H.   T.   Transformers,   Arc   and 
1  ncandescent  Street  Lighting  Transformers. 

Jan.,  Feb.,  March,  Apr.,  May,  June,  July,  Aug., 
Sept.,  Oct.,  Nov.,  Dec. 
First  &   Third  Week,  All  Districts. 
Transmission    Lines,    Poles,    Anchors,    Guys,    Insulators, 
Conductors.  Ground  Wire,  Trees,  Land-Slides,  River 
and  Railroad  Crossings. 
Transmission     Telephone    Lines,     Insulators,     Transposi- 
tions, Trees  and  Undergrowth. 

Jan.,    Feb.,   March,  Apr.,  May,  June,  July,   Aug., 
Sept.,  Oct.,  Nov.,  Dec. 
Second   Week,    All    Districts. 
Transmission   and   Interurban  Railway  Telephones. 
NOTICE:    These  reports   are   in   triplicate   and  the  first 
and  second  copies  are  to  be  held  by  inspector  until  report 
is  complete.     The  third  copy  to  be  sent  to  the  Manager 
iin  )ncdiately    after    inspection    is    made,    and    when    the 
fault  as  found  on  inspection  has  been  remedied,  the  first 
copy  is  to   be  sent  to  the  Manager  and  second  copy  to 
Dist.  Supt. 

When  no  fault  is  found  the  first  copy  is  to  be  sent 
to  the  Manager  immediately,  the  second  copy  to  the 
Dist.   Supt.,  and  the   third  copy   destroyed. 


FORM    OF    INSPECTION    REPORT    USED   BY    THE 
OHIO    SERVICE    COMPANY 

space  for  the  subject,  location,  date  of  inspection,  re- 
sults, and  signature.  Near  the  bottom  is  the  heading 
"Following  the  above  inspection,  corrections  have  been 
made  promptly  to  apparatus  as  follows,"  after  which  is 
left  four  lines  for  remarks,  date  and  signature.  It  may 
be  pointed  out  that  lightning  arresters  are  examined 
just  before  and  during  the  lightning  season. 


March  24,  1917 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management    Topics, 
Including  Applications  of  Electric  Light,   Power  and  Heat 


RURAL  ELECTRIC  SERVICE 

PROFITABLE  IN  WISCONSIN 

Undesirable    Ordinarily    to    Serve    Small    Individual 

Consumers  from  Transmission  Lines  with 

Voltages  Over  66oo 

In  the  report  of  the  committee  on  rural  service  before 
the  recent  convention  of  the  Wisconsin  Electrical  Asso- 
ciation, F.  C.  Babson,  of  Watertown,  summarized  the 
findings  and  opinions  of  the  1916  committee  as  follows: 

First — The  construction  of  purely  rural  service  lines 
is  not  ordinarily  warranted  unless  the  saturation  of 
service  is  such  that  a  reasonable  return  on  the  added 
investment  and  sale  of  energy  may  be  shown.  Second — 
Rural  service  consumers  on  transmission  lines  of  not 
over  6600  volts  connecting  towns  or  villages,  are 
ordinarily  profitable  if  a  suitable  minimum  charge  is 
made.  Third — A  suitable  minimum  charge  to  cover  the 
higher  cost  of  service  for  rural  consumers  should  be 
made,  variously  estimated  at  from  $2  to  $3  per  month. 
Fourth — A  low  second  step  in  the  energy  rate  should  be 
provided  so  as  to  encourage  a  sufficient  use  of  the  service 
by  the  farmer  to  make  it  practical  and  attractive. 

The  total  number  of  companies  reporting  rural  con- 
sumers to  the  committee  this  year  was  twenty  against 
eighteen  for  last  year.  Five  companies  which  reported 
seventy  rural  consumers  in  1915  did  not  report  in  1916, 
but  seven  companies  which  did  not  report  rural  con- 
sumers last  year  reported  153  consumers  this  year. 

An  analysis  of  Table  I,  which  covers  reports  from 


twenty  companies,  brings  to  light  the  following  facts: 
First — In  a  moderate  majority  of  cases  the  farmer 
pays  for  the  extension  of  primary  lines.  Second — The 
cost  of  transformer  installations  is  carried  by  the 
farmer  in  about  one-half  the  cases  reported  and  by 
the  company  in  the  other  half.  Third — In  a  large  ma- 
jority of  cases  the  farmer  pays  for  the  extension 
of  the  secondary  lines.  Fourth — In  a  large  ma- 
jority of  cases  no  refund  on  the  cost  of  the  extensions 
is  made  to  the  farmer  where  he  has  contributed  to  the 
expense  of  such  extension.  Fifth — In  a  large  majority 
of  cases  single-phase  motors  are  provided  for  on  rural 
extensions,  and  provisions  for  motors  over  5-hp.  ca- 
pacity, single-phase,  are  exceptional.  Sixth — In  a  ma- 
jority of  cases  lines  have  not  been  constructed  exclu- 
sively for  rural-service  consumers,  but  have  been  ex- 
tended from  city  lines  into  well-settled  suburban  or 
rural  districts.  A  considerable  portion  of  the  rural  con- 
sumers obtain  service  from  low-voltage  transmission 
lines,  where  the  transmission  voltage  (up  to  and  in- 
cluding 6600  volts)  is  stepped  down  direct  to  110  or  220 
volts.  Seventh — In  a  majority  of  cases  the  rural  service 
is  reported  to  be  profitable.  It  is  interesting  to  note 
that  with  an  average  transformer  capacity  per  consumer 
of  1.6  kw.  and  an  average  connected  load  per  consumer 
of  2  kw.,  the  income  per  consumer  per  annum  is  $39. 

Table  II  recapitulates  the  findings  in  condensed  form 
and  compares  the  findings  with  those  of  1915.  The  fol- 
lowing inference  may  be  reasonably  deduced  from  the 
data  shown:      First — There   is   an   apparent   slight    in- 


TABLE  I— STATISTICS  OF  RURAL  LIGHT  AND  POWER  SERVICE  IN  WISCONSIN  FOR  1916 


Name 


Mineral  Point. 


Burlington 

Edgarton 

Grand  Rapids 


Green  Lake  . 
Ft.  Atkinson. 

Durand 

Rice  Lake. .  . 


Glenwood . . 
Janesville. . 
Lake  Mills. 
Oakfield . . . 


Sheboygan 
Sturgeon  Bay . 
Lake  Geneva 

Hudson 


Grafton . 
Baraboo. 
Oshkosh. 
Beloit... 


Total  reported 

Arithmetical  aver- 
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6,600 
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6,600 

6,600 
2,200 
6,600 
6,600 

2,300 
6,600 
6,600 
6,600 

13,200 
2,300 
.'6,000 
13,000 

13,000 
6,000 

2,300 

2^300 
2,300 


Total 


Per  Consumer 
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44.0 
30  0 


2.0 
18.3 
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6.5 


20.0 
•  t 
.t  45.0 

75.0 
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2,066 
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11,000 
2,142 
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4.0 


7.0 

45  0 


262  2.0 

7,547  17.5 

2,084  14.0 

3,871  60.0 

7.0 

1,637  6.0 
16,000  40.0 
47,000 

322,022 

32.0 
6,400    42.0 

6.5 

40.0 
40^0 


256 
7,044 

17.;::. 


446.493 


364.0 


$229 

43 
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208 


as 

o 
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0.8 

15 
10.0 


43  2.0 

601  1.4 

156  0.7 
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600  3.0 
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243 
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Per  Kilowatt — 
Transformer  Cap. 
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38 
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•Less  than  full  year.     fSuburban.     JA11  power.    JOakfield  out.     Ij  Probably  suburban. 
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crease  in  the  number  of  companies   furnishing   rural 

nee  and  in  the  number  of  rural  consumers  rx 
served.    Second    The  maximum  distance  of  distribution 
i.   indicating  a  decrease  in  saturation  of 
service    Third     A  large  increase  in  total  kilowatt  hour 
consumption  :m<l  annual  operating  revenue.     Fourth 
[ght  decrease  in  connected  load  and  step  down  tra 

lAiu  i    ii    COMPARATn  i   B1  \  i  r  u<     01   i  IQH1    WD  POWER 
HI  l;\l    SKKVU'I    IN   IVISt'ON    l\   IN    101  ■    \ND   I'M,,- 


Companies  roportim  oonsumari 
Number  i>i  ooniumeri 
Average  Dumber  oouumtn  per  oonuNuiy 
MMimum  distance  from  station,  milea, 
I'oul  oouneeted  load,  ki l.>>\ :» 1 1  -- 

i    hours  sold  per  war 

Trantformei  oapaoity 
fotal  inoomt 


I'M", 


I 


Is  0 

L'll  II 
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18 
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DATA  PI  R  CON81  MER     \KITIIMI'  lie  \l.   iVERAGE 


Kilowatt!  oouneeted  load 
Kilowatt-hours  sold  per  year 

■  oner  eaparitj 
Lnoome  per  yeai 


DATA   PER   KILOWATT  OF  TRANSFORMER   CAPACITi     ARITHMETICAL 

\\i 


KiklWatt-houn  Bold  per  year 

Kilowatts  oonneeted  load 

Income  per  year 


Receipts  per  kilowatt-hour 

'Three  companies  with  lt>->  consumers  reporting  in  1915  did  oot  report  in  1916.    Total 
kilowatts  oonneeted  load  reported  by  these  companies  in  1915,  :U7  kilowatts 
t  transformer  capacity  not  reported  by  five  companies 

former  capacity  per  consumer,  but  a  noticeable  increase 
in  the  average  revenue  per  consumer,  which  would  indi- 
cate a  greater  use  of  the  connected  load  and  transformer 
capacity  than  in  1915.  Fifth— There  is  an  apparent 
reduction  in  the  kilowatt-hours  sold  per  kilowatt  of 
transformer  capacity,  which  would  further  indicate  a 
tendency  toward  less  saturation  of  business. 

The  feasibility  and  desirability  of  offering  service  or 
actually  serving  rural  consumers  along  new  or  existing 
transmission  lines  of  not  over  6600  volts  the  committee 
believed  to  be  a  well-established  fact. 

It  does  not  seem  to  be  desirable  ordinarily  to  serve 
small  individual  consumers  from  important  transmission 
lines  with  voltages  over  6600,  unless  the  service  can  be 
delivered  through  the  medium  of  local  lower-voltage  dis- 
tribution lines. 


NEWSPAPER  PUBLICITY  FOR 

THE  CENTRAL  STATION 

Local  Superintendents  of  Southern  California  Utility 

Receive  Prizes  for  Greatest  Number  of 

Column  Inches 

At  the  recent  annual  convention  of  the  Southern 
Sierras  Power  Company  employees,  held  in  Riverside, 
Cal.,  a  surprise  was  announced  in  the  shape  of  three  $10 
prizes  which  went  to  the  local  superintendents  from 
towns  where  the  greatest  number  of  column  inches  had 
been  published  in  the  local  newspapers  relative  to  com- 
pany activities.  The  towns  which  the  company  serves 
had  been  divided  into  three  classes:  those  in  which  there 
existed  one,  two  or  three  newspapers  respectively,  and 
the  premium  was  given  to  the  local  superintendent  who 
bad  secured  the  most  publicity  in  each  class. 

The  town  in  which  headquarters  was  located  was  ex- 
cluded from  consideration,  of  course,  but  a  complete  file 
had  been  compiled  of  all  press  comment  that  had  ap- 
peared in  the  other  towns  served.    In  one  town  in  which 


three  paper  were  published  the  total  amount  of  space 
devoted  to  matters  referring  to  the  companj  during  the 
year  amounted  to  555  column  inches. 

Local  superintendents  are  in  tructed  to  give  a  red 
sonable  amount  of  attention  to  seeing  that   tin-  daily 
papers  arc  provided  with  such  items  of  interesl  relating 
to  company  businesses  would  readily  be  clas  ed  a    n< 
and  to  send  to  headquarter    all    uch  clippings. 


CENTRAL  STATION  FINANCING 

OF  MOTOR  APPLICATIONS 

A   Number  of  Successful  Plans  Discussed  at  March 

Meeting  of  Ohio  New-Business  Co-operation 

Committee  Held  at  Dayton 

Through  the  institution  of  a  trial  sale  plan,  hou 
hold  electric  appliances  have  become  more  popular  and 
are  winning  the  confidence  of  consumers  of  electricity. 
The  success  of  this  plan  has  led  sales  managers  to  ask 
themselves  if  a  similar  plan  cannot  be  worked  out  to  de- 
velop a  large  power  load.  The  discussion  of  such  plans 
as  have  been  tried  received  considerable  attention  at 
the  March  meeting  of  the  New-Business  Co-operation 
Committee  of  the  Ohio  Electric  Light  Association  when 
F.  I.  Woltz,  power  engineer  Union  Gas  &  Electric  Com- 
pany, Cincinnati,  read  a  paper  entitled  "Financing  Mo- 
tor Installations." 

In  Cincinnati  the  forerunners  of  the  trial  motor  plan 
were  the  trial  campaigns  for  gas  furnace  equipments, 
gas  arcs,  and  large  nitrogen  lamp  units.  The  result  of 
these  campaigns  in  placing  quickly  a  large  number  of 
appliances,  revealed  the  possibilities  of  the  trial  plan. 
The  method  worked  out  for  motor  installations,  how- 
ever, was  different  from  the  ones  before  mentioned  in 
that  it  was  not  given  great  publicity  and  was  used  as  a 
final  argument  after  the  salesman  had  first  tried  every 
possible  means  and  argument  to  get  the  business.  The 
customer  having  been  led  to  the  point  where  he  wanted 
the  service,  and  believed  he  would  profit  by  it,  but  felt 
that  the  power  salesman  had  perhaps  underestimated 
the  operating  costs,  or  that  a  number  of  unforeseen  con- 
ditions would  likely  arise,  the  power  company  assumes 
the  responsibility  of  proof. 

Following  is  a  brief  outline  of  the  trial  motor  propo- 
sition which  was  offered  by  the  Union  Gas  &  Electric 
Company  at  Cincinnati. 

A  letter  was  written  to  the  prospective  customer  stat- 
ing that  if  he  would  sign  the  standard  power  contract, 
the  company  would  agree  to  install  all  the  necessary 
wiring,  motors  and  starters,  make  the  service  connec- 
tions, and  supply  the  service  for  three  months.  Dur- 
ing this  time  the  customer  would  be  under  no  obliga- ' 
tions  except  to  pay  for  energy  used  according  to  the 
specified  schedule.  If  at  the  end  of  that  time  the  cus- 
tomer was  not  satisfied  with  the  service,  the  wiring  and 
motors  would  be  removed  and  the  plant  would  be  re- 
stored to  its  original  condition,  and  he  would  be  under 
no  further  obligations.  If,  however,  the  service  was 
as  represented  and  was  satisfactory,  the  customer  would 
pay  the  agreed  amount  for  the  wiring  and  motors,  and 
service  would  be  continued  according  to  the  contract. 
Since  the  installation  was  to  be  made  by  +he  power 
company,  the  customer  was  requested  to  furnish  the 
salesman  with  a  list  of  motor  manufacturers  and  wir- 
ing contractors  from  whom  quotations  were  desired. 
The  power  company  would  then  make  propositions  to 
these  dealers,  and  those  who  were  willing  to  co-operate 
would  submit  competitive  bids  direct  to  the  customer. 
The  wiring  contractors  submitted  the  same  quotation  to 
the  power  company  and  to  the  customer,  and  payment 
was  made  due  in  three  months.  The  motor  manufac- 
turers were  required  to  quote  the  power  company  a 
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resale  or  dealer's  price,  which  usually  was  85  or  90  per 
cent  of  the  retail  or  customer's  price.  The  company 
agreed  to  make  settlement  with  the  manufacturer  at  the 
end  of  the  three-month  period,  and  to  pay  interest  from 
the  d?te  the  motors  were  delivered. 

The  company  had  the  option,  however,  of  returning 
the  motors  at  the  end  of  the  trial  period,  but  was  re- 
quired to  pay  10  per  cent  of  the  total  agreed  price.  This 
amount  was  assumed  to  cover  the  expense  of  testing, 
cleaning  and  painting  the  motors  returned. 

The  plan  as  above  given  was  used  in  Cincinnati  about 
two  years  ago,  and  Mr.  Woltz  said  it  resulted  in  re- 
markable success.  It  was  offered  only  for  a  short  time, 
because  the  rapid  increase  in  the  use  of  the  central 
station  service  became  so  generally  known  that  it  was 
thought  advisable  to  discontinue  the  trial  proposition. 
During  the  three  or  four  months  that  it  was  offered 
twelve  large  customers  were  signed  and  none  lost. 

"If  the  company's  rates  are  right,"  said  Mr.  Woltz 
in  conclusion,  "and  the  salesman  has  properly  estimated 
and  presented  the  requirements  of  his  customer,  and 
has  satisfied  himself  as  to  his  customer's  integrity,  the 
success  of  the  trial  offer  is  assured.  With  the  neces- 
sary modifications  to  meet  local  conditions  this  method 
of  going  after  new  power  business  will  produce  gratify- 
ing results." 

Details  of  other  plans  were  presented  in  the  dis- 
cussion by  F.  B.  Steele  of  Dayton,  who  stated  that  a 
plan  similar  to  that  used  in  Cincinnati  has  been  fol- 
lowed in  Dayton.  On  that  basis  one  installation  has 
been  made  and  a  second  one  closed  up  a  few  days  ago. 
Up  to  the  present  time  the  plan  has  worked  perfectly 
as  the  only  installation  has  been  paid  for  by  the  cus- 
tomer. Mr.  Steele  continued  with  a  description  of 
plans  for  trial  installations  in  other  cities. 

For  a  number  of  years  the  Brockton  (Mass.)  Edison 
Company  has  made  use  of  a  trial-motor  offer  which  has 
proved  itself  a  deciding  factor  in  securing  many  impor- 
tant motor  service  contracts.  The  plan  is  applied  only 
to  prospective  customers  who  are  already  using  mechan- 
ical drive,  for  it  is  not  considered  necessary  to  offer  a 
trial  motor  installation  to  a  new  factory.  Motors  are 
furnished,  however,  for  new  factories  on  a  lease  plan 
originated  to  care  for  customers  who  will  use  from  1  hp. 
to  25  hp.,  and  who  start  business  with  little  capital 

To  protect  the  company  against  loss,  a  plate  is  at- 
tached to  each  motor  thus  leased,  stating  that  the  motor 
is  the  company's  property.  The  customer  is  then  re- 
quired to  sign  a  lease  and  make  a  cash  payment  of 
10  per  cent  of  the  cost  of  the  motor,  after  5  per  cent  has 
been  added  to  the  list  price  to  cover  interest. 

Leading  up  to  a  trial  proposition,  the  practice  is 
first  to  interest  the  man  at  the  head  of  the  company, 
who,  if  the  plan  appeals,  is  in  a  position  to  accept  it 
without  referring  it  to  anyone  else.  With  the  consent 
of  the  owner  or  manager,  an  investigation  is  then 
made  of  the  power  requirements,  including  methods  of 
manufacture,  arrangement  of  machinery,  handling  of 
products,  etc,  Estimates  of  wiring  cost  are  made  by 
local  contractors,  the  lowest  bidder  receiving  the  job. 
Failing  to  gain  the  prospective  customer  after  a  reason- 
able effort,  the  trial  proposition  is  offered. 

The  central  station  agrees  to  install  at  its  own  ex- 
pense all  electrical  equipment  required  and  to  allow  it 
to  be  used  for  one  year.  The  customer  pays  in  equal 
monthly  installments,  as  a  rental,  15  per  cent  per  annum 
on  the  total  cost  of  the  installation.  The  customer  at 
the  end  of  the  year  is  the  judge  as  to  the  value  of  the 
service,  and  if  it  is  acceptable  he  agrees  to  purchase 
the  equipment  at  cost  less  60  per  cent  of  the  amount 
paid  as  rental. 

Since  1906,  out  of  trial  propositions  with  a  total  con- 
nected load  of  2500  hp.,  only  one  proposition,  one  of 


115  hp.,  has  been  lost.  The  cost  to  the  company  for 
these  installations  was  $42,400,  or  an  average  of  $16.96 
per  horsepower,  all  of  which  was  returned  with  6  per 
cent  interest,  with  the  foregoing  exception.  The  aver- 
age gross  yearly  income  from  this  2500  hp.  has  been 
$65,200  or  $26.08  per  horsepower  of  motor  rating. 

In  1906  the  connected  motor  load  of  the  Brockton 
company  was  892  hp.  with  a  yearly  gross  income  of 
$15,021,  and  it  is  now  7641  hp.  with  a  yearly  gross  in- 
come of  $156,071,  about  37  per  cent  having  been  gained 
by  the  trial  plan. 

The  Electric  Light  &  Power  Company  of  Abington 
&  Rockland,  another  Stone  &  Webster  property,  has  not 
yet  lost  a  single  installation  of  trial  motors,  and  its 
connected  power  load  has  increased  from  25  hp.  in  1906 
to  2810  hp.  to-day,  about  20  per  cent  of  which  was 
secured  by  the  trial  proposition. 


ELECTRICAL  MARKET  IN 

MOVING  PICTURE  INDUSTRY 

Value  of  Projection  Machinery  Placed  at  $11,000,000 

— Daily  Energy  Requirements  by  Theaters 

270,000  Kilowatt-Hours 

An  estimate  of  the  present  status  of  the  moving- 
picture  industry  in  the  United  States  and  Canada  places 
the  number  of  moving-picture  houses  at  20,000.  On  this 
basis,  and  assuming  that  these  theaters  use  an  average 
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IN  SOUTHERN   CALIFORNIA  WHERE  80  PERCENT,  OF  THE  PHOTO- 
PLAY OUTPUT  OF  THE  WORLD  ORIGINATES  ELECTRIC  LAMPS 
WORKING    HAND    IN    HAND   WITH    THE    SUN    THROW 
PHOTO-QUALITY    LIGHT   FROM    THE    SIDES 

of  30  amp.  at  110  volts  for  projection,  and  that  the 
average  show  lasts  five  hours  per  day,  the  requirements 
would  be  270,000  kw.-hr.  per  day  and  50,000  to  75,000 
carbons  per  day. 

The  value  of  projection  machinery  involved,  including 
transformers,  motor-generator  sets,  mercury-arc  recti- 
fiers, etc.,  is  placed  at  $11,000,000.  The  replacement  of 
worn-out  machines  calls  for  ten  to  twenty  new  projec- 
tors per  day.  An  army  of  25,000  to  30,000  operators  is 
required  and  they  handle  film  valued  at  a  total  of  $15,- 
000,000.  The  daily  income  figured  at  an  average  of  8.5 
cents  per  admission  from  12,000,000  to  15,000,000  people 
amounts  to  $400,000,000  a  year. 

In  southern  California,  which  is  one  of  the  main  cen- 
ters of  motion-picture  production,  forty-five  producing 
companies  operate  studios.  Of  these  twenty  have  in- 
door studios  where  pictures  are  filmed  by  electric  light. 
One  of  the  larger  of  these  indoor  studios  is  laid  out 
for  the  use  of  2000  kw.  in  lighting  a  structure  100  ft. 
by  150  ft.  in  plan. 


E  I.  K  c  T  K  I  <    \  I.     \\  ORL  I) 


\  "i     69,  No    12 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
tun/  Engineering  Press  of  the  World 


CURRENT  DENSITY 

How   the   Selection   of   the   Current    Density    Affects 
the  Design  and  Operation  of  the  Whole  Electro- 
lytic Plant — Applications  to  Copper  Refining 

THE  tun-cut  density,  or  amperes  per  square  foot  <>r 
square  meter  of  active  cathode  surface,  is  the  fac 
tor  in  an  electrolytic  process,  such  as  copper  re 
fining,  upon  which  above  all  others  the  design  and  op 
oration  of  the  plant  depend,  as  upon  it  hangs  a  string  of 
minor  factors  which  must  he  properly  correlated  in  or- 
der  to   obtain    the   best    return    upon    the     investment. 
These  factors  may  be  classified  under  cost  per  pound  of 
cathodes   recovered,  first   cost    of  plant,  and  metallurgi- 
cal purity  of  product.     This  subject  is  discussed  in  an 
interesting  manner  in  an  article  by  Lawrence  Addicka 
in  Metallurgical  &  Chemical  "Engineering  of  March  15. 

Aside  from  commercial  considerations  there  is  a  limit 
to  the  density  which  can  be  employed  imposed  by  the 
temperature  of  the  electrolyte.  By  far  the  larger  part 
of  the  electrical  energy  called  for  is  converted  into  heat 
in  overcoming  the  ohmic  resistance  of  the  cells  and  the 
temperature  of  the  electrolyte  rises  until  the  heat  losses 
offset  the  C'R  gain. 

The  electrodes  are  spaced  so  closely  in  the  tanks  that 
the  equivalent  energy  to  be  dissipated  is  quite  large 
and  further  at  about  150  deg.  Fahr.  a  liquid  will  begin 
to  steam  sufficiently  to  make  a  tank  room  too  foggy  for 
comfort  or  for  efficient  inspection. 

Mr.  Addicks  discusses  at  some  length  the  question  of 
electrolytic  temperature.  The  final  and  really  controlling 
reason  for  the  use  of  warm  electrolyte  is  the  greatly  im- 
proved metallurgical  conditions  resulting  therefrom. 
Not  only  is  the  cathode  smoother  and  denser,  but  the 
conditions  at  the  dissolving  surface  of  the  anode  are 
greatly  benefited. 

The  increased  temperature  brings  about  a  local  cir- 
culation which  assists  in  removing  the  dense  solution  of 
copper  sulphate  from  the  face  of  the  anode  and  in  pre- 
venting stratification  in  the  tank. .  When  current  is 
passed  through  a  cold  cell  without  any  circulation  of 
the  electrolyte,  conditions  soon  become  so  unbalanced 
that  the  electrodes  will  gas,  the  voltage  show  violent 
fluctuations  and  the  anode  slimes  be  stirred  up  and 
carried  in  suspension,  thereby  fouling  the  cathode. 
When  the  electrolyte  is  systematically  circulated  these 
bad  effects  are  counteracted,  but  the  rate  of  circulation 
which  can  be  employed  is  limited  by  the  eventful  stir- 
ring up  of  the  slimes  mechanically.  There  is  in  turn  a 
current  density  for  this  limiting  circulation  which  be- 
gins to  bring  about  a  return  of  the  undesirable  gassing, 
and  for  a  cold  liquor  and  an  impure  anode  this  density 
is  so  low  as  to  require  an  abnormally  large  plant  in- 
vestment. When  the  electrolyte  is  heated  this  density 
limit  is  greatly  raised  and  it  was  practice  even  in  the 
very  early  days  to  heat  the  electrolyte  somewhat — per- 
haps to  110  deg.  Fahr. — and  later  this  temperature  has 
been  gradually  increased  until  135  deg.  Fahr.  entering 
the  tanks  is  not  uncommon. 

The  temperature  problem  is  summed  up  by  Mr.  Ad- 
dicks in  the  following  statements:  (1)  The  tempera- 
ture of  the  electrolyte  should  be  carried  well  up  toward 
the  practical  limit  of  150  deg.  Fahr.  in  order  to  be  able 


to  employ  as  high  a  currenl  density  as  may  be  de  irable 

from  the  point  of  view  of  cost  of  operat  ion  ;  (2)  unless 
a  very  high  density  permitted  by  very  unusual  condi- 
tions is  employed,  heating  in  the  solution  well  will  be 
required  to  maintain  this  temperature;  (3)  with  proper 
exhaust  steam  design  this  heating  will  be  practically 
free  of  direct  expense. 

Power  cost  is  the  next  subject  taken  up.  Mr.  Ad- 
dicks gives  a  table  which  shows  that  the  power  cost 
per  pound  of  copper  rises  nearly  in  proportion  to  the 
current  density  employed.  On  the  other  hand,  the  elec- 
trical heat  dissipated  in  the  tanks  simultaneously  in- 
creases, and  this  means  that  less  heating  steam  will  be 
required  and  this  saving  will  give  some  credit  to  be  ap- 
plied against  the  power  cost. 

It  is  thus  evident  that  the  cost  of  producing  a  kilo- 
watt-hour will  have  a  great  deal  to  do  with  the  ques- 
tion; in  fact,  it  is  possible  to  plot  the  power  cost  at 
various  plants  against  the  current  density  used  and  ob- 
tain quite  a  smooth  curve.  Fig.  1  shows  this  general  re- 
lation, but  individual  cases  may  show  exceptions  for 
special  reasons.  The  abscissas  give  cost  of  power  in 
cents  per  kilowatt-hour,  and  the  ordinates  give  current 
density  in  amperes  per  square  foot  (1  amp.  per  square 
foot  =  10.8  amp.  per  square  meter). 

The  first  cost  of  the  refining  plant  depends  in  a  double 
manner  on  the  current  density.     The  first  cost  of  plant 
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FIG.    1 — CURRENT    DENSITY    VS.    POWER    COST    IN    PRACTICE 

comprises  an  investment  in  tanks  and  an  investment  in 
power  plant;  the  former  varies  with  the  output  of 
cathodes  per  tank  day  and  the  latter  with  the  kilowatt 
demand,  both  of  which  depend  upon  the  current  density. 
To  show  how  this  works  out  we  extract  a  few  figures 
from  a  table  compiled  by  Mr.  Addicks.  Under  certain 
plant  conditions  if  the  current  density  is  5,  15,  25,  30, 
or  40  amp.  per  square  foot  (54,  161,  269,  323  or  430 
amp.  per  square  meter),  the  total  investment  per  pound 
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of  copper  per  day  will  be  $3.77,  $1.71,  $1.54,  $1.57,  $1.72, 
respectively. 

The  main  labor  items  in  operating  a  tank  house  are 
for  inspection  work  to  maintain  current  efficiency  and 
for  inserting  and  drawing  the  electrodes  as  the  copper 
moves  through  the  process.  The  higher  the  current 
density  the  more  difficult  is  it  to  maintain  the  efficiency 
on  account  of  the  increased  number  of  short-circuits 
caused  by  rough  deposits  on  the  cathodes. 

In  case  of  building  a  new  refinery,  it  may  be  that 
there  is  a  choice  between  five  locations  where  the  prob- 
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-CURRENT   DENSITY  VS.   VARIATION    IN   TOTAL 
OPERATING   COSTS 


able  power  cost  is  estimated  at  0.1  cent,  0.25  cent,  0.5 
cent,  0.75  cent,  and  1  cent  per  kilowatt-hour  respectively, 
and  other  conditions  are  equal.  In  that  case  it  will  be 
necessary  to  calculate  for  each  case  the  total  cost  of 
operation  (including  interest  and  depreciation)  for 
varying  current  densities  and  plot  the  results,  where  a 
diagram  like  Fig.  2  will  be  obtained.  If  the  minimum 
power  costs  from  the  different  curves  are  taken  from 
this  diagram  and  plotted  against  current  density,  the 
same  general  relation  is  found  which  is  shown  in  Fig.  1. 


Generators,   Motors   and   Transformers 

Parallel  Operation  of  Static  Transformers. — J.  Lind- 
ley  Thompson. — The  first  part  of  an  illustrated  article 
in  which  the  author  deals  first  with  the  aspects  of  volt- 
age ratio,  impedance  and  polarity,  as  affecting  the  opera- 
tion of  single-phase  transformers  in  parallel.  Compara- 
tive tables  are  given  showing  the  effect  on  loading  of 
varying  ratios  of  resistance  and  reactance,  and  also  of 
unequal  impedance.  Formulas  are  given  to  determine 
the  transformer  current  values  and  phase  angles  under 
these  conditions.  Polyphase  transformers  are  then 
treated  in  a  similar  manner,  but  with  the  inclusion  of 
a  study  of  phase  rotation.  The  "phasing  out"  of  three- 
phase  transformers  is  described,  tables  and  diagrams 
being  given  which  show  possible  voltage  measurements 
obtainable.  Results  of  paralleling  dissimilar  groups 
of  transformers  are  described,  and  in  conclusion  the 
effects  of  position  of  junctions  to  busbars  or  main  cables, 
temperature  and  power  factor  are  discussed. — London 
Electrician,  Feb.  9,  1917. 

Polyphase  Induction  Motors  with  Unbalanced  Sec- 
ondaries.— A.  A.  Gazda. — A  paper  read  at  the  New  York 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers, in  which  continuous  operation  of  the  wound-rotor 
induction  motor,  when  the  external  resistances  in  the  sec- 
ondary phase  are  not  equal,  is  shown  to  be  feasible. 
The  effect  upon  power  factor  and  heating  is  discussed. 
Curves  showing  the  performance  of  polyphase  motors 
with  single-phase  secondary  are  presented.  The  practi- 
cal advantages  of  using  unbalanced  secondary  connec- 
tions are  pointed  out.     The  principal  practical  conclu- 


sions of  the  author  are  as  follows:  With  the  proper 
design  of  resistor  steps,  it  is  safe  practise  to  operate 
polyphase  induction  motors  at  full-load  torque,  with 
unbalanced  secondary  resistance.  Under  these  condi- 
tions, the  power  factor  will  be  slightly  reduced,  but  the 
increased  copper  loss  will  be  amply  compensated  for  by 
the  better  ventilation  of  the  motor  at  the  higher  speeds. 
A  limited  range  of  motors  which  have  a  low  percentage 
of  magnetizing  current,  may  be  operated  under  full-load 
torque  at  half  speed,  with  single-phase  secondary,  while 
practically  any  motor  may  be  operated  under  these  con- 
ditions when  connected  to  a  variable'  torque  load,  such 
as  blowers,  centrifugal  pumps,  etc.  This  method  per- 
mits a  great  simplification  of  control  apparatus.  Control 
schemes,  including  single-pole  resistance  switches,  may 
be  used,  which  will  result  in  fewer  parts  to  maintain, 
less  control  wiring  and  smaller-size  controller.  The 
amount  of  resistance  may  be  reduced,  and  floor  space 
saved. — Proceedings,  Amer.  Inst.  Elec.  Engrs.,  Febru- 
ary, 1917. 

Calculating  the  Performance  of  Polyphase  Induction 
Motors. — Luther  H.  James. — An  article  illustrated  by 
diagrams  in  which  the  author  gives  a  new  method  for 
calculating  the  performance  of  a  motor  to  within  as 
close  a  degree  of  accuracy  as  may  be  obtained  by  the 
use  of  the  triangle  and  compass,  but  without  resorting  to 
unnecessary  refinements.  The  method  is  illustrated  by 
numerical  examples. — Elec.  Journal,  March,  1917. 

Induction  Motor  Characteristics. — L.  W.  Smith. — An 
article  discussing  and  illustrating  by  diagrams  the  ef- 
fect of  variations  of  voltage  or  of  variations  of  fre- 
quency on  induction  motor  characteristics. — Elec.  Jour- 
nal, March,  1917. 

Balancers  for  Three-Wire  Continuous-Current  Sys- 
tems.— Thomas  Carter. — In  a  continuation  of  his  long 
illustrated  mathematical  article  on  balancers,  the  au- 
thor discusses  the  effect  of  compounding  on  load  in  the 
armatures  of  rotary  balancers,  the  types  of  field  wind- 
ings for  rotary  balancers,  and  the  design  of  compound- 
wound  fields  for  rotary  balancers. — London  Electrician, 
Feb.  16,  1917. 

Electrochemistry  and  Batteries 

Lead  Storage  Battery. — Ch.  Fery. — The  author  re- 
views the  different  theories  of  the  lead  accumulator  and 
describes  an  investigation  of  his  own  from  which  he 
concludes  that  at  the  end  of  a  charge  the  negative  plate 
is  spongy  lead  and  the  positive  plants  not  PbO,,  but 
Pb.Os,  and  that  during  discharge  the  former  is  changed 
to  lead  sulphate  and  the  latter  not  to  lead  sulphate. 
but  to  PbOi  (with  formation  of  water). — Revue  Gen.  de 
I'Elec,  Jan.  6,  1917. 

Units,  Measurements  and  Instruments 

Direct-Current  Meters. — Ziegenberg. — A  discussion 
of  various  recent  improvements  in  the  design  of  direct- 
current  meters.  The  comparative  advantages  of  disk 
armatures  and  drum  armatures  as  well  as  various  con- 
structive details  are  dealt  with. — Elek.  Zeit.,  July  6, 
1916;  an  illustrated  French  translation  in  abstract, 
Rev.  Gen.  de  I'Elec,  Feb.  10,  1917. 

Magnetic  Braking  Couples. — G.  Vallauri. — In  a  cer- 
tain type  of  maximum-demand  meter  a  magnetic  brake 
formed  of  a  nickel  cylinder  placed  in  a  constant  mag- 
netic field  is  used.  It  is  generally  admitted  that  the 
couple  required  to  start  the  meter  is  larger  than  the 
braking  couple  when  the  meter  is  in  motion;  so  that 
the  magnetic  couple  would  be  analogous  to  a  friction 
couple.  The  author  demonstrates  theoretically  that 
this  assumption  is  not  correct  and  that  the  magnetic 
couple  must  be  the  same  both  at  starting  and  during 
rotation.  As  a  matter  of  fact,  the  magnetic  couple  is 
due  to   the  hysteresis,   and   its  value  is  given   by  the 
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formula  ///  Bin    ,  where  //  is  t h«-  field  intensity,  /  the 
intensity    oi  magnetization,  and   i   the  angle  between 
.  which  angle  cannot  be  larger  than  a  cer 
tain  value  peciflc  t<>  the  magnetic  substance  em 

ployed.  When  a  small  mechanical  couple  >s  applied  to 
tin-  cylinder  this  turns  by  an  angle  8  and  the  vector  / 
L>\  .hi  angle  =.  so  that  ///  sin  c  i>  equal  t<>  the  mechanical 
couple.  The  angle  8  la  always  larger  than  ,.  The 
static  equilibrium  is  only  possible  it'  the  mechanical 
couple  ia  not  larger  than  ///  sin  <=„;  beyond  this  value 
the  cylinder  begins  to  turn.  The  small  number  of  ex 
peri  men  ta  available  have  shown  that  the  value  of 
///  sin  ,  .  is  Independent  of  the  speed.  The  reason  whj 
the  Btarting  couple  in  the  meter  referred  to  is  larger 
than  tin'  motion  couple  must  lie  found,  therefore,  BC 
cording  to  tlu>  author,  principally  iii  the  mechanical 
friction  between  the  axis  and  its  supports,  rendered 
still  larger  than  usual  i>.\  the  practically  unavoidable 
lateral  magnetic  attraction  between  the  cylinder  and 
the  permanent  magnet  forming  the  field.  Subsidiary 
reasons  can  be  errors  of  centering  of  the  cylinder,  lack 

of  homogeneity  in  its  material,  and  its  Btrong  residual 
magnetization.  In  these  cases  the  starting  couple  must 
be  larger  than  the  maximum  value  of  the  magnetic 
couple,  while  during  the  rotation,  owing  to  the  mechan- 
ical inertia  of  the  rotating  parts,  the  mechanical  couple 
need  be  equal  only  to  the  mean  value  of  the  magnetic 
couple. — Elettrotecnica,  Oct.  25,  1916;  abstracted  in 
Science  Abstracts,  Section  B,  Jan.  31,  1917. 

Telegraphy,  Telephony  and  Signals 

Effect  of  Water  Vapor  in  the  Atmosphere  on  the 
Propagation  of  Electromagnetic  Waves. — F.  Schwers. 
— An  abstract  of  a  British  Physical  Society  paper.  The 
author  discusses  the  probable  influence  of  moisture  in 
the  atmosphere  on  the  refraction  of  electromagnetic 
waves  round  the  earth's  surface.  The  conclusion  of 
Kiebitz  that  the  presence  of  moisture  does  not  affect  the 
dielectric  constant  by  more  than  10  per  cent  is  shown  to 
be  erroneous,  being  based  on  the  assumption  that  the 
Clausius-Mossoti  formula  holds  when  passing  from  the 
liquid  to  the  gaseous  state.  Examples  are  quoted  to 
show  that  this  law  fails  in  many  cases,  especially  where 
the  dielectric  constant  is  high  in  the  liquid  state.  In 
the  absence  of  more  accurate  data  for  ordinary  tempera- 
tures, the  author  prefers  to  assume  a  value  for  the  di- 
electric constant  of  water  vapor  obtained  by  extrapolat- 
ing the  results  obtained  by  Baedeker  for  higher  tem- 
peratures. The  extrapolated  value  is  almost  certainly 
too  low.  From  this  result,  and  the  average  conditions 
of  the  atmosphere  over  the  ocean  with  regard  to  tem- 
perature gradient,  etc.,  deduced  from  meteorological 
data,  it  is  shown  that  the  lowest  layers  of  the  atmos- 
phere (1000  to  1500  m.  approximately  in  depth)  refract 
electromagnetic  waves  toward  the  earth,  so  that  the 
greater  part  of  the  space  waves  will  reach  the  receiver, 
contrary  to  the  conclusion  of  Kiebitz. — London  Elec- 
trician, Feb.  16,  1917. 

Installations,  Systems  and  Appliances 

Frequency  Changers. — R.  Townsend. — A  paper  read 
before  the  (British)  Institution  of  Electrical  Engineers 
in  which  the  author  first  deals  with  induction  frequency 
changers  and  then  with  synchronous  frequency  changers. 
From  the  point  of  view  of  cost,  efficiency,  overload  capac- 
ity, reliability,  maintenance  and  floor  space,  both  types 
are  practically  on  an  equality  (assuming  the  same  syn- 
chronous speed  with  each  type) .  The  type  to  be  adopted 
must,  therefore,  be  determined  by  the  other  characteris- 
tics of  the  machines.  The  difficulty  and  troubles  experi- 
enced in  connection  with  the  operation  of  synchronous 
frequency  changers  are  not  as  real  in  practice  as  one 
would  at  first  expect.     If  either  the  motors  or  the  gen- 


eratora  are  fitted  with  rotatable  atators,  the  synchro 
nizing  and  load  distribution  is  as  simple,  <<r  even  more 
imple,  than  with  Induction  frequency  changers.  If  the 
machines  have  non  rotatable  stators,  the  difficulty  of 
Bynchronizing  dependi  to  a  great  extent  on  the  ratio  ol 
frequency  conversion,  in  any  ca  e,  tin-  operation  of 
"slipping  poles"  bj  reversing  the  motor  excitation  is 
ilj  cariied  out,  and  will  quicklj  bring  the  generator! 

into  the  correct  phase  relation  for  paralleling.  Taking 
all  the  points   into  consideration,  the  advantages  of  the 

synchronous  frequency  changer  are  sufficient  to  justify 

its    adoption    in    the    majority    Of    cases.      London    EUc. 

R<  v.,  Feb.  s.\,  i!M7. 
Automatic  Methods  of  Accelerating  Motors.     \\.  D. 

JAMBS.  A  continuation  of  the  illustrated  serial  on  in- 
dustrial controllers.  In  starting  a  motor,  resistance  is 
inserted  in  the  armature  and  is  gradually  short-cir- 
cuited. For  doing  this  automatically  four  methods  are 
in  use,  namely  the  counter-emf.  method,  the  series  relay 
method,  the  series  lock-out  switch  method,  and  the  time- 
element  method.  These  are  discussed  in  succession.  The 
counter-emf.  method  is  used  for  small  controllers,  al- 
though it  can  be  successfully  employed  for  quite  large 
units.  The  series  relay  method  is  the  most  expensive, 
but  very  satisfactory,  and  should  be  used  for  heavy 
service,  where  the  load  varies  through  wide  limits.  The 
series  lock-out  switch  is  satisfactory  for  starting  service 
where  the  acceleration  is  always  under  load.  The  last 
resistance  switch  is  often  provided  with  a  holding  coil 
to  keep  it  from  drooping  out  on  light  loads.  Sometimes 
the  last  switch  is  operated  by  the  counter  emf.  of  the 
motor  and  the  preceding  switches  on  the  lockout  prin- 
ciple. The  time  element  device  is  the  most  satisfactory 
to  use  where  the  voltage  varies  over  wide  limits,  par- 
ticularly where  rapid  starting  is  not  necessary. — Elec. 
Journ.,  March,  1917. 

Wires,  Wiring  and  Conduits 

Cable  Junction  Boxes. — S.  G. — An  article  illustrated 
by  a  series  of  diagrams  on  the  design  and  construction 
of  cable  junction  boxes  discussing  sweating  sockets,  de- 
sign of  fittings,  disconnecting  links,  spreaders  and 
separators,  wood  brushes,  compound  pockets,  lifting 
handles,  coating  of  boxes,  pavement  frames  and  covers, 
lead  sleeve  joints,  lid  joints,  and  the  filling  compound. 
—London  Elec.  Rev.,  Jan.  12  and  19,  1917. 

U.  S.  Safety  Rules. — An  editorial  on  the  Safety  Rules 
on  Electrical  Work  issued  by  the  U.  S.  Bureau  of 
Standards.  Some  doubt  is  expressed  whether  such 
voluminous  regulations  will  secure  the  end  for  which 
they  are  issued,  but  it  is  emphasized  that  the  code  is 
the  outcome  of  a  great  deal  of  work.  "Although  cer- 
tain criticisms  have  been  made,  it  must  be  acknowl- 
edged that  the  code  is  the  considered  opinion  of  a  large 
number  of  experienced  engineers  in  the  United  States." 
It  is  thought  that  in  some  respects  the  rules  have  gone 
rather  too  far  in  detail. — London  Electrician,  Feb.  9, 
1917. 

Generation,  Transmission  and  Distribution 

Flywheel  Load  Equalizers. — An  illustrated  article  on 
the  operation  of  flywheel  load  equalizers  such  as  are 
used  for  electric  winders  and  rolling  mills  and  also  for 
coal  hoists  and  ore-handling  plants.  After  an  explana- 
tion of  the  principle  of  the  flywheel  load  equalizer  an 
algebraic  and  a  graphical  method  of  determining  the 
weight  of  the  flywheel  are  given  and  illustrated  by  ex- 
amples. After  some  notes  on  windage  losses  of  fly- 
wheels and  mechanical  details,  three  systems  are  de- 
scribed and  discussed  (the  simple  flywheel  generator 
set,  the  motor-generator  flywheel  set,  and  the  converter 
system)  and  the  differences  between  the  three  systems 
are  discussed. — London  Electrician,  Feb.  16,  1917. 
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Book  Reviews 


Underground  Transmission  and  Distribution  for 
Electric  Light  and  Power.  By  E.  B.  Meyer. 
New  York:  McGraw-Hill  Book  Company,  Inc. 
312  pages.  156  illustrations.  Price,  $3. 
For  the  specialist  and  for  central  station  engineers 
who  are  responsible  for  the  installation  and  main- 
tenance of  underground  distribution  systems,  this  book 
will  be  found  of  every-day  interest  and  value.  Through 
his  extensive  experience  and  practical  knowledge  of  the 
various  requirements  of  underground  systems  as  an 
engineer  of  the  Public  Service  Electric  Company  of 
New  Jersey  Mr.  Meyer  is  especially  well  qualified  to 
write  on  this  subject.  The  information  presented  re- 
fleets  a  practical  viewpoint  so  that  besides  being  a 
treatise  on  underground  work,  it  is  in  every  way  com- 
plete and  suitable  as  a  practical  engineer's  guide  and 
reference  on  the  latest  and  best  practice  as  well  as  on 
systems  and  equipment.  With  the  exception  of  the 
work  by  Gear  and  Williams  on  central  station  distribu- 
tion systems,  there  is  no  book  which  compares  with  it 
for  wealth  of  detail.  These  two  works  are  in  no  way 
rivals,  for  the  field  covered  by  Mr.  Meyer  forms  only  a 
small  part  of  the  scope  of  Gear's  and  Williams'  book. 
They  should  therefore  be  considered  as  companions  and 
both  have  a  place  in  the  library  of  the  central  station 
engineer  who  has  to  do  with  any  part  of  distribution 
work.  The  following  chapter  headings  of  the  book 
under  consideration  indicate  in  a  fair  way  the  char- 
acter of  the  material  presented:  Historical  review; 
preliminary  survey;  conduit  and  manhole  construction; 
methods  of  distribution;  cables;  installation  of  cables; 
testing  of  cables;  distribution  systems  and  auxiliary 
equipment;  electrolysis;  operation  and  maintenance. 


Handbook  of  Machine  Shop  Electricity.  By  C.  E. 
Clewell.  New  York:  McGraw-Hill  Book  Company, 
Inc.  462  pages.  Illustrated.  Price,  $3. 
The  author  of  this  book  has  compiled  from  many 
sources  including  the  latest  handbooks,  a  great  deal  of 
practical  data  and  information  on  the  selection,  instal- 
lation, and  operation  of  the  electrical  equipment  that  is 
required  in  a  machine  shop.  While  at  first  thought  it 
might  seem  that  existing  handbooks  on  electrical  engi- 
neering would  be  preferable  to  a  condensed  volume  deal- 
ing with  a  special  field  of  electrical  applications,  an  in- 
spection of  the  volume  under  discussion  shows  there  is 
considerable  merit  in  the  plan  of  the  author.  Just  the 
information  pertaining  to  machine  shop  practice  is  pre- 
sented and  the  user  is  not  required  to  select  from  a  mass 
of  general  information  that  data  and  information  which 
seems  to  him  to  fulfill  his  conditions.  This  work  has  all 
been  done  by  the  author  and  where  it  lacks  in  complete- 
ness it  makes  up  in  its  definiteness  and  practical  value. 
It  is  plainly  a  practical  man's  handbook  written  in  a 
simple  understandable  way  with  little  technical  theory 
except  where  it  was  essential  to  explain  the  operation 
of  electrical  machines  and  devices.  The  book  is  divided 
into  ten  sections  devoted  to  the  following  topics:  1 — 
Abbreviations,  terminology  and  units.  2 — Circuits.  3 
— Costs.  4 — Communication  and  distant  control.  5 — 
Current  supply,  generators,  and  transformers.  6 — 
Electrochemical,  soldering  and  welding  applications.  7 — 
Heating  and  magnetic  apparatus.  8 — Lamps  and  shop 
lighting.  9 — Measuring  instruments  and  measure- 
ments.    10 — Motors  and  applications. 

The  section  on  costs  is  a  valuable  feature  of  the  book, 
a  feature  which  is  too  often  overlooked  in  handbooks 
and  published  articles  on  the  excuse  that  costs  may  be 
misleading  or  possess  value  for  a  limited  time  only. 
While  the  author  takes  this  attitude  through  an  intro- 


ductory statement  in  which  he  says,  "Costs  in  them- 
selves based  on  averages  must  be  interpretated  with 
caution  and  it  is  suggested  that  the  values  given  be  em- 
ployed only  for  preliminary  estimates,"  he  is  rather  lib- 
eral in  his  selection  of  prices  and  covers  a  range  that 
enables  the  operator  who  uses,  rather  than  buys  ma- 
terials, to  get  an  idea  of  costs  certainly  much  closer  than 
from  catalogs,  with  list  prices,  on  which  discounts  of 
50  to  60  are  possible.  Since  the  catalog  is  the  most 
familiar  and  most  common  form  of  information  on  ma- 
chines found  in  the  hands  of  operators  it  is  certain 
that  carefully  interpretated  costs  in  a  handbook  can 
not  work  serious  harm  to  the  user  or  the  manufacturer 
while  on  the  other  hand  when  checked  up  on  final  es- 
timates by  up-to-the-minute  prices  such  data  are  most 
useful  and  helpful  information.  The  costs  in  this  hand- 
book are  of  just  this  nature  and  the  author  is  to  be 
complimented  on  the  prominence  he  has  given  this  mat- 
ter. This  handbook  merits  the  careful  consideration  of 
all  practical  workers,  electricians,  mill  and  shop  mas- 
ter-mechanics, etc. 


Primary    Batteries:    Their    Theory,    Construction 
and  Use.     By  W.  R.  Cooper.     London:  "The  Elec- 
trician"   Printing    &    Publishing    Company.     458 
pages.    215  illustrations.     Price  12s.  6d. 
This  is  a  new  and  enlarged  edition  of  a  very  practical 
textbook  which  first  made  its  appearance  in  1901,  and 
which  has  received  much  new  material  since  that  date. 
The  author  has  been  fortunate  in  selecting  a  title  suffi- 
ciently restrictive  to  enable  him  to  discriminate  against 
all  secondary  and  storage  cells,  thus  keeping  the  book 
on  a  consistent  basis.    On  the  other  hand,  by  including 
selenium  cells,  which  owe  their  emf.  to  incident  radia- 
tion energy,  the  author  comes  up  to  the  narrow  edge  of 
security  in  his  definitions  and  discrimination.     It  is  so 
seldom,  however,  that  we  find  selenium   cells  suitably 
treated  in  electrical  literature  that  we  owe  the  author 
thanks  for  nearly  having  trespassed  beyond  his  own  de- 
limitations. 

The  book  is  divided  into  thirteen  chapters  on  the  fol- 
lowing subjects:  Historical;  The  simple  voltaic  ele- 
ment; Local  action;  Theory  of  the  voltaic  cell;  Non- 
chemical  cells;  Testing  cells;  One-fluid  cells;  Two-fluid 
cells;  Dry  cells,  Standard  cells;  Selenium  cells;  Carbon- 
consuming  cells. 

The  chapter  on  standard  cells  is  particularly  attrac- 
tive. The  treatment  is  clear  and  practical.  The  electro- 
chemical theory  is  explained  in  simple  terms  with  the 
aid  of  mathematical  expressions. 


Books  Received 

Awakening  of  Business.  By  Edward  N.  Hurley. 
Published  by  Doubleday,  Page  &  Company,  Garden  City, 
N.  Y.,  for  the  Associated  Advertising  Clubs  of  the 
World.     240  pages.     Price,  $2. 

Manufacture  of  Artillery  Ammunition.  By  Mem- 
bers of  the  Editorial  Staff  of  the  American  Machinist. 
L.  P.  Alford,  Editor-in-Chief.  New  York:  McGraw- 
Hill  Book  Company,  Inc.  766  pages.  669  illustrations. 
Price,  $6. 

Interior  Wiring  and  Systems  for  Electric  Light 
and  Power  Service.  By  Arthur  L.  Cook.  New  York : 
John  Wiley  &  Sons,  Inc.  416  pages.  248  illustrations. 
Price,  $2. 

Electric  and  Magnetic  Measurements.  By  Charles 
Marquis  Smith.  New  York:  The  Macmillan  Company. 
374  pages.    171  illustrations.    Price,  $2.40. 

Calculus.  By  Herman  W.  March  and  Henry  C. 
Wolff.  New  York:  McGraw-Hill  Book  Company,  Inc. 
360  pages.     125  illustrations.     Price,  $2. 
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SUPREME  COURT  DECISION 

AGAINST  UTAH  COMPANY 

Highest    Tribunal    Holds   That   Congressional    Right 

to  Control  Occupancy  and  Use  of  Public  Lands 

Is  Controlling  Over  State  Enactments — 

Mr.    Mitchell's    View 

The  United  states  Supreme  Court  rendered  on  march 
19  its  opinion  in  tin-  water  power  case  of  the  Utah 
Power  &  Light  Company  and  others.  Justice  Van  Devan- 

ter  delivered  the  opinion,  which  is  in  pari  as  follows: 
"Not  only  does  the  Constitution  commit  to  Congress 
the  power  'to  dispose  of  and  make  all  needful  rules  and 
regulations  respecting'  the  lands  of  the  United  States, 
but  the  settled  course  of  legislation,  congressional  and 
state,  and  repeated  decisions  of  this  court  have  gone 
upon  the  theory  that  the  power  of  Congress  is  exclusive 
and  that  only  through  its  exercise  in  some  form  can 
rights  in  lands  belonging  to  the  United  States  be  ac- 
quired. 

"True,  for  many  purposes  a  state  has  civil  and  crim- 
inal jurisdiction  over  lands  within  its  limits  belonging 
to  the  United  States,  but  this  jurisdiction  does  not  ex- 
tend to  any  matter  that  is  not  consistent  with  full  power 
in  the  United  States  to  protect  its  lands,  to  control  their 
use  and  to  prescribe  in  what  manner  others  may  ac- 
quire rights  in  them. 

National  Supremacy  Sustained 

"From  the  earliest  times,  Congress  by  its  legislation, 
applicable  alike  in  the  states  and  territories,  has  regu- 
lated in  many  particulars  the  use  by  others  of  the  lands 
of  the  United  States,  has  prohibited  and  made  punish- 
able various  acts  calculated  to  be  injurious  to  them  or 
to  prevent  their  use  in  the  way  intended,  and  has  pro- 
vided for  and  controlled  the  acquisition  of  rights  of 
way  over  them  for  highways,  railroads,  canals,  ditches, 
telegraph  lines  and  the  like.  The  states  and  the  public 
have  almost  uniformly  accepted  this  legislation  as  con- 
trolling, and  in  the  instances  where  it  has  been  ques- 
tioned in  this  court  its  validity  has  been  upheld  and  its 
supremacy  over  state  enactments  sustained. 

"And  so  we  are  of  opinion  that  the  inclusion  within  a 
state  of  lands  of  the  United  States  does  not  take  from 
Congress  the  power  to  control  their  occupancy  and  use. 
to  protect  them  from  trespass  and  injury  and  to  pre- 
scribe the  conditions  upon  which  others  may  obtain 
rights  in  them,  even  though  this  may  involve  the  exer- 
cise in  some  measure  of  what  commonly  is  known  as 
the  police  power. 

Congress  Intended  Some  Regulations 

"By  their  answers  the  defendants  assert  that  some 
of  the  administrative  regulations  promulgated  under 
the  act  of  Feb.  15,  1901,  go  beyond  what  is  appropriate 
for  the  protection  of  the  interest  of  the  United  States 
and  are  unconstitutional,  unauthorized  and  unreason- 
able. That  Congress  intends  there  shall  be  some  ad- 
ministrative regulations  on  the  subject  is  plainly  shown 
in  the  act,  and  that  its  discretion  in  the  matter  is  not 
narrowly  confined  is  shown  by  our  decisions. 

"If  any  of  the  regulations  go  beyond  what  Congress 
can  authorize  or  beyond  what  it  has  authorized,  those 


Nations   are    void   and    may    lie   disregarded,    but   not 
0    "I    such    as   are   thoughl    merely    to    lie    illiberal,    in- 
equitable or  not  conducive  to  the  best   results,     In  the 

nature  of  things   it  can   hardly    lie  that  all  are  invalid, 

nnd  this  was  conceded  in  argument." 

I  hTOUgh  a  mistaken  view  the  defendants  "are  Occupy- 
ing and  using  reserved  lands  of  the  United  States  with- 
out its  permission  and  contrary  to  its  laws.  Not  until 
they  seek  a  license  or  permit  under  the  act  and  conform 
or  appropriately  offer  to  conform  to  all  lawful  regula- 
tions thereunder  will  they  be  in  a  position  to  complain 
that  some  of  the  regulations  are  invalid.  As  we  inter- 
pret the  decrees  below,  they  enjoin  the  defendants  from 
occupying  and  using  the  lands  of  the  United  States  un- 
til, and  only  until,  they  acquire  rights  to  do  so  by  com- 
plying with  some  applicable  statute  and  the  lawful  regu- 
lations. Of  course  we  do  not  imply  that  any  of  the  reg- 
ulations are  invalid  but  leave  that  question  open. 

Compensation   Measured  by  Reasonable  Value 

"As  the  defendants  have  been  occupying  and  using 
reserved  lands  of  the  United  States  without  its  permis- 
sion and  contrary  to  its  laws,  we  think  it  is  entitled  to 
have  appropriate  compensation  therefor  included  in  the 
decree.  The  compensation  should  be  measured  by  the 
reasonable  value  of  the  occupancy  and  use,  considering 
its  extent  and  duration,  and  not  by  the  scale  of  charges 
named  in  the  regulations  as  prayed  in  the  bill.  How- 
ever much  this  scale  of  charges  may  bind  one  whose  oc- 
cupancy and  use  are  under  a  license  or  permit  granted 
under  the  statute,  it  can  not  be  taken  as  controlling 
what  may  be  recovered  from  an  occupant  and  user  who 
has  not  accepted  or  assented  to  the  regulations. 

"It  follows  that  the  decrees  are  right  and  must  be 
affirmed,  save  as  they  deny  the  government's  right  to 
compensation  for  the  occupancy  and  use  in  the  past, 
and  in  that  respect  they  must  be  reversed." 

Statement  of  Sidney  Z.  Mitchell 

Sidney  Z.  Mitchell,  president  of  the  Electric  Bond  & 
Share  Company,  of  which  the  Utah  Securities  Corpora- 
tion, which  controls  the  Utah  Power  &  Light  Company, 
is  a  subsidiary,  said  that  the  case  was  not  important  as 
Affecting  the  particular  matter  in  controversy  between 
the  Utah  Power  &  Light  Company  and  the  government 
because  the  water  power  involved  at  Battle  Creek,  Utah", 
is  less  than  3  per  cent  of  the  total  capacity  of  the  Utah 
company.  The  question  was  not  whether  the  company 
should  continue  to  operate  the  site  or  move  off,  but 
whether  the  company  had  the  right  to  use  the  site 
under  the  act  of  Congress  passed  in  1866,  which  the 
government  claimed  had  by  inference  been  repealed,  or 
if  the  company  should  continue  to  operate  the  site  under 
lease  from  the  government,  paying  a  nominal  rental. 

The  particular  issue,  Mr.  Mitchell  said,  was  whether 
the  act  of  1866  had  been  repealed,  thus  making  legal 
the  policy  adopted  by  the  Agriculture  and  Interior  de- 
partments in  regard  to  leasing  the  public  lands  generally 
in  Western  states  for  water-power  purposes.  The  actual 
money  involved  is  trivial  in  amount,  but  the  principle 
concerned  is  of  tremendous  importance  to  all  states  hav- 
ing public  lands,  the  development  of  which  has  been 
greatly  retarded  by  interpretation  of  federal  laws. 
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SUPPORT  THE  FRANCHISE 

PLAN  FOR  DALLAS,  TEX. 

J.  F.  Strickland  and  C.  W.  Hobson  Stand  by  the  Offer 
Upon  Which  Voters  Are  to  Act  on  April  3,  Not- 
withstanding Impending  War  Conditions 

J.  F.  Strickland  and  C.  W.  Hobson  have  issued  a 
statement  in  reply  to  the  announcement  of  Mayor 
Lindsley  of  Dallas,  Tex.,  that  he  will  not  vote  for  the 
franchises  which  are  to  be  submitted  to  citizens  on 
April  3.     Messrs.  Strickland  and  Hobson  say  in  part: 

"As  to  valuation,  we  say  that  our  agreement  with  the 
Mayor  and  entire  Board  of  Commissioners  was  that  if 
the  valuation  was  approved  by  the  postal  card  vote  the 
question  was  then  settled  as  between  them  and  us. 

"As  to  the  rate  of  return,  we  say  that  our  last  con- 
cession of  a  7  per  cent  base  rate  of  return  on  the  light- 
ing properties,  as  well  as  on  the  railway  properties,  was 
made  on  the  statement  of  the  Mayor  that  he  would  sup- 
port the  franchises  in  that  respect. 

"As  to  the  franchises  being  perpetual,  we  say  that  the 
point  as  presented  by  the  Mayor  is  entirely  new.  He 
says  it  is  a  perpetuity  because  the  valuation  is  too 
high  and  the  terms  of  purchase  burdensome.  As  to  the 
valuation,  we  would  have  obtained  our  option  at  a  lower 
price  if  we  could.  The  valuation,  in  our  opinion,  is  fair. 
The  terms  of  purchase  are  also,  in  our  opinion,  fair. 

"If  our  commitments  to  reorganize  and  refinance  the 
lighting  and  traction  properties  of  this  city  had  been 
made  only  to  the  Mayor,  we  should  feel,  under  existing 
circumstances,  that  our  commitments  with  propriety 
might  be  withdrawn.  The  burden  of  financing  these 
properties  with  impending  war  conditions  is  much 
greater  than  it  was  at  the  time  the  commitments  were 
made.  We  feel,  however,  that  our  good  faith  is  pledged 
to  those  members  of  the  Board  of  Commissioners  who 
have  announced  their  intention  of  supporting  the  fran- 
chises on  a  referendum  and  to  the  people  of  Dallas  to 
go  forward  with  the  enterprise  of  localizing  the  manage- 
ment of  these  properties,  and  we  shall  not  withdraw 
unless  the  people  of  Dallas  indicate  their  disapproval 
of  the  franchises." 


HYDROELECTRIC  PROGRESS 

AND  PLANS  IN  CALIFORNIA 

Pacific    Gas    &    Electric    Company    Puts    10,000-Kw. 
Plant  in  Service  and  Great  Western  Power  Com- 
pany Completes  Arrangements  for  a 
Larger  Development 

The  new  10,000-hp.  generating  station  of  the  Pacific 
Gas  &  Electric  Company,  known  as  the  Wise  plant,  was 
put  in  service  on  March  4.  This  plant  is  a  unit  of  the 
Drum  system,  which  includes  four  successive  sites  de- 
veloping all  the  available  head  along  the  same  water- 
course. Three  of  the  plants  in  this  chain  have  alreadv 
been  built.  The  farthermost  is  just  within  the  150-mile 
circle  centering  at  San  Francisco.  A  general  descrip- 
tion of  the  two  latest  additions  to  this  series  appeared 
in  the  Electrical  World  for  Jan.  15,  1916,  page  171. 

Simultaneously  with  the  addition  of  this  plant  to  the 
system  comes  word  that  the  Great  Western  Power  Com- 
pany has  been  making  surveys  looking  to  the  construc- 
tion in  the  near  future  of  a  new  plant  on  the  North  Fork 
of  the  Feather  River  about  3  miles  from  Oroville.  This 
plant  will  be  about  9  miles  due  south  of  the  Big  Bend ; 
it  will  be  designed  for  about  the  same  minimum  stream 
flow  and  will  utilize  it  under  a  300-ft.  head.  Th^r- 
will  be  a  12-mile  canal  from  the  tailrace  of  the  Big 
Bend  plant  to  the  forebay  of  the  new  plant. 

In  addition  to  this  site  the  company  controls  three 
others  on  the  North  Fork  of  the  Feather  River. 


The  reason  assigned  lor  selecting  the  site  near  Oro- 
ville for  the  increase  of  capacity  now  contemplated  is 
that  this  plant  will  be  within  about  Vi  mile  of  the 
100,000-volt  line  which  now  delivers  energy  from  the 
Big  Bend  plant.  By  the  development  of  this  site  the 
additional  power  can  be  put  into  the  transmission  sys- 
tem with  the  least  investment  in  copper,  a  most  impor- 
tant consideration. 


COLUMBUS  CO-OPERATION 

A  NOTABLE  DEVELOPMENT 

Dinner  Given  by  Electrical  Contractors  and  Dealers' 

Association  to  the  Twenty-Six  New-Business 

Representatives  of  the  Central 

Station  Company 

Members  of  the  new-business  department  of  the  Co- 
lumbus (Ohio)  Railway,  Power  &  Light  Company  were 
entertained  on  the  night  of  March  14  at  a  banquet  and 
theater  party  given  by  the  Columbus  Electrical  Con- 
tractors' &  Dealers'  Association.  In  addition  to  the 
twenty-six  representatives  of  the  company,  eighty-five 
contractors  and  dealers  were  present. 

Successful  Wiring  of  Old  Houses 

This  association  was  formed  in  March,  1916,  for  the 
purpose  of  co-operating  to  the  fullest  extent  possible 
in  the  electrical  industry  in  Columbus.  Since  that  time 
the  Columbus  Railway,  Power  &  Light  Company  alone 
has  taken  829  contracts  for  wiring  already-buiit  houses. 
All  of  this  work  is  turned  over  to  the  contractors  under 
a  plan  whereby  the  company  pays  the  contractors  in  full 
at  the  completion  of  the  work  and  allows  the  new  cus- 
tomer to  pay  the  amount  in  ten  monthly  payments  with 
his  light  bill. 

The  contractors  have  wired  over  400  already-built 
houses.  Much  progress  has  also  been  made  in  other 
branches  of  the  industry  as  indicated  by  the  improve- 
ment made  in  show-window  lighting,  the  thousands  of 
electrical  applances  sold,  the  large  number  of  electrical 
signs  placed  in  operation  and  the  wonderful  increase  in 
the  use  of  electricity  for  power. 

The  meeting  was  unique  in  the  fact  that  the  con- 
tractors' association  acted  as  host.  A  fine  spirit  of 
co-operation  is  in  evidence  between  the  association  and 
the  central  station  and  both  sides  have  pledged  their 
loyal  support  to  the  advancement  of  the  electrical  indus- 
try in  Columbus  and  vicinity. 

Large  Generating  Station  Development 

Harold  W.  Clapp,  general  superintendent  of  the  Co- 
lumbus company,  made  a  short  talk  at  the  banquet.  He 
referred  to  the  new  power  station  now  under  construc- 
tion, located  8  miles  southeast  of  the  city.  The  initial 
installation  will  consist  of  a  15,000-kw.  turbine  unit 
with  all  necessary  auxiliaries.  This  turbine  will  be 
placed  in  operation  in  the  fall  of  this  year.  The  energy 
from  this  installation  will  be  distributed  over  the  sys- 
tem through  necessary  transmission  and  tie  lines  be- 
tween stations.  A  10,000-kw.  turbine  unit  is  now  on 
order  for  delivery  in  April,  1918.  This  will  be  in  serv- 
ice in  the  early  summer  of  1918.  Another  15,000-kw. 
turbine  will  be  installed  in  1919,  making  the  ultimate 
capacity  of  the  station  40,000  kw.  This  is  an  indica- 
tion of  the  development  possible  in  the  territory,  and 
the  contractors  are  working  hand  in  hand  with  the  com- 
pany for  proper  development  and  for  their  mutual 
benefit. 

O.  L.  Bowers  is  president  of  the  Contractors'  &  Deal- 
ers' Association  and  Howard  Thompson  is  secretary. 
C.  A.  Entrekin,  contractor,  mndo  a  successful  toast- 
rmster  of  the  everr'nyr. 


E  LEI     I    KM    A  I.      \\   O  R  I-  I) 


Vol.  •'-:»,  No    U 


DELAY    IN   THE   INDIANA 

ELECTRIC  KANGK  CAMPAIGN 

Committee  His  Not  \Yt  Secured  the  Fund  Which  it 
Requires,  but  tin-  Pledget  Received  Will  Probably 

Be  Held  and  Additions  Made  When  Pouible 
The  new  business  committee  of  the  Indians  Electric 
Lighl  Association,  winch  made  an  attempt  to  secure 
funds  to  promote  a  State  wide  electric  range  campaign, 
has  not  been  able  up  to  the  present  time  to  collect  the 
•00  which  it  was  estimated  would  he  required. 
Twelve  Indians  central  stations  have  subscribed  $S72, 

and  according  to  0.  M.   Booher  of  KokomO,  chairman  of 

the  new-business  committee,  i1  will  probably  lie  ae 
sary  to  postpone  the  campaign.     The  pledges  received 

will    probably    he    held    and   additions    made    as    soon    as 

possible. 
'The  obstacles  which  the  committee  has  found  are: 

First,   high  cost   of  range   installations;   second,  lack   of 

enthusiasm  on  the  part  of  central  stations  in  regard  to 
electric  range  load  being  profitable;  and  third,  the  smalT 
Dumber    of    electric    range    rates    among    the    Indiana 

companies. 

Furthermore,  the  committee  believes  that  it  is  un- 
fortunate that  the  price  of  ranges  should  have  been 
advanced  at  this  time  and  that  range  manufacturers 
have  expressed  themselves  as  unable  to  contribute  to 
the  campaign. 

INTEREST  GROWS  IN  THE 

"WIRE-YOUR-HOME"  CONTEST 

Salesmen  of  Members  of  the  Society  for  Electrical 

Development  Are  Anxious  to  Try  for  a  Share 

of  the  $1,250 

Since  the  announcement  regarding  the  "Wire-Your 

Home-Time"  prize  contest  was  placed  in  the  hands  of 

the  central  station  solicitors  and  the  salesmen  of  the 

contractors  the  Society  for  Electrical  Development  has 


IMPORTANCE  OF  EFFICIENCY 

IN    GENERATING    STATIONS 

Samuel    Insull,   in    He,    1'ittslicld    Addicss,  Says  That 

Par  Greater  Improvements  Are   Necessary 

to    Overcome    Additional    C< 

During  his  remarks  at  the  dinner  of  the  Pittsfield 
1. Mass.)  Section  of  the  American  Institute  of  Electrical 
Engineers  on  the  evening  of  March  1  1,  Samuel  Insull, 
president     of    the    Commonwealth     ImIi   OH    Companj 

Chicago,  called  attention  to  the  growing  importance 
of  efficiency  in  the  generating  station.  A  brief  tele- 
graphic  report,  covering  some  of  the  points  in  the  ad 

dress  of  Mr.   Insull,  was  published   in   last    week's  issue. 

"The  great  increase  in  the  cost  id'  fuel,  labor  and 
1  very  other  clement  which  makes  up  the  station  cost," 
Mr.  Insull  said,  "has  such  a  serious  effect  on  the  balance 
sheets  that  far  greater  improvements  in  stations  must 
be  made  if  these  additional  costs  are  to  be  overcome. 

"Demands  for  greater  improvements  in  turbines  and 
boiler  construction  are  bound  to  come,  and  these  de- 
mands are  going  to  be  far  beyond  what  they  have  ever 
been  in  the  past.  I  don't  know  where  these  improve- 
ments are  coming  from,  but  it  is  a  problem  the  engi- 
neers of  to-day  must  solve.  Within  the  next  few  years 
I  expect  to  see  improvements  made  that  will  bring  about 
25  to  30  per  cent  better  results  than  are  being  obtained 
in  stations  to-day." 

Mr.  Insull  spoke  of  the  importance  of  prompt  delivery 
of  apparatus  and  of  the  extent  to  which  the  manufactur- 
ing end  of  the  industry  is  dependent  upon  the  consum- 
ing or  operating  end,  which  cannot  turn  its  capital  more 
often  than  once  in  five  years.  The  prosperity  and  de- 
velopment of  the  producer  depend  upon  the  consumer. 

Mr.  Insull  also  expressed  the  opinion  that  companies 
should  not  consider  reductions  in  rates  while  the  trend 
of  costs  is  upward,  as  at  present. 


been  kept  busy  with  inquiries  for  contest  blanks.     The 
requests  have  come  from  all  sections. 

The  cover  of  the  comprehensive  booklet  issued  by  the 
society  in  connection  with  the  "Wire-Your-Home"  plan 
is  reproduced  herewith. 


MINNESOTA  ASSOCIATION  LOOKS 

AHEAD  IN  ELECTRIC  RANGES 

Tenth  Annual  Meeting,  Held  in  St.  Paul  This  Week, 

Indicates  That  Nearly  All  of  the  Companies  Have 

Sold  a  Few  of  These  Appliances 

Construction,  maintenance  and  inspection  of  distribu- 
tion systems,  service  for  towns  of  less  than  1500  in- 
habitants, the  effect  of  load  factor  on  operating  costs, 
how  central  stations  are  using  technical  schools,  the 
principles  of  rate  making  and  electric  cooking  were  the 
topics  discussed  at  the  tenth  annual  meeting  of  the 
Minnesota  Electrical  Association  at  St.  Paul,  March  20 
and  21. 

The  paper  on  distribution  systems,  which  was  written 
by  S.  B.  Hood  of  the  Minneapolis  General  Electric  Com- 
pany, presented  a  fund  of  useful  and  sound  information 
gathered  as  the  result  of  the  author's  experience  in 
building  and  operating  distribution  systems  of  the  pre- 
vailing types  in  many  communities.  It  contained  valu- 
able ideas  and  opinions  on  the  selection  of  line  material. 

Earl  D.  Jackson,  consulting  engineer,  St.  Paul,  speak- 
ing on  twenty-four  hour  service  in  towns  of  less  than 
1500  people,  gave  some  estimated  and  actual  cost  data 
comparing  the  price  of  locally  generated  energy  and 
energy  purchased  from  transmission  companies.  The 
paper  brought  out  the  limits  of  rates  which  towns  of 
various  sizes  can  afford  to  pay  for  transmitted  energy. 

A  paper  on  load  factors  and  operating  costs,  by  M. 
Barnert,  Minneapolis,  contained  data  and  curves  to 
show  how  under  assumed  conditions  the  cost  of  pro- 
ducing energy  would  fluctuate  with  varying  load  fac- 
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tors  in  a  system  of  combined  hydroelectric  and  steam 
plants. 

Student  Workers  Found  Satisfactory 

Prof.  George  D.  Shepardson,  University  of  Minne- 
sota, discussed  "How  Central  Stations  Are  Making  Use 
of  Technical  Schools."  He  reviewed  the  co-operative 
work  of  engineering  colleges  and  member  companies  of 
the  National  Electric  Light  Association.  In  1916,  he 
said,  94  per  cent  of  the  companies  temporarily  employ- 
ing college  undergraduates  declared  them  to  be  more 
satisfactory  employees  than  the  average  new  men,  4 
per  cent  believed  them  just  as  good  as  the  average  and  2 
per  cent  were  not  so  well  satisfied  with  their  work. 

Prof.  W.  T.  Ryan,  Minneapolis,  speaking  on  the  prin- 
ciples of  rate  making,  characterized  the  desirable  sched- 
ule as  the  one  that  is  fair  to  the  consumer,  profitable  to 
the  central  station,  easily  understood  by  the  layman,  not 
offensive  to  the  small  lighting  customers'  sense  of  jus- 
tice and  tending  to  induce  all  customers  to  increase 
consumption  with  economy  to  themselves  and  profit  to 
the  company.  He  expressed  opposition  to  the  value  of 
service  theory  and  favors  the  cost  of  service  theory  ir> 
rate  making. 

New  Electrical  Engineering  Building  Favored 
for  Minnesota 

A  resolution  was  passed  and  ordered  sent  to  the  Leg- 
islature placing  the  association  on  record  as  favoring  a 
new  $160,000  electrical  engineering  building  for  the 
University  of  Minnesota. 

The  presentation  of  the  two  commercial  addresses. 
"Electric  Cooking,"  by  E.  H.  Adler  of  Minneapolis,  and 
"Selling  Service,"  by  Harry  W.  Alexander,  New  York, 
was  followed  by  discussion.  In  all  but  the  largest  Min- 
nesota cities  electric  ranges  are  still  being  introduced 
on  a  limited  scale.  Nearly  all  of  the  companies  have 
sold  a  few  ranges,  however,  and  the  managers  evidenced 
live  interest  in  the  electric  cooking  experiences  of  others, 
in  the  various  opinions  on  range  rates  and  the  profits 
in  the  electric  cooking  business. 

There  was  every  indication  that  many  range  cam- 
paigns will  be  conducted  in  Minnesota  this  spring. 


HEARING  ON  SAFETY  RULES 

FOR  WISCONSIN  UTILITIES 

Railroad    Commission    and    Industrial    Commission 

Learn    that    Electric    Utilities    Favor    Trial 

Adoption  of  Condensed  Draft  of  Code 

At  a  joint  hearing  conducted  at  Milwaukee,  Wis.,  on 
March  16,  by  Walter  Alexander,  chairman  of  the  Rail- 
road. Commission  of  Wisconsin,  and  J.  D.  Beck,  chair- 
man of  the  Industrial  Commission  of  Wisconsin,  public 
utility  operators  were  given  an  opportunity  to  present 
views  on  a  draft  of  proposed  electrical  safety  rules 
for  Wisconsin. 

This  draft,  which  in  its  present  form  is  a  twenty-six- 
page  pamphlet,  is  a  condensed  edition  of  such  parts  of 
the  National  Electrical  Safety  Code  as  are  deemed  to 
be  applicable  to  Wisconsin  conditions.  It  is  under- 
stood that  when  the  commission  engineers  are  satisfied 
that  the  rules  are  workable  for  the  utilities  in  the  State, 
they  will  be  made  the  subject  of  an  order  to  be  issued 
by  the  two  commissions. 

In  the  discussion  the  light  and  power  and  street  rail- 
way operators  favored  the  adoption  of  the  proposed 
draft  for  a  suitable  trial  period. 

Requests  by  the  chairman  for  specific  objections  on 
the  supposition  that  the  rules  were  to  be  made  man- 


datory showed  that  the  objections  of  the  telephone  in- 
terests were  confined  to  the  grades  of  construction,  and 
factors  of  safety  required  for  wood  poles,  both  of  which 
they  regarded  as  insufficiently  severe  to  protect  their 
lines. 

They  propose  that  the  grades  of  construction  be 
changed  so  that,  instead  of  having  supply  lines  over 
5000  volts  where  exposing  signal  lines  in  crossing  con- 
flicts and  common  use  of  poles,  divided  into  grades  A 
and  B  construction,  there  should  be  only  one  grade  for 
such  construction,  and  that  the  stronger  Grade  A. 

The  electricity  supply  and  electric  railway  companies 
were  represented  by  a  committee  from  the  Wisconsin 
Electrical  Association,  composed  of  S.  B.  Way,  Mil- 
waukee; Lee  Lathrop  and  M.  C.  Ewing,  Wausau. 
Among  the  others  who  were  present  and  participated 
in  the  discussion  were  Dr.  E.  B.  Rosa  and  W.  J.  Canada, 
Bureau  of  Standards,  Washington,  D.  C,  and  H.  P. 
Gear,  Chicago,  representing  the  National  Electric  Light 
Association.  Dr.  Rosa  described  fully  tests  made  by 
the  bureau  on  telephone  protective  devices  and  defended 
the  7500-volt  potential  limit  fixed  by  the  code.  He  said 
he  considered  it  a  fair  limit  for  all  concerned. 

The  commissions  gave  no  assurance  that  the  rules 
would  be  either  mandatory  or  tentative,  and  it  was 
suggested  that  they  might  be  made  partly  mandatory 
and  partly  tentative.  This  construction  was  placed  on 
the  word  "tentative,"  i.e.,  certain  rules  classed  as  tenta- 
tive would  be  actually  in  effect  unless  a  utility  objecting 
to  them  presented  informally  reasons  why  in  specific 
cases  they  should  not  be  put  into  effect.  Under  such 
conditions  the  commissions  will  pass  on  the  informal 
objection,  and  either  refuse  or  grant  permission  to  do 
work  contrary  to  the  rules. 


ELECTRICALLY-LIGHTED 

NAVAL  WINDOW  DISPLAY 

Merchants  Can  Assist  Recruiting   Campaign  of  the 

Navy  Department  by  Using  Their  Space 

for  Patriotic  Exhibits 

The  Navy  Department  is  interested  in  securing  en- 
listments. Many  merchants  would  be  willing  to  co-op- 
erate with  it  by  making  electrically-lighted  window  dis- 
plays. 


Department  stores  with  toy  departments  can  add  to 
the  display  such  articles  as  toy  battleships,  destroyers, 
submarines,  etc.  A  silk  flag  can  be  made  to  wave  by  the 
use  of  a  small  electric  fan. 
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ATLANTIC   DIVISION  JOBBERS 

FAVOR  LOWER  INITIATION  PEE 

Merchandising  oi  Staple  Products  Receive*  Attention 
.it  the  Meeting  in  New  York — W.  E,  Roberta 
oi  Buffalo  is  the  New  Chairman 

The  merchandising  of  staple  products  was  the  topi< 
that  received  the  greatest  attention  at  the  meeting  of 
the  Atlantic  division  of  the  Electrical  Supply  Jobbei 
ociation,   Hotel  Biltmore,   No*    York,  on  .March   L6 

The    lines    that    received    particular   attention    were    <lr.\ 

batteries,  heating  devices,  sockets  and  switches. 
A  resolution  providing  that  the  chairman  of  the  divi 

sion  shall  not   he  elected  to  succeed  himself  was  passed. 

This  limits  the  consecutive  period  of  office  to  one  year. 

A    recommendation    was    passed    thai    the    initiation    fee 

to  the  Electrical  Supply  Jobbers'  Association  be  re- 
duced. Final  action  on  this  recommendation  will  not  lie 
taken  until  the  meeting  of  the  entire  association  at  Hot 

Springs,  Va.,  on  May  23-25.     Another  recommendation 

that  activities  of  each  division  be  directed  by  the  mem- 
bers of  the  national  executive  committee  from  the  re- 
spective divisions  was  also  passed. 

0.  D.  Street,  Western  Electric  Company,  New  York, 
read  a  paper  giving  a  comprehensive  analysis  of  the 
small-quantity  business  of  the  electrical  supply  jobber. 

The  following  officers  were  elected  for  the  ensuing 
year:  Chairman,  W.  E.  Robertson,  Buffalo;  executive 
committee  members  from  the  East,  M.  Havens,  Jr., 
F.  R.  Elliott,  George  Patteron,  F.  S.  Price,  H.  S.  Savage, 
\Y    T.  Pickford  and  E.  C.  Graham. 


factor  m  the  buaine        They  thought  that  Mr.  Wagner 
mighl  appoint  a  committee  to  meet  a  committee  of  the 
jobbers, 
ii  i    expected  that  a  committee  will  be  named  In  the 

<  Commercial  Sect  ion 


CO-OPERATION  OF  JOBBER 

AND  CENTRAL  STATION 

Committee  of  the  Electrical  Supply  Jobbers'  Associa- 
tion Asks  Executive  Committee  of  the  Na- 
tional Electric  Light  Association  to 
Promote   Joint   Action 

A  committee  of  the  Electrical  Supply  Jobbers'  Asso- 
ciation attended  the  meeting  of  the  executive  committee 
of  the  National  Electric  Light  Association  at  the  New 
York  headquarters  on  March  9  to  discuss  ways  and 
means  of  closer  co-operation. 

E.  W.  Rockafellow,  Western  Electric  Company,  was 
the  chairman,  of  the  committee  of  jobbers.  He  stated 
that  the  Jobbers'  Association  has  about  150  members, 
doing  a  business  of  $80,000,000  to  $90,000,000  a  year. 

At  the/request  of  Mr.  Rockafellow,  Thomas  M.  De- 
bevoise,  general  counsel  of  the  association,  explained 
the  objects  and  accomplishments  of  the  organization. 
He  said  that  the  jobbers  realize  that  they  cannot  stay 
in  the  field  unless  they  can  prove  to  manufacturers  that 
they  are  the  most  economical  means  of  getting  goods 
from  factory  to  consumer;  that  that  is  the  basis  on 
which  they  go  to  manufacturers  and  that  is  the  basis 
on  which  they  came  to  the  N.  E.  L.  A.  requesting  co- 
operation. They  are  ready" to  put  their  organization  at 
the  service  of  the  central  stations  if  the  central  stations 
will  co-operate  with  them  in  a  movement  which  ought 
to  redound  to  the  advantage  of  both. 

President  Wagner  of  the  N.  E.  L.  A.  said  that  that 
association  believed  in  co-operation,  and  that  he  was 
sure  that  it  believed  in  co-operation  with  the  jobbers. 
He  asked  if  the  jobbers  had  any  suggestions  to  offer 
as  to  definite  means  of  co-operation. 

Mr.  Rockafellow  said  that  he  had  not  anticipated  that 
sufficient  time  would  be  given  for  discussion  of  the 
details  involved,  but  that  the  members  of  the  committee 
had  come  to  introduce  themselves  and  to  impress  upon 
the  executive  committee  that  they  were  an  economical 


STANDARDIZATION    MOVEMENT 

FOR  APPLIANCE  PLUGS 

Manufacturers    of    Heating    and    Other    Appliances 
Meet  N.  E.  L.  A.  Wiring  Committee — Commit- 
tees on  Round  Prongs  and  Flat  Prongs  to 
Continue  Discussion,  and  General 
Meeting  Will   Follow 

A   meeting  of  manufacturers  of  beating  and  other 

appliances  was  called  for  March  15  by  the  wiring  com- 
mittee of  the  Commercial  Section  of  the  National  Elec- 
tric  Light  Association,  to  consider  the  question  of 
standardizing  the  plugs  by  which  the  various  appliances 
are  connected  to  the  portable  cord.  At  the  meeting, 
which  was  held  at  the  headquarters  in  New  York,  the 
following  were  present:  R.  S.  Hale,  S.  E.  Doane,  C.  A. 
Bates,  Willis  H.  Booth,  John  A.  Campbell,  J.  C.  Dallam, 
A.  H.  Fleet,  A.  G.  Kimball,  J.  H.  Kleigl,  Robert  Kuhn, 
E.  N.  Lightfoot,  J.  P.  Mallett,  H.  J.  Mauger;  T.  A. 
McDowell,  M.  C.  Morrow,  H.  J.  Morey  and  by  letter 
J.  F.  Killeen  and  H.  T.  Pelonze. 

The  meeting  was  opened  by  Mr.  Hale,  chairman  of 
the  wiring  committee,  who  stated  that  the  general  pur- 
pose was  to  begin  standardization  by  discussion,  and 
that  the  N.  E.  L.  A.  would  not  itself  take  any  action 
unless  and  until  there  should  be  substantial  agreement 
among  the  manufacturers. 

After  a  general  discussion,  during  a  portion  of  which 
Messrs.  Hale,  Doane  and  Mallett  withdrew,  it  was  de- 
cided to  appoint  two  committees  as  follows: 

Committee  on  round  prongs:  A.  G.  Kimball,  Robert 
Kuhn,  H.  J.  Mauger,  E.  N.  Lightfoot  and  a  representa- 
tive of  the  Simplex  company.  Committee  on  flat  prongs : 
W.  H.  Booth,  F.  Thornton  and  H.  T.  Pelonze. 

Mr.  Hale  will  be  a  member  and  secretary  of  both  com- 
mittees. Each  of  these  committees  will  consider  the 
subject  and  submit  to  another  general  meeting  reports 
giving  the  arguments  and  experience  as  to  why  round 
or  flat  prongs  will  be  the  best  design  for  a  standard. 
They  will  also  suggest  the  best  dimensions  and  specifi- 
cations in  case  either  should  be  adopted.  The  reports 
will  also  include  the  question  of  guides  on  appliances. 

The  committee  on  round  prongs  will  meet  at  10  a.  m. 
on  May  26,  at  the  N.  E.  L.  A.  rooms,  New  York,  the 
committee  on  flat  prongs  at  1  p.  m.  on  May  28,  for  lunch 
in  Atlantic  City,  at  a  hotel  to  be  decided  later. 

Each  member  of  these  committees  is  requested  to 
send  to  Mr.  Hale  by  May  10  if  possible  a  statement  of 
reasons  for-  his  preference  for  round  or  square  prongs, 
and  suggestions  as  to  specifications  and  dimensions. 

In  addition,  and  since  it  is  possible  that  the  commit- 
tees may  not  adequately  represent  the  manufacturers 
of  either  or  both  types  of  prongs,  any  other  manufac- 
turer who  desires  is  requested  to  send  a  similar  state- 
ment, and  also  to  notify  Mr.  Hale  if  he  would  like  to  be 
present  at  the  meeting  of  either  committee. 

If  any  manufacturer  wishes  to  present  the  claim  of 
any  other  form  of  connection  than  the  round  or  flat 
prong  he  is  requested  to  send  the  same  to  Mr.  Hale. 

The  two  committees  will  prepare  reports  which  will 
not  be  published,  but  will  be  sent  to  the  manufacturer 
interested.  Any  manufacturer  not  represented  at  the 
meeting  on  March  15  is  requested  to  notify  Mr.  Hale  if 
he  wishes  to  be  advised  of  these  reports. 

A  further  general  conference  of  manufacturers  will  be 
called  during  the  summer,  or  early  fall. 


March  24,  1917 
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CONNECTION  WITH  NEW  ENGLAND 

POWER  COMPANY  IS  ECONOMIC 

Noteworthy   Support   Given   to   Fall    River   Electric 

Light  Company  Project  by  Municipal  Authorities, 

Commercial  Organizations  and 

Influential  Citizens 

The  Massachusetts  Commission  on  Waterways  and 
Public  Lands  gave  a  hearing  at  Boston  recently  upon 
a  petition  of  the  Fall  River  Electric  Light  Company  for 
authority  to  build  a  66,000-volt  aerial  transmission  line 
crossing  of  1800-ft.  span  over  the  Taunton  River  to 
enable  the  company  to  enter  into  a  contract  with  the 
New  England  Power  Company  for  the  supply  of  energy 
in  connection  with  the  existing  turbine  station  of  the 
former  company  in  Fall  River.  The  hearing  was  of 
much  engineering  interest  on  account  of  the  discussion 
of  the  project  before  the  commission  by  Philip  Cabot 
of  Boston,  vice-president  of  the  Fall  River  company, 
and  it  was  also  noteworthy  on  account  of  the  support 
rendered  to  the  company  by  the  municipal  authorities 
of  Fall  River,  the  local  board  of  trade  and  merchants' 
organization,  and  many  influential  citizens. 

W.  Rodman  Peabody  of  Boston,  counsel  for  the  com- 
pany, objected  to  a  proposed  delay  in  the  proceedings. 
He  said  that  as  the  price  of  steel  for  towers  has  in- 
creased by  several  thousand  dollars  while  the  petition 
has  been  pending,  further  delay  was  unfair. 

Merchants  and  Mills  Benefited 

Mayor  James  H.  Kay  of  Fall  River  said  that  he 
firmly  approved  the  aerial  crossing,  and  that  with  the 
tie-in  proposed  with  the  large  system  of  the  New  Eng- 
land Power  Company  merchants  and  mills  in  the  city 
would  be  all  the  more  willing  to  purchase  central  station 
energy.  The  Mayor  said  that  he  understood  there  would 
be  a  large  increase  in  the  taxable  property  of  the  com- 
pany if  the  new  construction  went  through.  W.  A. 
Beatty,  vice-president  of  the  Pilgrim  Mills,  said  that 
this  establishment  was  the  first  textile  plant  to  be  driven 
by  central  station  energy  in  the  city,  and  that  it  is  the 
largest  user  of  electricity  on  the  company's  lines.  The 
speaker  favored  authorizing  the  overhead  span.  C.  B. 
Chase,  for  the  Stevens  Manufacturing  Company,  which 
has  recently  installed  auxiliary  central  station  power 
service  to  assist  in  meeting  the  expansion  of  the  mill 
business  instead  of  extending  its  own  power  plant,  said 
that  the  increased  reliability  of  service  would  be  valua- 
ble to  the  textile  industry,  which  is  closely  dependent 
upon  continuous  operation. 

Vice-President  Cabot  of  the  company  said  that  it 
reached  the  limit  of  its  capacity  last  December  and  has 
no  spare  equipment.  Connection  with  the  New  England 
system  is  designed  to  bring  an  additional  regular  supply 
of  primary  power  into  the  plant  to  enable  it  to  most 
economically  meet  the  demands  of  future  business,  espe- 
cially in  the  textile  field.  Fall  River,  Mr.  Cabot  stated, 
is  the  least  developed  electric  power  market  of  any  city 
of  its  size  in  the  country,  more  steam  power  in  propor- 
tion to  its  size  being  in  use  there  than  anywhere  else. 
The  margin  of  profit  in  supplying  electricity  to  textile 
mills  is  very  narrow,  only  0.1  cent  per  kilowatt-hour, 
and  this  means  that  every  possible  economy  in  produc- 
tion and  distribution  must  be  sought.  Any  day  the  com- 
pany is  liable  to  be  confronted  with  a  demand  for  5000 
to  10,000  kw.  in  new  mill  business.  It  must  be  pre- 
pared to  serve  the  public  even  on  the  foregoing  small 
margin  of  profit  or  else  give  place  to  a  more  energetic 
organization.  At  a  first  cost  of  about  $248,000  for  the 
aerial  crossing,  necessary  substation,  conduit  and  re- 
lated work  30,000  kw.  can  be  added  to  the  Fall  River 
system,  whereas  additional  local  steam  plant  capacity 
to  this  extent  would  cost  probably  $2,000,000. 


The  proposed  river  crossing  would  have  a  span  of 
1800  ft.,  the  minimum  clearance  of  the  %-in.  copper- 
clad  steel  cables  to  be  used  being  140  ft.  above  mean 
high  water.  Two  230-ft.  steel  towers  would  be  erected 
on  the  Somerset  and  Fall  River  shores  respectively  and 
the  crossing  would  be  made  by  two  three-phase  circuits. 
Mr.  Cabot  said  that  the  location  settled  upon  is  the 
result  of  analyzing  six  different  schemes.  The  span 
proposed  is  the  least  expensive  in  first  cost  and  in  an- 
nual operating  expense,  including  fixed  charges.  The 
preferred  plan  provides  an  aerial  crossing  higher  than 
Brooklyn  Bridge,  with  a  clearance  of  at  least  10  ft. 
above  the  topmast  of  any  vessel  of  American  registry 
at  mean  high  water.    All  switching  in  the  substation  on 


the  Fall  River  side  will  be  controlled  from  the  power 
plant  switchboard.  Transformers  of  30,000  kw.  com- 
bined rating  will  have  windings  connected  for  66,000, 
22,000  and  4200  volts.  Energy  may  be  distributed  at 
22,000  and  4200  volts,  or  the  equipment  in  the  power 
plant  may  be  utilized  in  delivering  22,000-volt  energy  to 
the  mills.  Mr.  Cabot  said  that  the  proposal  to  carry 
the  66,000-volt  line  across  the  river  on  the  existing 
bridge  structures  was  entirely  unsafe,  apart  from  its 
unsightly  features. 

The  preferred  scheme  of  a  direct  high-tension  cross- 
ing by  aerial  cable,  Mr.  Cabot  said,  means  from  $22,000 
to  $59,000  less  first  cost  in  the  crossing  and  connections 
than  in  the  other  schemes;  from  $71,000  to  $56,000 
less  initial  cost  in  substations,  and  from  $93,000  to 
$115,000  less  initial  cost  for  the  total  installation.  As 
the  initial  installation  would  be  only  one-half  the  ulti- 
mate, the  total  annual  excess  cost  of  the  five  alternative 
schemes  over  the  preferred  crossing  would  range  from 
$17,600  to  $18,600.  Mr.  Cabot  said  that  if  the  commis- 
sion denied  the  petition,  the  expenditure  of  about 
$100,000  more  for  any  of  the  alternative  schemes  would 
make  the  project  prohibitive  to  the  company. 

The  estimated  cost  of  the  preferred  crossing  is  as 
follows:  Land  in  Somerset,  $4,000;  tower  footings, 
$15,000;  towers,  $15,000;  wires,  $4,000;  total  overhead 
crossing,  $38,000;  underground  connections  with  the 
existing  plant,  $5,900;  land  at  the  power  station, 
$10,000;  66,000-volt  transformers,  $70,000;  lightning 
arresters,  $4,000;  66,000-voltmeters,  $5,000;  66,000-volt 
switching  apparatus,  $16,000;  22,000-volt  switching  ap- 
paratus, $80,000;  4000-volt  switching  equipment,  $15,- 
000;  substation  piping,  etc.,  $5,000;  grand  total  esti- 
mated cost,  $248,900.  The  total  annual  cost  of  the  pre- 
ferred scheme  came  to  $41,470,  of  which  $11,600  was  in 
operating  expenses  and  $29,870  in  fixed  charges. 
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SCRAP  SALES  HELP  NORTHERN 

CALIFORNIA  POWER  COMPANY 
Opportunity    to    Replace    Aluminum    TranimiMion 

Win-  witli  Coppei    Line  of  1 1 1  ? •  1 1 1- 1    Volt.e  < 

Promotei  I  :<  onomy  and  Prospei 

>  iti.L'-jT  gross  operating  revenue  of  tin-  Northern 

California  Power  Company,  Consolidated,  in  1916,  $768, 

came  from  electricity,  (35,606  from  gas  and  $41,984 

from    water.      Operating   expenses,    taxes   and    doprccia 

tion  reserve  were  $876,789,  leaving  nel  earnings  from 
operation  of  $470,488.  Profits  on  merchandise  sales 
were  $11,221,  making  total  net  income  of  $481,659 
Deducting  interest  of  s:::>:V.^(>  and  miscellaneous 
charges  of  $617,  ieavi  ,222  balance.    An  unusual 

item    is    "miscellaneous   additions  to   surplus   and    profil 

nn  sales  of  junk,"  $57,039,  comparing  with  $2,166  in 
the  previous  year.  Valuation  account  and  other  ex- 
traordinary deductions  from  surplus  took  $54,551. 
Against  the  balance  of  $180,710  there  were  due  sinking 
fund  appropriations  of  $133,825,  indicating  a  deficit  of 
15.  The  proportions  of  the  different  classes  of 
electric  business  were: 

L916  L916 

Light  earnings:    Residence  and  commercial. ..  .$134,427  (133,249 

Municipal L'2.liT;!  19,726 

Power  earnings :  Commercial   67.r>i2  61,274 

Municipal 6,1  6,279 

Irrigation    95,350  fi 

Mining  and  dredging 205,373  is:s,2i3 

Other    electric    companies 213,481  212. Gil" 

Other   departments 23,749  23 

$768, 7SS      $704,633 

W.  F.  Detert,  the  president,  estimates  in  the  annual 
report  to  stockholders  that  in  1917  50,765  acres  will  be 
irrigated  by  pumped  water,  the  pumps  being  electrically 
operated  with  power  furnished  by  the  company.  Of  plant 
additions  and  system  changes  the  report  says  in  part: 

"Owing  to  increased  demands,  particularly  in  the 
more  southerly  portion  of  the  territory,  it  has  been  nec- 
essary to  adopt  a  definite  plan  having  for  its  object  the 
operation  of  all  transmission  lines  at  60,000  volts,  except 
in  the  mining  section  in  Shasta  County,  where  it  is  still 
feasible  to  operate  at  20,000  volts  over  a  portion  of  the 
system.  The  necessary  steps  involve  construction  of 
some  new  60,000-volt  lines,  increase  of  copper  wire  ca- 
pacity on  others,  a  change  in  the  equipment  and  arrange- 
ment of  a  number  of  substations  and  the  dismantling 
of  20,000-volt  lines  which  it  is  not  desirable  to  retain 
for  operation  as  low-voltage  distribution  circuits.  It 
has  been  possible  to  take  down  practically  all  of  the 
aluminum  wire  on  lines  between  Red  Bluff,  Butte  City 
and  Chico  and  to  replace  same  with  copper  wire  of  in 
creased  capacity  where  required.  Up  to  the  end  of  1916, 
150,000  lb.  of  aluminum  wire  had  been  taken  down  and 
sold  at  a  net  profit  of  $31,197  over  its  cost  price.  This 
has,  of  course,  assisted  very  materially  in  defraying  the 
cost  of  these  changes.  During  1916,  $295,513  was  in- 
vested in  additional  water  rights  and  betterments  and 
additions  to  the  system  in  general.  Purchase  of  water 
rights  necessary  for  the  operation  of  present  plants 
and  land  which  we  were  compelled  to  purchase  with  the 
water  cost  $77,220;  additions  and  betterments  to  elec- 
tric facilities,  $208,000. 

"Various  lines  or  portions  of  lines  were  dismantled, 
the  original  cost  of  which  amounted  to  $103,1-99,  so  that 
the  net  increase  in  investment  values  for  the  year  was 
$192,314.  From  the  lines  dismantled  material  was  re- 
covered having  a  salvage  value  of  $87,993.  The  cost  of 
dismantling  amounted  to  $2,942.  A  total  of  36.7  miles 
of  new  primary  distribution  lines  was  constructed  and 
482  new  services  of  a  combined  length  of  68,114  ft. 
were  installed. 

"One  new  line   is   designed   among   other   things  to 


e  the  We  tern  State  Ga  &  Electric  I  ompany,  with 
which  a  cont  racl  lias  i m ■••  1 1  made  t"  I  urnish  it  with  power 
which  it  may  require  for  its  Eureka  districl  in  exce     of 

the  out  put  of  its  present  generating  facilitie 


KUCCTRIC  COOKING 

DISCUSSED   IN   WISCONSIN 

Experience  of  Milwaukee  Company  with  the  Electric 

Range — Safety  Rules  of  the  Railroad 

Commission — B.  F.  Lyons  of 

Beloit  Elected  President 

On  the  second  day  of  the  convention  of  the  Wicun-in 
Electrical  Association  at  Milwaukee,  March  15,  interest 
centered  on  a  paper  entitled  "Electric  Service  for  Do- 
mestic Cooking,"  in  R.  B.  Snyder,  sales  manager  of 
The  Milwaukee  Electric  Railway  &  Light  Company. 
Under  Milwaukee  conditions,  Mr.  Snyder  showed,  the 
characteristics  of  the  cooking  load  make  it  a  desirable 
one.  He  supplemented  his  arguments  by  data  from 
actual  range  installations  at  Milwaukee.  He  said  that 
the  extra  investment  required  to  serve  a  range  customer 
was  only  $35,  or  less  than  the  investment  originally 
required  to  serve  the  average  residence  customer,  whose 
bills  are  about  one-third  those  of  a  cooking  customer. 
Mr.  Snyder  also  spoke  of  the  necessity  that  the  sales 
department  should  have  ready  co-operation  from  the 
service  and  trouble  departments  to  make  ranges  give 
satisfaction. 

In  the  discussion  Egbert  Douglas  of  Milwaukee  ex- 
pressed the  belief  that  characteristics  of  range  loads 
taken  from  present  installations  should  not  be  used  as 
an  absolute  basis  for  predicting  what  will  be  the  char- 
acteristics of  the  future  cooking  load,  when  there  will 
be  many  more  customers  than  to-day.  He  believed  that 
electric  cooking  would  fall  largely  on  the  evening  light- 
ing peak,  and  declared  himself  for  cooking  rates  that 
took  this  encroachment  on  the  peak  into  consideration. 

This  statement  was  answered  by  operators  who  have 
been  offering  cooking  rates.  C.  L.  Kuehlthan  of  West 
Bend,  Wis.,  said  that  after  offering  trial  range  installa- 
tions on  a  3-cent  rate  for  eighteen  months  he  now  had 
4  per  cent  of  his  former  lighting  customers  cooking 
electrically.  In  a  city  like  West  Bend  with  3000  people 
the  heavy  cooking  peak  is  at  noon. 

G.  W.  Van  Derzee  of  Milwaukee  pointed  out  that  the 
experience  of  gas  companies  in  Watertown  and  Kenosha, 
Wis.,  showed  the  cooking  peak  to  be  at  noon.  He  said 
further  that  he  expected  the  cooking  business  to  have  a 
diversity  factor  of  ten. 

Safety  Code 

Another  topic  of  general  interest  was  the  new  safety 
code  which  the  Railroad  Commission  of  Wisconsin  has 
presented  in  tentative  form  for  discussion  by  utility 
operators. 

As  explained  by  J.  N.  Cadby,  electrical  engineer  for  the 
commission,  this  code  is  a  much  condensed  revision  of 
those  parts  of  the  National  Electrical  Safety  Code  which 
are  applicable  to  Wisconsin  conditions.  The  National 
code  contains  323  printed  pages.  The  proposed  Wiscon- 
sin code  contains  twenty-six  similar  pages.  The  Na- 
tional Electrical  Safety  Code  could  not  be  adopted  as  a 
whole  in  Wisconsin  because  parts  of  it  conflict  with  the 
Wisconsin  law  and  because  it  deals  with  industrial  work 
over  which  the  Industrial  Commission  and  not  the 
Railroad  Commission  has  jurisdiction.  The  spirit  and 
requirements  of  the  proposed  Wisconsin  code  are,  how- 
ever, substantially  the  same  as  those  of  the  National 
Electrical  Safety  Code.  A  great  deal  of  work  was  done 
to  shorten  it  without  eliminating  rules  necessary  for 
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companies  in  the  heavy  loading  district.  It  was  the 
commission's  plan  to  have  its  inspectors  use  the  National 
Electrical  Safety  Code  as  a  guide  in  administering  the 
Wisconsin  code. 

A  discussion  of  the  Wisconsin  code  in  detail  was  held 
at  Milwaukee  the  day  after  the  convention. 

Other  papers  and  addresses  were  as  follows:  "Plans 
for  Wire-Your-Home  Time,  April  1  to  May  15"  by 
Harry  W.  Alexander,  Society  for  Electrical  Develop- 
ment, New  York;  "One-Man  Car  Operation,"  by  Ray- 
mond P.  Smith,  Sheboygan,  and  "Transmission  Prob- 
lems," by  G.  W.  Mclvor,  Jr.,  Eau  Claire,  which  was  read 
by  A.  E.  Pierce  of  Eau  Claire. 

New  Officers 

The  election  of  officers  resulted  as  follows:  Presi- 
dent, B.  F.  Lyons,  Beloit;  first  vice-president,  A.  E. 
Pierce,  Eau  Claire;  second  vice-president,  John  St.  John, 
Madison;  third  vice-president,  F.  C.  Ludden,  Mineral 
Point,  and  secretary-treasurer,  George  Allison,  Mil- 
waukee. 


LARGE  GROSS  SALES  OF  THE 

WESTERN  ELECTRIC  COMPANY 

Profits  on  Telephone  Apparatus  Not  Proportional  to 
Volume   but  Satisfactory  on  Cable  and  Mer- 
chandising of  Quick  Turnover — Manu- 
facturing Conditions  Difficult 

Unsatisfactory  manufacturing  conditions  affected  the 
operations  of  the  Western  Electric  Company  during 
1916.  Gross  sales,  however,  increased  67.6  per  cent 
over  1915.  H.  B.  Thayer,  the  president,  indicates  the 
extreme  conditions  of  business  in  the  different  depart- 
ments, the  large  increase  in  employees  and  the  uncer- 
tainty of  the  situation  in  the  foreign  plants.  Mr.  Thayer 
say? : 

"The  profits  of  the  company  are  derived  from  the  sale 
of  telephone  apparatus  and  cable  of  our  own  manufac- 
ture, and  the  sale  of  merchandise  not  made  by  us,  and 
from  our  investments  in  foreign  manufacturing  com- 
panies in  similar  lines  of  work. 

"While  the  output  of  telephone  apparatus  has  been 
large  in  1916,  the  deliveries  were  principally  during  the 
latter  part  of  the  year  and  on  orders  received  consider- 
ably earlier  in  the  year,  as  in  this  class  of  work  some 
months  elapse  between  the  beginning  of  the  process  of 
manufacture  and  the  final  delivery  of  the  finished  ap- 
paratus. The  costs  of  all  the  items  going  into  the  cost 
of  manufacture  have  rapidly  increased  during  the  year, 
so  that  the  profit  on  this  department  of  the  business 
has  not  been  proportional  to  the  volume. 

"On  sales  of  cable  and  merchandise  not  of  our  own 
manufacture,  where  the  turnover  is  quick,  the  profits 
have  been  satisfactory. 

"As  to  the  foreign  manufacturing  companies  in  which 
we  are  interested,  our  information  as  to  the  most  of 
them  is  meager,  but  we  understand  that  they  have,  with 
the  exception  of  the  one  at  Antwerp,  Belgium,  been 
employed  on  fairly  profitable  work  during  the  year. 
Whether  a  satisfactory  profit  will  remain  after  the  pay- 
ment of  war  taxes  in  the  several  belligerent  countries 
is  not  so  certain.  No  dividends  have  been  received  by 
us,  so  that  our  foreign  investments  have  made  no  con- 
tribution to  our  profits  of  the  year,  as  shown  in  the 
statement. 

"Manufacturing  conditions  in  this  country  during 
the  year  have  been  extremely  difficult.  It  has  been 
almost  impossible  to  provide  a  regular  supply  of  ma- 
terial, not  only  on  account  of  the  general  shortage,  but 
also  on  account  of  the  uncertainties  of  freight  trans- 
portation.     The    demand    for    our    products    increased 


very  rapidly  during  the  year  and  the  necessity  of  meet- 
ing this  demand  has  taxed  all  available  resources  for 
machinery,  tools  and  other  expense  items. 

"Our  shop  force  increased  during  the  year  from 
10,838  to  18,928  employees.  The  total  number  of  em- 
ployees at  Dec.  31,  1916,  was  26,878.  In  recognition  of 
the  loyalty  and  efficiency  with  which  the  employees  have 
met  and  are  meeting  the  difficult  conditions  of  the  pres- 
ent time,  your  directors  authorized  the  distribution  of 
certain  extra  payments  to  them. 

"The  sales  for  1916  were  $106,987,000.  For  1915 
they  were  $63,852,000,  and  for  1914  they  were  $66,408,- 
000.  The  orders  on  hand  at  Dec.  31,  1916,  were  $22,- 
028,000  in  value  more  than  on  Dec.  31,  1915.  The 
average  value  of  an  order  filled  during  1916  was  $75 
as  compared  with  $55  for  1915. 

"The  total  disbursements  from  the  employees'  benefit 
fund  for  1916  amounted  to  $185,344.  These  payments 
covered  all  classes  of  benefits  and  were  made  to  2789 
beneficiaries." 

The  financial  statements  of  the  company  and  its  con- 
stituent companies  in  the  United  States  show  that  to 
the  gross  sales  of  $106,986,677  other  income  of  $1,229,- 
636  was  added,  making  a  total  of  $108,216,313.  Cost 
of  merchandise  was  $95,936,433,  expenses  were  $7,014,- 
254  and  taxes  were  $587,050;  there  was  appropriated 
for  special  payments  to  employees  $973,866  and  for 
reserve  for  contingencies  $500,000.  The  balance  avail- 
able for  interest  and  dividends  was  $3,204,710.  Inter- 
est was  $880,094,  dividends  were  $2,100,000  and  $224,- 
616  was  carried  to  the  common  stock. 

The  balance  sheet  for  the  same  companies,  as  of  Dec. 
31,  1916,  follows: 


ASSETS 

Real  estate  and  build- 
ings    $11,633,290 

Machinery  and  equip- 
ment         9.209,532 


Total  p'ant $20,842,822 

Merchandise    33,001,524 

Tush    5,328,180 

Bills  receivable    1,085,520 

Accounts  receivable...   18,109.258 


LIABILITIES 
Preferred  stock,  150,000 

shares   $15,000,000 

Common  stock,   150,000 

shares  no  par  value.   25,453,648 
Bonded  debt    15,000,000 


Total  current  assets.$57,524,482 
Sundry  investments  .  .    12,041,068 


Total  capital  lia- 
bilities     $55,453,648 

Pills  payable  5,500.000 

Accounts  payable    12,334,003 

Reserve  for  deprecia- 
tion on  plant  13,320,143 

Reserve  for  employees' 
benefit  fund   1,000,000 

Reserve  for  contin- 
gencies       2,S00,578 


Grand  total    $90,408,372        Grand   total    $90,408,372 


INTERIOR  DEPARTMENT  OFFICIAL 

FOR  WATER  POWER  MATTERS 

E.   C.   Bradley,   of   San   Francisco,   Formerly   of  the 
Pacific  Telephone  &  Telegraph  Company,  Made 
Assistant  to  Secretary  Lane 

E.  C.  Bradley  of  San  Francisco  has  been  appointed 
assistant  to  the  Secretary  of  the  Interior,  according  to 
an  announcement  by  Secretary  Lane  in  Washington. 
Up  to  the  time  of  his  retirement  from  active  business 
life  two  years  ago  Mr.  Bradley  was  vice-president  and 
general  manager  of  the  Pacific  Telephone  &  Telegraph 
Company. 

Mr.  Bradley  succeeds  to  the  position  formerly  held  by 
Adolph  C.  Miller,  now  a  member  of  the  Federal  Reserve 
Board,  which  was  also  formerly  held  by  Stephen  T. 
Mather,  who  becomes  director  of  the  National  Parks. 
Mr.  Bradley  was  at  one  time  superintendent  of  tele- 
graphs of  the  Pennsylvania  Railroad.  He  also  has 
served  as  general  manager  and  vice-president  of  the 
Postal  Telegraph  Cable  Company. 

It  is  expected  in  Washington  that  Mr.  Bradley  will 
become  the  public  utility  expert  of  the  Department  of 
the  Interior,  and  that  he  will  have  much  to  do  with  the 
administration  of  water-power  matters. 
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Recent  Court 
Derisions 

Findings  of  higher  court*  in  legal  ■ 

i  i\..'\  'in,'     clcctl  IC    li^lil  .     |>«>\\  rr    and 

other  public  utility  companies. 


Delegation  «>i  Rate-Fixing  Power  to 
Municipality.-  Since  the  right  to  reg- 
ulate rates  is  an  inherent  element  of 
sovereignty,  such  right  can  be  dele 
gated  to  a  municipality  only  by  clear 
and  express  terms,  and  all  doubts  must 
be  resolved  against  the  municipality,  it 
was  held  by  the  Supreme  Court  of  Ore- 
gon in  the  city  of  Woodburn  va.  Public 
Service  commission  of  Oregon  (1(51  P. 
891).  The  right  to  regulate  rates  is  a 
matter  of  general  concern,  and  does  not 
pertain  solely  to  municipal  affairs. 
Where  a  municipality  under  its  home 
rule  charter  granted  a  telephone  fran- 
chise limiting  rates  to  be  charged  and 
later  the  public  utility  act  was  enacted, 
the  Public  Service  Commission  had 
authority  thereunder  to  authorize  the 
company  to  charge  higher  rates.  When 
an  owner  devotes  his  property  to  a  use 
in  which  the  public  has  an  interest,  he 
must  submit  to  be  regulated  and  con- 
trolled by  the  public  for  the  common 
good.  The  regulation  of  rates  for  the 
purpose  of  promoting  the  public  health, 
comfort,  safety  and  welfare  is  an  exer- 
cise of  the  police  power  of  the  sover- 
eign. 

Public   Within   the   Meaning   of   Em- 
ployers' Liability  Law. — An  interesting 
decision  was  handed  down  in  the  case 
of  Clayton  vs.  Enterprise  Electric  Com- 
pany (16  P.  441)  by  the  Supreme  Court 
of  Oregon,  in  which   it  was  held  that 
the  employers'  liability  law,  which  pro- 
vides for  the  safeguarding  of  transmis- 
sion and  distribution  lines  at  all  points 
where  people  are  liable  to  come  in  con- 
tact with  them,  was  intended  to  safe- 
guard members  of  the  public  from  com- 
ing  in   contact  with  wires   carrying   a 
dangerous    current,    and    was    not   lim- 
ited to  the  protection  of  the  immediate 
employees  of  electric  companies.     The 
action  was  brought  to  recover  for  the 
death  of  the  plaintiff's  husband,  caused 
by  an  electric  shock  which  he  received 
by   attempting   to   turn   off  the    power 
furnished  by  the  defendant  of  a  motor 
pump  operated  by  a  private  individual 
by  whom  the  deceased   was   employed. 
The  court  held  that  where  an  electric 
company  furnished  the  energy  for  op- 
erating a  pump  owned  by  an  individual 
and    owned    the    wires    leading    to    the 
switch  which  was  installed  by  the  com- 
pany's  predecessors,  the   company  can 
exercise  control  over  the  switch  even  if 
it  does  not  own  it,  and  is  liable  under 
the  employers'  liability  law  if  the  switch 
is  defective.     And  again,  where  an  elec- 
tric company  undertakes  to  render  serv- 
ice  to  a   customer   and   runs   its  wires 
into    a    building    and    installs    its    ap- 
paratus therein,  it  must  exercise  a  de- 
gree   of    care    commensurate    with    the 
risk    in    protecting    and    insulating    its 
wires  and  installing  the  apparatus. 


i  roe  (  totting  Liability.    Emploj 
both  an  electric  light   company  and  a 
telephone    companj    entered    plaintiff* 
premise  i   and   cu1    and    disfigured   bar 
shade  I  ree    dui  li  ■■   the  stringing  of  i 
new    telephone    line      Both    companies 
ami  nil  who  participated  in  the  act  s  i 
their  agent  ■  were  held  by  the  St.  Louis 
I  Mo.)  Court  of  Appeals  i  mi)  S.  W.  612) 
jointly  and  severally  liable  for  the  d  ira 
it  was  held  to  be  no  defen  le  that 

a  I  reel  commissioner  of  the  city  was 
nt,  giving  orders  and  directions  re- 
garding such  cutting,  it  not  appearing 
thai  the  commissioner  had  authority  to 
direct      such      cutting      nor      that      the 

branches  were  cut  ("or  any  other  pur- 
pose than  to  aid  the  telephone  company. 
Injury  to  Employee. — In  an  action  by 
an  employee  injured  in  loading  poles  on 
a  truck  evidence  was  held  to  warrant 
B  finding  thai  the  employer  was  guilty 
of  negligence  in  furnishing  a  defective 
wooden  horse  to  elevate  one  end  of  the 
pole,  by  the  District  Court  of  Appeals 
for  the  First  District  of  California  at  a 
rehearing  denied  by  the  Supreme  Court 
in  the  case  of  Hansen  vs.  Sierra  &  San 
Francisco  Power  Company  (162  P.  924). 
An  award  of  $11,310.05  to  an  employee 
thirty-two  years  of  age,  in  strong  con- 
dition mentally  and  physically  with  an 
earning  capacity  of  $85  per  month,  for 
personal  injuries  which  affected  him 
both  mentally  and  physically,  cannot  be 
held  excessive. 

Right  of  a  Municipality  to  Purchase 
Under   an   Indeterminate   Permit. — Un- 
der the  public  utilities  statute  of  Wis- 
consin  as  to   acquisition   by  a   munici- 
pality of  a  public  utility,  providing  that 
a  public  utility  by  acceptance  of  an  in- 
determinate permit  shall  be  deemed  to 
have  consented  to  a  future  purchase  of 
its    property    by    the    municipality    in 
which    its    property    is,    for    the    com- 
pensation and  under  the  terms  and  con- 
ditions determined  by  the  commission, 
and   shall   thereby   be  deemed  to   have 
waived     the     right     of     requiring     the 
necessity   of  such   taking  to   be  estab- 
lished by  the  verdict  of  a  jury,  a  pro- 
ceeding  under   this   statute   by   a   mu- 
nicipality to  acquire  the  property  of  a 
utility     operating     under     an     indeter- 
minate permit,  although  termed  a  pur- 
chase,   was    in    the    nature    of    a    con- 
demnation  proceeding,   it  was  held   by 
the    Supreme    Court    of    Wisconsin    in 
Connell     vs.    Kaukauna    Gas,    Electric 
Light   &   Power  Company    (159   N.  W. 
927)   since  the  acceptance  by  the  util- 
ity of  an  indeterminate  permit  amounts 
only  to  a  waiver  by  it  of  a  verdict  of 
necessity  and  a  consent  that  its  prop- 
erty may  be   acquired  as   provided  by 
the  act,  but  is  not   a  contractual  act. 
In   a  proceeding  by   a   municipality  to 
acquire     a     public     utility     under     the 
statute,  it  was  the  municipality's  duty 
to  see  that  the  amount  of  bonds  out- 
standing   under    a    trust    deed    on    the 
property  of  which  the  city  had  notice 
was  applied  to  the  claims  of  the  bond- 
holders    either     by     payment     of     the 
money    into    court   for    distribution    or 
by  securing  consent  of  the  bondholders 
to  pay  it  to  the  trustee,  or  in  the  eve^t 
that   they   would   not   consent   to   such 
payment,   to   wait   until    they   asserted 
their  rights  in  the  fund. 


Commission 
Rulings 

Important  decisions  <>f  various  state 
!■  dies  involving  or  affecting  electric 
light  and  power  utilities. 


Permissible    Earnings    on    Stock.— In 

a  decision  affecting  the  St.  Croi 

light  Company  the  Maine  Public  UtiH 
ties  Commission  says  that  a  fair  rate 
"should  be  a  rate  which,  when  applied 
to  the  probable  output  of  the  company, 
will  produce  a  revenue  sufficient  to  yield 
such  a  dividend  on  an  amount  of  capital 
tly  equal  to  the  fair  value  of  the 
property  as  will  induce  others  to  invest 
capital  in  similar  enterprises  with  the 
expectation  of  getting  their  recompense 
from  the  normal  earnings  of  the  en- 
terprise, not  from  the  flotation  of  its 
securities." 

Installation  of  Services  and  Meters  in 
New  York.— A  general  order  establish- 
ing rules  and  regulations  covering  the 
installation    of    electrical    services    and 
meters,  and   the  materials  to   be  used 
therein,  approved  by  the  New  York  Pub- 
lic Service  Commission,  First  District,  is 
to  take  effect  on  April  1,  1917.    No  elec- 
trical    corporation     furnishing     energy 
within  the  jurisdiction  of  the  commis- 
sion shall  thereafter  install  or  put  in 
use    on    any    service    to    a    consumer's 
premises  any  appliance,  device,  switch, 
fitting    or   instrument   transformer  the 
type  of  which  shall  not  have  been  ap- 
proved by  the  commission.     A  service, 
for  the  purposes  of  the  order,  is  defined 
as  that  part  of  the  circuit,  and  all  equip- 
ment   pertaining    thereto,    between    a 
main  of  the  electrical  corporation  and 
the  consumer's  circuit.    A  service  trans- 
former secondary  is  considered  a  main. 
Following  is  the  schedule  of  fees  to  be 
charged  a  manufacturer  for  each  com- 
plete test:    Conduit,  metal  molding,  and 
fittings,  each  type,  $2;   armored,  lead- 
covered,  insulated  cables  or  wires,  $2; 
fuses,  fuse  blocks,  insulators  and  ground 
clamps,  $2.50;  metal  boxes  and  cabinets, 
each  size,  $2.50;  knife  switches,  $4;  cir- 
cuit breakers,  $5;  potential  transform- 
ers, 3200  volts  or  less,  $6;  6600  volts, 
$8;     current    transformers,     250     amp. 
or  less,  $8;  300  to  450  amp.,  $12;  500 
to  800  amp.,  $15;  1000  amp.,  $17.   Protec- 
tive devices,  testing  combinations,  mis- 
cellaneous equipment,  or  service  equip- 
ment with  an  ampere  capacity  in  excess 
of   1000   amp.,   or  a   voltage   rating  in 
excess  of  6600  volts,  will  be  charged  at 
the  rate  of  $1  per  hour  per  man  for  the 
time  required  to  determine  its  service- 
ability, the  minimum  charge  to  be  $3, 
and  the  maximum  charge  not  to  exceed 
$50.      Whenever    service    equipment    is 
submitted  so  that  it  is  represented  in 
more   than  three   sizes  or  ranges,   and 
it  is  found  that  tests  of  each  range  or 
size  are  not  necessary  to  determine  the 
serviceability  of  the  type,  the  fee  then 
charged  will  be  as  per  schedule  fcr  each 
device   tested,   and   for   each   device   in 
addition  to  those  tested  only  $1  per  de- 
vice will  be  charged. 
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Electricity  at  Mississippi  Centennial 
Exposition. — Electricity  and  the  elec- 
trical industries  are  to  have  a  part  in 
the  Mississippi  Centennial  Exposition, 
opening  at  Gulfport  on  Dec.  10,  1917. 
Harry  Chapin  Plummer,  industrial 
agent  of  the  exposition,  505  Fifth  Ave- 
nue, New  York,  has  designed  a  "Planta- 
tion Electrical,"  to  afford  opportunity 
for  the  display  and  demonstration  of 
electrical  apparatus,  as  applied  to  the 
processing  of  standard  products  of  the 
Gulf  States,  such  as  cotton,  rice,  sugar, 
tobacco,  corn  and  lumber.  Irrigation 
will  be  an  important  feature.  A  bunga- 
low or  dwelling  will  be  included,  to 
show  the  newest  electrical  devices  for 
the  home. 

Test  Run  of  Electric  Vehicle  in  Pitts- 
burgh.— A  test  run  was  made  in  Pitts- 
burgh by  the  Keystone  Laundry  Com- 
pany of  a  Ward  special  light  truck. 
Representatives  of  the  laundry  com- 
pany, the  Lawrence  Motor  Company, 
the  Ward  Motor  Vehicle  Company  and 
the  Duquesne  Light  Company  were  on 
board.  The  truck  was  fully  loaded 
from  the  plant  of  the  laundry  company 
and  was  operated  until  the  battery  was 
run  down,  covering  the  worst  hills  in 
the  Pittsburgh  district.  The  load  was 
not  lightened  and  the  truck  ran  63 
miles  on  one  full  charge  of  the  bat- 
tery. It  maintained  its  rated  speed. 
The  laundry  company  has  ordered  four 
additional  trucks  of  this  type,  equipped 
with  Edison  batteries. 

Sales  of  Stock  to  Byllesby  Company 
Customers. — During  February,  173  cus- 
tomers of  the  Northern  States  Power 
Company  purchased  $63,900  of  the  pre- 
ferred stock,  making  a  total  of  $1,398,- 
900  now  held  by  2698  customer-share- 
holders, of  which  $187,000  is  being  pur- 
chased on  the  partial  payment  plan  by 
772  customers.  The  San  Diego  Consoli- 
dated Gas  &  Electric  Company  is  offer- 
ing $219,000  preferred  stock  to  custom- 
ers. A  similar  issue  offered  last  year 
was  absorbed  in  a  short  time.  The 
present  issue  has  been  authorized  by  the 
Railroad  Commission  for  purchase  of 
new  properties,  improvements  and  ex- 
tensions. Up  to  March  9,  thirty-nine 
customers  had  purchased  $48,000  at  105 
and  interest. 

Fund  for  British  Engineering  Profes- 
sion Relief. — Seventy-six  prominent  en- 
gineers have  joined  in  an  appeal  to  the 
members  of  the  engineering  profession 
in  the'  United  States  asking  for  con- 
tributions to  the  Professional  Classes 
War  Relief  Council,  Inc.,  which  was  or- 
ganized in  Great  Britain  shortly  after 
the  beginning  of  the  war.  The  families 
of  many  professional  men  in  Great 
Britain  are  experiencing  privation.  Ma- 
jor Leonard  Darwin,  a  son  of  the 
naturalist,  is  chairman  of  the  council. 
Jerrard  Grant  Allen  is  now  in  America 
representing  the  council.  J.  Pierpont 
Morgan  has  loaned  to  the  council  his 
house  in  Prince's  Gate  for  use  as  a 
maternity  hospital.  At  present  the 
council  is  disbursing  about  $5,000  a 
week  and  the  administrative  expense  is 
less  than  2  per  cent.  Contributions 
may  be  forwarded  to  Lewis  B.  Stillwell, 
treasurer,  care  the  Farmers'  Loan  & 
Trust  Company,  475  Fifth  Avenue,  New 
York. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Changes  Asked  in  Wiring  Require- 
ments in  Victoria,  B.  C. — The  council  of 
the  British  Columbia  Association  of 
Electrical  Contractors  and  Dealers  has 
appealed  to  the  City  Council  of  Victoria, 
B.  C,  to  change  some  of  its  wiring  re- 
quirements. 

Water-Power  Acquisition  in  New 
York. — Howard  C.  Mather,  treasurer, 
and  Stefaan  Piek,  chief  engineer  of  the 
Salmon  River  Power  Company,  ap- 
peared before  the  New  York  Public  Ser- 
vice Commission,  Second  District,  on 
March  5,  and  explained  the  company's 
need  for  the  acquisition  of  the  small 
water  power  be.ow  its  own  large  pro- 
ject at  Pulaski.  The  company  proposes 
to  take  over  the  whole  Pulaski  develop- 
ment with  its  stocks,  bonds,  rights  and 
privileges  as  a  measure  of  protection 
for  its  own  works  as  well  as  on  account 
cf  the  possible  valuable  development  in 
the  new  acquisition.  No  opposition  to 
the  plans  has  been  expressed. 

Tariff       Commission       Nominated. — 

President  Wilson  has  sent  to  the  Sen- 
ate the  nominations  of  the  following 
for  the  recently  created  Tariff  Com- 
mission: Prof.  Frank  William  Taus- 
sig, Cambridge,  Mass.,  Independent  in 
politics,  for  a  term  of  twelve  years; 
Daniel  Calhoun  Roper,  McCall,  *S.  C, 
Democrat,  for  ten  years;  David  J. 
Lewis,  Cumberland,  Md.,  Democrat, 
eight  years;  William  Kent,  Kentfield, 
Cal.,  Independent,  six  years;  William 
S.  Culbertscn,  Emporia,  Kan.,  Repub- 
lican, four  years,  and  Edward  P.  Costi- 
gan,  Denver,  Col.,  Progressive  Repub- 
lican, two  years.  Professor  Taussig, 
who  will  be  chairman,  has  been  with 
Harvard  University.  He  has  obtained 
a  leave  of  absence  until  September, 
1918.  Mr.  Roper  was  formerly  first 
assistant  postmaster  general.  Mr.  Lewis 
is  a  former  member  of  Congress  from 
Maryland.  Mr.  Kent  is  also  a  former 
member  of  the  House  of  Representa- 
tives. Mr.  Culbertson  is  special  coun- 
sel for  the  Federal  Trade  Commission. 
Mr.  Costigan  is  a  lawyer.  The  com- 
mission is  to  investigate  the  adminis- 
trative, fiscal  and  industrial  effects  of 
the  customs  laws,  relations  between 
rates  of  duties  on  raw  products,  effects 
of  ad  valorem  and  specific  tariff  duties, 
questions  relative  to  the  arrangement 
of  tariff  schedules  and  classification  of 
articles,  the  effect  of  tariffs  on  indus- 
tries and  labor,  etc.  The  commission 
has  power  to  investigate  tariff  relations 
between  the  United  States  and  foreign 
countries,  commercial  treaties,  economic 
alliances,  export  bounties,  preferential 
transportation,  dumping,  and  produc- 
tion costs.  The  commission  is  to  gather 
and  place  this  information  at  the  dis- 
posal of  Congress  and  the  President. 


Energy  for  Springfield,  Mass.,  Rail- 
way.— Negotiations  are  under  way  for 
the  sale  of  electrical  energy  by  the  Am- 
herst Gas  Company  to  the  Springfield 
(Mass.)  Street  Railway. 

Salt  Lake  County  May  Sell  Lines. — 
Salt  Lake  County  is  considering  the 
sale  of  its  lighting  system  to  the  Utah 
Power  &  Light  Company,  the  Murray 
Power  Company  or  the  Progress  Realty 
Company. 

Utility    Tax    Law    in    New    Jersey. — 

The  Oliphant  bill,  increasing  assess- 
ments on  electric,  gas,  water  and  other 
utilities  in  New  Jersey  has  been  signed 
by  Governor  Edge.  It  authorizes  an 
added  tax  of  1  per  cer.t  on  the  present  2 
per  cent  tax  on  gross  receipts  during  the 
present  year,  increasing  to  4  per  cent  in 

1918,  and  to  a  maximum  of  5  per  cent  in 

1919.  All  companies  with  gross  receipts 
of  less  than  $50,000  a  year  are  exempt. 
It  is  estimated  that  the  increased  reve- 
nue for  the  present  year  will  aggregate 
about  $1,000,000. 

Plan  to  Merge  Long  Island  Compa- 
nies.— The  New  York  Public  Service 
Commission,  Second  District,  heard  on 
March  7  the  application  of  the  Long 
Island  Lighting  Company  to  purchase 
and  merge  all  but  one  or  two  of  the 
small  lighting  companies  of  Suffolk 
County.  Martin  S.  Decker,  represent- 
ing the  company,  told  the  commission 
that  not  only  could  greater  economies 
of  operation  be  accomplished  but  that 
through  the  tying  together  of  the  many 
plants,  service  could  be  improved  and 
perhaps  extended  to  intervening  com- 
munities which  have  not  hitherto  had 
gas  or  electric  service. 

Art    in    Signs    at    Portland,    Ore. — 

Building  Inspector  Plummer  of  Port- 
land, Ore,  who  completed  recently  a  sur- 
vey of  illuminated  signs  in  Portland, 
in  accordance  with  instructions  from 
the  City  Council,  found  237  signs  with- 
out the  amount  of  illumination  pre- 
scribed in  the  ordinance,  and  sixty-seven 
which  he  classes  as  unsightly.  He  rec- 
ommends that  the  Council  revoke  per- 
mits for  the  maintenance  of  unsightly 
signs  and  for  others  which  are  main- 
tained in  violation  of  the  law,  and  sug- 
gests that  in  future  the  art  commission 
be  empowered  to  pass  on  designs  be- 
fore permits  are  granted. 

Milwaukee  Men  in  Naval  Reserve. — 

Employees  of  the  Cutler-Hammer  Man- 
ufacturing Company  of  Milwaukee  are 
the  first  Wisconsinites  to  be  enrolled 
in  the  industrial  branch  of  the  United 
States  Naval  Reserve.  Medical  exam- 
inations have  been  completed  among 
the  436  employees  of  the  corporation. 
During  times  of  peace,  according  to  En- 
sign John  L.  Riheldaft'er  of  the  United 
States  Navy,  who  mustered  in  the  em- 
ployees, they  will  be  under  no  obligation 
except  to  keep  their  names  on  file.  They 
are  free  to  resign  or  change  their  posi- 
tions at  any  time,  he  said.  In  times  of 
war,  however,  they  cannot  resign  from 
the  reserve  or  change  their  positions. 
At  all  times  they  will  be  exempt  from 
military  duty.  Examinations  are  now 
being  made  at  the  plant  of  the  Allis- 
Chalmers  Manufacturing  Company,  em- 
ployees of  which  will  also  be  enrolled 
in  the  naval  reserve. 
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i;>. 111,  h,    virr     i  Idward   Dana,  man 
agar  of     vii  i.i..-   transportation  of  the 
Huston  Elevated  Railway  Company,  ad 
i   the  w  orce  iter  Polytechnic   In 
Btitute  branch  of  the  \  I  E  E  on  March 
i,,     Hi>  topic  wa    "  i " i •  1 1 1 1 « -  Problem!  on 
:i   i  u-,'   Urban   Railway." 

Dallas     Electric     Club     and     Jovian 
I  eague     On  March  6,  the  Dallas  Elec 
trie  Club  and  Jovian  League  me1  jointly 
to  receive  the  reports  of  two  important 
committees,   that    of   the   Jovian   com 
mittee  appointed  last  meeting  and  thai 
from  the  committee  preparing  the  Elec 
trie   nui>   float    to   be   entered    In   the 
Bpring  style  Bhow  parade. 

Electrical  Development  and  Jovian 
League  of  San  Francisco. — At  the 
March  f  meeting  of  this  organization, 
P.  L.  Thompson  of  Now  York,  advertis- 
ing manager  of  the  Western  Electric 
Company,  gave  a  talk  on  "Selling  the 
Electrical  Idea."  With  the  aid  of 
lantern  slides  Mr.  Thompson  outlined 
the  policy  of  educating  consumers  to  the 
use  of  electrical  devices  first,  and  of 
Belling  a  particular  make  of  equipment 
afterward. 

Intensive  Membership  Campaign,  N. 
E.  L.  A. — The  membership  committee  of 
the  National  Electric  Light  Association 
wishes  to  call  attention  to  the  intensive 
membership  campaign  which  will  pre- 
vail during  the  week  March  26  to  81. 
Several  hundred  central-station  execu- 
tives throughout  the  country  have  been 
asked  to  call  upon  neighboring  non- 
member  companies  and  extend  them  an 
invitation  to  join.  The  committee  hopes 
that  this  will  serve  as  a  reminder. 

St.  Louis  Jovians  Aid  in  Red-Cross 
Organization.  —  Following  addresses 
which  were  delivered  before  the  St. 
Louis  Jovian  League  at  the  Mercantile 
Club  on  Feb.  27  by  James  J.  O'Connor, 
chairman  of  the  Chicago  Red  Cross 
committee,  and  George  W.  Simmons, 
chairman  of  the  St.  Louis  branch  of  the 
organization,  the  support  of  the  St. 
Louis  Jovians  was  assured  the  local 
Red  Cross  organization.  Herman 
Spoehrer,  secretary  and  treasurer  of 
the  Union  Electric  Light  &  Power  Com- 
pany, was  appointed  chairman  of  the 
Jovian  committee  to  supervise  the  Jov- 
ian activities  in  the  movement.  C.  W. 
Shands  presided  as  chairman  of  the 
meeting,  which  was  attended  by  about 
100  members  of  the  order. 

"Steam  Turbines  and  Reduction 
Gears  for  Ship  Propulsion." — A  joint 
meeting  of  the  Portland  sections  of  A. 
I.  E.  E.  and  N.  E.  L.  A.  was  held  in 
the  Assembly  Hall,  Multnomah  Hotel. 
Portland,  Ore.,  on  March  6,  under  the 
auspices  of  the  A.  I.  E.  E.  A  paper  was 
presented  by  W.  J.  Davis,  Sr.,  Pacific 
Coast  engineer  of  the  General  Electric 
Company,  on  "Steam  Turbines  and  Re- 
duction Gears  for  Ship  Propulsion." 
The  naner  included  a  description  of 
flexible  helical  gears,  their  application 
to  cargo  ships,  destroyers,  scout  cruis- 
ers, etc..  electric  drive  for  battleships 
and  cruisers,  the  electro-magnetic 
clutch  and  the  latest  design  of  Curtis 
turbine.  The  paper  was  illustrated  by 
lantern  slides  and  sketches. 
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Electric  Club-Jovian  League  of  Chi- 

cagO.  E.  B.  Rosa,  chief  physicist  of 
the  Bureau  of  Standards,  Washington, 
l).  c,  addressed  the  Ele  itric  Club-Jovian 
League  of  Chicago  on  March  L6. 

Spring  Meeting,  A.S.M.E.  —  The 
spring  meeting  of  the  A.S.M.E.  will  be 
held  at  Cincinnati,  Ohio,  on  May  21-24, 
opening  on  May  21,  instead  of  May  22 
as  previously  announced.  A  feature 
of  this  meeting  will  be  a  joint  session 
with  the  National  Tool  Builders'  Asso- 
ciation. Other  sessions  include  discus- 
sions of  problems  relating  to  the  manu- 
facture of  munitions,  gas  power,  and 
machine  shop  practice. 

New  York  Companies'  Section,  N.  E. 
L.  A. — The  March  meeting  of  the  New 
York  Companies'  Section,  N.  E.  L.  A. 
was  held  in  the  Irving  Place  Audito- 
rium, Fifteenth  Street  and  Irving  Place, 
New  York  City,  on  Tuesday  evening, 
March  20.  About  300  attended,  the 
speaker  of  the  evening  being  William 
Leslie  French.  The  Women's  Auxiliary 
of  the  New  York  Edison  Company  gave 
a  dance  following  the  meeting. 

American  Electrochemical  Society. — 
The  proposed  program  of  the  thirty-first 
general  meeting  of  the  American  Elec- 
trochemical Society,  to  be  held  in  De- 
troit, May  2  to  5,  is  as  follows:  Wednes- 
day— Visits  to  automobile  plants;  "Get- 
together"  roadhouse  dinner;  Thursday — 
"Electric  Steel — Its  Manufacture,  Uses, 
Advantages  and  Hart  Treatment; 
Abrasives;  Ferro-Alloys;  general  elec- 
trochemical papers;  and  smoker.  Fri- 
day— "Melting  of  Non-Ferrous  Metals; 
also  Various  Low  Temperature  Electro- 
Thermic  Processes";  Visits  to  electric 
steel  plants,  power  houses,  etc.,  and  ad- 
dress by  Mr.  Alex  Dow.  Saturday — 
"Electro-Deposition  of  Metals;  Rust 
Prevention"  and  miscellaneous  papers. 
Chile  as  a  Field  for  Manufacturers 
and  Investors. — Jose  A.  Del  Campo  F., 
commercial  delegate  of  the  Chilean  gov- 
ernment, will  speak  at  a  meeting  held 
under  the  auspices  of  the  National  As- 
sociation of  Manufacturers  at  the  Wal- 
dorf-Astoria (Astor  Gallery),  New 
York  City,  on  March  29.  Mr.  del  Campo's 
address  will  be  illustrated  by  lantern 
slides  and  motion  pictures  and  will  con- 
tain a  great  deal  of  information  from 
official  sources  of  the  immense  oppor- 
tunities which  Chile  offers  to  American 
manufacturers  and  investors  in  the  de- 
velopment of  its  varied  natural  re- 
sources. Manufacturers  of  machinery, 
engines  and  motors  should  be  specially 
interested  in  this  lecture,  as  the  pictures 
have  been  selected  with  the  view  of  il- 
lustrating Chile's  present  industrial  de- 
velooment  and  immediate  future  needs 
in  this  direction.  Oil,  coal  and  water 
falls   are   available   for   development. 


Electrical  League  of  Cleveland. — 
Judge  Carl  I  >.  F  riebolin  addre  ed  t  he 
Electrical  League  of  Cleveland  March 
'l'l  on  the  subject  of  "How  Our  Laws 
\i.    Made." 

teaociation  <>i  Iron  al  Steel  Electrical 
Engineers*— The   eleventh    annual    con 
vention   of  the    \    ociation   of   iron   & 
Steel   Electrical   Engineers  will  be  held 
in  Philadelphia,  Sept .  10  to  14,  in 

Chemist  Talks  to  Electrical  Men. — 
That  the  war  has  given  the  American 
chemical  industry  a  big  boost  was  s 
point  brought  oul  in  an  address  l>y  Rob 
ert  A.  Miller,  Jr.,  on  March  'J,  ai  the 
weekly  luncheon  meeting  of  the  Phils 
delphia  Jovian  Electrical  League  at  the 
Hotel    Adelphia.      The     peal  er    i 

search    chenii    I     I'm     II.     K .     Mulford    & 

Company  and  a  nephew  of  Thomas  A. 
Edison. 

St.  Joseph  Jovians  Hear  Henry  L. 
Doherty. —  Before  an  assemblage  of 
Jovians  gathered  in  his  honor  at  St. 
Joseph,  Mo.,  on  March  (i,  Henry  I. 
Doherty  stated  that  greater  progress 
could  be  made  by  the  railroads  and 
utilities  if  there  were  less  govern- 
mental interference.  "One  of  the  fool- 
ish theories  advanced  in  this  new  fad 
of  conservation  is  that  the  cutting 
away  of  the  forests  has  caused  floods 
succeeded  by  drouths.  There  is  no  bet- 
ter reservoir  for  water  than  tilled  soil. 
And  yet  the  idea  has  gained  until  it  has 
stopped  altogether  the  development  of 
water  power  and  has  forced  this  coun- 
try to  burn  millions  of  dollars  worth 
of  coal  every  year  to  make  power  that 
could  be  generated  by  the  water  power 
of  this  country."  The  necessity  of  hav- 
ing to  sign  an  agreement  to  remove 
dams  in  case  they  interfere  with  navi- 
gation and  to  submit  to  regulation  by 
the  war  department  was  cited  as  a  rea- 
son for  halting  one  hydroelectric  pro- 
ject. 

Annual  Convention  of  Tri-State 
Water  &  Light  Association. — The  an- 
nual convention  of  the  Tri-State  Water 
&  Light  Association  of  the  Carolinas 
and  Georgia  will  be  held  at  Macon  on 
April  17,  18  and  19,  and  the  indications 
are  that  the  1917  gathering  will  surpass 
all  previous  meetings  of  the  organiza- 
tion. The  president  of  the  association, 
E.  M.  Anderson  of  Abbeville,  S.  C,  held 
a  conference  with  the  secretary-treas- 
urer, W.  F.  Steglitz  at  Columbia,  S.  C, 
and  prepared  tentative  plans  for  the 
approaching  convention.  An  interesting 
and  instructive  program  is  assured  and 
the  first  vice-president,  J.  E.  Guilford 
of  Macon,  is  arranging  the  entertain- 
ment features.  Among  the  speakers  ex- 
pected to  address  the  association  are: 
Ray  Werner,  State  chemist  of  Georgia; 
A.  M.  Schoen  of  the  Southeastern  Un- 
derwriters Association;  Rawson  Collier 
of  the  Georgia  Railway  &  Power  Com- 
pany of  Atlanta;  Dr.  F.  L.  Parker,  State 
chemist  of  South  Carolina;  H.  Y.  Car- 
son, New  York;  A.  J.  Sproles,  Green- 
wood; R.  T.  White  of  Columbia,  and  oth- 
ers. The  association  is  offering  two 
prizes — one  is  to  be  given  to  the  mem- 
ber securing  the  largest,  number  of  new 
members,  the  other  goes  to  the  firm  or 
manufacturer  making  the  most  attrac- 
tive exhibit. 
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F.  M.  BERNARDIN 


Frank  M.  Bernardin,  president  of  the 
B.-R.  Electric  Company  of  Kansas  City, 
was  unanimously  elected  chairman  of 
the  central  division  of  the  Electrical 
Supply  Jobbers'  Association  at  Chicago 
on  March  13.  Mr.  Bernardin  has  been 
a  figure  in  the  electrical  industry  at 
Kansas  City  since  the  first  trolley  cars 
were  operated  there.  He  started  work 
with  the  Metropolitan  Street  Railway 
Company  of  Kansas  City  when  it  was 
organized  in  1886,  and  before  1897  rose 
to  the  position  of  assistant  general  man- 
ager. In  1897  he  organized  the  B.-R. 
Electric  Company,  which  concern  he  has 
continued  to  head  since  that  date.  He 
has  always  been  an  active  committee 
worker  in  the  Electrical  Supply  Job- 
bers' Association,  and  is  at  present  a 
member  of  that  organization's  executive 
committee.  He  has  also  shown  active 
interest  in  local  civic  affairs,  and  was 
the  organizer  and  first  president  of  the 
Kansas  City  Electric  Club. 

S.  J.  Dill,  for  several  years  vice- 
president  of  the  United  Gas  &  Electric 
Engineering  Corporation,  will  assume 
until  further  notice  the  duties  which 
were  performed  by  George  B.  Tripp, 
who  resigned  as  a  vice-president  of  the 
corporation  on  March  1  to  become  pres- 
ident of  the  Central  Construction  Com- 
pany of  Harrisburg,  Pa.  Mr.  Dill  went 
to  New  Orleans  early  in  1915  to  as- 
sume charge  of  the  work  of  the  cor- 
poration in  the  South,  returning  a  year 
later  to  New  York.  For  a  number  of 
years  Mr.  Dill  was  connected  with  the 
Elmira  (N.  Y.)  Water,  Light  &  Rail- 
road Company,  of  which  company  he  be- 
came manager  in  1908  and  two  years 
later  vice-president  and  general  man- 
ager. 

A.  C.  Jordan  has  been  appointed  com- 
mercial manager  of  the  Cumberland 
County  Power  &  Light  Company,  of 
Portland,  Me.,  succeeding  George  T. 
Fisher,  who  resigned  on  March  15  to 
enter  business  in  New  York  City.  Mr. 
Jordan  is  a  graduate  of  the  Massachu- 
setts Institute  of  Technology  and  his 
experience  includes  a  term  of  service  in 
the  plant  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  at  East 
Pittsburgh,  Pa.,  and  central  station 
work  at  Elmira,  N.  Y.  Since  joining 
the  Portland  company  two  years  ago 
he  has  been  in  charge  of  power  sales. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


George  Gibbs,  who  has  been  promi- 
nently identified  with  most  of  the  more 
important  railroad  electrifications  in  the 
East,  was  elected  president  of  the 
American  Institute  of  Consulting  Engi- 
neers at  the  recent  council  meeting.  Mr. 
Gibbs  was  born  on  April  19,  18(51,  and 
received  his  engineering  education  at 
Stevens  Institute  of  Technology,  grad- 
uating in  1882.  From  1884  to  1897  he 
was  in  the  employ  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Railway  Company, 
being  mechanical  engineer  of  the  sys- 
tem during  the  last  ten  years  of  his 
service.  During  the  next  four  years 
he  was  consulting  engineer  for  the  Bald- 
win Locomotive  Works  and  the  West- 
inghouse Electric  &  Manufacturing 
Company.  From  1901  to  1905  he  was 
consulting  engineer  for  the  Interbor- 
ough  Rapid  Transit  Company.  In  1904 
he  was  employed  by  the  West  Jersey  & 
Seashore  Railroad  as  chief  engineer  of 
electric  traction,  serving  for  two  years. 
During  this  time  he  was  appointed  a 
member  of  the  board  of  engineers  for 
the  New  York  terminal  of  the  Penn- 
sylvania Railroad,  his  connection  with 
the  Pennsylvania  system  dating  back  to 
1903,  when  he  became  chief  engineer 
of  electric  traction  and  station  construc- 
tion of  the  Pennsylvania  Tunnel  &  Ter- 
minal Railroad  Company,  which  posi- 
tion he  held  until   1912.     He  was  also 


GEORGE   GIBBS 


chief  engineer  of  electric  traction  of  the 
Long  Island  Railroad.  Among  the  or- 
ganizations for  which  Mr.  Gibbs  has 
acted  in  a  consulting  capacity  are  the 
Norfolk  &  Western  Railway,  Pennsyl- 
vania Railroad,  New  York  Connecting 
Railroad,  Public  Service  Commission 
for  the  First  District  of  New  York  and 
Chicago  Commission  on  Smoke  Abate- 
ment and  Electrification  of  Railway 
Terminals.  Mr.  Gibbs  is  a  member  of 
the  firm  of  Gibbs  &  Hill,  New  York  City. 


B.  F.  Lyons,  the  president-elect  of 
the  Wisconsin  Electrical  Association, 
was  graduated  from  the  University  of 
Wisconsin  in  1903.  Upon  leaving  school 
he  became  assistant  engineer  for  the 
Laclede  Gas  Light  Company  of  St. 
Louis.  After  three  years  he  went  into 
the  employ  of  the  Merchants  Power 
Company  of  Memphis,  Tenn.,  where 
he  remained  until  1907.  At  that  time 
he  took  up  his  present  work  as  vice- 
president  and  general  manager  of  the 
Beloit  (Wis.)  Water,  Gas  &  Electric 
Company.  He  has  always  been  an  ac- 
tive worker  in  State  association  work 
and  is  at  the  present  time  the  presi- 
dent of  the  Wisconsin  Gas  Association. 

Paul  Augustinus,  vice-president  of 
the  Marquette  Electrical  Engineering 
Company,  Chicago,  has  been  appointed 
a  national  director  of  the  American  As- 
sociation of  Engineers  to  succeed  W.  F. 
Mauer,  resigned. 

Willis  M.  Denting  of  Schenectady,  N. 
Y.,  has  resigned  his  position  with  the 
General  Electric  Company  and  will 
spend  some  time  on  the  Pacific  Coast 
in  rest  and  recreation,  for  which  he  has 
long  felt  the  need.  He  expects  event- 
ually to  engage  in  business  in  that  part 
of  the  country.  Mr.  Deming  has  been  in 
the  service  of  the  General  Electric  Com- 
pany for  the  last  twenty-eight  years, 
having  entered  the  employ  of  the  Thom- 
son-Houston Company  at  West  Lynn  in 
1888.  On  the  evenings  of  March  8  and 
13  he  was  tendered  farewell  dinners  by 
his  associates  of  the  General  Electric 
Company  and  other  friends  in  Schenec- 
tady. 


Obituary 

Louis  B.  Sharpe,  for  eighteen  years  a 
superintendent  of  the  Queensborough 
Gas  &  Electric  Company  died  quite  sud- 
denly a  few  days  ago  at  his  home  in  Far 
Rockaway,  N.  Y.,  from  a  cerebral  hem- 
orrhage, at  the  age  of  forty-nine.  Mr. 
Sharpe  was  connected  with  the  electrical 
industry  for  about  thirty  years,  being 
first  employed  by  the  Citizens  Lighting 
Company,  which  was  later  absorbed  by 
the  Queensborough  company,  with 
which  he  was  employed  as  superintend- 
ent until  1909,  when  he  retired  to  enter 
the  real  estate  field. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  .Jobber  of  Electrical  Equipment 
dud  Supplies     Notes  on  Industrial  Activities  and  Business  Methods 


MARKET  FOR  ELECTRICAL 

GOODS  STILL  GROWING 

Indications  that  Business  for  First  Quarter  of  Cur- 
rent Year  Will  Be  Greater  than  That  for 
First  Quarter  of  1916 
Electrical   manufacturers  continue  to  be  swamped  with 
business.    At  the  present  time  there  arc  evidences  that  the 
volume  of  unfilled  orders  exceeds  that  at  the  end  of  last 
year.     December  was  one  of  the  largest,  if  not  the  largest, 

month  in  the  history  of  the  industry  up  to  that  time,  and 
then  it  was  supposed  that  a  good  many  orders  were  being 
placed  prior  to  the  new  year  so  as  to  eseape  an  expected 
advance  in  prices.  January,  however,  it  is  understood,  was 
even  larger  than  December,  and  February,  while  not  so 
large  because  of  the  smaller  number  of  days,  showed  no 
diminution  in  weekly  totals. 

There  seems  to  be  good  reasons  to  believe,  therefore,  that 
the  first  quarter  of  this  year,  which  has  one  more  week  to 
run,  will  show  a  greater  volume  of  business  than  the  first 
quarter  of  1916. 

Electrical  manufacturers  have  not  the  facilities  to  handle 
the  great  volume  of  business  that  is  now  being  placed  on 
the  books  in  anything  like  normal  times.  At  the  rate 
orders  are  coming  in  it  becomes  evident  that  conditions 
must  be  getting  worse  instead  of  better.  A  number  of  new 
factories  went  up  in  1916  and  a  number  more  are  expected 
to  be  placed  in  operation  during  this  year.  The  industry, 
therefore,  will  be  in  a  position  this  year,  unless  the  govern- 
ment intervenes,  to  turn  out  a  greater  volume  of  goods 
than  was  turned  out  in  1916,  when  the  total  was  far  in 
excess  of  $500,000,000.  With  prices  generally  higher  for 
1917  delivery  than  for  1916  delivery  and  with  increased 
factory  space  it  is  not  inconceivable  that  the  value  of  the 
1917  output  will  reach  $750,000,000. 


COPPER  WIRE  MARKET  SHOWS 

CONTINUED  LARGE  DEMAND 

Particular  Activity  Is  Noticed  in  the  Production 

of  Both  Code  and  Insulated 

Automobile  Wire 

Business  has  been  large  in  the  wire  market  and  manufac- 
turers are  working  at  high  speed.  There  has  been  a  good  de- 
mand for  practically  all  kinds  of  wire  and  particularly  code 
wire.  This  is  house-wiring  time  and  also  marks  the  begin- 
ning of  spring  construction  work.  The  manufacture  of  in- 
sulated wire  for  automobile  purposes  has  reached  a  tremen- 
dous production  and  apparently  is  increasing  all  the  time. 

Local  conditions  as  reported  by  correspondents  of  The 
Wire  Message,  published  by  the  Habirshaw  Electric  Cable 
Company,  Inc.,  and  The  Electric  Cable  Company  follow: 

San  Francisco:  General  conditions  good  for  1917.  Stock 
in  bad  shape  owing  to  transportation  difficulties.  Lower 
prices  and  continued  prosperity  anticipated  for  this  year. 
Business  shows  no  falling  off. 

Los  Angeles:  Everything  southern  California  has  pro- 
duced this  year  has  been  sold  at  record-breaking  prices,  and 
the  yield  has  been  large.  Bank  clearings  show  a  heavy  vol- 
ume of  business.  More  activity  is  manifest  in  real  estate 
than  for  four  years  past.  Banks  are  in  condition  to  finance 
any  legitimate  enterprise. 

Salt  Lake  City:  Conditions  are  very  good.  Building  is 
temporarily  slack  owing  to  weather  conditions.  Mines  and 
smelters  are  working  twenty-four  hours. 

Kansas  City:  The  outlook  for  1917  is  good.  There  is  con- 
siderable building  activity  regardless  of  prices,  which  are 


well  maintained  except  by  Arms  thai  cannot  make  good  de- 
liveries. 

Atlanta     Expecting  the  biggesl  year  in  the  history  of  At- 
lanta.   Mills  are  running  overtime;  farmers  have  plenl 
money,     [f  we  get  enough  cool  weather  to  keep  treea  from 
budding  too  soon,  the  whole  South  will  have  a  banner  year. 


DETAILED  EXPORTS  OF 

ELECTRICAL  MANUFACTURES 

Figures  Are  Arranged  to  Show  Trade  of  the  United 

States  with  Other  Nations  According  to 

Customary  Classification 

There  is  presented  on  the  next  page  a  table  showing  in 
detail  the  exports  of  electrical  goods  of  American  manufac- 
ture to  the  different  nations  of  the  world  under  the  cus- 
tomary government  classification  for  the  fiscal  year  ended 
June  30,  191(5.  The  figures  were  compiled  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  and  are  shown  here  for 
the  first  time.  The  countries,  it  will  be  noticed,  are  grouped 
according  to  location. 


LOW  PRICE  FOR  COPPER 

TO  THE  ARMY  AND  NAVY 

Agreement  Reached  by  Producers  to  Take  Care  of 
the  Government's  Requirements  at  16.67 
Cents   Per   Pound 

While  it  was  generally  understood  that  producers  would 
take  care  of  the  copper  needs  of  the  Government  at  a  price 
considerably  below  the  present  market,  no  concrete  informa- 
tion came  to  light  until  this  week,  when  it  was  announced 
that  a  price  of  16.6739  cents  a  pound  has  been  agreed  upon 
by  the  producers  as  the  price  to  the  Government.  This 
price,  which  is  the  average  selling  price  for  the  past  ten 
years,  is  about  20  cents  under  the  present  spot  market  price. 
During  the  coming  year  20,000,000  lb.  are  to  be  furnished 
to  the  navy  and  around  25,500,000  lb.  to  the  army  at  this 
price,  representing  a  saving  to  the  Government  when  com- 
pared with  the  spot  market  price  of  almost  $10,000,000. 

It  is  very  doubtful  if  this  cut  to  the  Government  will 
weaken  the  market,  but  it  is  more  reasonable  to  expect 
that  the  market  will  be  stronger  than  ever,  and  that  higher 
prices  will  ultimately  result.  For  a  long  time  the  market 
has  been  sluggish,  although  the  high  prices  have  been  main- 
tained. Prices  early  this  week  were  practically  the  same  as 
last  week. 


NEW    YORK    METAL   MARKET    PRICES 

, Mar.  13 ^      , Mar.  20 , 

Selling  Prices  Selling  Prices 

Bid           Asked  Bid         Asked 

Copper                                                       £        s     d  £        s     d 

London,   standard  spot 136      0      0  136      0      0 

Prime  Lake    35.00      to  36.00f  35.00  to  35.50f 

Electrolytic     36.00       to  36.50f  35.50  to  36. 00f 

Casting    32.00      to  32.50f  31.25  to  31. 75f 

Copper  wire  base    42.50       to43.50f  40.00  to  42. 00f 

Lead 9.00  9.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.   smelter 21.00  21.00 

Spelter,    spot    10.82%  to  10.92%  10.55  to  10.80 

Tin,  straits o3.37%  55.50 

Aluminum,  98   to  99  per  cent.  ...  53.00       to  55.00f  54.00  to  56.00 

OLD    METALS 

Heavv  copper  and   wire 28.50       to  29.50f  28.50  to  29. 50f 

Brass,  heavy    17.50      to  18.00t  17.50  to  18.00f 

Brass,   light    14.25       to  14.75f  14.25  to  14.50f 

Lead,  heavy 8.00      to    8.50f  7.75  to    8.00f 

Zinc,  scrap   7.75       to    8.00f  7.50  to    7.75f 

tNominal. 
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Exports  of  Electrical  Merchandise  Manufactured  in  the  Uniced  States  for  the  Fiscal  Year 

Ended  June  30,   1916,  Arranged  Under  Customary  Government 

Classification  According  to  Nations  of  Import. 


Country 


Europe: 

Austria-Hungary 

Azores  and  Madeira  Is 

Belgium 

Denmark 

Finland 

France 

Germany 

Gibraltar 

Greece 

Italy 

Malta,  Gozo,  etc 

Netherlands 

Norway 

Portugal 

Roumania 

Russia  in  Europe. .  .  . 
Serbia,  Montenegro.etc 


Sweden 

Switzerland 

Turkey  in  Europe. 
United  Kingdom: 

England 

Scotland 

Ireland 


North  America: 

Bermuda 

British  Honduras. . . . 

Canada 

Central  America:  . . . 

Costa  Rica 

Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico 

Newfound,  and  Lab. . 
Wept  Indies 

Britirh: 

Barbadoes 

Jamaica  , 

Trin. and  Tobago 
Other  British.  .  . 

Cuba 

Danish 

Dominican  Repub.  . 

Dutch 

French 

Haiti 


SorTH  America: 

Argentina 

Bolivia 

Brazil 

Chile 

Colombia 

Ecuador 

Guiana  (British,  Dutch 
and  French) .  . 

Peru 

Uruguay 

Venezuela 


Asia: 

China 

China  Leased  Terr. 

Japanese 

Chosen 

East  Indies: 
British: 
British  India. . 
Straits  Settlement 
Other  British. 
Dutch 

Hong  Kong 

Japan 

Russia  in  Asia . 

Siam 

Turkey  in  Asia 


Oceania: 

British: 

Australia 

New  Zealand .  .  . 

Other  British.. 

French 

German 

Philippine  Wands. 


Africa: 
British  Africa: 

South 

West 

Kgypt 

East 

Portuguese  Africa . 

Total 


|9 


5,45; 

162 

9, 28.r 


48 

486 

12,921 

"8i652 

14,875 

18 

4? 

9,98 


443,78^ 
14,082 


1,647 

2,663 

533,197 

2,177 

894 

4,671 

2  948 

27,437 

903 

27,64? 

24.92C 


738 

4,951 

1.876 

1,62- 

52,95' 

14! 

2,78 

23( 

38 

327 


51,486 
306 

41,63( 
6,305 
7,26c' 
3,56£ 

1,084 
6,478 
6.33^ 
12,661 


14,06; 


8,496 
1,55," 

141 
4,898 

555 
4,232 

190 

392 


86,345 
31,835 
532 
3,260 
316 
8,961 


38,525 

4 

268 

58 

1,500 


81,569,836 


E  2 


$30* 


188 

275 

141,932 


52,722 
06,586 


12,38' 
54J 

7,428 


76,638 


33,550 
1,168 


203,054 
936 


4 
262 

330,016 

3,28' 

7,859 

1,30! 

511 

17,335 

13,325 

8,776 


5' 

4IS 
64] 


140, 78f 
'"3J0f 


1,340 
6? 


10,475 


904 

3,704 

6,644 

40,751 

747 

30(1 

7,627 

1,085 

15,846 

46,98!) 

1 ,  624 
1,200 

11,739 
796 
9^ 

5,294 

25,258 

88,203 

12,037 

189 

24,336 
1,251 

379 

32,252 

1,646 

358 

300 

824 


500 


25 
1,805 
1 


80 
726 


217 


19,902 
187 


153 

116 

23,478 

117 


705 
137 

3,690 
148 

6,573 


261 

401 

232 

35,208 

46 

25C 

5 

2' 


62,816 


7,367 
1.017 
1,344 


43 

97 

1,307 

972 


17,506 
'50 


91,810 
3,256 
675 
698 
25,552 
11,360 


1,998 


21,366 
973 


39 

b'.m 

3,762 

"40 

"'28 


81,468,961 


82,58! 

154 

152,651 


465 
47,256 


95.037 

318,386 

5.517 

15.073 
13.915 


86 

975 

1 

271 

2 

571 

652, 595 

11 

021 

2,016 

388 

148,120 

7,746 

3,988 

S,55i 

31C 

235,926 

6,836 

58,398 

11,150 


218 
1.419 
1,392 

606 
281,261: 

341 
6,551 

64! 

14! 
1,674 


140,146 
4,92 
286,118 
117, x«; 
22,50! 
2,9U 

si; 

50,011 
21,661 
18,02i 


20,215 


63 
36,636 


3,648 
79,873 


7,718 

8,523 

730 


66,360 

2,028 


548 
'45\332 


16,691 


845 


=  5 


825 
'"870 
'2^2 


1,594 

28,067 


1,157 

226 

2,490 


13,112 


7, 020 


144,59: 

282 

1,155 


259 

67 

244,500 

2,225 

401 

1,547 

314 

14,332 

3,656 

8,148 

1,966 


262 
2,959 

362 

407 
63,629 

493 
3,894 

174 
70 

561 


18,051 

347 
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Remote-Control  Switches 

Remote-control  Bwitchea  are  being 
made  in  Bingle,  double  and  triple-pole 
types  by  the  Cutler-Hammer  Manufac- 
turing Company  of  Milwaukee,  a  triple 
pole  type  being  shown  herewith.  The 
design  is  such  thai  energy  is  consumed 
only  on  opening  and  closing,  a  mechan- 
ical latch  holding  the  contacts  closed  af- 
ter the  switch  contacts  arc  closed  by 
magnetic  force.  The  same  type  of  con- 
tact fingers  is  used  as  on  other  control 
apparatus  made  by  this  company.  The 
contacts  are  made  of  cold-rolled  copper 
and  are  kept  clean  by  a  wiping  motion 
produced  during  operation.  Two  sole- 
noids are  used,  one  for  closing  and  the 


TRIPLE    POLE    REMOTE-CONTROL   SWITCH 

other  for  opening  the  switch.  They  are 
energized  by  circuits  connected  to  push- 
button control  switches  which  may  be 
placed  where  desired.  The  new  switches 
are  of  100  amp.  capacity  and  are  made 
for  both  alternating  and  direct-current 
circuits.  They  are  particularly  adapt- 
ed to  the  control  of  lighting  circuits 
from  a  distant  point  or  central  location. 


Automatic  Printing  Press 
Controllers 

The  Industrial  Controller  Company 
of  Milwaukee  has  recently  developed  a 
new  line  of  automatic  controllers,  de- 
signed pai'ticularly  for  printing  press 
service.  The  accompanying  illustration 
shows  one  of  the  several  automatic 
printing  press  controllers  brought  out. 
The  controller  has  an  automatic  start- 
ing movement  of  the  same  construc- 
tion used  in  the  type  E  controller  which 
is  largely  used  for  industrial  purposes, 
and  a  hand-set  speed  regulator  mounted 
on  the  same  panel  with  the  automatic 
movement. 


Speed     regulation     is     accompli  died    stopped,    "inched,"    run    :ii    extra    low 
manually,  speed  I  clow  normal  being  ob-    speed    for    make  ready,    01 
tained   by    inserting    resistance    in   the    Several  stations  are  often  furnished  foi 

armature    circuit    and    spec  I    above    nor       <  :n)  i    press,    and    buttons    are    also       ip 

mal  by  inserting  resistance  in  the  shunt    plied   with   a    lockout   feature   io   thai 

when  the  press  is  stopped  at  one  station 
and  locked  out,  it  cannot  be  started 
from  any  other  station  until  the  lock- 
out  button    is    released. 


FIG.     1 — PUSH-BUTTON    SWITCHES 

field.  The  standard  controllers  are  de- 
signed for  40  per  cent  speed  reduction 
and  100  per  cent  speed  increase.  Full 
field  strength  during  starting  is  secured 
by  means  of  a  vibrating  field  relay 
mounted  on  the  panel.  A  dynamic 
brake  is  also  provided  for  rapid  stop- 
ping of  the  press.  The  controllers  de- 
signed for  wall  mounting  have  the  au- 
tomatic starting  mechanism  at  the  top, 
and  the  speed  regulating  lever  below, 
thus  permitting  the  controller  to  be 
mounted  fairly  high,  and  allowing  con- 
venient access  to  the  starting  lever. 

The  speed  regulating  lever  may  be  set 
to  give  any  desired  speed  to  the  press. 
Push  buttons  mounted  on,  or  near,  the 
press  are  used  to  stop  and  start  the 
motor,  always  bringing  it  up  to  the  pre- 
determined speed  at  which  the  regulat- 
ing lever  has  been  set.  The  time  of  ac- 
celeration   is    adjustable    by    means    of 


fig.  2- 


-AUTOMATIC  CONTROLLER   FOR 
PRINTING    PRESSES 


needle  valves  in  the  dash  pot  of  the  au- 
tomatic movement.  Any  of  the  numer- 
ous types  of  standard  I-C  push  buttons 
may  be  used  with  this  controller.  By 
these  buttons  the  press  may  be  started, 


Housing  for  Submarine 
Cables 

An  improved  type  of  joint  box  or 
housing  for  use  on  submarine  cables 
has  recently  been  developed  and  per- 
fected by  the  Standard  Underground 
Cable  Company.     The  box   is  designed 


CONSTRUCTION    OF    HOUSING   FOR    USE    ON 
SUBMARINE   CABLES 

so  that  all  mechanical  stresses  result- 
ing from  the  action  of  tides,  currents, 
etc.,  that  usually  tend  to  damage  cable 
joints  are  transmitted  past  the  joint  by 
long  "take-up"  rods  running  parallel 
to  the  joint  box  and  are  rigidly  con- 
nected to  the  steel-wire  armor  on  each 
side  of  the  joint  by  heavy  iron  clamps. 
This  construction  is  clearly  shown  in  the 
accompanying  illustration.  As  subma- 
rine cables,  even  under  normal  condi- 
tions, are  subjected  to  severe  mechan- 
ical stresses  and  have  heretofore  often 
failed  first  at  the  joints,  this  new  de- 
vice, which  so  far  has  proved  very  effec- 
tive, offers  a  solution  for  a  serious 
problem  in  submarine  cable  laying. 

The  boxes  are  being  used  on  subma- 
rine cables  supplied  to  the  Atlantic 
City  Electric  Company  for  the  U.  S. 
Ship  Canal  at  Atlantic  City,  and  to  the 
Wilmington  &  Philadelphia  Traction 
Company  and  the  Pennsgrove  Light, 
Heat  and  Power  Company  for  cross- 
ing the  Delaware  River  at  Wilmington, 
Del.  It  was  also  used  in  Canada  on 
submarine  cables  of  the  Halifax  Elec- 
tric Tramway  Company  and  the  City  of 
Ottawa   Water  Works   Department. 
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Drive  Head  for  Installing 
Ground  Pipes 

The  Fargo  Manufacturing  Company 
of  Poughkeepsie,  N.  Y.,  has  developed 
a  drive  head  made  of  cold-rolled  steel 
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DRIVE  HEAD  THAT  PROTECTS  PIPE  THREAD 

which  is  used  to  protect  the  thread  on 
pipe  when  it  is  being  driven  into  the 
earth  for  making  grounds  and  the  like. 
When  the  ground  pipe  is  driven  the  re- 
quired depth  the  driver  head  can  be 
removed  and  a  ground  cap  screwed  in 
place,  thus  making  a  ground  connec- 
tion that  can  be  easily  and  cheaply  in- 
stalled, and  tested  as  often  as  desired. 


Motor-Driven  Tag  Marker 

Shown  herewith  is  a  motor-driven  tag 
marker,  manufactured  by  the  H.  G. 
Davis  Manufacturing  Company,  4131 
Frankford  Avenue,  Philadelphia,  Pa., 
which  has  a  capacity  of  printing  2400 
tags  in  one  hour.  The  mechanism  of 
this  tag  marker,  which  is  driven  by  a 
1/20  hp.  Westinghouse  motor  through  a 
worm  and  gear,  consists  of  a  set  of 
cams  which  move  an  endless  chain  of 
aluminum  trays  beneath  a  miniature- 
type  chase.  The  tags  are  printed  as 
they  move  along  on  these  trays.  The 
trays  are  hand  fed.  A  tag  is  placed  in 
each  tray  beneath  a  clip  which  holds 
the  tag  in  place  from  the  time  it  is  fed 
into  the  machine  until  marked  by  a 
downward  movement  of  the  type  chase. 
This  arrangement  insures  uniform 
register  of  the  marking.  When  the  tag 
is  printed  it  is  automatically  released 
from  the  clip  and  discharged  from  the 
tray  at  the  end  of  the  machine. 

The  machine  will  accommodate  any 
size  or  shape  of  tag  up  to  1.75  in.  wide, 
of  any  thickness  from  thin  paper  up  to 
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MARKER     THAT     PRINTS     2400     TAGS     IN 
AN   HOUR 

cards  3/32  in.  thick.  The  type  chase  is 
adjustable  so  that  it  can  be  adapted  to 
various  sizes  of  type  and  can  be  used  to 
mark  as  many  as  seven  lines  with  fif- 
teen small  characters  or  nine  large 
characters   on    a   line.     The   type   com- 


monly used  is  of  metal  (full  12  point, 
1/G  in.  high).  With  the  usual  set-up  of 
the  chase,  it  is  possible  to  print  both 
the  tag  and  the  stub  with  the  words, 
Lot,  Size,  Price  and  some  other  word  if 
needed. 

This  tag  marker  is  compact,  portable, 
very  quiet  in  operation,  due  to  the  worm 
drive,  and  weighs  45  lb.  It  is  furnished 
complete  with  a  type  drawer  con- 
veniently arranged  at  the  back  of  the 
machine,  and  is  finished  in  black 
japanned  enamel.  All  gears  and  mech- 
anism are  thoroughly  protected.  The 
motor  leads  are  brought  out  through 
cord  and  plug  for  attachment  to  any 
lamp  socket.  In  addition,  a  foot  switch 
is  provided  by  which  the  operation  of 
the  machine  is  controlled. 


Safety  Panel  Cut-Out 

A  panel  cut-out,  which  is  said  by  its 
manufacturer,  to  combine  the  simplicity 
of  the  porcelain  cut-out  with  the  fin- 
ished appearance  of  a   busbar  type  of 


FIG.    1 — PANEL  CARRYING  EIGHT   CIRCUITS 

panel   has   been   developed  by  the   Chi- 
cago Fuse  Manufacturing  Company. 

The  cut-out  does  away  with  the  many 
exposed  live  parts  and  the  possibility 
of  poor  contact  between  copper  parts. 
The  method  of  installing  it  is  shown  in 
the  accompanying  illustration,  which 
represents  a  panel  carrying  eight  cir- 
cuits, four  with  switches  and  four  with- 
out switches.  On  the  panel  are 
mounted  three  busbars  over  which  are 
mounted  the  safety  cut-outs,  each  be- 
ing firmly  attached  to  the  panel  by  two 
screws.  Three  grooves  in  the  base  of 
the  cut-out  which  measure  %  in.  deep 
by  1  1/32  in.  wide,  are  provided  to  ad- 
mit the  busbars  between  the  panel  and 
the  cut-out.  These  grooves  are  sepa- 
rated by  the  required  0.75-in.  space. 
When  the  fuse  plugs  are  screwed  into 
the  cut-outs  they  make  firm  contact 
with  the  busbars.  All  connections  be- 
tween the  shells  and  the  terminals  are 
embedded  in  the  body  of  the  cut-out  and 
are  completely  concealed.  The  cut-out 
block  itself  is  made  from  an  approved 
composition  with  high  mechanical  and 
dielectric    strength.      It   will    withstand 


a  temperature  of  400  deg.   Fahr,  with 
out  injury,  it  is  claimed. 

The  advantages  of  this  safety  pane! 
cut-out,  as  set  forth  by  its  manufactur- 
er, are  that  it  is  practically  indestructi- 
ble,   that    it   has    a    dead-front   feature, 


FIG.   2 — SECTION    OF   SAFETY   PANEL 

that  it  has  the  approval  of  the  Under- 
writers' Laboratories,  that  it  has  high 
dielectric  strength  and  great  heat  re- 
sisting qualities,  that  it  is  simple  and 
can  be  quickly  built  up  for  any 
number  of  circuits,  that  it  has  a  neat 
and  finished  appearance,  that  it  re- 
quires a  minimum  amount  of  cabinet 
space,  that  circuits  can  be  easily  added 
and  that  it  is  inexpensive. 


Small  Electric  Soldering  Iron 

A  small  electric  soldering  iron  de- 
signed with  a  tip  which  is  easily  re- 
movable, and  which  can  be  extended  at 
various  lengths  both  for  special  use  or 
as  the  tip  is  melted  down,  has  been  de- 
veloped by  the  Frank  B.  Cook  Company, 
326  West  Madison  Street,  Chicago,  111. 
The  heating  element  is  wound  on  a  steel 
shell,  well  insulated  with  mica.  One 
end  of  the  tip  is  designed  to  be  placed 
inside  the  steel  shell.  The  heating  ele- 
ment itself  is  easily  removable  for  re- 
pair or  renewal.  The  end  of  the 
handle  can  be  unscrewed  and  the  iron 
partly  telescoped  to  permit  the  removal 
or   renewal   of  the   cord.     This  iron    is 
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CONSTRUCTION    OF    SMALL   ELECTRIC 
SOLDERING   IRON 

rated  at  95  watts,  its  weight  is  13  oz., 
the  length  14  in.,  and  the  diameter  of 
tip  0.5.  The  company  also  makes  other 
irons,  which  weigh  10  oz.,  15  oz.  and  13 
oz.,  and  have  tip  diameters  of  0.5  in., 
0.75  in.  and  1%  in.,  respectively. 
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M'W  M  VNI  i  V<  II  Itl  KS  AOI  !NC^  \T 
CH1CAOO  ol       w  l 

i  tohei  i \ ,  .ii  1. 1  n  w.  t  .i.i.  i  on  i loule> ard, 
Chicago,  has  been  Incorporated  and  will  !>>• 
conducted  undei  the  new  name  of  the 
l  >ohei ty-1  ,.iii  he    p 

Hem      ' ;     i  i.i  i  ner,   who  loin     Mi 
i  lohei  i  >    in   i  he   new  corporation,    he     been 
i.i    with    tin'   Central    Electric   Com- 
i   ten  j  en  i  incerne 

which  this  ugencj    will  repre  enl  are:    Stan 
New     \  "i  k    i  'us  .    \      V 
•  omi  nnj .     i  'hlladelphla  .      Met  llll 
Manufacturing   Company,    Valparal  ".    Ind  . 
i  :>  k    Dynamo    Motor    Company,    Belleville, 
\     .i       Thomas    A     Bettfl    Company,    New 
Cltj  .   Central   Tube   Company,    Pitts- 
burgh,    Pa.,    and     \     B     w  II  on    ( iompany, 
Cleveland,  Ohio, 

ERNEST  F  LEARNED  has  Joined  the 
m. hi  of  the  Day-Baker  Motor  Truck  Com- 
pany .mil  will  devote  himself  i<>  the  Bale 
of  the  Hum  Industrial  electric  truck,  with 
headquarter!  at  110  State  Street,  Boston, 
Mass  Mr  Learned  was  formerly  employed 
by  ttii-  Stone  &  Webster  Bngineerlni 
po  rat  ton  of  Boston,  and  lias  had  an  exten- 

cperlence   In   the   fields  of   hydi 
trie  power  and  transportation  development. 

P  ft  B  M  ^NUFACTURINQ  COMPANY. 
Milwaukee,  Wis.,  has  Increased  Its  capital 
BtOCk  from  (25,000  to  (50.000.  It  is  now 
building  a  new  plant,  which  will  be  com- 
pleted by  May  l. 

SOUTHWEST  GENERAL  ELECTRIC 
COMPANY  will  move  its  Oklahoma  City 
branch  office  from  402  insurance  Building 
to  S01-S02  Terminal  Building. 

POST  A  LESTER  COMPANY,  Hartford. 
Conn.,  in  order  to  more  readily  supply 
the  requirements  of  the  automobile  trade 
and  extending  service  to  automobile  users 
throughout  Now-  England,  has  recently 
been  appointed  distributer  of  S  K  F  ball 
bearings.  With  branch  houses  in  Boston, 
■  port,  New  Haven,  New  London, 
Providence,  Springfield.  Waterbury  and 
Worcester,  the  Post  A  Lester  Company 
will  be  ab'e  to  supply  S  K  F  radial  and 
thrust  bearings  from  stock. 

FOX  METAL  MANUFACTURING  COR- 
PORATION,  295  Fifth  Avenue,  New-  York, 
N.  Y.,  which  was  recently  organized,  has 
the  patent  and  manufacturing  rights  of  the 
Jules  folding  and  portable  lamp.  In  addi- 
tion the  new  company  will  manufacture 
Other  metal  products,  principally  electrical. 
William  H.  Vidor  is  president  of  the  new 
comi  any  and  Baret  Bernstein  is  secretary 
and  treasurer. 

E-H  ELECTRIC  COMPANY,  1405  Brush 
Street,  San  Francisco.  Cal..  is  now  doing 
business  under  the  name  of  Electric  Signal 
Company,  1307  Sutter  Street,  San  Fran- 
cisco. 

STANDARD  UNDERGROUND  CABLE 
COMPANY  OF  CANADA,  LTD.,  in  prepa- 
ration for  the  prosperous  times  which  the 
company  anticipates  will  prevail  after  the 
close  of  the  war,  is  making  an  addition  to 
its  factory  at  Hamilton,  Ont.,  which  when 
comnleted  and  equipped  with  the  necessary 
machinery  will  represent  an  investment  of 
0.  The  new  structure,  which  consists 
of  one  story  with  basement,  built  of  brick 
and  concrete,  and  is  125  x  120  ft.  in  di- 
mensions, giving  a  total  increase  in  floor 
space  of  30.000  sq.  ft.,  will  be  devoted  ex- 
clusively to  the  uses  of  the  wire  drawing 
department,  and  in  addition  to  housing  the 
former  equipment  will  contain  material 
additions  of  new  machinery. 

CROCKER-WHEELER  COMPANY  in  its 
February  statement  shows  an  increase  in 
surplus  of  about  7  per  cent,  bringing  the 
total  surplus  to  more  than  $S50.000.  The 
net  earnings  broke  the  record  for  February, 
a  short  month,  being  greater  than  in  any 
February  since  the  founding  of  the  com- 
pany twenty-eight  years  a  so.  It  is  further 
stated  that  the  bookings  continue  good  and 
represent  straight  electrical  business,  as  the 
company  has  returned  to  the  exclusive  man- 
ufacture of  electrical  equinment.  How- 
ever, it  was  announced  that  the  company 
stood  ready  to  re-enter  the  munition  busi- 
ness if  called  unon  by  the  United  States 
government,  as  it  has,  in  addition  to  the 
equipment,  the  trained  men  necessary  for 
the  work.  The  common  stock  of  the  com- 
pany continues  on  a  permanent  S  per  cent 
per  annum  basis,  with  the  preferred  yield- 
ing 7   per  cent. 

WILLIAM  E.  COPELAND,  for  the  past 
several  years  in  charge  of  the  New  Or- 
leans office  of  the  We=tinghouse  Lamp 
Company,  has  been  transferred  to  the  New 
York  office  and  in  the  future  will  have 
charge  of  the  company's  sales  in  the  up- 
town district  of  Manhattan. 
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New  Incorporations 


Trade  Publications 
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TELEPHONE  PROTECTIVE  APPA- 
RATUS.— Tlu  Frank  B.  Cook  Company,  326 
West  Madison  Street,  Chicago,  111.,  has  is- 
sued a  catalog  descriptive  of  its  telephone 
protective  apparatus  and  supplies.  Several 
new  central  office  protectors  are  listed,  and 
a  njw  lightning  arrester.  A  discount  sheet, 
which  is  now  in  effect,  is  found  on  the  in- 
side back  cover. 

ELECTRICIANS'  BITS. — The  W.  A. 
Ives  Manufacturing  Company,  Wallingford, 
Conn  .  has  prepared  a  booklet  descriptive  of 
its    "Mephisto"    bits. 

LUMINOUS  COMPOUND.  —  "Marvelite" 
a  new  luminous  compound  made  with  radi- 
um is  described  in  the  bullatin  recently 
issued  by  the  Cold  Lighht  Manufacturing 
Company  of  Denver,  Col. 

LAMPS  — The  Franklin  Electric  Com- 
pany of  Hartford,  Conn.,  has  prepared  an 
illustrated  folder  descriptive  of  Franklin 
Mazda  lamps. 

CHAINS. — The  Link-Belt  Company  of 
Chicago  has  prepared  bulletin  No.  282,  de- 
scriptive of  Link-Belt  silent  chain  trans- 
mitting power  in  the  dye-making  industry. 

POWER  DUMP. — The  Taylor  power 
dump  is  carefully  described  and  illustrated 
in  a  bulletin  recently  issued  by  the  Ameri- 
can Engineering  Company  of  Philadelphia, 
Pa. 

BALL  BEARTNGS. — The  Gurney  Ball 
Bearing  Company  of  Jamestown.  N.  Y.,  is 
distributing  a  bulletin  entitled  "Bearing  on 
Bearings." 

BALL  BEARINGS. — The  Hess-Briirht 
Manufacturing  Com]  any  of  Philadelphia, 
Pa.,  is  distributing  an  illustrated  buPetin 
descriptive  of  ball  bearings  in  machine 
tools. 

RAILWAY  APPARATUS.— "Steam  Road 
Electrifications"  is  the  title  of  a  well-illus- 
trated and  prepared  bulletin  that  has  been 
issued  bv  the  Ohio  Brass  Company  of  Mans- 
field.  Ohio. 

REFLECTORS. — The  National  X-Ray 
Reflector  Company  of  235  West  Jackson 
Boulevard,  Chicago,  111.,  is  distributing  its 
February  issue  of  Eye  Comfort. 

MOTOR  GENERATORS. — Hobart  Broth- 
ers Company,  Troy,  Ohio,  has  prepared  an 
illustrated  leaflet  descriptive  of  its  battery 
charging  outfits. 

OIL  TANKS. — The  Wayne  Oil  Tank  & 
Pump  Company  of  Fort  Wayne,  Ind.,  has 
prepared  an  illustrated  leaflet  descriptive 
of  its  oil  tanks  and  pumps. 

STORAGE  BATTERIES. — The  General 
Lead  Batteries  Company  of  Newark,  N.  J., 
is  distributing  bulletin  No.  20,  descriptive 
of  its  Titan  grid  batteries  for  electric 
vehicles. 

MOTORS. — "A  Modern  Lumber  Mill"  is 
the  title  of  bulletin  No.  114  now  being 
distributed  by  the  Wagner  Electric  Manu- 
facturing Company  of  St.  Louis,  Mo.  This 
bulletin  describes  the  electrical  and  me- 
chanical  equipment. 
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THE  MATEWAN  (W.  Va  )  LIGHT  ft 
POWER  COMPANY  has  been  Incorpi 
with  a  capital  stock  of  $2.",.ooo  by  C  M, 
Gates,  W.  O.  Hay  and  C.  R  Gates  of 
Sprlgg;  G,  T.  Blankenship  and  g  t. 
Blankenshlp,  Jr.,  of  Matewan,  \v.  Va. 

THE  BELLEVDL.LE  (Ws.)  ELECTRIC 
COMPANY  has  been  incorporated  by  Har- 
rison A.  Smith.  K.  B.  Smith  and  W.  G. 
Kerchoffer,   all   of   Madison. 

THE  CENTRAL  OKLAHOMA  LIGHT  & 
POWER  COMPANY  of  Oklahoma  City, 
Okla.,  has  been  chartered  with  a  capital 
stock  of  $25,000  by  Gjorge  M.  Green,  H.  L. 
McCracken  and  L.  Smilie. 

THE  SHINNSTON  (W.  Va.)  POWER  & 
LIGHT  COMPANY  has  boen  ncorpo-ated 
by  Aura  R.  Walls,  John  B.  Wyatt,  M.  A 
Wells  and  others.  The  company  is  capital- 
ized at  $15,000. 

THE  COLUMBIA  POWER  COMPANY  of 
Lexington,  N.  C,  has  bjen  incorporated 
with  a  capital  stock  of  $100,000  by  Dermot 
Shemwell,  J.  E.  Foy  and  I.  L.  Sink,  all 
of  Lexington,  N.  C. 

THE  BATAVIA  (Ohio)  LIGHT  &  POW- 
ER COMPANY  has  been  chartered  with  a 
capital  stock  of  $10,000  by  Allen  B.  Nichols, 
Eli  H.  Speidel,  Percy  F.  Jamieson,  M.  J. 
Kain  and  H.  F.  Buerkle. 

THE  LIQUID  RECORDING  INSTRU- 
MENT COMPANY  of  New  York,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of 
$5,000,  to  manufacture  and  deal  in  elec- 
trical and  mechanical  machinery,  appara- 
tus, devices,  etc.  The  incorporators  are: 
C.  Hoffer,  J.  D.  Clay  and  C.  S.  Harris,  101 
West  Twelfth  Street,  New  York  City. 

THE  AMERICAN  AUSOPHONE  COM- 
PANY of  New  York.  N.  Y.,  has  been 
granted  a  charter,  with  a  capital  stock  of 
$1,000,000,  to  manufacture  machines  for  re- 
ceiving and  transmitting  telephonic  and 
telegraphic  messages.  The  incorporators 
are:  Samuel  B.  Howard,  Harry  B.  Davis 
and  Arthur  W.  Britton  of  New  York,  N.   Y. 

THE  CHEMICAL  ENGINEERING  & 
RESEARCH  CORPORATION  of  New 
York,  N.  Y.,  has  filed  articles  of  incorpora- 
tion for  the  purpose  of  giving  expert  serv- 
ice and  advice  on  mechanical,  engineer- 
ing, chemical,  electric  or  other  problems. 
The  incorporators  are:  B.  L.  W^alter,  A. 
J.   Brett  and  George  Rosendale. 

THE  BATTERY  EQUIPMENT  &  STOR- 
AGE COMPANY  of  Houston,  Tex.,  has 
been  chartered  with  a  capital  stock  of 
$10,000  by  S.  M.  Griffin,  H.  M.  Harbin  and 
R.   C.   Patterson. 

THE  CONSOLIDATED  RADIO  LABORA- 
TORIES of  New  York,  N.  Y.,  has  been  in- 
corporated by  J.  F.  Grinan,  A.  J.  Faraon 
and  William  Biel.  The  company  is  cap- 
italized at  $2,000  and  proposes  to  make 
technical   experiments   in  wireless. 

FRED  W.  L.  FULLERTON,  INC.,  of 
New  York,  N.  Y.,  has  filed  articles  of  in- 
corporation, with  a  capital  stock  of  $10,- 
000,  to  do  a  general  electrical  and  mechan- 
ical engineering  business  and  also  electrical 
work.  The  incorporators  are:  M.  J.  Do- 
ran.  T.  R.  Blake,  F.  W.  L.  Fullerton  of 
South  Orange,  N.   J. 

THE  WTLLIAM  C.  KRAUTH  ELECTRIC 
COMPANY  of  Louisville,  Ky.,  has  been 
chartered,  with  a  capital  stock  of  $3,000, 
by  William  C.  Krauth,  Edwin  W.  and  Her- 
man  F.   Andres. 
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New  England 


CONTOOCOOK,  N.  H.— The  plant  of  the 
Contoocook  Electric  Light  Company  Is  now 
being  reconstructed.  1.  L.  Meloon  is  presi- 
dent and  manager. 

PORTSMOUTH,  N.  H.— The  Rockingham 
County  Light  &  Power  Company  is  install- 
ing two  600-hp.  Babcock  &  Wilcox  boilers 
one  1000-kw.  General  Electric  60-cycle  tur- 
bine and  new  switchboard.  Orders  have 
been  placed  for  two  600-hp.  Babcock  &  Wil- 
cox boilers  and  one  2500-kw.  General  Elec- 
tric 60-cycle  turbine.  F.  A.  Belden  is  mana- 
ger. 

BROOKLINE,  MASS. — Plans  are  being 
considered  by  the  New  England  Fireproof 
Construction  Company  for  the  installation 
of  an  electric  plant.  G.  B.  Washburn,  6 
Beacon  Street,   Boston,  is  architect.. 

WORCESTER,  MASS. — Extensions  to  the 
ornamental  street-lighting  system  are  under 
consideration  by  the  City  Council. 

NEW  HAVEN,  CONN. — Contract  has 
been  awarded  by  the  United  Illuminating 
Company  for  the  erection  of  a  substation 
26  ft.  by  54  ft.,  to  be  erected  at  201  George 
Street,   New   Haven. 


Construction 

News  cf  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  I  Tnder  Way 


Middle  Atlantic 

AKRON,  N.  Y—  The  bill  passed  by  the 
State  Legislature  legalizing  the  bond  issue 
of  $19,000  for  a  municipal  electric-light 
plant  and  street-lighting  system  in  Akron 
has  been  signed  by  Governor  Whitman. 

BUFFALO,  N.  Y. — Contract  has  been 
awarded  by  the  Lehigh  Valley  Railroad 
Company,  143  Liberty  Street,  New  York  City, 
to  the  Westinghouse,  Church,  Kerr  Com- 
pany, 37  Wall  Street,  New  York  City,  for 
the  construction  of  an  eng.ne  house  at  East 
Buffalo,  a  15-stall  addition  to  the  engine 
house  at  Tifft  Farm,  together  with  new 
machine  shops,  power  house,  etc.  The  size 
of  the  present  boiler  plant  will  be  trebled. 
Later  on  a  mechanical  coaling  plant  will 
be  added.  Wherever  possible  electrically 
operated  machinery  will  be  installed  in  the 
engine  house. 

ELMHURST,  N.  Y.— The  New  York  Tele- 
phone Company  is  planning  to  erect  a 
three-story  telephone  exchange  on  Broad- 
way to  cost  about  $75,000. 

HEMPSTEAD,  N.  Y. — The  installation  of 
a  municipal  electric-light  plant  in  connec- 
tion with  the  waterworks  plant  is  under 
consideration  by  the  Village  Board. 

MONTICELLO,  N.  Y. — The  Murray  Elec- 
tric Light  &  Power  Company  of  Monticello 
has  contracted  with  the  Port  Jervis  (N.  Y. ) 
Light  &  Power  Company  for  energy  to 
operate  its  system.  The  local  power  house 
will   be  closed   down. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  the  Departments  of  Docks  and 
Ferries,  Fire  and  Water  Supply,  Gas  and 
Electricity,  at  the  office  of  the  Central  Pur- 
chasing Committee.  Room  1220,  Municipal 
Building,  New  York  City,  until  March  29 
for  furnishing  electrical  fittings  and  sup- 
plies. The  time  of  the  performance  of  the 
contract  is  on  or  before  Dec.   31,   1917. 

NEW  YORK,  N.  Y.— The  city  of  New 
York,  Department  of  Correction,  is  plan- 
ning to  erect  an  industrial  building  at  New 
Hampton,  N.  Y.,  to  cost  about  $75,000  ; 
also  a  power  house,  laundry  and  stores,  one 
story  and  basement,  to  cost  about  $161,585. 
Burdette  G.  Lewis,  Municipal  Building,  is 
commissioner  of  corrections.  C.  B.  Myers, 
1   Union   Square,   is  architect. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  the  Board  of  Trustees  or  the 
Curator  of  the  College  of  the  City  of  New 
York,  Room  114,  Main  Building,  139th 
Street  and  Convent  Avenue,  New  York  City, 
until  March  28  for  furnishing  labor  and 
materials  necessary  and  required  for  (esti- 
mate A)  alterations  and  repairs,  including 
the  installation  of  electric-lighting  and  fire- 
alarm  systems;  (estimate  B)  the  restora- 
tion of  the  exterior  brick  and  stone  work 
of  the  Twenty-third  Street  Building  of  the 
College  of  the  City  of  New  York,  Lexington 
Avenue  and  Twenty-third  Street.  Bids  will 
be  received  for  the  entire  work  ;  also  sepa- 
rate bids  for  estimates  A  and  B. 

PULASKI,  N.  Y.— The  Salmon  River 
Power  Company,  which  operates  a  hydro- 
electric power  plant  at  Orwell,  has  applied 
to  the  Public  Service  Commission  for  per- 
mission to  take  over  the  plant  and  hold- 
ings of  the  Pulaski  Electric  Light  Com- 
pany. 

ROOSEVELT,  N.  Y. — The  establishment 
of  a  municipal  electric-light  plant  in  Roose- 
velt is  under  consideration. 

WELLSVILLE,  N.  Y.— The  Water  and 
Light  Department  is  replacing  the  gas 
street  lamps  with  7.5-amp.  series  electric 
lamps  as  rapidly  as  the  electric  distribution 
lines  are  extended.  J.  M.  Sill  is  superin- 
tendent. 

WHITNEY    POINT,    N.    Y.  —  The    Union 


Electric  Company  contemplates  building  a 
new  concrete  dam  about  July,  1917,  and 
changing  its  system  from  133  to  60  cycles. 
D.  O  Connell   is  president  and  manager. 

CHESTER,  PA. — Bids  will  be  received 
by  John  H.  Mirkil,  superintendent  of  parks 
and  public  property,  until  April  16,  for 
construction  of  a  new  city  hall;  separate 
bids  to  be  submitted  for  electrical  work, 
heating  and  plumbing. 

GREENVILLE,  PA. — The  contract  for 
electrical  work  for  the  new  Penn  High 
School  has  been  awarded  to  the  Queen  City 
Garage  &  Electric  Company  of  Titusville, 
at   $5,600. 

LANSFORD,  PA. — The  Lansford  Electric 
Light  Company  has  been  granted  the  right 
to  erect  a  high-tension  transmission  line 
through  Lansford  to  connect  with  its  new 
substation  recently  completed. 

PHILADELPHIA,  PA.— The  C.  H. 
Wheeler  Manufacturing  Company  contem- 
plates the  construction  of  a  boiler  and  en- 
gine house  addition  to  its  plant  at  Eigh- 
teenth Street  and  Lehigh  Avenue. 

PHILADELPHIA,  PA.— The  Bell  Tele- 
phone Company  is  planning  to  build  a  new 
branch  telephone  station  on  West  Chelton 
Avenue,  Germantown,  to  cost  about  $400,- 
000.  Plant  equipment  and  improvements 
to  local  system  for  connection  with  the 
new  exchange  are  estimated  at  $180,000. 

PHILADELPHIA,  PA. — Bids  will  be  re- 
ceived by  the  Bureau  of  Surveys,  Depart- 
ment of  Public  Works,  Room  412,  City 
Hall.  Philadelphia,  until  April  10  for  con- 
struction of  concrete  grit  chamber  with 
inlet  and  outlet  sewers  and  superstructure, 
including  machinery  and  equipment,  elec- 
tric wiring  and  fixtures,  heating  and  in- 
cinerator,  ventilating  and  plumbing. 

PITTSBURGH,  PA. — The  power  riant  of 
the  Westinghouse  Electric  &  Manufactur- 
ing Company  at  East  Pittsburgh  was  re- 
cently destroyed  by  Are. 

POTTSVILLE,  PA. — The  contract  for 
street-lighting  has  been  awarded  to  the 
Eastern  Pennsylvania  Light,  Heat  &  Power 
Comnany,  under  which  provision  is  made 
for  the  installation  of  an  o-m'-n^ntal  light- 
ing system  in  the  business  district. 

QUAKERTOWN,  PA.  —  The  city  of 
Qiiakertown  has  purchased  a  site  for  a  new 
power  plant  and  proposes  to  install  new 
equipment,  including  engines,  generators, 
boilers,  etc.  G.  E.  Willard  is  superintend- 
ent. 

SCRANTON,  PA. — The  Scranton  & 
Binghamton  Electric  Railway  Company  is 
contemp'ating  erecting  a  66,000-volt  e'ec- 
trie  transmission  line  from  the  present 
terminal  in  Tiany  to  Binghamton  during 
the   present   year. 

SHARON,  PA.— The  Shenango  Valley 
Electric  Light  Company  is  planning  to 
make  additions  to  its  substation  on  Silver 
Street,  for  which  additional  space  has  been 
acquired.  The  company,  it  is  stated,  will 
arrange  to  carry  the  high-tension  lines 
when  the  new  transmission  line  from  Lo- 
wellvi'le   to   Masury  is   erected. 

SIEGFRIED  (NORTHAMPTON  P.  O.), 
PA. — The  Lawrence  Portland  Cement  Com- 
pany is  equipping  its  plant  at  Siegfried  for 
e'ectrical  operation  at  a  cost  of  about 
$250,000.  Energy  will  be  obtained  from  the 
transmission  system  of  the  Lehigh  Naviga- 
tion  Electric  Company  of  Hauto. 

TELFORD,  PA.— The  Excelsior  E'ectric 
Light  &  Power  Company  of  Sellersville  has 
submitted  a  proposal  to  the  Borough  Council 
offering  to  rep'ace  the  arc  lamps  now  in  use 
with  tungsten  lamps.  Haro'd  M.  Himel  of 
Sellersville  is  general  superintendent. 

NEWARK,  N.  .1.— The  Central  Dyestuff 
&  Chemical  Company  is  planning  to  erect  a 
transformer  house.  17  ft.  by  25  ft.,  at  its 
plant  on  Plum  Point  Lane. 

NEWARK,  N.  J. — Plans  have  been  pre- 
pared by  the  Board  of  Works  for  a  garbage 
incinerator  plant,  to  cost  about  $538,000. 
Investigations  are  now  under  way  to  build 
a  municipal  electric  plant  in  conjunction 
with  the  proposed  garbage  plant,  to  cost  ap- 
proximately $350,000  additional.  Morris 
R.  Sherrerd  is  chief  engineer. 

NEWTON,  N.  J.— The  property  of  the 
Newton  Gas  &  Electric  Compnny  has  been 
acquired  by  the  National  Utilities  Company 
of  Boston,  Mass.  The  new  company  will 
make  extensions  and  improvements  to  the 
local    plant    and    system. 

WASHINGTON,  N.  J.— The  Council  is 
considering  a  bid  submitted  by  the  Wash- 


ington Electric  Company  for  street  light- 
ing, which  in  ovules  for  the  installation  of 
new  tungsten  lamps  equipped  with  reflec- 
tor refractors,  throughout  Hie  city.  Lamps 
.,i  250  cp,  will  be  installed  in  the  business 
seei  urn  and  LOO-cp.  lamps  on  other  thor- 
oughfares. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  offlCd  of  the  chief  signal 
officer,  War  Department,  Washington, 
D  •  .  until  April  2,  under  proposal  935, 
for  furnishing  camp  telephones  and  service 
buzzers  In  lots  of  500,  looo  and  2000. 
For  further  information  address  Major 
i  lharles  8,  Wall 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  Commissioners  of 
District  of  Columbia,  Washington,  D.  C, 
until  April  3,  for  furnishing  during  the 
fiscal  year  beginning  July  1,  1917,  and  end- 
ing June  30,  1918,  for  use  of  the  various 
branches  of  the  government  of  the  District 
of  Columbia  electrical  supplies,  etc.  Fur- 
ther information  may  be  obtained  from  the 
purchasing  officer,  Room  320,  District 
Building,   Washington,   D.  C. 


North  Central 

MANISTIQUE,  MICH.— Work  on  excava- 
tion has  begun  for  the  proposed  paper  and 
pulp  mill,  to  cost  about  $1,000,000,  fur  the 
Manistique  Light  &  Power  Company.  J.  C. 
Jacobson,  Security  Building,  Minneapolis, 
is  mechanical  and  structural   engineer. 

ST.  LOUIS,  MICH.— A  petition  has  been 
presented  to  the  City  Council  asking  that 
steps  be  taken  to  learn  the  feasibility  of 
acquiring  water  rights  on  the  river  below 
St.  Louis  and  the  erection  of  a  dam  and 
power  plant  to  supply  additional  power  for 
the  city. 

WEST  BRANCH,  MICH. — The  North- 
ern Power  Company  will  install  two  new 
high-speed  Leffel  water  wheels  of  com- 
bined rating  of  166  hp.  during  the  coming 
summer.  J.  J.  Thome  of  Bay  City  is 
owner. 

ATHENS,  OHIO.— The  removal  of  the 
hospital  power  plant  to  a  new  location  in 
connection  with  the  construction  of  a  rail- 
road spur  to  handle  fuel  is  under  consid- 
eration by  the  board  of  administration  of 
the  Athens  State  Hospital.  The  present 
plant  is  old  and  in  need  of  repairs. 

BATAVIA,  OHIO.— The  Village  Council 
expects  to  purchase  energy  to  operate  the 
municipal  electric-light  plant  by  July  1, 
1917,  from  the  Batavia  Light  &  Power 
Company,  which  was  organized  to  purchase 
power  from  the  Cincinnati,  Georgetown  & 
Portsmouth  Railroad  Company  and  sell  it 
to  the  village.  The  proposed  new  equip- 
ment will  include  one  120-kva.,  three- 
phase,  60-cycle,  2200-volt  generator  directly 
connected  to  a  200-hp.,  three-phase,  25- 
cycle,  440-volt  motor  and  four  40-kva., 
16,500/440-volt  transformers.  N.  B.  Den- 
nison  is  secretary. 

BLUFFTON,  OHIO. — At  an  election  held 
March  6  bonds  to  the  amount  of  $35,000 
for  improvements  to  the  municipal  electric- 
light  plant   were   authorized. 

CINCINNATI,  OHIO. — The  installation 
of  ornamental  limps  on  McMillan  Street 
and  on  Gilbert  Avenue  is  under  considera- 
tion. Service  Director  Hornberger  has  been 
requested  to  submit  an  estimate  of  cost  to 
the  City  Council. 

CINCINNATI,  OHTO. — The  board  of  edu- 
cation is  asking  for  bids  for  the  completion 
of  the  vacuum  cleaning  system  to  be  in- 
stalled in  the  Madisonville  high  and  ele- 
mentary schools  and  in  the  Cummins  Pub- 
lic School.  Plans  and  specifications  are  on 
file  in  the  office  of  C.  W.  Handman,  busi- 
ness manager  of  the  board. 

CLEVELAND,  OHIO. — Plans  have  been 
filed  by  the  Cleveland  Electric  Illuminating 
Company  for  the  erection  of  a  substation, 
50  ft.  by  69  ft.,  at  817  East  103d  Street, 
to  cost  about  $35,000. 

DAYTON,  OHIO. — Permit  has  been 
granted  to  the  Dayton  Power  &  Light  Com- 
pany for  the  erection  of  a  large  power 
house  at  Millers  Ford,  to  cost  about 
$510,000. 

ELMWOOD  PLACE,  OHTO. — The  Village 
Council  has  voted  to  contract  with  the 
Union  Gas  &  Electric  Company  of  Cincin- 
nati to  replace  the  60  gas  lamps  now  in 
use  with  electric  lamps. 

ELYRIA,  OHIO.— Work  will  soon  begin 
on  the  erection  of  an  addition  to  the  Me- 
morial Hospital  and  the  construction  of 
power  plant  and  laundry,  to  cost  about 
$85,000.  Contract  for  erection  of  building 
has  been  awarded  to  L.  A.  Burgett  &  Son 
of  Lorain  and  for  heating  system  to  J.  A. 
Lucas. 

FATRPORT.  OHIO. — The  Sunnyside  Elec. 
trie  Company  is  planning  to  erect  an  elec- 
tric transmission  line  from  Fairport  to 
Flushing,  a  distance  of  9  miles. 
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Ion  Electric  & 
Gaa  Company  for  the  Installation  of  a  new 
street-lighting  Bystem.  Work  will  begin 
about  May   l. 

NELSONVILLE,  OHIO  \  large  amount 
ol  electrical  equi]  ment,  it  Is  reported,  will 
iiii.ii  by  C.  C.  Sharp,  head  of  a  com- 
pany organised  to  develop  800  acres  ol 
land.  Energy  will  be  furnished  bj  the 
Hocking  Power  Company  of  NelsonvfUe. 

ST  MARY'S,  OHIO,  -Improvements  are 
contemplated  to  the  municipal  electrlc-lighl 
ami  water  plant.  Involving  an  expenditure 
of  about  $61,000.  C.  L.  Selby  is  superin- 
tendent 

ST.  MART'S,  onio.  The  Western  Ohio 
Railroad  Company  is  Installing  a  new  1000- 
neral  Electric  25-cycle,  2200-voll  tur- 
bine in  its  local  plant,  which  will  bo  ready 
for  service  about  July  1. 

LEBANON,  KV.— The  Lebanon  Light, 
[ce  &  rower  Company,  it  Is  reported,  con- 
templates the  installation  of  a  new  gene- 
rator. 

EDWARDSPORT,  IND.— Preparations,   it 

is  reported,  are  being  made  by  the  Indiana 

Tower  &  Water  Company  of  Bloomtield  to 
erect  a  power  plant,  120  ft.  by  150  ft.  in 
Edwardsport. 

PORT  WAYNE,  IND.— Bids  will  bs  re- 
ceived by  the  Hoard  of  Public  Works  of  the 
City  of  Fort  Wayne,  until  March  27.  for 
furnishing  and  installing  one  steam  boiler 
having  a  rat  ins  from  72.",  to  750  hp..  with 
automatic  stoker  engine  for  the  municipal 
electric-light  plant.  Kids  will  also  be  re- 
ceived on  the  same  data  for  furnishing  and 
installing  one  3000-kw.  steam  turbine  gen- 
erator and  surface  condenser  with  auxiliary 
equipment.     H.  W.   Becker  is  clerk. 

GART,  IND. — Plans  have  been  comp'eted 
for  an  electric  substation,  40  ft.  by  40  ft., 
for  the  Gary  Heat.  Light  &  Water  Com- 
pany, to  cost  about  $12,000.  A.  F.  Wicks 
is  architect. 

GRIFFIN,  IND.— Bonds  have  been 
authorized  for  the  construction  of  a  mu- 
nicipal   electric-light   plant. 

NAPANEE,  IND.— Declining  to  accept 
the  offer  of  the  Hawks  Electric  Company 
Of  Goshen  to  purchase  the  municipal  elec- 
tric-light pant,  the  Town  Roard  is  con- 
sidering a  plan  to  sell  the  p'ant  to  a  cor- 
poration in  which  the  town  will  be  the 
controlling  stockholder.  As  the  town's  in- 
di  btedness  lias  reached  the  legal  limit  the 
trustees  have  taken  this  way  of  securing 
funds    to    make    necessary    improvements. 

STROH,  IND. — Arrangements  have  been 
made  for  the  installation  of  an  electric- 
light  plant  in  Stroh.  The  Stroh  Cement 
Company   is  interested   in  the   project. 

CHICAGO.  ILL— Plans  are  being  pre- 
pared by  A.  S.  Alschuler,  20  East  Jackson 
Boulevard.  Chicago,  architect,  for  the  erec- 
tion of  a  two  and  three-story  power  house 
and  dry  kiln  on  Ogden  Avenue,  between 
Keeler  and  Kedvale  avenues,  for  the  Turner 
Manufacturing  Company.  14  44  South  San- 
gamon Street,  to  cost  about  ?1 50,000. 

ORION,  ILL.— The  local  electric-light 
plant  has  been  purchased  by  D.  W.  Bowen 
of  Sherrard.  Improvements  will  be  made 
by  the  new  owner,  including  the  installa- 
tion of  a  new  engine  and  establishing  a 
continuous  service.  It  is  proposed  eventu- 
ally to  supply  electricity  to  neighboring 
towns  and   surrounding  territory. 

OTTAWA,  ILL.— Work  has  begun  on  the 
construction  of  a  new  power  plant  for  the 
Northern  Illinois  Light  &  Traction  Com- 
pany. The  equipment  will  include  a  4000- 
kw.  turbo-generator  An  outdoor  trans- 
former station  will  also  be  erected  in  con- 
nection  with  this  station. 
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Company,  Plral  National  Bank  Building, 
Chicago,  in.  for  the  erection  of  a  hydro- 
electric power  plant  at  .Manitowoc  for  the 
Wisconsin  Public  Service  Company,  a  sub- 
sidiary of  the  Wisconsin  Securities  com- 
pany of  .Milwaukee,  to  co  I   about   $250, I 

MARSHFIELD,    wis.     Preliminary   plans 

are    being    prepared    lor    the    construction    of 

hospital  building,  power  house  ami  laundry, 

00, for  St,  Joseph's  Hos- 
pital. Kmil  Brielmaier  &  Sons  Company, 
University   Building,   Milwa  archi- 

tects. 

NEILLSVILLE,      WIS.       Bids      will      be 
asked  by  Hie  Water  and   Light  Commission 
of    Nelllsville,    it    is    reported,    for   an    i  lei 
trically  operated  pumping  unit  of  5600  gal. 

per  minute  capacity.  .Mead  ,V-  Seastone  of 
Madison.     Wis.,    are    consulting    engineers. 

SHEBOYGAN,  WIS  Plans  are  being 
prepared  by  the  Basl  -in  Wisconsin  Elec- 
tric Company  of  Sheboygan  for  the  instal- 
lation of  a  7500-hp.  turbo-generator  unit 
at  its  local  plant,  wh  eh  with  other  im- 
provements contemplated,  will  cost  about 
$150,000. 

PRINCETON,  MINN.  — The  Elk  River 
(Minn.)  Power  Company  is  reported  to  be 
negotiating  for  the  purchase  of  the  mu- 
nicipal electric-llghl   plant  at  Princeton. 

ST.  CLOUD,  MINX.— The  St.  Cloud  Pub- 
lie  Service  Company  is  erecting  a  new  16,- 
600-volt  transmission  line,  which  will  sup- 
ply electrical  service  to  the  towns  of  Clear- 
water, Clear  Lake.  Pecker,  Monticello  and 
Big  Lake.  Another  new  line  will  be  ex- 
tended to  Foley.  Wheelock  Whitney'  is 
treasurer. 

ST.  PALL,  MINN.— The  Chicago,  St. 
Paul,  Minneapolis  &  Omaha  Railroad  Com- 
pany is  contemplating  the  construction  of 
a  power  house  and  addition  to  its  shops  at 
West  Seventh  Street.  St.  Paul,  to  cost 
about  $300,000.  A.  W.  Trenholm  of  St. 
Paul  is  general  manager. 

BONAPARTE,  TOWA. — The  Iowa  Elec- 
tric Company  of  Cedar  Rapids  has  applied 
for  a  franchise  to  supply  electrical  service 
in  Bonaparte. 

CEDAR  RAPIDS,  IOWA. — The  Iowa 
Railway  &  Light  Company  is  planning  to 
erect  a  high-tension  transmission  Pne  from 
its  power  plant  at  Nevada  to  the  Dayton 
Lake  Amusement  Park,  11  miles  long,  to 
furnish  electricity  for  lamps  and  motors  to 
the  parks  and  also  to  the  fanners  along  the 
line.  Plans  are  also  being  prepared  to 
extend  the  line  through  Gilbert  to  Story 
City. 

PANBL'RY.  IOWA.— The  Board  of  Rail- 
road Commissioners  has  granted  Mark 
Durst  and  Godfrey  Durst,  Jr.,  a  25-year 
franchise  to  erect  and  operate  electric 
transmission  lines  for  the  d'stribution  of 
electricity  upon  the  roads  and  highways  in 
Woodbury  County. 

IOWA  FALLS,  TOWA.— The  Iowa  Falls 
Electric  Company  has  applied  to  the  State 
Railroad  Commission  for  a  franchise  to 
erect  an  electric  transmission  line  in  Worth 
County  and  also  in  Hancock  and  Cerro 
Gordo    Counties. 

SHENANDOAH.  TOWTA. — Improvements 
are.  contemplated  to  the  light,  heat  and  gas 
plant.  Burns  &  McDonnell.  Interstate 
Building,    Kansas    City,    Mo.,   are   engineers. 

SPENCER.  IOWA. — Plans  have  been  ap- 
proved by  the  City  Council  for  improve- 
ments to  the  electric-light  and  power  plant. 

WEST  LIBERTY,  IOWA. — The  City 
Council  has  voted  to  abandon  the  municipal 
electric-light  and  power  plant  and  secure 
energy  from  the  Iowa  Light  &  Power  Com- 
pany of  Cedar  Rapids.  The  company  will 
extend  its  electric  transmission  line  from 
Iowa  City  to  West  Liberty.  The  Iowa  com- 
pany will  also  furnish  electrical  service  in 
West  Branch. 
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,  in,  i    ,'Ii.imi-       ..I,    i ,,   i.,    made    In   thi 

trlbul   "o      "1      I'"',     i      and      will      involve      ihe 

a  ba  ndonmenl   of  t  wo  i  ubi  to  t  lona  t  hi 

a    I  hi  ,1    later,    and    the    I  sl.ibb:  line  nl    ■ 

i      lot  atlon  i     and 

two  more  lati  r.     A  i  oi  table  am 
station   bas   b  ,m   ordered   for   dellv  i 

sun i       The    only    equlpmi  nl    i ..    b 

i  ,.i   the  new  eub 

■  ',ii\<it,i  .  eventually  three   1500-kw, 
convei  i,'t s.     on,-     2000-kw.,      i hrea 

\.,  one  800-kW.,  one  600-kw.  and 
four  750  kw.  convertera  will  i"-  Installed 
m  t  he  new  Bub  tat  on.  Bom  ■  ,,i  t  he  i  qulp- 
menl will  come  from  the  stations 
abandoni  d.  Extensive  I  mpi  ■ 
be  made  al  the  power  plant  and  distrib- 
uting system,  Involving  an  exp.-ndll 
aboul    1870,000,    of    which  .11    bo 

used    for    the    power-    plant;    1161,000    for 

substations.    $30,000    for    switch    houses    and 

.-,  13, for  overhead 

NEW    LONDON,    MO.     The    property    of 

the     North     Missouri     Light    &     I 
pany    Of    New    London    lias    been    pun 

bv  the  Illinois  Traction  Company  of  Peoria, 
ill. 

ST.    JOSEPH,    MO        Plans    are    1,,-ing   con- 

-  id,  led  by  the  St.  Joseph  Railway,  night, 
H,at  &  power  Company  for  the 
a  new  power  station,  to  be  used  in  connec- 
tion with  the  present  power  house  at  the 
foot  of  Felix  Street.  An  expenditure  of 
$50,000  for  equipment  to  increase  the  boiler 
capacity  of  the  present  power  plant  has 
been  authorized  by  the  officials  of  the  com- 
pany. 

MARVIN,  S.  D. — The  City  Council  has 
decided  to  install  an  electric-Pghting  sys- 
tem. 

FREMONT,  NEB. — Plans  are  being  pre- 
pared by  the  Fremont  Gas,  Electric  Light  & 
Power  Company  for  extensions  to  its  plant, 
New  Equipment,  including  one  625-kva. 
Westinghouse  turbine  and  one  450-hp.  Stir- 
ling boiler  will  be  installed.  It  is  not  yet 
decided  whether  an  entirely  nsw  building 
will  be  erected  or  an  addition  built  to  the 
present  plant.     H.  C.  Fuers  is  manager. 

FREMONT.  NEB.— The  new  Gisen  grain 
elevator  of  the  Nye-Snyder  Fowler  Com- 
pany of  Fremont  will  be  equipped  for  elec- 
trical operation.  The  company  has  con- 
tracted with  the  municipal  plant  for  energy 
to  operate  the  elevator.  Ths  will  make  it 
necessary  to  increase  the  output  of  the 
municipal  electric  plant.  It  is  proposed  to 
install  new  equipment,  including  turbines 
and  transformers,  increasing  the  generating 
capacity  to  300  kw. 

JOHNSTOWN.  NEB — A  petiPon  has 
been  presented  Council  asking  that  an  elec- 
tion be  called  to  submit  the  proposal  to 
issue  $15,000  in  bonds  for  the  installation 
of  an  electric-light  plant  and  water-works 
system. 

LITCHFIELD.  NEB.— Bonds  to  the 
amount  of  $7  000  have  been  voted  for  the 
installation    of    an    electric-lighting    system. 

OMAHA,  NEB. — Contract  for  the  con- 
struction of  power  house  and  extension  to 
Union  Pacific  Shops,  to  co^t  about  $fi00  000, 
lias  l)->en  awarded  to  tin  WQstinghouce 
Church  Kerr  Comnany.  37  Wall  Strset.  New 
York.  N.  Y.  Eight  new  boilers  of  4  00  hp. 
each  will  be  installed  in  the  new  station. 

ALMA,  KAN.— The  Alma  Light  &  Ice 
Company  is  contemplating  the  erecPon  of 
an  electric  transmission  line  and  discard- 
ing its  electric  generating  plant.  George 
D.  Page  is  manager. 

BISON,     KAN. — The     installation     of    an 
electric-light    plant    in    Bison    is    under    cein 
sideration.     It  is  proposed  to  erect  an  elec- 
tric  transmission   line   to   La   Crosse   to   ob- 
tain  electricity    to   operate   the   system. 

C  APRON,  KAN. — Application  has  been 
made  to  the  town  of  Capron  by  Mr.  Dar- 
ling of  Hardtner  for  a  20-year  franchise 
to   install  an   electric-lighting  system  here. 

CIMARRON,  KAN. — The  City  Council  is 
considering  the  installation  of  a  municipal 
electric-lighting  system.  Electricity  will 
be  obtained  from  either  Dodge  Citv  or 
Garden  City.  The  Midland  Water,  Light  & 
Ice  Company  of  Dodge  City  and  the  Gar- 
den City  Telephone.  Light  &  Manufactur- 
ing Company  have  both  submitted  pro- 
posals to  furnish  the  service. 

INDEPENDENCE.     KAN. — At     an     elec- 
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tion  to  be  held  April  3  the  proposal  to 
issue  $75,000  in  bonds  for  the  installation 
of  a  municipal  electric-light  plant  will  be 
submitted  to  the  voters. 

LA      CYGNE,      KAN.— The      Pleasanton 
(Kan.)    Electric   Company   has   submitted   a 

proposal  to  t he  City  Council  offering  to 
erect  a  transmission  line  from  Pleasanton 
to  the  city  limits  and  to  furnish  electricity 
to  the  city  of  La  Cygne  at  4  cents  per 
kw.-hoiir.  If  the  city  of  La  Cygne  would 
build  the  line  the  company  would  furnish 
energy  at  3  cents  per  kw.-hour.  The  com- 
pany proposes  to  install  a  plant  and  sup- 
ply energy  to  surrounding  towns  and  vil- 
lages. 


machinery  and  an  electric  steel   furnace  will 
be  included  in  the  equipment. 

HOUSTON,  TEX.— The  Interne. , ,,,.-,  j., 
Railway,  Light  &  Power  Company  of  Colo- 
rado Springs,  Col.,  has  been  granted  a  per- 
mit to  do  business  in  the  State  of  Texas 
The  headquarters  of  the  company  will  be 
mi  Houston  and  it  -./ill  operate  in  Navasota, 
Sour  Lake  and  Silsbee. 


Southern  States 

SPRING  HOPE,  N.  C— J.  B.  Privette 
and  others,  it  is  reported,  contemplate 
developing  the  Webb  Mills  water  power, 
several  miles  from  Spring  Hope,  and  con- 
structing a  hydroelectric   plant. 

CHARLESTON,  S.  C—  Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Hocks, 
Navy  Department,  Washington,  1).  C,  until 
April  9  for  shipbuilding  crane  (electrically 
operated)  under  specification  No.  2331,  at 
the  Navy  Yard,  Charleston,   S.  C. 

CHARLESTON,  S.  C— Bids  will  be  re- 
ceived by  Todd,  Simons  &  Todd,  architects, 
63  Broad  Street,  Charleston,  until  March 
29,  for  construction  of  a  four-storv  hos- 
pital building  in  the  city  of  Charleston. 
Bids  w.ll  be  received  for  building  complete, 
except  heating,  plumbing  and  electric  wil- 
ing, for  which  bids  will  be  received  sep- 
arately. Plans  and  specifications  may  be 
obtained  from  the  architects  upon  deposit 
of  $25,   of  which   $15   will   be   refunded. 

SENECA,  S.  C—  The  municipal  electric- 
lighting  system  will  connect  up  with  the 
transmission  system  of  the  Southern  Power 
Company  of  Charlotte  about  April  1. 
Charles  Floyd  is  manager. 

DAVISBORO,  GA.-  The  City  Council 
has  engaged  W.  M.  Crook,  Grand  Building, 
Macon,  to  prepare  plans  and  estimates  for 
the  installation  of  a  municipal  electric- 
light    plant. 

THOMAS  VILLE,  G  A.— Improvements  to 
the  municipal  electric-light  plant  are  re- 
ported  to   be   under  consideration. 

TAMPA,  FLA. — The  Tampa  Electric 
Company  is  planning  to  double  the  output 
of  the  West  Jackson  Street  power  house. 
The  work  will  include  addition  to  building 
and  installation  of  an  additional  7200-kw. 
steam  turbo-generator.  The  Stone  &  Web- 
ster Management  Association,  147  Milk 
Street,  Boston,  Mass.,  has  charge  of  the 
plant. 

COLUMBIA,  ALA.— J.  Ed.  Foy  and  Der- 
mot  Shemwell  of  Lexington,  N.  C,  who 
have  organized  a  company  with  a  capital 
stock  of  $100,000  for  further  development 
of  a  water  power  on  Musser  Creek,  near 
Columbia,  which  they  have  recently  pur- 
chased. It  is  proposed  to  build  a  dam  and 
reconstruct  the  plant.  Contracts  to  supply 
electricity  in  Columbia,  Ashford  and  Head 
land  have  been  acquired.  The  main  office 
of  the  company  is  at  Lexington,  N.  C. 

TYLERTOWN,  MISS.— Within  the  next 
18  months  the  Tylertown  Electrical  Com- 
pany expects  to  build  a  new  power  station 
and  install  another  generating  unit  for  day 
service:  also  in  the  meantime  to  put  the 
entire  town  on  a  meter  service. 

1'INE  BLUFF,  ARK. — The  Pine  Bluff 
Company  contemplates  extending  its  high- 
extension  transmission  lines  to  Stuttgart, 
England  and  other  towns  and  cities. 

BATON  ROUGE,  LA.— The  Yazoo  &  Mis- 
sissippi Valley  Railroad  Company  is  con- 
templating equipping  a  mechanically  oper- 
ated coaling  station,  to  cost  about  $20,000, 
at   Baton  Rouge. 

GATE,  OKLA. — Bonds  to  the  amount  of 
$7,000  have  been  voted  for  the  installation 
of  a   municipal   electric-light   plant. 

IIEADRICK,  OKLA.— The  installation  of 
an  electric-lighting  system  in  Headrick  is 
under  consideration. 

McALESTER,  OKLA.— The  Pittsburgh 
County  Railway  Company,  which  opera 
the  local  street  railway  system  is  contem- 
plating the  installation  of  a  3500-kw.  steam 
turbo-generator  in  its  power  station  at 
Ninth  Street  and  Johnson  Avenue. 

ABILENE,  TEX. — The  American  Public 
Service  Company  of  New  York,  N.  Y.,  which 
operates  electric  plants  and  other  public 
utilities  in  Abilene,  Baird,  Cisco,  Jefferson, 
Hongview  and  Marshall,  Tex.,  and  Hugo 
and  Henryetta,  Okla.,  has  sold  its  properties 
to  the  Insull  Syndicate  of  Chicago,  111.  The 
new  owners,  it  is  stated,  will  install  new 
machinery  and  make  important  improve- 
ments to  some  of  these  plants. 

BEAUMONT,  TEX.— Preparations  are 
being  made  for  the  installation  of  new 
equipment  for  the  Beaumont  Iron  Works, 
to   cost  about    $65,000.      Electric   generating 


Pacific  States 

CASHMERE,  WASH.  An  agreement  has 
been  reached  between  the  Town  Council 
and  the  Wenatchee  (Wash.)  Valley  Has  & 
Electric  Company,  whereby  the  contract  for 
furnishing  electricity  has  been  awarded  to 
the  company. 

LA     CROSSE,     WASH.— Application     has 
been  made  to  the  Council  by   Harry  G,    Wil- 
son for  a  franchise  to  install  and  opt  i 
electric-light  and  power  plant  in  La  Crosse. 

SBDRO  WOOLLEY,  WASH.— The  con- 
tract for  street-lighting  has  been  awarded 
to  the  Pacific  Northwest  Traction  Companj 
for  a  periorl  of  five  years.  Considerable 
extensions,  it  is  understood,  will  be  made 
to  the  local  system  and  new  lamps  in- 
stalled. 

ARCADIA,  CAL.— The  Board  of  Trustees 
has  decided  to  install  an  ornamental  street- 
lighting  system,  to  be  maintained  by  under- 
ground  wires,   on  First  Street. 

BEVERLY  HTLLS,  CAL— Bids  will  be 
received  by  Sidney  C.  Rowe,  city  clerk. 
Beverly  Hills,  until  Anril  2  (extension  of 
date  from  March  12),  for  installat'on  of  an 
ornamental  lighting  system,  consisting  of 
361  marbjlite  or  metal  posts,  etc. 

CROCKETT,  CAL.— The  Great  Western 
Power  Company  of  San  Francisco  is  plan- 
ning to  erect  a  large  substation  at  c  ock=tt 
The  proposed  station,  it  is  said,  will  be  used 
as  a  centra]  distribution  plant  and  will  cost 
about    $250.000.. 

MARYSVILLE,  CAL —Plans  have  been 
completed  by  the  Pacific  Gas  &  Electric 
Company  for  the  installation  of  a  new 
street-lighting  system,  to  cost  about  $2,500. 

SAN  FRANCISCO.  CAL.  —  Applica  tion 
has  hem  filed  with  the  State  Water  Sup- 
ply Commission  by  E.  Fletcher,  920  Eighth 
Street.  San  Francisco,  for  30  second  feet 
of  water  from  tributaries  of  Santa  Ysabel 
River  for  power  purposes.  The  plans  pro- 
vide for  a  hydroelectric  development  of 
about  3000  hp..  and  include  the  construction 
of  a  concrete  dam.  110  ft.  high  and  800  ft. 
long  and  5  miles  of  pipe  line. 

STOCKTON.  CAL.— Th3  Tidewater  South- 
ern Railway  Company,  it  is  reported,  con- 
templates the  construction  of  terminal 
facilities  at  Modesto  and  equipping  its  rail- 
way between  Modesto  and  Turlock  for  elec- 
trical operation.  Byron  A.  Bearce  is 
president 

LEHI,  UTAH.— Application  has  been  filed 
at  the  office  of  the  state  engineer  by  W. 
F.  Gurney,  J.  W.  Wing,  Jr.,  and  A.  J. 
Evans  of  Lehi  for  20  second  ft.  of  water 
from  the  American  Fork  Creek  and  Deer 
Creek  for  power  purposes.  The  construc- 
tion of  a  power  plant,  consisting  of  a  dam, 
headentes.  pipe  lines,  one  1S,000-ft.  and 
another  6000  ft.,  and  a  7542-ft.  channel  is 
contemplated  by  the  petitioners.  It  is  pro- 
posed to  develop  about  2000  hp.,  under  a 
1150-ft.   head. 

SALT  LAKE  CITY.  UTAH.— The  City 
Commission  has  granted  the  Utah  L'ehi 
&  Tower  Company  permission  to  establish 
and  operate  a  steam  heating  plant  in  Sail 
Hake  City. 

ST.  GEORGE.  UTAH.— The  Dixie  Power 
Company,  which  took  oyer  the  municipal 
electric  p'ant  in  October,  1916,  is  installing 
a  hydroelectric  p'ant  on  the  Santa  Clara 
River.  At  present  the  company  is  not  fur- 
nishing current  anywhere  except  in  St. 
George.  The  company  expects  to  ereel 
transmission  lines  to  and  instal'  distribut- 
ing systems  in  Santa  Clara,  Washington, 
Leeds,  Hurricane,  La  Verkin  and  Toquer- 
ville.  and  furnish  electricity  by  June  1.  A. 
L.  WoodhOUSe,  care  National  Cooper  Huik. 
Salt    Lake    City,    is    president    and    manager. 

MIAMI.  ARIZ.— Preparations  are 
way  for  the  installation  of  additional 
equipment  at  the  power  planl  owned  jointly 
by  the  International  Smelting  and  In- 
spiration Companies,  wh'ch  will  include  an 
increase  in  blowing  machinery  which  sup- 
plies the  pressure  air  Cor  converting  opera- 
tions; also  extensions  to  the  coarse  ore  bins. 

GERALDINE,  MONT— A  franchise  lias 
been  granted  to  W.  J.  Pent  son  and  J.  Rose 
to  install  and  operate  an  elect  rie-light  plant 
in  Geraldine. 

POLSON,  MONT. — The  Northern  Idaho 
&  Montana  Power  Company  of  Kalispell 
contemplates  the  erection  of  an  el 
transmission  line  from  Big  Pork  to  Pol- 
son,  thence  to  Ravalli,  via  Ronan  and 
Mission,    and    from    Davton    to    Poison. 


ST.  IGNATIUS,  MONT.— The  Northern 
Idaho  &  Montana  Power  Company  of  Sand- 
point,  Idaho,  contemplates  extending  its 
electric  transmission  line  and  telephone 
line  from  Olsen  to  St.  Ignatius,  work  to 
begin  as   soon   as   the    weather   will   permit. 

ROCK  SPRINGS,  WYO.— Work  has 
begun  by  the  Union  Pacific  Coal  Company 
tnbining  Its  power  plants  at  Superior 
and  Rock  Springs,  Wyo.,  Into  one  plant,  to 
b  located  at  the  latter  place.  The  cost 
of  the  work  is  estimated  at  $!2<;.ooo  and 
will  include  a  new  General  Electric  2500- 
kw.  transformer  and  the  erection  of  22 
of  33,000-VOll  transmission  line.  The 
planl  ;ii  Superior  will  be  held  as  a  reserve 
plant.  Improvements  will  be  made  in  the 
mines,  involving  a  further  expenditure  of 
$40,000,  and  will  Include  the  Installation  of 
new  synchronous  induction  motors,  etc.  S. 
Peticolas  of  Omaha,  Neb.,  is  consulting  en- 
gineer. 

LOVELOCKS,  NEV.— Preliminary  work 
has  been  begun  by  the  Nevada  Valleys 
Power  Company  for  the  construction  of  a 
hydroelectric  power  planl  on  the  Truckee 
River,  a  short  distance  be  low  Vista,  to  de- 
velop about    2500    hp. 

HAS  CRUCES,  X.  M.— The  Las  Cruces 
Electric  Light  &  Ice  Company  is  installing 
a  four-valve  engine  and  an  180-kva.  alter- 
nator (directly  connected),  two  125-hp. 
Browneli  boilers,  complete  with  Cochrane 
heaters  and  pumps.  The  company  expects 
to  establish  a  24-hour  service  within  four 
months.     P.  \V.  Morgan  is  general  manager. 

SILVER  CITY,  N.  M.— The  City  Council 
has  granted  the  Empire  x  no  Company  a 
franchise  to  build  an  electric-  railway  in 
Silver   City. 


Canada 

WINNIPEG,  MAX.— T.  H.  Johnson  has 
recommended  the  award  of  the  contract  for 
electric  conduit  and  wiring  for  the  new 
Parliament  Buildings  to  the  Mundy,  Row- 
land Company  of  Vancouver,  B.  C,  at 
$101,036. 

CORNWALL,  ONT.—  The  erection  of  a 
substation  by  the  Cedar  Rapids  Transmis- 
sion Company  in  Cornwall  is  under  consid- 
eration. The  initial  installation  will  pro- 
vide for  an  output  of  3000  hp. 

HANGINGSTONE  FALLS,  ONT. — Work 
has  been  started  on  the  construction  of  a 
power  plant  at  Hangingstone  Falls  for  the 
South  Bay  Mines  Company,  under  the  su- 
pervision of  Lynn  Adsit,  m'ning  engineer. 
The  plans  provide  for  an  ultimate  devel- 
opment of  between  1500  and  2000  hp.  The 
first  unit  with  an  output  of  from  300  to 
400  hp.,  it  is  exnecteel,  will  be  readv  for 
operation  by  next  September.  Sutcliffe  & 
Neelands,  Haileybury,  Ont.,  are  in  charge 
of  the  work. 

LONDON,  ONT. — Plans  are  being  con- 
sidered by  the  Victoria  Hosnital  Trustees 
for  the  purchase  of  an  auxiliary  electric- 
lighting  system. 

NORTH  COBALT,  ONT— The  local  car 
barn  of  the  Xipissing  Central  Railway  Com- 
pany was  recently  damaged  by  fire.  The 
loss  to  electrical  equipment  is  placed  at 
$30,000  ;  to  cars,  $60,000,  and  to  building, 
$40,000. 

EAST  ANGUS,  OPE.—  The  Brompton 
Pulp  &  Paper  Company  is  contemplating 
another  hydroelectric  development,  3  miles 
below  their  pulp  and  paper  plant  at  East 
Angus,  on  the  St.  Francis  Kiver.  Plans 
are  being  prepared  to  develop  an  addi- 
tional  6000  hp. 

GREENFIELD  PARK,  OHHP.KC.—  The 
Town  Council  has  engaged  W.  G.  II.  Cam, 
consulting  engineer,  :i  Heaver  Hall  Square, 
Montreal,     to    prepare    plans    and    specifica- 

lions     lor     the     install.!  t  ion     of    an     electric- 
lighting  system   and   also   to  supervise   the 

work. 

MONTREAL,  QUE.— W.  L.  M:ller  & 
Company,  14  George  Street,  Montreal,  it 
is  reported,  contemplate  the  purchase  of 
engines,  boilers,  motors,  and  planing-nvll 
iery,  machine-shop  and  railroad 
equipment 

HUMBOLDT,  SASK.— Improvements  are 
contemplated  to  the  municipal  electric  light 
plant,  including  the  installation  of  an  addi- 
tional boiler  with  surface  condenser  and 
circulating  pumps.  F.  K.  Martin  is 
manager. 


Miscellaneous 

PANAMA, — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer. 
the  Panama  Canal.  Washington.  D.  C.,  until 
March  29,  for  furnishing  the  following  sup- 
plies; 70  ft.  tool  steel.  500  lb.  special 
bronze,  L'OOO  ft.  brass  tubing,  one  motor- 
driven  automatic  screw  machine  and 
ft.  2-conductor  cable,  etc.  For  further  in- 
formation  address    the   above   ofl 
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i       \ii.    iii. -.i  Bi  pi    '.'.  L916 
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Dynamo  i  :>  i  ctrio    <  !i  utoh  .    wiil- 
1. 1 iii    M.. in. .ii,    Chicago,     mi        App 
Si  pi     9,    1918  •  egulal  Ion    i 

iuii.iiiiiii.il.  ted     bj      \  .i  i  \  nil-     i  in- 

i  of  iii.'  engine,  the.  dynamo  acting 
in  i he  in. i in  sin  elecl i om  ignel Ic 

clutch,    in. I   generating   only   enough  our 
rent,  under  normal  running  condition  .  to 
produce  the  requisite  clutching  effect 

!  sa     i  on      Elbm  tric- 
Maurlce     Blumenthal, 

Brooklj  n.   N,   'i       .\|.|i.  filed   Feb    i.    1915. 

Electric    cable   conduits    may    be    quickly 

ami  eaallj    connected 

1,118,0  U      FOR      A  MI'lin  1  \.: 

-i  Eni  \^a^  .  Ralph  \  I ,  i  [artley, 
New  ">  ork,  N  S  App  filed  July  B,  191  I, 
Increase   the  amplification  of  ;>    repeater 

■ii  beyond  its  normal  oapacitj  there- 
for, 

1,218,682     Police  Signaling.  System  .  Louis 
w      Miller,    Rochester,    N     v.      App.    Died 
1911,     i  'ollce  officers  or  rounds- 
men  may    be  called    or   summoned    from 
headquarters  or  a  precinct  station. 

1,218,692,  Clock;  Charles  Edouard  O'Kee- 
nan,  Paris,  France.  App.  filed  <>rt.  l'o, 
Synchronous  electrical  i 

1,218,747,  Multispeed  Induction  Motor; 
Rae  W.  Davis,  West  Allls,  wis.  App, 
Bled  Feb.  :.  1918.  Capable  of  efficient 
operation  at  ■  plurality  of  Bpeeds. 

1,218.768.  Thermostatic  Regulator;  Will- 
iam c.  Eielndl,  Rochester,  N.  Y.  App 
Bled  March  l':»,  1915.  in  connection  with 
heating  systems,  to  regulate  the  tempera- 
ture of  a  building. 

1,218,772.  Batter*  Depolarizer;  Major  E. 
Holmes,  l.ak.  wood,  Ohio.  App.  filed  Dec. 
13.  1918.  Preparation  of  battery  de- 
polarlsers  and  more  particularly  to  man- 
ganese compounds  for  such  use  in  dry 
cells 

1.218.795.  Indicating  and  Recording  Ap- 
PARATUS  ;  Benjamin  Frederic  Merritt, 
East   Orange,   N.   .).      App.   filed  June  21, 

1915.  Remote  control  type. 

1.218.796.  Signal  Transmitter  ;  Benjamin 
Frederic  Merritt,  East  Orange,  N.  J.  App. 
filed  June  30,   1915.     Automatic  type. 

1,218.799.  Phonograph  Recorder  and  Re- 
producer ;  Herman  G.  Pape,  New  York, 
X.  V.  App.  filed  March  8,  1915.  Prac- 
tical means  for  making  records  on  phono- 
graph recording  blanks  as  cylinders, 
disks,  or  the  like,  of  mechanically  or  tele- 
phonically  transmitted  sounds  such  as 
musical  productions,  speeches,  or  other 
subject  matter  which  it  may  be  desired  to 
record  for  phonographic  reproductions. 

1,218,S02.  Apparatus  for  Electroplating 
Pipes.  Rods,  Etc  ;  Nelson  H.  Raymond, 
Buffalo,  N.  Y.  App.  filed  Sept.  15,  1915. 
Means  for  feeding  the  pipes  automatically 
step  by  step. 

1.218.S04.  Selective  Signaling  System  ; 
Frank  N.  Reeves,  Newark,  N.  J.  App. 
filed  Feb.  27,  1915.  Partly  line  selective 
signaling  in   telephone  exchange  systems. 

1.218.805.  Automatic  Call-Distributing 
System  ;  John  G.  Roberts,  Dobbs  Ferry, 
N.  Y.  App.  filed  March  7,  1914.  Rapid 
recording  at  the  central  office  of  subscrib- 
ers' line  numbers. 

1.218.806.  Telephone  Trunking  System  ; 
John  G.  Roberts.  Dobbs  Ferry,  N.  Y.  App. 
filed  Dec.  S,  1914.  Applicable  especially 
to   two-wire   trunks  between   offices. 

1,218,817.  Apparatus  for  Producing 
Ozone  ;  Melbourne  Roy  Tennant,  Colo- 
rado Springs,  Col.  App.  filed  July  12, 
1913.  Means  for  producing  electric  arcs 
for  emitting  a  constant  glow  of  light. 

1,218.847.  Emergency  Power  Device; 
William  Payson  Firey,  Roanoke,  Vt.  App. 
filed   June    22,    1915.      Improvements. 

1.218,850.  Treatment  of  Seeds;  Henry 
Ernest  Fry,  Godmanstone,  Dorchester, 
England.  App.  filed  June  3,  1916.  To 
render  them  more  productive. 

1.218.864.  Signal:  William  Robert  Honey- 
ball,    Pasadena,   Cal.      App.    filed   July    25, 

1916.  Adapted   for  use  on   self-propelled 
vehicles. 

1,218,870.  Duplexing  Telegraphic  Lines  ; 
Isidor  Kitsee,  Philadelphia,  Pa.  App. 
filed  Dec.  30,  1916.  Produce  efficient 
means  to  duplex  telegraph  lines. 

1.21S.S90.  Electric  Switch;  Clarence  D. 
Piatt.  Bridgeport,  Conn.  App.  filed  April 
20,  1916.  Reduce  the  shock  of  the  switch 
movements. 

1.218.S92.  Muffler  for  Telephones; 
Aleksander  Pludowski,  Waterbury,  Conn. 
App.  filed  Aug.  3,  1916.     Improvement. 


Record  of 
Electrical 

Patents 

Notes  mi  United  States  Patents 
issued  on  March  1 1.  1917 


1,2  i  8,91  8      Mi  x and     App  u 

Si  p  ii.  ■>  ii  ■■'■       H  Orbs  ;      Joseph 

\\  ■  itherby,   New   Cumberland,    Pa.     App. 
Bled  June  l  -.  1916,     Impi  o>  •  mi  nl     Ln  t  in- 
1 1  .mi  in.  hi    of    magnet  Ic    ores    In    a    i  ui> 
(i Ivtded    mixture    con   I  ting    of    partlcli 
ha  vmr  dlffei  i  in  degi  ees  of  magnel  l< 
meabflity. 

1,218,984  Sound  Emitter;  Sydney  Ever- 
shed  and  Willie  Dick Kllroy.  Chlswlck, 

<mi,     App.  iii, mi  May   8,    1910.     Elec 
trie   vlbratorj    motors  and   their  applica- 
i  ion  for  signaling  to  a  <iista  ace, 

1,218,99  v.     1 1  ib  Alarm  ;  <  Ibarles  R, 

Ford,  Paducah,  Ky.  App  Bled  Aug.  2f>, 
1 9  i ...  For  H-  e  upon  i  teamboats  and  ol  her 
water-navigating  vessels. 

1,218,952.  Rectifier  for  Polyphase  Al- 
tbrnating  Currents;  Ernst  Oelschlager, 
Berlin-Charlottenburg,  Germany.  App. 
filed  Nov.  20,  1913.  Employing  liquid 
mercury. 

1,218,955.  Service  Demand  or  Operation 
Recorder;  Enamel  Grattan  Ralston,  In- 
dianapolis, Intl.  App.  Bled  April  8,  1916. 
Provision  of  an  Instrument  which  may  be 
used  In  connection  with  any  source  of 
electrical  energy  for  the  permanent  re- 
cording of  service,  operation  or  periodic 
demand  of  any  reciprocating  or  rotating 
mechanism. 

1,218,960.  Separating  Device;  Montgom- 
ery Sleeth.  Bellevue,  Pa.  App.  filed  Nov. 
3,  1915.  Magnetic  devices  for  separating 
extraneous  metallic  articles  from  cotton 
or  the  like. 


^""t """  ~Jl    ■    '  "=      o>a»""""l 


1,218,621 — Slip  Coupi.ng   lor   Electric  Cable 
Conduits 

1,218,967.  Separator  for  Storage  Bat- 
teries and  Process  for  Making  the 
Same  ;  Theodore  A.  Willard,  Cleveland, 
Ohio.  App.  filed  July  24.  1914.  Separator 
having  contained  or  embedded  in  the  body 
thereof  a  layer  or  sheet  of  material 
which  produces  the  pores  and  which  is 
exposed  at  intervals  on  opposite  sides  of 
the  body. 

1,218,998.  System  for  Packing  and  Ship- 
ping Telephone  Apparatus  ;  Alexander 
M.  Haubrich,  Chicago.  111.  App.  filed 
May   23,   1913.     Improvement. 

1.219.001.  Governor  and  Automatic  Cut- 
Out  for  Electric  Generators  ;  Solomon 
F.  Johnson  and  Levi  P.  Ayres,  Indian- 
apolis, Ind.  App.  filed  Dec.  15,  1913.  Ap- 
paratus adapted  to  establish  a  circuit  be- 
tween a  battery  and  generator  after  the 
latter  has  developed  the  required  voltage 
for  charging  the  battery  and  disconnect- 
ing the  generator  from  its  driver  when 
the  generator  has  reached  a  predeter- 
mined speed  so  as  to  prevent  the  over- 
charging of  the  battery. 

1.219.002.  Electric  Switch;  Solomon  F. 
Johnson  and  Levi  P.  Ayres,  Indianapolis, 
Ind.  App.  filed  July  27,  1914.  Improve- 
ments. 

1.219.003.  Binding  Post;  William  Kais- 
ling.  Chicago.  111.  App.  filed  Aug.  4,  1913. 
Spring  binding  post. 

1,219,008.  System  for  Supplying  Elec- 
tricity ;  William  Oscar  Kennington,  An- 
derson, Ind.  App.  filed  May  21,  1914. 
Employment  of  a  relay  having  a  magnet 
responsive    to    the    output    of   the    source. 

1,219,063.  Electrical  Piano;  Mario  Arese, 
Turin,  Italy.  App.  filed  May  3,  1916. 
Modifying  the  intensity  of  the  sound 
along  the  keyboard. 

1,219,074.  Galvanic  Battery  Cell  of  the 
Mercuric-Oxid  Type  ;  Johannes  Nico- 
laus  Bronsted,  Copenhagen,  Denmark. 
App.    filed    Aug.    4,    1915.      Improvements. 

1,219,098.  Trolley  Ear:  William  F.  Hall, 
Newton,  Mass.  App.  filed  Oct.  15,  1915. 
Trolley  wheel  may  freely  pass  over  it 
without  arcing. 


1,219,1  ahiii.h.iii      Morduob 

i  i.  tplan  Brookl)  n,  N  v.  App  Bled 
Jan    L6,  1916     \  ■   i  dim  '  ■  i 

]  ii  .Mi  in.. i.     OF 

y  u  aw 

Philadelphia,    Ps        App     Bled     Dei 

i  B  1 8       i  n.pi  ov<  in.  ■ 

lurray,   New    'i  oi  k,   N     v      App    Bi<  'i 

i  ■•  i  •     'i .    i  in,-  .1.  vici     in. i  -.   b 
piled  to  in 

1,219,184,  Switch;  Thomas  E  Murraj  Ji  . 
Brooklyn,  N.   >       App.  Bled  June  8,   1916, 

iii.   ...  opei atli 

1 ,2  I  9,  18S        Mi  D    OF    FLANGING.    THl 

Metal  Ti  si ,   Thomai    E.    M  ui  ray, 
New  Kork,  N.  v      App.  Bled  Nov.  29,  1916. 

Iniprov     mult. 

1,219,181  i  aiCAL    Wi.i  di  tta    Appaea- 

Thomas  E.  Murray,  New  fork, 
N.  v.  App.  filed  Nov.  29,  1916  From  a 
welded  jouii  between  the  butl  end  oi  •■ 
tube,  or  pipe,  and  a  ciroular  shoulder  oa 
iii.  Inner  pei  Iphery  of  a  i  leeve  re< 
ild   tube. 

1.219.187.  Electrical    Welding    Appara- 
Thomas    B.     Murray,     New     ^ork, 

N.  v.  App.  filed  Nov.  29,  1916.  Rota- 
tion oi  one  of  the  two  bodies  to  be 
welded  causi  a  movement  of  the  other 
of   said    bodies   into   pressing  contact   with 

said  rotating  body  at  the  welding  joint. 

1.219.188.  Electrically-Welded  Tube  and 
FLANGE;  Thomas  E.  Murray,  New  York, 
N.  Y.  App.  tiled  Nov.  29,  1916.  Improve- 
ment, 

1.219.189.  Method  of  Electrically  Weld- 
im;  the  End  ok  a  Tube  Within  a 
SLEEVE  OR  Socket;  Thomas  E.  Murray, 
New  Fork,  N.  Y.  App.  filed  Dec.  14,  1916. 
Improvement. 

1,219,148.  Supervisory  System;  James  G. 
Nolen,  New  York,  N.  Y.  App.  filed  July 
23,  1909.  Employed  for  indicating  sud- 
den and  excessive  rise  in  temperature. 

1,219,171.  Chandelier;  M  o  ri  t  z  D. 
Schwartz,  New  York,  N.  Y.  App.  filed 
Oct.    2,    1916.      Indirect   lighting   systems. 

1,219,189.  Automatic  Recording  Fire 
Alarm  ;  Henry  Symes,  Mornington,  near 
Dunedin,  New  Zealand.  App.  filed  Oct. 
8,    1913.      Improvements. 

1,219,194.  Electric  Zinc-Distilling  Fur- 
nace ;  John  Thomson,  New  Y'ork.  and 
Francis  A.  J.  Fitz  Gerald,  Niagara  Falls, 
N.  Y.  App.  filed  June  21,  1916.  Mini- 
mize the  cost  of  transforming  metal  into 
fume  or  gaseous  vapor,  to  retain  certain 
elements  of  the  fume  within  the  furnace 
and  to  then  evacuate  and  conduct  other 
portions  of  the  fume. 

1.219.215.  System  of  Space  Signaling; 
James  C.  Armor,  Brooklyn,  N.  Y.  App. 
filed  July  26,  1912.  Provide  adequate 
electrical  means  whereby  the  normal  in- 
ductance of  the  inductive  means  referred 
to  may  be  maintained  at  approximately 
a  predetermined  value. 

1.219.216.  System  of  Space  Signaling; 
James  C.  Armor,  Ingram,  Pa.  App.  filed 
Oct.  14,  1913.  Transmitting  station  of  a 
system  of  wireless  telephony. 

1,219,228.  Electrical  Grounding  Clamp; 
James  Elbert  Birdsall,  Philadelphia,  Pa 
App.  filed  Aug.  17,  1915.  All  tendency 
to  loosening  or  shifting  may  be  obviated. 

1,219,230.  Electric  Route  Indicating  and 
Lighting  System  ;  Alfred  Blackmore, 
Kensington,  London,  England.  App.  filed 
Oct.  7,  1916.  Adapted  to  be  controlled  by 
means  of  switches. 

1,219,245.  Speedometer;  Allen  A.  Canton, 
New  York,  N.  Y.  App.  filed  Aug.  8,  1916. 
Electrically  operated. 

1,219,250.  Lock-Case  Reversing  Mecha- 
nism ;  Robert  Cecchini,  Wrest  Springfield, 
Mass.  App.  filed  July  12,  1915.  A  com- 
bination lock  for  a  safe. 

1.219.264.  Gage;  Horace  L.  Dawson  Evan- 
ston,  111.  App.  filed  Nov.  21,  1908.  Level 
of  a  liquid  in  a  tank. 

1.219.265.  Electric  Fluid  Heater;  Harry 
W.  Denhard,  San  Francisco,  Cal.  App. 
filed  Dec.  20,  1915.  Regulator  which  will 
render  the  heater  adapted  to  heat  liquids 
of  different  specific  resistance  to  any  de- 
sired temperature. 

1,219,300.  Spark  Coil;  John  Alden  Hall, 
East  Orange,  N.  J.  App.  filed  Aug.  25, 
1915.  Casing  for  an  induction  coil  and 
condenser  which  are  self-contained  and 
substantially  inclosed  within  said  casing. 

1,219,333.  Water-Purifying  Apparatus  ; 
John  D.  Kynaston,  Washington,  D.  C. 
App.  filed  Nov.  15,  1916.  To  convert 
nitrogenous  and  other  soluble  impurities 
and  animal  and  vegetable  matters  either 
in  solution  or  suspension  into  insoluble 
precipitates  to  produce  a  coagulum  for 
mechanical    separation   as   by   settlement. 
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Borrowing  Now 

INTEREST  on  borrowed  money  is  always  a  large  item 
in  the  utility,  which  has  to  invest  heavily  in  propor- 
tion to  turnover.  But  it  can  be  made  still  greater  by 
borrowing  in  times  of  crisis  just  as  it  can  be  lightened 
by  borrowing  in  periods  of  ease  and  confidence.  When 
we  make  a  great  improvement  we  can  afford  to  think  in 
terms  of  hundreds  of  thousands  or  millions.  When  we 
sell  the  bonds  to  meet  the  cost  we  can  afford  to  split 
eighths  or  sixteenths  of  1  per  cent  with  the  banker. 
The  operator  who  knows  is  the  one  who  calculates  the 
last  dollar  of  cost.  The  unthinking  man  is  the  one  who 
does  not  give  much  concern  to  price  but  passes  the  re- 
sponsibility on  to  future  years.  Now  is  a  time  when  the 
central  station  executive  who  plans  ahead  is  considering 
capital  requirements,  present  and  probable,  and  economi- 
cal means  of  providing  for  them.  In  seeking  money  he 
is  competing  with  highly  profitable  industrial  organiza- 
tions, which  promise  a  larger  return  than  the  public  will 
let  him  give.  He  is  hampered  by  reluctance  of  the  pub- 
lic to  let  him  have  profits  comparable  with  the  huge 
profits  of  industrial  properties.  But  he  offers  a  stabil- 
ity in  gross  earning  power  which  those  properties  lack 
and  is  forehanded  in  disposing  of  securities  while  the 
banking  and  public  buying  power  is  good. 


Radio-Communication  in  War 

THE  present  great  war  is  an  event  of  more  impor- 
tance than  any  in  human  history  since  the  fall  of 
the  Roman  Empire.  All  of  Europe  except  a  few  of  the 
smaller  powers  is  fighting.  All  Asia  is  in  the  lists. 
Part  of  North  America — that  is,  Canada — is  already 
fighting  officially,  and  the  rest  of  North  America — the 
United  States  and  Mexico — are  virtually  in  the  war, 
although  still  unofficially.  All  Australia  and  Australasia 
are  involved,  and  South  America  may  soon  follow,  be- 
cause the  fence  between  the  belligerents  is  too  narrow 
and  sharp  to  permit  of  comfortable  sitting. 

It  has  until  recently  been  generally  accepted  that  any 
alliance  of  nations  which  could  maintain  dominion  on 
the  seas  could  ultimately  extend  its  dominion  over 
the  lands.  It  now  looks  as  though  the  dominion  of  the 
air  would  ultimately  transcend  in  importance  the  do- 
minion of  the  sea.  The  dominion  of  the  air  is  obtained 
by  flying  machines  and  by  radio-communication.  Those 
nations  which  collectively  can  maintain  in  alliance  the 
greatest  skill  and  ability  in  fleets  of  aeroplanes,  and 
also  the  greatest  skill  and  ability  in  radio-communica- 
tion, may  be  expected  jointly  to  retain  command  of  the 
seas,  and  in  combination  therewith  to  maintain  com- 


mand of  the  land.  This  skill  and  ability  is  intellectual 
and  moral.  It  calls  for  a  high  degree  of  inventiveness, 
engineering,  discipline,  hardihood,  courage  and  initia- 
tive. No  single  country  can  expect  to  maintain  such  a 
hegemony,  but  a  strong  federation  of  progressive  coun- 
tries may  hope  to  keep  the  peace  of  the  world  through 
the  joint  dominion  of  the  air. 


Expanding  Manufacturing  Plant 

EXPANSION  in  manufacturing  plant  does  not  keep 
step  with  expansion  in  orders.  One  goes  faster  than 
the  other,  and  sometimes  it  is  plant  which  leads  while 
in  other  periods  it  is  the  orders  that  outstrip  the  en- 
largement in  physical  capacity.  In  the  electrical  man- 
ufacturing industries  the  controlling  judgment  on  the 
wisdom  of  extensive  plant  expansion  is  partially  sus- 
pended because  of  the  strangely  conflicting  influences 
and  uncertainties  of  the  day.  It  takes  far-sighted  cour- 
age to  decide  upon  and  prosecute  a  program  of  expan- 
sion in  keeping  with  the  indicated  volume  of  orders  this 
year.  The  price  of  not  doing  it,  however,  is  lost  or- 
ders and  disappointed  customers,  provided,  of  course, 
the  business  tide  remains  at  high  level.  The  manufac- 
turer turns  to  the  other  side  of  the  picture  and  sees 
arrayed  in  argument  against  expansion  such  major 
points  as  high  building  cost,  material  scarcity,  labor 
independence,  and  then  the  present  waiting  position  of 
the  country.  Plant  capacity  is  being  used  to-day  to  the 
full  possible  limit,  shop  rearrangement  is  promoting  in- 
crease of  output,  but  actual  expansion  is  still  far  behind 
the  gain  in  volume  of  business.  The  expansion  of  plant 
will  follow  and  the  long  period  of  prosperity  will  make 
its  financing  easier. 


The  Lightning  Peril 

EVERY  power  transmission  plant  has  a  wholesome 
fear  of  Thor's  hammer.  It  is  the  most  uncon- 
trollable factor  in  the  situation.  With  growing  experi- 
ence valuable  information  regarding  it  has  accumulated, 
and  important  remedial  action  has  been  taken,  yet  lack 
of  complete  knowledge  of  the  practical  phases  of  the 
situation  has  hampered  the  course  of  adequate  defence. 
A  brief  paper  by  C.  W.  Piper  in  this  issue  consti- 
tutes a  not  unimportant  addition  to  our  knowledge  of  a 
difficult  subject,  in  that  it  summarizes,  over  a  territory 
including  thirteen  states,  the  nature  of  the  damage 
which  has  recently  been  done.  The  statistics  of  the 
matter  show  that,  as  might  have  been  anticipated  from 
the    general    trend    of    experience,    transformers    and 
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meters  are  the  mosl  frequent  seati  ol  damage,  covering 
•  Mi  the  whole  approximately  half  of  the  entire  dam 
due  to  lightning  Both  transformers  and  meters  are 
numerous  and  particularly  Buaceptible  to  Injury,  and  ■ 
more  thorough  statistical  investigation  would  probablj 
shew  like  results  all  over  the  country. 

An  mi'  addition  t<>  the  data  would  have  been 

an  analysis  of  damage  with  respecl  to  the  voltage  of  thr 
lines.  It  Beams  to  be  rather  ;i  usual  experience  that  In- 
crease  of  voltage  does  not  proportionately  increase  the 
risk  from  lightning,  owing  to  the*  greater  absolute  a 

gin  of  safety    in  the  insulation;   but   exact   data  <>n   this 

matter  would  be  most  illuminating.  For  instance,  n<'\t 
to  transformers  and  meters  insulators  come  in  for  the 
largest  amount  of  damage,  and  it  certainly  is  of  vital 
interest  to  know  the  relation  of  this  particular  difficulty 
to  the  voltage  of  the  lines.  Further,  has  there  been  any 
material  damage  in  cases  where  Suspension  insulators 
were  used,  and  what  was  the  margin  of  safety  between 
the  working  voltage  and  the  breaking  point  in  cases 
where  damage  has  been  done?  The  facts  collected  seem 
thoroughly  to  have  proved  that  lightning  does  strike 
twice  in  the  same  place,  and  indeed  it  is  not  difficult  to 
find  certain  points  on  particular  systems  where  trouble 
from  lightning  is  exceptionally  frequent  and  which  re- 
quire, and  should  receive,  particularly  good  protection. 
The  present  trend  of  practice  is  to  install  a  moderate 
number  of  arresters,  placing  them  as  near  as  possible  to 
the  apparatus  to  be  protected  and  paying  special  atten- 
tion to  branches  of  the  main  line  and  to  large  and  con- 
sequently valuable  transformers.  Whether  it  is  pos- 
sible entirely  to  avert  damage  from  direct  lightning 
strokes  may  perhaps  be  regarded  as  dubious,  since  the 
efficient  voltage  may  be  enormously  great  with  respect 
to  the  factors  of  safety  even  with  the  best  apparatus. 
On  the  other  hand,  the  data  collected  seem  to  show  that 
most  of  the  damage  done  is  by  induced  strokes  or  their 
resulting  surges,  which  are  of  relatively  moderate  volt- 
age and  hence  much  more  easily  dealt  with. 

In  attempting  anything  like  complete  protection  the 
cost  of  the  arresting  devices  themselves  rises  to  a  very 
serious  amount,  and  a  balance  has  to  be  struck  between 
the  cost  of  arresters,  the  damage  due  to  interruptions 
and  the  probable  interruptions  due  to  failure  of  insula- 
tion. It  is  a  situation  somewhat  akin  to  that  found  in 
the  installation  of  so-called  automatic  devices  of  many 
kinds.  Used  judiciously  these  are  of  vast  value  in  the 
operation  of  an  electric  plant,  but  it  is  by  no  means  im- 
possible to  reach  a  point  where  the  automatic  apparatus 
becomes  itself  a  source  of  more  practical  difficulty  than 
those  things  which  it  is  installed  to  remedy.  The  final 
moral  of  this  and  other  investigations  into  lightning  is 
that  in  arranging  protection  hard  common  sense  and 
experience,  particularly  the  latter,  count  for  a  great 
deal,  and  that  the  fundamental  rule  in  safeguarding  a 
system  is  to  pick  out  the  danger  points  and  to  protect 
them,  right  there,  by  such  means  as  seem  adequately 
suited  to  the  particular  task.  A  bank  of  costly  trans- 
formers justifies  thorough,  even  if  expensive,  protection 
which  would  not  be  appropriate  for  apparatus  of  less 
cost  and  importance. 


Electric  Cotton  Mill  Equipment 

IT  is  now  .1  little  mure  than  twenty  years  Mine  the 
iii  i  complete  electric  drive  for  b  cotton  mill  went 
into  service  al  Columbia,  S.  C.  One  or  two  attempt 
had  been  made  previously  by  the  mere  ub  titution  of 
motor  for  steam  plant  in  the  general  drive  of  ihe  mill, 
hut  the  Columbia  Installation  marked  an  epoch  Ini 
much  as  group  drive  by  induction  motors  was  there  for 
the  first  time  instituted,  in  another  column  Mr.  David 
Elwell  gives  an  important  report  on  the  electric  equip 

iiK-ii t  of  a  great  COtton  mill  at  Salem,  Mass.,  in  which 
it  was  practicable  to  plan  the  whole  installation  from 
the  ground  up  so  as  best  to  meet  the  somewhat  intricate 

requirements  of  that  particular  industry.  The  case  i.s 
more  than  usually  striking  because  the  energy,  instead 
of  being  generated  locally,  as  at  many  electrically  driven 
mills,  is  purchased  from  the  Salem  Electric  Lighting 
Company  and  is  delivered  at  the  regular  2300  volts 
working  pressure  of  the  power  house.  The  area  cov- 
ered amounts  to  nearly  twenty-three  acres  of  floor  space, 
and  the  whole  power  load  rises  to  between  4000  kw.  and 
4500  kw.,  distributed  to  nearly  300  motors.  These  mo- 
tors are  of  the  ordinary  three-phase  type,  and  with  the 
exception  of  the  equipment  of  the  weave  shed  are  all 
wound  for  550  volts,  which  has  been  from  the  very  be- 
ginning a  popular  voltage  for  mill  distribution  on  ac- 
count of  relatively  small  requirements  for  distribution 
copper.  In  the  weave  shed  220-volt  motors  were  used, 
for  the  reason  that  motors  specialized  for  such  service 
have  been  widely  developed  for  this  particular  pressure. 
This  voltage  also  facilitates  the  switching  equipment  by 
allowing  the  use  of  standard  and  comparatively  inex- 
pensive devices. 

A  particularly  interesting  feature  of  the  transformer 
installation  is  that  it  constitutes  an  outdoor  substation 
protected  by  a  concrete  and  steel  roof  and  partly  housed 
in  by  a  brick  fire  wall.  The  transformer  units  them- 
selves are  mounted  on  steel  rollers  bearing  on  rails  so 
that  they  can  be  moved  readily  and  the  floor  is  drained 
to  take  care  of  the  oil  in  case  of  accident.  Alongside 
this  main  substation  is  a  wire  tower,  from  which  radiate 
the  2300-volt  feeders  for  the  subsidiary  transformer 
banks  and  the  heavy  550-volt  power  circuits  for  the  spin- 
ning mill.  The  weave-shed  power  at  the  lower  voltage 
is  derived  from  five  banks,  each  of  600  kva.,  and  these 
transformer  groups  are  energized  from  two  separate 
2300-volt  power  feeders.  The  lighting  circuits  are 
worked  single-phase  from  balanced  connections  to  three- 
phase  transformers,  or  sometimes  from  connection  to  a 
single  phase. 

The  wiring  is  in  general  run  in  concealed  conduits 
for  the  lighting,  and  open  for  the  power.  The  details  of 
the  installation  are  fully  discussed  by  the  author.  From 
a  practical  standpoint  the  most  striking  feature  of  the 
installation  is  the  fact  that  the  energy  is  purchased  on 
the  basis  of  demand  charge  plus  a  meter  charge,  and 
that  there  are  special  requirements  connected  with  this 
contract  by  which  the  mill  has  to  maintain  an  80  per 
cent  power  factor,  even  if  synchronous  condensers 
should  be  required  to  keep  it  up.  In  point  of  fact  the 
power  factor  is  about  82  per  cent,  and  a  little  higher 
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when  lighting  service  is  on.  The  final  proof  of  excel- 
lence is  in  the  results,  and  it  should  here  especially  be 
noted  that  the  plant  has  emphatically  made  good  by 
reaching  an  efficiency  of  production  altogether  extraor- 
dinary and  very  near  to  the  maximum  theoretically 
possible  for  the  mill  machinery  employed.  This  per- 
formance is  certainly  in  itself  a  complete  justification 
for  the  often-made,  and  proved,  claim  that  electric  equip- 
ment leads  to  the  best  attainable  results  in  efficiency  of 
operation. 

An  Atomic  Model 

MATTER  as  known  to  our  senses,  on  a  small  scale, 
comes  in  solid  or  in  liquid  particles — i.e.,  in  lumps. 
There  is  very  strong  theoretical  evidence,  however,  that 
these  perceptible  lumps  are  aggregations  of  vast  num- 
bers of  molecules,  which,  in  a  chemically  pure  substance, 
under  uniform  conditions,  may  be  all  alike.  No  one  has 
ever  seen  a  molecule,  even  in  the  microscope,  but  the 
shadows  of  large  molecules  are  believed  to  be  visible  in 
the  ultra-microscope.  It  is  very  hard  to  avoid  belief  in 
the  existence  of  molecules.  These  latter  are,  in  turn,  be- 
lieved to  be  formed  of  groups  of  atoms,  the  atom  being 
the  smallest  portion  of  any  single  chemical  substance 
which  can  exist  independently.  The  word  atom,  in  its 
Greek  derivation,  means  that  which  cannot  be  cut  or 
subdivided.  Until  recently  it  was  supposed  that  the 
atom  was  the  smallest  possible  subdivision  of  matter. 
Recently  that  supposition  has  been  blown  to  atoms. 
Atoms  are  now  believed  to  be  aggregations  of  entities 
very  much  smaller,  which  are  called  electrons,  because 
their  electrical  properties  are  so  prominent.  Two  kinds 
of  electrons  are  postulated ;  namely,  positive  and  nega- 
tive electrons.  Of  these,  the  behavior  of  negative  elec- 
trons is  the  more  easily  recognized.  All  negative  elec- 
trons are  supposed  to  be  exactly  alike.  Although  nega- 
tive electrons  are  so  remotely  beyond  the  resolving 
powers  of  the  microscope,  yet  the  electrical  effects  of 
single  electrons  are  readily  detectable  in  the  physical 
laboratory.  The  atom  then  still  retains  its  place  as  the 
smallest  individual  piece  of  a  chemical  substance;  but 
the  electron,  of  which  all  atoms  are  constructed,  is  now 
the  smallest  material  entity  of  which  we  have  any 
knowledge.  It  is  also  believed  that  all  the  forces  which 
act  upon  electrons  to  bind  them  into  an  atom  and  to  en- 
dow the  properties  of  the  atoms  are  purely  electromag- 
netic forces ;  so  that  to  understand  an  atom  we  must 
study  electricity. 

A    very    high    degree    of    interest    attaches    to    the 


investigation  of  the  inward  properties  of  atoms,  not 
only  from  a  purely  scientific  standpoint,  but  also  from 
the  standpoint  of  possible  engineering  applications.  It 
seems  evident  that  the  store  of  electric  energy  in  the 
structure  of  an  atom  is  relatively  very  large,  and  is  enor- 
mous with  respect  to  the  energy  that  atoms  can  liberate 
in  forming  chemical  unions  into  molecules.  For  exam- 
ple, there  is  reason  to  believe  that  the  energy  inside 
atoms  of  carbon  and  atoms  of  oxygen  is  far  greater 
than  that  which  is  released  when  these  carbon  atoms  of 
coal  burn  with  the  oxygen  atoms  of  the  air.  If,  there- 
fore, it  were  found  possible  to  disrupt  atoms  under  con- 
trol, the  energy  released  in  the  process  might  make  mod- 
ern fuels  take  a  very  subordinate  place  in  the  produc- 
tion and  distribution  of  energy.  However,  the  problem 
seems  very  difficult  of  solution.  An  atom  has  constitu- 
tional objections  to  being  disrupted.  Some  heavy  atoms, 
like  those  of  uranium,  thorium  and  radium,  oblige  us  by 
undergoing  occasional  automatic  disruption  and  with 
the  concomitant  liberation  of  relatively  large  stores  of 
internal  energy;  but  as  yet  we  can  neither  hasten  nor 
retard  the  process. 

If  we  are  to  learn  how  to  unlock  the  bonds  that  gird 
electrons  into  the  structure  of  an  atom,  we  must  first 
deserve  success  by  hard  work  in  the  study  of  atoms  and 
their  little  ways.  There  is  no  royal  road  to  knowledge, 
even  into  the  heart  of  so  minute  a  thing  as  an  atom. 

Various  attempts  have  already  been  made  to  picture 
the  structure  of  atoms  and  their  component  electrons. 
The  best  success  so  far  has  been  obtained  by  represent- 
ing the  negative  electrons  as  rotating  in  planetary  rings 
about  a  positively  charged  center.  On  the  extremely 
great  astronomical  scale  we  see  that  solar  systems  are 
built  up  as  flats,  or  substantially  in  two  dimensions, 
with  planets  revolving  in  nearly  coincident  planes  about 
a  central  sun.  In  the  opposite  extremely  small  atomic 
scale  it  is  supposed  that  atomic  systems  are  also  flats, 
with  numerous  electron  planets  revolving  in  planes 
about  a  center.  It  is  doubted,  however,  whether  the 
atomic  center  is  more  than  a  geometric  center,  and 
whether  it  is  occupied  by  positive  electrons.  At  all 
events,  atomic  models  at  present  content  themselves  with 
the  planet  electrons  and  substitute  for  the  central  sun 
a  central  force  which  pulls  the  electrons  inwards. 

A  recent  and  interesting  atomic  model,  consisting  of 
magnetized  steel  balls  floating  in  rotating  mercury,  ha* 
been  described  by  Prof.  R.  R.  Ramsey  in  the  Philo- 
sophical Magazine  and  is  referred  to  in  this  week's 
Digest. 


I 


N  the  issue  for  April  7  several  articles      The   Coming   Issues       put  will  also  appear  in  that  issue,  in  ad- 
which  are  of  particular  interest  from      •« NiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiimiiiimiiiiiiiiiHwuiiiiiiiiiiinii       dition   to   the   statistics   gathered   every 


the  public  policy  point  of  view  will  be  published.  One 
will  discuss  the  enlargement  of  the  activities  of  holding 
companies  in  the  public  utility  industries.  This  out- 
come is  clearly  forecast  by  recent  developments.  Other 
articles  will  take  up  recent  decisions  by  courts  and  pub- 
lic service  commissions  which  are  worth  attention  as  in- 
dicating tendencies  in  regulation.  The  regular  monthly 
compilation  of  central  station  earnings  and  energy  out- 


year  by  the  Electrical  World,  showing  the  output, 
peak  load  and  time  of  peak  on  the  largest  generating 
systems  in  America  for  the  year  1916.  In  the  second 
issue  of  April  subjects  of  interest  to  station  and  operat- 
ing engineers  will  be  discussed.  The  engineering  num- 
ber which  will  appear  April  21  will  contain  an  article 
on  making  direct-current  network  calculations  and  deal- 
ing with  the  effects  of  adding  new  conductors. 
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Electric  Service  in  a  Cotton  Mill 


tiderations  Which  Influenced  Selection  of  Equipment,  Layout  of  Apparatus  and  Method! 
of  Installing  It,  with  Features  of  Distribution  Circuits 
and  Central  Station  Contract 
Bi   David  Elwell 

Electrical  EBnglneei    Lockwood,  Oreena  A  Company,   Boston,    '■•' 


HAVING.  Iiih'm  forced  by  tin-  burning  oi  its  cotton 
mills  in  L914  to  re-equip  throughout,  and  wishing 
to  use  its  entire  plant  and  operating  force  for 
industrial  purposes  and  not  anj  tor  the  generation  <>r 
motive  power,  the  Naumkeag  steam  Cotton  Company, 

Salem,    .Mass.,   adopted   motor  drive  and  central   station 

energy  exclusively  for  operating  its  machinery,  instead 
of  having  to  tit  motors  to  certain  machine  layouts  and 
installations,  as  usually  happens  when  rehabilitating  a 
plant,  with  uneconomical  results,  conditions  made  it 
possible  to  study  the  requirements  and  select  the  most 
suitable  types  of  motors  and  control  apparatus  as  well 
as  the  most  economical  layout.  Pending  the  rebuilding 
and   equipping   of   the   plant   motor-driven   looms   were 


tunc  elemenl  relays  to  prevenl  tripping  from  small  peaks 

of   short   duration,   and   those  at  the  mill  with   reverse 

energy  relays  to  prevent  energy  feeding  into  a  cable 

from  both  ends,  in  case  of  a  fault  in  it. 

Selection  of  Voltages  for  Distribution, 
Motors  and  Lighting 

Since  2300  volts  is  the  standard  distributing  voltage 
of  the  Salem  Electric  Lighting  Company,  energy  is  re- 
ceived and  distributed  to  the  transformer  groups  at  that 
potential.  A  pressure  of  550  volts  was  selected  for  the 
mill  and  storehouse  motors  since  this  pressure  was  not 
considered  absolutely  hazardous,  and  would  not  necessi- 
tate the  use  of  lead-covered  cable  and  iron  conduit  as 


FIG.   1 — WEAVE  SHED  OF  NAUMKEAG  STEAM  COTTON  COMPANY  IN    WHICH   NEARLY   3000   SPECIAL  LOOM   MOTORS  ARE   INSTALLED 


installed  in  the  storehouse,  which  had  escaped  destruc- 
tion by  fire,  and  were  operated  by  central  station  energy 
to  maintain  as  large  a  portion  of  normal  production  as 
possible.  Some  of  the  considerations  which  influenced 
the  selection  of  the  permanent  equipment  will  be  out- 
lined in  the  following  article  in  conjunction  with  de- 
scriptions of  the  apparatus,  layout  and  methods  of  in- 
stalling it. 

The  new  Naumkeag  plant  includes  a  storehouse,  spin- 
ning mill,  weave  shed,  and  heating  plant.  In  round 
figures,  the  plant  has  a  total  floor  area  of  1,000,000  sq. 
ft.  Between  the  mill  and  storehouse  basements,  and 
also  between  the  mill  and  the  weave  shed,  are  passage- 
ways which  serve  as  thoroughfares  and  passages  for 
pipes  and  electrical  circuits. 

Energy  is  furnished  to  the  mill  by  the  Salem  Electric 
Lighting  Company  at  60  cycles  and  2300  volts  over  four 
500,000-circ.  mil  lead-covered,  varnished-cambric,  three- 
conductor  cables  laid  in  an  underground  duct  line.  At 
each  end  of  each  circuit  is  an  oil  circuit  breaker,  the 
switches   at  the  station   being  equipped  with   inverse- 


higher  voltages  would,  owing  to  insurance  requirements. 
Moreover,  many  of  the  motors  are  of  small  sizes  which 
are  not  commercially  available  in  voltages  above  550. 
For  the  weave-shed  equipment  220  volts  was  selected, 
since  electrical  manufacturers  have  specialized  on  this 
voltage  for  the  type  of  motors  used  there.  Furthermore, 
better  efficiencies  can  be  secured  and  failures  in  insula- 
tion are  less  likely  than  at  higher  voltages.  Another 
point  in  favor  of  this  voltage  is  that  standard  condulet 
fittings  arranged  for  220-volt  snap  switches  are  avail- 
able for  individual  motor  control,  which  would  necessi- 
tate more  expensive  inclosed  knife,  or  oil,  switches  if 
a  higher  voltage  were  used.  Single-phase,  110-volt  cir- 
cuits balanced  on  the  legs  of  three-phase,  2300/1 10-volt 
transformers  were  selected  for  lighting  service. 

On  the  south  side  of  the  mill  is  a  wire  tower  from 
which  radiate  2300-volt  power  feeders  energizing  the 
various  transformer  banks  and  550-volt  circuits  serving 
the  spinning  mill.  Intermediate  floors  have  been  pro- 
vided half-way  between  the  main  floors  in  the  tower  on 
which  the  550-volt  power  distributing  boards  serving 
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each  mill  floor  are  located.  In  the  basement  of  the 
tower  is  located  the  electric  service  company's  equip- 
ment as  well  as  the  2300-volt  mill  distributing  board. 

The  incoming  2300-volt  cables  enter  this  basement 
from  an  adjacent  manhole  and  terminate  at  a  two-panel 
board  bearing  oil  circuit  breakers  with  reverse-energy 
relays,  graphic  power-factor  meters  and  wattmeters  and 
duplicate  watt-hour  meters.  This  equipment  controls  all 
energy  delivered  to  the  mill  and  affords  the  necessary 
data  for  computing  power  bills  on  the  basis  mentioned 
later  in  the  contract.  From  this  board  conductors  lead 
to  the  buses  of  the  mill  distributing  board  adjoining  the 
electric  service  company's  panels.  This  board  consists 
of  five  single-circuit  feeder  panels — one  for  mill  and 
storehouse  power  supply,  two  for  weave-shed  power 
supply,  one  for  mill  and  storehouse  lighting,  and  one  for 
weave-shed  lighting. 

The  mill  and  storehouse  power  feeder  consists  of  two 
three-phase,  500,000-circ.  mil  lead-covered,  varnished- 
cambric  cables  connected  in  parallel  to  a  bank  of  power 
transformers  in  an  outdoor  station  adjacent  to  the  wire 
tower.  All  of  the  remaining  feeders  are  three-conductor, 
varnished-cambric,  lead-covered,  steel-taped  under- 
ground cables.  These  were  used  because  the  mill  and 
weave  shed  have  dirt-floor  basements  in  which  they 
could  be  laid  without  excessive  expense.  Aerial  power 
lines  might  have  been  used  to  the  weave  shed,  but  were 
undesirable  because  of  appearance.  Lead-covered  cables 
in  rigid  iron  conduit  would  have  been  more  expensive 


■  Copper  separated x- 


5S0  V  Bus  Riser 
through  all  Stories 
of  Toner 

FIG.  2 — METHOD  OF  CONNECTING  MILL  AND  STOREHOUSE  POWER 
TRANSFORMERS,  ONE  OF  WHICH   IS  A  SPARE  UNIT 

than  steel-taped  underground  cables.  Underground  fiber 
conduit  installed  outside  the  buildings  would  also  have 
been  expensive  and  might  possibly  interfere  with  future 
building  extensions.  A  duct  system  laid  in  the  building 
basements  would  have  been  inherently  expensive  and 
the  cost  of  waterproofing  or  draining  the  duct  lines  and 
manholes  would  have  been  prohibitive  since  the  base- 
ment floors  are  at  high-water  level,  the  plant  being 
situated  on  Salem  Harbor.  Moreover,  diagonal  runs 
afforded  the  shortest  circuits  in  the  weave  shed  to  the 
transformer  vaults  and  were  practicable  only  with  steel- 
taped  cables  since  interference  with  the  column  footings, 
which  are  about  25  ft.  apart,  had  to  be  avoided. 

The  storehouse  power  load  consists  of  two  15-hp. 
motors  operating  electric  elevators  and  two  5-hp.  motors 
driving  bale  breakers.  The  use  of  550  volts  for  the  mill 
and  storehouse  motors  permits  economical  transmission 
from  one  power  transformer  bank,  since  only  one  2300- 
volt  power  feeder  is  required  at  this  voltage. 

The  weave-shed  power  transformers  are  arranged  in 
five  banks  of  600  kva.  each.  For  reliability,  and  to  mini- 
mize the  reactive  drop  which  would  have  resulted  from 
the  use  of  one  feeder  for  a  load  of  this  size,  the  trans- 
former banks  are  energized  from  two  separate  power 
feeders.  An  additional  feeder  serves  the  lighting  trans- 
formers for  the  mill  and  storehouse,  the  latter  having  a 
single-phase  transformer  connected  with  one  of  the 
2300-volt  legs,  which  is  carried  in  conduit  to  an  outdoor- 
type  transformer  mounted  on  the  canopy  over  the  ship- 


ping platform.     The  fifth  2300-volt  feeder  serves  four 
banks  of  lighting  transformers  in  the  weave  shed. 

A  hand-operated  2300-volt  distributing  switchboard 
equipped  with  remote-control  apparatus  is  installed 
Front  and  back  alleys  are  provided  for  inspection  of 
switches  and  removal  of  tanks.  Three-section  panels 
carry  the  apparatus,  which  includes  a  polyphase  indicat- 


FIG.    3 — BALE    BREAKERS    DIVIDED    INTO    GROUPS    OF    THREE 
MACHINES  EACH  TO  PERMIT  FLEXIBLE  OPERATION 

ing  wattmeter,  an  inverse-definite-time-limit  relay,  an 
oil  circuit  breaker  and  a  polyphhase  watt-hour  meter. 

At  all  except  one  of  the  five  power  transformer  loca- 
tions in  the  weave  shed  is  a  bank  of  lighting  trans- 
formers. In  each  of  these  vaults  an  oil  circuit  breaker 
is  provided  for  each  transformer  bank,  the  two  breakers 
being  mounted  on  a  single-section  panel  carried  on  pipe 
frame  and  having  double-coil  series  trips  with  oil  dash- 
pot  attachments.  Series  trips  were  chosen  for  these 
breakers  to  secure  a  cheaper  trip  than  is  afforded  by 
relays  with  current  transformers  and  to  permit  a  suit- 
able time  element  before  opening  the  circuit  on  overload. 

The  550-volt  distributing  boards  in  the  mill  each 
consist  of  a  disconnecting  and  metering  panel  and  the 
required  number  of  single-circuit  feeder  panels.  A 
hook-operated  knife  disconnecting  switch  for  separating 
the  bus  from  the  power  supply  and  a  watt-hour  meter 


fig.  4- 


-PICKERS    WITH     INDIVIDUAL    MOTORS    MOUNTED    ABOVE 
MACHINES 


for  measuring  the  total  power  to  the  floor  constitute 
the  first  panel.  Each  feeder  panel  is  equipped  with  a 
single-phase  ammeter  and  a  double  series-trip  oil  cir- 
cuit breaker  having  a  dash-pot  time-limit  attachment. 
A  voltmeter  on  the  first-floor  switchboard  indicates  the 
potential  on  the  550-volt  system.  The  tripping  attach- 
ment   and    time-element    device    used    are    simple    and 
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effective,  and  eliminate  the  expense  of  current   trani 
formers  and  separate  relays.     Single-phase  ammeti 
which  are  used   in  tead    <>f    Indicating  wattmeters  to 
eliminate  currenl   transformers,   Indicate  the  load  on 
each  feeder  and  permil  proportioning  the  total  power 
among  the  different  lines.    All  of  tin'  switchboards  are 
o\  natural  oil  finished  Monson  slate,  which  is  satisfac 
tory  electrically  for  all  voltages  used  and  Is  not  stained 
i»y  oil  from  the  breakers,    All  switchboards  were  fur 
Dished  and  installed  by  tin*  Condit  Electrical  Manufac 
turing  Company.    AH  oil  circuit  breakers  have  electric* 
ally  welded  boiler-iron   tanks  and   the  switch   frames 
are  provided  with  heavy  lips,  which  engage  the  tops  of 

the     tanks    and     prevent     their    blowing    off    when     the 
switches  open  under  hea\\    overloads. 

Transformer  Equipment 

The  transformers  for  the  mill  and  storehouse  power 
supply  are  located  outdoors  heside  the  wire  tower,  and 
consist  of  four  L250-kva.  self-cooled  units,  one  of  which 
is  a  spare.  These  transformers  serve  the  bulk  of  the 
load  in  the  plant,  and  as  the  entire  power  supply  for 
the  spinning  mill  is  concentrated  in  this  single  bank, 
reliability  is  of  prime  importance.  For  this  reason 
and  to  facilitate  change-over  when  necessary,  the  fourth 
transformer  was  provided  and  the  switching  arrange- 
ment developed  as  shown  in  an  accompanying  diagram. 
The  spare  transformer  is  provided  with  a  set  of  high 
and  low-tension  tie  buses,  permanently  connected  with 
double-throw  switches,  by  means  of  which  the  spare 
transformer  may  be  substituted  for  any  of  the  regular 
units.  The  double-throw  high-tension  switch  is  pro- 
vided so  that  the  spare  unit  may  be  kept  warm  and  in 
readiness  for  service.  The  value  of  this  arrangement 
has  already  been  demonstrated  by  the  convenience  af- 
forded in  taking  the  individual  transformers  out  of 
service  for  drying  and  filtering  the  oil.  With  two  trans- 
formers out  of  service,  the  larger  part  of  the  load  can 
still  be  carried.  Simultaneous  failure  of  more  than  two 
transformers  is  very  improbable. 

The  transformers  are  sheltered  by  a  light  concrete 
roof  supported  by  a  structural-steel  framework  which 
supports  the  high  and  low-tension  wiring.  On  the  front 
of  the  structure  are  wire  gratings  with  openings  which 
give  access  to  the  600-volt  switches.  Since  the  rear 
of  the  house  is  toward  the  mill  it  is  provided  with  a 
brick  fire  wall.     Small  iron  doors  permit  access  to  the 


FIG.  5 METHOD  OF  APPLYING   MOTOR  DRIVE  TO  LOOMS 

high-tension  switches  on  this  side.  The  transformers 
are  mounted  on  steel  rollers,  rails  being  provided  in 
the  concrete  floor  to  facilitate  moving.  The  inclosure 
is  pitched  and  drained  to  dispose  of  the  oil  in  case  of 
leakage. 

The  weave-shed  power  and  lighting  transformers  are 
installed   in   vaults   in   the   basement   of   the  entrance 


toweis.  The  null  lighting  trail  formei  are  mounted 
in  fireproof  vaults  In  the  basement  I  '"  i  vaults  are 
ventilated  and  provided  with  ral  ed  door    Ills  to  prevent 

the  escape  of  oil    in   accordance    with    in    iirance    require- 
ments.   All  of  the  lighting  transformers  for  the  plant, 
consisting  of  twenty  two  units  totaling  810  leva.,  ■' 
furnished  by  the  General  Electric  Company,  which  also 
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furnished  the  weave-shed  power  transformers,  consist- 
ing of  five  banks  of  three  200-kva.  units. 

Mill  Power  Wiring  System 

Two  10-in.  by  0.25-in.  buses  per  leg  were  used  from 
the  main  transformers  into  the  wire  tower,  rather  than 
a  larger  number  of  smaller  bars,  to  secure  rigidity 
where  they  run  across  the  tops  of  the  transformers. 
To  prevent  the  entrance  of  birds,  and  of  cold  air  in  the 
winter,  and  yet  give  proper  ventilation  and  insulation, 
the  arrangement  shown  herewith  was  used.  After  en- 
tering the  wire  tower  the  power  buses  rise  to  the  top 
of  the  building,  tapering  in  size  toward  the  end  and 
being  supported  by  insulators  4  ft.  apart.  Distributing 
boards  are  tapped  off  at  the  successive  floors. 

A  4000-amp.  transformer  circuit  breaker  was  re- 
quired in  the  main  secondary  circuit,  but  its  price  and 
lack  of  space  made  it  necessary  to  devise  special  ar- 
rangements. With  the  approval  of  the  insurance  com- 
pany two  buses  per  leg  were  extended  to  the  top  of  the 
wire  tower,  the  theory  being  held  that  any  current 
which  might  cause  dangerous  heating  in  buses  of  this 
size  would  trip  the  primary  transformer  circuit  breaker. 

All  arguments  appear  to  be  in  favor  of  the  busbar 
rather  than  cable  construction  for  this  main  riser.  If 
all  of  the  550-volt  distributing  boards  had  been  located 
on  the  first  floor  near  the  power  entrance,  cable  would 
have  been  used  for  the  individual  outgoing  feeders,  but 
the  necessity  of  having  the  switch  control  near  the  point 
of  utilization  of  power  made  this  construction  imprac- 
ticable. A  system  of  multiple  cables  for  the  main 
power  riser  would  have  necessitated  fuses  at  each  end 
of  each  line  to  meet  insurance  requirements.  These 
would  have  been  very  undesirable.  The  ease  of  support- 
ing the  buses  and  connecting  the  distributing  boards  is 
another  advantage  in  favor  of  the  bus  construction 
employed.  The  busbar  riser  is  run  in  a  rectangular 
transite-board  duct,  except  where  the  taps  to  the  dis- 
tributing boards  are  taken  off. 

To  assure  continuity  of  service  and  ease  of  control,  to 
group  the  manufacturing  processes  efficiently  and  to 
avoid  unnecessary  reactive  drop  from  heavy  currents, 
current  loads  in  individual  feeders  were  limited  to  200 
to  300  amp.,  resulting  in  nineteen  feeder  panels  for  the 
mill.  The  power  feeder  circuits  are  protected  by  slow- 
burning  insulation  and  are  uninclosed.  They  are  car- 
ried on  cable  racks  into  the  mill  and  are  back-braced  at 
the  boards.  To  improve  the  appearance  in  the  mill, 
minimize  the  chance  of  mechanical  injury  and  make 
the  power  wiring  as  inconspicuous  as  possible,  the  con- 
ductors are  run  through  the  beams  instead  of  along 
the  bottom  of  beams  as  is  usually  done. 

All  connections  from  feeders  to  starters  and  to  motors 
are  inclosed  in  rigid  iron  conduit  throughout  the  plant 
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for  safety,  appearance  and  mechanical  protection.  In 
most  locations  the  starters  are  mounted  in  pairs  and 
a  single  tap  is  taken  from  the  feeder  to  serve  the  pair. 
Frequent  blowing  of  fuses  at  this  point  is  avoided  by 
making  the  tap  not  less  than  30  per  cent  of  the  size  of 
the  feeder  and  connecting  the  two  solidly. 

In  the  mill  and  storehouse  are  277  motors,  having  a 
total  rating  of  4150  hp.  These  units  and  the  trans- 
formers serving  them  were  furnished  by  the  Westing- 
house  Electric  &  Manufacturing  Company.  Division  of 
the  bale  breakers  into  two  groups  of  three  each  gives 
sufficient  flexibility  to  meet  requirements.  There  is  con- 
siderable variation  in  demand  upon  the  three  classes  of 
machines  included  under  pickers,  but  the  individual 
motor  drive  permits  the  use  of  the  proper  number  of 
machines  at  any  time  to  meet  the  demands  of  service. 
For  the  cards,  slubbers  and  drawing  frames,  however, 
group  drives  are  satisfactory.  The  power  requirement 
per  machine  is  small ;  thus  the  cost  per  horsepower  with 
individual  motors  would  be  very  high.  These  machines 
are  generally  in  continuous  service  so  that  the  saving 
made  possible  by  shutting  down  an  individual  machine 
is  small. 

The  roving  machines  occupy  three  rows  lengthwise  of 
the  mill.  Two  rows  are  oper- 
ated by  four-frame-drive  mo- 
tors and  the  third  row  by  two- 
frame  drives.  Four  rows  of 
spinning  frames  also  extend 
lengthwise  of  the  mill.  These, 
too,  are  operated  by  four- 
frame-drive  motors.  The  two 
and  four-frame  drives  were 
adopted  for  this  type  of  ma- 
chinery because  the  number  of 
machines  required  to  produce 
a  certain  output  varies,  and 
because  a  saving  can  be  made 
by  shutting  down  groups  of 
machines  when  they  are  not 
needed.  The  energy  consump- 
tion of  these  machines,  par- 
ticularly for  spinning,  is  con- 
siderable, and  group  drives 
from  very  large  motors  would 
require  heavy  millwright 
work.  Moreover,  the  varia- 
tions in  load,  due  to  machines 
being  in  and  out  of  service  at 
different  times,  would  cause 
speed  variations  in  large  mo- 
tors which  do  not  occur  with  the  method  of  drive  used. 
Since  the  power  required  by  warpers,  spoolers  and 
twisters  is  rather  small  per  machine,  and  since  all  these 
machines  are  in  rather  constant  service,  group  drive  is 
successfully  used  with  them.  To  harmonize  with  the 
class  of  construction  used  in  the  plant,  and  to  provide 
rigid  and  permanent  mounting  for  the  motors,  struc- 
tural steel  supports  were  provided  for  all  motors. 

Low-voltage  release  attachments  are  provided  on  all 
motor  starters  in  the  mill  and  storehouse.  If  this  pro- 
vision were  not  made,  and  service  were  interrupted  and 
quickly  restored  again,  the  simultaneous  starting  cur- 
rents would  trip  the  breakers  on  the  550-volt  distribut- 
ing boards  and  probably  on  the  2300-volt  distributing 
board  too.  Before  starting  again  every  motor  switch 
would  have  to  be  opened  by  hand,  thus  entailing  a  delay 
in  closing  the  main  feeder  switches.  Such  an  event 
would  also  establish  a  new  peak  on  the  purchased  power 
supply  which  would  probably  require  an  added  service 
charge  thereafter.  With  the  low-voltage  release  attach- 
ments, after  an  interruption  to  service,  the  motors  may 
be  started  up  in  the  regular  manner. 


All  of  the  motors  in  the  mill  are  provided  with  ter- 
minal boxes  into  which  the  conduit  from  the  starting 
switch  runs,  giving  a  complete  pipe  connection  from 
main  feeder  to  motor.  In  these  terminal  boxes  split 
connectors  are  provided  for  the  motor  leads.  With  this 
arrangement  a  motor  may  be  quickly  removed  by  re- 
moving the  conduit  lock  nut  on  the  terminal  box  and 
opening  the  connectors. 

The  looms,  about  3000  in  number,  are  driven  by  '^-hp. 
or  3/4-hp.  individual  motors,  depending  on  the  size  of 
the  loom.  These  motors  were  furnished,  together  with 
the  other  motors  in  the  weave  shed,  by  the  General  Elec- 
tric Company.  These  motors,  which  are  of  the  low- 
torque  continuously-running  type,  are  started  light  by 
snap  switches  and  the  loom  is  started  and  stopped  as 
required  by  a  clutch.  An  individual  motor  to  start  the 
loom  directly  would  have  required  a  high-torque  char- 
acteristic, adding  to  the  expense  and  necessitating  a 
compromise  in  the  other  characteristics  of  the  motor  to 
secure  it.  .  As  the  loom  is  normally  in  operation,  it 
would  be  unwise  to  impair  permanently  the  motor's 
running  characteristics  to  meet  a  starting  condition 
that  does  not  frequently  exist  and  when  it  does  is  only 
momentary.     The  slashers  and  the  cloth-room  machin- 


FIG.    7 — TWO   TYPES  OF   FOUR-FRAME   DRIVE   USED   WITH    SPINNING   FRAMES 


ery,  which  are  in  the  weave  shed,  are  driven  by  motors 
from  10  hp.  to  25  hp.  in  size.  Elevator  motors  and  a 
100-hp.  motor  on  the  humidifier  compressor  add  215  hp. 
to  the  load  in  this  building. 

Storehouse  and  Mill  Lighting 

Since  the  storehouse  is  used  chiefly  for  the  storage  of 
cotton  bales,  illumination  of  low  intensity  is  satisfac- 
tory, and  is  obtained  by  40-watt  lamps  installed  32  ft. 
apart.  As  the  story  heights  are  determined  by  the 
space  necessary  for  storing  cotton  bales  on  end,  there 
is  very  little  clearance,  so  the  lamps  are  mounted  in 
box  receptacles,  without  reflectors,  directly  on  the  slab. 
All  of  the  wiring  is  run  in  conduit  concealed  in  the  slab. 
Energy  is  provided  by  a  10-kva.  transformer  connected 
on  one  leg  of  the  2300-volt  mill  lighting  feeder,  which  is 
extended  in  lead-covered  cable  carried  in  conduit  to 
the  weave  shed. 

Concealed  conduit  risers  from  the  banks  of  lighting 
transformers  serve  flush  cabinets  on  the  various  floors 
of  the  main  mill.  The  wiring  from  cabinets  is  in  con- 
duit throughout.     For  the  sections  occupied  by  rovers, 
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Intermediates  end  spinning  frames  the  outleti  are  so 
Dumeroua  and  the  tpacing  bo  ipecial  thai  concealed 
conduil  is  used  up  to  certain  points  and  expoied  con 
duits  bej  ond.  rims  If  the  t>  pe  of  machinery  ia  changed 
■  different  system  of  expo  ed  conduits  can  be  arranged 
from  these  definite  feeding  points.  The  mill  is  Ave 
bays  wide,  and  longitudinal  lines  of  conduil  are  Installed 
in  three  of  the  bays  with  outlets  24  ft  apart  in  the 
tions  mentioned.  Cutouts  Inclosed  by  pressed-steel 
boxes  are  provided  at  these  points  to  serve  the  single- 
phase  tap  circuits, 

On  account  of  the  size  of  the  load  and  the  transmis- 
sion involved,  three-phase,  UO-vblt  feeders  are  used  in 
genera]  from  the  cabinets  with  single-phase  tap  circuits 
connected  as  required,  with  cutouts  on  the  ceiling,  and 

lamps  controlled  in  large  groups  from  the  cabinets. 
Reflectors  are  iA'  the  [vanhoe  steel  type  with  green 
enamel  outside,  white  inside,  and  clamp  strap  holders. 
Reinforced  "slicked"  drop  cord  is  used  with  brass-shell 
keyless   sockets    having   porcelain   strain   relief   in   cap. 

Distributing  panels  inclosed  by  steel  cabinets  and 
bearing  fused  knife  switches  are  mounted  on  the  walls 
of  the  five  transformer  vaults  in  the  weave-shed  base- 
ment. On  account  of  the  relatively  low  voltage  em- 
ployed, and  the  load,  the  currents  involved  are  consider- 
able. The  switches  and  busbars  in  the  distributing 
cabinets  are  consequently  liberally  proportioned  and  the 
cabinets  are  provided  with  diamond  mesh  doors  to  give 
ample  ventilation. 

The  wiring  system,  depending  on  the  location,  load 
and  other  circumstances,  consists  of  four  400,000-circ. 
mil  feeder  circuits  with  six  branches  of  No.  4  B.  &  S. 
conductors  feeding  about  thirty  looms.  Three  No.  12 
B.  &  S.  wires  connected  permanently  to  the  branches  rise 
through  conduits  to  the  fused  starting  switches  above 
the  slab.  The  main  feeders  run  north  and  south  four 
bays  in  from  the  outside  walls  of  the  building,  one  sec- 
tion of  the  weave  shed  being  sixteen  bays  wide  and  the 
other  eight. 

The  fuses  required  for  motor  protection  are  mounted 
in  condulet  supported  on  pipe  framework  which  also 
carries  a  three-pole  snap  switch  with  cast-iron  pro- 
tective housing  for  the  control  of  the  motor.  Except 
at  main  alleys,  etc.,  the  branch  lines  under  the  floor 
serve  two  rows  of  looms  for  which  a  fitting  with  two 
snap  switches  and  two  sets  of  fuses  is  used. 

In  the  weave  shed  the  rows  of  looms  run  north  and 
south  and  the  saw-tooth  roofs  east  and  west.  As  the 
roof  and  supporting  beams  are  of  concrete  and  the 
space  from  floor  to  roof  is  entirely  clear  (tie  rods  not 
being  used  between  the  saw-tooth  beams)  a  system  of 
illumination  without  suspension  wires  of  any  sort  be- 
tween beams  was  desired.  There  are  four  rows  of 
looms,  and  therefore  two  weavers'  alleys  per.  bay.  Very 
satisfactory  illumination  was  secured  by  arranging  150- 
watt  lamps  with  extensive-type  reflectors  in  the  center 
of  these  alleys  13  ft.  above  the  floors.  The  units  are 
suspended  by  drop  cords  from  box  rosettes,  served  by 
conduit  concealed  in  the  beams.  Three  phase,  110-volt 
feeders  carried  in  conduit  in  the  basement  are  run  out 
from  the  various  lighting  transformer  banks  to  the 
center  of  the  weave  shed,  and  tap  circuits  in  concealed 
conduit  taken  up  through  the  columns  to  serve  the 
lamps  overhead. 

The  basis  on  which  electric  service  is  furnished  to 
this  plant  was  given  quite  completely  in  the  Sept.  30, 
1916,  issue  of  the  Electrical  World.  The  mill  is  ex- 
pected to  maintain  a  power  factor  of  80  per  cent  and  to 
install  synchronous  apparatus  to  secure  this  condition  if 
the  power  factor  falls  below  75  per  cent.  The  normal 
power  load  is  from  4000  to  4500  kw.,  to  which  the  light- 
ing loads  adds  275  to  300  kw.  The  power  factor  remains 
about  82  per  cent,  with  a  rise  during  lighting  periods. 


Thf  system  of  electric  drive  used  In  this  plant  has 
resulted  In  an  efficiency  of  production  probably  never 
before  attained  in  a  mechanicalls  driven  plant  of  its 
kind  ami  has  permitted  an  output  very  clo  sly  approxi- 
mating the  theoretical  maximum  for  the  machines  em- 
ployed.   Lockwood,  Greene  A  Companj  of  Boston,  Mass., 

handled    the   engineering    for   buildings   and   equipment, 

and    supervised    the   construction   of   the   plant. 


METHOD  OF  SYNCHRONIZING 

Proper   Time   to   Parallel    Alternators    Indicated   by 
Voltmeter  or  Ammeter  Reading 

A  novel  and  effective  method  of  synchronizing  gen- 
erators or  motors  in  which  both  members  of  the  machine 
are  electrically  connected  to  an  alternating-current  cir- 
cuit is  described  in  patent  No.  1,204,169,  issued  to  Carl 
A.  Lohr  of  New  York.  The  operation  is  as  follows: 
The  speed  of  the  motor  is  raised  to  a  value  in  the  neigh- 


SYNCHRONIZING   CIRCUITS 

borhood  of  the  synchronous  speed.  Then  a  fraction  of 
the  supply-voltage  is  impressed  upon  the  motor  windings 
with  a  voltmeter  and  an  ammeter  in  circuit.  The  proper 
moment  for  synchronizing  is  indicated  either  by  the 
ammeter  showing  a  minimum  current  or  by  the  volt- 
meter showing  a  maximum  voltage. 


COOLING  VARIABLE-SPEED  MOTORS 

Fan  Operated  by  Auxiliary  Motor  Mounted  Loosely 
on  Machine  Shaft 

The  irregular  and  changeable  speeds  at  which  varia- 
ble-speed motors  are  operated  are  not  conducive  to  nor- 
mal self-cooling.  In  order  to  keep  a  motor  cool  under  all 
conditions  of  operation,  Henry  V.  Nye,  Milwaukee,  Wis., 
has  devised  a  scheme  which  is  the  subject  of  patent  No. 
1,209,992.  A  rotary  fan  is  mounted  loosely  on  the 
motor  shaft  so  that  its  speed  of  rotation  will  be  inde- 
pendent of  the  shaft  or  rotor  speed.     Under  ordinary 


AUXILIARY    MOTOR    MOUNTING 

high-speed  operating  conditions  the  rotor  and  fan  ro- 
tate in  common  and  ventilate  the  machine  sufficiently. 
When  the  rotor  speed  drops  the  fan  is  rotated  indepen- 
dently by  an  auxiliary  motor  attached  to  the  fan  but 
independent  of  the  main  motor  speed.  With  this  ar- 
rangement the  main  motor  can  be  at  a  standstill  and  the 
fan  rotated  at  any  desired  rate  of  speed. 
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Human  Factor  in  the  Hotel  Cooking  Load 

Stewards  and  Chefs  Must  Be  Convinced  of  Advantages  of  Electricity,  Generally  by  Trial 

Installations  of  Single  Pieces  of  Electrical  Equipment 

By  Frank  B.  Rae,  Jr. 


PROBABLY  no  field  for  the  industrial  application 
of  electric  heat  has  been  so  misunderstood  or  had 
such  tardy  attention  as  the  sale  of  electric  cooking 
equipment  and  service  to  hotels,  clubs  and  restaurants. 
This  hotel  load  has  suffered  about  equally,  perhaps,  from 
neglect  and  over-enthusiasm.  Those  who  should  have 
been  interested  in  selling  and  installing  this  profitable 
class  of  apparatus  either  have  done  nothing  or  they  have 
tried  to  do  too  much.  And  the  result  is  that  we  have  in 
this  country  hardly  more  than  a  bare  hundred  of  hotel 


ELECTRIC  GRILL   HELPS  MAKE  SAVORY  MEALS  AT  THE  BANKERS' 
CLUB,  NEW  YORK 

cooking  installations  of  any  size,  whereas  there  might 
be — should  be — thousands. 

It  is  difficult  for  any  man  unfamiliar  with  hotel 
cooking  to  realize  the  huge  scale  upon  which  the  opera- 
tions of  a  public  victualer  are  performed.  Therein  lies 
the  cause  of  our  failure  to  grasp  this  opportunity.  We 
cannot  comprehend  the  problems  nor  appreciate  the  sys- 
tem involved  in  transforming  five  tons  of  cheese  into 
welsh  rabbits  in  thirty  days. 

Some  Fair-Sized  Long-Hour  Loads 

We  cannot  grasp  the  electrical  requirements  of  cook- 
ing a  15-gal.  kettle  of  soup.  We  almost  refuse  to  be- 
lieve that  a  single  rather  small  and  exclusive  hotel  runs 
its  4400-watt  broiler  continuously,  seven  days  each 
week,  from  6.30  in  the  morning  until  1  o'clock  the  next 
morning — a  daily  energy  consumption  of  more  than 
80  kw.-hr. 

When  such  staggering  facts  are  presented,  one  of 
two  things  happens:  either  we  fall  victim  to  the  get- 
rich-quick  idea  and  try  to  electrify  immediately  and 
completely  every  hotel  and  restaurant  in  sight,  or  else 
we  throw  up  our  hands  in  despair. 

The  first  thing  to  realize,  in  attacking  the  problem  of 
selling  electric  cooking  apparatus  to  restaurants  and 
hotels,  is  that  it  must  be  done  piecemeal.  No  chef  will 
permit  his  kitchen  to  be  disrupted,  his  system  to  be 
demoralized.  It  has  been  truly  said  that  the  kitchen  is 
the  heart  of  the  modern  hotel,  and  that  when  it  ceases 
to  function  the  entire  service  collapses. 

Understanding  this  basic  fact,  it  must  be  plain  that 
it  is  a  serious  mistake  to  try  to  change  over  the  entire 
equipment  at  once.  Such  a  change  would  be  too  revolu- 
tionary.    It  would  inevitably  result  in  confusion,  dis- 


organization and  dissatisfaction.  No  matter  how  thor- 
oughly a  chef  or  steward  might  be  "sold"  on  the  elec- 
trical idea,  it  would  be  little  less  than  suicidal  for  him 
to  authorize  a  complete  electrification  at  one  time. 
Successful  salesmen  of  hotel  cooking  equipment  are  con- 
tent to  make  progress  slowly.  Some  of  the  best  installa- 
tions in  New  York,  for  example,  started  with  a  single 
broiler — a  few  started  with  only  a  toaster.  And  most 
of  them  started  with  a  free  trial  of  from  thirty  days  to 
six  months. 

At  the  outset  it  is  necessary  to  get  Vs.e  chef's  ideas 
about  his  particular  and  peculiar  requirements.  Most 
chefs  are  foreigners.  They  are  temperamental  as  opera 
stars,  finical  as  old  maids.  The  chefs  of  big  and  famous 
hotels  get  salaries  of  more  than  $10,000  a  year.  Sales- 
men who  approach  men  of  such  caliber  with  the  thought 
that  they  are  merely  kitchen  mechanics  are  doomed  to 
disappointing  experiences,  for  the  chances  are  that  the 
chef  not  only  has  the  instincts  of  an  artist,  but  the 
executive  ability  of  a  railroad  superintendent,  plus  a 
very  thorough,  if  unacademic,  knowledge  of  chemistry, 
physics  and  mechanics.  He  is  not  a  man  to  be  told 
about  electric  cookery — he  must  be  consulted  as  to 
whether,  how  and  when  electric  service  can  be  applied 
to  his  problems.  Even  the  lesser  chefs  and  cooks,  the 
men  who  "brown  the  wheats"  and  manipulate  the  egg 
boiler,  have  a  certain  amount  of  the  pride  of  craftsman- 
ship in  their  work.  Salesmen  who  aim  to  be  successful 
in  dealing  with  them  must  appreciate  this  viewpoint. 

Ample  Wattage  Necessary  for  "Speed" 

Almost  the  first  thing  we  learn  when  discussing  elec- 
trification seriously  with  a  busy  restaurant  chef  is  that 
he  wants  speed.  Speed  in  cooking  means  plenty  of  heat, 
and  high  heat  is  to  be  secured  only  by  ample  consump- 


EDISON    WELFARE    RESTAURANT    RANGE,    FEEDING    300    PERSONS 
WITH  CONNECTED  LOAD  OF  28.7   KW. 

tion  of  electricity.  Because  we  are  all  accustomed  to 
household  toasters  of  600  watts  consumption  at  most,  it 
is  a  bit  staggering  to  have  a  chef  demand  results  which 
can  only  be  secured  with  a  unit  consuming  six  or  seven 
times  that  amount.  Yet  4000  watts  is  the  size  of  a 
toaster  installed  in  a  rather  small  hotel  in  New  Eng- 
land.    A  2500-watt  unit  was  first  tried;  then  a  3500- 
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i  ai  ion     and  fad  Ion. 

•  r  i ins  Incident,  Ben  <  !ro  »b) .  w  ho  prob 
ablj  baa  Bold  more  bote!  equipment  than  anj  other  man 
m  tiif  country,  said:  "The  average  salesman  i  afraid  01 
his  proposition.  He  li  afraid  to  advocate  units  big 
enough  to  ii"  the  work  for  fear  he'll  lose  the  business. 
ii.  Is  afraid  to  estimate  energy  costs  high  enough  foi 
the  same  reason,  lie  too  frequently  soils  inadequate 
equipmenl  and  he  invariably  underestimates  the  cost  of 
operation.     The    result    is   that    the   light    equipment 

doesn't    stand  up  under  the  terrific  strain  of  hotel  cook 

Ing,  and  the  purchaser  Is  disappointed  because  of  the 
of  lus  energy  lulls." 

Kiu  iki.   Broilers  <>n  Twents  Hours  \  Da^ 

And  righl  along  (his  line  let  us  mention  the  cost  of 

operation.  The  electric  kitchen  of  one  New  York  hotel 
turns  its  broilers  on  in  time  for  early  hreakfast  service 
and  docs  not  turn  them  off  again  until  the  last  midnijrht 
supper  parties  have  gone.  Careful  manipulation  would 
cut  down  the  hours  of  burning  fully  one-half,  hut  the 
chef  does  not  want  to  cut  the  hours  down;  on  the  con 
trary,  he  removed  the  buttons  from  the  snap  switches 
BO  that  the  broilers  could  not  be  put  out  of  commission 
except  with  a  special  tool.  His  reason  is — speed.  When 
he  tosses  a  couple  of  filets  mignons  onto  that  grill  he 
wants  instant  action.  He  does  not  want  to  wait  three 
minutes  for  the  broiler  to  come  to  heat.  He  cares  noth- 
ing about  the  possible  75  cents  a  day  which  might  be 
saved.  He  wants  speed.  Of  what  use  to  talk  economy 
and  kilowatt-hours  to  that  man? 

Economy  of  operation,  as  measured  in  kilowatt-hours, 
is  comparatively  unimportant.  The  real  economy  of 
electric  cooking  in  hotels  lies  in  the  fact  that  there  is 
no  coal  or  charcoal  to  handle,  no  ash  to  remove,  no  fire 
to  tend,  no  dirt,  no  smoke,  no  gas  burners  to  repair  or 
renew,  no  uncertainty  as  to  the  cooking  results.  As  a 
matter  of  fact,  the  cost  of  maintenance  on  either  coal  or 
gas  equipment  in  hotels  is  so  much  higher  than  the 
cost  of  maintenance  of  first-class  and  ample  electric 
equipment  that  one  needs  never  worry  about  the 
monthly  bills  for  energy. 

Note  that  we  emphasize  the  word  ample.  Electric 
cooking  equipment  in  hotels  and  restaurants  must  be  big 
and  sturdy,  built  for  rough,  grueling  service.  When 
an  assistant  chef  picks  up  that  15-gal.  kettle  of  soup  and 
slams  it  down  on  a  range,  the  range  must  not  crumple. 
And  be  assured  the  equipment  gets  just  that  kind  of 
treatment.  The  cooking  utensils  are  big  and  heavy;  the 
chefs  bang,  smash  and  slam  them  around  without  mercy. 

And  the  heat  strains  are  equally  severe.  Restaurant 
apparatus  requires  fully  double  the  amount  of  heat 
needed  in  a  domestic  appliance.  The  low  and  inter- 
mediate heats  are  seldom  used.  Everything  is  run  at 
top  speed.  The  heating  units  must  be  designed  to  stand 
any  extreme  of  service.  In  this  connection  it  is  to  be 
noted  that  the  modern  practice  in  electric  and  hotel 
equipment  is  to  place  these  switches  away  from  the 
heating  units.  No  snap  switch,  no  matter  how  good, 
will  long  stand  up  when  located  near  a  battery  of  hot 
plates  or  broiling  grills.  Knife  switches,  located  upon 
a  board  away  from  the  ranges,  are  now  being  recom- 
mended— and  this  plan  was  suggested  by  a  chef. 

Trial  offers  are  necessary  to  convince  hotel  stewards 
and  chefs  of  the  advantages  of  electric  kitchen  equip- 
ment. Such  trials,  however,  can  be  offered  with  confi- 
dence if  the  apparatus  is  right.  One  manufacturer  of 
electric  ranges  for  hotels  claims  never  to  have  taken  out 
a  trial  installation.  In  most  cases  a  thirty-day  trial  will 
win  the  order,  but  in  some  cases  the  chef  will  insist 
upon  a  longer  trial,  so  as  to  satisfy  himself  that  the 
equipment  will  stand  up  in  actual  service. 


I'lie  trial  is  best  based  upon  a  I. roller.  No  central  sta- 
tion or  contractor  should  even  try  to  get  an  order  for 
an  entire  electric  kitchen,    it  Is  a  fatal  mistake  to  atari 

tOO    fir        In    the    first    place    the   chef    will    not    risk    dis- 

mizing  in    kitchen,  ami  in  t he    .  cpnd  place  it  tal 
a  lot  of  salesman  hip  to  Becure  the  order  for  complete 

equipment    from  a  man  who  has  not    had  experience  with 

electric  apparatus;  in  the  third  place,  it  is  prohibitive 

to  put  in  a  complete  e<|ii  i  pi  neii  t  on  trial,  and,  finally, 
experience  has  proved  that  the  lies)  Belling  plan  is  to 
make  t  he  installat  ion  piecemeal. 

An  Incident  Showing  how  hard  it  is  to  argue  the  aver- 
l  In  I    into  believing  in  electric  COOking  occurred  only 

a  few  days  ago.    A  hotel  manager  wa    per  iiaded  to  put 

in  a  broiler  on  trial,  hut  before  he  would  even  do  this 
he  insisted  that  a  friend  of  his  who  is  chef  of  a  small 
hotel  in  the  city  where  the  apparatus  is  made  should 
have  a  practical  demonstration.  This  chef  had  been 
solicited  without  success,  but  agreed  to  watch  the  demon- 
stration as  a  favor  to  his  friend.  On  the  appointed  day 
he  came  to  the  factory  with  a  couple  of  steaks,  a  chicken 
and  some  lamb  chops. 

He  stated  bluntly  that  he  didn't  believe  in  electricity, 
but  that  he  had  brought  enough  stuff  along  to  give  the 
apparatus  a  fair  chance.  He  cooked  just  one  steak. 
Pulling  it  out  in  eight  minutes,  he  jabbed  his  thumb 
into  the  center  of  the  rich,  juicy,  perfectly  broiled 
meat,  and  his  entire  manner  changed.  "Why,"  he  ex- 
claimed, "this  is  wonderful — wonderful!     What  a  foof 


ONE    OF    THE    ELECTRIC    RANGES    USED    TO    PREPARE    MEALS    FOR 
WELLESLEY   COLLEGE  GIRLS 

I  was  not  to  come  here  before!  I  will  tell  our  manager 
we  must  have  one  of  these  broilers  in  my  kitchen.  I 
will  insist  upon  it.     In  the  meantime  you  can  ship  this 

broiler  to  my  friend  in .    I  will  write  him — no,  I 

will  telegraph  him — that  this  is  the  best  broiler  in  the 
world." 

An  Exclusive  Electric  Kitchen 

Another  incident:  One  of  the  largest  hotels  in  the 
world,  now  building,  will  have  an  exclusively  electric 
kitchen,  the  cost  of  the  equipment  running  into  thou- 
sands of  dollars.  That  sale  was  made  upon  the  results 
of  a  trial  installation  of  a  broiler.  The  owner  of  the 
new  hotel  is  at  present  operating  a  hostelry  in  New 
York,  where  he  was  persuaded  to  give  electricity  a  trial. 
From  a  single  broiler  his  electric  equipment  in  the  old 
hotel  has  grown  piecemeal.  When  the  plans  for  the  new 
and  larger  hotel  were  drawn,  he  specified  that  every- 
thing should  be  electric. 

That  is  the  way  to  sell  hotel  and  restaurant  electric 
cooking  equipment — piecemeal,  and  by  demonstration 
and  trial.  The  market  is  big.  The  margin  of  profit  on 
the  apparatus  is  ample.  Every  unit  sold  means  an  in- 
stallation job  for  the  electrical  contractor.  The  kilo- 
watt-hour consumption  is  large  and  the  load  factor 
desirable.  And  every  installation  is  an  advertisement 
both  of  electric  service  and  electric  cooking,  which 
means  that  the  business  will  grow  and  that  it  will  favor- 
ably influence  the  sale  of  electric  household  ranges. 
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Insulation  of  High-Voltage  Transformers— II 

Second  of  Two  Articles  Taking  Up  the  Fundamental  Principles  Underlying  All  Problems  of 

Insulation  and  Giving  Data  Which  Will  Enable  the  Determination  of 

Insulation  Dimensions  for  Different  Services 

By  Alfred  Still 

Professor  of  Electrical  Design,  Purdue   Universitx 


SOME  of  the  fundamental  principles  governing  cal- 
culations for  dielectric  circuits  were  given  in  the 
first  part  of  this  article,  which  appeared  in  the  Feb. 
17  issue  of  the  Electrical  World.  The  effect  of  em- 
ploying together  dielectrics  with  different  inductive 
capacities  was  also  discussed.  Part  II,  which  follows 
and  concludes  the  article,  deals  with  subjects  connected 
with  the  more  practical  side  of  insulating  high-tension 
apparatus. 

Practical  Rules  Applicable  to  the  Insulation  of 
High-Voltage  Windings 

For  working  pressures  up  to  16,000  volts  solid  insu- 
lation, including  cotton  tape,  micanite,  pressboard, 
horn  paper,  or  any  insulation  of  good  quality  used  to 
separate  the  windings  from  the  core  or  framework, 
should  have  a  total  thickness  of  approximately  the  fol- 
lowing values: 

Thickness  of  Thickness  of 

Voltage         Insulation  (mils)  Voltage  Insulation  (mils) 

110                             40  6.600                           180 

400                               45  12,000                            270 

1,000                             65  16,000                           350 
2,200                             90 

In  large  high-voltage  power  transformers,  cooled  by 
air  blast,  the  air  spaces  are  relied  upon  for  insulation. 
The  clearances  between  coils  and  core  or  case  are  nec- 
essarily much  larger  than  in  oil-cooled  transformers, 
and  calculations  similar  to  the  example  previously 
worked  out  should  be  made  to  determine  whether  or  not 
the  insulation  is  sufficient  and  suitably  proportioned  to 
prevent  brush  discharge.  The  calculations  are  made 
on  the  basis  of  several  plate  condensers  in  series;  thus 
the  flux  density  and  dielectric  stress  in  the  various  lay- 
ers of  insulation  can  be  approximately  predetermined. 
The  difficulty  of  avoiding  static  discharges  will  gener- 
ally stand  in  the  way  of  designing  economical  air-cooled 
transformers  for  pressures  much  above  30,000  volts. 
A  rough  rule  for  air  clearance  is  to  allow  a  distance 

E 
equal  to  V\  +'     ^,    inches,  where  E  stands  for  the  vir- 
4000 

tual   value   of   the   alternating   potential    difference   in 

volts  between  the  two  surfaces  considered. 

With  oil-immersed  transformers,  the  oil  channels 
should  be  at  least  0.25  in.  wide  in  order  that  there  may 
be  free  circulation  of  the  oil.  In  high-voltage  trans- 
formers having  a  considerable  thickness  of  insulation 
between  coils  and  core,  it  is  advantageous  to  divide  the 
oil  spaces  by  partitions  of  pressboard  or  similar  mate- 
rial. Assuming  the  total  thickness  of  oil  to  be  no 
greater  than  that  of  the  solid  insulation,  a  safe  rule  is 
to  allow  1  mil  for  every  25  volts.  For  instance,  a  total 
thickness  of  insulation  of  1  in.  made  up  of  0.5  in.  of 
solid  insulation  and  two  0.25  in.  oil  ducts  would  be  suit- 
able for  a  working  pressure  not  exceeding  25  X  1000  = 
25,000  volts.  Further  particulars  relating  to  oil  insula- 
tion will  be  given  later. 

It  is  customary  to  limit  the  volts  per  coil  to  5000,  and 
the  volts  between  layers  of  winding  to  400.  Special  at- 
tention must  be  paid  to  the  insulation  under  the  finish- 
ing ends  of  the  layers  by  providing  extra  insulation 
ranging  from  thin  paper  to  Empire  cloth  or  even  thin 
fullerboard,  the  material  depending  upon  voltage  and 
also  upon  the  amount  of  mechanical  protection  required 
to   prevent  cutting  through  the   insulation   where  the 


wires  cross.  Sometimes  the  insulation  is  bent  around 
the  end  wires  of  a  layer  to  prevent  breakdown  over  the 
ends  of  the  coil.  Where  space  permits,  however,  the 
layers  of  insulation  may  be  carried  beyond  the  ends  of 
the  winding  so  as  to  avoid  surface  leakage.  This  ar- 
rangement is  more  easily  carried  out  in  core-type 
transformers  than  in  shell-type  units.  A  practical  rule 
for  determining  the  surface  distance  (in  inches)  re- 
quired to  prevent  leakage  (given  by  Messrs.  Fleming  and 
Johnson  in  the  book  previously  referred  to)  is  to  allow 
0.5  in.  +  0.5  X  kilovolts,  when  the  surfaces  are  in  air. 
For  surfaces  under  oil,  the  allowance  may  be  0.5  -f  (0.1 
kilovolt).  In  any  case  it  is  important  to  see  that  the 
creepage  surfaces  are  protected  as  far  as  possible  from 
deposits  of  dirt.  When  the  coils  of  shell-type  trans- 
former are  "sandwiched,"  it  is  customary  to  use  half 
the  normal  number  of  turns  in  the  low-tension  coils  at 
each  end  of  the  stack.  This  has  the  advantage  of  keep- 
ing the  high-tension  coils  well  away  from  the  iron 
stampings  and  clamping  plates  or  frame. 

Extra  Insulation  on  End  Turns 

Concentration  of  potential  between  turns  at  the  enda 
of  the  high-tension  winding  is  liable  to  occur  with  any 
sudden  change  of  voltage  across  the  transformer  ter- 
minals, such  as  when  the  supply  is  switched  on,  or 
when  lightning  causes  potential  disturbances  on  the 
transmission  lines.  It  is  therefore  customary  to  pay 
special  attention  to  the  insulation  of  the  end  turns  of 
the  high-tension  winding.  Transformers  for  use  on 
high-voltage  circuits  usually  have  about  75  ft.  at  each 
end  of  the  high-tension  winding  insulated  to  withstand 
three  to  four  times  the  voltage  between  lines  that  would 
puncture  the  insulation  in  the  body  of  the  winding. 

It  is  very  difficult  to  predetermine  the  extra  pressure 
to  which  the  end  turns  of  a  power  transformer  con- 
nected to  an  overhead  transmission  line  may  at  times 
be  subjected,  but  it  is  safe  to  say  that  the  instantaneous 
potential  difference  between  turns  may  occasionally  be 
of  the  order  of  forty  to  fifty  times  the  normal  working 
pressure.  In  such  cases  the  usual  strengthening  of  the 
insulation  on  the  end  turns  would  not  afford  adequate 
protection,  so  a  separate  specially  designed  reactance 
coil  connected  to  each  end  of  the  high-tension  winding 
would  seem  to  be  the  best  means  of  guarding  against 
the  effects  of  surges  or  sudden  changes  of  pressure  oc- 
curring in  the  electric  circuit  outside  the  transformer. 
The  theory  of  abnormal  pressure  rises  in  the  end  sec- 
tions of  transformer  windings  will  not  be  discussed 
here. 

Winding  Space  Factor 

Knowing  the  thickness  of  the  cotton  covering  on  the 
wires,  the  insulation  between  layers  of  winding,  be- 
tween coil  and  coil  and  between  coil  and  iron  stampings, 
it  becomes  an  easy  matter  to  determine  approximately 
the  total  cross-section  of  the  winding-space  to  accom- 
modate  a   given    cross-section    of    copper.      The    ratio 

cross-section  of  copper  . 

—. -x r-j: —  -  ,  which  is  known  as  the 

cross-section  of  winding  space 

space  factor,  will  naturally  decrease   with  the  higher 

voltages  and  smaller  sizes  of  wire.    This  factor  may  be 

as  high  as  0.45  in  large  transformers  for  pressures  not 
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!00  \  "it   .   in  88,000  volt  I  ran  formal ;  for 
outputs  "i   200-kva,  and  upward  it   will  have  a  value 
ranging   between  0.88  ami  0.2,  while  in  oil-immei 
power   transformers   for   use   on    100,000-volt    circuil 
the  factor  iikiv  be  as  low  as  0.18. 

i  )n    [NS1  i  \  i  [ON 

There  ia  a  considerable  amounl  of  published  matter 

relating  to  the  properties  of  insulating  oils,  and  also  t<> 
tin-  various  methods  of  testing,  purifying,  and  drying 
oils  for  nsf  in  transformers,  A  concise  statement  of 
the  points  Interesting  to  those  installing  <>r  having 
charge  of  transformers  will  i>o  found  in  \\\  T.  Taylor's 
hook  on  tranaformers.  What  follows  here  is  merely 
intended  as  a  guide  to  the  designer  in  providing  the 
necessary  clearances  to  avoid  spark-over,  including  a 
reasonable  factor  of  safety. 

Mineral  oil  is  generally  employed  for  insulating  pur- 
poses, its  main  function  in  transformers  being  to  trans- 
fer the  heat  by  convection  from  the  hot  surfaces  to  the 
outside  walls  of  the  containing  case,  or  to  the  cooling 
coils  when  these  are  provided.  The  presence  of  an  ex- 
tremely small  percentage  of  water  reduces  the  insu- 
lating properties  of  oil  considerably.  It  is  therefore 
important  to  test  transformer  oil  before  using  it,  and  if 
necessary  extract  the  moisture  by  filtering  through  dry 
blotting  paper,  or  by  any  other  approved  method.  Dry 
oil  will  withstand  pressures  up  to  50,000  volts  (alter- 
nating) between  brass  disks  0.5  in.  in  diameter  with  a 
separation  of  0.2  in.  For  use  in  high-voltage  trans- 
formers, the  oil  should  be  required  to  withstand  a  test 
of  45,000  volts  under  the  above  conditions.  The  good 
insulating  qualities  of  oil  suggest  that  only  small  clear- 
ances would  be  required  in  transformers  even  for  high 
voltages,  but  the  form  of  the  surfaces  separated  by  the 
layer  of  oil  will  have  a  considerable  effect  upon  the  con- 
centration of  flux  density,  and  therefore  upon  the  volt- 
age gradient.  As  an  example,  if  100,000  volts  breaks 
down  a  1-in.  layer  of  a  certain  oil  between  two  parallel 
disks  4  in.  in  diameter,  the  same  pressure  will  spark 
across  a  distance  of  about  3.5  in.  between  a  disk  and  a 
needle  point. 

Partitions  of  solid  insulation  such  as  pressboard  or 
fullerboard  are  always  advisable  in  the  spaces  occu- 
pied by  the  oil,  since  they  will  prevent  the  lining  up  of 
partly  conducting  impurities  along  the  lines  of  force 
and  thereby  reduce  the  total  clearance  which  would 
otherwise  be  necessary. 

In  a  transformer  oil  of  average  quality  the  sparking 
distance  between  a  needle  point  and  a  flat  plate  is  ap- 
proximately (0.25  +  0.04  X  kv.)  inches.  Since  there 
may  be  sharp  corners  or  irregularities  corresponding 
to  a  needle  point,  which  will  produce  concentration  of 
dielectric  flux,  it  therefore  seems  advisable  to  introduce 
a  factor  of  safety  for  oil  spaces  between  high  tension 
and  grounded  metal — for  instance,  at  the  ends  of  high- 
tension  coils  and  the  containing  case — by  basing  the  oil 
space  dimension  on  the  formula, 

Thickness  of  oil  (inches)  =  0.25  +  0.08  kv.  (7) 
With  two  or  three  partitions  of  solid  insulating  mate- 
rial dividing  the  oil  space  into  sections,  the  total  thick- 
ness need  not  exceed 

0.25  + 0.05  kv.  (8) 

If  the  total  thickness. of  solid  insulation  is  about  equal 
to  that  of  the  oil  ducts  (not  an  unusual  arrangement 
between  coils  and  core),  the  rule  previously  given  for 
solid  insulation  may  be  slightly  modified  to  include  a 
minimum  thickness  of  0.25  in.,  and  put  in  the  form, 


•"Transformer  Practice,"  by  W.  T.  Taylor:  McGraw-Hill  Book 
Companv,  Inc.  For  further  information  refer  H.  W.  Tobey  on  the 
"Dielectric  Strength  of  Oil" — Trails.  A.I.E.E.  ;  Vol.  XXIX,  page 
1189  ClSim  Also  "Insulating  Oils,"  Journ.  Inst.  E.E.,  Vol.  54, 
page  497   (1916). 


Total  < hicknesa  of  oil  duets 

plus    sol  i  ,1     insulation    Of  j        ,,_.,-        „_,,..  kv  (  ,,  , 

approximately  equal  thick- , 

ness  i  Inches  I I 

A  suitable  allowance  for  surface  leakage  under  oil,  as 
already  given,  is, 

(0.1  kv.)  Inchei  (10) 

Terminals  and  Bushings 

The  exacl  pressure  which  will  cause  the  breakdown 
of  a  transformer  terminal   bushing  generally   has  to 

lie  determined  by  test,  becau  e  tin'  bape  and  propor- 
tions of  the  metal  parts  are  rarely  such  that  a  concen- 
tration of  flux  density  at  corners  or  edges  can  be  ac- 
curately predetermined.  However,  there  are  certain  im- 
portant points  to  hear  in  mind  when  designing  the  in- 
sulation of  transformer  terminals,  and  these  will  now 
be  referred  to  briefly. 

The  high-tension  leads  of  a  transformer  may  break 
down  (  1  )  by  puncture  of  the  insulation,  or  (2)  by 
spark-over  from  terminal  to  case.     If  the  transformer 

lead  could  be  considered 
as  an  insulated  cable 
with  a  suitable  dielectric 
separating  it  from  an 
outer  concentric  metal 
tube  of  considerable 
length,  the  calculation  of 
the  puncture  voltage  (1) 
would  be  a  simple  mat- 
ter. For  instance,  let  r 
in  Fig.  6  be  the  radius 
of  the  inner  (cylin- 
drical) conductor,  and 
R  the  internal  radius  of 
the  inclosing  tube,  the 
space  between  being  filled 
with  a  dielectric  of  which 
the  specific  inductive  ca- 
pacity (k)  is  constant  throughout  the  insulating  mate- 
rial. The  equipotential  surfaces  will  be  cylinders,  and  the 
flux  density  over  the  surface  of  any  cylinder  of  radius  x 
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and  of  definite  length,  say  1  cm.,  will  be  D  = 


2%x  ' 


By  formula  (6)  the  potential  gradient  is, 

D  <|; 

Kk  ~ 


G  = 


(ID 


2nxKk 

In  order  to  express  this  relation  in  terms  of  the  total 
voltage  E,  it  is  necessary  to  substitute  for  the  symbol 
<J/  its  equivalent  E  X.C,  and  calculate  the  capacity  C  of 
the  condenser  formed  by  the  rod  and  the  concentric  tube. 
Considering  a  number  of  concentric  shells  in  series,  the 
elastance  may  be  written  as  follows: 

/R 
dx  1      .         R 

2%xKk   ~ 
r 

Substituting  in  (11),  we  have, 
E 


2,Kk  l0ge  "7 


(12) 


G  = 


a;  log, 


R 


volts  per  centimeter 


(13> 


the  maximum  value  of  which  is  at  the  surface  of  the 
inner  conductor,  where 

Gmax  =   ^  d4) 


This  formula  is  of  some  value  in  determining  the 
thickness  of  insulation  necessary  to  avoid  overstressing 
the  dielectric;  but  it  is  not  strictly  applicable  to  trans- 
former bushings  in  which  the  outer  metal  surface  (the 
bushing  in  the  lid  of  the  containing  tank)   is  short  as. 
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compared  with  the  diameter  of  the  opening.  The  ad- 
vantage of  having  a  fairly  large  value  for  r  is  indicated 
by  formula  (14),  and  a  good  arrangement  is  to  use  a 
hollow  tube  for  the  high-tension  terminal,  with  the  lead 
from  the  windings  passing  up  through  it  to  a  clamping 
terminal  at  the  top. 

Solid  porcelain  bushings  with  either  smooth  or  cor- 
rugated surfaces  may  be  used  for  any  pressure  up  to 
40,000  volts,  but  for  higher  pressures  the  oil-filled  type 
or  the  "condenser"  type  terminal  is  preferable.  In 
designing  plain  porcelain  bushings  it  is  important  to 
see  that  the  potential  gradient  in  the  air  space  between 
the  metal  rod  and  the  insulator  is  not  liable  to  cause 
brush  discharge,  as  this  would  lead  to  chemical  action, 
and  a  green  deposit  of  copper  nitrate  upon  the  rod.  The 
calculations  would  be  made  as  explained  for  the  parallel- 


rect  distance  in  air  between  the  terminal  and  the 
grounded  metal,  is  to  make  this  dimension  at  least  as 
great  as  the  distance  between  needle  points  that  would 
just  withstand  the  test  voltage  without  sparking  over. 
The  test  pressure  is  usually  twice  the  working  pressure 
plus  1000  volts,  or  177  kv.  (r.m.s.  value)  in  this  par- 
ticular case.  This  value  corresponds  to  a  distance  of 
about  48  cm.,  or  (say)  19  in.  In  order  that  there  may 
be  an  ample  margin  of  safety,  it  will  be  advisable  to 
make  the  total  height  of  the  insulator  not  less  than  22 
in.,  apart  from  the  number  or  depth  of  the  corruga- 
tions. The  actual  height  in  Fig.  7  is  31  in.  because 
the  corrugations  on  the  outside  of  the  porcelain  shell 
are  neither  very  numerous  nor  very  deep.  In  this  con- 
nection it  may  be  stated  that  a  short  insulator  with 
deep  corrugations   designed  to  provide  ample  surface 
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FIGS.   7,  8  AND  9 OIL-FILLED  AND  CONDENSER-TYPE   BUSHINGS,   WITH    EQUIPOTENTIAL    SURFACES    OBTAINED    WITH    THE    LATTER 


plate  condensers  in  which  a  sheet  of  glass  was  inserted 
(see  "Capacities  in  Series"),  except  that  the  elastances 
of  the  condensers  are  now  expressed  by  formula  (12). 

Oil-Filled  Bushings 

The  chief  advantages  of  a  hollow  insulating  shell 
filled  with  oil  or  insulating  compound  that  can  be  poured 
in  the  liquid  state  are  the  absence  of  air  spaces  where 
corona  may  occur,  and  the  possibility  of  obtaining  a 
more  uniform  and  reliable  insulation  than  with  solid  in- 
sulators— such  as  porcelain,  when  the  thickness  is  con- 
siderable. The  metal  ring  by  which  such  insulator 
(see  Fig.  7)  is  secured  to  the  transformer  cover  usually 
takes  the  form  of  a  cylinder  of  sufficient  length  to  end 
below  the  surface  of  the  oil.  The  advantage  of  this  ar- 
rangement is  that  the  dielectric  flux  over  the  surface  of 
the  lower  part  of  the  insulator  is  through  oil  only,  and 
not,  as  would  otherwise  be  the  case,  through  oil  and  air. 
With  the  two  materials  of  different  dielectric  constants, 
the  stress  at  the  surface  of  the  oil  may  exceed  the  di- 
electric strength  of  air,  in  which  case  there  would  be, 
corona  or  brush  discharge  which  might  practically 
short-circuit  the  air  path  and  increase  the  stress  over 
that  portion  of  the  surface  which  is  under  the  oil. 

The  bushing  illustrated  in  Fig.  7  has  been  designed 
for  a  working  pressure  of  88,000  volts  between  high- 
tension  terminal  and  case,  the  method  of  computation 
being,  briefly,  as  follows:  Applying  the  rule  for  sur- 
face leakage  distances  previously  given,  this  dimension 
is  found  to  be  0.5  +  88/2  =  44.5  in.  The  insulator 
need  not,  however,  measure  44.5  in.  in  height  above  the 
cover  of  the  transformer  case,  because  corrugations  can 
be  used  to  obtain  the  required  length.  A  safe  rule  to 
follow  in  deciding  upon  a  minimum  height,  i.e.,  the  di- 


distance  is  not  usually  so  effective  as  a  tall  insulator 
with  either  a  smooth  surface  or  shallow  corrugations. 
The  reason  is  that  much  of  the  dielectric  flux  from  the 
high-tension  terminal  to  the  external  sleeve  or  support- 
ing framework  passes  through  the  flanges,  the  specific 
inductive  capacity  of  which  is  two  to  three  times  that 
of  the  air  between  them.  The  result  is  an  increased 
stress  in  the  air  spaces,  which  is  equivalent  to  a  reduc- 
tion in  the  effective  height  of  the  insulator. 

In  the  design  under  consideration  it  is  assumed  that 
the  hollow  (porcelain)  shell  is  filled  with  an  insulating 
compound  which  is  solid  at  normal  temperatures,  and 
that  the  joints  therefore  need  not  be  so  carefully  made 
as  when  oil  is  used.  The  insulator  consists  of  three 
parts  only,  which  are  jointed  as  indicated  on  the 
sketch.  Oil-filled  bushings  for  indoor  use  generally 
have  a  large  number  of  parts,  usually  in  the  form  of 
flanged  rings  with  molded  tongue-and-groove  joints 
filled  with  a  suitable  cement.  With  this  construction, 
however,  there  is  always  the  danger  that  a  vessel  may 
not  be  quite  oil-tight,  therefore  the  solid  compound  has 
an  advantage  over  the  oil  in  this  respect.* 

The  creepage  distance  over  the  surface  of  the  insula- 
tor in  oil  may  be  very  much  less  than  in  air.  Applying 
the  rule  previously  given,  the  minimum  distance  in  this 
case  would  be  0.5  +  (0.1  X  88)  -  9.3  in.  In  the  de- 
sign illustrated  by  Fig.  7,  however,  this  dimension  has 
been  increased  about  50  per  cent  with  a  view  to  keeping 
the  high-tension  connections  well  away  from  the  sur- 
face of  the  oil  and  grounded  metal.  To  prevent  the  ac- 
cumulation of  conducting  particles  in  the  oil  along  the 


•A  description  of  the  oil-filled  type  of  transformer  bushing,  as 
made  by  the  General  Electric  Company,  will  be  found  in  the  Gen- 
eral Electric  Review  of  June,  1913   (Vol.  XVI,  page  404). 
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linea   oJ  and   afford    increase  d   pi  otei  i  Ion   w  Ith 

onlj  a  small  addition  In  cost,  it  is  advisable  t<>  slip  one 
or  more  Insulating  tubes  over  the  lower  pari  of  the 
terminal,  as  indicated  by  the  dotted  lines  In  the  sketch. 
(  orrugations  on  the  surface  of  the  Insulator  In  the  <>ii 
are  usually  unnecessary,  and  sometimes  objectionable 
because  they  collect  dirt  which  maj  reduce  the  effective 
creepage  distance. 

Having  decided  upon  the  heighl  and  surface  distances 
to  avoid  ;ill  danger  of  spark  over,  the  problem  remain 

i iiR  to  be  dealt   with  is  tin*  provision  of  a  proper  thick 

insulation  to  prevent  puncture,  in  order  to 
avoid  complication  of  tin-  problem  by  considering  the 
different  dielectric  constants  (/>■)  of  the  compound  used 

for   filling   and   of   tlif   external   shell    (assumed    in   this 

to  be  porcelain),  it  may  be  assumed  either  that 
there  is  no  difference  in  the  dielectric  constants  of  the 
two  materials,  or  that  the  thickness  of  the  inclosing 

shell  of  porcelain   Ls  negligibly  small  in  relation  to  the 

total  external  diameter  of  the  insulator.  Either  as- 
sumption, neglecting  the  error  due  to  the  limited  length 
of  the  external  metal  sleeve,*  permits  the  use  of  formula 
ill>  giving  the  relation  between  the  maximum  poten- 
tial gradienl  and  the  dimensions  of  the  bushing  without 
correction. 

Suppose  that  the  disruptive  gradient  of  the  insulating 
compound  is  00  kv.  per  centimeter  (maximum  value)  or 
63.5  kv.  per  centimeter  (r.m.s.  value)  of  the  alternating 
voltage.  With  a  test  pressure  of  177  kv.  and  a  margin  of 
safety  of  25  per  cent  the  value  of  E  in  equation  (14) 
will  therefore  be  E  =  177  X  1-25  X  \/2  =  313  kv. 

Since  the  disadvantage  of  a  very  small  value  of  r  is 
evident  from  an  inspection  of  the  formula,  the  outside 
diameter  of  the  inner  tube  is  made  2.25  in.    Then,  since 


log,. 


G  = 


ft 


E 


r  loge  R 
r 


313 


=  1.21b 


r         2.54  X  1-125  X  00  X  2.303 

whence  R  =  3.70,  or  (say)  3.75  in.  An  external  diam- 
eter of  7.5  in.  at  the  center  of  the  insulator  will  there- 
fore be  sufficient  to  prevent  the  stress  at  any  point  ex- 
ceeding the  rupturing  value  even  under  the  test  pres- 
sure. 

Condenser  Type  of  Bushing 

If  the  total  thickness  of  the  insulation  between  the 
high-tension  rod  and  the  (grounded)  supporting  sleeve 
is  divided  into  a  number  of  concentric  layers  by  metal- 
lic cylinders,  the  concentration  of  dielectric  flux  at  cer- 
tain points  (leading  to  high  values  of  the  voltage  gra- 
dient) is  avoided.  The  problem  is  therefore  resolved 
into  the  simple  case  of  a  number  of  plate  condensers  in 
series,  with  a  definite  potential  difference  between  the 
plates.  Supposing  the  total  radial  depth  of  insulation  is 
divided  into  a  large  number  of  concentric  layers,  (of 
the  same  thickness),  separated  by  cylinders  of  tinfoil 
(of  the  same  area),  conditions  would  be  equivalent  to 
several  condensers  of  equal  capacity  in  series  across  the 
full  potential  difference.  The  dielectric  flux  density, 
and  therefore  the  potential  gradient,  would  be  the  same 
in  all  the  condensers,  so  that  the  outer  layers  of  insula- 
tion would  be  stressed  to  the  same  extent  as  the  inner 
layers,  and  the  total  radial  depth  of  insulation  would 
be  less  than  when  the  stress  distribution  follows  the 
logarithmic  law  (formula  14)  as  in  the  case  of  the  solid 
porcelain,  or  oil-filled,  bushing. 

The  section   on  the  right-hand  side  of  Fig.  8   is  a 


•The  maximum  stress  in  the  dielectric  might  be  5  to  10  per  cent 
greater  than  calculated  by  using  formulas  relating  to  very  long 
cylinders.  The  corners  at  the  ends  of  the  outer  cylinder  should  be 
'  ounded  off  to  avoid  concentration  of  dielectric  flux  at  these  places. 


grammatic   representation  of  a  condenser   bushing 
properly  shaped  to  comply  with  the  conditions  ol  equal 
thicknesses  of  insulation  and  equal  areas  ol   the  con 
denser  plates,     With  a  sufficient  number  of  concentric 
layers,  the  Ideal  condition  of  equal  potential  difference 

between    plate    and    plate    throughout     the    entire    Ihnk 

ness  would  be  approximated;  but  the  creepagi  di  tance 
over  the  insulation  between  the  edges  of  the  metal  ■ 
inders  would  be  much    mailer  for  the  outer  layers  than 
for  lasers  nearer  to  the  central  rod    or    tube.     It  is 

equally     it'    not     more     important      tO     prevent     excessive 
stress  over  the  surface  than   in   the   hody  of  the   insula 
tor,   BO   the   practical   condenser   typo   of  terminal    is  de- 
signed to  compromise  between  the  two  conflicting   n 

quirementa.  By  making  the  terminal  conical  in  form/ 
as  indicated  by  the  dotted  lines  on  the  right-hand  sid( 
and  the  full  lines  on  the  left-hand  side  of  the  sketch 
(Fig.  8),  neither  of  the  ideal  conditions  is  exactly  ful- 
lilled,  hut  practical  terminals  so  constructed  are  easily 
manufactured,  and  give  satisfaction  on  circuits  up  to 
160,000  volts. 

If  the  ends  of  the  metal  cylinders  coincide  with  equi 
potential  surfaces  having  the  same  potential  as  that 
which  they  themselves  attain  by  virtue  of  the  respective 
capacities  of  the  condensers  in  series,  there  will  be  no 
corona  or  brush  discharge  at  the  edges  of  these  cylin- 
ders. This  ideal  condition  is  represented  diagrammatical- 
ly  in  Fig.  8,  where  a  large  metal  disk  is  shown  at  the 
top  of  the  terminal.  The  object  of  this  metal  shield  is 
to  distribute  the  field  between  the  terminal  and  the 
transformer  cover  in  such  a  manner  as  to  satisfy  the 
above-mentioned  condition.  In  practice,  the  tendency 
for  corona  to  form  at  the  exposed  ends  of  the  tinfoil 
cylinders  is  counteracted  by  treating  the  finished  ter- 
minal with  several  coats  of  varnish.  In  addition  it  is 
inclosed  with  an  insulating  cylinder  filled  with  an  insu- 
lating compound  which  can  be  poured  in  the  liquid  form 
and  which  solidifies  at  ordinary  temperatures.  This  con- 
struction is  shown  in  Fig.  9,  which  represents  a  prac- 
tical terminal  of  the  condenser  type.  Compared  with 
Fig.  7,  it  is  longer,  but  appreciably  smaller  in  diameter 
where  it  passes  through  the  transformer  cover. 

The  dimensions  of  a  condenser-type  terminal  such  as 
illustrated  in  Fig.  9  may  be  determined  approximately 
as  follows:  Assuming  the  working  pressure  as  88,000 
volts,  and  the  maximum  permissible  potential  gradient 
in  the  dielectric  (usually  consisting  of  tightly  wound 
layers  of  specially  treated  paper)  as  90  kv.,*  the  maxi- 
mum radial  thickness    of    insulation   required  will  be 

total  volts  313  Q  AQ 

—rr -r. — r    =    -qTv-     =  3.48  cm.  or  (say)   1.5  in. 

voltage  gradient  90 

to  include  an  ample  allowance  for  the  dividing  layers  of 
metal  foil.  If  the  inner  tube  is  2.25  in.  in  diameter,  as 
in  the  previous  example,  the  external  diameter  over  the 
insulation  at  the  center  will  be  2.25  +  3  =  5.25  in.  in- 
stead of  the  7.5  in.  required  for  the  previous  design. 

It  is  customary  to  allow  about  4000  volts  per  layer, 
and  twenty-two  layers  of  insulation  alternating  with 
twenty-two  layers  of  tinfoil  are  used  in  this  particular 
design.  It  is  true  that  ideal  conditions  will  not  be  ac- 
tually fulfilled;  the  aggregate  thickness  of  insulation 
might  have  to  be  slightly  greater  than  1.5  in.,  the 
inner  tube  might  be  made  1.75  in.  or  2  in.  instead  of 
2.25  in.,  and  a  practical  terminal  for  88,000-volt  service 
could  undoubtedly  be  constructed  with  a  diameter  over 
the  insulation  not  exceeding  5.25  in. 

The  projection  of  the  terminal  above  the  grounded 
plate  (the  cover  of  the  transformer  case)  need  not  be 
so  great  as  would  be  indicated  by  the  application  of  the 
practical  rule  previously  given  for  surface  leakage  dis- 
tance, namely,  that  this  distance  should  be  (0.5  +  kv./2) 


•Same  as  in  the  example  of  the  compound-filled  insulator. 
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in.,  where  kv.  stands  for  the  working  pressure.  The 
reason  why  a  somewhat  shorter  distance  is  permissible 
is  that  the  surface  of  the  terminal  proper  has  been  cov- 
ered by  varnish  and  a  solid  compound,  and  so  far  as  the 
inclosing  cylinder  is  concerned,  the  stress  along  the  sur- 
face of  this  cylinder  will  be  fairly  uniform,  especially  if 
a  large  flux-control  shield  is  provided,  as  shown  in  Fig. 
9.     If  the  length  of  the  external  cylinder,  in  inches,  is 


made  equal  to  working  kilovolts  2.3,  it  is  probable 
that  a  voltage  somewhat  higher  than  the  test  pressure 
may  cause  a  spark-over  from  metal  to  metal  without 
damaging  the  insulation.  In  order  to  avoid  the  forma- 
tion of  corona  at  the  lower  terminal  (below  the  surface 
of  the  oil)  this  end  may  conveniently  be  in  the  form  of  a 
sphere,  the  diameter  of  which  would  depend  upon  the 
voltage  and  the  proximity  of  grounded  metal. 


Advantages  of  Rock  Island  for  Government 

Nitrate  Plant 


Available  Water  Power,  Nearness  of  Fuel  for  Auxiliary   Steam   Plant,   Central   Location, 

Transportation  Facilities,  Abundance  of  Labor  and  Protected  Position 

Form  Reasons  for  Selecting  This  Site 


BY    H.    S.    PUTNAM, 
Consulting  Engineer,   New   York  City. 


REASONS  why  the  proposed  government  nitrate 
plant  should  be  established  at  Rock  Island,  111.,  are 
presented  in  this  article.  In  addition,  estimated 
data  are  given  on  the  approximate  cost  of  developing 
different-size  hydroelectric  installations  at  this  point. 
Among  the  advantages  of  Rock  Island  as  a  government 
center  for  producing  nitrates  are  the  following:  First, 
about  100,000  kw.  to  125,000  kw.  in  water  power  is 
available  from  the  Mississippi  River  at  Rock  Island. 
Second,  the  Illinois  coal  fields  are  near,  so  that  ample 
fuel  for  operating  a  reserve  steam  plant  can  be  obtained 
and  transportation  eliminated  by  establishing  the  steam 
plant  at  the  mine.  Third,  the  site  is  centrally  located 
with  regard  to  the  neighboring  industrial  centers  as 
well  as  the  rest  of  the  country.  Fourth,  excellent  trans- 
portation facilities  are  afforded  by  rail  and  water  in  all 
directions.  Fifth,  added  electrical  generating  facilities 
are  required  at  the  Rock  Island  Arsenal  that  would  be 
unnecessary  if  a  generating  plant  were  built  for  nitrate 
production.  Sixth,  abundant  labor  is  obtainable  in  the 
vicinity.  Seventh,  the  site,  being  far  inland,  is  practi- 
cally safe  from  foreign  attack.  In  addition  the  Rock 
Island  Arsenal  is  one  of  the  finest  and  largest  arsenals 
belonging  to  the  United  States  government. 

The  arsenal  is  built  on  an  island  in  the  Mississippi 
at  the  foot  of  the  Rock  Island  Rapids.  The  water  power 
at  this  point  is  now  used  by  the  United  States  govern- 
ment and  is  only  partly  developed.  Under  present  con- 
ditions the  most  economical  development  which  could 
be  made — i.  e.,  one  which  would  produce  power  at  the 
lowest  cost  per  kilowatt-hour  and  per  horsepower-year — 
is  approximately  100,000  kw.  The  cost  of  the  hydraulic 
works  in  the  river  will  not  be  excessive,  and  the  amount 
of  power  developed  can  be  increased  from  a  beginning 
of  30,000  kw.  to  100,000  kw.  or  more  as  the  demand  for 
such  power  increases. 

The  general  plan  proposed  is  to  develop  the  large 
amount  of  water  power  now  available  in  the  Mississippi 
River  at  Rock  Island  and  insure  a  continuous  supply  of 
power  by  the  construction  of  an  auxiliary  steam  plant 
at  the  mines  in  the  coal  fields  of  Illinois.  In  connection 
with  the  auxiliary  steam-power  plant  it  is  proposed  to 
construct  a  plant  for  the  recovery  of  the  fixed  nitrogen 
and  other  by-products  that  exist  in  the  coal  and  for  the 
production  of  fuel  gas  to  be  used  under  the  boilers  in 
the  auxiliary  steam-power  plant.  Supplemented  by  the 
steam-power  plant  the  hydroelectric  plant  will  furnish 
an  almost  unlimited  amount  of  power  at  low  cost  for 
the  recovery  of  nitrogen  from  the  atmosphere  by  any 


process  which  the  government  may  select.  It  is  pro- 
posed to  construct  a  dam  above  the  railroad  bridge 
between  Davenport  and  the  island  of  Rock  Island,  with 
a  crest  elevation  of  21.63  ft.  above  low  water.  This 
elevation  can  be  increased  to  27.63  ft.  by  the  use  of 
automatic  steel  flash-boards,  which  lower  automatically 
to  allow  floods  to  pass.  In  addition  to  the  automatic 
flash-boards,  discharge  gates  can  be  placed  in  the  dam 
to  relieve  flood  conditions.  Careful  consideration 
should  be  given,  however,  to  a  plan  proposed  under 
which  the  dam  would  be  constructed  opposite  Moline, 
111.,  and  the  channel  behind  the  island  of  Rock  Island 
used  as  a  tailrace,   since  such   an  arrangement  would 
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reduce  the  property  damage  and  the  amount  of  protect- 
ing walls  required.  At  the  same  time  better  relief  would 
be  afforded  at  flood  times  and  the  effective  head  would 
be  increased. 

Tabulated  herewith  is  the  estimated  cost  of  con- 
structing the  proposed  plant,  the  figures  presented  being 
based  upon  the  high  cost  of  materials  and  apparatus 
brought  about  by  conditions  produced  by  the  war  in 
Europe.  It  is  assumed  that  money  is  worth  3  per  cent 
to  the  United  States  government.  Depreciation  charges 
are  based  upon  the  economical  life  of  the  apparatus  em- 
ployed. The  cost  of  coal  has  been  taken  as  $1  per  ton 
at  the  mine.  This  price  can  be  realized  or  even  reduced, 
it  is  believed,  since  low-grade  and  waste  coal  can  be 
utilized.  Data  are  also  given  on  the  cost  of  operating 
two  hydroelectric  developments  of  different  size. 

From  the  data  showing  the  annual  cost  of  operation 
for  a  100,000-kw.  hydroelectric  installation  it  can  be 
readily  seen  that  using  a  by-product  gas-producer  plant 
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in  connection  with  en  auxiliary  steam  plant  baa  marked 
advantages.  In  this  rase  both  the  water-power  plant 
and  the  strain  plant  arc  run  continuously.  The  avei 
load  is  thus  increased  Prom  100,000  kw.  to  178,000  kw. 
Under  these  conditions  the  load  will  be  200,000  kw,  foi 
a  period  of  about  two  months  and  will  gradually  tall  <>tr 
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plant  of  this  size,  operated  at  Its  full  capacity,  develop- 
.in  average  of  B0,000  kw,  throughout  tin1  year,  <'n 
ergj  can  be  produced  at  an  e  timated  cost  oi  $6.54  per 
Kilowatt  hour,  or  M-88  per  horsepower  hour  alter  due 
credit  Is  made  for  the  sale  of  by  products. 

To  meet  existing  conditions  the  following  construc- 
tion program  Is  Bugge  ted:  Construct  the  first  portion 

Of    the   auxiliary    -team    plant    in    the   COal    fields    at    once 
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to  approximately  130,000  kw.  for  a  period  of  a  few  days. 
In  a  plant  of  this  size,  operated  at  its  full  capacity, 
developing  an  average  of  173,000  kw.  throughout  the 
year,  energy  can  be  produced  at  an  estimated  cost  of 
$2.90  per  kilowatt-hour,  or  $2.16  per  kilowatt-hour  after 
due  credit  is  made  for  the  sale  of  by-products. 


TABLE    i- 


-COST    OF    DEVELOPING    AND    OPERATING    100,000-KW. 
WATER-POWER  PLANT 


Hydroelectric  plant,  complete  (100.000  kw.) $9,726,760 

Auxiliary  steam  plant  in  coal  fields   (100,000  kw.)...,        5,527,420 
Transmission  line,  60  miles  with  reserve  line 908,470 


Total $16,162,650 

Gas-producer  plant   (1,350,000  tons) 3,315,700 


Total   estimated   cost* .  .    $19,478,350 

Annual  Operating  Costs 

Total  Annual  Costs,  Includ- 
ing Interest,  Depreciation, 
Maintenance,  Operation,  etc. 

, Average  Load  (Kw. ) N 

173,000 
W.  P.,  S. 

Aux. 
and  Gas 
Producer 

$448,470 

621.840 
50,900 

1,246,190 
1,348,750 


100,000 

W.  P.  &  S. 

Aux. 

Hydroelectric   plant    $448,470 

Auxiliary    steam    plant,    ex- 
cluding coal    410,560 

Transmission  line  (60  miles)         50,900 
Gas-producer    plant,    exclud- 
ing coal 

Coal  at  $1  per  ton 224.180 


173,000 

W.  P.  &  S. 

Aux. 

$448,470 

621,840 
50,900 


Total   $1,134,110 


Credits: 
Ammonium  sul.  at  $60  ton. 
Tar  at  $4  per  ton 


793,380 
$1,914,590  $3,716,150 


$3,034,800 
180,000 


Net   cost   of  power $1,134,110 


Cost  per  kw.-year. 
Cost  per  hp.-year. 


$11.34 
8.46 


$1,914,590 

$11.07 
8.26 


$3,214,800 
$501,350 


$2.90 
2.16 


•The  expenditure  of  $2,000,000  for  river  improvements,  etc., 
now  authorized,  will  be  unnecessary  and  should  be  credited  to  the 
cost  of  this  development. 


and  install  therein  generating  equipment  rated  at  25,000 
kw.  to  50,000  kw.  The  initial  plant  should  be  designed 
for  ultimate  extension  to  two  or  three  hundred  thousand 
kilowatts  or  more.  In  selecting  the  size  of  units  to  be 
installed  the  ultimate  development  should  be  carefully 
considered.  A  high-tension  transmission  line  should  be 
constructed  at  once  to  connect  the  power  plant  with  a 
substation  to  be  constructed  at  the  Rock  Island  Arsenal. 
This  plant  will  take  care  of  all  the  power  developed  at 
the  present  water  power,  amounting  to  6000  kw.  or  8000 

TABLE    II — COST    OF    DEVELOPING    AND    OPERATING    40,000-KW. 
WATER-POWER  PLANT 

Hydroelectric  plant,  complete  (40.000  kw.) $8,208,580 

Auxiliary  steam  plant  in  coal  fields   (40,000  kw.) 2,737,000 

Transmission  line,  60  miles  with  reserve  line 717,510 

$11,663,090 
By-product  gas-producer  plant   (551,400  tons) 1,560,380 

Total   estimated   cost* $13,223,470 

Total  Annual  Costs,  Includ- 
ing Interest,  Depreciation, 
Maintenance,  Operation,  etc. 

, Average  Load  (Kw. ) ■N 

80,000 
W.  P.,  S. 

Aux. 
and  Gas 
Producer 
$335,970 

297.840 
32,660 

621,070 
551,400 

$1,838,940 


40,000 

W.  P.  &  S. 

Aux. 

Hydroelectric   plant    $335,970 

Auxiliary  steam  plant,  ex- 
cluding coal    185,860 

Transmission  line  (60  miles)  32,660 

Gas-producer  plant,  exclud- 
ing coal 

Coal  at  $1  per  ton 13,680 


80,000 
W.  P.  &  S. 

Aux. 
$335,970 

297,840 
32,660 


Total     $568,170 

Credits : 

Ammonium  sul.  at  $60  per  ton      

Tar  at  $4  per  ton 


324,350 
$990,820 


Net  cost  of  power $568,170 


Cost  per  kw.-year. 
Cost  per  hp.-year. 


$14.20 
10.60 


5990,820 

$12.39 
9.23 


$1,240,800 
74,840 

$1,315,640 

$523,300 

$6.54 
4.88 


An  initial  installation  of  40,000-kw.  in  water-power 
equipment  with  an  auxiliary  steam  plant  of  correspond- 
ing size  and  a  gas  producer  plant  can  be  constructed  at 
an  estimated  cost  of  $11,663,090.  The  expenditure  of 
$2,000,000  otherwise  necessary  for  added  facilities  at 
the  arsenal  should  be  credited  to  this  amount.     In  a 


kw.,  will  supply  the  additional  power  required  at  the 
arsenal  at  an  early  date,  and  will  furnish  such  power  as 
is  needed  in  the  construction  of  the  hydroelectric  plant. 
Such  a  steam  plant  can  be  constructed  in  one  year  under 
normal  conditions.  In  case  of  emergency  it  could  be 
constructed  within  six  months. 
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ANALYSIS  OF  DAMAGE 

CAUSED  BY  LIGHTNING 

Information  Secured  from  Central  Station  Companies 
in  Thirteen  States  and  Suggestions  Made  Con- 
cerning  Protection   Against   Lightning 

By  C.  W.  Piper 

School  of  Electrical  Engineering,  Purdue  University 

Extensive  investigations  of  the  damage  done  to  elec- 
trical equipment  by  lightning  have  been  made  at  the 
School  of  Electrical  Engineering,  Purdue  University, 
by  F.  Scott  and  R.  F.  Schuck.  In  securing  information 
on  this  subject  letters  were  sent  to  300  electrical  com- 
panies, asking  five  definite  questions.  The  companies 
were  distributed  over  thirteen  north-central  states — In- 
diana, Illinois,  Iowa,  Kansas,  Kentucky,  Michigan, 
Minnesota,  Missouri,  Nebraska,  North  and  South 
Dakota,  Ohio  and  Wisconsin.  For  this  reason  it  is  fair 
to  assume  that  the  data  secured  are  representative  of 
the  damage  to  power  companies  in  this  section.  Of 
the  thirty-five  or  forty  companies  which  replied,  90 
per  cent  have  had  trouble  due  to  lightning  and  45  per 
cent  had  had  their  generative  and  distribution  systems 
seriously  damaged. 

The  accompanying  table  contains  a  list  of  different 
pieces  of  electrical  apparatus  and  indicates  the  relative 
number  of  companies  which  reported  trouble  therewith 
due  to  lightning  and  the  relative  amount  of  damage  to 
the  apparatus,  compared  with  the  total  damage  from 
lightning. 

As  shown  by  the  table,  75  per  cent  of  the  companies 
replying  reported  damage  to  transformers.  The  dam- 
age to  this  apparatus  represented  36  per  cent  of  the 
total  damage  by  lightning.  The  high  susceptibility  to 
damage  is  due  to  the  placing  of  transformers  in  ex- 
posed positions  (as  by  connecting  them  directly  to  a 
line  which  subjects  them  to  lightning  and  line  surges). 

Many  meters  are  damaged  because  there  is  more  of 
this  type  of  apparatus  than  any  other,  and  because 
they  are  always  placed  on  incoming  and  outgoing  lines 
where  they  are  especially  subjected  to  lightning  surges. 
Insulators  are  damaged  often  because  they  are  ex- 
posed and  unprotected.  Fifteen  per  cent  of  the  com- 
panies reported  damage  to  generators.  This  percentage 
is  a  fair  indication  of  the  damage  to  revolving  machin- 
ery in  general,  since  the  generator  is,  probably,  the 
most  important  and  costly  apparatus  used,  and  no  doubt 
all  damage  would  be  recorded. 

The  extent  of  arrester  damage  is  comparatively 
large.  This  seems  reasonable,  as  arresters  are  always 
placed  so  as  to  receive  any  abnormal  surge  before  it 
reaches  other  apparatus.  The  damage  reported  on  the 
remaining  apparatus  listed  is  comparatively  small.  This 
does  not  necessarily  indicate  that  less  of  this  apparatus 
has  been  damaged,  but  rather  that  no  record  was  kept, 
as  it  did  not  directly  interfere  with  service.  Further- 
more, the  cost  of  fuses,  lamps,  poles,  etc.,  is  negligible, 
compared  with  costs  of  other  equipment. 

Some  localities  are  more  subject  to  disturbances  than 
others,  because  the  section  may  be  at  a  higher  altitude 
than  the  surrounding  country,  or  because  it  is  difficult 
to  obtain  good  grounds  for  the  arresters.  One  com- 
pany stated  that  its  trouble  was  confined  almost  wholly 
to  a  section  that  was  formerly  swampy  ground,  ex- 
plaining that  since  the  soil  was  made  of  decayed 
vegetable  matter  it  was  almost  impossible  to  secure  a 
good  ground.  Most  trouble  occurred  either  where  too 
few  arresters  were  used  or  where  they  were  improperly 
placed. 

Arresters  were  formerly  installed  in  a  haphazard 
way.  This  was  not  due  to  negligence,  but  rather  to  the 
lack    of    information    on    correct    methods    of    installa- 


tion. In  many  cases  arresters  were  placed  quite  a 
distance  from  the  apparatus  they  were  intended  to 
protect,  so  there  was  a  chance  of  lightning  striking 
between  the  two,  thus  preventing  the  arresters  perform- 
ing their  function.  In  practically  every  case  arresters 
were  placed  at  the  power  house  and  substation,  and  in 
many  cases  at  the  ends  of  the  lines  and  at  regular  in- 
tervals along  the  line. 

From  this  survey,  the  following  rules  for  the  in- 
stallation of  lightning  arresters  were  derived:  Install 
arresters  (1)  on  first  pole  outside  of  stations  and  sub- 
stations where  lines  are  overhead;  (2)  as  near  as  pos- 
sible to  all  risers;  (3)  where  branch  lines  are  tapped 
off;  (4)  at  the  crest  of  hills;  (5)  at  every  transformer 
rated  at  10  kw.  or  greater;  and  (6)  on  the  same  pole 
with  the  transformer  or  apparatus  they  are  to  protect. 
If  an  iron  or  copper  wire  that  is  grounded  at  frequent 
intervals  is  run  a  few  feet  above  the  transmission  line 
enough  protection  to  justify  its  expense  will  be  secured. 
Consideration  should  also  be  given  to  the  following: 
The  best  arrester  made  is  absolutely  worthless  unless 
it  has  a  good  ground.  For  station  grounds,  heavy  cop- 
analysis  OF  DAMAGE  TO  APPARATUS  FROM  LIGHTNING 


Apparatus 


Arc  lamps.  . 

Arresters 

Fuses 

Fuse  blocks   

Generators 

Incandescent  lamps 

Instiuments  (switchboard  type) 

I  nsulators 

Lines 

Meters 

Oil  switches 

Poles   

Power  houses  destroyed 

Transformers 


Per  Cent  of 

Per  Cent  of 

Companies 

Total 

Affected 

Damage 

3 

2 

12 

6 

10 

5 

12 

6 

15 

7 

3 

2 

5 

4 

17 

8 

10 

5 

25 

12 

10 

5 

3 

2 

3 

2 

75 

36 

per  or  iron  plates  should  be  embedded  in  carbon  to 
such  a  depth  that  they  will  be  in  damp  soil  the  entire 
year.  For  line  grounds,  iron  pipe  should  be  driven 
to  such  a  depth  that  the  lower  end  is  always  in  damp 
ground,  and  the  wire  from  the  arrester  should  be  sol- 
dered to  the  top.  Wire  should  never  run  down  inside 
the  pipe,  for  under  this  condition  the  pipe  acts  as  the 
short-circuited  secondary  of  a  transformer,  and  chokes 
back  the  flow  of  current  to  ground.  Inclosing  arresters 
in  iron  boxes  tends  to  produce  the  same  effect. 

Ground  wires  for  arresters  should  not  be  smaller  than 
No.  6  B.  &  S.  gage.  All  bends  should  be  avoided.  If  a 
turn  is  necessary,  sharp  angles  should  be  avoided.  In 
addition  all  joints  should  be  carefully  soldered.  The  air 
gaps  should  be  kept  free  from  dirt  and  foreign  matter. 

Protection  from  a  direct  stroke  of  lightning  is  very 
difficult.  The  cost  of  protective  apparatus  which  can 
be  relied  upon  in  case  of  direct  stroke  is  so  great  as 
to  make  its  use  prohibitive.  A  greater  number  of  ar- 
resters could  be  used  in  many  cases  to  advantage,  but 
economy  must  be  considered  in  the  installation  of  pro- 
tective devices.  One  engineer  says:  "It  is  not  a  good 
policy  to  burden  a  system  with  devices  to  stop  all  trou- 
ble. It  is  cheaper  to  have  the  line  burn  down  occasion- 
ally than  have  it  completely  protected."  Considering 
the  disadvantages  of  interruption  to  service,  however, 
and  the  fact  that  arresters  cost  relatively  little  com- 
pared with  other  electrical  apparatus,  it  is  better  to 
have  too  many  arresters  than  too  few.  Damage  can 
also  be  minimized  by  not  placing  transformers  in  ele- 
vated positions.  The  location  of  arresters  is  an  im- 
portant consideration.  Placing  them  as  near  as  pos- 
sible to  the  apparatus  to  be  protected  seems  to  be  the 
present  tendency.  Companies  that  are  following  this 
rule  are  apparently  suffering  the  least  damage. 
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STATION   AND   OPERATING    PRACTICE 

Department  Devoted  to  Problems  <>/  Installation,!  Operation  <i>i</  Maintenance  of  Eauip- 
incut  lor  Economical  Generation  and  Distribution  oj  Electrical  Energy 


DECREASING  FUEL  USED 

PER  KILOWATT-HOUR 

Contest   Conducted   by  a  Texas   Company  in   Which 

Station  Attendants  Are   Encouraged  to 

Improve    Plant    Economy 

ecure  the  highesl  planl  economy  possible  the 
Houston  (Tex.)  Lighl  &  Power  Company  offers  a  prize 
of  $50  to  the  station  crew  making  the  best  operating 
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Degrees    Fahrenheit 

Condenser  Circulating  Water-  In  let  Temperature 

FIG.    1 — RELATION   BETWEEN    CONDENSER   COOLING   WATER   TEM- 
PERATURE AND  ENERGY   DISTRIBUTED   PER  UNIT   OF   FUEL 

record  for  three  consecutive  months.  The  points  made 
by  each  crew  are  based  upon  the  number  of  kilowatt- 
hours  which  can  be  generated  per  gallon  of  fuel  with 
good  operation.     Since  this  ratio  is  different  for  differ- 


FIG. 


2 — METHOD    OF    DISPLAYING    BOGIE    AND    PERFORMANCE    OF 
CREWS    COMPETING    IN    CONTEST 


ent  times  of  the  year,  due  to  the  change  in  condenser 
water  inlet  temperature,  a  curve  was  drawn  to  show 
the  ratio  or  bogie  that  would  serve  as  a  fair  basis  for 
judging  the  results  of  the  different  crews. 


The  bulletin  board  shown  in  the  accompanying  illus- 
tration is  placed  just  outside  chief  Engineer  \V.  A. 
.McDonald's  office  and  serves  to  keep  each  crew  familiar 

with  the  others'  results.  The  bogie  mentioned  is  shown 
on  the  board  aa  indicated  in  the  next  to  the;  last  column 
of  the  accompanying  table,  together  with  the  points  or 

rABLE    I.      RESULTS    OBTAINED    DURING    TKN    MONlli. 
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percentages  secured  by  the  crews.  The  prize  of  $50  is 
awarded  as  follows:  Engineer,  $15;  fireman,  $15; 
switchboard  attendant,  $10,  and  oiler,  $10. 

As  the  men  change  shifts  every  month  the  advantages 
of  variations  in  load  and  operating  conditions  are  evenly 
balanced  between  them.  Great  interest  is  shown  in  the 
contest  by  the.  men,  and  the  company  is  profiting  as  the 
fuel  per  kilowatt-hour  is  at  present  10  per  cent  less  than 
it  was  in  March,  1916,  when  the  bulletin  board  was  first 
put  up. 

TABLE  II. — CONSECUTIVE  DAYS'  RESULTS  COMPARED  IN 
KW.-HR.   PER  GALLON  OF  OIL 


Date 


Day  Watch 


November  23 

November  24 


5.233 
5.168 


Evening  Watch 


Day  Watch 


.013 
.000 


G87 
894 


The  monthly  results  from  January  to  October,  191b, 
inclusive,  which  are  shown  on  the  bulletin  board  but  do 
not  appear  in  the  illustration  on  account  of  the  use  of 
red  chalk  in  some  of  the  columns,  are  shown  in  Table  I. 
In  Table  II  is  shown  the  method  of  comparing  consecu- 
tive days'  results. 


Flash  Lamp  Used  for  Phasing  Cables 

Under  ordinary  circumstances  cable  men  of  the  Com- 
monwealth Edison  Company,  Chicago,  use  110-volt 
lamps  and  energy  from  the  company's  mains  to  flash  a 
code  of  signals  in  phasing  out  cables.  Sometimes,  how- 
ever, it  is  necessary  to  connect  up  an  isolated  piece  of 
cable  at  the  ends  of  which  no  energy  source  is  available. 
In  such  instances  use  is  made  of  ordinary  flashlight 
equipment  for  locating  the  phases. 

The  man  who  is  at  what  is  called  the  sending  end  of 
the  cable,  and  who  knows  which  conductor  should  be 
the  A  phase,  which  the  B  phase  and  which  the  C  phase, 
connects  a  pocket  flash  lamp  between  phase  A  and  the 
cable  sheath.  The  other  tester,  who  is  equipped  with  a 
miniature  lamp  in  a  small  socket,  attaches  one  lead  from 
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the  socket  to  the  cable  sheath,  and  by  touching  the  cable 
conductors  one  at  a  time  with  the  other  lead  can  locate 
phase  A,  since  his  lamp  and  the  one  at  the  sending  end 
both  light.  When  phase  A  has  been  located  simple  code 
signals  are  flashed  and  then  the  other  phases  are  lo- 
cated in  a  similar  manner. 

It  is  important  that  both  miniature  lamps  used  in 
ihis  testing  be  of  the  same  rating,  because  if  they  are 
not  one  lamp  will  glow  but  the  other  filament  will  re- 
main dark. 


Trolley  Retriever  for  Test  Leads 

Where  testing  of  motors  for  grounds,  etc.,  is  done 
with  current  taken  from  a  switchboard,  the  leads  for 
carrying  the  current  are  generally  made  several  feet 
long  to  reach  heavy  machines  which  cannot  be  easily 
moved.  For  keeping  such  leads  out  of  the  way,  the 
Knoxville  (Tenn.)  Railway  &  Light  Company  uses  an 
old  trolley  retriever.  Flexible  leads  are  used,  current 
being  supplied  to  them  through  two  slip  rings  attached 
to  the  retriever.  The  leads  reach  10  ft.  when  unwound. 
When  not  in  use  the  retriever  promptly  coils  them  on 
its  drum. 


REDUCING  WASTE  OF  SUPPLIES 

Cost  of  Frequently  Used  Materials  Impressed  Upon 
Employees  by  Posters 

On  page  273  of  the  Feb.  10  issue  of  the  Electrical 
World  was  described  a  method  employed  by  the  Con- 
sumers' Power  Company,  Jackson,  Mich.,  to  impress  em- 
ployees with  the  value  of  supplies,  in  that  way  prevent- 
ing waste.  The  table  which  was  presented,  showing 
costs  of  materials,  has  been  revised  to  agree  with  the 
present  prices  and  is  shown  herewith.  This  table  with 
a  foreword  is  posted  in  all  the  company's  plants  and 
on  all  trucks.    The  foreword  points  out  that  every  piece 

COSTS  OF  MATERIALS  LISTED  IN  POSTER 


Anchors    and    rods $  1.00  each 

Batteries     (dry     cells) 35  each 

Bolts,  machine,  %  x  4% 10.00  per  M. 

Brooms     50  each 

Brushes  2V2  x  1^  x  % 4334  each 

Brushes,    2%  x  1%  x  % 34  each 

Brushes,    metite     1.69  each 

Crossarms,  8-ft 60  each 

Crossarrns,  5-ft 40  each 

Electrolyte   KD    1.00  per  gal. 

Fire    extinguisher    (container) 6.50  each 

Fire  extinguisher    (Pyrene)    4.00  per  gal. 

Gasoline     20  per  gal. 

Grease    (transmission)    05  per  lb. 

Hose,  garden,  %  -inch 18  per  ft. 

Insulating  compound    (G.   E.    184) 75  per  gal. 

Insulators    ( 17.000-volt )    25  each 

Insulators    (  40,000-volt )    1.00  each 

Insulators    (70,000-volt)    2.10  each 

Insulators,   suspension   type 1.26  each 

Lamps,   25   watt   Mazda 27  each 

Lamps,  40  watt  Mazda 27  each 

Lamps,  60  watt  Mazda    36  each 

Lamps,    100  watt  Mazda 65  each 

Motor  hearings,   5  hp 2.08  per  set 

Motor  hearings,  15  hp 4.50  per  set 

Oil — engine     22  per  gal. 

Oil — cylinder    48  per  gal. 

Oil — transil     2.0  per  gal. 

Paint    (floor    enamel) 2.35  per  gal. 

Packing      1.25  per  lb. 

Rectifier   tubes    25.00  each 

Relay  contacts    (  Tirrill  reg) 2.75  per  set 

Rings — A.  C.  collec.  900  r.p.m 75.00  per  set 

Rings — A.  C.  collec.  1200  r.p.m 55.00  per  set 

Screws,    y2    x    5-in.    lag .0157  each 

Solder — wire     30  per  lb. 

Solder — bar     30  per  lb. 

Soldering    paste    12  box 

Switch -hars—K-1 2  oil    4.50  each 

Switch   fingers — K-12   oil    50  each 

Tape    (friction),   2  rolls  to   lb 25  lb. 

Waste   (white)    11  lb. 

Waste    (wiping  rags)    08  lb. 

Wire,  No.  10  B.  &  S.  r.  c 05  per  ft. 

Wire,  No.  12  B.  &  S.  r.  c 04  per  ft. 

Wire.  No.  14  B.  &  S.  r.  c 03  per  ft. 

Wire,    band,    .072    steel    1 .50  per  lb. 

Wire,   5-16  in.  stranded    (5000)    65.82  per  reel 

Sera  p    copper    30  lb. 


of  material  should  earn  its  cost,  just  as  should  every 
hour  of  labor.  Employees  are  expected  to  properly  con- 
serve and  care  for  the  small  materials  in  the  same  way 
they  would  protect  the  more  valuable  property  of  the 
company. 


DETERMINING  SIZE  OF 

MOTOR  FOR  PUMPING 

Graphical    Method    of    Calculating    Required    Rating 

of  Motor  That  Takes  Pump  Efficiency 

Into    Consideration 

BY    W.    F.    SCHAPHORST 

In  the  accompanying  illustration  is  shown  a  chart  for 
determining  the  power  or  size  of  electric  motors  desira- 
ble to  install  for  pumping  purposes.  The  result  applies 
to  average  conditions,  and  includes  the  pump  efficiency, 
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CHART   FOR    DETERMINING    HP.    OF    MOTOR   FOR   PUMPING   WATER 

friction  of  water  in  piping,  etc.  For  example,  what  size 
of  motor  will  it  take  to  pump  2000  gal.  of  water  per 
minute  against  a  head  of  10  ft.?  Find  the  point  mid- 
way between  10  and  2000  in  column  A.  Opposite  that 
point  will  be  found  the  answer — 9  hp. 

To  find  the  mid-point,  there  are  many  quick  and  sim- 
ple ways,  such  as  dividers,  a  ruler,  etc.  The  chart  may 
also  be  used  backwards  to  find  the  number  of  gallons 
per  minute  that  a  given  motor  will  pump,  or  it  will  give 
the  head  against  which  a  given  motor  will  pump  a 
given  quantity  of  water. 


A  HOMEMADE  TYPE  OF 

FREQUENCY   INDICATOR 

Reconstructed   Telephone    Receiver   with    Eight   Vi- 
brators in  Place  of  Diaphragm  Labeled 
with  Natural  Frequency 

In  the  absence  of  a  more  expensive  instrument,  a  fre- 
quency indicator  which  gives  good  results  has  been  con- 
structed by  the  writer  from  a  telephone  receiver  as- fol- 
lows: 

Eight  strips  of  0.006  in.  spring  steel  5  64  in.  wide  by 
2  in.  long  marked  (1)  in  the  top  view  of  the  receiver 
shown  in  the  accompanying  illustration  were  clamped 
radially  between  two  burrs  (6)  on  the  cork  (3)  by 
means  of  a  wood  screw  (7).  The  contacting  metal  sur- 
faces were  tinned  and  sweated  together.      The  whole 


FREQUENCY  INDICATOR  MADE  FROM  TELEPHONE  RECEIVER 

was  then  mounted  on  the  diaphragm  of  a  telephone  re- 
ceiver (5)  by  means  of  beeswax.  The  magnet  had 
been  previously  removed  from  the  receiver,  and  thp 
brass  screw  (8)  replaced  by  one  of  steel. 

For  use  with  110  volts  it  was  found  necessary  to  use  a 
400-ohm  resistance  in  series.  In  calibrating  this  device 
a  motor-generator  of  adjustable  frequency  was  used  in 
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lonnactlon  with  ■  standard  Instrument.     After  setting 
the  mat  »6  cycles,  one  of  the  springs  v 

full)  clipped  off  ;it  Hi*'  end,  piece  by  piece,  until  it 

ion      i  iif  machine  was  then  raised  to 
ml  the  operation  repeated  with  the  nexl  spring,  end 
ii  up  to  88  cycles.    Bach  spring  thereafter  vibrated 
<niy  in  response  to  the  frequenc)  to  which  it  was  ad 
lusted. 

CONVENIENT  RACK  FOR  WIRE 

Axis   f«r   Supporting    Wire    Reels   of   Various   Sizes 
Mounted  in  Slotted  T  Fittings 

Various  Sixes  Of  wire  on  small  reels  are  conveniently 
stored  on  a  rack  of  0.75-in.  pipe,  built  7  ft.  high  by  3 
ft,  wide  and  supported  '.)  in.  from  the  wall,  at  the  South 
Deerfleld  (Mass.)  ollice  of  the  Greenfield  Electric  Light 


cost   OF    INSTALLING    DIFFERENT    KINDS   OF   DUCT 

tht    hasdllM    "M»t«rlal,"    t     *tun,U   f,,r    dl.er,    V.    C.    tor    \iltili..|    i'l»v, 

C.-1    I.  P  for  i  iiin  ni  inn- 1  Iron  pipe,  nnd  1   for  Iron, 


yPfpe-"* 


HOME-MADE    WIRE   RACK   THAT   HOLDS   VARIOUS-SIZE   REELS 

&  Power  Company.  Slotted  "T"  fittings  are  attached  to 
the  vertical  standards  at  various  heights  to  enable 
horizontal  pipes  to  be  laid  in  place  and  removed  with 
the  utmost  facility.  The  horizontal  pipes  are  used  to 
support  the  reels,  the  smaller  ones  being  carried  on 
%-in.  pipe.  Any  reel  can  be  rolled  on  its  support 
easily.  The  frame  holds  fifteen  various-sized  reels 
without  crowding. 


COST  OF  CONDUIT  INSTALLED 

Data    Presented   to   the    Massachusetts   Commission 

by  the  Boston  Company  in  the  Recent 

Street-Lighting   Case 

Among  recent  data  presented  in  the  Boston  Edison 
street-lighting  case  by  the  company  for  consideration  of 
the  Massachusetts  Gas  and  Electric  Light  Commission 
are  the  costs  of  various  sizes  and  types  of  transmission 
conduit  laid  in  the  city  of  Boston.  Particulars  of  gen- 
eral engineering  interest  drawn  from  these  data  are 
presented  in  the  accompanying  table.  The  prices  in- 
clude engineering  incidentals  and  contractor's  profit. 

In  the  compilation  given  herewith  the  significant  data 
are  the  types  of  construction  and  the  unit  costs,  which 
are  given  in  the  first  and  last  columns.  In  presenting 
the  data  to  the  commission  the  unit  costs  given,  which 
are  the  result  of  the  company's  extended  experience, 
were  applied  to  the  quantities  in  the  second  and  third 
columns,  and  later  the  prorated  cost  of  conduit  for 
street-lighting  service  only  was  deduced.  The  quanti- 
ties are  printed  in  connection  with  the  unit  costs  in  the 
third  column  to  show  the  relative  importance  of  the  vari- 
ous types  of  duct  construction  for  underground  trans- 
mission work  in  Boston  proper. 


A>  eirxyn 

|..T 

Condull 

D.i.t 

(,,i.t    |,*r 

Con- 

D.i, I* 

Material 

1    ,,! 

duit 

Under     <lirt     slde- 

n 

814 

F. 

0312  0 

55.872  0 

40 

R 

RU 

F. 

4003   1 

80   nu,    s 

30 

10 

3'< 

I\ 

10  ■( 

103  0 

80 

12 

R1  . 

V. 

402   2 

4.K26  4 

80 

in 

3«< 

V.  c. 

25 

Under    u  r  n  n  i  t  e 

■  ' 

blflckl    with    ce- 

ment  i'r-iit    und 

concrete  base. .  . 

« 

3 

C.-T,.I.T>. 

1705.8 

13.646  4 

00 

12 

3 

C-T,.  l.P. 

20  0 

300.0 

45 

20 

3 

C.-T..  I.  p. 

240  0 

4.900.0 

30 

3  "4 

17.520.0 

30 

Under      w  ••  ii  il  e  p 

4 

3 

C.-T..I.  p. 

1310.0 

6.278.4 

80 

blocks  with  con- 

n 

3"< 

V.  c. 

1117 

800  2 

75 

8 

3'4 

1 

77IV2  3 

61 .618.4 

60 

12 

»H 

F. 

903  0 

11 ,342   0 

45 

14 

3'< 

v.  c. 

020.1 

13.004.6 

40 

24 

3*4 

v.c. 

802.9 

10.200.6 

30 

Under      bitulithic 

4 

3 

C.-T,.  I.  P. 

1365.3 

5.461.2 

80 

6 

3M 

v.c. 

1467  3 

8 , 803 . 8 

76 

8 

3*4 

v.  c. 

00  0 

724.8 

60 

9 

3*4 

V.  c. 

3800 . 0 

35,001.0 

45 

10 

3 

C.-L.  IP. 

400.  1 

4,001.0 

45 

12 

8M 

F. 

171.8 

2.061.6 

45 

12 

3H 

V.  c. 

153.1 

1.837.2 

45 

15 

3»< 

V.  C. 

280.7 

4.210.5 

40 

18 

3*i 

V.C. 

77.3 

1.301.4 

35 

Under  macadam. . 

2 

3*4 

V.C. 

310  9 

639.8 

60 

4 

3\4 

F. 

304.5 

1,578.0 

53 

4 

3 

C.-T,.  LP. 

820.1 

3,316.4 

50 

4 

3*4 

v.C. 

lf.0.0 

640.0 

50 

6 

3'4 

F. 

8812.2 

52.909.2 

45 

8 

3H 

v.c. 

3.r>70.  1 

30.632.8 

30 

8 

SH 

F. 

9634 . 0 

77.072.0 

30 

10 

V4 

F. 

3306.6 

33.066.0 

30 

12 

3\4 

F. 

8171.9 

98.062.2 

30 

12 

3 

C.-L.  LP. 

846.8 

10,101.6 

30 

12 

3  *4 

V.C. 

'•    56.7 

680.4 

30 

14 

V4 

F. 

2006.9 

29,356.6 

25 

14 

3H 

F. 

182.1 

2, .549. 4 

25 

16 

3 '4 

F. 

727.4 

11,638.4 

25 

20 

3»< 

V.C. 

9.1 

182.0 

25 

24 

3U 

F. 

.239.8 

5,755.2 

25 

30 

3H 

V.  c. 

196.4 

5,892.0 

25 

67 

3*4 

V.  c. 

6.0 

402.0 

25 

Under  asphalt. .  .  . 

6 

3*4 

v.c. 

28.0 

168.0 

75 

6 

3H 

F. 

330.2 

1,981.2 

75 

7 

3*4 

F. 

87.5 

612.5 

60 

8 

3*4 

F. 

230.5 

1,844.0 

60 

10 

3*4 

F. 

1534.2 

15,342.0 

45 

12 

3*4 

V.C. 

591.7 

7,100.4 

45 

15 

3*4 

V.C. 

11.2 

108.0 

40 

18 

3V0 

F. 

14.4 

259.2 

35 

30 

3*4 

V.C. 

126.0 

3,780.0 

30 

32 

3% 

V.C. 

16.0 

512.0 

30 

Under   granite 

blocks 

3 

3 

C.-L.  I.  P. 

68.4 

205.2 

50 

4 

3*4 

F. 

10.3 

41.2 

50 

4 

3% 

V.C. 

1509.7 

6,038.8 

50 

6 

3 

C.-L.  I.  P. 

715.3 

4,291.8 

45 

6 

3U 

F. 

270.3 

1,621.8 

45 

8 

3*4 

V.C. 

7212.2 

57,697.6 

30 

8 

3 

C.-L.  LP. 

7059.4 

56,475.2 

30 

9 

3*4 

V.C. 

2417.2 

21,754.8 

30 

10 

3 

C.-L.  LP. 

71.5 

715.0 

30 

10 

3*4 

F. 

1396.4 

13,964.0 

30 

12 

3*4 

v.c. 

2189.5 

26.274.0 

30 

12 

3 

C..L.  LP. 

7882.7 

94,592.4 

30 

12 

3*4 

V.C. 

889.3 

10,671.6 

30 

12 

3H 

F. 

4904.8 

58,857.6 

30 

14 

3*4 

V.C. 

20.3 

284.2 

25 

15 

3*4 

v.c. 

6753.7 

101,305.5 

25 

15 

3V2 

F 

154.1 

2,311.5 

25 

18 

3*4 

v.c. 

193.5 

3,4-3.0 

25 

18 

3)4 

F. 

344.5 

6,201.0 

25 

24 

3 

C.-L. I.  P. 

249.3    1 

5,983.2 

25 

24 

3\i 

F. 

223.5    i 

5,364.0 

25 

30 

3*A 

V.C. 

586.4 

17,592.0 

25 

Under   granite 

blocks    with 

pitch-j  o  i  n  t s 

and    concrete 

base 

4 
6 

3 
3 

C.-L.  I.  P. 
I. 

4960.3 
19.6 

19,841.2 
117.6 

80 

75 

6 

3*4 

V.C. 

216.6 

1,299.6 

75 

8 

3 

I. 

147.6 

1,180.8 

65 

8 

3*4 

v.c. 

1092.8 

8,742.4 

65 

8 

3 

C.-L.  I.  P. 

9673.9 

77.391.2 

65 

10 

3Yt 

F. 

8089 . 8 

80,898.0 

45 

11 

3 

C.-L.  I.  P. 

120.7 

1,327.7 

45 

12 

3M 

F. 

346.6    i 

4,159.2 

45 

12 

3*4 

V.C. 

5165.8 

61,989.6 

45 

18 

3 

C.-L.  I.  P. 

208.1 

3,745.8 

35 

24 

3 

C.-L.  LP. 

205.0 

4,920.0 

30 

30 

3 

C.-L.  I.  P. 

101.4 

3,042.0 

30 

30 

3*4 

V.  C. 

237.0 

7,110.0 

30 

IVJAKCH    OX,     IV  1.1 


HiljUiUlKlUALi       WUKL1J 


bi;s 


CENTRAL  STATION  SERVICE 

^4   Department  Devoted  to  Commercial  Policy  and  Management   Topics, 
Including  Applications  of  Electric  Light,  Power  and  Heat 


DINNER  FOR  TWENTY 

TAKES  ONLY  6  KW.-HR. 

Roast  of  Beef  Shrank  but  5.8  Per  Cent  in  Weight 

While   Cooking  with   Electricity,   Which 

Required  Almost  Three  Hours 

Further  figures  showing  the  economy  of  operation  of 
an  electric  range  are  given  by  T.  H.  Kettle  of  the  Minne- 
apolis General  Electric  Company.  An  electrically  cooked 
dinner  was  given  to  the  sales  department  on  the  occasion 


THE      MINNE 
SALES 

HELD 
Olives 

Haked  Potatoes 

APOLIS      GENERAL 
DEPARTMENT'S      EL 

DINNER 
TUESDAY,    MARCH 
MENU. 
Tomato  Soup 
Radishes 

ELECTRIC     CO 
.ECTRICAL 

20.     1917. 
Celery 

Scalloped  Corn 

Rolls 

Roast  Beef 

Stewed  Apples 

Combination  Salad 

Cake 
Prune  Whip 

Coffee 

ENERGY  TO  COOK  THIS  MEAL  WAS  0.3  KW.-HR.  PER  FERSON 

of  one  of  the  monthly  meetings  to  discuss  the  lesson  of 
the  commercial  engineering  course  of  the  N.  E.  L.  A. 
The  meal  was  cooked  by  the  members  of  the  company's 
electric  cooking  bureau,  and  accurate  records  were  kept 
of  costs,  weights,  shrinkage,  etc.    The  results  were  : 

1.  Number  of  people  served 20 

2.  Total  cost  of  supplies $8.54 

3.  Total  kilowatt-hours  used 6 

4.  Kilowatt-hours  per  person   served 0.3 

5.  Total  cost  of  energy  at  2y2  cents $0.15 

6.  Weight  of  roast  before   cooking 9  lb.  10  oz. 

7.  Weight  of  roast  after  cooking 9  lb.    2  oz. 

8.  Per  cent  shrinkage 5.8  per  cent 

9.  Total  cost  of  meal $8.69 

10.  Total  cost  per  person  per  meal $0,434 

All  of  the  cake  and  rolls  were  made  during  the  after- 
noon and  baked  on  the  electric  range  just  before  the 


dinner  was  served,  and  in  addition  to  this  the  two  demon- 
strators and  the  range  salesman  waited  upon  customers 
all  afternoon.  For  this  reason  no  portion  of  their  time 
was  charged  to  the  actual  preparation  of  the  meal. 

The  roast  beef  was  placed  in  the  oven  at  3.10  and  wa? 
taken  out  at  6  o'clock,  and  it  was  found  to  be  perfectly 
cooked.  The  electric  range  used  in  preparing  this  dinner 
was  not  put  into  operation  before  2.30  in  the  afternoon. 


WHAT  IT  COSTS  TO  SERVE 

SMALL  COMMUNITIES 

Data     Compiled     by     Wisconsin     Company     Show 

Whether  or  Not  Service  Can  Profitably 

Be  Extended 

More  and  more  central  station  service  is  being  ex- 
tended into  small  outlying  communities,  and  rural  dis- 
tricts are  more  and  more  demanding  service.  Upper- 
most in  the  minds  of  the  station  manager  is  the  ques- 
tion "Will  it  pay?"  Data  on  actual  installations  of  thi? 
character  undoubtedly  furnish  the  most  satisfactory 
method  for  arriving  at  an  answer. 

At  the  recent  convention  of  the  Wisconsin  Electrical 
Association  G.  W.  Mclvor,  Jr.,  presented  a  paper  on  this 
topic  which  contained  considerable  data  on  a  number  of 
installations  in  small  Wisconsin  towns. 

As  regards  their  disposition  the  earnings  from  the 
sales  of  electricity  in  towns  served  by  transmission 
lines  can  be  divided  into  three  parts,  Mr.  Mclvor  pointed 
out,  namely,  interest  on  the  investment,  depreciation  of 
property  and  operating  expenses.  The  relative  cost  of 
the  first  two  items  is  easily  determinable.  An  allowance 
of  6  per  cent  per  annum  for  each,  or  12  per  cent  of  the 
original  investment,  must  be  taken  out  of  earnings  to 
pay  these  costs.  The  third  item,  however,  is  not  a 
fixed  quantity  and  does  not  bear  a  definite  relation  to 
the  original  investment.  It  varies  widely,  depending  on 
local  conditions.  Overhead  is  generally  the  determining 
factor.  In  a  small  town  operated  from  a  district  office 
operating  expense  may  be  as  low  as  8  per  cent  to  15 
per  cent  of  the  earnings;  but  in  a  town  where  it  is 
necessary  to  maintain  an  office  and  a  manager  the 
operating  expense  will  rise  from  15  per  cent  to  25  per 
cent.  Putting  one  manager  in  charge  of  several  small 
towns  will,  of  course,  decrease  the  proportion  of  oper- 
ating expense  to  be  deducted  from  the  earnings  of  each 
town,  but  even  so  it  is  not  conservative  to  use  a  per- 
centage under  20  in  estimating  the  operating  expense 


SUMMARY  OF  OPERATING  RESULTS  AND  COSTS  FOR  TEN  SMALL  WISCONSIN  TOWNS  FOR  1916. 


Kilowatt-  Kilowatt- 
Connected  Hours  Per  Hours  Per  Operat- 
Population  Load  Annum  Capita  Ing  Exp. 

A 417  28  12,226  30  $230 

B 425  20  7,864  20  145 

C 678  58  45,502  68  423 

D 1,474  ..  112,800  77  378 

E 523  43  19,090  36  259 

F 700  127  64.641  92  2,194 

G 1,000  136  93,821  93  1,784 

H 250  16  3,546  12  9 

1 527  56  32,958  63  529 

J 765  140  72,768  95  328 

Average   675  70  47,521  58  $627 


Substation 

Sub-      , * 

Operating  station 
Earnings    Ratio  %  Capacity  Total  Cost 
$1,549 


940 
3,674 
2,528 
2,331 
4,788 
6,928 

462 
3,170 
1,481 

$2,785 


14.8 
15.5 
11.5 
15.0 
11.2 
45.8 
65.8 

1.95 
16.7 
22.2 

22.0 


100 
100 
100 
100 

50 
100 
100 

100 


$3,898 

3,573 

2,533 

779 

742 

2.431 

1,784 

750 

$2,061 


Cost 
Per  Kw. 


$38.98 

35.73 

25.33 

7.79 

48.65 

17.50 

7.85 

$24.23 


Distribution  System 

, * , 

Cost  Per 
Total  Cost       Canita 


$3,144 
3,944 
4,781 

4,542 


5,707 
4,373 
4,373 

$4,415 


$7.55 
9.28 
7.05 

8.52 


22.00 
8.30 
8.30 

$10.60 
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.■mi  mall  town  .  A.  i:.  C,  l>.  E,  l-'.  G,  ll.  I.  .1.  on  the 
1 1 .in  \\      -n  in  company   are  % Iven 

.11   the  accompan  ■  ing    table.  w  ai  bi  <•    ier>  ed 

from  1 1 ii.'  opi  rating  al  pot<  ntiala  of  from  6600  to  66,000 
volts,  6'  .    and    i  hree  pha  e.      Phe 

averi  per  kilowatl  for  subatationi  In  these  com 

munitiee  was  a-  follows:    On  38,000-vol1  lines, 
on  13,200  voll  in  iO,  and  <>n  6600  volt  In 

riic  coal  p<  i  mile  of  transmission  line  i"  the  communi 
ties,  m  one  case  u-in^r  a  88,000-volt,  three-phase,  No. 
pper  Inn-,   was  $1,334;    in   another  case,   using  a 
13,200-volt,    single-phase,    No.   6   copper    line,    it    was 

(1,082,    and    in   another  rase,   using   a   6600-VOlt,    single 

phase,  No,  t'>  cupper  hue,  it  was  $1,020.  All  lines  car- 
ried a  ground  wire. 

\  hewn  in  the  table,  the  population  <>f  the  towns 
ranges  from  250  to  1  it  i  ami  the  average  is  675;  the 

connected   load   varies   from    111   kw.   to    1  10   kw.  and   the 

average  is  To  kw.;  the  annual  sale  of  energy  in  L916 
varied  from  3546  kw.-hr.  to  112,800  kw.-hr.  and  the 
average  was  17,521  kw.-hr.;  the  energy  sold  per  capita 

ranged  from  L2  kw.-hr.  to  !>.")  kw.-hr.  and  the  average 
was  .")S  kw.-hr.;  the  annual  operating  expenses  varied 
from  $9  to  $2,194  and  the  average  was  $627;  the  earn- 
ings ranged  from  $462  to  $0,928  and  the  average  was 
$2,728;  the  percentage  of  earnings  required  for  opera- 
tion varied  from  L.96  per  cent  to  65.8  per  cent  and  the 
average  was  22  per  cent;  the  substations  cost  from 
ST.T'.»  to  $48.65  per  kilowatt  and  the  average  cost  was 
$24.23;  the  costs  of  the  distribution  system  ran  from 
$7.05  per  capita  to  $22.80  per  capita  and  the  average 
was  $10.60. 

With  these  data  compiled  from  its  existing  lines  the 
company  is  at  all  times  able  to  decide  quickly  whether 
or  not  it  can  profitably  extend  its  service.  A  study  of 
the  data  has  revealed  that  it  is  not  profitable  to  give 
service  to  a  local  distributing  system  owned  municipally 
or  otherwise;  it  is  believed  that  the  profit  in  the  busi- 
ness is  not  sufficient  to  support  a  middleman.  The 
averages  shown  in  the  table  are  materially  affected  by 
two  cases  where  energy  is  sold  to  a  local  distributing 
company.  As  a  general  rule  the  company  believes,  how- 
ever, that  small  communities  within  reasonable  trans- 
mission distance  can  be  served  at  rates  which  compare 
favorably  with  those  in  larger  towns,  except  at  times 
when  labor  and  material  prices  are  abnormal. 


pliances,  it  would  he  worth  his  while  to  applj   for  the 
cooking  rate 
With  this  rate  in  effect  the  companj  ha    been  able  to 

Urage    the    more   generOUl    use    of    socket    appliances 

:iml  has  provided  its  appliance  tale  men  with  the 
possible  inducement  to  offer  the-  pro  pective  purcha  er. 


A  RATE  THAT  ENCOURAGES 

SOCKET  APPLIANCE  LOAD 

Experience  of  Southern  Sierras  Power  Company  with 

Rate   Designed  for  Electric   Cooking  but 

Available  for  All  Customers 

Practically  every  central  station  which  has  devoted 
attention  to  putting  electric  ranges  on  its  system  has 
first  established  a  rate  specially  designed  for  electric 
cooking.  Socket  appliances  also  use  this  rate  and  as  a 
result  their  sale  has  increased  because  they  can  be  op- 
erated more  cheaply  than  on  the  lighting  schedule. 

This  condition  has  been  capitalized  by  the  Southern 
Sierras  Power  Company  by  putting  into  effect  a  rate 
designed  specially  for  electric  cooking  but  available  for 
all  consumers  whether  users  of  electric  ranges  or  not. 
This  rate  carries  a  minimum  of  $1.50  per  month,  which 
covers  the  installation  of  the  separate  meter,  subject  to 
which  4  cents  per  kilowatt-hour  is  charged  for  the  first 
50  kw.-hr.,  3.5  cents  per  kilowatt-hour  for  the  next  50' 
kw.-hr.,  and  3  cents  for  all  in  excess  of  100  kw-hr.  per 
month.  Under  these  terms,  if  a  consumer  could  ordi- 
narily use  more  than  50  kw.-hr.  per  month  in  socket  ap- 


CENTRAL  STATION  SERVICE 

AND  HEATING  PROBLEMS 

Several   New  England  Operators  Empliasi/e  Difficul- 
ties Met  With  in  Plants  Where  Heating  and 
Electric  Demands  Are  Non-Coincident 

The  treatment  of  the  steam-heating  problem  was  dis- 
cussed at  some  length  at  the  recent  "question  box"  con- 
vention of  the  New  England  Section  of  the  N.  E.  L.  A. 
at  Boston',  Mass.  The  various  speakers  emphasized  the 
difficulties  of  installing  central  station  service  in  plants 
where  the  heating  and  electric  service  demands  are  non- 
coincident.  It  was  pointed  out  by  G.  F.  Parsons  of  C.  D. 
Parker  &  Company,  Boston,  that  night  service  in  isolated 
plants  may  be  very  expensive  under  some  conditions. 
He  advocated  a  careful  investigation  of  load  and  heat- 
ing demands  with  respect  to  the  time  of  their  occur- 
rence. A  point  that  helps  the  central  station  is  that  in 
isolated  plants  the  heating  pipes  must  be  large  in  order 
to  keep  the  exhaust  pressure  low.  With  central  station 
operation  the  raising  of  steam  pressure  on  cold  days  is 
feasible  without  other  drawbacks. 

Instances  were  cited  by  A.  C.  Jordan,  Portland,  Me., 
where  the  engineering  conditions  of  the  isolated  plant 
were  unfavorable  to  its  retention.  In  one  factory  the 
cost  of  heating  was  excessive  on  account  of  the  location 
of  the  radiating  surface  on  the  ceiling,  and  the  results 
were  unsatisfactory  in  cold  weather.  In  another  shop  a 
steam  hammer  was  a  difficult  feature  from  the  stand- 
point of  central  station  service.  This  was  changed  to 
air  service,  with  motor  drive  of  the  compressor.  Five 
other  hammers  similarly  driven  are  now  in  service  in 
Portland.  The  importance  of  equipping  radiator  returns 
with  traps  and  of  reducing  the  coal  consumption  on 
Sundays  and  holidays  was  pointed  out.  In  one  plant 
where  8000  lb.  of  coal  were  used  for  Sunday  heating 
central  station  service  has  been  installed,  and  by  modern- 
izing the  piping  system,  stopping  leaks  and  reducing  the 
pressure  from  80  lb.  to  20  lb.  the  plant  is  heated  by 
3000  lb.  of  coal  per  day  in  the  coldest  weather.  Scien- 
tific plant  management  on  the  low-pressure  "steam  end" 
of  installations  taken  over  by  central  stations  helps  the 
latter  to  maintain  and  increase  savings  due  to  the  use  of 
their  service. 

Mr.  Jordan  spoke  of  the  good  results  of  purchasing 
$800  worth  of  steam-flow  meters  for  the  use  of  the 
power  sales  department  of  the  Cumberland  County 
Power  &  Light  Company.  By  adding  two  extra  move- 
ments and  two  extra  nozzles  at  a  cost  of  about  $54,  the 
department  is  able  to  measure  from  6000  lb.  to  54,000 
lb.  of  steam  per  hour,  thus  covering  a  wide  range  of 
commercial  conditions.  In  the  course  of  the  discussion 
it  was  brought  out  that  in  the  last  two  years  at  Port- 
land the  cost  of  power  sales  work  was  about  18  per  cent 
of  the  estimated  revenue.  The  average  revenue  figured 
per  horsepower  of  connected  load  per  year  in  power 
installations  is  $12. 

The  cost  of  the  first  group  of  power  reports  made  by  a 
central  station  to  prospective  customers  is  not  impor- 
tant, D.  S.  Boyden,  Boston  Edison  company,  stated,  be- 
cause new  business  of  this  kind  can  be  obtained  after- 
ward in  large  measure  by  less  elaborate  methods  based 
on  estimated  costs  and  showing  the  prospective  user 
what  has  been  accomplished  in  typical  installations. 


The  wastefulness  of  flat-rate  service  in  central  sta- 
tion heating  was  emphasized  by  V.  M.  Tallman,  Worces- 
ter (Mass.)  Electric  Light  Company.  This  year  48  per 
cent  of  the  Worcester  company's  heating  service  is 
metered,  compared  with  20  per  cent  a  year  ago.  It  is 
important  to  know  the  total  condensation  of  return 
lines  and  of  the  general  system.  Automatic  air  valves 
on  radiators  are  desirable.  Customers  can  be  educated 
to  economical  service  with  meters  installed,  whereas  the 
opposite  is  true  with  flat  rates.  This  year  the  com- 
pany's heating  revenue  is  43  per  cent  more  than  last,  on 
account  of  the  use  of  meters  and  better  control  of  the 
heating  demands  of  customers.  The  rates  are  the  same 
as  last  year.  The  Worcester  company's  meter  rate  is 
$1.50  per  1000  lb.  of  steam  condensed.  Closing,  the 
speaker  said  that  the  ordinary  building  as  laid  out  by 
the  average  steamfitter  has  probably  twice  the  radiating 
surface  needed. 

In  one  plant  where  central  station  service  appears 
favorable  to  the  most  economical  operation,  according 
to  H.  D.  Stokes,  Worcester,  the  coal  cost  was  cut  down 
60  per  cent  by  stopping  the  practice  of  feeding  cold 
water  to  the  boilers  and  other  wasteful  measures.  The 
steam  pressure  in  the  piping  of  the  plant  was  cut  from 
80  lb.  to  25  lb.  by  eliminating  a  steam-driven  fire  pump, 
which  increased  the  insurance  rate  only  $100.  With  an 
electrically  driven  fire  pump  good  protection  could  be 
secured  with  a  saving  in  expense. 


COST  OF  ELECTRIC 

HEATING  IN  SHOE  FACTORY 

Average  Energy  Consumption  per  ioo  Pairs  of  Shoes 

for  Heating  Service  Over  Eight-Month 

Period  Was   16.55  Kw.-hr. 

Extended  data  as  to  the  cost  of  electric  heating  in  a 
Brockton,  Mass.,  shoe  factory  were  presented  at  the  re- 
cent "question  box"  convention  of  the  New  England  Sec- 
tion of  the  N.  E.  L.  A.  by  D.  M.  DeBard  of  the  Edison 
Electric  Illuminating  Company  of  Brockton.  In  this 
establishment  thirteen  machines  are  provided  with  elec- 
tric heat,  and  in  the  eight  months  ended  Feb.  28,  1917, 
the  total  energy  consumption  for  this  service  was  19,600 
kw.-hr.,  the  number  of  pairs  of  shoes  manufactured  be- 
ing 118,359.  The  average  energy  required  per  100  pairs 
of  shoes  was  about  16.55  kw-hr.  The  energy  consump- 
tion of  the  several  machines  for  heating  service  was  as 
follows  in  the  months  of  maximum  and  minimum  shoe 
production : 


Number  Pairs  Manufactured 

August,  lOiti 
16,!WS  Kw.-Hn. 

November,  1916 
12,490  Kw.-Hr. 

Total 

rvr  inn 

Pairs 

Total 

Per  10n 

Pairs 

Two  Goodyear  st'tchers 

Two  Goodyear  welters 

Two  pulline-over  machines 

369 
232 
616 
724 
741 
211 
72 

2.2 
1.4 
3.6 
4.3 
4.4 
1.2 
0.4 

318 
192 

83 
700 
638 
178 

43 

2.8 
1.5 

0.7 

.5  6 

One  bottom  drier 

One  bottom  filler 

One  Gem  insole  machine. . . 

5.1 
1.4 
0.4 

2965 

17.5 

21N2 

17.5 

FORMS  DESIGNED  FOR 

CUSTOMER'S  CONVENIENCE 

Boston  Edison  Company  Introduces  Two  New  Forms 

for  Use  in  Connection  with  Telephone 

Communication 

In  talking  with  an  electric  light  company  office  over 
the  telephone  customers  frequently  are  subjected  to  long 
delays,  transfers  and  other  inconveniences  because  of 
the  departmental  system  of  the  office.  Efforts  are  con- 
stantly being  made  by  progressive  companies  to  find 
methods  to  expedite  telephone  service  in  a  way  helpful 
to  the  customer. 

Two  forms   designed   for  just  such   a  purpose  have 

FORM  TO  BE  USED  FOR  TELEPHONE  APPLICATIONS 


District 

No. 

Suite 

Service  Wanted 

Ave. 

Room 

Town 

Name 

Pbone  No 

The  osme 

— «"« 

oroUbcda 

■  co.lome 

r  will  •!(■>  App. 

Discontinuance   to    be    made    at   old    addr 
Approximate  Load  lamr 

New  or  Old  Wiring 


When? 

H.  P.  Miacell. 


Taken  bv 
Date 

The  E.  K.  I.  c 


■  Of  B.   Form  1S68  DM    12-18 


CREDIT  INFORMATION 


Other  Address 


Reference 
Remarks 


THE  CUSTOMER  BY  MEANS  OF  THIS  FORM    MAY  OBTAIN   SERVICE 
AT  NEW   HOME  WITHOUT  A  WHOLE  LOT  OF  RED  TAPE 

recently  been  introduced  by  the  Edison  Electric  Illumi- 
nating Company  of  Boston  and,  it  is  claimed,  are  proving 
very  serviceable.  The  upper  form  of  the  two  here  re- 
produced is  to  be  used  for  receiving  telephone  applica- 
tions for  service.  It  can  be  used  by  any  one  liable  to 
receive  rush  orders  by  telephone  for  the  purpose  of 
starting  a  "dummy"  application  where  service  is  already 
installed  on  the  premises  and  permits  are  not  required. 
It  will  be  noticed  that  the  form  is  for  the  information 
of  the  credit  department  as  well  as  the  application  desk. 
Forms  are  sent  directly  from  the  person  taking  the  call 


Tb.e  K.  H.  I.  Co    ol  B.     For 


TO- 


ACCOUNTING 
INSTALLATIONS 


APPLIANCE  BILLING 

LAMPS 


CONSTRUCTION 
MAINTENANCE 


ELECTRICAL  ENG. 
SA1ES 


INFORMATION 
SPECIAL  SERVICE 


FROM 
4 

DATE 
NOTES 


ADDRESS 


PHONE  NO. 


REPORT    BACK   TO 


ORIGINATOR 
CUSTOMER 


Employees  in  Operating  Bureau  receiving  telephone  calls  mutt  use 
this  form  and  avoid  transferring  calls  to  other  departments. 

THIS    FORM    ENABLES    THE    CUSTOMER    TO    TELL    HIS    STORY    TO 
WHOMEVER    ANSWERS    PHONE 


It  will  be  noticed  that  while  the  energy  per  100  pairs 
of  shoes  is  apparently  a  constant,  except  for  the  pulling- 
over  machines,  the  energy  consumed  is  much  less  for 
quantity  production.  For  manufacturing  or  other  rea- 
sons the  energy  consumption  of  the  pulling-over  ma- 
chines was  much  greater  in  August  than  in  the  following 
November. 


to  the  application  desk,  where  a  "dummy  application"  is 
filled  out  and  sent  along  in  regular  course. 

The  other  form,  also  reproduced,  saves  the  customer's 
time  by  making  it  possible  for  him  to  tell  his  story  to 
the  first  person  using  the  telephone,  instead  of  waiting 
to  be  transferred  to  some  other  desk  or  department,  and 
perhaps  "cut  off"  in  the  meantime. 


i.H, 


Cj  Li  V.  \      I     [111      .\    I 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
(ind  Engineering  Press  of  the  World 


ELECTRIC  AUTOMOBILES 

rhe  Field  of  the  Electric  Vehicle  in  Competition  with 

the  Gasoline  Car  and  the  Horse  Carriage 

in  Great  Britain 

AN  elaborate  paper  <m  "Self-Propelled  Electro- 
vehicles  and  Their  Applications,"  b}  L.  Brockman, 
is  published  in  the  Transactions  of  the  Institution 

of   Engineers  and  Shipbuilders  in  Scotland,  Vol.  LX, 
Part  III.  January,  1917. 

The  author  emphasizes  two  reasons  why  the  electro- 
mobile  should  now  be  strongly  pushed.  The  first  reason 
is  the  crisis  in  the  gasoline  supply  (petrol  is  the  British 
expression  for  gasoline)  :  "After  petrol — what  will  fol- 
low? The  very  success  of  the  petrol  motor  has  brought 
with  it  a  severe  shrinkage  in  the  supply  of  its  life-blood. 
In  future  the  air  service  will  claim  priority  in  its  de- 
mand for  motor  spirit  over  all  users,  and  no  one  can 
possibly  foresee  the  extent  of  such  a  demand.  This 
crisis  throws  back  the  internal-combustion  motor  on 
new  and  untried  fuels  and  chemical  mixtures,  the  only 
sure  knowledge  about  which  is  that  they  are  inflamma- 
ble. The  engines  will  have  to  be  redesigned  to  suit  these 
new  fuels.  .  .  .  There  is  a  hugh  capital  investment 
in  electric  central  station  plants  in  Great  Britain,  but 
in  America  it  is  larger  still,  built  up  laboriously  in  the 
course  of  the  last  thirty  years.  Yet  the  capitalization 
of  the  motor  car  industry  there  has  within  one  decade 
exceeded  twice  the  sum  invested  in  central  stations. 
Think  of  the  respective  rate  of  progress,  the  poten- 
tialities of  both  endeavors,  and  to  what  excellent  pur- 
pose they  may  be  combined." 

The  second  reason  is  the  necessity  to  find  some  means 
of  quickening  traffic  in  congested  British  city  streets. 
The  electromobile  is  thought  to  solve  the  problem.  "For 
short-distance  work  within  restricted  boundaries,  en- 
tailing frequent  stopping  and  restarting,  petrol  ma- 
chines have  proved  to  be  neither  suitable  nor  economical 
— hence  horse  haulage  has  been  affected  to  a  very  small 
extent  only  by  their  introduction.  It  is  an  unpalatable 
fact  that  in  these  days  of  scientific  enlightenment  80 
per  cent  of  the  freight  movement  in  main  thorough- 
fares [in  Great  Britain]  still  depends  on  horses,  which 
effectually  puts  the  brake  on  all  efforts  at  speeding  up 
locomotion.  .  .  .  The  great  preponderance  of  horse- 
drawn  lorries,  etc.,  with  rare  exceptions,  progresses  at 
the  rate  of  from  2  to  3  miles  per  hour — if  it  can  make 
any  headway  at  all." 

Of  all  power  vehicles,  electrically  driven  vans  and  lor- 
ries have  proved  themselves  best  suited  in  every  respect 
to  supersede  horse  traction  in  city  and  suburban  service 
for  these  fundamental  reasons:  The  cost  of  energy  is 
low  and  no  power  is  consumed  while  at  rest.  The 
speed  is  double  or  treble  that  of  horses  with  equal  loads. 
They  are  self-starting  and  easily  controlled  by  cheap 
labor.  They  have  a  short  wheelbase,  taking  up  a  mini- 
mum space  on  streets  and  in  garages.  They  have  a 
reliability  to  95  per  cent  of  the  working  hours,  due  to 
simple  mechanism,  consequently  the  upkeep  charges  are 
low.  They  are  clean,  sanitary  and  free  from  fire  risks. 
Smooth  and  rapid  circulation  of  traffic  in  streets,  re- 
gardless of  weather  conditions  and  steep  gradients,  can. 


therefore,  be  Insured  bj  their  employment.  Further, 
the  inclusive  expenses  entailed  by  operating  within  a 

radius  Of  from  8  to  10  miles  from  any  center  -or  from 
10  to  60  miles'  run  per  day— compare  most  favorabh 
with  all  other  means  of  animal  and  motor  traction. 

I  he  coefficient  of  reliability — i.e.,  the  ratio  of  work 
ing  days  in  commission  to  total  number  of  working  day.- 
during  any  given  period — is  stated  to  show  the  fine 
average  of  95  per  cent.  The  relative  values  for  other 
haulage  systems  are:  Petrol  lorries,  90  per  cent;  steam 
lorries,  85  per  cent,  and  horses,  according  to  severity  of. 
service,  from  65  to  85  per  cent.  (In  the  discussion 
which  followed  the  paper,  J.  Hully  Craig  thought  these 
figures  were  too  unfavorable  to  the  electromobile.  From 
records  in  a  certain  district  he  figured  that  the  electric 
delivery  wagon  had  shown  a  reliability  coefficient  of 
99.65  per  cent,  while  that  of  the  steam  lorry  was  much 
below  85  per  cent.) 

The  author's  conclusions  as  to  the  field  of  the  different 
types  of  automobiles  are  summed  up  as  follows:  "Elec- 
tric vehicles  come  out  easily  first  when  operating  within 
a  radius  up  to  10  miles  from  a  given  center.  For  con- 
veying tonnage  beyond  that  distance  at  high  speed 
petrol  motors  are  best  adapted — principally  in  competi- 
tion with  railways.  Time  saved,  handling  of  consign- 
ments reduced,  empties  returned,  and  many  other  ad- 
vantages, are  all  factors  which  must  be  taken  into 
account  in  comparing  motor  expenses  with  freight 
charges  and  setting  the  limit  where  costs-  outweigh 
benefits.  Where  tonnage  and  long  distance  are  essen- 
tials, but  more  latitude  can  be  given  as  regards  speed  of 
delivery,  traction  by  steam  motors,  with  or  without 
trailers,  makes  a  strong  bid  for  consideration  in  Eng- 
land. These  had  not  been  employed  long  enough  in  the 
United  States  when  the  study  of  transport  economics 
was  undertaken  by  the  institute  to  be  included  in  its 
report.  Horse  haulage  may  still  be  able  to  hold  its  own 
at  present,  if  costs  alone  are  reckoned,  and  if  used  with- 
in a  radius  of  2  miles  in  dense  territory  requiring  calls 
at  every  few  blocks,  though  in  any  modern  scheme  of 
transport,  and  especially  for  the  most  congested  central 
areas  of  cities,  it  has  no  rightful  place  whatever.  But 
daily  expenses  even  in  this  very  service  can  be  cut  down 
by  working  motors  on  a  properly  organized  plan.  One 
outstanding  advantage  of  electric  vehicles  is  that  all 
debit  items  can  be  determined  beforehand  to  a  small 
fraction  of  a  penny.  There  need  be  no  surprise  cost? 
of  any  kind." 

The  author  then  takes  up  automobile  design  and 
says:  "It  is  only  bare  justice  to  acknowledge  that  the 
high  state  of  development  reached  in  the  art  of  con- 
structing chassis  and  equipments  is  due  mainly,  if  not 
entirely,  to  a  group  of  American  engineers,  far-seeing, 
resourceful  men,  who  never  faltered  in  their  allegiance 
to  the  electric  vehicle,  convinced  of  the  important  part 
it  must  play  in  future  road  transportation." 

Speed,  distance  limit,  weight,  price,  electric  trouble^ 
and  recharging  facilities  are  next  considered.  Several 
types  of  electromobiles  of  British  make  are  briefly  de- 
scribed, with  notes  on  automobile  batteries  and  motors 
and  controllers,  and  very  extensive  data  are  given  on 
the  operating  costs  of  electric  automobiles  under  British 
conditions. 
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While  the  major  part  of  the  paper  deals  with  indus- 
trial or  utility  automobiles  and  their  numerous  special 
applications,  electric  passenger  or  pleasure  automobiles 
are  also  considered  and  the  importance  of  practically 
effortless  manipulation,  due  to  the  ideal  simplicity  of 
control,  is  emphasized. 

The  author  concludes  that  the  useful  sphere  of  the 
electric  automobile  extends  much  beyond  the  bounds 
commonly  credited  and  is  steadily  being  widened.  Yet 
the  measure  of  power  carried  on  board  and  the  time  and 
facilities  necessary  for  replenishing  it  must  always  be 
borne  strictly  in  mind,  and  this  the  car  makers  do  to 
excellent  purpose. 

"Too  much  stress  cannot  be  laid  on  sound  garaging 
practice,  methodical  supervision  and  the  keeping  of 
records  where  users  have  to  house  and  care  for  vehicles 
in  their  own  establishments.  With  the  return  to  peace 
conditions  far-reaching  facilities  in  that  respect  are 
sure  to  be  developed.  As  the  use  of  electromobiles 
becomes  general,  an  independent  organization  will  be 
called  into  life  to  occupy  a  place  between  the  two 
groups  of  interested  parties,  namely,  between  manufac- 
turers and  electricity  supply  undertakings  on  the  one 
side  and  electric  vehicle  owners  on  the  other.  Such 
organization  will  aim  at  providing  'service  garages'  in 
suitable  localities  throughout  the  country,  where  elec- 
tric cars  and  trucks  may  be  cleaned,  charged,  stored  and 
delivered  to  residence  or  business  premises.  Along  with 
this  class  of  service  another  function  will  be  to  main- 
tain vehicles  permanently  in  full  operating  condition, 
i.e.,  to  effect  needful  repairs  and  renewals  of  every  de- 
scription, recharge  or  exchange  batteries  (to  admit  of 
day  and  night  duty  of  the  trucks)  for  an  inclusive  fixed 
fee  per  mile  run.  On  that  principle  users  need  only 
find  remunerative  work  for  the  vehicles,  being  fully 
assured  as  to  costs  for  upkeep  and  running." 

Emphasis  is  finally  laid  on  the  possibility  of  improv- 
ing the  load  factor  of  the  average  central  station  by 
filling  up  the  valleys  in  the  supply  curve  by  creating  a 
large  electromobile  industry. 


Generators,   Motors   and   Transformers 

Balancers  for  Three-Wire  Systems. — Thomas  Car- 
ter.— In  his  long  illustrated  serial  on  balancers  for 
three-wire  continuous-current  systems  the  author  dis- 
cusses static  balancers.  A  static  balancer  consists  es- 
sentially of  a  choking  coil  of  two  or  more  phases  con- 
nected to  two  or  more  equidistant  points  on  an  armature 
winding  by  means  of  slip-rings.  The  author  gives  dia- 
grams of  a  three-wire  systems  with  a  static  balancer. 
of  the  method  by  which  a  transformer  for  a  rotary  con- 
verter may  be  used  as  a  static  balancer,  and  of  a  three- 
wire  dynamo  with  a  four-phase  static  balancer.  He 
then  discusses  the  method  of  neutralizing  continuous- 
current  magnetization  in  static  balancers.  In  the  two- 
phase  arrangement  it  is  possible  to  utilize  the  opposing 
directions  of  the  two  halves  of  the  current  in  the  bal- 
ancer to  cause  their  undirectional  magnetic  effects, 
superposed  on  the  alternating-current  magnetization,  to 
neutralize  each  other  by  a  suitable  disposition  of  the 
coils  or  portions  of  them  relatively  to  each  other.  This 
is  also  possible  in  the  four-phase  case,  but  in  the  three- 
phase  case  the  three  unidirectional  magnetizations  can- 
not neutralize  each  other  if  three  simple  coils  are  used 
on  a  three-legged  core  of  the  ordinary  sort.  Two  modi- 
fications of  the  simple  arrangement  have  been  suggested 
to  overcome  this.  One  is  to  wind  each  limb  with  a 
second  winding  having  a  number  of  turns  equal  to  only 
one-third  of  those  of  the  choking-coil  winding,  and  to 
connect  these  three  additional  windings  in  series  to  the 
middle  wire  at  one  end   and  to  the  star  point  at  the 


other  end,  so  that  they  carry  C3  amp.,  while  the  choking- 
coil  windings  carry  one-third  C3  amp  only.  If  the 
additional  windings  are  so  connected  that  their  ampere- 
turns  oppose  those  set  up  by  the  direct  current  in  the 
choking-coil  windings,  then,  as  the  two  sets  of  ampere- 
turns  are  exactly  equal,  the  net  unidirectional  mag- 
netization is  zero.  The  second  suggestion  is  to  have  the 
three  phases  in  halves,  coupled  up  as  in  Fig.  1,  which 
shows  that  the  continuous-current  magnetization  would 


F1G.     1 — ARRANGEMENT    FOR    NEUTRALIZING    CONTINUOUS-O  H 
RENT   MAGNETIZATION    IN    THREE-PHASE   STATIC   BALANCEK 

thereby  be  neutralized  in  each  limb.  Owing  to  the 
extra  weight  of  copper  involved  by  the  first  suggestion, 
and  the  loss  of  output,  in  the  ratio  \/3/2,  in  the  second 
case,  due  to  the  halves  of  phases  connected  in  series 
with  each  other  not  being  in  phase  with  each  other,  and 
so  giving  a  total  voltage  per  phase  less,  in  the  ratio 
\/'6/2,  than  twice  the  voltage  of  each  portion,  the  three- 
phase  balancer  proves  relatively  expensive,  and  it  is 
preferable,  therefore,  to  use  four  phases  instead  of 
three.  Generally  speaking,  small  dynamos  are  fitted 
with  two-phase  balancers  with  two  slip-rings,  and  the 
number  of  phases  increases  to  four,  and  eventually  to 
six,  as  the  size  of  the  generator  increases.  Beyond  six 
the  balancing  does  not  greatly  improve,  and  it  is  not 
economical  to  spend  more  money  on  extra  rings  and  sub- 
division of  windings  on  the  balancer,  as  the  advantage 
is  so  small.  The  author  next  discusses  the  voltage  varia- 
tion on  unbalanced  loads  with  static  balancers  and. 
finally,  gives  a  note  on  the  tapping  of  armature  wind- 
ings for  connections  to  static  balancers. — London  Elec- 
trician, March  2,  1917. 

Lamps  and  Lighting 

Principles  of  Good  Lighting. — P.  G.  Nutting. — A 
Franklin  Institute  paper  on  the  fundamental  principles 
of  good  lighting.  The  author  discusses  at  considerable 
length  vision  with  steady,  nearly  uniform,  field  bright- 
ness, and  vision  in  contrasting  fields,  with  applications  to 
practical  lighting.  He  concludes  that  the  best  see- 
ing requires  an  abundance  of  nearly  unidirectional  light. 
The  light  from  the  sky  through  high,  well-spaced  win- 
dows is  very  nearly  ideal.  Indirect  lighting  from 
numerous  sources  is  very  bad.  Semi-indirect  lighting 
with  units  closely  assembled  and  at  one  side  is  probably 
the  best  form  of  artificial  lighting.  No  part  of  any 
lighting  unit  within  the  range  of  vision  should  exceed 
250  millilamberts  in  brightness,  nor  should  contrasts  or- 
dinarily visible  exceed  100:1. — Journal  Franklin  Inst 
March,  1917. 

The  Quality  of  Light  from  an  Illuminant  as  Indicated 
by  Its  "Color  Temperature." — E.  P.  Hyde  and  W.  E. 
Forsythe. — An  account  of  an  investigation  carried  out 
at  the  Nela  Research  Laboratory.  The  importance  of 
quality  in  the  light  from  various  illuminants  has  been 
recognized  for  some  time,  and  various  methods  have 
been  worked  out  to  designate  this  important  charac- 
teristic. The  spectrophotometer  may  be  used  to  deter- 
mine the  relative  distribution  of  intensity  in  the  various 
wave  lengths  of  the  visible  spectrum,  and  the  colori- 
meters of  Ives  and  of  Nutting  indicate  component  ele- 


menta  which  maj  be  u  ed  to  ipecif)  the  color  of  ;i  light 
source     Bui  it  la  difficult  from  such  data  to  viaualiae 
the  resultanl  eolor.     n  has  been  found  bj  experinu 
thai  the  lighl  from  moat,  bu1  nol  all,  ordinary  lllumi 
nanta  can  be  matched  In  color  by  the  lighl  from  i  black 
bodj  operating  a1  some  particular  temperature)  which 

tiled  the  "color"  temperature  of  the  source  In  qui 
tion.  in  the  case  of  candles,  oil  lamps,  ordinary  gas 
dames  and  Incandescenl  electric  lamps  it  Is  found  that, 
when  operating  at  a  color  match,  the  distribution  of 
energj  in  tin-  visible  spectrum  of  the  black  body  and 
the  source  is  quite  closely  the  same,  although  this  would 
not  necessarily  follow.  Data  have  been  obtained  on  the 
color  temperatures  of  various  illuminants,  and  it  is  Bug 

ted  thai  these  be  made  the  basis  of  a  color  scale  for 
sources  whose  light  is  sufficiently  near  that  of  a  black 

body  in  color  to  permit  of  comparison.  For  sources, 
BUCh  for  example  as  the  Welshach  mantle,  whose  light 
Cannot  be  matched  in  color  with  that  from  a  black  body 
at  any  tempcrat lire,  the  method  outlined  above  is  not 
entirely  satisfactory,  hut  the  authors  have  in  mind  a 
possible  modification  of  this  method  which  may  extend 
its  applicability  to  almost  all  practical  sources.  Ex- 
periment has  shown  that  it  is  possible  to  specify  the 
quality  of  light  from  the  Welshach  mantle,  whose  color 
is  somewhat  greenish,  by  stating  the  temperature  of  a 
black  body  whose  light  when  mixed  with  that  transmit- 
ted by  a  blue-green  filter  and  coming  from  a  black  body 
at  a  definite  temperature  matches  that  from  the  mantle. 
Further  investigation  is  planned  to  determine  the  feasi- 
bility of  some  such  method  for  those  sources  whose  col- 
ors do  not  lie  on  the  scale  of  color  of  a  black  body  at 
various  temperatures.  Data  for  some  of  the  most  com- 
mon illuminants  are  given  in  the  table.  (Degrees  Kel- 
vin are  degrees  in  the  absolute  scale  =  273  +  deg.  C.) 

COLOR    TEMPERATURE    OF    VARIOUS    ILLUMINANTS 

Color  Temperature, 

Source 

Gas  flame,  flsh-tail  burner 1870 

Hefner    

Pentane  (10  cp.  standard) 1914 

Candle:  iq9ft 

Paraffin    ™;" 

Sperm ly*° 

Kerosene  lamp :  ...,. 

Round  wick i^i? 

Flat  wick 204d 

Acetvlene  (as  a  whole) -6b° 

One  spot *\l* 

2.3    w.p.h.c.  Nernst  glower |«>»» 

4.0  w.p.h.c.  carbon   91I9 

3.1  w.p.h.c.   treated  carbon    ^|* 

2.5    w.p.h.c.  gem    -\°* 

2.0    w.p.h.c.  osmium   %*"? 

2.0    w.p.h.c.  tantalum *£*? 

1.25  w.p.h.c.  tungsten    £2*1? 

0.9    w.p.h.c.  tungsten    -j>™ 

0.5    w.p.h.c.  gas-filled  tungsten    ***>» 


aboul  this  diameter.    Thl    results  In  the  diagram  B 
in  which  for  the   ame  sequence  the  direction  of  rotation 

pp0   lie   tO  that    in     \ .      ThUS    m    diagram   <'    I  an   odd 

and  prime  number  of  phases  has  been  purposely  chosen 
to  Illustrate  the  application  of  the  general  rule)    live 

phases  are  shown   for  CO  mil  6T  clockwise  rotation   foi 

quence  of  a,  b,  e,  d,  e.   This  may  be  rever  edbj  rotating 

through    I  HO  deg.  say  about   the  diameter  through  <i,   in 

which  case  b  and  c  will  interchange  respectively  with  t 
and  '/,  thus  obtaining  diagram  D  of  oppo  it'-  pha  a  rota- 


From  these  data  and  those  on  the  black-body  bright- 
ness temperatures,  the  brightness  of  the  various  illumi- 
nants may  be  computed. — Journal  Franklin  Inst.,  March, 
1917. 

Electrophysics  and  Magnetism 

Phase  Rotation,— C.  J.  Fechheimer. — After  some 
general  notes  on  phase  rotation  the  author  discusses 
three-phase  machines  and  shows  that  the  sequence  of 
maximum  value  of  emf.  in  a  three-phase,  three-wire  sys- 
tem can  be  reversed  if  any  two  of  the  three  wires  from 
the  supply  be  interchanged  without  in  any  way  altering 
the  generators;  and  the  direction  of  rotation  of  a  syn- 
chronous or  induction  motor  may  be  reversed  by  revers- 
ing its  phase  rotation;  that  is,  by  interchange  of  any 
two  leads.  He  then  takes  up  six-phase  machines  and 
finally  gives  a  simple  general  rule  for  effecting  a  re- 
versal of  phase  rotation  for  any  polyphase  system.  If 
the  n  phases  of  any  system  be  represented  as  in 
diagram  A,  Fig.  2,  choose  any  diameter,  such  as  e-k, 
and  imagine  the  plane  of  the  paper  rotated  through  180 


FIG.  2 — POLYPHASE  CIRCUITS  CONNECTED  TO  GIVE  DIFFERENT 
PHASE  ROTATIONS 

tion.  Or  it  may  be  rotated  about  a  diameter,  MN,  at 
right  angles  to  the  diameter  through  a  and  result  in  dia- 
gram E  of  opposite  phase  rotation  to  C.  In  general,  the 
preferable  method  is  to  choose  the  diameter  about  which 
the  phase  diagram  is  to  be  rotated  so  that  it  will  coin- 
cide with  the  vector  of  one  phase  to  neutral  (or  two 
phases,  with  an  even  number  of  phases). — Elec.  Journal, 
March,  1917. 

Atomic  Model. — R.  R.  Ramsey. — Modern  theories  of 
the  structure  of  an  atom  assume  one  or  more  electrons 
in  motion  about  a  central  body  or  positive  nucleus.  A 
mechanical  model  of  this  structure  employs  magnetized 
needles  floating  by  means  of  corks  in  water.  The  pres- 
ent author  uses  instead  small  bicycle  balls  floating  on 
mercury  and  rotating.  A  wooden  tray  is  used  with  an 
electrode  at  the  center  and  four  electrodes,  one  at  each 
corner,  which  are  connected  in  multiple.  By  sending 
the  current  in  at  the  middle  electrode  and  out  at  the 
corners  one  has  an  approximately  radial  current  flow- 
ing at  right  angles  to  the  magnetic  field  of  the  magnet, 
which  plays  the  part  of  the  positive  nucleus  in  the  ex- 
periment. This  causes  the  mercury  to  rotate  and  carry 
the  balls  with  it.  The  movement  of  a  number  of  balls 
is  rather  complicated.  The  mercury  at  the  edges  of  the 
box  is  stationary  while  the  central  portion  is  rotating. 
The  angular  velocity  increases  as  we  go  from  the  edge 
to  the  center.  The  balls  floating  on  the  surface  tend 
to  take  up  the  same  angular  velocity  as  the  mercury 
upon  which  they  float.  "There  is  a  tendency  for  the 
balls  to  take  up  a  motion  which  may  approximate  to 
planetary  motion.  Thus  we  may  assume  that  they  obey 
Kepler's  law."  The  arrangement  is  believed  to  illus- 
trate various  phenomena  like  the  production  of  X-rays 
and  gamma-rays  and  the  disintegration  of  an  atom  of 
radium. — Philos.  Mag.,  February,  1917. 

Units,  Measurements  and  Instruments 

Lead  Oxide  Resistance  Thermometer. — S.  Leroy 
Brown. — The  author  has  formerly  pointed  out  the 
possibilities  of  utilizing  the  high  temperature  coeffi- 
cient of  resistance  of  metallic  oxides  for  the  construc- 
tion of  resistance  thermometers.  The  author  experi- 
mented with  an  oxide  resistance  thermometer  made  by 
thrusting  two  wires  into  a  globule  of  molten  lead  oxide 
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and  allowing  it  to  cool  so  that  only  a  thin  layer  of  the 
solid  oxide  separates  the  wires.  Some  difficulty  may  be 
experienced  by  the  oxide  cracking  on  account  of  unequal 
expansion  of  the  oxide  and  connecting  wires.  Lead 
oxide  is  easily  melted  in  a  gas  flame,  and  when  fused 
with  iron  wires  makes  a  reliable  connection  which  is 
permanent    when    subjected    to    temperatures    ranging 
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FIG.    3 — CONNECTIONS    FOR   CONTROLLING    EXCITING    CURRENT 

from  — 10  deg.  C.  to  120  deg.  C.  The  resistance  of  such 
a  thermometer  may  range  from  a  few  hundred  ohms  to 
several  thousand  ohms  at  room  temperatures.  The  iron 
wires  are  soldered  to  larger  copper  wires  near  the  oxide 
so  that  the  variation  of  resistance  of  the  leads  due  to 
variable  immersion  is  negligible  and  compensating  leads 
are  not  necessary.  The  electrical  resistance  of  the 
oxides  decreases  as  the  current  through  them  is  in- 
creased, and  therefore  the  oxide  resistance  thermometer 
must  be  excited  with  a  constant  current,  or  so  nearly 
constant  that  the  variation  in  the  current  does  not 
cause  an  appreciable  change  in  the  electrical  resistance. 
The  plan  of  accurately  controlling  the  strength  of  the 
exciting  current  is  shown  by  reference  to  Fig.  3.  The 
electromotive  force  across  ab  is  maintained  equal  to 
the  electromotive  force  of  the  standard  cell  e  by  adjust- 
ing the  variable  resistance  r,  and  this  equality  is  de- 
termined by  throwing  the  galvanometer  connections  to 
n  and  balancing  the  electromotive  force  across  ab 
against  the  electromotive  force  of  the  standard  cell.  The 
resistance  from  a  to  b  is  maintained  constant;  any 
increase  or  decrease  of  the  resistance  of  thermometer  T 
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-VARIATIONS   IN   RESISTANCE   OF   LEAD   OXIDE    WITH   DIF- 
FERENT  TEMPERATURE    RANGES 


is  compensated  for  by  a  decrease  or  increase  at  R. 
The  bridge  arms,  rlt  r2  and  r3  were  so  chosen  that  1 
milliampere  of  current  flowed  through  the  thermometer 
T  while  the  electromotive  force  across  the  bridge  was 
maintained  equal  to  the  electromotive  force  of  a  stand- 
ard Weston  cell.  The  results  are  shown  graphically  by 
the  several  curves  in  Fig.  4,  each  curve  extending  over 


a  temperature  range  of  about  30  deg.  C,  excepting  No. 
6,  for  which  the  temperature  range  is  only  from  25  deg. 
to  28  deg.  C.  The  steepness  of  these  curves  indicates 
the  sensitiveness  of  the  oxide  resistance  to  temperature 
variations.  A  resistance  thermometer  of  this  kind  does 
not  require  compensating  leads,  has  low  heat  capacity, 
and  since  the  junctions  are  close  together  unequal  heat- 
ing cannot  produce  thermal  electromotive  forces.  Tem- 
perature measurements  can  be  reproduced  with  the 
oxide  resistance  thermometer  to  within  a  few  thou- 
sandths of  a  degree  between  0  deg.  C.  and  100  deg.  C. 
The  principal  disadvantage  as  compared  to  the  platinum 
resistance  thermometer  is  that  there  is  no  simple  rela- 
tion between  resistance  and  temperature. — Phys.  Re- 
view, March,  1917. 


Book  Review 


Electric  Central  Station  Distribution  Systems. 
Their  Design  and  Construction.  By  Harry  Barnes 
Gear  and  Paul  Francis  Williams.  New  York:  D. 
Van  Nostrand  Company.  458  pages.  187  illus- 
trations.    Price,  $3.50. 

When  the  first  edition  of  this  book  was  published  in 
1910  it  stood  apart  as  a  distinct  practical  survey  and 
treatise  of  the  different  phases  of  American  practice 
in  the  distribution  of  electrical  energy  generated  by  a 
central  station.  The  developments  in  underground  in- 
stallations and  city  distribution  have  been  consider- 
able, however,  during  the  past  seven  years,  and  this  the 
authors  have  recognized  in  their  second  edition  by 
completely  revising  much  of  the  material  in  the  first 
edition  dealing  with  transmission  systems  and  substa- 
tions, overhead  and  underground  construction.  Mr. 
Gear's  noted  investigations  of  diversity  factor  and  de- 
mands of  customers  for  the  system  of  the  Common- 
wealth Edison  Company  of  Chicago  are  reflected  in 
the  chapter  devoted  to  distribution  economics,  which 
takes  up  about  twice  as  much  space  as  in  previous  edi- 
tion, and  covers  with  practical  illustrations  a  variety 
of  conditions  in  central  station  work  including  cost  of 
service  and  rate  considerations.  This  section  of  fifty- 
nine  pages  is  well  worth  the  price  of  the  book,  and 
those  who  have  found  the  first  edition  of  service  will 
want  to  supplement  it  by  the  new  information  now 
available  not  only  on  this  subject  but  on  the  other  de- 
velopments of  the  art  as  it  now  exists.  The  subjects 
covered  in  the  new  edition  of  this  book  are:  Systems 
of  distribution;  transmission  systems;  substations; 
voltage  regulation;  line  transformers;  secondary  dis- 
tribution; special  schemes  of  transformation;  protec- 
tive apparatus;  overhead  construction;  underground 
construction;  cable  work;  distribution  economics; 
properties  of  conductors;   alternating-current  circuits. 


Books  Received 

Theory  and  Calculation  of  Electric  Currents. 
By  Charles  P.  Steinmetz.  New  York:  McGraw-Hill 
Book  Company,  Inc.  362  pages.  133  illustrations. 
Price,  $3. 

High-Frequency  Apparatus.  Its  Construction  and 
Practical  Application.  By  Thomas  Stanley  Curtis. 
New  York:  Everyday  Mechanics  Company,  Inc.,  245 
pages.    Illustrated.    Price,  $2. 

The  Nature  of  Matter  and  Electricity.  An  Out- 
line of  Modern  Views.  By  Daniel  F.  Comstock  and 
Leonard  T.  Troland.  New  York:  D.  Van  Nostrand 
Company.    204  pages.    Illustrated.    Price,  $2. 
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Chronicle  of  Important  Events  and  General  Activities  in  the  Technical. 
( 'omnn  rcial  and  Manufacturing  Fields 


ELECTRICALLY  PROPELLED 

BATTLE  CRUISERS  CERTAIN 

Tunc    Will    Be    Required    for    Details — Opinion    of 

Admiral     Griffin — Contracts     for     Electrical 

Equipment  of  Battleships  Awarded 

rhe  Navy  Department  lias  decided  to  build  five  battle 
cruisers  with  electrical  propulsion  machinery.  Two  of 
these  arc  to  be  built  by  the  Newport  News  Shipbuilding 
fi  Drydock  Company,  one  by  the  New  York  Shipbuild- 
ing Company,  one  by  the  Fore  River  Shipbuilding  Com- 
pany, and  another  by  the  government  at  the  Philadelphia 
Navy  Yard. 

Costs  and  Equipment 

fhe  vessels  will  cost  about  $76,000,000  for  hulls  and 
machinery.  There  has  been  fixed  a  limit  of  cost  of 
$19,000,000  each  for  hulls  and  machinery,  although  there 
will  be  another  expense  of  about  $5,337,810  for  arms  and 
armament    on    each    ship. 

The  ships  will  have  displacement  of  34,800  tons;  they 
will  be  850  ft.  in  length  and  91  ft.  beam.  They  will  be 
of  180,000  hp.  and  have  a  speed  of  35  knots  per  hour. 

These  will  be  the  first  battle  cruisers  built  by  the 
United  States,  although  ships  of  this  powerful  type  and 
high  speed  have  been  in  use  by  England  and  Germany 
for  some  time.  These  vessels  will  be  the  first  equipped 
with  electrical  propulsion,  although  the  collier  Jupiter, 
electrically  driven,  was  built  by  the  United  States  some 
time  ago  and  has  proven  a  great  success  from  a  naval 
viewpoint.  The  details  of  the  electrical  machinery  have 
not  yet  been  worked  out.  Several  months'  time  will  be 
needed  for  this  work.  In  general,  however,  it  is  known 
and  decided  that  the  generators  will  be  driven  by  steam 
turbines,  with  current  on  four  shafts,  each  shaft  with 
45,000  hp. 

Opinion  of  Admiral  Griffin 

Rear  Admiral  Robert  S.  Griffin,  U.  S.  N.,  engineer  in 
chief,  bureau  of  steam  engineering  of  the  Navy  De- 
partment, will  have  general  charge  of  the  construction 
of  the  vessels.  Admiral  Griffin  expressed  to  a  corre- 
spondent of  the  Electrical  World  in  Washington  the 
opinion  that  the  electrical  engineers  of  the  country,  as 
a  body,  are  generally  in  favor  of  the  electrical  propul- 
sion of  naval  vessels. 

"You  can't  find  two  real  electrical  engineers  in  the 
country,"  Admiral  Griffin  said,  "who  are  opposed  to 
electrical  propulsion." 

Admiral  Griffin  said  he  had  gathered  the  general  im- 
pression from  his  knowledge  of  the  subject  that  those 
who  are  opposed  to  electrical  propulsion  for  naval  ves- 
sels are  those  who  have  an  interest  in  other  methods  of 
propulsion. 

Electrical  Equipment  on  Battleships 

Of  the  four  new  battleships  which  are  to  be  equipped 
with  electric  drive,  the  contracts  for  the  construction  of 
two  each  were  awarded  to  the  New  York  Shipbuilding 
Company  and  the  Newport  News  Shipbuilding  &  Dry- 
dock  Company.  The  contracts  for  the  electrical  equip- 
ment were  awarded  to  the  General  Electric  Company 
and  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, two  to  each  company. 


COMPLETING  THE  DETAILS  FOR 

N.  E.  L.  A.  CONVENTION  EXHIBITS 

Lamp  Committee  and  Electric  Vehicle  Section  Ex- 
pected to  Set  High  Standards  in  Attractive 
and   Educational  Displays 

rhe  exhibition  committee  of  the  National  Electric 
Light  Association  has  about  completed  the  details  in 
connection  with  the  exhibits  for  the  fortieth  annual 
convention  to  be  held  during  the  week  ending  May  28 
at  Atlantic  City,  N.  J.  Plans  for  the  decorations,  if 
present  ideas  are  carried  out,  will  be  unique. 

The  membership  committee  is  securing  many  new 
manufacturers  as  members,  who  are  not  only  joining 
the  association,  but  also  taking  advantage  of  the  oppor- 
tunity to  make  an  exhibit  at  Atlantic  City.  Class  "D" 
members  are  urged  by  the  exhibition  committee  to  send 
in  their  applications  at  once. 

The  exhibits  will  be  completed  on  Saturday  night, 
May  26,  and  the  exhibition  will  open  on  the  ensuing 
Monday  morning  at  9  o'clock  with  special  ceremonies 


ILLUMINATING  ENGINEERING 

SOCIETY  CONVENTION 

Annual   Meeting   Will   Be   Held   in    Newark,   N.   J.. 

During   the   Third   or   Fourth   Week 

of  September 

The  annual  convention  of  the  Illuminating  Engineer- 
ing Society  will  be  held  in  Newark,  N.  J.,  during  the 
third  or  fourth  week  of  September.  P.  S.  Young,  vice- 
president  and  treasurer  of  the  Public  Service  Corpora- 
tion, will  be  chairman  of  the  committee  on  the  1917  con- 
vention. The  committee  on  time  and  place,  composed  of 
the  vice-presidents  of  the  five  sections,  in  conference 
with  Mr.  Young,  will  decide  upon  a  definite  date. 

Preston  S.  Millar,  chairman  of  the  committee  on  pa- 
pers, has  reported  to  the  council  of  the  society  that  three 
papers  have  been  scheduled  definitely  and  several  are 
under  negotiation.  Ten  brief  papers  to  form  a  sym- 
posium on  color  are  listed. 

A  committee  on  diffusing  media  has  been  authorized, 
with  I.  G.  Priest,  associate  physicist  of  the  Bureau  of 
Standards,  as  chairman. 


JOVIAN  PROBLEMS  TO  BE 

STUDIED  BY  A  COMMISSION 

Ways  and  Means  of  Improving  Relations  with  Local 

Electrical  Leagues  to  Be  Considered  in 

Cleveland  on  April  3 

A  commission  appointed  to  devise  ways  and  means  to 
improve  existing  relations  between  the  Jovian  Order 
and  local  electrical  leagues  will  meet  at  the  club  rooms 
of  the  Cleveland  Electric  League,  Cleveland,  on  April  3. 
The  commission  was  appointed  by  Reigning  Jupiter 
Henry  L.  Doherty  in  accordance  with  a  resolution  passed 
at  the  last  Jovian  annual  convention.  Mercury  Ell  C. 
Bennett  is  chairman  of  the  commission. 
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INJUNCTION  HALTS  NATIONAL 

ELECTRICAL  CODE  MEETING 

Restrained   from   Considering  the   Subject  of  Fuses 

by  the  Supreme  Court,  Electrical  Committee 

Adjourns   Biennial   Meeting 

The  250  or  more  electrical  inspectors,  city  electri- 
cians, underwriters,  manufacturers,  engineers,  etc., 
from  various  sections  of  the  country  who  had  assembled 
in  the  large  auditorium  of  the  New  York  Board  of  Fire 
Underwriters  on  Wednesday  to  attend  the  biennial 
meeting  of  the  electrical  committee  of  the  National 
Fire  Protection  Association  were  greatly  surprised 
when  one  minute  after  the  session  was  called  to  order 
by  Chairman  G.  E.  Cabot  it  was  summarily  adjourned. 
The  object  of  the  meeting  was  to  consider  changes  and 
additions  to  the  National  Electrical  Code,  and  the  only 
inkling  that  most  of  those  assembled  had  of  any  trouble 
was  given  in  the  form  of  a  resolution  read  immediately 
after  the  meeting  opened.  The  resolution  was  as  fol- 
lows: 

Whereas  the  maker  of  a  certain  electrical 
service  device  has  brought  suit  in  the  New  York 
Supreme  Court  against  all  the  members  of  this 
committee  and  has  obtained  a  restraining  order 
which  not  only  enjoins  the  committee  as  a  body 
from  taking  any  action  disapproving  of  this  device, 
but  prevents  us  as  individuals  from  saying  or  doing 
anything  which  any  person  might  interpret  as  being 
unfavorable  to  the  device;  and 

Whereas  we  have  engaged  counsel  to  protect 
our  interests  in  the  litigation  and  have  been  advised 
by  the  counsel  that  the  character  of  the  restraining 
order  is  such  as  to  render  inadvisable  any  general 
discussion  at  this  time  of  any  subject  that  may  come 
before  the  committee, 

Be  it  therefore  resolved,  that  the  committee  now 
adjourn  subject  to  the  call  of  the  chairman. 

Inquiry  developed  that  earlier  in  the  week  the  various 
members  of  the  electrical  committee  were  served  with 
an  injunction  order  issued  by  Judge  Delehanty  of  the 
Supreme  Court  of  the  State  of  New  York  to  the  Econ- 
omy Fuse  &  Manufacturing  Company,  argument  on 
which  was  heard  by  the  court  on  Thursday,  the  de- 
fendants being  represented  by  ex-District  Attorney  Je- 
rome of  New  York  City  and  the  plaintiffs  by  Piatt  & 
Field. 

The  complainants  in  the  case  brought  suit  against 
every  member  of  the  electrical  committee,  which,  as  is 
well  known,  includes  many  representatives  of  profes- 
sional and  trade  associations  who  are  not  interested  in 
the  insurance  business  at  all. 

The  Basis  of  Complaint 

The  plaintiff,  which  manufactures  a  certain  type  of 
refillable  fuse,  in  asking  for  the  injunction  claimed  that 
many  profitable  contracts  have  been  made,  that  it  has 
large  unfilled  orders  on  hand,  is  making  many  other 
profitable  contracts  with  users  for  its  fuses,  and  will  re- 
new and  continue  in  the  future  to  renew  contracts  if 
not  threatened  by  the  acts  of  the  defendants.  Its  fuses, 
it  maintains,  have  been  tested  by  the  Underwriters' 
Laboratories,  Inc.,  and  certified  by  it  at  various  times 
as  complying  with  the  requirements  of  the  code. 

The  immediate  and  direct  cause  of  the  action  was 
the  resolution  adopted  by  the  switch  and  cut-out  com- 
mittee to  be  presented  at  the  March  28,  1917,  meeting, 
which  was  as  follows : 

"Sec.  d.  The  switch  and  cut-out  committee  has  con- 
tinued its  investigation  and  study  of  the  subject  of  re- 
fillable fuses,  and  desires  to  report  the  following  opin- 
ion: 'The  evidence  presented  to  or  obtained  by  the  com- 
mittee does  not  warrant  it  in  recommending  any  change 
in  Rule  68  d.'  " 


The  injunction  served  restrained  the  defendants,  both 
individually  and  as  switch  and  cut-out  committee  and  as 
electrical  committee,  their  agents,  servants,  employees, 
attorneys  and  agencies  through  which  they  act,  from 
taking  any  vote,  passing  any  resolution,  doing  any  act 
or  having  any  communication,  either  oral  or  written,  the 
purpose  or  the  effect  of  which  will  be  or  that  will  cause 
or  tend  to  cause: 

(1)  The  customers  of  the  Economy  Fuse  &  Manu- 
facturing Company  to  break  contracts  to  purchase  fuses 
from  said  company. 

(2)  The  customers  of  the  Economy  Fuse  &  Manu- 
facturing Company  to  refuse  to  renew  contracts  to  pur- 
chase fuses  from  said  company. 

(3)  Persons,  firms  or  corporations  desirous  of  be- 
coming customers  of  the  Economy  Fuse  &  Manufactur- 
ing Company  from  making  contracts  for  the  purchase 
of  Economy  fuses. 

(4)  Any  persons,  firms  or  corporations  using  fuses  or 
about  to  use  fuses  to  infer  that  said  defendants  either 
individually  or  as  members  of  either  of  said  committees 
have  condemned  the  Economy  fuse  as  a  fire  hazard,  a 
dangerous  device  or  one  which  it  is  not  proper  to  use. 

(5)  Any  persons,  firms  or  corporations  using  fuses 
or  about  to  use  fuses  to  believe  that  the  Economy  fuse 
is  a  dangerous  and  hazardous  device. 

(6)  The  withdrawal  or  annulment  of  permission  or 
permissions  heretofore  granted  for  the  sale  and  pur- 
chase, installment  and  use  of  the  Economy  fuse. 

(7)  Refusals  to  grant  further  permissions  in  the 
future  to  purchase  and  sell,  install  and  use  Economy 
fuses. 

(8)  Or  to  call,  or  that  will  call  or  tend  to  call,  atten- 
tion to  the  fact  that  the  fuse  manufactured  by  the  Econ- 
omy Fuse  &  Manufacturing  Company  is  not  recognized 
by  the  defendants'  National  Electrical  Code;  and 

(9)  Or  that  will  be  to  declare  or  lead  others  to  be- 
lieve that  the  Economy  fuse  is  not  a  proper  device  to  be 
recognized  by  said  defendants'  National  Electrical  Code, 
or  the  purpose  or  effect  of  which  will  be  to  discriminate 
against  the  Economy  fuses  in  favor  of  the  fuses  of  com- 
petitors of  the  Economy  Fuse  &  Manufacturing  Com- 
pany. 

Statement  by  Underwriters 

Speaking'  to  a  representative  of  the  Electrical 
World,  an  official  of  the  National  Fire  Protection  As- 
sociation said  that  ample  notice  of  the  next  meeting  of 
the  committee  would  be  given  to  the  technical  and  busi- 
ness press  as  well  as  to  the  various  inspection  depart- 
ments. He  regretted  the  postponement  of  the  meeting 
and  the  expense  to  which  many  were  put  in  coming  to 
New  York  needlessly,  but  said  that  the  action  was  ad- 
vised by  counsel  for  the  protection  of  the  committee. 

It  was  pointed  out  that  many  inspection  departments 
having  jurisdiction  have  permitted  the  installation  of 
certain  types  of  refillable  fuses  so  as  to  obtain  the  neces- 
sary field  experience  on  their  behavior  in  practice. 
Moreover,  the  Bureau  of  Standards  has  made  a  thor- 
ough study  of  the  fuse  in  question  at  the  request  of 
both  the  manufacturer  and  the  underwriters  and  has 
published  its  findings  in  an  elaborate  report.  The  Bu- 
reau of  Standards  recommended  "that  Economy  fuses 
be  not  approved  at  present  for  general  use  on  the  same 
basis  as  fuses  now  listed  as  standard  by  the  Under- 
writers' Laboratories,  Inc.,  but  that  a  continuation  and 
extension  of  their  use  be  permitted  by  municipal  and 
underwriters'  inspection  departments  under  conditions 
where  their  performance  can  be  observed  by  each  in- 
spection department  until  sufficient  experience  regarding 
their  performance  under  service  conditions  can  be  ob- 
tained to  justify  an  unqualified  approval  or  refusal  to 
approve." 
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ELECTRICAL  COUNCIL  FOR  THE 

UNDERWRITERS'  LABORATORIES 

New  Organization  Formed  to  Supervise  Work  oi  the 

Electrical  Department,  Which  Grows  In 

Volume  uid  Importance 

Am  electrical  council  has  been  organized  i>\  the  in 
derwriters'  Laboratories  to  supervise  the  work  of  its 
electrical  department.  Such  supervision  has  been  done 
heretofore  bj  the  Are  council  of  the  Laboratories,  bul 
the  volume  and  importance  of  the  work  have  grown  bo 
much  thai  a  special  council  is  necessary. 

v.  !•:.  Cabot  Honored 
in  connection  with  the  initial  meeting  of  tin-  electrical 

council,  held  at   the  Machinery  Club,  New   York,  on  the 

evening  of  .March  -^s.  the  retirement  of  P.  E.  Cabot  of 

Boston  as  a  member  of  the  tire  council  after  twenty-five 
years1  service  was  announced.  .Mr.  Cabot  continues  as 
chairman  of  the  electrical  committee  of  the  National 
Fire  Protection  Association  and  secretary  of  the  Boston 
Hoard  of  Fire  Underwriters.  In  honor  of  his  long  and 
valuable  service  his  associates  presented  him  with  a 
gold  watch. 

The  members  of  the  new  electrical  council  are: 

Active  Members  of  the  Electrical  Council 

L.  A.  Barley,  electrical  inspector.  Rocky  Mountain  Fire  Under- 
writers'  Association,   Denver,  CoL 

i;    C  Bird,  inspector,  Kire  Underwriters'  Electrical  Bureau,  New 

York.    N.    V. 

\\  .  s    Boyd,  electrical  inspector,  The  Union,  Chicago,  ill. 

Q.  e;  Bruen,  superintendent  electrical  department,  Suburban 
Fire   Insurance   Exchange,   New  York.   X.   Y. 

W.   .1.    Canada,    Bureau   Of   Standards.    Washington.    1  >.    ('. 

B.  W.  (.'lark,  electrical  inspector,  Public  Lighting  Commission, 
Deroit,  .Mich. 

ll  ii.  ciark.  electrical  engineer,  experiment  station,  Bureau  of 
Mines,   Pittsburgh,  Pa. 

James   Cole,    commissioner   of   wires.    Boston,    .Mass. 

\\".  Devereux,  chief  electrical  department,  Philadelphia  Fire 
Underwriters'  Association.  Philadelphia,  l'a. 

J.  C.  Forsyth,  electrical  inspector.  New  York  Board  of  Fire 
Underwriters,   New   York,   X.    Y. 

B,  ll.  Glover,  assooiate  engineer.  Underwriters'  Laboratories, 
Chicago,    111. 

C.  H.  Hill,  chief  electrical  inspector.  Underwriters'  Association 
of  the   Middle  Department,    Philadelphia,   Pa. 

M.  F.  Jones,  chief  electrical  inspector,  New  England  Bureau  of 
United   Inspection,   Boston,  Mass. 

C.  E.  Lum,  National  Board  of  Fire  Underwriters,  New  Y'ork, 
N.   Y. 

W.  D.  Matthews,  superintendent  of  inspections,  Chicago  Board 
of  Underwriters,  Chicago,    111. 

A.  H.  Miner.  Jr.,  United  Bureau  of  Xew  England,  Boston,  Mass. 

C.  W.  Mitchell,  inspecting  engineer,  Board  of  Fire  Underwriters 
of  the  Pacific.   San    Francisco.   Cal. 

I.  Osgood,  chief  engineer,  Boston  Board  of  Fire  Underwriters, 
Boston,    Mass. 

A.  M.  I'addon,  engineer,  Underwriters'  Association  of  Xew  Y'ork 
State,   Syracuse,   X.   Y. 

Dana  Pierce,  vice-president.  Underwriters'  Laboratories,  Xew 
York.    X.    Y. 

A.  M.  Schoen,  chief  engineer,  Southeastern  Underwriters'  Asso- 
ciation,  Atlanta,   Ga. 

E.  H.  Slgison,  manager,  Buffalo  Association  of  Fire  Under- 
writers,  Buffalo.    X.    Y". 

H.  F.  Strickland,  chief  electrical  inspector,  electrical  inspection 
department,  Hydro-Electric  Power  Commission  of  Ontario.  To- 
ronto,  Ont. 

R.  P.  Strong,  chief  electrical  inspector,  Louisiana  Fire  Preven- 
tion Bureau.  Xew  Orleans,  La. 

Ralph  Sweetland.  engineer-in-charge,  Xew  England  Insurance 
Exchange,   Boston.   Mass 

Victor  H.  Tousley,  chief  electrical  inspector,  municipal  depart- 
ment,   Chicago.  111. 

A.    G.    Wilbor,    Factory   Insurance   Association,    Hartford,    Conn. 

H.  S.  Wynkoop,  electrical  engineer,  Bureau  of  Electrical  In- 
spection.   Xew   York.    X.    Y. 

Corresponding  Members 

H.  M.  Beecher,  chief  inspector,  Department  of  Electricity,  Los 
Angeles,   Cal. 

F.  A.    Cambridge,   city   electrician,   Winnipeg,   Man. 

M.  E.  Cheney,  electrical  engineer,  Washington  Surveying  and 
Rating    Bureau,    Seattle,    Wash. 

R.  L.  Daniel,  engineer,  General  Inspection  Company,  Minne- 
apolis, Minn. 

F.  O.  Evertz,  electrical  inspector,  Ohio  Inspection  Bureau,  Co- 
lumbus,   Ohio. 

J.  H.  Fenton,  electrical  inspector,  St.  Louis  Fire  Prevention 
Bureau.  St.  Louis,  Mo. 

Oscar  M.  Frykman.  chief  electrical  inspector,  Building  Depart- 
ment.   Minneapolis,    Minn. 

Warren  Hadley,  electrical  engineer  of  District  of  Columbia, 
Washington,  D.  C. 

C.  H.  Hodgson,  chief  electrical  inspector,  Allegheny  County 
Board  of  Fire  Underwriters,   Pittsburgh,   Pa. 

W.  B.  Hubbell,  chief  electrical  inspector,  Cincinnati  Fire  Pre- 
vention  Bureau,   Cincinnati,   Ohio. 

Howard   A.    Jocelyn.    city   electrician,    Seattle,   Wash. 


i      ii     \i  ""  ■  .  i  in.  i   oo- 1  ii  rical  department,  Indiana 

in  I'm  hmi   Huron  ii,  i  udlanapolls,   ind. 

i     i;     Mi  1 1 .. ■  1 1 > 1 1 . - 1 1 . i .  lit    electrical   department,    \VI 

in    i  ii  i"  '  i  .mi   i. in,. hi.   Milwaukee,    win. 
William    Lincoln   Smith,  National    Association   ol    i 

l  i  H  .i  i     I  III  |"  i  I'  I  d,     Mai-M. 

ii     1 1     s '  i  ii c  h  1 1  or ,  S  t  a  1 1     1 1  C  >>  in  - 

C     M     Tan.    chili    electrical    Inspector,    Canadian    Kin     '  i 
writ ci        \ ■    hi  i.i  1 1. ,n,  Montreal,  Cu  nada . 

A      ii  ..ii...  o.  cii>    electrician,   Richmond,   Va, 
i- .   l  >.   Variium,  cltj    electrical  Inspector,   SI     Paul,   Minn. 
II      <i.     Velt,  ectrical     Inspector,     Cleveland     Inspection 

Bureau,   Cleveland,    Ohio, 
I-     1 1.   Welier,  electrical  Inspector,    Underwrltei       ICqultauli    I 
Portland, 


PROGRAM  FOR  ANNUAL  MEETING 

PACIFIC  COAST  SECTION,  N.  E.  L.  A. 

Commercial,  Engineering  and  Public  Policy  Sessions 
with    Wide    Range   of   Subjects   and   Ad- 
dresses  by   Prominent    Men 

Program  details  have  been  announced  for  the  first 
annual  convention  of  the  Pacific  Coast  Section  of  the 
National  Electric  Light  Association,  which  is  to  be  held 
at  Riverside,  Cal.,  April  19,  20  and  21.  The  convention 
committee  is  under  the  chairmanship  of  A.  B.  West, 
Southern  Sierras  Power  Company,  Riverside. 

On  Thursday,  the  first  day,  after  the  registration  and 
reception  of  members,  there  will  be  an  open  meeting 
at  which  welcome  will  be  extended  by  Riverside  civic 
officials.  Reply  will  be  made  by  John  A.  Britton,  Pa- 
cific Gas  &  Electric  Company.  The  secretary  and  treas- 
urer and  the  membership  committee  will  report. 

On  Thursday  afternoon  will  be  the  opening  of  the 
commercial  committee  session.  Subjects  discussed  will 
be:  Rates,  merchandising  of  lamp  socket  devices,  elec- 
tric cooking  and  water  heating,  and  highway  lighting. 
At  8  p.  m.  on  the  same  day  there  will  be  an  illustrated 
address  on  the  Southern  Sierras  Power  Company's  sys- 
tem by  C.  0.  Poole,  the  chief  engineer. 

Engineering  Session  Friday 

On  Friday  morning  the  commercial  committee  session 
will  be  continued.  The  subjects  will  be:  Industrial 
electric  heating  and  commercial  organization.  The 
report  of  the  accounting  committee  will  be  read. 

On  Friday  afternoon  the  engineering  committee  ses- 
sion will  be  held,  and  at  its  close  the  nominations  and 
election  of  Pacific  Coast  Section  officers  will  take  place. 
Subjects  for  discussion  at  the  engineering  committee 
session  are:  Standardization  of  distribution  transform- 
ers; report  of  conferences  with  engineers  of  California 
Railroad  Commission  on  general  safety  order  affecting 
line  construction;  suspension  insulators;  standardiza- 
tion of  pin  and  clevis  hardware  for  suspension  insu- 
lators; inductive  interference;  fuse  protection  of  trans- 
formers and  branch  lines  in  rural  distributing  systems; 
joint  pole  construction;  operation  of  steam  turbine 
standby  stations;  high-head  waterwheels. 

At  8  p.  m.  the  report  of  the  public  policy  committee 
will  be  read  and  thereafter  short  addresses  will  be  pre- 
sented by  Max  Thelen,  president  of  the  California  Rail- 
road Commission;  John  S.  Mitchell,  Los  Angeles  Cham- 
ber of  Commerce;  0.  B.  Coldwell,  representing  the 
Northwest  Electric  Light  &  Power  Association,  and  H. 
M.  Byllesby  of  Chicago.  The  program  will  be  concluded 
with  an  illustrated  lecture  by  W.  D'Arcy  Ryan. 

Inspection  Trip  for  Saturday 

Saturday  will  be  devoted  to  an  automobile  trip  to  the 
crest  of  the  San  Bernardino  Mountains.  Lunch- 
eon will  be  served  at  Pine  Crest  by  the  Southern  Sierras 
Power  Company.  In  returning  the  party  will  stop  at 
the  San  Bernardino  steam  generating  station  and  the 
substation  at  Colton.  The  convention  will  close  on  Sat- 
urday night  with  a  ball  at  the  Glenwood  Inn. 
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STATE   HYDROELECTRIC 

OWNERSHIP  KILLED  IN  MAINE 

Comprehensive     Report     by     an     Electrical     World 

Representative  on  the   Disposal  of  Plan  to 

Emulate  the   Ontario   Commission 

By  recent  votes  in  the  House  and  Senate  sustaining 
an  adverse  report  of  the  Judiciary  Committee  on  the 
Dutton  bill,  the  Maine  Legislature  has  effectually  dia£ 
posed  of  any  early  prospects  of  a  State  hydroelectric 
system  development  along  the  lines  of  the  Ontario 
Hydro-Electric  Commission's  work  in  Canada.  At  the 
present  session  hydroelectric  matters  have  occupied  a 
prominent  place  on  the  calendar.  Questions  of  State 
policy  under  discussion  included  the  Dutton  bill,  provid- 
ing for  the  establishment  of  a  water-power  commission 
similar  to  that  in  Ontario;  the  Baxter  bill,  providing  for 
the  transfer  of  water-power  investigations  from  the 
Public  Utilities  Commission  to  an  independent  board, 
and  a  bill  introduced  on  March  27  to  repeal  the  existing 
statute  prohibiting  the  transmission  of  hydroelectric 
power  from  Maine  to  another  state. 

The  Judiciary  Committee  has  decided  that  the  Bax- 
ter bill  ought  not  to  be  passed  and  will  shortly  render 
this  report.  It  is  expected  that  the  interstate  transmis- 
sion bill  will  be  vigorously  contested. 

To  a  representative  of  the  Electrical  World  Gov- 
ernor Milliken  said  on  Monday  of  this  week  that  the 
present  policy  of  the  State  is  opposed  to  the  sale  beyond 
its  borders  of  energy  generated  in  Maine,  the 
encouragement  of  local  industrial  upbuilding  being  the 
foundation  of  this  policy.  Maine  has  the  highest  per 
capita  water-power  development  and  the  third  largest 
total  development  in  the  Union. 

The  Governor  declared  to  the  Electrical  World 
representative  that  the  State  should  proceed  as  rapidly 
as  possible  to  acquire  full  knowledge  of  its  water-power 
resources,  and  that  while  later  developments  might 
modify  the  present  ban  upon  interstate  transmission 
from  Maine,  no  company  can  transmit  power  at  present 
outside  the  State  if  the  prohibition  of  the  general  law 
is  contained  in  its  charter.  The  proposed  repeal  of  the 
interstate  ban  already  has  a  substantial  backing  in  the 
Legislature. 

Maine  Unwilling  to  Attempt  Government 
Ownership 

The  Dutton  bill  on  behalf  of  public  ownership  was  a 
storm  center  of  discussion  in  the  committee  hearings. 
Among  its  supporters  was  Gifford  Pinchot,  who  was 
unable  to  visit  Augusta,  however,  to  give  his  views. 

The  principal  witness  on  behalf  of  the  bill  was  P.  B. 
Yates,  manager  of  electric  service  at  St.  Catharines, 
Ont.,  associated  with  the  engineering  department  of  the 
Ontario.  Hydro-Electric  Commission.  Mr.  Yates  de- 
scribed the  work  in  Ontario  at  great  length,  stating  that 
the  commission  now  supplies  140  municipalities  and  dis- 
tributes 200,000  hp.  of  energy  generated  at  Niagara 
and  in  other  plants.  It  has  been  found  practicable  to 
distribute  power  to  farm  customers  even  if  three  per 
mile  of  line  can  be  secured.  Iron  wire  is  generally  used 
on  such  jump-offs,  however. 

A  5-hp.  motor,  Mr.  Yates  said,  if  mounted  on  skids, 
suffices  for  the  greater  part  of  the  farm  work.  The 
witness  claimed  that  a  diversity  factor  of  five  exists 
among  the  farming  installations  and  that  100  hp.  sup- 
plied to  a  township  will  meet  the  needs  of  500  farms. 
The  witness  cited  many  of  the  low  rates  in  vogue  on 
the  system,  and  contended  that  the  work  is  handled  effi- 
ciently by  the  commission.  Work  has  been  started  on 
the  construction  of  a  200,000-hp.  plant  at  Queenstown 
Heights  to  operate  under  305-ft.  head.  An  ultimate 
development  of  1,000,000  hp.  is  planned. 


C.  B.  Carter,  for  the  Central  Maine  Power  Company,. 
Cumberland  County  Power  &  Light  Company  and  other 
utilities,  brought  out  the  point  that  there  never  has 
been  an  audit  of  the  books  of  the  Ontario  commission 
by  an  outside  auditor.  At  the  end  of  1915  the  province 
of  Ontario  had  given  the  commission  $924,000,  which 
was  not  figured  in  its  costs  up  to  1916,  and  in  1916  the 
province  advanced  $127,000  to  cover  the  activities  of 
the  board. 

E.  F.  Merrill,  also  counsel  for  the  central  station  in- 
terests, declared  that  the  Dutton  bill  is  unconstitu- 
tional. The  Supreme  Court  of  Maine  in  Brown  vs. 
Gerald  (100  Maine)  has  held  that  the  creation  and  dis- 
tribution of  power  for  manufacturing  purposes  is  clearly 
a  private  enterprise,  no  matter  how  great  its  general 
utility.  This  decision  held  that  to  enable  the  right  of 
eminent  domain  to  be  exercised  in  such  behalf  would  be 
taking  the  property  of  one  private  person  for  the  use 
of  another  private  individual,  "which  is  not  legislation,, 
but  robbery." 

Arbitrary  Political  Power  of  Ontario  Commission 

Mr.  Merrill  said  that  the  Ontario  commission  obtained 
power  at  Niagara  for  $9  per  horsepower-year  prac- 
tically under  threat  of  eminent  domain.  "When  legal 
action  was  threatened  against  the  commission,  this 
great  political  machine  forced  through  the  Canadian 
Parliament  a  statute  which  provides  that  all  suits  in 
which  the  authority  of  the  commission  shall  be  called  in 
question  should  be  forever  stayed.  Under  our  consti- 
tution things  are  not  done  that  way,"  said  Mr.  Merrill. 

"They  passed  another  statute  that  no  action  at  law 
should  be  brought  against  the  commission  without  the 
consent  of  the  Attorney-General,"  he  continued.  "I 
have  been  unable  to  find  a  single  case  where  the  Attor- 
ney-General has  granted  his  consent  to  bring  such  an 
action.  It  has  been  further  provided  that  when  the 
commission  is  acting  within  any  powers  granted  to  it 
by  Parliament,  its  action  shall  not  be  reviewable  by 
any  court." 

Mr.  Merrill  pointed  out  that  the  Maine  constitution 
limits  the  State  to  taking  on  any  indebtedness  above 
$300,000;  that  the  Ontario  commission  has  already  ex- 
pended $40,000,000  on  its  transmission  system  and  its 
service,  and  that  the  bill  was  one  of  the  most  dangerous 
pieces  of  legislation  ever  proposed  in  Maine. 

Reginald  P.  Bolton,  consulting  engineer,  New  York, 
outlined  the  work  of  the  Ferris  committee  in  New  York 
State,  which  investigated  the  Ontario  system  and  re- 
ported against  a  similar  scheme  of  state  ownership 
of  water  powers  in  New  York. 

Mr.  Bolton  referred  to  the  loss  of  $128,000  shown 
in  the  Cleveland  (Ohio)  municipal  lighting  plant  by  an 
expert  accountant's  report  in  1915,  and  intimated  that 
low  rates  are  a  snare  and  a  delusion  under  such  condi- 
tions. Mr.  Bolton  said  that  it  is  impossible  to  obtain 
as  high  efficiency  of  labor  under  public  ownership  as 
under  private  operation,  and  contended  that  the  Ontario 
commission's  rates  were  too  low  in  relation  to  costs. 

Energy  Sold  Below  Engineers'  Estimates 

P.  W.  Sothman,  consulting  engineer,  New  York,  chief 
engineer  of  the  Ontario  commission  from  1906  to  1912, 
said  that  he  resigned  from  the  board's  employ  because 
he  could  not  agree  with  its  financial  methods. 

"Being  chief  engineer,"  he  said,  "my  duty  was  to 
make  out  estimates  and  figures  down  to  the  final  point 
on  which  the  cost  of  power  was  to  be  fixed.  I  don't 
believe  in  a  single  instance  our  figures  were  adopted 
and  presented  to  the  municipalities  or  to  the  party  or 
parties  asking  for  the  cost  of  power." 

The  witness  said  that  in  90  to  95  per  cent  of  the  cases 
energy  was  sold  at  far  below  the  engineers'  estimates. 
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He  stated  thai  in  Europe  most  of  the  planti  originally 
publicly   owned  are  going  over  bo  the  privately  owned 
rid  thai  plants  making  ■  fair  success  under 
public  ownership  make  s  after  aboul  two 

private  ownership  and  operation,     in  closing, 
Mi.  Sothman  declared  that  the  published  reports  of  the 

Ontario    commission     do     OOl     reveal     the    true    CO   I     "I 

elect  rit.it  > . 

Walter  s.  Wyman,  general  manager  of  the  Central 
Mame  Power  Company,  pointed  out  thai  the  cost  of 
rendering  its  Bervice  is  far  less  m  proportion  to  the 
volume  of  business  concerned  than  is  the  case  in  On- 
tario. In  L915  the  Commission  expended  $2,800,000  to 
take  power  from  Niagara  and  deliver  it  to  the  consumer. 

The  Central  Maine  company,  under  private  management 

and  deducting  taxes  (no  taxes  are  paid  by  the  Ontario 
municipalities),  handled  about  one-eighth  of  the  busi- 
ness of  the  Ontario  system  at  a  cost  of  about  $210,000. 
It  is  hoped  to  be  able  to  pay  a  common-stock  dividend 
before  long. 

Nearly  all  the  stockholders  live  in  the  company's 
territory,  there  being  1100  in  Maine.  The  greater  part 
of  the  stockholders  are  customers.  Almost  every  Maine 
savings  bank  has  invested  in  the  securities  of  the  Central 
Maine  Company. 

Equitable  Rates  in  Maine 

Mr.  Wyman  referred  to  the  power  of  the  Ontario 
commission  to  drop  substantial  loads  to  keep  down  the 
peak  and  to  the  increased  rates  in  vogue  as  the  distance 
from  Niagara  Falls  increases.  In  spite  of  the  sparsely 
settled  territory,  the  Maine  company's  rates  are  the 
same  on  country  roads  as  in  town.  There  are  1180  farm 
customers  and  the  lines  run  in  some  cases  from  five  to 
twelve  miles  into  the  country  to  serve  them. 

The  company  is  obliged  to  maintain  a  steam  turbine 
reserve  station  at  Farmingdale  capable  of  handling  75 
per  cent  of  the  system  peak  load.  Sixteen  plants  supply 
the  system  and  there  are  no  large  stations,  as  at 
Niagara.  Energy  is  sold  to  the  Lewiston,  Augusta  & 
Waterville  Street  Railway  at  8  mills  per  kilowatt-hour. 
The  system  represents  an  investment  of  about 
$10,000,000. 


energy  al   one  point    for  use  el  ewhere  under  proper 
cont  rol. 
The  Baxter  bill,  designed  ai     tated  above  to  tran  fee 

the  m\ e  i Igat Ion  of  water-povi  from  the 

Public  t  niities  Commission  to  an  unpaid  hoard,  to  be 

known    as    the    Maine    Waler     Power    Commission,    was 

introduced  by  Repre  entative  Baxter  of  Portland. 

The  author  of  the  bill  informed  a  repre  entative  of 
this  journal  that  the  sole  object  of  the  measure  was  to 
facilitate  the  development  of  the  State's  hydroelectric 
resources  through  comprehensive  investigation.  Pro- 
ponents of  the  bill  contended  that  members  of  the  Public 
Utilities  Commission  should  be  relieved  of  the  burdens 
of  water-power  investigation. 

The  opposition,  which  included  representatives  of  the 
electric  service  companies,  held  that  the  commission  is 
entirely  capable  of  handling  the  work;  that  if  additional 
engineering  assistance  is  required  the  work  can  be 
done  at  less  cost  than  by  a  new  and  separate  official 
organization;  and  it  objected  on  the  additional  ground 
that  it  might  prove  to  be  a  step  toward  public  owner- 
ship. 

The  commission  is  entirely  willing  to  continue  the 
work  and  to  broaden  the  inquiry. 


HEAVY  WINDSTORM  TESTS 

CINCINNATI  PREPAREDNESS 

Long-Standing    Preparations   for   Emergency   Prove 

Their  Value  When  Cyclonic  Wind  Strikes 

a   Section   of   the    City 

A  heavy  windstorm  in  Cincinnati  during  the  evening 
of  March  23  gave  the  Union  Gas  &  Electric  Company 
an  opportunity  ■  to  test  its  preparations  for  such  a 
dangerous  emergency.  Long  before  this  cyclone  struck 
the  city,  long  before  the  last  previous  severe  windstorm 
about  two  years  ago  in  fact,  the  company  had  made 
definite  plans  to  hasten  the  work  of  reconstruction. 
Francis  R.  Healy,  superintendent  of  distribution,  in 
describing  the  result  of  the  storm  says: 

"Always  prepared  for  catastrophes  of  this  or  any 
other  sort,  our  company  has  an  organized  emergency 


HEAVY    WINDSTORM    TESTS   CINCINNATI    PREPAREDNESS   FOR  EMERGENCY 


Mr.  Wyman  said  that  with  very  large  steam  turbines 
a  total  generating  cost  of  about  4.25  mills  may  be  antici- 
pated. He  said  that  the  mean  low  run  of  the  Kennebec 
River  is  under  1000  hp.  at  12-ft.  head,  dropping  for  two 
or  three  days  to  500  hp. 

Municipal  ownership,  Mr.  Wyman  declared,  is  abso- 
lutely inefficient,  and  one  of  its  serious  defects  is  the 
opportunity  it  affords  to  try  freakish  experiments  whose 
real  cost  may  not  be  known  for  months.  In  conclusion, 
he  referred  briefly  to  the  economic  benefits  of  a  high- 
tension  electrical  trunk  line  from  upper  Maine  into  east- 
ern Massachusetts  which  might  serve  as  a  kind  of  inter- 
state   busbar    of    electrical    supply,    absorbing    surplus 


crew,  men  who  are  reached  by  the  simple  SOS  call. 
The  time  of  evening — 7.45  officially — would  ordinarily 
make  the  chance  of  need  of  such  a  crew  a  very  slight 
one;  nevertheless,  within  half  an  hour  we  had  100  men 
on  the  ground. 

"Company  automobiles  hurried  them  to  the  scene,  and 
by  noon  of  the  next  day,  despite  night  and  drenching 
rain,  they  had  the  main  arteries  working  again.  But 
that  did  not  repair  the  damage. 

"All  in  all,  this  wind,  which,  as  you  read  of  it,  took 
perhaps  two  blocks  on  Grace  Avenue,  Hyde  Park,  and 
possibly  the  territory  for  one  city  block  on  either  side 
at  most,  cost  us  between  $4,000  and  $5,000." 
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COMBINING  UTILITIES 

WITH  THE  OIL  BUSINESS 

Cities  Service  Company  Enlarges  Its  Scope  and  Adds 

Materially  to  the  Sources  of  Gross  Earnings 

— Power  Business  Growing  Rapidly 

The  growing  importance  of  the  oil  and  refinery  busi- 
ness in  the  operations  of  the  Cities  Service  Company  is 
shown  by  the  1916  statement.  Of  the  total  gross  earn- 
ings of  the  holding  company,  $5,573,116  were  from  utili- 
ties and  $4,537,227  from  oil  and  refineries.  The  com- 
bined statement  of  earnings  of  all  subsidiary  compa- 
nies shows  that  the  gross  of  those  properties  was 
$48,052,573. 

In  addition  to  the  great  change  in  the  operations  and 
business  resulting  from  further  development  of  the  oil 
business  a  conspicuous  feature  of  the  year  was  the  high 
rate  of  growth  of  electric  central  station  companies. 

Orders  for  Turbines  of  200,000  Hp. 

"In  spite  of  the  large  additions  to  plant  equipment  re- 
ported last  year,"  says  President  Henry  L.  Doherty, 
"we  have  been  compelled  to  place  orders  for  additional 
turbine  capacity  for  the  electric  properties  aggregating 
200,000  hp.  This  includes  67,000  hp.  for  Toledo,  22,000 
for  Warren  (Ohio),  16,500  each  for  Denver  and  Empire 
District  (Mo.),  11,000  for  Elyria  (Ohio),  and  smaller 
units  for  almost  every  other  electric  property. 

"The  progress  of  your  Ohio  properties  is  especially 
noteworthy.  Last  year  we  reported  that  the  Massillon 
company  had  doubled  its  capacity  in  1914  and  again  in 
1915.  We  now  have  equipment  ordered  which  will  more 
than  double  the  present  capacity. 

"The  Trumbull  company  at  Warren  has  been  sim- 
ilarly called  upon  to  increase  its  turbine  capacity  from 
10,500  hp.  to  33,000  hp.,  and  the  Lorain  County  com- 
pany at  Elyria  from  9500  hp.  to  20,000  hp. 

"Work  on  a  new  power  station  for  Toledo  has  been 
started.  The  first  installation  will  be  54,000  hp.  The 
output  is  now  practically  three  times  as  great  as  when 
your  company  became  interested  four  years  ago. 

"The  growth  of  the  Southwestern  companies  has  been 
practically  as  rapid,  and  the  commercial  development  of 
the  Empire  District,  St.  Joseph  (Mo.),  Hutchinson 
(Kan.)  and  Salina  (Kan.)  properties  is  gratifying. 

"Conditions  have  improved  materially  in  most  of  the 
Southern  properties,  and  we  have  ordered  adequate 
equipment  to  handle  the  additional  business  offered  at 
Durham  (N.  C),  Bristol  (Va.)  and  Athens  (Ga.)." 

Higher  Costs  Will  Affect  Net  Earnings 

Mr.  Doherty  regards  the  outlook  for  increased  gross 
earnings  of  the  various  utility  properties  as  the  bright- 
est in  the  history  of  the  company.  "But  the  net  earn- 
ings," he  adds,  "will  be  affected  by  the  increased  costs  of 
fuel,  materials  and  labor.  Taxes,  already  a  large  factor 
in  operating  costs,  are  rapidly  increasing  because  of  new 
federal  and  state  legislation.  Economies  effected 
through  increased  volume  of  business  and  higher  effi- 
ciencies obtainable  from  the  new  equipment  now  being 
installed  will  be  a  material  factor  in  alleviating  these 
conditions." 

The  judgment  of  the  directors  is  that  "the  company 
is  fully  equipped  for  whatever  eventualities  may  develop 
during  the  year,  and  a  continuance  of  increasing  earn- 
ings seems  to  be  assured." 

To  cover  briefly  the  extensive  operations  of  the  com- 
pany in  oil:  At  the  end  of  1916  28,000  bbl.  of  oil  daily 
were  being  marketed  and  stored.  The  refineries  have 
facilities  for  handling  30,000  bbl.  of  crude  oil  daily. 
Their  equipment  includes  1157  tank  cars,  with  385  ad- 
ditional on  order,  several  ocean  steamers  and  storage 
capacity  of  1,800,000  bbl.     The  Empire  Pipeline  Com- 
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pany   has   180  miles   of  pipelines,  with    176  additional 

under  construction,  and  has  storage  tanks  of  1,400,000 
bbl.  capacity  with  accessory  gathering  lines  and  pump 

stations.      Operations    in    the    Eldorado    and  Augusta 
(Kan.)  fields  have  fully  proved  24,000  acres. 
Earnings  compare  as  follows : 

1916 

tin  1 10  343  $4,479,800 

ixpenBeir!nf . : : :         : : : : : : : : : : : :  :*  'Sm»q  172-856 

Net  earning 'Hll'lll  "IsS'oOO 

Interest  on  notes  and  debentures 2o8,960  iyv.vw 

Net  to  stock *!'S1HI?  'i'StS'oOB 

Dividends  preferred  stock 2,409,691  l,o7U,uui> 

Net  to  common  stock  and  reserves.  ,    .    $7,202,302  $2,246,939 


SAFEGUARDING  THE  COAL 

SUPPLY  OF  BROOKLYN  COMPANY 

Plans  to  Secure  Adequate  Reserve,  Take  Advantage 

of  Low  Summer  Prices,  Avoid  Shipping  Delays 
and   Eliminate    Possible    Embargo 

Plans  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  and  the  Kings  County  Electric  Light  & 
Power  Company  for  safeguarding  the  coal  supply  are 
set  forth  in  the  combined  annual  report  of  these  prop- 
erties to  shareholders.  The  report,  signed  by  N.  F. 
Brady,  president,  and  W.  F.  Wells,  vice-president  and 
general  manager,  and  also  secretary  to  the  board  of 
directors,  says  on  this  point: 

"To  insure  an  adequate  coal  supply,  take  advantage  of 
low  prices  during  the  summer,  avoid  shipping  delays 
often  encountered  in  obtaining  coal  during  the  winter 
and  eliminate  possible  embargo  on  coal  consignments 
by  the  railroad  companies,  some  37  acres  of  waterfront 
property  were  purchased  near  Rossville,  Staten  Island, 
which  will  be  utilized  for  the  storage  of  a  reserve  sup- 
ply of  coal.  The  company  has  under  way  the  construc- 
tion of  a  concrete  bulkhead  wall  along  this  entire  water- 
front, and  is  installing  a  large-capacity  overhead  travel- 
ing crane  which  will  be  utilized  in  handling  coal  when 
received  from  the  mines  and  in  reloading  into  boats  for 
shipment  to  the  generating  stations." 

Earnings  of  the  combined  companies  for  the  calendar 
year   1916  follow: 

1916  1915 

Total    revenues    •  •  •    $8,237,686  $7,038,180 

Expenses,   including   taxes   and    reserve   for  .   fi  sq. 

replacements     5,046,928  4.606,896 

Gross   income    **4!M&!      $2,431,284 

Reserved    for    contingencies obv.no        

$2,621,583      $2,431,284 

Bond  interest  and  other  income  deductions.       ?761,628        ,$!^'784. 
Dividends,  profit  sharing,  etc I-233-5'9        1'lo0-zlb 

Surplus  for  the   year $566,376         $417,284 

"The  foregoing  results,"  says  the  report,  "have  been 
made  possible  through  strict  adherence  to  the  estab- 
lished policy  of  economical  operation  of  all  departments, 
coupled  with  energetic  efforts  toward  increasing  the 
number  of  consumers.  Many  residential  and  small  com- 
mercial users  have  been  connected  to  the  system,  in- 
cluding over  1000  unwired  houses  equipped  under  the 
company's  partial  payment  plan.  Very  satisfactory  re- 
sults have  been  attained  in  securing  big  power  business, 
the  contracts  signed  aggregating  upwards  of  50,000  hp., 
including  eighteen  installations  of  over  300  hp.  each. 
Sixty-one  private  plants  have  been  discontinued  in 
favor  of  the  company's  service,  including  one  of  400O 
hp.  It  is  also  gratifying  to  note  that  a  three-year  con- 
tract for  4600  hp.  has  been  taken  covering  the  construc- 
tion of  the  Fourteenth  Street  tunnels  under  the  East 
River,  and  that  material  additions  have  been  made  to 
the  connected  load  of  existing  customers." 
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ARBITRATION  OF  BOSTON 

STREET  LIGHTING  COSTS 

Allocation    dI     Investment    In    This    Class    of    Service 
Dl8CUMed   by   City's  Witness  Undo 

Ci  oss  Examination 

camination  of  Prof.  Hair)  E.  Clifford  oJ 
Harvard  I  niversity  and  the  Massachusetts  Institute  of 
rechnology,  expert  for  the  city  of  Boston  In  the  Boston 
Edison  Company  street  lighting  rate  srbitration,  was 
begun  recently  before  the  Massachusetts  Gas  end  Elec- 
tric light  Commission. 
Professor  Clifford  maintained  that  an  allowance  of 
tenth  of  i  per  cent,  or  $816,  for  general  office,  land 
ami  buildings  cost  is  a  fairer  proportion  chargeable  to 

street    lighting    in    Boston    proper    than    the    company's 

allowance  of  $42,075,  or  5.867  per  cent.    The  latter  was 

determined  by  the  ratio  o!"  the  Btreet  lighting  to  the 
total  energy  demand  at  the  L  Street  generating  station. 
The  witness  attacked  this  allocation  on  the  ground  that 
a  much  smaller  percentage  should  be  charged  to  ollice 
expenses  in  handling  the  street-lighting  business.  He 
maintained  that  the  suhstation  cost  should  be  allocated 
to  street  lighting  on  the  basis  of  space  required  by 
equipment. 

Does  Not  Approve  Municipal  Ownership 

The  witness  said,  in  response  to  an  inquiry  by  Fred- 
erick Manley  Ives,  counsel  for  the  Edison  Company, 
that  he  doubted  whether  the  city  at  the  present 
time  could  establish  a  plant  which  would  supply  street- 
lighting  service  more  cheaply  than  the  company  shoulcj 
do  it;  that  he  did  not  approve  of  municipal  ownership, 
and  that  the  following  advantages  should  result  from 
the  connection  of  the  Boston  street-lighting  load  with 
a  large  system :  Reduced  investment  for  a  given  volume 
of  service,  lower  generating  costs  due  to  the  use  of 
much  more  economical  station  apparatus  for  the  65,000- 
kw.   (1914)   demand,  and  greater  reliability  of  service. 

Professor  Clifford  held  that  these  benefits  to  the  city 
street-lighting  service  are  offset  in  a  measure  by  the 
long-hour  advantage  to  the  company  of  the  load  thus 
imposed  in  its  effect  upon  the  load  factor.  For  this 
reason  he  questioned  the  wisdom  of  charging  the  street- 
lighting  service  with  particular  sums  derived  from  the 
investment  in  the  remainder  of  the  system.  The  wit- 
ness would  not  concede  that  the  street  lighting  should 
bear  any  of  the  expense  of  getting  other  business  which 
benefits  it. 

Mr.  Ives  pointed  out  that  if  the  city  supplied  its  own 
street-lighting  service  substantial  office  facilities  and 
a  good-sized  staff  would  be  required.  Professor  Clif- 
ford conceded  this,  but  maintained  that  very  few  drafts- 
men would  be  needed  on  account  of  the  repetitive  char- 
acter of  street-lighting  engineering  work. 

Professor  Clifford  allocated  1  per  cent  of  the  general 
service  buildings  property  to  street  lighting  on  account 
of  the  relative  amount  of  storage  space  required  by 
poles,  globes,  lamps  and  cables.  This  amounted  to 
$12,089,  whereas  the  company  maintained  that  $78,000 
of  the  general  service  buildings  cost  should  be  charged 
to  street  lighting.  The  witness  refused  to  charge  any 
proportion  of  the  welfare  buildings  cost  into  the  street- 
lighting  investment. 

Allocation  of  Transmission  Lines 

Of  the  cost  of  transmission  lines  connected  with  Bos- 
ton substations  from  which  street-lighting  service  is 
distributed,  the  company  allocated  4.155  per  cent  to 
street  lighting.  This  was  the  ratio  of  the  series  arc 
and  incandescent  load  on  the  transmission  lines  to  the 
total  capacity  of  the  latter,  as  determined  by  L.  L. 
Elden.  electrical  superintendent  of  the  company.     The 


total   rated  Capacity    of  the  ten  lines  thus  concerned  was 

10,000  k .  •  ding  to  the  company. 

Professor  Clifford  contended  that    lor  peak   rating  this 

capacity  could  he  figured  at  60,000  kw.,  on  the 

Ing   the   voltage  on  cables  now  operated  at  6900 

VOlt  ;   I"   18,800   VOltS  and   increasing  the  capacity  of  the 

upper  voltage  line  20  percent,  'the  witness  contended 
that   all   the  spare  carrying  capacity  of  thee  cables 

should     he    charged    against    the    commercial    lighting 

business,  since  it  is  only  on  the  peak  that  the  cables  are 

run  at  or  near  their  rating,  and  because  the  growth  of 
the  commercial  business  is  far  more  rapid  than  that  of 
the  street  lighting  load.  As  the  load  increases  new  sub- 
stations and  cables  are  installed,  so  that  in  a  specific 
case  the  actual  load  on  an  individual  cable  may  for  a 
time  decrease.  Rearrangements  of  street-lighting  cir- 
i  mi     may  also  reduce  certain  substation  loads. 

Professor  Clifford  stated  that  in  his  opinion  the 
allocation  of  substation  investment  to  street  lighting 
based  on  the  capacity  of  installed  apparatus  was  not 
fair  on  account  of  the  advantage  possessed  by  the  street- 
lighting  apparatus  in  greater  capacity  per  unit  of  oc- 
cupied floor  space  as  compared  with  the  other  equip- 
ment in  the  substation  taken  in  relation  to  the  total 
area.  The  space  potentially  available  for  commercial 
apparatus  development  is  greater  in  square  feet  per 
kilowatt,  the  witness  held,  but  he  admitted  that  the 
actual  capacity  of  commercial  apparatus  per  square 
foot  of  substation  floor  area  is  greater  than  that  of  the 
street-lighting  equipment.  In  other  words,  the  intrinsic 
production  capacity  of  the  latter  is  less  in  terms  of  floor 
area  occupied. 

In  one  representative  substation  the  street-lighting 
apparatus  occupies  3.28  sq.  ft.  per  kilowatt  of  capacity, 
compared  with  0.92  sq.  ft.  for  the  commercial  apparatus, 
exclusive  of  halls  and  stairways  in  the  former  alloca- 
tion. The  witness  refused  to  charge  the  street-lighting 
system  with  any  of  the  space  available  for  equipment 
expansion  in  the  substations. 


PLANS  FOR  NEW  GENERATING 

STATIONS  IN  WISCONSIN 

Milwaukee  Electric  Railway  &  Light  Company  Will 

Build  Station  with  Initial  Rating  of  65,000  Kw. — 

Eastern  Wisconsin  Company  Improvement 

The  Milwaukee  Electric  Railway  &  Light  Company 
will  begin  the  construction  during  the  coming  summer 
of  a  new  generating  plant  on  the  shore  of  Lake  Michi- 
gan, just  south  of  St.  Francis,  a  Milwaukee  suburb. 
The  first  installation  will  contain  65,000  kw.,  a  generat- 
ing capacity  somewhat  larger  than  that  of  the  river- 
front generating  station  on  Commerce  Street,  Milwau- 
kee.   The  new  station  will  contain  ultimately  200,000  kw. 

The  power  plant  will  be  connected  with  the  Chicago 
&  Northwestern  Railway  by  a  spur  track.  The  right-of- 
way  for  the  track  has  been  purchased.  Work  on  the 
railroad  construction  will  begin  at  once. 

Three  existing  stations  of  the  company  in  Milwaukee 
will  be  continued,  as  will  the  purchase  of  12,000  kw.  of 
water  power  now  being  transmitted  from  plants  on  the 
Wisconsin  River. 

The  erection  of  a  new  power  house  of  5000  kw.  or 
6000  kw.  rating  at  Sheboygan,  Wis.,  is  part  of  the  plan 
of  the  Eastern  Wisconsin  Electric  Company,  according 
to  Raymond  H.  Smith,  general  manager.  This  plant  will 
be  connected  with  the  Fond  du  Lac  and  Oshkosh  proper- 
ties of  the  company  by  the  proposed  new  transmission 
line.  Plans  for  construction  will  be  perfected  as  soon 
as  a  survey  now  under  way  is  completed.  An  issue  of 
$998,000  bonds,  to  defray  the  cost,  has  been  sold. 
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THE  NEW  LAURENTIDE  POWER  COMPANY  PLANT  IS  NOW  IN  FULL  OPERATION 


SHAWINIGAN  POWER 

BUSINESS  DEVELOPS  RAPIDLY 

Production    Now    Combined    with    New    Laurentide 

Plant    and  Subsidiary  Industries  Will 

Accelerate  Future  Upbuilding 

Rapid  development  of  power  business  is  shown  in  the 
annual  report  of  the  Shawinigan  Water  &  Power  Com- 
pany for  the  calendar  year  1916.  The  Laurentide 
Power  Company  has  completed  construction  work  and 
its  plant  at  Grand'Mere  has  been  put  into  full  operation. 
The  Shawinigan  company  is  operating  the  power  station 
with  economy  to  both  companies.  It  began  to  take 
power  from  the  Laurentide  company  in  1916  and,  with 
the  growth  of  the  business,  is  using  more  than  was 
provided  in  the  original  contract. 

Industries  and  business  growth  are  mentioned  in  the 
report  by  J.  E.  Aldred,  the  president,  in  part  as  follows : 

"The  Canada  Carbide  Company,  Ltd.,  which  manu- 
factures calcium  carbide  by  an  electric  reduction  proc- 
ess, has  enjoyed  a  very  satisfactory  sale  for  its  product 
during  the  year.  The  company's  agents  report  an  active 
demand  for  the  product  in  all  of  the  countries  where 
the  company  is  represented.  As  the  result  of  recent 
extensions  made  to  the  plant,  it  is  anticipated  that  the 
output  for  1917  will  largely  exceed  that  of  any  period 
in  the  company's  history. 

"The  Canadian  Electrode  Company,  Ltd.,  which  was 
organized  to  meet  the  demand  for  electrodes  used  in  the 
various  electrical  industries  at  Shawinigan  Falls,  has 
now  completed  its  plant  and  is  in  a  position  to  supply 
its  product.  As  a  large  tonnage  of  these  electrodes  is 
consumed  annually  by  electric  reduction  companies  in 
Shawinigan  Falls,  the  demand  for  this  company's  pro- 
duction is  assured. 

"Early  in  1916  a  contract  was  made  by  the  Canadian 
Electro  Products  Company,  a  subsidiary  of  your  com- 
pany, with  the  Imperial  Munitions  Board,  for  the  de- 
livery of  certain  chemical  products  required  for  war 
purposes.  An  extensive  plant  has  been  constructed  at 
Shawinigan  Falls,  and  this  plant  is  now  completed  and 
in  operation.  This  company  will  be  a  large  addition  to 
the  industries  at  Shawinigan  Falls,  and  it  is  anticipated 
that  its  activities  in  the  production  of  chemicals  will 
continue  after  the  war  demand  ceases. 

"The  total  amount  of  power  used  at  Shawinigan  Falls 
is  nearly  100,000  hp.  This  amount  will  be  increased 
with  the  operation  of  the  new  industries,  and  the  city 
may  well  claim  to  be  one  of  the  great  power-using 
centers  in  the  world. 

"The  figures  of  production  from  your  power  station 
and  from  that  of  the  Laurentide  Power  Company  show 
a  substantial  increase  over  the  previous  year.  The 
total  amount  of  kilowatt-hours  produced  during  the  year 
from  both  of  these  stations  was  478,540,000.  This 
amount  represents  an  increase  of  19  per  cent  over  the 


previous  year's  production  of  the  Shawinigan  system. 

"Your  company,  like  other  large  corporations  in 
Canada,  has  during  the  progress  of  the  war  contributed 
liberally  to  the  Canadian  patriotic  fund  and  other 
worthy  relief  funds.  The  company  has  also  maintained 
wages  to  employees  who  are  on  active  service. 

"The  new  business  for  1916  was  more  than  that 
written  in  any  previous  year,  and  should  increase  the 
demand  for  power  on  your  generating  station  by 
25,000  hp. 

"Notwithstanding  the  fact  that  almost  all  commodi- 
ties, by  reason  of  war  conditions,  are  being  marketed 
at  abnormal  prices,  it  has  not  been  the  policy  of  your 
company  to  raise  its  rates,  but  rather  to  turn  its  power 
resources  to  the  development  of  industries  based  upon 
the  natural  resources  of  the  country  and  of  such  a  char- 
acter as  will  furnish  permanent  business  and  employ- 
ment after  the  present  conditions  have  passed." 

Gross  earnings  of  the  Shawinigan  Water  &  Power 
Company  in  1916  amounted  to  $2,325,872,  an  increase 
of  $405,729  over  1915.  Expenses  were  $427,928,  leaving 
a  balance  of  $1,897,944.  Net  earnings  showed  a  return 
of  9V2  per  cent  on  the  average  capital  employed  during 
the  year.    Dividends  of  7  per  cent  were  paid. 


EARNINGS  OF  THE  ELECTRIC 

STORAGE  BATTERY  COMPANY 

Operations  for  1916,  After  Payment  of  Manufactur- 
ing  Costs   and   All   Other   Expenses   and 
Dividends,  Leave  Good  Surplus 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia, reporting  for  the  year  ended  Dec.  31,  1916, 
shows  that  $2,069,978  was  the  amount  of  gross  sales 
less  cost  of  manufacture  and  purchases  and  all  expenses 
incident  thereto.  Operating  expenses,  including  sal- 
aries, commissions,  engineering,  selling  and  traveling 
expenses  and  rent  of  branch  offices,  were  $751,182.  "Net 
earnings  from  sales"  were  $1,318,796.  Other  income  of 
$263,257  gave  total  net  earnings  of  $1,582,053.  Divi- 
dends were  paid  of  $649,964,  leaving  a  balance  of  $932,- 
089.  The  balance  sheet  surplus  as  of  Dec.  31,  1916,  was 
$2,318,686. 

Plant  investment  was  carried  in  the  balance  sheet  at 
$2,676,688,  and  "patents,  trademarks'  and  agreements" 
at  $11,000,000.  Stocks  and  bonds  in  other  corporations 
were  listed  at  $1,658,954.  Current  assets  stood  at  $5,- 
316,272  and  current  liabilities  at  $838,352.  In  addition 
to  the  surplus  shown,  reserves  of  $1,231,789  are  indi- 
cated, divided  as  follows:  For  depreciation  of  capital 
assets,  $828,251 ;  for  depreciation  of  current  assets, 
$187,171 ;  for  unfinished  contracts  and  contingencies, 
$216,367.  The  annual  report  is  signed  by  Herbert 
Lloyd,  the  president. 


K LECTRICAL     WORLD 


Vol..   69,   N<».    L| 


Recent  Court 
Decisions 

Finding  >>f  higher  minis  in  legal  eases 
involving  electric  light,  power  and 
other  public  ul  ilitj  companies 


Right  of  Mima dpalitj  to  issue  l  tilitj 

Bonds    Without    Submission    to    Popular 

Vote.  There  being  no  restriction  in  Its 
charter,  the  town  o(  Belhaven,  N.  C, 
was  held  i>y  the  Supreme  Court  of  the 
statt-  (91  S.  K.  869)  to  have  power  to 
Lssue  bonds  for  the  establishment  of  a 
system  of  electric  lights,  waterworks 
and  sewage  without  submitting  the  mat- 
ter to  vote  of  oloctors. 

Regulation  of  Right  to  Use  Street. — 
Public  service  corporations  derive  their 

right  to  use  the  streets  directly  from 
the  state,  the  right  of  a  municipality  to 
control  such  use  being  as  agent  of  the 
state,  u  was  held  by  the  Supreme  Court 
of  New  York  (162  N.  V.  S.  770).  A 
corporation  can  acquire  no  right  to  use 
the  streets  of  a  municipality  unless  it 
has  obtained  a  charter  from  the  state 
authorizing  such  use.  It  is  not  within 
the  power  of  state  officials  as  such  to 
confer  any  state  franchise,  but  only  the 
legislature  in  accordance  with  the  con- 
stitutional limitations  may  confer  such 
franchise. 

Burden  of  Proof. — In  an  action 
against  an  electric  power  company  for 
the  death  of  a  horse  driven  into  a  pool 
of  water  at  the  foot  of  a  pole  support- 
ing electric  wires,  the  burden  was  on 
the  plaintiff  to  establish  the  fact  that 
the  electrical  current  which  caused  the 
death  of  the  horse  escaped  from  the  de- 
fendant's equipment,  according  to  the 
Supreme  Court  of  Wisconsin  in  Ber- 
geler  vs.  Waukesha  Gas  &  Electric 
Company  (160  N.  W.,  1076).  Until  it 
was  established  that  the  current  escaped 
from  the  defendant's  equipment  to  the 
pool,  there  was  no  burden  on  the  de- 
fendant to  establish  that  the  current 
which  killed  the  horse  came  from  some 
other  point. 

Contributory  Negligence  Where  Com- 
pany Rules  Are  Disregarded. — A  tele- 
phone company  can  escape  liability  as 
a  matter  of  law  for  its  negligent  fail- 
ure to  make  the  place  of  work  safe  for 
its  linemen  if  it  promulgates  a  rule  re- 
quiring constant  and  extraordinary  care 
in  all  circumstances,  and  particularly 
the  use  of  rubber  gloves  at  all  times 
when  making  repairs  to  telephone  cir- 
cuits, and  if  this  rule  is  disregarded  by 
the  employee,  only  in  case  the  infer- 
ence of  negligence  from  the  disregard 
of  such  rule  is  so  plain  that  all  fair- 
minded  men  would  be  compelled  to  that 
conclusion,  it  was  held  by  the  Court  of 
Appeals  of  New  York  (114  N.  E.  1043). 
Where  the  company  had  established 
such  rule,  but  there  was  evidence  that 
it  was  never  enforced,  and  that  it  was 
not  intended  to  apply  to  the  work  a 
lineman  was  doing  when  killed,  in  per- 
forming which  it  would  have  been  diffi- 
cult, if  not  impossible,  for  him  to  work 


With     |  l"\  ei    on,     It     u  a       a     <|llr    I  Kill     for 

the  jury  whether  ■"  nut  he  we 
tributarily  negligenl  in  disregarding  the 
rub'  so  a  t"  relieve  the  employer  from 
gligenl  failure  to  make  1 1 1 « -  place 
of  work  safe  Where  there  was  evi- 
dence that  a  telephone  company  was  not 

enforcing  Its  rules  for  the  protection  of 

employees     in     places     made     dangerous 

by  the  employer's  negligence,  it  was 
not  necessary  to  show  knowledge  of  the 

disregard  of  t  tie  rule  by  an  injured  em- 
ployer to  charge  the  employer  with  ha 
bility.  The  law  that  disobedience  to  the 
employer's  rule  in  situations  Inherently 
dangerous  is  contributory  negli 
does  not  apply  where  the  situation  was 
made  dangerous  by  the  employer's 
negligence. 

Weight  of  Expert  Testimony. —  In  the 
ease  of  Bergen  vs.  Tulare  County  Power 
Company  (I'M  I'.  269)  the  Supreme 
Court  of  California  held  thai  in  an  action 
for  death  by  electrocution  testimony  of 
experts  as  to  insufficient  grounding, 
where  primary  and  secondary  wires  were 
in  direct  metallic  contact  with  each  other 
and  grounded  through  the  same  wire, 
supported  plaintiff's  theory  that  death 
occurred  from  faulty  and  negligent  in- 
stallation and  operation  by  defendant  of 
the  system  in  use  at  the  deceased's 
pumping  station.  Where  deceased  was 
50  years  old,  and  evidence  showed  that 
he  earned  $50  a  month  about  half  his 
working  time,  the  other  half  being 
spent  in  conducting  his  ranch,  and  he 
left  a  widow  and  minor  children,  a  ver- 
dict of  $12,500  was  not  excessive.  In 
such  an  action  where  the  plaintiff  had 
established  the  death,  while  deceased 
was  exercising  ordinary  care,  from  an 
excessive  current  furnished  by  the  de- 
fendant, it  then  devolved  upon  the  de- 
fendant to  show  that  the  excessive  cur- 
rent was  not  due  to  its  negligence. 

Condemnation  of  State  Land. — A  law 

prohibiting  the  sale  of  state  lands  lying 
within  a  national  forest  reservation  does 
not  affect  the  power  of  a  corporation 
entitled  to  exercise  eminent  domain  to 
condemn  such  lands  in  accordance  with 
a  further  law  declaring  all  lands  of  the 
state  subject  to  condemnation,  saving 
such  lands  alone  as  are  not  appropriated 
to  some  public  use,  and  providing  that 
surveyed  and  unsurveyed  sixteenth  and 
thirty-sixth  sections  owned  by  the  state 
or  the  United  States  included  within  a 
national  reserve  shall  not  be  condemned 
as  against  the  United  States  or  the  state 
where  the  state's  title  to  land  so  in- 
cluded has  not  been  thereby  divested, 
it  was  held  by  the  District  Court  of 
Appeals  of  California,  and  a  rehearing 
was  denied  by  the  Supreme  Court  in  the 
Pacific  Power  Company  vs.  State  (162 
P.  643).  In  a  proceeding  by  a  power 
company  to  condemn  land  excluded  by 
the  latter  law  there  was  a  judgment  for 
the  petitioner  filed  and  recorded  May 
29,  1915,  sustaining  its  right  to  sue  the 
state,  though  the  final  order  of  condem- 
nation as  provided  by  law  had  not  been 
entered.  The  court  held,  on  appeal  from 
the  preliminary  order  or  judgment  of 
condemnation,  that  as  the  judgment 
was  permitted  by  the  statute  in  force 
when  it  was  rendered  it  would  be 
affii'med. 


Commission 
Rulings 

Important  di  i  isioni  "f  vai  ioui  itab 
bodies  involving  or  affecting  electric 
light  and  power  utilities 


Uniform  Meter  Deposits  in  Pennsyl* 
vania. — A  meeting  of  representative    of 

electric,    gas,     water    and     other    public 

utilities  was  called  by  the  Public  Serv- 
ice Commission  at  Harrisburg  on  March 

23  to  arrange  equitable  plans  for  the 
establishment  of  uniform  regulations 
covering  deposits  required  from  consum- 
ers and  the  interest  rates  paid  on  such 
deposits. 

Utilization  of  Energy  Within  Control 

of  Company. — In  a  decision  rendered  re- 
cently affecting  the  Pennsylvania  Utili- 
ties Company  and  the  Lehigh  Naviga- 
tion Electric  Company,  the  Pennsylvania 
Public  Service  Commission  says:  "It 
is  universally  recognized  that  while 
electricity  may  be  measured  before  it 
is  converted  into  light,  heat  or  power 
and  after  the  measurement  may  be 
conveyed  by  the  wires  of  the  consumer, 
nevertheless  the  ultimate  utilization  of 
the  energy  is  within  the  control  of  the 
public  service  company  and  is  a  de- 
termination of  its  duty  to  serve." 

Public  Utilities  Commission  for  Utah. 

—The  Utah  Legislature  has  enacted  a 
public  utilities  law  and  it  has  been  ap- 
proved by  Governor  Bamberger.  A  pub- 
lic utilities  commission  is  to  have  juris- 
diction over  the  steam  and  electric  rail- 
ways, all  common  carriers,  express  com- 
panies, lighting,  power  and  gas  com- 
panies, heating  companies,  telephone 
and  telegraph  companies,  water  corpor- 
ations including  irrigation  companies, 
and  warehousemen.  A  strong  attempt 
was  made  by  some  members  of  the  Leg- 
islature to  have  included  under  the  jur- 
isdiction of  the  commission  coal  com- 
panies, sugar  companies,  lumber  com- 
panies and  other  lines  of  trade  which 
may  be  found  by  the  commission  to 
have  a  virtual  monopoly  of  the  business 
in  the  State,  but  this  provision  was 
finally  defeated. 

Rate  of  Returns  and  Cost  of  Inven- 
tory.— The  Illinois  Public  Utilities  Com- 
mission, in  allowing  an  increase  in  wa- 
ter rates  in  Pekin,  decides  two  inter- 
esting questions  affecting  income  and 
cost  of  inventory.  The  fair,  reasonable 
and  adequate  rate  of  return  upon  the 
valuation  was  fixed  at  7  per  cent  per 
annum,  "which  affords,  in  addition  to 
the  interest  rate,  a  compensation  for 
the  inherent  risks  of  the  venture  and 
a  recognition  of  efficiency  in  operating 
and  management."  The  cost  of  prepar- 
ing the  inventory  of  the  property  is  re- 
garded as  "an  unusual  and  extraordi- 
nary expense  sustained  by  the  utility, 
and  the  commission  accordingly  pro- 
vides for  the  reimbursement  of  the 
company  for  the  moneys  thus  expended 
by  a  reasonable  allowance  by  way  of 
operating  expenses  for  its  amortization 
over  a  term  of  five  years." 
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Engineering  College  in  Manchuria. — 

The  Manchuria  Daily  News  has  pub- 
lished a  supplement  describing  the 
Engineering  College  at  Port  Arthur, 
which  is  one  of  the  two  colleges  main- 
tained in  South  Manchuria  by  the  Jap- 
anese. There  are  six  laboratories,  of 
which  one  is  electrical  and  is  equipped 
with  many  kinds  of  apparatus  and  ap- 
pliances. 

Kansas  Bill  Vetoed. — Governor  Cap- 
per of  Kansas  has  vetoed  the  bill  un- 
der which  rates  might  be  announced 
by  utilities  and  go  into  effect  in  thirty 
days  automatically  unless  the  Public 
Service  Commission,  with  which  they 
were  to  be  filed,  entered  a  denial.  Un- 
der the  present  arrangement,  the  rates 
must  be  approved  formally  by  the  com- 
mission before  they  go  into  effect. 

Honor  for  Milwaukee  Employees  Re- 
turning from  Mexico. — Seventy  em- 
ployees of  the  Milwaukee  Electric  Rail- 
way &  Light  Company  who,  as  mem- 
bers of  the  Wisconsin  National  Guard, 
returned  recently  from  duty  on  the 
Mexican  border  were  entertained  as 
guests  at  a  banquet  on  March  24  by  the 
Electric  Company  Employees'  Mutual 
Benefit  Association.  Colonel  J.  A.  Wat- 
rcus,  a  retired  army  officer,  and  Vice- 
President  and  General  Manager  S.  B. 
Way  made  addresses. 

Civil  Service  Examination  for  Navy 
Department  Vacancies. — Examinations 
are  to  be  held  for  not  less  than  six 
or  more  than  nine  vacancies  as  as- 
sistant civil  engineer.  Appointees  are 
commissioned  with  the  rank  of  lieu- 
tenant (junior  grade)  with  pay  and 
allowance  of  approximately  $2,500  a 
year.  The  examination  will  comprise 
a  preliminary  one  by  mail  and  a  final 
one  in  Washington.  No  candidate  over 
twenty-six  years  of  age  on  Jan.  1,  1917, 
will  be  eligible.  The  candidate  must  be 
a  citizen,  have  a  degree  from  a  college 
or  university  of  recognized  standing 
showing  satisfactory  completion  of  an 
engineering  course,  and  have  had  not 
less  than  eighteen  months'  practical 
professional  experience  since  gradua- 
tion. Further  information  will  be  fur- 
nished by  the  Chief  of  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washing- 
ton, D.  C. 

Power  Survey   in  Reading,  Pa. — The 

power  sales  department  of  the  Metro- 
politan Electric  Company  of  Reading, 
Pa.,  completed  recently  an  industrial 
survey  of  the  city,  which  has  a  popula- 
tion of  125,000.  This  reveals  that  there 
is  24,000  hp.  still  available  to  be  elec- 
trified, and  that  it  would  mean  an  an- 
nual income  of  approximately  $500,000 
apportioned  among  120  different  indus- 
tries. These  figures  do  not  take  into 
consideration  the  growth  of  each  in- 
dustry in  purchasing  power,  such  ex- 
tensions having  been  tremendous  dur- 
ing the  past  five  years.  Nor  do  they 
include  the  contemplated  extensions  of 
present  customers  or  the  increased  in- 
come in  prospect  from  several  smaller 
central  stations  in  growing  suburbs  that 
buy  power  from  the  Metropolitan  Elec- 
tric Company  to  resell.  Another  indus- 
trial survey  of  the  territories  supplied 
by  these  smaller  central  stations  is  to 
be  made  in  the  near  future. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Pennsylvania  Bill  to  Prohibit  Discon- 
tinuance of  Electric  Service. — The  Penn- 
sylvania Legislature  is  considering  the 
passage  of  a  bill  prohibiting  discontinu- 
ance of  electric,  gas,  water  or  other 
utility  service  by  the  utility  company 
while  a  dispute  is  in  process  of  adjust- 
ment between  consumer  and   company. 

Bond  Issue  for  New  Jersey  Utility 
Companies  Operating  Outside  the  State. 
— A  bill  has  been  introduced  in  the 
New  Jersey  Senate  to  permit  public 
utility  companies  operating  in  the  State 
to  issue  bonds  and  stocks  for  expen- 
ditures on  property  outside  of  the  State 
without  requesting  permission  from  the 
Board  of  Public  Utility  Commission- 
ers. 

Medal  to  Dr.  Alexander  Graham  Bell. 
— Before  an  audience  which  filled  Car- 
negie Hall,  New  York,  Dr.  Alexander 
Graham  Bell,  inventor  of  the  telephone, 
received  on  March  21  the  Civic  Forum 
"medal  of  honor  for  distinguished  pub- 
lic service."  This  medal  was  presented 
in  1915  to  Thomas  A.  Edison  and  in 
1914  to  Major  General  George  W.  Goet- 
hals. 

Opportunity  for  Military  Training  in 
New  York  City. — President  Sidney  E. 
Mezes  of  the  College  of  the  City  of 
New  York  writes  to  the  Electrical 
World  that  young  men  who  desire  to 
get  training  that  will  fit  them  to  com- 
mand troops  can  do  so  at  that  institu- 
tion. Five  hundred  young  men  are  now 
taking  a  military  course  during  the  day- 
time, consisting  of  five  hours  a  week  of 
practical  training,  chiefly  drill,  and 
three  hours  a  week  of  theoretical  in- 
struction. Thirty  young  men  in  the 
evening  session  wish  this  course  to  be 
repeated  after  business  hours,  and  this 
will  be  done  if  the  course  obtains  an 
additional  enrollment  of  aboat  sixty. 
Any  young  man  who  resides  in  New 
York  City  and  has  been  graduated  from 
college,  or  even  completed  the  sopho- 
more year  in  college,  will  be  admitted 
to  the  course  and  will  be  under  no  ex- 
pense. The  college  is  daily  expecting 
the  approval  of  this  work  by  the  War 
Department  and  the  recognition  of  the 
City  College  battalion  as  a  senior  unit 
of  the  Reserve  Officers'  Training  Corps, 
which  will  involve  the  detail  of  an  offi- 
cer by  the  War  Department  who  will 
go  to  the  college  as  professor  of  mili- 
tary science  and  tactics  and  have  charge 
of  the  course.  Those  who  complete  the 
course  satisfactorily,  which  they  prob- 
ably can  do  by  next  September  if  they 
elect  to  take  suitable  summer  camp 
work,  will  be  eligible  for  commissions 
in  the  Reserve  Officers'  Corps.  Those 
who  are  interested  can  obtain  full  par- 
ticulars by  writing  to  Prof.  Paul  Saurel 
at  the  City  College. 


Tower  and  Navigation  at   Niagara. — 

Brigadier  General  William  M.  Black, 
chief  of  engineers,  has  recommended 
that  the  Secretary  of  War  be  author- 
ized to  investigate  the  economic  possi- 
bility of  combining  the  development  of 
power  at  Niagara  with  facilities  for 
navigation.  A  memorandum  submitted 
by  him  to  the  Senate  Committee  on 
Foreign  Relations,  indorsed  by  Secre- 
tary Baker,  suggests  a  ship  canal. 

Purdue  University  to  Have  Engineer- 
ing Experiment  Station. — Trustees  of 
Purdue  University  have  authorized  the 
organization  of  an  engineering  experi- 
ment station.  Although  this  develop- 
ment may  not  include  a  separate  en- 
gineering experiment  station  building 
at  present,  it  means  the  organization  of 
industrial  and  scientific  research  in  the 
existing  laboratories,  and  the  publica- 
tion of  bulletins  setting  forth  the  re- 
sults of  such  work.  It  is  probable  that 
the  plans  will  include  the  employment 
of  technical  graduates  as  research  fel- 
lows to  carry  out  the  details  of  investi- 
gations, while  the  managing  board  or 
executive  committee  will  direct  such 
work   in   the  four  engineering   schools. 

Honor  Awards  for  Safety  Work. — 
President  Arthur  Williams  of  the 
American  Museum  of  Safety,  New  York, 
has  made  public  the  contents  of  the 
report  of  the  jury  of  award  covering  the 
award  of  four  of  the  five  gold  medals 
which  are  given  annually  for  note- 
worthy achievement  in  safety.  The 
jury  has  not  yet  completed  its  delib- 
erations relative  to  the  award  of  the 
E.  H.  Harriman  memorial  medals.  The 
awards  for  1916  are:  The  Anthony  N. 
Brady  memorial  medal,  awarded  to  that 
American  electric  railway  which  for  the 
year  has  done  the  most  to  conserve 
safety  and  health  of  the  public  and  its 
own  employees,  is  awarded  to  the  Con- 
necticut Company.  The  silver  replica 
is  awarded  to  S.  W.  Baldwin,  in  rec- 
ognition of  his  campaign.  The  bronze 
replica  is  awarded  to  W.  J.  Flickinger, 
secretary  to  the  president.  Honorable 
mention  goes  to  the  Pacific  Electric- 
Railway  of  Los  Angeles,  Cal.,  and  the 
Interstate  Public  Service  Company  of 
Indianapolis,  Ind.  The  Scientific  Amer- 
ican medal,  awarded  for  the  most  effi- 
cient safety  device  invented  within  a 
certain  number  of  years  and  exhibited 
at  the  museum,  is  awarded  to  the  Pull- 
man Company  for  originating  the 
"Dean"  end  frame  for  passenger  cars. 
The  Louis  Livingston  Seaman  medal, 
awarded  for  progress  and  achievement 
in  the  promotion  of  hygiene  and  the 
mitigation  of  occupational  diseases,  is 
awarded  to  the  Julius  King  Optical 
Company,  New  York,  as  a  recognition 
of  its  scientific  investigation  of  the  ef- 
fect of  colored  lenses  worn  by  workmen 
whose  eyes  are  exposed  to  the  blind- 
ing glare  of  metal  melting  and  refin- 
ing operations,  oxyacetylene  welding  and 
electric  arc  welding.  The  Travelers'  In- 
surance Company's  medal  for  the 
American  employer  who  has  attained 
great  success  in  protecting  the  lives 
and  limbs  of  workers  is  awarded  to  the 
Commonwealth  Steel  Company,  St. 
Louis,  Mo.,  for  its  safety  system,  pro- 
tective devices,  sanitary  methods  and 
fellowship  work  among  employees. 
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K'«iu\ in. ii urn    <ii    iin    Stark    Count] 
i  i« .  1 1 1.  .1 1  i  .  ague.    < In  Mi  ch  29  ■  re 
Juvenation  of  the  stark  Comity  Blectrl 
cal   League  wat    held  In  the  Courtland 
Motel,  Canton,  Ohio. 

Chicago  Section,  illuminating  Engi- 
neering Society.  Jame  R  Cravath, 
elect  rical  and  illuminating  en 

ed    the    Chicago    Section    of    the 
Illuminating    Engineering    Society    on 
March  L6.    The  subject  was  "The  Head 
light  Glare  Problem." 

Spring  Meeting  of  Electric  Power 
Club.  The  hoard  of  governors  of  t h. • 
Electric    Power  Club  haa  selected   the 

Homestead   Hotel,   Hot    Springs,  Va.,  as 

the  meeting  place  for  the  Bpring  con- 
vention, June  ii.  12,  L8  and  l  i.  C.  ll. 
Roth,  i  110  West  Adams  Street,  Chicago, 
la  secretary. 

Tort  land  (Me.)  Electrical  Contrac- 
tor- Hold  Banquet  The  retiring  man 
ager  of  the  commercial  department  of 
the  Cumberland  County  Power  »fc  Light 
Company,  (i.  T.  Fisher,  and  his  succes- 
sor, A.  C.  Jordan,  were  the  guests  of 
the  Electrical  Contractors'  Association 
of  Portland,  Me.,  at  its  second  annual 
banquet,  held  March  13. 

Milwaukee  Electrical  League. — In  an 
address  at  a  luncheon  of  the  Milwaukee 
Electrical  League,  in  the  Hotel  Gilpat- 
rick,  Milwaukee,  former  Governor  F. 
E.  McGovern  advocated  the  establishing 
of  a  market  commission  to  look  after 
the  relations  between  consumers  and 
producers,  as  the  Wisconsin  Industrial 
Commission  looks  after  relations  be- 
tween employers  and  employees. 

Joint  Meeting  of  Engineering  Socie- 
ties of  Portland,  Ore. — At  a  joint  meet- 
ing of  the  Portland  (Ore.)  sections  of 
the  A.  I.  E.  E.  and  N.  E.  L.  A.  with  the 
Oregon  Society  of  Engineers,  E.  A. 
Beals,  district  forecaster,  U.  S.  Weather 
Bureau,  Portland,  Ore.,  spoke  on 
"Weather  Forecasting."  The  meeting 
was  in  charge  of  the  Oregon  Society  of 
Engineers,  H.  L.  Vorse  chairman. 

Dielectric  Losses  in  Insulating  Ma- 
terials.— C.  E.  Skinner,  engineer  of  the 
research  division  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  addressed  a  joint 
meeting  of  the  Franklin  Institute  and 
the  Philadelphia  Section  of  the  Ameri- 
can Institute  of  Electrical  Engineers 
on  March  8  on  the  subject  "Dielectric 
Losses    in    Insulating   Materials." 

Flood  Lighting  and  Street  Lighting. 
— Flood  lighting  and  street  lighting  will 
be  discussed  at  the  April  meeting  of 
the  New  York  Section  of  the  Illuminat- 
ing Engineering  Society  scheduled  for 
the  evening  of  April  12  at  the  Engineer- 
ing Societies  Building,  29  West  Thirty- 
ninth  Street,  New  York  City.  Two  pa- 
pers will  be  presented.  R.  B.  Thompson 
of  the  Central  Hudson  Gas  &  Electric 
Company,  Newburgh,  N.  Y.,  will  de- 
scribe installations  of  urban  and  subur- 
ban street  lighting  suitable  for  small 
cities.  C.  A.  V.  Halvorson  of  the  Lynn 
(Mass.)  works  of  the  General  Electric 
Company  will  talk  on  lighting  projec- 
tors, their  development  and  uses.  The 
dinner  preceding  the  meeting  will  be 
held  at  the  Forty-second  Street  Grill, 
corner  of  Madison  Avenue. 
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Pittsburgh  Section,  Illuminating  Kn- 
gineering  Society.  Prof.  A.  .1.  Rowland 
Of  Drexel  Institute  addressed  the  Pitts- 
burgh Section  of  the  Illuminating  En- 

iring    Society    on    March    .'50.      The 
BUbject    of    his    talk    was    "Elementary 
Lighting." 
New     York     Electrical     Society. — On 

March  28  Rear  Admiral  Robert  E.  Peary 
addressed  the  New  York  Electrical  So- 
ciety on  "Air  Power  for  the  United 
States,"  Rear  Admiral  Bradley  A.  Fiske 
spoke  on  "The  Mind  of  the  Navy,"  and 
Major-General  Leonard  Wood  spoke  on 
"The  Army  of  the  United  States." 

Cleveland  Section,  A.  I.  E.  E. — Two 
very  instructive  meetings  of  the  Cleve- 
land Section  of  the  American  Institute 
of  Electrical  Engineers  were  held  dur- 
ing February  and  March.  On  Feb.  26 
H.  L.  Wallau,  electrical  engineer  of  the 
Cleveland  Electric  Illuminating  Com- 
pany, contributed  a  very  interesting 
paper  on  "The  Central  Station's  Share 
in  Industrial  Development."  On  March 
19  R.  H.  Rogers  of  the  General  Electric 
Company  gave  an  illustrated  lecture  on 
"Electric  Freight  Handling  in  Termi- 
nals." 

Electrical  Men  Hear  Army  Needs. — 
Major  George  R.  Spalding  addressed 
the  Jovian  League  of  Louisville,  Ky.,  on 
March  12  at  the  Hotel  Henry  Watter- 
son,  and  told  the  members  of  the  work 
they  could  do  in  an  electrical  way  in 
the  general  scheme  of  preparedness, 
at  the  same  time  promoting  their  own 
interests  and  the  interests  of  the  coun- 
try in  times  of  peace.  He  told  of  the 
work  electrical  engineers  are  doing  in 
the  European  armies,  and  said  that  this 
work  is  identical  with  that  done  in  times 
of  peace,  except  that  it  is  done  under 
greater  pressure  because  of  the  neces- 
sity for  haste. 

St.  Louis  Jovian  League  Meeting 
Under  Auspices  of  Wagner  Electric 
Company. — The  March  20  luncheon 
meeting  of  the  St.  Louis  Jovian  League 
of  Electrical  Interests  was  held  under 
the  auspices  of  the  Wagner  Electric  & 
Manufacturing  Company  at  the  Mer- 
cantile Club.  Walter  Robbins,  vice- 
president  of  the  Wagner  Electric,  pre- 
sided. V.  A.  Finn,  consulting  engineer 
of  the  company,  who  has  spent  twenty- 
nine  seasons  climbing  and  exploring 
the  Alps,  delivered  an  illustrated  lecture 
entitled  "Experiences  in  Climbing 
Above  the  Skyline."  At  a  meeting  of 
the  executive  committee  on  the  evening 
of  March  20  a  recommendation  to  apply 
for  a  Jovian  charter  was  approved.  Ac- 
cordingly a  committee  was  appointed  to 
draft  a  new  charter.  After  it  is  com- 
pleted the  proposal  will  be  submitted  to 
the  members  for  approval. 


Beaver  Count]  Light  Company  Sec- 
tion of  tin-  v  i:.  i..  \.    ii.  ii   sv 

wa    the  principal  speaker  at  ■  banquet 

held  under  the  au  pice    <>f  the  i: 
County  Light  Company  Section  ol   the 

N'.   K.   L.  A.  on   March  7. 

Schenectady  Meeting  of  the  A.  I.  E. 

E.      The    three    hundred    and    linn  | 

meeting  of  the  Amei  lean  Instil 
Electrical  Engineers  will  be  held  in 
Schenectady,  N.  v.,  April  18.  The  In- 
stitute headquarters  during  the  meeting 
will  be  in  the  Edit  on  Club,  60  Wa  hing 
ton  Avenue.  The  meeting  will  be  under 
the  auspice  of  the  tandard  committee. 
A  paper  on  "Tempi  >i  rectiona" 

will  be  presented  by  V.  M.  Montsinger 
of  the  General  Electric  Company,  i  o  u 

other  papers  hearing  on  allied  subjects 
Will    be    presented    for   di  They 

are  as  follows:  "Temperature  Distribu- 
tion in  Electrical  Machinery,"  by  B.  G. 
Lamme;  "Rational  Temperature  Guar- 
antees for  Large  Alternating-Current 
Generators,"  by  F.  D.  Newbury;  "In- 
ternal Temperatures  of  Alternating- 
Current  Generators,"  by  Ralph  Kelly, 
and  "Electrical  Machinery  Tests  and 
Specifications  Based  on  Modern  Stand- 
ards," by  H.  M.  Hobart. 

Public  Relations  Discussed  at  Ban- 
quet Concluding  O.  E.  L.  A.  Meeting. — 
More  than  400  persons  were  present  at 
a  banquet  which  closed  the  convention 
of  the  committee  on  new-business  co- 
operation of  the  Ohio  Electric  Light 
Association.  Charles  S.  Hall,  president 
of  the  Dayton  Jovian  League,  presided 
as  chairman,  and  D.  L.  Gaskill,  presi- 
dent of  the  Greenville  Electric  Light  & 
Power  Company,  acted  as  toastmaster. 
After-dinner  speeches  were  made  by  H. 
M.  Waite,  city  manager  of  Dayton;  W. 
W.  Freeman,  president  of  the  Union 
Gas  &  Electric  Company,  Cincinnati;  C. 
F.  Kettering,  vice-president  of  the  Do- 
mestic Engineering  Company,  and  F.  R. 
Coates,  president  of  the  Toledo  Railway 
&  Light  Company.  W.  W.  Freeman, 
speaking  on  "The  Relation  of  the 
Public  Utilities  to  the  Public,"  said  the 
relation  should  be  for  the  benefit  of 
mutual  interests.  For  example,  the 
Dayton  Power  &  Light  Company  is  not 
primarily  to  make  dollars  for  the  stock- 
holders, but  rather  to  give  the  people 
the  service  they  require.  It  is  to  the 
interest  of  the  public  that  a  public 
utility  be  prosperous,  for  if  it  be  other- 
wise, it  cannot  give  the  character  of 
service  a  community  requires.  At  the 
same  time,  he  maintained,  public 
utility  companies  should  have  an  incen- 
tive to  render  the  most  efficient  and 
valuable  public  service.  C.  F.  Ketter- 
ing, speaking  on  "Future  Applications 
of  Electricity,"  said  among  other  things 
that  future  applications  will  depend 
upon  what  the  public  demand.  The  im- 
portance of  courtesy  in  telephone  com- 
munication was  emphasized  by  F.  R. 
Coates,  who  spoke  on  "The  Public  Be 
Pleased."  Conditions  are  changing  and 
the  public  has  begun  to  view  public 
utilities  in  a  different  light.  The 
change  was  attributed  to  the  manner  in 
which  public  utilities  are  treating  the 
public.  The  speaker  quoted  ten  com- 
mandments by  which,  he  maintained, 
every  public  utility  should  be  governed. 
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George  T.  Fisher  has  resigned  from 
his  position  as  commercial  manager  of 
the  Cumberland  County  Power  &  Light 
Company,  Portland,  Me.,  to  enter  busi- 
ness in  New  York  City. 

C.  W.  Forbrich,  Western  manager  of 
the  Electrical  Review  and  Western 
Electrician  since  1908,  has  resigned  his 
position  to  enter  the  advertising  field  on 
his  own  account,  a  plan  which  he  has 
been  maturing  for  some  time.  Mr.  For- 
brich, in  point  of  service,  is  probably  the 
oldest  electrical  newspaper  advertising 
man,  having  been  in  the  business  since 
March,  1888.  He  began  as  office  boy 
with  the  Western  Electrician,  and  was 
secretary  and  treasurer  of  that  pub- 
lication for  a  number  of  years  prior  to 
its  consolidation  with  the  Electrical  Re- 
view in  1908.  Together  with  J.  H.  Bur- 
ton, he  has  formed  the  Forbrich-Burton 
Advertising  Service,  Inc.,  Monadnock 
Block,  Chicago,  the  object  of  which  will 
be  to  give  selling  co-operation,  to  place 
trade  paper  and  magazine  advertising, 
and  to   prepare   advertising  literature. 

W.  E.  Robertson  of  Buffalo,  N.  Y., 
has  been  elected  chairman  of  the  At- 
lantic Division  of  the  Electric  Supply 
Jobbers'  Association.  Mr.  Robertson 
was  born  in  South  Carolina  in  1874.  He 
entered  the  electrical  business  in  1898 
with  his  brother,  James  D.  Robertson, 
and  in  the  following  year  became  a  part- 
ner in  the  firm  of  Robertson  Electric 
Construction  Company.  While  engaged 
in  business  he  found  time  to  study  law, 
being  graduated  from  the  Buffalo  Law 
School  in  1900  with  the  degree  of  Bach- 
elor of  Laws.  He  remained,  however, 
in  the  electrical  industry,  and  is  now 
president  of  the  Republic  Electric  Com- 
pany, general  manager  of  the  Robert- 
son-Cataract Electric  Company,  and 
vice-president  and  general  manager  of 
the  Robertson  Electric  Construction 
Company.  He  has  always  been  active 
in  electrical  association  work,  and  was 
the  sixth  Jupiter  of  the  Jovian  Order. 
In  addition,  he  is  vice-president  of  the 
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Society  for  Electrical  Development,  of 
which  he  was  one  of  the  founders.  Mr. 
Robertson  has  also  taken  a  prominent 
part  in  the  civic  affairs  of  the  city  of 
Buffalo,  having  served  for  a  time  as  the 
president  of  the  Buffalo  Chamber  of 
Commerce. 


F.  H.  Mugg,  industrial  engineer  with 
the  Enid  (Okla.)  Electric  &  Gas  Com- 
pany, has  been  promoted  to  a  similar 
position  with  the  San  Diego  (Cal.)  Con- 
solidated Gas  &   Electric  Company. 

H.  L.  Draper,  for  some  time  assist- 
ant commercial  manager  of  the  Bir- 
mingham (Ala.)  Railway,  Light  & 
Power  Company,  has  been  appointed 
commercial  manager  to  succeed  H.  M. 
Kohn,  who  resigned  to  enter  business 
for  himself. 

A.  V.  S.  Lindsley,  formerly  with  the 
Syracuse  Lighting  Company,  is  now 
connected  with  the  Northern  Indiana 
Gas  &  Electric  Company  at  the  main 
office,  Hammond,  Ind.  Both  companies 
are  operated  by  the  United  Gas  Im- 
provement Company  of  Philadelphia. 

E.  R.  Treverton,  for  the  past  three 
years  a  member  of  the  editorial  staff  of 
the  Lighting  Journal,  recently  amal- 
gamated with  the  Electrical  World 
and  Electrical  Merchandising,  has 
become  connected  with  Holophone  Glass 
Company,  Inc.,  New  York  City.  Mr. 
Treverton  was  graduated  from  Lehigh 
University  in  1907.  After  getting  a 
fundamental  training  in  central  station 
work  with  the  cadet  school  in  the  Do- 
herty  organization  of  Denver,  he 
joined  the  engineering  department  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company  at  East  Pittsburgh,  de- 
signing and  engineering  for  its  various 
shops  the  first  really  scientific  industrial 
lighting  in  this  country.  From  1910  for 
three  years  he  was  with  the  illuminat- 
ing engineering  department  of  the 
Westinghouse  Lamp  Company,  later  be- 
coming chief  engineer  of  that  depart- 
ment. 

E.  Burt  Fenton,  for  the  last  two 
years  publicity  manager  of  W.  S.  Bar- 
stow  &  Company,  Inc.,  has  severed  his 
connection  with  that  organization.  Mr. 
Fenton  became  connected  with  the  Bar- 
stow  interests  through  the  Sandusky 
(O.)  Gas  &  Electric  Company,  for  which 
he  conducted  the  publicity  work  of  two 
municipal  ownership  campaigns,  and 
prepared  a  series  of  good-will  adver- 
tising articles  which  attracted  wide  at- 
tention. He  is  the  author  of  "Snug- 
gling Up  to  John  Smith,"  dealing  with 
public  relations  in  general,  and  "The 
Missing  Link,"  dealing  with  the  ques- 
tion of  municipal  ownership,  both  of 
which  were  read  before  the  annual  con- 
ventions of  the  Ohio  Electric  Light  As- 
sociation, one  in  1916  and  the  other  in 
1915.  They  attracted  considerable  fa- 
vorable attention  from  public  utility  op- 
erators throughout  the  country.  Mr. 
Fenton  was  formerly  connected  with 
newspapers  in  Pittsburgh,  Pa.,  Colum- 
bus, Toledo  and  Zanesville,  Ohio,  and 
was  for  some  years  editor  of  the  San- 
dusky Star-Journal. 


W.  S.  Mendenhall,  commercial  man- 
ager of  the  Grays  Harbor  Railway  & 
Light  Company,  Aberdeen,  Wash.,  has 
resigned  his  position  to  go  into  part- 
nership with  the  Welch-Richards  Print- 
ing &  Bookbinding  Company  of  Aber- 
deen. Mr.  Mendenhall  has  been  con- 
nected with  the  Grays  Harbor  Company 
for  seven  and  one-half  years,  having 
begun  as  stock  clerk  and  worked  his 
way  up  to  be  commercial  manager. 

Sydney  O.  Swenson  has  resigned  as  a 
member  of  the  engineering  offices  of 
Putnam  A.  Bates,  consulting  engineer, 
New  York.  Mr.  Swenson  was  assist- 
ant electrical  engineer  of  the  Detroit 
River  tunnel  electrification  from  1907 
to  1911  and  from  1911  to  1916  was  elec- 
trical engineer  of  the  Kansas  City  Ter- 
minal Railway  Company,  in  charge  of 
all  electrical  work  in  connection  with 
the  terminal  improvements  made  at 
Kansas  City.  Before  that  he  was  en- 
gaged for  two  and  one-half  years  on 
the  New  York  terminal  electrification 
of  the  New  York  Central  &  Hudson 
River  Railroad  Company.  From  1899, 
when  he  was  graduated  as  electrical 
engineer  from  the  University  of  Illinois, 
to  1905  he  was  a  member  of  the  en- 
gineering department  of  the  Common- 
wealth Edison  Company,  Chicago. 

Fred  A.  Otto,  who  has  resigned  his 
position  as  superintendent  of  the  elec- 
trical department  of  the  St.  Paul 
(Minn.)  Gas  Light  Company  and  gen- 
eral superintendent  of  the  St.  Croix 
Power  Company  to  become  general 
manager  of  the  Minnesota  Gas  &  Elec- 
tric Company  at  Albert  Lea,  Minn.,  is 
president-elect  of  the  Minnesota  Elec- 
trical Association.  Mr.  Otto  was 
graduated  from  the  University  of  Min- 
nesota with  the  class  of  1904,  and  sub- 
sequent to  that  time  took  up  apprentice- 
ship work  with  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  at  East 
Pittsburgh,  Pa.  Later  he  returned  to 
St.  Paul,  where  he  has  been  for  thir- 
teen   years    continuously    employed    by 


the  St.  Paul  Gas  Light  Company.  For 
the  last  four  years  he  has  been  secre- 
tary of  the  Minnesota  Electrical  Asso- 
ciation. He  is  a  member  of  the  Amer- 
ican Institute  of  Electrical  Engineers, 
the  American  Society  of  Mechanical  En~ 
gineers  and  the  N.  E.  L.  A. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  oj  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

mill  Supplies     Notes  on   Industrial  Activities  <in<l  Business  Methods 


EFFECT  OK  WAR  ON  MARKET 

KOR  ELECTRICAL  GOODS 

Small   Possibility  of  Any  Decrease  in  Manufacturing 

Activity    Provided    Sufficient    Labor 
Can   Be  Procured 

\  u  iik-  divergence  of  opinion  exists  concerning  the  prob 
able  effect  of  war  on  the  electrical  manufacturing  industry 

o(  tlu'  United  States.  The  opinions,  however,  arc  frankly 
admitted  to  be  but  guesses,  and  are  based  on  belief  and 
supposition  rather  than  fact.  One  thing,  however,  Beems 
certain,  and  that  one  tiling  is  that  the  factories  will  show- 
no  signs  o\'  decreased  activity  for  some  time,  provided  al- 
ways, of  course,  that  a  sufficient  amount  of  labor  can  be 
had.  Factories  arc  now  working  at  capacity,  and  sufficient 
unfilled  orders  arc  on  the  hooks  to  provide  capacity  activity 
for  practically  the  remainder  of  the  year  without  receiving 
another  order.  However,  the  government,  in  the  event  of 
war,  will  he  in  the  market  for  quantities  of  electrical  sup- 
plies, ami  will  add  to  the  already  congested  condition  of 
the  factories.  Government  orders,  of  course,  will  he  given 
preference,  and  will  he  rushed  through  the  shops  with  all 
possihle  speed.  Other  consumers  can  expect,  therefore, 
longer  deliveries  in  proportion  to  the  amount  of  factory 
space  that  will  be  taken  for  government  manufactures. 
There  are,  however,  many  new  factories,  shops,  and  addi- 
tions to  present  production  facilities  under  construction, 
the  work  on  which  will  probahly  be  rushed  to  a  more  speedy 
completion  should  the  congestion  assume  very  large  pro- 
portions. 

\  feeling  exists  that  the  country  has  practically  reached 
its  electrically  equipped  peak,  and  that  any  great  war  activ- 
ity on  the  part  of  the  United  States  would  not  necessarily 
mean  any  great  added  demand  for  motors  and  appurte- 
nances. There  is  a  feeling  that  munition  factories,  being 
about  through  with  European  contracts,  will  not  need  addi- 
tional equipment  to  take  on  work  for  the  home  government, 
that  other  factories  which  have  been  fed  by  the  munition 
factories  are  in  the  same  position,  and  that  the  motors  and 
generators  now  in  the  process  of  manufacture,  together 
with  those  in  the  hands  of  second-hand  dealers,  will  be  suf- 
ficient to  handle  the  load  placed  on  them.  There  is  no  doubt 
that  factories  are  equipped  sufficiently  to  handle  the 
demands  of  the  government,  but  it  must  not  be  lost  sight 
of  that  this  demand,  if  it  comes,  will  be  superimposed  upon 
a  demand  already  in  excess  of  manufacturing  capacity. 
Consequently  there  seems  some  ground  for  the  belief  that 
an  added  amount  of  factory  space  will  be  built,  and  that 
this  will  require  equipment.  Because  the  government  will 
have  first  call  on  production  equipment  is  no  reason  to 
believe  that  other  customers  will  have  to  wait  indefinitely. 

Wire  and  cable  manufacturers  have  sufficient  orders  on 
hand  to  keep  them  going  for  some  time,  but  there  is  a  feel- 
ing that  in  the  event  of  war  the  government  contracts  might 
be  offset  by  a  decrease  in  new  construction  and  wiring. 
There  is  excellent  ground  for  belief  that  this  might  be  the 
result  as  regards  dwelling,  church,  hotel,  theater,  office 
building  and  such  construction,  but  utility,  municipal,  mine 
and  industrial  construction  is  much  less  apt  to  be  put  off — 
in  the  case  of  the  utilities  because  of  necessity  owing  to 
increasing  load,  in  that  of  the  municipalities  because  they 
are  less  affected  by  such  conditions,  and  in  that  of  the 
other  kinds  of  construction  for  reasons  given  above. 

In  addition  to  the  manufacture  of  electrical  goods  it  must 
be  remembered  that  electrical  manufacturers  are  equipped 
to  handle  munitions  contracts.  Most  of  the  large  manu- 
facturers have  been  engaged  in  turning  out  great  quantities 
of  shells  and  guns  for  Great  Britain,  France  and  Russia. 
It    is,    therefore,   practically    certain    that    electrical    manu- 


facturers will  i><-  called  upon  to  furni  h  the  government  with 

.shells   as   soon    as    plans   arc   definitely    made.      In    fact, 

even  now  reported  that  certain  large  contrad     (<•<■  ihelli 
have  already  hern  let  to  he  fabricated  in  some  of  the  more 

important    electrical    factories. 

There  is  considerable  apprehension  regarding  labor  in  the 
event  of  active  war.    The  labor  market,  whili  than 

it  was  some  months  ago,  still  shows  a  deficit  in  the  num- 
bet  of  men  available  as  compared  with  those  needed.  Plant- 
ing time  is  coming  on  and  will  take  men  from  the  cil 
Thus,  before  recruiting  begins,  industry  finds  itself  short 
of  help,  with  an  added  demand  staling  it  in  the  lace,  for 
the  more  the  men  that  go  into  the  army  the  greater  will  be 
the  government's  needs.  Of  course,  war  will  cause  some 
readjustments.  Many  who  are  now  employed  will  find  that 
in  the  event  of  war  their  jobs  will  cease.  But  in  the  great 
factories  and  mills  are  men  trained  to  their  jobs,  and  if 
these  industries  are  to  turn  out  a  maximum  of  product 
some  provision  will  undoubtedly  have  to  be  made  whereby 
labor  in  sufficient  quantity  and  of  satisfactory  quality  shall 
be  furnished.  The  government,  it  is  known,  has  made  some 
arrangements  in  this  direction.  Should  a  large  army  leave 
the  country  there  is  no  doubt  that  women  will  enter  indus- 
tries in  greater  numbers. 

During  the  past  two  weeks  there  has  been  a  perceptible 
let-up  in  trade.  Contracts  are  being  deferred,  although  not 
in  large  quantities.  For  the  most  part,  however,  the  events 
preliminary  to  a  declaration  of  war  have  had  but  little 
effect  on  the  market.  It  is  even  probable  that  some  of  the 
noticed  slowing  up  was  due  to  other  than  war  causes,  pos- 
sibly to   seasonal  conditions. 


SHIPBUILDING  USES  QUANTITIES 

OF  ELECTRICAL  GOODS 

Government  Program  for  Construction  of  Warships 

Will  Call  for  a  Large  Volume  of  Motors, 

Generators,  Batteries,  Etc. 

At  no  other  time  in  the  history  of  the  United  States  has 
there  been  so  much  activity  in  shipbuilding  as  there  is  at 
the  present  time.  All  along  the  Atlantic  Coast  shipyards 
are  busy  and  have  more  work  than  can  be  handled.  In  the 
Northwest  the  building  of  ships  for  Pacific  service  has  been 
so  great  as  to  change  the  entire  complexion  of  the  general 
business  situation  of  that  section.  Prior  to  this  activity 
in  the  shipyards  the  Northwest  was  suffering  a  general 
business  and  financial  depression.  Owing  to  the  tremendous 
increase,  however,  in  shipbuilding,  the  lumber,  metal  and 
labor  markets  have  strengthened,  and  now  the  Northwest 
is  comparatively  prosperous. 

The  effect  of  this  activity  has  been  of  no  little  consequence 
to  the  electrical  trade.  It  has  meant  the  purchase  of  large 
quantities  of  electrical  supplies  of  practically  every  kind. 
Wire,  cable,  fittings,  lamps,  sockets,  wireless  apparatus, 
motors,  batteries,  generators  and  other  electrical  equipment 
are  finding  their  way  into  the  new  vessels  in  quantities. 

Of  greatest  importance  probably  in  the  matter  of  money 
spent  are  the  new  war  vessels  now  being  built  or  contracted 
for  by  the  government.  The  use  of  motors  for  hoisting,  re- 
frigeration and  in  some  cases  for  propulsion;  the  use  of 
electricity  for  cooking;  the  use  of  storage  batteries  par- 
ticularly for  submarines,  of  which  large  quantities  are  being 
and  will  be  built — these,  together  with  all  the  necessary 
apparatus  and  appliances  to  go  with  them,  constitute  one 
of  the  large  single  sources  for  the  sale  of  electrical  supplies. 

The  naval  program  of  the  government,  which  calls  for 
the  building  of  many  more  ships  in  a  short  time,  will  un- 
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doubtedly  mean  an  additional  demand  upon  electrical  manu- 
facturers in  this  country  for  equipment.  Manufacturers  are 
now  working  at  capacity,  but  the  government  contracts  will 
of  course  have  to  take  precedence  over  private  contracts  no 
matter  for  how  long  a  time  they  may  have  been  on  the  books 
of  the  producers. 


EXPORTS  OF  ELECTRICAL 

GOODS  ARE  FALLING  OFF 

German    Submarine    Activity    Holds    Up    Sailing    of 

a   Large   Number   of   Ships,   Causing 

Freight  Embargoes 

While  no  figures  are  yet  available,  it  is  generally  under- 
stood that  the  exports  of  electrical  goods  since  the  first  of 
February  when  the  new  U-boat  order  went  into  effect  have 
been  considerably  less  than  during  the  previous  months. 
Large  quantities  of  material  in  this  country  await  ship- 
ment abroad,  but  through  fear  of  submarines  vessels  have 
been  held  up  and  a  much  smaller  volume  of  goods  has  left 
the  ports  of  the  United  States.  The  European  trade,  of 
course,  is  the  only  one  affected  by  the  submarine  activity. 
Since  the  war  began,  however,  Europe — particularly  Eng- 
land— has  been  one  of  the  large  markets  for  American  elec- 
trical goods. 

The  congestion  of  goods  for  export  of  every  description 
at  Atlantic  ports  has  grown  to  such  proportions  that  the 
railroads  have  had  to  place  embargoes  on  goods  coming 
through  from  the  West  for  export.  This  has  caused  large 
quantities  of  goods  to  be  held  up  at  the  shops  although 
ready  for  shipment. 

Delays  are  now  so  frequent  and  of  such  long  duration 
that  some  American  manufacturers  have  found  it  necessary 
to  make  a  change  in  their  method  of  billing  foreign  custom- 
ers. Where  formerly  customers  were  billed  f.a.s.  New  York, 
cash  on  receipt  of  shipping  papers,  they  are  now  billed  f.o.b. 
factory,  cash  on  receipt  of  bill  of  lading.  In  this  way  the 
manufacturer  places  on  the  customer  the  burden  of  finan- 
cing the  goods  after  they  are  manufactured. 


THE  INTERNATIONAL 

COMMERCIAL  OUTLOOK 

Statistics  Show  Little  Likelihood  of  Industrial  War 

After  Peace  Has  Been  Declared — Loss  of 

Ships  of  Little  Consequence 

To  the  electi-ical  manufacturer  in  the  United  States  the 
commercial  outlook  for  international  trade  following  the 
war  has  a  double  significance — first,  in  the  market  for  elec- 
trical goods  abroad,  and  second,  in  the  market  in  this  coun- 
try for  electrical  goods  brought  about  by  foreign  trade. 
American  exports  have  been  larger  since  the  war  than  they 
ever  were  before  the  war,  but  it  is  equally  true  that  no  small 
part  of  the  exports  from  the  United  States  was  purchased 
for  either  direct  or  indirect  war  purposes.  To  neutral  coun- 
tries, however,  there  is  unmistakable  evidence  that  the  trade 
with  the  United  States  has  grown  considerably.  Further- 
more, it  is  undoubtedly  true  that  the  exports  of  goods  hav- 
ing no  connection  with  the  war  to  Europe  have  also  in- 
creased. The  question  has  naturally  arisen,  therefore,  as 
to  whether  American  manufacturers  will  maintain  the  posi- 
tion in  the  foreign  market  now  held  and  also  in  what  con- 
dition the  foreign  market  will  be,  first,  to  buy  and,  second, 
to  produce  goods. 

That  Europe  will  need  goods  there  is  no  doubt.  Goods 
will  be  needed  not  only  for  the  rehabilitation  of  devastated 
areas  but  also  for  the  regular  commercial  peaceful  pursuits. 
There  seems  little  reason  to  believe  that  nations  now  at 
war  with  each  other  will  prolong  the  struggle  after  peace 
has  been  declared  into  an  industrial  war.  Statistics  show 
that  after  all  great  struggles  trade  between  the  warring 
nations  was  greater  than  before  the  struggle.  Furthermore, 
there  is  no  good  reason  to  believe  that  European  buyers  are 
going  to  buy  anywhere  but  in  the  most  favorable  markets. 
Price,  quality,  delivery,  etc.,  are  the  factors  which  will  in- 


fluence trade  after  the  war  just  as  they  did  before  the  war. 
It  is  evident,  therefore,  that  there  is  little  occasion  for 
American  manufacturers  to  believe  that  after  the  war  Ger- 
man markets  will  be  closed  to  English  and  French  goods 
and  that  English,  French  and  Russian  markets  will  be  closed 
to  German  and  Austrian  uoods. 

Furthermore,  statistics  show  that  so  far  as  labor  is  con- 
cerned Europe  is  in  a  better  position  to-day,  and  will  be 
after  the  war,  to  make  progress  industrially  than  before  the 
war.  The  net  increase  in  male  population  of  the  countries 
now  at  war  is  greater  than  the  number  of  males  killed  or 
maimed  to  an  extent  to  be  unfit  for  industrialism.  This  is 
in  addition  to  the  number  of  women  who  will  undoubtedly 
seek  to  retain  employment  in  industrial  establishments  after 
the  war  and  in  addition  to  the  great  developments  in  manu- 
facture which  have  been  brought  about  in  Europe  since  the 
war  began. 

There  is  little  likelihood  that  the  destruction  of  vessels 
will  in  any  way  curtail  foreign  trade  after  the  war  is  over, 
for  according  to  the  latest  estimate  only  about  10  per  cent 
of  the  world's  tonnage  has  been  destroyed  so  far,  while  the 
production  of  new  ships  in  the  meantime  has  been  fully 
half  as  much  as  the  tonnage  of  those  destroyed,  so  that  the 
net  loss  it  may  be  assumed  is  not  more  than  5  per  cent. 
With  this  loss  distributed  all  over  the  world,  it  is  not  likely 
to  prove  of  much  account  in  post-war  trade. 


THE  COPPER  MARKET 

MUCH  EASIER  IN  TONE 

Weather    Conditions    Accountable    for    Much    Freer 

Offering  at   Slightly  Lower  Prices 

Than  Last  Week 

During  the  last  week  the  tone  of  the  copper  market  has 
become  much  easier,  and  offerings  are  being  made  much 
more  freely.  The  warm  spring  weather  has  probably  been 
the  influencing  factor.  Many  large  buyers  are  now  willing 
to  release  a  part  of  their  stocks  with  the  feeling  that  de- 
liveries are  getting  better,  and  that  better  weather  will 
bring  better  transportation  facilities  and  better  mining 
conditions.  The  stocks  now  being  offered  are  those  that 
were  kept  for  emergency  or  reserve  purposes. 

Prices  are  down  a  cent  or  so,  but  should  any  active  buying 
develop  they  will  probably  take  a  sharp  rise.  The  sale 
by  producers  of  45,000,000  lb.  of  copper  to  the  government 
at  around  16  2/3  cents  is  not  expected  to  have  much,  if 
any,  effect  on  the  market  because  of  the  small  amount  in 
proportion  to  the  total  tonnage  produced.  There  is,  how- 
ever, a  distinct  feeling  that  copper  producers  will  exert 
whatever  influence  they  have  to  prevent  any  great  rise  in 
the  price  of  copper,  because  of  the  scandal  that  would  un- 
doubtedly arise. 

Prices  quoted  on  Tuesday  of  this  week  for  electrolytic 
were  as  follows:  March,  34.75  cents;  April,  34.5  cents; 
second  quarter,  34  cents;  third  quarter,  30.5  cents;  and  fourth 
quarter,  29.5  cents. 


NEW    YORK    METAL   MARKET    PRICES 

, — March  20 — v  , — March  27 — > 

s  'lling-  Prices  Selling  Prices 

Bid      Asked  Bid      Asked 

Copper                                                         £        s     d  £        s     d 

London,    standard   spot    136      0      0  136      0      0 

I 'rime    Lake    35.00  to  35. 50f  35.00  to  35. 50f 

Electrolytic    35.50  to  36.00f  34.50  to  35. Off 

Casting    31.25  to  31.75f  31.25  to  31.50t 

Copper  wire  base 40.00  to  42.00t  39.00  to  41.00t 

Lead     9  00  9.00 

Nickel    50.00  50.00 

Sheet    Zinc,    f.O.b.    smelter 21.00  21.00 

Spelter,    spot     10. 55  to  10.80  10.80  to  10.02  '  . 

Tin.  straits 55.50  56.00 

Aluminum,  98  to  99  per  cent.  .       ..54  00  to  56  00  55.00  to  57  00 

OLD    METALS 

Heavj    copper  and   wire 28.50  to  29. 50t  29.00  to  30.00 

Brass,  heavy    17.50  to  ls.OOf  17.00  to  17.50 

Brass,  light    14.25  to  14.50f  13.00  to  13.50 

Lead,  heavy   7.75  to    8.00t  7.25  to    7.50 

Zinc,  scrap   7.50  to    7.75f  7.50  to    7.75 

f  Nominal. 
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NEW   APPARATUS   AND   APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

(  sed  in  the  Electrical  Field 


Electric  Hand  Lantern 

An  alkaline  storage  battery  la  em- 
ployed to  operate  the  electric  hand 
lantern  Bhown  in  the  accompanying  il- 
lustration.    The   bulb   support    is   de- 


Of  ■  metal   plug  cap.      The  spiral   Spring 

supports  the  cord  and  prevents  i  harp 

•"•nil-:    or    kinks   whirl)    usually    occur    in 

the  cord  near  the  plug.  ,\  composition 
plug  bar  is  provided  as  an  ancle,,    i,,, 

the  curd.  Slotted  contact  springs  are 
used  to  give  four-point  contact.    Am 

improvement  which  this  company  an- 
nounces is  the  thumh  rest.  Placing  the 
thumb  on  this  rest  at  intervals  during 
jroning  relieves  the  wrist  and  makes 
ironing  easier,   it   is  claimed. 


»»*ngements    n    Is    possible    to    magi 

'.•>lly   any   requirement   ma< 

!     practice,     and     the     number     of 

required    in    stock    has    been    re- 
duced from  three  to  one  and  the  invest. 

""'"'    l"»1'     even  to  one      The  parts  are 
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PORTABLE     ELECTRIC     SAFETY     LANTERN 

signed  so  that  if  the  lens  is  broken  the 
lamp  bulb  will  be  knocked  off  its  sup- 
ports and  the  circuit  broken  before 
the  filament  can  be  exposed,  thus  pre- 
venting an  explosion  in  case  the  lamp 
is  being  used  where  inflammable  gases 
exist.  The  glass  which  is  used  is  very 
thick  and  is  annealed  so  that  it  cannot 
be  easily  broken.  Enough  electrolyte 
can  be  prepared  from  1  lb.  of  the  bat- 
tery compound  to  operate  one  lantern 
constantly  for  four  months.  Soft 
rubber  cover  gaskets  are  used,  which, 
while  permitting  the  gases  to  escape, 
prevent  the  leakage  of  solution,  should 
the  lantern  be  overturned.  The  lamp 
is  made  by  the  Portable  Electric  Safety 
Light  Company,  10  Johnson  Street, 
Newark,  N.  J. 


Electric    Lighting    Plant 

The  Main  Electric  Manufacturing 
Company  of  Pittsburgh,  Pa.,  has 
brought  out  a  new25-lamp  electric  light- 
ing outfit  which  includes  a  gasoline- 
engine  operated  flywheel-type  gen- 
erator rated  at  40  volts  and  15  amp.. 


FIVE    MOGUL    SOCKET    BODIES    INTER- 
CHANGEABLE   WITH     NINE    CAPS 

packed  with  five  bodies  and  ten  caps  to 
the  carton.  Standard  packages  contain 
fifty  units  in  all  cases. 


Low- Voltage  Gas-Filled 
Lamps 

The  Lux  Manufacturing  Company  of 
Hoboken,  N.  J.,  has  recently  developed 
27  to  32-volt  gas-filled  lamps,  which  it 
is  manufacturing  in  25,  50,  75,  100,  150 
and  200-watt  sizes.  The  maker  states 
that  tests  show  these  lamps  are  very 
sturdy  and  have  high  efficiency.  It  is 
said  that  a  number  of  railroads  are 
considering  equipping  coaches  with  this 
type  of  lamp. 


Plug  for  Electric  Iron 

A  hinged  cord-protector  switch  plug 
which,  the  manufacturer  claims,  pre- 
vents cord  breakage  has  been  developed 


24-LAMP  ELECTRIC   LIGHTING  OUTFIT 

a  thick-plate  battery  rated  at  40  amp.- 
hr.  and  a  switchboard  equipped  with  a 
voltmeter,  ammeter,  automatic  cut- 
out, field-regulating  rheostat,  pilot 
lamp,  etc.  Both  magneto  and  battery 
ignition  are  furnished  for  the  engine. 
Extra  heavy  flywheels  with  crown 
faces  are  employed  to  permit  using 
belt  drive.  One  feature,  to  which  at- 
tention is  called  by  the  manufacturer, 
is  the  use  of  an  inclosed  intake  valve 
which  permits  this  type  of  engine  to 
pass  fire  underwriters'  inspection. 


Lightning   Arresters    for 
Transmission  Lines 

Two  lightning  arresters  of  the  Burke 
series  horn-gap  type  using  a  triangle 
choke  coil  have  been  placed  on  the 
market  by  the  Railway  &  Industrial 
Engineering  Company  of  Pittsburgh, 
Pa.  The  arrester  shown  in  the  accom- 
panying illustration  is  intended  for  use 


CORD-PROTECTOR    SWITCH     PLUG    AND 
THUMB-REST     FOR     IRONS 

by  the  Hotpoint  Electric  Heating  Com- 
pany of  Ontario,  Cal.  The  cord  passes 
through  a  double  spiral  spring,  the  end 
of  which  is  securely  fastened  to  a  slide 
hinge  joint  provided  on  the  upper  part 


Interchangeable  Mogul 
Sockets 

The  Arrow  Electric  Company  has  de- 
veloped a  complete  line  of  porcelain 
mogul  sockets,  made  up  of  interchange- 
able units,  including  five  bodies  and 
nine  caps.  All  screw  hole  spacings  are 
the  same  (1  5/16  in.),  and  all  attaching 
screws  are  the  same  length  and  size 
(11/16  by  10/32  in.).  The  attaching 
screws  have  pointed  ends,  which  facili- 
tate assembling.  The  fourteen  inter- 
changeable parts  make  possible  forty- 
five  different  combinations,  which  cover 
all  the  present  types  assembled  and  a 
number  of  additional  types.    With  these 


ARRESTER     FOR     USE     ON     TRANSMISSION 
SYSTEMS  WHERE  HIGH-CAPACITY 

SURGES    ARE    EXPERIENCED 

on  transmission  systems  where  large- 
magnitude  surges  occur.  A  reactance 
coil  connected  in  series  with  a  Koppat 
resistance  is  provided  in  the  ground 
circuit.     An  auxiliary  gap  shunts  both 
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the  reactance  coil  and  the  resistance, 
thus  giving  a  straight  path  to  ground 
for  surges  that  cannot  be  discharged 
quickly  enough  through  the  reactance 
coil  and  resistance.  The  reactance  coil 
aids  in  limiting  the  rush  of  power  to 
ground  or  between  phases  in  case  two 
or  more  arresters  discharge  at  the 
same  time,  and  also  relieves  the  re- 
sistance of  the  heavy  duty  by  smooth- 
ing out  the  surge  before  it  reaches  the 
resistance.  It  is  claimed  by  the  manu- 
facturers that  abnormal  surges  can  be 
instantly  and  effectively  relieved  from 
the  line  without  causing  any  noticeable 
disturbance  of  the  transmission  system. 
The  other  arrester  which  was  re- 
cently developed  contains  a  resistance 
that  is  shunted  by  an  auxiliary  horn 
gap  connected  direct  to  ground.  When 
a  discharge  occurs  across  the  auxiliary 
gap,  the  arc  breaks  almost  instantly, 
thus  inserting  the  resistance  in  the 
ground  circuit  in  series  with  the  power 
arc  which  is  broken  by  the  main  horn 
gap. 


Outlet-Box  Receptacle 

Harvey  Hubbell,  Inc.,  of  Bridgeport, 
Conn.,  has  redesigned  its  No.  6103  out- 
let-box receptacle,  incorporating  a  sub- 
base  which  is  intended  to  protect  the 
wires  from  contact  with  the  box  or 
fitting.  Since  the  wire  passages  are 
free  from  sharp  edges  or  corners,  wear 
on  the  wire  covering  and  the  possibility 
of  accidental  short-circuits  through  the 
contact  of  exposed  wire  with  the  fitting 
are  minimized.  The  receptacle  is  de- 
signed for  cover  mounting,  the  cover 
being  securely  attached  between  the 
upper  and  center  porcelain  by  a  single 
center  screw.  A  leather  gasket  is  fur- 
nished between  the  two  pieces  of  por- 
celain to  allow  for  variations  in  separa- 
tion and  assure  the  rigidity  of  the 
cover.  The  slots  are  of  the  standard 
1-T  type  with  which  all  Hubbell  10-amp. 
caps  and  lamp  receptacles  are  inter- 
changeable. 


Washing  and  Wringing 
Machines 

The  Brokaw-Eden  Manufacturing 
Company  of  Alton,  111.,  has  developed 
an  electric  washing  and  wringing  ma- 
chine which  has  the  following  features: 
The  machine  has  an  automatic  stop 
button,  which  when  pressed  stops  the 
cylinder  in  the  correct  position  for 
opening.  A  slight  pull  on  the  button 
starts  the  cylinder.  Every  moving 
part  of  the  machine  is  covered,  thereby 
preventing  accidents  and  making  it  im- 
possible for  clothing  to  catch  on  any 
moving  parts.  When  the  cylinder  doors 
are  open  they  engage  with  the  sides 
of  the  tub  in  such  a  manner  as  to  pre- 
vent the  clothes  from  dropping  down 
under  the  cylinder.  Another  feature  of 
construction  is  a  window  with  a  cross 
bar  to  indicate  the  proper  water  level. 
The  machine  also  has  a  wringer  con- 
trol lever,  sanitary  all-zinc  cylinder 
that  reverses  automatically,  and  a 
quick-acting  drain  cock.  A  1/6  hp. 
Robbins  &  Meyers  motor  with  auto- 
matic release  is  used. 


Immersion  Heater 

The  heating  unit  of  the  immersion 
heater  shown  in  the  accompanying  illus- 
tration is  permanently  embedded  in 
cement  under  heavy  pressure,  the  use  of 
mica  being  entirely  avoided.  The  heater 
is  neat  in  appearance,  has  a  round  3-in. 
base  and  weighs  11  oz.  with  plug  and 
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DISK-BASE    IMMERSION     HEATER 

cord.  The  handle  is  always  cool,  it  is 
claimed.  Each  heater  is  equipped  with 
a  6-ft.  detachable  cord  and  two-piece 
connection  plug.  The  Sterling  Corpora- 
tion of  Cleveland,  Ohio,  is  the  manu- 
facturer of  this  heater. 


Non-Adjustable  Floor  Box 

Shown  herewith  is  a  non-adjustable 
floor  box  which  the  manufacturer 
claims  can  be  installed,  inspected  and 
repaired  with  very  little  labor  expense. 


NON-ADJUSTABLE    FLOOR    BOX    WITH    RE- 
CEPTACLE    AND     PLUG 

The  box  is  made  by  W.  R.  Ostrander  & 
Company  of  New  York  City.  With  this 
box  it  is  possible  to  make  a  neat  job, 
since  it  is  only  necessary  to  slit  the 
seam  of  the  carpet  or  rug  to  receive 
nozzle  of  the  box.  When  the  box  is  to 
be  set  in  the  floor,  a  hole  can  be 
counterbored  therein  with  an  ordinary 
expansion  bit  to  accommodate  the  floor 
plate  and  another  smaller  hole  bored 
through  the  flooring  to  receive  the  body 
of  the  box.  By  inserting  the  box  with 
the  floor  plate  removed  screws  can  be 
driven  horizontally  through  the  iron 
body  of  the  box  into  the  surrounding 
boards.  Thus  any  strains  on  the  box 
will  be  carried  by  the  body  and  not  by 
the  floor  plate.  The  box  is  2%  in.  in 
diameter,  has  four  outlets,  and  is 
drilled  and  tapped  for  %-in.  conduit. 
There  are  two  outlets  at  the  side  and 
two  at  the  bottom. 


Sewing-Machine  Lamp 

Adjustable  lighting  fixtures  that  per- 
mit applying  light  directly  on  work 
which  is  being  done  on  sewing  machines 
have  been  brought  out  by  the  Keith 
Manufacturing    Company    of    Clinton, 


LIGHTING      FIXTURE      USED      ON      SEWING 
MACHINE 

N.  Y.  The  lamp  can  be  placed  in- 
stantly in  any  desired  position  or  as 
quickly  moved  out  of  the  way.  It  is 
claimed  that  by  the  use  of  these  fix- 
tures the  efficiency  of  the  operator 
can  be  increased  and  that  the  eyesight 
troubles  which  are  so  often  caused  by 
poor  lighting  can  be  very  greatly  mini- 
mized. 


Street-Lighting  Units 

An  artistic  street-lighting  fixture 
which  contains  a  prismatic  reflector 
for  collecting  the  rays  which  extend 
above  a  horizontal  plane  through  the 
lamp  and  re-directing  them  slightly 
downward  to  illuminate  the  street  sur- 
faces has  been  developed  by  the  General 
Electric  Company  of  Schenectady,  N.  Y. 
The  poles  should  be  arranged  alter- 
nately on  opposite  sides  of  the  street. 
The  light  from  each  unit  is  thrown  to- 
ward the  next,  so  that  there  is  increased 
illumination  of  the  roadway  and  side- 
walk. In  the  accompanying  illustra- 
tion are  curves  showing  the  average 
amount  of  light  distributed  at  any  point 
between  light  sources.  For  comparison 
data  were  plotted  for  a  series  of  the 
new-type  units  and  an  equal  number  of 
the  old  round-globe  type.  The  units  of 
light  and  distance  are  represented  by 
horizontal  and  vertical  lines  respec- 
tively.    The  former  read   upward.     It 


ILLUMINATION    AT    DIFFERENT    DISTANCES 

may  be  noticed  that  the  solid  line  repre- 
senting the  lighting  power  of  the  new 
units  is  above  the  other  almost  through- 
out its  length,  thus  indicating  the 
greater  illumination  at  various  dis- 
tances. 
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THE  CRESCENT  INSULATED  WIRE  & 
CABLE  COMPANY.  Trenton,  N.  J.,  with 
ii  240  w  esl  Flftj  -fifth  Street, 
\.  w  York,  haa  Increased  us  capital  from 
di  expansion.  General 
(•  Edward  Murray  is  president  and  E.  T. 
Phillips  secretary. 

THE  METROPOLITAN  ELECTRICAL 
SUPPLY  COMPANY,  now  al  76  W.  si 
Thirty-sixth  Street,  New  York  City,  an- 
i  s  that  about  April  l  it  will  occupj  Its 
new  quarters  at  L24-S6  West  Thirty-sixth 
Street  The  companj  has  built  special 
show  looms  for  the  display  of  lighting  iix- 
tures 

EDWIN  G  HATCH,  consulting  engineer, 
New  York  City,  is  arranging  to  have  a  large 
quantity  of  nickel-steel  turbine  buckets 
manufactured  in  this  countrj  for  the  South 
African  plant  of  the  Victoria  Kails  tV  Trans- 
vaal Power  Company,  Ltd.  These  buckets 
originally  supplied  by  the  Allgemeine 
Elektricitats  Gesellschaft   of  Germany. 

BARBER  -JAMES  -  DWINNELL  ELEC- 
TRIC ^  MANUFACTURING  COMPANY 
will  maintain  offices  both  at  Topeka,  Kan., 
whore  the  company's  new-  factory  is  situ- 
ated, and  at  the  old  address,  600  East  Fif- 
teenth Street.  Kansas  City,  Mo.  Sales  force 
will  be  kept  at  Kansas  City  and  a  Stock  Of 
apparatus  and  supplies  carried  at  that  place. 

THK  WESTINGHOUSE  LAMP  COM- 
PANY has  elosed  its  option  on  a  factory 
site  in  Milwaukee.  Wis.,  which  it  has  occu- 
pied under  lease  from  Nathan  Pereles.  Jr., 
since  1914.  The  plant  has  an  output  of 
around  1,000,000  lamps  per  month.  Four 
hundred  men  are  employed.  The  company, 
it  is  understood,  is  planning  the  erection 
of    a    bi^r    addition. 

THE  COMBUSTION  ENGINEERING 
CORPORATION  announces  that  Walter  H. 
Wood,  mechanical  engineer,  has  become  as- 
sociated with  its  staff  of  combustion  experts 
as  engineer  of  tests  and  research.  G.  E. 
Learnard,  vice-president  and  general  man- 
ager of  the  company,  states  that  ovei 
l.r>00,000  hp.  is  now  being  developed  with 
its  type  "E"  stokers,  in  addition  to  which 
considerably  over  ."iOO.OOO  hp.  of  its  Coxe 
stokers  for  anthracite  coal  is  in  use. 

THE  FRANK  H.  STEWART  K1.KCTR1C 
COMPANT,  Philadelphia,  l'a.,  has  made 
some  ehanges  in  its  board  of  directors.  The 
directors  now  are  Frank  H.  Stewart,  presi- 
dent; W.  Burnett  Stewart,  vice-president; 
Frank  E.  Hacker,  secretary;  Lewis  M. 
Creighton,  treasurer:  William  T.  Walker. 
genera]  manager:  Samuel  Bordman,  sales 
manager;  .1.  Bayard  Kelley,  George  H.  Car- 
nail,  C.  Bertran  Vanderslice,  r.  Elmer  Bar- 
Raymond  J.  Courtenay  and  Edward 
D    Saint. 

11.  W.  EVES,  who  for  the  last  two  years 
has  been  assistant  manager  of  the  Chicago 
Office  of  the  Hamilton-Beach  Manufacturing 
Company  and  secretary  of  the  Consolidated 
Manufacturers'  Company,  has  resigned  to 
become  Chicago  manager  of  the  Arnold 
Electric  Company  of  Racine,  Wis.  In  his 
new  quarters  at  923  Marquette  Building 
Mr.  Eves  will  also  handle  the  account  of 
the  Electric  Controller  Company  of  Indian- 
apolis and  the  Sterling  Corporation  of 
Cleveland. 

W.  S.  RUGG,  formerly  district  manager 
of  the  New  York  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  has 
been  appointed  successor  to  Charles  S. 
Cook  as  manager  of  the  railway  department 
of  the  company,  with  headquarters  at  East 
Pittsburgh,  Pa.  E.  D.  Kilburn,  manager  of 
the    power    department    of    the    company's 
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New  Incorporations 


THE     CARL      ELECTRIC     CONSTRUC- 

Th  IN   c<  »M  i  'AN  Y   oi    Akron,  <  >hlo,   ha 
Incorporated    with   a    capita]   stock   of    J10,- 

000  bj    '  leorge   i !    I  larle 

THE  ELECTRIC  EQUIPMENT  COM- 
PANY "i  Na  hville,  Tenn.,  has  been  Incor- 
porated  \\  nh   a   cap  tal  sin  I  by 

.1.  T.   Shannon,  J.   li    Conn  and  otherB. 

THE  MANCHESTER  (TENN.)  ELEC- 
TRIC LIGHT  &  POWER  COMPANY  has 
been  chartered  with  a  capital  stock  of 
$5,000  bj  T  H.  Webb,  .1  B.  Wail  and 
others. 

WALKER  Ti  >u  NSHIP  ELECTRIC  C(  >M- 
PANY  of  Bellefonte,    l'a.,  has  be 
a  charter.   \  pltal  stock  of  $5,000,  to 

operate   in   Juniata   County.     A.    J.    Mussi 
arfield,    Pa.,    is   treasurer. 

THE  MTLFl  »RD  TOWNSHIP  ELECTRK 
( 'i  i.\i  PAN  V    of    Bellefonte,     Pa.,     has 

red,  with  a  capital  stock  of  $5,000,  to 
operate  In  Juniata  County.  A.  J.  Musser 
oi    Clearfield,    Pa.,    is   treasurer. 

THE       THOMPSONTOWN       ELECTRIC 
Company   of    Bellefonte,    Pa.,   has   been    in- 
corporated,   with    a    capital    stock    of 
to  operate  in   .Juniata   County.     A.   J.    Mus- 
ser Of  Clearfield,    Pa.,   is  treasurer. 

THE  DELAWARE  TOWNSHIP  ELEC- 
TRIC Company  of  Bellefonte,  Pa.,  has 
been  incorporated,  with  a  capital  stock  of 
$5,000,  to  operate  in  Juniata  County.  A.  .1. 
Musser  of   Clearfield   is   treasurer. 

THE  MILLER  TOWNSHIP  ELECTRIC 
COMPANY  Of  Bellefonte,  Pa.,  has  been 
granted  a  charter  with  a  capital  stock  of 
$o,000  to  supply  electricity  in  Perry  County. 
A.   ,J.   Musser  of  Clearfield,    Pa.,   is  treasurer. 

LAWTON  &  .MONK.  INC.,  of  Syracuse. 
N.  Y\,  have  filed  articles  of  incorporation 
with  a  capital  stock  of  $25,000  to  deal  in 
auto  batteries,  electrical  auto  supplies,  etc. 
The  incorporators  are  :  L.  S.  Chapman,  W. 
G.  Monk  and  E.  H.  Lawton  of  Syracuse. 
N.   Y. 

THE  TIP-TOP  LIGHTING  FIXTURE 
COMPANY    of    Brooklyn.     N.     V..    has    been 

incorporated  with  a   capita]  stock  of  $5,1 

to  manufacture  and  deal  in  electric-lighting 
fixtures,  etc.,  by  P.  G.  Widockler,  H.  Hoff- 
man and  L.  Sandak,  535  Graham  Avenue, 
Brooklyn,  N.  Y. 

THE  LEISURE  ELECTRIC  COMPANY  of 
Elwood,  Ind.,  has  been  incorporated,  with 
a  capital  stock  of  $10,000,  to  supply  elec- 
tricity to  the  farmers  in  Duckcreek  Town- 
ship. The  incorporators  are:  B.  F.  Leis- 
ure. O.  E.  Leisure,  I.  W.  Carr,  Harry  Sells, 

1  >.    Wordwell  and  Arthur  R.  Hiatt. 

PIERCE  &  SKOGMARK,  INC.,  have  filed 
articles  of  incorporation  with  a  capital 
stock  of  $50,000  to  do  a  general  consulting 
engineering  business,  electricians,  contrac- 
tors, chemists,  etc.  The  incorporators  are  : 
C.  U.  North.  N.  Skogmark  and  F.  E.  Pierce, 
35  Nassau  Street,    New   York,   N.  Y. 

THE  CONSUMERS'  LIGHT  &  POWER 
COMPANY*  of  Kingling.  Ol-la.,  has  been  in- 
corporated with  a  capital  stock  of  $1.000.0oo 
for  the  purpose  of  acquiring  electric  and 
gas  plants  and  ice  factories  in  that  vicinity. 
William  H.  Baehr  of  Chicago.  111.,  and 
others  are  interested  in  the  company. 

THE  KRICK  ELECTRIC  COMPANY  of 
Sinking  Spring,  Pa.,  has  been  granted  a 
charter,  with  a  capital  stock  of  $10,000,  to 
supply  electricity  for  lamps,  heaters  and 
motors  in  Spring  Township.  The  incor- 
porators are:  William  F.  Krick,  Dr.  H.  S. 
Dissler  of  Denver,  and  George  J.  Root  of 
Reams  town. 

THOMPSON  &  BINGER,  of  New  York, 
N.  Y..  have  filed  articles  of  incorporation, 
with    a    capital    stock    of    $250,000,    to    do    a 
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MILWA1  KEE  ELECTRK  I  CR  VNE  at 
MANI  h'ACTURING  COMPANY  oi  Mil- 
brook,  N.  V,  ha  been  Incorporated  by  A. 
rden  Streel  ;  G  F  Jebbett 
120  Sherman  Avenue,  New  York  CH 
!•       ii      i  lutcborn,     '•  C  i     SI      J<  - 

Tb.-   company   in   capltaU 

i/.ed     al      (335,000     and      pinposis     to     manu- 
facture eleel rlcal  macliliu  rj   and  appl 
■  led  ric    era  mlninl 

.  etc. 

THE  RAPID  CONTROLLER  CORPORA! 

Tlo\  of  New  York,  N.  Y.  has  been  Incon 
poi  at.  <i   with  a  capll  I    ?  I  20,000  to 

do  a  genera]  mechanical  engineering  btufl 
n  deal  In  elevator  dispatcher  '  time  rsi 
cording  machines,  clocks,  etc;  alao  an  elaoi 
trlcal  engineering  business,  dealing  In  ap- 
paratus for  radio-actlvltj 

re.     p.    Cooksey,    126    Bast    Twenty- 
fourth  Street,   New   York  City;  .)    I 
122    li  t,    Brooklyn,    N     Y..   and    I,. 

p. id,  808  St  Nicholas  Avenue,  New  York 
I  It3 


SOCKETS.  -The  Arrow  Electric  Compana 
ol   Hartford,  Conn.,  is  distributing  a  leaflet 

descriptive  of  its  Arrow  E  interchangeable 
Mogul   socl 

WASHING  MACHINE.  -The  Easiest  Way 
Manufacturing  Company  of  Sandusky,  Ohio, 
is  distributing  a  folder  descriptive  ol  its 
"Easiest  Way  Home  Washer." 

CONDULETS. — The  Crouse-Hinds  Com- 
pany of  Syracuse,  N.  Y.,  is  distributing 
bulletin  No.  1000  D,  descriptive  of  its  safety- 
first  ironclad  switch  condulets. 

METAL  COATING  MATERIALS.— Hesa 
.v-  Son  of  Philadelphia,  Pa.,  are  distributing 
a  bulletin  descriptive  of  their  "Epicassit" 
for   tin,    lead   and   zinc   coatings. 

LIGHTING  FIXTURES.— The  Keith  Man- 
ufacturing Company  of  Clinton,  N.  Y.,  is 
distributing  a  leaflet  descriptive  of  its  ad- 
justable light  fixtures  for  sewing  machines. 

STORAGE  BATTERIES.— The  Electric 
Storage  Battery  Company  of  Philadelphia, 
Pa.,  is  distributing  bulletin  No.  164,  descrip- 
tive of  its  storage  batteries  for  stationary 
and  semi-portable  types  for  railway  signal 
service. 

FANS. — The  Sprague  Electric  Works  ol 
the  General  Electric  Company,  New  York 
City,  is  distributing  a  bulletin  descriptive 
of  its  direct-current  and  alternating-cur- 
rent   fans. 

REFLECTORS. — The  National  X-Ray 
Reflector  Company  of  Chicago,  111.,  is  dis- 
tributing a  bulletin  descriptive  of  its  re- 
flectors. The  title  of  this  bulletin  is  "The 
Magnets  of  Trade." 

MOTORS.— The  Sprague  Electric  Works 
of  the  General  Electric  Company  of  New 
York  City  is  distributing  bulletin  No.  41514. 
descriptive  of  its  varying-speed  single- 
phase   motors,    type   BSS. 

WIRING  APPLIANCES.— The  Trumbull 
Electric  Manufacturing  Company  of  Plain- 
ville,  Conn.,  is  distributing  a  leaflet  descrip- 
tive of  its  attachment  plug,  flush  receptacle 
and  side  outlet  current  taps. 

TANK  BLOCK.— The  Laclede-Christy 
Clay  Products  Company  of  St.  Louis,  Mo., 
is  distributing  a  small  card  for  wall  mount- 
in  g  with  the  words,  "The  War  'Tank'  Has 
Nothing  on  the  Glass  Tank  in  Efficiency." 

METAL  MOLDING.— The  National  Metal 
Molding  Company  of  Pittsburgh,  Pa.,  is 
distributing  bulletin  No.  151,  descriptive 
of  its  non-metallic  flexible  conduit;  bulle- 
tin No.  350.  descriptive  of  its  locknuts  and 
bushings,  and  bulletin  No.  50,  descriptive 
of    its    rigid    steel    conduit. 

SEW-MOTOR — The  Westinghouse  Elec- 
tric &  Manufacturing  Company  of  East 
Pittsburgh,  Pa.,  is  distributing  its  cam- 
paign book  (Small  Motors  No.  27)  printed 
in  two  colors,  which  includes  a  complete 
description  of  all  dealers'  helps  for  its  sew- 
motor.  Included  with  the  book  is  a  requi- 
sition post  card  on  which  to  order  the  vaL 
ous  sales  helps. 
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New  England  States 

NKWPORT,  VT- Work  will  soon  begin 
by  the  Newport  Electric  Light  Company 
on  the  construction  of  a  masonry  dam.  600 
ft.  long  and  20  tt.  hign,  near  Arnold's  Mills, 
to  cost  approximately  $40,000.  Al.nut  L000 
hp.    will    be   developed. 

BARNSTABLE,  MASS.— Bids  will  be  re- 
ceived by  the  Commissioners  of  Barnstable 
County,  Barnstable,  Mass.,  until  April  :i  for 
heating,  electric  wiring,  pumping  and  water 
storage,  refrigerating  apparatus,  plumbing 
and  sewage  disposal  for  the  County  of 
Barnstable  Infirmary  buildings  in  the  vil- 
lage of  Pocasset,  town  of  Bourne.  Separate 
bids  to  be  submitted  on  each  division  of  the 
work.  Plans  and  specifications  are  on  file 
in  the  office  of  James  Purdon,  architect,  8 
Beacon  Street,  Boston,  Mass. 

BEVERLY,  MASS.— The  Beverly  Gas  & 
Electric  Company  has  applied  to  the  City 
Council  for  permission  to  place  and  main- 
tain wires  and  underground  conduits  in 
Hale   and    Thissell    Streets. 

WORCESTER,  MASS.— The  Worcester 
Electric  Light  Company  is  contemplating 
the  purchase  of  a  20,000-kw.  turbine  to 
be  installed  in  the  Webster  Street  plant, 
which  will  increase  the  output  of  the  sta- 
tion   to    55,000    kw. 

HARTFORD,  CONN.— The  State  Legisla- 
ture has  passed  the  bill  amending  the  char- 
ter of  the  Housatonic  Power  Company  of 
New  Haven  so  that  it  may  be  taken  over 
by  the  Rocky  River  Power  Company,  sub- 
ject to  the  approval  of  the  Public  Utilities 
Commission,  and  the  two  consolidated  un- 
der the  name  of  the  Connecticut  Light  & 
Power  Company.  The  Rocky  River  Power 
Company  owns  four  valuable  water  rights 
on  the  Housatonic  River  and  another  one 
on  one  of  its  tributaries.  Under  the  pro- 
Eased  arrangement  the  company  will  have 
the  advantage  of  the  flow  of  the  Housatonic 
River  all  the  way  to  the  Sound.  The  sec- 
ond advantage  lies  in  the  establishment  of 
a  steam  power  plant  that  will  supplement 
the   river   during  low   water   periods. 

PUTNAM,  CONN.— The  Legislature  has 
passed  a  bill  authorizing  the  Putnam  Light 
&  Power  Company  to  increase  its  capital 
stock  to   $100,000. 
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News  of  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic  States 

BINGHAMTON,  N.  Y. — The  Binghamton 
Light,  Heat  &  Power  Company  is  build  mil; 
a  new  power  plant  at  Johnson  City.  The 
equipment  wil  consist  of  two  General  Elec- 
tric turbines,  one  5000-kw.  and  one  3500- 
kw.  and  five  500-hp.  Babcock  &  Wilcox 
boilers.  The  company  has  also  under  con- 
struction a  33,000-volt  transmission  line 
from  the  new  plant  to  the  proposed  sub- 
station in  Binghamton.  P.  A.  Staples  is 
manager. 

GROTON,  N.  Y.—  The  proposal  to  sell  the 
municipal  electric-light  plant  to  the  Cayuga 
Power  Company  is  under  consideration. 

LACKAWACK.  N.  Y—  The  installation 
of  an  electric-light  plant  in  Lackawack  is 
reported  to  be  under  consideration.  J.  S. 
Shields  of  Lackawack  is  reported  interested. 
NEW  YORK.  N.  Y. Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  O,  until 
April  9  for  removal  of  existing  elevator 
equipment  and  furnishing  and  installing 
a  modern  electric  passenger  elevator  and 
operating  mechanism  at  the  naval  hospital, 
New  York,  N.  Y.  Drawings  and  specifica- 
tions (No.  2336)  may  be  obtained  at  the 
above  bureau  or  from  the  commandant  of 
the  navy  yard,  New  York,  N.  Y. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  the  '  Department  of  Public  Charities, 
tenth  floor,  Municipal  Building,  New  York 
City,  until  April  4  for  furnishing  and  in- 
stalling fire  signal  systems  in  the  various 
groups  of  buildings  under  the  jurisdiction 
of  the  Department  of  Public  Charities. 
Blanks  and  further  information  may  be  ob- 
tained at  the  office  of  Porter  &  Himmel- 
wright,  engineers.  Fifth  Avenue  Building, 
Manhattan,  where  plans  and  specifications 
may  be  seen. 

NIAGARA  FALLS,  N.  Y. — Application 
has  been  made  to  the  Public  Service  Com- 
mission by  the  Clipps  Electric  Distributing 
Company  of  Niagara  Falls  for  authority  to 
issue  $13,200,000  in  capital  stock  to  be  used 
to  acquire  all  the  common  stock  of  the 
Hydraulic  Power  Company  of  Niagara  Palls 
and  also  for  permission  to  merge  the  lit- 
ter company  with  the  new  corporation. 

DUNCANNON,  PA. — The  managers  of 
the  municipal  electric-light  plant  are  plan- 
ning to  establish  a  24-hour  service  through- 
out the  borough. 

ERTE,     PA. — Plans    are    being    prepared 

for  the   construction   of  a  new   power   plant 

for    the    Erie    Lighting    Company.      Day    & 

Zimmerman,  of  Philadelphia,  are  architects. 

HARRISBURG.    PA. — The    Pennsylvania 


Railroad  Company  is  planning  to  install  an 
underground  system  on  North  Seventh 
Street  to  place  its  overhead  wires  under- 
ground 

HARRISBURG,  PA. — The  new  creamery 
building  and  refrigerating  plant  now  being 
erected  bj  the  llershey  Creamery  Company, 
South  Cameron  Street,  will  be  equipped  with 
electrically    operated    machinery. 

HARRISBURG.  PA. — The  Harrisburs 
Light  &  Power  Company  is  planning  to  in- 
stall underground  conduits  on  Pine,  Locust, 
Chestnut  and  other  streets  in  th3  business 
section,   at    a    cost   of   ahout   $150,000. 

HAZLETON,  PA. — The  Lehigh  Valley 
Railroad  Company  contemplates  the  in- 
stallation of  an  electric  plant  in  connec- 
tion with  its  local  repair  shops. 

MEADVTLLE,  PA. — Bids,  it  is  reported, 
will  soon  he  received  for  addition  to  boiler 
room  and  laundry,  to  cost  about  $20,000, 
for  the  Independent  Order  of  Odd  Fellows' 
Home.  .1.  W.  Yard  &  Son  of  Erie  are  archi- 
tects. 

.PHILADELPHIA,  PA.— Within  the  next 
few  weeks  arrangements  will  be  made  to 
place  contracts  for  the  construction  of  a 
power  plant  for  the  Philadelphia  General 
Hospital  at  Byberry  Farms.  Philip  II. 
Johnson  is  architect  in  charge  of  the  city 
hospitals. 

TARENTUM,  PA. — Bids  will  be  received 
by  the  electric  light  and  water  committee 
of  the  borough  of  Tarentum  until  April  5 
for  furnishing  one  1000-kw.  steam  turbine 
generating  unit,  one  surface  condenser  and 
auxiliaries.  Specifications  may  be  obtained 
at  the  office  of  Sidney  B.  Martin,  consult- 
ing engineer,  401  Penn  Building,  Pittsburgh. 
Pa. 

WILKINSBURG,  PA.— Bids  will  be  re- 
ceived by  James  G.  Sansom,  secretary  of 
the  school  board  at  the  Wilkinsburg  High 
School  Building,  Wallace  Avenue,  until 
April  13  for  lighting  fixtures  for  the  new 
Horner  school  building,  now  under  construc- 
tion. Plans,  etc.,  may  be  obtained  on  ap- 
plication to  Ingham  &  Boyd,  architects,  323 
Fourth   Avenue,    Pittsburgh. 

ASBURY,  N.  J.— The  Atlantic  Coast 
Electric  Railway  Company  is  considering 
the  construction  of  an  addition  to  the  boiler 
room  at  its  power  plant  and  the  installation 
of  four  Badenhausen  boi'ers,  having  a  total 
capacity  of  2440  hp.,  stokers,  etc. 

HACKENSACK,  N.  J.— The  Gas  &  Elec- 
tric Company  of  Bergen  County  has  been 
granted  permission  by  the  Board  of  Public- 
Utility  Commission  to  issue  $500,000  in 
bonds  for  extensions  and  improvements  to 
its  system.  The  company  is  leased  to  and 
op>  rated  by  the  Public  Service  Corporation 
of  New  Jersey. 

McAFEE.  N.  J. — A  new  crushing  plant 
and  electrically  driven  shovel  equipment 
will  be  installed  at  the  local  limestone  quar- 
ries of  the  Bethlehem  Steel  Company  of 
South  Bethlehem,  Pa.  The  proposed  plant 
will  be  operated  by  electricity  and  will  cost 
about    $350,000. 

NEWTON,  N.  J.— The  Newton  Electric 
&  Gas  Company  will  remodel  both  its  elec- 
tric and  Lias  plants.  The  gas  engine  in  the 
electric  plants  will  be  replaced  with  steam 
turbine  generators  or  purchased  power, 
The  electric  and  gas  distributing  systems 
will  be  rebuilt.  Negotiations  are  under  waj 
for  a  new  street-lighting  system,  which 
will  cover  about  100.000  cp.  .in  incandescenl 
lamps,  units  from  60-cp.  to'600-cp.  ratings. 
Paul    I>.    Hawkins  is  manager. 

TRENTON,  N.  J. — Bids  will  be  received 
by  the  City  Commission  until  April  4  for 
furnishing  and  installing  a  conduit  and 
cable  system  in  Mahlon  Stacy  lark,  to  be 
used  for  operation  of  street  lamps  to  be  in- 
stalled later.  Plans  and  specifications  are 
on  tile  in  the  office  of  the  Department  of 
Parks   and    Public   Property. 

TRENTON,  N.  J. — The  Westinghouse 
Lamp  Company,  it  is  reported,  contemplates 
the  construction  of  a  new  power  hou 
ft  by  100  ft.,  one  story  high.  The  Stone  & 
Webster  Engineering  Corporation,  117  Milk 
Street,  Boston.  Mass..  has  charge  of  the 
engineering  work. 

BALTIMORE,  MD.— -Plans  have  been 
made  by  the  Municipal  Electric  Commission 
for  an  additional  system  of  conduits 
through  Southwest  Baltimore  to  the  West- 
port  power  house  of  the  Consolidated  Gas, 
Electric   Light   &    Power  Company. 

BALTIMORE,  Ml).—  The  Consolidated 
Gas  Electric  Light  &  Power  Company,  it  is 
reported,    contemplates    the    erection    of    a 


new  generating  station  a1    Westport,   to  be 

known    as    station    "C."       The     building    Will 

be   equipped    with   six    L047-hp.    boilers   and 

will  be   similar   m   design   and   const] 

aa    stations    A    and    B.      The    COSt    Ol     building 

quipmeni    is    estimated   at    (500,000 
FAIRMONT,  W.  VA. — Arrangements  hav< 

pleted    whereby   the   Monongahela 

Valley  Traction  Company  of  Fairmont  will 
take  over  the  property  ol  the  Kanawha 
Traction  &  Electric  Company  of  Parkers- 
burg,  which  operates  electric  litflit  and 
power    plants,    sti.ei     railways    and    in 

ban  railways  In   West   Virginia  and  <»iiio. 

MARTINSBURG,  w.  VA,  Extensive  Im- 
prove  uts   are   contemplated    by    th< 

tomac  Light  &  Power  Companj  ol  Martins- 
burg,     Involving    an    expenditure    of    from 

(150,000  to  $200, 'no-  work  will   Include 

rebuilding  Ol  dam  No.  ■">  and  the  installa- 
tion of  hydraulic  machinery.  Emory  L 
Coblentz  of   Middletown   is  president 

NORFOLK,  VA.  Bids  will  be  received 
at  the  Bureau  ol  Sards  and  Docks,  Navy 
hi,  oi,  Washington,  i  >.  C,  until  April 
9  for  self-contained  refrigerating,  piping, 
connections  and  accessories  necessary  for 
replacing  the  existing  plant  In  the  naval 
hospital  at  Norfolk,  Va.  Drawing  and 
specifications  (No.  2335)  can  be  obtained 
at  the  above  bureau  or  to  the  commandant 
of  the  navy  yard   named. 

WASHINGTON,  I  >.  C,  Bids  will  be  re- 
ceived by  the  Board  of  Awards,  Depart- 
ment of  Agriculture,  Washington,  D.  C, 
until  April  3  for  furnishing  an  electric 
motor  for  the  bureau  of  animal  industry 
and  also  for  chemical  industry.  Foi  fur- 
ther    information     address     R.     M. 

Chairman    Of    hoard    of    awards. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  furnishing  at  the  various  navy  yards 

and  naval  stations  supplies  as  follows: 
Pugel  Sound,  Wash.,  Schedule  857 — two 
forced  draft  blowers:  Schedule  856 — one 
i  urn  steering  engine,  miscellaneous  venti- 
lating fans.  Brooklyn,  N.  v..  Schedule  851 
— -miscellaneous  ventilating  fans  and  spares 
Mare  Island,  Cal.,  Schedule  851-14  —  venti- 
lating fans  and  spares.  Brooklyn,  N.  "> 
and  Mare  Island.  Cal.,  21  disk  heaters. 
Philadelphia,  Pa.,  Schedule  850 — one  10-hp. 
and  one  15-hp.  motor:  Schedule  849 — one 
electric  windlass.  Application  for  proposal 
should  designate  the  schedule  desired  by 
number. 


North  Central  States 

ALMA,  MICH. — The  Central  .Mich  man 
Light  &  Power  Company,  it  is  reported. 
contemplates  the  construction  of  a  power 
plant  on  Pine  River,  to  cost  about  (150,000 

CALUMET,  MICH. — The  installation  of 
a  new  street-lighting  system,  to  cost  ahout 
$75,000,  is  under  consideration.  W.  E.  Smith 
is  reported  interested  in  the  project. 

DETROIT,  MICH. — Work  has  started  on 
the  construction  of  the  proposed  buildings 
and  storage  yards  of  the  Detroit  United 
Railway  Company  on  the  River  Rouge,  near 
Detroit.  The  cost  of  the  work  is  estimated 
at  $400,000  and  will  include  a  machine  shop, 
car  shops,  foundry,  office  headquarters  and 
other  departments. 

SIDNAW,  MICH. — The  Northern  Michi- 
gan Power  Company,  it  is  reported,  will  he- 
gin  work  on  its  Sturgeon  development  in 
April.  The  present  plans  provide  for  the 
construction  of  two  large  dams  near  the 
headwaters  of  the  Sturgeon  River  and  to 
develop  about  20.000  hp.  Several  years  ago 
surveys  were  made  for  the  erection  of  a 
transmission  line  to  Houghton.  Walter  S. 
Prickett  of  Siduaw  is  interested  in  the  com- 
pany. 

AKRON,  OHIO. — Bids  will  be  received  at 
the  office  of  the  director  of  public  set  vice 
Of  Akron,  Ohio,  until  April  IS  for  furnish- 
ing turbo  centrifugal  pumps  as  follows: 
Item  1 — High  lift  unit:  one  horizontal  steam 
turbine  reduction  gear-driven  centrifugal 
pumping  unit  complete  witli  water-works 
type  condenser  and  auxiliaries,  normal  ca- 
nt 10,000,000  gal.  daily  capacity 
against  a  total  head  of  220  ft.:  Item  2— 
low  lilt  unit:  One  horizontal  steam  tur- 
bine reduction  gear-driven  centrifugal 
pumping  unit,  normal  capacity  of  25,000,000 
gal,    daily   against    a    total    head    of    12    tt 

The  city  will  furnish   foundations.     Spet  Iflca- 
im-   obtained   from   the  Engineer- 
ing   Department.     Water     Works     Office,     1"2 
Easl     Mill    Street,    Akron,    Ohio,    upon    de- 
, :    of  $5.     G.   G.    Dixon   is  engineer. 
CINCINNATI,     ollio— Bids,     it     is     re- 
ported,   will    soon    lie   asked    hy    W.    Baldwin. 
if     Union     Distilling    Company.     Third 
and     Race    Sti'eets,    Cincinnati,    for    addition 
to  power   plant. 

DTLLONVALE.     OHIO. — The     Sunnysidi 
ic    Company    contemplates    extending 
its     electric    transmission    line    from     Dillon- 
sale    to    Amsterdam,   a    dist 
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is    A     Electric    Companj    expires    In 

R  w  i\\  \.   OHIO     The  City  Council   is 
derlng  the  Installation  of  ;i  new  street- 
lighting    system    al    the    expiration    of    the 
present    contract    with    the    Ravenna    Qas 
trie  Company  next  June.     R    /.    Kirk 
I.  ni  m  inager  of  the  company. 
COVINGTON,     KV.     The    Cltj     Commis- 
sioners are  considering  an   ordlnam 
pel  ling    nil    public    service    corporations    to 
their  wires  underground   In  the  busi- 
ness Bection  of  the  city. 

PADUCAH,  KV.— Additional  equipment, 
it  is  reported,  will  be  purchased  for  the 
municipal  electric-light  plant.  Including  two 
800-hp.  water-tube  boilers  and  two  60-cycle 
three-phase  generators  directly  con 
to  non-condensing  engines 
_FORT  WAYNE,  IND.— The  Board  of 
Public  Works,  it  Is  reported,  has  rejected 
all  bids  submitted  for  a  5000-kw.  gener- 
ator tor  the  municipal  electric  plant  and 
has  decided  to  install  a  3000-kw  turbine 
instead.  Bids  for  the  3000-kw.  machine 
will   soon   be  asked   for. 

LEISURE,  IND.— The  Leisure  Electric 
Light  Company,  recently  incorporated  with 
a  capital  stock  of  $10,000.  is  planning  to 
erect  an  electric  transmission  line  from 
Llwood  to  Leisure,  a  distance  of  0  miles 
to  secure  energy  from  the  Indiana  General 
•'  Company.  Th..  electric  company 
proposes  to  distribute  electricity  for  lamp's 
and  motors  to  the  farmers  of  Duckcreek 
Township. 

NEW  CASTLE,  IND.— Work  has  begun 
on  the  reconstruction  of  the  distributing 
system  of  the  Inter-State  Public  Service 
Company,  which  was  put  out  of  commis- 
sion by  the  recent  tornado  in  central  In- 
diana. 

ipi2^WiRSP?'«  IND—  The  Plymouth 
Electric  Light  &  Power  Company,  it  is  re- 
ported has  submitted  a  proposal  to  the 
Council  offering  to  purchase  the  municipal 
electric-light  plant  in  Walkerton. 

ANCHOR,  ILL.— Steps  have  been  taken 
to  organize  a  company  under  the  name  of 
the  Anchor  Electric  Light  Company  to 
construct  and  operate  an  electric-light 
plant.  Edward  Riecks,  Frederick  A.  Riecks 
Jr..   and    Hedweg   Riecks   are    interested. 

CULLOM,  ILL.—  Work  has  started  on  the 
construction  of  a  new  power  house.  25  ft. 
by  60  ft.,  by  the  Cullom  Electric  Company. 
The  new  power  plant  will  be  driven  by  oil 
engines.  The  company  will  also  rebuild 
its  distribution  system.  Arthur  G.  Walter 
is   secretary   and   treasurer. 

«J?^i  KALB.  ILL— The  City  Council  is 
considering  engaging  an  electrical  engi- 
neer   to    prepare    plans    for    the    ornamental 


be    driven    by 

eh-,  trie    motors,    oil    englm  no    en- 

glnes.     Plans  may  be  obtained  upon  appll- 

to  W.   I '.   i  •.iinIiii.ii,  engineer,  Quincj , 

upon  the  deposit  of  $10. 

ROCK    ISLAND,    il.h. —  Bids    will    b 
et  Ived   at    tb.     Ro    I.    I    land    Arsenal,    111.,    un- 
til April  ;,  for  furnishing  one  hydraulic  tur- 

tnil    complete   and   one   additional   curb 
ring. 

BRODHEAD,  WIS  The  Council  is  con- 
sidering the  reconstruction  of  the  munici- 
pal  electric-light   plant  at   a   cosl    of  about 

KILBOURNE,    WIS        The    Wisconsin    Oas 

A  Electric  Company  is  reported  to  be  se- 
curing the  right  of  way  for  the  erection  of 
an     electric     transmission     line    from    Lake 

.Mills   to   .Marshall. 

MONROE,  WIS. — The  installation  of  an 
ornamental  street-lighting  system  is  under 
consideration    by    the    Council. 

MONTICELLO,  WIS.— Al  an  election  to 
be  held  April  3  the  proposal  to  issue  $12,000 
m  bonds  for  improvements  to  the  municipal 
electric-light  plant  will  be  submitted  to  the 
voters. 

PORTAGE.  WIS.— The  City  Council  is 
considering  the  installation  of  an  orna- 
mental lighting  system  in  the  business  dis- 
trict. 

STEVENS  POINT,  WIS.— The  Wisconsin 
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Monarch  Transfer  A  Btorage  company. 

KANSAS    CITY,    MO        Bids    will    BOOH    bj 

asked    by    Smith,     Rea    A    Lovitt,    Flnanol 
Building,   Kan: ai    City,   Mo.,   architect      fog 

electric     wiring     for     business     building     and 

theater,  to  be  erected  at  Thirty-first 
ami  Troosl   Avenue,  to  cost  about.  $i, 
for  J.  C.   W'li'tiiman,  Eighteenth  su. 
Troost  Avenue, 

MACON,  M().— A  petition  is  being  circu- 
lated  asking  the  Town  Hoard  to  call  an 
election  to  vote  on  the  proposal  to  issue 
(5,000  in  bonds  to  erect  a  transmission 
line  and  install  an  electric-lighting  system 
in   Macon. 

ST.  LOUIS,  MO.— The  Union  Electric 
Light  &-  lower  Company  is  planning  to 
erect  a  substation  at  Broadway  and  Osage 
Street,  South  St.  Louis.  The  station  will 
have  an  ultimate  capacity  of  15,000  kw.  and 
will  receive  electricity  at  13,200  volts  from 
the  Ashley  Street  plant  which  It  will  step 
down  to  2400  volts  for  distribution.  The 
company  will  erect  a  high-tension  trans- 
mission line  from  the  new  station  to  Con- 
tinental, 3  miles  distant,  and  to  Festus,  a 
distance  of  30  miles.  Space  will  also  be  pro- 
vided for  street-lighting  equipment  in  the 
substation.  The  cost  of  the  work  is  esti- 
mated   at    $200,000. 

UNION YILLE,    MO.— One    37% -hp.    Fair- 


Valley    Electric    Company    is    contemplating      banks-Morse  oil  engine  and  a  30-kva.  Fair 


the  erection  of  an  auxiliary  transmission 
line   from   Stevens   Point  to  Mosince. 

WONEWOC,  WIS.— Plans  are  being  con- 
sidered by  the  Wonewoc  Power  Engineering 
Company,  51  Corn  Exchange.  Minneapolis, 
Minn.,  for  the  construction  of  a  hydroelec- 
tric plant,  including  repairs  to  gates  at 
dam,  a  power  house,  a  50-kva.  generator, 
and  an  auxiliary  plant,  equipped  with  in- 
ternal combustion  engine. 

BLOOMING  PRAIRIE,  MINN.— Tho  L.  G 


banks-Morse  generator  have  been  purchased 
for  the  municipal  electric-light  plant,  which 
will  be  installed  about  July  1.  M.  Flynn  la 
superintendent. 

1NDIANOLA,  NEB.— At  an  election  to 
be  held  April  3  the  proposal  to  issue  $14,000 
In  bonds  for  the  construction  of  an  elec- 
tric-lighting system  and  the  erection  of  a 
transmission  line,  12  miles  long,  will  be 
submitted   to    the   voters. 

STELLA,    NEB.— The    oil    engine    in    the 


lighting    system    for    the    Horse    Shoe    addi-     for  eacn  of  tne  otner  divisions  of  the  work 


Campbell  Manufacturing  Company  has  re-      local  plant  of  the  Nebraska  Gas  &  Electric 
cently   installed   a   125-hp.    boiler   and    con- 
templates  the   installation   of  an  additional 
engine  and  generator  soon.    George  Upcraft 
is  superintendent. 

CHISHOLM,  MINN.— Bids  will  be  re- 
ceived by  William  Ritchel.  clerk  of  Inde- 
pendent School  District  No.  40,  Chisholm, 
until  April  18  for  additions  and  alterations 
of  the  old  High  School  building,  separate 
bids  to  be  submitted  on  general  contract, 
plumbing,  electrical  work,  heating,  venti- 
lating, sheet  metal,  temperature  fans,  mo- 
tors and  heaters,  vacuum  heating  system, 
and  air  washers.  Plans  and  specifications 
may  be  obtained  at  the  office  of  William 
Ritchel.  clerk.  Chisholm.  and  at  the  office 
of  Tyrie  &  Chapman,  architects.  320  Au- 
ditorium Bui'ding,  Minneapolis.  Minn.,  upon 
deposit  of  $15  for  general  contract  and   $10 


tion 

ELKVILLE.  ILL.— The  local  electric- 
hglit  plant  has  been  purchased  bv  the  Cen- 
tral Illinois  Public  Service  Company  of 
Mattoon.  The  Elkville  plant  will  be  aban- 
doned and  energy  transmitted  from  Car- 
bondale.  13  miles  distant,  as  soon  as  the 
nigh-tension  transmission  line  is  completed 
HILLSBORO.  ILL.— Plans  are  nearly 
completed,  it  is  reported,  for  construction 
01  a.  section  of  the  proposed  interurban 
electric  railway  between  Pawnee  and  Hills- 
boro.  Owing  to  the  high  cost  of  copper 
wire,  gas-electric  cars  will  be  used  instead 
of    trollev    cars. 

KEITHSBURG,  ILL.— The  installation 
of  a  municipal  electric-light  plant  in  Ke:ths- 
burg  is  reported  to  be  under  consideration 

METROPOLIS,  ILL.— Bonds  to  the 
amount  of  $82,000  have  been  voted  for  ex- 
tensions and  improvements  to  the  municipal 
electric-light  plant  and  water-works  system 

MONTGOMERY,  ILL— Plans  have  been 
prepared    for   the    construction    of    a    power 


LANCASTER.  MINN.— An  election  will 
be  called  to  submit  to  the  voters  the  pro- 
posal to  issue  $8,000  in  bonds  for  the  in- 
stallation   of    an    electric-lighting   system. 

ST.  VINCENT,  MINN.— James  Kneeshaw 
is  contemplating  installing  an  electric-light 
plant  at  his  farm  in  the  near  future. 

WINONA,  MINN.— The  installation  of  a 
municipal  electric-lighting  plant  in  Winona 
is  under  consideration.  W  P.  Murphy  is 
chairman  of  lighting  committee. 

CEDAR  RAPIDS,  IOWA.— The  City 
Council  has  authorized  electric  lamps  to  be 
erected  along  the  main  drives  in  Ellis  Park 
and  Daniels  Park. 

CLARINDA.  IOWA.— The  property  of 
the  Lee  Light  &  Power  Company  of  Clar- 
inda  has  been  purchased  bv  the  Continental 
Gas  &  Electric  Corporation  of  Cleveland. 
Ohio. 

ELKADER,  IOWA.— Schmidt  Brothers  & 
Company  have  been  granted  a  franchise 
to  erect  and  operate  electric  transm'ssion 
lines  in  Clayton  and  Delaware  Counties  for 


Company  was  recently  destroyed  by  an  ex- 
plosion. 

ALTOONA.  KAN. — At  an  election  to  be 
held  April  2  the  proposal  to  issue  $15,000 
in  bonds  for  the  installation  of  a  municipal 
electric-light  plant  will  be  submitted  to  the 
voters. 

BALDWIN,  KAN. — An  election  will  be 
held  in  April  to  submit  to  the  voters  the 
proposal  to  issue  $20,000  in  bonds  for  re- 
building the  municipal  electric-light  plant 
and  water-works  system. 

CHERRYVALE,  KAN. — Plans  are  being 
prepared,  it  is  reported,  for  construction  of 
a  generating  station  for  the  Cherryvale 
Electric  Company,  to  cost  about  $7,000.  F. 
F.  Fletcher,  112  y2  Myrtle  Street,  Independ- 
ence, is  architect. 

ELLIS,  KAN. — The  proposal  to  issue 
$10,000  in  bonds  for  improvements  and  ex- 
tensions to  the  municipal  electric-light  plant 
will  be  submitted  to  the  voters  on  April  2. 

IRVING,  KAN. — The  Council  is  consider- 
ing a  bond  issue  of  $7,000  for  the  construc- 
tion of  an  electric  distributing  system  and 
the  erection  of  a  transmission  line  to  Blue 
Rapids. 

TOPEKA,  KAN.— The  Legislature  has  ap- 
propriated $75,000  for  rebuilding  the  east 
wing  of  the  State  House  and  carrying  out 
the  scheme  for  lighting  the  dome.  Con- 
tracts for  flood-lighting  the  State  House 
dome  will  soon  be  let.  Not  less  than  sixty- 
large  reflectors  will  be  used.  The  present 
lighting  system  in  the  State  House  will  be 
removed  and  a  new  system  of  indirect  light- 
ing will  be  installed.  Charles  Chandler  is 
state   architect. 

WICHITA.  KAN.— The  Kansas  City  Gas 
&  Electric  Company,  it  is  reported,  is  ask- 
ing for  bids  on  switchboard  equipment, 
four  1350-kva.,  four  750-kva.  and  two  3000- 
kva.  transformers.  Contracts  have  re- 
cently   been    awarded    by    the    company    for 
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addition  to  power  house,  one  10,000-kw. 
turbine,  two  550-hp.  boilers,  condensing 
equipment,  etc.  Sargent  &  Lundy,  72  West 
Adams  Street,  Chicago,  111.,  has  charge  of 
the  engineering  work. 


Southern  States 

CARY,  N.  C. — Contract  has  been  award- 
ed by  the  city  of  Cary  to  Tucker  &  Laxton 
of  Charlotte  for  the  erection  of  an  electric 
transmission  line  to  connect  with  the  lines 
of  the  Carolina  Power  &  Light  Company  of 
Raleigh. 

CHARLESTON,  S.  C— About  July  1  the 
Charleston  Consolidated  Railway  &  Light- 
ing Company  expects  to  have  in  operation 
the  new  substation  equipped  with  three 
760-kva.  2300/13, 200-volt  transformers;  also 
three  400-kva.  2300/6600-volt  transformers. 
In  connection  with  this  station  the  com- 
pany will  erect  a  three-phase,  60-cycle,  13,- 
200-volt  transmission  line,  2  miles  long,  to 
connect  with  its  present  line  at  North 
Charleston,  now  6600  volts,  but  to  be 
changed  to  13,200  volts.  By  the  end  of  the 
year  the  company  expects  to  have  in  op- 
eration in  the  power  house  an  additional 
628-hp.  Franklin  boiler.  John  G.  Felton  is 
superintendent  of  electrical  department. 

FOUNTAIN  INN,  S.  C. — The  city  of 
Fountain  Inn  has  engaged  John  N.  Ambler 
of  Winston-Salem,  N.  C,  to  prepare  plans 
for  electric-light  plant,  water  works  and 
sewer  system. 

EASTMAN,  GA.— The  property  of  the 
Eastman  Light  &  Ice  Company  is  reported 
to  have  been  purchased  by  Marshall  & 
Company  (bankers)  of  Boston,  Mass.  Ex- 
tensive improvements  to  the  system,  it  is 
said,  are  contemplated  by  the  new  owners. 

FELLSMERE,  FLA.— The  City  Commis- 
sioners are  considering  the  installation  of 
an  electric  light  plant,  the  equipment  to 
consist  of  a  50-hp.  oil  engine  and  generator. 

JACKSONVILLE,  FLA.— Bids  will  be  re- 
ceived by  the  Board  of  Port  Commissioners, 
Realty  Building,  Jacksonville,  until  April 
7  for  furnishing  material  and  installing 
electric  transmission  lines  in  conduit  in  both 
steel  warehouses  at  the  municipal  docks 
and  terminals  on  Talleyrand  Avenue;  main 
lines  to  be  approximately  1700  ft.  total 
length,  suitable  for  transmitting  50  hp., 
three-phase  current  at  220  volts  and  with 
branches  having  outlets  for  connecting 
portable  motors.     J.  C.  O'Dell  is  manager. 

NEW  PORT  RICHEY,  FLA.— Plans  are 
being  considered  to  enlarge  the  municipal 
electric-light  plant  and  water-works  sys- 
tem. George  R.  Sims,  president  of  the 
Port  Richey  Company,  is  reported  inter- 
ested. 

WAUCHULA,  FLA.— The  Wauchula  Light 
&  Power  Company  is  reported  to  be  con- 
sidering the  installation  of  two  additional 
generating  units,  consisting  of  100-kw. 
(each),  60-cycle,  23,000-volt  generators  di- 
rectly connected  to  high-speed  engines. 
E.   L.    Dunn    is   general    manager. 

WATERTOWN,  TENN.  —  Arrangements 
have  been  made  whereby  the  local  electric- 
lighting  system  will  be  extended  to  Alex- 
andria to  furnish  electrical  service  in  that 
town. 

BIRMINGHAM,  ALA.— Within  the  next 
few  months  the  Birmingham  Railway.  Light 
&  Power  Company  expects  to  install  three 
new  1000-kw.   rotary  converters. 

JASPER,  ALA. — The  property  of  the 
Jasper  Water,  Light  &  Power  Company 
has  been  purchased  by  Weakley  &  Fies 
of  Birmingham.  The  new  owners  will  de- 
velop and  improve  the  property. 

BEARDEN,  ARK.— The  City  Council  has 
granted  the  Bearden  Electric  Light  Com- 
pany a  franchise  to  construct  and  operate 
an   electric-light   plant   in    Beardon. 

McGEHEE,  ARK.  —  Improvements  are 
being  made  to  the  municipal  electric-light 
plant,  which  will  double  the  output  of  the 
station  and  include  remodeling  the  power- 
station,  the  installation  of  an  additional 
120-hp.  Diesel  engine,  one  100-kw.  General 
Electric  alternator  with  necessary  switch- 
hoard  apparatus,  etc.  H.  W.  Wright  is 
manager. 

GLENMORA,  LA.— The  Glenmora  Light 
■&  Power  Company  is  planning  to  install 
an  additional  15-hp.  crude-oil  engine  and 
install  20  more  street  arc  lamps  in  about  90 
days.  The  company  is  also  considering 
the  installation  of  a  10-hp.  three-phase,  60- 
cycle  motor  with  a  100-gal.  per-minute 
pump  in  the  latter  part  of  the  year.  F.  P. 
Joseph  is  manager. 

KENNER.  LA.— Bids  will  be  received  at 
the  office  of  the  Mayor  and  Board  of  Alder- 
men of  Kenner  until  April  9  for  lighting  the 
town  and  furnishing  electricity  for  lamps 
and  motors  for  commercial,  residential 
lighting  and  other  purposes. 

NEW  ORLEANS,  LA.— The  contract  for 
electric   work   in   connection   with    the    con- 


struction of  the  Elks'  Home  has  been 
awarded  to  the  Douglas  Electric  Construc- 
tion Company,  626  Julia  Street,  New 
Orleans,  by  John  Thatcher  &  Son,  60  Park 
Avenue,  Brooklyn,  N.  Y.,  general  contrac- 
tor.    The  cost  is  estimated  at   $12,000. 

BUTLER,  OKLA. — At  an  election  to  be 
held  April  3  the  proposal  to  issue  $6,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light  plant  will  be  submitted  to  tne 
voters. 

COVINGTON,  OKLA.— The  City  Trustees 
have  granted  a  franchise  to  private  parties 
to  construct  and  operate  an  electric-light 
plant  in   Covington. 

SKIATOOK,  OKLA.— As  soon  as  esti- 
mates of  cost  of  improvements  to  the  elec- 
tric-light svstem  can  be  obtained  the 
Board  of  Trustees  will  call  an  election  to 
vote  on  the  proposal  to  issue  bonds  for 
same. 

STRATFORD,  OKLA. — The  installation 
of  a  municipal  electric-light  plant  and 
water-works  system  in  Stratford  is  under 
consideration. 

HOUSTON,  TEX.— The  Ship  Channel 
Transportation  Company,  recently  organ- 
ized with  a  capital  stock  of  $60,000,  pro- 
poses to  construct  an  interurban  railway 
from  Houston  to  Goose  Neck.  E.  Kennedy 
of  Houston  and  L.  B.  Mitchell  of  Chicago, 
111.,    are   reported    interested. 


Pacific  and  Mountain  States 

CHARLESTON,  WASH. — The  City  Coun- 
cil has  appointed  a  committee  to  make  ar- 
rangements for  the  purchase  of  the  local 
system  of  the  North  Pacific  Public  Service 
Company.  The  city  will  purchase  elec- 
tricity and  operate  the  system. 

COLLVILLE,  WASH.  —  The  Stevens 
County  Power  &  Light  Company,  which 
recently  completed  its  new  plant  at  Myers 
Falls,  has  placed  an  order  for  an  additional 
generating  unit  to  meet  the  increasing  de- 
mand  for  electrical  service. 

EPHRATA,  WASH.— The  Nelson  lighting 
system,  which  supplies  electrical  service  in 
Ephrata,  is  to  be  enlarged  and  the  trans- 
nrssion  lines  extended  to  Soap  Lake.  The 
cost  of  the  proposed  improvements  is  esti- 
mated at  $10,000. 

HOQUIAM,  WASH. — The  City  Council  is 
considering  calling  a  second  election  to 
submit  to  the  voters  the  proposal  to  take 
over  the  present  electric-light  and  power 
plant  and  distributing  system  in  Hoquiam 
or  to  construct  a  new  plant. 

NORTH  YAKIMA,  WASH. — The  Com- 
missioners of  Yakima  County  have  granted 
the  Pacific  Power  &  Light  Company  a  fran- 
chise to  erect  electric  transmission  lines  on 
7  miles  of  county  roads  for  a  period  of  50 
years. 

TACOMA.  WASH.— The  Tacoma  Railway 
&  Power  Company  has  been  granted  a 
franchise  to  erect  electric  transmission  lines 
from  the  Pierce  County  line  to  the  A.  L. 
Brown  farm,  near  Nisqually,  to  serve  farm- 
ers in  that  district. 

KLAMATH  FALLS.  ORE. — The  Cali- 
fornia-Oregon Power  Company  has  leased 
the  Keno  irrigation  canal  from  the  United 
States  Government  for  a  period  of  10  years. 
The  lease  provides  for  improvements  to  he 
made  by  the  company  and  also  permits  the 
erection  of  a  dam  at  the  head  of  Link  River, 
if  the  company  so  elects,  the  dam  to  revert 
to  the  government.  Alex  Rosborough  is 
vice-pres:dent. 

PORTLAND,  ORE. — The  contract  for  the 
complete  electrical  installation  of  the  pro- 
posed shipbuilding  plant  to  be  erected  by 
the  Columbia  Shipbuilding  Corporation  in 
South  Portland  has  been  awarded  to  the 
Morrison  Electric  Company,  109  West  Park 
Street,    at   about   $40,000. 

BISHOP,  CAL. — Preparations  are  being 
made  by  the  Round  Valley  Tungsten  Com- 
pany for  the  installation  of  an  electric  fur- 
nace for  the  purpose  of  manufacturing 
ferro-tungsten. 

FRESNO,  CAL. — Work  will  soon  begin  on 
the  erection  of  a  new  substation  for  the 
San  Joaquin  Light  &  Power  Company  at 
Jensen  and  Cornelia  Streets,  to  cost  about 
$15,000.  The  company  is  now  erecting  an 
auxiliary  transmission  line  to  supply  elec- 
tricity to  operate  the  pumping  plants  in  the 
Kerman    region. 

LOS  ANGELES,  CAL.— Plans  are  being 
considered  by  the  Great  Western  Milling 
Company,  Ninth  and  Alameda  Streets,  Los 
Angeles,  for  the  construction  of  an  addition 
to  its  plant,  50,000  sq.  ft.,  to  cost  about 
$200,000.  All  machinery  in  the  new  plant 
will  be  equipped  with  electrically  driven 
machinery.     H.  E.  Woolner  is  president. 

SAN  FRANCISCO,  CAL. — The  State 
Railroad  Commission  has  authorized  the 
Trinity  Gold  Mining  &  Reduction  Company 
to     sell     to     the     California-Oregon     Power 


Company  its  hydroelectric  plant,  including 
the  transmission  and  distribution  system, 
M  ,,  .  ...lie,  for  $22,000.  The  power 
company  has  extended  its  transmission  line 
from  Caste  to  Trinity  Center  and  proposes 
to  use  the  Trinity  County's  plant  as  an 
auxiliary. 

BOISE,  LDAHO.— Bids  will  be  received  at 
the  office  of  the  supervising  architect, 
Treasury  Department,  Washington  D.  C, 
Until  May  II,  for  a  new  system  of  conduit 
and  wiring  and  alterations  in  heating  sys- 
tem in  the  United  States  assay  office  at 
Boise,  Idaho.  For  details  see  proposal  col- 
umns. 

SALT  LAKE  CITY,  UTAH. — Surveys  are 
being  made  for  the  route  for  a  proposed 
addition  to  the  transmission  line  of  the 
Utah  cower  &  Light  Company  between 
Salt  Lake  City  and  Grace,  Idaho,  a  dis- 
tance of  130  miles.  The  cost  of  the  line 
is  estimated  at  about  $300,000. 

GLOBE,  ARIZ. — The  output  of  the  hy- 
droelectric power  plant  of  the  Salt  River 
irrigation  project,  built  in  connection  with 
the  Roosevelt  Dam,  it  is  understood,  will 
be  increased  to  25,000  hp.  The  Salt  River 
Vallev  Water  Users'  Association,  which  is 
composed  of  land  owners  embraced  in  this 
svstem,  is  promoting  the  construction  of  a 
dam  across  the  Verde  River,  about  80  miles 
below  the  stream's  junction  with  the  Salt 
River.  The  proposed  dam  will  cost  about 
$1,000,000  and  the  water  storage  will  enable 
the  reclamation  of  about  40,000  additional 
acres.  The  association  also  has  in  view  the 
utilization  of  the  water  power  at  Horse 
Shoe  Bend  on  Salt  River,  about  20  miles  be- 
low the  Roosevelt  Dam,  which  it  is  esti- 
mated will  develop  about  20,000  hp.  This 
plant  would  be  made  a  part  of  the  Roose- 
velt Dam  system. 

PRESCOTT,  ARIZ. — The  Arizona  Power 
Company  has  entered  into  a  contract  with 
the  Consolidated  Smelting  Company  to  fur- 
nish a  minimum  of  1000  hp.  for  a  period 
of  three  years.  The  company  has  also 
closed  a  contract  with  the  Gadsden  Com- 
pany and  has  made  new  contracts  with  the 
Jerome  Victor  Extension  and  the  Verde 
Combination    companies. 

POPLAR,  MONT. — The  City  Council  has 
decided  to  call  a  special  election  to  vote  on 
the  proposal  to  grant  a  franchise  for  the 
installation  of  an  electric-lighting  system  in 
Poplar. 

BURNS,  WYO. — Plans  are  being  pre- 
pared by  C.  C.  Carlisle  of  Cheyenne  for  the 
installation  of  a  municipal  electric-light 
plant. 

THERMOPOLIS,  WYO.— During  the  com- 
ing summer  a  complete  electric  light  and 
water  system  will  be  installed  on  the  State 
Reservation.  The  contract  for  the  work, 
including  machinery,  pumps,  generators, 
etc.,  it  is  understood,  has  been  awarded  to 
the  Hendrie-Bolthoff  Manufacturing  & 
Supply  Company  of  Denver,  Col.,  at  a  cost 
of  between  $14,000  and  $15,000.  The  cost 
of  the  entire  work  is  estimated  at  about 
$25,000. 

PUEBLO,  COL.— The  electric-light  plants 
at  Ordway  and  Sugar  City  have  been  pur- 
chased by  the  Arkansas  Valley  Railway, 
Light  &  Power  Company  of  Pueblo.  A  new 
district  will  be  formed  by  the  company  to 
include  Olney  Springs,  Crowley,  Ordway 
and  Sugar  City  with  headquarters  at  Ord- 
way. Improvements  will  be  made  to  both 
plants.  The  extension  of  the  electric  trans- 
mission line  from  Avondale  to  Boone  and 
thence  to  the  ranch  of  the  Thatcher  Cattle 
Companv,  11  miles  long,  where  electricity 
will  be  furnished  for  a  400-acre  irrigation 
project,  is  contemplated  by  the  company 
A  street-lighting  system  may  be  installed 
at    Boone. 

HANOVER,  N.  M.— The  Hanover  Besse- 
mer Iron  &  Copper  Company,  it  is  reported, 
will  rebuild  its  mill  and  power  plant,  which 
was  recently  destroyed  by  fire,  causing  a 
loss    of    about    $100,000. 


Canada 

MEDICINE  HAT,  ALTA. — The  installa- 
tion of  a  new  street-lighting  system  is 
under  consideration  by  the  City  Council. 
Single  lamp  standards  mounted  with  nitro- 
gen lamps,  maintained  by  underground 
wires,  are  being  considered.  G.  R.  Taylor 
is   superintendent. 

NEW  WESTMINSTER,  B.  C— A  permit 
has  been  taken  out  by  the  Brunett  Saw 
Mills  Company  for  construction  of  an  en- 
gine and  boiler  house. 

PENTICON,  B.  C. — A  power  development 
to  cost  about  $60,000  is  under  consideration 
by  the  town  of  Penticon.  The  equipment 
will  include  a  250-hp.  Diesel  engine,  two 
generators,  etc.  F.  L.  McKeever  is  engi- 
neer. 

OTTAWA,  ONT. — A  bill  has  been  passed 
by     the     Private     Rills    Committee     of    the 
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1,219,4  \  1 1  m    Briooi     \M'    M  iothod 

for  Makino  Same  ;  Faj  < '.  Brown,  Berke- 
ley   Cal      App    Bled  Julj   2,  1916.     <  >bjed 
o  produce  a   light  selenium  bi  Idge  of 
great!)    Increased  sensitiveness. 

1,2 1 9. 150        I  nsi  i  \  I'.'i;  .     Prank     P      I 

in       App,    filed    March   25,    1911 
Improvements, 

1.219.4  i  i  r:i piece  .  Beth 
M  Hiiiii.  Lander,  Wyoming  App.  filed 
Aug.   29,   1916      Antiseptic. 

1,219,466.       Method     of     Manufacturing 
Mi  ni.   Articles    <-\    Deposit;    Hen 
Kirk,   Jr.,    Roland    Park,   and   Georgi     n 
Dumler,   Baltimore,  Md      App.  Hied  June 
;!.   1916.     Improvements. 

1,219,470.  Electric  switch;  George  N. 
Lemmon,  Greensburg,  Pa.  App.  filed  Feb. 
1,  1915.  M.-ans  of  securing  contact  be- 
tween a  solid  metal  surface  and  a  metal- 
lic flexible  brush  opposed  thereto. 

1,219,497.      [ncandescbnt    Lamp    Socket; 

Martin  A'.  Smith,  Hartford,  Conn.  \p,>. 
tiled  July    IT,    1915.      Improvements. 

1,219,517.  Testing  System;  Kay  Beth  Wil- 
bur, Jersey  City,  X.  J.     App.  Hied  July  6, 

1914.  Measures   the  capacity  of  lint-  wires 

so  as  to  (1. -termini-  the  approximate  loca- 
tion of  faults  therein. 

1,219, r>lS.  Igniting  and  Lighting  Genera- 
tor; James  M.  Wilson.  Newark,  X.  J. 
App.  filed  April   17,    1914.      Improvements. 

1,219,519.  Automatic  Switching  Mechan- 
ism; James  M.  Wilson  Newark,  X.  J. 
App.  filed  Aug.  26,  1915.  Used  in  con- 
nection with  generators. 

1,219. .".20.  Electric  Generator;  James  M. 
Wilson.  Newark,  X.  J.     App.  filed  Oct.  8, 

1915.  Improvements. 

1,219,522.  Telegraph  System;  John  E. 
Wright.  New  York,  X.  Y.  App.  filed  Jan 
15,  1916.  Improves  the  character  and 
carrying  quality  of  the  signal  impulses 
of  current  sent  over  telegraph  lines. 

1.219.5  24.  Electric  Railway  System  ; 
Andrew  Yurow,  Xew  York,  X.  Y.  App. 
filed  Oct.  15,  1915.  Improvements  in 
current-supplying  rails  of  electric  rail- 
ways of  the  underground  conduit  type. 

1,219,528.  Block  Signal  System  ;  Harry 
W.  Balcom,  Worcester.  Mass  App.  filed 
April  3,  1915.  Single-line  wire  is  used  to 
connect  the  signals  at  opposite  ends  of 
the  block. 

1,219.531.  Telephone  Line  Disconnector: 
Milton  S  Bricka,  Milan.  Ind.  App.  filed 
Aug.  23,  1912.  For  cutting  out  telephones 
or  other  electrical  apparatus. 

1,219,54  8.  Electric  Switch  MECHANISM  : 
David  D.  Gordon,  Chicago,  111.  App.  filed 
June  S,  1916.  For  use  in  electric  lamp 
sockets  or  the  like. 

1,219,550.  Antenna  Structure  on  Aero- 
planes for  Wireless  Signaling;  Walter 
Hahnemann,  Kitzeberg,  Kiel,  Germany. 
App.    filed   Jan.    13,    1915.      Increases   tlie 

range  over  which  wireless  waves  may  be 
transmitted  from  and  received  by  an 
operator  on  the  aeroplane. 

1,219.554.  Electric  Signaling  System  : 
Robert  J.  Hewett.  Westfleld,  X.  J.     App. 

filed  Dec.  .4,  1!U0.  Designed  for  use  on 
roads  where  track  circuits  are  employed 
to  control  the  signals. 

1,219,561.  Quadruples  Telegraph;  Isidor 
Kitsee,  Philadelphia,  Pa.  App.  filed  Dec. 
30    1916.     Submarine  cables. 


Record  of 

Electrical 

Patents 

Notes  on  United  Slates  Patents 
issued  on  March  is.  10 IT 


1,219,562.  Electric  Pan  and  Generator; 
haroutinum  K.  Kouyoumjian,  Cleveland, 
Ohio.  \"p  Hied  Dec.  23,  1912.  For 
motor  vehicli  s. 

1,219,563  Motor  Vehicle  Construction; 
Haroutium  K.  Kouyoumjian,  Cleveland, 
ohi...  App  Hied  July  19,  1913.  Cooling 
system 

l  219,564.  Electric  Generator;  Haroutium 
K  Kouyoumjian,  Cleveland  Ohio.  App. 
filed  Aug.  5,  1913.  Inherently  and  auto- 
matically self -regulating. 

1219,565.        Commutator      Construction; 

'  Haroutium    K.    Kouyoumjian.    Cleveland, 

Ohio.     App.  filed   Doc.    is.   1913.     Occupies 

a  minimum  of  space  axlally  in  the  motor. 

1,219,569.  Starting  .Mechanism  for  Hy- 
drocarbon Engines  ;  Albion  D.  T.  Libby, 
Orange,  X.  J.  App.  filed  April  12,  1913. 
For  engine  used   in  an  automobile. 

1219  587.  Telephone  Exchange  System; 
'  John  Newberry  Reynolds,  Greenwich, 
Conn.  App.  filed  March  4,  1915.  Line 
testing  in  telephone  exchange  systems. 

1219  617.  Galvanometer:  William  Her- 
'  bert  Apthorpe,  Cambridge,  England.  App. 
filed  Aug.  11,  1914.  Conducting  fiber  is 
maintained  in  a  magnetic  or  electrostatic 
field  and  its  movements  observed  or  re- 
corded when  a  current  passes  there- 
through. 

1,219.620.  Telephone  Instrument;  Fred- 
erick E.  Bentlev,  Maplewood.  Mo.  App. 
filed  Nov.  29,  1915.  Adapted  to  operate 
as  a  loud-speaking  telephone  in  which 
the  receiver  and  transmitter  are  struc- 
turally- combined  in  a  unitary  instrument. 

1,219,629.  Method  of  Forming  Electrical 
Heat  Units  ;  Ransom  W.  Davenport,  De- 
troit, Mich.  App.  filed  April  8,  1915. 
Embedded  resistor  type. 

1,219,632.  Connector  for  Electrical  Con- 
ductors ;  Ernest  B.  Fahnestock,  Plan- 
dome,  N.  Y.  App.  filed  Sept.  22,  1914. 
Improvements. 

1,219,648.  Electricity  Meter:  Robert  C 
Lanphier.  Springfield,  111.     App.  filed  Jan. 

8,  1914.      Mercury  motor  meters. 

1,219,650.  Electric  Toaster;  Edwin  X 
Lightfoot,  Xew  York,  N.  Y.  App.  filed 
Dec.   26,   1912.     Improvements. 

1,219,656.  Telephone  Ststf.m  :  Talbot  G. 
Martin,  Chicago,  111.  App.  filed  March 
17,  1913.     Semi-automatic  type. 

1,219,666.  Signaling  System  :  Harry  O. 
Rugh,  Chicago,  111.  App.  filed  April  8, 
1916.     Railway. 

1.219,671.  Device  for  Aiding  the  Hear- 
ing ;  Eugene  W.  Schneider  (deceased), 
late  of  Xew  York.  X.  Y.     App.  filed  Sept. 

9,  1916.     Simplified  rheostat. 

1.219.679.  Electric  Barometer  Switch: 
Peter  Ernest  Stoft,  Xew  York,  X.  Y. 
App.  filed  April  25,  1916.  Improve! 
means  for  actuating  the  switch  when  the 
temperature  rises  to  the  predetermined 
point. 


1,219,700       Ti  i  i  i-iK.Nh    Exciia!  | 

and     App  uutijs    Th 

Hull  a  i. I.  .\.\v  York,  N.  V.  App.  tile  I  Inlv 
I  , .    i  'in.;       i  mpi  •  ■-.   'I   organization   ■ 

and    appa ratu 
which   connection    Is  desired   may 
i.  ,i.  d  with  speed  ami  accuracy. 

l  219,704.      Ignition   System;    Frank   Cool 
ra.i.   Pittsburgh,   Pa.     App.   Hied   A 
l  B  I  8.      in    conn,  ct  Ion    with    Int 
ii..  i ;. .M  eni 

1,219,713.  Tbollei  Retriever;  Austin  D. 
ISberly,  Spokane,  Wash.  App.  Hied  March 
i .;.  i  '.i  16.     i'i.  olley  from  causing 

damage  when  it  leaves  the  wire. 

1,219,723,  Pneumatic  Alarm  System; 
Prank  T,  Gracej    and  Thomas   \v.    I. 

Eddyville,  Ky.     App,  Hied  Aug.   10,   19ll 
For   operating   a    plurality   of    alari 
certain  cases  of  emergency,  such  i 

burglars  ,   etC 

1,219,727.  Telephone  REPEATING  System 
Elwood  Grissinger  Buffalo,  X.  V.  App. 
Hied  June  3,  1916.    Provides  telepho 

peat. -is  in  which  the  difference  m  phase 
between  the  exciting  force  (represented 
by  speech  waves)  and  the  displacement 
of  the  vibratory  system  is  controlled 
within  a   desired   range. 

1,219,732.  Trolley  WIRE  Hanger;  Robert 
F  Hamilton,  Wheeling,  W.  Va.  App 
filed   Aug.   27,   1915,      Improvements. 

1,219,746.  Insulator  Bracket;  Lewis  F 
Keppler,  Harlan,  Iowa.  App.  filed  Aug 
6,  1915.     Made  entirely  of  metal. 

1,219,820.  Vincent  K.  Johnson,  Indian- 
apolis, Ind.  App.  filed  May  8,  1916 
Adapted  to  remove  ice  and  sleet  rapidly. 

1,219,888.  Combined  Receiver  and  De- 
tector for  Wireess  Use  ;  Frank  'Wall- 
berg,  Xew  York,  N.  Y.  App.  filed  Sept 
21,  1915.  Detector  bridges  across  the 
terminals  of  the  electromagnet  of  the  tel- 
ephone receiver  and  is  mounted  within  th< 
casing  of  the  receiver  just  under  the 
diaphragm. 

1,219,952.  Alternating-Current  Motor 
Willem  C.  Korthals-Altes,  Schenectady 
X.  Y.  App.  filed  April  11,  1»16.  Im- 
proved polyphase,  alternating-current 
commutator  motor  of  the  brush-shifting 
type  having  compound  excitation. 

1,219,955.  Quadruplex  Telegraph  ;  Isidoi 
Kitsee,  Philadelphia,  Pa.  App.  filed  Dec 
30,  1916.  Simple  arrangement  for  trans- 
mitting two  messages  simultaneously. 

1,219,957.  Burglar  Alarm  ;  Theophil  Ko 
schade,  Xorth  Adelaide,  South  Australia 
App.  filed  Feb.  12,  1914.      Improvements. 

ir2l9.961.  Means  for  Indicating  Electri 
cal  Characteristics  of  Alternating 
Currents  ;  Irving  Langmuir,  Schenectady 
X.  Y.  App.  filed  July  20,  1914.  Inventioi 
relates  to  apparatus  of  the  type  known  as 
the  Braun  tube. 

1.219.965.  Plate  Holder  for  X-Ray  Ex- 
posures ;  Henrv  G.  Le!senring,  San  Diego 
Cal.  App.  filed  May  2,  1916.  Takes  on< 
or  more,  preferably  four,  exposures  ii 
quick  succession. 

1.219.966.  Electrolytic  Gas  Generator 
Isaac  H.  Levin.  Newark,  N.  J.  App.  filet 
Nov.  18,  1916.  Designed  to  produce  hydro- 
gen and  oxygen  gases. 

1,220,005.  Wireless  Signaling  System 
James  Harris  Rogers  and  Henry  H.  Lyon 
Hyattsville.  Md.  App.  filed  Nov.  10 
1916.     Improvements. 

1,220,072.  Method  of  Wireless  Signalling 
Louis  Cohen,  Washington,  D.  C.  App 
filed  Nov.  13,  1915.  Interrupting  the  cur 
rent  in  a  high-frequency  oscillatory  cir- 
cuit for  "wireless  signaling  purposes. 

1,220.152.  Fuse  Device;  Xicholas  J.  Con- 
rad, Chicago,  111.  App.  filed  April  4,  1914 
Adapted   for   extra-high-potential   service 
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Meeting  the  Crisis 

THE  nation  is  now  at  war.  Be  it  short  or  long,  ag- 
gressive or  defensive,  there  can  be  but  one  out- 
come, and  that  a  glorious  one.  Accustomed  to  rely  on 
engineers  for  its  upbuilding,  the  country  now  looks  to 
them  for  its  defense.  As  the  mouthpiece  of  the  elec- 
trical industry  the  Electrical  World  can  pledge  that 
in  that  defense  electrical  engineers  will  be  foremost  in 
service  and  in  achievement.  Mighty  as  is  the  force  of 
electricity  in  construction,  it  can  be  made  mightier  in 
destruction;  and  while  in  a  sense  it  is  unfortunate  thus 
to  apply  science,  there  is  a  nobility  even  in  strife  and  a 
loftiness  of  purpose  in  chastisement.  The  lesson  of 
more  efficient  living  and  production  we  shall  learn,  for 
it  is  needful  for  us  to  apply  some  quickening  leaven  to 
our  civic  and  industrial  life  to  win  the  race  set  before 
us.  Our  engineers,  we  are  happy  to  say,  have  already 
played  an  important  part  in  marshaling  the  manufac- 
turing industries  of  the  country  for  preparedness  and 
on  the  Naval  Consulting  Board.  They  are  now  prepared 
to  render  greater  service,  commensurate  with  the  neces- 
sities of  the  occasion  and  in  keeping  with  American 
manhood  and  ideals. 


Improving  Our  Service 

EFFECTIVE  with  the  present  issue,  the  Electrical 
World  will  hereafter  insert  in  parentheses  after 
every  measurement  expressed  in  English  units  its  metric 
equivalent.  This  departure  is  no  novelty  so  far  as  re- 
gards the  literature  of  American  science  and  engineer- 
ing. It  was  first  adopted  by  the  American  Institute  of 
Electrical  Engineers  for  the  text  of  papers  and  proceed- 
ings in  1911  and  has  since  been  employed  by  half  a 
dozen  other  American  scientific  and  engineering  so- 
cieties. Fortunately  for  electrical  workers,  the  interna- 
tional electrical  units  which  we  all  use  alike,  as  the  volt, 
ohm,  ampere,  joule,  watt,  coulomb  and  henry,  are  already 
metric  and  need  no  parenthetical  expression. 

One  of  the  discontinuities  which  keeps  the  minds  of 
nations  out  of  phase  and  synchronism  is  the  lack  of 
conformity  between  the  units  of  weights  and  measures 
in  the  English-speaking  countries  on  the  one  hand  and 
the  rest  of  the  civilized  world  on  the  other.  Leaving 
the  European  continent  aside  from  consideration,  Cen- 
tral and  South  America,  with  their  twenty  republics,  are 
entirely  bound  up  with  the  metric  system  in  their  every- 
day life.  The  total  annual  trade  of  the  South  American 
republics  amounts  in  normal  times  to  nearly  $2,500,000,- 
O00  in  money  value.  American  workers  desire  to  in- 
crease their  trade  relations  with  these  metric  countries. 
Any    improvement    in    the   service   of   the   Electrical 


WORLD  in  South  America  would  therefore  benefit  Ameri- 
can electrical  industries.  Moreover,  electrical  engineers 
in  foreign  countries  are  usually  prepared  to  wrestle 
with  the  difficulties  of  the  English  language  provided 
that  the  units  referred  to  in  the  text  are  their  own  in- 
ternational metric  units.  The  change,  however  slight, 
will,  we  hope,  help  the  cause  of  international  relations 
everywhere. 


A  Good  Public  Servant 

CHANGING  conditions  bring  new  problems,  and  they 
demand  a  new  viewpoint  and,  if  necessary,  new  men 
who  understand  them.  For  several  decades  the  central 
station  industry  has  forged  ahead  with  obstacles  clearly 
sensed  and  surmounted.  It  has  formulated  and  followed 
large  policies.  Through  a  public  policy  committee  it 
has  been  wisely  advised.  The  public  requirement  of 
regulation  has  been  met  and  accepted.  Revolutionary 
improvements  in  generating  apparatus  and  lamps  have 
been  absorbed  into  the  operations  without  financial  dis- 
aster and  with  marvelous  benefit  to  the  public  in  effi- 
ciency and  economy  in  service.  But  other  problems  re- 
main. It  will  not  be  easy  to  meet  and  answer  all  the 
questions  of  policy  that  lie  ahead.  In  the  present  period 
of  flux,  strong,  able  counsel  will  be  needed  to  guide  com- 
pany affairs.  The  government  will  want  and  need  a  free 
hand  and  a  loyal  support  to  anticipate  its  desires  before 
they  are  even  expressed.  The  public  will  expect  the 
fullest  consideration.  And  the  companies,  harassed 
though  they  may  be  by  material  shortage,  by  imperative 
demands  requiring  heavy  exertions,  must  respond  with 
breadth  of  mind  in  policy  and  detail.  If  there  are  risks, 
there  are  also  opportunities  to  show  what  a  good  public 
servant  does. 


Control  of  Wireless 

IT  looks  very  much  as  if  the  government,  always 
loath  to  interfere  with  legitimate  private  activities, 
would  have  in  self-defense  to  take  a  very  firm  stand 
in  assuming  absolute  control  of  the  wireless  activities 
of  the  country.  Of  course  in  an  actual  state  of  war 
such  would  be  the  first  necessary  step  toward  safety 
from  illegitimate  sending  of  information  to  the  enemy; 
but  in  any  event,  at  a  period  when  hostilities  are  im- 
pending, it  is  high  time  that  all  wireless  plants,  big 
and  little,  should  be  put  out  of  business  or  under  the 
strictest  kind  of  supervision.  The  great  transatlantic 
systems  are,  of  course,  censored,  but  there  is  danger  in 
some  of  the  smaller  installations.  It  is  so  simple  a 
matter  to  string  an  aerial  and  to  set  up  an  equipment 
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capable  oJ   reaching    LOO  or  '-'<|n  milei  out  at  sea  thai 
ton  much  care  cannot  be  exercised  In  putting  :i  stop  at 
once  and  completely  to  everything  of  the  kind      II 
practically  Impossible  to  proven!  the  use  of  equipment 
for  listening  In  on  the  government  plants,  bo  thai  the 
use  of  code  ts  the  only  method  of  escaping  espiona 
but  If  the  sending  plants  having  any  appreciable  range 
of  action  were  caught  tin-  chief  source  of  danger  would 
be  removed,     There  have  been  from  time  to  time  re 
ports  of  considerable  installations  in  remote  quarters, 
some  of  them  doubtless  fakes,  others  as  certainly  reali 
ties.    The  time  has  now  come  when  the  manj  legitimate 
experimenters  with  wireless  will  have  to  put   up  with 
some  perhaps  serious  Inconvenience  in  the  interest  of 

national  security,  and  they  should  do   it  cheerfully   and 

patriotically,  lending  their  aid  to  such  branches  of 
government  service  as  maj  be  in  need  of  them.  There 
will  be  plenty  of  opportunity  for  their  good  offices  in 
the  near  future.  It  is  perhaps  .just  as  well  that  ex- 
treme measures  have  not  been  taken  up  to  the  present 
time,  for  the  gains  in  the  training  of  men  in  wireless 
work  prohahly  fully  compensate  the  losses  from  such 
odd  scraps  of  information  as  may  have  been  passed 
about  improperly.  Time  has  now  come,  however,  to 
put  the  lid  on  tight  and  to  keep  it  on  until  the  national 
crisis  has  passed.  Every  wireless  equipment,  danger- 
ous if  improperly  used,  can  be  of  service  to  the  govern- 
ment when  confined  to  legitimate  or  patriotic  functions. 


Making  Scattered  Service  Pay 

WE  have  often  in  these  columns  raised  the  issue 
that  a  proper  consolidation  of  electric  service  in 
small  towns  and  villages  could  be  made  to  pay  when 
wisely  administered.  An  interesting  example  of  the 
working  out  of  this  thesis  to  a  successful  solution  is 
given  in  the  description  by  A.  Hardgrave  of  the 
service  of  a  little  group  of  towns  in  the  Middle  West. 
There  are  five  small  communities  concerned,  with  the 
main  plant  in  the  largest,  which  contains  a  population 
of  3500.  The  other  four  are  scattered  within  five  or 
ten  miles  and  range  from  400  to  700  in  population. 
The  interconnection  of  the  service  is  accomplished 
through  an  iron  line  22  V2  miles  in  length  strung  on 
cedar  poles.  The  conductor  is  only  No.  6,  and  with 
25-ft.  and  30-ft.  poles,  spaced  forty  to  a  mile,  the  line 
costs  are  evidently  modest.  The  results  are  the  best 
proof  of  the  success  of  an  enterprise  of  this  sort.  In 
the  case  before  us  on  a  total  investment  in  the  system 
of  $16.50  per  capita  the  gross  earnings  for  the  last 
complete  year  reported  rose  to  $5.40  per  capita,  a  figure 
of  which  some  larger  systems  might  be  envious.  The 
operating  ratio  was  less  than  60  per  cent  and  the  net 
earnings  were  more  than  12  per  cent  on  the  invest- 
ment. The  four  villages  to  which  energy  was  dis- 
tributed brought  upon  the  station  no  additional  operat- 
ing force  or  station  capacity. 

Mr.  Hardgrave  very  properly  says  that  there  are 
hundreds  of  such  towns  lying  within  easy  reach  of 
existing   stations   to   which   a   modest   but   thoroughly 


good  service  could  probably  be  extended'  When  a  still 
larger  group  than  thai  here  considered  is  thus  linked 
up  into  a  united  system  the  relative  gain  are  still 
in-,  it  has  more  than  once  happened  that  Isolated 
communities  arc  glad  indeed  to  hear  in  some  form  part 

of    the    expense    of    the    extensions    necessary    to    reach 

them,  or  at   all  events  to  guarantee  enough   load  to 
justify  the  co  ts.     a   village  must   be  Isolated  indeed 

that    is   not    within    fair   reach   of   BOme   electric  system, 
and    it   certainly    seems  to  he  well   proved   that   a  paying 

load   can   generally   be   found   even    in   an   apparent!] 
insignincanl   community. 


Publicity  Problems 

WHEN  a  central  station  executive  considers  a  pub- 
licity campaign  for  the  purpose  of  acquainting  his 
community  with  the  utility's  affairs,  he  finds  himself 
between  two  fires.  If  he  advertises  the  fact  that  his 
company  is  making  plenty  of  money,  the  unscrupulous 
will  pervert  his  words  to  his  disadvantage.  His  company 
will  become  known  as  a  corpulent  corporation.  If  he 
advertises  that  his  company  is  not  making  money,  he 
will  increase  the  difficulty  he  already  has  in  getting 
additional  capital.  It  is  on  the  horns  of  this  dilemma 
that  many  well-intended  general  educational  campaigns 
have  fallen. 

Such  campaigns  do  not  deserve  to  fall.  The  fact  that 
the  central  station  industry  seems  to  lack  the  facilities 
for  putting  the  public  in  a  place  to  see  the  industry's 
problem  from  its  own  viewpoint,  and  that  central  station 
executives  sometimes  find  difficulty  in  seeing  things 
from  the  public's  point  of  view,  does  not  present  insur- 
mountable difficulties.  It  is  a  task,  of  course,  to  make 
the  public  understand  the  fundamental  difference  be- 
tween the  utility  business  and  other  big  businesses. 
The  public  does  not  understand  that  a  department  store 
to  make  a  20  per  cent  net  profit  may  make  an  average 
profit  of  only  4  per  cent  on  its  sales  because  it  turns 
over  its  capital  five  times  a  year,  while  a  utility  company 
making  perhaps  an  8  per  cent  net  profit  turns  over  its 
capital  only  about  once  every  five  years.  Such  a  propo- 
sition is  difficult  of  comprehension  to  the  wage-earner 
who  in  his  life  does  not  have  "turn-overs"  to  contend 
with.  It  is  also  surprisingly  difficult  to  explain  to  the 
average  business  man. 

Since  the  central  station  industry  realizes  these  facts, 
the  natural  optimism  of  its  people  should  lead  them  to 
seek  a  different  angle  of  approach  for  the  publicity  cam- 
paign. They  might  publicly  propound  the  principle  that 
a  utility  company  must  be  prosperous  if  the  city  in 
which  it  is  located  is  to  grow;  it  must  be  prosperous  if 
it  is  to  do  the  things  a  utility  should  do  for  its  patrons ; 
it  must  be  prosperous  if  it  is  to  bear  its  share  of  the 
expense  of  civic  improvements  and  at  the  same  time 
attract  new  capital  for  its  own  betterments.  That  idea 
might  provide  one  different  angle  which  would  allow  a 
discussion  of  the  necessity  of  prosperity  of  the  company 
without  speaking  of  rates.  It  should  also  be  possible  to 
present  an  admirable  explanation  of  the  adequacy  of  the 
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company's  service  without  going  into  the  details  of  the 
cost  of  producing  that  service. 

After  all,  the  things  of  vital  importance  to  any  com- 
munity are  the  adequacy  of  the  service  provided  to  it, . 
not  the  cost  of  producing  that  service,  and  the  pros- 
perity of  its  utilities,  not  the  rates  its  citizens  pay. 
Information  on  utility  service  costs  should,  of  course, 
always  be  available  to  the  public,  but  a  publicity  pro- 
gram might  well  omit  these  and  be  devoted  to  more 
vital  topics. 


Service  and  Public  Ownership 

IT  is  a  fundamental  of  central  station  business  that 
the  thing  actually  sold  is  something  more  than  elec- 
trical energy.  Electricity  nowadays  is  sold  with  an 
implied  guarantee  of  perpetual  good  service,  and  it  is 
the  business  of  the  operating  company  to  see  that  the 
consumer  gets  it,  and  not  to  rest  satisfied  when  a  con- 
tract has  been  closed.  This  moral  is  vigorously  en- 
forced in  the  paper  by  Prof.  C.  E.  Clewell  on  the 
relation  of  poor  service  to  the  propaganda  for  public 
ownership. 

The  interesting  case  which  he  cites  is  in  its  general 
character  by  no  means  infrequent,  and  its  results  are 
likely  often  to  be  duplicated.  Briefly  the  situation 
was  this.  A  small  town  with  a  run-down  electric  light- 
ing system  found  itself  taken  over  into  the  territory 
of  a  central  operating  plant  covering  considerable  ter- 
ritory. The  old  plant  was  inefficient,  equipped  with 
antiquated  meters,  and  loose  and  shiftless  in  its  manner 
of  billing.  The  new  company  came  in,  promising  better 
light  and  cheaper  service.  It  lowered  its  kilowatt-hour 
rate,  installed  new  meters,  and  looked  after  its  busi- 
ness efficiently.  The  result  was  in  many  instances  an 
increase  of  monthly  bills  and  a  shower  of  protests  from 
the  patrons  of  the  company. 

Then  the  service  in  the  town  was  carefully  inspected 
by  Professor  Clewell  himself,  and  recommendations 
were  made  for  improvements.  It  was  found  that,  al- 
though the  substation  voltage  was  kept  well  regulated, 
the  old  distribution  circuits  gave  large  variations  from 
place  to  place.  The  voltage  rating  of  the  lamps  was 
loose.  Tungsten  lamps  were  coming  into  use,  usually 
installed  bare  in  old  fixtures,  and  in  general  the  illumi- 
nation was  bad.  The  physical  difficulties  were  remedied, 
lamp  voltage  was  standardized,  and  some  effort  was 
made  by  the  local  solicitor  to  improve  lighting. 

The  result  of  two  years  of  these  conditions  showed 
in    a    formal    petition    for    permission    to    establish    a 


municipal  plant  on  the  ground  that  the  service  ren- 
dered was  unsatisfactory,  a  petition  on  which  the  re- 
sult of  the  hearings  is  now  pending.  Evidence  at  the 
hearings  and  investigation  of  conditions  showed  that 
the  chief  trouble  in  the  community  which  served  as  a 
basis  for  complaints  of  poor  service  was  that,  while  the 
distribution  of  electrical  energy  had  improved,  the  com- 
munity had  not  bettered  the  illuminating  service  and 
the  company  had  not  been  sufficiently  active  in  this 
cause  to  effect  a  change  for  the  better  that  would  have 
been  neither  difficult  nor  expensive  if  properly  followed 
out. 

It  is  all  very  well  for  the  central  station  manager 
complacently  to  say  that  the  people  were  at  fault,  but 
the  proper  use  of  light,  especially  when  derived  from 
the  modern  high-intensity  lamps,  is  a  matter  involving 
technical  skill  which  the  community  cannot  fairly  be 
expected  to  have.  If  the  operating  company  does  not 
institute  a  campaign  for  better  illuminating  engineer- 
ing work,  its  customers  are  bound  to  be  discontented 
and  "easy  marks"  for  politicians  who  may  find  it  for 
their  immediate  benefit  to  institute  a  movement  for 
municipal  lighting. 

The  time  has  gone  by  when  the  salesman  can  take 
the  attitude  that  his  duties  have  been  completed  by 
getting  the  contract.  His  efforts  must  be  backed  up, 
and  backed  up  vigorously,  by  the  central  station  if  it 
is  to  do  its  plain  duty  by  its  customers.  The  change 
from  carbon  to  tungsten  lamps  brought  an  evil  harvest 
of  improper  illumination.  The  change  now  in  progress 
to  the  gas-filled  lamps  will  produce  even  more  serious 
results,  and  the  company  which  neglects  its  illuminating 
service  at  this  time  may  rest  assured  that  it  is  thus 
sowing  the  seeds  for  the  growth  of  complaints. 

It  is  well  for  managers  to  realize  that  some  con- 
sumers are  first,  last  and  always  kickers,  but  on  the 
whole  the  increase  of  complaints  on  an  electric  lighting 
system  constitutes  a  serious  indictment  of  the  manage- 
ment. They  are  usually  the  result  of  following  the 
policy  of  let  well  enough  alone,  when  the  fact  is  that  in 
the  march  of  improvement  nothing  can  safely  be  left 
alone  for  any  consideration.  The  case  to  which  Pro- 
fessor Clewell  calls  attention  was  pushed  to  its  legiti- 
mate conclusion  rather  more  speedily  than  usual,  but 
in  the  present  temper  of  commissions  and  other  regu- 
lating bodies  there  is  trouble  ahead  for  the  company 
that  does  not  follow  up  its  sales  of  energy  by  per- 
sistent and  intelligent  service  work  among  its  cus- 
tomers. 


AMONG  the  leading  articles  which  The  Coming  Issues 
will  be  presented  in  the  operating 
issue  of  the  Electrical  World  for  April  14  will  be 
one  giving  the  experience  of  a  public  utility  company 
with  the  use  of  high-voltage  aerial  cable.  The  results 
which  have  been  obtained  with  this  installation  have  led 
the  company  to  adopt  aerial  cable  for  all  special  work 
requiring  transmission  pressures  as  high  as  26,400  volts. 
The  third,  issue  of  April,  which  is  the  engineering  num- 
ber, will  contain  an  article  explaining  methods  of  calcu- 


lating values  required  in  the  layout  and 
revision  of  direct-current  networks  and 
will  point  out  the  effects  of  adding  new  conductors  to  an 
existing  system.  In  addition  to  central  station  commer- 
cial problems  of  a  managerial  nature,  there  will  be  tak- 
en up  in  the  April  28  issue  in  symposium  form  the  broad 
question  of  "Should  the  Central  Station  Make  Free  Re- 
pairs on  Customers'  Appliances?"  There  will  also  be 
the  regular  departments  for  the  engineering  and  operat- 
ing men. 
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Poor  Lighting  Promotes  Public  Ownership 

Unsatisfactory  Illumination  Jeopardizt  i  the  Reputation  of  Commercial  Centra]  Station 
Service    A  Lesson  from  a  Pennsylvania  Case  in  Which 

Change  in  Control  Was  Involved 


IIY     (I 
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I  fell   thai   illumination  service  la  becoming  an 

element  of  importance  in  central  station  worl 
thai  a  neglecl  of  this  elemenl  may  be  the  means  of 
increasing  the  tendency  to  use  poor  lighl  as  an  argu- 
ment favoring  municipal  ownership.  To  illustrate  this 
point,  the  difficulty  experienced  by  a  large  company  with 
the  patrons  in  one  of  the  boroughs  included  in  its  serv- 
used  as  the  basis  of  the  following  discussion. 

As  a  matter  Of  record  it  should 
be  stated  that  the  company  con- 
cerned fell  that,  although  testimony 

as  to  poor  illumination  was  used  by 
the  applicant  for  a  municipal  plant, 
it  had  little,  if  anything,  to  do  with 
the  starting  of  the  idea;  but  that  it 
was  unquestionably  an  exceedingly 
convenient  argument  with  which  to 
boost  the  case.  It  is  to  be  noted 
also  that  the  idea  of  a  municipal 
plant  was  put  under  way  immedi- 
ately after  the  new  company  took 
over  a  very  much  run-down  prop- 
erty and  before  it  had  time  to  get 
things  into  shape  and  to  educate  the 
customers  properly  in  the  use  of 
light.  Furthermore,  in  justice  to  the 
company  it  should  be  known  that 
the  difficulty  experienced  in  this  particular  borough  is 
not  representative  of  the  conditions  in  the  remaining 
98  per  cent  of  the  company's  territory,  where  no  such 
difficulty  has  been  met. 

The  underlying  thought  in  this  article,  irrespective 
of  any  of  these  points,  is  that  consumers  better  edu- 
cated in  the  proper  use  of  light  will  result  in  a  lessened 
tendency  for  such  a  community  to  advance  a  poor  light- 
ing plea  as  a  basis  for  any  efforts  which  may  be  started 
for  municipal  ownership,  particularly  where  the  service 
of  the  public  utility  company  is  adequate  and  satisfac- 
tory in  all  other  respects.  The  main  purpose  is  thus 
to  encourage  active  and  intelligent  efforts  on  the  part 
of  the  companies  to  see  that  the  good  service  extends 
all  the  way  into  the  homes  of  their  customers  and  in- 
cludes efficient  and  suitable  illumination  as  a  distinct 
part  of  their  program.  With  the  foregoing  points  in 
mind  it  is  believed  that  no  injustice  will  be  done  to  the 
company  in  question  by  a  selection  of  one  of  the  weak 
points  in  an  otherwise  excellent  system,  merely  in  order 
to  use  this  case  as  an  illustration  of  an  influence  which 
may  be  faced  by  others  in  applications  for  municipal 
ownership. 

Ir  May,  1915,  the  writer  made  an  inspection  of  resi- 
dence lighting  conditions  in  the  borough  of  Catasauqua, 
a  municipality  with  a  population  of  about  5000  situated 
in  eastern  Pennsylvania,  for  the  purpose  of  discovering 
the  basis  of  numerous  complaints  regarding  the  service. 
Two  years  later  this  borough  filed  a  petition  before  the 
State  Public  Service  Commission  for  a  permit  to  in- 


This  actual  experience  teaches 
the  necessity  of  educational  work 
in  illumination. 

"An  interest  must  be  taken  in 
the  way  light  is  used,"  says  the 
author. 

"If  this  responsibility  is  avoided 
or  neglected,"  he  adds,  "the  com- 
pany may  find  itself  confronted  un- 
expectedly in  a  hearing  for  a 
municipal  plant  by  many  witnesses 
who  might  have  become  satisfied 
customers." 

Prevention  is  easier  than  remedy. 


I  I  i  u  111, 
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^ t ; 1 1 1  a  municipal  electric  lighting  plant.    The  hearing 
"ii  this  application  took  place  on  Feb.  8,  9  and  10,  L917, 

at    AllentOWn,   Pa.     The  history  of  this  case  is   interest- 
ing in  that  it  shows  this  rather  new  influence  tend 
ing   toward   municipal   ownership 

Shortly  before  1915  the  old  privately  owned  plant 
which  supplied  light  and  power  to  this  borough  was 
bought  by  the  Lehigh  Valley  Light  &  Power  Cum 
pany,  a  central  operating  plant 
which  supplies  twenty  or  more 
municipalities  in  the  eastern  part 
of  Pennsylvania  in  and  about 
Allentown.  About  this  time  the 
Lehigh  Valley  Traction  Company, 
operating  a  network  of  trolley  lines 
in  the  same  general  section  of  the 
State,  increased  the  fare  between 
Allentown  and  Catasauqua  from  5 
to  10  cents,  a  step  which  was  bit- 
terly resented  by  the  community 
affected.  It  is  to  be  noted  that  one 
of  the  incentives  offered  by  the 
Lehigh  Valley  Light  &  Power  Com- 
pany for  its  entry  into  this  bor- 
ough was  better  light,  coupled 
with  cheaper  service,  this  feature 
being  referred  to  repeatedly  by 
the  numerous  witnesses  for  the  applicant. 

Antiquated  meters  and  lax  methods  in  rendering,  modi- 
fying and  collecting  bills  by  the  old  company  for  several 
years  prior  to  1915  had  given  the  consumers  an  incor- 
rect idea  of  the  actual  value  of  the  service  rendered,  and 
the  installation  of  new  and  accurate  meters  about  1915 
resulted  in  many  cases  in  higher  net  monthly  bills  in 
spite  of  the  decrease  in  the  kilowatt-hour  rate  which 
was  instituted  by  the  new  company.  To  the  average 
citizen  higher  monthly  bills  were  incompatible  with 
reduced  rates,  and  this,  with  the  increased  trolley  fare, 
produced  a  widespread  opinion  that  something  was 
wrong,  and  in  consequence  the  lighting  service  became 
the  target  of  much  criticism. 

Change  in  Lamps 

At  or  about  the  date  of  the  writer's  inspection  of 
these  conditions  there  was  a  general  substitution  of 
tungsten  lamps  for  the  older  carbon-filament  lamps 
which  had  been  used  almost  universally  prior  to  that 
time.  The  inspection  showed  that  bare  tungsten  lamps 
were  being  used  without  reflectors  in  many  instances; 
in  fact,  among  the  residences  of  those  making  the  chief 
complaints  the  use  of  bare  unprotected  tungsten  units 
might  be  referred  to  almost  as  the  rule  at  that  time. 
Voltage  records  at  the  substation  showed  practically 
constant  voltage,  and  graphic  voltage  records  at  one  or 


*lhe  reference  in  these  notes  to  the  case  of  the  borough  of 
Catasauqua  is  made  through  the  courtesy  of  A.  H.  S.  Cantlin,  vice- 
president  and  manager  of  the  Lehigh  Valley  Light  &  Power  Com- 
pany, Allentown,  Pa. 
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two  typical  service  points  indicated  reasonably  close 
voltage  regulation  during  the  evening  hours. 

It  should  be  stated  in  fairness  to  the  new  company 
that  the  distribution  circuits  of  the  old  company  were 
in  a  very  bad  condition  and  these  had  been  modified  only 
slightly  in  1915  at  the  time  of  the  report.  As  a  result, 
voltage  readings  on  an  indicating  voltmeter  at  various 
service  points  indicated  considerable  variations  from  a 
standard  value,  although  the  substation  voltage  showed 
no  appreciable  variations  during  evening  hours.  The 
conditions  in  this  borough  in  1915  presented  some  very 
interesting  features.  A  reduction  in  rates  coupled  with 
accurate  meters  was  resulting  in  somewhat  higher 
monthly  bills  in  certain  cases,  and  the  substitution  of 
the  improved  tungsten  lamps  for  the  old  carbon-filament 
units  was  accompanied  by  bitter  complaints  against 
the  service  rendered.  Poor  light  (with  brighter  lamps) 
and  higher  bills  (with  lower  rates)  were,  in  short,  the 
text  of  practically  all  of  the  testimony  from  the  large 
number  of  witnesses  who  occupied  a  great  proportion 
of  the  time  during  the  three  days'  hearing. 

In  further  fairness  to  the  new  company,  it  may  be 
stated  that  essentially  all  of  the  writer's  recommenda- 
tions were  carried  out  during  the  two  years  following 
the  inspection,  and  some  strenuous  efforts  were  made 
to  conduct  certain  educational  work  among  the  con- 
sumers with  which  they  themselves  could  remedy  much 
of  the  bad  lighting  in  their  own  homes.  Even  with 
these  efforts  and  the  many  improvements  made  by  the 
new  company,  public  opinion  favored  a  municipal  plant, 
and  in  about  two  years  after  the  central  station  began 
its  service  the  application  for  the  municipal  plant  was 
filed  and  the  hearing  conducted. 

The  Essential  Features  Summarized 

The  essential  features  of  the  report  on  the  lighting 
condition  as  found  in  1915  have  a  bearing  on  what 
follows  and  are  herewith  summarized  briefly  as  indi- 
cated below: 

(1)  Voltage  regulation  in  substation  at  end  of  the 
high-tension  feeders  satisfactory. 

(2)  Graphic  chart  at  typical  service  point  shows 
satisfactory  regulation. 

(3)  Indicated  voltage  readings  in  the  residences 
show  a  considerable  variation  from  a  standard  voltage. 
Distribution  circuits  probably  at  fault. 

(4)  Voltage  rating  of  lamps  employed  shows  wide 
variations. 

(5)  General  use  of  bare  tungsten  lamps  for  residence 
lighting. 

(6)  Education  among  consumers  should  be  started  so 
that  proper  shades  and  reflectors  will  be  used  and  the 
lighting  rendered  effective  and  pleasing  for  domestic 
purposes. 

(7)  Consumers  should  be  told  that  lighting  is  best 
judged  by  the  way  the  objects  to  be  seen  are  illumi- 
nated, not  by  the  glare  from  the  lamps. 

(8)  Appearances  indicate  that  the  consumers  are,  in 
general,  using  tungsten  lamps  of  sizes  larger  than 
necessary.  Smaller  lamps  with  suitable  reflectors  may 
actually  result  in  improved  illumination. 

(9)  Discourage  the  use  of  clear  glass  reflectors. 

(10)  Rearrange  distribution  circuits  so  as  to  supply 
some  standard  voltage  to  all  residences. 

(11)  Standardize  on  some  definite  lamp  voltage  to 
correspond  with  the  standard  distribution  circuit  volt- 
age. 


(12)  Instruct  consumers  to  note  that  illumination  de- 
pends on  contrast.  The  illumination  in  the  late  after- 
noon, when  the  artificial  light  is  mixed  with  daylight, 
may  appear  less  satisfactory  than  after  dark.  Some  of 
the  complaints  may  be  due  to  a  cause  like  this. 

Consumers  Did  Not  Profit  by  Advice 

As  suggested  above,  practically  all  of  these  recom- 
mendations were  carried  out  by  the  new  company  in  the 
two  years  which  followed  the  original  inspection.  The 
service  conditions  were  definitely  improved,  meters 
calibrated,  distribution  circuits  placed  in  good  working 
condition,  feeder  regulators  installed  on  the  high-ten- 
sion lines,  and  a  solicitor  was  stationed  in  the  com- 
munity to  render  what  assistance  he  could  in  remedying 
minor  complaints  and  in  making  suggestions  for  im- 
proved methods  of  illumination.  The  events  of  these 
two  years  showed  very  little  disposition  on  the  part  of 
the  consumers  to  profit  by  such  advice,  and  it  is  doubt- 
ful if  any  material  improvement  was  effected  in  the 
illumination  of  the  homes,  although  many  improvements 
were  made  in  the  external  service  conditions. 

The  three  days'  hearing  of  this  case  at  Allentown 
was  presided  over  by  the  chairman  of  the  State  Public 
Service  Commission,  and  the  numerous  witnesses  for 
the  borough  gave  almost  uniform  testimony  that  the 
bills  were  higher  and  the  service  was  poorer  than  for- 
merly. There  was,  of  course,  much  psychology  in  this 
testimony. 

A  community  which  was  already  prejudiced  by  a  trol- 
ley fare  increase,  and  still  further  wrought  up  by  an 
intense  feeling  that  an  injustice  of  some  kind  had  been 
done  by  the  new  lighting  company  in  not  reducing  its 
monthly  bills  and  in  not  materially  improving  the 
illumination,  could  easily  work  itself  up  to  a  belief  in 
imaginary  wrongs,  and  this  was  definitely  proved  in  a 
number  of  cases  where  testimony  as  to  consistent  in- 
creases in  monthly  bills  was  shown  to  be  false  by  the 
monthly  record  of  individual  charges  which  the  company 
had  available  in  court. 

It  is  the  special  purpose  of  this  article,  however,  to 
emphasize  the  very  evident  weakness  of  those  responsi- 
ble for  the  service  in  refuting  the  many  statements  as 
to  the  bad  lighting.  The  accuracy  or  the  inaccuracy  of 
statements  about  monthly  bills  was  easily  checked  and 
immediately  refuted  in  some  cases  where  necessary,  on 
a  basis  of  tangible  records  in  the  hands  of  the  com- 
pany's auditor.  For  all  of  the  testimony  about  the  bad 
lighting,  however,  there  was  difficulty  in  formulating 
an  immediate  answer  which  could  be  used  to  refute 
these  arguments  or  critical  statements.  Many  of  then, 
were  obviously  absurd,  but,  as  far  as  the  consumer  was 
concerned,  they  were  expressed  as  firm  beliefs.  A 
typical  example  will  illustrate  the  idea  which  was  ex- 
pressed by  consumers  on  this  point. 

"I  Find  the  Light  Worse  with  Reflectors" 

One  of  the  many  witnesses  for  the  applicant  stated 

that  his  light  was  poor;  "wasn't  what  it  ought  to  be." 
Question:  "Do  you  use  tungsten  lamps?" 
Answer:  "Yes,  in  important  parts  of  my  hotel." 
Question:   "Do  you  use  reflectors  on  these  lamps?" 
Answer:  "No,  I  never  use  reflectors  or  shades;  I  find 

that  the  light   is   worse  with   reflectors   than   without 

them." 

The  actual  conditions  in  this  hotel  in  1915  were  about 

as  bad  from   the  lighting  standpoint  as  one  can  well 
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Imagine  Bare  tungsten  lamp-  were  mounted  on  ■ 
relatively  low  ceiling,  or  were  placed  In  low  ftxt 
where  bare  carbon  filament  lamps  were  formerly  u  ed 
The  question  is,  why,  after  two  years,  wa  thl  con  timer 
not  .shown  that  such  lighting  conditions  are  atrocious 
and  will  always  be  so,  n<>  matter  hew  perfect  the  station 
service  may  be  made?    in  other  words,  why  was  he  not 

shown  that    he,  as  a  consumer,  had  a  vital  share  t<>  per 

form  In  the  work  nf  improving  the  illumination  condi 

turns  in   his  own  home  or  place  of  lnisin. 

I'ki  .11  on  i  n 

rhis  is  not  saitl  in  criticism  of  the  particular  com- 
pany in  question.  It  had  a  difficult  problem  to  handle 
.mil  the  class  id"  consumers  who  made  most  of  the  com- 
plaints were  almost  impossible  to  deal  with  under  the 
conditions  of  prejudice,  the  responsibility  for  which 
could  not  be  placed  entirely  at  the  door  of  the  new 
company  at  a  time  when  every  effort  was  being  made 
to  improve  the  bad  state  of  affairs  inherited  from  the 
old  company.  Furthermore,  an  aggravating  feature  was 
the  fact  that  this  small  borough  represented  only  a  small 
percentage  of  the  total  load  on  the  central  station,  so 
that  the  difficulties  appeared  to  be  exaggerated  to  those 
in  charge  of  this  division  of  the  service. 

It  is  evident,  likewise,  that  these  conditions  of  the 
complaints  against  poor  light  are  found  on  every  hand 
in  other  plants,  although  perhaps  not  in  so  pronounced 
a  form,  and  hence  this  special  case  is  given  merely  as 
typical.  Looked  at  squarely,  however,  this  case  is 
strictly  one  in  which  poor  illumination  was  a  major 
factor  in  an  application  for  a  municipal  plant.  Poor 
illumination  was  a  complaint  placed  at  the  door  of  the 
operating  company,  and  the  company  was  held  responsi- 
ble by  the  consumers  in  the  community  for  this  condi- 
tion of  affairs. 

With  better  lighting  conditions  the  tendency  toward 
public  ownership  in  this  case  could  not  have  been 
so  strong,  since  one  of  the  principal  features  of  the 
testimony  of  practically  every  witness  for  the  applicant, 
as  shown  above,  was  complaint  of  bad  lighting. 

Central  Station  Must  Give  Illumination  Service. 

It  is  the  intention  of  this  discussion  to  suggest  that 
the  central  station  must  face  the  problem  of  improved 
illumination  service  if  it  wishes  to  avoid  the  difficulty 
experienced  by  this  company.  Systematic  records  and 
efficient  methods  in  the  auditor's  office  and  competent 
service  up  to  the  meter  are  no  longer  the  whole  story. 
It  is  hardly  proper  to  undertake  a  prophecy  concerning 
the  future  based  on  an  isolated  case  of  this  kind,  but  in 
this  single  instance  the  facts  stand  out  forcibly. 

The  remedy  must  lie  in  educational  efforts  on  the 
part  of  the  public  utility  company.  An  interest  must 
be  taken  in  the  way  light  is  used  in  addition  to  the 
question  of  how  much  is  consumed.  If  this  responsi- 
bility is  avoided  or  neglected,  the  company  may  find 
itself  confronted  unexpectedly  in  a  hearing  for  a  munici- 
pal plant  by  many  witnesses  who  might  have  become 
satisfied  customers,  and  it  may  pass  through  the  not 
altogether  pleasant  experience  of  hearing  from  its  own 
customers  the  charge  of  inferior  service,  which  is  likely 
to  be  an  embarrassment,  because  often  so  impossible  to 
answer,  and  because  the  Public  Service  Commission  may 
look  upon  this  condition  as  more  the  fault  of  the  com- 
pany than  such  a  company  has  in  the  past  been  willing 
to  admit. 


HALFORD  ERICKSON  DISCUSSES 

FAIR  RATE  OF  UTILITY  RETURN 

Pormei  Chairman  <>f  the  Wisconsin  Commission  Says 

Thai    the   Investors  Appear  to  Require 

Occasional  Extra   Dividends 

"In  interpreting  what  is  meant  by  Hie  term  'fair  re- 
turn,' some  hold  that   it   is  the   return   or  cost   at   which 

the  necessary  capital  for  proper  developments  can  be 

had;  others  say  that  the  lair  return  ie  measured  by  the 
income  basis  upon  which  the  existing  securities  of  an 
enterprise,  or  similar  securities  of  other  enterprises,  are 
selling  in  the  open  market.  There  are  also  many  other 
views.  The  former  of  these  two  views  seems  to  be  in 
line  with  the  best  interests  of  both  the  public  and  the 
investor;  the  latter  appears  unjust  to  both."  In  these 
words  Halford  Erickson  of  Chicago  addressed  the 
Wisconsin  Electrical  Association. 

In  explaining  his  views  Mr.  Erickson  said  in  part: 
"Investors,  in  order  to  furnish  capital  on  bonds  on  a 
5  to  a  5 '  •_.  per  cent  interest  basis,  appear  to  require  that 
the  principal  of  such  bonds  shall  be  protected  by  prop- 
erty and  equities  worth  not  far  from  twice  as  much  as 
the  par  value  of  the  bonds ;  that  the  interest  charges  on 
such  bonds  shall  be  protected  by  net  earnings  that 
amount  to  about  twice  as  much  as  such  interest  charges; 
that  the  future  prospects  of  the  road  or  utility  shall  be 
such  that  as  far  as  can  be  judged  the  financial  condition 
of  the  plant  is  likely  to  improve  rather  than  otherwise; 
that  the  above  income  basis  shall  not,  as  a  rule,  include 
the  cost  of  discounts,  commissions  and  issuing  expenses. 
Such  expenses  must,  therefore,  be  borne  by  the  plant  in 
addition  to  the  interest  charges. 

"The  terms  and  conditions  upon  which  investors  are 
willing  to  furnish  capital  as  developed  from  the 
prices  at  which  the  securities  have  been  selling  in  the 
market,  and  from  the  value  of  the  property  and  the 
amount  of  net  earnings  by  which  these  securities  had 
to  be  backed  up  in  order  to  sell  at  such  prices,  apply  for 
the  most  part  to  the  larger  and  better-known  railways 
and  utilities.  The  securities  of  the  smaller  utilities  un- 
der similar  conditions  as  to  the  property  and  earnings 
by  which  they  are  protected  sold  at  lower  prices  than 
those  quoted,  or  at  prices  on  which  the  yield  obtained 
was  considerably  higher  than  the  yields  herein  given. 

Return  Must  Be  at  Least  8  Per  Cent 

"The  full  meaning  of  the  facts  which  have  been 
presented  is  best  brought  out  when  they  are  applied  to 
specific  cases.  They  indicate  very  closely  that  under  or- 
dinary conditions  the  roads  and  utilities,  in  order  to 
meet  the  demands  upon  which  the  investor  is  willing  to 
supply  additional  capital,  must  have  net  earnings  for  in- 
terest on  the  bonds,  dividends  on  the  stock  and  a  sur- 
plus for  safety;  which  altogether  amount  to  not  less 
than  about  8  per  cent  on  the  fair  value  of  the  plant,  its 
equities  and  business.  With  such  net  earnings  as  these 
and  when  the  bonds  do  not  cover  more  than  from  50  to 
75  per  cent  of  the  total  value,  the  bonds  would  probably 
sell  in  the  market  on  about  a  5  to  5V2  per  cent  income 
basis,  while  the  stock  would  likely  sell  at  prices  on  which 
the  yield  would  amount  to  from  1  to  IV2  per  cent  more 
than  this.  With  a  much  lower  net  income  than  about  8 
per  cent  on  the  fair  value  of  the  plant  and  its  business, 
the  plant  could  not,  in  the  light  of  the  facts  here  pre- 
sented, very  well  be  placed  in  the  investment  class." 
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Small-Town  Interconnection  That  Paid 


How  Iron- Wire  Transmission  Lines  and  Inexpensive  Distribution  Systems  Were  Employed 

to  Serve  Small  Communities  That  Would  Otherwise  Prove  to  Be 

Unprofitable  Consumers  for  the  Company 

BY   A.    HARDGRAVE 

Construction    and    Operation    Engineer,    Middle    West    Utilities    Company 

ACCORDING  to  the  United  States  Census  of  1910, 
there  are  in  this  country  12,956  incorporated  towns 
with  less  than  5000  population  each  and  with  a 
combined  population  of  12,224,000,  or  13.3  per  cent  of 
the  total  population  of  the  United  States.  Eleven 
thousand  seven  hundred  and  eighty-four  of  these  com- 
munities, with  a  combined  population  of  8,118,825,  or 
8.8  per  cent  of  the  total  population  of  the  United  States, 
have  fewer  than  2500  inhabitants  each.  A  great  num- 
ber of  these  towns  are  supplied  from  isolated  electric 
plants,  and  with  night  service  only,  while  many  are  not 
receiving  the  benefits  of  electric  service  at  all.  In  order 
to  serve  these  small  communities  profitably  a  system 
•of  transmission  and  distribution  lines  must  necessarily 
be  designed  and  installed  at  a  cost  proportional  to  the 
revenue  which  can  be  secured.  As  a  general  rule  the 
ratio  of  investment  to  the  annual  gross  revenue  must 
decrease  in  direct  proportion  to  the  size  of  the  com- 
munity. 

The  commercial  transmission  and  distribution  of  elec- 
trical energy  in  small  properties  present  many  more 
complex  problems  than  are  found  in  properties  in  larger 
cities.  The  word  "commercial"  has  been  used  in  this 
instance  to  differentiate  between  the  use,  on  the  one 
hand,  of  high  construction  and  operating  standards, 
which  may  be  termed  high-class  engineering,  carrying 
high  initial  investment  costs  and  annual  fixed  charges, 
and,  on  the  other  hand,  of  systems  constructed  and  de- 
signed at  a  moderate  cost,  commensurate  with  the 
development  possible  in  the  smaller  towns.  This  in 
many  cases  is  the  difference  between  profitable  and 
losing  ventures  in  this  class  of  properties. 

The  average  small  town,  ranging  from  500  to  2500 
population,  does  not  offer 
the  opportunities  for  devel- 
opment existing  in  larger 
cities,  and  consequently  the 
revenue  received  per  capita 
or  per  customer  is  much 
less.  It  is  therefore  neces- 
sary to  limit  the  investment 
in  such  towns  in  proportion 
to  the  revenue  received, 
taking  into  consideration  in 
each  case  the  cost  of  pro- 
duction and  distribution.  It 
is  purely  a  question  of  eco- 
nomics, and  due  considera- 
tion should  be  given  to  the 
fact  that  as  a  rule  such 
■communities  do  not  have 
the  rapid  increase  in  popu- 
lation which  is  constantly 
going  on  in  larger  cities 
:and  industrial  centers.  In 
fact,  many  such  communi- 
ties have  not  increased  in 


FIG.     1 — TYPICAL    13,200-VOLT 
SETTLED 


population  during  the  last  decade.  Therefore  in  this 
class  of  towns  great  care  should  be  exercised  when 
designing  and  laying  out  transmission  and  distribu- 
tion systems  to  keep  in  mind  the  fact  that  in  most 
cases  development  is  limited  to  existing  business  and 
does  not  depend  upon  the  town's  future  growth.  It 
is  usually  necessary  and  profitable  in  large  cities  to 
construct  transmission  and  distribution  lines  not  only 
for  the  present  requirements  but  with  sufficient  ca- 
pacity to  provide  for  future  growth.  In  such  cases 
a  very  high  degree  of  saturation  can  usually  be  ob- 
tained. This  is,  however,  not  true  in  small  properties, 
and  therefore  systems  must  be  installed  at  moderate 
cost  if  profits  are  expected  for  the  investors. 

To  bring  out  more  clearly  the  conditions  which  affect 
the  economy  of  small-town  interconnection  a  specific 
case  may  be  instanced.  The  property  consists  of  five 
small  communities  interconnected  with  a  22.5-mile 
(36.2-km.)  13,200  volt  transmission  line  constructed 
with  No.  6  B.  B.  galvanized-iron  wire  strung  on  25-ft. 
(7.62-meter)  and  30-ft.  (9.15-meter)  cedar  poles  spaced 
forty  to  a  mile  (approximately  25  per  km.)  Half  the  line 
is  single-phase  and  the  rest  three-phase.  The  power 
station,  which  consists  of  high-speed,  non-condensing 
units  and  return  tubular  boilers,  is  situated  in  the  larg- 
est town  of  the  group,  with  a  population  of  3500. 

The  other  four  towns,  lying  within  five  to  ten  miles 
(8.05  km.  to  16.09  km.)  of  the  central  station,  are  of  400 
to  700  population.     The  total  investment  in  the  system 
amounts  to  approximately  $16.50  per  capita.    The  gross 
and  net  earnings  per  capita  for  the  year  1915  amounted 
to  $5.40  and  $2.27  respectively,  notwithstanding  the  fact 
that  during  the  period  one  of  the  small  towns  was  re- 
ceiving      dusk-to-midnight 
service  from  an  isolated  oil- 
engine plant.     The  operat- 
ing ratio  for  the  year  waa 
58.2  per  cent,  while  the  net 
earnings  amounted  to  12.57 
per  cent  of  the  investment. 
The  total  investment  ap- 
portionable     to     the     four 
small  towns,  including  the 
40-kw.   station    rating   and 
12     per    cent     supervision 
and    engineering    charges, 
amounts  to  $11.31  per  cap- 
ita, as  against  $16.50  per 
capita  for  the  entire  group. 
The   gross   earnings    for 
three  of  the  towns  for  the 
year  amounted  to  $7,044,  or 
$4    per   capita.      The    total 
operating      expenses      and 
taxes,   including  energy  at 
2.85     cents     per     kw.-hr.. 

IRON-WIRE     LINE    IN     SPARSELY  ,  F 

district  amounted   to   $1,896.      The 
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net  •  ■ .- 1 1 1  the  year  amounted  to  |6,1  18,  winch  is 

equivalent  ti>  i  return  of  20.5  per  cent  on  the  lnv< 
iiH-iit.  The  lift  earnings  from  these  towns  amounted  to 
about  i"  per  cent  of  the  total  net  for  the  entire  system. 
The  value  of  the  Pour  small  villages  to  the  initial 
property  can  be  fully  realized  when  it  is  understood  thai 
no  additional  operating  force  or  additional  station  ca 


FIG.  - — COMMUNITIES  that  WERE  INTERCONNECTED  I'.v 

WIRE    LINE 


IRON- 


pacity  has  been  required.  In  this  specific  instance  the 
three-phase  transmission  line  cost  approximately  $450 
per  mile  ($280  per  km.),  while  the  single-phase  line,  ex- 
clusive of  the  right-of-way,  cost  $386  per  mile  ($240 
per  km."). 

Notwithstanding  any  criticism  which  might  be  made 
concerning  the  use  of  this  class  of  construction,  the 
actual  losses  on  the  system  are  under  20  per  cent.  One 
of  the  most  important  factors  to  consider  is  the  profit- 
able showing  on  the  balance  sheet. 

Other  similar  groups  of  properties  with  which  the 
writer  is  familiar  are  to-day  laboring  under  extremely 
heavy  fixed  charges  owing  to  large  initial  investments 
in  high-class  transmission  and  distribution  systems — a 
class  of  construction  which  is  entirely  unjustified  in 
such  communities.     In  such  towns  using  high-class  ex- 


FIG.    3 OUTDOOR   TRANSFORMER    STATION    SERVING    ENTIRE 

TRANSMISSION    SYSTEM 

pensive  methods  the  total  transmission  losses  have  not 
decreased,  the  maintenance  is  no  lower,  and  the  conti- 
nuity of  service  is  no  better  than  that  of  the  small  iron- 
wire  transmission  system  heretofore  referred  to. 

There  are  to-day  hundreds  of  towns  ranging  in  popu- 
lation from  300  to  2500,  lying  within  commercial-trans- 
mission distance  of  existing  stations  and  transmission 


lines,  that  arc  entitled  tn  and    hould  enjoy  the  advan 
twenty  four  hour  unlimited  supply  of  electrical 
energy.     Obviously,  If  such  small  town    are  to  enjoj 

these  advantages  it    is  essential  to  provide  transmission 

and  distribution  lines  and  equipment  at  much  lower ,,,  | 

than  has  previously  been  done.  No  doubt,  when  the 
value  of  such  communities  to  existing  systems  is  fully 
realized,   manufacturers   and   engineers   will   be  quick    to 

design  and  provide  lower  cost  equipment  and  material, 

and    thereby    make    possible    the    development     of    tl 
small   towns. 

The  grouping  Of  small  properties  in  this  manner  di- 
versifies the  financial  risk  of  the  business,  g  eater 
stability  to  the  entire  financial  structure,  and  makes  the 


FIG. 


-TYPICAL   OUTDOOR   TRANSFORMER   AND    SWITCHING 
STATION    SERVING    SMALL    COMMUNITY 


securities  of  such  companies  more  attractive  to  the  in- 
vestor. It  may  be  readily  seen,  therefore,  that  concen- 
tration of  management  in  both  production  and  distribu- 
tion is,  considering  the  present  development  of  generat- 
ing and  distributing  apparatus,  the  essential  economic 
factor  that  makes  for  successful  and  profitable  operation 
of  small  properties. 


Reducing  Use  of  Gasoline  to  Safeguard 

Workmen 

To  safeguard  its  workmen  the  street  department  of 
the  Commonwealth  Edison  Company  has  abandoned  the 
use  of  gasoline  where  possible  and  in  its  place  is  using 
kerosene,  which  is  considerably  safer.  The  increased 
cost  of  gasoline  was  also  a  factor,  but  a  comparatively 
unimportant  one.  Under  the  present  arrangement  gaso- 
line is  used  only  for  operating  engine-driven  pumps  and 
by  the  cable  splicers  for  washing  their  hands.  Each 
splicer  is  allowed  a  1-gal.  (3.785-1.)  can  for  this  purpose. 
All  furnaces  and  torches  are  operated  on  kerosene.  With 
the  elimination  of  gasoline  came  an  attempt  to  make  the 
handling  of  kerosene  safer  by  providing  cans  with 
special  safety  tops  like  those  commonly  used  on  gasoline 
cans. 
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MAIN  GENERATING  STATION  OF  THE  EMPIRE  DISTRICT  ELECTRIC    COMPANY    AND    AUXILIARY    STEAM    PLANT- 

A   TYPICAL    HOLDING   COMPANY   INVESTMENT 


Enlarging  Field  of  Holding  Companies 

Tendency  of  Financing  Corporations  to  Step  Beyond  Control  of  Public  Utility  Operating 

Companies  and  Engage  in  Independent  Industrial  Activities 

Not  Subject  to  Regulation 


HOLDING  companies  occupy  a  position  of  large 
importance  and  influence  in  the  public  utility 
industries.  They  have  developed  phenomenally 
in  both  the  number  and  the  extent  of  their  operations, 
and  there  are  no  present  indications  that  the  movement 
which  they  represent  will  be  lessened  in  scope.  Like 
other  forms  of  corporate  ownership, 
they  are  of  course  open  to  abuse 
or  to  the  alternative  of  progress 
along  recognized  lines  of  economic 
value  to  the  community.  If  the 
lines  of  their  growth  are  guarded 
with  care,  they  are  capable  of  ren- 
dering useful  service  to  the  operat- 
ing properties  in  physical  standard- 
ization and  in  economy  of  operation 
and  financing.  If  they  are  directed 
with  a  loose  regard  for  their  obliga- 
tions to  the  public,  they  will  bring 
serious  disaster  to  the  public  util- 
ity industries  in  which  they  now 
have  so  powerful  a  part. 

The  latest  significant  develop- 
ment in  the  operations  of  these  ag- 
gregations of  utilities  has  such  far-reaching  possibilities 
that  it  merits  special  attention  at  this  time.  This  ten- 
dency is  turning  the  holding  companies  toward  in- 
vestment in  fields  of  industry  somewhat  allied  but  not 
directly  connected  with  their  primary  operations.  It 
is  leading  them  to  supplement  their  ownership  of  public 
utility  properties  by  extension  to  activities  which  are 
more  private  than  quasi-public  in  nature  and  are  hence 
not  subject  to  regulation.  Such  activities  are,  in  fact, 
a  further  application  of  the  principle  of  investment, 
which  is  one  of  the  best  reasons  for  the  existence  of 


The  purpose  of  the  "Electrical 
World"  is  to  call  attention  to  a 
developing  movement  which,  if  ap- 
plied generally,  will  substantially 
alter  the  character  and  position  of 
holding  companies. 

While  other  properties  are  em- 
barking in  similar  activities,  the 
most  conspicuous  example  is  the 
Cities  Service  Company.  It  has 
done  more  in  this  direction  than 
any  other  of  the  large  holding  cor- 
porations. 


the  holding  type  of  company — that  is,  the  distribution 
of  risk. 

The  average  holding  company  of  the  character  under 
consideration  here  has  its  subsidiary  operating  com- 
panies situated  in  a  number  of  different  localities  in 
the  country.  By  thus  diversifying  its  investment  in- 
terests it  lessens  the  chance  that  all 
may  be  affected  in  the  event  of  un- 
expected depression.  The  business 
selection  of  properties  in,  say,  cot- 
ton-growing districts,  general  agri- 
cultural communities,  mining  cen- 
ters, specialized  manufacturing 
districts  and  iron  and  steel  indus- 
trial communities  widely  separated 
geographically  will  almost  certainly 
result  in  combined  fair  average 
gross  returns;  it  is  extremely  un- 
likely that  reaction  in  business  con- 
ditions would  affect  a  great  many 
communities,  remote  from  each 
other,  so  unfavorably  that  all  of 
their  public  utilities  would  suffer 
at  the  same  time. 
Another  consideration  has  an  equally  important  bear- 
ing when  "boom"  times  come.  Then  the  thriving  state 
of  industry  causes  more  than  the  normal  increase  in 
the  use  of  public  utility  service,  and  there  is  a  very  good 
chance  that  some  properties  will  make  exceptionally 
large  gains  in  gross  earnings.  Just  which  of  the  prop- 
erties will  make  these  gains  is  a  question  of  prophecy 
until  the  facts  are  revealed,  but  the  prospects  are  al- 
ways there.  A  special  demand,  due  to  unusual  market 
conditions  affecting  the  products  of  a  particular  com- 
munity,  will   attract  a  prosperity  to   it  which   will  be 
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reflected  io  the  mounting  gross  earnings  of  the  public 
utilitiei  serving  that  community.  And  it  li  not  nn- 
common  to  find  thai  at  the  time  when  one  subsidiary  <>f 
a  holding  company  Is  showing  a  large  rain  another 
subsidiary,  owing  to  some  local  disturbance  entirely  dis- 
connected from  genera]  business  conditions,  Is  suffering 
a  do  C  not  iceable  proport  ions. 

It  Is  the  fair  average  return  secured  from  the  com 
bined  operations  of  properties  thus  open  to  the  effed 
of  different  influences  which  affords  the  best  justifica- 
tion for  the  existence  of  tin-  stabilizing  holding  company. 

I. ong  ago  the  holding  Company  was  extended  to  the 
three  most    conspicuous    forms  of  public   utility   service 

generally  furnished  by  private  capital,  that  is  to  say, 

electric  central  station,  artificial  Kr:'s  and  electric  rail- 
way. Naturally  the  electric  central  station  has  been  a 
particularly  desirable  form  of  investment  for  these 
companies  because  its  normal  rate  of  growth  is  larger 
than  that  of  the  gas  company  or  the  electric  railway 

Enlargement  oe  Holding  Company  Activities 

It  is  only  recently  that  the  field  of  activity  of  the 
holding  company,  based  primarily  on  investment  in 
public  utilities,  has  been  enlarged  still  further.  This 
enlargement  of  activities  is  still  a  matter  of  experiment 
with  some  properties,  although  with  others  it  is  held  to 
be  a  definite  policy  and  an  assured  success.  In  addi- 
tion to  the  companies  which  have  actually  gone  into 
additional  forms  of  industry,  others  have  similar  en- 
terprises under  consideration  and  still  others  are  be- 
lieved to  be  looking  into  the  possibilities  offered. 

The  Cities  Service  Company  is  the  most  conspicuous 
of  the  holding  companies  which  have  gone  into  a  new 
class  of  business  on  a  large  scale.  This  company  has 
introduced  into  its  operations  an  element  of  possible 
profit  which  has  turned  out  to  be  of  far  greater  impor- 
tance than  any  other  operations  of  current  times  in 
the  stable  and  regulated  public  utility  industries.  Fol- 
lowing a  settled  policy  formed  several  years  ago,  this 
company  has  stepped  logically  from  the  production  of 
natural  gas,  which  it  was  furnishing  to  several  com- 
munities in  the  West,  to  the  production  of  petroleum. 

Drilling  for  natural  gas,  one  of  its  subsidiary  proper- 
ties found  oil  in  large  and  profitable  quantities.  Con- 
trolling large  areas  of  land  which  were  capable  of  pro- 
ducing both  natural  gas  and  petroleum,  it  then  took  the 
second  step  of  purchasing  refineries  in  order  to  treat 
its  crude  petroleum.  Later  there  followed  the  most 
recent  action  of  the  company  in  acquiring  control  of  an 
old-established  corporation  engaged  in  marketing  petro- 
leum products  in  world-wide  markets,  the  Crew-Levick 
Company,  the  headquarters  of  which  are  in  Philadelphia. 

Theories  of  Mr.  Doherty 

An  official  of  the  Cities  Service  Company  states  to  the 
Electrical  World  that  the  policy  of  entrance  into  a 
new  industry  was  not  haphazard  or  accidental.  Many 
years  ago  Henry  L.  Doherty,  president  of  the  company, 
formed  theories  that  the  location  of  deposits  of  natural 
gas  and  petroleum  would  be  found  by  study  of  geological 
strata.  With  the  organization  of  the  Cities  Service 
Company  and  its  successful  development  of  subsidiary 
natural  gas  properties  in  the  Kansas  fields  it  was  de- 
cided to  conduct  practical  experiments  along  the  lines 
suggested  by  the  theories  developed  by  Mr.  Doherty  a 
number  of  years  ago. 

One  of  the  first  steps  was  the  purchase  of  control  of 


Ome  companies  producing  natural  gas.  This  was  in 
L912,  and  it  was  taken  with  the  definite  object  "I  en- 
larging    the    production    Of    natural    gas,    Of    conserving 

the  production  and  use  of  this  commodity  ami  of  testini 
the  theories  that,  in  connection  with  the  depo  it  of 
gas,  nil  also  would  he  located   m   profitable  quantities, 

At  the  time  the  Company  began  operations  of  this  char- 
acter   a    geological    department     was    Organized     in    the 

Doherty  Operating  Company,  which  operates  the  Cities 

Service  Company.  Where  this  department  had  at  the 
beginning  only  three  men,  it  is  significant  of  its  growth 
in  importance  to  the  company  that  it  has  at  present  a 
total  of  L50. 

While  drilling  for  gas  in  the  fall  of  1914  the  Empire 
Gas  &  Fuel  Company,  a  subsidiary  of  the  Cities  Service 
Company,  discovered  oil  in  the  so-called  Augusta  field, 
Kansas,  in  which  it  had  large  holdings.  As  a  result  of 
subsequent  geological  study  and  practical  tests  the  com- 
pany enlarged  its  operations  steadily  until  it  now  has 
144  wells  in  the  Augusta  field  and  386  in  another  dis- 
trict, known  as  the  Eldorado  field.  With  these  extensive 
interests  the  Empire  Gas  &  Fuel  Company  has  become 
one  of  the  largest  producers  of  oil  in  the  country.  To 
supplement  the  petroleum-producing  activities  thus  as- 
sured the  Cities  Service  Company  purchased  the  stock 
of  six  refining  companies  and  practically  all  of  the  stock 
of  the  Crew-Levick  Company,  which,  although  also  a 
producing  and  refining  company,  is  essentially  a  dis- 
tributor of  petroleum  products.  The  latter  company 
will  add  petroleum-carrying  steamships  to  its  plant  so 
as  to  provide  better  for  its  European  markets. 

CO-OPERATION    WITH    UNIVERSITIES    IN    RESEARCH 

In  conjunction  with  the  operations  in  gas  and  oil 
fields  the  Cities  Service  Company,  for  the  purpose  of 
conducting  research  work,  has  co-operated  with  the 
staffs  of  the  technical  universities  in  the  sections  in 
which  the  gas  and  oil  fields  are  situated.  Its  electrical 
engineers  have  worked  with  the  oil  operators  to  enlarge 
the  possibilities  of  pumping  by  electrical  energy,  a 
development  of  recent  years  which  is  believed  to  promise 
economical  and  desirable  results. 

A  similar  extension  of  activities  by  the  United  Gas 
&  Electric  Corporation  is  the  purchase  of  an  interest  in 
a  natural  gas  and  oil  development,  situated  chiefly  in 
Louisiana,  but  partly  in  Mississippi,  Texas,  Oklahoma 
and  Kansas.  This  investment  comprises  an  interest  in 
Louisiana  Gas  &  Fuel  Company,  Inc.,  bonds  and  stock. 

Other  public  utility  holding  company  interests  which 
have  made  definite  plans  for  entering  fields  of  activity 
outside  of  the  old  scope  of  operations  have  not  in  all 
cases  announced  their  arrangements  publicly.  Some  of 
these,  however,  are  giving  careful  study  to  the  subject 
and  have  expended  money  in  experimental  work.  The 
high  prices  prevailing  for  petroleum  products  and  the 
continued  demand  from  consumers  in  those  markets 
have  turned  attention  in  that  direction.  Holding-com- 
pany interests  have  been  investigating  conditions  in 
the  oil  producing,  refining  and  marketing  industries  to 
measure  the  possibilities  and  the  danger  of  investment 
after  so  great  an  expansion  and  rise  in  selling  prices  as 
have  taken  place  recently. 

In  other  directions  also  investigations  are  in  progress 
to  determine  what  allied  lines  of  industry  can  be  con- 
ducted profitably  in  connection  with  public  utilities. 
Progress  has  been  made,  and  it  is  evidently  only  a  ques- 
tion of  time  when  actual  developments  will  follow. 
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Output  of  Large  Generating  Systems 

Approximately  Two-thirds  of  the  Central  Station  Energy  of  the  Country  Generated 
by  Forty-one  Companies,  Chiefly  in  Hydroelectric  Stations 
Increase  More  Than  2,000,000,000  Kw-hr.  for  Year 


STATISTICS  for  1916  on  the  outputs,  peak  loads  and 
load  factors  of  the  largest  generating  systems  of  the 
country  are  given  in  the  accompanying  table.  The 
total  output  of  the  companies  listed  was  17,500,000,000 
kw.-hr.,  the  combined  outputs  of  the  companies  in  the 
United  States  approximating  15,500,000,000  kw.-hr. 
The  greater  part  of  the  electrical  energy  was  generated 
from  water  power.  Similar  statistics  for  the  years  1915 
and  1914  were  published  in  the  Electrical  World  of 
March  11,  1916. 

With  two  exceptions,  every  one  of  the  companies 
shows  an  increased  output  over  1915.  Instances  of  in- 
creases due  to  war  conditions  are  to  be  noted  in  the 
cases  of  the  three  Canadian  companies  (the  Ontario 
Power  Company  of  Niagara  Falls,  the  Shawinigan  Wa- 
ter &  Power  Company  and  the  Toronto  Power  Company) 
and  of  the  Montana  Power  Company,  the  Detroit  Edi- 


son Company,-  the  Duquesne  Light  Company,  the  Utah 
Power  &  Light  Company,  the  Philadelphia  Electric  Com- 
pany and  the  Public  Service  Electric  Company  of  New 
Jersey. 

Returns  from  three  companies  not  heretofore  listed  in 
this  compilation,  the  Cleveland  Electric  Illuminating 
Company,  the  Virginia  Railway  &  Power  Company  and 
the  Empire  District  Electric  Company,  are  published  for 
the  first  time.  As  has  been  the  case  for  a  number  of 
years  now,  the  Commonwealth  Edison  Company  of  Chi- 
cago shows  a  larger  output  than  any  other  generating 
company  in  the  country  and  may  claim  without  question 
the  distinction  of  being  the  largest  generating  company 
in  the  world. 

The  figures  for  the  Ontario  Power  Company  have  to 
do  only  with  the  energy  actually  produced  in  its  own 
station.     The  company  purchased   in  addition  a   large 


DATA   ON   OUTPUT   AND  LOAD   FACTOR   OF   LARGEST   GENERATING   SYSTEMS   IN    AMERICA 


System 


Commonwealth  Edison  Company 

Niagara  Falls  Power  Company 

Ontario  Power  Company  of  Niagara  Falls .  . . 
New    York    Edison    Company    &     United 

Electric  Light  &  Power  Company 

Montana  Power  Company 

Pacific  Gas  &  Electric  Company 

Hydraulic  Power  Company 

Toronto  Power  Company 

Public  Service  Electric  Co.  of  N.  J 

Detroit  Edison  Company 

Tennessee  Power  Company 

Shawinigan  Water  &  Power  Company 

Duquesne  Light  Company 

Philadelphia  Electric  Company 

Pennsylvania  Water  &  Power  Company .... 

Utah  Power  &  Light  Company 

Great  Western  Power  Company 

Mississippi  River  Power  Company 

Pacific  Light  &  Power  Corporation 

Puget  Sound  Traction,  Light  &  Power  Co .  . . 

Cleveland  Electric  Illuminating  Co 

Electric  Company  of  Missouri ) 

Union  Electric  Light  &  Power  Co J 

Commonwealth  Power,  Railway  &  Light  Co. 
Southern  California  Edison  Company 

Buffalo  General  Electric  Company 

New  England  Power  Company 

Edison  Electric  Illuminating  Co.  of  Boston. 
Edison  Electric  Illuminating  Co.  of  Brooklyn 

Wisconsin  Edison  Company 1 

Milwaukee  Electric  Railway  &  Light  Co.  j 

Portland  Railway,  Light  &  Power  Co 

Sierra  &  San  Francisco  Power  Company .... 

Alabama  Power  Company 

Georgia  Railway  &  Power  Company 

Minneapolis  General  Electric  Company .... 

Great  Northern  Power  Company 

Washington  Water  Power  Company 

Adirondack  Electric  Power  Corporation.  .  .  . 
Rochester  Railway  &  Light  Company 

Toledo  Railways  &  Light  Company 

Virginia  Railway  &  Power  Company 

Southern  Sierras  Power  Company \ 

Nevada-California  Power  Company J 

Potomac  Electric  Power  Company 

Empire  District  Electric  Company 

Southwestern  Power  &  Light  Company 
Southern  Power  Company* 


1916 


Peak  Load 
(Kw.) 


369,740 
143,360 
123,900 

254,824 
149 , 740 

141,008 
89,275 
129,000 
174,000 
130,200 

81,650 
108,000 
101,000 
142,260 

77,000 

68,894 
74.100 
82,400 
82,765 
77,030 

84,999 
88,544 


60,930 

65,500 
64,000 
80,539 
67,200 
64,170 


47,335 

40,500 


13,  (140 
38,200 
30,440 
1 1 , 575 
40,250 

36,428 

33,900 
22 , tOO 

38.600 

26,900 
25,600 


Date  of 
Peak  Load 


Dec.     19 

Nov.    24 
Oct.      12 


Dec.  20 

Dec.  19 

Dec.  19 

Dec.  26 

Dec.  20 

Dec.  14 

Dec.  19 

Dec.  14 

Dec.  14 

Dec.  21 

Dec.  12 


Dec.  6 

Dec.  14 

Nov.  27 

Dec.  22 

Nov.  28 


Oct. 
Dec. 


Dec.     28 


Dec.  14 
Dec.  12 
Dec.  12 
Dec. 
Dec. 


19 


Nov.    29 
Dec.     ii 


Dec.  14 

Nov.  21 

Dec.  14 
Dec.  12  &  22 

Dec.  16 

Dec.  22 

Dec.  18 

April  28 

Dec.  18 

Mar.  26 

Oct.  5 


Yearly 

Output 

(Kw.-Hr.) 


Yearly  Load 

Factor 

(per  Cent) 


1,341,964,000 

1,015,525,680 

942,221,900 

856,385,319 
867,940,326 

768,304,907 
717,079,320 
060,873,579 
608.018,729 
546,925,300 

483,354,162 
478,540,000 
463,537.660 
444,785,884 
417,837,600 

412,726,000 
408.391,067 
393,400,000 
370,308,731 
353,697,263 

340,670,721 
333,964,652 

315,964,337 
299,950,513 

299 , 306 , 640 
246,000,000 
238,557,144 
233,452,500 
218,421,711 


194,146,555 
191,620,000 
184,345.360 
172,000,000 

171,672,890 
163,807,560 
162,825,400 
151.128,310 
140,009,428 

134,842,300 
132,275,000 
131,084,265 

122,158,818 

119,280,363 
95,740,000 


43.20 
80.64 
86.80 

38.30 
84.50 

62.20 
91.50 

58.40 
39.82 
47.80 

67.00 

50.00 

52.30 

35.6 

61.8 

67.8 
62.65 
54.3 
51 .  76 
51.8 

45.8 

43.1 


56.04 

57.00 

44.00 

33.72 

38.1 

39.00 


46.5 
51.07 


44.9 

48.8 

60.80 

41.40 

41.00 

42.2 
II  54 
66.5 

36.1 

49.7 
43.0 


1915 


Peak  Load 
(Kw.) 


337,900 
126,320 


239,416 
89,000 

139,540 
87,395 
102,000 
143,000 
101,800 


83,000 

* 

76,000 


62,100 
77,300 
76,150 
66,000 


66,930 
56,625 

62,460 
49,300 
72,802 
62,000 
52,458 


47,150 
40,560 
28,750 
77,100 

33,100 
32.000 
28,691 
38,400 
37,000 

33,373 

20,300 

36,200 

* 
16,600 


Date  of 
Peak  Load 


Yearly 

Output 

(Kw.-Hr.) 


Nov.    29 
Dec.     27 


Dec. 
Dec. 

Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


6 
20 

1 

it. 
29 

Id 
17 


1,198,636,900 
899,427,550 
757,713,600 

740,873,162 
489,831,218 

725,715,620 
095,619,450 
348,000,000 
490,684,988 
393,129.850 


Nov.    29 
Dec.     12 


Nov.  15 

Nov.  18 

Oct.  28 

Dec.  30 


Nov.    29 


Dec.     .  . 
July      13 


Dec.  29 

Dec.  13 

Dec.  23 

Nov.  19 


Dec.  30 

Feb.  26 

Dec.  21 

Dec.  17 

Dec.  6 

Nov.  23 

Jan.  20 

Dec.  13  &  29 

Dec.  15 


Dec. 

31 

July 
Nov. 

29 
30 

Dec. 

22 

347,514,317 


337,264,400 
370,330,660 
316,098,189 
295,766,712 


308,759,186 

245,300,654 
286,985,095 

273,950,000 
172,863,764 
208,358,400 
188,516,851 
158,089,543 


186,372,553 
190,147,804 
123,882,040 
179,976,596 

128,941,588 
142,249,020 
165,913,500 
128,640,000 
123,401,451 

100,168,375 

ii4!i87!385 

111,082,725 

87 ,089, 000 


Yearly  Load 

Factor 

(per  Cent) 


42.50 
81.28 


35.30 
84.10 

59.40 
91.00 
39.00 
37.73 

44.10 


48.00 
51.90 


62.00 
54.60 
47.39 
51.20 


42.60 


42.50 
57.80 


40.05 
32.70 
34.70 
35.00 


45.10 
53.5 
48.00 
26.65 

44.50 
50.80 
66.00 
38.20 
38.00 


64.20 
35.03 

44. 00 


*No  data  received. 
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..nidiint  "i  energj  from  outside  source*  And  therefore 
actually  handled  and  delivered  verj  much  more  than 
the  figures  given  would  Indicate,  it  will  be  noted  thai 
the  load  factor  of  the  Hydraulic  Power  Company  of 
Niagara  Falls  la  this  year  91.5  per  cent.  Tins  figure 
obtained  by  using  the  average  output  for  the  whole 
year  compared  with  the  h i j^iit-st  Bingle  reading  for  the 
year.  Thecompany  reporta  that  Its  ordinary  daily  load 
factor  ia  usually  above  98  per  cent,    in  thi  I  the 

Commonwealth  rower,  Railway  &  Lighl  Company  the 
returns  for  1916  show  the  actual  sales  of  electricity  in 
kilowatt-hours  rather  than  the  amount  generated. 

All  of  the  COmpaniea  have,  Of  course,  felt  the  increased 

cost  of  material  and   labor,  and  with  one  or  two  excep 

tiona  all  of  the  steam  generating  systems  have  suffered 
conaiderably  for  want  of  coal  and  also  because  of  the 
great  increase  in  the  price  of  it.  The  hydroelectric  sta- 
tions at  Niagara  Falls  and  also  those  in  the  West  are 
still  handicapped  by  want  of  legislation  which  will  en- 


THINGS  TO  CONSIDER  WHEN 

MAKING  LINE  EXTENSIONS 

Three    Points   That    Should    He    Borne   in    Mind    by 
Managera  to  Avoid  the   Losses  Due  to  Lack  of 
ed  Policy  and  Preliminary  Investigation 

BY   EL   a.    LANQW0E1  in 

.Manx   existing  distribution  lines  arc  being  operated 

at  a  loss    because  they  were  built  without  proper  pre 
llminary  investigation  and  without  any  fixed  policj   re 

garding  line  extensions.     To  avoid  making  such  unprolit 
able  Investments,  therefore,  three  things  become  n«. 
sary  : 

(1)  The  adoption  of  a  standard  policy  as  to  the  return 
required  from  any  proposed  line  extension;  (2)  a  sys- 
tem of  investigation,  report  and  approval  for  a  particu- 
lar extension  which  will  compel  the  gathering  of  propel 
data  and  their  submission  in  such  a  way  as  to  allow  of 
easy   inspection  and  checking   before  approval   by   the 


LINE    EXTENSION    RECOMMENDATION 

,,_.,,                 niATRirvr                                          n»T» 

We    WOULD    WCOMHEND   THAT   OUR    LINES    BE    EXTENDEO 
FROM                                                                               TO                                                                                 A    DISTANCE    OF 
FEET   TO   SUPPLY 

VOLTAGE                           PHASE                       SERVICE    MUST    BE    FURNISHED    BV 

EMPLC      EES    ARC    CAUTIONED    NOT    TO    PROMISE    IMPOSSIBLE     DATES.. 

SURVEY    BY                                                                                      APPROVED 

MST,    MAMASBR 

COST   OF   EXTENSION 
reerr  no                 wire                                    pounds 

COST 

TOTAL 

■RACES 

TOTAL    LINE    MATERIAL 
LABOR 

— 

TOTAL    LABOR 

LIGHTNING    ARRESTERS 

HIGH    TENSION    EQUIPMENT 

SPECIAL    EXPENSES 

TOTAL    GENERAL 

NOTE  :      THIS    FORM    MUST    BE    FILLED   OUT  FOR  ALL  EXTENSIONS    REQUIRING    A  RUN 
OF   OVER   3O0    FEET   OR  THE    SET'ING    OF   MORE   THAN    3    POLES 

ESTIMATED    ANNUAL    REVENUE 


> ...     ..  POWER TOTAL. 

TOTAL   HORSE    POWER 


NUMBER  OF  CUSTOMERS LIGHTS 

NUMBER   OF   MOTORS    

LIST    MOTORS    IN    DETAIL    BELOW  I 

TOTAL    KILOWATT    DEMAND  CONNECTED _ 

HAVE    PROSPECTS   AGREED  TO  A    DEFINITE    MINIMUM   CHARGE.. 

HOW    MUCH  

WILL  PROSPECTS  PAY   PART  OF  COST  OF  EXTENSION.., 

HOW    MUCH 


THIS  POINT  SHOULD  BE  THOROUGHLY  EXPLAINED  BY  THE  COMPANY'S  REPRESENTA- 
TIVE AND  A  STANDARD  FORM  OF  AGREEMENT  TO  THAT  EFFECT  SIGNED  BY  THE 
CUSTOMER. 

DETAIL   OF    REVENUE 


'"NX"'9 

OF    LOAD 

opToTd 

PER    YEAR 

ANNUAL    REVENUE 

1 

TOTAL 

APPROVED : 


CHIEF    ENGINEER 


FIGS.  1  AND  2 — FRONT  AND  BACK  OF  LINE  EXTENSION  RECOMMENDATION    BLANK,    SHOWING   ESTIMATED    COST    OF   EXTENSION    AND 

ESTIMATED  ANNUAL  REVENUE  TO  BE  DERIVED 


able  them  to  use  water  power  up  to  their  needs  and  to 
take  care  of  increasing  demands  on  their  systems.  It  is 
hoped  that  the  session  of  Congress  now  convened  may 
grant  relief  in  water-power  matters,  especially  as  the 
coal  situation  is  bound  to  become  more  and  more  acute. 

Having  a  wider  diversity  of  uses  for  electricity  than 
any  other  section  of  the  country,  the  Pacific  Coast  com- 
panies still  enjoy  much  better  load  factors  than  the  com- 
panies in  the  interior  states  and  along  the  Atlantic 
seaboard. 

In  view  of  the  high  cost  of  material,  which  has  com- 
pelled many  companies  to  keep  down  extensions,  the 
outputs  recorded  are  most  excellent.  They  indicate 
more  intensive  development  on  the  part  of  the  various 
companies. 


proper  executives;  (3)  no  extensions  or  promises  of- 
them  should  be  made  until  an  approval  has  been  re- 
ceived. If  a  proper  system  is  worked  out  covering  the 
three  points  mentioned  most  of  the  troubles  attending 
line  extensions  will  be  avoided,  thereby  saving  money 
and  strengthening  the  prestige  of  the  operating  com- 
pany. 

While  the  system  described  in  what  follows  was 
worked  out  for  the  use  of  a  large  company,  it  should  be 
of  interest  also  to  smaller  companies.  With  holding 
companies,  the  requests  for  line  extensions  are  usually 
brought  to  the  attention  of  a  local  manager,  who  perhaps 
has  already  made  up  his  mind  that  the  extension  should 
or  should  not  be  made,  so  that  his  subsequent  decisions 
may  be  biased.     However,  if  this  man  only  collects  the 
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data  and  sends  them  in  detail  to  the  higher  executives 
for  approval,  a  much  better  decision  results  for  the  fol- 
lowing reasons: 

(1)  A  larger  number  of  the  men  in  the  organiza- 
tion will  pass  upon  the  proposition,  or  by  applying  the 
old  saying  "two  heads  are  better  than  one";  (2)  the 
men  higher  up,  being  unfamiliar  with  all  local  details, 
are  in  better  position  to  pass  on  the  cold,  hard  facts 
presented  without  sentiment  or  prejudice. 

The  adoption  of  a  standard  policy  varies  somewhat 
with  different  organizations.  As  a  general  rule,  however, 
it  should  be  required  that  the  gross  revenue  from  an  ex- 
tension shall  pay  therefor  in  from  two  to  three  years. 
One  company  has  decided  to  "pay  out"  in  one  year,  but 
this  policy  in  some  cases  proved  unsatisfactory  and  dis- 
couraged a  lot  of  good  business.  In  the  opinion  of  the 
writer,  a  policy  of  "paying  out"  in  two  and  one-half 
years  will  take  care  of  nearly  all  ordinary  conditions  and 
permit  taking  on  all  proper  business.  The  adoption  of 
a  definite  policy,  known  to  all  employees,  will  prevent 
the  building  of  unprofitable  lines  and  what  is  nearly 
as  bad  the  promise  of  extensions  when  they  cannot  be 
financially  considered  and  when  later  a  refusal  to  build 
will  cause  resentment  and  injure  the  standing  of  the 
company  in  the  community. 

Having  adopted  a  policy,  the  next  step  is  to  provide  a 
system  whereby  extensions  can  be  made  only  after 
careful  investigations,  estimates  of  cost  and  revenue 
and  approval  by  the  proper  executive  have  been  made. 
A  form  devised  by  the  writer  for  the  purpose  of  making 
recommendation  for  line  extensions  is  shown  in  Figs. 
1  and  2.  The  front  of  the  sheet,  shown  in  Fig.  1,  con- 
tains spaces  for  itemized  estimates  on  the  cost  of  the 
extension,  while  space  on  the  back  (Fig.  2)  is  provided 
for  estimates  of  the  revenue.  Since  both  estimates  are 
made  out  in  detail  they  may  be  readily  checked  by  any 
one  as  an  assurance  that  the  cost  of  the  work  has  not 
been  over-  or  underestimated.  In  making  estimates  of 
the  revenue  it  is  required  that  an  actual  canvass  of  the 
prospective  customers  be  made  and  provisional  contracts 
signed.  These  arrangements  are  shown  in  detail  in  Fig. 
2,  together  with  the  minimum  amount  guaranteed  in 
part  payment  of  the  cost  of  the  line,  etc.  With  this 
form,  properly  filled  out,  the  approving  executive  can 
pi'omptly  and  accurately  gage  the  situation,  check  any  of 
the  details  and  pass  upon  the  extension  with  a  minimum 
of  risk. 

In  the  organization  for  which  this  system  was  de- 
vised the  local  managers  report  direct  to  a  district  man- 
ager, who  in  turn  is  responsible  to  the  main  office.  The 
forms  are  made  out  in  triplicate  by  the  local  managers, 
who  forward  them  to  the  district  manager.  When  they 
are  approved  by  him  they  are  forwarded  to  the  main 
office  for  the  respective  signatures  of  the  chief  engineer 
and  the  president.  If  the  extension  is  approved,  the 
original  copy  is  retained  for  the  main  office  records  and 
the  other  two  copies  returned  to  the  district  manager. 
One  of  these  is  retained  by  him  and  the  third  copy  re- 
turned to  the  local  manager,  thereby  authorizing  him  to 
proceed  with  the  work.  The  system  requires  a  mini- 
mum amount  of  labor  and  "red  tape,"  provides  for 
proper  inspection  and  approval  by  different  officials, 
leaves  a  record  in  the  files  of  all  persons  who  should 
have  information  thereon,  protects  the  company  against 
"wildcat"  extensions,  and  withal  is  simple  and  easily  un- 
derstood and  applied.  In  actual  practice  it  has  worked 
out  very  satisfactorily. 


DATA  AND  OPINIONS  ON 

UNDERGROUND  PRACTICE 

Cable  Jointing  and  Ventilation  of  Underground  Elec- 
trical Equipment  Discussed  at  Committee  Meeting 
of   Ohio   Electric   Light   Association 

Ventilation  and  construction  of  manholes,  laying  and 
splicing  of  cables,  and  the  trend  of  engineering  opinion 
and  practice  on  underground  systems  were  among  the 
topics  discussed  at  a  recent  meeting  of  the  transmission 
and  distribution  men  of  the  Ohio  Electric  Light  Asso- 
ciation. To  ventilate  its  underground  system  one  com- 
pany has  installed  a  pipe  from  the  top  of  the  manhole 
to  a  point  near  a  building,  at  which  point  it  is  extended 
above  the  ground  to  emit  gases  and  warm  air.  Another 
company  found  it  necessary  at  times  of  excessive  heat 
to  tear  up  the  paving  and  spray  water  on  the  surface  of 
the  ducts.  An  artificial  cooling  system  in  which  water 
was  circulated  around  the  walls  of  a  manhole  containing 
heavily  loaded  cables  created  considerable  comment.  Ac- 
cording to  opinions  expressed,  125  deg.  Fahr.  (51.7  deg. 
C.)  is  a  dangerous  temperature  for  cables.  F.  Kendig, 
Dayton  Power  &  Light  Company,  said  he  found  that 
whenever  steam  mains  are  close  to  underground  caBles 
it  is  advisable  to  replace  varnished-cambric  insulated 
cables  with  paper-insulated  cables. 

Owing  to  the  fact  that  there  is  a  tendency  for  city 
officials  to  limit  the  sizes  of  manholes,  this  topic  was 
discussed  at  length.  A  popular  size  seemed  to  be  7 
ft.  (2.13  meters)  by  9  ft.  (2.74  meters)  by  8  ft.  (2.44 
meters)  deep.  The  fact  that  earlier  designers  of  man- 
holes did  not  provide  for  the  subway  transformers  and 
the  excessive  heat  of  cables  was  cited  as  a  cause  for 
trouble  now.  When  considering  the  transformer  space 
in  manholes  to-day,  an  average  of  4.5  cu.  ft.  (12.72  cu. 
dm.)  per  kva.  seems  to  have  generally  worked  out  very 
satisfactorily.  It  was  decided,  however,  that  the  larger 
the  manhole  can  be  made  the  more  flexible  will  be  its  use. 

F.  W.  Funk  of  the  Mahoning  &  Shenango  Railway  & 
Light  Company,  Youngstown,  Ohio,  opening  a  discus- 
sion on  cable  joints,  stated  that  the  joint  in  a  cable 
when  properly  made  is  considerably  stronger  than  any 
other  point  in  the  cable.  In  relatively  heavy  cables  it  is 
necessary  to  make  a  joint  about  every  500  ft.  (152.4 
meters)  to  facilitate  the  installation  without  introduc- 
ing undue  strain.  Comparing  the  advantage  of  oil-filled 
joints  and  compound-filled  joints,  W.  E.  Richards  of  the 
Toledo  Railways  &  Light  Company  pointed  out 
that  the  oil-filled  type  can  be  refilled  from  time  to  time 
and  is  entirely  free  from  voids.  On  the  other  hand, 
compound-filled  joints  contain  voids  in  which  loose  par- 
ticles become  carbonized  and  in  time  cause  breakdowns 
between  conductors.  Attention  was  also  called  to  the 
fact  that  the  characteristics  of  any  joint  depend  on  the 
personal  element  involved  in  making  the  joint. 

M.  E.  Grah  of  the  Toledo  Railways  &  Light  Company 
suggested  that  high-tension  cables  be  placed  in  the  lower 
ducts  of  a  duct  run  in  order  that  the  heat-producing 
circuits  (i.e.,  the  lower-voltage  cables)  may  have  the 
least  effect  on  the  high-tension  cables.  This  location 
also  provides  an  additional  factor  of  safety  from  dam- 
age by  workmen  digging  into  the  more  dangerous  and 
vital  circuits. 

M.  H.  Wagner  of  the  Dayton  Power  &  Light  Company 
and  F.  M.  Hibben  of  the  Cleveland  Electric  Illuminating 
Company  also  spoke,  discussing  the  question  of  safety 
precautions  as  applied  to  manholes. 
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January  Earnings  Reach  $41,000,000 

Results  oi    Central   Station   Operation    During   First    Month    of   Current    Year  Show   Increase 
Over  January,    1916,   of   14.3  Per  Cent    in  Earnings  and   27.7   Per  Cent    in  Output 
Coal    Shortage   and    Railroad   Congestion   Factors 


FOR  the  first  month  of  the  present  year  the  results 
from  operations  of  electric  lighl  and  power  utilities 
In  the  United  States,  according  to  returns  received 
by  the  Electrical  World,  show  very  gratifying  In- 
creases over  the  results  obtained  during  the  first  months 
of  ion;,  in  comparison  with  January,  L916,  the  Janu 
ary,  i(.»i7.  earnings  show  an  Increase  of  L4.8  per  cent 
and  the  output  an  increase  of  21.7  per  cent.    Based  on 

the  returns  received  from  about  f),r)  percent  of  the  rated 
capacity  of  the  central  stations  of  the  country,  the  earn- 
ings   for  January,    1017,   were   in    round  numbers  $11,- 


TABLK.  l    CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 

Income  ritou  the  Sale  or 

Enkrot 

Kw.- 

1r.  Output 

Percent- 
age of 
Industry 

1 

Repre- 

Per 

Per 

sented 

1916 

1915 

Cent 
In- 

1916 

1915 

Cent 
In- 
crease 

crease 

Feb 

65 

22,133,000 

19,175,000 

15.3 

1,121,452,000 

869,537,000 

29.1 

March. 

65 

22,027,000 

18,722,000 

17.8 

1,212, 363, 000 

969,888,000 

25.2 

April 

64 

21,206.000    18,375,000 

15.5 

1,137,602,000 

920,464,000    23.1 

May 

64 

20,345,000    17,559,000 

16.0 

1,170,143,000 

944,681,000i  24  0 

June .... 

64 

20,254,000    17,551,000 

15.4 

1,170,679,000 

968,724.000    21  0 

July. 

64 

19,760.000    17,301,000 

14.2 

1,174,374,000 

076,704,000    24.4 

Auk 

64 

20,502.000    17,861,000 

15.0 

1,262,575,000 

1,015, 805, 0C0    22.4 

Sept.... 

64 

21,432,000,  18,600,000 

15.2 

1,268,339,000 

1,037,976,000    21.2 

Oct 

til 

22.8S2.0001  20,161.000 

13.5 

1,347,502,000 

1,125,132,000    19  9 

Nov 

64 

24,819,000    21,744,000 

14.4 

1,396,537,000 

1,148,221,000    2]   7 

Dec 

60 

24,173,000!  21,076,000 

14.6 

1,287,524,000 

1,072,648,000    20.0 

1917 

1917               1916 

1917 

1916 

Jan 

55 

22,587,000    19,742,000 

14.3 

1,194,183,000 

935,812,000    27  7 

000,000.     For  the  same  months  the  output  was  2,170,- 

,0(10   kw.hr. 

With  the  exception  of  the  Atlantic  State  .  ;>ll   ICCtion| 

TABLE  ill     PERCENTAGE  RATE  OI  [NOB EASE  IN  INCOME  AND  KILOWATT- 
HOOK  OUTPUT  FOR  UNI  PI  01  PBD  P.Y 


April 


INCOME: 

Group  l 13.9 

Croup  2 17.0 


Croup  3. 
Croup  4. 
Group  6 . 

OUTPUT: 
Croup  1 . 
Group  2 . 
Group  3 . 
Group  4. . 


24.7 
17.4 
16.1 


20  0 
25  5 
37.7 
22.7 


Croup5 32.0 


14  4 

17.6 
26.2 
15.1 
24.0 


21.3 
18.0 
40.0 
23.0 
33  2 


June 

July 

14  9 

13.8 

17.7 

16.8 

21.8 

19  5 

11.0 

9.0 

15.3 

12.2 

18.7 

18.1 

17.5 

22.9 

21  8 

27.8 

19  3 

16.1 

19.0 

11.0 

l.l  9 
16.7 
20.9 
9.5 
14.9 


21.4 
33.0 
31.1 
23.0 
16.8 


Oct. 

N.,v. 

15  0 

11.6 

18.0 

II  7 

20.4 

19.2 

17.7 

16  0 

IS    1 

18.5 

18  2 

U  2 

11  I 

13.5 

12  X 

12.3 

13.3 

16.0 

12.8 

18.5 

16.6 

18.2 

17  1 

32.9 

31.1 

27.2 

21.9 

19.3 

24.0 

83  0 

28.8 

26.0 

20.4 

19.7 

21.0 

15.3 

18.3 

33  0 

25.4 

Jan. 


13.6 

to  a 

15.7 
15.4 
20.7 


24.5 
28  6 

30.5 
21   5 


TABLE  IV— PERCENTAGE  HATE  OP  INCREASE  IN  INCOME  AND  KILOWATT  - 
HOUR  OUTPUT  FOR  NEW  ENCLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


INCOME: 
Group  1 . 
Croup  2. 
Group  3 . , 

Group  4 13.2 

Group  5 27.6 


April 


16.0 
21.2 
15  5 


OUTPUT: 
Group  1 . 
Group  2 . 

Group  3 38.1 

Group  4 36.1 

Group  5 71.8 


25.0 
31.4 


May 


17.0 
19.5 
24.0 
13.5 
27.0 


28.2 
33.2 
43.0 
30.0 
54.4 


June 

July 

Aug. 

Sept. 

Oct. 

Nov 

Dec. 

16.4 

12.6 

9.6 

16.5 

12.1 

13  5 

12.5 

19.8 

20.6 

15.1 

25.6 

21.3 

20.0 

30.2 

18.2 

21.2 

15.0 

20.5 

18.0 

19.4 

16.5 

7.2 

6.2 

11.1 

10.5 

15.4 

16.0 

16.0 

21.7 

14.9 

17.5 

18.3 

18.2 

18.6 

12.2 

30.0 

19.2 

31.3 

34.0 

17.5 

18.0 

10.8 

26.3 

14.1 

32.0 

37.7 

35.0 

24.7 

18.2 

15.0 

31.4 

45.5 

32  4 

42.6 

35.9 

22.0 

21.0 

26  6 

39.4 

32.9 

48.9 

40  0 

55.2 

31.7 

13.5 

21.3 

27.4 

22.0 

17.0 

35.7 

Jan. 


12.5 
16.1 
17.8 
22.0 
24.fr 


20.7 
24.8 
20.9 
73.8 
29.2 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


s 

4 

k 

Central  States 

k 

1 

B£ 

New  England  States 

-rr-c 

Atlantic  States 

a  a 

(Illinois  Excluded) 

-3-D 

Pacific  and  Mountain  States 

Montfa 

"3  | 

of 

o| 

O  | 

£3 

a  w 

Sec 

f  § 

2d 

=  j 

jf(3 

s£ 

1916 

1915 

rcen 
try 

1916 

1915 

O  g 

s& 

1916 

1915 

«  a 

— 

1916 

1915 

a.— 

ft."-1 

8 

£•5 

o."- 

February  • 

66 

2,599,000 

2,185,000 

18.8 

67 

8,978,000 

7,854,000 

14.3 

57 

6,660,000 

5,568,000 

19.7 

88 

3,761,000 

3,443,000 

9.3 

March .... 

66 

2,595,000 

2,122,000 

22.0 

67 

8,998,000 

7,660,000 

17.5 

57 

6,470,000 

5,394,000 

20.1 

88 

3,787,000 

3,386,000 

11.9 

April 

64 

2,221,000 

1,898,000 

17.0 

67 

8,794,000 

7,596,000 

15.8 

56 

6,289,000 

5,292,000 

19.0 

88 

3,825,000 

3,520,000 

8.8 

w 

May 

65 

2,103,000 

1,788,000 

17.0 

67 

8,226,000 

7,131,000 

15  4 

56 

6,085,000 

5,123,000 

18.7 

88 

3,874,000 

3,469,000 

11  6 

^ 

65 

2,208,000 

1,906,000 

16.0 

67 

8,045,000 

6,905,000 

16.5 

56 

6,007,000 

5,143,000 

16.9 

88 

4,017,000 

3,539,000 

13.5 

0< 
0 

July 

65 

2,130,000 

1,875,000 

13.  V 

67 

7,832,000 

6,621,000 

16.4 

56 

5,926,000 

5,095,000 

16.3 

88 

3,755,000 

3,493,000 

7.6 

August .... 

65 

2,203,000 

1,935,000 

13.7 

66 

8,000,000 

6,875,000 

16  4 

56 

6,195,000 

5,266,000 

17.7 

88 

3,883,000 

3,582,000 

8  4 

—> 

September 

65 

2,315,000 

1,982,000 

16.8 

6b 

8,631,000 

7,445,000 

16.0 

56 

6,505,000 

5,537,000 

17.8 

88 

3,979,000 

3,644,000 

9  2 

October .  . . 

65 

2,684,000 

2,331,000 

15.2      65 

8,887,000 

7,930,000 

12.1 

56 

6,968,000 

5,895,000 

18.2 

87 

4,213,000 

3,889,000 

8  3- 

November. 

65 

2,912,000 

2,516,000 

15.7 

65 

10,061,000 

8,859,000 

13.5 

56 

7,410,000 

6,313,000 

17.4 

87 

4,246,000 

3,947,000 

7  5 

December 

65 

3,203,000 

2,814,000 

14.0 

60 

10,033,000 

8,490,000 

18.4 

56 

7,791,000 

6,899,000 

13.0 

75 

2,987,000 

2,735,000       9.3 

1917 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

January. . . 

64 

3,181,100 

2,762,000 

15.1 

59 

9,864,000 

8,619,000 

14.5 

42 

5,806,000 

5,044,000 

15.2 

75 

3,601,000 

3.205,000      12.4 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

•  February . . 

66 

92,855,000 

68,982,000 

34.8 

67 

411,715,000 

320,924,000 

28.1 

57 

339,326,000 

252,816,000 

34.1 

88 

268,653,000 

220,662,000     22.1 

March .... 

66 

97,321,000 

74,958,000 

29.9 

67 

439,660,000 

349,347,000 

26.0 

57 

360,872,000 

282,179,000 

28.0 

88 

304,327,000 

255,450,000 

19.3 

April 

64 

84,769,000 

64,816,000 

30.8 

67 

403,223,000 

326,574,000 

23.4 

56 

344,866,000 

273,367,000 

26.4 

88 

302,386,000 

253,778,000 

19.2 

a. 

65 

84,719,000 

64,318,000 

31.8 

67 

409,529,000 

333,585,000 

22.0 

56 

345,860,000 

275,328,000 

25.6 

88 

328,793,000 

266,599,000 

23.2 

H 

June 

65 

87,829,000 

69,506,000 

27.6     67 

396,630,000 

327,541,000 

21  2 

56 

350,015,000 

288,982,000 

21.2 

88 

328,996,000 

277,915,000 

18.6. 

0- 

July 

65 

85,317,000 

71,160,000 

19  8 

67 

401,179,000 

333,771,000 

20.3 

56 

350,708,000 

287,407,000 

22.2 

88 

325,647,000 

279,285,000 

17.4 

August .... 

65 

97,197,000 

72,900,000 

33.4 

66 

433,129,000 

344,730,000 

25.7 

56 

374,327,000 

295,866,000 

26.5 

88 

333,468,000 

279,976,000 

19  1 

Si 

September 

65 

98,350,000 

73,343,000 

34.2 

66 

446,534,000 

369,815,000 

20.8 

56 

387,626,000 

307,485,000 

26.2 

88 

335,817,000 

288,332,000 

16.4 

October. . . 

65 

83,705,000 

28  8 

65 

426,151,000 

373,705,000 

14.2 

56 

408,364,000 

324,509,000 

25.9 

87 

355,014,000 

306,828,000 

15.8 

November . 

65 

111,873,000 

89,015,000 

25 . 7      65 

533,252,000 

424.746.000 

25  6 

56 

415,491,000 

334,044,000 

24.4 

87 

346,847,000 

293,518,000 

18.2 

December 

65 

117,763,000 

97,387,000 

21.0      60 

483,129,000 

410,744,000 

17.8 

56 

419,532,000 

348,815,000 

20.2 

75 

256,006,000 

206,838,000 

23.8 

191, 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

January.  . 

64 

120,211,000 

93,163,000 

29.1      59 

487,466,000 

381,271,000 

28.0 

42 

281,209,000 

218,800,000 

28.4 

75 

295,395,000 

234,614,000 

25.7 
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of  the  country  show  for  January  greater  percentages  of 
increase  in  earnings  when  compared  with  the  same 
months  of  the  previous  year  than  in  December.  All  sec- 
tions, however,  show  a  greater  rate  of  growth  for  Jan- 
uary than  December  so  far  as  output  is  concerned.  In 
fact,  with  the  exception  of  February,  1916,  the  increase 
in  output  in  January  over  January,  1916,  was  greater  in 
per  cent  than  in  any  previous  month  in  the  history  of 
the  industry." 

The  totals  which  are  presented  here  represent 
strictly  electric  light  and  power  operations.  Earnings 
represent  only  that  income  received  from  the  actual 
sale  of  energy,  and  do  not  in  any  case  include  merchan- 
dising sales  or  income  derived  from  any  other  source. 
In  like  manner  the  output  is  merely  that  energy  for 
which  income  is  received.  As  far  as  possible  all  dupli- 
cations are  eliminated  from  these  compilations. 


rABLE  V— PERCENTAGE   RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


INCOME: 

Group  1 

Group  2 

Group  3 

Group  4 

GroupS 

JUTPUT: 

Group  1 

Group  2 

Group  3 

Group  4 

Group  5 


April     May     June 


15.1 
81.5 
15.3 
19.5 
15.6 


26.1 
35.6 
13.7 
19.0 


14.5 
21.7 
17.7 
14.0 
13.0 


25.5 
11.3 
18.0 
12.6 
35.0 


16.4 
21.9 
12.0 
15.4 
15.2 


13.1 
31  8 
13.2 
19.7 
11.1 


July 


16.8 
18.5 
14.2 
10.0 
13.0 


23.4 
27.4 
11.5 
16.3 
13.5 


Aug.     Sept 


16.1 
21.6 
15.0 
14.4 
19.4 


28.5 
32.5 
16.0 
29.5 
20.4 


16.2 
19.0 
14.0 
9.8 


23.6 
26.7 
24.7 
18.6 
1.3 


Oct. 


10.7 
21.0 
14.6 
13.5 
14.3 


19.2 
33.0 

4.5 
17.5 

1.5 


Nov. 


13.7 
22.5 
13.0 
13  1 
16  0 


20.8 
31.9 
19.0 
14  6 
5.8 


Dec. 


18/8 
21.7 
13.4 
14.4 
14.3 


17.4 
28.2 
15.9 
16.0 
6.9 


Jan. 


14.9 
13  4 
12.8 
13.5 
11.1 


28.5 
28.3 
27.2 
24.8 
9.4 


TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


Jan. 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

JUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


April 

.May 

June 

July 

Aug. 

Sept 

Oct. 

Nov. 

Dee. 

18.2 

18.0 

16.4 

15.8 

16.5 

16.6 

18.0 

16.5 

13.0 

18.0 

17.4 

17.5 

17.3 

21.8 

21.5 

21.0 

17.0 

16.4 

26.7 

27.2 

20.5 

18.6 

18.4 

13.4 

10.9 

13.0 

1.8 

22.8 

24.1 

17.5 

17.5 

10.7 

20  0 

19.7 

16.8 

15.5 

9.4 

21.3 

12.6 

6.1 

11.8 

11.0 

18.4 

14.3 

t.... 

24.7 

25.0 

23.8 

21.0 

24.3 

22.3 

24.9 

24.8 

22.3 

23.9 

19.5 

12.3 

25.7 

36.4 

40.0 

31.7 

29.7 

21.0 

43.5 

41.0 

31.8 

26.0 

25.7 

20.7 

17.3 

19.7 

1.2 

39.2 

38.5 

34.3 

21.1 

23.0 

33.8 

26.1 

21.2 

21.4 

10.1 

14.7 

4.0 

8.6 

6.1 

13.7 

28.2 

16.8 

9.9 

14.3 
18.8 
5.5 
19.8 
19  3 


31.6 
31.5 
6.4 
24  5 
15.5 


tResults  omitted  owing  to  insufficient  returns. 


TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME   AND  KILOWATT 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4. 
Group  5 . 

OUTPUT: 
Group  1 . . 
Group  2 . . 
Group  3 . 
Group  4 . 
Group  5 . . 

•Decrease 


April     May     June     July     Aug.     Sept.     Oct.     Nov.     Dec.     Jan. 


3.9 

3.5' 

40  0 

11.7 

12.0 


8.0 
3.6' 
80.0 
10.3 
11.7 


7.2 

2.3 

39.0 

13.8 

19  1 


12.0 
2.2 
79.0 
21.8 
17.5 


7.5 
1.2 

39.5 
3.6 

12.8 


8.0 
1.0 
74.5 
10.0 
16.0 


4.7 
0.6' 

28.3 
1.0 

13.2 


10  0 
2.0 

56.1 
4.0 

10.8 


5.5 
0.7 

32.5 
0.5 

13.0 


6.3 
6.5 

57.5 
7.5 

16.5 


6  2 
4.9 
28.5 
11.5 
11.7 


7.1 
7.8 
60  0 
12  0 
7.0 


4.2 
1.3 

32.4 
7.2 

13.5 


5.2 
9.7 
63.7 
•0.5 
14.7 


16 
3.0 

31.0 
0.4 
17.1 


8  0 
11.4 
61.3 

4.2 
42.3 


4.0 
3.6 

30.0 
0.6* 

11.1 


8.6 
8.7 
48.0 
2.6 
5.4 


7.5 
27.6 

8.6 
20.0 


14.0 
11.8 
59.5 
15.2 
15.6 
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The  increased  rate  of  growth  shown  by  the  January 
returns  serves  to  indicate  in  a  measure  to  what  extent 
central  stations  were  called  upon  to  supply  industrial  es- 
tablishments owing  to  the  high  price  of  coal  and  the  in- 
ability in  some  sections  of  the  country  to  obtain  any. 
There  is  no  doubt  that  the  coal  shortage  was  responsible 
for  many  isolated  plants  taking  central  station  service — 
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FIG.    1 — CENTRAL    STATION    INCOME    AND    OUTPUT   GAIN    BY 
MONTHS  IN   PER  CENT  FOR  UNITED  STATES 

plants  that  in  many  instances  were  economically  and 
efficiently  operated  before  fuel  difficulties  arose.  To  a 
certain  extent,  however,  the  January  operations  were 
curtailed  owing  to  weather  conditions,  railroad  conges- 
tion and  embargo  and  insufficient  supply  of  raw  material 
and  labor.  During  January  industrial  operations  were 
cut  down  to  a  considerable  extent  by  these  factors.  In 
addition  there  was  a  certain  falling  off  due  to  the  wind- 
ing up  of  a  large  number  of  big  munition  contracts  in 
different  sections  of  the  country. 

Earnings  did  not  present  any  such  acceleration  in  the 
rate  of  growth,  owing  in  large  measure  to  decreases  in 
rates  which  went  into  effect  at  the  beginning  of  the  new 
year. 

The  accompanying  curves  show  graphically  the  rate 
of  increase  both  in  income  and  output  in  per  cent  as  con- 
tained in  Tables  I  and  II.  The  remaining  tables  show 
the  percentages  of  increase  in  income  and  output  by 
companies,  grouped  according  to  the  size  of  the  com- 
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FIGS.  2  TO  5 — CENTRAL  STATION   INCOME  AND  OUTPUT  GAIN   BY 
MONTHS    IN    PER   CENT    SECTIONALLY 


The  effect  of  the  tremendous  sale  of  motors  to  indus- 
trial establishments  is  readily  seen  from  the  tremendous 
growth  in  output  over  the  previous  year.  Motors  or- 
dered many  months  ago  are  now  finding  their  way  onto 
the  lines  of  the  central  stations.  Furthermore,  motors 
of  a  very  great  total  rating  are  still  in  the  process  of 
manufacture. 


munity  served.  Group  1  represents  those  companies  op- 
erating in  cities  of  100,000  inhabitants  and  over;  group 
2  those  companies  operating  in  cities  having  a  popula- 
tion between  50,000  and  100,000;  group  3  in  cities  be- 
tween 25,000  and  50,000 ;  group  4  in  cities  between  10,- 
000  and  25,000,  and  group  5  in  cities  between  5000  and 
10,000. 
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STATION   AND   OPERATING   PRACTICE 

Department  Devoted  i<>  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


\TKORM  BUILT  FOR 

FEED-WATER  HEATERS 
Designed    to    Conserve    Floor    Space    and    Provide 

Ample  Room  Around   Heater  for  Inspection 
snd  Operation 

BY    l.   w.  RE1  NOLDS 

A  feed  wad'!-  heater  platform  designed  bo  sa  to  con- 
serve floor  space  and  provide  ample  room  around  the 
feed  water  heater  for  inspection,  operation  and  repairs 

is    afforded    thereto    by 


is    shown     herewith 


Access 


~6  HI.  Pipe 

\ 

Plan  Side    Elevation 

DETAILS    OF   FEED-WATER    HEATER    PLATFORM 

means  of  a  permanent  iron  ladder.  For  the  protec- 
tion of  station  attendants  a  pipe  railing  is  installed 
around  the  entire  platform.  Six-in.  I  beams  transfer 
the  weight  of  the  heater  to  the  platform  columns,  which 
are  made  of  6-in.  wrought-iron  pipe.  These  may  be  of 
any  height  required  for  clearance  or  to  produce  the  proper 
static  head  upon  the  suction  of  the  boiler-feed  pumps. 
The  columns  should  be  anchor-bolted  to  concrete  founda- 
tions. The  outer  edges  of  the  platform  are  formed  by 
6-in.  8-lb.  channel  irons,  on  which  are  laid  4-in.  by 
ll^-in.  boards  for  flooring. 


EMERGENCY  OUTFIT  FOR 

STREET-LIGHTING  CREWS 

Arrangement    for    Providing    Emergency    Men   with 

Electrical  Repair  Supplies  in  the  Shortest 

Possible   Time 

In  order  to  minimize  the  time  required  for  assem- 
bling an  outfit  to  remove  any  cause  of  trouble  on  its 
street-lighting  system,  the  electrical  department  of  Lin- 
coln Park,  Chicago,  has  arranged  an  emergency  board, 
which  is  placed  in  the  company's  main  substation,  from 
which  emergency  crews  are  dispatched.  The  board 
carries  the  following  materials : 

Triple-braided  cable,  block  and  tackle,  rope  slings, 
pike  pole,  water  wrenches,  man-power  manhole  pump, 
linemen's  climbers  and  safety  belt,  handsaw,  hacksaw, 
rubber  tape,  friction  tape,  linen  tape,  sledge  hammer, 
pick,  two  shovels,  axe,  pipe  cutter,  monkey  wrench, 
pipe  wrench,  water  plug  keys,  ball  peen  hammer,  long 
and   short   cold   chisel,    "come-alongs,"    bull   point   and 


tongs,  crowbar,   globes  and   lamps,   pot-head   .jumpers, 
hole  ladders,  and  three  emergency  fixtures  for  isle 

Of  safely   lighting. 

Bach  piece  of  this  equipment  is  painted  red  bo  that 

it  will  not  become  mixed  with  the  regular  assortment 
of  tools  and  material.  The  emergency  fixtures  for  the 
isle  of  safety  lighting  are  wired  and  ready  to  set  up  in 
place  of  a  wrecked  standard,  the  connection  to  the  cir- 
cuit being  made  through  a  standard  plug-type  recep- 
tacle, which  is  a  part  of  the  equipment. 


WELDER  FOR  REPAIR  WORK 

Apparatus   Made  by   Replacing   Secondary  Winding 

of  i-Kw.  Transformer  with  Few  Turns 

of   Heavier  Wire 

BY  H.  S.  RICH 

Small  repair  work  may  be  easily  performed  with  the 
practical  welder  shown  in  the  accompanying  illustration, 
which  is  made  by  rebuilding  a  1-kw.,  220-volt  trans- 
former. The  secondary  winding  was  removed  and  re- 
placed by  one  wound  with  three  or  four  turns  of  about 
No.  4  stranded  slow-burning  wire  so  as  to  deliver  from 
30  to  40  amp.  at  5  to  10  volts.  A  25-amp.  knife  switch 
fused  for  15  amp.  is  used  on  the  primary  line.  The 
secondary  flexible  leads  should  be  carried  to  the  welding 
vise,  as  shown  in  the  illustration,  where  they  are  tipped 
with  large  copper  lugs  and  securely  screwed  to  two 
copper  blocks  about  2  in.  long  by  1  in.  square  on  the 
ends.  By  connecting  directly  to  the  copper  electrodes 
the  voltage  is  not  lowered  by  resistance.     Large  elec- 


METHOD  OF  REPAIRING  A  BROKEN  SAW 

trodes  are  used  so  that  the  heat  of  the  welding  arc 
will  not  damage  them. 

The  lower  electrode  is  screwed  to  the  bench,  which  is 
first  covered  with  1  sq.  ft.  of  Vg-in.  asbestos  board.  The 
upper  electrode  is  bolted  to  a  flat  iron  bar  18  in.  long,  1 
in.  wide  and  0.25  in.  thick.  A  wooden  handle  is  riveted 
one-half  to  each  side,  and  then  covered  with  two  or 
three  layers  of  friction  tape.    The  object  to  be  welded 
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as  well  as  a  piece  of  hard  silver  solder  must  be  in  place 
before  closing  the  secondary  circuit.  The  joint  to  be 
welded  is  placed  on  the  lower  electrode  and  the  lever 
carrying  the  upper  electrode  lowered.  The  circuit 
should  be  kept  closed  only  a  few  seconds  with  a  heavy 
hand  pressure  on  the  lever.  After  opening  the  circuit, 
the  joint  should  be  filed  and  cleaned. 


BASIS  FOR  FEEDER  SIZES 

Relation  Between  Demand  and  Connected  Load  as 
Basis  for  Determining  Size  of  Conductor 

BY  G.  SOUTHERN 
Engineer  for  Mills,  Rhines,  bellman  &  Nordhoff,  Toledo,  Ohio 

In  determining  the  sizes  of  feeders  for  building  and 
industrial  wiring  systems  a  proper  consideration  should 
first  be  given  to  the  question  of  whether  or  not  an  in- 
crease in  the  load  is  likely  to  be  made  after  the  feeder 
system  is  installed.  It  is  better  economy  to  install 
feeders  of  adequate  size  at  first  than  to  have  to  increase 
the  cross-section  later.  Naturally,  there  are  many 
classes  of  installation  where  the  actual  demand  is  con- 
siderably less  than  the  connected  load,  which  permits 
reducing  the  size  of  the  feeders*.  The  ratio  of  the  de- 
mand to  the  connected  load  varies  in  every  case  and  is 
governed  to  a  very  great  extent  by  the  nature  of  the 
load. 

For  instance,  in  a  building  where  three  or  more  pas- 
senger elevators  are  operated  in  a  group,  the  entire  de- 
mand will  not  exceed  70  per  cent  of  the  connected  load 
for  the  main  feeders.  This  is  due  to  the  fact  that  at  no 
time  will  all  the  elevators  be  started  simultaneously  in 
one  direction.  Actual  tests  on  a  direct-current  elevator 
installation  showed  a  pumping  back  of  current  amount- 
ing to  from  30  per  cent  to  50  per  cent  of  the  connected 
load.  In  such  a  case  there  is  no  reason  why  feeders 
should  be  installed  larger  than  the  load   requires. 

Similar  conditions  are  found  in  most  industrial  power 
installations,  particularly  where  groups  of  machines  are 
operated  from  line  shafting  and  where  several  motors 
are  used  to  furnish  the  necessary  power.  In  many  cases 
several  machines  will  be  idle  at  all  times,  due  to  operat- 
ions in  setting  up,  changing  over,  making  adjustments, 
etc.  This  in  turn  will  lessen  the  demand  over  the  entire 
equipment.  The  actual  demand  load  under  such  condi- 
tions can  only  be  determined  by  testing. 

Many  lighting  installations  also  are  of  such  a  nature 
that  the  demand  is  less  than  the  connected  load.  In 
office  buildings  where  the  entire  space  above  the  first 
floor-  is  used  for  offices  only,  the  demand  will  be  about 
80  per  cent,  but  the  sizes  of  feeders  for  the  first  floor 
of  such  a  building  should,  in  general,  be  determined  ac- 
cording to  the  connected  load.  In  residences  with  a 
connected  load  of  8  kw.  and  over  the  demand  will  be 
about  75  per  cent. 

The  selection  of  the  size  of  conductors  to  supply  vari- 
ous installations  should  always  be  consistent  but  not 
excessive.  The  factor  of  safety  should  be  sufficient  to 
provide  the  necessary  protection.  In  many  cases  the 
cost  of  the  installation  is  so  high  that  the  engineer  is 
unable  to  specify  any  safety  devices  that  are  not  re- 
quired by  the  National  Electrical  Code.  Where  sizes  of 
feeders  are  determined  according  to  the  demand,  it 
should  be  generally  recommended  that  they  be  protected 
with  circuit  breakers  or  similar  devices.  This  will  pre- 
vent abuses  that  might  otherwise  arise. 


RAPID  ERECTION  OF  POLES 

How  50-Ft.  Cedar  Poles  Have  Been  Erected  in  an 
Average  Time  of  Twelve  Minutes  per  Pole 

By  the  use  of  equipment  which  is  partly  home-made, 
the  San  Diego  (Cal.)  Consolidated  Gas  &  Electric 
Company  has  been  able  to  raise  poles  on  three  transmis- 
sion lines  in  an  average  time  of  twelve  minutes  per  pole. 
One  line  consisted  of  an  18-mile  (28.97  km.)  stretch  of 
66,000-volt  circuit,  and  the  other  two  were  11,000-volt 
circuits,  12  miles  (19.31  km.)  and  16  miles  (25.75  km.) 
long  respectively.  Most  of  the  poles  were  50-ft.  (15.24 
m.)  Western  red  cedar,  with  not  less  than  9-in.  (22.86- 
cm.)  tops  and  an  average  weight  of  1600  lb.  (725.7  kg.) 
each.  In  some  places  55-ft.  (16.76-m.)  and  60-ft. 
(18.29-m.)  poles  were  used.  All  of  the  lines  stretch 
across  rough,  brush-covered  country. 

The  equipment  which  was  used  consisted  of  a  Mat- 
thews pole  erector  with  an  extension  built  on  the  peak 


DROPPING  A   1600-LB.  POLE  INTO  ITS  HOLE  WITH  LESS  THAN 
THIRTEEN    MINUTES'   WORK 

of  the  gin,  as  shown  in  the  accompanying  illustration. 
It  was  found  necessary  to  increase  the  effective  height 
of  the  gin  because  of  the  55-ft.  (16.76-m.)  and  60-ft. 
(18.29-m.)  poles,  which  had  to  be  raised  occasionally, 
and  because,  in  rough  country,  it  is  not  always  possible 
to  place  the  bed  of  the  pole-erector  wagon  on  a  level  site 
and  thus  obtain  the  advantage  of  the  full  normal  height 
of  the  gin.  At  first  the  increased  height  was  obtained 
by  putting  a  channel-iron  extension  on  the  peak  of  the 
gin.  Later,  when  this  extension  was  bent,  it  was  re- 
placed by  another  made  from  two  pieces  of  Douglas  fir 
measuring  3.75  in.  by  5.75  in.  by  10  ft.  (9.53  cm.  by 
14.6  cm.  by  3.04  m.). 

Experience  with  this  outfit  has  shown  that  it  is 
advisable  to  haul  the  pole-erector  wagon  with  a  team 
and  to  use  an  automobile  truck  for  pulling  the  rope. 
Where  the  earth  is  soft  the  wagon  has  to  be  blocked 
up  so  that  the  feet  of  the  erector  will  have  a  solid 
bearing.  In  speaking  of  the  use  of  this  apparatus 
under  severe  conditions  in  rough  country,  L.  M.  Klauber, 
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erintendent  of  the  electrical  department  for  the  San 
Diego  company,  pointed  out  thai  even  on  the  flr  I  daj 

outfit  wa    u  ed  the  line  ere*   required  en  avei 
of  only   thirteen  minutes  from  pole  to  pole,  Including 
the  time  consumed  in  Betting  the  erector  and  in  travel 
ln|  from  hole  to  hole.    The  pole  spacing  ami  860  ft. 


COIL-WINDING    MACHINE 

MADKFROM  TURRET  LATHE 
Honu-M.uk-   Outfit    Reduces    Expense   of   Winding 

Coils,  and  the  Buying  of  New  Apparatus 
Is   Avoided 

ffl     .1.    S.     Mil. IS 

leal    Department.  Morria   Park  shops.   Long   [aland 
Railroad 

About  a  year  ago  it   became  necessary  to  rewind  a 

.I  many  old  compressor  armatures.  This  meant  ob 
taining  a  coil-winding  machine  or  using  more  help  to 
wind  the  roils  by  hand.  Instead  of  purchasing  new  ap- 
paratus, an  old  Jones  &  Lamson  2-in.  (5.08-cm.)  bar, 
friction-head-drive  turret  lathe  too  badly  worn  to  be 
used  in  the  machine  shop  was  put  in  operating  condition 
and  used  successfully  as  a  coil-winding  machine. 


HOME-MADE   COIL-WINDING   OUTFIT 

The  lathe  bed  was  cut  off  flush  with  the  pulley-cone 
bearing  so  that  any  form  on  which  a  coil  is  to  be  wound 
can  be  fastened  to  the  face  of  the  spindle  and  driven 
without  striking  any  part  of  the  lathe.  The  three-cone 
pulley  and  the  friction  drive  in  the  lathe  head  permit  a 
range  of  six  speeds.  To  provide  a  means  of  starting  and 
stopping  the  machine  by  a  foot  control  so  that  the  opera- 
tor can  use  both  hands  for  guiding  the  wire,  etc.,  the 
original  operating  handle  of  the  friction  drive  was  re- 
moved, and  in  its  place  a  connecting  rod,  lever  and  foot 
pedal  was  arranged  as  shown  in  the  illustration,  so  that 
when  the  operator's  foot  is  removed  from  the  pedal  a 
spring   instantly  brings  the   lever  to  the  off  position. 

To  assist  the  operator  to  feed  the  wire,  the  reel  is 
mounted  on  a  stand  of  1-in.  (2.54-cm.)  iron  pipe.  This 
is  equipped  with  a  tension  device  consisting  of  a  piece  of 
band  wire  fastened  to  the  back  cross  pipe  of  the  stand 
and  passing  along  a  groove  in  the  circumference  of  the 
end  of  the  reel.  Two  weights  are  attached  to  the  wire 
as  shown.  The  large  weight  is  fastened  to  a  lever  so 
that  the  pressure  of  the  operator's  foot  releases  the  ten- 
sion in  the  band  wire,  which  in  turn  releases  the  tension 
on  the  wire  which  is  being  unreeled.  The  smaller  weight, 
which  is  4  lb.  (1.81  kg.)  keeps  the  band  wire  from  com- 


inj  nut  (,i  the  groove  in  the  edge  of  the  reel  when  the 
ed,    one  feature  ol  tin   teni  Ion  de\  ice 
i    iii''  fact  that  friction  is  applied  t"  the  circumference 
"i  Hi"  reel  ami  not  t<>  the  cotton  covered  wire  itself,  I 

injurj    tO   Ha'    insulation    is   ;i\oided.      At    the   same   time 

the  tension  is  eai  ily  controlled  by  the  foot 
short  pieces  ol  cotton  sleeving  are  u  -e,i  for  additional 

insula!  ion  on   the   \'n'i-  end     ,,1'  the  coil.      It    [fl   necessary 
to   slip   these   sleeves  o\er   the   wire   before    winding   the 

coil  a;-  they  have  to  he  glued  under  'he  fl  i>  paper  which 
hold-'  the  coil  m  jhape  after  being  taken  off  the  form. 

One  of  these  sleeves  is  used  when  the  coil  i-  started 
while  the  other  is  slid  alone;  the  wire  to  the  other  end. 
Considerable  time  was  consumd  in  threading  the  i 
of  the  wire  into  the  sleeves  as  the  insulation  hacked 
away  from  the  ends  and  became  jammed  in  the  sleeving. 
This  is  remedied  by  dipping  the  end  of  the  wire  in 
melted  paraffin  and  pulling  the  insulation  past  the  end 
of  the  conductor  and  twisting  it.  This  made  it  easy  to 
slip  on  the  cotton  sleeve. 

This  coil-winding  machine  with  the  simple  reeling  de- 
vice and  the  use  of  paraffin  in  putting  on  the  cotton 
sleeves  has  cut  the  expense  of  winding  coils  in  our  shops 
in  half. 


OPERATING  COSTS  FOR  TRUCKS 

Data  Compiled  by  a  Western  Comoany  Taking  Into 
Account   Depreciation  and  Interest 

The  Lincoln  (Neb.)  Telephone  &  Telegraph  Company 
has  made  the  following  comparisons  in  the  costs  of 
operating  automobile  trucks  and  employing  teams  to 
transport  its  men.  The  cost  of  operating  a  Buick  0.75- 
ton  truck  from  July  13,  1914,  to  Jan.  31,  1916,  including 
the  wages  and  expenses  of  driver,  oil,  gas  and  tires,  was 
$1  per  day  for  depreciation,  and  the  expenses  amounted 
to  $2,343.48.  This  expense  may  be  divided  as  follows: 
Cost  of  operating  truck,  $1,688.48;  depreciation,  $562; 
interest  on  investment,  $93;  or  an  average  of  $6.16  per 
day  for  the  381  days  the  truck  was  actually  used. 

The  cost  of  employing  teams  to  transport  the  men  on 
this  work  would  have  been  approximately  $2,300,  as  the 
total  cost  per  day  of  a  team  varies  from  $5.80  to  $6.28. 
The  increased  speed  of  the  truck,  which  was  regulated  to 
a  maximum  of  22  m.p.h.  (3.54  km.p.h.),  made  it  possible 
to  save  an  average  of  slightly  more  than  two  hours  per 
day  of  the  time  of  each  man  (an  average  of  slightly 
more  than  eight  hours)  in  the  gang,  which,  including 
overhead  charges,  amounted  to  $2,288.38.  It  was  also 
possible,  between  necessary  trips  with  the  men,  to  de- 
liver material  on  which  extra  team  transportation 
charges  would  have  amounted  to  $298.05,  making  a  total 
earning  for  the  truck  of  $2,576.43,  or  a  total  net  saving 
of  $1,946.85,  or  more  than  150  per  cent  of  the  cost  of 
the  truck. 


Method  of  Replacing  Steam  Trap 

By  T.  W.  Reynolds 

Where  the  expense  of  a  steam  trap  for  receiving  con- 
densate which  can  be  thrown  away  is  prohibitive,  it  is 
recommended  that  the  discharge  pipe  be  extended  out- 
side the  building  and  its  open  end  buried  a  few  inches 
below  the  surface  of  the  ground.  The  resistance  of  the 
earth  will  be  sufficient  to  prevent  the  free  passage  of 
steam  into  the  atmosphere  and  yet  afford  ample  drainage. 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management   Topics, 
Including  Applications  of  Electric  Light,  Power  and  I  Leal 


EDUCATION  IN  USE  OF 

ELECTRIC  COOKING  GROWS 

Electric  Luncheon  Given  to  Indiana  Authors  Results 

in  Immediate  Free  Publicity  for  Electric 

Labor-Saving  Devices 

When  the  Indiana  Woman's  Press  Club,  comprising 
about  sixty-five  Hoosier  women  who  earn  their  living 
by  writing  for  papers  and  periodicals,  held  its  March 
meeting  at  Indianapolis  a  feature  of  the  day  was  an 
electrically  cooked  luncheon  served  hot  from  an  elec- 
tric range  by  the  Merchants'  Heat  &  Light  Company. 
Forty-two  feminine  members  of  the  press  were  present, 
and  after  the  luncheon  L.  G.  Rothchild  of  the  lighting 
company  made  a  short  talk  on  electric  cooking. 

Tangible  results  of  that  little  educational  effort  have 
already  begun  to  come  to  light  in  the  shape  of  news- 
paper articles  on  electric  cooking  written  by  women. 
For  instance,  a  March  issue  of  the  Carroll  County  Citi- 
zens-Times, Delphi,  Ind.,  carried  a  five-column  story  by 
Mindwell  Crampton  Wilson — a  woman  known  in  her 
community  as  a  graduate  of  Purdue  University,  an 
author  and  the  president  of  the  Indiana  Woman's  Press 
Club.  The  article  not  only  extols  the  wonders  of  elec- 
tric cooking,  but  also  points  to  electricity  as  the  uni- 
versal servant.  It  provides  an  excellent  example,  the 
representatives  of  the  Merchants'  company  believe,  of 
the  ease  with  which  effective  and  wide  circulation  can 
be  given  to  information  on  electric  cooking  in  the 
present  day  of  its  popularity. 


TAKING  SERVICE  TO  THE 

CUSTOMER'S  FRONT  DOOR 

How    a    Central-Station     Company    with    a    Large 

Number  of  Both  Electric  and  Gas  Properties 

Called  on  23,202  Customers 

BY    E.    E.    SOULES 

Basing  its  action  on  the  theory  that  a  contented  cus- 
tomer is  a  direct  asset  to  a  company,  the  Illinois  Trac- 
tion Company  has  adopted  a  new  plan  whereby  instead 
of  waiting  for  its  patrons  to  ask  for  "service"  it  takes 
service  to  their  front  doors.  Instead  of  waiting  for 
troubles,  it  anticipates  them  and  heads  them  off  before 
they  have  time  to  develop.  This  service  is  rendered 
without  cost  to  customers. 

The  Illinois  Traction  Company  operates  seven  elec- 
tric and  thirteen  combination  gas  and  electric  central 
stations  serving  sixty-six  cities  with  gas  or  electricity 
in  the  States  of  Illinois,  Iowa,  Missouri  and  Kansas. 
Each  of  these  plants  has  its  own  organization  with  gen- 
eral superintendent,  who  reports  to  the  office  of  the  vice- 
president  executive  in  Peoria,  111. 

Realizing  that  a  local  property  of  moderate  size  is 
necessarily  handicapped  in  the  giving  of  "service"  in 
addition  to  actual  supplying  of  gas  and  electricity  be- 


cause of  the  small  organization,  H.  E.  Chubbuck,  vice- 
president  executive,  evolved  the  idea  of  organizing  a 
"service  crew,"  composed  of  experts  in  the  handling 
of  gas  and  electric  equipment,  and  sending  them  from 
one  property  to  another.  The  plan  was  placed  in 
operation  July  15,  1916,  and  the  crew  was  placed  in 
charge  of  the  manager  of  the  commercial  department, 
with  headquarters  in  Peoria. 

This  crew  consists  of  six  expert  service  men  in  charge 


Address 


Occupant 


Owner 


ELECTRIC 

On  Main 

Service  Run 

Wired 

Fixtures  

Iron 

Toaster 

Percolator  

Pad 

Fan 

Washing  Macta 

Miscel 


GAS 

On  Main , 

Service  Run 

Piped  for  Light 
Piped  for  Fuel .. 

Fixtures 

Range 

Plate 

Water  Heater... 

Bath  Room 

Miscel 

Miscel 


Light Fuel. 


Power.. 


Check  Items  in  Use 
Abv.  E-Electric    G-Gas 


BY   CHECKING   ALL  APPLIANCES   IN   USE  AN   EXCELLENT   LIST   IS 
OBTAINED  FOR  SOLICITING  NEW  BUSINESS 

of  a  supervisor.  Ordinarily  the  crew  remains  in  a  city 
from  three  to  five  weeks,  this  depending  upon  the  size 
of  the  city  and  the  number  of  patrons  of  the  local  prop- 
erty. Their  arrival  and  the  purpose  for  which  they 
are  sent  to  the  local  property  are  announced  about  a 
week  prior  to  their  coming  in  a  half-page  advertisement 
in  the  newspapers.  During  their  stay  in  the  city  the 
company  carries  in  all  newspapers  at  least  three  liberal 
display  advertisements  each  week  bearing  on  the  cam- 
paign and  the  progress  being  made.  This  copy  is  pre- 
pared in  the  office  of  the  publicity  department. 

In  introducing  the  service  crew  the  advertisements 
make  clear  the  fact  that  the  representatives  will  call 
on  each  gas  and  electric  customer  in  the  city.     The  ad- 
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irertisemente  also  mi  who  have  complaints 

to  make  In  regard  i<»  anj  equipmenl  to  "save  up  their 
troubles  and  tell  them  to  the  man  with  the  badge."  n 
is  made  plain  thai  these  representative!  will  be  desig- 
nated either  by  s  badge  or  ■  credential  card,  and  thai 
thej  are  al  the  service  of  customers  without  chai 
Besides,  11  [a  explained  thai  they  have  nothing  to  sell 
.Hid  that  they  are  not  demonstrators.  Their  object,  as 
stated  in  this  advertising,  la  to  assist  the  customer  in 
bringing  his  electric  and  gas  equipmenl  up  to  a  high 
state  of  efficiency,  it  is  announced  thai  the  men  will 
replace  broken  sockets,  repair  flatirona  where  possible, 

idjust  gaa  stoves,  clean  gas  burners,  and,  in  short, 
make  a  thorough  inspection  of  the  elect  lie  or  gas 
equipment. 

The  men  attached  to  the  service  crew  are  given  thor- 

BESULTS    OP    SIX    MONTHS'    WORK    OK    SERVICE    CREW 


Service  to  Customers 


EUeotrlc    Repairs 

irons    repaired    

iron  cords  repaired 

Lamp    ior<is    furnished... 

Lamp  cords  repaired 

Fuses    

Switches  furnished 

Switches   repaired    

Sockets   repaired    

Sockets  replaced  (snap)  . 
Sockets  replaced  (chain). 
Attachment  plugs  replaced 
Attachment  plugs  repaired 
Wall    sockets    replaced.  .  . 


Elec- 

Gas Repairs 

tric    Gas 

LSI 

Burners    adjusted  2,881 

460     396 

227 

Burners    cleaned. 

2,768 

1L>3 

Burners  cemented 

665 

179 

Fixtures  tightened 

269 

348 

Handles  tightened 

999 

bit) 

Irons   adjusted.  .  . 

79 

167 

Leaks   fixed   

637 

434 

Lights    adjusted.. 

743 

S20 

Pillars     and     tips 

134 

198 

1S6 

Valves    adjusted. 

1,775 

96 

Valves     cleaned .  . 

1,610 

47 

Totals    4,326  12,124      460 

Grand   total   16,450      ... 


396 
856 


ough  training  in  a  school  of  instruction  before  they 
are  allowed  to  act  as  representatives  of  the  company. 
They  are  ordinarily  picked  men  from  the  local  proper- 
ties of  the  company,  men  who  understand  the  adjust- 
ment and  handling  of  both  electric  and  gas  equipment. 
They  carry  with  them  a  complete  kit  containing  the 
necessary  tools  and  parts  for  small  repairs. 

The  supervisor  precedes  the  service  crew  by  a  week, 
acting  in  the  capacity  of  "advance  man."  The  method 
of  operation  in  this  respect  is  very  similar  to  that  of 
a  theatrical  organization.  In  addition  to  securing  quar- 
ters for  the  men  and  arranging  with  the  local  superin- 
tendent and  newspapers  for  the  preliminary  advertising, 
the  supervisor  makes  a  preliminary  survey  of  the  city. 
A  map  is  drawn  up  and  the  city  to  be  covered  is  divided 
into  territories,  which  are  assigned  to  various  members 
of  the  crew.  By  the  time  the  crew  arrives  all  prelimi- 
nary arrangements  have  been  made  and  no  time  is  lost. 

In  addition  to  the  service  rendered  to  the  customers 
the  men  also  turn  into  the  company's  office  data  cards 
which  give  in  brief  the  entire  electric  or  gas  "layout" 
in  each  house  or  place  of  business  called  upon.  The 
men  are  also  instructed  to  be  on  the  lookout  for  pros- 
pective customers  for  both  electric  and  gas  appliances 
and  service,  and  as  a  result  the  local  company  has  a 
thorough  electric  and  gas  survey  of  the  city  when  the 
crew  has  finished  its  work. 

The  Results  of  the  Plan  Are  Encouraging 

It  is  the  experience  of  the  company  that,  while  the 
maintenance  of  the  service  crew  is  costly,  the  advan- 
tages resulting  more  than  offset  the  expense.  Not  only 
do  customers  appreciate  the  service  rendered,  but  the 
innovation  has  invariably  been  commented  upon  most 
favorably  by  the  press  both   in  its  news  columns  and 


editorially.  During  the  lU  monthi  thai  this  service 
crew  has  been  In  operation  it  has  "covered"  six  citiei 
ranging  In  population  from  7000  to  28,000.  in  these  six 
citie  .  with  i  total  population  of  about  110,000  people, 
the  'icu  called  <»n  'S.\,2(\2  utility  service  cu  tomert.  On 
the  premises  of  the  ■  cu  tomers  they  found  10,450  jobs 
thej   could  d<>  to  make  service  better.    Of  these  jobs 

1826  were  electric  and  L2,124  gaa.  This  means  that 
probably   more  than  one  half  of  the  ciistoniers  called  en 

had  something  thai  needed  fixing;  something  was  out  of 
lervice  and  was  returning  no  revenue  merely  because 
it  needed  repair.  Some  patrons  had  more  than  one 
source  of  trouble.  It  is  true  that  most  of  the  repairs 
were  small  ones.  Most  of  them  the  owner  could  have 
repaired  himself,  but  owners,  it  has  been  found,  gen- 
erally will  not  make  these  repairs  until  after  actual 
trouble  results.  So  the  Illinois  Traction  Company,  tak- 
ing the  initiative,  did  this  work  gratuitously  for  the 
customers.  And  as  its  return  it  has  received  increasing 
good  will  and  850  prospective  customers,  400  for  electric 
and  390  for  gas  appliances  and  service. 


CHART  FOR  REDUCING 

THE  COST  OF  BILLING 

Kansas  Company  Uses  Scheme  Adaptable  to  Small 

Utilities  Whereby  50  Per  Cent  of  Billing 

Time  Is  Conserved 

A  large  amount  of  tiresome  work  in  office  routine  is 
necessary  during  the  billing  days  of  each  month.  The 
operation  furthermore  is  a  costly  one.     To  reduce  the 

BILLING  CHART  TO  BE  USED  WITH  BLOCK  RATE 
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4.36 

4.44 

4.52 

50 

4.60 

4.68 

4.76 

4.84 

4.92 

5.00 

5.08 

5.16 

5.24 

5.32 

60 

5.40 

5.47 

5.54 

5.61 

5.68 

5.75 

5.82 

5.89 

5.96 

6.03 

70 

6.10 

6.17 

6.24 

6.31 

6.38 

6.45 

6.52 

6.59 

6.66 

6.73 

80 

6.80 

6.86 

6.92 

6.98 

7.04 

7.10 

7.16 

7.22 

7.28 

7.34 

90 

7.40 

7.46 

7.52 

7.58 

7.64 

7.70 

7.76 

7.82 

7.88 

7.94 

100 

8.00 

8.06 

8.12 

8.18 

8.24 

8.30 

8.36 

8.42 

8.48 

8.54 

110 

8.60 

8.66 

8.72 

8.78 

8.84 

8.90 

8.96 

9.02 

9.08 

9.14 

120 

9.20 

9.26 

9.32 

9.38 

9.44 

9.50 

9.56 

9.62 

9.68 

9.74 

130 

9.80 

9.86 

9.92 

9.98 

10.04 

10.10 

10.16 

10.22 

10.28 

10.34 

140 

10.40 

10.46 

10.52 

10.58 

10.64 

10.70 

10.76 

10.82 

10.88 

10.94 

150 

11.00 

11.06 

11.12 

11.18 

11.24 

11.30 

11.36 

11.42 

11.48 

11.54 

160 

11.60 

11.66 

11.72 

11.78 

11.84 

11.90 

11.96 

12.02 

12.08 

12.14 

170 

12.20 

12.26 

12.32 

12.38 

12.44 

12.50 

12.56 

12.62 

12.68 

12.74 

180 

12.80 

12.86 

12.92 

12.98 

13.04 

13.10 

13.16 

13.22 

13.28 

13.34 

190 

13.40 

13.46 

13.52 

13.58 

13.64 

13.70 

13.76 

13.82 

13.88 

13.94 

200 

14.00 

14.06 

14.12 

14.18 

14.24 

14.30 

14.36 

13.42 

13.48 

13.54 

210 

14.60 

14.66 

14.72 

14.78 

14.84 

14.90 

14.96 

15.02 

15.08 

15.14 

220 

15.20 

15.26 

15.32 

15.38 

15.44 

15.50 

15.56 

15.62 

15.68 

15.74 

230 

15.80 

15.86 

15.92 

15.98 

16.04 

16.10 

16.16 

16.22 

16.28 

16.34 

240 

16.40 

16.46 

16.52 

16.58 

16.64 

16.70 

16.76 

16.82 

16.88 

16.94 

250 

17.00 

17.06 

17.12 

17.18 

17.24 

17.30 

17.36 

17.42 

17.48 

17.54 

260 

17.60 

17.66 

17.72 

17.78 

17.84 

17.90 

17.96 

18.02 

18.08 

18.14 

270 

18.20 

18.26 

18.32 

18.38 

18.44 

18.50 

18.56 

18.62 

18.68 

18.74 

280 

18.80 

18.86 

18.92 

18.98 

19.04 

19.10 

19.16 

19.22 

19.28 

19.34 

290 

19.40 

19.46 

19.52 

19.58 

19.64 

19.70 

19.76 

19.82 

19.88 

19.94 

300 

20.00 

20.06 

20.12 

20.18 

20.24 

20.30 

20.36 

20.42 

20.48 

20.54 

310 

20.60 

20.66 

20.72 

20.78 

20.84 

20.90 

20.96 

21.02 

21.08 

21.14 

320 

21.20 

21.26 

21.32 

21.38 

21.44 

21.50 

21.56 

21.62 

21.68 

21.74 

330 

21.80 

21.86 

21.92 

21.98 

22.04 

22.10 

22.16 

22.22 

22.28 

22.34 

340 

22.40 

22.46 

22.52 

22.58 

22.64 

22.70 

22.76 

22.82 

22.88 

22.94 

350 

23.00 

23.06 

23.12 

23.18 

23.24 

23.30 

23.36 

23.42 

23.48 

23.54 

360 

23.60 

23.66 

23.72 

23.78 

23.84 

23.90 

23.96 

24.02 

24.08 

24.14 

370 

24.20 

24.26 

24.32 

24.38 

24.44 

24.50 

24.56 

24.62 

24.68 

24.74 

380 

24.80 

24.86 

24.92 

24.98 

25.04 

25.10 

25.16 

25.22 

25.28 

25.34 

390 

25.40 

25.46 

25.52 

25.58 

25.64 

25.70 

25.76 

25.82 

25.88 

25.94 

400 

26.00 

cost  of  such  work  a  billing  chart,  particularly  adaptable 
to  small  companies,  has  been  worked  out  by  H.  H.  Fen- 
ton,    superintendent    of    distribution    of   the    Marshall 
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County  Power  &  Light  Company,  Blue  Rapids,  Kan.,  for 
use  by  his  company. 

It  is  found  that  the  time  of  billing,  so  far  as  deriving 
the  amount  of  the  bill  is  concerned,  can  be  cut  50  per 
cent  by  the  chart.  A  test  was  made  to  obtain  the  time 
required  to  calculate  the  various  amounts  of  the  bills, 
and  then  a  comparative  time  test  was  made  using  the 
chart.  An  average  of  ten  seconds  was  required  to  cal- 
culate, while  only  five  seconds  was  consumed  by  use  of 
the  chart.  Also,  the  list  of  consumers  used  was  the 
lesser  ones,  which  means  less  time  required  to  calculate 
than  would  have  been  necessary  with  the  larger  con- 
sumptions. 

In  the  left-hand  column  of  the  chart  as  shown  here 
are  tabulated  the  amounts  of  consumption  by  tens,  while 
the  intermediate  values  are  found  in  the  respective  suc- 
ceeding columns.  The  operation  is  thus:  The  bill  for 
a  consumption  of  42  kw.-hr.  is  found  by  sliding  the 
finger  down  to  40  and  thence  to  the  right  to  the  column 
headed  "2,"  reading  $3.96.  Similarly,  the  bill  for  a 
consumption  of  118  kw.-hr.  is  found  in  column  "8" 
opposite  110,  reading  $8.48.  The  cause  for  the  particu- 
lar figures  on  this  chart  is  a  block-rate  system  of  charg- 
ing for  energy  used,  as  follows:  First  20  kw.-hr.,  10 
cents;  second  20  kw.-hr.,  9  cents;  third  20  kw.-hr.,  8 
cents;  fourth  20  kw.-hr.,  7  cents;  all  over  80  kw.-hr.,  6 
cents. 

Small  companies  having  block  rates  can  easily  adapt 
this  scheme  to  their  own  use  by  changing  the  figures 
in  the  chart  so  that  they  will  correspond  to  their  re- 
spective rates,  whatever  these  may  be. 


CHANGING  FROM  DIRECT 

TO  ALTERNATING  CURRENT 

Some    Plans    for    Handling    Customers'    Equipment 

That  Have  Been  Successfully  Employed 

by  Ohio  Central  Stations 

When  the  electric  service  for  a  small  town  or  a  sec- 
tion of  a  large  city  is  to  be  changed  from  direct  to 
alternating  current,  the  manager  in  charge  of  the  prop- 
erty faces  the  problem  of  getting  changes  made  in  each 
customer's  equipment  on  a  basis  satisfactory  alike  to 
the  customer  and  the  company.  A  discussion  of  ways 
and  means  of  conducting  such  a  change  in  a  recent  Ohio 
central  station  committee  meeting  brought  out  the 
following  ideas: 

The  Toledo  Railways  &  Light  Company  places  the 
entire  job  in  the  hands  of  one  man  selected  from  the 
sales  department.  He  becomes  acquainted  with  all  of 
the  customers  who  will  be  affected  by  the  change.  Then 
he  makes  bargains  separately  with  each  one,  endeavor- 
ing to  get  the  equipment  changed  with  as  little  expense 
to  the  company  as  possible.  Sometimes  he  is  very  suc- 
cessful; sometimes  he  is  forced  to  spend  considerable 
money. 

Another  company  reported  that  it  had  tried  this  same 
plan  with  the  additional  provision  that  a  cost  bogie  was 
set  and  the  man  in  charge  received  a  percentage  of  the 
difference  between  this  bogie  and  the  lesser  cost  of  the 
change  if  he  made  the  change  in  less  than  bogie.  This 
supplied  an  incentive  for  the  company's  representative, 
but  he  was  not  always  able  to  make  the  bogie  that  had 
been  set. 

The  Ohio  Light  &  Power  Company  has  found  it  ex- 


pedient in  most  changes  of  this  kind  to  take  the  direct- 
current  equipment  and  sell  alternating-current  appa- 
ratus to  replace  it  at  very  low  prices.  It  reports  little 
trouble  with  this  plan.  Another  company  interests  a 
reputable  second-hand  dealer  in  electrical  machinery  in 
the  proposition  and  gives  him  a  free  hand  in  dealing 
with  the  customers.  This  plan  was  tried  several  times 
with  success,  the  W.  G.  Nagle  Electric  Company  of 
Toledo  acting  as  the  second-hand  firm.  In  closing  the 
discussion  one  central  station  engineer  advised  investi- 
gating the  possibilities  of  serving  the  direct-current  load 
with  a  synchronous  motor-generator  set  before  deciding 
to  go  ahead  with  the  change. 


COMMISSION  PAID  EMPLOYEES 

ON  APPLIANCE  PROSPECTS 

St.  Louis  Company  Inaugurates  System  with  Com- 
missions Ranging  from  $2  on  Ranges  to 
10  Cents  on  Small  Appliances 

That  employees  are  in  the  possession  of  or  in  a  posi- 
tion to  obtain  information  of  value  to  the  new-businesa 
department  of  any  central  station  company,  especially 
the  names  of  prospective  purchasers  of  appliances,  is- 
undoubtedly  true.  It  is  equally  true  that  this  informa- 
tion will  seldom  get  to  the  commercial  department  unless 
"the  ways  are  greased"  either  by  commissions,  bonuses 
or  some  other  tangible  means. 

The  commission  plan  for  the  sale  of  appliances 
through  employees  has  been  adopted  by  the  Union  Elec- 


Form    271. 

APPLIANCE  LEAD 

Interested  In 
Appliances  checked       | 

Vacuum  Cleaner I . . 

Washing  Machine | . 

Sewing  Machine  Motor. .  j 

Department 

Appliance  department, please  return  to  sales  department  with  report 
on  back  hereof  if  sale  is  made. 


EMPLOYEES  IN  ORDER  TO  OBTAIN  COMMISSIONS  MUST  FILL  OUT 

A  BLANK  FORM  LIKE  THIS  AND  THEN  FILE  IT  WITH 

COMMERCIAL  DEPARTMENT 

trie  Light  &  Power  Company,  St.  Louis.  Employees 
knowing  of  people  who  are  contemplating  buying  an 
electric  range  or  other  electric  appliances  are  required 
to  fill  in  a  special  form,  reproduced  herewith,  and  file  it 
with  the  chief  clerk  of  the  commercial  department.  It 
will  then  be  checked  and,  provided  that  it  is  not  already 
of  record  and  being  worked  on  by  some  one  else,  will  be 
placed  to  the  credit  of  the  employee  furnishing  the  lead. 
The  lead  is  followed  promptly,  and  if  the  sale  is  made 
within  fifteen  days  the  employee  turning  in  the  lead  re- 
ceives a  commission  thereon.  The  commissions  are  as 
follows:  Electric  range,  $2;  electric  washing  machine, 
$1;  electric  vacuum  cleaner,  50  cents;  on  all  other  appli- 
ances, 10  cents.  The  range  commission  will  not  be  paid 
until  the  forty-five  day  guarantee  period  expires  and 
the  range  sale  becomes  permanent. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  <i  Digest  of  Important  Articles  Appearing  in  tin'  Scientific 
inul  Engineering  Press  of  the  World 


WINDING  SYSTEMS  IN   MINES 

Comparison   Between   Electric  and   Steam  Winding 
tema  and  Between  Direct-Current  and  Three- 
Phase  Systems  for  Hoisting  in  South 
African   Mines 

AT   a   meeting  of  the  South   African   institute  of 
Electrical    Engineers    held    at    Johannesburg    on 
Dec.  21,  L916,  two  interesting  papers  on  winding 
systems    in   South    African   mines   were   presented   by 

Harold  \Y.  Clayden  and  S.  Iv  T.  Ewlng  respectively. 
Both  papers  are  printed  in  the  December,  1910,  issue 
of  the  Transactions  of  the  South  African  Institute  of 
Electrical  Engineers. 

.Mr.  Ewing  compares  the  Ward-Leonard  system  and 
the  three-phase  winding  system  with  respect  to  the  dif- 
ferent requirements  of  mine  hoisting,  and  reaches  the 
following  conclusions: 

For  shaft  sinking  hoth  systems  are  equally  effective 
on  all  points  at  approximately  equal  capital  cost. 

For  rock  winding  from  one  level  with  tail  ropes  the 
relative  economy  of  the  two  systems  depends  on  the 
frequency  of  winding;  the  lower  the  frequency  of 
winding  the  greater  the  gain  to  the  alternating-current 
system,  and  conversely  the  higher  the  frequency  the 
greater  the  gain  to  the  Ward-Leonard  system.  The 
alternating-current  system  has  the  lower  capital  cost. 
The  systems  are  of  equal  safety  and  ease  of  handling. 

For  rock  winding  from  one  level  without  tail  ropes 
the  alternating-current  system  has  lower  capital  cost, 
while  the  Ward-Leonard  system  has  superior  over-all 
economy  and  is  easier  to  handle. 

For  rock  winding  from  several  levels,  for  raising 
and  lowering  men,  for  lowering  supplies,  and  for  dead- 
slow  winding  the  alternating-current  system  has  lower 
capital  cost,  while  the  Ward-Leonard  system  has  the 
superior  over-all  economy  and  is  easier  to  handle. 

The  paper  by  Harold  W.  Clayden  gives  comparative 
efficiency  and  cost  figures  from  practice  for  three  wind- 
ing plants— a  5-ton  (4.5  metric  ton)  Ward-Leonard 
winder,  a  5-ton  (4.5  metric  ton)  three-phase  winder,  and 
a  4-ton  (3.6  metric  ton)  steam  winder  at  three  differ- 
ent mines.  The  horsepower  is  500  for  the  Ward-Leonard 
winder,  550  for  the  three-phase  winder  and  800  for 
the  steam  winder;  the  size  of  drums  is  10  ft.  by  3  ft. 
6  in.  (3.05  by  1.06  meters),  10  ft.  by  3  ft.  6  in.  (3.05 
by  1.06  meters) ,  9  ft.  by  3  ft.  3  in.  (2.74  by  0.95  meters)  ; 
the  maximum  rope  speed  2000  ft.  (609  meters),  1500  ft. 
(457  meters),  1500  ft.  (457  meters);  the  capacity  of 
the  skip,  5,  5,  4  tons  (4.5,  4.5,  3.6  metric  tons)  ;  the 
maximum  vertical  depth  of  wind  2060  ft.  (627  meters), 
1583  ft.  (483  meters),  1323  ft.  (403  meters)  ;  the  maxi- 
mum length  of  wind  3902  ft.,  (1189  meters),  2420  ft. 
(738  meters),  2072  ft.  (632  meters).  These  figures  are 
near  enough  to  give  a  fair  comparison. 

Diagrams  are  given  in  the  paper  showing  curves  of 
the  shaft  horsepower-hours,  the  kilowatt-hours,  the 
load  factor  and  the  over-all  efficiency.  From  these 
curves  it  appears  that  the  Ward-Leonard  winder  has 


a  ti.7  per  cent  higher  over-all  efficiency  than  the  three- 
phase  winder;  hut  in  the  case  of  the  former  only  two 
shifts  are  worked  and  Hie  converter  Mi  i  hut  down 
for  seven  hours  each  daw  This  set.  requires  20  kw.-hr. 
per  hour  running  light,  so  that  comparing  the  two 
winders  on  a  twenty -four-hour  service  the  Ward 
Leonard  efficiency  will  he  only  8.5  per  cenl  better  than 
the  three-phase  winder. 

The  steam  winder  was  started  in  September,  L915, 
hut  up  to  March,  L916,  a  temporary  electrical  plant  was 
supplied  by  the  same  boiler  plant,  therefore  only  three 
months'  accurate  figures  as  to  steam  consumption  are 
available.  For  the  three  months  ended  June,  1916, 
this  winder  required  99  lb.  (45.6  kg.)  of  steam  per  shaft 
hp.-hour,  but  this  must  not  be  taken  as  a  repre- 
sentative figure  for  steam  hoisting,  as  owing  to  the 
small  amount  of  work  done  by  this  hoist  the  standby 
losses  are  exceptionally  high.  Only  a  very  rough  effi- 
ciency comparison  can  be  made,  and  therefore  the 
comparative  figures  of  cost  are  more  important. 

The  average  monthly  cost  of  each  of  the  three 
winders  over  the  three  months  April,  May  and  June, 
1916,  is  given  in  the  table,  and  it  is  stated  that  the 
figures  for  the  next  three  months  are  practically  the 
same,  there  being  only  a  difference  in  the  third-place 
decimal. 

AVERAGE   MONTHLY  COST  OF  WINDERS 


Ward-  Three- 
Leonard  Phase     Steam 

Average    shaft    horsepower-hours 25,436  26,124      20,425 

Attendance,  oil  and  engine-room  stores,  p  i 

useful  shaft  horsepower,  cents 0.316  0..'{22       0.352 

Repairs,   wages  and  stores  per  horsepower. 

cents    0.194  0.584        0.070 

Power,  electric  and  air  or  steam  per  horse- 
power, cents 1.786  2.076        3.492 

Total  cost  per  horsepower,  cents 2.296        2.982        3.914 

The  first  item,  attendance  and  engine-room  stores, 
includes  all  engine-room  wages  and  stores  except  wind- 
ing-engine drivers'  wages,  which  are  charged  direct  to 
hauling  and  do  not   come  into  the  power  account. 

The  second  item,  "repairs,"  includes  all  electrical  and 
mechanical  supervision,  inspection  and  repairs. 

The  third  item  "power,"  for  the  electric  hoists,  in- 
cludes the  cost  of  electricity  and  air  power.  The  power 
required  for  the  brake  engines  is  taken  from  the  gen- 
eral mine  air  supply,  the  small  compressor  in  the  wind- 
ing-engine room  coming  into  operation  only  when  the 
mine  pressure  drops  below  60  lb.  (27  kg.)  per  square 
inch.  "Power"  for  the  steam  hoist  includes  coal,  oil, 
water,  wages  and  maintenance  of  the  boiler-house  plant 
and  is  the  cost  of  steam  power  delivered  to  the  engine 
house. 

The  Ward-Leonard  costs  need  no  comment,  and  are 
representative  of  the  cost  of  this  hoist  for  the  last 
two  years. 

In  the  three-phase  costs  the  repairs  item  is  slightly 
above  the  average  over  two  years,  and  the  excess  over 
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the  Ward-Leonard  hoist  is  chiefly  accounted  for  in 
extra  maintenance  of  the  high-tension  contactor  panels 
and  the  liquid  controller,  also  extra  supervision.  The 
power  cost  is  a  reflection  of  the  over-all  efficiency.  The 
air  power  charged  to  this  hoist  is  in  excess  of  the 
Ward-Leonard,  as  with  a  three-phase  hoist  considerably 
more  braking  is  required. 

On  the  steam  hoist  the  low  repair  cost  is  due  to  the 
hoist  being  new,  no  repairs  being  yet  required.  The 
present  charge  is  chiefly  the  cost  of  examination.  Re- 
garding the  power  cost,  it  is  said  that  this  hoist  was 
delivered  and  erected  in  1915  and  embodies  all  the 
latest  improvements  of  the  makers  for  an  efficient  steam 
hoist.  It  is  at  a  disadvantage  compared  with  the  two 
electric  hoists  so  far  as  length  of  wind  is  concerned, 
and  would  no  doubt  show  a  lower  figure  if  the  average 
wind  were  increased.  Against  this  must  be  taken  into 
account  the  fact  that  the  whole  plant  is  practically  new, 
and  any  saving  in  steam  consumption  will  probably  be 
counterbalanced  by  extra  repairs  and  maintenance  to 
the  boiler-house  plant.  Therefore,  although  the  work 
done  on  this  winder  will  increase,  the  cost  of  power  will 
probably  not  fall  below  the  present  figure.  On  the 
other  hand,  the  repair  cost  will  increase. 

Comparing  the  three  types  of  winders,  the  Ward- 
Leonard  is  not  only  the  most  efficient  and  cheapest  both 
in  power  and  maintenance,  but  is  by  far  the  easiest 
winder  to  operate. 

The  three-phase  costs  more  in  power  and  maintenance, 
and  when  winding  at  low  speeds,  or  lowering  loads  of 
men  and  material,  requires  very  careful  handling. 

The  steam  winder  is  easy  to  operate,  but  so  far  as 
power  is  concerned  appears  more  expensive  than  the 
electric  hoists.  This  is,  however,  a  question  of  price 
per  kilowatt-hour  and  load  factor.  With  the  present 
high  power  rate  in  South  African  mines,  based  on  a 
70  per  cent  group  load  factor,  any  additional  low-load- 
factor  supply  that  reduces  the  group  factor  may  in- 
crease the  price  of  supply.  It  is  only  fair  to  the  other 
mines  of  the  Group  that  any  mine  installing  new  wind- 
ing plant  shall  be  debited  with  the  extra  cost  of  its 
supply  based  on  load  factor. 

The  two  electric  winders  were  installed  when  the 
general  electrification  of  the  Rand  took  place,  and  al- 
though the  load  factor  of  the  Ward-Leonard  is  below 
25  per  cent  and  the  three-phase  32  per  cent,  the  present 
power  charge  is  at  the  base  rate  of  1.05  cents  per 
kilowatt-hour,  other  high  load-factor  plant  bringing 
the  group  factor  up  to  70  per  cent. 

The  steam  winder  has  a  load  factor  below  25  per  cent 
and  was  installed  in  preference  to  an  electric  winder 
partly  on  account  of  the  extra  power  cost,  and  for  a 
fair  comparison  the  author  states  that  the  cost  of  the 
electric  winders  must  be  increased  by  the  extra  power 
cost  based  on  the  low-load  factor.  He  figures  that  if 
additional  cost  of  power  is  assumed  for  a  25  or  32 
per  cent  load  factor,  this  would  bring  the  total  cost  of 
the  Ward-Leonard  system  to  4.406  cents  and  that  of 
the  three-phase  system  to  4.372  cents  per  shaft  per 
horsepower-hour. 

"In  conclusion,  for  surface  winding,  given  the  same 
capital  cost  for  installation  and  the  present  ruling  high 
power  rate  on  a  low  load  factor,  it  appears  that  steam 
is  the  cheaper  power  with  a  load  factor  below  35  per 
cent  and  electricity  above  35  per  cent,  and  from  figures 
obtained  on  hoists  on  the  Group  mines  this  appears  to 
hold  good  for  hoists  up  to  800  hp." 


Generators,  Motors  and  Transformers 
Rotary  Converters. — G.  A.  JuHLIN—  The  first  part 
of  a  paper  read  before  the  (British)  Institution  of 
Electrical  Engineers  on  the  voltage  regulation  of  rotary 
converters.  Several  different  schemes  have  been  de- 
vised for  the  purpose  of  voltage  regulation,  but  of 
these  only  two  have  found  extensive  use  in  Great 
Britain.  They  are  described  by  their  characteristic 
features  as  (1)  reactance  control,  and  (2)  booster 
control. — London  Electrician,  March  9,   1917. 

Parallel  Operation  of  Transformers. — J.  Lindley 
Thompson  and  S.  Austen  Stigant. — The  conclusion  of 
their  long  illustrated  article  on  the  parallel  operation 
of  static  transformers.  The  present  installment  deals 
with  polyphase  transformers.  The  "phasing  out"  of 
three-phase  transformers  is  described,  tables  and  dia- 
grams being  given  which  show  possible  voltage  measure- 
ments obtainable.  Results  of  paralleling  dissimilar 
groups  of  transformers  are  described,  and  in  conclusion 
the  effects  of  position  of  junctions  to  busbars  or  main 
cables,  temperature  and  power  factor  are  discussed. — 
London  Electrician,  Feb.  16,  1917. 

Balances  for  Three-Wire  Direct-Current  Systems. — 
Thomas  Carter.— The  conclusion  of  his  long  illus- 
trated serial  on  this  subject.  In  this  installment  the 
author  gives  a  general  rule  for  an  easy  method  of 
finding  tapping  points  on  lap-wound  or  wave-wound 
armatures,  with  numerical  examples. — London  Elec- 
trician, March  9,  1917. 

Traction 

Glasgow  Tramways. — An  editorial  note  commenting 
on  the  Glasgow  tramways  as  the  ideal  municipal  trac- 
tion system  of  Great  Britain.  In  1894  the  tramways, 
which  were  then  run  by  private  enterprise,  were  taken 
over  by  the  city,  and  in  1901  the  system  was  converted 
from  horse  traction  to  electric  traction  on  the  overhead 
trolley.  Since  then  there  have  been  various  extensions, 
and  the  capital  expenditure  has  risen  to  a  total  of  $19,- 
175,780.  Now  the  whole  capital  debt,  including  that  for 
all  extensions,  additions  to  and  improvements  of  rolling 
stock,  etc.,  has  been  wiped  out  in  the  short  period  of  six- 
teen years,  and  it  is  stated  that  "the  whole  undertaking 
is  in  excellent  condition,  and  the  tramway  fares  are  said 
to  be  the  lowest  in  the  world." — London  Electrician, 
Feb.  16,  1917. 

Installations,  Systems  and  Appliances 
Non-inflammable  Switch  Oil. — G.  STERN. — Experi- 
ments have  recently  been  made  by  Vogelsang  with  car- 
bon tetrachloride  with  a  view  of  using  it  in  oil  switches. 
The  present  author  describes  what  has  been  done  along 
the  same  line  by  the  A.  E.  G.  On  the  occasion  of  a 
visit  in  1910  to  Chicago  the  author  found  that  carbon 
tetrachloride  was  being  used  with  high-tension  fuses 
to  suppress  the  arc  which  is  formed  on  the  blowing 
on  the  fuse.  It  was  supposed  to  have  advantages  over 
oil  on  account  of  the  fact  that  it  was  not  so  easily  in- 
flamed. However,  it  was  found  that  the  arc  caused  a 
considerable  carbonization  of  the  fluid,  and  that  the 
particles  of  carbon  were  liable  to  restart  the  arc  if  a 
heavy  load  was  carried  by  the  fuse.  Moreover,  free 
chlorine  was  always  present.  Further  experiments  with 
carbon  tetrachloride  were,  therefore,  discontinued,  be- 
cause it  was  found  that  the  chlorine  always  attacked 
the  fuse  steadily,  and  after  a  short  time  the  fuse  was 
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liable  to  blow  while  carry ini  the  normal  current  l>> 
fact,  different  metals  were  lefl  lying  In  the  laboratorj 
for  lengthened  periods  In  carbon  tetrachloride,  and  all 
found  to  be  attacked  til]  they  gradually  became 
unrecognizable.  Other  chlorine  combination 
theri  ed,  adding  variou  ince  i,  which  * 

Intended  to  ft*  the  free  chlorine.  One  of  the  switch 
oils  of  this  character,  said  to  be  non-inflammable,  con 
of  pentachlorethane  (<  n»  I  .  which  la  better  than 
carbon  tetrachloride,  Inasmuch  as  it  boils  only  at  L60 
C.  The  specific  gravity  Is  L.658,  and  the  dielectric 
constanl  is  2.25.  The  fluid  begins  to  solidify  al  —18 
dv£.  C.  At  ordinary  temperatures  it  docs  not  attack 
copper,  Iron  or  lead,  though  it  docs  so  if  heated.  If 
heated  for  a  length  of  time  In  contact  with  water,  hydro- 
chloric acid  la  formed.  It  decomposes  very  decidedly 
under  the  action  of  the  electric  arc.  A  direct-current 
arc,  carrying  i2.">  amp.  at  110  volts,  was  formed  in  the 
fluid,  and  large  quantities  of  chlorine  and  hydrochloric 
acid  were  formed  and  remained  in  solution,  giving  a 
strongly  acid  reaction.  The  copper  electrodes  were  also 
much  attacked.  Short-circuit  tests  showed  that  the 
non-inflammable  oil  is  a  much  less  satisfactory  extin- 
guisher of  the  arc  than  the  normal  oil.  Under  similar 
condition  in  the  two  cases  the  arc  lasts  three  times  as 
long  with  the  non-inflammable  oil  as  with  the  normal 
oil.  Taking  the  insulating  resistances  of  the  two  at 
18  deg.  C,  with  non-inflammable  oil  when  fresh  it  is 
1200  megohms  and  after  the  short-circuit  it  is  120 
megohms,  whereas  with  the  normal  oil  it  is  28,000 
megohms  in  both  cases.  In  the  author's  opinion  it  is 
hardly  likely  that  any  advantages  would  result  from 
the  use  of  non-inflammable  oil,  even  if  mixed  with  nor- 
mal oil  in  any  proportions.  Any  such  mixture  might 
quite  possibly  accentuate  the  failings  of  both  without 
producing  any  good  result  whatever. — From  Elek.  Zeit., 
No.  22,  1916,  translated  in  abstract  in  London  Elec- 
trician, March  9,  1917. 

Electrophysics  and  Magnetism 

Effect  of  Previous  Filtering  Upon  the  Absorption 
Coefficients  of  High-Frequency  X-Rays.—S.  J.  Allen 
and  L.  M.  Alexander.— An  account  of  an  experimental 
investigation  in  which  the  absorption  coefficients  were 
measured  for  the  high-frequency  X-rays  from  a  Coolidge 
tube  after  filtering  through  various  elements  at  a 
voltage  of  120,000.  These  absorption  coefficients  show 
clearly  the  presence  of  the  K  radiation  of  platinum, 
gold,  lead  and  bismuth.  With  a  tin  filter  the  values  of 
the  absorption  coefficients  for  the  "end  rays"  show 
harder  rays  than  any  that  have  been  published  up  to 
this  time.  Experiments  on  the  scattering  were  made, 
showing  that  the  low-atomic-weight  atoms  scatter  more 
than  the  high.— Phys.  Review,  March,  1917. 

Lecher  System.— F.  C.  Blake  and  Charles  Sheard. 
—The  fourth  paper  in  their  serial  on  the  free  vibrations 
of  a  Lecher  system.  This  installment  deals  with  the 
effect  which  the  kind  of  induction  coil  and  the  current 
strength  have  upon  the  wave  system.  The  sharpness  of 
the  wave  peaks  of  a  Lecher  system  depends  very  much 
upon  the  induction  coil  used  as  a  source  of  power,  the 
best  effects  being  obtained  with  a  coil  giving  a  fat 
spark.  The  peak  intensity  is  directly  proportional  to 
the  current  strength.  The  tone  intensity  is  dependent 
upon  the  edge-on  distance  between  the  capacity  plates, 
there  being  for  any  given  tone  an  optimum  edge-on 
distance.    The  logarithmic  law  for  the  capacity  per  uni* 


length  ol  two  parallel  wire    a]  o  bold    foi  the  change 

in  capacity   of  a  condenser  s    the  distance  between  it 
.Hid  an  equal  condense!   li  varied  sdg<  on      Phye    Re 

I  a  a  .   March,    l'.)17. 

Units,  Measurements  and  Instruments 

Measuring  tin  Voltage  mui  Frequency  of  Alternating 
Currents.    Johann  sahulka. — The  author  describe 
frequency  meter  somewhat  similar  to  the  recent  instru- 
ment   of   Peilkert.      As  shown   in    Fij.'.    1,  a   hot-wire  in- 
strument is  connected  between  the  conductors  L,  and  L,. 
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FIG. 


1 — CONNECTION    FOR    USING   A    VOLTMETER    AS 
FREQUENCY    METER 


In  the  one  arm  there  is  the  hot-wire  AlBi  and  an  induc- 
tionless  resistance,  R;  in  the  parallel  branch  there  it 
a  similar  hot-wire,  Av  B2,  and  a  condenser  or  inductive 
resistance  D.  If  the  change-over  switch  K  is  moved 
over,  the  active  hot  wire,  Ait  £?„  which  is  connected  to 
the  instrument,  is  then  connected  to  D,  and  the  hot  wire 
A2,  Bv  is  in  series  with  R.  Both  branches  are  connected 
to  a  sliding  resistance  W,  which,  owing  to  the  action  of 
a  spring  switch  S,  is  normally  switched  out  of  circuit. 
If  the  switch  K  has  the  position  shown  in  the  drawing, 
the  voltmeter  scale  V  can  be  made  to  read  the  frequency. 
This  is  done  by  the  following  procedure:  The  switch  S 
is  closed  and  the  sliding  contact  C  is  so  adjusted  on  the 
resistance  W  that  the  pointer  on  the  apparatus  points  to 
a  certain  position  M  on  the  scale.  The  switch  K  is  then 
changed  over ;  the  frequency  can  then  be  read  off  on  the 
frequency  scale.  If  D  is  a  condenser,  then  the  fre- 
quency scale  can  be  calculated.  Let  us  call  the  voltage 
corresponding  to  the  position  M  on  the  scale  by  the 
symbol  En.  When  the  switch  K  is  moved  over  and  the 
instrument  is  used  as  a  frequency  meter,  let  the  reading 
be  E.  Let  r  be  the  resistance  of  the  apparatus  v/hen 
used  as  a  voltmeter — i.e.,  the  sum  of  the  resistance  R 
and  AlB1 ;  let  C  be  the  capacity  of  the  condenser,  and  p 
the  periodicity.     Then 

E 

En2iTtCr 

The  readings  on  the  frequency  scale  vary  inversely 
with  the  value  of  the  capacity  chosen,  so  a  simple  ad- 
justment requires  to  be  made  if  another  capacity  is 
taken.  The  value  of  the  resistance  of  the  hot  wire  has 
nothing  to  do  with  the  reading  of  the  frequency  meter, 
because  the  reaction  of  the  condenser,  even  at  the  low- 
est frequencies,  can  be  made  equal  to  the  impedance  of 
the  condenser  branch.  If  the  capacity  is  gradually  de- 
creased in  value,  the  range  of  the  frequency  meter  can 
be  raised  as  much  as  is  desired.  A  disadvantage  of  the 
hot-wire  instrument  is  that  it  takes  a  fairly  high  cur- 
rent; therefore,  in  the  measurement  of  low  frequencies 
a  condenser  of  considerable  capacity  is  needed,  and  it 
is  difficult  to  find  space  for  this  inside  the  meter. — 
London  Electrician,  March  2,  1917. 

Compound  Thermo-Element. — Fig.  2  shows  the  con- 
struction of  a  useful  compound  thermo-element  per- 
mitting temperature  measurements  to  be  made  simul- 
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;aneously  at  two  points  A  and  B.  The  couple  terminat- 
ing at  A  is  composed  of  platinum  and  platinum-rhodium 
wires,  and  to  the  other  ends  of  the  latter  there  are  con- 
nected respectively  a  silver  wire  and  a  constantan- 
silver  thermo-couple.  The  three  branches  thus  obtained 
[are  connected  through  terminals,  I,  II,  III,  to  two  gal- 
vanometers, A',  B'.  Such  a  combination  has  many 
useful  applications,  particularly  for  the  measurement 
of  flue-gas  temperatures  at  the  front  and  back  of  a 
[section  of  flame-table  filled  with  pieces  of  refractory 
material    on    the    Bonecourt    system.      The   compound 


Book  Review 


FIG.   2 — DESIGN   FOR   COMPOUND   THERMO-ELEMENT 

thermo-element  is  cheaper  and  more  compact  than  two 
separate  couples,  and  for  the  above  purpose  the  platinum 
couple  was  made  60  cm.  (24  in.)  long,  and  the  silver- 
constantan  couple  was  made  160  cm.  (63  in.)  long. 
The  whole  was  mounted  in  a  steel  tube  of  8  mm.  internal 
and  12  mm.  external  diameter,  which  was  so  small  as 
not  to  disturb  appreciably  the  gas  flow  in  the  flame  tube 
under  observation.  The  high-temperature  end  of  the 
compound  instrument  was  protected  by  a  quartz  sheath- 
ing. The  couples  being  calibrated  separately  for  a  cold- 
junction  temperature  of,  say,  20  deg.  C,  the  reading  of 
the  galvanometer,  B',  in  conjunction  with  the  calibra- 
tion temperature,  gives  the  temperature  of  B,  and  this 
being  known,  the  reading  of  galvanometer  A'  (which 
measures  the  temperature  difference  between  A  and  B) 
permits  the  temperature  of  A  to  be  deduced.  In  the 
special  application  noted  above  the  couple  A  measured 
the  temperature  of  flue  gases  at  the  entrance  to  a  flame 
tube,  while  B  measured  the  temperature  at  the  back 
of  the  refractory  "filling"  in  the  latter. — From  an  arti- 
cle by  Hilliger  in  Zeit.  des  Vereins  deutscher  Ingen.; 
translated  in  abstract  in  London  Elec.  Review,  March 
9,  1917. 

Miscellaneous 

National  Electric  Light  Association. — In  a  long 
editorial  on  "Some  Points  in  American  Progress,"  the 
last  volume  of  reports  of  the  (American)  National 
Electric  Light  Association  is  reviewed,  with  special 
reference  to  the  progress  report  of  the  secretary,  T.  C. 
Martin.  "The  'Proceedings  of  the  Convention  of  the 
National  Electric  Light  Association'  form  a  volume 
showing  that  the  association  pays  attention  to  matters 
which  the  technical  societies  in  this  country  [England] 
leave  out  of  their  programs.  It  is  largely  the  human 
element  that  counts,  and  we  are  inclined  to  think  that 
our  societies  would  do  well  to  pay  greater  attention  to 
this  side  of  industry  than  they  have  in  the  past."— 
London  Electrician,  March  9,  1917. 

Springs. — C.  E.  Squire. — An  abstract  of  a  paper  read 
before  the  (British)  Junior  Institution  of  Engineers. 
After  enumerating  the  six  principal  types  of  springs, 
the  author  discusses  some  principal  facts  of  manufac- 
ture and  testing,  characteristics  of  spring  steel, 
stresses  in  springs,  energy  diagrams  and  limits  in  man- 
ufacture.— London  Electrician,  Feb.  16,  1917. 


Hydroelectric    Power.      By    Lamar    Lyndon.      New 
York:     McGraw-Hill  Book  Company,  Inc.     Vol.  I. 
Hydraulic     Development     and     Equipment.       500 
pages.      235    illustrations.      Price,    $5.      Vol.    II. 
Electrical     Equipment    and     Transmission.       360 
pages.     194  illustrations.     Price,  $3.50. 
Vol.  I  of  this  work  is  about  the  most  concise  treat- 
ment of  hydraulic  engineering  from  the  standpoint  of 
design   and  construction   that   is  now  available.     The 
volume  has  been  written  by  a  consulting  engineer  of 
experience,  and  the  design  viewpoint  rather  than  opera- 
tion and  maintenance  prevails  throughout.     The  work 
is  notable  for  its  completeness  rather  than  the  newness 
of  material  presented,  since  it  incorporates  fundamen- 
tal and  standard  formulas  that  have  been  used  in  the 
design   of  water-power   developments.      In    interpreta- 
tion of  this  information  lie  the  practical  difference  and 
usefulness  of  the  book  as  compared  with  other  works 
available.     The  section  on  dams  is  perhaps  the  most 
distinctive  chapter  of  the  book  and  occupies  112  of  the 
471  pages  of  text  matter.     In  this  section  are  found 
several   formulas   for   solid    dams    which   the   author 
rightly  claims  as  new.     Other  subjects  treated  include: 
Flow   in    streams;    weirs    and    orifices;    power   varia- 
tion and  storage;  artificial  waterways;  pipe  lines  and 
penstocks;  dams,  movable  crests  for  dams;  headworks; 
waterwheels  and  speed  regulation  of  waterwheels. 

Vol.  II,  which  deals  with  the  electrical  equipment  of 
stations  and  the  main  features  of  transmission  sys- 
tems, is  considerably  more  general  in  its  discussions  on 
design  than  Vol.  I.  The  author  has  evidently  not  at- 
tempted to  treat  the  electrical  design  of  hydroelectric 
systems  in  detail,  for  only  general  considerations  are 
given  on  station  design  in  some  thirty-seven  pages, 
with  the  layout  and  installation  of  transmission  lines 
treated  in  forty-five  pages.  Of  the  remainder  of  the 
book  sixty-four  pages  take  up  the  theory  on  which 
transmission  lines  are  calculated  and  180  pages  deal 
with  the  descriptive  classifications  of  the  equipment 
now  available  for  hydroelectric  plants.  System  opera- 
tion and  the  fundamental  requirements  thereof  are  only 
slightly  touched  upon  in  the  book  in  connection  with  a 
chapter  of  twenty-five  pages  on  line  protection  and  the 
one  on  insulators.  Features  of  the  design,  installation 
and  operation  of  substations  are  very  briefly  dealt  with 
in  eight  pages  of  text,  which  include  seven  illustra- 
tions. This  volume  forms  a  very  good  supplement  to 
the  first  volume  but  cannot  be  considered  an  adequate 
treatise  on  the  electrical  design  and  installation  of 
station  equipment  or  on  transmission  systems.  Taken 
as  a  whole  the  two  volumes  form  a  very  good  reference 
text  on  features  of  the  modern  hydroelectric  power 
plant  and  will  probably  serve  a  useful  purpose  as  a 
practical  text-book  for  schools  and  colleges. 


Books  Received 

Preliminary  Mathematics.  By  Prof.  F.  E.  Austin. 
Published  by  the  author  at  Hanover,  N.  H.  174  pages. 
Price,  $1.20. 

The  "Mechanical  World"  Electrical  Pocket 
Book  for  1917.  Baltimore:  The  Norman,  Remington 
Company.  240  pages.  120  illustrations.  Price,  45 
cents. 
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CAMPAIGN  FOR  NEW  MEMBERS 

Walter    Neumuller.    Telegraphing    to    the    Electrical 

World  from  Kansas  City.  Reports  Success 

of    Country-Wide    Solicitation 

Welter  Neumuller,  chairman  of  the  membership  com- 
mittee of  the   National   Electric   Light   Association,  tele 

graphed  to  Hie  Electric  u.  World  from  Kansas  City, 
Mo.,  on  April  .")  m  regard  to  the  progress  of  the  cam 
paign  for  new  members  the  following  optimistic  mes- 
sage: 

••The  truth  of  the  old  Baying,  'When  you  want  some- 
thing done  well  go  to  a  busy  man,'  has  been  proved 
again  during  the  week  just  closed.  More  than  200  busy 
central  station  executives  in  all  parts  of  the  country, 
all  enthusiastic  members  of  the  National  Electric  Light 
Association,  have  given  freely  of  their  time  to  visit 
central  stations  in  neighboring  communities  and  invite 
them  to  join  this  thoroughly  representative  organiza- 
tion of  the  industry. 

"While  it  is  still  too  early  to  make  any  definite  state- 
ment upon  the  total  result  of  this  novel  and  interesting 
campaign,  as  reports  have  not  reached  the  chairman  of 
the  membership  committee  in  New  York  from  all  the 
Western  cities,  the  applications  already  in  hand  indi- 
cate that  after  the  smoke  has  cleared  practically  every 
central  station  in  cities  of  10,000  population  and  over 
will  have  been  enrolled,  in  addition  to  many  in  the 
smaller  communities. 

"The  co-operation  from  the  geographic  sections  has 
been  most  enthusiastic  and  has  greatly  simplified  the 
preparation  for  this  work." 


DALLAS  FRANCHISES  ARE 

APPROVED  BY  THE  PEOPLE 

Measures     Supported    by     Messrs.     Strickland     and 

Hobson   Are  Approved   by   Two  to   One 

Vote — Waiting  for  Court  Decision 

Lighting  and  traction  franchises  sought  by  J.  F. 
Strickland  and  C.  W.  Hobson  and  submitted  to  vote  of 
the  people  of  Dallas,  Tex.,  were  approved  in  the  election 
on  Tuesday  of  this  week  by  a  vote  of  two  to  one,  or  by  a 
majority  of  about  3600.  Regardless  of  the  vote,  Messrs. 
Strickland  and  Hobson  will  not  begin  reorganizing  the 
systems  until  the  contest  of  the  city  election  on  the 
charter  amendment  of  last  April  is  decided.  The  old 
charter  prohibited  the  granting  of  new  franchises  until 
the  old  franchises  expired,  and  the  charter  amendment 
was  to  repeal  this. 

"The  franchises  adopted  in  Tuesday's  election  are  ab- 
solutely dependent  on  the  charter  amendment  adopted 
last  spring,"  Mr.  Strickland  said.  "Franchises  will  be 
void  and  we  will  await  the  court's  decision.  If  it  is  in 
our  favor  consolidation  plans  will  be  carried  out  immedi- 
ately. 


"The  <>M  city  charter  prohibited  the  granting  of  Iran 
chises  except  with  4  per  cent  gross  production  tax,  am 
also  prohibited  an  indeterminate  franchise." 

('.  W.  Hobson  said:  "We  will  do  nothing  towafl 
carrying  out   our  agreemenl    in   reorganizing  tractil 

lines  until  this  content  is  decided  in  our  favor." 

Ninety  days  are  provided  for  traction  and  lightinj 

consolidations   to   he   carried    out    and    a    decision    is  ex 
pected  before  that  time  expires. 


"WIRE  YOUR  HOME  WHILE 

YOU  CAN"  IS  THE  SLOGAlS 

J.  M.  Wakeman  Says  that  We  Should  Realize  tha 

High  Prices  Are  Here  and  that  the  Great 

Campaign  Will  Be  Successful 

The  Society  for  Electrical  Development  reports  tha 
great  interest  is  being  shown  in  the  "wire-your-home 
time"  campaign,  which  made  its  official  and  auspicioui 
beginning  on  April  1. 

James  M.  Wakeman,  general  manager  of  the  society 
prepared  the  following  statement  at  the  request  of  th 
Electrical  World  : 

Indications  Point  to  Success 
"Every  indication  points  to  a  very  successful  'wire 
vour-home-time'  campaign  this  year.  The  $1,250  con 
test  for  society  members  is  arousing  enthusiasm  on  th 
part  of  salesmen  of  the  central  stations  and  contractors 
This  contest  will  also  give  us  an  excellent  opportunit; 
to  check  results  of  the  drive. 

"A  few  companies — but  really  very  few  considerinj 
— contend  that,  owing  to  the  high  cost  of  materials  an< 
labor,  they  will  not  be  able  to  enter  into  the  movement 
Those  who  make  this  contention,  however,  are  not  at  al 
comparable  with  the  number  entering  the  drive. 

"In  my  opinion,  based  upon  a  general  knowledge  o: 
conditions  in  the  industry  and  the  best  informatioi 
available,  I  do  not  think  that  prices  of  electrical  product! 
will  decrease  materially  for  months,  possibly  for  yean 
to  come.  History  shows  that  when  prices  go  up  an( 
remain  up  for  any  considerable  period,  they  very  seldon 
go  down,  especially  with  conditions  such  as  exist  to-day 
This  is  true  in  the  food  and  textile  industries  and  wil 
prove  equally  true  in  the  electrical  industry. 

"Prices  Will  Be  Higher" 
"The  day  of  high  prices  is  here.  The  central  station! 
and  contractors  are  beginning  to  realize  this  and  to  g< 
after  the  business  as  though  they  were  at  low  basil 
prices.  Undoubtedly  next  year,  and  possibly  for  two  oi 
three  or  more  years  to  come,  prices  will  be  so  mud 
higher  that  people  will  be  glad  they  went  after  th< 
business  in  the  spring  of  1917,  when  there  was  mor< 
prospect  of  adding  customers  to  the  lines  than  there  wil 
be  then. 

"It  is  quite  safe  to  say  that  with  war  throughout  th( 
world,  with  men  taken  from  industries  and  put  into  wai 
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endeavors,  labor  costs  will  go  up,  prices  will  go  up, 
and  we  will  look  back  reminiscently  to  the  ante-bellum 
prices  of  electrical  products. 

"  'Wire-your-home-time,'  April  1  to  May  15,  is  the 
time  for  the  industry  to  unite  in  the  greatest  of  all 
housewiring  drives.  The  society  will  gladly  provide  the 
ideas  on  how  to  get  the  business.  It  is  up  to  the  indi- 
vidual central  stations  and  contractors  to  cash  in." 


GIFTS  OF  FLAGS  TO  SCHOOLS 

BY  ALABAMA  POWER  COMPANY 

Third  Town,  Having  Fulfilled  Conditions  of  Securing 

Ten  New  Sign  Customers,  Is  Presented 

with  an  Electric  Flag 

In  accordance  with  its  policy  of  presenting  school 
authorities  with  flags  in  towns  which  have  complied 
with  the  requirements  that  it  has  set,  the  Alabama 
Power  Company  has  presented  the  school  board  in 
Attalla,  Ala.,  with  a  10-ft.  double-face  electric  sign 
showing  a  waving  electric  American  flag.  This  sign 
was  installed  on  the  top  of  the  school  building,  where 
it  can  be  seen  from  all  parts  of  Attalla. 


"OLD  GLORY"  ON   AN   ALABAMA   SCHOOL 

The  sign  burns  from  dusk  until  10  o'clock  every 
night  except  Sundays,  when  it  burns  until  12  o'clock, 
and  serves  as  a  reminder  of  the  duties  that  all  owe  to 
their  country  in  the  present  time  of  need.  The  sign  is 
equipped  with  red,  white  and  blue  color  caps,  and  is  also 
painted  so  as  to  show  to  advantage  in  the  daytime  as 
well  as  the  night.  The  energy  for  the  flag  is  supplied 
free  by  the  Alabama  Power  Company. 

This  is  the  third  town  on  the  Alabama  Power  Com- 
pany's system  which  has  been  presented  with  a  flag  of 
this  type,  having  fulfilled  the  conditions  of  securing  ten 
new  sign  customers. 

W.  E.  Mitchell,  operating  manager  of  the  Alabama 
Power  Company,  writes  to  the  Electrical  World: 
"The  management  of  the  company  has  felt  for  the  last 
two  years  that  it  is  the  proper  thing  to  assist  in  in- 
creasing the  loyalty  and  patriotism  of  all  people  in  the 
district  in  which  we  serve  and  this  is  one  way  to  do  it." 


SYMPOSIUM  AT  BOSTON  ON 

POWER  PLANT  PRACTICE 
Convention     Under    Joint    Auspices    of    the     Local 
A.  I.  E.  E.  and  A.  S.  M.  E.  Sections  Listens  to 
Papers    on    Recent    Developments 

A  largely  attended  and  enthusiastic  convention  of 
power  plant  engineers  was  held  this  week  at  Boston  un- 
der the  auspices  of  the  Boston  sections  of  the  American 
Institute  of  Electrical  Engineers  and  the  American  So- 
ciety of  Mechanical  Engineers.  The  meetings  were  held 
at  the  Engineers'  Club  and  at  the  Wentworth  Institute, 
under  the  chairmanships  of  Profs.  Arthur  L.  Williston 
and  F.  R.  Hutton. 

The  first  session  on  Wednesday  evening,  devoted  to  re- 
cent developments  in  steam  generation,  was  opened  by 
a  paper  on  "Developments  in  Fuel  Oil  Versus  Coal,"  by 
Frederick  Ewing,  mechanical  engineer  of  the  Mexican 
Petroleum  Company,  New  York.  This  was  followed  by 
papers  on  "Modern  Stoker  Practice,"  by  R.  Sanford 
Riley,  president  Sanford  Riley  Stoker  Company,  Wor- 
cester, Mass.;  "High  Pressures  and  Temperatures  in  a 
Modern  Station,"  by  Irving  E.  Moultrop,  assistant  super- 
intendent of  construction,  Edison  Electric  Illuminating 
Company  of  Boston;  "Some  New  Investigations 
on  Combustion  in  Boiler  Furnaces,"  by  Prof.  Lionel  S. 
Marks  of  Harvard  University,  and  "High  Temperature 
Insulation  of  Boiler  Settings,"  by  P.  A.  Boeck, 
New  York. 

Isolated  plants  and  central  stations  were  the  general 
topic  of  a  session  Thursday  afternoon.  The  papers 
listed  were:  "Principles  of  Power  Plant  Management," 
by  Walter  N.  Polakov,  consulting  engineer,  New  York; 
"Interesting  Isolated  Plants,"  by  A.  R.  Meek,  Eastern 
manager  Ridgway  Dynamo  &  Engine  Company,  Boston, 
Mass.,  and  David  A.  Chapman,  efficiency  engineer,  Bos- 
ton; "Engineering  Features  and  Results  at  the  Holyoke 
Municipal  Plant,"  by  John  J.  Kirkpatrick,  manager  gas 
and  electric  department,  Holyoke,  and  "Co-operation  Be- 
tween Isolated  Plants  and  Central  Stations,"  by  P.  P. 
Moses,  consulting  engineer,  New  York. 

Developments  in  prime  movers,  condensers  and  auxil- 
iary equipment  were  featured  at  the  final  session  Thurs- 
day evening,  the  program  containing  the  following  pa- 
pers :  "Purchased  Power,"  by  John  A.  Stevens,  consult- 
ing engineer,  Lowell,  Mass. ;  "Engineering  Features  of 
a  Combined  Heat  and  Power  Distribution,"  by  R.  A. 
Langworthy,  Boston,  Mass. ;  "Developments  in  Steam 
Turbines,"  by  Richard  H.  Rice,  General  Electric  Com- 
pany, Lynn,  Mass.,  and  "Recent  Developments  in  Con- 
densers and  Modern  High  Vacuum,"  by  C.  H.  Bromley, 
Power,  New  York. 

A  get-together  dinner  was  held  Thursday  evening. 


JOVIAN  PROBLEMS  AND 

THE  ELECTRICAL  LEAGUE 

Two-Day  Session  of  Special  Commission  Appointed 

by  Jupiter  Doherty  to  Consider  Their 

Relation  Proves  Enthusiastic 

The  special  commission  appointed  by  Reigning  Jupiter 
Henry  L.  Doherty  to  study  Jovian  problems  in  relation 
to  the  electrical  leagues  met  in  the  club  rooms  of  the 
Cleveland  Electrical  League  on  April  5.  The  sessions 
extended  through  that  day  and  the  next  one.  The  mem- 
bers were  enthusiastic  in  their  work,  and  many  sub- 
jects    were     taken     up     and     exhaustively     discussed. 
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Electrical  Industries  Ready  to  Serve 

Conferences  Held  and  Plans  m.-kL-  to  Determine  the  Best  and  Most  Effective 

Methods  ol  Aiding  the  Nation 


A i  i.  branches  ol  the  rir.it  electrical  Industrie  are 
keenly  alive  t<>  their  duty  and  responsibilities  in 
t he  national  crisis  Reports  to  the  Kin  rsiCAi 
World  from  all  parts  "f  the  country  show  that  the  elec 
trical  industries  arc  actively  engaged  in  formulating 
measures  which  art-  necessary  for  the  public  safety. 
For  the  Bi  bctrical  World 

to  divulge  or  discuss  these 

measures  in  their  relations 
to  individual  properties 
would  not  bo  in  the  public 
interest. 

It  is  sufficient  to  say 
that  both  in  physical  meas- 
ures and  in  conference  the 
different  sections  of  the  in- 
dustries are  responding  to 
the  call  for  defense  of  the 
nation.  The  measures  ta- 
ken vary  in  different  locali- 
ties and  are  tempered  or 
strengthened  according  to 
the  necessities  in  particular 
cases,  but  are  being  pushed 
with  vigor. 

The  great  importance  of 
maintaining  central  station 
service  is  of  course  a  fore- 
most consideration  in  all 
that  is  done.  This  de- 
mands military  assistance 
and  hearty  co-operation. 
Military  measures,  how- 
ever, can  be  supplemented 
by  engineering  advice 
which  will  accentuate 
sharply  the  ordinary  steps 
for  safety.  Among  the 
highly  essential  accessories 
to  ordinary  means  of  pro- 
tection are  flood-lighting, 
barbed  wire  or  wire  charg- 
ed heavily  with  energy, 
the  posting  of  sharpshoot- 
ers at  vantage  points,  etc. 

Give  and  Ask  Co-opera- 
tion 

It  will  be  the  aim  of  the 
central  station  officials  gen- 
erally to  give  to  and  ask 
from  the  police  and  mili- 
tary authorities  the  fullest 
degree  of  co-operation. 

Among  the  questions 
that  press  for  solution  is 
that  of  the  maintenance  of 
organization  of  the  operat- 
ing staffs  of  the  central 
stations  and  of  the  manu- 


THE   INDUSTRY'S  PLEDGE 

As  Expressed  by   Its  Leaders 


FROM  E.  W.  RICE,  JR.,  PRESIDENT  GENERAL 
ELECTRIC    COMPANY 
To  the  Electrical  World: 

The  President's  message  expresses  in  simple  but 
powerful  words  the  solemn  and  final  judgment  of  a 
great  peace-loving  people  on  the  issues  of  this  great 
war. 

While  every  thoughtful  citizen  must  realize  the 
gravity  of  the  step  which  we  are  now  taking,  there 
will  be  no  holding  back,  and  no  matter  what  trials  the 
future  may  have  for  us,  the  knowledge  that  we  are 
fighting  in  defense  of  all  that  makes  life  worth  living 
will  enable  us  to  persevere  until  victory  for  ourselves 
and  our  natural  allies  has  been  obtained. 

Men  of  the  electrical  industry,  representing  every 
phase  of  scientific  and  engineering  activity,  will  be 
able  to  render  invaluable  service,  as  a  modern  war,  as 
is  well  known,  cannot  be  won  by  courage  and  strength 
alone,  but  demands  skill  in  control  of  complicated  ma- 
chinery and  the  use  of  scientific  methods  all  the  time 
and  everywhere. 

This  is  not  a  war  between  peoples,  but  a  mighty 
conflict  of  irreconcilable  ideals  of  government  and  of 
life,  and  there  can  be  no  question,  therefore,  that  every 
citizen  of  this  country  who  treasures  our  ideals  will 
welcome  the  solemn  privilege,  which  has  been  forced 
upon  him,  of  fighting  for  them.  We  all  devoutly  hope 
and  believe  that  the  entrance  of  our  nation  on  the  side 
of  liberty  and  humanity  will  bring  to  a  speedy  end 
this  terrible  scourge  of  the  world. 

E.  W.  Rice,  Jr. 

Schenectady,  April  4,  1917. 


FROM    SCHUYLER    SKAATS    WHEELER,    PRESI- 
DENT CROCKER-WHEELER  COMPANY 
To  the  Electrical  World: 

It  is  evident  that  the  war  activity  of  this  country 
will  considerably  increase  its  industrial  activity,  al- 
though, as  has  already  been  pointed  out  in  connection 
with  two  or  three  industries,  such  as  steel  and  copper, 
the  total  new  demand  will  not  for  some  time  form 
much  of  a  percentage  of  the  total  capacity  of  individual 
industries,  except  in  a  few  cases,  such  as  shipbuilding. 

I  believe,  however,  that  the  present  or  immediate 
demand  will  be  followed  by  a  general  and  increasing 
one  which  will  lead  to  great  and  continued  industrial 
activity,  to  which  the  work  of  furnishing  supplies  to 
the  Allies  in  increased  quantities  and  varieties  will  con- 
tribute largely.  The  Allies  will  draw  more  of  their 
supplies  from  us,  because  the  conditions  will  be  more 
favorable  to  them. 

What  is  equally  interesting  is  the  great  impetus  that 
electrical  invention  and  industrial  activity  will  receive 
in  this,  already  the  leading  electrical  country  of  the 
world.  Schuyler  Skaats  Wheeler. 

Ampere,  N.  J.,  April  4,  1917. 


facturing  establishments  which  can  be  of  service  in  the 
production  of  Deeded  supplie  I  b  question  will  prob- 
ably  receive  definite  attention.  There  is  a  general  senti- 
ment that  operating  stall's  will  lie  able  to  show  returns 
which  will  prove  of  great  ultimate  military  value  while 
remaining  in  their  present  positions. 

As  an  instance  of  the  at- 
titude of  large  companies 
there  may  be  cited  the  an- 
nouncement of  President 
Herbert  A.  Wagner  of  the 
Consolidated  Gas,  Electric 
Light  &  Power  Company  to 
men  in  the  employ  of  the 
company  who  are  called 
into  the  army  or  navy  or 
who  shall  hereafter  volun- 
teer or  be  called  into  the 
service.  Such  men  will  be 
paid  full  wages  during  ac- 
tive service  with  the  gov- 
ernment less  the  govern- 
ment pay,  and  will  be 
given  employment  by  the 
company  upon  their  return. 
The  Worcester  Electric 
Light  Company  has  given 
the  use  of  one  of  the  win- 
dows in  its  store  for  an  ex- 
hibit to  stimulate  recruit- 
ing. 

The  New  York  Edison 
Company  has  placed  a  great 
fleet  of  vehicles  at  the 
service  of  the  police  au- 
thorities. 

At  the  National  Defense 
Convention,  held  in  New 
York,  the  Seventy-first  In- 
fantry escorted  fifty  promi- 
nent persons  in  electric  ve- 
hicles up  Fifth  Avenue. 


A.  I.  E.  E.  Appoints  Com- 
mittee of  Defense 

Many  conferences  have 
been  held  in  the  Engineer- 
ing Societies  Building, 
New  York,  to  further  steps 
by  the  engineering  indus- 
tries to  support  the  govern- 
ment. A  special  committee 
of  national  defense,  ap- 
pointed by  the  executive 
committee  of  the  Amer- 
ican Institute  of  Electrical 
Engineers,  is  as  follows: 

John  H.  Finney,  chair- 
man; F.  C.  Bates,  secre- 
tary; B.  J.  Arnold,  A.  H. 
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Sabcock,  Philander  Betts, 
3.  W.  Buck,  J.  H.  Cuntz,  J. 
F.  Carty,  D.  C.  Jackson, 
rohn  W.  Lieb,  P.  M.  Lin- 
coln, Ralph  D.  Mershon,  A. 
M.  Schoen  and  J.  Franklin 
Stevens. 

A  sub-committee  of  the 
foregoing,  composed  of 
Messrs.  Buck,  Finney,  Mer- 
shon, Arnold  and  Bates, 
was  appointed  to  co-op- 
erate with  similar  com- 
mittees of  the  other  na- 
tional engineering  soci- 
eties. 

The  A.  I.  E.  E.  is  send- 
ing out  this  week  circulars 
giving  instructions  to 
members  of  engineering 
societies  who  contemplate 
9ffering  their  services  to 
the  army  and  navy,  with  a 
resume  of  data  regarding 
the  different  classes  of 
service. 

Preparedness  Activities 
op  the  A.  I.  E.  E. 

F.  L.  Hutchinson,  secre- 
tary of  the  A.  I.  E.  E., 
stated : 

"The  American  Institute 
of  Electrical  Engineers  has 
taken  an  active  part  in 
various  movements  for  na- 
tional preparedness. 

"Early  in  1915  a  sug- 
gestion was  made  that  sev- 
eral of  the  national  en- 
gineering societies  appoint 
committees  for  the  purpose 
of  co-operating  with  the 
War  Department  in  the 
formulation  of  a  plan  for 
the  organization  of  a  Re- 
serve Corps  of  Engineer 
Officers.  Committees  were 
accordingly  appointed  by 
the  American  Society  of 
Civil  Engineers,  American 
Institute  of  Mining  Engi- 
neers, American  Society  of 
Mechanical  Engineers, 
American  Institute  of 
Electrical  Engineers  and 
American  Institute  of  Con- 
sulting Engineers. 

"The  formation  of  the 
Engineer  Officers'  Reserve 
Corps  was  authorized  by 
Congress  under  Sections  37, 
40,  49  and  51  to  53  of  the 
national  defense  act,  ap- 
proved June  3,  1916. 

"The  committees  of  the 


THE  INDUSTRY'S  PLEDGE 

As  Expressed  by  Its  Leaders 


FROM  H.  W.  BUCK,  PRESIDENT  OF  AMERICAN 

INSTITUTE  OF  ELECTRICAL  ENGINEERS 
To  the  Electrical  World: 

The  formal  acknowledgment  of  a  state  of  war  in  this 
country  now  seems  to  be  a  question  of  only  a  few 
hours.  This  colossal  enterprise  which  we  are  about 
to  undertake  must  bring  into  play  to  a  superlative  de- 
gree all  of  the  forces  which  have  worked  for  the  de- 
velopment of  this  country  during  recent  years. 

In  this  great  evolution  no  class  of  men  have  con- 
tributed more  than  the  electrical  engineer,  and  his  work 
in  the  war  must  continue  to  be  of  equal  importance. 

War  as  now  fought  is  largely  fought  by  engineers 
directly  or  indirectly,  and  the  electrical  engineers  of 
America  will  doubtless  soon  show  that  they  can  rise 
to  the  occasion  and  live  up  to  the  best  traditions  of  the 
profession  in  initiative,  energy,  inventiveness  and 
patriotism.  H.  W.  Buck. 

New  York,  April  4,  1917. 


FROM     HERBERT    A.     WAGNER,    PRESIDENT 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION 
To  the  Electrical  World: 

In  this  time  of  national  crisis,  on  the  eve  of  our 
entering  into  the  world  war,  it  behooves  us,  as  employers 
and  individuals  in  the  great  electrical  industry,  to 
consider  it  our  first  and  most  important  duty  to  take 
stock  of  our  ability  and  facilities  to  assist  the  govern- 
ment in  its  prodigious  task  of  preparation  and  or- 
ganization to  uphold  successfully  the  principles  for 
which  we  stand  before  the  world. 

The  spirit  of  patriotism  and  loyalty  to  our  country 
should  be  our  inspiration,  and  the  desire  to  be  of 
service  our  first  consideration. 

Organization  and  preparation  for  the  most  efficient 
use  of  the  trained  men  in  every  community  are  the 
first  essentials.  In  the  electrical  industry  we  have 
brought  organization  to  a  most  advanced  degree,  and 
"preparedness"  for  the  demands  of  the  public  has  been 
our  watchword.  Before  us  now  lies  the  possibility  for 
the  organization  of  our  forces  for  assisting  the  govern- 
ment, through  our  power  facilities  and  engineering 
ability,  in  promoting  the  most  efficient  production  of 
supplies  and  munitions  by  local  industries;  in  assisting 
the  railroads,  through  the  supply  of  power  and  other- 
wise, in  solving  the  new  transportation  problems  con- 
fronting them;  and  in  electric  service  and  engineering 
assistance  in  perfecting  local  defenses. 

We  pride  ourselves  on  being  leaders  among  our  local 
industries,  and  we  should  now  be  leaders  in  encourag- 
ing patriotism  and  service  to  our  country.  It  is  highly 
probable,  however,  that  a  large  number  of  the  em- 
ployees of  central  station  companies  can  be  used  to 
better  advantage,  in  view  of  their  special  training,  for 
local  work  in  connection  with  the  most  efficient  or- 
ganization of  industrial  production.  Organization  on 
this  basis  should  be  promptly  and  carefully  studied  be- 
fore numbers  of  our  specially  trained  men  enlist  for 
ordinary  service.  The  National  Electric  Light  Asso- 
ciation can  be  depended  upon  to  offer  its  services,  and 
its  organized  facilities,  for  every  assistance  possible 
along  these  lines. 

In  this  great  crisis  in  the  history  of  our  country  and 
in  the  upholding  of  the  principles  of  democracy 
throughout  the  world  we  should  not  be  backward  in 
emulating  the  spirit  of  the  patriots  of  '76  in  pledging 
to  the  cause  our  lives,  our  fortunes  and  our  sacred 
honor.  Herbert  A.  Wagner. 

Baltimore,  April  4,  1917. 


Institute  and  the  other  so- 
cieties actively  co-operated 
with  each  other  and  with 
the  War  Department  both 
before  and  since  the 
passage  of  the  act. 

"On  July  19,  1915,  the 
Institute  was  invited  by 
President  Wilson  to  select 
two  members  for  appoint- 
ment by  the  Secretary  of 
the  Navy  upon  a  proposed 
advisory  committee,  to  be 
presided  over  by  Thomas  A 
Edison. 

"In   January,    1916,   the 
Institute  received  an  invi- 
tation from  the  President 
of    the    United    States    to 
nominate   a  representative 
in  each  State  in  the  Union 
subject  to  the  approval  of 
the  Secretary  of  the  Navy, 
to  act  in  conjunction  with 
representatives       of       the 
American  Society  of  Civil 
Engineers,  American  Insti- 
tute of  Mining  Engineers, 
American    Society   of   Me- 
chanical    Engineers,      and 
American     Chemical      So- 
ciety, in  collecting  data  for 
use  in  organizing  the  man- 
ufacturing    resources      of 
the  country  for  the  public 
service   in   time   of   emer- 
gency.     A    list    of    these 
nominees  was  subsequently 
submitted  to  the  Secretary 
of  the  Navy  and  the  ap- 
pointments     were      made. 
Availability  of  Members 
"On    Feb.    8,    1917,    the 
executive  committee  of  the 
Institute  issued  a  circular 
to  the  membership  in  the 
United      States,     together 
with  a  data  sheet,  with  a 
view  to  tabulating  the  ex- 
perience and  availability  of 
its  members  for  military  or 
naval  service,  as  officers  or 
enlisted  men,  and  assisting 
them   in   obtaining  appro- 
priate positions  in  the  va- 
rious  organizations  to   be 
formed    in    the    event    of 
war.    About  1800  members 
have  thus  far  responded  to 
this  appeal,  and  the  sheets 
continue    to    be     received 
daily. 

"The  latest  action  taken 
by  the  Institute  was  the 
appointment  of  a  commit- 
tee on  national  defense." 
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IT  IS  A  "NECESSITOUS  DUTY" 

\\)  PROVIDE  FOR  DEPRECIATION 

mmistion     Pointi     to     importance     of 
including  an  Allow. nut-  Foi   Gradual  Loss  in 
Value  .md  ioi   Bond  Discount 

An  Application  of  the  Georgia  Railway  &  Power  Com 
paii.\ ,  Atlanta,  Ga.,  for  approval  of  the  issue  of  $420,000 
non  interest  bearing  strip  in  payment  of  dividends  on 
first  preferred  cumulative  <'>  per  cent  stock  was 
denied  bj  the  Railroad  Commission  of  Georgia.  Through 
the  opinion  of  Chairman  Candler  the  commission  direct! 
attention  to  the  "necessitous  duty"  of  a  public  utility 
to  pro\  ide  for  depreciation.    The  opinion  says: 

Discounts  and  Expenses  in  Selling  bonds 

"Included  among  the  book  assets  of  the  company  as 
of  New  80,  1916,  under  'Suspense  Account'  are  three 
items  aggregating  $279,722.81,  representing  unextin- 
guished balances  Of  discounts  and  expenses  in  the  sale 
Of  bonds  at    less  than   par. 

■"These  items  are  to  be  extinguished  during  the  life 
of  the  bonds  by  annual  charges  against  them,  to  be 
taken  out  of  earnings.  Since  Nov.  30,  our  understanding 
is  that  there  have  been  additional  sales  of  bonds  of  both 
the  Railway  &  Power  Company  and  the  Railway  & 
Electric  Company,  issued  against  constructions  and  ac- 
quisitions prior  to  Oct.  31,  1916,  upon  which  there  are 
discounts  which  must  be  extinguished  in  the  same  way. 

"It  does  not  appear  to  us  that  mere  book  assets,  as 
indicated  above,  can  be  properly  included  in  a  divisible 
surplus. 

"There  is  not  included  among  the  liabilities  of  the 
company  any  charge  or  provision  for  depreciation  in 
the  properties  of  either  the  Railway  &  Power  Company 
or  the  leased  property  of  the  Railway  &  Electric  Com- 
pany. 

"Every  just  and  reasonable  rate  prescribed  by  this 
commission  contemplates  such  provisions  out  of  the 
earnings  thereunder.  Ordinary  maintenance  and  re- 
pairs do  not  and  cannot  take  care  of  depreciation  and 
obsolescence.  No  utility  can,  year  after  year,  pay  out 
every  dollar  of  its  earnings  above  operating  expenses 
and  fixed  charges  without  facing  disaster  when  the  life 
of  its  plant  has  been  spent  and  no  accumulation  or  pro- 
vision has  been  made  against  exhaustion,  decay  or  out- 
of-dateness. 

Revolutionary  Inventions  Possible 

"The  properties  of  the  Railway  &  Power  Company 
are,  as  a  whole,  comparatively  new  and  up  to  date,  but 
new  discoveries  and  new  applications  in  hydroelectric 
developments  are  frequent  and  may  be  revolutionary  at 
any  time.  This  is  also  true  as  to  the  entire  field  of 
electricity  and  its  uses. 

"We  cannot  undertake  to  say  what  sum  should  have 
been  charged  against  the  claimed  surplus  in  the  present 
case,  as  no  evidence  has  been  submitted  on  this  subject. 
We  are  satisfied,  however,  that  a  depreciation  charge  or 
reserve  should  have  been  set  up  against  the  claimed 
surplus. 

"These  preferred  stockholders  can  have  no  dividend 
on  their  stock  unless  there  are  in  fact  net  earnings. 
Assuming  that  there  are  net  earnings,  the  directors  of 
the  company  have  the  discretion  and  power  to  use  the 
profits  of  any  given  year  in  the  improvement  of  the 
company's  property  to  the  exclusion  of  any  dividend. 


"We  cannot  •  cape  the  conviction  that  dividends  ought 
not  to  be  declared  when  there  are  no  net  earnings  avail 
able  for  prompt  payment;  thai  a  dividend  ought  not  to 
be  allowed  to  become  a  Long  term  obligation!  particulars 

Ot     a    public    utility    owing    services    to    the    public    the 

adequate  and  sufficient  discharge  of  which   might   lie 
seriouslj  affected  or  rendered  Impossible  at    tome  tune 
bj  an  accumulation  of  deferred  debts  of  this  character 
"We  doubt   the  policy  and  question  the  propriel 

assenting  to  the    spread  of  payments  of  a  dividend  over 

a  number  of  j ears  in  the  future. 

"If    this    company    has    sufficient     net    earnings,    alter 

providing  (ox  operating  expense  .  taxes,  fixed  charges, 
proper  maintenance  and  sufficient  depreciation  i 
and  working  capital,  to  insure  the  operation  of  its  prop- 
erties and  the  discharge  of  its  duties  to  the  public,  it 
has  the  right  and  its  directors  the  power  to  pay  divi- 
out  of  such  earnings.  There  can  be,  under  such 
conditions,  no  necessity  for  the  giving  of  the  scrip  ob- 
ligations under  discussion,  and  the  commission  is  with- 
out power  to  authorize  their  issuance." 


PUBLIC  SERVICE  CORPORATION 

CHANGES  IN  ORGANIZATION 

Mr.  Farrand  Assistant  to  the  President,  Mr.  Young 

Vice-President,  and  Mr.  Osgood  Vice-President 

and  General  Manager  of  Electric  Company 

Changes  in  the  personnel  of  the  Public  Service  Cor- 
poration of  New  Jersey  and  its  subsidiaries  were  an- 
nounced on  April  2.  George  J.  Roberts,  first  vice-presi- 
dent of  the  companies,  retired  of  his  own  volition.  He 
had  been  vice-president  for  nearly  ten  years,  but  under- 
went a  serious  operation  last  November  and  has  never 
fully  recovered  his  strength. 

Mr.  Roberts  and  P.  Farmer  Wanser,  who  is  also  in 
poor  health,  retired  as  directors.  These  withdrawals, 
together  with  the  deaths  of  John  J.  Burleigh,  Edgar  B. 
Ward  and  Ferdinand  W.  Roebling,  left  five  vacancies 
on  the  board.  The  membership  was  reduced  from 
twenty-one  to  eighteen,  and  Percy  S.  Young  and  former 
Senator  Edmund  W.  Wakelee  were  elected  directors  and 
also  appointed  members  of  the  executive  committee  of 
the  corporation  and  the  operating  companies. 

Thomas  N.  McCarter  was  re-elected  president  of  all 
of  the  companies.  The  vice-presidents  of  the  corpora- 
tion will  not  be  designated  numerically  hereafter.  Ran- 
dal Morgan,  Anthony  R.  Kuser  and  Messrs.  Young  and 
Wakelee  were  elected  vice-presidents.  Other  changes 
were: 

General  Edwin  W.  Hine  received  a  leave  of  absence 
for  one  year.  Dudley  Farrand  and  John  L.  O'Toole 
were  appointed  assistants  to  the  president.  T.  Wilson 
Van  Middlesworth  was  elected  to  succeed  Percy  S, 
Young  as  treasurer.  William  S.  Barker,  former  as- 
sistant treasurer,  was  appointed  comptroller.  F.  A 
Neis  was  elected  assistant  treasurer.  William  H.  Feller 
was  elected  assistant  secretary  to  succeed  Harry  G 
Stevenson,  who  was  appointed  assistant  to  the  vice- 
president  in  charge  of  public  relations.  Farley  Osgood 
was  elected  vice-president  and  general  manager  of  the 
Public  Service  Electric  Company  to  succeed  Dudley  Far- 
rand. Martin  Schreiber,  engineer  of  maintenance  of 
way  of  the  Public  Service  Railway  Company,  was 
given  the  title  of  chief  engineer. 
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;ngineering  co-operation 

conference  in  chicago 

hird    Annual    Conference    Voices    Need    of    More 
Democracy  in  the  Societies  and  of  Attention 
to   Employment   Problems 

The  third  annual  conference  on  engineering  co-opera- 
on,  held  in  Chicago  on  March  29  and  30,  laid  down  ten 
undamentals,  resolved  to  keep  going,  and  urged  that 
le  national  engineering  societies  make  the  engineering 
Duncil  democratic  and  take  up  the  work.  More  than 
srty  delegates  registered,  representing  societies  with 

membership  of  50,000.  Nearly  300  engineers  at- 
;nded  the  banquet,  which  was  participated  in  by  prac- 
eally  all  the  Chicago  engineering  societies.  The  tenta- 
ve  plans  of  the  Chicago  Engineers'  Club  for  a  building 
)  house  all  engineering  societies  were  received  with 
athusiasm. 

How  the  Canadian  societies  met  the  war  crisis,  as 
resented  by  J.  S.  Dennis,  president  of  the  Canadian 
ociety  of  Civil  Engineers,  was  the  most  prominent 
ingle  feature  of  the  conference.  A  tablet  being  erected 
l  the  society  house  in  Montreal,  on  which  786  mem- 
ers  are  enrolled,  indicates  the  extent  to  which  Canadian 
igineers  responded  to  the  call.  The  desirability  of 
irther  development  in  this  country  and  in  Canada  along 
le  line  of  professional  unity  was  scarcely  debatable,  the 
weaker  held.  He  would  favor  a  democratic  federation 
f  all  societies  and  pledged  his  support  toward  bringing 
i  the  Canadian  organizations. 

Suggestions  from  Various  Societies 

The  roll  call  of  societies  showed: 

Cleveland  is  assigning  to  each  committee  an  energetic 
Dung  man  as  secretary.  The  other  committee  men  have 
)t  much  time  to  collect  data,  and  the  fact  of  giving  a 
sung  man  something  to  do  spurs  him  to  action. 

The  civic  activities  of  the  Association  of  the  South 
lclude  killing  a  bond  issue  for  water  works,  promoting 
le  Muscle  Shoals  project,  advice  to  city  on  proposition 
)  buy  a  bankrupt  railroad,  and  good-roads  legislation. 

The  Indiana  Society  of  Engineers  has  a  legislative 
)mmittee  with  a  strenuous  record,  but  C.  Francis 
[arding,  president,  thinks  that  the  state  society  would 
ave  no  place  if  national  societies  were  more  active. 
[e  said  that  the  branches  of  the  national  societies  were 
ot  democratic  and  did  not  handle  the  employment 
roblem  efficiently. 

The  Society  for  the  Promotion  of  Engineering  Edu- 
ction wants  to  imbue  the  graduate  with  the  ideals  and 
urposes  of  various  societies. 

Peter  Junkersfeld,  for  the  American  Institute  of 
llectrical  Engineers,  stated  that  too  many  join  a  so- 
iety  to  get  a  fixed  reward.  The  A.  I.  E.  E.  publishes  a 
lonthly  bulletin,  provides  a  forum  for  the  presenta- 
ion  of  new  ideas  and  an  opportunity  to  form  acquain- 
mces.  It  has  fifty  lectures  available  and  has  an  em- 
loyment  bureau. 

Attention  to  Employment  Problems 

At  the  end  of  E.  E.  Olp's  paper  on  "Employment, 
[ow  It  Is  Accomplished,"  describing  the  machinery  of 
n  employment  agency  serving  a  high-grade  clientele, 
uggestions  were  made  to  have  a  national  committee  on 
nployment  representing  all  engineering  societies  with 
.ib-committees  in  larger  centers  and  employing  a  paid 
Jcretary. 


Prof.  F.  H.  Newell  and  ('.  E.  Drayer  were  reappointed 
chairman  and  secretary  respectively  of  an  administra- 
tive committee  of  five,  three  to  be  appointed  by  the 
chair,  to  continue  the  work  outlined  and  to  provide 
ways  and  means  for  its  accomplishment. 


ADDITIONAL  DEVELOPMENT 

ON  KERN  RIVER,  CALIFORNIA 

Southern    California    Edison    Company    Project    In- 
volves an  Estimated  Cost  for  Completion 
of  $4,000,000 

The  Southern  California  Edison  Company  of  Los 
Angeles  applied  recently  to  the  California  State  Water 
Commission  for  permission  to  appropriate  600  sec. -ft. 
( 16.8  cu.  m.  per  sec.)  of  water  on  the  North  Fork 
of  the  Kern  River  and  on  Salmon  Creek  in  Tulare 
County.  Since  the  first  appropriations  on  this  stream 
were  filed  about  $881,700  has  been  expended  in  develop- 
ment. The  estimated  cost  of  completing  the  project, 
exclusive  of  transmission  lines,  is  $4,118,295. 

The  new  development  would  be  known  as  Kern  River 
No.  3.  It  would  utilize  a  total  fall  of  800  ft.  (243.8  m.) 
and  generate  30,000  kw.  The  project  calls  for  the  con- 
struction of  a  concrete  diversion  dam  60  ft.  (18  m.) 
high  and  240  ft.  (73  m.)  long  on  top.  The  conduit 
from  the  diversion  dam  to  the  forebay  would  be  13.4 
miles  (21.6  km.)  long.  Part  of  this  distance  would  be 
traversed  in  tunnel,  part  in  open  concreted  flume,  and 
part  in  an  inverted  siphon  consisting  of  a  steel  pipe  9 
ft.  (2.7  m.)  in  diameter.  The  two  penstocks  varying 
from  7  ft.  (2.1  m.)  in  diameter  at  the  top  to  5  ft. 
(1.5  m.)  at  the  lower  end  would  be  installed. 

The  proposed  plant  is  to  supplement  the  present  plant 
meeting  increased  demand.  The  installation  is  to  be 
completed  by  July  1,  1922. 


UTILITY  AND  WATER-POWER 

LEGISLATION  IN  IDAHO 

Idaho  Legislature   Continues   Regulatory   Body  and 

Takes  Away  Its  Jurisdiction  Over  Municipal 

Public  Utilities 

As  the  Idaho  Legislature  has  adjourned,  its  action 
regarding  the  Public  Utilities  Commission  can  be  sum- 
marized. 

The  attempt  to  abolish  the  commission  by  repeal  of 
the  act  which  created  it  was  a  failure.  In  fact,  it  was 
never  given  serious  support.  The  effort  to  eliminate  the 
"necessity  and  convenience"  clause  met  the  same  fate. 
Two  unsuccessful  efforts  were  made  to  amend  the  law  so 
so  as  to  give  the  commission  supervision  over  securities 
of  public  utilities. 

The  Legislature  passed  a  law,  which  the  Governor 
approved,  taking  from  the  jurisdiction  of  the  commis- 
sion supervision  over  municipal  public  utilities  and  non- 
profit mutual  telephone  companies.  In  the  future  public 
utilities  of  these  two  classes  will  not  have  to  secure  a 
certificate  of  public  convenience  and  necessity  before 
they  are  allowed  to  install  gas,  water  or  light  distribu- 
ting plants. 

The  Legislature  passed  a  memorial  to  Congress  urging 
an  investigation  of  the  alleged  water-power  monopoly 
of  Western  States. 
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COMFORT  AND  CONVENIENCE 

IN  TERMS  OF  ELECTRICITY 

A    Now    Booklel    <>l    the   Commercial   Section   <>t    the 
N.  lv  L.  A.  Deicribei  the  Lighted  end 
Equipped  Home 
"The  Comforts  and  Convenience*  of  Electricity   In 
Your  Home"  la  t h<-  expressive  title  of  a  house-wiring 
booklel  which  Is  being  issued  by  the  publications  com- 
mittee Of  the  Commercial  Section  of  the  National  Elec- 
tric Lighl   Association. 

Tins  booklel  is  available  to  members  with  the  Imprint 

of  the  company   name  and  address  at    prices  Varying  in 


BOOKLET  OF  COMMERCIAL  SECTION,  N.  E.  L.  A. 

accordance  with  the  quantity.  In  addition  to  its  ex- 
planation of  wiring  it  tells  simply  of  the  principles  of 
lighting  and  of  the  enjoyment  and  privileges  of  elec- 
trical appliances. 


PROGRESS  TOWARD  AGREEMENT 

IN  LOS  ANGELES  SITUATION 

Obstacles  Are  Being  Removed  One  by  One,  and  Final 

Agreement  Is  Now  Believed  to  Be 

Almost  in  Sight 

The  Los  Angeles  Chamber  of  Commerce  appointed 
recently  a  committee  of  fifty  prominent  citizens  to  con- 
fer with  the  Public  Service  Commission,  the  City  Coun- 
cil and  the  power  corporations  regarding  the  obstacles  to 
agreement  on  the  proposed  purchase  of  the  distributing 
systems.  The  committee  was  to  undertake  the  task  of 
adjusting  these  differences. 

The  power  companies  had  taken  the  stand  that  more 
than  ten  years  would  be  required  to  develop  the  city's 
plans  for  generating  power.  On  this  account  they 
asked  that  the  city  agree  to  buy  from  the  companies 
all  the  steam  plant  power  needed  for  another  twenty 
years  at  prices  to  be  fixed  each  five  years  by  the  State 
Railroad  Commission,  the  city  to  be  bound  to  this 
agreement  only  if  the  companies  could  offer  the  power 
at  a  rate  less  than  that  at  which  the  city  could  manufac- 
ture it.  The  power  companies  held  out  for  this  feature 
of  the  contract  in  the  belief  that  if  they  could  supply  the 


power  cheaper  than  the  citj  could  make  it  thi 
Bhould  be  given  opportunitj   to  <io  so  by  contn 
then  i\   the  bondholders. 

\    .1  counterproposal  the  Public  Service  Comra 
drafted  a  tentative  contract  providing  that  the  city  pu 
e  from  the  two  companies  for  ten  years  all  the  ele 
trie  energy  needed  111  excess  of  thai  generated  by  tl 

aquedUCt    plants  and   the     team  plant    of  the   Los  Angel 

(his  &   Electric  Corporation  In  case  the  latter  plant 

purchased    and   that    for   these   ten    years   the  city    shl 

buy  at  least  25,000  hp.  from  the  companies  on  the  sli 
Ing  scale  of  prices  determined  by  Prof.  w.  P.  Duran 
city  consulting  engineer. 

It  was  further  proposed  that  during  these  ten  yea 
the  city,  at  the  demand  of  the  companies,  should  sell  i 
excess  power  at  a  price  to  be  fixed  by  the  State  Ra 
road  Commission  and  that  the  city  should  buy  all  tl 
extra  energy  needed  from  the  companies  at  prices 
be  fixed  by  the  commission.  Subsequently  the  Ci 
Council  approved  this  contract  as  drawn  up  tentative 
by  the  Public  Service  Commission. 

Still  later  reports  from  Los  Angeles  state  that  aft 
further  meetings  of  representatives  of  the  city  and  t 
power  companies  there  was  agreement  on  further  min 
amendment  of  the  proposed  contract.  The  represent 
tives  of  both  sides  were  then  of  the  opinion  that  the 
amendments  would  make  the  contract  acceptable.  T 
next  step  will  be  to  arrange  a  vote  by  the  people  i 
the  proposal  to  issue  $12,000,000  bonds. 


NATIONAL  CONDUIT  & 

CABLE  COMPANY  FINANCIN 

Issues    of    $5,000,000    Bonds    and    250,000     Shar 
Without  Par  Value  Are  Offered — Proportion 
of  War  Orders  Small 

An  offering  of  securities  of  the  National  Conduit 
Cable  Company  has  been  made  in  New  York.  Heret 
fore  the  stock  of  this  company  has  been  held  closely. 

Through  the  National  City  Company  and  Montgoi 
ery,  Clothier  &  Tyler  $5,000,000  of  ten-year  6  per  ce 
sinking  fund  first  mortgage  bonds  were  offered.  Tl 
bonds  will  have  a  sinking  fund  of  2x/2  per  cent.  Aft 
4  per  cent  is  paid  on  the  stock  50  per  cent  of  exce 
earnings  will  be  used  to  retire  bonds.  Millett,  Roe 
Hagen  and  Pritchitt  &  Company  have  offered  250,01 
shares  of  no  par  value  at  $35  per  share.  It  is  expect 
that  4  per  cent  dividends  will  be  paid  on  the  new  sta 
in  the  near  future. 

This  company  was  started  in  1888  with  an  investme: 
of  $4,000.  Net  earnings  in  1915  were  about  $2,000,01 
and  in  1916  about  $3,000,000,  while  for  1917  they  a: 
estimated  at  about  $4,000,000.  The  new  company  whi< 
is  to  be  formed  to  acquire  the  business  will  have  asse 
of  $13,500,000,  of  which  $8,000,000  will  be  quick.  J 
no  time  have  war  orders  exceeded  8  per  cent  of  tl 
gross  business. 


Harrison  W.  Craver  Appointed  Librarian  < 
United  Engineering  Societies 
Harrison  W.  Craver,  chief  librarian  of  the  Carneg 
Library  of  Pittsburgh  since  1908,  resigned  on  April  1,  i 
order  to  become  director  of  the  library  of  the  Unit* 
Engineering  Societies  of  New  York. 
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CENTRALIZED  HYDROELECTRIC 

SUPPLY  MAKES  LOWER  RATES 

Experience  of  Central  Maine  Power  Company,  Which 
Serves  Thirty  Municipalities,  Shows  Advantage 
of  Large-Scale  Operations    ' 

The  service  of  the  Central  Maine  Power  Company  has 
been  extended  lately  into  the  Brunswick-Bath  district, 
following  the  approval  of  the  Public  Utilities  Commis- 
sion of  the  company's  request  to  be  allowed  to  acquire 
control  of  the  Bath  &  Brunswick  Light  &  Power  Com- 
pany. At  the  hearing  before  the  commission  the  ad- 
vantages of  centralized  hydroelectric  development  were 
discussed. 

Harvey  D.  Eaton,  president  of  the  Central  Maine 
company,  stated  that  each  of  the  additions  to  the  system 
had  resulted  in  some  enlargement  of  the  field  for  power 
distribution  and  in  some  cases  in  additions  to  the 
company's  power  resources.  At  present  the  company  is 
carrying  important  undeveloped  power  resources,  and  it 
seeks  a  market  through  which  it  can  increase  its  busi- 
ness and  lower  its  costs  of  supply. 

The  company  now  serves  about  thirty  municipalities 
in  five  counties  and  has  developed  about  12,000  hp.  of 
hydroelectric  energy  and  about  5000  hp.  in  steam  facili- 
ties. On  account  of  restricted  business  the  Bath  & 
Brunswick  company  could  not  materially  reduce  its 
rates,  and  it  was  estimated  that  a  physical  connection 
between  the  two  properties  would  result  in  saving 
about  $18,000  per  year  in  water  previously  wasted  over 
the  dam  at  the  Brunswick  plant. 

Large  Water-Power  Development  Forecast 

Walter  S.  Wyman,  general  manager  of  the  Central 
Maine  company,  said  that  the  company's  policy  has  been 
to  develop  business  without  constructing  additional 
plants,  making  the  most  of  existing  steam  and  water- 
power  stations;  but  that  the  next  step  is  to  get  enough 
business  so  that  a  large  water  power  can  be  developed, 
say  15,000  hp.  or  20,000  hp.,  on  the  upper  Kennebec 
River.  If  this  can  be  done,  both  costs  and  prices  can 
be  reduced. 

"Our  scheme  is  to  develop  our  water  powers  to  a 
point  where  we  have  to  use  considerable  steam  before 
we  make  a  hydraulic  development,"  said  Mr.  Wyman, 
"so  that  when  we  make  it  we  will  have  some  income  by 
shutting  down  that  steam.  We  will  have  some  income 
to  support  that  development  the  first  year.  If  we  start 
put  and  build  a  million-dollar  plant  and  don't  have  any 
business  for  it,  there  is  an  interest  charge  of  some 
$75,000  or  $100,000  added,  and  our  scheme  is  to  build 
up  that  load  until  we  have  $50,006  or  $75,000  of  busi- 
ness running  on  steam. 

"About  25  miles  of  33,000-volt  transmission  lines, 
■costing  about  $40,000,  were  involved  in  the  extension 
of  service  into  the  Bath  territory." 

Mr.  Wyman  said  that  as  a  result  of  the  company's 
taking  in  local  properties  rates  had  been  reduced  in 
many  communities.  In  Dexter,  Maine,  the  maximum 
rate  was  14  cents  per  kilowatt-hour,  which  has  been  cut 
to  12  cents  for  the  first  hour's  use,  10  cents  for  the 
second  and  5  cents  for  all  in  excess  of  this.  The  power 
rate  was  5  cents  flat,  but  now  the  iron  and  woolen  mills 
in  Dexter  purchase  power  for  1.85  cents.  The  rates 
were  materially  reduced  in  the  Augusta  district,  in 
Skowhegan  and  Bingham. 


DEDICATION  OF  WISSOTA  DAM 

AT  CHIPPEWA  FALLS,  WISCONSIN 

Hydroelectric  Project  of  Wisconsin-Minnesota  Light 

&  Power  Company  Generates  45,000  Hp.  and 

Furnishes  Energy  for  Twin  Cities 

With  the  dedication  of  the  new  Wissota  dam  on  the 
Chippewa  River,  2  miles  above  Chippewa  Falls,  Wis.. 
the  Wisconsin-Minnesota  Light  &  Power  Company,  of 
which  J.  H.  Brewer  of  Grand  Rapids,  Mich.,  is  the 
president,  has  completed  a  hydroelectric  project  that 
provides  45,000  hp.,  next  in  size  to  the  Keokuk  dam. 
More  than  1000  men  have  been  employed  constantly 
on   the   construction  of  the   dam   since   October,    1915. 


NEW   WISSOTA   DAM 

City  officials  from  Eau  Claire  and  Chippewa  Falls, 
members  of  civic  associations  from  these  cities,  and  200 
employees  of  the  Wisconsin-Minnesota  company  at- 
tended the  dedication.  A  banquet  was  served  in  the 
dining  hall  at  Wissota,  at  which  President  Brewer  was 
the  principal  speaker. 


MERCHANDISING  COMMITTEE 

FOR  CONTRACTORS'  ASSOCIATION 

National    Organization    Forms    Body    to    Consider 

Problems  of  Vital  Interest  to  Members  Who 

Have  Retail  Electrical  Stores 

A  merchandising  committee  of  the  National  Electrical 
Contractors'  Association  has  been  appointed  by  Col. 
Robley  S.  Stearnes,  the  president.  Its  work  will  be  to 
solve  problems  which  are  of  vital  interest  to  the  mem- 
bers of  the  association  who  have  retail  electrical  stores. 
The  members  are: 

George  Weiderman,  New  York,  N.  Y.,  chairman;  W. 
G.  Reuter,  Cincinnati,  Ohio;  L.  W.  Cleveland,  Portland, 
Me.;  A.  L.  Swanson,  Evansville,  Ind.;  Carl  Heilbron, 
San  Diego,  Cal. ;  Rush  Brothers,  Hot  Springs,  Ark.; 
Robert  Nickles,  Madison,  Wis. ;  E.  T.  Borden,  Houston. 
Tex.,  and  Edward  Kunkle,  Davenport,  Iowa. 
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Recent  Court 
Decisions 

Findings  of  higlioi  c "tj  in  legal  i 

[nvol .  ;.    light .   i»>« er  and 

other  public  ul  ilitj  companies. 


in  Health  Resulting  from  Stagnanl 
Back-Water.  In  an  action  againsl  the 
Towaliga  Falls  Power  Company  for  in- 
jury, sickness,  loss  of  time,  etc.,  caused 
by  stagnant  back-water  tin-  Court  of 
Appeals  of  Georgia  held  (91  S.  E.  442) 
thai  evidence  that  pond  caused  water 
to  stagnate  and  mosquitoes  to  breed 
and  produced  offensive  odors  showing 
general  conditions  of  pond  and  not  nec- 
essarily local  conditions  was  admissible. 
The  evidence  was  hold  to  support  a 
verdict  for  the  plaintiff. 

Negligence.— Evidence  in  an  action 
for  the  death  of  a  lamp  trimmer  em- 
ployed to  lower  large  suspended  arc 
lamps,  wipe  off  the  glass  globes  and 
renew  the  carbon  pencils,  he  having  no 
duty  to  inspect  the  wires  or  to  test  them 
for  the  presence  of  leaks,  sustained  the 
jury's  finding  that  he  was  killed  by  an 
electric  shock  and  that  the  defendant 
was  negligent  in  not  taking  sufficient 
precaution  to  secure  the  wires  to  a 
cross-arm,  it  was  held  by  the  Supreme 
Court  of  New  York  in  Bishop  vs.  King- 
ston Gas  &  Electric  Company  (162  N. 
Y.  S.  1097). 

Duty  of  Utility  to  Supply  Customers. 
— The  broad  question  of  how  far  a 
utility  company  can  be  reasonably  ex- 
pected to  open  its  service  to  undeveloped 
and  new  territory  received  the  con- 
sideration of  the  Supreme  Court  of 
Errors  of  Connecticut  in  the  case  of 
the  New  Britain  Gaslight  Company  vs. 
Root  (99  A.  559).  The  court  held  that 
a  gas  company  should  not  be  required 
to  give  enlarged  service  at  a  consider- 
able cost  where  the  prospects  of  return 
for  many  years  are  so  meager  as  to  be 
out  of  proportion  to  the  cost,  but,  in  the 
exercise  of  rights  essentially  monopolis- 
tic, it  cannot  withhold  desired  service 
until  it  promises  immediate  adequate 
return.  Whether  a  gas  company  should 
be  required  to  extend  its  mains  to  give 
service  to  individuals  depends  upon  the 
test  whether  it  should  reasonably  be 
called  upon  to  give  such  service  and 
not  whether  the  service  will  be  re- 
munerative. A  mere  showing  that  the 
petitioner  lived  in  a  growing  commun- 
ity, that  it  might  fairly  be  assumed  that 
the  users  of  gas  would  materially  in- 
crease, that  the  community  lies  between 
two  cities  in  the  direction  of  the  natural 
growth  of  one  of  them,  and  that  intro- 
duction of  gas  would  contribute  to  in- 
crease the  population,  and  thereby  in- 
crease consumers  sufficiently  to  make 
the  proposed  extension  ultimately 
profitable,  is  insufficier.t  to  warrant  the 
court  in  passing  on  the  question  whether 
the  Public  Utilities  Commission  was 
justified  in  making  an  order  granting 
an  extension  of  service  to  the  commu- 
nity concerned. 


Double  Taxation.    1  bal   ■ 
pauy   has   already    paid   a    11 
not  prevent  the  governii 
the  municipality  investigating  the 

for   the    purpo  e    of    lm] 
proper    tax;    for,   ■     the    municipality 
could  increa  te  oi  diminii  h  the  tax,  the 
Imposition    of    a    new    tax    would    not 

amount    to  double    taxation,    it    ua..    h    Id 

i>\  the  St.  Louis  Court  of  Appeals  I  L91 
S.  W.  L109). 

Removal    Of    Poles    Interfering    with 
Highway  Improvement,     it  is  the  duty 

of  a  telephone  ronipany  occupying  B 
public  highway  under  a  franchise  from 
the  county  court  to  remove  and 
its  poles  and  lines  at  its  own  expense, 
when  notified  to  do  so,  if  they  are  so 
situated  as  to  interfere  materially  with 
the  work,  lawfully  prosecuted,  of  perma- 
nently improving  such  highway,  it  was 
held  by  the  Supreme  Court  of  Appeals 
of  West  Virginia  (91  S.  E.  350).  The 
franchise  of  such  telephone  company 
is  subordinate  to  the  rights  of  the 
traveling  public  in  the  highway.  The 
pendency  of  a  suit  brought  by  the  tele- 
phone company  simply  to  enjoin  the 
county  court  and  its  contractors  en- 
gaged in  making  permanent  highway 
improvement  from  willfully  and  wan- 
tonly destroying  its  poles  and  wires,  and 
the  granting  of  a  temporary  injunction 
order  restraining  such  willful  trespass, 
is  no  impediment  to  the  right  of  the 
county  court  to  apply  for  a  writ  of 
mandamus  to  compel  such  telephone 
company  to  remove  its  poles  and  lines. 
Validity  of  Debt. — A  corporation  in 
which  the  defendant  was  interested  was 
indebted  to  the  Alabama  City,  Gadsden 
&  Attalla  Railway  Company  for  motor 
rental,  lights,  etc.,  and  at  defendant's 
request  the  plaintiff  removed  his  motor 
and  installed  it  at  defendant's  new  mill 
upon  his  promise  to  pay  the  old  debt 
of  the  corporation  in  installments.  The 
Supreme  Court  of  Alabama  held  (73 
S.  494)  that  such  a  debt  became  exist- 
ent as  a  condition  precedent  to  the  re- 
moval and  installation  of  the  motor  in 
the  new  mill.  In  assumpsit  to  recover 
amount  due  for  electric  energy  and 
rental  on  the  motor,  testimony  as  to 
the  failure  of  the  new  mill  to  run  at 
certain  times  was  properly  excluded, 
the  failure  not  being  shown  to  be  due 
to  any  fault  of  the  power  company  or 
non-compliance  on  its  part  with  its 
duty  to  furnish  energy.  Since  a  writ- 
ten contract  governed  the  charges  for 
energy  and  provided  for  the  measure- 
ment of  energy  and  for  the  determina- 
tion of  the  reasonableness  of  the  meas- 
urement should  the  meter  charges  ap- 
pear to  be  excessive,  the  method  pre- 
scribed by  the  contract  was  held  to  be 
the  only  method  that  could  be  used  to 
dispute  the  meter  reading  and  compute 
the  charges.  If  the  defendant  promised 
to  pay  the  old  debt,  his  termination  of 
the  contract  for  energy  at  the  new  mill 
did  not  relieve  him  from  the  obliga- 
tion to  pay  such  debt  when  the  amount 
thereof  became  due.  Where  energy  was 
furnished  to  the  defendant  and  he  was 
bound  to  keep  the  motor  in  good  con- 
dition, he  was  liable  for  excess  energy 
used  owing  to  his  failure  to  keep  the 
motor  in  proper  condition. 


Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  <>i  affecting  electric 

h^lit  itiul  power  utilities. 


Deposit    Rule    Under    Discussion    in 

Pennsylvania.     Conference    of   various 

classes  of  public  utilities  have  been  held 

recently    with    the    Publii  I  "in- 

mission    of    Pennsylvania    on    a    genera 

rule  for  deposits  of  consumers. 

\  alue  for  Purchase. — Value  for  pur- 
chase is  discussed  by  the  Illinois 
Public  Utilities  Commission  in  a  deci- 
sion relating  to  the  Illinois  Terminal 
Railroad.  "Should  a  regulatory  com- 
mission," it  asks,  "give  its  approval  to 
the  sale  of  a  utility  property  at  a  suit 
greater  than  that  found  to  be  the  true 
present  value  of  the  property  for  pur- 
poses of  rate  fixing?  Should  it  do  so 
and  the  property  later  become  the  sub- 
ject of  a  rate  inquiry,  the  higher  valu« 
thus  set  by  the  commission  for  the  pur- 
poses of  sale  and  purchase  may  becorm 
the  subject  of  adverse  criticism.  On  th< 
other  hand,  to  deny  the  sale  of  th< 
property  to  a  bona  fide  purchaser  a1 
such  price  as  he  is  willing  to  pay  maj 
appear  to  work  an  injustice  to  him  anc 
constitute  an  interference  with  hii 
proper  pursuit  of  business.  This  com 
mission,  among  others,  has  heretofor< 
recognized  the  difference  between  th< 
value  of  a  utility  when  used  as  a  basis 
for  fixing  schedules  of  rates  and  whei 
it  is  made  the  object  of  a  sale  or  pur 
chase.  The  allowance  of  a  higher  valu< 
in  the  latter  case  may  easily  be  justi 
fied  upon  the  ground  that  a  prospec 
tive  purchaser  may  be  satisfied  witl 
a  smaller  return  upon  his  money  thai 
he  may  believe  the  commission  wouh 
allow  him  in  a  possible  future  rate-mak 
ing  inquiry;  he  may  foresee  greate: 
possibilities  of  development  in  the  prop 
erty  than  do  the  present  owners;  or 
for  various  other  reasons  which  he  ma; 
not  be  bound  to  disclose,  he  may  b( 
willing  to  pay  a  sum  for  the  propert; 
that  is  greater  or  less  than  the  valui 
placed  by  a  commission  in  a  rate-mak 
ing  proceeding.  Certain  it  is  that  i 
commission  should  do  all  in  its  powe 
to  encourage  the  legitimate  growth  o 
all  business  enterprises.  Whenever 
then,  the  restrictions  which  may  h 
placed  by  a  regulatory  commission  upoi 
a  property  furnishing  a  public  servic 
are  well  understood,  these  limitation 
form  a  proper  source  of  consideratioi 
for  a  prospective  purchaser.  And  whei 
such  commission  may  have  set  a  pric 
at  which  such  sale  or  purchase  may  b 
consummated,  even  though  this  pric 
may  be  reasonably  in  excess  of  tha 
value  determined  in  a  rate-making  in 
quiry,  then  has  its  full  duty  been  done 
for  notice  has  been  served  upon  botl 
parties  to  the  transaction  of  the  rea 
sonable  judgment  thereon  of  impartia 
persons  having  full  and  complete  knowl 
edge  upon  all  phases  of  the  matter." 
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Opposition  to  Electricity  for  Taking 
Animal  Life. — The  Humane  Society  of 
Kansas  City,  Mo.,  publishes  notes  op- 
posing the  use  of  electricity  for  tak- 
ing animal  life.  President  Edwin  R. 
Weeks  wrote  an  introduction  to  a  num- 
ber of  letters  from  teachers  of  physics 
and  electricity,  physicians  and  elec- 
trical engineers  who  do  not  approve 
of  animal  electrocution. 

Chippewa  Falls  Power  for  Northern 
States  Power  Company. — The  Wiscon- 
sin-Minnesota transmission  line  extend- 
ing from  the  Chippewa  Falls  develop- 
ment of  the  Wisconsin-Minnesota  Light 
&  Power  Company  to  Minneapolis  has 
been  placed  in  operation.  This  enables 
the  Northern  States  Power  Company  to 
secure  a  large  amount  of  energy,  under 
a  favorable  contract.  Substantial  op- 
erating economies  will  be  effected 
through  the  reduction  of  steam-gener- 
atecl  electrical  energy. 

Appliance  and  Power  Business 
Growth  in  Brooklyn. — The  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn 
reports  a  61  per  cent  increase  in  power 
business  in  the  first  two  months  of  1917 
over  the  corresponding  two  months  of 
1916.  The  total  horsepower  amounted 
to  6734  as  against  4194  hp.  in  1916. 
Included  in  these  figures  are  fifteen  iso- 
lated plants  and  steam  engines  replaced 
by  Edison  service.  The  appliance  busi- 
ness of  the  Brooklyn  Edison  company 
for  the  first  two  months  of  1917  also 
showed  a  marked  increase.  The  per- 
centage increase  in  gross  sales  for 
these  two  months  in  1917  was  34  per 
cent  over  the  corresponding  two  months 
in  1916.  The  number  of  articles  sold 
during  this  period  in  1917  was  1769, 
against  1081  in  1916,  an  increase  of  63 
per  cent.  The  wattage  of  appliances 
sold  during  the  same  period  was  312,- 
000,  or  30  per  cent  better  than  in  1916. 
These  increases  were  general  through- 
out most  of  the  different  classes  of  ap- 
pliances with  a  few  exceptions. 

Cost  of  Keokuk  Power  in  St.  Louis. — 
The  Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis  is  advertising  as  "The 
Electric  Company"  a  series  of  "electric 
service  editorials."  One  is  on  "How  St. 
Louis  Got  Keokuk  Power."  It  says  that 
the  North  American  Company  has  never 
owned  more  than  a  very  small  minority 
interest  in  the  Mississippi  River  Power 
Company.  The  advertisement  adds: 
"The  Mis^issipi  River  Power  Company 
contracted  to  deliver  to  the  Mississippi 
River  Power  Distributing  Company  (or- 
ganized by  the  North  American  Com- 
pany for  that  purpose  and  later  ab- 
sorbed by  Electric  of  Missouri)  66,000 
hp.  of  energy  at  $16.34  per  horse- 
power-year, or  a  total  annual  sum  of 
$1,078, 200.  The  power  company's  pro- 
spectus, issued  early  in  1908,  declared 
that  company's  belief  that  200,000  hp. 
Df  hydroelectric  energy  could  be  de- 
veloped and  delivered  at  a  total  plant 
:ost  of  $18,546,582.  Its  engineers'  cost 
estimates  were  too  low.  Thus  far  the 
power  company  has  been  able  to  de- 
velop only  about  100,000  hp.,  at  a  plant 
lost  several  millon  dollars  above  $18,- 
546,582.  Including  an  estimated — but 
not  yet  paid — fair  return  to  the  stock- 
holders in  the  Keokuk  plant,  the  actual 
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cost  to  the  power  company  of  producing 
and  delivering  energy  to  Union  Elec- 
tee's transformer  station  at  Page  Ave- 
nue is  $6.42  per  horsepower-year  higher 
than  the  rate  at  which  Union  Electric 
buys  it,  and  is  higher  than  the  rates  at 
which  the  Union  Electric  sells  it  to 
large  St.  Louis  industries." 

Colorado  Power  Company  New  Direc- 
tors.— The  following  new  directors  have 
been  elected  by  the  Colorado  Power 
Company:  Charles  J.  Paine  of  Bos- 
ton; C.  N.  Mason,  vice-president  of  the 
Electrical  Securities  Corporation;  Ed- 
ward D.  Page  of  New  York  and  George 
E.  Claflin,  vice-president  of  the  Elec- 
tric Bond  and  Share  Company,  to  suc- 
ceed A.  C.  Bedford,  I.  W.  Bonbright,  J. 
R.  McKee  and  Frederic  C.  Walcott. 

New  Jersey  Utility  Bond  Law  Vetoed. 
— Governor  Edge  has  vetoed  Senate 
Bill  No.  170,  introduced  by  Senator  Mc- 
Cran,  Passaic,  providing  that  public 
utility  companies  operating  in  the  State 
should  not  be  required  to  obtain  au- 
thority from  the  Board  of  Public  Util- 
ity Commissioners  to  issue  stocks,  bonds 
or  other  securities  for  work  and  expen- 
ditures outside  of  the  State.  The  veto 
says  that  while  the  Governor  is  in  sym- 
pathy with  the  purpose  of  the  proposed 
law  to  limit  the  jurisdiction  of  the  board 
over  the  issuance  of  stock  and  bonds 
of  utility  companies  to  their  property 
in  New  Jersey,  the  plan  is  not  a  prac- 
ticable one. 

Public  Utility  Bonds  for  Savings 
Bank  Investment  in  Maine. — Maine  has 
amended  the  law  so  as  to  include  cer- 
tain bonds  of  public  utility  corporations 
not  heretofore  recognized  as  legal  for 
investment.  The  amendment  provides 
that  savings  banks  may  invest  in  the 
first  mortgage  bonds  of  any  public 
service  corporation  located  wholly  or  in 
part  in  States  other  than  Maine  (New 
Hampshire,  Vermont,  Massachusetts, 
Rhode  Island,  Connecticut,  New  York, 
Pennsylvania,  Maryland.  Ohio,  Indiana, 
Kentucky,  Michigan,  Wisconsin,  Min- 
nesota, Iowa,  Illinois,  Missouri,  Kan- 
sas and  Nebraska)  engaged  in  produc- 
ing and  distributing  electric  light  and 
power  when  they  otherwise  comply 
with  provisions  specified,  provided  that 
the  average  gross  income  for  three 
years  next  preceding  such  investment 
shall  have  been  not  less  than  $200,000 
each  year,  and  the  average  net  income 
for  the  same  period  shall  have  been  not 
less  than  twice  interest  charges  on 
bonds  outstanding  secured  by  such 
mortgage  and  all  "prior  liens,"  and  fur- 
ther provided  that  such  net  income  for 
the  last  preceding  year  shall  have  been 
not  less  than  one  and  one-half  times 
the  interest  charges  on  all  the  interest- 
bearing  indebtedness  of  the  corporation. 


Ohio  State  University  Engineering 
Students    Off   on    Inspection    Trip. — On 

March  29  forty-five  electrical  and  me- 
chanical engineering  students  of  the 
Ohio  State  University,  Columbus,  left 
on  a  special  car  for  an  inspection  of  a 
number  of  manufacturing  plants.  In 
Pittsburgh  on  the  following  two  days 
they  visited  the  plant  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany and  other  industrial  establish- 
ments. Other  plants  to  be  visited  in- 
cluded power  stations  and  factories  at 
Niagara  Falls  and  the  General  Electric 
Works  at  Erie,  Pa. 

Advertising  Hydroelectric  Energy  on 
a  Window. — Mapping  its  transmission 
lines  on  glass,  the  Central  Maine  Power 
Company  calls  attention  to  the  magni- 
tude of  its  hydroelectric  system  on  the 
front  of  its  main  office  window  in  Au- 
gusta, Me.  The  high-tension  lines  are 
shown  in  red  and  gold  bands  %  in. 
wide,  rivers,  lakes  and  the  coast  line 
bounding  the  company's  territory  on 
the  east  being  shown  in  blue.  The  map 
occupies  a  space  about  5  ft.  wide  by  8 
ft.  high,  and  the  location  of  the  com- 
pany's power  plants  and  substations  is 
precisely  indicated,  as  well  as  the  wa- 
tercourses. 

Receivership  of  Northern  Idaho  & 
Montana  Power  Company. — By  agree- 
ment of  the  company  and  its  creditors 
the  Northern  Idaho  &  Montana  Power 
Company  has  been  thrown  into  a  re- 
ceivership by  the  federal  court.  Elmer 
Dover  has  qualified  as  receiver.  This 
company  operates  light,  gas,  water  and 
telephone  systems  in  thirty-five  towns 
in  Idaho,  Montana,  Washington  and 
Oregon.  The  complaint  says  that  the 
company  has  outstanding  $4,715,500 
bonds,  that  it  had  been  compelled  to 
borrow  money  to  meet  the  interest  pay- 
ments, that  the  expenditure  of  $300,- 
000  for  new  apparatus  and  plants  is 
necessary  and  that  the  money  cannot 
be  secured  under  the  conditions  at 
present  existing. 

Smoke  Abatement  Succeeding  at  Bos- 
ton.—In  the  four  years  ended  Nov.  30, 
1916,  the  number  of  recorded  observa- 
tions on  stationary  boiler  plant  stacks 
in  the  Boston  district  increased  from 
27,423  to  60.243,  according  to  the  latest 
report  of  the  Massachusetts  Gas  and 
Electric  Light  Commission.  Despite 
the  adverse  fuel  conditions  of  1916,  ex- 
cessive smoke  was  noted  in  but  704  of 
the  above  cases  by  the  board  of  inspec- 
tors, compared  with  930  in  1913.  The 
percentage  of  observed  violations  fell 
during  the  period  from  3.3  to  1.2  in 
stationary  stacks.  Of  the  stationary 
stacks  recorded  observations  were  made 
on  123  public  service  plant  chimneys, 
661  manufacturing  plants,  502  office 
buildings  and  11  residences.  The  num- 
ber of  stacks  showing  excessive  emis- 
sion was:  Public  service,  26;  manu- 
facturing plants,  178;  office  buildings, 
67.  All  public  service  stacks  on  which 
violations  were  checked  had  remedied 
their  conditions  at  the  end  of  the  year. 
The  report  of  the  smoke  inspection  de- 
partment refers  appreciatively  to  the 
difficulties  under  which  plant  owners 
and  operators  have  labored  with  respect 
to  fuel  supply. 
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era]  Elecl  i  ic  Company  gave  an  int 
ing  lecture  on  transformers  In  Pittsfleld, 

.    March   28,   before   membi  i 
the     Electrical     Worker       I  oca]     106. 
Slides  of  the  large  transformers  which 
the  Genera]  Electric  Company  is  putting 
on  the  market  were  shown. 

Radio  Club  of  America.  Dr.  II.  0. 
Taylor,  research  engineer  of  t ho  Na- 
tional Electric  Signaling  Company, 
presented  ■  paper  on  "Motional  Impe- 
dance Circle  of  the  Telephone  Receiver" 
before  the  Radio  Club  of  America  in 
New  York  on  March  2.'!.  He  explained 
a  method  of  greatly  increasing  the  effi- 
ciency of  the  telephone  receiver  by 
properly  tuning  the  natural  periods  of 
the  diaphragms. 

Officers  Minnesota  Klectrical  Associ- 
ation.— The  following  officers  were 
elected  to  serve  the  Minnesota  Elec- 
trical Association  for  the  coming  year: 
President,  Fred  A.  Otto;  first  vice-presi- 
dent, D.  J.  Fleming,  Red  Wing;  sec- 
retary-treasurer, H.  E.  Young,  Min- 
neapolis; executive  board:  Fred  A.  Otto, 
St.  Paul;  R.  M.  Howard,  Winona;  H.  E. 
Swanson,  Rochester;  T.  C.  Gordon,  Lit- 
'tle  Falls,  and  H.  E.  Young,  Minneapolis. 

Coming  Meeting  of  Minneapolis  Jo- 
vian League. — The  Minneapolis  Jovian 
League  will  meet  on  April  12  at  the 
main  engineering  building  of  the  Uni- 
versity of  Minnesota.  The  program  will 
include  a  motion-picture  film.  "King  of 
the  Rails,"  showing  pioneer  as  well  as 
present-day  methods  of  transportation 
up  to  the  electrification  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad  over  the 
Rocky  Mountains.  Other  views  will 
also  be  shown. 

Pittsburgh  Section,  A.  I.  E.  E.— "Volt- 
age Regulation  of  Large  Transmission 
Systems"  will  be  the  subject  of  the 
meeting  of  the  Pittsburgh  Section  of  the 
American  Institute  of  Electrical  En- 
gineers to  be  held  April  10.  Short, 
original  illustrated  papers  will  be  read 
by  E.  C.  Stone,  system  operator  of 
the  Duquesne  Light  Company;  J.  E. 
Thomas,  system  operator  of  the  West 
Penn  Power  Company,  and  H.  L.  Fuller- 
ton,  electrical  engineer  of  the  Duquesne 
Light  Company. 

Engineering  Society  Presidents  Speak 
at  Brown  University. — Three  engineer- 
ing society  presidents  addressed  the 
monthly  meeting  of  the  Providence  En- 
gineering Society,  held. March  28  at  the 
Arnold  Biological  Laboratory,  Brown 
University.  Ira  N.  Hollis,  president  of 
the  American  Society  of  Mechanical  En- 
gineers; George  H.  Pegram.  president 
of  the  American  Society  of  Civil  En- 
gineers, and  Harold  W.  Buck,  president 
of  the  American  Institute  of  Electrical 
Engineers,  were  the  speakers,  the  gen- 
eral topic  being  "The  Engineer  and  Or- 
ganization." 
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Steam  Railroad  Electrification. — W. 
T.  Whaler  of  the  railroad  depai  I 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company  gave  an  illustrated 
lecture  on  "Steam  Railroad  Electrifica- 
tion" before  the  Detroit  Engineering 
Society  on  March  9. 

Institute    of    Radio    Engineers. — The 

Institute  of  Radio  Engineers  held  a 
meeting  on  March  4  in  the  Engineering 
Societies  Building  in  New  York  City. 
Dr.  F.  H.  Mi'.lener  of  the  Southern 
Pacific  Railroad  presented  a  paper  on 
"Radio-Telephony."  This  paper  de- 
scribed the  radiophone  work  undertaken 
by  Dr.  Millener  for  railroad  communica- 
tion. 

Export  Situation  Discussed  Before  St. 
Louis  Jovians. — D.  S.  Kramer,  head  of 
the  export  department  of  the  Century 
Electric  Company,  who  has  recently  re- 
turned from  an  extended  tour  of  the 
world,  addressed  the  St.  Louis  Jovian 
League  at  the  Mercantile  Club  on 
March  27.  One  of  the  important  points 
he  made  was  that  the  low-price  German 
and  English  electrical  apparatus  and 
appliances  exported  into  some  countries 
is  of  a  very  inferior  and  unsatisfactory 
grade,  and  though  it  may  meet  tem- 
porary success  will  not  permanently 
satisfy.  He  advised  American  manufac- 
turers to  refrain  from  attempting  to 
compete  with  European  manufacturers 
in  low-grade  goods,  and  to  attempt  to 
establish  a  trade  for  reliable  products. 
Once  a  reputation  for  reliable  products 
is  established  trade  expansion  will  re- 
sult, he  declared.  R.  J.  Russell,  secre- 
tary of  the  Century  Electric  Company, 
presided  as  chairman  of  the  meeting. 

Westinghouse  Employees  Hold  Annual 
Dinner. — Nearly  500  Westinghouse  em- 
ployees attended  a  dinner  on  March 
24,  in  the  English  Room  of  the  Fort 
Pitt  Hotel,  Pittsburgh,  under  the  aus- 
pices of  the  Westinghouse  Club.  The 
first  speaker  of  the  evening  was  E.  M. 
Herr,  president  of  the  Westinghouse 
company.  He  praised  the  loyalty  of 
men  who  have  been  with  the  firm  for 
years.  Farley  M.  Osgood,  vice-presi- 
dent and  general  manager  of  the  Public 
Service  Electric  Company  of  New 
Jersey,  called  attention  to  an  inter- 
pretation put  on  the  term  "engineer- 
ing," saying  that  it  means  90  per  cent 
horse-sense  and  the  rest  horse-sense. 
In  addition,  he  pointed  out  that  engi- 
neers are  becoming  better  recognized 
publicly  as  shown  by  the  selection  of 
the  five  principal  engineering  societies 
to  compile  data  on  the  manufacturing 
facilities  of  all  industrial  plants.  A 
"Challenge  to  Engineers"  was  the  sub- 
ject of  an  address  by  Rev.  Daniel  L. 
Marsh. 
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about  employees'  benefits  derived  fron 
N.  E.  L.  A.  membership.  He  mentioned 
the  various  activities  carried  on  througi 
the  monthly  bulletin,  and  the  great  edu 
cational  advantages  to  be  derived  fron 
its  pages.  Mr.  Brundage  spoke  abou 
"Personal  Initiative"  in  business.  9 
said  that  the  best  way  an  employee  cai 
show  and  develop  personal  initiative  i 
by  working  for  some  particular  object 
as  well  as  by  taking  advantage  of  thi 
many  educational  opportunities  offeree 
to-day  which  were  unheard  of  ten  year 
ago. 

A.  I.  E.  E.  Annual  Convention. — Fiv 
technical  sessions  have  been  decided  o 
tentatively  for  the  annual  conventio 
of  the  A.  I.  E.  E.,  to  be  held  at  Ho 
Springs,  Va.,  June  26-29.  The  conven 
tion  will  open  on  the  afternoon  o 
Tuesday,  June  26,  with  president  H.  "W 
Buck's  address,  followed  by  reports  o 
the  various  technical  committees.  Th 
transmission  and  distribution  com 
mittee  will  have  charge  of  the  tw 
sessions  on  Wednesday.  The  mornin 
will  be  devoted  to  the  subject  of  high 
tension  cables.  Three  papers  will  b 
presented  thereon  as  follows:  "Certai 
Insulation  Characteristics  of  High 
Voltage  Cables,"  by  W.  S.  Clark  an 
G.  B.  Shanklin;  "Problems  in  Opera 
tion  and  Maintenance  of  Undergroun 
Cables,"  by  John  L.  Harper;  "Funds 
mentals  of  High-Tension  Cable  Joints 
by  D.  W.  Roper.  The  afternoon  ses 
sion  will  be  devoted  to  high-tensio 
insulators,  and  four  papers  will  be  de 
livered,  as  follows:  "The  Insulato 
Situation,"  by  W.  D.  Peasley;  "Porosit 
of  Electrical  Porcelain,"  by  H.  J.  Ryan 
"Expansion  Effect-;  as  a  Cause  of  D« 
terioration  in  Suspension-Type  Insula 
tors,"  by  J.  A.  Brundige,  and  "Pressr 
Pi-actice  in  the  Design  and  Manufactur 
of  High-Voltage  Insulators,"  by  A.  C 
Austin.  The  morning  of  Thursday 
June  28,  has  been  designated  as  th 
mining  session  and  the  following  paper 
will  be  presented:  "Forms  of  Powe 
Pest  Suited  for  the  Various  Loads  Er 
countered  in  the  Operation  of  Bitumi 
ncus  Coal  Mines,"  by  R.  L.  Kingslanc 
and  "Test  of  a  Large  Mine  Hoist,"  I 
R.  S.  Sage.  The  fifth  and  last  tech 
nical  session,  which  will  be  a  railwa 
session,  will  be  held  Friday  mornim 
June  29.  Preparations  for  the  conven 
tion  are  rapidly  being  completed,  ai 
a    very   large    attendance    is    indicated 
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James  Walter  Gillette,  who  has  been 
made  general  manager  of  the  Lee  Light 
&  Power  Company,  Clarinda,  Iowa,  to 
succeed  Rufus  E.  Lee,  was  born  at  Bur- 
lington, Mich.,  on  June  28,  1871.  He 
was  educated  at  the  public  schools  of 
Kalamazoo,  Mich.,  and  Wyoming,  Ohio. 
After  a  special  course  in  drafting  at  the 
Ohio  Mechanics'  Institute  of  Cincin- 
nati, he  spent  three  years  at  DePauw 
University,  Greencastle,  Ind.  Mr. 
Gillette's  first  electrical  experience  was 
with  the  American  Hoisting  &  Der- 
rick Company  as  draftsman.  After  a 
year  of  this  work  he  became  first  as- 
sistant to  the  designing  engineer  of  the 
California  Electrical  Works,  San  Fran- 
cisco, and  later  installed  a  number  of 
plants  for  that  company.  He  then  en- 
tered the  engineering  and  construction 
business  for  himself  in  Southern  Cali- 
fornia. In  1895  he  rebuilt  the  lighting 
system  and  station  equipment  at  Fond 
du  Lac,  Wis.  The  following  year  he 
became   general    superintendent   of   the 


Marinette  Gas,  Electric  Light  &  Street 
Railway  Company,  Marinette,  Wis.,  but 
resigned  two  years  later  to  become 
manager  of  the  West  India  &  Columbia 
Electric  Company,  Barranquilla.  Dur- 
ing that  time  he  also  acted  as  resident 
engineer  for  the  Rio  Bogua  Mining  & 
Trading  Company.  He  next  headed  an 
expedition  into  the  interior  of  Antigua 
in  company  with  two  mining  engineers. 
Returning  to  the  United  States  he  was 
appointed  superintendent  of  the  elec- 
trical department  of  the  Evansville 
(Ind.)  Gas  &  Electric  Light  Company. 
In  1902  he  became  resident  engineer  of 
the  Phoenix  Gas  &  Electric  Company, 
Phoenixville,  Pa.,  which  included  the 
gas  works,  electric-light  station  and 
street  railways.  He  later  went  with 
the  Fort  Smith  (Ark.)  Light  &  Trac- 
tion Company,  where  he  was  manager 
for  a  number  of  years.  During  that 
time  he  served  as  president  of  the 
Arkansas  Association  of  Public  Utility 
Operators.  Later  he  became  manager 
of  the  Brisbane  Tramway  Company,  go- 
ing from  this  country  to  England  and 
thence  to  Australia.  The  war  having 
brought  many  changes  in  that  country, 
lie  returned  to  America  and  accepted 
management  of  the  Clarinda  prop- 
erty. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


L.  A.  White  has  been  promoted  from 
superintendent  to  general  superintend- 
ent of  the  Muskogee  (Okla.)  Gas  & 
Electric  Company. 

J.  F.  Owens  has  been  promoted  from 
superintendent  to  manager  of  the  Mus- 
kogee (Okla.)  Gas  &  Electric  Company, 
succeeding  H.  C.  Hoagland. 

W.  R.  Emerson,  secretary  and  treas- 
urer of  the  Muskogee  (Okla.)  Gas  & 
Electric  Company,  has  been  appointed 
assistant  manager  of  the  company. 

N.  I.  Garrison,  formerly  auditor  of 
the  Fort  Smith  Light  &  Traction  Com- 
pany, has  been  transferred  to  the  man- 
agement of  the  El  Reno  (Okla.)  Gas  & 
Electric  Company,  succeeding  F.  H. 
Tidnam. 

F.  H.  Tidnam,  formerly  treasurer, 
general  manager  and  contract  agent  of 
the  El  Reno  (Okla.)  Gas  &  Electric 
Company,  has  been  appointed  assistant 
secretary  of  the  Central  Oklahoma 
Light  &  Power  Company,  with  head- 
quarters at  Oklahoma  City.' 

L.  R.  W.  Allison,  for  the  last  five 
years  associated  with  the  Rice  Electric 
Display  Company,  New  York,  has  re- 
signed, effective  April  1,  with  the  in- 
tention of  engaging  independently  in 
electrical  and  technical  writing  and  re- 
search work  at  Newark,  N.  J.  He  was 
formerly  stationed  at  Los  Angeles,  Cal., 
and  has  been  a  contributor  to  the 
Electrical  World. 

A.  J.  Authenreith,  who  has  been  chief 
engineer  for  the  Central  Illinois  Public 
Service  Company  at  Mattoon,  111.,  since 
the  formation  of  the  company,  and  prior 
to  that  was  engineer  of  the  Mattoon 
Electric  Light  Company,  has  been  ap- 
pointed chief  mechanical  engineer  of  the 
Middle  West  Utilities  Company,  Chi- 
cago, 111.,  in  charge  of  the  engineering 
of  the  company's  ice  plants  and  water- 
works. 

James  M.  Barry,  chief  of  the  depart- 
ment of  electricity  at  San  Francisco  for 
the  last  three  years,  has  resigned  to 
take  a  position  with  the  Great  Western 
Power  Company  as  engineer  of  dis- 
tribution. Mr.  Barry  had  charge  of 
design  in  connection  with  the  building 
of  the  Northwestern  Electric  system 
in  Portland,  Ore.,  which  is  also  con- 
trolled by  the  Fleishhacker  interests, 
and  the  offer  of  the  position  with  the 
San  Francisco  properties  comes  as  a 
result  of  his  work  with  this  company  in 
the  North.  The  Great  Western  plans 
a  number  of  extensions  in  San  Fran- 
cisco, Oakland  and  Sacramento.  Mr. 
Barry's  work  will  be  the  design  and  su- 
pervision of  extensions  to  overhead 
and  underground  distribution.  Arthur 
Kempston,  now  in  charge  of  overhead 
construction  for  the  city,  will  succeed 
Mr.  Barry. 


H.  S.  Foley  recently  left  the  Ebro 
Irrigation  &  Power  Company  of  Bar- 
celona, Spain,  where  he  has  been  in 
charge  of  the  distribution  system  and 
steam  plants  for  the  last  three  years. 
His  subordinates  presented  him  with  a 
silver  tablet  upon  which  was  engraved 
a  testimonial  of  their  affection  and  the 
names  of  the  donors.  Mr.  Foley  has; 
been  identified  with  the  late  Dr.  F.  S. 
Pearson's  interests  for  the  last  thirteen 
years,  ten  of  which  were  spent  in  Mex- 
ico City,  where  he  was  with  the  Mex- 
ican Light  &  Power  Company  and  the 
Mexico  Tramways  Company  as  general 
superintendent  of  power  and  distribu- 
tion. Mr.  Foley  is  now  connected  with 
the  Compagnie  Generate  d'Electricite 
and  will  in  future  make  his  headquar- 
ters in  Paris,  but  is  in  this  country  at 
the  present  time  arranging  for  the  pur- 
chase of  machinery  and  supplies  for 
some  of  the  properties  which  his  com- 
pany operates  in  France.  Mr.  Foley  has 
been  a  contributor  to  the   Electrical 


World  during  the  past  year  on  the  sub- 
ject of  introducing  American  electrical 
goods  in  foreign  markets. 


Obituary 

Fridolin  C.  Jenny,  late  of  Zurich, 
Switzerland,  died  suddenly  in  New  York 
City  on  March  26.  He  contracted  a  cold 
about  a  week  before  he  died  which  con- 
fined him  to  his  hotel  and  rapidly  de- 
veloped into  pneumonia.  Mr.  Jenny  was 
a  director  of  the  prominent  engineering 
firm  of  Escher,  Wyss  &  Co.  of  Zurich 
and  was  in  this  country  on  the  way 
back  from  Japan,  staying  here  for  a 
short  time  in  connection  with  his  com- 
pany's business.  He  was  born  October 
14,  1878,  and  was  well  known  in  en- 
gineering circles  both  here  and  in  Eu- 
rope. 

Rollo  B.  Kinsman,  chief  engineer  of 
the  Greenfield  station  of  the  Greenfield 
(Mass.)  Electric  Light  &  Power  Com- 
pany, was  electrocuted  March  25  while 
repairing  a  lightning  arrester  at  the 
plant.  Edward  Leurkahardt,  an  assist- 
ant in  the  station,  also  lost  his  life  in 
an  attempt  to  rescue  his  chief's  body. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Sews  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on  Industrial  Activities  and  Business  Methods 


LARGE  VOLUME  OF  TRADE 

IS  CARRIED  BY  JOBBERS 

Prices    Generally    Are    Steadier,    with    Advances    in 

Lines  Employing  Steel  in  Their  Construction — 

Collections  Somewhat  Slow 

Conditions  in  the  electrical  supply  and  jobbing  Held  appear 

to  be  very  steady,  with  ■  large  volume  of  trade  being  car- 
ried. Generally  Bpeaking,  the  falling  off  in  business  ordi- 
narily felt  at  this  time  is  manifest,  but  not  so  acute  as  un- 
der ordinary  conditions.  Buying,  however,  for  future  deliv- 
eries is  being  placed  a  little  further  ahead  than  ordinary, 
tending  as  a  result  to  smooth  out  hollows  in  the  sales  curve. 
In  New  England  a  slight  recession  in  the  volume  of  busi- 
ness is  noticeable  at  present,  particularly  in  relation  to 
building  installation  equipment.  On  the  whole,  there  ap- 
pears to  be  a  little  diminution  in  orders,  chargeable  to  the 
prospect  of  a  vigorous  war  between  the  United  States  and 
Germany.  There  is  also  a  particularly  noticeable  demand 
for  electric  motors  for  industrial  service,  owing  in  a  large 
measure  to  the  increased  price  of  coal  in  this  region.  It  is 
also  noted  in  New  England  that  preparedness  measures  have 
increased  the  sale  of  flood-lighting  equipment  and  that  the 
demand  for  electrical  flags  is  increasing.  In  the  North- 
west buying  or  ordering  is  about  the  same  as  reported  for 
the  previous  months  of  the  year  and  is  about  normal. 
There  is  a  noticeable  increase  in  this  section  in  purchasing 
of  some  material,  especially  in  those  lines  used  for  ship- 
building, this  industry  being  very  active  throughout  the 
Northwestern  territory.  Building  construction  appears  to 
show  a  satisfactory  advance  over  last  month. 

There  seems  to  be  a  feeling  among  the  Middle  Western 
jobbers  that  the  demand  for  goods  eased  up  a  trifle  during 
March  and  that  the  month  of  April  will  see  a  very  active 
business  in  spring  construction  materials.  With  the  pos- 
sible exception  of  what  may  be  termed  the  spring  buying 
habit,  "wire  your  home  time"  is  looked  upon  in  the  Middle 
West  as  the  greatest  single  factor  by  those  who  are  an- 
ticipating a  spring  construction  rush.  Lamps  throughout 
the  Middle  West  continue  to  be  in  good  demand  and  are 
still  very  difficult  to  obtain.  Throughout  California  and 
the  Southwest  there  has  been  a  considerable  office  and 
residence  building  construction  in  the  past  month,  sufficient 
to  bring  this  line  of  business  up  to  a  higher  level  than  the 
volume  of  industrial  business  reported  as  favorable  for  the 
earlier  part  of  the  year. 

In  the  East  and  South  conditions  are  about  normal,  with 
a  continued  large  demand  around  New  York  for  construc- 
tion materials,  particularly  for  factory  construction.  There 
has  also  been  recently  in  the  Middle  Eastern  States  a  very 
noticeable  demand  for  electrical  materials  from  utilities  for 
new  construction  work.  In  the  South,  however,  it  has  been 
noted  that  the  high  prices  of  building  materials,  particu- 
larly the  price  of  copper,  has  caused  many  of  the  smaller 
utilities  to  abandon  for  the  time  being  plans  for  additions 
and  betterments.  In  a  number  of  cases,  it  has  been  pointed 
out,  communities  which  had  anticipated  building  lighting 
plants  have,  because  of  the  higher  prices,  been  forced  to 
defer  actual  construction  work  while  these  conditions  pre- 
vailed. This  same  condition  is  known  to  hold  good  where 
extended  improvements  in  electrical  equipment  have  been 
planned. 

On  the  whole,  prices  for  electrical  equipment  continue  to 
advance,  particularly  in  those  lines  where  steel  and  copper 
enter.  Iron  conduit  is  much  higher,  and  practically  all  lines 
using  steel  have  advanced.  With  few  exceptions  there  have 
been  no  noticeable  advances  in  materials  employing  brass. 
In  the  Southwest  prices  are  more  stable  than  last  month, 
there  being  fewer  changes,   but  those   changes  which   did 


occur  were  all  increases.  The  ;nne  hold  true  for  the  .Mid- 
dle \\  e  I ,  where  the  particular  linOI  wlndi  bave  Li 
lately  were  steel  .-iikI  copper  products.  Some  jobber!  in  the 
Middle  West  are  expecting  higher  prices  for  copper  m  the 
tUl  inc.  In  the  Northwest  a  sharper  increase  in  prices  ia 
noted  by  the  large  supply  houses  as  compared  with  the  pre- 
ceding months  of  the  year.  The  upward  trend  is  particoj 
larly  noticeable  over  prices  for  February.  On  March  S 
new  prices  on  several  different  lines  became  effective.  New 
England  jobbers  forecast  further  advances  in  prices,  es- 
pecially in  lines  of  equipment  which  would  tend  to  move 
more  rapidly  in  the  event  of  hostilities.  In  the  East  and 
South  prices  are  becoming  somewhat  steadier,  but  there 
are  still  advances  in  certain  lines,  particularly  those  using 
iron  and   steel   in  their  manufacture. 

Jobbers'  stocks  throughout  the  country  are  from  normal 
to  large.  Deliveries,  of  course,  have  been  an  important 
factor  in  this  connection.  It  has  been  generally  true, 
though,  that  stocks  of  construction  material  are  particu- 
larly large  right  now.  In  this  connection  it  has  been  noted 
that  jobbers'  stocks  of  line  hardware  are  in  a  very  favorable 
condition.  In  New  England  the  problem  of  securing  deliv- 
eries is  becoming  still  more  acute,  and  manufacturers  are 
urging  distributors  of  electrical  equipment  to  do  whatevei 
they  can  to  postpone  deliveries.  The  demand  for  standard 
equipment  is  being  filled  by  manufacturers  to  the  best  ol 
their  ability,  but  inquiries  and  orders  for  special  equipmenl 
stand  little  chance,  it  is  stated,  of  early  consideration  al 
present.  Throughout  the  Atlantic  States  and  the  Soutli 
stocks  are  generally  larger  than  they  were  before  the  war 
although  there  is  still  some  difficulty  in  obtaining  certair 
lines  of  equipment.  Broadly  speaking,  the  stocks  of  the 
Middle  West  are  about  normal,  but  even  those  which  are 
below  normal  are  heavily  supplied  with  construction  ma- 
terial. Orders  that  were  placed  many  months  ago  are  nov* 
being  filled  and  helping  out  to  a  large  extent.  Large  stocks 
are  reported  by  some  jobbers  of  pole-line  material,  these 
stocks  having  been  ordered  many  months  ago.  Other  job- 
bers, however,  who  have  not  large  stocks  of  this  material 
it  is  understood,  have  bought  heavily  on  sockets  and  wiring 
devices  and  will  be  able  to  supply  heavy  demands  for  this 
class  of  goods. 

In  California  and  the  Southwest  the  condition  of  stocks 
remains  about  the  same.  There  is  recognition  on  the  Pacifh 
Coast  of  the  likelihood  of  being  unable  to  get  deliveries  ir 
the  event  of  factories  being  tied  up  with  government  orders 
but  this  likelihood  is  not  given  weight  enough  to  warram 
placing  larger  orders  and  thereby  taking  greater  chance; 
of  loss  that  would  attend  the  decrease  from  the  presen 
abnormal  high  prices  of  materials.  Some  of  the  largei 
dealers  in  the  Northwest  report  a  few  lines  as  being  easiei 
to  obtain  than  during  the  past  two  months,  but  they  ar< 
so  few  that  they  scarcely  deserve  mention.  Factories  repor 
extreme  difficulty  in  securing  materials  with  which  to  manu 
facture.  Several  large  concerns  months  ago  placed  order: 
and  to-day  are  carrying  exceptionally  heavy  stocks,  particu 
larly  in  the  hardware  line. 

In  spite  of  the  fact  that  war  has  been  declared,  the  out 
look  by  jobbers  is  optimistic.  While  the  classes  of  elec 
trical  goods  sold  may  change  somewhat  because  of  the  war 
it  is  felt  by  well-informed  observers  of  jobbing  condition! 
that  the  outbreak  of  hostilities  will  soon  be  followed  by  in 
tense  productive  activity  which  will  spell  extremely  bus: 
times  for  the  wholesale  distributor.  Reports  from  the  Pa 
ciflc  Coast  show  that  jobbers  there  will  continue  to  hev 
close  to  the  line  in  placing  orders  only  for  the  volume  o: 
business  which  they  feel  that  they  are  fairly  certain  oj 
transacting. 

Collections  are  good  in  some  sections  of  the  country  bu 
poor  in  others.     Where  they  are  poor  it  is  generally  fel 
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that  the  entrance  of  this  country  into  the  war  will  bring 
so  many  uncertainties  that  creditors  are  holding  up  pay- 
ment. In  the  larger  centers  in  New  England  credits  and 
collections  are  about  normal,  but  in  smaller  jobbing  centers 
it  is  reported  that  collections  are  a  little  slow.  Generally, 
credits  and  collections  are  still  good  in  the  Middle  West, 
but  a  few  jobbers  report  that  collections  are  a  trifle  slower 
owing  to  the  uncertainty  created  by  the  international  situ- 
ation. The  same  is  true  of  the  Southwest.  In  contrast  to 
this,  however,  the  conditions  on  the  Pacific  Coast  are  ex- 
tremely good,  owing,  it  is  understood,  to  a  better  exten- 
sion of  credit.  Collections  are  uniformly  excellent  in  this 
section  of  the  country. 


WAR  PRESENTS  MOMENTOUS 

PROBLEMS  TO  MANUFACTURERS 

Trade  Supremacy  in  the  Markets  of  the  World  Now 

Held  in  the  Balance,  with  Labor  Playing 

Important  Role 

War  has  been  declared,  and  the  industries  of  the  nation 
are  now  face  to  face  with  what  are  probably  the  most  mo- 
mentous problems  ever  presented  to  a  people.  A  false  step 
made  at  this  time  may  set  American  industries  back  many 
years  in  international  trade.  Patriotism,  which  now  runs 
high,  is  apt  to  deaden  for  the  moment  the  far-sighted  busi- 
ness sense  of  many  manufacturers.  Some  of  the  more  level- 
headed ones  are  counseling  carefulness. 

Already  contracts  for  shells  amounting  to  many  millions 
of  dollars  have  been  awarded  to  and  accepted  by  a  promi- 
nent electrical  manufacturing  company.  Fortunately  this 
order  can  be  apportioned  by  this  company  in  its  various 
shops  so  as  not  to  cause  any  embarrassment  in  production. 
However,  should  electrical  manufacturers  generally  rise  to 
this  bait  of  war  orders  under  the  lure  of  patriotism  with 
the  same  or  greater  eagerness  than  that  with  which  they 
accepted  contracts  from  Europe  in  1915,  the  result  would 
be  a  paralysis  in  the  market  for  goods  other  than  those 
intended  for  war  use.  Already  electrical  factories  are  con- 
gested with  legitimate  orders  for  apparatus  badly  needed 
by  both  the  electrical  and  non-electrical  industries  of  this 
country. 

There  is  a  large  market  for  electrical  material,  and  while 
electrical  manufacturers  should  assume  their  share  of  the 
government's  needs  it  would  be  folly  to  jeopardize  future 
business  by  clogging  the  works  right  now  with  war  con- 
tracts. Europe  has  wisely  farmed  out  as  much  of  the  busi- 
ness in  war  materials  as  possible,  giving  home  factories  an 
opportunity  to  regain  their  foreign  trade. 

While  the  President's  call  for  a  declaration  of  war  was 
for  humanity's  sake,  underneath  the  entire  world  situation 
is  another  war  of  far  greater  significance,  namely,  world  in- 
dustrial and  commercial  supremacy.  If  American  goods  are 
to  be  a  factor  in  the  greatest  commercial  struggle  that  has 
ever  taken  place,  then  it  is  evident  that  the  American  fac- 
tories must  be  prepared  to  turn  out  goods  in  the  volume 
demanded  and  at  the  time  wanted. 

In  addition,  the  advent  of  war  opens  a  serious  situation 
in  regard  to  labor,  and  the  solution  will  rest  largely  with 
the  manufacturer.  American  labor  will  be  quick  to  enlist 
unless  there  is  some  restraining  hand.  If  manufacturers 
are  to  serve  the  government  in  her  time  of  need,  if  Ameri- 
can goods  are  to  be  a  factor  in  the  world  commercial  strug- 
gle, then  the  skilled  labor  of  America  must  be  kept  in  the 
shops.  Producers  are  more  valuable  producing  goods  than 
fighting  in  the  trenches. 

To  the  electrical  manufacturers  there  is  unusual  signifi- 
cance in  the  action  of  other  manufacturers.  Foreign  trade 
in  electrical  goods  is  not  large,  but  the  sale  of  electrical 
goods  to  those  shops  making  other  goods  for  export  is  large. 
Should  the  other  manufacturers  not  be  in  a  position  to  take 
their  place  in  the  world's  trade  because  of  shop  congestion, 
electrical  manufacturers  will  suffer  accordingly. 

The  economic  life  of  the  nation  is  now  at  stake,  and  the 
subsequent  action  of  American  manufacturers  will  deter- 
mine to  what  extent  the  United  States  will  retain  after  the 
war  the  grip  which  it  now  holds  on  the  markets  of  the 
world. 


FOREIGN  TRADE  IS  BRISK 

IN  LIGHTING  FIXTURES 

Despite  Troubles  with  Transportation  and  Communi- 
cation Facilities  Business  Is  Good — Healthy 
Growth  Is  Expected  to  Continue 

Manufacturers  of  lighting  fixtures  with  plants  in  the  Mid- 
dle West  report  that  business  with  foreign  countries  during 
1916  and  the  early  part  of  1917  was  exceptionally  good. 
With  the  restoration  of  normal  transportation  and  com- 
munication facilities  the  majority  of  men  in  this  branch  of 
the  trade  see  a  real  boom  so  far  as  foreign  business  is  con- 
cerned. In  summing  up  the  situation  as  regards  his  com- 
pany one  large  manufacturer  said:  "During  the  year  1916 
we  enjoyed  the  best  foreign  business  that  this  company  has 
ever  known,  and  during  the  first  two  and  one-half  months 
of  this  year  we  have  received  some  very  nice  foreign  con- 
tracts. If  conditions  remain  the  same  as  they  are  at  the 
present  time,  we  look  for  even  a  bigger  year  in  foreign 
business  in  1917  than  we  had  in  1916." 

While  there  are  here  and  there  some  who  have  "fears" 
of  various  kinds,  it  seems  to  be  the  general  impression  that 
export  business  is  good,  will  become  better  with  improve- 
ment of  freight,  mail  and  telegraphic  conditions,  and  will  be 
very  good  for  at  least  a  few  years  after  the  end  of  the  war. 

From  other  companies  there  come  reports  of  equally  suc- 
cessful foreign  ventures,  sprinkled  with  anecdotes  of  cer- 
tain widely  advertised  fixtures  in  the  palaces  of  Oriental 
dowagers,  extraordinarily  favorable  contracts  with  Scandi- 
navian agents,  etc.  Occasionally  a  company  reports  failure 
to  profit  on  foreign  business.  This  is  especially  true  where 
small  companies  maintain  independent  foreign  agents. 


COPPER  MARKET  QUIET 

WITH  QUOTATIONS  EASIER 

Uncertainty  Regarding  Effect  of  War  on  Business 

Generally  Prevents  Any  Active  Offering 

or  Buying 

Owing  to  the  prevailing  uncertainties  regarding  the  effect 
on  business  generally  of  the  entrance  of  the  United  States 
into  the  war,  the  copper  market  during  the  past  week  has 
been  very  quiet,  and  prices  have  eased  off  a  cent  or  more. 
There  has  been  no  activity  in  the  market  in  any  direction 
that  would  tend  to  show  whether  higher  or  lower  prices  are 
anticipated.  In  electrical  circles  there  is  a  very  definite 
feeling  that  actual  prices  will  not  only  not  be  lower,  but  that 
higher  prices  will  prevail  soon.  This  feeling  is  based  on 
the  amount  of  work  now  in  progress  and  on  the  books,  and 
on  the  amount  of  work  which  there  are  good  reasons  for 
believing  will  be  undertaken  in  the  near  future.  . 

Market  quotations  for  electrolytic  on  Tuesday  were  nom- 
inally as  follows:  Prompt,  34  cents;  May,  33.25  cents;  sec- 
ond quarter,  33  cents;  third  quarter,  30.25  cents;  fourth 
quarter,  29.25  cents. 


NEW   YORK   METAL   MARKET   PRICES 

, — March  27 ,,  , April  3 > 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid       Asked 

Copper :                                                             £        s     d  £       s     d 

London,  standard  spot 136     0     0  136     0     0 

Prime    Lake     35.00  to  35.1 50f  34.00  to  34. 50f 

Electrolytic     34.50  to  35. 50t  33.75  to  34. 25f 

Casting    31.25  to  31. 50f  30.75  to  31. 25f 

Copper    wire    base 39.00  to  41. 00f  39.00  to  41. 00f 

Lead     9.00  9.00 

Nickel    50.00  50.00 

Sheet  zinc,   f.o.b.   smelter 21.00  21.00 

Spelter,    spot    10.80  to  10.92%  10.55  to  10.67% 

Tin,    straits    56.00  5 4 . 3 7  »/> 

Aluminum,    98    to   99    per   cent ....  55.00  to  57.00  55.00  to  57.00 

OLD    METALS 

Heavy  copper  and   wire 29.00  to  30.00  28. 00  to  29.00 

Brass,  heavy   17.00  to  17.50  17.50  to  18.00 

Brass,  light    13.00  to  13.50  13.00  to  13.r.n 

Lead,    heavy 7.25  to     7.50  7.50  to     7 

Zinc,   scrap   7.50  to    7.75  7.75  to    8.00 

fNomlnal. 
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NKW    APPARATUS   AND   APPLIANCES 

II,  cord  of  Latest  Developments  and  Improvements  m  Manufacturers*  Products 

Used  in  /In'  Electrical  Field 


Instantaneous  Voltage 

Regulator 

Atnoiu'  ici-ciii  inventions  which  should 
prow  of  considerable  Inters  i  to  central 
station  companies  employing  a  large 
Bomber  of  distribution  transformers  is 
■  compensating  device   known   as   the 


730  Volt- 
Motor  Load 


FIG.     1 — INTERNAL    AND    EXTERNAL    CON- 
NECTIONS OF  REGULATOR 

Schweitzer  instantaneous  voltage  regu- 
lator. By  means  of  this  apparatus  it  is 
possible  to  connect  single  or  polyphase 
power  loads  to  the  transformers  supply- 
ing lamps  and  still  maintain  good  regu- 
lation on  the  lighting  circuits  irrespec- 
tive of  the  disturbances  caused  by  start- 
ing motors  or  by  variations  in  the  loads 
on  motors.  The  regulator  may  be 
mounted  on  a  pole  alongside  the  service 
transformer  and  connected  in  series 
with  the  low-voltage  circuit  ahead  of 
the  light  and  power  load. 

The  regulator  consists  of  two  main 
windings,  having  a  common  magnetic 
circuit,  one  in  series  with  the  motor 
load  and  the  other  in  series  with  the 
lighting  load.  On  a  three-wire  lighting 
circuit  the  lighting  service  coil  is 
divided  in  halves  and  each  half  is  con- 
nected in  series  with  one  of  the  outside 
lighting-service  wires.  Two  auxiliary 
windings,  one  on  the  same  leg  with  the 
main-motor  winding  and  the  other  on 
the  leg  with  the  main  lighting  winding. 
are  employed  to  vary  the  amount  of 
boost  required  to  compensate  for  the 
voltage  drop  in  the  lighting  transformer 
caused  by  starting  of  motors  or  varia- 
tions of  load  on  the  motors.  The  auxil- 
iary windings  are  connected  in  series 
with  each  other  in  such  a  manner  that 
their  induced  voltages  are  opposed. 
The  variation  in  compensation  of  the 
regulator  is  obtained  by  varying  the 
number  of  turns  in  the  auxiliary  light- 
ing coil  by  means  of  a  multipoint 
switch.  In  order  to  reduce  the  imped- 
ance drop  in  the  main  lighting  coil  and 


maintain  good  regulation  on  the  light 
ii  run  .    when    t  he    light  line    load 

1 18,  a   non  induct  i\  S  Variable  shunt 

is  connected  across  the  main  lighting 
coils.     Besides  reducing  the  impedance 

of  the  main  lighting  coils,  this  shunt 
also  Berves  as  an  additional  means  for 
adjusting   the   amount    of  compensation 

of  the  voltage  regulator. 

According  to  tests  which  have  been 
made  with  one  of  these  regulators  in 
circuit,  no  appreciable  voltage  fluctua- 
tion occurred  on  the  lighting  circuit, 
although  it  was  connected  to  the  same 
transformer  that  served  some  motors 
and  a  water  heater.  The  transformer 
was  rated  at  5  kw.,  the  heater  at  750 
watts,   and   the   motors   had   an   aggre- 


FIG.  2 — CORE  AND  WINDINGS  OF 
REGULATOR 

gate  rating  of  4  hp.  and  drew  rela- 
tively large  starting  currents  fre- 
quently. 

The  regulator  is  of  a  core-type  de- 
sign, is  oil-cooled  and  has  the  same  ap- 
pearance as  a  pole-type  transformer. 
Since  the  regulator  has  no  moving 
parts,  it  requires  no  more  attention  than 
a  pole  transformer  when  once  adjusted 
to  give  correct  compensation.  The  use 
of  the  regulator  enables  a  saving  of  one 
transformer  and  the  primary  cut-outs 
where  a  consumer  ordinarily  has  sepa- 
rate transformers  for  light  and  power. 
Since  motor  and  lighting  service  can  be 
supplied  from  a  single  transformer  with 
this  equipment  installed,  the  load  factor 
on  the  distribution  transformer  is  con- 
siderably    improved,     resulting     in     a 


all  day  efficiency.     By  i hi 
ploy  men  t  of  the  instantaneous  voltage 
regulator  it  Is  po  onnecl  any 

size  of  motor  to  a  lighting  tran  iformsl 
regardless  of  the  character  of  the  motes] 
load  or  motor-starting  current  so  long 
as  the  capacity  of  the  motor  it.  elf  is 
within  the  rating  of  the  tran  formes 
and  regulator  supplying  the  load.  The 
regulator  can  be  made  in  any  size  to 
operate  on  any  load  and  with  any  size 
of  service  transformer.  This  regulator 
was  developed  by  E.  0.  Schweitzer, 
chief  testing  engineer,  Commonwealth 
Edison  Company,  Chicago,  111. 


Storage  Battery 

The  Vesta  Accumulator  Company  of 
Chicago,  111.,  has  developed  a  method  of 
locking  the  plates  of  a  battery  which 
it  claims  prevents  warping  under  heavy 
electrical  loads.  The  batteries  are  also 
furnished  with  impregnated  wood 
separators,  which,  it  is  claimed,  pre- 
vent the  formation  of  lead  filaments  in 
the  pores  of  the  wood  and  thus  elim- 
inate short  circuit  of  the  plates  front 
this  cause.  The  impregnating  com- 
pound permits  the  separators  to  absorb 
the  electrolyte  as  freely  as  untreated 
wood  fiber,  the  manufacturer  declares, 
so  a  low-resistance  path  is  afforded  in- 
side the  battery. 


Test  Clips 

Test  clips  with  which  lighting  and 
starting  batteries  may  be  charged  with- 
out disconnecting  the  batteries  from  the 
car  have  been  developed  by  R.  S.  Muel- 
ler &  Company,  423  High  Street,  Cleve- 
land, Ohio.  With  these  clips  it  is  claimed 
that  it  is  not  necessary  to  clean  dirty 
terminals,  as  the  teeth  of  the  clip  bite 
through  the  corrosion  and  make  a  good 
contact.  The  clips  are  made  of  lead- 
plated  steel.     The  clip  shown  in  the  ac- 


LEAD-PLATED   STEEL  TEST   CLIP 

companying  illustration  is  designed  to 
carry  35  amp.,  and  the  jaws  have  a 
spread  of  1%  in.  (3.81  cm.).  Other 
clips  are  made  in  15-amp.,  20-amp.  and 
100-amp.  sizes.  Rubber  insulators  for 
covering  the  clips  are  also  furnished 
when  specified. 
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Electric  Radiator 

The  electric  radiator  shown  in  the  ac- 
companying illustration  has  been  devel- 
oped by  the  Rutenber  Electric  Company, 
Marion,  Ind.,  for  use  in  bathrooms,  of- 
fices, moving-picture  cashiers'  offices, 
and  other  similar  places.  The  radiator 
is  built  in  sizes  rated  from  660  watts  to 
2000  watts,  according  to  the  amount  of 


PORTABLE  ELECTRIC  RADIATOR 

space  to  be  heated.  It  is  finished  in  pol- 
ished nickel  and  is  furnished  with  or 
without  a  control  switch. 


Resistance  Material 

Nickel-chromium  alloys  for  electrical- 
ly heated  devices  have  been  developed 
by  the  Electrical  Alloy  Company  of 
Morristown,  N.  J.  One  of  these  alloys 
has  a  specific  resistance  of  600  ohms  per 
mil-foot  (1.27  ohm  cir.  mm. -meter), 
a  temperature  coefficient  of  0  00019 
deg.  Fahr.  (0.000006  deg.  C),  and  the 
melting  point  is  above  2800  deg.  Fahr. 
(1538  deg.  C).  The  other  alloy  is  for 
use  in  electric  ovens,  electric  furnaces 
and  other  applications  where  continuous 
high  temperatures  are  required.  The 
specific  resistance  is  565  ohms  per  mil- 
foot  (1.20  ohm.  cir.  mm. -meter),  the 
temperature  coefficient  0.00009  deg. 
Fahr.  (0.000003  deg.  C),  and  the  melt- 
ing point  3000  deg.  Fahr.  (1701  deg.  C). 


Side-Outlet  Service  Tap 

The  Trumbull  Electric  Manufacturing 
Company  of  Plainville,  Conn.,  has  joined 
the  movement  for  standardization  of 
contacts  in  plugs,  receptacles  and  simi- 


SERVICE  TAP  FOR  SERIES  CONNECTION 

lar  devices  and  has  recently  brought  out 
a  number  of  devices  that  are  inter- 
changeable with  corresponding  products 
of  other  makes  of  "standard"  devices. 
In  the  accompanying  illustration  is 
shown  a  porcelain  side-outlet  current 
tap  with  standard  composition  cap.   The 


side  outlet  is  for  series  connection.  An- 
other device  is  a  compact  separable  at- 
tachment plug  with  standard  cap.  This 
plug  is  made  of  fireproof  and  durable 
composition  material. 


tage  (60  cycles)  of  the  protective  gaps 
and  arc  over  or  puncture  insulation 
having  a  much  higher  discharge  test 
voltage. 


Sphere-Gap  Electrolytic 
Arresters 

Sphere  gaps  have  been  provided  on 
all  aluminum-cell  electrolytic  lightning 
arresters  made  by  the  General  Electric 
Company  of  Schenectady,  N.  Y.,  for 
service  above  7250  volts.  For  lower  vol- 
tages the  diameter  of  the  copper  rod 
used  to  form  the  horn  gap  is  so  large 
in  proportion  to  the  gap  that  the  effect 
is  the  same.  The  upper  set  of  spheres 
have  horn  extensions  to  assist  the  arc  to 
rise  and  thereby  extinguish  it  quickly. 
Horns  are  not  necessary  on  the  lower 
spheres  as  the  arc  rises  from  them  to 
the  upper  ones  and  is  thus  extinguished. 

The  sphere  gap  discharges  faster  for 
sudden  impulses  than  the  horn  gap  and 
has  a  shorter  dielectric  spark  lag.  These 
characteristics  are  necessary  for  pro- 
tection against  the  sudden  impulses  of 
electrical    disturbances,    the    manufac- 


SPHERE    HORN    GAP    FOR    70,000-VOLT 
ARRESTERS 

turer  points  out.  Protective  gaps  should 
be  as  "fast"  as  possible  and  the  insula- 
tion of  the  other  apparatus  as  "slow" 
as  possible  because  a  definite  time  is 
required  to  flash  over  or  rupture  all 
insulations,  such  as  air  gaps,  surface 
and  solid  dielectrics.  The  time  interval 
varies  with  the  nature  of  the  insulation, 
the  shape  and  spacing  of  the  surfaces 
or  electrodes  and  the  frequency  and 
magnitude  of  the  applied  voltage.  Dif- 
ferences in  the  dielectric  spark  lag,  al- 
though infinitesimal,  are  appreciable 
when  the  rate  at  which  the  abnormal 
voltages  can  be  applied  is  of  the  order 
obtained  with  lightning  or  similar  dis- 
turbances. Because  of  this  phenomenon 
attending  dielectric  spark  lag,  a  voltage 
wave  in  the  form  of  a  sudden  impulse 
may  not  break  down  what  is  apparently 
the  easiest  path.  For  example,  the  vol- 
tage may  rise  beyond  the  discharge  vol- 


Combined  Fuse  and  Switch 

W.  N.  Matthews  &  Brother  of  St. 
Louis,  Mo.,  point  out  several  improve- 
ments that  are  embodied  in  their  "fu- 


INTERIOR   VIEW   OF    "FUSWITCH      FOR  DIS- 
TRIBUTION   CIRCUITS 

switch"  shown  in  the  accompanying 
illustration.  The  rating  of  the  device 
has  been  increased  from  60  amp.  to 
100  amp.  The  maple  fuse  carrier  or- 
dinarily used  with  such  switches  ia 
eliminated  and  the  switch  blade  and 
fuse  cartridge  are  combined  in  one 
piece.  This  type  of  fuse  switch  is  much 
lighter  than  types  formerly  made.  The 
inclosing  box  has  an  asbestos  board  bot- 
tom and  roof,  which,  it  is  claimed,  can- 
not crack,  warp  or  check  as  wooden 
roofs  do.  In  case  the  switch  blades  are 
not  pushed  fully  into  the  contact  jaws 
the  door  will  do  so  when  opened  auto- 
matically. This  feature,  it  is  claimed, 
also  prevents  the  blade  from  jumping 
out  of  the  jaws.  In  case  an  unusual  ex- 
plosion of  the  fuse  occurs  (as  during 
lightning)  and  gases  cannot  get  out 
of  the  bottom  vent  hole  quickly  enough, 
the  door  will  fly  open  and  automatically 
shut  itself  again,  thus  relieving  the 
pressure  on  the  box  and  saving  it  from 
damage.  The  boxes  are  also  safer  for 
the  linemen  to  operate,  the  manufac- 
turers point  out. 


Luminous  Attachment  for 
Switches 

The  luminous  "Radieye"  attachment 
developed  by  the  General  Electric  Com- 
pany of  Schenectady,  N.  Y.,  for  pull- 
socket  chains  and  flush-plate  switches 
shows  the  location  of  switches  in  a 
dark  room  by  means  of  the  luminous 
rays  emitted  from  its  radium  composi- 
tion. Since  the  luminant  is  a  composi- 
tion containing  radium  and  not  phos- 
phorus, the  light  is  permanent.  No  re- 
plenishing of  the  composition  is  neces- 
sary, it  is  claimed.  The  radium  is  pro- 
tected by  glass,  while  the  attachment 
itself  has  a  brass  body,  which  affords 
additional  protection.  If  used  with  a 
pull-chain  attachment,  the  luminous  in- 
dicator is  substituted  for  the  usual  ball 
at  the  end  of  the  chain.  When  used 
with  a  flush-plate  switch  the  indicator 
is  substituted  for  one  of  the  screws 
which  attached  the  plate  to  the  wall. 
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Tin  bine  I  h  iven  Cent]  ifugal 
Boilei  Peed  Pump 

A  lip         tWO  '  "I  II  I'll i':i  1 

boiler  feed  pump  combined  In  one  casing 
and  en  .in.'  that  i  \\  •  1 1 »  a  velocity 
steam  turbine,  li  ihown  in  the  accom- 
panying illustration.  This  unit,  which 
.•■li  developed  by  the  De  Laval 
Steam  Turbine  Company  of  Trenton, 
weighs  only  about  one-tenth  as 
much  as  a  duplex  reciprocating  pump 
having  tin-  same  rating,  ami  occupies 


COMBINKP    TURBINE-DRIVEN    CENTRIFUGAL 
BOILER  FEEDER  WITH  CASING  REMOVED. 

only  about  one-eighth  of  the  floor  space 
and  one-fifteenth  of  the  cubical  space. 
The  pump  is  hydraulically  balanced, 
and  only  one  pair  of  labyrinth  rings, 
surrounding  the  suction  opening,  is  re- 
quired for  each  impeller  except  the  last, 
which  has  two  sets  of  rings.  The  last 
impeller,  that  is,  the  one  from  which  the 
water  is  finally  discharged,  is  equipped 
with  two  sets  of  wearing  rings,  one  on 
the  suction  side  and  one  on  the  reverse 
side  of  the  web.  As  some  water  from 
the  discharge  of  this  impeller  will  leak 
between  the  wearing  rings  into  the 
space  back  of  the  web,  this  impeller 
would  be  as  unbalanced  as  the  other  im- 
pellers in  the  pump  if  there  were  no 
escape  for  the  leakage  water.  Conse- 
quently a  leakage  outlet  is  provided, 
from  which  water  can  be  conducted 
back  to  the  suction  of  the  first  impeller. 

The  outlet  leakage  takes  place  be- 
tween two  collars,  one  attached  to  the 
casing  and  the  other  carried  on  the 
shaft.  When  the  shaft  moves  toward 
the  discharge  end  of  the  pump,  this 
escape  is  closed  off  and  the  pressure 
builds  up  in  the  balancing  chamber.  If 
the  shaft,  on  the  other  hand,  moves  to- 
ward the  suction,  the  escape  passage  is 
opened  wider,  allowing  the  pressure  in 
the  balancing  chamber  to  fall.  At  the 
same  time  the  inleakage  between  the 
labyrinth  wearing  rings  is  decreased. 
The  labyrinth  wearing  rings  are  readily 
renewable,  the  stationary  ring  of  each 
pair  being  held  in  a  seat  in  the  casing, 
and  the  rotating  ring  being  screwed 
upon  the  impeller.  The  suction  end  of 
the  pump  is  adjacent  to  the  turbine,  and 
the  shaft  packing  between  the  turbine 
and  pump  chambers  is  hence  subjected 
to  turbine-exhaust  pressure  on  one  side 
and  the  suction  pressure  on  the  other. 
A  simple  packing  is  therefore  sufficient. 

The  steam  end  of  the  unit  consists 
of  a  velocity-staged  turbine  with  either 
two  or  three  rows  of  moving  buckets, 
according  to  the  steam  economy  desired. 


'l  he  nouls  can  be  propoi  t  loned  fox 
either  high  pi  •  earn  exhau 

t.  feed  heater  "i  t"  condenser  "i  foi 
low-pi  ■  .nil  exhaust ing  t"  con 

den  er,  or  the  unit  can  l  e  made  Inter 
changeable,  thus  permitting  ot  s 

of   flexibility    in    plant    d< 
Where  the  exhau  i    tram  from  the  boilei 
feeder    Is    consumed    In    heating    feed 
water,  the  thermal  efficiency  of  the  tur 
bine-driven     boiler     feeder     is     much 

.  p    than     that     of    a    boiler     feeder 
driven    by    electric    motor,   or    BVeB    than 

that  of  the  main  unit,  itself.   Ordinarily, 

a  pump  governor  controlled  by  the 
pressure  at  some  point  in  the  feed  line 
near  the  boilers  is  employed  to  control 
the  speed,  giving  a  practically  uniform 
pressure  at  all  deliveries.  To  guard 
against  any  possibility  of  racing,  an 
emergency  governor  is  also  provided. 
The  bearings  are  of  the  straight,  ring- 
oiled  type,  and  all  of  them  are  made 
interchangeable. 


100- Watt  Reading  Lamp 

A  reading  lamp  is  being  offered  to  the 
trade  by  the  Uno-lite  Company  of  Amer- 
ica, Indianapolis,  Ind.  The  specifications 
for  the  lamp  are:  Length  of  the  base, 
7.5  in.  (19.05  cm.);  width  of  the  base, 
5  in.  (12.7  cm.);  extreme  height,  19.5  in. 
(49.53  cm.);  diameter  of  white-lined, 
green  dome,  10  in.  (25.4  cm.);  diameter 
of  the  milk-white  semi-inclosing  under 
globe,  6  in.  (15.24  cm.);  standard  finish, 
Japan  bronze;  recommended  lamp  equip- 
ment. 100-watt  nitrogen-filled,  blue-glass 
daylight  lamp. 

The  field  for  this  type  of  reading  lamp 
as  its  manufacturer  sees  it  is  in  homes 
and  in  offices  equipped  with  flat-topped 
desks.  The  fact  that  it  is  inexpensive 
and  that  it  is  designed  to  be  equipped 
with  a  100-watt  lamp  is  said  to  make 
the  lamp  a  device  that  can  be  "cam- 
paigned" with  methods  similar  to  those 
used  in  selling  electric  irons.    It  is  esti- 


100-WATT    READING   LAMP   FOR   FLAT- 
TOPPED  DESK 

mated  that  the  central-station  revenue 
which  will  result  per  lamp  per  year  from 
this  device  will  be  $6. 

From  the  standpoint  of  the  user  the 
lamp  is  also  utilitarian,  being  designed 
to  harmonize  with  any  period  or  design 
of  furnishings.  The  filament  of  the  lamp 
is  entirely  hidden  from  the  eye.  The 
white-lined  green  porcelain  shade,  which 


lias    beCOl lo   '  Ij     ..      '"  lal  >-,|    \s  it  h 

ga    ami  ..ii  portable  lamps,  pro\  Ide    an 
•  naive  mean    of   ecuring  t be  local- 
i/iii  liebt  of  high  Intensity  which  illu- 
minat  ing  engini  i  ally  favor 

Ing. 


Machine  for  Collecting 
Telephone  Tolls 

A  de\  Ice  ii   Bd  as  an  ac  .      ,,i  ,    i,,  tele 

phone  systems  and  which,  it  is  claimed, 
simplifies    the    collection    of    telephone 

tolls      among      tenants      in      apartment 


COIN  COLLECTOR  AND  CONTROL  DEVICE  FOR 
COLLECTING   TOLLS 

houses,  hotels  or  other  buildings  has 
been  developed  by  the  Coin  Device  & 
Signal  Company,  1269  Broadway,  New 
York  City.  The  device  may  be  placed 
on  the  switchboard  ledge  and  connected 
with  a  coin  collector  in  every  apart- 
ment. The  machine  enables  the  oper- 
ator to  determine  whether  a  coin  is  de- 
posited in  any  particular  machine. 
Such  notification  will  correspond  with 
the  different  denominations  of  the  coins 
used.  The  operator  can  also  cause  any 
number  of  deposited  coins  to  be  de- 
livered to  a  customer,  either  for  the 
purpose  of  making  change  or  for  re- 
turning the  equivalent  of  any  deposited 
coin  or  coins.  If  a  tenant  does  not  have 
the  necessary  money  with  which  to  pay 
for  a  call,  the  operator  can  cause  a 
check  or  checks  to  be  issued  to  the 
tenant,  who  in  turn  deposits  them  in  the 
machine.  The  value  indicated  on  these 
checks  is  redeemed  by  the  customer 
when  the  regular  monthly  or  weekly 
collections  are  made. 


Resistance  Materials 

The  Independent  Lamp  &  Wire  Com- 
pany, 1737  Broadway,  New  York  City, 
is  now  marketing  tungsten  and  molyb- 
denum in  sheet,  ribbon  and  plate  form. 
This  development  makes  these  metals 
suitable  for  new  uses  and  opens  to  them 
a  much  wider  field  of  usefulness  than 
has  heretofore  existed.  The  tungsten 
and  molybdenum  ribbon  is  being  made 
in  widths  of  about  Vi  in.  (6.35  mm.)  and 
in  lengths  of  several  yards.  In  this 
shape  the  ribbons  ought  to  be  ideal  mate- 
rial for  the  manufacture  of  heaters  of 
various  descriptions  and  suitable  for 
high  temperatures,  the  manufacturer 
points  out.  The  United  States  govern- 
ment has  placed  an  order  with  this  com- 
pany for  plates  of  these  metals  for 
spark  gaps  on  wireless  outfits  to  be  used 
on  its  Mosquito  Fleet. 
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Trade  Notes 


HARMON  CHESTER  CHAPPEL,  Ohio 
representative  of  the  Manhattan  Electrical 
Supply  Company,  Chicago,  111.,  died  March 
12. 

LEON  O.  HART,  electrical  engineer  for 
the  Driver  Harris  Wire  Company.  Harrison, 
N.  J.,  has  recently  been  appointed  assistant 
treasurer  of  the  company. 

HENRY  R.  STEVENS  and  Robert  L. 
Rockwell  have  formed  the  consulting  engi- 
neering firm  of  Stevens  &  Rockwell,  955 
Empire  Building,  Seattle,  Wash. 

THE  TWINVOLUTE  PUMP  &  MANU- 
FACTURING COMPANY  has  removed  its 
main  office  to  its-  new  factory  at  216-228 
High  Street,  Newark,  N.  J.  The  New  York 
sales  office  will  be  at  55  William  Street. 

THE  CROCKER-WHEELER  COMPANY 
has  declared  an  extra  dividend  of  1  per 
cent  in  addition  to  the  regular  2  per  cent 
quarterly  dividend  on  the  common  stock 
for  the  quarter  ended  March  31.  The  reg- 
ular quarterly  dividend  of  1%  per  cent  was 
declared  on  the  preferred  stock. 

THE  INDEPENDENT  LAMP  &  WIRE 
COMPANY,  Inc.,  1737  Broadway,  New 
York  City,  has  recently  considerably  en- 
larged its  facilities  to  turn  out  tungsten 
and  molybdenum  in  sheet  form.  The  tungs- 
ten and  molybdenum  ribbon  is  being  manu- 
factured in  a  width  of  about  %  in.  and  a 
length  of  several  yards. 

EDGAR  M.  MOORE  &  COMPANY,  deal- 
ers in  new  and  second-hand  electrical  and 
steam  machinery,  Pitsburgh,  Pa.,  are,  fol- 
lowing recent  organization  changes,  con- 
tinuing in  business  at  709-710  Farmers' 
Bank  Building,  Pittsburgh,  Pa.,  with  ware- 
house and  yard  at  916-922  Behan  Street, 
North  Side,  Pittsburgh. 

THE  TRUMBULL  ELECTRIC  MANU- 
FACTURING COMPANY  has  adopted  a 
plan  of  employee  insurance  whereby  the  in- 
surance increases  with  the  length  of  service 
until  a  maximum  of  $1,000  has  been 
reached.  The  insurance  policy  contains  a 
disability  clause.  It  is  the  intention  of 
the  company  in  taking  this  step  to  protect 
those    dependent    upon    its    employees. 

THE  STANDARD  ELECTRIC  COM- 
pany,  239  Plymouth  Building,  Minneapolis, 
Minn.,  which  for  the  last  two  years  has 
been  operating  as  a  partnership  between 
Fred  G.  Dustin  and  Charles  W.  Arrick,  has 
been  incorporated  under  the  name  Standard 
Electric  Service  Company,  with  Messrs. 
Dustin  and  Arrick,  together  with  Emil  An- 
derson, as  incorporators.  Mr.  Dustin  is 
president,  Mr.  Arrick  vice-president  and 
treasurer,  and  Mr.  Anderson  secretary. 

THE  NORTHERN  CEDAR  COMPANY 
announces  this  change  in  its  corporate 
name  from  Northern  Mercantile  Company, 
Ltd.,  and  says:  "Spokane  is  now  the  real 
center  of  the  cedar  industry,  and  that  we 
may  keep  in  closer  touch  with  the  trade  and 
with  our  stocks  we  are  changing  the  loca- 
tion of  our  general  offices  from  Sandpoint, 
Idaho,  to  Spokane,  Wash."  These  changes 
do  not.  in  any,  way,  affect  the  personnel  of 
the  organization.  The  company  states  that 
this  year  its  stocks  will  be  the  largest  and 
most  complete  that  it  has  ever  carried. 

THE  ELECTRICAL  SUPPLY  COM- 
PANY, New  Orleans,  La.,  announces  that 
L.  L.  Hirsch,  who  has  served  for  the  last 
four  years  as  vice-president,  has  recently 
been  appointed  by  the  board  of  directors  as 
general  manager  of  the  company  and  has 
assumed  active  charge  of  the  management. 
Mr.  Jumonville,  who  was  formerly  active 
head,  has  disposed  of  his  interests  in  the 
company  and  has  retired.  M.  J.  Elgutter, 
formerly  city  sales  manager  for  the  Inter- 
state Electric  Company,  has  acquired  an 
interest  in  the  Electrical  Supply  Company 
and  will  immediately  assume  active  charge 
of  the  selling  organization. 

FOOTE,  PIERSON  &  COMPANY,  160 
Duane  Street.  New  York  Citv,  which  has 
done  business  under  that  name  for  twentv 
years  past,  has  been  dissolved  bv  the  retire- 
ment of  George  L.  Foote.  The  business  has 
been  taken  over  and  indebtedness  assumed 
by  a  corporation  formed  for  that  purpose 
under  the  laws  of  the  State  of  New  York, 
entitled  Foote,  Pierson  &  Company,  Inc., 
under  which  name  the  business  will  be  car- 
ried on,  with  offices  and  works  as  hereto- 
fore at  the  above  address.  H.  G.  Pierson 
has  accepted  the  presidency  and  Morris  N. 
Liebmann,  who  has  been  with  this  firm  for 
sixteen  years,  has  been  made  vice-presi- 
dent and  will  be  in  immediate  charge  of 
the  company's  works. 

ORANIZATION  OF  GEAR  MANUFAC- 
TURERS.— An  organization  known  as  the 
American  Gear  Manufacturers'  Association 
was  formed  at  Lakewood,  N.  J.,  at  a  meet- 


ing held  there  March  25  and  -'7.  The  pur- 
puses  of  the  organization  are  to  advance 
and  Improve  the  gear  industry  in  a  ; 
way  by  standardization  of  gear  design, 
manufacture  and  application.  This  asso- 
ciation Includes  In  its  membership  t lie  fore- 
mosl  and  better  known  manufacturers  of 
gears;  The  executive  committee  is  com 
posed  of  the  following:  F.  \v.  Sinram,  Van 
Dorn  &  Dutton  Company,  Cleveland,  Ohio; 
n.  E,  Eberhardt,  Newark  Gear  Cutting  Ma- 
chine Company,  Newark,  N.  J.;  F.  D.  Ham- 
lin, Earle  Gear  &  Machine  Company,  Phila- 
delphia, Pa.-;  Frank  Horsburgh,  Horsburgh 
-V-  Scott,  Cleveland,  Ohio;  Middle  Arthur, 
Simonds  Manufacturing  Company,  Pitts- 
burgh, Pa.;  George  L.  Markland,  Phila- 
deli  hia  ('.ear  Works,  Philadelphia,  Pa.,  and 
Milton  Rupert,  R.  D.  Nuttall  Company, 
Pittsburgh,  Pa.  The  officers  elected  at  the 
Lakewood  meeting  are  the  following: 
dent.  F  W.  Sinram ;  vice-president,  H.  E 
Eberhardt  :  secretary,  F.  D.  Hamlin  ;  treas- 
urer, Frank  Horsburgh.  The  next  meeting 
of  the  association  will  be  held  at  Pittsburgh 
May  14  and   15. 


THE  FAIRMONT  (W.  VA. )  ELECTRIC 
COMPANY  has  been  incorporated  with  a 
capital  stock  of  $10,000  by  James  A. 
Knight.  D.  E.  Van  Fleet,  R.  Earl  Knight 
and  others. 

THE  AUTOMATIC  CONTROLLER  COR- 
PORATION of  New  York,  N.  Y.,  has  been 
incorporated,  with  a  capital  stock  of  $10,000 
by  F.  L.  Harris,  T.  Foster  and  F.  G.  Tusa, 
76  Central  Avenue,  New  York,  N.  Y. 

THE  CAMPBELLS VILLE  (KY.)  ELEC- 
TRIC LIGHT  &  POWER  COMPANY  has 
been  chartered  with  a  capital  stock  of 
$40,000  by  Charles  Walls,  W.  G.  Hesser,  C 
L.  Hesser,  C.  L.  Hesser  and  Bertha  Walls. 

THE  UNITED  STATES  ELECTRTC 
COMPANY  of  Trenton,  N.  J.,  has  been  in- 
corporated by  N.  W.  Nutt,  T.  and  A.  Sala- 
mandra  to  manufacture  electric  appliances 
H.  M.  Hartmann,  228  Tyler  Street,  Trenton, 
N.   J.,   is  agent  for  the  company. 

THE  VERMONT  &  QUEBEC  POWER 
CORPORATION  of  Richford,  Vt.,  has  been 
incorporated  with  a  capital  stock  of  $500,000 
by  Charles  H.  Thompson  of  Montpelier  ■ 
Sheldon  R.  Boright  and  E.  A.  Boright  of 
Richford,  Vt.,  and  Robert  L.  Ryder  of  Bos- 
ton, Mass. 

THE  ROWAN  CONTROLLER  COM- 
PANY, 308  Holliday  Street.  Baltimore,  Md., 
has  been  chartered  by  Wilbur  C  Jackson 
John  S.  Rowan  and  Henry  Vogt.  The  com- 
pany is  capitalized  at  $100,000  and  pro- 
poses to  deal  in  electrical  machinery,  de- 
vices and    equipment. 

THE  ELECTRICAL  EQUIPMENT  COM- 
PANY of  Butte,  Mont.,  has  been  incor- 
porated with  a  capital  stock  of  $100,000  to 
do  a  general  electrical  business  in  Butte 
A  von  Dachenhausen  is  president  and  gen- 
eral manager.  Michael  Sullivan  will  have 
charge  of  the  structural  department. 

THE  PROGRESSIVE  EQUIPMENT 
COMPANY  of  New  York,  N.  Y.  has  been 
chartered  by  L,  A.  Anderson,  Courtlandt 
Nicoll  and  D.  A.  Frasey,  61  Broadway 
New  York  City.  The  company  is  capital- 
ized at  $275,000  and  proposes  to  do  a  gen- 
eral manufacturing,  contracting  and  elec- 
trical engineering  business. 

n73£?  OVERSTATES  MACHINE  COM- 
PANY of  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $25  000 
by  A.  J.  McKenzie,  Jr.,  A.  Sundh  and  D.  M 
Baldwin,  Short  Terrace,  Short  Hills,  N  J 
The  company  proposes  to  deal  in  machinery 
mechanical  apparatus,  pumps,  mill,  elec- 
trical and  hydraulic  machinery. 

THE  MITCHELL  VANCE  COMPANY  of 
Millbrook,  N.  Y..  has  been  chartered  bv  W 
A.  Stevens  A.  W.  Knauth  and  E.  L.  Steckl 
{PJ  ,of  61  We"t  Eighty-eighth  Street.  New 
}v°«r-k„£ity-  The  comPany  is  capitalized  at 
HOo.OOO  and  proposes  to  manufacture  and 
deal  in  gas,  electric  fixtures,  supplies,  ap- 
purtenances, metallic  figures,  clocks,  etc. 

THE  VICTORIA  ELECTRICAL  APPLI- 
ANCE MANUFACTURING  COMPANY  of 
New  York.  N.  Y.,  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  N  Mes- 
o?ng?T'  L-  EShickerling  and  A.  Schaab. 
333  East  Eighty-eighth  Street,  New  York 
City.  The  company  proposes  to  do  a  gen- 
eral electrical  contracting  business,  deal  in 
supplies  and  accessories. 

i  T?E  PFANSTIEHL  COMPANY  of  Mill- 
brook,  N.  Y.,  has  been  incorporated  with  a 
capital  stock  of  $405,000  to  manufacture 
metals  of  all  kinds,  electrical  and  mechani- 
cal devices,  machinery,  etc.  The  incorpor- 
ators  are:   A.   E.   Moore,    20    Arden    Street- 


<;.  j-'.  Gebbett,  120  Sherman  Avenue,  New 
Vork  City,  and  F,  u.  Butehorn,  764  St. 
Johns  I -lace,   Brooklyn,  N.    V. 

THE  LALLEY  ELECTRO  LIGHTING 
CORPORATION  of  New  York,  N.  Y.,  has 
been  'bartered  with  a  capital  stock  of 
$11.  .,00(1  for  the  purpose  of  constructing 
electric-lighting  plants,  machinery,  dyna- 
mos etc.  The  incorporators  are:  W.  H 
Lalley  of  Detroit,  .Mich  ;  T.  J.  Whalen,  67 
West  Ninety-second  Street,  and  W.  F.  Gor- 
don, i;i    Broadway,  New  York,  N.   Y. 

THE  WISE-McCLUNG  MANUFACTUR- 
ING COMPANY  of  Cant.. i,.  Ohio,  has  been 
incorporated,  with  a  capital  stock  of  $200,- 
000,  for  the  purpose  of  manufacturing  elec- 
tric vacuum  sweepers  and  electrical  house- 
hold appliances.  W.  J.  Wise,  formerly 
connected  with  the  Wise-Harold  Company 
of  New  Philadelphia,  and  William  Mc- 
Clung  are  interested  in  the  company. 

THE  AMERICAN  GENERAL  ELECTRIC 
CORPORATION  OF  CHINA  has  been  in- 
corporated, with  a  capital  stock  of  $250,- 
000,  to  manufacture  incandescent  electric 
lamps  and  electrical  apparatus.  The  di- 
rectors are:  Darius  E.  Peck  of  Schenec- 
tady, A.  W.  Burchard  and  E.  A.  Carlton 
of  New  York,  N.  Y.  The  principal  office 
of  the  company  is  in  Rotterdam,   N.   Y. 

THE  BURGESS  BATTERY  COMPANY 
of  Madison,  Wis.,  has  been  incorporated, 
with  a  capital  stock  of  $200,000,  to  take 
over  the  electric  battery,  flashlight  and 
electrochemical  business  of  the  C  F  Bur- 
gess Laboratories  of  Madison.  The  officers 
are:  C.  F.  Burgess,  president;  Duncan 
Keith,  vice-president  and  sales  manager; 
W.  B.  Schultze,  treasurer,  and  Benjamin 
S.    Reynolds,    secretary   and    manager. 


Trade  Publications 


LINE  APPARATUS.— W.  N.  Matthews  & 
Brother  of  St.  Louis,  Mo.,  have  issued  a  de- 
scriptive leaflet  of  their  pole  erector. 

FLOOR  BOX.— W.  R.  Ostrander  &  Com- 
pany, 371  Broadway,  New  York  City,  have 
•ssued  a  leaflet  descriptive  of  their  enameled 
iron  floor  boxes. 

LAMPS. — The  Franklin  Electric  Manu- 
facturing Company  of  Hartford,  Conn.,  has 
distributed  a  leaflet  descriptive  of  its  lamps 
entitled  "A  Look  Ahead." 

CORD  CONNECTORS.— Harvey  Hubbell 
Inc.,  of  Bridgeport,  Conn.,  is  distributing 
bulletin  No.  15-23,  descriptive  of  the  firm's 
composition  cord  connector  and  small  polar- 
ized cord  connector. 

LIGHTNING  ARRESTER.— Burke  Series 
horn-gap  lightning  arresters  are  illustrated 
and  described  in  a  leaflet  prepared  by  the 
Railway  &  Industrial  Engineering  Company 
of  Pittsburgh,  Pa. 

CORK. — The  Armstrong  Cork  &  Insula- 
tion Company  of  Pittsburgh,  Pa.,  is  distrib- 
uting an  illustrated  bulletin  entitled  "Re- 
ducing Vibration  and  Noise."  This  bulletin 
describes  "Nonpareil"  cork  machinery  iso- 
lat.on  for  reducing  the  noise  and  vibration 
of  fans,  motors,  printing  presses  and  ma- 
chinery generally. 

REFLECTORS.— The  National  X-Ray  Re- 
flector Company  of  Chicago,  111.,  is  dis- 
tributing a  colored  folder  announcing  its 
nation-wide  campaign  for  X-ray  lighting. 
The  purpose  of  this  campaign  Is  to  educate 
the  public  to  demand  good  light  and  to 
bring  about  wherever  possible  the  establish- 
ment of  a  lighting  specialist  in  each  com- 
munity. 

SPRAY  EQUIPMENT.  —  A  condensed 
summarization  of  the  principal  Spraco  de- 
velopments is  given  in  bulletin  No.  501  re- 
cently prepared  by  the  Spray  Engineering 
Company  of  Boston,  Mass.  This  bulletin 
inclules  spray  cooling  equipment,  air  wash- 
ing and  cooling  equipment,  paint-spraying 
equipment,  park  sprinklers,  flow  meters  and 
nozzles  for  all   purposes. 

SEW-MOTOR.— An  attractive  eight-page 
folder  (4152-B),  printed  in  two  colors,  is 
supplied  to  lighting  companies  and  dealers 
for  distribution  to  prospective  customers  by 
the  Westinghouse  Electric  &  Manufacturing 
Company  of  East  Pittsburgh.  Pa  This 
folder  illustrates  the  little  sew-motor,  em- 
phasizing its  compactness,  utter  simplicity, 
pleasing  appearance  and  the  ease  with 
which  it  can  be  installed. 

BUCKETS.— Catalog  No.  43,  descriptive 
of  Hayward  buckets  and  digging  machinery, 
is  being  distributed  by  the  Hayward  Com- 
pany, 40  Church  Street,  New  York  City 
This  catalog  contains  descriptions  of  orange- 
peel  buckets,  clamshell  buckets,  electric  mo- 
tor buckets,  drag  scraper  buckets,  scraper 
clamshell  buckets,  excavators,  counter- 
weight drums,  derrick  fixtures,  traveling 
derricks,  coal-handling  machinery,  dredges 
etc. 
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NEW  BEDFORD,  mass  Mayor  Ishlej 
■  hoi  i  ed  elei  trie  lamps  to  be  placi  d 
all  alum;  the  line  of  tii«'  pipe  line  between 
High  inn  Reservoir  and  the  pumping  sta- 
tion near  Lakeside,  Electric  wires  will  be 
strung  on  the  telephone  poles  along  the  pipe 
line,  ii  is  also  proposed  to  ereel  signal 
stations  at  certain  points  and  to  i 
powerful  searchlights.  The  New  Bedford 
Electric  Company  furnishes  elec 
trical  service  here, 

PROVIDENCE,  H.  l  The  erection  of 
an  electric  transmission  line  along  the  New 
London  Turnpike  is  contemplated  by  the 
Narragmnsett  Eleotrlc  UiKin.iiK  Company. 

BRIDGEPORT,  CONN.  The  United  n 
luminatlng  Company  contemplates  extend- 
ing Its  transmission  lines  to  Trumbull. 

SEYMOUR,  CONN.— The  Seymour  Elec- 
tric Light  Company  lias  petitioned  the 
State  Legislature  for  permission  to  Increase 
Its   capital    stock    to    (260,000. 

WATERBURT,  CONN.  —  The  United 
Electric  Light  &  Water  Company  has  ap- 
plied to  the  State  Legislature  for  permis- 
sion to  increase  its  capitalization  to  $3,000,- 
000.  The  company  contemplates  extending 
Its  high-tension  transmission  lines  to  New 
Britain  and  Berlin. 
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Middle  Atlantic  States 

BUFFALO,  N.  Y. — A  permit  has  been 
granted  to  the  Buffalo  Union  Furnace  Com- 
pany for  the  erection  of  addition  to  furnace 
"A"  and  generator  for  power  house,  to 
cost   about    $8,000. 

NEW  YORK.  N.  T. — Plans  have  been 
filed  by  the  Interborough  Rapid  Transit 
Company  for  the  erection  of  a  boiler  plant 
at  its  239th  Street  yards,  to  cost  about 
$70,000.  The  plans  also  provide  for  the 
erection  of  a  signal  tower  and  storage 
house. 

NEW  YORK.  N.  Y. — Part  of  the  plans 
of  the  Long  Island  Lighting  Company  for 
consolidating  small  independent  lighting 
plants  on  Long  Island  have  been  approved 
by  the  Public  Service  Commission.  The 
company  will  now  take  over  the  Suffolk  Gas 
&  Electric  Company,  the  South  Shore  Gas 
Company  and  the  Huntington  Gas  Com- 
pany. Improvements  and  extensions  will  be 
made   in   the  territory  now  served. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  the  Board  of  Water  Supply,  twenty- 
second  floor.  Municipal  Building,  New  York 
City,  until  April  24,  for  furnishing  and  in- 
stalling and  testing  complete  electric-light- 
ing apparatus  at  various  structures  at  reser- 
voirs and  along  the  Catskill  Aqueduct;  also 
for  furnishing  and  installing  a  motor  and 
gearing  and  an  electrically  driven  pump. 
Contract,  drawings,  etc..  may  be  obtained 
at  the  office  of  the  secretary  upon  deposit 
of  $10. 

NIAGARA  FALLS,  N.  Y.— A  bill  has  been 
Introduced  in  the  Senate  by  Senator  Ross 
Graves  of  Buffalo  creating  the  Niagara 
Hydro-Electric  Powrer  Commission.  The 
proposed  commission  is  to  construct,  main- 
tain and  operate  a  state  power  plant  on  the 
State  Reservation  at  Niagara  Falls  and  to 
generate  and  distribute  electricity  to  the 
communities  of  western  New  York.  The 
commission  may  take  from  the  Niagara 
River  -1400  cu.  ft.  per  second  of  water,  the 
same  to  be  returned  to  the  river  at  some 
convenient  place.  An  appropriation  of 
$Sf>0.000  is  provided,  of  which  not  more  than 
$275,000    is   made   available   during   1917. 

PATCHOGTJE,  N.  Y.— The  Public  Service 
Commission  has  authorized  the  Patchogue 
Electric  Light  Company  to  issue  $60,000  in 
capital  stock,  the  proceeds  to  be  used  for 
new  equipment  and  to  reimburse  the  treas- 
ury for  expenditures  made. 

UNION  SPRINGS.  N.  Y.— At  an  election 
held  March  2  the  proposal  to  purchase  the 
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HOPEWELL,  N.  .1      The  Board  or  Prei 
holders    has    granted     the     Eureka     Power 
Companj   of  Hopewell  permission  to  erect  a 
new     I  on     line     to     Washington's1 

Crossing  and  Titusvllle  In   Hopewell  Town 
ship  to  furnish  electrical   service. 

SALEM.  N.  .1  The  City  Council  Is  con- 
sidering   the    installation    of    electrically    op- 

erated    pumping    equipment    at    the    watet 

works  station   at  Qulnton 

TRENTON,  N.  J. — Bids  will  be  received 
in  the  City  Commission  until  April  ii  fot 
one  8-ln.  horizonal  double-suction  centrif- 
ugal type  pump,  with  one  36-hp.  motor,  two 
phase,  60  cycles,  220  volts,  constant  speed. 
squirrel  cage  type.  Leon  D.  Hirsch  is 
city    clerk. 

ALTOONA,  PA. — The  Penn  Central  Light 
&  lower  Company  has  applied  to  the  Pub- 
lice  Service  Commission  for  permission  to 
issue  $120,000  in  bonds  for  extensions  and 
improvements  to  its  plant. 

CLEARFIELD.  PA. — The  Penn  Public 
Service  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  issue 
$338,000  in  bonds  for  extensions  and  im- 
provements to  its  plant  and  system. 

ELLWOOD  CITY,  PA. — Application  has 
been  made  to  the  Public  Service  Commis- 
sion by  the  Pennsylvania  Power  Company 
for  authority  to  issue  $10,000  In  bonds  for 
extensions  and  improvements  to  its  plant. 

HARRISBURG,  PA. — The  City  Council 
has  authorized  the  installation  of  new  single 
and  five-lamp  cluster  standards  in  the  busi- 
ness section  in  connection  with  the  new  un- 
derground conduit  system.  Clark  E.  Diehl 
is  city  electrician. 

LANCASTER,  PA. — The  Penn  Steel  & 
Iron  Works  is  contemplating  the  installa- 
tion of  new  boilers  and  equipment  at  its 
local  plant. 

LANSFORD.  PA. — The  Panther  Valley 
Electric  Company  is  contemplating  the  erec- 
tion of  a  new  transmission  line  to  connect 
with  its  local  substation. 

NEW  BRIGHTON,  PA.— The  Town  Coun- 
cil is  reported  to  have  authorized  plans 
prepared  for  the  installation  of  an  electrical 
distribution    system,    to   cost   about    $40,000. 

READING,  PA.— The  Reading  Transit  & 
Light  Company  contemplates  improvements 
and  extensions  this  year,  involving  an  ex- 
penditure of  about  $30,000. 

NEWARK,  DEL. — Two  proposals  are 
being  considered  by  the  Town  Council  for 
increasing  the  electrical  service,  one  sub- 
mitted by  the  Wilmington  &  Philadelphia 
Traction  Company  and  one  by  the  Con- 
tinental Fibre  Company. 

BALTIMORE,  MD. — The  Baltimore  Car 
&  Foundry  Company  is  planning  to  install 
a  power  plant  at  its  new  car  and  structural 
steel  works  now  under  construction  at  Cur- 
tis Bay. 

BALTIMORE,  MD— The  Carnegie  Steel 
Company,  Bush  and  Wicomico  Streets,  con- 
templates the  erection  of  a  power  house, 
42  ft.  by  62  ft.,  at  Gunpowder  and  Severn 
Streets,  to  cost  about  $5,000. 

BALTIMORE.  MO.— The  property  of  the 
Mineral  Products  Company  of  Wilmington, 
Del.,  has  been  acquired  by  the  Taber- 
Davidson  Company,  manufacturer  of  fiber, 
which  will  establish  a  plant,  to  be  equipped 
with  motor-driven  machinery.  Harry  B. 
Taber  is  president. 

GRANTSVILLE.  MD.— The  town  of 
Orantsville  has  entered  into  a  contract  with 
the  Boynton  (Pa.)  Electric  Company  for 
lighting  the  streets  of  the  town. 

HAVRE  DE  GRACE,  MD.— Plans  have 
been  prepared  for  the  construction  of  a 
metal  tie  plant  for  the  Maryland  Metal 
Cross  Tie  Company.  Two  buildings  will  be 
erected,  one  600  ft.  by  70  ft.,  the  other 
350  ft.  by  60  ft.,  equipped  with  open-hearth 
furnaces,  molding  machines,  conveyors, 
electric    cranes,    etc.      Thornton    W.    Price, 
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North  Central  States 

DETROIT,  MK'll— The  Ireland  &  Mat-, 
thews  Manufacturing  Company  of  Detroit 
manufacturer  of  stove  trimmings,  automo- 
bile supplies,  etc.,  is  building  a  plant  on  a 
site  bounded  by  Beard,  Chatfield  and 
Avenues  and  the  Michigan  Central  Railroad, 
at  a  cost  of  about  $500,000.  A  power  plant, 
•U  ft.  by  178  ft.,  is  included  among  the 
buildings. 

DETROIT,  MICH. — The  Council  commit- 
tee has  recommended  for  approval  the  fol- 
lowing items  submitted  by  the  Public  Light- 
ing Commission  :  A  new  lighting  system  on 
West  Fort  Street,  to  cost  $45,304  ;  Mack 
Avenue,  $10,620;  John  Street,  $88,044; 
Kercheval  Avenue,  $86,000  ;  Junction  Ave- 
nue, $54,000  ;  Hamilton  Boulevard,  $45,000  ; 
Lodge  Avenue,  $6,800 ;  a  new  substation 
near  Woodmere,  with  equipment  and  con- 
duits, $48,354,  and  new  alley  lamps,  $15,000. 

DETROIT,  MICH. — Franchises  have  been 
granted  to  the  Detroit  Edison  Company  In 
most  of  the  townships  in  St.  Clair  County, 
among  them  Port  Huron,  Kimball,  St.  Clair, 
Casco  and  Columbus.  Similar  franchises 
will  probably  be  voted  this  spring  by  Riley, 
Wales  and  Berlin  Townships.  The  com- 
pany contemplates  the  construction  of  a 
power  plant  on  Bunce  Creek,  near  Marys- 
ville,  St.  Clair  County,  and  the  erection 
of  a  substation  at  South  Park,  Port  Huron, 
this   year. 

LAPEER,  MICH. — The  Lapeer  Gas-Elec- 
tric Company  contemplates  the  construction 
of  a  coal-conveying  and  storage  system.  C. 
D.  Hulbert  is  general  superintendent. 

MONROE,  MICH. — The  city  of  Monroe 
has  decided  to  accept  the  proposal  of  the 
Detroit  Edison  Company  to  supply  energy 
here. 

ASHLEY,  OHIO. — The  Ashley  Electric 
Light  &  Power  Company,  recently  organ- 
ized with  a  capital  stock  of  $10,000,  pro- 
poses to  construct  and  operate  an  electric- 
light  plant  in  Ashley.  C.  F.  Sperry,  J.  B 
Johnston   and   others   are   interested. 

CANTON,  OHIO. — The  Sunnyside  Elec- 
tric Company  has  completed  the  erection  of 
a  55-mile  transmission  line  from  Wheeling. 
W.  Va..  to  Canton,  Ohio,  and  is  now  build- 
ing a  60,000-kw.  substation  in  Canton.  F. 
A.  Pearson  is  superintendent  of  construc- 
tion. 

CINCINNATI,  OHIO. — A  committee,  con- 
sisting of  I.  I.  Stein,  John  Steinmueller  and 
J.  B.  Scheve,  has  been  appointed  by  the 
Findlay  Market  Association  to  secure  a 
complete  lighting  system  for  the  new  Find- 
lay   Market  and  surroundings. 

CINCINNATI,  OHIO. — Plans  have  been 
completed  by  the  city  electrician  for  the 
proposed  ornamental  lighting  system  for 
the  central  part  of  the  city.  The  proposed 
system  will  be  installed  with  the  co-opera- 
tion of  the  Retail  Stores  Association  of  the 
Chamber  of  Commerce  and  the  United  Bou- 
levard Lighting  Committee. 

CLEVELAND,  OHIO.  —  The  Supreme 
Court  at  Columbus  has  handed  down  a  de- 
cision upholding  the  validity  of  four  bond 
issues,  amounting  to  $2,300,000,  of  which 
$7  00,000  is  for  the  addition  to  the  municipal 
electric-light  plant. 

CUYAHOGA  FALLS,  OHIO.— Plans  are 
being  prepared  by  the  Marathon  Tire  & 
Rubber  Company  for  a  power  house  to  be 
erected  in  the  rear  of  its  factory  this  sum- 
mer.    The  proposed  plant  will  have  an  out- 
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put  of  5000  kw.  The  companj  is  also  plan- 
ning' to  build  a  dam  and  install  ;i  lou-iip. 
hydraulic   plant. 

DAYTON,  OHIO.— The  Dayton  Power  & 
Light  Company  has  been  granted  a  fran- 
chise to  erect  electric  transmission  lines  oft 
the  Troy  Pike  to  supply  electricity  for  light- 
ing purposes. 

DAYTON,  OHIO.— The  Lindner  Brothers 
Sanitary  Milk  Company  has  decided  I" 
purchase  a  site  adjoining  its  property  on 
723  East  May  Street,  on  which  it  proposes 
to  erect  a  power  house.  The  total  eost  of 
power   plant   is   estimated   at   $15,000. 

LORAIN,  OHIO. — The  Lorain  County 
Electric  Company,  it  is  reported,  will  soon 
begin  work  on  the  reconstruction  of  the 
local  distribution  system.  Plans  have  been 
prepared  for  erecting  iron  posts  in  the  busi- 
ness district  and  removing  all  serv.ee  lines 
from  Broadway. 

MARIETTA,  OHIO— Bids,   it  is  reported, 
will    soon    be    asked    for    a    new    boiler    and 
other  equipment  for  the  municipal  electric 
light  plant. 

MOUNT  GILEAD,  OHIO.— Preliminary 
work  has  commenced  on  the  reconstruction 
of  the  plant  of  the  Hydraulic  Press  Manu- 
facturing Company,  which  was  destroyed 
by  fire.  The  plans  provide  for  the  ere,  lion 
of  a  new  machine  shop,  100  ft.  by  200  ft., 
equipped  with  large  traveling  cranes,  a 
power  plant,  42  ft.  by  60  ft.,  stock  room, 
50  ft.  by  60  ft.,  and  a  large  forge  shop. 
E.   B.  McMillan  is  general  manager. 

TROY.  OHIO.— The  City  Council  has 
voted  to  authorize  $30,000  in  bonds  for  the 
purchase  of  an  additional  engine,  boilers 
and  other  equipment  for  the  municipal 
electric-light  plant. 

AUBURN,  KY.— The  local  ice  manufac- 
turing plant,  owned  by  R.  W.  Wilson,  was 
recently  destroyed  by  fire,  causing  a  loss 
of  about  $10,000. 

HOPKINSVILLE,  KY.— The  city  of 
Hopkinsville  contemplates  the  installation 
of  an  ornamental  street-lighting  system, 
consisting  of  80  single  lamp  standards. 
Plans  and  specifications  may  be  secured 
upon  application  to  Prank  H.  Bassett,  com- 
missioner of  public  lighting. 

ALLENDALE,  ILL. — A  company  has 
been  organized  to  construct  and  operate 
an  electric-light  plant  in  Allendale.  The 
company  is  capitalized  at  $8,000.  Elijah 
Greathouse  and  Ethel  Campbell  are  among 
the    incorporators. 

GIBSON  CITY,  ILL.— The  City  Council 
has  decided  to  compromise  with  the  Central 
Illinois  Utilities  Company  and  the  proj  el 
of  installing  a  municipal  electric  plant  will 
be  abandoned.  The  company  agrees  to  a 
general  reduction  of  rates  and  will  also 
erect  a  steam  plant  in  Gibson  City  to  pro- 
vide for  local  needs. 

TOULON,  ILL. — The  property  of  the  Tou- 
lon Light  &  Power  Company  has  been  pur- 
chased by  the  Stark  County  Power  Com- 
pany of  Wyoming.  A  transmission  line  to 
connect  the  two  plants  will  be  erected  by 
"the  Stark  County  Power  Company. 

MILWAUKEE,  WIS. — Work  will  begin 
during  the  coming  summer  on  the  construc- 
tion of  the  new  steam  electric  generating 
plant  of  the  Milwaukee  Electric  Railway 
&  Light  Company,  to  be  located  on  the 
shore  of  Lake  Michigan,  just  south  of 
St.  Francis,  a  suburb  of  Milwaukee.  The 
initial  installation  will  provide  for  a  gener- 
ating capacity  of  65,000  hp.  The  plans  pro- 
ide  for  an  ultimate  output  of  200.000  kw. 
'  NEENAH,  WIS.— The  Wisconsin  Trac- 
tion, Light,  Heat  &  Traction  Company  has 
awarded  a  contract  to  the  Blake  Construc- 
tion Company  of  Appleton  for  the  construc- 
tion of  a  substation  at  Neenah. 

ROTHSCHILD,  WIS.— Bids  are  being 
asked  by  Vaughn  &  Meyer,  Majestic  Build- 
ing, Milwaukee,  consulting  engineers,  for 
a  turbine-driven  centrifugal  feed  pump,  one 
3000-hp.  feed-water  heater  and  water-meter 
unit,  for  the  new  power  plant  of  the  Mara- 
thon Taper  Mills  Company  to  be  erected  at 
Rothschild. 

SHEBOYGAN,  WIS.— Bonds  to  the  amount 
of  $998,000  have  been  authorized  by  the 
Eastern  Wisconsin  Electric  Company  of 
Sheboygan,  of  which  a  large  portion  of  the 
proceeds  will  be  used  for  the  construction 
of  a  steam  power  plant  at  Sheboygan,  to 
develop  from  5000  to  6000  hp.,  and  (he  erec- 
tion of  an  electric  transmission  line  from 
Oshkosh  to  Fond  du  Lac.  The  company 
recently  took  over  the  Wisconsin  Traction 
Company  of  Oshkosh,  the  Eastern  Wiscon- 
sin Railway  &  Light  Company  of  Fond  du 
Lac  and  the  Sheboygan  Electric  Company. 
STEVENS  POINT,  WIS. — Plans  hive 
been  submitted  by  the  Jackson  Milling 
Company  for  the  erection  of  a  new  hydro- 
electric plant.  The  company,  it  is  reported, 
proposes  to  transmit  electricity  to  its  paper 
mill  in   Biron,  Wis. 

ANOKA.  MINN. — Plans  are  being  pre- 
pared by  the  Federal  Cartridge  Company  for 


the  erection  of  a  machine  shop  and  a 
power  house,  to  cost  about  $00,01)0.  P.  ti. 
Seidell,  1913  Dupont  Street,  Minneapolis,  is 
president. 

CAN  BY,  MINN. — The  Citizens'  Light, 
Ileal  &  Power  Company  has  been  granted 
a  franchise  to  erect  a  transmission  line  to 
i  [endricks. 

FARIBAULT,  MINN. — The  City  Council 
has  instructed  the  city  engineer  to  prepare 
estimates  of  the  cost  of  the  installation  of  a 
municipal   electric-light   plant. 

BAKE  PARK,  MINN. —  The  municipal 
electric-light  plant  is  being  remodeled,  the 
motive  power  being  changed  from  oil  to 
steam  and  the  system  from  direct  to  alter- 
nating current.  Improvements  will  be 
completed  about  Aug.  1,  1917.  Jame3 
Thompson  is  manager. 

VIRGINIA,  MINN. — The  Great  Northern 
Power  Company  has  been  awarded  a  con- 
li  act  to  supply  energy  to  the  Dun  woody 
Mine,  near  Ohisholm.  Work  will  soon  start 
on  the  erection  of  an  electric  transmission 
line  from  Thomson  to  Hibbing.  Thi 
plan!    of   the   company    is    being    enlarged. 

WATERTOWN,  MINN.  —  The  Crescent 
Electric  Company  has  recently  completed 
a  transmission  line  from  Watertown  to 
Mayer,  a  distance  of  7  miles,  and  from 
Mayer  to  New  Germany,  3%  miles,  and  a 
distribution  system  in  New  Germany.  In 
the  latter  place  the  company  purchased  the 
old  direct  current  plant  and  remodeled  it 
for  alternating  current.  Guy  E.  Halgren  is 
president. 

MOUNT  AYR,  IOWA. — The  Mount  Ayr 
Light  &  Power  Company  is  contemplating 
extending  its  electric  transmission  lines 
to  the  towns  of  Maloy  and  Benton. 

PISGAH,  IOWA. — Bonds  to  the  amount 
of  $14,000  have  been  voted  for  improvements 
to  the  electric-light  plant  and  water-works 
system. 

KANSAS  CITY,  MO. — Extensions  and  im- 
provements are  contemplated  by  the  Kansas 
City  Home  Telephone  Company,  including 
the  installation  of  additional  switchboard 
equipment  at  the  main  telephone  exchange 
and  cable  and  equipment  for  extensions. 

BRADLEY,  S.  D. — The  Dakota  Northern 
Power  Company,  with  headquarters  in 
Bradley,  has  recently  turned  current  on  a 
24-mile  transmission  line,  which  supplies 
electricity  in  the  towns  of  Lily,  Butler  and 
Bristol.  The  company  has  also  purchased 
the  plants  in  the  towns  of  Henry  and 
Raymond  and  will  erect  a  transmission  li^e 
to  supply  energy  in  those  towns.  E.  H. 
Lewis    is    manager. 

GFTTYSBURG,  S.  D. — A  proposal  to 
establish  an  electric-l'ght  and  power  ptr.nt 
in  Gettysburg  is  reported  to  have  been 
submitted  to  the  Council  by  Hugh  Triplett, 
consulting  engineer,  of  Aberdeen. 

WATERTOWN,  S.  D.  —  Contracts  have 
been  placed  by  the  Watertown  Light  & 
Power  Company  for  a  600-kw.  General  E'ec- 
tric  steam  turbine  with  Wheeler  Con- 
denser &  *Engineering  Company  surface 
condenser,  to  be  delivered  July  1,  1917.  C 
H.  Bell  is  superintendent. 

COLUMBUS,  NEB.— At  an  election  held 
recently  the  proposal  to  grant  the  Columbus 
Light,  Heat  &  Power  Company  a  new  fran- 
chise  for  lighting  the   city   was   carried. 

NORFOLK,  NEB. — The  Nebraska  Gas  & 
Electric  Company  contemplates  the  erec- 
tion of  an  electric  transmission  Tne  from 
Norfolk  to  Hadar,  a  distance  of  5%  miles. 
The  installation  of  a  75-kw.  and  a  100-hp. 
steam  turbine  in  the  near  future  is  also  un- 
d  r  consideration.  R.  L.  Ponsler  is  local 
manager. 

RANDOLPH,  NEB. — Plans  are  being 
considered  by  the  City  Council  for  the  in- 
stallation of  a  new  120-hp.  oil  engine  and 
an  S"-kw.  generator  in  the  municipal  elec- 
tric-light plant. 

STANTON,  NEB. — Plans  are  being  con- 
sidered to  extend  the  service  of  the  mu- 
nicipal electric  plant  into  the  farming  dis- 
trict, which  will  require  the  erection  of 
about  13  miles  of  transmission  lines.  Under 
the  present  arrangement  the  farmers  will 
build  the  line  to  the  city  limits. 

ABTLENE.  KAN. — The  installation  of  an 
ornamental  lighting  system  in  the  Matteson 
addition    is   under   cons'deration. 

ARMSTRONG.  KANSAS  CITY,  KAN. — 
The  Union  Pacific  Railway  Company  has 
awarded  the  George  A.  Fuller  Construction 
Company,  Dwight  Building,  Kansas  City, 
the  general  contract  for  construction  of 
roundhouse,  power  house,  coaling  station 
and  turntable  pit.  The  total  cost  of  the 
work   is   estimated   at    $200,000. 

CAWKER  CITY,  KAN. — The  installation 
of  an  ornamental  lighting  system  in 
Cawker  City  is  under  consideration. 

CLAY  CENTER,  KAN.— Work  has  begun 
on  the  construction  of  a  cold  storage  and 
poultry  establishment  for  the  Clay  County 
Produce  Company  on  Sixth  Street.  The- 
main    building  will    be    75   ft.    bv   200   ft.;    the 


power  ft.,    will    be   con- 

Ad.  i    the    main    building    by   an   over- 
lead  .  i  eel   track. 

LAWRENCE,       KAN.      Preparations       are 
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to  enlargi 
which  it  has  acquired  al  Greenwood,  Mans- 
field,   Huntington  and    Hartford,   Ark.     The 
my   is   reported    to   be    In    the    market 
for     eleel  neral  ing     machinery     and 

luipment,   to  cosl    J75.000. 

PAJLCO,  ka.\.     The  in  tallation  of  a  mu- 
tric-light    plant    in    Palco    is    re- 
port     be  under  i  onsideration. 

\  M.I.KY  FALLS,  KAN.  The  local  elec- 
tric-light plant  is  reported  to  have  been 
purchased   by   Mexlej    &  Company. 

WELLSVILLE,  KAN.  -The  Wellsvllle 
Electric  Light  &  Power  Company  is  install- 
ing a  Snow  crud  :  oil  <  '  about  120 
hp.  and  a  100-kva.  Westinghouse  three- 
phas  s,  60-cycle  g  nerator  as  a  second  unit 
for  n     power  house.     C.   A.  Smith  is  owner. 

WICHITA,  KAN.— Contracts  have  been 
placed  by  the  Kansas  Gas  &  Electric  Com- 
pany for  material  lor  the  erection  of  about 
50  miles  of  66,000-volt  transm  ssion  line 
and  50  miles  of  22,000-VOlt  transmission 
line,  and  also  for  equipment  for  increasing 
the  output  of  its  plant  by   15,000  kw. 


Southern  States 

KELFORP,  N.  C— The  installation  of  an 
electric-lighting  plant  in  Keltord  is  under 
consideration.  J.  E.  Tyler  and  associates 
are   interested. 

CHARLESTON,  S.  C— At  an  election  held 
March  3  the  proposal  to  purchase  the  prop- 
erty of  the  Charleston  Light  &  Water  Com- 
pany, for  $1,360,000,  was  carried.  An  addi- 
tional bond  issue  of  $140,000  was  also 
authorized  for  improvements  to  the  water- 
works system.  The  light  and  water  plant 
will  be  operated  by  a  board  of  three  com- 
missioners. 

ATHENS,  GA.— The  Athens  Railway  & 
Electric  Company  is  installing  a  2000-kw 
turbine. 

CLEVELAND,  GA.— The  Henderson  Mills 
and  a  150-acre  site,  it  is  reported,  have 
been  purchased  by  W.  10.  White  of  Jeffer- 
son. The  new  owner,  it  is  said,  contem- 
plates the  construction  of  a  dam  and  elec- 
tric   plant. 

CENTERVILLE,  TENN.— The  City  Coun- 
cil has  engaged  Frank  Wilcox,  consulting 
engineer,  St.  Louis,  Mo.,  to  make  surveys 
and  prepare  estimates  of  the  cost  of  in- 
stallation of  an  electric-light  plant  and 
water- works  system. 

JACKSON,  TENN. — The  Jackson  Railway 
&  Light  Company  has  awarded  the  contract 
lor  addition  to  its  power  house  to  E.  G. 
Parrish  of  Jackson. 

NEWPORT,  TENN. — Improvements  are  to 
be  made  to  the  power  plant  of  the  Newport 
Mill  Company.  A  new  power  house  will  be 
erected,  repa'irs  made  to  the  dam.  and  new 
equipment  installed.  A  24-hour  service  will 
also  be  established. 

MARION,  ALA. — The  electric  plant  of  the 
Marion  Electric  Company  was  recently  de- 
stroyed bv  fire,  causing  a  loss  of  about 
$10,000.  The  plant,  it  is  understood,  will 
be  rebuilt. 

BRADFORD,  ARK.— The  construction  of 
an  elect  ric-light  system  in  the  business 
section  is  reported  to  be  under  considera- 
tion by  Messrs.  Campbell  and  Prescott. 

LITTLE  ROCK,  ARK.— J.  W.  Bleidt, 
superintendent  of  the  municipal  electric 
light  plant,  has  recommended  to  the  City 
Council  the  purchase  of  a  500-hp.  boiler  for 
the  municipal  electric-light  plant  at  once. 
OZARK,  ARK. — The  local  electric-l'ght 
plant,  owned  by  Bill  &  Dupriest,  has  been 
sold  to  the  Citizens'  Service  Company  of 
Davenport,   Iowa,  for   $20,000. 

MONROE.  LA. — At  an  election  held  re- 
cently the  proposal  to  issue  $612,000  in 
bonds  for  improvements  to  the  water  and 
light  plants,'  construction  of  a  filtration 
plant,    sewer   system,   etc.,   was   carried. 

RAYNE,  LA— Bids  will  be  received  by 
the  city  of  Rayne  until  April  23  for  fur- 
nishing and  installing  machinery  at  the 
municipal  electric-light  and  water-works 
plant.  Plans  and  specifications  can  be  ob- 
tained at  the  office  of  Harold  Raymond, 
consulting  engineer.  Interstate  Bank  Build- 
ing, New  Orleans,  La.,  or  from  O.  P.  Bonin. 
Mayor.    Rayne. 

CLAREMORE,  OKLA.— The  Claremore 
Commercial  Club,  it  is  reported,  is  consider- 
ing the  construction  of  an  electric  railway 
from  Skiatook  to  Pryor,  via  Collinsville  and 
Claremore,   about  40  miles  in  length. 

FREDERICK,       OKLA.— Bonds       to      the 

amount   of  $35,000  have   1 n    voted    for  the 

purchase  of  the  local  electric-light  plant  and 
Improvements   to   same. 
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COLLEGE  STATION,  TEX.— The  general 
contract  for  the  construction  of  a  power 
plant  at  the  Agricultural  and  Mechanical 
College  lias  been  awarded  t<>  the  Qllsonite 
Construction  Company  of  I  "alias,  at  $57,100 
The  appropriation  ior  the  power  plant  was 
$67,000. 

KAUFMAN,  TEX.— The  Tezaa  Power 
&  Light  Companj  of  Dallas  lias  purchased 
tin'  local  plant  ami  has  baen  granted  a 
franchise  by  the  city.  The  present  power 
plant  will  be  dismantled  and  electrical  serv- 
ice suppl  I'd  from  a  transmission  line  from 
Trinity   Heights  and  Jenkins. 

PRAIRIE  VIEW.  TEX.— The  contract 
for  wiring,  and  lighting,  Including  the 
auditorium,  veterinary  science  building  and 
household    aits    building    at    Prairie    View, 

has  been  awarded  to  A.  T.  Vlck  of  Hous- 
ton, at   $6,904. 

s\\  BENITO,  TEX.— The  Santa  Helena 
Improvement  Company  is  contemplating  the 
construction  of  a  system  of  canals  and 
ditches  for  irrigating  about  16,000  acres  of 
land  at  San  Lenito,  and  the  installation  of 
an  irrigation  pumping  plant  on  the  Rio 
Grande  River.  The  cost  of  the  project  is 
estimated  at  about  $500,000. 

SAX  DIEGO,  TEX.— The  Board  of 
Water  Engineers  has  granted  the  San 
Angelo  Water,  Light  &  Power  Company 
authority  to  construct  a  dam  across  the 
Concho  River  to  impound  the  storm  and 
flood  waters  of  that  stream  in  sufficient 
quantity  to  supply  the  city  of  San  Angelo 
with  water  for  municipal  and  domestic  pur- 
poses. 

WELLINGTON,  TEX.— The  plant  of  the 
Wellington  Power  &  Light  Company  was 
recently  destroyed  by  fire.  A  new  plant, 
to  cost  about  $15,000,  will  be  built. 

WICHITA  FALLS,  TEX.— The  City  Coun- 
cil is  considering  plans  for  the  installation 
of  an  ornamental  street-lighting  system. 


Pacific  and  Mountain  States 

ARLINGTON.  WASH.— The  Washington 
Coast  Utilities  Company  is  planning  to  re- 
build the  transmission  line  between  the 
power  plant  on  Jim  Creek  and  Arlington 
this  spring ;  improvements  are  also  contem- 
plated at  the  local  plant  and  substat  on  and 
also  the  installation  of  considerable  new 
electrical  equipment.  The  company  has 
closed  a  contract  with  the  Stone  &  Webster 
interests  for  extra  power  that  it  mav  need. 
The  Stone  &  Webster  system  will  be  "tapped 
at  Fir  by  a  transmission  line  extending  east 
from   Stanwood,   via   Cedarhome. 

BELLINGHAM.  WASH— The  Board  of 
Education  is  considering  the  installation  of 
an  electric-light  and  power  plant  in  the 
Whatcom    High   School. 

COLVILLE,  WASH.— Notice  of  location 
of  water  rights  of  20,000  cu.  ft.  of  water  for 
Bite  for  a  hydroelectric  power  plant  has 
been  filed  by  the  Big  Bend  Transit  Com- 
pany of  Coville. 

PALOUSE.  WASH.— The  City  Council 
has  granted  the  Washington  Water  Power 
Company  a  new  25-year  franchise  to  supply 
electricity  in  Palouse,  under  the  terms  of 
which  the  company  is  to  rebuild  the  entire 
system. 

SEATTLE.  WASH.— Plans  have  been 
completed  by  the  Pacific  Construction  & 
Engineering  Company  for  construction  of 
a  forge  shop,  power  house  and  office  build- 
ing,  to  cost  about  $20,000. 

SEATTLE,  WASH. — Bids  will  be  re- 
ceived by  C.  E.  Dole,  purchasing  agent, 
Alaska  Engineering  Comm  ssion.  Bell 
Street  Dock,  Seattle,  until  April  17  for  fur- 
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KLAMATH  FALLS,  ORE.— The  Keno 
Power  Company  of  Kent  haa  filed  a  peti- 
tion asking  that  an  ordinance  granting  ilia 
company   a    &u-year   franchise    In    Klamath 

Falls    be    BUbmitted    to    the    voters. 

KLAMATH  FALLS,  OLE.— The  City 
Council  haa  passed  an  ordinance  authoriz- 
ing the  sale  oi  $JUO,000  in  warrants,  to  pro- 
vide funds  for  the  construction  oi  the 
Klamath  l-alls  Railroad  to  Dairy,  25  miles 
distant. 

KLAMATH  FALLS,  ORE.— As  soon  as 
weather  conditions  will  permit  the  Cali- 
fornia-Oregon lower  Company  will  begin 
work  on  the  completion  of  its  large  dam 
and  power  plant  across  the  State  line  at 
Copco.  The  new  dam  is  being  erected 
across  Ward's  Canyon  of  the  Klamath 
River;  it  will  be  400  ft.  long  and  1!  0  ft. 
wide.  Water  will  be  carried  from  the  top 
of  the  dam  to  the  power  house  in  four  steel 
pipes,  12  ft.  in  diameter,  and  will  be 
capable  of  developing  50,000  hp.  Trans- 
mission lines  from  the  power  house  will 
be  erected  toward  Klamath  Falls,  Weed, 
Yreka  and  Medford  . 

PORTLAND,  ORE.— The  City  Council  has 
decided  to  submit  to  the  voters  the  pro- 
posal to  issue  $1,777,000  in  bonds  for  the 
installation  of  a  municipal  electric  plant 
at  the  city  election  to  be  held  in  June. 

EXETER,  CAL. — Preliminary  surveys  are 
being  made  by  the  Visalia  Railroad  Com- 
pany for  further  extensions  of  its  railway 
into  the  foothills  east  of  Porterville,  to  con- 
nect with  the  Porterville  Northeastern 
Railroad   at   Adobe   station. 

LOS  ANGELES,  CAL. — Electric-lighting 
fixtures  and  a  telephone  switchboard  are 
provided  for  in  an  appropriation  of  $51,500 
made  by  the  Board  of  Education  for  im- 
provements and  equipment  for  the  Los 
Angeles  High   School. 

LOS  ANGELES,  CAL.— The  City  Council 
has  instructed  the  city  attorney,  city  engi- 
neer and  city  electrician  to  prepare  an 
ordinance  providing  for  the  installation  of  a 
lighting  system  on  Lanewood  Avenue,  be- 
tween Orange  and  La  Brea  avenues. 

OROVILLE,  CAL.— The  United  States 
Exploration  Company  contemplates  the 
erection  of  a  large  mill  and  power  plant  at 
its  mine  in  Granite  Basin  in  the  near 
future. 

SALINAS,  CAL. — The  cost  of  a  distrib- 
uting system  for  lighting  the  city  and  the 
erection  of  a  small  substation  is  estimated 
at   $12,868. 

SAN  BERNARDINO,  CAL. — Application 
has  been  filed  with  the  State  Railroad  Com- 
mission by  Damon  Cooley  of  San  Bernor- 
dino  and  V.  K.  McMains  of  Los  Angeles 
for  permission  to  build  a  power  plant  and 
d  stribution  system  to  supply  electricity 
during  the  summer  season  to  the  hotel  at 
Pine  Knot  and  Knight's  Camp  and  to  ap- 
proximately 200  cabins  about  the  lake.  It 
is  proposed  to  install  a  50-kw.  generator 
and  a  25-hp.  oil  engine.  The  cost  of  the 
system  is  estimated  at  $8,000. 

WASCO,  CAL. — At  an  election  held  re- 
cently the  proposal  to  install  an  electric- 
lighting  system  in  Wasco  was  carried. 

WEAVERVILLE,  CAL.— The  Railroad 
Commission  has  authorized  the  Northern 
California  Power  Company  of  San  Francisco 
to  extend  its  electric  transmission  lines  in 
Trinity  County  from  the  Lappin  Mine 
through  Lewiston  to  Weaverville  and  to  sell 
electricity  in  all  parts  of  the  county  with 
the  exception  of  certain  portions  of 
Weaverville. 

SALT  LAKE  CITY,  UTAH. — The  Utah 
Power  &  Light  Company  is  planning  to 
rebuild  its  electric  transmission  line  from 
the  substation  west  of  the  city  to  the  Jor- 
dan Narrows  to  enable  the  company  to 
give  the  cities  and  towns  south  of  this  city 
better  electrical  service. 

CLARKDALE.      ARIZ. — Permission      has 
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i;i  'i  TE.  MONT.-  The  Butte  Electric 
Railway  Company  is  contemplating  the  con- 
st ruction  '.i  two  aubstatlo  i00  kw. 
and  i  in-  <.i  j  ■  -  -  r   1500  lew    capacity. 

DENTON,    MONT.      Appll 
made    to    t  he    town    of    I  >  mton    by    M 
O'Nell    A    Saundera    of    <;i 
fra  in  in  Be    to    install    aod    operate    a  a 
trie-light  plant  here. 

■  i  ..vis,  N.  m.  Lids  will  be  received  at 
the   office   ol    the   City  -  lovis,   until 

April  is,  for  furnishing  material  and  equip- 
ment for  electric-light  planl  and  water- 
works system,  i  [da  to  b  Bub- 
mitted  as  follows:  (i;  For  one  240-kva. 
generator,  three  40-hp.  motors,  one  20-hp. 
w  tchboard  and  equipment;  (2)  one 
unillow  engine  for  a  240-kva.  gem  I 
( ::  i  four  centrifugal  pumps;  (4)  one 
500-hp.  heater;  (5)  cast-iron  pipe  and 
spiial  eastings;  (6)  hydrants  and  valves. 
Specifications  are  on  file  in  the  office  of 
the  City  Clerk,  Clovis,  and  in  the  office 
of  Burns  &  McDonnell,  Inter-State  Build- 
ing,   Kansas   City,   Mo. 

GALLUP,  N.  M. — The  Board  of  Trus- 
tees has  granted  George  A.  Keepers  a 
franchise  to  supply  electricity  for  lamps, 
heaters  and  motors  in  Gallup  for  a  period 
of  25  years.  Mr.  Keepers,  it  is  understood, 
w,ll  erect  a  power  plant. 


Canada 

ENDERBY,  B.  C. — The  construction  of 
an  electric-light  plant  is  under  considera- 
tion by  the  Town  Council. 

CARMAN,  MAN.— The  installation  of  a 
100-hp.  boiler  in  the  municipal  electric- 
light  plant  is  under  consideration. 

AYLMER,  ONT—  The  Town  Council  is 
considering  submitting  the  proposal  to  in- 
stall a  hydroelectric  system  in  Aylmer  to 
the  voters. 

ST.  CATHARINES,  ONT. — The  Hydro- 
Electric  Commission  of  St.  Catharines  has 
decided  to  erect  a  new  electric  transmission 
line  from  Niagara  Falls  to  this  city. 

SPRINGBANK,  ONT.— Plans  are  being 
considered  by  the  Utilities  Commission  for 
a  power  development,  to  cost  about  $20,000. 
It  is  proposed  to  rearrange  the  pumping 
station  and  install  additional  equipment 
to  develop  about  1500  hp.  E.  V.  Buchanan, 
City  Hall,  London,  is  manager  for  the  com- 
mission. 

SUDBURY,  ONT.— The  development  of 
the  water  power  at  the  falls  on  the  French 
River  in  order  to  supply  power  vo  the 
lJritish-American  Nickel  Refinery  will  prob- 
ably be  undertaken  at  an  early  date.  The 
work  will  probably  be  done  under  the 
direction  of  the  Ontario  Hydro-Electric 
Commission  or  by  private  enterprise. 

TORONTO,  ONT. — Work  calling  for  a 
total  expenditure  of  $6,928,790  is  contem- 
plated by  the  Hydro-Electric  Power  Com- 
mission of  Ontario  for  the  fiscal  year  ending 
Oct.  31,  1917,  including  Niagara  power  de- 
velopment, $1,000,000  ;  Niagara  system  steel 
tower  lines.  $985,000  ;  Niagara  transformer 
stations,  $2,364,791  ;  Niagara  distributing 
stations  and  low-tension  transmission  lines, 
$344,495  ;  Severn  system  extensions,  $121,- 
238  ;  St.  Lawrence  system  extensions,  $52,- 
880:  Eugenia  system  extensions,  $217,897; 
Port  Arthur  systems  extensions.  $6,185  ; 
Muskoka  system  extensio.,3,  $17,298  :  Cen- 
tral Ontario  system  extensions,  $1,695,000  ; 
miscellaneous  expenditures,  $112,000,  and 
office  building,  $12,000.  F.  A.  Gaby  is 
chief  engineer. 

DRUMMONDVILLE,  QUE. — The  South- 
ern Canada  Power  Company  of  Drummond- 
ville  has  acquired  the  property  of  the  Rich- 
mond (Que.)  County  Electric  Company  and 
the  Brome  Lake  Company  of  Waterloo, 
which  supplies  electricity  in  the  towns  of 
Waterloo,  Knowlton  and  Foster,  and  has 
a  small  developed  water  power  with  an 
ultimate  capacity  of  2000  hp.  This  water 
power  will  eventually  be  used  as  an  aux- 
iliary to  the  main  system.  The  town  of 
Richmond  will  be  connected  with  the  main 
transmission  line  of  the  company,  which 
extends  from  Drummondville  to  Sherbrooke. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa.  General 
meeting,  Detroit,  May  2-5. 

American  Institute  of  Consulting  En- 
OUNEERS.  Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
ginkkks.  Secretary,  P.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Annual  convention,  Hot 
Springs,  Va.,  June  26-29. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  of  Testing  Materials. 
Secretary-treasurer,  Edgar  Marburg,  Uni- 
versity of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Util- 
ity Operators.  Sacretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Annual  conven- 
tion  Pine  Bluff,  May  16-18. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  John  F.  Kelly, 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,  B.  C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Bldg.,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretarv,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  J.  C.  Staff,  578 
Jackson   St.,  Milwaukee,  Wis. 

Electrical  Dealers  and  Contractors' 
Association  of  Ontario.  Secretary,  E.  A. 
Drury,  45  Murray  St.,  Toronto,  Can. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Semi-annual 
meeting,  Hot  Springs,  Va.,  May  23-25. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago.  Meet- 
ing, Hot  Springs,  Va.,  June  11-14. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,   New  York. 
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Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary.  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Florida  Engineering  Society,  Secretary, 
J.  R.   Benton,  Gainesville,  Fla. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer,  Prof.   H.  V.   Bozell,   Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  State  Electric  Association. 
Secretary,  R.  H.  Abbott,  Petersburg,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation.' Secretary,  M.  L.  Blumenthal,  1*9 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
General  secretary,  G.  H.  Stickney,  4th  and 
Sussex  Sts.,  Harrison,  N.  J.  Sections  in 
New  York,  Philadelphia,  Pittsburgh,  Cleve- 
land, Chicago  and  Boston.  Annual  conven- 
tion,   Newark,   N.   J.,    September. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
lnd. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman. 
Indianapolis,  lnd. 

Industrial.  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  "9th  St., 
New  York. 

Institute  of  Radio  Engineers.  Secre- 
tary, Dav.d  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,   Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre.  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,  L.  E.  Caldwell,  Iowa  City,  Iowa. 
Annual  meeting,  Des  Moines,  May  25  and 
26. 

Jovian  Order.  Jupiter  (president), 
Henry  D.  Doherty,  New  York  City ;  Mer- 
curv  (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth  Ave.,  Topeka,  Kan. 

Kansas  Public  Service  Association. 
Secretary,   E.   A.   Wright,   Manhattan.   Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Otten- 
heimer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Zeigler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary. Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.,  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary, Fred  A.  Otto,  Albert  Lea,  Minn. 

Mississippi  Electric  Association.  Affili- 
ated with  the  N.  E.  L.  A.  Secretary- 
treasurer,  R.  H.   Smith,   Jackson,   Miss. 

Missouri  Association  of  Public  Util- 
ities. Secretary-treasurer,  F.  D.  Beardslee, 
Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
lnd. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.   Smith,  Concord,  Mass. 

National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,   33  West 


39th   St.,    New   York.      Annual   meeting  At- 
lantic City,  N.  J.,  May  29  to  June  1. 

National  ELECTRICAL  Contractors'  As- 
sociation of  the  United  States.  Secre- 
tary, H.  C.  Brown,  41  Marl  in  Building, 
Utica,  N.  Y.  Next  meeting,  New  Orleans, 
October,   1917. 

National  ELECTRICAL  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette  Bldg.,  Chicago,  111. 

National  Pirh  PROTECTION  Association. 
Secretary  of  electrical  committee.  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 
Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer. B.  E.  Egan,  Room  201, 
Union  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass. 

New  Mexico  Electrical  Association. 
Secrjtary-treasurer,  E.  A.  Thiele,  Roswell, 
N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Neilson,  120  Broad- 
way. New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.,  New 
York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, J.  F.  Farquhar,  Washington  Water 
Power  Company,   Spokane,  Wash. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Oho. 

Ohio  Society  of  Mechanical  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502   Dekum  Building,   Portland,   Ore. 

Pacific  Coast  Section,  N.  E.  L.  A.  Sec- 
retary, A.  H.  Halloran,  Rialto  Bldg.,  San 
Francisco,   Cal. 

Pennsylvania  Electric  Association. 
(State  Section  N.  E.  L.  A.  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg,  Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Radio  Club  of  America.  Secretary, 
David  S.  Brown,  206  West  86th  St.,  New 
York. 

Rocky  Mountain  Association  of  Mu- 
nicipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29  West  39th  St..  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau.  S.  D. 

Southeastern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,  Fla. 

Southern  California  Electrical  Con- 
tractors &  Dealers'  Association.  Secre- 
tary, H.  C.  Bower,  602  Metropolitan  Bldg., 
Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary.  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex.  Annual 
convention,  Dallas,  April  26-28. 

Southwestern  Society  of  Engineers. 
Secretary,  Prof.  A.  F.  Barnes,  State  College, 
N.  M. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Dallas,  Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia, S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer,  C.    H.   West,    Rutland,   Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,   Milwaukee,   Wis. 
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of  telephone  exchanges. 

RlNO   OR    BAND   i  OB    I'si     in    I'ii.k- 
Drivino  ;   Henrj    lllback,   Kasl  Orange,  N 
J       App    Bled   Aug.    1-.    mil;,     [mprove- 
menti 
1,220,2  bci  ric    Hi  >  ii  r  .    Eliot    Keen, 

Brooklyn,  N.   v      App.  filed  February   28, 
1916      Portable 

1,220,238         QUADRUPLES!     Telegraphy;     Isi 

dor  Kltsee,   Philadelphia,   Pa.     App.  filed 
Dec.  SO,   IS  1 6      Submarine  cables. 

ricaj  Regulator;  Prank 
\v  Merrill,  c  hlcago,  m.  App.  Bled  Dec. 
6.  1013  Fur  automatically  maintaining 
constant,     substantially,     the     voltage     or 

amperage,  or  both,  of  an  electric  current 
1,220,260  Sectional  Reinforcing  Elec- 
TROP latino  Machine;  George  O.  Morri- 
son and  Wilfred  Thompson,  Toronto,  On- 
tario. Canada  App.  Bled  June  -.  1916. 
Continuous  automatic  machine  for  rein- 
forcing  the  electroplating  oi   the  sections 

BUbjed     to     wear    on     the     back    pieces    of 
tabic   silver,    etc. 

1,220  262.  Watbr-Elbctrolyzing  Appa- 
ratus ;  Rudolph  J.  J.  Mueller  and  Erroll 
G,  Rowlands,  Sheboygan,  Wis.  App.  filed 
Jan  17.  1917.  Improved  construction  of 
the  tank  and  diaphragm  frame. 

1,220,277.  Current  Generator  and  Spark 
Distributor;  David  B,  Ross,  Lafayette, 
Ind.  App.  filed  Jan.  25,  1916.  To  pro- 
duce the  necessary  current  for  the  charge- 
igniting  sparks,  at  the  proper  cyclic  time, 
in  the  operation  of  internal  combustion 
engines. 

1.220.2S0.  Audible  Signaling  Device  ;  John 
R.  Simpson,  Troy,  Ohio.  App.  filed  April 
8,  1914.  Operating  means  for  changing 
the  tone  whereby  at  least  two  distinct 
sounds  of  different  intensity  are  produced 
by    the   same   apparatus. 

1.220.326.  Connecting  Device;  Arthur  H. 
Kargo.  Wilmington,  Del.  App.  filed  April 
10,    1914.      Improvements. 

1.220,333.  Insulator  Clamp;  Edwin  G. 
Hatch,  Hoboken,  N.  J.  App.  filed  May  19. 
1916.  Applicable  to  insulators  carrying 
high-tension  line  wires  or  heavy  wires. 

1.220,342.  Closing  Device  for  Electric 
Circuits;  William  A.  Kilmer,  De  Kalb, 
111.  App.  filed  Jan.  2,  1914.  Relates  to 
fence-fabric-making  mach.nei  y, 

t. 220. 370.  Constant-Voltage  Ststem  ; 
Thomas  Spencer,  Philadelphia,  Pa.  App. 
Bled  Dec.  1.  1913.  Primarily  intended  for 
car  lighting. 

1.220,371.  Constant-Voltage  System  ; 
Thomas  Spencer.  Philadelphia,  Pa.  App. 
filed  June  11,  1914.  Employing  opposing 
fields. 

L.220,384.       Renewable    Fuse:     Ed.erar    H. 
Wilson,     Chartiers    Township,    Allegheny 
County,  and  William  F.  CI  irk,  i 
Pa.      App.   filed   Nov.    3,   1914.      Improved. 

1,220,414.  Electric-Switch  Mechanism; 
David  D.  Gordon,  Chicago,  111.  App.  filed 
May  13,  1916.  Quick-make-and-break 
type. 

1.220,133.  Electromagnet;  Charles  L. 
Krum  and  Howard  L.  Krum.  Chicago,  111 
App.  filed  Aug.  IS,  1916.  Improved  con- 
struction. 

1.220.4S4.  Centrally  Controlled  General- 
Alarm  System  ;  Frank  W.  Wood  Brook- 
lyn. N.  Y.  App.  filed  June  7,  1013.  En- 
able all  the  control  mechanism  to  be 
concentrated  in  a  convenient  place  where 
instant  attention  can  be  given  to  it  by 
the   attendant   or   operator. 

1,220,486.  Self-Excited  Direct-Current 
Dynamo-Electric  Machinery;  Paul 
Amsler,  Baden,  Switzerland.  App.  filed 
Feb.  12,  1912.  Relates  to  the  stabiliza- 
tion of  self-excited  direct-current  dynamo 
electric   machinery. 

\, 220. 493.       Fire     Alarm     and     Multiplb- 

•  Circuit  Closer  ;  John  A.  Bunch,  Adams, 
Ore.     App.  filed  June  30.   1916.      Provides 
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Orlmahaw  and  La  .Mar  i;.  Jones,  ETlndlay, 
Ohio  \pp  Bled  July  27,  1916,  In- 
stalled on  the  engines  of  aut ib 

16  Controlling  Mechanism  fob 
Fluid  Compressors;  Oscar  ii  Pleper  and 
Alphonse  F.  Pleper,  Roche  ter,  N.  Y. 
App  Bled  Feb  7.  1914,  Air-compressing 
pump  operated   by  an  electric  motor. 

1,220.669.  Switch;  Halfdan  A.  Steen,  M'l- 
waukee,  Wis.  App.  filed  s  -pt.  28,  1916. 
Embodying  a   blow-out   magnet. 

1,220,573,  Rheostat;  Herbert  A,  Wallace, 
Pittsburgh,  Pa.  App.  Bled  Nov.  27,  1916. 
I  raprovements. 

1,220,687.  Electrical  Measuring:  Instru- 
ment: Waller  E.  Beede,  New  York.  N.  Y. 
App  Bled  May  22.  1915.  Adapted  to  give 
readings  or  current  indications  at  oppo- 
site  sides   of   zero   point. 

1,220,598.  Electric  Welder;  Edward  A. 
Buckman,  W  ilkervllle.  Ontario.  Canada. 
App.  Bled  Sn t  L9,  1914.  Combined  butt 
and    spcit    welding  apparatus. 

1.220.603.  Storage-Battery  Construction; 
David  J.  Cartwright.  South  Bethlehem. 
Pa.  App,  filed  Jan.  15,  1912.  Improved 
common  terminal  lug  for  the  plates  of  a 
given  polarity. 

1.220.604.  Storage-Battery  Plate;  David 
J.  Cartwright,  Easton,  Pa.  App.  filed  Feb. 
21,  1916.  Provides  a  Plante  plate  of  such 
proportions  as  to  lessen  the  vertical 
growth   in  a  plate  of  given  capacity. 

1.220.607.  Testing  Arrangement:  Henry 
P.  Clausen,  Mount  Vernon,  N.  Y.  Anp 
filed  July  24,  1916.  For  performing 
routine  tests  in  telephone  exchange  sys- 
tems. 

1.220.608.  Electric  Fitting:  John  Cuth- 
b^rt,  Chicago.  Ill  App.  filed  July  26, 
191").      Improvements. 

1.220  627.  Automobile-Thief  Alarm;  Wil- 
liam H.  Hanssen,  Denver,  Col.  App.  filed 
Sept.  27,  11M".  c"ircuit-forming  means 
and  signal-actuating  means  may  be 
adjusted  to  any  se  ret  working  com- 
bination to  render  either  actuating  means 
operative    or    inoperative. 

1,220.634.  Port\ble  Electric  Light;  Con- 
rod  Hubert  H°w'°tt.  N.  Y.  App.  filed 
May  29.  1915.  Tubular  flashlights  having 
an  electrically  iivulative  shell  or  tube 
forming  the  principal  part  of  the  casing. 

1,220.646.  Circuit  Closer  for  Fire  alarms  ; 
Steven  J.  Kranyak.  Du'utb.  Minn.  Ann 
tiled  Feb.  29,  1916.  Provides  a  device 
consisting  of  a  pair  of  contacts  normally 
held  out  of  engagement  by  a  suitable 
material  which  will  be  easily  melted  after 
the  degree  of  heat  has  increased  beyond 
a  predetermined  point. 

1.220.660.  Cusp-Diaphragm  Mechanism: 
Frank  E.  Miller.  New  York.  N.  Y.  Anp 
filed  Sept.  16.  1916.  Bears  a  close  rela- 
tionship to  the  organic  mechanism  of  the 
human  ear. 

1.220.679.  Electrical  Contact;  Charles 
Pfeiffer.  Milwaukee.  Wis.  App.  filed  Nov. 
19.    1913.      Improvements. 

1,220,701.  Circuit  Closer  for  Track 
Switches  :  Charles  W.  Squires,  Beverly, 
Mas-.  App  filed  Oct.  17,  1916.  Mounted 
on   the  trolley   wire 

1.220.71."..  Primary  Terminal:  Charles  W 
Beck,  Detroit  Mich.  App.  filed  May  15, 
1913.  End  of  an  insulated  current-carry- 
ing cord  may  be  fitted  for  quick  and  easy 
attachment  to,  or  detachment  from,  a 
binding  post  or  some  similar  terminal 
member. 

1.220.721.  Automatic  Release  Mechan- 
ism :  Lynde  Bradley  and  Harry  L.  Brad- 
ley.  Milwaukee.  Wis.  App.  filed  Aug  14, 
1913.  Adapted  for  uce  in  controlling 
multiphase  circuits  in  such  a  manner  that 
an  interruption  of  current  in  any  one 
phase  or  line  of  conduction  will  auto- 
matically cause  a  complete  interruption 
in   all   circuits.   . 
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1.220.779.  Electrical  Pluo  Switi  b  Bid 
ward  J.  Ovlngton,  Newton  Center,  Mass 
App.    filed    Nov.    29,    1913.      Improvi 

1.220.780.  Electhicai  ■  a;  Edward 
.1  Ovlngton,  Newton  (enter.  Mass.  App. 
filed   Dec.   12,  1913.     Improvi  □ 

1.220.781.  Electric  Heating  Device;  i,eon 
P  Parkhurst,  1  App.  filed 
March  17,  1915.     Unit  is  open  at  one  side. 

1,220,818.  Protective  Device  run  Electric 
Distributing  systems;  Charh  .1  Bar- 
row, Los  Angeles,  Cal.  App.  filed  Jan 
80,  1913.  Diverts  an  abnormal  current 
From  the  transformer  by  soma  suitable 
means  so  constructed  that  it  will  operate 
instantaneously  upon  the  occurrence  of 
the  abnormal  current  and  will  be  much 
more  rapid  in  its  operation  than  the  cir- 
cuit  breaker. 

1,220,826.        Relay  ;      John     T.      Dempster, 
lectady.    N.    Y.      App.    filed    June    24, 
1916.      Improvements. 

1,220,833.  Measuring  Instrument;  Harry 
A.  Ewen,  London,  England,  A.pp.  Bled 
Sept.  30,  1917.  Instrument  in  which  the 
effect  of  small  extensions  or  contractions 
of  a  filament,  or  of  external  stresses  ap- 
plied to  the  filament,  may  be  multiplied 
for  the  purpose  of  measuring  the  amount 
Of  the  extension  or  contraction,  or  the 
strength  of  the  applied  stress,  so  as  to 
give  a  measure  thereof. 

1,220,839.  Method  of  Making  Furnace 
Hearths;  James  H.  Gray,  New  York, 
N.  Y.  App.  filed  Jan.  23,  1914.  Material 
is  introduced  into  place  in  a  molten  or 
semi-molten  condition  progressively  and 
continuously  from  the  bottom  to  the  top. 

1,220.842.  Combination  Electric  Lock 
Switch;  Robert  O.  Hammond,  Paterson, 
N.  J.  App.  filed  Nov.  12.  191a.  Provides 
a  switch  that  will  complete  an  electric 
circuit  and  at  the  same  time  produce  a 
means  whereby  said  circuit  can  only  be 
completed  by  one  familiar  with  the  proper 
combination    of    the    same. 

1,220.848.  Electric  Welding  Apparatus; 
Henry  S.  Holmes.  Brooklyn,  N.  Y.  App. 
filed  Jan.  24,  1917.  Devici  for  inter- 
rupting the  welding  current  after  a  pre- 
determined amount  of  rmtal  has  been 
taken  up  at  the  welded  joint. 

1,220,886.  Tungsten  Contact  Point;  Carl 
A.  Pfanstiehl,  Waukegan,  111.  App.  filed 
April   6,    1914.      Improvements. 

1,220,920.  Wireless  Sounder;  Archie  J. 
Williams,  Covington,  Ky.  App.  filed  May 
21,  1915.  Sounder  wherein  the  magnets 
are  adjustable  with  relation  to  the  dia- 
phragms. 

1,220,954.      Circuit    Closer    for  Drip-Pan 

Alarms;    James   J.    Chapman,  Indianola, 

Miss.      App.   filed   May   9,   1916.  Improve- 
ments. 

1,220,971.  Apparatus  for  Controlling  the 
Voltage  in  Variable-Speed  Illuminat- 
ing Dynamos;  Erne-t  Fu~hs,  Billan- 
court,  France.  Apo.  filed  Aug.  31,  1915. 
Controller  is  provided  which  controls  the 
field  of  the  charging  dynamo,  so  that  a 
constant  voltage   is  maintained. 

1,220,981.  Indicator  ;  Joseph  L.  Gunge, 
Ann  Arbor,  Mich.  A.pp.  filed  Dec.  17, 
1915.  Indicates  to  ths  driver  of  a  motor 
vehicle  the  direction  in  which  a  passenger 
is  desirous  of  traveling. 

1,220,993.  Plug  and  Socket  Connector; 
Joseph  Sachs.  Hartford.  Conn.  App.  filed 
Feb.  26,  1917.  Effective  means  for  rap- 
idly insuring  a  firm,  substantial  contact 
between  the  metal  shell  of  ths  plug  and 
the  metal   shell   of  the  socket. 

1,220.997.  Combined  Spot  and  Butt  Weld- 
er :  Elihu  Thomson.  Swampscott,  Mass. 
Ann.  filed  Aug.  4,  1916.  Machine  com- 
bining in  one  structure  electrodes  for  spot 
welding  and  clamps  fur  butt  welding,  all 
fed  from  the  same  transformer  secondary. 
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The  Engineer's  Duty  in  War 

THE  die  is  cast  and  the  United  States  now  con- 
fronts the  gravest  situation  since  the  Civil  War. 
From  now  on  it  is  swords  out  and  strike  home  until  we 
have  a  world  peace  founded  on  liberty  and  justice  which 
shall  give  to  coming  generations  freedom  from  the  hor- 
rors of  war.  No  man  now  can  say  how  formidable  or 
how  long  will  be  the  combat  before  the  inevitable  end 
comes.  Certainly  no  nation,  however  ferociously  mili- 
tary, can  withstand  practically  single-handed  the  gath- 
ered powers  of  the  rest  of  the  world.  Whether  the 
struggle  lasts  one  year  or  five,  it  will  fundamentally 
turn  on  the  mustering  of  industries  as  well  as  of  fight- 
ing men,  on  the  organized  skill  behind  the  firing  lines  as 
much  as  upon  the  heroism  of  those  who  form  them.  It 
will  be  peculiarly  a  war  of  swiftly  developed  resources, 
of  rapid  gathering  of  material,  of  vast  engineering  skill 
and  ability,  and  it  is  to  this  end  that  the  country  calls 
for  the  patriotic  service  of  the  whole  engineering  pro- 
fession to  forge  the  thunderbolts  which  shall  be  launched 
against  the  enemy.  This  is  no  time  for  half  measures. 
We  have  lived  in  a  fool's  paradise  too  long.  No  ocean 
now  guards  us,  but  the  fighting  ships  on  it,  the  bat- 
teries that  line  its  shores,  and  the  mustered  men  who 
stand  ready  to  strike  down  every  foe  within  or  without. 
The  trumpet  has  sounded;  the  hour  for  waiting  has 
passed. 


Electric  Trucks  for  Freight  Terminals 

NO  greater  opportunity  for  electric  vehicle  applica- 
tion exists  than  that  afforded  by  freight  terminals. 
If  the  moment  freight  arrived  it  were  put  on  an  electric 
truck  and  taken  to  a  warehouse  or  delivered,  the  vexing 
and  pressing  problem  of  car  shortage  which  now  con- 
fronts the  manufacturers  of  this  country  would  be 
solved.  Remove  congestion  at  freight  terminals  and 
you  remove  one  of  the  greatest  burdens  of  the  railroads 
and  enable  them  to  carry  on  their  business  with  profit 
and  dispatch.  The  same  applies  to  piers,  factories  and 
storehouses.  Transportation  delays  at  any  of  them 
mean  congestion  of  goods,  a  piled-up  tangle  of  barrels 
and  cases  which  renders  speed  in  handling  almost  im- 
possible after  the  trouble  has  really  begun.  The  electric 
vehicle  and  especially  the  industrial  truck  have  proved 
themselves  almost  indispensable  in  avoiding  this  par- 
ticular difficulty.  To  what  extent  these  can  be  applied 
and  with  what  profit  is  well  illustrated  in  the  case  of  the 
Bush  Terminal  Company  of  Brooklyn. 

By  the  use  of  storage-battery  tractors  hauling  trains 
of  three  or  four  trailers  between  ships  and  the  ware- 
houses or  factories  it  is  possible  to  speed  up  the  unload- 


ing of  ships  and  the  delivery  of  goods  to  the  railroads  to 
a  pace  quite  impossible  with  animal-drawn  vehicles  and 
fully  adequate  even  to  the  severe  present  requirements 
for  rapid  loading  and  unloading  of  vessels.  As  soon  as 
a  ship  comes  to  her  pier  hoists  swing  the  incoming 
freight  to  the  pier  deck  in  large  masses  stacked  on  false 
platforms.  Trailers  are  run  under  these,  and  after  the 
train  is  loaded  the  tractor  pulls  them  out  of  the  way  to  a 
chute,  to  the  freight  cars,  or  by  hoists  to  the  car  doors. 
This  is  done  so  expeditiously  that  a  car  may  be  loaded 
and  sealed  and  pulled  out  of  the  pier  before  the  winches 
have  lifted  out  of  the  vessel's  hold  another  carload  of 
material.  The  trailers  are  so  easily  handled  and  the 
tractors  are  so  efficient  and  economical  of  space  that  it 
has  proved  possible  enormously  to  increase  the  practical 
working  capacity  of  the  plant  by  their  use. 

The  application  of  electric  vehicles  and  of  industrial 
trucks  at  the  Bush  Terminal  is  merely  indicative  of  the 
wider  and  more  extensive  use  to  which  these  bearers  of 
industry  will  eventually  be  applied  in  railroad,  ware- 
house and  manufacturing  enterprises.  The  claims  made 
for  them  by  the  electrical  industry  have  been  amply  cor- 
roborated in  the  present  instance,  and  with  the  general 
speeding  up  of  many  industries  because  of  the  war  we 
shall  be  greatly  surprised  if  such  applications  are  not 
multiplied  many  times  over.  Certainly  it  shows  a  use 
for  electricity  that  central  station  companies  ought  to 
welcome  and  push  hard  right  now. 


Protect  Your  Property 

EXPENSES  for  adequate  protection  for  power  plants 
against  all  of  the  sinister  dangers  or  possibilities 
of  the  times  are  unavoidable.  It  is  a  principle  of  in- 
surance that  cost  rises  as  risk  increases.  If  we  are 
faced  with  greater  obstacles  to  good  and  continuous 
service,  the  real  question  before  us  is:  "How  shall  op- 
eration be  maintained  without  a  break?"  There  is  no 
wringing  of  the  hands  because  it  takes  more  dollars.  It 
is  a  problem  now  of  not  only  unruptured  supply  but  of 
keeping  the  large  principal  of  the  investment  safe.  Gen- 
erating and  distributing  systems  must  be  intact.  Ask 
the  stockholders  who  own  the  property,  the  bondholders 
who  have  a  mortgage  on  it,  and  their  reply  is  insistent 
that  the  officials  shall  take  every  precaution.  Not  every 
company  will  or  can  carry  special  insurance  against  the 
hazards  of  the  period,  but  all  can  introduce  physical  and 
military  or  semi-military  means  of  protection.  The  duty 
of  doing  so  in  this  crisis  is  as  plain  as  is  the  duty  of 
rendering  uninterrupted  service  in  the  normal  condition 
of  peace. 
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I  volution  in  tii«'  organic  growth 

and  development  of  scientific  and  technical  associa- 
tion! that  the]  develop  to  s  certain  stage,  when  the 
diversity    of   int<  tuses  them   to  shout   off   Into 

separate  branches  which  disengage  themselves  from 
the  pan-iit  stem  and  form  Independent  sociel  1  Engl 
neering  was  originally  natural  philosophy  on  its  scien- 
tific side.  The  basic  scientific  organization  has  always 
been  natural  philosophy.  In  England  it  took  early 
national  existence  under  the  name  of  the  Royal  Society, 

Whoas  interests  and  discussions  extended  to  the  whole 
known  universe.  There  were  no  subjects  too  great  or 
too  small  or  too  different  in  the  scientific  world  for  the 
Royal  Society  to  attack  and  capture  for  its  Transac- 
tions. Gradually,  however,  special  branches  of  science 
fell  to  the  care  of  special  scientific  or  technical  societies, 
until  at  the  present  time  there  are  many  such,  and  the 
probability  is  that  there  will  be  yet  more. 

The  question  arises,  therefore,  as  to  what  the  condi- 
tions are  that  determine  the  desirable  and  proper  de- 
gree of  ramification  and  segregation.  On  the  one  hand 
there  are  the  forces  of  specialization,  tending  to  separa- 
tion and  urging  the  localized  union  of  specialists;  on 
the  other  are  the  costs  and  enfeeblement  in  numbers, 
tending  to  combination  and  opposing  disunion  from  the 
main  body. 

The  answer  is  that  when  the  work  of  the  proposed" 
separate  branch  is  sufficiently  large  to  call  for  separate 
officers,  administration  and  publications  a  condition 
of  unstable  equilibrium  is  set  up  that  may  result  in 
separation,  especially  if  the  activities  of  the  proposed 
branch  naturally  extend  to  fields  and  individuals  not 
easily  reached  by  the  parent  organization. 

The  case  of  the  Illuminating  Engineering  Society 
may  be  cited.  Prior  to  its  formation  questions  concern- 
ing electric  lamps  might  have  been  discussed  by  the 
American  Institute  of  Electrical  Engineers,  questions 
of  photometry  by  the  Physical  Society,  and  questions 
of  physiological  optics  by  medical  societies;  but  the 
principles  and  practice  of  illuminating  engineering 
could  not  adequately  find  a  hearing  anywhere.  The 
formation  of  the  society  in  1906  not  only  brought  all 
these  separate  questions  into  the  appropriate  common 
field  but  also  added  much  incidental  new  material  that 
could  not  previously  have  been  stimulated  into  growth. 
Architects,  electric  lighting  practitioners,  gas  prac- 
titioners, artists,  builders,  physiologists  and  optical  spe- 
cialists have  all  been  attracted  to  the  new  society,  for  a 
common  interest,  in  a  manner  and  for  a  result  which 
was  previously  impossible.  The  result  has  been  a  re- 
markable advance  in  the  theory  and  practice  of  illumi- 
nation, the  formation  of  similar  societies  abroad,  and 
the  formation  of  an  International  Commission  on  Il- 
lumination, which  has  already  aided  in  establishing 
international  units  and  standards  in  illumination.  All 
of  this  would  have  been  impossible  of  attainment  under 
the  pre-existing  regime.  Moreover,  thanks  to  the  work 
of  the  society,  the  prestige  of  illumination  as  a  science, 
an  art  and  a  profession  has  been  publicly  raised,  so 
that  good  lighting  in  halls  and  dwellings  begins  to  be 


gniced   and   appreciated      all   of   which    is   a   national 

.1  el  attributable  almost  wholly  to  the  1.  E.  s.,  as  its 
dozen  volume    of  Transactions  can  testify. 

It    only   needs  a  cur:  ory   exam  mat  ion    into  the   history 

and  work  of  the  i.  iv  s.  to  recognize  that  this  society 

has  amply  justified,  and  will  probably  still  more  justify 
in  future,  its  independent  existence.  What  calls  for 
attention  is  t  he  development  of  interconnection  between 
this  and  other  technical  hodies.  What  is  wanted  is  a 
mechanism  for  uniting  the  aims,  the  Influences  and  the 
esprit  tie  corps  of  such  separated  organizations  without 
hampering  their  autonomy  or  individual  growth.  The 
advantages  of  intensive  specialization  are  accompanied 
by  certain  disadvantages  due  to  scattering  and  loss  of 
collective  sociological  momentum.  Efforts  should  there- 
fore be  directed  to  methods  of  minimizing  such  dis- 
advantages without  arresting  the  advantages.  A  fed- 
eration of  technical  and  engineering  societies  is  one 
way  of  accomplishing  this  result. 


Some  Experience  with  Aerial  Cable 

A  PAPER  in  this  issue  by  E.  B.  Meyer  on  the 
solution  of  an  important  engineering  problem  in  line 
construction  will  carry  much  of  value  to  the  student  of 
power  transmission.  The  case  in  hand,  although  a  some- 
what unusual  one,  is  likely,  however,  not  infrequently  to- 
be  duplicated  in  the  extension  of  power  networks.  It 
was  necessary  to  connect  two  generating  stations  by 
feeders  at  13,200  volts.  The  region  to  be  spanned  was  ex- 
ceedingly marshy,  so  that  a  duct  line  unless  laid  on  piles 
was  impracticable,  and  an  ordinary  overhead  system 
would  have  met  serious  difficulties  in  crossing  trestles, 
bridges  and  railway  freight  yards.  The  first  trial  was 
made  with  ordinary  lead-covered  cable  run  on  a  pole  line 
with  fifty-foot  spacing  and  having  additional  protection 
from  jute  and  steel-tape  armor.  It  proved  efficient  but 
too  heavy,  and  as  a  result  the  special  cable  described  in 
Mr.  Meyer's  article  was  devised  and  installed.  It  is  a 
paper-insulated  cable  in  a  paper  jacket  covered  with  re- 
inforced rubber  put  together  somewhat  after  the  fashion 
of  a  garden  hose,  cloth-vulcanized  in  the  insulation.  Out- 
side this  is  a  layer  of  rubber  compound  tape  and  a 
weatherproof  braid  finally  incased  in  galvanized-steel 
tape  armor. 

This  modified  construction  reduced  the  weight  of  the 
cable  approximately  50  per  cent  and  made  it  practicable 
to  use  something  like  standard  transmission  line  con- 
struction with  chestnut  poles  spaced  at  90  to  100  feet,  in 
places  reaching  out  to  a  greater  length.  The  suspension 
is  from  the  usual  messenger  cable,  in  this  case  of  %-inch 
seven-strand  galvanized-steel  wire.  This  messenger 
cable  is  strung  rather  tightly  to  prevent  excessive  sag, 
and  when  finally  in  place  the  cable  is  cautiously  pulled 
up  to  it  and  made  fast  to  the  rings.  The  highly  ingeni- 
ous methods  of  doing  this  are  fully  described,  as  are 
also  the  details  of  the  splicing,  a  thing  which  obviously 
requires  particular  care  in  a  cable  of  this  character. 
While  necessarily  somewhat  heavy,  a  cable  of  this  de- 
sign has  proved  thoroughly  practicable  and  desirable  in 
installation.     When  made  up  with  three  conductors  of 
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No.  1  equivalent,  the  weight  is  a  trifle  less  than  4'/fe 
pounds  per  foot  and  the  outside  diameter  is  2 '  ^  inches. 
The  messenger  cable  is  thoroughly  grounded,  and  ex- 
perience has  shown  that  lines  installed  in  this  way  are 
exceptionally  free  from  trouble  with  lightning;  in  fact, 
it  has  not  been  considered  worth  the  while  to  install 
lightning  arresters  to  protect  a  line  of  this  particular 
structure.  In  some  instances  on  the  same  system  ordi- 
nary lead-covered  cable  has  lately  been  used  in  connec- 
tion with  a  true  catenary  construction  to  lessen  the 
strains  on  the  line.  So  successfully  has  the  aerial  cable 
system  worked  out  that  in  at  least  one  instance  it  has 
been  employed  for  working  at  double  the  voltage  just 
mentioned.  The  plan  seems  to  be  one  particularly  well 
adapted  for  safe  and  reliable  construction  under  condi- 
tions which  render  either  ordinary  aerial  lines  or  un- 
derground conduits  peculiarly  difficult. 


The  Government  Nitrate  Plant 

THE  United  States  government  stands  committed  to 
the  construction  of  a  fixation-of-nitrogen  plant  to 
insure  a  sufficient  and  reliable  supply  for  the  manufac- 
ture of  high  explosives  in  time  of  war,  and  presumably 
with  agricultural  needs  in  view  in  time  of  peace.  The 
whole  project  is  as  yet  in  its  formative  stage,  with 
much  discussion  going  on  as  to  the  proper  character 
of  the  plant  and  the  most  suitable  location  to  obtain  the 
best  practical  results.  For  the  economical  fixation  of 
nitrogen  the  fundamental  requisite  is  a  very  large  sup- 
ply of  extremely  cheap  power.  Information  regarding 
the  actual  economy  of  the  various  processes  which  have 
been  worked  is  rather  scanty,  but  there  is  universal 
agreement  that  remarkably  favorable  power  conditions 
are  the  fundamental  requisite.  The  advantages  of  the 
Muscle  Shoals  site  on  the  Tennessee  River  in  Alabama 
are  already  very  generally  known.  In  a  recent  issue 
we  printed  a  study  of  the  situation  from  the  economic 
standpoint  by  H.  S.  Putnam,  which  deals  specially  with 
the  desirability  of  Rock  Island,  111.,  already  the  site  of 
an  important  government  arsenal,  as  the  most  suitable 
scene  for  operations  on  a  great  scale.  The  chief  point 
of  advantage  at  that  locality,  aside  from  its  good  posi- 
tion from  a  military  and  transportation  standpoint,  is 
the  large  amount  of  water  power  available  on  the  Mis- 
sissippi, amounting  to  100,000  kw.  to  125,000  kw.  of 
electrical  output.     Mr.  Putnam  estimates  that  a  com- 


plete hydroelectric  plant  can  be  put  into  action  with  an 
output  of  100,000  kw.  for  a  little  less  than  $100  per 
kilowatt,  certainly  a  low  figure  for  a  stream  like  the 
Mississippi  and  a  locality  so  remarkably  good  for  gen- 
eral manufacturing  purposes. 

An  additional  recommendation  is  that  Rock  Island  is 
within  very  easy  reach  of  the  Illinois  coal  fields,  rich 
in  bituminous  coal.  A  very  moderate  length  of  trans- 
mission line  would  make  it  practicable  to  establish,  for 
equalization  of  hydraulic  resources  and  for  additional 
power,  power  plants  at  the  mouths  of  the  coal  mines, 
utilizing  in  large  measure  waste  fuel;  and  such  com- 
bined plants  are  part  of  the  project  under  discussion. 
Similarly,  this  coal  field  could  be  utilized  for  the  work- 
ing of  fuel-gas  plants  to  feed  the  boilers  of  the  auxiliary 
steam  service  and  at  the  same  time  to  recover  the  im- 
portant by-products  from  the  coal  itself.  There  is  a 
further  possibility,  or  rather  extension,  of  the  fuel-gas 
project  in  the  destructive  distillation  of  coal  at  low  tem- 
peratures so  organized  that  the  maximum  amount  of 
valuable  products  of  distillation  can  be  secured,  with 
usable  gas  as  a  by-product.  The  experience  of  the 
present  war  shows  the  immense  importance  of  great 
supplies  of  the  benzol  and  toluene. 

Mr.  Putnam  figures  out  extremely  low  costs  for  en- 
ergy produced  by  this  general  utilization  of  hydraulic 
and  fuel  resources,  costs  so  low  as  to  make  the  fixation 
of  atmospheric  nitrogen  a  thoroughly  economical 
process.  The  great  virtue  of  the  site  thus  studied  is  the 
fact  that  coal  distillation,  steam  generation  and  hy- 
draulic power  can  be  brought  together  to  produce  an 
economy  in  the  final  results  difficult  to  attain  elsewhere. 
For  an  emergency  plant  for  war  purposes,  production  of 
nitrates,  together  with  the  requisite  supply  of  benzol 
and  toluol  from  the  distillation  of  coal,  makes  a  specially 
advantageous  union  of  material  resources,  and  the  situ- 
ation of  the  whole  industry  in  a  region  where  labor  is 
easily  obtained  and  transportation  facilities  are  of  the 
best  gives  additional  weight  to  the  project.  The  result 
of  so  favorable  a  location  would  be  that  the  combined 
industries  could  be  made  to  work  together  so  that  the 
finished  products  might  be  shipped  out  at  a  relatively 
low  cost  of  distribution,  making  a  far  better  showing 
than  would  be  the  case,  even  if  the  hydroelectric  part 
of  the  enterprise  could  be  still  more  cheaply  carried 
through,  were  the  plant  at  a  distance  from  cheap 
auxiliary  steam  power  and  from  the  invaluable  raw  ma- 
terial of  the  coal. 


THE  next  issue  of  the  Electrical  The  Coming  Issues 
World  will  contain  an  article  ex- 
plaining a  method  of  calculating  the  effect  of  add- 
ing conductors  to  a  direct-current  network  system.  This 
problem  is  one  that  arises  frequently  since  distribution 
systems  are  not  the  product  of  a  single  design  or  layout 
but  the  result  of  gradual  growth.  Another  article  to  be 
presented  in  that  issue  will  dwell  on  features  of  the 
largest  hydroelectric  plant  in  New  England,  in  which 
several  new  and  interesting  construction  schemes  have 
been  embodied.  The  plant  serves  a  66,000-volt  trans- 
mission line.     Various  other  contributions  of  interest  to 


engineers  and  operators  will  also  be  in- 
cluded. In  the  fourth  issue  of  the  month 
commercial  problems  from  a  managerial  standpoint  will 
receive  especial  attention.  Of  particular  interest  in  that 
issue  will  be  the  discussion  on  granting  free  appliance 
repairs  to  customers.  During  the  period  of  war  prepa- 
rations and  stress  the  Electrical  World  will  seek,  in 
so  far  as  it  is  expedient  and  prudent,  to  chronicle  what 
is  being  done  to  safeguard  electricity  supply,  and  how 
electrical  engineers  and  the  central  station  and  elec- 
trical manufacturing  industries  may  be  of  service  to  the 
nation. 
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Electric  Trucks  —  A  Remedy   for   Terminal 

Freight  Congestion 

Enormous   Off-Peak   Load   in   Battery  Trucks  Available  to  Central  Stations 

for  the  Asking — Bush  Terminal,  Brooklyn,   N.  Y.. 

Uses  12,000,000  Kw.-Hr.  Annually 


WITH    industrial    plants    and    transportation   sys- 
tems taxing  their  facilities  to  make  deliveries  in 
reasonable  time  and  with  the  congestion  in  traffic 
more  pronounced  than  it  ever  has  been  before,  it  seems 
that  the  psychological  moment  has  arrived  for  vehicle 
manufacturers  and   electric-service  companies  to   urge 
the  use  of  electric  trucks  and  tractors  for  handling  ter- 
minal freight.    Wonderful  possibilities  are  open  in  this 
line  to  central  stations,  as  the  load  may  be  made  off- 
peak.     Not  merely   a   few  companies  have  the  oppor- 
tunity— a  field  is  open  in  every  city  which  is  an  indus- 
trial or  a  shipping  center.     Practically  every  industrial 
plant  can  be  advantageously  equipped  with  electric  trans- 
veyors  instead  of  hand  trucks  to  handle  freight  inside 
the  plant,  and  electric  vehicles  can  be  used  for  trucking 
purposes  outside.     Examples  of  what  can  be  done  in 
this  line  are  afforded  by  some  of  the  factories  or  whole- 
sale produce  houses   in  several  large  cities.     The  ad- 
vantages of  electric  trucks  and  tractors  are  most  obvi- 
ous, however,  in  handling  terminal  freight.     They  can 
enter  piers,  warehouses,  etc.,   without  creating  a  fire 
hazard;   they  can  be  started  promptly,  and  thus  save 
time;   they  exert  high  tractive  effort  and   do  not  get 
stalled  easily  in  snowy  weather;  they  do  not  occupy  as 
much  space  as  horse  trucks  of  the  same  capacity  and 
I  hence  reduce  congestion,   and  they  can  turn   in   small 
'space.     Furthermore,  the  length  of  haul  is  well  within 
the  range  permissible  with  storage  batteries. 
;    To  be  convinced   of  the   remarkable  changes  which 
!  Electric  trucks  can  work  at  terminals,  it  is  only  neces- 
sary to  observe  traffic  conditions  where  freight  is  being 
'handled  by  electric  trucks  and  tractors  and  where  sim- 
ilar quantities  are  being  trundled  by  hand  and  horse 
trucks.     Where  electrical   equipment   is   used  there   is 
i  relatively  little  confusion  or  congestion,  owing  to  the 
small  space  occupied  by  the  trucks  when  loading  and  to 
their  ability   to  wind   through   traffic.     There   is  prac- 


tically no  delay  in  loading,  as  the  electric  truck  can  b< 
quickly  placed  in  position  and  the  tractors  or  transvey 
ors  can  carry  larger  loads  and  move  faster  than  hanc 
trucks.  As  a  result,  with  the  same  platform  space  oi 
pier  room  freight  can  be  handled  much  more  rapidlj 
with  electrical  equipment  than  with  hand  and  hors< 
trucks.  Eventually  every  railroad  and  ship  termina 
will  turn  toward  the  electric  truck  as  a  solution  for  its 
transportation  problems. 

Under  present  conditions  the  investment  in  equipmen1 
is  not  thought  such  a  bugbear  as  formerly  by  industria 
plant  or  terminal  managers  so  long  as  it  can  be  showi 
that  the  equipment  expedites  operations.  This  has  beer 
proved  conclusively  in  past  installations  and  will  be  evi 
dent  from  the  information  presented  later  in  this  article 
Most  companies  are  so  engrossed  in  the  big  profits  thej 
are  making  that  they  will  not  listen  to  argument! 
based  on  economy  of  operation  alone.  Expediency  h 
the  watchword  now. 

The  use  of  electric  trucks,  transveyors,  tractors,  etc. 
at  terminals  is  not  new.  They  are  being  employed  oi 
numerous  seaboard  piers  and  also  inland  at  railroac 
terminals.  A  pioneer  among  the  users  of  electric  ve 
hides  for  these  purposes,  however,  is  the  Bush  Termina 
Company,  Brooklyn,  the  largest  private  shipping  termi 
nal  in  the  world.  As  many  people  know,  this  termina 
consists  of  factories,  warehouses  and  railroad  and  steam 
ship  transportation  facilities  so  related  that  the  occu 
pants  of  the  factories  can  receive  raw  materials  anc 
ship  finished  products  almost  directly  by  rail  or  water 
What  transportation  is  needed  between  piers  or  rail 
roads  and  the  lofts  or  warehouses  is  handled  by  electri* 
tractors,  battery  cranes,  motor-driven  whip  hoists,  port 
able  hoists,  elevators,  motor-driven  piling  machines,  an< 
trains  pulled  by  electrie  locomotives.  Delivery  and  col 
lection  of  freight  outside  the  terminal  are  handled  witt 
electric  trucks. 
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APPLICATIONS  OF  ELECTRICITY  AT  BUSH   TERMINAL 


/""r„!e(ctri  locomotives  used  to  transfer  freight  curs  between  the  piers,  storehouses,  loft  buildings  and  classification 
y-crane  tractors  loading  trailers  which  they  will  later  haul  to  their  destination.  C— One  of  the  tilring  machines  used 
e  in  the  warehouses.      D— Portable  hoist,   of  which    there    aro    sivtv    f«r    ,>rinn,iin„    ii„E,~L     1*~       \¥   ~_„  "ineJL  .U_T:° 


A — One  of  the  . 
yards.     B — Battery-^.. 

h0auPlineemfonCrh h?n!Ti  ♦"  lVe  warehouse.s.'VD-Port~ab'ie-  hoistTof  which^therT'aVe  ^ixV'for"unl'oadi^   lighters!  "etc         P-Cran^l 
nauiing  four  loaded  trailers.     P— How  battery-crane  tractor  is  used  to  load  and  unload  freight  cars 


The  terminal  is  situated  on  the  east  shore  of  New 
iTork  Bay  and  covers  approximately  200  acres  (80.94 
hectares),  having-  about  one  mile  (1.609  km.)  of  water 
front.  Nearly  75  per  cent  of  the  area  is  covered  with 
piers,  warehouses,  factory  buildings  and  railroad  yards. 


Eight  piers,  at  which  ocean-going  vessels  can  load  and 
unload,  are  provided.  Six  are  1350  ft.  (411.48  m '.')  long 
by  150  ft.  (45.72  m.)  wide,  with  slips  270  ft.  (82.29  m.) 
wide;  and  one  is  1400  ft.  (426.72  m.)  long  by  270  ft. 
(82.29  m.)    wide  and  has  double  decks  having  a  floor 
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area  ol  i  hectares)  Under  normal  con  hand,  one  man  could  carry  only  one  case,  or  at  beat 
ditions,  about  twentj  eighl  ships  ranging  In  size  from  wheel  four  ;it  one  time  <>n  i  hand  truck.  At  thjj  termi* 
5000  to  6000  tons  (4535  to  5440  metric  tons)  are  nal,  however,  as  many  as  seventy  two  cases  are  stacked 
berthed  at  one  time.  One  tran  portation  line  plana  to  on  false  platforms,  a  line  li  coiled  around  them,  and 
load  and  unload  ships  of  about  6000  tons  (5440  metric  they  are  hoisted  <>n t < »  the  pier.  Without  removing  Un- 
capacity at  the  rate  of  one  every  saventj  two  rases  from  the  false  platforms,  transveyon  are  run  un- 
hours,    The  average  clearing  time,  however,  is  five  to  der  the  platforms.    After  four  or  five  transveyors  are 


BATTERY  TRACTOR   11  AILING  LOAD  OF  CASKS  AND  ELECTRIC  WAREHOUSE  ELEVATOR  THAT  CAN   BE  LOADED   DIRECTLY  FROM    STREET 


seven  days.  The  relative  positions  of  the  warehouses, 
piers  and  lofts  are  shown  in  an  accompanying  illustra- 
tion. A  1200-car  freight  classification  yard  is  pro- 
vided so  that  cars  are  always  on  hand  whenever  any 
tenant  of  the  Bush  Terminal  loft  buildings  desires  one 
placed  at  his  loading  platform.  These  cars  are  spotted 
with  electric  locomotives,  of  which  there  are  three  40- 
ton  (36.3  metric  ton)  and  one  65-ton  (59  metric  ton) 
trolley-type  General  Electric  units. 

Methods  of  Employing  Electricity  to  Handle 
Terminal  Freight 

Shipments  received  by  water  may  go:  (1)  direct  to 
freight  cars,  (2)  to  lighters  that  connect  with  New  Jer- 
sey and  New  York  City,  (3)  to  trucks  making  deliveries 
in  Brooklyn  or  New  York  City,  (4)  to  warehouses,  or  (5) 
to  the  factories.  Similar  possibilities  are  open  to  the 
movement  of  freight  received  by  rail.  To  illustrate 
specifically  how  freight  is  handled  at  this  terminal  it 
will  be  assumed  that  a  loaded  ship  has  just  made  fast 
at  the  double-deck  pier  previously  mentioned  and  that 
the  hatches  are  open  for  unloading.  The  ship's  winches 
hoist  the  incoming  freight  to  the  second  deck  of  the 
pier.  If  these  are  inadequate  for  the  service,  use  is 
made  of  a  number  of  portable  electric  hoists,  like  the  one 
shown  herewith,  by  connecting  them  with  outlet  boxes 
placed  every  90  ft.  (27.43  m.)  along  the  piers.  At 
night,  or  when  the  ship's  holds  are  dark,  cargo  lamps 
may  be  connected  with  outlets  similar  to  those  used 
to  serve  the  hoists  and  hung  over  the  ship's  hatches  or 
wherever  desired.  Sometimes  the  cargo  is  unloaded  by 
the  use  of  slings  or  rope  baskets  and  sometimes  with 
special  crates,  depending  on  the  nature  of  the  material. 

Suppose  that  a  cargo  consisting  of  canned  pineapple, 
which  comes   in  cases,  has  arrived.     Unloading  it  by 


thus  loaded  and  hooked  together  a  storage-battery  trac- 
tor is  used  to  haul  them  to  the  point  of  disposal.  If 
the  cargo  consists  of  material  that  has  to  be  rehandled 
in  loading  or  unloading  the  trailers,  the  battery  cranes 
are  generally  used  to  do  the  hoisting. 

In  general,  when  packages  weighing  1000  lb.  (453.59 
kg.)  or  more  have  to  be  transported  one  of  the  crane 
tractors  is  used  to  load  and  unload  the  packages.  Other- 
wise the  tractors  are  only  used  for  hauling  the  trailers 
(three  or  four  at  a  time)  between  the  vessels  and  the 
warehouses.  For  every  tractor  in  use  there  are  twelve 
trailers.  Four  of  these  are  left  at  each  end  of  the  route 
for  loading  and  unloading,  and  the  remainder  are  al- 
ways in  use  between  the  termini.  With  this  arrange- 
ment the  tractors  can  be  kept  moving  constantly.  Some 
of  the  crane  tractors  cannot  enter  warehouses  because 
of  lack  of  head  room,  but  otherwise  they  are  run  into 
warehouses  and  alongside  the  vessels  at  the  piers. 

If  the  goods  are  to  be  shipped  out  by  rail,  the  tractor 
pulls  the  transveyors  to  a  convenient  chute  down  which 
the  cases  may  be  slid  into  box  cars  below.  If  the  freight 
is  too  bulky  to  handle  by  means  of  chutes,  it  is  lowered 
through  a  hatchway  to  a  position  opposite  the  car  door 
by  an  electric  hoist.  Meanwhile  the  transveyors  have 
been  slipped  out  from  under  the  false  platforms  and 
taken  back  for  another  load.  By  the  time  the  tractor  has 
made  a  round  trip  the  hundred  or  more  cases  which 
constitute  its  load  are  packed  away  in  the  car  for  final 
shipment.  Thus  a  freight  car  may  be  loaded  and  sealed 
and  may  actually  be  pulled  out  of  the  pier  before  the 
winches  have  hoisted  the  equivalent  of  another  carload 
out  of  the  ship's  hold. 

If  the  cargo  or  part  of  it  is  intended  for  local  delivery, 
the  battery  tractor  hauls  its  train  of  transveyors  to  the 
extreme  end  of  the  pier,  where  the  goods  are  lowered 


April  14,  1917 


ELECTRICAL     WORLD 


695 


by  traveling  electric  hoists  to  a  loading  platform  at 
which  electric  trucks  are  backed  up.  Since  it  is  impos- 
sible to  remove  all  freight  from  the  piers  as  fast  as  it 
comes  from  the  ships,  spaces  are  marked  off  on  the  pier 
on  which  the  freight  may  be  assorted  according  to  its 
destination.  Freight  which  is  intended  for  storage  is 
generally  set  aside  in  this  manner  until  after  the  first 
rush  of  disposing  of  prompt-delivery  lots.  It  is  then 
carted  away  to  the  storehouses  by  tractors  pulling  three 
or  four  trailers  and  hoisted  to  the  particular  floor  de- 
sired by  elevator,  whip  hoist  or  portable  hoist. 

Use  of  Electricity  in  Storing  Goods 

For  hoisting  freight  into  the  warehouses,  outriggers 
are  provided  along  the  cornice  of  each  building  over  the 
doors.  Through  these  run  cables  which  may  be  operated 
by  portable  hoists  or  group  hoists  controlled  by  one 
man.  Three  motor-driven  hoisting  drums  are  provided 
for  each  block  of  six  buildings.  Since  a  man  is  required 
at  the  unloading  window  in  the  warehouse,  anyway,  the 
Bush  Terminal  Company  is  considering  installing  indi- 
vidual motor-driven  hoists  over  each  vertical  row  of 
windows  and  having  this  man  control  the  motor,  thus 
replacing  the  whip  hoists  and  the  special  operators. 
Sixty  portable  electric  hoists  are  available  for  use,  there 
being  quite  a  demand  for  them  on  the  lighters.  Freight 
which  is  warehoused  must  be  stored  with  the  greatest 
speed  and  economy  of  space.  For  this  service  electric 
tiering  machines  are  used  which  automatically  pile  the 
merchandise  in  regular  rows  clear  to  the  roof.  These 
machines  operate  on  the  endless-chain  principle  and  are 
easily  moved  from  one  location  to  another.  Plugs  and 
long,  flexible  cables  permit  connecting  them  with  outlets 
which  dot  the  walls  of  the  buildings. 

If  freight  is  brought  in  by  rail,  it  can  be  delivered 
directly  to  the  factory  or  warehouse  doors,  as  tracks  are 
provided  alongside  every  building.  Because  of  these 
facilities  and  the  car-storage  yard  it  is  a  simple  matter 


hold.  By  the  time  the  ship  is  free  from  incoming 
freight  the  cargo  is  alongside  ready  for  the  winches. 
There  is  no  delay,  no  confusion. 

In  handling  mixed  freight  by  the  old  methods  some- 
thing like  50  per  cent  of  the  operating  cost  is  eaten  up 
by  inefficiencies,  delays,  wastes,  excessive  labor  costs, 
etc.  On  the  double-deck  pier  at  the  Bush  Terminal, 
however,  practically  all  of  this  waste  is  eliminated  by 
the  mechanical  aids  mentioned  and  the  better  arrange- 
ments permitted  thereby.  Taking  into  consideration  all 
movements  of  the  freight  by  tractors  and  dock  trucks, 
only  about  10  per  cent  of  the  tractor's  time  is  lost 
because  of  coupling,  uncoupling  and  spotting  the  dock 
trucks.  Thus  the  trucks  are  actually  in  motion  90  per 
cent  of  the  time. 

Electric  Trucks  for  City  Delivery 

City  deliveries  are  made  with  electric  trucks,  which 
are  loaded  at  night  so  they  are  ready  to  start  early  in 
the  morning.  After  a  chauffeur  has  delivered  his  goods 
he  telephones  to  the  Bush  Terminal  to  ascertain  whether 
some  terminal-bound  freight  can  be  picked  up  on  the 
way  back.  The  batteries  are  charged  at  night  and  re- 
ceive a  boosting  charge  during  the  day.  Some  of  the 
trucks  are  garaged  in  Manhattan  and  some  at  the 
terminal.  The  garage  which  cares  for  the  tractors  and 
for  the  electric  trucks  is  operated  as  a  separate  depart- 
ment which  charges  the  parent  company  and  various 
tenants  for  its  service  according  to  fixed  rates.  The 
chauffeurs  and  tractor  drivers  who  are  on  the  pay  roll 
of  the  garage  department  are  responsible  for  seeing 
that  the  trucks  are  not  overloaded  and  that  the  equip- 
ment is  not  used  for  purposes  for  which  it  is  not  in- 
tended— such  as  shifting  cars,  etc.  Every  night  the 
foremen,  whose  duties  are  to  supervise  the  transporta- 
tion end  of  the  business,  assemble  in  the  office  of  the 
superintendent  of  transportation  and  decide  on  what 
materials  have  to  be  moved  the  following  day.  Avail- 
able transporting  equipment  is  then  divided  among  the 


SOME    OF    THE    ELECTRIC   TRUCKS    EMPLOYED    TO    MAKE    CITY   DELIVERIES    AND    COLLECT    FREIGHT 


to  get  a  car  to  a  tenant's  door  within  a  very  short 
time  after  he  calls  for  one.  All  cars  are  unloaded  at 
platforms  which  are  level  with  the  car  floors. 

The  methods  of  loading  the  ships  are  practically  the 
reverse  of  those  used  in  unloading.  Goods  are  brought 
in  by  trucks,  by  train  and  by  battery  tractors  from  the 
stores  and  are  assorted  to  facilitate  stowing  in  the  ship's 


foremen  and  requisitions  are  made  on  the  garage  for 
the  equipment  for  each  job.  In  the  morning  the  drivers 
report  to  the  different  foremen  according  to  these  or- 
ders. Great  economies  have  been  obtained  with  the 
tractors,  compared  with  the  results  of  operating  mule- 
drawn  trailers,  although  the  latter  are  still  used  on 
small  jobs  and  to  supplement  tractors  at  busy  times. 
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So  thai  iii«'  tractors  and  trucks  shall  not  have  to  be 
run  Into  Axed  positions  in  the  garage  for  charging,  the 
circuits  have  been  run  to  outlets  on  the  ceiling  and  the 
charging  plugs  attached  thereto  and  supported  by  coun 
terweighta  which  permil  them  t<>  be  raised  when  noi  in 
usf  Anderson  charging  p  1  u ^r s  and  Cutler-Hammer 
charging  boards  are  employed,     Spare  truck  parts  are 
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kept  in  stock  for  rebuilding  one  of  each  kind  of  truck. 
At  night  when  a  truck  is  brought  into  the  garage  loaded 
the  weight  is  taken  off  the  springs  by  jacking  up  the 
platform. 

Costs  of  Using  Battery  Trucks  and  Tractors 

The  data  thus  far  available  on  the  energy  consump- 
tion of  the  tractors  show  that  they  have  performed  their 
duties  with  a  current  consumption  of  3.31  amp.-hr.  per 
ton-mile  (2.27  amp.-hr.  per  metric  ton-km.).  The  av- 
erage weight  transported  has  been  123  tons  (115  metric 
tons)  and  the  length  of  haul  between  100  ft.  (30.48  m.) 
and  6000  ft.  (1828.8  m.),  or  an  average  of  0.4  mile 
(0.64  m.).  Four-wheel  platform  trucks,  14  ft.  (4.27 
m.)  long  by  4.5  ft.  (1.37  m.)  wide  and  equipped  with 
roller  bearings,  are  employed  in  this  service  Among 
the  various  forms  in  which  the  miscellaneous  warehouse 
commodities  are  handled  in  the  raw  state  are  bales, 
bags,  cases,  barrels,  mats,  etc.  Of  the  1,325,000  tons  of 
freight  handled  at  the  Bush  terminal  per  year,  about 
324,000  tons  (294,000  metric  tons)  is  moved  by  tractors 
between  the  piers  and  warehouses.  The  remainder  is 
transported  in  trucks  or  trains  handled  by  electric  loco- 
motives. 

Several  typical  examples  will  serve  to  show  the  rela- 

RATING  AND  BATTERY  EQUIPMENT  OF  TRUCKS 
AND  TRACTORS 


Haulage 
Number  and  Make  Capacity  (Tons) 

Trucks : 

25  Walker 5 

3  General  Motors    5 

2  Walker 2 

3  General  Motors    2 

Tractors : 

4  General  Vehicle 10 

4   Walker 15 

1  Lansden     10 


No.  and  Type  of  Cells 


BO 

A-12 

60 

A-12 

5  6 

A- 8 

60 

A-8 

59 

A-8 

60 

A-12 

6,0 

A-8 

tive  advantage  of  handling  material  by  electric  tractors 
instead  of  by  hand  or  with  horse  trucks.  For  instance, 
in  loading  trailers  with  bales  of  fiber  the  battery  cranes 
and  tractors  can  perform  the  work  at  a  cost  of  7.2  cents 
per  bale,  whereas  with  hand  operation  it  costs  8.8  cents 
per  bale.  Three-hundred  pound  (136-kg.)  bags  of  ore 
can  be  loaded  onto  cars  by  battery  cranes  at  a  cost  of 


iii  centi  per  ton  (28  cent  pei  metric  ton),  whereas 
with  hand  operation  it  costs  82.4  cents  per  ton  (35.7 
cents  per  metric  ton),  in  addition,  the  battery  crane 
permits  an  average  increase  In  speed  of  handling  of 
aboul   i<>  per  cent.    Comparing  the  use  of  horse  truck 

and   tractors   for   loading  and   unloading  ease  goods  and 

transporting  them,  it  costs  L6.1  cents  per  case  with  horse 

truck  and  L4.2  Cents  per  case  with  tractors.  The  last 
two  values  are  based  on  hauling  the  commodity  450  ft. 
(  L87.16  m.). 

Storage-battery  tractors  show  an  advantage  also  when 
the  cost  of  operating  them  is  compared  with  that  of 
moving  commodities  in  box  cars.  For  instance,  suppose 
that  400-lb.  (181.4-kg.)  bales  are  to  be  moved  from  a 
lighter  to  a  pile  in  the  storehouse.  The  complete  cost  of 
operation  with  a  battery  tractor  is  8.7  cents  per  bale, 
whereas  when  moving  the  material  in  the  box  cars  the 
cost  is  26.2  cents  per  bale.  At  the  Bush  Terminal  the 
cost  of  energy  for  loading,  unloading  and  transporting 
materials  amounts  to  a  small  percentage  of  the  total  op- 
erating cost  per  year.  Labor  expense  represents  41.7 
per  cent  of  the  total  operating  cost.  The  yearly  operat- 
ing cost  of  the  tractors  is  66.3  per  cent  of  their  initial 
cost. 

The  performance  noted  in  the  preceding  data  is  rather 
remarkable  in  view  of  the  fact  that  some  of  the  bat- 
teries are  operated  at  75  per  cent  overload  and  are  un- 
protected from  the  excessive  jar  and  vibration  due  to 
the  trucks  and  tractors  operating  over  the  rough  cob- 
blestones and  boards  between  the  piers  and  warehouses. 
Edison  batteries  are  used  in  the  trucks  and  tractors. 

In  conclusion  it  might  be  pointed  out  that  the  Bush 
Terminal  company  did  not  wish  to  use  electric  trucks 
and  tractors  at  first.  Neither  did  it  buy  all  of  the  trucks 
it  now  has  on  the  spur  of  the.  moment.  A  few  trucks 
were  tried  in  the  beginning.  Such  satisfactory  results 
were  obtained  that  more  were  purchased.     Some   in- 


MOTOR-OPERATED  WHIP   HOISTS   SERVING  WAREHOUSES 

dication  of  the  way  in  which  electric  transportation  is 
now  considered  by  the  Bush  Terminal  Company  is  given 
by  the  fact  that  it  has  recently  ordered  twenty  more 
5-ton  (4.53-metric  ton)  tractors.  All  of  the  energy  used 
at  this  terminal  for  freight-handling  purposes,  light 
and  power  is  furnished  by  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn. 


April  14,  1917 


ELECTRICAL     WORLD 


697 


Saw- Mill  Waste  for  Generating  Electricity 

How  an  Arkansas   Lumber   Company   Has  Co-operated   with  a 

Central  Station  by  Supplying  It  with  Steam 

Generated  from  Wood  Waste 

BY   J.   B.   WOODS 
Malvern,  Ark. 


UNDER  ordinary  lumber-manufacturing  conditions 
about  two-thirds  of  the  volume  of  the  logs  fed  to 
the  mills  is  converted  into  salable  lumber.  The 
rest  goes  into  slabs,  sawdust,  culled  pieces,  cut-off  ends 
and  the  like  fit  for  nothing  but  fuel.  While  part  of  this 
waste  may  be  burned  instead  of  coal  for  the  production 
of  power   in   the   mill,   there    is   generally   more   than 
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FIG.    1- 


-ARRANGEMENT    OF    GENERATING    EQUIPMENT    SUPPLIED 
WITH    STEAM    FROM    NEARBY    SAWMILL 


enough  for  this  purpose,  so  an  excellent  opportunity  is 
afforded  for  the  manufacture  of  byproducts,  such  as 
paper,  chemicals,  small  wooden  novelties,  etc.  A  still 
simpler  method  of  utilizing  the  wood  waste,  however, 
has  been  adopted  by  the  Arkansas  Land  &  Lumber 
Company,  Malvern,  Ark.,  which  has  co-operated  with 
the  Arkansas  Light  &  Power  Company  in  producing 
electrical  energy  out  of  waste  products  from  the  saw- 
mill. The  wood  is  burned  in  boilers  at  the  lumber  mill 
and  steam  conveyed  through  8-in.  (20.4  cm.)  pipe  to  the 
control  station  on  the  lumber  company's  property. 

There  are  two  sources  of  fuel  at  this  mill:  the  saw- 
mill and  the  planing  mill.  As  the  first  mentioned  is 
only  a  few  yards  from  the  boiler  room,  all  waste  is 
handled  by  a  system  of  chain  conveyors  which  conducts 
the  scraps  of  wood  to  a  grinding  machine.  After  being 
converted  into  an  easily  burnable  state,  the  waste  is 
deposited  in  a  brick  fuel  house  at  one  end  of  the  boiler 
room.  From  the  planing  department  waste  is  conveyed 
to  the  depository  through  a  blow  pipe,  in  which  a 
forced  draft  is  maintained  by  a  high-speed  fan.  Small 
pipes  reach  from  the  main  conveyor  to  each  planing 
machine,  and  also  to  another  grinder  the  purpose  of 
which  is  to  reduce  large  scraps  to  the  size  desired  for 
burning  in  the  fire-boxes.  Two  other  chain  conveyors 
are  provided,  one  of  which  brings  waste  from  the  fuel 
house  to  the  boiler-room  wall,  while  the  other  carries  it 
over  the  boilers  in  a  tube  which  is  equipped  with  feed 
chutes.  By  the  pressure  of  a  lever,  fuel  can  be  precipi- 
tated into  any  of  the  fire-boxes.  The  wood  waste  which 
passes  across  the  boilers  without  being  used  is  carried 
back  on  the  return  chains  into  the  fuel  house  for  future 
use.  As, these  two  chains  are  operated  by. an  engine 
inside  the  boiler  room,  the  firemen  can  regulate  the 
volume  of  fuel  moved  to  meet  the  needs  of  the  boilers. 


Special  grates  are  required  for  burning  the  sawdust. 
They  consist  of  units  measuring  8  in.  by  3  ft.  (20.4  cm. 
by  0.6  m.)  on  their  upper  surfaces  and  containing  per- 
forations 0.75  in.  (19  mm.)  in  diameter.  The  boilers 
are  of  the  horizontal-tubular  type,  set  in  steel  casings, 
with  steel  fuel  chutes  discharging  into  each  firebox. 
They  are  grouped  in  batteries  of  four,  and  are  rated  at 
200  hp.  each  when  carrying  150-Cb.  (68  kg.)  pressure. 
Altogether,  they  consume  the  waste  from  a  plant  which 
produces  about  75,000  ft.  (23  km.)  of  lumber  daily,  and 
supply  steam  to  two  large  mill-drive  engines,  two  smaller 
auxiliaries,  ten  dry-kiln  chambers,  two  steam  water- 
pumps  and  the  turbines  in  the  electric-service  plant. 

The  arrangements  of  equipment  in  the  boiler  room 
and  generating  station  are  shown  herewith.  In  the 
latter  are  two  2300-volt,  three-phase  Curtis  horizontal 
turbo-generators,  each  guaranteed  to  deliver  500  kw. 
and  using  19  lb.  (8.6  kg.)  of  steam  per  kilowatt-hour 
at  125  lb.  (56.7  kg.)  pressure.  The  demands  upon  this 
plant  require  only  one  machine  in  continuous  operation, 
so  that  the  steam  consumption  under  winter  conditions 
is  about  equivalent  to  output  of  two  boilers  during  peak 
load. 

Three  2300/1 10-volt  Moloney  transformers  furnish 
power  for  the  small  motors  and  the  station  lighting 
system,  while  three  large  2300/22,000-volt  General 
Electric  transformers  supply  energy  for  a  30-mile  (48.3 
km.)  line  to  Arkadelphia. 

Exhaust  steam  is  discharged  into  LeBlanc  jet  con- 
densers, equipped  with  25-hp.  Westinghouse  induction 
motors,  which  take  current  from  the  turbines.  Cold 
water  for  condensing  is  taken  from  a  nearby  creek, 
while  the  warm  waste  discharges  into  the  log  pond. 
The  town  of  Malvern  receives  energy  from  this  plant 
at  the  generated  voltage. 

The  amounts  of  energy  consumed  in  Malvern  and 
Arkadelphia  are  in  the  ratio  of  1.5  to  3.5,  but  Mal- 


FIG.    2 — SAW-MILL    BOILER    ROOM    GENERATING    STEAM    FROM 
WOOD    WASTE 

vern's  demands  are  chiefly  for  lighting  purposes,  while 
those  of  the  latter  city  are  for  industrial  motors  to  a 
large  extent.  The  peak  demand  in  Arkadelphia  occurs 
in  daytime,  when  the  sawmill  is  using  a  great  volume  of 
steam.  The  critical  period  is  just  before  6  p.  m.,  when 
motors  are  running  and  electric  lamps  are  being  turned 
on.      After   this    peak    ample    steam    is    available    for 
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operetta  '   i  .  since  the  null  machinery  li 

-dint   down  .in. I  only   tin-  dry-kilns,  pumps  and  conveyor 

iu>  require  Bteam.  This  co-operative  arrangemenl 
between  the  lumber  and  central  itation  company  has 
existed  more  than  two  years  and  has  proved  successful 
and  sat isf acton  '"  both  parties.  The  electric  ervice 
company  is  relieved  of  buying  coal,  while  the  lumber 
company  has  solved  the  waste  disposal  problem  at  fair 
profit. 


THE  EFFECT  OF  SULPHUR 

ON  THE  VALUE  OF  COAL 

How  Different  Forms  of  Sulphur  Affect  the  Heating 

Value  of  Coal,  Produce  Corrosion 

and  Augment  Clinkers 

1!V    ALBERT    M  \KTINEAU 

Not  very  long  ago  only  very  large  consumers  of  coal 
purchased  their  fuel  on  specifications,  hut  it  is  now  be- 
coming  increasingly  common  for  small  consumers  to  do 
likewise.  In  many  of  the  specifications  drawn  up  by 
these  small  consumers  there  are  usually,  in  addition  to 
the  definite  stipulation  regarding  the  heating  value, 
statements  concerning  the  amounts  of  volatile  matter, 
moisture,  ash  and  sulphur  that  shall  be  permitted. 
While  there  are  very  good  reasons  for  specifying  defi- 
nite properties  in  some  cases,  some  requirements  are 
stated  in  such  a  vague  way  that  their  value  is  very  ques- 
tionable. For  example,  definite  statements  are  made 
regarding  sulphur,  without  stating  in  what  form  the 
sulphur  may  be  present,  or  without  fully  understanding 
the  effect  of  the  presence  of  sulphur  in  its  various  forms. 
For  this  reason  attention  will  be  called  in  a  brief  and 
general  way  to  the  action  of  sulphur,  and  why  its  influ- 
ence is  considered  deleterious. 

Sulphur  may  be  present  in  coal  in  several  different 
forms,  the  most  common  of  which  is  iron  pyrite  (FeS,). 
Sometimes  the  pyrites  are  divided  very  finely,  the  par- 
ticles being  so  small  as  to  be  barely  discernible.  At 
other  times  large  masses  are  present,  which  are  imme- 
diately recognizable.  Organic  sulphur,  which  is  sulphur 
combined  with  carbon  or  carbon  and  hydrogen,  is  also 
present  quite  frequently.  Sometimes  free  sulphur  is 
found,  but  where  it  occurs  it  is  in  such  small  quantities 
that  is  of  relatively  little  importance  compared  with  the 
other  forms.  Sulphate  of  iron,  lime  and  aluminum  are 
often  found  in  weathered  coal  which  has  been  standing 
a  long  time  exposed  to  moisture  and  air,  such  as  in  the 
outcrop  of  a  coal  seam. 

The  effect  of  sulphur  depends  upon  the  form  in  which 
it  is  present.  When  coal  is  consumed  sulphur  of  the 
unoxidized  form  is  burned  to  sulphur  dioxide,  therewith 
liberating  heat.  On  the  other  hand,  if  the  sulphur  is  in 
the  foz-m  of  ferrous  sulphate  or  calcium  sulphate  it  has 
no  heating  value,  but  instead  absorbs  heat  on  combus- 
tion of  the  coal.  In  weathered  coal  the  amount  of  oxi- 
dized sulphur  is  ordinarily  so  small  that  its  effect  on  the 
heating  value  of  the  coal  can  be  ignored.  On  the  other 
hand,  for  coal  which  has  been  newly  mined  the  heating 
value  varies  from  2250  to  2950  calories,  depending  upon 
whether  the  sulphur  is  present  as  organic  sulphur  or  as 
pyrites.  When  iron  pyrites  burn,  resulting  in  the 
formation  of  sulphur  dioxide  (S02)  and  ferric  oxide 
(Fe.,0.)  the  heat  of  combustion  is  about  700  calories 
higher  than  that  of  sulphur  in  organic  form  which 
burns  to  sulphur  dioxide. 


The  pre  ence  of  sulphates  is  much  more  detriments 
to  heating  value  In  weathered  coal  than  In  coal  which 
has  been  newly  mined.    For  example,  take  the  heatinl 

value   of    I    pei    i  tut    sulphur   existing   as   pyrite   as  29.5 

calories.  During  combustion  of  the  coal  the  decompoffl 
ti<  ii  of  ferrous  sulphate  <  FeS04  ill  0)  corre  ponding  to 

1    per  cent    of    tlie    sulphur   ahsorhs    ahout    21.5   calories, 

being  a  I"      therefore  in  in  at  of  ahout  51  caloi 
three-fourths  of    i    per  cent.     Considered   alone,   this 
would  not  he    uch  a  very  serious  matter,  because  usually 
the  amounl  of  Bulphur  presenl  does  not  exceed  i  or  2 

per  cent.  But  I  per  cent  of  BUlphur  existing  as  pyritea 
absorbs  2  per  cent  by  weight  of  oxygen  on  oxidation, 
and  absorbs  and  combines  with  ahout  1  per  cent  ol 
water,  which  is  not  given  oil'  on  air-drying.  It  can  thus 
he  seen  that  air-dry  coal  is  liable  to  he  ahout  (J  per  cent 
heavier  on  account  of  the  oxidation  of  1  per  cent  of  sul- 
phur, and  the  calorific  value  per  unit  of  coal  7  per  cent 
lower  in  heating  value  instead  of  only  three-fourths  of 
J  per  cent. 

Other  Reasons  Why  Sulphur  Is  Detrimental 

In  addition  to  the  lower  heating  value  of  coal  due  tc 
the  presence  of  sulphur  in  its  various  forms  there  are 
other  reasons  why  sulphur  is  detrimental.  One  of  these 
is  corrosion.  When  the  flue  gases  pass  up  the  chimnej 
they  cool  off  and  condense  against  the  comparativelj 
cold  sides  of  the  stack.  The  sulphur  dioxide  in  the  flue 
gases  which  have  formed  during  the  combustion  of  the 
coal  unites  with  the  water  and  forms  sulphurous  acid 
which,  remaining  in  that  form  or  changing  to  sulphuru 
acid  by  further  oxidation,  has  a  corrosive  effect  upor 
the  metallic  stack  and  other  metallic  structures  in  clos< 
proximity. 

Furthermore,  the  greater  the  percentage  of  sulphut 
the  greater  the  chance  of  clinker  forming  in  the  ash 
although  there  are  exceptions  to  this  statement,  o* 
course,  depending  upon  the  form  in  which  the  sulphut 
is  present,  the  form  when  converted  to  ash,  etc.  How 
ever,  sulphur  is  usually  present  as  pyrites,  so  that  th< 
iron  oxide  formed  during  combustion  readily  unitei 
with  the  highly  silicious  constituents  of  the  ash  to  forn 
clinkers.  The  higher  the  temperature  the  more  readilj 
this  occurs.  Further,  iron  pyrites  give  off  about  one 
half  of  their  sulphur  on  being  heated,  leaving  ferroui 
sulphite.  Therefore,  in  coals  rich  in  pyrites  the  condi 
tions  are  very  favorable  to  formation  of  clinker,  espe 
cially  if  the  pyrites  are  present  in  good-sized  lumps 
Iron  oxide  alone  will  not  cause  clinker,  but  in  the  pres 
ence  of  silicious  constituents  of  the  ash  it  will.  Neithei 
will  ferrous  sulphite  clinker  by  itself.  With  pyrites  ii 
coarse  aggregates,  and  with  finely  powdered  ash  of  i 
highly  silicious  nature,  however,  ferrous  sulphide  wil 
cause  clinker. 

Summarizing,  the  presence  of  sulphur  is  not  welcorm 
in  coal  since  it  lowers  the  heating  value,  causes  corro 
sion  of  metal  and  concrete  structures,  and  increases  th< 
difficulties  of  operating  the  boilers  and  disposing  of  th 
waste  products.  Which  of  these  objections  is  the  mos 
important  to  consider  depends,  of  course,  upon  circum 
stance,  the  price  of  coal,  the  methods  of  firing,  the  font 
in  which  the  sulphur  is  present,  etc.  With  the  increas 
ing  use  of  specifications  for  the  purchase  of  coal,  am 
the  greater  refinements  which  will  come  into  them,  th 
indications  are  that  sulphur,  its  various  forms  and  thei 
effects  on  heating  value  and  operation  will  receive  mor 
attention  as  time  goes  on. 
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Overcoming  Difficulties  With  Aerial  Cable 

Problem  of  Supplying  Service  Where  Conditions  Do  Not  Permit  the  Use  of  Open-Wire  or 

Underground  Circuits  Has  Been  Met  by  One  Operating  Company 

by  Installing  Aerial  Cable 

BY   E.    B.    MEYER 
Assistant   to  Chief  Engineer,   Public  Service  Electric  Companj   ol  New  .1    rse> 


SINCE  the  European  war  began  electric  service  com- 
panies have  been  confronted  with  numerous  operat- 
ing problems  in  connection  with  their  transmission 
systems  due  to  the  rapid  growth  of  commercial  loads 
which  has  resulted  from  increased  industrial  activities. 
The  pressure  thus  brought  to  bear  against  central  sta- 

_.Jute 

,.  Soft  Steel  Tape  Armor 

,.%l  Reinforced  Rubber 

,.-%2  Paper  Jacket 

,.-7/^  Insulation  (Paper) 

150,000  CM.  Conductor 

Jute  or  Paper  Filler 

(impregnated) 


FIG.    1 — MODIFIED   FORM    OF   CABLE   FOR    13,200-VOLT 
OVERHEAD  SERVICE 

tions  has  been  considerable,  since  hardly  any  industrial 
plants  had  time  to  build  their  own  generating  stations 
because  of  the  short  time  permitted  by  their  foreign 
contracts  to  make  deliveries.  Furthermore,  the  rates 
and  service  offered  by  utility  companies  made  it  hardly 
worth  while  to  consider  building  isolated  plants. 

This  rapid  and  unexpected  growth  in  business  has 
made  it  necessary  for  central  station  companies  to  adopt 
special  methods  in  the  solution  of  their  problems,  par- 
ticularly in  cases  where  existing  lines  had  been  designed 
for  low-voltage  and  small-capacity  service.  One  of  the 
special  methods  of  solving  these  transmission  problems 
has  been  by  the  use  of  aerial  cable  run  on  poles  and 


\\  Messenger 
Strand  to 
be  above 
Through 


i'Lag 
Screw: 


FIG. 


^Suspension 
Clamp 


2 — DOUBLE-ENDED    THROUGH-BOLT     FOR     SUSPENSION     OF 
MESSENGER 


supported  by  messenger  wire,  a  form  of  construction 
similar  to  that  used  in  telephone  work. 

Recently  a  large  utility  company  found  it  necessary  to 
connect  two  of  its  main  generating  stations  with  tie 
feeders.  Most  of  the  land  between  the  two  stations  was 
soil  of  a  marshy  character,  through  which  it  would  have 
been  impossible  to  run  a  duct  line  without  the  use  of 


foundation  piling.  The  running  of  overhead  wire  was 
considered,  but  was  found  impracticable  because  the  line, 
in  several  places  would  have  to  cross  freight  yards, 
trestles  and  bridges  and  the  owners  of  these  structures 
objected  to  open-wire  high-tension  lines.  It  was  there- 
fore concluded  that  the  use  of  aerial  cable  would  fur- 
nish the  most  satisfactory  solution  of  the  problem. 

In  this  installation  ordinary  lead-covered  cable  of  the 
same  type  as  for  underground  work  was  run  on  a  pole 
line  with  50-ft.  (15.24-m.)  pole  spacing.  To  protect  the 
sheath  from  mechanical  injury  a  covering  was  applied 
consisting  of  several  layers  of  jute  and  marlin  with  an 
outer  armor  of  soft-steel  tape.    This  type  of  cable  was 


fig.  3- 


-AERIAL   CABLE    CROSSING   UNDER   RAILROAD   BRIDGE   AND 
ELECTRIC  RAILWAY  POWER  CIRCUITS 


found  undesirable  for  aerial  work,  however,  because  of 
the  excessive  weight  of  the  cable  and  the  fact  that  stand- 
ard pole-line  construction  could  not  be  used.  To  over- 
come these  objections  a  special  cable  was  developed. 

In  Fig.  1  is  shown  the  modified  form  of  cable  for 
13,200-volt  operation,  which  is  made  up  with  7/32-in. 
(5.55-mm.)  paper-conductor  insulation,  a  3  '32-in. 
(2.38-mm.)  paper  jacket  and  a  4/32-in.  (3.18-mm.)  re- 
mforced-rubber  covering  over  the  paper  jacket.  The 
construction  of  the  reinforced  rubber  is  similar  to  that 
of  the  ordinary  garden  hose,  several  layers  of  cloth  be- 
ing vulcanized  in  the  rubber.  The  entire  cable  is  then 
covered  with  tape  well  saturated  with  rubber  compound 
and  a  weatherproof  braid  which  is  thoroughly  impreg- 
nated with  a  waterproofing  compound.  For  mechanical 
protection  the  whole  core  is  incased  in  an  armor  made 
of  galvanized  steel  tape.  This  form  of  construction  re- 
duces the  weight  of  the  cable  approximately  50  per  cent 
and  permits  the  use  of  lighter  pole-line  construction. 
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The  principal  advantage  of  aerial  cable  for  tie  feedei 
is  thai  n  makes  little  difference  how  mans 
m  rking  linee  are  carried  on  a  single  pole  line.  Addi- 
tional cable  may  be  run,  exiating  construction  chani 
transferred  or  repaired  without  talcing  any  line  ou1  of 
service  excepl  the  one  on  which  the  actual  work  Is  be 
Ing  done.  Lightning  dischargee  seem  to  have  little  el 
feet  because  the  messenger  wire  which  carries  the  aerial 
cable  is  permanently  grounded. 

a  pole  line  carrying  five  L8,200  voll  feeders  is  shown 

in  Fig.  S.  This  line  has  been  in  operation  lor  more  tl 
six  years  withoul  the  occurrence  of  a  single  failure. 
Class  I!  chestnut  poles,  with  a  normal  spacing  of  90  ft. 
to  100  ft.  <  :27.i:'>  to  30.48  m.)  are  usually  required  for 
aerial  cable  installations.  Where  conditions  make  it 
necessary,  sections  as  long  as  150  ft.  (45.72  m.)  are  per- 
missible, but  in  such  cases  the  adjacent  sections  should 
not  exceed  L30  ft.  (x:ii).G2  m.).  Sections  longer  than  150 
ft.  (,4f>.72  m.)  should  receive  special  attention,  and  ('lass 
A  poles  should  be  used  on  long  sections  and  at  points 
of  special  strain. 

The  location  and  frequency  of  guys  is  largely  depend- 
ent on  local  conditions  and  can  in  most  cases  be  decided 
by  a  competent  line  superintendent.  Attention  is  called, 
however,  to  the  fact  that  the  strain  at  dead  ends  and 
corners  is  very  great,  frequently  being  as  much  as 
25,000  1b.  (11,339.8  kg.).  These  points  of  special  strain 
need  to  be  well  guyed.  Both  the  anchors  and  the  guys 
should  be  designed  with  a  factor  of  safety  so  high  that 
the  messenger  will  fail  before  the  pole  will  pull  over. 
In  all  cases  it  will  be  necessary  to  reinforce  the  guy 
stubs  by  an  anchor  guy. 

For  the  suspension  of  the  messenger  a  double-ended 
%-in.  (15.88  mm.)  through-bolt  is  recommended,  as  il- 
lustrated in  Fig.  2.  The  use  of  a  safety  clamp  is  also 
desirable.  This  clamp  serves  the  double  purpose  of  re- 
inforcing the  through-bolt  and  preventing  the  cable 
from  falling  to  the  ground  in  case  the  rings  fail.    Care- 
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Transmission 
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tinn  of  this  character  and  is  not  built  like  guy  clamps, 
which  are  designed  tO  grip  two  strands  instead  of  .me 
It  affordl  a  greater  lever  arm  for  the  bolts  to  work 
upon  in  grasping  the  messenger  and  supports  the  mes- 
senger strand  closer  to  the  bolt,  thereby  decreasing  the 

bending  moment  on  the  bolt 
due  to  the  weight  of  the 
cable. 

The  messenger  strand 
should  always  be  placed 
above  the  bolt  in  order  that 
the  weight  of  the  cable  shall 
not  be  supported  by  the 
clamp.  Various  forms  of 
cable  rings  may  be  used  in 
supporting  the  cable  on  the 
messenger  wire.  Where 
two  or  more  cables  are  to 
be  installed  on  a  pole  line, 
they  are  usually  suspended 
in  pairs,  two  from  each 
through-bolt,  in  order  to 
save  labor  of  installing.  The  messenger  i's  extra- 
strength  y8-in.  (15.88  mm.)  seven-strand  galvanized 
wire.  The  wire  composing  the  strand  should  be  free 
from  scales,  inequalities,  splints  or  other  imperfections 
not  consistent  with  the  best  workmanship.  It  is  usual  in 
purchasing  galvanized-steel  wire  of  this  character  to 
have  it  conform  to  a  specification  covering  the  galvaniz- 
ing. This  is  necessary  as  otherwise  inferior-grade  wire 
might  be  supplied. 

It  is  very  important  that  the  messenger  wire  be  drawn 
as  tight  as  possible,  in  order  to  prevent  excessive  sag- 
ging when  subjected  to  the  weight  of  the  transmission 
cable.  If  this  is  not  done  an  unsightly  installation  will 
result.  After  the  messenger  wire  has  been  given  its 
final  pull  and  properly  dead-ended,  the  placing  of  the 
aerial  cable  is  the  next  step.    In  pulling  the  cable  up  to 
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FIG.  5 — METHOD  OF  SUPPORT- 
ING   CABLE    WHILE    IT    IS 
BEING    INSTALLED 


FIG.    4 TWO   AERIAL  CABLES   ENTERING    A   POWER    SUBSTATION 


FIG.  6 — CATENARY  METHOD  OF  SUPPORTING  CABLE 


ful  tests  made  on  this  type  of  suspension  show  that  it 
will  withstand  the  maximum  loads  to  which  it  will  be 
subjected. 

The  clamp  used  is  similar  to  that  employed  by  the 
American  Telephone  &  Telegraph  Company,  the  size  of 
clamp  depending  on  the  size  of  the  messenger  strand 
adopted.    The  clamp  is  designed  expressly  for  construc- 


the  messenger  wire  it  is  very  important  that  due  pre- 
cautions be  exercised  in  order  that  it  may  not  be  dam- 
aged in  any  way  and  not  subjected  to  excessive  strains 
which  would  tend  to  weaken  or  damage  the  insulation. 

The  first  reel  is  set  up  in  the  usual  manner  and  the 
cable  "run  off"  to  the  first  pole,  at  which  is  placed  a 
sheave  of  approximately  12  in.    (30.48  cm.)   diameter, 
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the  top  of  the  sheave  being  about  5  in.  (12.7  cm.)  be- 
low the  messenger  wire.  On  the  four  or  five  succeed- 
ing poles  similar  sheaves  or  cable  rollers  are  placed. 
In  feeding  out  the  cable  2y2-in.  (63.5  mm.)  S  hooks, 
spaced  18  in.  (45.7  cm.)  apart,  are  fastened  to  it  with 
small  pieces  of  marlin  tied  in  loop  knots,  as  illustrated 
in  Fig.  5.    A  lineman  is  stationed  at  each  pole  to  change 
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an  insulating  compound,  is  applied  to  a  thickness  of 
4/32  in.  (3.18  mm.).  Over  the  jacket  of  cambric  tape 
several  layers  of  the  best-grade  rubber  tape  to  make  a 
covering  5/32  in.  (3.97  mm.)  in  thickness  are  applied. 
In  applying  the  tape  it  is  painted  between  layers  with 
a  good-quality  rubber  compound.  After  the  joint  has 
thus  been  made,  it  is  entirely  covered  with  three  or  four 

APPROXIMATE  WEIGHTS  AND  DIAMETERS  OF  THREE- 
CONDUCTOR,   13,200-VOLT  AERIAL  CABLES 


Size  Weight 

( B.  &  S  gage  per  Foot 

or  circ.  mils)  (Pounds) 

No.    4 3.50 

No.    2 4.05 

No.    1 4.45 

1/0     4.80 

2/0     5.70 

4/0     6.70 

250,000   circ,    mil 7.05 

350,000   circ.    mil 8.50 


Weight 

per  Meter 

(Kg.) 

Outside  Diameter 
(Inches)            (Cm.) 

5.20 

2.25 

5.72 

6.02 

2.41 

6.14 

6.62 

2.50 

6.35 

7.13 

2.57 

6.53 

8.47 

2.66 

6.75 

9.96 

2.91 

7.40 

10.45 

3.00 

7.61 

12.60 

3.22 

8.18 

FIG.   7 — CLAMP  USED   WHERE   ANGLE   BETWEEN   CABLE   AND   THE 
HORIZONTAL  IS  MORE  THAN  30  DEG. 

the  S  hooks  from  one  side  of  the  pole  to  the  other  while 
the  cable  is  being  drawn  into  place.  After  the  entire 
length  of  cable  has  been  installed  the  S  hooks,  which 
were  used  only  as  temporary  supports,  are  removed  and 
permanent  rings  put  in  place.  This  operation  is  per- 
formed by  a  lineman  supported  on  a  boatswain's  chair, 
which  is  moved  along  the  section  supported  by  the  mes- 
senger wire.  In  pulling  the  transmission  cable  into 
place  either  a  motor  truck,  horses,  hand  or  power  winch 
may  be  used. 

No  special  means  are  employed  in  splicing  the  paper- 
insulated  reinforced-rubber  cable,  but  the  usual  precau- 
tions observed  in  the  installation  of  underground  cable 


layers  of  friction  tape  well  painted  with  rubber  com- 
pound. The  joint  is  then  ready  for  the  application  of 
a  soft-steel  galvanized  tape  over  which  there  are  finally 
applied  three  or  four  layers  of  friction  tape  painted  be- 
tween the  layers  with  a  good  quality  of  waterproof  com- 
pound. To  keep  the  cable  in  good  condition  it  is  neces 
sary  to  paint  it  every  four  or  five  years  with  some  form 
of  insulating  paint.  This  serves  to  keep  the  outside 
jacket  from  disintegrating  and  protects  it  from  the  ac- 
tion of  the  elements. 

In  the  accompanying  table  are  given  the  approximate 
weights  and  outside  diameters  of  three-conductor  cables, 
insulated  for  13,200-volt  operation. 

Where  it  is  necessary  to  make  connection  between  an 
aerial  cable  and  an  underground  system  a  standard  form 


FIG.   8 — INSTALLATION   OF  FIVE   AERIAL   CABLES   WHICH    HAVE   BEEN    IN    SERVICE    SIX    YEARS    WITHOUT    A   SINGLE   FAILURE 


must  be  taken  into  consideration.  The  jointing  of  any 
cable  is  more  or  less  a  matter  of  personal  experience  and 
great  care  must  be  exercised  in  all  cases  to  exclude 
moisture.  The  work  should  be  done  carefully  by  a  re- 
liable and  experienced  workman  and  no  splicing  should 
be  undertaken  when  weather  conditions  are  unfavor- 
able. Each  conductor  of  the  cable  is  insulated  with 
black  bias-cut  varnished-cambric  tape  to  a  thickness 
about  30  per  cent  greater  than  the  machine-applied  in- 
sulation. Between  each  layer  of  tape  is  applied  var- 
nished-cambric insulating  compound.  After  the  indi- 
vidual conductors  have  been  insulated  a  jacket  of  bias- 
cut  black  cambric  tape,  well  painted  between  layers  with 


of  lead-covered  cable  is  used  and  installed  in  a  lateral 
pipe.  The  joint  between  the  underground  and  aerial 
cable  is  made  up  in  the  manner  just  described,  and  over 
it  is  slipped  a  lead  sleeve  one  end  of  which  is  wiped  to 
the  lead-covered  cable  and  the  other  end  is  well  taped  to 
prevent  moisture  from  penetrating  the  cable. 

Two  aerial  cables  entering  a  power  substation  are 
shown  in  Fig.  4.  In  this  installation  iron  pipe  laterals 
are  run  up  the  pole  and  underground  lead-covered  cable 
is  spliced  to  the  aerial  cable  as  just  described. 

It  is  customary  in  aerial  installations  to  ground  the 
messenger  strand.  Where  the  soil  is  dry  or  soil  condi- 
tions unfavorable  for  grounding  a  ground  connection 
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should  be  Installed  at  every  second  pole.  Where  th«' 
earth  is  damp  and  soil  conditloni  are  favorable  r  ground 
should  be  installed  ;it  every  fourth  pole,  in  marshy 
ind  ;iiui  in  places  where  conditions  are  particularly 
favorable  s  ground  el  every  eighth  pole  will  i>e  sufficient. 
Where  possible  this  ground  connection  should  be  well 
bonded  to  some  metallic  sub-surface  structure,  it  this 
Is  not  possible  the  standard  artificial  pipe  ground 
should  be  installed. 

it  is  also  desirable  thai  the  steel  tape  on  the  cable  be 
bonded  to  the  messenger  strand  with  bonding  wire  at 
every  cable  joint,  as  proper  bonding  is  necessary  in 
order  to  furnish  the  required  protection  against  lij^ht- 
ning.  Where  cable  is  run  through  trees  and  likely  to 
be  damaged  it  should  be  protected  from  abrasion  by 
several  layers  of  galvanized  tape  similar  to  that  used  in 
protecting  the  joint. 

On  steep  grades  where  the  angle  between  the  cable 
and  the  horizontal  is  greater  than  30  deg.  the  use  of  a 
damp  like  thai  shown  in  Fig.  7  is  recommended  for 
securing  the  cable  to  the  messenger.  Clamps  of  this 
type  can  be  made  up  as  required  and  should  be  used  on 
every  fourth  pole.  The  clamp  is  designed  to  take  the 
greater  portion  of  the  down-hill  pull  on  the  cable,  which 
otherwise  would  be  carried  by  the  cable  rings. 

Advantages  of  Catenary  Method 

A  catenary  method  of  installing  aerial  cable  is  illus- 
trated in  Fig.  6.  The  line  represented  was  built  to  fur- 
nish 3000  kw.  to  a  customer  who  required  service  within 
a  few  weeks  after  signing  the  contract.  Within  this 
short  length  of  time  it  was  impossible  to  obtain  the 
standard  aerial  cable  with  reinforced-rubber  insulation, 
so  ordinary  lead-covered  cable  was  taken  out  of  stock 
and  used  instead.  Too  great  a  strain  would  have  been 
produced  in  the  messenger  wire  and  lead  cable  if  the 
latter  had  been  installed  in  the  same  manner  as  aerial 
cable  usually  is  on  account  of  the  weight  and  long  pole 
spacing.  Consequently  it  was  decided  to  use  the  cate- 
nary form  of  construction.  As  a  result  the  strain  is 
reduced  and  the  transmission  cable  hangs  perfectly 
level  and  without  sag. 

In  Fig.  8  is  shown  an  aerial  cable  crossing  under  a 
railroad  bridge  and  electric  railway  power  circuits. 
Open-air  potheads  or  line  terminals  are  employed  to 
connect  the  cable  and  the  open-wire  transmission  con- 
ductors. No  protection  in  the  form  of  lightning  ar- 
resters is  provided,  as  after  a  number  of  years  of  opera- 
tion without  failure  from  any  source  the  cost  of  the 
installation  of  arresters  seemed  to  be  quite  unwar- 
ranted. 

Besides  meeting  the  requirements  imposed  when  a 
circuit  has  to  be  installed  quickly,  aerial  cable  also  fur- 
nishes an  ideal  form  of  construction  where  line  exten- 
sions have  to  be  made  over  marshy  ground  which  would 
require  the  use  of  foundation  piling  for  a  conduit  line, 
over  private  property,  such  as  railroad  freight  yards, 
trestles  or  bridges,  where  very  special  overhead  con- 
struction would  be  necessary,  or  on  important  streets 
where  open  wires  are  not  permitted  and  where  sub- 
way construction  would  be  expensive  or  impossible. 
While  the  installations  described  are  operated  at  pres- 
sures under  15,000  volts  such  excellent  results  have 
been  obtained  with  aerial  cable  that  one  large  central 
station  company  has  adopted  this  type  of  construction 
on  all  special  work  for  operation  at  26,400  volts. 


FINDING  TRANSFORMER  LOSSES 

Device    for    Measuring    Total    Energy    Delivered    to 
Transformer  from  Delivery  Side 

An  exceedingly  simple  device  for  measuring  the  total 
energy   delivered  to  a  distributing  transformer   from 

its   low-tension   secondary    side   is   the  subject    of   patent 
No.   1,218,588,  issued  to  Kvan  Fvans  and  a      igned  to  the 

General  Electric  Company.    A  magnetic  yoke   is   pro 


CIRCUITS  THROUGH    MEASURING  INSTRUMENT 

vided  with  potential  and  series  exciting  coils  tending  to 
send  flux  across  an  air  gap  in  which  is  placed  the  edge 
of  a  rotatable  aluminum  disk  operating  the  recording 
wattmeter.  By  providing  a  metal  vane  of  copper  the 
magnetic  flux  of  the  yoke  can  be  shielded  so  that  the 
disk  will  rotate  by  virtue  of  the  split-phase  alternating 
field  set  up  about  the  disk.  Then,  by  adjusting  the  vane 
so  that  the  disk  records  the  no-load  watt  losses  of  the 
transformer  when  there  is  no  current  through  the  series 
coil,  the  meter  can  be  made  to  register  the  aggregate 
load  on  the  transformer  from  the  delivery  or  low-ten- 
sion side  of  the  machine. 


ADJUSTABLE  ELECTROLIER 

Extensible  Two-Unit  Supports  Permit  Adapting  the 
Fixture  to  Any  Size  of  Lamp 
An  adjustable  electrolier  for  semi-indirect  lighting 
is  the  subject  of  patent  No.  1,204,044,  granted  to  H. 
D.  McFaddin  of  East  Orange,  N.  J.    Heretofore  the  sup- 
porting rods  or  spacing  members  have  usually  been  rigid 
and  of  a  definite  length.     With 
this  construction  there  has  been 
an  obvious  disadvantage   in  fit- 
ting a  globe  or  shade  to  a  fix- 
ture.    Extensible   rods   are   em- 
ployed in  the  adjustable  electro- 
lier  in  the  form  of  two   units, 
one    unit    of    each    rod    being 
attached  to  the  shade-engaging 
member  and  the  other  unit  to  the 
lamp-supporting    member.      The 
units  are  adapted  to  overlap  one 
another,  and  each  unit  is  pro- 
vided  at   its   free   ends  with   a 
hook-shaped    tongue    to    engage 
with  one  of  several  apertures  or  slots  in  the  other  unit. 
No  tools  are  required  in  adjusting  the  connection.    Fur- 
thermore, if  a  fixture  is  installed  for  a  lamp  of  a  given 
size  and  it  is  subsequently  desired  to  use  a  different 
form  of  lamp  the  change  can  be  permitted  by  a  simple 
adjustment  of  the  shade-supporting  members. 


LIGHTING  FIXTURE  WITH 
ADJUSTABLE    SUPPORTS 
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Plant  to  Serve  546-Mile  Transmission  Line 

Methods  of  Solving  Problems  Involved  in  Building  a  Hydroelectric 

Plant  in  Mountains  on  a  Site  Fifty  Miles 

from  a  Railroad 


BUILDING  a  63-mile  (101.4-km.)  transmission  line 
from  El  Centro,  Cal.,  to  Yuma,  Ariz.,  increases  the 
total  distance  from  generating  plant  to  furthermost 
:onsumer  on  the  interconnected  lines  known  as  the 
Southern  Sierras  system  to  546  miles.  The  northern- 
nost  generating  plant  in  this  chain  is  in  a  latitude  north 
>f  San  Francisco,  while  the  consumers  furthest  south  are 
'somewhere  in  Mexico,"  as  the  system  supplies  energy 
wholesale  to  a  Mexican  company  at  the  border  line. 
Energy  is  also  delivered  to  subsidiary  corporations  serv- 
ng  territory  in  Nevada.  Altogether  there  are  1192 
niles  (1919  km.)  of  55,000-volt  lines  on  the  one  system. 
In  order  to  supply  the  present  and  prospective  needs 
)f  the  territory  thus  served,  the  Pacific  Power  Corpora- 
;ion,  which  is  associated  with  the  Nevada-California 
Power  Company  and  the  Southern  Sierras  Power  Com- 
sany,  recently  undertook  the  development  of  additional 
Dower  on  Rush  Creek.  The  first  unit  of  this  plant,  which 
la  now  in  operation,  utilizes  water  stored  in  Gem  and 
Agnew  Lakes  and  feeds  the  main  transmission  line  about 
30  miles  (96.5  km.)  north  of  Bishop,  Cal.  At  present 
the  new  plant  is  supplying  5000  kw.,  and  its  capacity 
will  be  doubled  in  the  near  future  by  a  duplicate  unit. 
Still  another  10,000-kw.  plant  is  projected  for  a  site 


fig.  1- 


-POSITION  OF  STORAGE  PONDS  AND  COURSE  OF  PIPE  LINE 
INDICATED    IN    WHITE 


20  miles  (32.2  km.)  further  north  on  Leevining  Creek, 
where  a  total  of  about  1700  ft.  (518  meters)  of  head  will 
be  available,  utilizing  storage  developed  on  Rhinedollar, 
Tioga  and  Saddlebags  Lakes. 

Transportation  difficulties  constituted  one  of  the  chief 
problems  on  the  Rush  Creek  development  from  the  very 


outset.  The  first  task  was  the  building  of  a  wagon  road 
for  practically  the  entire  56  miles  (90.1  km.)  from  the 
nearest  railroad  to  the  power  house.  This  work  cost 
about  $40,000.  With  the  completion  of  the  road  six 
caterpillar  tractors  were  put  in  service.  Each  tractor 
drew  a  three-wagon  train,  the  total  capacity  of  the  three 
trailers  being  29  tons  (26.3  metric  tons).     Under  nor- 


fig.  2- 


-IMPULSE    WATERWHEEL    DESIGNED    TO    OPERATE    UNDER 
TWO    DIFFERENT    HEADS 


mal  running  conditions  these  trains  made  the  round  trip 
between  railroad  and  power  house  in  seven  days.  Alto- 
gether about  5000  tons  (4540  metric  tons)  of  freight 
were  hauled  over  this  road  in  1915  and  1916. 

After  delivery  at  the  power  house  materials  to  be 
used  at  the  upper  dam  had  to  be  drawn  up  an  incline, 
shipped  across  a  lake  on  barges,  and  then  reloaded  for 
conveyance  on  a  second  incline.  This  made  cement  cost 
$7.60  per  barrel  delivered,  and  the  contract  price  for  con- 
crete in  place,  exclusive  of  excavation,  was  $22  per  cubic 
yard  ($34.70  per  cubic  meter). 

The  upper  dam  is  at  an  elevation  of  1800  ft.  (548 
meters)  above  the  power  house.  In  building  the  incline 
to  deliver  freight  to  the  dam  it  was  found  that,  owing  to 
the  irregularity  of  the  slope,  about  40  per  cent  of  the 
line  would  have  to  be  supported  on  trestle.  The  trestle 
bents  were  built  up  of  logs  cut  near  the  site,  and  rails 
were  laid  on  stringers  made  of  heavy  rough-hewn  logs. 

The  maximum  grade  on  this  incline  is  67  per  cent,  and 
it  was  necessary  to  use  curves  of  sharp  curvature,  the 
minimum  radius  being  about  75  ft.  (22.8  meters).  The 
incline  is  divided  into  two  sections.  The  first  4800  ft. 
(1461  meters)  length  is  operated  by  a  100-hp.  electric 
hoist  near  the  Agnew  dam  site.  From  there  cars  can 
be  lowered  for  500  ft.  (152.3  meters)  to  Agnew  Lake. 
After  a  half-mile  trip  across  the  lake  the  journey  to  the 
upper  dam  is  finished  on  another  incline,  2200  ft.  (670 
meters)  long,  also  operated  by  an  electric  hoist  installed 
at  the  top. 

A  feature  of  the  incline  which  required  special  study 
is  a  32-deg.  curve  which  it  was  necessary  to  install  where 
the  intersection  of  a  60  per  cent  and  a  37  per  cent  grade 
left  the  angle  point  considerably  below  relative  grade. 
Special  provision  was  required  at  this  point  in  order  that 
the    hauling    cable    should    maintain    its    position.      A 
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FIG.   3 — TERRITORY   COVERED   BY 
SOUTHERN    SIERRAS    SYSTEM 


;  066  tnetei  >    sheave    was    for    tins    1 
mounted  on  an  Inclined  axle  •"•  ft  (91.4  cm.)  from  the 
Inner  rail  of  the  curve.    While  1  he  car  is  below  tin.'. 
punt,  the  cable  runs  round  this  sheave,  having  been 
automatically  seated  upon  it  by  converging  guides  shod 

with  iron. 

Two  dams  have  been  constructed,  one  a1  Gem  Lake 

and  one  at  A  v.  new 
Lake.  Both  dams 
are   of   the   multiple 

arch  type,  designed 
bj  Lars  Jorgensen 
o\    San     Francisco, 

who  also  supervised 

their     construction. 

Gem   Lake   Dam.  1111- 

p  0  u  n  ding   16,000 

acre  feet  (19.7  X 
1.  meters),  has 
a  drainage  area  of 
22V6  square  miles 
(58.3  sq.  km.)  and  is 
675  ft.  (206  meters) 
long.  The  maximum 
height  of  the  dam 
is  84  ft.  (25.6 
meters),  exclusive  of 
a  28-ft.  (8.5-meter) 
depth  to  which  it 
was  found  necessary 
by  the  builders  to  carry  foundations  at  one  point. 

The  dam  at  Agnew  Lake  will  be  of  practically  the 
same  design  as  the  Gem  Lake  structure,  but  will  be 
shorter  and  have  a  maximum  height  of  30  ft.  (9.2 
meters).  It  is  about  550  ft.  (167.5  meters)  lower  in 
elevation  than  the  upper  dam  and  has  a  storage  capacity 
of  900  acre-ft.  (1.1  X  10<i  cu-  meters). 
An  area  of  about  1%  square  miles 
(4.21  sq.  km.)  will  drain  into  this  lake, 
and  any  surplus  from  Gem  Lake  is  di- 
rectly tributary,  thus  utilizing  it  as  an 
auxiliary  for  Gem  Lake  storage. 

When   the   installation    is   completed 
there  will  be  two  5000-kw.  waterwheel 
generators.     One  unit  is  now  installed. 
It  is  designed    for    efficient  operation 
when  working  under  either  the  1250-ft. 
(381-meter)    head  available   from  Ag- 
new Dam  or  the  higher  head  from  Gem. 
The  other  unit  will  be  designed  for  op- 
eration under  the  1800-ft.   (548-meter) 
head.     Each  unit  will  be  supplied  from 
a  separate  pipe  line  running  to  a  Y- 
piece  500  ft.    (152  meters)    below  Ag- 
new.     Through   this   Y   they   are  con- 
nected to  a  48-in.  (122-cm.)  steel  pres- 
sure pipe  line  from  Gem   Lake.     One 
line  is  also  connected  with  the  Agnew 
outlet  by  a  30-in.   (76.3-cm.)  line  fitted 
with  valves  so  that  water  can  be  drawn  from  either 
source  for  the  variable  head  machine.     The  duplicate 
lines  are  30  in.  (76.3  cm.)  in  diameter  at  the  top  and  28 
in.  (71.1  cm.)  in  diameter  at  the  power  house,  the  thick- 
ness varying  from  a4  in.  (6.35  mm.)  to  15/16  in.     (23.81 
mm.).    These  pipes,  which  are  of  lap-welded  steel,  were 
made  in  20-ft.   (6.1-meter)  lengths.     The  first  line  has 


been   installed  and   is  now   in  service.      After  delivery  ;i 

the  power  qou  e  tin-  pipe    ectiom  were  la  tied  to  th 

incline    car    and    OB    Arriving    al    the    proper    level    wer 

swung  over  into  position  on  the  pipe  line  while  sur. 
ported  from  tn  anchorage  above.    Tin-  pipe  line  hai 

maximum   grade  of  alioiit    60   per  cent. 

To   carry    the   thrust    m    the    pipe    line  concrete   abut 

merits     were     built     at     frequent     intervals,     usually     a 

changes  of  grade.    At  the  e  points  clamps  encircle  th 

pipe  lust  below  B  joint,  and  these  clamps  in  turn  bea 
against  vertical  iron  rails  embedded  in  the  concret 
abutment.  Alter  the  pipe  lias  been  put  in  place  the  con 
crete  abutment  is  built  around  the  pipe,  care  being  take: 
to  keep  the  joint  free  for  calking. 

Standard  Equipmknt  Installed 

Because  of  the  remote  location  of  the  plant  and  th 
cost  of  special  attention  in  emergencies  simplicity  o 
operation  was  a  primary  consideration.  Consequentl 
standard  electrical  equipment  was  used  wherever  pos 
sible.  The  power  house  proper,  which  has  already  bee 
completed,  now  contains  one  unit.  The  second  unit  is  t 
be  put  in  while  the  second  pipe  line  is  being  built.  Th 
first  unit  consists  of  a  Pelton-Doble  impulse  wheel  drive 
by  a  71/4-in.  jet  from  a  needle-regulated  nozzle  actuate 
by  an  oil-pressure  governor.  The  generator  already  in 
stalled  is  a  three-phase,  60-cycle,  2300-volt  machine  o 
standard  General  Electric  pattern.  Two  60-kw.,  12J 
volt  exciters  are  installed,  one  being  provided  with  mc 
tor  drive  on  one  end  of  the  shaft  and  with  an  impuls 
wheel  on  the  other  end.  The  other  unit  is  water-drive 
only.  The  switchboard,  voltage  regulator  and  87,00C 
volt  aluminum  lightning  arrester  are  also  of  standar 
pattern.  The  three  3000-kva.  transformers  are  of  th 
water-cooled  type  and  are  placed  outdoors. 

The  dams  have  been  constructed  under  a  contract  wit 


FIG.   4 — OUTDOOR  WATER-COOLED   TRANSFORMER  INSTALLATION 

the  Duncanson-Harrelson  Company  of  San  Francisci 
Contracts  for  the  pipe  lines  were  awarded  to  the  M.  ^ 
Kellogg  Pipe  Company  of  New  Jersey  and  the  Llewelly 
Iron  Works  of  Los  Angeles  respectively.  C.  O.  Pool 
has  been  in  charge  of  the  design  and  constructio 
throughout  the  entire  development  as  chief  engineer  c 
the  Pacific  Power  Corporation. 
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ANALYSIS  OF  OPERATING  COSTS 

How  Total  Operating  Expenses  May  Be  Separated 
Into  Fixed  and  Variable  Expenses  by 
Graphical  Analysis 

BY    ARTHUR    JOBSON 

Casper,  Wyo. 

For  a  given  power  plant  operating  under  normal 
conditions  the  unit  cost  of  generating  electrical  energy 
varies  inversely  as  the  kilowatt-hour  output.  When  the 
total  monthly  or  yearly  operating  expense  is  assumed 
ro   vary   directly   as   the   output,   and   uniformly   there- 


20  25 

Plant    Factor 

M».£i.    1     AND    2 — COST   OF   ENERGY    DELIVERED    TO    THE    SWITCH- 
BOARD  AT    DIFFERENT    PLANT   FACTORS 

with,  the  expression  for  the  unit  cost  may  be  repre- 
sented by 

U  =  a/F  +  6  (1) 

in  which  U  is  the  cost  in  cents  per  kilowatt-hour,  F  the 
plant  factor  in  per  cent  {i.e.,  the  ratio  of  the  mean  load 
r'or  any  period  of  time  to  the  aggregate  generator  rat- 
ing multiplied  by  100),  and  a  and  b  constants. 

If  R  =  aggregate  generator  rating  in  kilowatts,  h  = 
number  of  hours  operated,  and  C  =  operating  expense 
m  dollars  during  the  period  of  h  hours,  then,  substitut- 
ing in  equation  (1),  C  =  [(a/F  +  b)xh  X  F/WOXR] 
-  100,  or 

C  =  hR(a+  bF)/W  (2) 

In  this  expression  hRa/104  represents  the  fixed  operat- 
ing expense  in  dollars  for  the  period  considered,  and 
hRbF/104  represents  that  part  of  the  operating  expense 
varying  with  the  station  output. 

From  these  relations  it  may  be  seen  that  if  the  actual 
unit  production  costs  are  available  and  the  unit  costs 
are  made  to  conform  with  equation  (1),  the  total  oper- 
ating expense  may  be  separated  into  two  components. 
one  component  being  the  fixed  operating  cost  and  the 
other  that  part  of  the  operating  cost  varying  directly 
with  the  kilowatt-hour  output.  The  relative  proportions 
of  these  costs  will  be  characteristic  of  the  particular 
type  of  plant  and  the  conditions  under  which  it  may 
have  been  operating  during  the  period  covered  by  the 
analysis.  This  method  of  analysis  is  not  only  applicable 
to  the  total  operating  expense,  but  any  part  of  such 
expense,  as,  for  instance,  the  determination  of  the  rela- 


tive proportions  of  the  fixed  and  variable  expense  re- 
quired for  fuel  used  in  operation. 

Applying  the  Method 

Applications  of  this  graphical  method  of  analysis  to 
actual  data  obtained  from  the  operation  of  a  small  elec- 
tric plant  are  represented  in  Figs.  1,  2  and  3.  The 
small  circles  platted  in  Figs.  1  and  2  indicate  average 
monthly  switchboard  production  costs  in  cents  per  kilo- 
watt-hour for  the  year  1915  and  the  first  ten  months  of 
1916  respectively.  Fig.  3  applies  similarly  to  the  cost 
of  fuel  in  the  operation  of  the  same  plant.  The  unit 
cost  curve  xy  in  Fig.  1  was  determined  in  the  following 
manner: 

The  twelve  months  of  the  year  were  divided  into  two 
groups,  one  group  consisting  of  the  six  months  having 
the  lowest  unit  production  costs,  and  the  other  group 
including  the  six  months  of  highest  similar  costs.  For 
each  group  the  number  of  hours,  kilowatt-hours  gen- 
erated and  operating  expense  in  dollars  were  totalized. 
From  these  the  average  unit  cost  and  corresponding 
plant  capacity  factor  in  per  cent  were  obtained  for  each 
group.  These  values  determined  the  location  of  two 
points  on  the  mean  unit  cost  curve  xy,  and  thus  per- 
mitted calculation  of  the  constants  a  and  6  in  equation 
(1),  after  which  the  curve  was  plotted  as  shown.  The 
corresponding  curves  in  Figs.  2  and  3  were  determined 
in  a  similar  manner.  Equation  (2)  was  then  used  to 
determine  the  average  monthly  variation  in  operating 
expense  for  corresponding  plant  factors  within  the 
range  of  the  station  output  in  kilowatt-hours.  These 
expenses  are  represented  in  the  chart  by  means  of 
straight  lines. 

Space  does  not  permit  a  very  thorough  discussion  of 
these  curves.  They  indicate  a  relatively  larger  compo- 
nent of  fixed  operating  expense  than  would  be  expected, 
even  for  the  cost  of  fuel.  It  may  be  pointed  out  that 
the  total  expense  in  dollars  does  not  include  such  fixed 
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Plant  Factor 
^  IG.    A — COST   OF   FUEL   WITH    DIFFERENT   PLANT   FACTORS 

charges  as  interest  on  the  investment,  depreciation,  in- 
surance, etc.  The  excessive  fixed  operating  expense 
during  the  first  ten  months  of  the  year  1916  may  be 
attributed  partly  to  the  higher  wages  paid  both  for 
operation  and  maintenance  and  in  part  to  a  larger 
expenditure  than  is  necessary  under  ordinary  condition? 
for  replacements. 
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STATION   AND   OPERATING   PRACTICE 

Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


MOUNTING  SWITCHES  ON  POSTS 

Bolts   Set   in   Columns   Before  Concrete  Was   Poured 
Prevent    Possibility  of   Switch   Rocking 

•I'd   mountings  for  motor  switches  on  concrete 
columns  were  secured  by  the  method  shown  in  the  ac 
companying  illustration  in  the  Naumkeag  Steam  Cotton 

Company's    mill    at    Salem,    Mass.      When    the    columns 


HOW   SWITCHES  ARE   MOUNTED   ON   CONCRETE   POSTS 

were  poured  two  6-in.  (15.2  cm.)  by  y2-in.  (12.7  mm.) 
iron  bolts  were  set  horizontally  in  the  columns,  one 
above  the  other,  3  in.  (7.6  cm.)  apart,  with  their  heads 
in  the  columns  and  the  threaded  portion  protruding 
1  in.  (2.54  cm.)  beyond  the  face  of  the  column.  By 
means  of  these  bolts  5-in.  (12.7  cm.)  by  %-in.  (12.7 
mm.)  wrought-iron  plates,  to  which  the  oil  switches 
for  the  motors  were  bolted,  were  secured  on  the  columns. 
The  iron  plates  were  made  long  enough  to  furnish  a 
proper  seat  for  the  switch  and  then  were  bent  in  radially 
until  they  touched  the  column.  This  construction  helps 
the  column  bolts  in  holding  the  plate  firmly  and  pre- 
vents any  possibility  of  the  switch  rocking  when  it  is 
operated.  This  method  of  mounting  is  much  preferable 
to  using  bands  around  the  columns  or  to  a  mounting 
arrangement  on  expansion  bolts.  The  electrical  equip- 
ment was  installed  by  Lockwood,  Greene  &  Company. 
Boston. 


Saving  Copper  Tie  Wires 

The  Lincoln  (Neb.)  Telephone  &  Telegraph  Company 
recently  estimated  how  much  is  wasted  on  line  construc- 
tion in  throwing  away  copper  tie  wires.  On  a  thirty- 
wire  pole  line  are  thirty  tie  wires  each  19  in.  (48.36 
cm.)  long,  equaling  47.5  ft.  (14.5  m.)  per  pole.  Since 
there  are  about  thirty-four  poles  per  mile,  the  corre- 
sponding aggregate  length  of  the  wires  would  be  1615 
ft.  (491.2  m.).  Since  32  ft.  (9.75  m.)  of  No.  12  N.B.S. 
gage  copper  wire  weighs  1  lb.  (0.45  kg.),  1615  ft. 
(491.2  m.)  or  50  lb.  (22.7  kg.)  at  31  cents  per  pound 
(69  cents  per  kg.)    (junk  value)  would  cost  $15.50  per 


mile  «>l  line  ($9.68  per  km.).  The  company  now 
sends  a  man  out  to  follow  wiring  gangs  and  pick  up  the 
crap  piece!  Of  Wire.  While  fewer  tie  wires  are  used  per 
mile  of  transmission  line  this  example  should  serve  to 
show  how  important   it  is  to  save  scrap  wire. 


SLOTTING  COMMUTATORS  RAPIDLY 

Motor  with  Milling  Cutter  on  End  of  Shaft  Mounted 
on  Sliding  Frame  at  the  Back  of  the  Lathe 

A  lathe  attachment  has  been  developed  in  the  shops 
of  the  Knoxville  (Tenn.)  Railway  &  Light  Company 
with  which  it  is  possible  to  turn  and  slot  an  average-size 
motor  commutator  in  about  fifteen  minutes.  It  consists 
of  a  motor-driven  milling  cutter  mounted  over  the  cen- 
ter line  of  the  lathe  in  such  a  manner  that  the  cutter 
may  be  used  to  slot  the  commutator  of  a  motor  held  in 
the  lathe.  The  motor  is  mounted  on  a  sliding  frame 
which  is  attached  to  the  lathe  carriage  at  the  back  of 
the  lathe.  The  lever  shown  is  also  mounted  on  the  car- 
riage, and  is  so  connected  to  the  motor  that  by  moying 
it  the  motor  is  slid  5  in.  or  6  in.  (12.7  cm.  or  15.24  cm.) 
up  or  down  the  lathe. 

The  cutting  wheel  which  is  mounted  on  the  shaft  of 
the  motor  is  brought  in  line  with  the  center  of  the  lathe 
by  means  of  the  hand  wheel  on  the  carriage.  It  is  low- 
ered so  as  to  cut  the  proper  depth  by  a  screw  under  the 
motor.  The  carriage  is  shifted  up  or  down  to  get  the 
stroke  of  the  cutting  wheel  to  end  at  the  proper  point  on 


MILLING  CUTTER  DRIVEN  BY  MOTOR  AT  REAR  OF  LATHE 

the  commutator.  One  movement  of  the  lever  cuts  the 
entire  length  of  the  commutator  bar.  The  lever  is  re- 
turned and  the  next  mica  is  brought  in  line  with  the 
cutting  wheel.  For  removing  copper  dust,  air  is  blown 
through  the  pipe  shown  just  on  the  right  of  the  cutting 
wheel.  The  armature  is  turned  and  slotted  and  also 
banded  without  removing  from  the  chuck. 
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REDUCING  CONSTRUCTION 

AND  MAINTENANCE  COST 

How   an    Acetylene   Gas    Burner   Was   Used   by   an 

Indianapolis  Company  to  Remodel  a  Stoker 

and  Reduce  Expense  of  Steam  Mains 

When  the  Merchants'  Heat  &  Light  Company  of  In- 
dianapolis, Ind.,  recently  needed  a  7-ft.  6-in.  (2.29  m.) 
stoker  for  one  of  its  stations  it  effected  a  considerable 
saving-  by  cutting  down  and  using  an  11-ft.   (3.35  m.) 


FRONT   OF   7.5-FT.    STOKER    MADE    FROM    11-FT.    STOKER 

Westinghouse-Roney  stoker  that  happened  to  be  on 
hand.  The  cutting-down  process  was  accomplished  by 
taking  two  21-in.  (53.3-cm.)  sections  out  of  the  11-ft. 
(3.35-m.)  unit.  It  was  necessary  to  remove  the  excess 
width  in  two  sections  rather  than  one,  so  that  the  doors 
and  bearing  bars  would  remain  symmetrically  placed. 

The  labor  and  materials  required  in  cutting,  welding 
and  reassembling  the  stoker  cost  $134.50.  The  cost  of 
the  7-ft.  6-in.  (2.29-m.)  unit,  installed,  including  a  new 
grate  and  dump  bars,  changes  in  the  ash  pit,  and  relin- 
ing  of  the  boiler  setting,  was  $750.  The  purchase  price 
cf  a  similar  type  of  stoker  new  would  have  been  $2,250, 
excluding  cost  of  installation.  The  work  was  super- 
vised by  M.  L.  Addington,  the  company's  superintendent 
of  power  plants. 

The  application  of  gas  welding  has  also  permitted 
the  company  to  effect  a  saving  in  laying  a  2660-ft. 
(81.1-m..)  steam-heating  main  extension.  For  this  line, 
which  will  consist  of  12-in.  (30.5-cm.),  10-in.  (25.4-cm.), 
and  8-in.  (20.3-cm.)  pipe  laid  in  wood-log  insulation, 
the  pipe  has  been  purchased  in  40-ft.  (12.2-m.)  lengths; 
that  is,  pieces  twice  the  usual  length.  Use  of  such  long 
sections  was  practicable  since  less  turning  and  handling 
of  the  pipe  is  necessary  with  welded-joint  construction 
than  with  other  types.  The  ends  of  these  pipes  are 
beveled.  To  make  a  butt  weld  between  two  12-in. 
(30.5-cm.)  pipes  with  square  ends  requires  about  one 
hour.  A  weld  between  two  beveled  pipes  of  the  same 
size  can  be  made  in  about  one-half  hour,  effecting  a 
saving  both  in  labor  and  in  gas.  The  extra  time  con- 
sumed in  welding  square-end  pipes  is  taken  in  beveling 
the  abutting  edges  to  form  a  V-shaped  groove, 
so  that  the  weld  will  extend  entirely  through  the  pipe. 
This  welded  steam-line  construction,  it  is  said,  will  effect 


a  reduction  in  cost  and  give  a  better  line,  since  there 
will  be  fewer  joints  and  less  likelihood  of  leaks.  The 
contract  for  this  extension,  which  will  amount  to  $20,- 
000,  was  awarded  to  the  American  District  Steam  Com- 
pany, Chicago. 

In  repairing  steam-heating  mains,  the  company  has 
adopted  the  practice  of  cutting  a  3-ft.  to  5-ft.  (91.4-cm. 
to  152.4-cm.)  section  out  of  the  defective  main  and 
welding  in  a  new  piece  with  acetylene  gas.  Taking  into 
consideration  the  lesser  excavation  and  material  costs, 
this  method  is  less  than  one-half  as  expensive  as  replac- 
ing an  entire  length  of  pipe. 

Gas  is  also  used  in  welding  service  nipples  to  both 
steam  and  hot-water  mains.  According  to  the  operating 
company,  it  is  cheaper  to  weld  a  nipple  to  a  pipe  line 
and  cut  a  hole  in  it  with  acetylene  than  to  cut  the  main 
and  insert  a  T.  In  hot-water  systems  the  welded  nipple 
makes  a  better  job  than  a  nipple  inserted  in  a  drilled 
and  tapped  hole,  since  the  inner  end  of  the  latter  ob- 
structs the  flow. 


ELECTRIC  HEATER  TO  KEEP 

PIPES  FROM  FREEZING 

Exposed  Cooling- Water  Pipe  Leading  to  Transform- 
ers Is  Protected  in  Winter  by  the  Use 
of  Home-Made  Heaters 

At  one  of  the  hydroelectric  plants  of  the  Cumberland 
County  Power  &  Light  Company  of  Portland,  Me.,  cool- 
ing water  for  the  main  transformers  is  piped  from  the 
wheel  casings  in  the  generating  station  across  the  tail- 
race  to  a  transformer  house.  The  piping  is  housed  in  a 
wooden  casing  covered  with  tarred  felt,  but  the  outdoor 
location  exposes  it  to  severe  weather.  To  prevent  freez- 
ing, 32-cp.  carbon  lamps  were  installed  with  the  duct 
about  2  ft.  apart,  with  their  axes  placed  horizontally. 
When  surges  occurred  on  the  transmission  lines  of  the 
system,  however,  trouble  was  experienced  from  burning 
out  of  lamps.  To  secure  more  reliable  service,  L.  G. 
Scott,  head  of  the  underground-distribution  department, 

designed  a  simple  but  effec- 
tive heating  unit  of  No.  13 
gage  iron  wire.  shown 
herewith. 

Each  unit  was  made  b> 
winding  a  wire  closely  on  a 
U-in.  (12.7-mm.)  pipe.  The 
turns  were  then  slightly 
spread  apart  and  the  ends 
of  the  helix,  which  is  about 
15  in.  (38.1  cm.)  long,  are 
held  in  No.  3  B.  &  D.  porce- 
lain cleats.  The  units  are 
installed  2  ft.  to  3  ft.  (61 
cm.  to  91  cm.)  apart,  each 
being  provided  with  a  semi- 
cylindrical  galvanized-iron 
reflector  which  serves  to  re- 
duce the  radiation  and  by  maintaining  a  higher  coil 
temperature  cut  down  the  energy  consumption.  Twenty- 
four  units  are  run  in  series  from  a  110-volt  or  220-volt 
supply,  according  to  the  severity  of  the  weather.  At 
220  volts  the  series  of  resistors  draws  20  amp.  The 
diameter  of  the  circulating-water  pipe  is  21/2  in.  (6.35 
cm.),  and  the  wooden  duct  is  about  12  in.  (30.5  cm.) 
square  in  cross-section. 


ff-i 

1  1  | 

1 

^ 

J 

H 

i 

ELECTRIC  HEATER  FOR  PIPE 
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CONSTRUCTION   FEATURES  OF 

\  POLIO  AND  TOWER  LINE 
Ho*  .,  Cleveland  Company  Combined  to  Advent 

Ced.it     Pules   .ind    Steel    Towels   in    Bmldfclg 

on    Rail]  oed    Right-of  W.iv 

lUilding    a    three  phase,    22,000-VOll     transmission 

me  between  Cleveland  and  Bedford,  Ohio,  the  Cleve 
ami  (Ohio)  Electric  illuminating  Company  has  used 
•  >  advantage  a  combination  of  cedar  poles  and  steel 
owera  For  the  general  run  of  the  line,  winch  is  on  a 
railroad  right  of-way,  40  ft  (12.2-m.)  polea  gave  suf- 

leient    height.      At    several   places,   however,  cross   leads. 

tverhead  bridges,  etc.,  required  that  the  line  wires  have 
)<)-i't.  (15.2-m.)  clearance  above  ground.  For  these  high 

■rossings  the  company  usvd  in  the  line  two  or  more 
•(teel  towers  averaging  66  ft.  (19.8-m.)  above  the  foun- 
iations.  There  has  been  produced,  therefore,  a  line  con- 
sisting of  several  stretches  of  wood  poles  with  inter- 
mediate stretches  o(  steel  towers.  The  spacings  average 
120  ft.  (36.6-m.)  between  poles  and  330  ft.  ClOO.G-m.) 
iWwpen  towers      The  line  wire  is  No.  2  stranded,  hand- 

_JL . 


Hubbard  BoArror 
Double  Arms--*" 
Angle  Iron- 36" 
A  Spacing. 


Jo  next  Wood 
Pole  120' Span 

Anchor-  %"»  7'  Qalv  Rod  Through  6'*!0" 

' 

INSTRUCTION  USED  AT  A  WOODEN  POLE  AT  THE  END  OF  ONE  OK 
THE   SECTIONS   OF   THE   LINE 

liawn  copper,  and  the  ground  wire  %-in.    (15.9-mm.) 
Siemens-Martin  galvanized  strand. 

Where  the  line  changes  from  poles  to  towers  or  the 
reverse,  the  wires  make  an  angle  of  as  much  as  30  deg. 
vith  the  horizontal,  on  account  of  the  difference  in 
height.  To  form  a  rigid  construction  the  company's 
-engineers  considered  the  tower  sections  of  the  line  and 
rhe  wood-pole  sections  as  independent  units,  double- 
arming  the  end  poles  and  end  towers  of  each  section 
*nd  connecting  between  them  with  a  comparatively  slack 
span.  For  this  purpose  the  end  poles  were  head-guyed 
:o  an  anchor  and  a  head  guy  was  also  brought  down 
from  the  ground-wire  bayonet  to  the  same  anchor, 
which  served  also  as  an  additional  grounding  point  for 
che  ground  wire,  as  no  breakers  were  used  in  any  guys. 
This  method  allowed  the  line  to  be  built  in  independent 
sections,  as  the  towers  were  placed  after  the  wire  was 
strung  on  the  pole  sections,  and  time  was  an  important 
factor.  Also  it  eliminates  most  of  the  down-strain  on 
towers,  due  to  wire  tension,  and  the  up-strain  on  pole 
insulators  and  ground-wire  bayonets.  With  this  con- 
struction the  wires  will  not  pull  off  insulators. 


CRANK  TO   RAISE  TRANSFORMERS 

Pole  Tbp  Crane  Made  oi  Pipe  That   El  Designed  "> 

Lift  25-Kw.  Units 

in  the  accompanying  illustration  [g  shown  a  method 
by  which  the  Kingspoii   (Teim.i  Light  &  Power  Cora 

pan.v    raises    its    transformers    on    poles.      A    2-in.    pipe* 
lient   .is  shown  has  been  used  effectively  in   raising  trnti^ 


Cross  Arms' 


METHOD   OF   RAISING    TRANSFORMERS   ON    POLES 

formers  as  large  as  25  kw.  The  diagram  shows  clearly 
the  shape  of  the  device,  and  the  method  of  mounting  on 
cross-arms  in  such  a  manner  as  to  hold  the  crane  steady 
while  it  is  in  use. 


CONVENIENT  RACK  FOR  PIPE 

Made   of   Scrapped   Boiler  and   Condenser  Tubes  at 
a   Relatively   Small   Expense 

The  pipe  rack  shown  in  the  accompanying  illustra- 
tion, built  by  James  A.  Shepard  of  the  Deming  (N.  M.) 
Ice  &  Electric  Company,  has  been  found  a  convenient 
way  to  store  all  plant  piping  in'  its  various  sizes  and 
lengths.  The  rack  is  constructed  of  scrapped  boiler 
tubes  and  split  tubes  from  an  ammonia  condenser.  The 
construction  is  evident  from  the  illustration.     The  hori- 


STRUCTURE  DESIGNED   BY   NEW    MEXICO  COMPANY  FOR   HOUSING 
POWER  PLANT  PIPING 

zontal  tubes  are  simply  flattened  at  the  ends  and  bolted 
to  the  uprights,  making  a  structure  9  ft.  by  24  ft.  (2.74 
m.  by  7.32  m.).  This  rack  is  just  at  the  rear  of  the 
plant  and  was  built  by  the  plant  repair  men  in  spare 
time.  The  total  cost  for  labor  was  between  $15  and 
$18.  The  cost  for  material  was  $2  for  the  galvanized 
iron  roof  and  $3  for  bolts. 
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CENTRAL  STATION  SERVICE 

Department  Devoted  to  Commercial  Policy  and  Management   Topics, 
Including  Applications  of  Electric  Light,  Power  and  Heat 


THE  CHARACTERISTICS  OF 

APARTMENT  RANGE  LOAD 

Contrary    to    Conditions    Existing    in    the    Average 

Home,  Peak  Load  Comes  on  Between 

5  and  6.30  P.  M. 

Speculation  regarding  the  effect  of  a  large  electric 
range  load  on  the  central  station  load  curve  still  exists. 
There  is  a  definite  feeling  that  the  maximum  range 
demand  will  be  a  large  percentage  of  the  range-con- 
nected load  and  that  the  peak  may  come  during  the 
station  peak.  From  the  standpoint  of  rates  for  electric 
cooking  this  is,  of  course,  a  very  important  factor. 

The  conditions  that  may  well  be  expected  from  apart- 
ment house  range  loads  were  touched  on  by  R.  B.  Snyder, 
sales  manager  of  the  Milwaukee  Electric  Railway  & 
Light  Company,  in  a  paper  recently  delivered  before  the 
Wisconsin  Electrical  Association.  Mr.  Snyder  showed 
that  while  the  individual  maximum  demand  of  single 
ranges  may  average  between  40  per  cent  and  60  per  cent 
of  the  connected  load,  the  maximum  demand  for  a  group 
of  twenty-five  ranges  will  not  exceed  15  per  cent  of  the 
connected  load.  He  stated  that  when  the  electric  range 
comes  into  general  use  among  all, classes  of  customers, 
if  the  experience  with  gas  cooking  in  the  average  city 
may  be  drawn  upon,  the  peak  load  for  cooking  will  occur 
between  11.30  a.  m.  and  1  p.  m. 

Range  installations   in   apartment   buildings,   it  was 

TEST  ON  RANGES  AND  LIGHTS  AT  BLACKSTONE  APARTMENTS,  MILWAUKEE.    TWENTY-TWO  OUT  OF  TWENTY-NINE  CUSTOMERS  WITH  RANGEF 
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One  Week  of  Daily  Load  Curves  for 
Ranges  and  Individual  Apartment 
Lamps  at  Blackstone  Apartments 
22  out  of  the  29  Customers  Hove 
Ranges. 
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February— Daily  Kilowatt-Hours  Consumption 

Apart- 

Number 

Connected 

Total 

No. 

Januan 

merjt  No. 

Active 

Load, 

Kw.-hr. 

of 

1917 

Rooms 

Watts 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

per  Cus- 

People 

Kw.-h. 

Wed. 

Thursday 

Friday 

Saturday 

Sunday 

Monday 

Tuesday 

Wed. 

Thursday 

Friday 

tomer 

1 

3 

800 

0.3 

0.2 

0.5 

0  1 

0.6 

0.4 

.0 

0.8 

0 

0.8 

4.2 

2 

IS 

103 

1 

0.400 

1 

2 

1.6 

4.3 

2.3 

1 

1.5 

2.5 

1 

1.2 

18.4 

2 

51 

107 

2 

3.700 

1 

0.5 

1.4 

1.2 

1.7 

0.8 

1.7 

0.7 

0.8 

0.5 

10.5 

2 

47 

108 

2 

3,400 

2.1 

2.8 

1.2 

1.9 

2.6 

0.7 

5.9 

2.6 

1.8 

1.7 

23.4 

2 

62 

110 

3 

5,300 

4.4 

3.9 

1.7 

4.2 

5.5 

2.3 

1.3 

3.8 

3 

3 

33.1 

3 

97 

112 

1 

5,400 

2.7 

2 

3 

1.5 

3.5 

1.3 

8.3 

21 

5.4 

5 

34.8 

2 

16!- 

111 

3 

5,300 

6.7 

4.2 

5.9 

6.4 

5.3 

8.4 

0.3 

5.5 

6.3 

9  4 

58.4 

4 

203 

2 

300 

0.6 

0.3 

0.6 

0.1 

0.5 

0.3 

3 

0.7 

0.5 

0.3 

6.9 

1 

IS 

205 

2 

4,300 

2.9 

2.8 

3 

5.7 

2.7 

4.9 

3 

3.7 

2 

4.2 

34.9 

3 

206 

•       2 

4,800 

2.7 

2.5 

3.8 

3.8 

4.7 

4.3 

6.7 

2.1 

3 

2.4 

39.0 

3 

12f 

207 

2 

3,800 

0 

0 

0 

0 

0 

0.3 

0 

0 

0 

0 

0.3 

1 

7) 

208 

2 

3,700 

2.2 

3.4 

3.7 

2 

2.3 

0.3 

1 

2.5 

3  5 

2 

18.9 

2 

7fr 

209 

2 

3,900 

3.3 

3.4 

3.6 

6.4 

4.3 

1.3 

2.9 

2.6 

3.2 

2.2 

33.2 

3 

15d 

301 

1 

150 

0 

0 

0 

0.4 

0.3 

0.2 

1 

0.4 

0 

0.5 

1.9 

1 

14 

303 

1 

100 

0.4 

0.1 

0.1 

0.7 

0.4 

0.2 

0.4 

0.3 

0.4 

0.8 

3.8 

2 

• 

212 

2 

4,800 

3.3 

3.2 

5.1 

10 

4.2 

3.2 

0.4 

7.9 

8 

6.9 

50.4 

4 

306 

2 

5,100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

}■ 

307 

2 

3,600 

2.5 

2.5 

5.3 

2.4 

4.5 

1.1 

3.7 

3 

2.3 

4 

31.3 

2 

4r 

308 

2 

5,100 

4.2 

4 

1.3 

2.3 

1.4 

1.5 

1.5 

1.5 

1 

1.8 

15.5 

2 

309 

2 

3,400 

3.3 

4.3 

2.7 

2 

0.6 

4.7 

0  5 

3 

3.7 

4 

18.5 

3 

312 

2 

4,500 

2.5 

2.8 

4 

1.7 

0.5 

2.3 

0.3 

4.3 

3.5 

3.2 

25.1 

2 

32 

401 

2 

160 

0.5 

0 

0.6 

0.5 

1 

0 

0.4 

0.6 

0.3 

0.5 

3.4 

1 

* 

403 

1 

150 

0 

0.2 

0.2 

0.2 

0.3 

0.5 

0 

0.1 

0 

0.2 

1.7 

1 

: 

405 

3 

4,30(1 

3.2 

2.7 

3 

3.6 

2.2 

2 

2.9 

1.3 

2.2 

4.6 

27.7 

2 

406 

2 

5,105 

2  S 

2.8 

6.7 

3.7 

2.7 

1.6 

2.9 

7.2 

6.5 

5.3 

41    <.> 

3 

114 

407 

2 

3,395 

2.1 

0.8 

0.5 

1 

2.3 

0.8 

0.4 

1.3 

1.3 

1.2 

11.7 

2 

101 

408 

2 

3,590 

0 

1.3 

1.1 

0.9 

1 

0 

0 

0 

3.2 

2.5 

10.0 

1 

25 

409 

2 

5,590 

2.7 

2.3 

3.5 

2.1 

5.2 

4 

5 

4 

4.2 

2.2 

35.2 

3 

16S 

412 

2 

4,500 

0 

0 

0.1 

0.2 

2.3 

3.1 

4.7 

7.2 

6.5 

5.3 

29.4 

2 

182 

Total..  . 

97,140 

52.8 

49.3 

60.5 

64.2 

68.4 

54.5 

64.9 

73.7 

73.6 

76.7 

733.6 

Maximum 

demands   .  . 

16.8 

21.4 

22.8 

13.2 

7.2 

16.8 

15.6      , 

18.7 

17.9 

19.2 

Load  factor 

per  cent 

13 

9.6 

12 

20.3 

39.5 

17 

13.5 

16 

17.1 

16.7 

Average  kw.-hr.  per  customer  per  day,  2.5.     Average  kw  -hr.  per  person  per  day,  1  18 


no 
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pointed    out,  mtirelj    different    load   conditions 

from  those  In  the  average  home.    A  large  diversity  fac 
btained  with  apartmenl    Installations,  bul   the 
peak  load  occurs  between  5  p.  m.  and  6.80  p   m     This 
ni  to  be  the  experience  quite  generally.     As  the 
apartment    building    falls   easiest    prey    t<>   the   man) 
manna  of  electric  cooking,   .Mr.  Snyder  fell   it   i"  be 
likelj  that  the  Initial  loads  caused  bj  such  installationa 
ii  large  cities  will  not  represent,  on  the  average,  con 
litiona  which  will  prevail  when  all  classes  are  using 
he  sen  ice  for  cooking. 

The  seven  curves  show  the  daj  load  curves  of  an 
nstallation  of  twenty-two  ranges  and  necessary  lighting 
it  the  Blackstone  Apartments  in  Milwaukee.  It  was 
mpossible   to  separate   the   lighting    from    the   total 

letnand.  Considerable  variation  LS  noted  from  day  to 
lay  in  the  maximum  demand,  which  occurs  between  5 
p.  m.  and  6.50  p.  m.,  except  on  Sunday.  The  average 
demand  for  the  week  was  16.3  kw.,  caused  by  a  connected 
load  of  97.14  kw.  The  greatest  demand  was  22.8  kw. 
and  the  smallest  was  9.2  kw.  on  Sunday.  The  average 
diversity  factor  for  the  week  was  6.7.  The  average  load 
factor  of  the  twenty-two  installations  for  one  week  was 
17.8  per  cent. 

A  ten-day  record  of  individual  operation  of  these 
ranges  is  contained  in  the  accompanying  table,  showing 
the  daily  variation  in  kilowatt-hours  and  demand  for 
teach  customer,  together  with  a  record  of  the  number 
)f  active  rooms  and  persons  in  the  family.  The  daily 
use  per  person  of  1.18  kw.-hr.,  including  lamps,  shows 
«:he  average  consumption  for  cooking  purposes  to  be 
well  below  1   kw.-hr.  per  person  per  day. 


COLLECTING  $50,000  AFTER 

RECORDS  WERE  DESTROYED 

Placing  Absolute  Reliance  in  Honesty  of  Customers 

Results  in  Loss  of  Only  io  Per  Cent  of  Amount 

Due  for  Both  Service  and  Merchandise 

r*  BY    C.    ERWIN 

Auditor  Decatur   (111.)    Railway  &  Light  Company 

Fire  completely  destroyed  the  office  of  the  Decatur 
(.111.)  Railway  &  Light  Company  some  time  ago,  and 
the  conflagration  spread  so  rapidly  that  it  was  possible 
to  save  only  the  cash,  the  general  ledger  and  some  less 
important  books.  All  records  of  accounts  against  cus- 
tomers and  records  of  meters  installed  were  lost  owing 
to  the  fact  that  the  fireproof  safe  containing  them  fell 
into  a  pile  of  burning  coal  in  the  basement  and  in  that 
position  was  hit  by  another  safe  that  fell  from  the  floor 
above  it.  The  general  ledger,  to  which  accounts  are 
posted  once  a  month,  showed  that  customers  owed  the 
company  $50,000,  but  there  were  absolutely  no  details 
to  assist  in  accounting  for  that  amount. 

To  re-establish  the  company's  records  a  conference 
of  all  employees  who  knew  anything  about  meter  read- 
ing was  called.  From  these  men  a  crew  of  twelve  was 
picked  to  make  a  house-to-house  and  building-to-building 
canvass.  A  card  index  covering  every  house  in  the 
territory  of  the  company  was  first  made,  regardless  of 
whether  the  house  was  served  or  not.  These  cards 
were  kept  in  a  temporary  file  until  it  was  established 
whether  or  not  the  house  contained  a  meter.  Then  the 
cards,  signed  by  an  inspector,  were  transferred  to  a 
permanent   file   and   were   arranged   alphabetically   by 


i  i  ill    and    by    house   numbers.      This   helped    locate  ac- 
count   quickly.    From  these  permanent  carda  new  meter 

i      were  made  Up, 

Frank  Appi  u  fob  Assistance  in  Timi  oi  Troublb 

While  the  bouse  to  house  canvast  was  In  progresa  the 
company  conducted  a  newspaper  advertising  campaign, 
acquainting  the  people  with  condition  office  and 

sppealing  to  them  to  give  canvassers  all  information 
sought.     A  regular  bill,  paid  or  unpaid,  for  March,  the 

month  lie!  ore  the  fire,  was  what  was  wanted.  From 
this  it  was  possible  to  K«'t  the  last  nietei  reading  and 
to  establish  a  basis  for  future  billing.  The  canvassers 
asked  for  these  bills  and  gave  customers  receipts  for 
them  to  hold  until  the  bill  was  returned.  The  can- 
vassers  also  asked  if  customers  had  merchandise  ac- 
counts and  secured  the  last  statement  delivered  on  these 
if  possible.  The  whole  thing  was  put  squarely  up  to 
the  honesty  of  the  people.  If  a  customer  said  his  March 
bill  was  paid,  the  company  took  his  word  for  it,  even 
though  he  had  no  receipt.  The  only  exceptions  to  this 
were  with  accounts  where  some  employee  of  the  com- 
pany knew  positively  from  memory  that  some  bill  was 
unpaid. 

In  assigning  canvassers  to  this  work  the  company 
put  two  men  on  a  street,  one  on  each  side.  To  avoid 
complications  at  corner  houses  the  canvasser  was  in- 
structed to  be  guided  by  the  street  on  which  the  house 
faced  or  was  numbered.  About  the  only  places  in  which 
difficulty  was  experienced  were  in  flat  buildings  with 
several  meters  and  in  downtown  districts  where  each 
building  had  several  meters.  Two  of  the  company's 
■oldest  employees  were  assigned  this  work,  because  they 
knew  where  to  look  for  meters.  After  the  canvass,  line- 
men made  a  general  tour  of  the  system,  tracing  services 
to  ascertain  if  meter  records  were  properly  established. 
They  found  four  houses  where  electricity  was  being 
stolen. 

Majority   of   Customers  Respond  Willingly  to 
Appeal 

The  upshot  of  the  whole  affair  was  that  the  great 
majority  of  the  customers  were  able  to  give  the  exact 
information  necessary  to  re-establish  accounts.  All  but 
a  small  percentage  did  this  willingly.  Against  those 
who  could  or  would  not  give  information  estimated 
March  and  April  bills  were  rendered.  When  customers 
called  to  settle  an  adjustment  was  made  based  on  their 
consumption  between  the  time  of  the  canvasser's  first 
reading  and  the  next  reading  made  after  the  record  was 
established.  At  the  end  of  six  months  of  this  work 
records  were  pretty  well  established.  The  bulk  of  them 
were  obtained  in  the  first  sixty  days,  but  accounts  came 
straggling  in  for  the  next  four  months.  After  that  it 
was  only  occasionally  that  some  one  discovered  a  "lost" 
meter.  So  at  the  close  of  the  year  the  company  was 
able  to  charge  off  the  accounts  uncollectible,  which 
amounted  to  approximately  $5000,  or  10  per  cent  of  the 
amount  due  after  the  fire. 

How  the  Company  Handled  Obstinate  Patrons 

Many  odd  and  interesting  incidents  which  show  how 
human  nature  works  in  such  cases  came  to  light  while 
collecting  was  in  progress.  Customers  who  had  quar- 
rels with  their  neighbors  brought  in  information  about 
unpaid  merchandise  accounts,  enabling  the  company  to 
establish  some  records.    Then  there  were  other  persons 
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who  proffered  information  regarding  unrecorded  use  of 
service  with  the  proviso  that  the  company  pay  them 
liberally  for  the  information.  Such  offers  were  flatly 
refused. 

The  merchandise  accounts  seemed  to  give  more  trouble 
than  service  accounts.  One  of  these  cases,  involving  a 
sign  sold  to  the  leading  dry  goods  store,  was  of  particu- 
lar interest.  The  sale  was  made  and  the  sign  was 
installed  about  three  weeks  before  the  fire.  The  terms 
on  this  bill  were  to  have  been  cash  on  installation.  The 
consumer  entirely  failed  to  mention  the  sign  transaction 
to  our  canvasser,  and  we  would  have  lost  the  account 
had  we  not  just  happened  to  think  of  it  about  six 
months  after  the  fire.  The  writer  immediately  remem- 
bered that,  instead  of  paying  cash  as  he  agreed,  the 
merchant  only  paid  $50.  We  called  on  him  and  asked 
him  about  the  sign.  He  immediately  said  it  was  paid 
for  long  ago,  and  when  asked  for  his  receipt  or  his  copy 
of  the  contract  he  said  that  he  did  not  have  them.  We 
knew  that  a  store  of  this  size  kept  a  careful  record  of 
transactions  and  were  positive  that  he  had  all  the  infor- 
mation we  wanted.  We  therefore  made  out  a  bill  which 
we  knew  was  about  $50  more  than  the  sign  amounted 
to  and  sent  it  to  him  without  any  comment.  The  second 
day  after  this  the  merchant  was  in  our  office  early  in  the 
morning  with  his  copy  of  the  contract  and  his  receipt 
for  the  $50  paid,  making  vigorous  complaint  on  the 
amount  we  were  charging  him.  As  soon  as  we  got  the, 
information  we  wanted  in  our  hands  the  writer  told  him 
face  to  face  what  we  had  done  and  why  we  did  it,  and 
the  look  that  he  gave  will  long  be  remembered.  His 
actual  balance  was  $175,  and  we  insisted  on  having  a 
check  for  it,  which  he  gave. 

Purchase  of  Office  Equipment  Also  Handled  on 
Appeal-to-Honesty  Basis 

But,  despite  such  incidents  as  this,  our  experience 
proved  conclusively  that  the  people  in  general  are  hon- 
est. On  presenting  the  situation  frankly  we  found  them 
willing  to  treat  us  in  the  way  they  would  expect  to  be 
treated  had  they  been  the  sufferers.  This  spirit  was 
evidenced  not  only  by  our  customers  but  by  firms  from 
whom  we  bought.  Of  course  we  had  to  re-equip  our 
office  from  pencils  to  scrap  paper.  We  knew  what  the 
situation  was  by  6.30  on  the  morning  of  the  fire.  By 
9.30  we  had  rented  a  vacant  room,  had  desks  and  chairs 
installed  and  were  ready  to  start  business.  Our  printed 
matter  was  all  destroyed,  and  our  first  effort  was  to 
notify  every  printer  in  the  city  who  had  ever  done  any 
work  for  us  at  all  to  go  through  his  files  and  get  a 
copy  for  all  forms  that  he  had  printed  for  us.  These 
all  came  in  before  the  day  was  over,  and  by  night  we 
practically  had  ordered  every  form  that  was  necessary 
to  carry  on  our  business.  We  wired  for  adding  ma- 
chines, typewriters,  an  addressograph  and  other  appli- 
ances which  could  not  be  purchased  locally.  By  the 
close  of  the  next  day  we  had  most  of  this  equipment  in 
the  office.  Most  of  it  was  loaned  to  us  until  such  time 
as  we  could  place  a  definite  order  for  the  exact  kind 
wanted.  We  bought  everything  without  discussing 
prices,  leaving  the  matter  to  the  honesty  of  the  seller, 
just  as  we  had  put  our  accounts  that  were  due  us  up 
to  the  honesty  of  the  consumer.  In  checking  over  these 
bills  a  year  later  we  found  that  the  printers  were  very 
fair  with  us,  and  one  house  in  particular  actually  gave 
us  everything  at  a  lower  price  than  we  have  been  able 
to  buy  it  since. 


THE  METER  DEPARTMENT 

IN  UNIFORM  AND  CAP 

It   Is   Found  that  by  Improving  the  Appearance  of 

Meter  Readers  a  Better  Impression  Is  Made 

Upon  Customers 

In  a  very  considerable  number  of  towns  in  the  United 
States  the  men  who  read  the  electric  meters  certainly 
look  like  a  lot  of  cut-throats  or  desperadoes.  There  is  a 
feeling  that  since  they  must  go  into  cellars  and  out- 
of-the-way  places  where  dirt  and  dust  prevail  they 
cannot  be  expected  to  keep  clean  or  present  a  very  tidy 
appearance. 

On  the  other  hand,  the  effect  that  the  unkempt  ap- 
pearance of  such  men  has  on  consumers  has  probably 
never  entered  the  mind  of  the  employers  of  these  men. 
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STANDARD    OF    DRESS    AND    NEATNESS    OF    APPEARANCE    SPEAK 
WELL  FOR  THE  COMPANY 

It  is  not  strange,  however,  that  consumers  should  ques- 
tion their  bills  when  the  meter  has  been  read  by  a  man 
whose  personal  appearance  is  not  prepossessing.  Many 
customers  undoubtedly  distrust  the  meter  readers  on 
this  account. 

It  has  been  with  this  conviction  that  some  central 
stations  have  taken  steps  to  improve  the  appearance 
of  their  meter  readers.  The  Rockford  (111.)  Electric 
Company,  one  of  the  American  Gas  &  Electric  proper- 
ties, has  put  the  members  of  its  meter  department  in 
uniform.  As  can  be  seen  from  the  accompanying  illus- 
tration, the  men  present  a  neat  and  dignified  appearance 
well  in  keeping  with  the  responsibility  they  have. 
They  are  the  greatest  source  of  personal  contact  that 
the  company  has  with  its  customers,  and  in  uniform 
they  help  to  promote  a  friendly  feeling  on  the  part  of 
customers  toward  the  company. 

The  uniform  is  of  dark  tan-colored  woolen  cloth  with 
a  standard  conductor's  cap  to  match.  The  letters  "R. 
E.  Co."  are  sewed  across  the  front  of  the  cap  and  also 
on  the  edge  of  the  upper  pocket  of  the  coat,  forming  a 
distinguishing  feature. 

Arrangements  have  been  made  with  one  of  the  local 
clothiers  to  supply  the  uniforms  at  a  low  cost.  The 
men  pay  for  them,  but  by  a  slight  raise  in  pay  when  the 
plan  was  put  in  effect  the  company  actually  meets  one- 
half  the  cost.  The  cap  is  the  property  of  the  company 
and  has  to  be  returned  when  a  meter  reader  drops  out. 


ELECTRICAL     would 


Vol   •»<),  No    ii'i 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
(mil  Engineering  Press  of  the  World 


RUBBER   INSULATION 


Specitic.itu.il    and     Tests    Proposed   in    Report  of  Joint 
Rubber  Insulation  Committee 

Ri  BBER  insulation  is  of  vast  practical  importance 
t.i  electrical  engineers.  In  recent  years  there  has 
been  no  difficulty  in  securing  insulation  having  the 

dielectric     Strength,    specific     resistance,    elasticity     and 

mechanical  Btrength  required  in  practice.    Indeed,  with 

the  possible  exception  of  dielectric  strength,  these  quali- 
ties are  usually  in  excess  of  actual  service  requirements. 
lb>\\e\er.  there  is  another  quality,  namely,  permanence, 
which,  although  equally  essential,  has  not  been  so  easy 
to  obtain.  It  is  an  important  problem  to  devise  some 
tests  which  will  indicate  the  permanence  of  rubber  for 
insulation.  The  problem  is  evidently  to  establish  some 
relation  between  permanence  and  one  or  more  of  the 
properties  which  are  susceptible  to  tests. 

Two  types  of  specification  have  been  devised — first,  a 
purely  physical  specification,  but  specifications  based  ex- 
clusively on  physical  tests  have  fallen  into  disrepute, 
though  such  tests  now  serve  in  modified  form  as  ad- 
juncts to  other  types  of  specifications. 

The  second  type  of  specification  is  that  in  which  a 
more  or  less  rigid  formula  for  the  compound  is  specified 
and  compliance  with  it  exacted  either  by  inspection 
during  manufacture  or  by  chemical  analysis  supple- 
mented by  other  tests  of  the  finished  product. 

The  Specification  Adopted 

The  specification  worked  out  by  the  Joint  Rubber  In- 
sulation Committee  is  of  the  second  type.  This  joint 
committee,  which  has  been  at  work  since  1911,  consists 
of  representatives  of  government  departments,  national 
societies,  manufacturing  electrical  companies,  operat- 
ing electrical  companies,  etc.  The  report  of  this  com- 
mittee is  printed  in  full  in  the  April,  1917,  issue  of  the 
Proceedings  of  the  American  Institute  of  Electrical 
Engineers.  The  committee's  specification  for  a  rubber 
insulating  compound  has  been  adopted  by  the  principal 
engineering  societies  which  issue  standards  of  this  kind. 
Among  these  are  the  American  Electric  Railway  (En- 
gineering) Association,  the  Association  of  Railway 
Electrical  Engineers,  and  the  American  Society  for 
Testing  Materials.  The  specification  has  also  been 
adopted  by  a  large  number  of  important  purchasers  of 
insulated  wire,  including  the  United  States  Signal  Corps, 
the  Panama  Canal,  the  New  York  Central  Railroad  Com- 
pany, the  Interborough  Rapid  Transit  Company,  the 
Public  Service  Corporation  of  New  Jersey,  etc. 

We  herewith  give  the  specification  for  30  per  cent 
Hevea  rubber  compound  (chemical  clauses)  in  full  from 
the  report: 

A  30  per  cent  fine  Para  or  best  quality  plantation 
Hevea  rubber  compound  with  mineral  fillers  shall 
be  furnished.  It  shall  contain  only  the  following 
ingredients:  Rubber,  sulphur,  inorganic  mineral 
matter,  refined  solid  paraffine  or  ceresine. 


The  vulcanized  compound   shall  conform   to  the 

following  requirements,  when  tested  by  the  proce- 

lun  "i  tin-  Joint  Rubber  Insulation  Committee,  re- 

1111.--  being  expre    ed  ri  percentages  by  weight  of 

the  whole  sample: 

KhA/l    IKKMI.NIS     INDEPENDENT     ill-      Mil.    AMUUNI     of 

RUBBER  POUND 

Ma  X  iinuni       M  minimi. 

Kubbei  33  30 

Waxy  hydi  ocarbons   4 

nil'    0.7 

Red  lead,  carbon,  oi  organic  fillers  shall  noi  i"    pri 

REQUIREMENTS    DEPENDENT     UPON     AMOUNT    oh 
RUBBER  POUND 

(Requirements   for    Intermediati     percentages   shall 
be  in  proportion  to  the  percentage  of  rubber  found.) 
Limits    Allowed    for    30    Per    Cenl 

Rubber  Compound:  Maximum      Minimum 

Saponifiabie  acetone  extract 1.35  o.5f- 

UnsaponifiabU-  resins    0.45 

Chloroform  extract 0.90 

Alcoholic  potash  extract 0.55 

Total  sulphur   2.10 

Specific  gravity    1.78 

Limits    Allowed    for    33     Per    Cent 

Rubber  Compound  : 

Saponifiabie    acetone   extract 1.50  «>.<jn 

Qnsaponiflable   resins   0.50 

Chloroform   extract   1.00 

Alcohol. c  potash  extract 0.60 

Total  sulphur    2.30 

Specific  gravity    I. ft" 

The  acetone  solution  shall  not  fluoresce. 

The  acetone  extract  (60  cu.  cm.)  shall  be  not 
darker  than  a  light  straw  color. 

Hydrocarbons  shall  be  solid,  waxy  and  not  darker 
than  a  light  brown. 

Chloroform  extract  (60  cu.  cm.)  shall  be  not 
darker  than  a  straw  color. 

Failure  to  meet  any  requirement  of  this  specifica 
tion  will  be  considered  sufficient  cause  for  rejection. 

Contamination  of  the  compound,  such  as  by  the 
use  of  impregnated  tapes,  will  not  excuse  the  manu- 
facturer  from   conforming  to  this   specification. 

In  the  full  report  of  the  committee  this  specification 
is  followed  by  a  greatly  detailed  outline  of  analytic  pro- 
cedure and  by  notes  which  explain  certain  parts  of  the 
specification.  It  is  stated,  for  instance,  that  experience 
has  shown  that  compounds  of  the  grade  which  contains 
only  good  Hevea  rubber  may  be  relied  upon  to  be  more 
permanent  than  those  made  of  rubber  of  other  grades. 
It  is  not  affirmed  by  the  committee  that  a  compound 
which  conforms  with  this  specification  is  necessarily  per- 
manent, or  that  a  better  compound  cannot  be  made,  but 
it  is  believed  that  enforcement  of  the  specification  will 
limit  the  use  of  inferior  materials  and  that  it  will  put 
the  manufacturers  more  nearly  upon  an  equality  of  en- 
deavor, where  they  can  use  their  experience  to  obtain 
the  best  results.  Used  in  connection  with  the  analytical 
procedure,  the  specification  will  enable  purchasers  to 
order  a  good  compound  and  to  ascertain  with  a  greater 
certainty  than  heretofore  whether  the  material  received 
represents  the  compound  specified. 

It  is  also  emphasized  that  this  specification  should  be 
supplemented  by  appropriate  elasticity  and  tensile 
strength  tests,  in  order  to  add  to  the  assurance  that 
good  rubber  has  been  used  and  that  the  vulcanization 
process  has  been  properly  carried  out;  also,  by  appropri- 
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ate  electric  stress  and  resistance  tests,  to  assure  proper 
insulating  qualities  and  homogeneity  of  structure.  The 
exact  value  of  the  limits  for  these  tests  will  depend  upon 
the  use  to  which  the  material  is  to  be  put. 


Generators,   Motors   and   Transformers 
Voltage    Regulation    of    Rotary    Converters. — G.    A. 
Juhlin. — The  conclusion  of  his  paper  read  before  the 
(British)    Institution   of   Electrical   Engineers.     After 
having  discussed  the  systems  of  the  reactance  control 
and  booster  control  for  regulation  of  rotary  converters, 
the  author  discusses  the  relative  advantages  of  the  two 
systems  in  cases  where  two  ranges  of  voltages  are  re- 
quired, namely,  400  to  440  volts  for  lighting  and  power 
and  500  to  550  volts  for  traction.   From  the  point  of  view 
of  first  cost,  the  advantage  would  be  with  the  reactance 
control.     The  size  of  the  booster  would  be  materially 
reduced  by  arranging  the  transformers  with  tappings 
giving  420  and  525  volts  respectively  on  the  continuous- 
current  side  and  providing  a  change-over  switch,  as  in 
the  case  of  the  reactance  control.    The  advantage  of  this 
arrangement  would  be  not  only  reduced  cost  but  also 
improved  conditions  from  a  point  of  view  of  commuta- 
tion on  account  of  the  reduced  boost.     This  advantage 
is  more  marked   in  large  units  than   in  smaller  ones, 
owing  to  the  increasing  difficulties  in  commutation.    As 
regards  the  power  factor,  the  booster  type  of  converter 
has  the  advantage,  as  its  power  factor  can  be  varied  at 
will  under  all  conditions  of  load  and  voltage,   and,  in 
cases  where  wattless  currents  are  required  lor  power- 
factor  improvement  independent  of  the  voltage  condi- 
tions,  it  is  the  only  type  suitable.     When  no  leading 
currents  are  desired,  however,  there  appears  little  or  no 
reason  why  the  reactance  type  should  not  be  used,  and 
it  is  doubtful  whether  better  results  would  be  obtained 
with  the  booster  type.    With  the  reactance  type  of  con- 
trol it  is  only  necessary  to  operate  the  field  rheostat  in 
changing  the  voltage,  and  the  fact  that  the  power  factor 
is  fixed  definitely  for  each  voltage  is  not  altogether  a 
disadvantage.     With   respect   to  the   commutation    the 
reactance  control  has  the  advantage.     Satisfactory  com- 
mutation is  obtained  with  the  booster  type  of  machine, 
but  much  finer  adjustments  as  regards  interpoles  and 
brush  gear  are  necessary  with  this  type  of  machine. 
As  to  the  range  of  voltage  the  reactance  type  is  some- 
what limited  and  ±7*4  per  cent  may  be  considered  as 
the  limit,  while  with  the  booster  type  a  great  range  may 
be  obtained,  15  per  cent  or  even  more.     The  efficiency 
is  slightly  higher  for  the  reactance  type.    With  respect 
to  starting  there  is  no  difference  between  the  reactance 
type  and  the  booster  type.     Less  space  is  required  for 
the  reactance  type,  while  with  respect  to  maintenance 
the  booster  type  requires  more  parts  to  keep  in  order. 
An   account  of  the   discussion   which  followed    is   also 
given. — London  Electrician,  March  16,  1917. 

Generation,  Transmission  and  Distribution 
Gas  Power  Versus  Water  Power. — H.  G.  H.  Tarr. — 
The  author  gives  comparative  figures  to  show  that  gas 
power  may  be  cheaper  than  water  power  if  the  by-prod- 
ucts gas  producer  is  used,  not  in  connection  with  gas 
engines  but  in  connection  with  gas-fired  steam  boilers 
and  steam  turbines.  Not  all  American  coals  are  suit- 
able, but  there  are  enough  available  which  can  be  used. 
The  author  first  gives  figures  for  the  cost  of  a  20,000-hp. 


water-power  plant,  for  which  an  investment  of  $5,- 
333,000  is  assumed,  finding  a  total  operating  cost  of 
$656,000  a  year,  with  an  income  of  $1,111,000  (from 
electric  power,  assuming  an  85  per  cent  load  factor) ,  so 
that  there  is  a  profit  of  $455,000  or  8.5  per  cent  on  the 
investment.  He  then  gives  the  figures  for  a  20,000-hp. 
steam  power  plant  with  Mond  by-products  recovery. 
The  total  investment  is  $2,860,000,  the  operating  cost 
$760,000.  The  income  from  the  electrical  power  is  a.<- 
before  $1,111,000,  while  from  ammonium  sulphate  (70 
lb.  per  ton — 31.8  kg.  per  metric  ton — of  coal),  at  3  cents 
per  pound,  the  income  is  $312,900,  so  that  there  is  a  total 
income  of  $1,433,900,  or  a  profit  of  $673,900  or  23  per 
cent  on  the  investment.  The  American  coals  best  suit- 
able for  the  process  have  been  found  to  be  those  from 
Kentucky,  high  in  nitrogen  while  they  burn  freely  and 
do  not  cake  or  coke  in  the  producer.  Aside  from  this 
any  coal  that  has  sufficient  nitrogen  content  is  suitable, 
and  it  is  believed  that  present  studies  will  develop  a 
producer  that  will  overcome  this  obstacle. — Met.  and 
Chem.  Engineering ,  April  1,  1917. 

Installations,  Systems  and  Appliances 
Auto-Transformers. — An  illustrated  discussion  of  a 
case  of  improper  use  of  auto-transformers  for  inter- 
connecting different  systems,  which  resulted  in  serious 
troubles  being  transferred  from  one  system  to  the  other. 
The  conclusion  is  drawn  that  the  neutral  point  of  all 
auto-transformers  should  be  earthed.  It  should  be  re- 
membered, however,  that  earthing  an  existing  insulated 
distribution  system  requires  the  substitution  of  three- 
pole  for  two-pole  relays  on  automatic  circuit  breakers. 
The  presence  of  several  earths  on  a  distributing  system 
favors  the  development  of  harmonic  currents,  which  may 
produce  serious  telephonic  disturbances  and  even  attain 
values  high  enough  to  cause  material  damage.  It  is  not 
advisable  in  any  case  to  connect  two  important  systems 
of  distribution  by  auto-transformers,  since  all  disturb- 
ances, of  whatever  origin  (atmospheric  disturbances, 
earth  faults,  etc.),  are  then  transferred  freely  from  one 
system  to  the  other.  The  magnetic  circuit  of  a  double- 
wound  transformer  forms  an  elastic  link,  eliminating 
all  risks  of  such  a  nature. — London  Elec.  Review,  Jan. 
5,  1917. 

Electrophysics  and  Magnetism 
Mathematics  of  Oscillating -Current  Circuits. — V. 
Bush. — A  paper  read  at  the  recent  New  York  Meeting 
of  the  American  Institute  of  Electrical  Engineers  in 
which  the  author  shows  how  oscillating-current  circuit 
problems  can  be  treated  by  a  new  method  involving  a 
generalized  angular  velocity  and  a  generalized  impedance 
which  are  complex  quantities.  Kirchhoff's  law  may  be 
thus  generalized  and  yields  a  simple  method  of  deter- 
mining the  generalized  angular  velocities,  and  thus 
the  frequencies  and  decrements,  of  free  oscillation. 
The  method  is  illustrated  by  three  examples. — Proceed- 
ings American  Institute  of  Electrical  Engineers,  Febru- 
ary, 1917. 

Units,  Measurements  and  Instruments 
French  National  Laboratory. — P.  Janet. — A  review 
of  the  work  done  by  the  Central  Laboratory  of  Elec- 
tricity in  Paris  and  its  international  scientific  impor- 
tance, with  a  chronological  list  of  the  papers  which  have 
emanated  from  that  institution. — Rev.  Gen.  d'Elec,  Feb. 
17,  1917. 
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FIG.   1 — RATIO  OF  DECREASED  CURRENT  TO  INCREASED  FREQUENCY 

also  in  cable  work  both  for  audible  reception  and  for 
recording.  The  audion  operates  as  an  oscillator  for  any 
frequency  even  below  the  range  of  audibility,  and  by 
associating  with  it  an  oscillating  circuit  of  suitable 
electrical  constants  it  can  be  made  to  oscillate  with  an 
audible  frequency,  the  note  of  which  is  heard  in  tele- 
phones connected  to  it  in  the  usual  way.  The  received 
signal  modifies  the  oscillatory  current  and  the  variation 
thus  produced  is  heard  in  the  telephones.  Or  the  audion 
may  be  adjusted  for  the  critical  point  just  short  of  oscil- 
lations, and  the  effect  of  the  received  signal  is  to  start 
momentary  oscillations  in  the  audion.  In  such  an  ar- 
rangement a  current  of  1  microampere  is  more  than 
ample  to  give  a  readable  signal,  and  even  less  than  1 
microampere  will  suffice.  In  case  of  the  ticker  method 
the  operation  is  somewhat  different.  The  function  of 
the  ticker  is  merely  to  interrupt  the  incoming  current, 
rendering  it  audible,  and  thus  make  it  possible  to  use 
telephones  for  the  reception  of  signals.  For  recording 
purposes  the  recording  device  is  preferably  connected 
through  a  transformer  to  the  detecting  instrument. 
Higher  sensitiveness  of  the  receiver  is  particularly  de- 
sirable for  the  Squier  system,  in  which  the  speed  of 
signaling  is  directly  proportional  to  the  frequency  of 
the  current  employed;  but  for  the  same  transmitting 
voltage  the  current  at  the  receiving  end  decreases  very 
rapidly  as  the  frequency  is  increased.  In  Fig.  1  a  curve 
is  given  showing  the  decrease  in  received  current  for 
a  transatlantic  cable  for  increasing  frequency.  For  a 
frequency  of  20  the  current  at  the  receiving  end  is  about 
0.3  microampere  for  100  volts  at  the  transmitting  end, 
and  therefore  it  is  only  with  highly  sensitive  detectors 
that  any  such  frequency  could  be  employed  for  cable 


work.  The  combination  oi  the  u  i  of  alternating  cur- 
rents and  highly  sensitive  detectors  offers  the  additional 
great  advantage  that  the  solution  to  the  problem  of 
multiplexing  can  be  realized,  in  direct  current  cabling 
all  improvements  in  regard  to  increase  in  sensitiveness 

and  speed  are  cont  rolled  by  the  accuracy  with  which  the 

duplex  bridge  maj  be  balanced.  The  opening  and  clos- 
ing of  the  circuit  In  signaling  introduces  transient 
effects  which  are  difficult  to  balance  accurately.  This 
was  recognized  by  Squier.  The  use  of  an  unbroken 
alternating  current  eliminates  many  of  the  difficulties 
in  balancing  which  were  considered  heretofore  as  in- 
herent in  duplex  cabling,  and  also  simplifies  the  problem 
of  multiplexing.  In  conjunction  with  G.  O.  Squier,  the 
writers  developed  a  method  in  which  an  extra  simplex 
system  is  superimposed  on  a  Squier  duplex  cable.  The 
arrangement  of  circuits  used  is  shown  in  Fig.  2.  At 
the  two  ends  of  the  cable  there  are  stations  A  and  B 
equipped  for  duplexing,  and  in  addition  there  are  sta- 
tions D  and  C,  where  one  acts  solely  as  the  transmitter 
and  the  other  as  the  receiver,  constituting  the  super- 
imposed simplex  system.  In  the  simplex  system,  which 
may  be  designated  by  DC,  audible  reception  is  used. 
The  frequency  of  the  current  may  be  either  within  the 
range  of  audition  or  below  audition  and  rendered  audi- 
ble at  the  receiving  end  by  a  ticker  or  an  audion,  the 
frequency  of  the  current  being  comparatively  high,  say, 
15  or  more.  The  current  used  in  the  duplex  system  is 
of  low  frequency.  The  two  receiving  circuits  at  B  and 
C  are  tuned  for  the  corresponding  frequencies  of  the 
signals  which  are  to  be  received  at  the  respective  sta- 
tions, and  since  the  frequencies  used  in  the  two  cases 
are  quite  different,  the  tuning  of  the  circuit  will  insure 
responsiveness  of  each  receiver  only  to  the  current  of 
the  signal  which  is  to  be  received  at  each  station.  To 
eliminate  the  effect  of  transmitter  B  in  receiver  C,  the 
receiving  circuit  is  coupled  to  the  bridge  arm  of  the 
artificial  cable  as  well  as  to  cable,  and  the  secondaries 
so  connected  as  to  induce  equal  and  opposite  emf.'s  in 
the  receiving  circuits,  thus  neutralizing  the  effect  of 
transmitter  B  on  receiver  C.  A  little  different  arrange- 
ment is  employed  to  eliminate  effect  of  transmitter  D 
on  receiver  of  station  A.  In  addition  to  double  trans- 
formers, which  neutralize  each  other's  effects,  a  loop 
circuit  tuned  to  the  frequency  of  transmitter  D  is  also 
introduced  in  receiving  circuit  of  station  A,  thus  ren- 
dering it  opaque  to  currents  of  frequency  produced  by 


FIG.   2 — ARRANGEMENT   OF   CIRCUITS 

station  A.  In  this  way  it  becomes  perfectly  feasible  to 
superimpose  an  extra  simplex  circuit  on  a  duplex  cable. 
By  suitable  modifications  of  transformers  and  tuned 
circuits,  and  also  making  use  of  different  frequencies, 
it  is  possible  to  develop  a  system  in  which  a  number  of 
simplex  systems  are  superimposed  on  a  duplex  cable. — 
London  Electrician,  March  16,  1917. 
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NEWS  OF   THE  INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the   Technical, 
Commercial  and  Manufacturing  Fields 


JOBBERS  AND  THE  N.  E.  L.  A. 

COMMITTEE  MEET  TO  CO-OPERATE 

Representatives   of   the   Two   Associations   Consider 
Basis  of  Practicable  Co-operation  and  Will 
Have  Further  Negotiations 

A  meeting  of  a  committee  representing  the  Electrical 
Supply  Jobbers'  Association  and  the  Commercial  Section 
of  the  National  Electric  Light  Association  was  held  at 
the  N.  E.  L.  A.  headquarters  in  New  York  on  April  6. 
The  purpose  of  the  meeting  was  to  discuss  co-operation 
between  the  two  bodies  in  accordance  with  the  general 
idea  expressed  at  the  meeting  of  the  N.  E.  L.  A.  execu- 
tive committee  on  March  9. 

The  following  were  present  at  the  meeting  on  April  6 : 
Chairman  E.  A.  Edkins,  M.  S.  Seelman,  R.  R.  Young 
and  J.  F.  Becker,  representing  the  N.  E.  L.  A.,  and 
W.  E.  Robertson,  F.  S.  Price,  N.  G.  Harvey,  W.  A.  Pixley, 
T.  M.  Debevoise  and  Franklin  Overbagh,  representing 
the  jobbers. 

After  extended  discussion  lasting  through  luncheon 
and  into  an  afternoon  session,  the  jobbers  suggested 
that  with  the  general  discussion  as  a  basis  they  would 
prepare,  probably  through  Mr.  Overbagh,  in  letter 
form  a  basic  outline  of  co-operation  which  could  be 
practiced  to  the  mutual  interest  of  all  concerned.  This 
brief  will  be  given  consideration  by  Chairman  Edkins' 
committee,  after  which  further  action  will  be  deter- 
mined. 


FIXED  PRICES  DENIED  BY 

SUPREME  COURT  DECISION 

Limited-License   Plan  of  Distribution  Followed   by 

Victor  Talking  Machine  Company  Held  Illegal 

by  Highest  Tribunal 

Decisions  rendered  by  the  United  States  Supreme 
Court  on  April  9  declared  that  price-fixing  restrictions 
for  public  use  of  patented  articles  of  the  Victor  Talking 
Machine  Company  and  others  were  illegal  and  void.  The 
ruling  in  the  Victor  case,  written  by  Justice  Clarke,  was 
adopted  by  a  vote  of  six  to  three,  Justices  McKenna, 
Holmes  and  Van  Devanter  dissenting.  R.  H.  Macy  & 
Company,  New  York,  were  in  the  case.  The  higher  court 
reversed  the  decision  of  the  lower  court  in  the  suit 
brought  to  prevent  that  company  from  selling  machines 
at  "cut  prices."  Machines  were  sold  by  the  manufac- 
turer under  a  license  agreement  to  avoid  an  outright 
sale  by  the  Victor  company.  The  bill  was  dismissed  by 
the  court  for  the  Southern  District  of  New  York  and 
that  decision  was  reversed  by  the  Circuit  Court  of  Ap- 
peals on  the  ground  that  the  patentee  may  dispose  tempo- 
rarily of  the  use  and  ultimately  of  the  title  of  a  machine 
made  by  him  under  a  patent  right. 

A  second  decision  upon  patent  rights,  following  the 
same  lines,  was  in  the  case  of  the  Motion  Picture  Patents 
Company  against  the  Universal  Film  Manufacturing 
Company. 


TUNGSTEN  LAMP  PATENT 

DECISION  UPHELD  IN  ENGLAND 

Higher    Court    Denies    Patents    for    Treatment    of 
Tungsten   for   Lamp    Filaments   and   Im- 
proved Wire-Drawing  Methods 

Information  has  been  received  that  the  court  of  ap- 
peal in  England  has  rendered  a  decision  in  the  appeal 
of  the  British  Thomson-Houston  Company  against  the 
decision  of  Justice  Astbury  in  the  case  of  British 
Thomson-Houston  Company,  Ltd.,  vs.  Duram,  Ltd. 

In  the  first  action  the  plaintiffs  asked  for  an  injunc- 
tion against  the  defendants  for  infringements  of  two 
patents.  The  first  of  these,  dated  1906,  was  for  an  in- 
vention of  a  process  and  apparatus  for  the  treatment 
of  metallic  tungsten  for  the  manufacture  of  electric 
lamp  filaments  therefrom.  The  second,  dated  1911,  was 
for  an  improved  method  of  drawing  wire  by  the  use  of 
graphite  as  a  lubricant.  Justice  Astbury  held  that  the 
first  patent  was  bad  for  want  of  subject  matter  and 
that  the  second  was  bad,  as  a  complete  user  of  the  in- 
vention for  the  purpose  of  commercially  drawing  wire 
had  been  proved  to  have  existed  in  1905. 

The  court  of  appeal  upheld  the  rulings  of  Justice  Ast- 
bury and  dismissed  the  appeal.  Details  of  the  suit  in 
the  lower  court  were  published  in  the  Electrical 
World  of  Jan.  13,  1917,  page  71. 


SUCCESS  OF  N.  E.  L.  A.  PLAN 

FOR  CONVENTION  EXHIBITS 

Assignments    Made,    All    Space    Taken    and    More 

Wanted — Exhibitors  Urged  to  Have 

Educational   Features 

The  assignment  committee  of  the  National  Electric 
Light  Association,  meeting  at  the  offices  in  New  York  on 
April  5,  made  assignments  for  the  exhibits  for  the  At- 
lantic City  convention,  which  is  to  begin  on  May  29. 

The  exhibition  committee  arranged  for  more  than 
double  the  amount  of  space  that  has  been  used  by  the 
association  in  the  past.  For  the  first  time  in  the  history 
of  the  association  all  the  space  was  applied  for  previous 
to  the  assignment.  Present  conditions  make  this  a 
remarkable  showing.  Additional  applications  are  com- 
ing in  almost  daily,  and  it  will  be  necessary  for  the 
exhibition  committee  to  plan  additional  space,  if  pos- 
sible, to  care  for  the  Class  "D"  members  that  have  not 
formally  applied  but  wish  to  make  an  exhibit. 

The  executive  committee  of  the  National  Electric 
Light  Association  is  particularly  repeating  its  request 
that  each  exhibitor  have  one  or  more  features  of  a 
working  or  educational  nature. 

Exhibitors  shipping  by  freight  should  take  up  the 
matter  with  their  transportation  departments  and  ar- 
range to  have  the  shipments  reach  Atlantic  City  by 
May  20  at  the  latest.  Arrangements  are  being  made  by 
the  exhibition  committee  to  care  for  such  shipments. 
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Electrical  Industry  in  War  Time 

WhiU-  Central   Stations  Considei    Ways  and  Mem,  oi  Serving,  Great  Industries  Turn  to 

Manufacturers   foi    Flood-Lighting   Accessories 


OUTSIDE  ol  the  patriotic  spirit  In  which  interna 
tional  developments  arc  awaited  the  greal  feature 
of  the  presenl  situation  in  the  electrical  industry 
is  the  intensely  practical  nature  of  the  activities  which 
arc  engaging  men  and  industries,  individuals  and 
plants  are  giving  necessarj  sen 

In  the  larger  councils  at  Washington,  in  the  questions 
nt'  policy  and  production  as  well  as  of  protection,  the 
electrical  industry,  by  reason  of  its  great  power  and  re- 
sources, is  taking  a  leading 
part.     There  is  a  general 

sentiment  that  "luisiiu'ss  as 

usual"  will  be  the  dominat- 
ing note  in  future  opera- 
tions. 

As  an  indication  of  the 
attitude  of  the  central  sta- 
tion industry  Herbert  A. 
Wagner,  president  of  the 
National  Electric  Light  As- 
sociation, has  offered  his 
services  to  effect  the  most 
efficient  use  of  the  members 
of  that  organization.  The 
letter  addressed  by  Mr. 
Wagner  to  the  Secretary 
of  War  on  April  4  says: 


Mr.  Wagner's  Offer 

"My  attention  has  been 
called  to  letters  written  to 
you  under  dates  of  Feb.  28 
and  March  7,  by  Dr.  Du- 
gald  C.  Jackson  of  the 
Massachusetts  Institute  of 
Technology  in  reference  to 
the  organization  of  the  en- 
gineers in  the  electrical  in- 
dustry for  special  service 
to  the  government.  In 
these  suggestions  I  heartily 
concur    with    Dr.    Jackson. 

"Electricity  and  electric 
power  will  play  a  very  im- 
portant part  in  the  prep- 
arations for  and  conduct  of 
the  war  in  which  we  are 
about  to  enter.  It  is  safe 
to  say  that  the  most  highly 
trained  and  best  disciplined 

electrical  engineers  in  the  country  are  those  in  the  em- 
ploy of  electric  central  stations  and  electric  manufac- 
turers in  the  cities  throughout  the  states.  In  many  of 
these  cities,  as  in  my  own  city  of  Baltimore,  the  central 
station  electric  companies  are  furnishing  large  amounts 
of  power  for  the  operation  of  industries,  including  muni- 
tion plants,  upon  which  the  government  will  be  largely 
dependent  for  supplies,  and  to  steam  railroad  companies 
for  an  important  part  of  their  transportation  require- 
ments. 


EFFECT  ON  THE  INDUSTRY 

As    Expressed    by    Central    Station    Executives 


FROM  W.  W.   FREEMAN,  PRESIDENT  UNION 
GAS  &  ELECTRIC  COMPANY,  CINCINNATI 

To  i he  Electrical  Would: 

It  seems  too  soon  to  note  any  decided  effect  of  the 
war  situation  on  the  industry.  Naturally,  the  prob- 
ability of  largely  increased  taxation  will  tend  to 
promote  caution  as  to  expenditures  by  business  peo- 
ple, and  this  may  affect  the  gross  revenues  of 
utility  properties.  Such  increased  taxation  may  also 
add  to  our  expenses  and  make  economies  very  neces- 
sary wherever  practicable  in  our  operations.  If 
the  demand  for  metals  should  be  still  further  in- 
creased and  the  prices  rise  correspondingly,  it  will 
be  increasingly  difficult  to  finance  extensions  at  the 
almost  prohibitive  cost  of  same.  These  are  condi- 
tions which  are  quite  likely  to  arise,  but  thus  far 
conditions  have  not  materially  changed. 

W.  W.  Freeman. 

Cincinnati,  Ohio,  April  9,  1917. 


FROM    DUDLEY    FARRAND,    ASSISTANT    TO 
PRESIDENT    PUBLIC    SERVICE    COR- 
PORATION   OF    NEW   JERSEY 

To  the  Electrical  World: 

Central  stations  can  be  most  useful  in  the  service 
of  their  country  if  they  continue  in  operation  with 
undiminished  energy.  Their  output  is  essential  to 
public  safety  and  comfort.  The  loyalty  of  both  offi- 
cials and  employees  is  beyond  question,  but  the  mili- 
tary needs  of  the  country  require  that  the  first 
service  of  these  men  shall  be  given  to  the  protection 
and  uninterrupted  operation  of  the  great  generat- 
ing plants  upon  which  such  momentous  results  de- 
pend. The  experience  brought  out  in  the  present 
war  has  so  thoroughly  demonstrated  the  soundness 
of  this  position  that  it  is  not  open  to  debate. 

Dudley  Farrand. 

Newark,  N.  J.,  April  11,  1917. 


"It  is  necessary  thai  these  powei    ource    be  con  • 
und  operated   for  the  benefil   oi   the  government,  ao4 
thai  local!}  the  government  should  have  recourse  to  the 
services  oi  the  trained  engineers  in  the  employ  of  the 
power  companies.     The  large  electric  central  stations- 
;ind  the  electrical  manufacturers  throughout  the  coun- 

trj  :ne  already  organized,  in  a  <  n  <•.  for  the  interchange] 
and  dissemination  of  engineering  information  and 
lor  general  educational   purposes,  through  the  National 

Electric  Light  Association, 
which  has  an  enrollment  of 
some  15,000  members  in 
the  eled  iical  industry. 

"This  association  is  or- 
ganized for  effective  work, 
through  a  large  number  of 
committees,  including  in 
the  neighborhood  of  1000 
active  men.  Should  the 
government  find  it  advis- 
able to  take  steps  toward 
the  organization  of  the  men 
in  these  industries,  to 
bring  about  their  most  effi- 
cient use  for  preparedness 
and  defense,  as  president  of 
the  National  Electric  Light 
Association,  and  individu- 
ally as  an  engineer  of  ex- 
perience, I  should  be  most 
glad  to  offer  my  services  to 
the  War  Department  in  any 
way  that  you  may  see  fit  to 
utilize  them. 

"Many  of  the  electric- 
central  station  companies 
have  already  made  special 
provision  for  such  of  their 
employees  as  may  volunteer 
or  be  called  for  military 
service.  It  is  highly  prob- 
able, however,  that  a  large 
number  of  the  employees  of 
these  companies  can  be 
used  to  better  advantage,  in 
view  of  their  special  train- 
ing, for  local  work  in  con- 
nection with  the  supply  of 
power,  and  in  engineering 
and  organizing  work  in 
promoting  efficiency  in  the  production  of  supplies  and 
munitions,  and  in  perfecting  local  defense. 

"It  is  to  suggest  your  consideration  of  this  phase  of 
the  situation  both  as  Secretary  of  War  and  as  chairman 
of  the  Council  of  National  Defense,  before  numbers  of 
specially  trained  men  enlist  for  ordinary  service,  that  I 
am  encroaching  on  your  time  in  these  more  than  busy 
hours." 

General  attention  is  being  directed  to  the  value  of 
flood-lighting  as  a  means  of  protection   for  industrial 
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RALLY 
TO  THE  FLAG 


A   LARGE  ROOF   SIGN   ON   THE   SUPERIOR    (WIS.)    WATER,   LIGHT   & 
POWER  COMPANY  PLANT  MAKES  A  FINE  APPEARANCE 

plants  of  every  character.  As  a  result  of  a  keener 
realization  of  the  importance  of  this  resource  the  manu- 
facturers of  flood  lamps  are  receiving  heavy  orders. 
The  use  of  such  lighting  reduces  the  number  of  men 
required  to  patrol  or  watch  an  area  and  is  an  excellent 
safeguard  against  prowlers.  In  the  application  of  such 
lighting  much  skill  is  being  employed. 

Such  systems  of  lighting  have  been  in  use  on  a  large 
scale  in  many  sections  of  the  country,  and  their  flexi- 
bility and  the  speed  with  which  they  can  be  set  up  are 
'leading  to  a  vast  extension  of  their  application  in  the 
serious  problem  of  assuring  protection  for  industrial 
property. 

In  cases  where  patrols  are  used,  one  of  the  principal 
methods  of  protective  lighting  is  to  mount  the  projec- 
tors about  300  ft.  apart,  all  pointing  in  the  same  direc- 
tion and  making  a  ring  of  light  around  the  plant.  In 
other  places,  where  an  open  space  is  to  be  lighted,  a 
bank  of  flood-lighting  units  is  placed  on  a  building  with 
successful  results. 

Electric  Flags 

Electric  flags  and  electric  illumination  for  flags  are 
being  used  in  all  parts  of  the  country  to  a  greater  ex- 
tent than  ever  before.  Many  ideas  of  this  nature  are 
being  advanced.  For  instance,  Senator  James  A.  Em- 
erson of  Warrensburg,  N.  Y.,  has  amended  the  act  re- 
lating to  the  public  buildings  of  New  York  State  so  as 
to  cause  the  flag  to  be  displayed  at  all  times  on  the 


FLOOD    LIGHTING    IS    OF    DEMONSTRATED    VALUE    IN    MINING 
OPERATIONS 

Capitol  building  and  to  be  electrically  illuminated  be- 
tween sundown  and  sunrise.  Senator  Emerson's  amend- 
ment has  been  passed  by  the  Senate  and  the  Assembly 
and  is  assured  of  the  Governor's  signature. 

In  other  communities  public  utility  companies  are 
taking  an  active  part  in  patriotic  displays  of  the  flag 
and  in  picturesque  lighting  effects  which  throw  that 
emblem  of  the  nation  into  prominence  at  night. 

Telephone  Engineers  Ready 

The  American  Telephone  &  Telegraph  Company  ha* 
offered  about  500  engineers  to  work  with  the  Signal 
Corps  of  the  army  and  navy. 

Of  restrictive  measures  some  touch  allied  industries 
in  a  slight  way.  In  Greater  New  York  the  police  au- 
thorities dismantled  in  one  day  800  private  wireless  sta- 
tions. This  precaution  has  been  taken  in  many  other 
districts  in  accordance  with  the  order  of  the  President 
directing  the  Secretary  of  the  Navy  to  take  necessary 
action  in  the  matter.  This  order  provides  "that  such 
radio  stations  within  the  jurisdiction  of  the  United 
States  as  are  required  for  naval  communications  shall  be 
taken  over  by  the  government  of  the  United  States  and 
used  and  controlled  by  it,  to  the  exclusion  of  any  other 
control  or  use,  and,  furthermore,  that  all  radio  stations 
not  necessary  to  the  government  of  the  United  States 
for  naval  communications  may  be  closed  for  radio  com- 
munication." 
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IN    STORAGE   YARDS   POWERFUL   FLOOD   LIGHTING    IS    A    WISK 
PROTECTIVE    MEASURE 


ADEQUATE    LIGHTING    GREATLY    SIMPLIFIES    THE    PROTECTION 
OF    INDUSTRIAL    PROPERTY 
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MANY   POWER  PROBLEM 

TOPICS  AT  BOSTON  MEETING 
Relative  Merits  oi  Isolated  Plant  and  Central  Station 

Service.     Mechanical     Stokers    ;in<l     Steam 

Turbine  Development!  [ncluded 

An  assault   by  adVOCatea  Of  isolated  plant   sen  lie  upon 

the  central  station  was  ■  striking  feature  of  the  power 

plant    symposium    at     Boston,    Mass.,    on    April     l    and    .">, 
under   the  joint    auspices   of   tin-    Boaton   sections   of   the 

irican  institute  of  Electrical  Engineers  and  the 
American  Society  of  Mechanical  Engineers.  The  meel 
tags  were  tempered,  however,  bj  the  recognition  by  some 
that  e\  cathedra  declarations  of  economic  superiority 
on  the  pari  of  either  device  for  supplying  energy  (some- 
times plus  heat)  to  modern  business  and  industry  should 
jive  way  to  investigation  of  each  particular  problem. 

At  the  opening  session  on  the  evening  of  April  4,  Fred- 
erick Ewing,  mechanical  engineer  of  the  Mexican  Petrol- 
eum Company,  New  York,  emphasized  the  great  impor- 
tance of  fuel  oil,  even  to  Eastern  plants,  in  these  times 
of  high  coal  cost. 

Value  of  Mechanical  Stokers 

R.  Sanford  Riley,  president  of  the  Sanford  Riley 
Stoker  Company,  Worcester,  Mass.,  described  the  evolu- 
tion of  the  mechanical  stoker  and  exhibited  lantern  slides 
of  interesting  installations,  calling  particular  attention 
to  the  manner  in  which  power-driven  stokers  have  kept 
pace  with  increasing  boiler  and  furnace  sizes,  providing 
at  the  same  time  for  remarkably  close  control  of  fires 
through  draft  adjustment,  automatic  and  otherwise, 
and  variation  of  stoker  speed.  The  value  of  mechanical 
stokers  in  stand-by  stations  associated  with  hydroelec- 
tric power  plants  was  pointed  out,  full  operating  condi- 
tions being  attained  often  in  fifteen  or  twenty  minutes 
from  a  "dead  start." 

High   Temperature  Insulation   of  Boiler  Settings 

The  latest  practice  in  high  temperature  insulation  of 
boiler  settings  was  described  by  P.  A.  Boeck,  chemical 
engineer,  Celite  Products  Company,  New  York.  The 
author  reviewed  tests  showing  the  reduction  in  heat 
transmission  by  the  use  of  insulating  brick  and  other 
refractory  material  incorporated  into  settings.  Tests 
by  the  Bureau  of  Mines  show  that  air  spaces  between 
brick  walls  are  of  little  value  in  preventing  the  flow  of 
heat  through  the  walls.  Insulation  increases  the 
thermal  capacity  of  the  boiler,  minimizes  local  overheat- 
ing and  improves  the  general  condition  of  the  boiler 
room.  The  conductivity  of  the  average  firebrick  be- 
tween 400  deg.  and  2500  deg.  Fahr.  varies  from  about 
0.5  to  1.2  B.t.u.  per  square  foot  per  1  in.  per  hour  for 
1  deg.  Fahr.,  giving  an  insulating  ratio  of  more  than  ten 
to  one  in  favor  of  the  insulating  material.  Hollow  wall 
spaces  filled  with  powdered  insulation  are  giving  way 
to  the  use  of  insulating  brick,  which  is  sometimes  also 
used  over  the  drums.  Numerous  installations  of  "Celite" 
were  shown  in  lantern  slides. 

The  author  said  that  an  application  of  2.5-in.  insulat- 
ing bricks  in  a  plant  at  San  Francisco,  Cal.,  paid  for  it- 
self in  three  months. 

Factors  Affecting  Isolated  Plants 

Walter  N.  Polakov,  consulting  engineer,  New  York, 
reviewed  the  factors  to  be  considered  in  deciding 
whether  to  purchase  or  to  generate  energy  in  a  local 


pi.nit  The  author  said  that  the  high  coal  of  Isolated 
plan  [s  due  often  to  obsolete  methods  or  equip- 

ment lie  Intimated  tiiat  through  efficiency  engineering 
the  i  iolated  plant  can  institute  improvements  which 
often  obviate  the  need  of  purchasing  energ 

Mr.    Polakov  attacked   the  central   station    inten 
this  Country,  contending  that  their  rates  are  unduly  high 
and  criticising   the  policy  of  centralization    in  the   gen 
oration  and  distribution  of  electricity. 

\  i;  Meek,  Ba  tern  manager  of  the  Ridgway  Dynamo 
agine  Company,  Boaton,  pointed  out  that  central 
station  and  isolated  plant  service  each  have  their  sphere, 
to   be  determined   by  careful  analysis. 

The  author  challenged  the  alleged  general  economic 
benefits  of  centralization,  and  reviewed  the  heating  and 
power  requirements  of  a  representative  ten-story  office 
building  of  45,000  sq.  ft.  ground  area.  With  coal  at  $7 
per  ton,  Mr.  Meek  concluded  after  a  protracted  analysis 
that  isolated  plant  operation  would  cost  $4,745  less  than 
central  station  service  per  year,  the  latter  supplying 
electricity  at  1.7  cents  per  kilowatt-hour.  The  estimated 
cost  of  the  isolated  plant  was  $44,800  or  $112  per  kilo- 
watt, and  the  gross  cost  of  isolated  plant  electricity  per 
kilowatt-hour  was  3.27  cents,  the  day  and  night  consump- 
tion being  respectively  74,400  kw.-hr.  and  16,800  kw.-hr 
per  month. 

Operation  of  Holyoke  Municipal  Plant 

The  last  two  papers  of  the  session  discussed  the  re- 
sults of  operation  at  the  Holyoke  (Mass.)  municipal 
lighting  plant  and  outlined  possible  co-operation  between 
central  station  and  isolated  plant. 

John  J.  Kirkpatrick  claimed  that  the  Holyoke  plant 
is  meeting  its  full  requirements  on  a  maximum  rate  of 
6  cents  per  kilowatt-hour  for  domestic  lighting.  He 
said  that  barely  20  per  cent  of  the  Holyoke  output  is 
generated  by  water-power. 

A  paper,  presented  by  an  associate  of  P.  R.  Moses 
of  New  York  in  the  absence  of  the  latter,  discussed  the 
possibility  of  co-operation  in  the  handling  of  diversified 
and  peak  loads. 

At  a  get-together  dinner  before  the  final  session,  C.  F. 
Weed,  vice-president  of  the  Massachusetts  committee  on 
public  safety,  talked  upon  preparedness. 

Economy  in  Production 

John  A.  Stevens,  consulting  engineer,  Lowell,  Mass., 
gave  an  informal  talk  upon  power  generation  at  the 
evening  meeting  on  April  5  urging  the  struggle  for 
greater  economy  in  production.  R.  A.  Langworthy  of 
Stone  &  Webster,  Boston,  discussed  the  relation  of  the 
heating  problem  to  economical  plant  operation. 

Developments  in  Steam  Turbines 

At  the  final  session,  Dr.  L.  C.  Loewenstein,  General 
Electric  Company,  Lynn,  Mass.,  talked  informally,  in 
the  absence  of  Richard  H.  Rice,  on  recent  steam  turbine 
developments.  He  pointed  out  that  the  advance  in  tur- 
bine design  warrants  scrapping  the  machines  of  five 
years  ago. 

To-day  a  45,000-kw.  unit  is  being  built  which  is  of  the 
horizontal  type,  running  at  1200  r.p.m.,  and  on  200  lb. 
steam  pressure,  with  200  deg.  superheat  and  a  29-in. 
vacuum,  producing  a  kilowatt-hour  on  a  guarantee  of 
10.4  lb.  of  steam.  A  single  generator  is  all  that  is  re- 
quired in  the  later  designs  of  high-powered  units.  Im- 
provements in  condensers  and  boilers  have  been  caused 


April  14,  1917 


ELECTRICAL     WORLD 


719 


by  the  advance  in  turbine  design,  and  whereas  vacua  of 
26  in.  to  27  in.  were  formerly  regarded  as  satisfactory 
under  the  reciprocating  engine  regime,  the  industry  to- 
day is  getting  29  in.  and  even  29.5  in.  with  a  30-in. 
barometer. 

The  last  speaker  was  C.  H.  Bromley,  associate  editor 
of  Power,  New  York,  who  reviewed  recent  progress  in 
condenser  practice. 


VARIED  ACTIVITIES  OF  THE 

ASSOCIATED  MANUFACTURERS 

General   Offices   to   Be   Removed   to    Grand   Central 

Terminal  District — Meetings  of  Sections 

and   Board    of   Governors 

The  headquarters  of  the  Associated  Manufacturers  of 
Electrical  Supplies  will  be  moved  from  62  Cedar  Street, 
New  York,  to  the  Forty-second  Street  Building,  30  East 
Forty-second  Street.  This  change  has  been  urged  for 
some  time  to  meet  the  convenience  of  members.  It  will 
provide  more  space  for  the  general  offices,  the  governors 
and  for  meetings.  Charles  E.  Dustin,  the  general  secre- 
tary, says  that  it  is  expected  to  move  on  April  28. 

Meetings  Called 

A  meeting  of  the  outlet  box  section  will  be  held  on 
Tuesday,  April  24,  at  10.30  a.  m.  at  the  present  offices, 
62  Cedar  Street,  New  York. 

A  meeting  of  the  board  of  governors  will  be  held  on 
April  18  at  2.30  p.  m.  at  the  offices,  62  Cedar  Street. 

The  wire  and  cable  section  will  meet  on  Tuesday, 
April  17,  at  the  Yale  Club,  New  York  City. 

A  meeting  of  the  magnet  wire  committee  of  the  wire 
and  cable  section  will  be  held  on  Wednesday,  April  18, 
at  10.30  a.  m.  at  the  offices,  62  Cedar  Street. 


WORK  OF  THE  JOVIAN 

COMMISSION  AT  CLEVELAND 

Large  Meeting  with  Representatives  of  Local  Elec- 
trical Leagues  Results  in  a  Definite 
Plan  for  the  Future 

A  meeting  called  by  Jupiter  Henry  L.  Doherty  of  the 
special  commission  authorized  at  the  last  Jovian  annual 
convention  was  held  in  the  rooms  of  the  Cleveland  Elec- 
trical League,  Cleveland,  on  April  3  and  4. 

The  following  conclusions  were  reached,  and  they  will 
be  placed  before  an  early  meeting  of  the  entire  Jovian 
Congress  and  Past  Jupiters,  followed,  if  practicable,  by 
a  special  meeting  of  the  Jovian  Order  to  enact  necessary 
legislation : 

First — The  chief  function  of  the  Jovian  Order  shall 
be  as  an  international  association  of  Jovian  leagues. 

Second — The  order  shall  retain  its  present  status  as 
an  international  semi-fraternal  constructive  develop- 
ment body  with  a  large  membership  representative  of 
the  entire  electrical  industry. 

Third — Appointment  by  Congress  of  an  executive 
committee,  each  committeeman  having  charge  of  a  de- 
partment to  which  some  specific  activity  is  assigned,  for 
example,  insurance,  membership  employment,  publica- 
tion, educational  and  development.  The  reigning  Jupi- 
ter would  be  chairman  and  the  Mercury  secretary. 

Fourth — Jovian  membership  should  be  through  mem- 
bership in  local  league,  with  provision  for  individuals 


not  wishing  to  join  leagues  and  for  others  not  wishing 
to  become  Jovians. 

Fifth — In  the  future,  as  soon  as  is  practicable,  candi- 
dates will  be  accepted  to  membership  in  the  order  only 
through  local  leagues.  All  men  who  join  a  local  league 
automatically  become  Jovians. 

Sixth — Congressmen  and  statesmen  to  be  elected  by 
Jovians  in  their  respective  districts  instead  of  by  mem- 
bership at  large. 

Seventh — Present  method  of  voting  to  be  changed 
whereby  a  quorum  consists  of  members  present  either  in 
person  or  by  proxy  following  a  call  for  a  special  or  an- 
nual meeting,  provided  that  no  one  delegate  is  permitted 
to  vote  more  than  nine  proxies. 

Eighth — Certain  changes  in  constitution  of  the  Past- 
Jupiters'  Association  to  be  decided  by  it. 


BOUNDARIES  FOR  ILLUMINATING 

ENGINEERING  SOCIETY  SECTIONS 

Geographical  Limits  for  the  Various  Sections  Fixed 

by  a  Special  Committee  and  Adopted 

by  the   Council 

A  special  committee  on  section  boundaries  has  re- 
ported a  plan  for  geographical  boundaries  of  the  vari- 
ous sections  of  the  Illuminating  Engineering  Society. 
The  committee  considered  it  advisable  to  establish 
boundaries  along  state  lines  except  in  Pennsylvania 
and  New  Jersey,  where  division  within  the  states 
seemed  necessary. 

The  report  of  the  special  committee  has  been  adopted 


BOUNDARIES  OF  ILLUMINATING  ENGINEERING  SOCIETY  SECTIONS 

by  the  council  of  the  society.  It  divides  the  territory 
as  follows: 

New  England  Section.— Maine,  New  Hampshire,  Ver- 
mont, Massachusetts  and  Rhode  Island. 

New  York  Section. — New  York,  Connecticut,  and  that 
part  of  New  Jersey  north  of  40  deg.  20  min.  north  lati- 
tude (i.e.,  a  little  north  of  Trenton). 

Philadelphia  Section. — That  part  of  New  Jersey  south 
of  40  deg.  20  min.  north  latitude,  that  part  of  Penn- 
sylvania east  of  78  deg.  west  of  Greenwich  (i.e.,  just 
east  of  Altoona),  all  of  Delaware,  Maryland  and  Dis- 
trict of  Columbia. 

Pittsburgh  Section  —That  part  of  Pennsylvania  west 
of  73  deg.  west  of  Greenwich,  all  of  West  Virginia  and 
Ohio. 

Chicago  Section  — Illinois,  Indiana,  Wisconsin  and 
Michigan. 
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PACIFIC  COAS  r  SECTION: 

[DEALS  AND  NEEDED  WORK 
■idem  R    il    Ballard  Telli  Through  the  Electrical 
Woii.i  o(  the  Urgent  Necessity  ol  ■>  Clo 

Kim    Oi     iiu.it ion 
tatemenl  of  the  purposeful  ideals  and 
rk  of  the  Pacific  Coasl  Section  of  the  National  Ele< 
trie  Lighl  Association  has  been  prepared  for  the  Elei 
rw<  u   Wow  D  i>>   i;    il    Ballard,  I  Lea,  Cal .  the 

dent  <>!'  the  seel  ion.     it  is  as  follow 
.Meet mi,'  .in  insistent  demand  for  an  organization  on 
•he  Pacific  Coast  which,  while  embracing  the  ideals  and 
underlying  principles  of  the   National   Electric   Light 

Ciation,  will  provide  means  for  the  proper  applica- 
tion of  these  principles  to  our  special  conditions,  the 
Pacific  ("oast   Section  was  organized  on  Jan.  t*>,   \\)\l. 

The  enthusiastic'  welcome  accorded  to  it  since  then  in 
.ill  fields  of  its  activities  is  the  best  evidence  of  its 
need. 

Membership  of  1500 

"In  the  three  months  of  existence  a  very  active  cam- 
paign by  its  membership  committee  has  resulted  in 
tementing  together  into  one  organization  practically  all 
of  the  light  and  power  companies  in  the  vast  area 
included  in  its  geographic  boundaries  in  California, 
Arizona,  Nevada  and  New  Mexico.  The  total  member- 
ship at  this  writing  exceeds  1250,  and  it  is  confidently 
expected  that  at  the  first  convention  of  the  section,  to 
be  held  at  Riverside,  Cal.,  on  April  19,  20  and  21,  1917,  a 
total  of  1500  members  from  all  classes  will  be  reported. 

"In  true  Western  spirit,  manufacturers,  jobbers  and 
contractors  have  been  invited  to  affiliate  with  the  sec- 
tion, take  an  active  part  in  its  work  and  be  represented 
on  committees,  including  representation  on  the  executive 
committee.  The  response  from  these  interests  and  the 
spirit  of  co-operation  shown  have  been  most  gratifying. 

"Instead  of  dividing  the  association  into  separate  sec- 
tions, the  general  plan  of  segregation  by  committees 
has  been  adopted  and  the  responsibility  for  all  matters 
connected   with   the  several  divisions  of  activitv   rests 


porl  "i  tin-  public  policy  committee,  will  be  printed  in 

advance  ami  copie    di  tributed  to  each  member  of  the 

•  il     ome  daj  i   before  the  convenl  ion      Briel    ab 

'i  the  papei    and  report!  and  discussion  thereon 

will  constitute  the  procedure  at   the  convention.     The 

report    Of   Hie    public    policy    c.  ill  l  III  1 1  t  ee    will    I  tlted 

::t  a  banquet  on  the  evening  of  the    econd  day,  which 

Will   lie  tendered   to   member -.   ladies   ami   invited   gue   ' 
EDI  i   \  I  ION    AND    <  !0  OP]  i:\  I  ION 

"Education  and  co-operation  may  be  said  to  be  the 
broad  plan  of  the  Pacific  Coasl  Section  education  not 
only  of  the  men  connected  with  the  industry  as  em 
ployees  but  of  the  officers  of  the  companies  as  well. 
Adopting  a  common  ground,  the  aims,  policies  and 
duties  of  the  industry  may  be  placed  concretely  before 
the  public  in  such  a  way  as  to  encourage  a  broader  and 
more  comprehensive  knowledge  of  the  value  of  the  in- 
dustry to  the  public  and  the  public  to  the  industry,  thus 
promoting  co-operation,  not  only  in  methods  of  con- 
struction, commercializing,  standardizing  and  efficiency, 
but  in  public  relations,  regulation  and  employees'  wel- 
fare work. 


LIGHTING  DEMONSTRATION  ON 

ELEVATED  BLOCK  IN  NEW  YORK 

Experiment  by  New  York  Edison  Company  and  Sixth 

Avenue  Association  in  the  Successful 

Distribution  of  Light 

A  lighting  demonstration  of  the  Sixth  Avenue  Asso- 
ciation on  a  "model  block,"  between  Forty-eighth  and 
Forty-ninth  Streets,  on  both  sides  of  the  avenue,  has 
attracted  much  comment  in  New  York. 

When  the  organization  committee  called  a  meeting 
Arthur  Williams  of  the  New  York  Edison  Company 
presented  the  scheme  of  picking  out  a  "model  block" 
and  lighting  it  as  it  should  be  lighted,  as  a  demonstra- 
tion of  what  could  be  done. 

After  the  block  had  been  selected  the  bureau  of  illumi- 
nating  engineering  of  the  company  designed   lighting 


BEFORE — DISMAL   STREET  AND   UNATTRACTIVE  WINDOWS 

with  these  committees,  authority  being  given  for  the 
formation  of  as  many  sub-committees  as  may  be  neces- 
sary and  the  preparation  of  papers  by  individuals,  but 
always  subject  to  the  control  of  the  committee  itself. 
These  committees  are:  public  policy,  engineering,  com- 
mercial, accounting,  membership. 

"At  the  forthcoming  convention  committee  chairmen 
will  preside  while  their  reports  and  papers  are  under 
discussion.     All  reports  and  papers,  excepting  the  re- 


AFTER — THE    BRIGHT    ILLUMINATION    INVITES    INSPECTION 

schemes  for  all  show  windows  and  installed  the  wiring, 
fixtures  and  lamps  with  signs  and  500-watt  lighting 
units  outside  to  assist  in  lighting  the  street  beyond 
the  curb  line.  The  block  has  seventeen  stores  and  the 
show  window  of  each  store  is  lighted  differently,  par- 
ticular attention  being  paid  to  the  color.  Some  stores 
are  lighted  by  daylight  lamps,  some  by  amber  lamps, 
some  by  red-tinted  lamps  and  others  by  a  combination 
of  different  colors. 
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STREET-LIGHTING  EXTENSION 

CONTRACTS  LET  IN  CHICAGO 

Details   of   Awards   for   Bulk   of  the   Improvements 

Authorized  by  Voters  at  the  Recent  Election 

in  That  City 

The  bulk  of  the  work  to  be  done  in  improving  and 
extending  Chicago's  street-lighting  system,  in  accord- 
ance with  the  vote  at  a  bond  election  at  which  the  neces- 
sary funds  were  authorized,  has  been  let  to  contracting 
firms  in  the  city. 

This  procedure,  it  has  been  determined  after  calling 
for  bids  on  labor  and  material  several  times  and  after 
installing  trial  circuits  under  the  direct  jurisdiction  of 
the  city,  is  the  least  expensive  plan  of  handling  the 
improvement. 

The  contract  for  installing  the  posts  and  the  cable, 
amounting  to  about  $1,500,000,  was  awarded  to  W.  F. 
Cummings  of  Chicago.  A  large  number  of  posts  have 
already  been  purchased  by  the  city,  but  during  1917 
it  is  expected  that  this  contractor  will  buy  2,140,000  ft. 
(652.27  km.)  of  No.  8  600-volt  armored  cable,  275,000 
ft.  (83.82  km.)  of  5000-volt  No.  8  armored  cable  and 
6000  cast-iron  posts. 

The  Contracting  &  Material  Company,  Chicago,  se- 
cured the  contract  for  furnishing  and  laying  the  con- 
duit.   This  contract  amounts  to  about  $150,000. 

The  contract  for  substations,  amounting  to  $38,000, 
was  awarded  to  the  Pierce  Electric  Company  of  Chicago. 


officials  of  the  company  are  co-operating  closely  with  the 
government. 

Gross  earnings  from  operations  of  the  company  in 
1916  were  $862,502,  as  compared  with  $748,238  in  1915. 
Receipts  from  message  traffic  with  ships  show  an  in- 
crease of  9  per  cent  over  1915. 


WAR  CONDITIONS  AFFECT 

MARCONI  WIRELESS  OPERATIONS 

Organization  and  Personnel,  Including  High  Power 

and  Coastal  Stations  and  Manufactories,  Are 

Offered  to  Our  Government 

Information  in  regard  to  the  effect  of  war  conditions 
is  given  in  the  report  of  directors  of  the  Marconi  Wire- 
less Telegraph  Company  of  America  for  the  year  1916. 
These  conditions,  preventing  the  operation  of  the  trans- 
atlantic stations  at  New  Brunswick  and  Belmar,  N.  J., 
and  Marion  and  Chatham,  Mass.,  remain  unchanged. 

"The  British  Admiralty  still  holds,  for  military  pur- 
poses, the  English  plants  constructed  for  exchange  of 
traffic  with  this  country,"  says  the  report.  "The  con- 
tinuance of  the  war  has  likewise  rendered  it  impossible 
to  inaugurate  our  direct  service  with  Scandinavia. 

"Service  with  Japan  was  successfully  inaugurated  on 
Nov.  15  last,  and  an  increasing  volume  of  traffic  is  being 
handled,  under  government  censorship,  at  a  tariff  one- 
third  lower  than  that  of  the  submarine  cable.  On  the 
Pacific,  as  on  the  Atlantic,  operations  are  restricted  by 
war  conditions,  the  Japanese  stations  being  controlled 
by  that  government.  For  the  present,  therefore,  the 
new  service  is  limited  to  traffic  between  San  Francisco, 
Hawaii  and  Japan. 

"Your  company  continues  to  manufacture  apparatus 
for  use  by  the  United  States  army  and  navy,  and  re- 
cently has  been  awarded  contracts  for  a  large  number 
of  wireless  sets  of  various  types." 

When  diplomatic  relations  with  Germany  were  severed 
the  organization  and  personnel,  including  the  high-power 
and  coastal  stations  wherever  situated,  the  manufac- 
tories, workshops  and  trained  staff,  were  offered  to  the 
government.  This  offer  was  acknowledged  by  the  Presi- 
dent and  the  Secretaries  of  War  and  the  Navy.     The 


HIGHER  ELECTRIC  RATES 

TO  OFFSET  HIGHER  COSTS 

Penn  Central  Light  &  Power  Company  Asks  Penn- 
sylvania Commission  to  Help  by  Allow- 
ing  12   Per  Cent  Advance 

An  increase  of  about  12  per  cent  in  rates  is  asked 
by  the  Penn  Central  Light  &  Power  Company,  Al- 
toona,  Pa.,  in  a  schedule  filed  with  the  Pennsylvania 
Public  Service  Commission. 

J.  H.  Shearer,  general  superintendent  of  the  com- 
pany, says  in  a  public  statement  that  the  operating 
expenses  have  increased  61.4  per  cent,  while  earnings 
have  increased  but  27.8  per  cent.  Expenses  in  Febru- 
ary were  93.1  per  cent  higher  than  in  February,  1916. 
Taxes  were  10  per  cent  higher. 

About  70,000  tons  of  coal  are  used  in  the  year.  In 
1914  coal  cost  $1.90  per  ton,  while  for  the  first  three 
months  of  1917  the  price  was  $5.39,  an  increase  of  183 
per  cent.  Copper  has  trebled  and  all  other  materials 
used  in  the  service  have  also  advanced.  Mr.  Shearer 
says  that  the  higher  rates  will  be  far  from  sufficient 
to  cover  the  difference  caused  by  higher  expenses. 

The  increase  for  each  individual,  Mr.  Shearer  points 
out,  will  be  insignificant. 


MANUFACTURERS  OF  ELECTRIC 

VEHICLES  TO  HOLD  CONFERENCE 

Meeting   Called  for  April   19  Is  to   Supplement  the 

February  Gathering  of  Central  Station 

Representatives 

A  conference  of  electric  vehicle  manufacturers  is  to 
be  held  on  Thursday,  April  19,  at  1.30  p.  m.,  at  the 
headquarters  of  the  National  Electric  Light  Association, 
New  York. 

Chairman  E.  S.  Mansfield  of  the  Electric  Vehicle 
Section  of  the  association  says  that  definite  plans  are  be- 
ing formulated  to  promote  wider  use  of  electric  vehicles 
in  co-operation  with  the  central  station  industry.  The 
importance  of  the  meeting  is  being  urged  upon  manu- 
facturers of  electric  passenger  and  commercial  vehicles, 
electric  industrial  trucks,  batteries,  tires  and  ac- 
cessories.   Following  is  the  tentative  program: 

"Analysis  of  the  Present  Electric  Vehicle  Situation 
and  the  Purposes  of  This  Conference,"  by  Chairman 
E.  S.  Mansfield;  a  paper  by  C.  D.  Fairgreave,  Anderson 
Electric  Car  Company,  on  "Advertising  and  Publicity"; 
a  paper  on  getting  local  distribution,  by  P.  D.  Wagoner, 
General  Vehicle  Company;  "The  Charging  Problem  in 
Vehicle  Selling,"  by  C.  A.  Street,  Walker  Vehicle  Com- 
pany; "The  Electric  Industrial  Truck,"  author  not  yet 
determined;  paper  by  E.  P.  Chalfant,  Anderson  Electric 
Car  Company,  on  "Co-operation." 

After  discussion  on  these  addresses  a  plan  for  action 
will  be  proposed. 

This  conference  of  manufacturers  follows  a  similar 
conference  of  central  station  representatives  on  Feb.  14. 
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FOWKK  FOR  PHILADELPHIA 

IN   DAYLIGHT  DARKNESS 
Electricity  the  Accepted  Defense  Against  Heavy  I 

Bank   Whu'h  Oppressed  the  City  for  Several 

Hours  .it    Midday 

Philadelphia  had  an  experience  with  middaj    dark 
ness  one  day  in  March.    The  unusual  darkness  became 
scute  sboul   L0.80  in  the  morning  and  continued  until 
nearly   •".  i>.  m.     it  was  caused  by  a  fog  bank  which, 
according  to  the  director  of  the  Philadelphia  weather 


ELECTRICITY  IS  THE  ACCEPTED  DEFENCE  AGAINST  DARKNESS 

bureau,  covered  approximately  25  square  miles  and 
weighed  550,000  tons. 

The  demand  upon  the  Philadelphia  Electric  Company 
for  energy  above  the  normal  amount  used  in  the  central 
district  in  the  daytime  was  approximately  8000  hp. 

An  interesting  letter  describing  the  organization 
through  which  the  Philadelphia  Electric  Company  pre- 
pares for  a  demand  of  this  character  appeared  in  the 
Philadelphia  Public  Ledger.  It  was  written  by  Charles 
Meigs  Ripley  of  the  Philadelphia  office  of  the  General 
Electric  Company. 

Mr.  Ripley  showed  that  in  this  case  the  cloud 
"stormed"  Philadelphia  unannounced,  coming  "in  the 
only  manner  possible  to  escape  detection,  i.e.,  straight 
down  from  above."    He  added : 

"There  is  within  the  walls  of  the  modern  power 
plant  a  field  for  romantic  and  fascinating  stories  more 
interesting  than  most  of  the  tales  of  Homer  or  Dumas. 
The  electrical  industry  needs  a  Kipling  or  a  Jack  Lon- 
don adequately  to  describe  the  electrical  developments 
of  the  twentieth  century. 

"Marvelous  as  was  the  achievement,  it  should  be 
understood  that  a  total  reserve  capacity  of  42,000  hp. 
was  available  and  ready  to  meet  an  even  greater  emer- 
gency. It  is  true  alike  of  electrical  generating  machin- 
ery and  armies  that  'they  also  serve  who  only  stand  and 
wait.'  " 


PLANS  OK  THE  SOCIETY  FOR 

ELECTRICAL  DEVELOPMENT 

Annual   Meeting   Is  to  Be  Held  on  May  B  and  Com- 
prehenaive  Sales  Plans  Are  to  Be  Pre- 
sented for  Consideration 

The  annual  meeting  of  the  Society  for  Electrical 
Development,  inc.,  will  be  held  on  May  h,  at  its  office* 
in  the  United  Engineering  Societies  Building,  New 
\  ork  City. 

Directors  for  the  ensuing  year  will  be  elected,  and 
tin'  reporl   of  .1.  M.  Wakeman,  the  general  manager, 

will  be  presented.  Plans  for  1917  and  early  ID  18  will 
be  discussed. 

The  society  has  comprehensive  sales  plans  to  present 
for  the  periods  following  "America's  Electrical  Week" 
and  "Wire-Your-Home  Time." 

After  the  annual  meeting  the  directors  will  elect 
officers.  The  directors  are  expected  to  decide  whether 
there  should  be  another  electrical  week  this  year  or 
next  spring,  and  to  appoint  a  committee  to  take  charge 
of  such  a  campaign. 


COAL  SUPPLY  A  COSTLY 

BURDEN  IN  NEW  JERSEY 

President     Thomas     N.     McCarter     Discusses     the 

Expense,  Which,  Under  Rigorous  Regulation, 

Cannot  Be  Passed  to  Consumers 

"The  great  difficulty  of  operating  this  company  for 
the  year  has  centered  around  the  coal  supply,"  said  Pres- 
ident Thomas  N.  McCarter  in  the  annual  report  of  the 
Public  Service  Corporation  of  New  Jersey  in  referring 
to  the  subsidiary  Public  Service  Electric  Company. 

"The  coal  for  the  year,"  Mr.  McCarter  adds,  "was  con- 
tracted for  with  responsible  contractors,  who,  however, 
owing  to  conditions  which  for  the  most  part  they  could 
not  control,  were  able  to  make  deliveries  of  only  a  small 
portion  of  the  amounts  called  for  by  their  contracts. 
It,  therefore,  became  necessary  to  buy  coal  in  the  open 
market  at  going  prices.  Enormous  quantities  of  coal 
were  purchased  by  the  company  at  prices  running  from 
$6  to  $7  per  ton,  as  against  its  contract  price  of  $3.25 
per  ton. 

"It  can  be  readily  imagined  how  vital  this  matter  is. 
Unlike  the  ordinary  manufacturer,  this  emergency  cost 
cannot  be  passed  on  to  the  consumer  by  the  company. 
This  situation  affords  a  melancholy  illustration  of  the 
results  from  and  dangers  of  rigorous  rate  regulation." 

The  increase  in  kilowatt-hours  commercially  sold  by 
the  company  was  83,792,262,  or  42.52  per  cent.  The 
revenue  from  electric  sales  increased  23.02  per  cent. 
The  revenue  from  electric  sales  averaged  4.45  cents  per 
kilowatt-hour  sold,  as  against  5.16  cents  per  kilowatt- 
hour  in  the  previous  year.  The  ratio  of  operating  reve- 
nue deductions  to  operating  revenue  was  58.4  per  cent, 
as  against  54.3  per  cent  for  the  corresponding  period 
in  1915. 

Mr.  McCarter  shows  that  taxes  for  the  year  amounted 
to  $2,713,059,  an  increase  of  $396,093  over  the  previous 
year. 

"The  corporation  will  always  be  ready  to  bear  its 
share  of  the  public  burden,"  Mr.  McCarter  continues, 
"but  there  is  a  limit  to  the  increase  in  taxation  it  can 
bear,  unless  the  burden  is  to  be  passed  on  to  the  con- 
sumer by  a  raise  in  rates. 
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"There  is  pending  in  the  Legislature  a  bill,  which 
has  received  the  support  of  the  dominant  political  party, 
which  seeks  to  raise  the  franchise  taxes  paid  by  the  gas 
and  electric  companies  from  2  per  cent  of  their  gross 
receipts  to  5  per  cent  in  increasing  installments  of  1 
per  cent  a  year,  reaching  the  maximum  after  three 
years.  If  enacted  into  law  this  statute  would,  when 
fully  consummated,  increase  the  taxes  of  these  two  com- 
panies annually  by  about  $900,000  or  $1,000,000  a  year. 

"Thus  the  sovereign  power  of  the  State  is  constantly 
being  exercised  to  increase  the  operating  expenses  of 
these  companies  through  taxes  with  one  hand,  and  to 
reduce  their  revenue  by  rate  reductions  with  the  other. 
How  long  can  this  continue,  especially  in  times  of 
economic  inflation  like  the  present  when  all  operating 
costs  are  abnormally  swollen?" 

A  "graphic  illustration  of  the  advantages  of  govern- 
ment by  commission,"  cited  by  Mr.  McCarter,  is  the 
expense  of  collecting  data  and  preparing  the  electric 
rate  case  for  submission  to  the  commission.  Exclusive 
of  the  salaries  of  its  own  employees  who  are  concerned 
with  this  case  the  company  has  already  expended  in 
and  about  this  matter  $362,752.  The  estimated  total 
cost,  after  completion  of  the  investigation,  is  $500,000. 


HYDROELECTRIC  POWER  HELPS 

NORTHERN  STATES  COMPANY 

Increased  Cost  of  Fuel,  Bought  Necessarily  in  Part 

at  Retail  Prices,  Contrasted  with  Water  Power 

Generated  and  Purchased 

At  the  date  on  which  the  annual  report  of  the  North- 
ern States  Power  Company  was  prepared  (March  19, 
1917)  the  sales  of  stock  to  residents  of  the  territory 
served  amounted  to  approximately  $1,436,300  par  value, 
distributed  among  2774  holders. 

The  business  of  the  company  increased  rapidly  in 
1916,  gross  earnings  amounting  to  $6,087,153  as  com- 
pared with  $5,121,827  in  1915.  Large  extensions  and 
additions  have  been  made  and  are  being  made. 

President  H.  M.  Byllesby  refers  to  the  circumstance 
that  the  company  will  secure  an  increasing  proportion 
of  power  from  hydroelectric  plants,  as  follows: 

"During  the  past  eighteen  months  your  company,  in 
common  with  all  others,  has  been  confronted  with  a 
necessary  increase  in  labor  cost  and  a  marked  increase 
in  the  cost  of  all  materials  entering  into  its  operation 
and  construction.  Also,  notably  during  the  past  four 
months,  it  has  suffered  greatly  from  increased  cost  of 
fuel  required  for  that  part  of  the  power  generated  by 
steam.  This  has  been  due  not  only  to  the  increased  cost 
of  coal,  but  has  followed  the  great  congestion  in  the 
railroad  service,  which  frequently  has  forced  your  com- 
pany to  go  into  the  open  market  and  purchase  prac- 
tically at  retail,  and  at  retail  prices,  the  fuel  which  could 
not  be  delivered  under  its  coal  contracts  and  which  was 
necessary  in  order  to  preserve  the  continuity  of  service. 

"How  far  this  increase  in  labor,  material  and  fuel 
may  go,  of  course,  cannot  be  predicted,  but  with  the  in- 
creasing proportion  of  power  produced  by  its  own  hydro- 
electric plants  and  the  power  which  it  will  purchase 
from  the  Wisconsin-Minnesota  Light  &  Power  Company 
under  a  fixed  contract,  as  well  as  the  assured  growth 
of  your  company,  it  is  confidently  expected  that  net 
earnings  will  continue  to  increase  satisfactorily." 


EXTENSION  OF  THE  NIAGARA 

RIVER  STEAM  POWER  STATION 

Actual  Construction  for  the  New  35,000-Kw.  Addi- 
tion   Will    Be    Begun   as    Soon   as 
Weather  Permits 

The  engineers  on  the  design  and  construction  of 
the  new  power  station  of  the  Buffalo  General  Electric 
Company  are  at  work  on  the  details  for  the  new  35,000- 
kw.  extension.  Actual  construction  will  be  commenced 
as  soon  as  weather  conditions  permit. 


WORK   UNDER  WAY  ON  EXTENSION  TO  THE  BUFFALO  PLANT 

The  present  turbine  room  is  large  enough  to  contain 
the  new  35,000-kw.  Curtis  turbine-generator,  but  the 
boiler  room  will  have  to  be  extended  to  contain  the 
entire  new  equipment  of  five  1140-hp.  boilers  which 
has  been  ordered.  Three  of  these  boilers  can  be  ac- 
commodated in  the  present  boiler  room,  and  it  is  ex- 
pected that  they  will  be  in  operation  early  in  the  fall. 
Until  the  new  generator  is  installed  these  boilers  will 
serve  principally  as  relays  for  the  present  five  boilers 
supplying  steam  for  the  initial  installation  of  60,000 
kw.  The  two  additional  boilers  will  be  placed  in  an 
extension  of  the  present  boiler  room. 

The  new  boilers  are  similar  in  type  and  arrange- 
ment to  those  at  present  installed,  being  of  the  Bab- 
cock  &  Wilcox  type  fired  from  both  ends  by  means  of 
two  Riley  stokers,  each  having  fifteen  retorts.  The 
boiler  settings  are  the  largest  of  the  type  yet  installed 
and  are  approximately  25  ft.  wide  by  18  ft.  deep.  The 
present  stokers  are  engine-driven  through  counter- 
shafts, but  the  new  boilers  will  be  turbine-driven  and 
will  be  direct-connected  by  chain  drives.  The  chain 
drive  for  both  the  present  and  the  additional  installa- 
tions consists  of  Link  Belt  chains. 

The  new  boilers  will  be  equipped  with  Green's  econo- 
mizers similar  to  the  initial  set,  and  the  forced  draft 
fans  will  also  be  supplied  by  the  Green  Fuel  Economizer 
Company.  A  fourth  Cochrane  feed-water  heater  is  to 
be  installed  similar  to  the  three  Cochrane  heaters  in 
the  present  equipment.  The  present  boiler  feed  con- 
sists of  four-stage  centrifugal  pumps,  which  are  tur- 
bine-driven, but  in  the  new  installation  there  will  be 
added  a  spare  centrifugal  motor-driven  boiler-feed 
pump.  The  main  high-pressure  steam  valves,  which 
have  a  working  pressure  of  275  lb.  with  275  deg. 
superheat,  as  in  the  present  installation,  will  be  sup- 
plied by  the  Nelson  Valve  Company.  Coal  larries  are 
to  replace  coal  spouts  for  the  entire  boiler  room. 

This  addition  to  the  Niagara  River  power  station  is 
being  carried  out  by  the  Stone  &  Webster  organization, 
which  designed  and  built  the  first  installation. 
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Recent  ( hurt 
Decisions 

I'm. I  irr  < U  in  I 

involving   electric   light,    power   sad 
..I her  public  ul ilitj  compani 


Powei  "i  <ii>  to  Make  Contract. — 
An    exclusive   contract    with   ■    water 

works  company   to  supply  B  city's  needs 

to  endure  for  forty  years,  Bubjed  only 

to  ailjust  incut  of  rates  at  the  end  of 
twenty  years,  is  not  within  the  power 
of  a  city  tO  make,  it  was  held  hy  the  Su- 
preme  Court  of  the  State  of  Montana 
I  162   P.  881  ). 

The  Constitution  of  Kntry  for  Survey 
<»f  Eminent  Domain.  The  rights  given 
by  law  to  corporations,  including  power 
companies,  to  enter  on  land  to  make 
examinations  and  surveys,  etc.,  are 
based  on  the  sovereign  power  to  take, 
injure  or  destroy  the  property  of  others 
through  its  appropriation  and  devotion 
to  a  public  use,  it  was  held  by  the  Su- 
preme Court  of  Alabama  in  the  case 
of  Dancy  vs.  Alabama  Power  Company 
(73  S.  901). 

Right  of  Commission  to  Enforce  Du- 
ties.— The  right  of  the  Public  Service 
Commission  to  enforce  legal  duties  and 
to  prevent  violations  of  law  by  man- 
damus under  Public  Service  Commis- 
sion law  is  established,  and  cannot  be 
defeated  because  the  Attorney  General 
may  have  the  right  to  institute  forfeit- 
ure proceedings  against  the  offending 
public  utility,  it  was  held  by  the  Su- 
preme Court  of  New  York  in  Public 
Service  Commission  for  First  District 
vs.  Richmond  Light  &  Railroad  Com- 
pany  (163  N.  Y.  S.  64). 

Action  for  Loss  by  Fire  Occasioned 
by  Electricity. — Where  plaintiff  suffered 
loss  by  fire  which  evidence  shows 
started  at  a  point  on  electric  wires 
owned  by  defendant,  the  Northern  Cali- 
fornia Power  Company,  and  which  in 
the  ordinary  course  of  events  would 
not  have  happened  if  the  power  com- 
pany had  used  proper  care,  under  the 
doctrine  of  res  ipsa  loquitur  a  prima 
facie  case  of  negligence  by  defendant 
was  shown,  and  the  burden  of  excusing 
such  negligence  was  upon  the  defend- 
ant, it  was  held  by  the  District  Court 
of  Appeal,  Third  District  of  California, 
and  a  rehearing  was  denied  by  the  Su- 
preme Court  (162  P.  412).  Evidence 
showing  that  the  electric  wires  produced 
in  court  by  the  power  company  were 
not  the  ones  in  use  at  time  of  plain- 
tiff's loss  by  fire  was  admissible  not  as 
res  gestae,  but  in  the  nature  of  an  ad- 
mission that  defendant  had  no  defense 
except  by  fabricating  evidence.  Defend- 
ant's requested  instruction  that  "the  de- 
fendant cannot  be  held  liable  for  any 
defective  wiring  in  the  tank-house"  was 
properly  refused  where  there  was  no 
evidence  to  show  that  such  wiring  was 
defective,  the  claim  being  that  plaintiff's 
loss  by  fire  was  caused  from  defects 
outside  the  house  and  not  from  faulty 
interior  wiring. 


Reasonableness  ol   Order  Regulating 
proceeding    before 
the  Public  Service  Commi  -ion  against 
a  manufacturer  and  <ii  1 1  Ibutor  ol 

idence  tended  to    how  an  exorbi- 
tant   rale    foi     ;■  a      hi    Ihe    city    and    thai 

a  reduct  Ion  In  rate  i  would  [ncres  e  the 

ale     or   cor  umption.     The    Supreme 

Court  of  Missouri  held  i  L91  S.  W.  112) 

thai    an   order  Of  the  commission   fixing 
lower    rates    for    the    gal    company    t'lii 
porarily,    merely    tO    make    a    test,    that 
the    real    question    of   a    reasonable    rate 

might    be    ultimately    determined,    the 

order  leaving  the  latter  point  open,  was 

not  unreasonable,     in  such  a  proceed 
ing  the  fact   that  other  cities  of  similar 
population     were     procuring     gas     at    a 
much  less  rate  than  defendant  company 

charged  was  evidence  of  (he  fact  that 
its  rate  was  unreasonable  as  charged 
by  the  city  concerned. 

Damages   for   Diversion  of   Water. — 

Where  the  York  Haven  Water  &  Power 
Company  wrongfully  diverted  the 
waters  of  a  stream  so  that  they  no 
longer  flow  past  the  plaintiff's  farm, 
the  measure  of  plaintiff's  damages  is 
the  difference  in  value  of  the  farm  be- 
fore and  after  diversion,  it  was  held 
by  the  Supreme  Court  of  Pennsylvania 
(99  A.  798).  Residents  of  the  locality 
familiar  with  the  farm  and  other  real 
estate  who  had  knowledge  of  the  value 
of  land  in  the  vicinity  may  give  their 
opinion  as  to  the  amount  of  damages. 
The  plaintiff  may  recover  damages  for 
loss  of  moisture  which  formerly  rose 
from  the  water  and  was  precipitated 
as  dew  upon  his  land.  After  the  affirma- 
tion of  a  decree  directing  the  removal 
of  a  dam,  defendants  neglected  for 
some  months  to  carry  it  out.  The  court 
held  that  in  this  case  there  was  such 
a  wanton  disregard  of  plaintiff's  rights 
that  he  might  recover  punitive  dam- 
ages, and  that  an  award  of  $500  for 
punitive  damages  was  not  excessive 
where  the  actual  damages  amounted  to 
over  $4,000. 

Responsibility  of  Employer  for  Neg- 
ligence.— The  foreman  of  a  telephone 
and  telegraph  company  directing  the 
work  of  attaching  a  cable  to  a  mes- 
senger wire  along  the  company's  poles 
was  a  vice  principal,  rendering  the 
company  responsible  for  his  negligent 
default  in  failing  properly  to  warn  an 
employee  of  the  defects  in  the  trans- 
former on  the  adjacent  poles  of  a  power 
company  and  of  the  dangers  incident 
to  existing  conditions,  it  was  held  by 
the  Supreme  Court  of  North  Carolina 
(91  S.  E.  354).  Where  the  telephone 
employee  went  on  a  power  company's 
pole  in  the  absence  of  any  contract  or 
agreement  giving  either  the  employee 
or  the  telephone  company  the  right  to 
be  upon  the  power  company's  poles, 
both  the  telephone  company  and  its  em- 
ployee were  trespassers,  and  the  power 
company  was  not  liable  to  the  employee 
for  an  electric  shock  received  by  him 
through  defect  in  a  transformer,  since 
the  established  principle  in  the  law  of 
negligence  that  there  is  no  liability  to 
trespassers,  except  for  injuries  willfully 
or  wantonly  inflicted,  is  applicable  to 
electric  companies  and  electric  appli- 
ances. 


Commission 
Ruling's 

Important  decisiona  of  various  »iai<- 
bodies  involving  or  effecting  electric 

light   ami    power    utilities. 


Income  from  All  Telephone  Lines  the 
IJasis  of  Rates. — An  order  of  the  Penn- 
sylvania Public  Service  Commission, 
directing  the  Bell  Telephone  Company 
of  Pennsylvania  to  reduce  its  rates 
about  $1,000,000,  holds  that  the  income 
from  all  lines  in  the  State  rather  than 
the  income  from  any  particular  com- 
munity must  be  made  the  basis  of  the 
charges.  The  company  is  directed  to 
install  measured  service  instead  of  un- 
limited service  in  Philadelphia  and 
Pittsburgh. 

Supplemental  Order  by  California 
Commission  in  Oro  Case. — The  Rail- 
road Commission  of  California  has  is- 
sued a  supplemental  order  to  the  deci- 
cision  authorizing  the  Pacific  Gas  & 
Electric  Company  to  buy  certain  of  the 
properties  of  the  Oro  Electric  Corpora- 
tion. The  company  has  filed  stipulations 
that  it  will  not  claim  before  any  public 
body  values  for  franchises  obtained  in 
this  deal  greater  than  original  cost, 
that  it  will  pursue  a  liberal  policy  of  ex- 
tension of  electric  development  in  the 
territory,  etc. 

Massachusetts  Board  Alters  Order 
When  Company  Changes  Plans. — By  an 

order  of  Nov.  21,  1913,  the  Massachu- 
setts Board  of  Gas  and  Electric  Light 
Commissioners  approved  the  issue  by 
the  Amesbury  Electric  Light  Company 
of  1500  shares  of  additional  capital 
stock  at  100,  of  which  the  proceeds  of 
600  shares  were  to  be  applied  to  the 
payment  of  an  equal  amount  of  the  cost 
of  additions  to  the  generating  equip- 
ment made  subsequent  to  June  30,  1913. 
After  the  issue  of  the  600  shares,  but 
before  the  devotion  of  the  proceeds  to 
the  purpose  specified  in  the  order,  the 
company  entered  into  an  arrangement 
for  the  purchase  rather  than  genera- 
tion of  the  electricity  supplied  to  its 
customers,  and  abandoned  its  contem- 
plated additions  to  its  generating  equip- 
ment. Subsequent  to  June  30  and  prior 
to  Jan.  1,  1917,  the  company  expended 
more  than  $60,000  upon  extensions  of 
its  distribution  system,  which  expendi- 
tures were  represented  in  its  floating 
debt  outstanding  on  a  later  date.  The 
company  requested  the  board  to  amend 
the  order  of  Nov.  21,  1913,  so  as  to  per- 
mit it  to  apply  the  proceeds  of  the  600 
shares  to  its  floating  debt.  The  board 
has  ordered  that  so  much  of  the  order 
of  Nov.  21,  1913,  as  requires  the  appli- 
cation of  the  proceeds  of  600  shares  to 
the  payment  of  an  equal  amount  of 
the  cost  of  additions  to  its  generating 
equipment  made  subsequent  to  June  30, 
1913,  shall  be  rescinded  and  that  the 
company  shall  apply  the  proceeds  to 
the  payment  and  cancellation  of  an 
equal  amount  of  notes  outstanding  on 
Jan.  1,  1917,  and  to  no  other  purpose. 
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Dr.  Maltbie  in  Toledo  Rate  Case.— A 

meeting  of  the  committee  on  gas  and 
light  of  the  Toledo  (Ohio)  City  Council 
was  held  on  April  1  to  consider  the 
electric  rates  of  the  Toledo  Railways 
&  Light  Company.  Dr.  Milo  R.  Malt- 
bie, representing  the  city  of  Toledo, 
was  present. 

National  Board  of  Water  Conserva- 
tion Urged. — Charles  N.  Chadwick, 
chairman  of  the  special  committee  on 
conservation  of  state  waters,  lands  and 
forests  of  the  New  York  Chamber  of 
Commerce,  has  made  a  report  recom- 
mending the  appointment  of  a  National 
Board  of  Water  Conservation. 

Western  Electric  Company  Preferred 
Stock  Increase. — Western  Electric  Com- 
pany stockholders  have  voted  to  in- 
crease the  preferred  stock  from  $15,- 
000,000  to  $30,000,000.  The  stock  is 
offered  to  common  shareholders  at  par, 
payable  in  two  installments  of  $50  each, 
on  April  16  or  June  30,  or  in  full  on  or 
before  April  16  if  the  subscriber  pre- 
fers. 

Kansas  City  Rate  Reduction  Ac- 
cepted.— President  John  H.  Lucas  of 
the  Kansas  City  Light  &  Power  Com- 
pany has  notified  the  Missouri  Public 
Service  Commission  that  that  company 
will  accept  the  order  reducing  rates. 
The  new  maximum  rates,  effective  on 
April  17,  will  be  8  cents  per  kilowatt- 
hour  for  the  first  3  kw.-hr.,  and  5  cents 
thereafter. 

New  York  City  Asks  Reduction  in 
Flatbush  Rates. — At  a  hearing  before 
the  New  York  Public  Service  Commis- 
sion, First  District,  on  April  6,  Dr. 
Milo  R.  Maltbie,  City  Chamberlain  of 
New  York,  appearing  for  Mayor  Mit- 
chel,  announced  that  he  would  ask  for 
a  reduction  in  the  maximum  electric 
rate  of  the  Flatbush  Gas  Company  from 
12  cents  per  kilowatt-hour  to  8  cents 
plus  0.5  cent  for  lamp  renewals. 

Connecticut  Companies  Consolidated. 
— The  East  Haddam  Electric  Light 
Company  and  the  Colchester  Electric 
Light  Company  have  been  consolidated 
as  the  Central  Connecticut  Power  & 
Light  Company,  with  headquarters  at 
East  Hampton,  Conn.  The  new  com- 
pany will  continue  to  serve  the  same 
towns.  In  three  years  the  property  has 
increased  its  customers  and  receipts  fif- 
teen times.  Arthur  B.  Lisle  is  president 
of  the  new  company  and  L.  P.  Perry 
general'  manager. 

Washington  -  Idaho  Company  Im- 
provement Plans. — Deeds  have  been  re- 
corded in  Idaho  covering  the  sale  by  the 
Lewiston-Clarkston  Improvement  Com- 
pany of  its  electric  power  plants  and 
irrigation  system  to  the  Washington- 
Idaho  Water,  Light  &  Power  Company. 
The  latter  company  was  organized  re- 
cently by  Liggett,  Hichborn  &  Company 
of  New  York  and  Boston.  The  consid- 
eration was  $800,000.  A  mortgage  in 
favor  of  the  Equitable  Trust  Company 
of  New  York  was  also  recorded.  This 
authorizes  a  present  bond  issue  of 
$600,000  and  $400,000  to  meet  future 
developments.  The  plans  of  the  pur- 
chasers contemplate  construction  of  a 
dam  in  the  Snake  River  three  miles 
below  Lewiston,  which  will  develop  50,- 
000  hp. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Municipal  Ownership  Plan  Defeated 
at  Faribault,  Minn. — At  the  election  on 
April  4  in  Faribault,  Minn.,  the  ques- 
tion of  whether  the  city  should  dis- 
tribute and  sell  electricity  was  decided 
negatively  by  a  vote  of  approximately 
1100  to  400. 

New  Directors  of  Cities  Service  Com- 
pany.— At  the  annual  meeting  of 
stockholders  of  the  Cities  Service  Com- 
pany, held  in  Dover,  Del.,  on  April  3, 
J.  C.  McDowell,  in  general  charge  of 
the  natural  gas  and  oil  operations,  and 
M.  R.  Bump,  chief  engineer  of  the  Do- 
herty  organization,  were  elected  new  di- 
rectors. The  stockholders  voted  an  in- 
crease in  the  authorized  amount  of  pre- 
ferred stock  from  $60,000,000  to  $100,- 
000,000,  and  in  the  authorized  amount 
of  common  from  $40,000,000  to  $50,- 
000,000. 

Large  Central  Station  Flashing  Sign 
at  Portland,  Me. — Although  the  Cum- 
berland County  Power  &  Light  Com- 
pany of  Portland,  Me.,  occupies  offices 
in  a  comparatively  old  building  in 
Monument  Square,  the  business  center 
of  the  city,  the  company  has  contrib- 
uted in  a  striking  manner  to  the  elec- 
trical advertising  illumination  facili- 
ties of  the  place  by  a  flashing  sign.  The 
sign  extends  across  a  front  of  about 
60  ft.,  above  and  below  the  third-story 
windows,  and  emphasizes  the  triple 
service  rendered  by  the  company.  It 
contains  704  white  lamps  and  302  red 
lamps,  all  of  the  10-watt  size,  the  dif- 
ferent designations  being  operated  on 
a  flasher  with  arrow  "service"  signs. 
The  company's  installation  also  includes 
a  rectangle  of  10-watt  red  lamps  car- 
ried along  the  cornice  and  dropping  ver- 
tically to  a  horizontal  run  of  lamps  just 
above  the  first  story. 

Opposition  to  Metric  System. — The 
American  Institute  of  Weights  has  been 
formed,  with  offices  at  20  Vesey  Street, 
New  York,  to  oppose  "a  propaganda 
for  the  adoption"  of  the  metric  system. 
The  officers  are:  W.  R.  Ingalls,  presi- 
dent; Henry  D.  Sharpe  and  D.  H.  Kelly, 
vice-presidents;  Walter  M.  McFarland, 
treasurer;  Frederick  A.  Halsey,  com- 
missioner and  secretary.  The  council 
is  composed  of  John  F.  Farrell,  Freder- 
ick A.  Geier,  E.  M.  Herr,  A.  C.  Hum- 
phreys, W.  R.  Ingalls,  D.  H.  Kelly, 
Henry  M.  Leland,  William  Lodge,  Wal- 
ter M.  McFarland,  Henry  D.  Sharpe, 
Stevenson  Taylor,  Charles  N.  Thorn, 
Henry  R.  Towne,  W.  R.  Warner  and 
W.  H.  Van  Dervoort.  Six  others  are  to 
be  elected.  Two  bulletins  have  been  is- 
sued to  further  the  purpose  of  the  or- 
ganization, "The  Six  Metric  Myths"  and 
"Indorsements  That  Count."  Copies 
will  be  sent  free  to  any  address  on 
request. 


British  Engineering  Profession  Relief 
Fund. — Contributions  to  the  fund  of  the 
Professional  Classes  War  Relief  Coun- 
cil, Inc.,  which  were  urged  in  a  notice 
published  in  the  Electrical  World  on 
.March  24,  1917,  have  not  reached  the 
amount  desired.  From  1072  contrib- 
utors there  has  been  received  $10,711. 
felt  by  those  who  are  interested  in 
the  fund  that  electrical  engineers  have 
not  contributed  as  generously  as  could 
he  desired.  The  movement  is  intended 
to  relieve  families  of  professional  men 
in  Great  Britain,  many  of  whom  are 
experiencing  privation.  Contributions 
may  be  sent  to  Lewis  B.  Stillwell,  treas- 
urer, care  the  Farmers'  Loan  &  Trust 
Company,  475  Fifth  Avenue,  New 
York. 

Inclined  Coal  Mine  to  Be  Electrically 
Operated.— The  Canton  (111.)  Gas  & 
Electric  Company  has  closed  a  contract 
to  supply  electrical  energy  to  a  coal 
mine  of  the  Big  Creek  Coal  Company 
of  Chicago,  at  St.  David,  111.,  five  miles 
southeast  of  Canton.  This  installa- 
tion will  be  unusual  in  that  it  will  serve 
a  mine  which  is  not  of  the  ordinary 
hoist  and  shaft  type,  but  is  known  as 
an  inclined  mine.  The  mine  is  con- 
structed so  that  the  coal  is  delivered 
directly  from  a  side  hill  to  the  ground 
level  and  is  then  carried  to  the  tipple 
on  an  endless  chain  incline.  The  ca- 
pacity of  this  mine  is  about  1500  tons 
per  day.  The  electrical  installation  will 
include  about  500  hp.  in  motors  of  vari- 
ous sizes,  which  will  be  installed  to 
operate  all  the  machinery  used  in  and 
at  the  mouth  of  the  mine.  The  power 
will  be  delivered  over  the  central  sta- 
tion company's  13,000-volt  transmission 
line,  which  now  extends  through  St. 
David.  It  is  planned  that  an  installa- 
tion of  450  kva.  of  step-down  trans- 
formers will  be  used  to  displace  the 
coal   company's    old    steam    equipment. 

Cleveland's  New  Electrical  Inspec- 
tion Ordinance. — The  amended  ordi- 
nance under  which  the  electrical  in- 
spection department  of  the  city  of 
Cleveland  operates  was  amended  re- 
cently. One  section  provides  that  for 
each  extra  inspection  made  necessary 
by  faulty  construction  or  inaccurate  in- 
formation on  permit  an  extra  charge  of 
$1  shall  be  made.  Another  section 
says:  "If  upon  inspection  the  city  elec- 
trician shall  find  that  an  electric  meter 
registers  more  watt-hours  than  it 
should,  he  will  then  order  the  same  to 
be  replaced  by  another  meter  reading 
correctly,  at  the  expense  of  the  com- 
pany owning  such  a  meter,  and  the  in- 
spection fee  of  $1  shall  be  returned  to 
the  person  making  the  application." 
There  is  nothing  about  the  usual  3  per 
cent  leeway  in  the  correctness  of  the 
meter  reading.  Another  section  pro- 
hibits the  use  of  wood  molding  after 
Jan.  1,  1917.  The  same  section  also 
prohibits  concentric  wiring.  In  as- 
sembly halls  and  similar  buildings,  ex- 
cept theaters,  no  provision  is  made  for 
the  proper  control  of  lights  at  some 
point  near  the  main  entrance.  The 
ordinance  also  allows  750  watts  for 
branch  circuits  with  a  maximum  of 
twelve  sockets.  In  other  respects  than 
those  mentioned  the  ordinance  follows 
closely  Code  requirements. 
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I  lectric    Hoisting    In    Mines.     II     I . 

Hall    will   addresi    the    Denver   Bection 
hi  the  American  Inst itute  of  Elect rical 
on    \piii   21   on   tin-  subject 
ol   "Electric  Hoisting  in   Mines." 

(  Im<  age     Bection,      \.     I.     B.     I S. 
"Economic    industrial    Applications    of 
Electricity"  is  the  subject  of  the  meet 
iiij;  of  the  Chicago  Sect  ion  of  the  Amer 
lean    Institute   of    Electrical    Engineers 
thai  will  be  held  April  28. 

Centra]  station  Construction  Dis- 
cussed Before  Pratl  institute  Engi- 
neers On  April  id  E.  B.  Meyer,  assist- 
ant to  the  chief  engineer  of  the  Public 
Service  Electric  Company  of  New  Jer- 
sey, delivered  an  illustrated  lecture  be 
fore  the  electrical  engineers  of  Pratt 
Institute,  Brooklyn.  The  subject  was 
"Description     and      Construction      of     a 

Modern  Electric  Generating  Station." 

New  York  Section.  I.  E.  S.— "Evolu- 
tion of  Light  Projection"  was  the  title 
of  the  paper  presented  by  C.  A.  B. 
Halvorson  and  R.  B.  Hussey  of  the 
General  Electric  Company,  Lynn,  Mass., 
before  the  Illuminating  Engineering  So- 
ciety of  New  York.  R.  B.  Thompson, 
Central  Hudson  Gas  &  Electric  Com- 
pany, Newburgh,  N.  Y\,  presented  a 
paper  on  "Development  of  a  Permanent 
Street  Lighting  Plant  for  a  Small  City 
or  Village." 

Transmission  and  Distribution  Com- 
mittee Meeting  of  the  O.  E.  L.  A.— The 

transmission  and  distribution  commit- 
tee of  the  Ohio  Electric  Light  Associ- 
ation will  hold  its  next  meeting  at  Can- 
ton, Ohio,  on  April  18.  F.  H.  Golding, 
manager  of  the  Central  Power  Com- 
pany, Canton,  will  deliver  the  address 
of  welcome.  R.  L.  Allen,  engineer, 
with  the  Archbold-Brady  Company, 
Syracuse,  N.  Y.,  will  read  a  paper  on 
"Design  and  Structural  Advantages  of 
the  A-Frame  Steel  Tower,"  and  A.  O. 
Austin,  chief  engineer  of  the  Ohio  In- 
sulator Company,  Barberton,  will  de- 
liver a  paper  on  "Insulator  Develop- 
ments for  1916."  After  luncheon  there 
will  be  a  trip  of  inspection  through  a 
number  of  factories  at  Canton. 

Detroit-Ann  Arbor  Section  of  A.  I. 
E.  E. — Paul  M.  Lincoln,  past-president 
of  the  American  Institute  of  Electrical 
Engineers  and  electrical  engineer  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  of  East  Pittsburgh,  Pa., 
addressed  the  Detroit-Ann  Arbor  Sec- 
tion of  the  A.  I.  E.  E.  at  a  banquet 
given  March  31  in  Detroit.  Among 
others  who  spoke  were  Peter  Junkers- 
feld,  vice-president  of  the  society  and 
assistant  to  the  vice-president  of  the 
Commonwealth  Edison  Company,  Chi- 
cago; C.  F.  Hirschfield,  chief  of  the 
research  department  of  the  Detroit 
Edison  Company,  and  Prof.  J.  C.  Par- 
ker, head  of  the  electrical  engineering 
department  of  the  University  of  Michi- 
gan. The  chairman  of  the  evening  was 
A.  A.  Meyer  of  the  Detroit  Edison  Com- 
pany. 


4  tssociations 

and  Societies 

\  complete  I  directory  of  Elect  rical 
ularlj  printed  in 
the  In  il  i  -  me  of  each  month  oa  the 
next  tu  la ^t  text  page. 


Electrical  Maradnerj  and  Bnpplies. 

Earl  Buckingham,  associate  member  of 

the  American  Society  Of  Mechanical 
Engineers,  recently  addressed  that    body 

in  New  York,  presenting  an  illustrated 

talk    on    "Standards    of    Business    Suc- 
cess."    lie  showed  the  results  of  his  in- 
vestigation along  eight  different  lines 
of  business,  one  of  them  being  electrical 

machinery  and  supplies. 

Kansas  Branches  of  A.  I.  E.  E.  Meet. 

— C.  H.  Taylor,  representative  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  F.  B.  Uhrig  of  the  West- 
ern Electric  Company,  J.  T.  Skinner 
of  Lawrence  and  H.  P.  Cady  of  the 
Kansas  State  University  faculty  were 
the  speakers  at  the  ninth  annual  elec- 
trical engineers'  day  at  the  University 
of  Kansas,  Lawrence,  Kan.,  March  28. 
The  meeting  was  a  joint  session  of  the 
university  and  the  Kansas  branches  of 
the  American  Institute  of  Electrical 
Engineers. 

Annual  Convention  of  the  South- 
western Electrical  and  Gas  Association. 
— The  thirteenth  annual  convention  of 
the  Southwestern  Electrical  &  Gas  As- 
sociation will  be  held  in  the  Adolphus 
Hotel,  Dallas,  Tex.,  on  April  26,  27  and 
28.  The  morning  of  the  first  day  of 
the  convention  will  be  devoted  to  an 
address  of  welcome,  the  president's  ad- 
dress, election  of  new  members,  the 
appointment  of  the  convention  commit- 
tee and  similar  business.  The  street 
and  interurban  railway  sessions  will 
be  held  on  the  afternoon  of  the  same 
day  and  the  morning  of  the  next  day. 
The  gas  sessions  will  be  held  at  the 
same  time  as  the  street  and  interurban 
railway  sessions,  but  in  separate  rooms. 
The  electric  light  and  power  sessions 
will  be  held  on  the  afternoon  of  April 
26  and  the  morning  of  the  following 
day.  The  general  session  will  be  held 
early  in  the  afternoon  of  April  27,  fol- 
lowed by  the  business  session,  at  which 
the  reports  of  the  treasurer  and  all 
committees  will  be  presented  and  of- 
ficers and  standing  committees  for  the 
coming  year,  will  be  elected.  It  was 
thought  best  by  all  three  of  the  com- 
mittees to  devote  one  of  the  sessions 
to  practical  operating  subjects  and  the 
other  session  to  executive  and  admin- 
istrative matters  and  to  matters  of 
public  policy.  Class  B  members,  who 
are  to  be  the  principal  hosts  of  the  con- 
vention this  year,  have  laid  out  a  liberal 
plan  of  entertainment  for  the  attend- 
ing members,  visitors  and  guests.  The 
Dallas  Electric  Club  has  also,  arranged 
to  entertain  the  visiting  ladies.  A  re- 
juvenation will  be  held  on  the  evening 
of  April  27,  a  special  entertainment 
having  been  arranged  to  take  place  on 
that  evening. 


Spokane  Bection,   \.  I.  E.  E.  -"High- 
on     Tran  formei  "     and     "Else 
trolysl  "   an-    the     ubject     to    be   dl 
ea    i-d   before  the  Spokane  Section  ■ 
the  A    i.  B.  B.  on  April  20. 

Electrical  Supply  Jobbers'  Associa- 
tion.—The  ninth  annual  meeting  of  the 

Electrical    Supply    .Jobbers'    A      ociatfog 

will  be  held  May  22  to  24,  at  the  Home 
stead  Hotel,  Hot  Springs,  V.i 

Empire  Gas  and  Electric   Issociatiosv 

Methods    of    installing    and    te  ting 

large-capacity    watt  hour    meters    will 

be   discussed    by    the  electric    mill  i    COIB 
"lit  tee  of  the    Empire  (ins  and    Electric 
Association  m  the  United   Engineering 
Societies  Building,  New  York,  April  \:;. 

Ithaca     Section,     A.     I.     K.     E. The 

Ithaca    Section    of    the    American    In   d- 

tute  of  Electrical  Engineers  recently 
held  a  meeting  at  which  .J.  I).  Stahl 
spoke  on  "The  Electrical  FeatUl 
the  Panama  Canal."  T.  G.  Spat. 
dressed  the  club  on  "The  Problems  and 
Possibilities  of  the  Central-Station  In- 
dustry." 

May    Meeting   of   the    A.    I.    E.    E.— 

The  annual  business  meeting  of  the 
American  Institute  of  Electrical  Engi- 
neers will  be  held  in  New  York  at  the 
Engineering  Societies  Building  on  May 
18.  At  this  meeting  the  report  of  the 
Board  of  Directors  is  to  be  presented 
and  announcement  made  of  the  election 
of  officers  for  the  ensuing  year. 

Insulating  Materials.— L.  E.  Bar- 
ringer,  engineer  in  charge  of  insula- 
tions for  the  General  Electric  Company, 
addressed  the  Pittsfield  (Mass.)  Section 
of  the  American  Institute  of  Electrical 
Engineers  on  the  subject  of  "Insulating 
Materials,"  at  a  recent  meeting.  After 
commenting  on  the  great  difficulties  in 
the  way  of  forming  a  working  theory 
upon  which  to  base  the  design  of  insu- 
lations, Mr.  Barringer  took  up  the 
characteristics  required  for  various 
classes  of  service  and  explained  how 
the  materials  available  met  these  re- 
quirements. Some  must  be  capable  of 
withstanding  high  temperatures,  some 
must  be  good  heat  conductors  and 
others  good  heat  insulators,  while  still 
others  must  have  great  mechanical 
strength. 

Twenty-third  Annual  Convention  of 
the  O.  E.  L.  A.— The  Ohio  Electric 
Light  Association  will  hold  its  twenty- 
third  annual  convention,  July  16-20, 
1917,  at  the  Breakers  Hotel,  Cedar 
Point,  Ohio.  The  tentative  program  is 
as  follows:  The  first  session  will  include 
the  president's  address,  reports  of  the 
secretary-treasurer  and  executive  com- 
mittee, election  of  new  members  and 
similar  business.  On  Tuesday  the  meter 
committee  will  report,  and  W.  S.  Bar- 
stow,  New  York  City,  and  one  of  the 
electrical  engineers  of  the  Bureau  of 
Standards  will  give  addresses.  Wednes- 
day morning's  session  will  be  devoted  to 
new-business  subjects.  Addresses  will 
be  delivered  on  Wednesday  afternoon 
by  H.  C.  Eddy,  H.  O.  Loebell,  C.  I.  Crip- 
pen,  J.  C.  Matthieu  and  C.  E.  Torrey. 
Station-operating  subjects  will  be  dis- 
cussed on  Thursday  morning,  and  trans- 
mission and  distribution  problems  on 
Thursday  afternoon. 
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Washington  Devereux,  chief  of  the 
electrical  department  of  the  Philadel 
phia  Fire  Underwriters'  Association,  has 
been  elected  president  of  the  National 
Association  of  Electrical  Inspectors. 
Since  1880,  when  he  became  connected 
with  the  Bell  Telephone  Company  of 
Pennsylvania,  Mr.  Devereux  has  been 
constantly  engaged  in  the  electrical  in- 
dustry in  the  United  States  and  the 
West  Indies.  His  society  affiliations  in- 
clude most  of  the  great  national  elec- 
trical associations.  He  is  author  of 
"Electrical  Key,"  the  standard  work  for 
use  of  the  Electrical  Inspection  Bureau, 
and  is  the  originator  of  the  electrical 
conference  which  consists  of  inspectors 
and  district  managers  of  the  Philadel- 
phia Electric  Company,  municipal  in- 
spectors, electrical  contractors  and  me- 
chanics, and  inspectors  of  the  Philadel- 
phia Fire  Underwriters'  Association. 
This  conference  meets  once  a  month  to 
discuss  code  regulations,  the  best  meth- 
ods of  co-operation  between  the  various 
branches  of  the  electrical  industry  and 
other  electrical  subjects.  Besides  Mr. 
Devereux  has  been  prominent  in  Jovian 
activity  in  Philadelphia.  From  1910  to 
1912  he  was  statesman  of  the  Jovian 
Order  from  the  Eastern  District  of 
Pennsylvania. 

A.  C.  Hathaway  has  resigned  his  po- 
sition as  assistant  general  manager  of 
the  Virginia  Railway  &  Power  Com- 
pany at  Norfolk,  Va.  Mr.  Hathaway  is 
succeeded  by  T.  Norman  Jones,  Jr. 

Arthur  Kempston,  now  in  charge  of 
overhead  construction  for  the  city  of 
San  Francisco,  has  been  appointed  chief 
of  the  city's  department  of  electricity, 
succeeding  James  M.  Barry,  who  re- 
signed to  become  engineer  of  distribu- 
tion with  the  Great  Western  Power 
Company.  Ralph  W.  Wiley  succeeds 
Mr.  Kempston. 

M.  C.  Whiting,  assistant  general  su- 
perintendent of  the  Cairo  Railway  & 
Light  System,  has  resigned  to  accept 
the  position  of  general  manager  of  the 
International  Silica  Company  of  Cairo, 
111.  Mr.  Whiting  was  with  the  Cairo 
lighting  system  for  six  years.  Previ- 
ous to  that  time,  after  his  graduation 
from  the  University  of  Illinois  in  1908, 
he  was  with  the  Galesburg  Railway, 
Light  &  Power  Company. 


('.  W.  Sanders  has  been  appointed  op- 
<■  at  the  Tacoma  municipal  power 
plant  at  L*  Grande.  Wash. 

F.  &  Mwriuoit  has*  been  appointed  as- 
sistant operator  at  the  Tacoma  mu- 
nicipal power  plant  at  La  Grande,  Wash. 

H.  H.  Barnes,  Jr.,  engineer  for  the 
General  Electric  Company,  after  an  ill- 
ness of  three  months  is  again  taking  up 
his  duties  in  New  York. 

H.  R.  Lanning  has  been  appointed 
chief  operator  of  the  Tacoma  municipal 
power  plant  at  La  Grande,  Wash.,  suc- 
ceeding Henry  Abbott,  who  recently  re- 
signed. 

Ralph  W.  Wiley  succeeds  Arthur 
Kempston,  who  has  been  appointed 
chief  of  the  department  of  electricity 
of  San  Francisco,  in  charge  of  over- 
head distribution  for  the  city. 

W.  W.  Scherer,  who  was  formerly  as- 
sociated with  the  testing  laboratory  of 
the  Pacific  Gas  &  Electric  Company,  has 
become  identified  with  the  Western 
Electro-Mechanical  Company  of  Oak- 
land, Cal.,  manufacturer  of  electrical 
testing  instruments. 

Harry  H.  Lyons,  for  the  last  five 
years  connected  with  the  Arkansas 
Valley  Railway,  Light  &  Power  Com- 
pany at  Pueblo,  Col.,  has  been  appointed 
district  superintendent  of  the  new  di- 
vision of  the  company  which  includes 
Ordway,  Sugar  City,  Crowley  and 
Olney  Springs. 

H.  C.  Hoagland  has  been  transferred 
from  Muskogee,  Okla.,  to  Oklahoma 
City,  where  he  will  take  up  the  duties 
of  vice-president  and  general  manager 
of  the  Central  Oklahoma  Light  &  Power 
Company.  Mr.  Hoagland  goes  to  Okla- 
homa City  after  a  service  of  about  half 
a  year  in  Muskogee,  where  he  had 
charge  of  the  H.  M.  Byllesby  &  Co. 
plants  in  Muskogee,  El  Reno  and  Okla- 
homa City.  Prior  to  that  he  was  gen- 
eral manager  of  the  Fort  Smith  (Ark.) 
Light  &  Traction  Company. 

Henry  F.  Holland,  who  was  appointed 
manager  of  the  electric  range  depart- 
ment of  the  Great  Western  Power  Com- 
pany, San  Francisco,  Cal.,  only  a  few- 
months  ago,  has  severed  his  connections 
with  that  company  and  returned  to  Los 
Angeles,  following  the  action  of  the 
company  on  March  1  in  the  abandon- 
ment by  it  of  its  range  department  with 
all  its  activities.  For  the  present  Mr. 
Holland's  address  is  1928  Highland 
Avenue,  Hollywood,  Cal.  Mr.  Holland 
has  been  closely  identified  with  electric- 
heating  for  the  past  ten  years  or  so  and 
has  been  very  active  in  Jovian  circles 
on  the  Pacific  Coast.  Before  going  with 
the  Great  Western  he  was  Pacific  Coast 
representative  of  the  Simplex  Electric 
Heating  Company. 


Dudley  Farrand,  for  many  years  gen- 
eral manager  of  the  Public  Service  Elec- 
tric Company  of  New  Jersey,  has  been 
promoted  to  be  assistant  to  Thomas  N. 
McCarter,  president  of  the  parent  com- 
pany, the  Public  Service  Corporation  of 
New  Jersey.  Mr.  Farrand  was  b. 
Bloomfield,  N.  J.,  in  1869.  He  entered 
Princeton  College  with  the  class  of  1891, 
but  left  before  the  completion  of  his 
course  to  become  connected  with  the 
Newark  (N.  J.)  Electric  Light  &  Power 
Company,  of  which  he  became  a  di- 
rector in  1891.  Five  years  later  he  was 
made  assistant  general  manager  of  the 
People's  Light  &  Power  Company,  be- 
coming general  manager  in  the  follow- 
ing year.  The  United  Electric  Com- 
pany of  New  Jersey  was  formed  in  the 
spring  of  1899  with  Mr.  Farrand  as 
general  manager.  This  company,  the 
forerunner  of  the  Public  Service  Elec- 
tric Company,  served  a  large  portion  of 
the  State.  Later  when  the  electric  in- 
terests were  consolidated  with  large 
railway  interests  under  the  Public  Ser- 
vice Corporation  of  New  Jersey  Mr. 
Farrand  continued  in  charge  of  the 
electric  department.  Mr.  Farrand  has 
been  closely  associated  with  national 
electrical  associations,  having  been 
elected  secretary  of  the  National  Elec- 
tric Light  Association  in  1904  and  presi- 
dent of  the  association  in  1907. 

Daniel  L.  Turner,  who  has  been  act- 
ing chief  engineer  of  the  Public  Service 
Commission  for  the  Second  District  of 
New  York  since  the  appointment  in  No- 
vember last  of  Alfred  Craven  as  con- 
sulting engineer  of  the  commission,  has 
been  appointed  chief  engineer  of  the 
commission. 


Obituary 

Joseph  Phineas  Davis,  chief  engineer 
for  the  American  Telephone  &  Tele- 
graph Company  from  1880  to  1905,  died 
at  his  home  in  Yonkers,  N.  Y.,  on  March 
31.  Mr.  Davis  was  born  at  Northboro, 
Mass.,  in  1837  and  received  his  engi- 
neering education  at  the  Rensselaer 
Polytechnic  Institute,  from  which  he 
was  graduated  in  1856.  After  serving 
for  twenty-five  years  as  chief  engineer 
of  the  telenhone  company  Mr.  Davis  re- 
tired in  1905. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on   Industrial  Activities  and  Business  Methods 


BRISK  DEMAND  FELT  FOR 

ELECTRICAL  WAR  EQUIPMENT 

New  England  Manufacturers  Feel  Activity  in  Market 

for  Flood-Lighting  Outfits — Increased  Use 

of  Industrial  Trucks  Expected 

The  declaration  of  hostilities  against  Germany  lias  g 
stimulated  the  demand  for  electrical  war  material  produced 
in  New  England.  One  large  manufacturer  of  flood-lights  is 
almost  overwhelmed  with  orders  following  the  completion  of 
plans  for  guarding  bridges  and  other  strategic  points.  In 
one  day  last  week  orders  for  L400  such  units  wore  received. 
So  great  is  the  urgency  that  the  cast-iron  parts,  which  are 
the  most  difficult  portions  of  the  equipment  to  procure,  are 
being  shipped  to  the  factory  by  express.  Several  types  of 
reflectors  are  used. 

It  is  predicted  that  shortage  of  industrial  labor  resulting 
from  the  mobilization  of  land  and  sea  forces  can  be  met  in 
part,  so  far  as  factory  transportation  is  concerned,  by  the 
use  of  industrial  electric  trucks.  A  widespread  demand  for 
this  equipment  is  likely  to  be  seen  in  the  early  future,  to- 
gether with  a  demand  for  small  motors  of  a  wide  range  of 
sizes.  Turbo-lighting  sets,  also,  for  marine  work  are  certain 
to  be  sold  in  increasing  numbers. 

Some  uncertainty  exists  as  to  the  future  course  of  mate- 
rial prices,  in  view  of  the  action  of  certain  producers  of 
bulk  metal  in  offering  to  supply  material  far  below  the 
present  market  level  for  governmental  use.  Readjustments 
in  the  interests  of  patriotism  should  be  possible  without  seri- 
ous difficulty  so  far  as  war  material  supply  goes,  and  the 
ultimate  destination  of  material  should  be  taken  into  ac- 
count in  mobilizing  the  industrial  resources  of  the  country 
for  the  most  efficient  prosecution  of  the  war. 


INCREASE  OF  500  PER  CENT 

IN  THE  PROJECTOR  MARKET 

Big  Demand  for  Protective  Purposes  from  Industrial 

Plants,  Central  Stations  and  Railroads 

Is   Now  Felt 

During  the  last  month  the  demand  for  flood-lighting 
projectors  has  increased  500  per  cent.  Manufacturers  are 
now  trying  to  turn  out  in  one  day  the  quantity  that  they 
have  been  accustomed  to  turn  out  in  a  week.  The  bulk 
of  the  increase  came  during  the  first  week  after  President 
Wilson's  memorable  speech  to  Congress,  two  weeks  ago. 

Industrial  plants,  the  government,  light  and  power  com- 
panies, railroads — these  have  been  the  largest  purchasers 
of  projectors.  In  most  cases  the  units  have  been  purchased 
as  protection  against  enemies  of  the  country.  Power  plants 
are  using  them  to  bathe  dams  and  stations  in  a  flood  of 
light,  railroads  to  light  up  points  of  strategic  value  on 
their  lines,  and  industrial  plants  to  light  up  all  of  the 
immediately  surrounding  territory.  Flood  lighting,  it  has 
been  found,  offers  a  better  protection  at  night  than  is 
gained  by  any  other  means,  besides  enabling  the  companies 
to  get  along  with  fewer  guards.  Thus,  from  a  labor  stand- 
point alone,  there  is  an  argument  for  flood  lighting. 

In  addition  to  the  demand  for  protective  purposes  there 
is  a  very  noticeable  demand  for  projectors  for  increasing 
production.  The  government  has  removed  the  eight-hour 
handicap  from  both  shipbuilding  plants  and  munition  works 
on  government  contracts.  As  a  result,  these  plants  are 
working  on  twenty-four-hour  schedules,  and  flood  lighting 
is  finding  a  large  use  for  night  work.     Most  of  the  pro- 


jectors   are    sold    for   out  lide    U   '  .    although    then     have    Keen 
many  sold  for  inside  work. 

This  increased  demand  stalled  a  few  wed.  prioi  tO 
the  actual  declaration  of  war.  A  numher  of  Industrial 
plants,  anticipating  the  government's  action,  purchased  pi" 
jectors.  The  market,  however,  was  Hooded  with  ord 
immediately  after  the  President's  speech.  So  great  has 
this  demand  been,  and  so  unexpected  was  it,  that  manu- 
facturers are  now  weeks  behind  in  deliveries,  and  as  the 
orders  pour  in  the  situation  becomes  worse. 

Coupled  with  this  demand  is  a  very  embarrassing  raw- 
materials  situation.  Premiums  have  to  be  paid  on  almost 
all  items  entering  the  construction  of  projectors.  Steel 
and  iron  castings,  screws,  bolts  and  glass  are  very  difficult 
to  obtain,  particularly   glass. 

The  government,  it  is  understood,  is  in  the  market  for 
quantities  of  projectors  for  use  in  various  field  and  marine 
operations.  It  is  expected  that  the  mosquito  fleet  will  be 
equipped  with  individual  projectors  for  each  submarine 
chaser.  In  case  orders  develop  from  this  direction  they 
will  take  precedence  over  all  other  orders,  and  deliveries 
will  be  delayed  by  just  so  much. 


JANUARY  ELECTRIC  EXPORTS 

COME  TO  ALMOST  $5,000,000 

Foreign  Trade  During  First  Month  of  Current  Year 

Totals    More    Than    Double    the    Sum    That 

Was  Reached  During  January,  1916 

The  year  1917  opened  auspiciously  for  electrical  exports, 
the  total  for  January  being  $4,912,924.  In  comparison  with 
January,  1916,  this  represents  an  increase  of  $2,600,000,  or 
over  100  per  cent. 

Exports  of  batteries,  insulated  wire,  tungsten  filament 
lamps  and  motors  were  the  largest  in  that  month  that  they 
have  been  since  the  beginning  of  the  war.  Insulated  wire, 
which  was  the  largest  single  item  in  the  month's  exports, 
amounted  to  over  $800,000. 

Conspicuous  figures  are  those  for  insulated  wire  and  cable 
and  for  motors.  During  the  last  year  and  a  half  the  exports 
of  these  articles  have  been  increasing  almost  constantly. 
To  a  certain  extent,  of  course,  these  increases  can  be  ac- 
counted for  by  the  increase  in  price.  In  the  last  eighteen 
months  insulated  wire  and  cable  has  practically  doubled  in 
price.  Even  on  this  basis,  though,  there  has  been  an  actual 
gain  in  volume  of  wire  exported.  The  prices  of  motors,  of 
course,  have  increased  to  a  considerable  extent,  but  it  is 
doubtful  if  the  prices  have  increased  to  such  an  extent  as  to 
offset  the  apparent  gain  in  exports. 

For  the  seven  months  ended  Jan.  31,  1917,  the  electrical 
exports  of  American  manufacturers  amounted  to  $28,217,968, 
compared  with  $15,638,569  for  the  corresponding  seven 
months  of  the  year  previous.  As  just  pointed  out,  the  in- 
crease here,  which  is  almost  100  per  cent,  can  be  accounted 
for  to  a  considerable  degree  by  increase  in  prices.  There 
has  been,  however,  a  marked  increase  in  the  demand  of  for- 
eign markets  for  American  goods.  Many  markets  which  at 
the  beginning  of  the  war  were  stocked  with  goods  manufac- 
tured by  other  nations  hesitated  for  a  long  while  before  buy- 
ing goods  of  American  manufacture  in  the  expectation  that 
the  war  would  be  of  short  duration  and  that  it  would  again 
be  possible  to  stock  up  on  regular  lines.  Stocks,  however, 
have  become  depleted,  and  peace  still  seems  far  away;  con- 
sequently it  has  become  necessary  to  purchase  elsewhere. 
As  a  result  American  goods  have  entered  markets  in  which 
formerly  they  were  never  represented. 
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In  the  accompanying  tables  are  shown  in  detail  the  ex- 
ports of  electrical  merchandise  as  compiled  by  the  Bureau  of 
Foreign  and  Domestic  Commerce: 

, January N , Seven  Months ^ 

Ended  January 
Articles  1916  1917  1916  1917 

Batteries    $115,354         $379,781         $822,212      $1,542,053 

Dynamos  or  gener- 
ators              56,983  271,742  852,748        1,466,111 

Fans   16,010  43,660  203,829         .  188,522 

Insulated     wire     and 

cable     265,622  808,579        1,701,393        4,030,688 

Interior  wiring  sup- 
plies, etc.,  including 
fixtures 87,611  133,140  495.471  623,672 

Arc    lamps    1,203  973  10,407  6,951 

Carbon-filament 

lamps    14,667  15,470  102,995  83,702 

Metal-filament  lamps       109,720  181,785  684,364  894,699 

Meters  and  other 
measuring  instru- 
ments     ..  .  . 75,352  94,575  448,951  576,034 

Motors    389,380  659,620        2,283,042        3,267,139 

Telegraph  instru- 

ments      (including 
wireless  apparatus)  5,802  24,808  93,575  173,388 

Telephones     69,050  132,807  448,932  997,312 

Transformers    55,708  133,539  520,535  656,341 

All   other    1,058,360        2,032,445        6,970,115      13,711,357 

$2,320,822      $4,912,924    $15,638,569   $28,217,968 


CONDITION  OF  MARKET  FOR 

CODE  RUBBER-COVERED  WIRE 

Stocks   Below  Normal  with  Little  Improvement  in 

Deliveries — Favorable  Opportunity  for  Jobbers 

in  Securing  Better  Profits 

Conditions  as  they  now  obtain  in  the  market  for  National 
Code  rubber-covered  wire  are  discussed  by  M.  A.  Ober- 
lander,  Western  Electric  Company,  as  follows  in  the  cur- 
rent issue  of  The  Reminder,  published  by  the  Electrical 
Supply  Jobbers'  Association : 

"From  what  I  can  learn  the  manufacturers'  and  jobbers' 
stocks  are  low — in  other  words,  practically  below  normal — 
especially  so  on  stranded  sizes. 

"There  does  not  seem  to  be  much  improvement  in  the  way 
of  deliveries.  Where  manufacturers  do  not  have  in  stock 
the  size  of  wire  required,  it  takes  at  least  four  to  six  weeks 
to  make  shipment.  The  prospects  for  an  improvement  are 
very  slim,  especially  on  account  of  the  difficulty  the  manu- 
facturers are  having  in  securing  raw  materials. 

"The  demand  for  wire  seems  to  continue  to  grow  and 
there  does  not  seem  to  be  any  sign  of  a  let-up ;  in  fact,  if 
anything,  conditions  are  likely  to  grow  worse,  for  the  gov- 
ernment, as  you  are  aware,  is  beginning  to  place  large 
orders. 

"Price  conditions  are  very  much  better  than  they  have 
been,  and  there  is  no  reason  why  they  should  not  continue 
to  improve,  as  from  what  I  can  learn  from  the  majority  of 
purchasers,  it  is  principally  a  question  of  delivery  at  this 
time,  and  price  is  a  secondary  consideration.  In  other 
words,  we  are  still  on  a  seller's  market,  and  there  is  no 
reason  why  we  cannot  obtain  a  favorable  profit,  especially 
on  material  that  we  have  in  stock. 

"I  would  caution  all  to  be  careful  in  taking  any  contracts 
on  wire,  for  the  reason  that  should  there  be  any  decline  in 
price  you  will  find  your  customers  canceling  their  orders, 
and  as  a  rule  the  jobber  is  always  made  the  'goat'  in  such 
instances. 

"From  my  observation  there  are  no  signs  of  lower  mar- 
ket prices  for  some  time  to  come.     For  example: 

"Rubber-covered  wire,  1916  over  1915,  increased  41  per 
cent. 

"Copper — 1916,  0.34;  1915,  0.19;  increased  81  per  cent. 

"Rubber— 1916,  0.75;  1915,  0.59;  increased  27  per  cent. 

"Cotton— 1916,  0.32;  1915,  0.21;  increased  54  per  cent. 

"In  the  event  of  there  being  war,  there  is  no  question 
that  there  will  be  an  enormous  increase  in  the  purchase  of 
copper;  on  the  other  hand,  should  there  be  peace,  we  must 
realize  that  the  Central  powers  have  not  been  buying  any 
copper  for  the  past  two  years,  and  their  requirements,  in 
my  opinion,  will  easily  offset  the  purchases  that  are  now 
being  made  in  excess  by  the  Allied  powers.  I  cannot  there- 
fore help  but  foresee  a  high  price  for  copper  wire  for  at 
least  a  year  or  more. 


"In  summing  up  the  .situation,  the  jobbers  now  have  a 
favorable  opportunity  for  securing  better  profits  than 
they  ever  had  in  the  past,  and  there  is  no  reason  whatever 
why  we  should  not  all  be  able  to  sell  rubber-covered  wire 
on  the  basis  of  market  prices  and  yet  make  a  satisfactory 
profit." 


MARKET  CONDITIONS  OF 

THE  WEEK  UNCERTAIN 

Some  Manufacturers  Report  Diminution  of  Incoming 

Orders  and  Others  Have  Had  Unusually  Large 

Business 

During  the  past  week  the  market  for  electric  goods  has 
been  very  uncertain.  Some  manufacturers  have  seen  a  de- 
cided falling  off  in  orders,  while  others  equally  large  and 
important  have  not  only  felt  no  diminution  in  orders  but 
actually  experienced  unusually  large  business. 

There  are  predictions  of  every  kind  for  the  immediate 
future,  but  it  is  doubtful  if  any  are  more  than  personal 
opinions  or  guesses.  Undoubtedly  there  will  be  a  big  de- 
mand for  electrical  material  for  war  purposes,  but  the 
demand  for  regular  uses  is  highly  uncertain. 

Certainly  there  has  already  been  a  large  demand  for 
certain  kinds  of  electrical  equipment,  not  for  war  purposes, 
but  occasioned  by  the  war.  One  instance  of  this  is  to  be 
found  in  the  market  for  flood  lamps  discussed  on  the  pre- 
ceding page,  and  this  is  typical  of  others. 


COPPER  MARKET  CONDITIONS 

ARE  BROUGHT  TO  STANDSTILL 

Both  Buyers  and  Sellers  Await  Developments,  with 
General  Expectations  of  Price  Conces- 
sions in  Near  Future 

Since  the  entrance  of  the  United  States  into  a  state  of 
war  the  copper  market  has  come  practically  to  a  standstill. 
Buyers  and  sellers  are  both  awaiting  developments.  There 
is  a  rather  widespread  feeling  that  prices  will  be  lower 
owing  largely  to  the  fact  that  a  considerable  portion  of 
the  production  for  the  second  half  of  the  year  remains 
unsold. 

Copper  for  export  to  the  Allies  must  surely  be  sold  at 
a  lower  price  because  the  United  States  is  now  at  war  with 
the  common  enemy.  There  are  many  other  reasons  offered 
by  buyers  for  expecting  price  concessions,  although  there 
is  great  uncertainty  regarding  the  probable  effect  of  active 
war  on  construction  in  the  United  States. 

Quotations,  which,  of  course,  are  nominal,  were  considered 
lower  on  Tuesday  of  this  week  than  a  week  previous.  Elec- 
trolytic sold  at  33.5  cents  for  April  shipment,  32.75  cents  for 
May,  32.5  cents  for  second  quarter,  30.25  cents  for  third 
quarter,  and  29.25  cents  for  fourth  quarter. 


NEW  YORK    METAL   MARKET   PRICES 

, April  3 x  , April  10 N 

Selling  Prices  Selling  Prices 

Bid      Asked  Bid         Asked 

Copper :                                                        £       s     d  £       s     d 

London,   standard  spot 136     0     0  136     0     0 

Prime  Lake   34.00  to  34.50t  33.50  to  34  00t 

Electrolytic 33.75  to  34. 25f  33.25  to  33  75t 

Casting    30.75  to  31.25f  30.75  to  31  00t 

Copper  wire  base 39.00  to  41.00f  39.00  to  41  00t 

Lead    9.00  9  00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,    spot    10.55  to  10.67%  9.92  %  to  10.17% 

Tin.    straits    54.37%  54.70 

Aluminum,  98  to  99  per  cent.  .  .55.00  to  57.00  55.00  to  57.00 


OLD    METALS 

Heavy  copper  and  wire 2S.00  to  29.00 

Brass,  heavy    17.50  to  18.00 

Brass,  light 13.00  to  13.50 

Lead,  heavy    7.50  to    7.75 

Zinc,  scrap    7.75  to    8.00 

tNominal. 


27.50  to  28.50 

16.50  to  17.00 

12.50  to  13.00 

7.50  to    7.75 

7.50  to    7.75 
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NEW   APPARATUS   AND   APPLIANCES 

Record  of  Latest  Developments  <i>nl  Improvements  in  Manufacturers*  Products 

Used   in   the    Electrical    Field 


Heating   Unit  for  Electric 

Range 

The  Rutenber  Electric  Company  of 
Marion,  Ind.,  has  developed  :i  heating 
unit  of  thf  open-coil  type  for  its  ranges. 
The  resistance  elements  are  arranged 
m  two  double  clover-leaf  patterns,  one 


CLOVER-LEAF  TYPE  OF  HEATING  UNIT  FOK 
ELECTRIC   RANGE 

larger  than  the  other,  nichrome  wire 
being  used  and  laid  in  deep  wide 
grooves  in  a  firite  plate  1  in.  (2.54  cm.) 
thick  and  8  in.  (20.3  cm.)  in  diameter. 
With  this  arrangement  excellent  radia- 
tion is  permitted  and  the  centers  of  the 
coils  are  prevented  from  being  the  hot- 
test points.  No  long  coils  are  exposed ; 
each  coil  is  pinned  down  at  each  turn, 
so  that  it  is  impossible  for  a  coil  to  get 
out  of  its  groove  or  expand  and  pos- 
sibly become  short-circuited  by  a  metal 
vessel  making  contact  with  two  coils. 


Universal  Watt-Hour 
Meter  Box 

The  James  E.  Gleason  Company,  106 
South  Clinton  Street,  Chicago,  111.,  is 
marketing  a  type  of  watt-hour  meter 
box  which,  with  a  few  terminal  fittings, 
is  said  by  the  manufacturer  to  take  the 
place   of  thirty-five   different   styles   of 


EXPLODED   VIEW    OF    METER    BOX 


similar  boxes.  The  fittings  and  the 
ends  of  the  box  are  arranged  so  that 
the  parts  are  interchangeable,  thereby 
making  it  possible  to  change  the  direc- 
tion of  energy  transfer  through  the 
box  by  changing  the  relative  positions 


of  the  terminal  fittings.  The  box  hai 
the  additional  advantage  that  it  can  be 
scaled  to  protect  the  service  againsl 
unauthorized  connection.  The  Inter 
changeable  terminal  fittings  are  shown 
in  the  accompanying  illustration.  The 
meter  box  is  being  manufactured  by 
the  1'.  A  B.  Manufacturing  Company. 


Outdoor  Conduit  Fitting 

An  improved  galvanized  weather- 
proof fitting  for  outside  conduit  con- 
struction has  been  developed  by  the 
Utility  Fittings  Company,  812  Walnut 
Street,  Philadelphia,  Pa.  This  device 
is  for  use  where  a  neat,  short  right- 
angle  turn  is  necessary  and  can  also  be 
used  for  a  pull  box.  It  has  a  smooth  in- 
terior and  well-rounded  corners,  which 
facilitate  drawing  of  the  wires  and 
minimize  chance  of  injury  to  the  con- 
ductor insulation.  The  threads  for 
the  closure  cap  are  on  the  exterior  of 
the    fitting.      The    closure    cap    has    a 


Y  TYPE  OF  CONDUIT  FITTING  FOR  OUTSIDE 
CONSTRUCTION 

smooth  interior  flange,  thus  when 
securely  seated  on  the  fitting,  which  is 
also  turned  smooth,  a  waterproof  out- 
let box  is  obtained,  it  is  asserted.  In 
the  accompanying  illustration  is  shown 
a  type  of  Y  fitting  which  is  particularly 
adapted  for  conduit-service  entrance  to 
buildings. 


Core-Type  Transformers 

Core-type  construction  is  used  for 
small  and  moderate-size  high-voltage 
transformers  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  of  East 
Pittsburgh,  Pa.  The  high-tension  con- 
ductors have  small  cross  sections  and 
in  most  designs  consist  of  a  number 
of  turns  and  layers  of  small  round 
wires.  By  taping  and  impregnating 
the  coils  thus  formed,  mechanically 
strong  and  rugged  transformers  re- 
sult. Concentrically  arranged  coils 
are  employed,  the  low-tension  winding 
being  on  the  outside  separated  from  the 
high-tension    winding   by    a    heavy    in- 


BUlating    barrier    of    bakelite  inn  aria    in 

the    form   of   tui.es.     The    tubi 
strong  mechanically,  have  a  high  dielec- 
tric strength,  and  are  unaffected  bj  oiL 
Ample    ventilation    is    secured    In    l>oth 
high-tension    and    low-tension    winding! 
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AN    UNASSEMBLED    VIEW    OF    A    CORE-TYPE 
TRANSFORMER 

by  means  of  liberal-size  ventilating 
ducts.  The  coils  are  protected  from 
distortion  which  may  result  from  heavy 
overload  or  short  circuit  by  rings  of 
wood  and  micarta  bearing  against  the 
end  of  the  frame.  This  construction 
does  not  interfere  with  the  flow  of  the 
cooling  oil,  the  manufacturer  points  out. 


Domestic  Electric-Service 
Plant 

A  domestic  electric-service  plant 
which  includes  a  flywheel-type  dynamo 
with  a  sliding  base  and  oil-ring  bear- 
ings, a  battery  and  switchboard  has 
been  developed  by  the  Main  Electric 
Manufacturing  Company  of  Pittsburgh, 
Pa.  The  generator  is  rated  at  40  volt, 
15  amp.,  and  the  battery,  which  is  the 
thick-plate  type  with  hard-rubber  jars, 
at  40  amp.-hr.     The  switchboard  is  of 


ELECTRIC-LIGHT   PLANT   WITH  FLYWHEEL- 
TYPE   GENERATOR 

blue  Vermont  marble  and  carries  a 
voltmeter,  ammeter,  automatic  cutout, 
polished  copper  knife  switches,  field 
regulating  rheostat,  pilot  lamp,  etc.  It 
is  mounted  on  angle  irons  60  in.  (1.52 
m.)  high. 
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Motor-Driven  Grinders 

The  Universal  Electric  Company  of 
.Newark,  N.  J.,  is  marketing  a  line  of 
motor-driven  grinders  with  motors 
wound  for  all  commercial  voltages  and 
frequencies  in  the  universal  type  and 
for  direct  or  alternating  current.  At- 
tention is  called  to  the  improved  type 
of  starting  switch  which  consists  of 
three  contact  brushes,  arranged  with 
all  working  parts  covered.  The  rotor 
can  be  removed  or  reassembled  without 


and  is  connected  in  parallel  with  the 
appliance  and  glows  the  instant  the  lat- 
ter is  energized. 


COMBINATION  DRILL,  TOOL,  AND  TOOL  POST 
GRINDER 

any  of  the  difficulties  encountered  in 
rotors  with  lever-type  switches,  it  is 
claimed.  In  the  accompanying  illus- 
tration is  shown  a  combination  of  drill, 
tool,  and  tool  post  grinder.  The  motor 
is  rated  at  %-hp.,  3575  to  3550  r.p.m., 
and  the  size  of  the  grinding  wheel  is 
6  in.  by  V2  in.   (15.2  cm.  by  1.27  cm.). 


Time-Limit  Protective  Plugs 

Time-limit  protective  plugs  in  sheet- 
metal  cases  have  been  developed  by  the 
General  Electric  Company  of  Schenec- 
tady, N.  Y.,  to  be  used  in  connection 
with  drum-type  and  other  small-motor 
starting  switches.  The  case  has  a 
hinged  cover  and  is  provided  with  a 
hasp  so  that  it  can  be  locked  closed. 
One-inch  (2.54-cm.)  knockout  holes 
for  conduit  wiring  have  been  provided. 
The  line  from  the  starting  switch  to  the 
motor  can  be  broken  at  any  point  and 
protective  plugs  inserted.  The  plugs 
can  be  furnished  for  use  with  any  al- 
ternating-current motor  rated  at  any 
value  up  to  and  including  3  hp.,  110, 
440  and  550  volts,  and  5  hp.  on  220 
volts. 


Pilot  Lamp  for  Electrical 
Appliances 

A  device  that  shows  at  all  times 
whether  or  not  an  appliance  is  consum- 
ing energy   is   being  manufactured   by 


SIGNAL  FOR  USE  WITH   ELECTRICAL 
APPLIANCES 

the  Electric  Signal  Company,  1307  Sut- 
ter Street,  San  Francisco,  Cal.  The 
signal  is  in  the  form  of  a  pilot  lamp 
mounted  in  a  brass  case  4  in.  (10.2  cm.) 
in  length.      The  lamp  is  rated  at  2  cp. 


Color-Matching  Unit 

The  St.  Louis  Brass  Manufacturing 
Company  of  St.  Louis,  Mo.,  is  produc- 
ing a  color-matching  unit  which  it  calls 
the  "Spectrolite."  The  color-matching 
light  is  derived  from  a  standard  60-watt 
"Mazda"  lamp,  a  correction  being  ac- 
complished by  means  of  strips  of  glass, 
the  color  of  which  is  so  adjusted  by 
selective  absorption  of  the  rays  of  light 
from  the  lamp  that  there  is  emitted  only 
the  part  of  the  light  which  does  not  dis- 
tort even  the  most  delicate  shades.  The 
selective  absorption  of  light  is  accom- 
plished by  contact  of  the  light  rays  with 
the  glass,  rather  than  by  penetration, 
thus  providing  a  more  efficient  unit. 
The  glass  strips  are  disposed  at  a  fixed 
angle  to  a  line  passing  through  the  axis 
of  the  lamp  and  at  a  uniform  radial 
distance  in  such  manner  that  the 
emitted  light  must  in  all  cases  come  in 
contact  with  one  strip  of  glass  from 
which    it    is    reflected    to    the    working 


PORTABLE   TYPE   OF   COLOR-MATCHING 
UNIT 

plane.  A  particularly  interesting  fea- 
ture of  the  unit  is  that  with  its  light 
it  is  possible  to  see  at  a  glance  the  basic 
hue  of  any  color. 


Reel  for  Lamps 

A  reel  that  consists  of  a  ball  casing 
containing  a  winding  mechanism  and  a 
drum  capable  of  winding  10  ft.  (3m.) 
of  insulated  lamp  cord  has  been  devel- 
oped by  the  Anderson  Electric  Spe- 
cialty Company  of  Chicago,  111.  The 
lamp  does  not  revolve,  nor  does  the 
cord  twist  during  the  winding  opera- 
tion. This  device  can  be  adapted  for 
use  with  drop-lamps,  portable  lamps 
and  the  like,  as  well  as  to  provide  an 
extension  lamp. 


Straight-Through  Switch 

The  straight-through  or  feed-through 
switch  manufactured  by  the  Bryant 
Electric  Company  of  Bridgeport,  Conn., 
has  recently  been  redesigned  with  a  re- 
sultant improvement,  it  is  said,  in  me- 
chanical and  electrical  efficiency.  Al- 
though the  over-all  measurements  of 
the  switch  have  been  reduced,  the  cur- 
rent-carrying and  breaking  ratings  are 
greater.  The  mechanism  proper  is  se- 
curely mounted  between  two  substantial 
porcelain  blocks,  the  make-and-break 
mechanism  of  the  knife-switch  char- 
acter being  well  protected  in  the  center 


thereof.  The  shell  of  the  switch  is  pro- 
vided with  an  interchangeable  cap,  so 
that,  if  desirable,  the  shell  and  body  will 
fit  into  a  cap  which  has  been  threaded 
onto  and  rigidly  fastened  to  metal 
tubing. 


Industrial  Truck 

Samuel  L.  Moore  &  Sons,  Inc.,  Eliza- 
beth, N.  J.,  has  developed  a  four-wheel- 
steel  industrial  truck  for  which  several 
advantages  are   claimed  over  the   two- 


FOUR-WHEEL-STEER   INDUSTRIAL   TRUCK 

wheel-steer  type.  For  instance,  it  is 
possible  to  operate  the  truck  in  very 
narrow  aisles  and  in  limited  turning 
quarters,  something  impossible,  it  is 
said,  with  a  two-wheel-steer  truck.  In 
addition,  the  truck  can  enter  the  side 
doors  of  a  standard  box-type  freight 
car  and  run  toward  either  end  of  the 
car.  The  ability  to  turn  in  a  short 
radius  is  absolutely  necessary  in  ma- 
chine shops,  warehouses  and  railroad 
terminals,  where  all  vacant  space  has  a 
big  value. 


Lead-Burning  Apparatus 

Oxy-illuminating-gas  apparatus  espe- 
cially designed  for  lead-burning  pur- 
poses, such  as  is  employed  in  storage- 
battery  work,  has  been  developed  by 
Ashton,  Laird  &  Company  and  is  sold 
exclusively  by  the  Bradford-Ackerman 
Corporation  of  New  York  City.  The 
process  employs  either  artificial  or  nat- 
ural illuminating  gas,  drawn  directly 
from  city  gas  mains,  in  connection  with 
"tanked"  oxygen.  Attention  is  called 
to  the  oxygen  pressure-reducing  regu- 
lator, by  means  of  which  accurate 
adjustment  of  the  desired  working  pres- 


PORTABLE    LEAD-BURNING    APPARATUS 

sure  is  obtained  and  maintained  con- 
stant at  the  torch  until  the  exhaustion 
of  the  oxygen  tank  is  complete.  Two 
models  of  this  system  are  furnished, 
one  stationary  and  the  other  portable. 
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Trade  Notes 


i:i,     i  OMPANY, 

n  .   w  1th  comph  te 

H 

.     in  nil  ui      Tin 

ted  u  iili  the 
ompanj  .it  Bloomfield, 

v      m  \.i,  ii;.    «  travi  !■  ■•!    out    "i 

turteen    yeai 

ppoinl 
mi    vallej 
Klectric    Compan)     al     Kan  aa    City,        Mr 
i  eight  yeara  with  the 
Electric   Compan) 
r.\i  i,    1 1     i 'i  Qi    \.    u  no    haa    been    em- 
i   two  yeara  aa  englm 
the   design    and    construction   ol 
onci  i  te   bridge   for   1 1 1 « ■   city 
of  Dayton,  Ohio,  ins  resigned  to  accept   the 
Chattanooga   (Tenn.)  agenc)   for  the 
Light"   products,  taking  up   hi 
bOUt    April    20. 
THE   CONTINENTAL  SALES    DISPLAY 
CORPORATION   has  acquired   the  propertj 
of  the  Mott-Le  Galge  Animated  Advertising 
Corporation    and    the    Ad-Displaj     Machine 
Corporation      At  a  meeting  of  the  directors 
of  the  Continental   Salea   Display   Corpora- 
tion held  Jan.  81,  the  following  officers  were 
elected:    James  Duane  Livingston,  presldenl 
ami   treasurer;   George   B.   Hutchlngs,   vice- 
president,    and    .lames   P.    Tilley,    vice-presi- 
dent and  secretary. 

THE    DE    VEAU    TELEPHONE   MANU- 

RING       COMPANY       of       Brooklyn. 

manufacturer    of    interior    telephones,    has 

been   merged  with   the  business  of   Stanley 

&  Patterson  ot  New  York.  Al  De  Yeau 
B  secretary  of  Stanley  &  Patterson 
and  director  of  factory  sales  in  charge  of 
the  sale  of  the  following  products:  Fara- 
day signal  gongs,  P-R  bells,  Patterson  bat- 
terv  sets,  De  Veau  telephones  and  De  Veau 
electrical  specialties.  Mr.  De  Veau's  head- 
quarters will  be  at  23  Murray  Street,  New 
York,  the  main  otlice  of  the  company. 

GEORGE  11.  WAHN  COMPANY,  Boston, 
has  moved  to  69-71  High  Street.  In 
making  the  announcement  Mr.  Wahn  writes: 
"Less  than  two  years  ago  (May  15,  1915), 
we  started  in  business,  taking  very  small 
rooms  at  No.  54  High  Street,  where  we 
staved  for  three  months,  when  we  moved 
to  our  present  location  at  99  Bedford  Street. 
Through  what  we  are  pleased  to  term 
•Wahnco  service.'  our  business  has  de- 
veloped to  such  an  extent  that  we  find  it 
absolutely  impossible  to  continue  at  our 
present  address,  although  our  lease  here 
does  not  expire  for  several  months." 
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New  Incorporations 


THE  ATHENS  POWER  COMPANY  of 
Princeton,  W.  Va„  has  been  incorporated 
bv  J.  N.  Hovlman,  P.  A.  Bohn,  R.  A. 
Dangerfleld  and  S.  A.  Shumate.  The  com- 
pany  is  capitalized   at  $10,000. 

THE  ASHLEY  (Ohio)  ELECTRIC 
LIGHT  ft  POWER  COMPANY  has  been  in- 
corporated with  a  capital  stock  of  $10,000  by 
C.  P.  Sperry,  J.  B.  Johnston,  C.  R.  Wing. 
E.  R.  Sperry  and  C.  S.  Aldrich. 

THE  HEALDTON  (Okla.)  ICE,  LIGHT, 
POWER  &  SUPPLYr  COMPANY  has  been 
chartered  with  a  capital  stock  of  Sir,. 000 
by  C.  V.  Miller,  N.  A.  Jennings  of  Heald- 
ton  and  R.   E.  Martin   of  Wirt,  Okla. 

THE  BUCKEYE  POWER  COMPANY  of 
Steubenville,  Ohio,  has  been  incorporated 
With  a  capital  stock  of  $9,000  by  Frederick 
A.  Boutelle,  J.  B.  McCullough.  Albert  G. 
Lee,  Clyde  E.  Linduff  and  Paul  R.  Bowles. 

THE  NAPPANEE  (Tnd.)  UTILITIES 
COMPANY  has  been  incorporated  with  a 
capital  stock  of  $75,000  by  John  Hartman. 
Willard  A.  Price  and  Burton  A.  Uline.  The 
company  proposes  to  supply  water,  light, 
heat  and  power. 

THE  PROSPECT  ELECTRIC  COMPANY 
of  Niagara  Falls.  N.  Y.,  has  been  chartered 
bv  William  A.  Rix.  Alfred  Rix,  and  Herbert 
j"  Wills.  The  company  is  capitalized  at 
$10,000  and  proposes  to  do  a  general  con- 
tracting business. 

THE  INDEPENDENT  ELECTRIC 
LIGHT  &  POWER  COMPANY  of  San  An- 
tonio, Tex.,  has  been  chartered  with  a  capi- 
tal stock  of  $30,000  to  construct  and  operate 
an  electric-light  and  power  plant.  W.  L. 
Cunningham   is  among  the   incorporators. 
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THE  M  \ss\.\i  COMPANY  of  Springfield, 
been  incorporated  with  a  ■ 
stock   "i    1600,000   to  manufacture   mechan- 
ical and  ei,  ctrical  eqffulpment    The  i 
,  lharles  F.  Munder,  president  :  ■ 
ii     Morgenstern,   vice-president,   and    Prank 
W       \ithur,     treasurer,     all     of    Springfield, 
Mass. 

THE  AUTO  ELECTRIC  SERVICE  COM- 
PANY ui  Huntington,  W.  Va.,  has  been  in- 
corporated by  C.  n.  Doebler,  Sr. :  F.  W. 
irvin.  S.  w.  Lallance,  Frank  N.  Eppinllng 
and  (',.  L  Irvin.  all  of  Huntington.  The 
company  Is  capitalized  at  $.">,oo0  and  pro- 
poses to  manufacture  and  deal  in  electrical 
appliances. 

FOOTS,  PIERSON  &  COMPANY  of  New 
York,  N  Y.,  have  filed  articles  of  incorpora- 
tion with  a  capita]  stock  of  $100,000  for  tne 
purpose  of  manufacturing  all  kinds  of  elec- 
trical machinery  and  doing  a  general  con- 
tracting business.  The  incorporators  are: 
Henry  G.  Pierson,  M.  N.  Liesman  and  Will- 
iam R.  Stout. 

THE  ARMSTRONG  CONSTRUCTION 
COMPANY,  Prudden  Building,  Lansing, 
Mich.,  has  been  incorporated  for  the  pur- 
pose of  doing  a  general  electrical  contract- 
ing business.  The  officers  are :  E.  A.  Arm- 
strong, president ;  Arthur  R.  Sawyer,  vice- 
president,  and  Charles  M.  Armstrong,  secre- 
tary and  treasurer. 

THE  PRESTON  COUNTY  POWER 
COMPANY  of  Kingwood,  W.  Va.,  has  been 
chartered  by  B.  P.  Hessler,  R.  L.  Weide 
of  Washington.  D.  C.  :  John  F.  Pierce  of 
Rowlesburg,  W.  A.  Schaeffer  and  Carleton 
C.  Pierce  of  Kingwood,  W.  Va.  The  com- 
pany is  capitalized  at  $5,000  and  proposes 
to  develop  coal   lands. 

THE  INSULATION  DEVELOPMENT 
CORPORATION  of  New  York,  N.  Y.,  has 
been  incorporated  by  M.  Dillon,  E.  Lawler 
and  E.  Rose,  12  Broadway,  New  York,  N.  Y. 
The  company  is  capitalized  at  $5,000  and 
proposes  to  operate  wire  drawing,  wire  in- 
sulating plants  and  to  do  a  general  mechan- 
ical   engineering   business. 

THE  SCHUESTER  ENGINEERING 
COMPANY  of  New  York,  N.  Y.,  has  been 
incorporated  by  H.  A.  Bellows.  C.  G.  Gross- 
man and  K.  R.  Schuster,  21  Park  Row,  New 
York,  N.  Y.  The  company  is  capitalized  at 
$100,000  and  proposes  to  do  a  general  con- 
struction, engineering  and  contracting  busi- 
ness,  and   install   electric  systems. 

THE  SOUTH  GEORGIA  POWER  COM- 
PANY of  Valdosta,  Ga.,  has  been  chartered 
with  a  capital  stock  of  $25  000  to  supply 
electricity  and  to  operate  electric  railways 
in  Georgia.  The  incorporators  are:  Alma 
Roberts,  Frank  Roberts,  William  Roberts 
and  others  of  Lowndes  County,  Ga.,  and 
B.  P.  Rucker  of  Schenectady,  N.  Y. 

THE  SOUTHERN  ARIZONA  UTILITIES 
COMPANY  has  filed  articles  of  incorpora- 
tion under  the  laws  of  the  State  of  Dela- 
ware with  a  capital  stock  of  $200,000  tor 
the  purpose  of  generating  electricity  for 
lamps,  heaters  and  motors.  The  incorpora- 
tors are:  S.  B.  Howard,  Harrv  B.  Davis  and 
A.   W.   Britton.   all   of  New  York,  N.  Y. 

THE  SUCCESS  ELECTRICAL  COR- 
PORATION of  Brooklyn,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  SlO.onn 
by  H.  Bierer.  G.  A.  Page  and  W.  Schweik- 
ert,  1238  Rogers  Avenue,  Brooklyn,  N.  Y. 
The  company  proposes  to  do  a  general 
electrical  and  mechanical  engineering  busi- 
ness and  deal  in  electrical   supplies,   etc. 

THE  HUDSON  POWER  CORPORATION 
has  filed  articles  of  incorporation  with  the 
Secretary  of  State  with  a  capital  stock  of 
$3,000,000  for  the  purpose  of  furnishing 
gas  and  electricity  to  cities,  towns  and  vil- 
lages in  the  Hudson  River  counties.  The 
incorporators  are :  J.  C.  Grier,  S.  P.  Curtis 
and  I.  W.  Dav,  400  Park  Avenue.  New  York 
City. 
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ANCHORS. — W.  N.  Matthews  &  Brother, 
St.  Louis,  Mo.,  has  issued  an  illustrated 
folder  descriptive  of  its  Scrullx  Anchors. 

CLIPS. — R!  S.  Mueller  &  Company,  Cleve- 
land, Ohio,  has  prepared  an  illustrated 
folder    descriptive    of    its    "Universal"    test 

clip. 

PLUGS  AND  RECEPTACLES.— "The 
Story  of  the  Slots"  is  the  title  of  a  descrip- 
tive folder  that  Harvey  Hubbell,  Inc.,  of 
Bridgeport,  Conn.,  is  distributing. 

ELECTRICAL  SUPPLIES —Charles  G. 
Robin,  Inc.,  48  Warren  Street,  New  York 
City,  has  recently  prepared  and  is  distribut- 
ing its  1917  catalog  on  electrical  supplies. 

REFLECTORS.  —  "Imperial"  flood-light 
projectors  and  "Imperial"  reflectors  are  de- 
scribed in  bulletin  No.  302,  issued  by  the 
Crouse-Hinds  Company  of  Syracuse,  N.  Y. 

RAILWAY  ACCESSORIES. — The  West- 
inghouse Electric  &  Manufacturing  Com- 
pany of  East  Pittsburgh,  Pa.,  is  distributing 
catalog  5-B,  descriptive  of  its  railway  ac- 
cessories. 

LIGHTNING  ARRESTERS.  —  Catalog 
1-A,  descriptive  of  lightning  arresters,  has 
been  prepared  by  the  Westinghouse  Electric 
&  Manufacturing  Company  of  East  Pitts- 
burgh, Pa. 

MOTORS. — The  Eck  Dynamo  &  Motor 
Company,  Belleville,  N.  J.,  has  issued  bul- 
letin No.  1000,  descriptive  of  its  Type  D 
commutating-pole,  constant-speed  direct- 
current  motors. 

METERS.  —  Alternating-current  watt- 
hour  meters,  single-phase  and  polyphase, 
are  described  in  bulletin  No.  46.  recently 
prepared  bv  the  Sangamo  Electric  Company 
of  Springfield,  111. 

REFLECTORS. — The  Holophane  Glass 
Company,  Inc.,  of  New  York  City  is  mail- 
ing a  folder  descriptive  of  its  store-lighting 
campaign  on  the  use  of  the  new  Holophane 
reflector-refractor   units. 

SWITCHBOARD  ACCESSORIES. — The 
Westinghouse  Electric  &  Manufacturing 
Company  of  East  Pittsburgh,  Pa.,  is  dis- 
tributing catalog  2-B,  descriptive  of  its 
switchboard    accessories. 

HIGH-TENSION  SWITCHES.  —  The 
K-P-F  Electric  Company,  37  Stevenson 
Street,  San  Francisco.  Cal.,  has  prepared 
an  illustrated  catalog  descriptive  of  its 
high-tension   pole-top    switches. 

ELECTRICAL  SUPPLIES. — Clarence  E. 
Edson  of  Cleveland,  Ohio,  is  distributing  a 
booklet  descriptive  of  his  line  of  electrical 
specialties,  including  heating  pads,  water 
heaters,  ozone  vaporizers,  etc. 

SWITCH  PLATES.  —  Notwithstanding 
the  complete  information  which  is  given  in 
the  catalog  of  the  Bryant  Electric  Com- 
pany of  Bridgeport,  Conn.,  it  has  been 
found  that  a  great  many  architects  do  not 
find  it  convenient  to  make  use  of  some  of 
the  information,  particularly  with  refer- 
ence to  the  over-all  dimensions  of  flush 
switch  plates.  To  facilitate  the  use  of  this 
information  when  necessary,  the  Bryant 
Electric  Company  has  issued  a  special  di- 
mension sheet,  which  will  enable  any  archi- 
tect or  architectural  draftsman  to  readily 
place  the  switches  on  his  plans. 
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New  England  States 

CARIBOU,  ME. — A  bill  has  been  passed 
by  the  State  Legislature  authorizing  the 
town  of  Caribou  to  acquire  the  property  of 
the  Caribou  Water,  Light  &  Power  Com- 
pany. 

ASHLAND,  N.  H. — At  a  special  election 
held  recently  the  proposal  to  purchase  the 
property  of  the  Ashland  Electric  Light 
Company  was  carried.  The  sum  of  $50,000 
was  appropriated.  Of  this  $25,000  will  be 
used  for  the  purchase  of  the  plant ;  $9,500 
for  an  option  on  the  property  and  water 
rights  of  the  Asquam  Lake  Lumber  Com- 
pany, and  the  remainder  for  improvements 
to  the  electric-lighting  plant. 

SWANTON,  VT. — The  village  of  Swan- 
ton  is  building  a  new  municipal  power  sta- 
tion to  be  equipped  for  an  ultimate  ca- 
pacity of  4000  hi>.,  the  first  unit  to  consist 
of  an  S.  Morgan  Smith  1250-hp.  vertical 
water  wheel  directly  connected  to  a  1125- 
kva.  Electric  Machinery  three-phase,  60- 
cycle,  6600-volt  generator.  C.  J.  Parker 
Is  manager. 

ASHBURNHAM,  MASS. — Some  exten- 
sions will  be  made  to  the  municipal  electric 
distribution  system.  A.  F.  Roy  is  man- 
ager. 

HULL,  MASS. — At  a  special  election  held 
recently  the  proposal  to  sell  the  equipment 
in  the  municipal  electric  plant  at  Nantasket 
Beach  was  carried. 

WORCESTER,  MASS. — The  city  of 
Worcester  has  appropriated  $184,000  for 
street-lighting  this  year. 

WORCESTER,  MASS. — The  Worcester 
Consolidated  Street  Railway  Company  is 
planning  the  reconstruction  of  its  tracks  and 
the  installation  of  new  feed  wires  on  Front 
Street  from  Main  to  Harding  Street,  at  a 
cost  of  about  $30,000. 

PROVIDENCE,  R.  I. — The  State  Legis- 
lature has  passed  the  bill  giving  the 
Rhode  Island  Power  Transportation  Com- 
pany State-wide  domain  for  a  period  of  ten 
years  and  the  power  to  convey  all  its 
rights  and  property  to  any  other  concern. 
PROVIDENCE,  R.  I.— The  Board  of 
Aldermen  has  passed  an  ordinance  grant- 
ing the  Narragansett  Electric  Lighting 
Company  permission  to  erect  electric  trans- 
mission lines  along  India  Street  and  to 
string  high-tension  wires  across  certain 
other  streets. 

NEW  HAVEN,  CONN. — Plans  for  exten- 
sion of  the  ornamental  lighting  system  on 
several  streets  have  been  adopted  by  the 
lighting  committee  of  the  Board  of  Alder- 
men.    About  50  new  lamps  will  be  erected. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic  States 

AMSTERDAM,  N.  Y. — The  City  Council 
has  granted  the  Adirondack  Electric  Power 
Corporation  and  the  Edison  Electric  Light 
&  Power  Company  an  extension  of  time  in 
which  to  place  their  wires  underground. 

ARGYLE,  N.  Y. — At  an  election  held 
recently  the  proposal  to  install  an  electric- 
lighting  system  in  Argyle  was  carried. 

FREDONIA,  N.  Y. — The  Niagara  &  Lake 
Erie  Power  Company  has  submitted  a  pro- 
posal to  the  Village  Trustees  for  furnishing 
•energy  to  operate  the  municipal  street-light- 
ing  system. 

GEOVERSVILLE,  N.  Y.— A  new  power 
plant  will  be  erected  at  the  mill  owned  by 
J.  C.  Bleyl,  on  West  Center  Street.  The 
•equipment  will  include  a  water-tube  boiler, 
■electric  generator  and  steam  turbine.  Con- 
tracts, it  is  understood,  have  been  placed 
for   the  .machinery. 

ITHACA,  N.  Y. — The  Cayuga  Power  Cor- 
poration has  been  granted  a  franchise  to 
supply  electricity  for  lamps  and  motors  in 
Freeville,  and  was  also  awarded  a  contract 
for   street   lighting. 

LITTLE  FALLS,  N.  Y. — The  installation 
of  a  new  street-lighting  system  in  Little 
Falls  is  under  consideration.  It  is  pro- 
posed to  substitute  Mazda  lamps  for  the 
arc  lamps  now  in  use.  The  Utica  Gas  & 
Electric  Company  furnishes  electrical  serv- 
ice here. 

LONG  ISLAND  CITY,  N.  Y. — Bids  will 
toe  received  by  the  president  of  the  borough 
■of  Queens,  Queens  Subway  Building,  Hun- 
ter's Point  and  Van  Alst  Avenues,  Long  Isl- 
.  and  City,  until  April  18  for  construction 
■of  a  temporary  automatic  electric  pumping 
station  at  Thrall  Avenue  and  Beaufort 
Avenue  to  Hatch  Avenue.  Plans,  etc..  may 
be  seen  at  the  above  office.  Maurice  E. 
•Connolly   is  president. 

NIAGARA  FALLS,  N.  Y.— Extensive 
improvements,  involving  an  expenditure  of 
$2,023,000,  are  contemplated  by  the  Inter- 
national Railway  Company  during  the  pres- 
ent year.  The  work  will  include  the  con- 
struction   of    new    roadways,    reconstruction 


of  others,  new  electric  line  or  overhead  sys- 
tem, new  buildings  and  structures  and  power 
plant  equipment. 

PARISHVXLLiE,  N.  Y. — The  local  electrlc- 
light  plant  and  water  power  sites,  owned  by 
the  A.  Sherman  Lumber  Company,  has  been 
purchased  by  Myron  Roberts  of  Parishville. 
The  new  owner,  it  is  reported,  contemplates 
further  development  of  the  water  power. 

POTSDAM,  N.  Y. — It  is  reported  that  in- 
terests connected  with  the  Aluminum  Com- 
pany of  America,  which  took  over  the  Han- 
nawa  Falls  Power  Company  and  the  North- 
ern Power  Company,  are  considering  the 
development  of  the  water  power  on  the 
Raquette  River  at  Colton.  The  proposed 
project  will  include  a  dam,  pipe  line  and 
power   house,   to  cost  about   $375,000. 

ROCKVILLE  CENTRE,  N.  Y.— New 
equipment,  including  a  500-kw.  General 
Electric  turbo-generator  and  a  barometric 
condenser  is  being  installed  in  the  munici- 
pal electric  plant.  H.  C.  Major  la  chief 
engineer. 

SALAMANCA,  N.  Y.— The  Water  and 
Light  Department  is  installing  a  150-hp. 
engine  and  a  120-kw.  generator  in  the  mu- 
nicipal electric-light  plant.  H.  E.  Heller  Is 
superintendent. 

SALAMANCA,  N.  Y. — Work  will  soon  be- 
gin on  the  erection  of  new  shops,  power 
plant  and  storehouse  of  the  Buffalo, 
Rochester  &  Pittsburgh  Railway  Company 
in  Salamanca,  involving  an  expenditure  of 
about  $300,000.  The  power  plant  will  cost 
$90,000.  A  new  coaling  plant  and  transfer 
platforms    may    also    be    installed. 

SYRACUSE,  N.  Y. — The  Board  of  Super- 
visors is  considering  plans  for  the  installa- 
tion of  new  boilers,  furnaces,  water  purify- 
ing apparatus  and  other  new  equipment  at 
the  penitentiary.  C.  H.  Livingston  is  su- 
perintendent. 

SYRACUSE,  N.  Y. — Extensions  and  im- 
provements to  its  local  system,  involving 
an  expenditure  of  about  $500,000  are  con- 
templated bv  the  New  York  State  Railways 
Company.  The  work  will  include  extensions 
to  its  lines  in  different  sections,  new  track 
work,  new  rolling  stock,  new  electric  equip- 
ment at  the  various  power  houses  and  sub- 
stations. 

ELIZABETH.  N.  J. — The  Board  of  Works 
has  awarded  the  Elizabethtown  Gas  Light 
Company  a  contract  for  street-lighting  for 
a  period  of  one  year.  The  city  expects  to 
have  perfected  arrangements  for  the  erec- 
tion of  a  municipal  electric  plant  at  ex- 
piration  of  the  contract. 

NEWARK,  N.  J. — Plans  are  being  consid- 
ered by  the  Board  of  Freeholders  of  Essex. 
Hudson  and  Bergen  Counties  for  the  in- 
stallation of  flood  light  projectors  on  eight 
bridges  over  the  Passaic  and  Hackensack 
Rivers. 

NEWARK,  N.  J. — New  boilers  and  ac- 
cessory equipment  will  be  installed  at  the 
Overbfook  Hospital,  at  a  cost  of  $59,928. 
The  work  will  be  in  charge  of  the  United 
Construction  &  Supply  Company,  61  Broad- 
way, New  York,  N.  Y. 

NEW  BRUNSWICK,  N.  J.— The  New 
Brunswick  Power  Company  is  constructing 
a  tunnel,  at  a  cost  of  about  $50,000,  from 
its  power  house  at  Union  Street  to  the 
water's  edgp  for  the  purpose  of  securing  a 
larger  supply  of  water  for  condensing  pur- 
poses. 

PATERSON,  N.  J. — The  pronerty  owners 
on  Market  Street,  from  Main  to  Cross 
Street,  have  petitioned  the  Board  of  Works 
for  the  installation  of  an  improved  street- 
lighting  system  on  that  thoroughfare. 

PERTH  AMBOY.  N.  J. — The  Citizens' 
Electric  Light,  Heat  &  Power  Company, 
operated  by  the  Public  Service  Electric 
Companv,  has  commenced  work  on  the  in- 
stallation of  a  new  steam  turbine  at  its 
Buckingham  Avenue  power  station.  Notice 
has  been  filed  by  the  comnany  of  its  inten- 
tion of  installing  an  underground  conduit 
on    High   Street. 

TRENTON,  N.  J. — A  new  power  plant, 
to  cost  about  $10,000.  will  be  erected  by  the 
John  A.  Roobling's  Sons  Company  on  Canal 
Street  to  operate   its  wire  plants. 

TRENTON,  N.  J. — The  Trenton  Gas  & 
Electric  Company  will  erect  two  one-story 
additions  at  its  plant  on  New  York  Ave- 
nue. A  filtration  plant,  two  stories  high, 
will   also  be  built  by  the  company. 

TRENTON,  N.  J. — Application  has  been 
made  by  the  Eureka  Power  Company,  a 
subsidiary  of  the  New  Jersey  &  Pennsyl- 
vania  Traction   Corporation   of  Trenton,   for 


isslon  to  erect  a  new  pole  transmission 
line  and  distributing  system  on  the  River 
Road  to  furnish  electrical  service  in  Titus- 
ville  and   Washington's  Crossing. 

WEEIIAWKK.W  N,  J.— The  Public  Serv- 
ice Companv  has  been  awarded  a  con- 
tract for  lighting  the  streets  of  Bergen 
Township   for  a  period  of  five  years. 

ALLENTOWN,  PA.  —  Application  has 
been  made  to  the  Public  Service  Commis- 
sion by  the  Lehigh  Valley  Transit  Company 
for  permission  to  issue  $135,000  in  bonds, 
the  proceeds  to  be  used  for  extensions  and 
improvements  to  its  system. 

ALTOONA,  PA. — The  Pennsylvania  Rail- 
road Companv  is  contemplating  equipping 
its  railroad  for  electrical  operation  from 
Altoona  to  Conemaugh,  a  distance  of  25 
miles. 

ALTOONA,  PA. — The  Pennsylvania  Hy- 
dro-Electric Company  of  Altoona  has  pe- 
titioned the  Public  Service  Commission  for 
permission  to  issue  $36,000  in  bonds  for 
improvements  and  extensions   to  its  plant. 

EASTON,  PA. — The  Pennsylvania  Utili- 
ties has  petitioned  the  Public  Service  Com- 
mission for  permission  to  issue  $46,000  in 
bonds,  the  proceeds  to  be  used  for  exten- 
sions  and   betterments. 

EASTON,  PA. — Bids  will  be  received  at 
the  office  of  the  county  controller,  Easton, 
until  April  20  for  construction  of  house  of 
detention  for  the  county  of  Northampton. 
Separate  bids  to  be  submitted  on  the  build- 
ing, heating,  plumbing,  and  electric  wiring 
and  electric  fixtures.  George  F.  P.  Young 
is  county  controller. 

ERIE,  PA. — Plans  have  been  approved 
for  the  rebuilding  of  the  State  Street  con- 
duit for  high-tension  wires.  William  Crane 
is  city  electrician. 

GILBERTON,  PA. — The  Philadelphia  & 
Reading  Coal  &  Iron  Company  is  planning 
to  install  new  electrically-operated  pump- 
ing machinery  for  water  and  sewerage  serv- 
ice. 

HARRISBURG,  PA. — Further  improve- 
ments are  contemplated  by  the  Harnsburg 
Light  &  Power  Company,  including  the 
installation  of  mechanical  stokers,  to  cost 
about  $100,000,  and  line  extensions. 

HAZLETON,  PA. — The  Cranberry  Mines, 
operated  by  the  Lehigh  Coal  &  Navigation 
Company,  will  be  equipped  for  electrical 
operation,  at  a  cost  of  about  $300,000.  Elec- 
trically operated  pumping  machinery  is  now 
being  installed. 

MOUNT  CARMEL,  PA.— The  Shamokin 
&  Mount  Carmel  Transit  Company  is  re- 
ported to  be  contemplating  extending  its 
railway  from  Centralia  to  Ringtown  and 
thence  to  Shenandoah,  a  distance  of  about 
14    miles. 

NEW  CASTLE,  PA.— The  New  Castle 
Electric  Company  has  petitioned  the  Public 
Service  Commission  for  authority  to  issue 
$9,000  in  bonds  for  improvements  to  its 
plant. 

PHILADELPHIA,  PA. — A  new  boiler 
bplant,  one  story  high,  and  pumping  station 
will  be  erected  by  the  S.  S.  E.  Company. 
2300  Chestnut  Street,  at  its  factory  at  Erie 
Avenue   and   B    Street. 

PHILADELPHIA,  PA. — The  contract  for 
electrical  equipment  for  the  new  public 
library  on  the  Parkway  has  been  awarded 
to  the  Thompson-Starrett  Company,  49  Wall 
Street.  New  York.  N.  Y.,  at  •  $79,000.  The 
heating  and  ventilating  system  will  be  in- 
stalled by  William  M.  Anderson  of  Phila- 
delphia,  at  a   cost   of   about    $318,750. 

PHILADELPHIA,  PA.  —  Local  exten- 
sions and  improvements,  to  cost  about 
$134,300,  are  contemplated  by  the  Bell  Tele- 
phone Company.  It  is  planning  to  erect 
over  5000  ft.  of  new  aerial  lines  and  about 
12  000  ft.  of  underground  cables,  to  cost 
about  $80,000.  Extensions  will  also  be 
made  to  its  conduit  system.  Work  has  also 
begun  on  the  erection  of  a  two-story  plant 
for  the  repair  and  operating  departments 
on  South  Cameron  Street,  to  cost  $22,000. 

PITTSBURGH,  PA. — Application  has  been 
made  to  the  Public  Service  Commission  by 
the  West  l'enn  Railways  Company  for 
authority  to  issue  $45.ono  in  bonds  for  ex- 
tensions and  improvements  to  its  system. 
POTTSVTLLE,  PA. — The  installation  of 
electrically  operating  loading  machinery  at 
its  coal  mines  in  northern  Schuylkill  Coun- 
tv  is  under  consideration  by  the  Philadelphia 
&    Reading   Railroad    Company. 

READING,  PA. — The  City  Council  is 
considering  the  installation  of  a  new  fire- 
alarm    signal    to   cost    about    $10,000. 

READING,  PA. — The  Metropolitan  Elec- 
tric Companv  is  contemplating  the  erection 
of  a  new  electric  transmission  line  from  its 
local  power  station  to  Wernersville  and 
vicinity  to  supply  electricity  for  industrial 
purposes. 

RUTHERFORD,  PA. — Contract  has  been 
awarded  by  the  Philadelphia  &  Reading 
Railroad  Companv  to  A.  L.  Carhart  of  Phil- 
adelphia, contractor,   for  construction  of  new 
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w  \i:i:i  :\.  PA  Plana  are  being  consid- 
ered tor  the  erection  oi  a  factory  building, 
ro  ii  bj  i  iO  ii  .  and  boiler  house  for  the 
Warren  Mirror  Works,  to  coal  about  150,- 
000.  Bids,  it  Is  understood,  will  soon  be 
asked  bj    F.  Qrunnlger,  Wetmore  Building;. 

WILMINGTON,  DEI*  The  Northern 
Centra]  rower  Company,  operating  electric 
and  ^is  properties,  has  been  taken  over  bj 
the  Electric  Bond  &  Bhare  Company  of 
.\V\\  STork,  N.  v  ,  which  contemplates  ex- 
tensions ami  Improvements  to  the  Bystem. 

FREDERICK,  AID.— The  Board  of  Alder- 
men  has  decided  to  purchase  s  new  three- 
phase  Westlnghouse  generator,  to  cost 
about  $1.1  in.  lor  the  municipal  i  lectric- 
light    plant. 

LERS  POINT,  AID.— The  Aluminum 
Ore  Company  of  Blast  St.  Louis,  111.,  con- 
trolled  by  the  Aluminum  Company  of  Amer- 
ica of  Pittsburgh,  Pa.,  it  Is  reported,  la 
building  a  branch  plant  at  Boilers  Point  for 
the  manufacture  oi  anhydrate  of  aluminum 
from  bauxite  ore.  The  equipment  of  the 
power  house  will  include  four  1000-kw. 
generators  and  steam  engines;  boiler  plant 
will  be  equipped  with  cross  drum  and  ma- 
rine typo  boilers,  automatic  stokers,  me- 
chanical boilers  and  overhead  coal  bunk- 
ers. The  plans  provide  for  the  erection  of 
one  four-story,  two  three-story,  two  two- 
story  and  seven  one-storv  buildings  and 
open  wood  pier  400  ft.  by  75  ft 

BLUEFIELD,  W.  VA  —  The  Appalachian 
Tower  Company  is  contemplating  the  erec- 
tion of  electric  transmission  lines  between 
Norton  and  Esserville,  Wise  and  several 
other  towns. 

WHEELING,  W.  VA. — Bids  will  be  re- 
ceived at  the  office  of  the  United  States 
Engineer  Office,  Wheeling,  until  April  30 
for  construction  of  a  fireproof  power  house 
at  Dam  No.  24,  Ohio  River.  Further  in- 
formation may  be  obtained  upon  application 
to  the  above  office. 

DANVILLE,  VA.— The  Chesapeake  & 
Potomac  Telephone  Company  contemplates 
the  erection  of  a  telephone  exchange  in 
Danville,  to  cost  about  $150,000. 

FARMVILLE.  VA.— At  an  election  to  be 
held  April  21  the  proposal  to  issue  $50,000 
in  bonds  for  improvements  to  the  municipal 
electric-light  plant,  water-works  system  and 
street  repairs  will  be  submitted  to  the 
voters. 

NORFOLK,  VA.— The  installation  of  a 
new  street-lighting  system  is  reported  to  be 
under  consideration  in  Norfolk. 

OCCOQUAX,  VA.— Bids  will  be  received 
at  the  office  of  the  secretary  of  the  Com- 
missioners of  the  District  of  Columbia, 
Room  509.  District  Building,  Washington, 
D.  C,  until  April  16,  for  construction  of 
a  radial  brick  stack,  furnishing  and  in- 
stalling water-tube  boilers  and  breaching, 
boiler  feed  pumps  and  feed-water  heater  at 
the  district  of  Columbia  workhouse  and 
reformatory  at  Occoquan.  Plans  and 
specifications  may  be  obtained  at  the  office 
of  the  chief  clerk.  Engineer  Department, 
District  Building,  Washington,  D.  C,  upon 
deposit  of  $5. 

RICHMOND,  VA. — Plans  are  being  pre- 
pared by  the  James  River  &  Kanawha 
Power  Company  for  the  erection  of  a  pow- 
er plant  at  the  falls  of  the  James  River, 
to  cost  about  $250,000.  As  yet  definite 
plans  have  not  been  decided  upon.  A.  J. 
Bradley,  P.  O.  Box  421,  is  president. 

WASHINGTON,  D.  C. — The  District  of 
Columbia  Paper  Manufacturing  Company, 
K  and  Potomac  Streets,  is  planning  to  erect 
a  power  plant,  to  cost  about  $10,000,  at 
1037    Potomac    Street. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
April    23    for    two    motor-driven    hydraulic 


pumps  and   two  accumulators  -it    the   navj 
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Various,  Schedule  081  miscellaneous  ln- 
i.iioi     communication    cable,    miscellaneous 

telephoi ible    mli  c<  llaneous  portable  tele 

phone    cord,  n<  ous    a  ntenna     \\  Irs, 

bell  wire,  Ignlt wire,  lighting  and  power 

Ingla  and   double 
conductor     wire        Bro< ikl \  n,     N     v  ,     ami 
Charleston,    s     <\,     Schedule    931      n 
laneoua  lighting  cable.  Brooklyn,  N.   J 

d,  <  'ai  Schedule  927  furnli  hlng 
a  nd  iic  i  .i  Hing  i  in  K  Insula)  Ion  on  \  e  els 
Brooklj  n.  N  V  ,  Bchedule  B80  60,000  ft 
lead-aheathed  cable,  180,000  ft,  portable 
ahlp  lighting  cabli  .  800,000  ft  Incandi 
lamp  cord,  865,000  rubber-covered  duplex 
wire,   i  •  i .  ii  single  wire, 

60,000  n.  telephone  wire.  Washington.  D. 
• '.,    Bchedule     * •  l  l     t  wo    Induct  Ion     n 

Man  Island.  Cal.,  anil  Puget  Sound,  \\  |  I, 
Schedule  081  1 1 1  i  scella  Heous  magnet  wire. 
BOStOn,      Mass.,      Schedule      016 — one     metal 

siock  cutter,  with  automatic  power  feed. 
Charleston,  s  C.,  Bchedule  321 — one  up- 
rlght  drill.  Portsmouth,  N.  H.,  and  Puget 
Bound,  Wash.,  and  Brooklyn,  N.  Y.,  Sched- 
ulei  928-914  19  motor-driven,  bench  type, 
12  in.  by  i1,  m  emery  grinders:  Ports- 
mouth, N.  H.,  Schedule  928 — two  motor- 
driven  12-in.  saw  tables.  Applications  for 
proposal  blanks  should  designate  the  sched- 
ule  desired   by   number. 


North  Central  States 

DETROIT,  MICH. — Bids  will  be  received 
at  the  United  States  Engineer  Office,  De- 
troit, until  May  1  for  furnishing  electric 
cables  and  wire  at  Sault  Ste.  Marie. 

DETROIT,  MICH. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washing- 
ton, D.  C,  until  April  27,  for  the  installa- 
tion of  two  new  electric  passenger  eleva- 
tors, etc.,  in  the  United  States  post  office 
and  court  house,  Detroit.  Plans  and  speci- 
fications may  be  obtained  at  the  above 
office. 

IRONWOOD,  MICH. — The  installation  of 
an  ornamental  lighting  system  in  Ironwood 
is  under  consideration. 

CANTON.  OHIO. — Plans  are  being  pre- 
pared by  the  Republic  Stamping  &  Enamel- 
ing Company  for  additions  to  its  west  side 
plant,  involving  an  expenditure  of  about 
$500,000.  Improvements  contemplated  will 
include  a  power  plant  and  additions  to 
stamping  and  other  departments. 

CINCINNATI,  OHIO. — Plans  have  been 
prepared  for  an  addition  to  the  plant  of  the 
Fosdick  Machine  Tool  Company,  50  ft.  by 
250  ft.,  one  and  two  stories  high.  The 
company,  it  is  reported,  will  install  addi- 
tional power  plant  equipment  in  the  near 
future. 

DAYTON,  OHIO. — Bids  will  be  received 
by  Charles  F.  Brenner,  president  of  Mont- 
gomery County  Commissioners,  until  April 
25  for  lighting  and  power  plant  equipment 
for  the  Montgomery  County  Children's 
Home,  Dayton. 

EAST  PALESTINE,  OHIO. — The  Youngs- 
town  &  Sharon  Street  Railway  Company  of 
Youngstown  is  planning  to  extend  its  elec- 
tric transmission  line  to  East  Palestine  at 
once.  The  company  has  closed  a  contract 
with  the  East  Palestine  Rubber  Company 
to  supply  energy  to  operate  its  new  plant 
now  under  construction.  The  street  rail- 
way line  will  be  extended  later. 

HOLLOWAY,  OHIO.— The  construction 
of  an  electric  railway  in  Harrison  County 
from  a  point  below  Holloway  to  Jockey 
Hollow  Field  near  Moorefield  is  under  con- 
sideration. J.  A.  Bell,  Oliver  Building. 
Pittsburgh,  Pa.,  is  reported  interested. 

MILFORD,  OHIO. — Plans  have  been  sub- 
mitted by  the  Cincinnati,  Milford  &  Lock- 
land  Traction  Company  to  the  Commercial 
Club  of  Wilmington  for  extension  of  its 
system    to    that    city. 

OSGOOD,  OHIO. — Plans  are  being  pre- 
pared by  the  Lippincott  Company  of  Cin- 
cinnati for  the  erection  of  a  plant  at  Os- 
good. Equipment  for  power  plant  includes 
two  225-hp.  boilers.  The  company  manu- 
factures catsup. 

PIQUA,  OHIO. — The  Meteor  Motor  Car 
Company  is  considering  increasing  the  out- 
put of  its  plant.  Among  the  improvements 
contemplated  is  an  addition  to  the  power 
plant. 

SALEM,  OHIO. — The  Water  Works  De- 
partment   is   contemplating   the    installation 
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BCOTTSVTLLB,  KV.  The  name  of  the 
rtc  Light  ( 'omii.-i  n.v  hai  bean 
changed  to  the  Scottsvllle  Light  &  Power 
Company  and  the  capital  stock  in< 
from  $15,000  to  120,000  Improvements  wilB 
be   made  to   the   plant. 

DECATUR,     INI)       The     power     plant     ot 

the  Fori  Wayne  A  Decatur  Traction  Com- 
pany was  i  troyed  by  fire,  caus- 
ing  a  loss  of  about   $50,000. 

LAFAYETTE,  [ND.— The  City  Council  la- 
considering  submitting  to  the  voters  at  the 
coming  municipal  election  the  proposal  to- 
establish  a  municipal  electric-light  plant  In 
i  <s  fayette. 

MUNCIE,  IND. — A  12,500-kva.,  three- 
phase,  60-cycle,  2300-volt  General  Electric- 
turbine  is  being  installed  in  the  municipal 
electric-light  plant.  W.  O.  Haymond  is 
superintendent. 

ONTARIO,  IND.— The  Cain  Water  Power 
&  Light  Company,  recently  organized  with, 
a  capital  stock  of  $75,000,  to  supply  elec- 
tricity for  lamps  and  motors  in  Lagrange, 
Home  City,  Wolcottville  and  Ontario,  will 
develop  a  water  power  on  the  Pigeon  River 
and  erect  a  plant  at  Ontario  and  also  an- 
other plant  several  miles  out  of  the  town. 
A.  B.  Cain  of  Ontario,  William  H.  Cain  of 
Butler,  H.  F.  Cain  of  Mongo,  and  C.  J. 
Cain  of  Buffalo,  N.  Y.,  are  the  incorporators.. 

WARSAW,  IND. — A  committee  has  beer* 
appointed  by  the  City  Council  to  secure 
estimates  of  the  cost  of  the  installation  of 
a    new   lighting   system. 

CHICAGO,  ILL. — Bids,  it  is  reported, 
will  soon  be  asked  by  the  Commonwealth. 
Edison  Company,  72  West  Adams  Street,  for 
alterations  to  substation.  Von  Hoist  & 
Fyfe,  72  West  Randolph  Street,  are  archi- 
tects. 

EVANSTON,  ILL. — Bids  will  be  received1 
at  the  office  of  the  commissioner  of  public 
works,  City  Hall.  Evanston,  until  April  30" 
for  furnishing  and  installing  one  250-hp. 
water-tube,  high-pressure  boiler,  including 
down-draft  furnace  of  the  Hawley  type, 
boiler  foundations,  breeching,  steam  piping, 
etc.,  including  the  removal  of  the  present 
water-tube  boiler  and  also  the  resetting  of 
one  of  the  present  boilers  in  a  location  to> 
be  designated  by  the  city  of  Evanston. 
Plans  and  specifications  are  on  file  in  the 
office  of  I.  C.  Brower,  commissioner  of 
public    works. 

LA  SALLE,  ILL.— The  Chicago,  Ottawa 
&  Peoria  Railway  Company  of  Ottawa  is; 
remodeling  and  installing  new  equipment 
at  its  plant  in  La  Salle,  at  a  cost  of  about 
$200,000.  This  plant  will  be  used  as  an  aux- 
iliary. 

MILLEDGEVILLE,  ILL.— Steps  have- 
been  taken  by  local  business  men  for  the 
installation  of  an  electric  street-lighting  sys- 
tem. 

KNAPP,  WIS. — The  Wisconsin-Minnesota 
Power  Company  of  Eiu  Claire  is  consider- 
ing the  extension  of  its  electric  transmission 
lines  into  Knapp. 

LITTLE  FALLS,  WIS.— The  Little  Falls 
Water  Power  Company  is  reported  to  be- 
contemplating  extensions  of  its  distributing 
lines  into  rural  communities  in  this  dis- 
trict. 

MAIDEN  ROCK,  WIS. — Plans  are  being 
considered  by  the  Wisconsin-Minnesota 
Light  &  Power  Company  of  Eau  Claire  for 
the  erection  of  an  electric  transmission 
line  to  Plum  City  and  Maiden  Rock. 

FARWELL  MINN.  —  The  Glenwood 
(Minn.)  Electric  Light,  Heat  &  Power  Com- 
pany has  been  granted  a  franchise  to  install 
and  operate  an  electric-light  and  power 
plant  in  Farwell. 

ST.  PAUL,  MINN.— The  St.  Paul  Gas 
Light  Company  contemplates  the  construe- 
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tion   of  a  power  station,   80   ft.   by   140   ft., 
two   stories   high. 

ST.  PAUL,  MINN. — Plans  are  being  con- 
sidered for  the  installation  of  an  orna- 
mental lighting  system  on  Eighth  Street, 
between  Wabasha  and  Roberts,  to  cost 
about   $4,132. 

CENTEUVILLE,  IOWA.— The  Iowa  hold- 
ings of  David  G.  Fisher  &  Company  of 
Davenport  have  been  consolidated  with  the 
Iowa  Southern  Utilities  Company,  with 
headquarters  in  Centerville.  The  Fisher 
properties  taken  over  by  the  consolidation 
are  the  Leon  Electric  Company,  Clearfield 
Electric  Company,  Blockton  Light  &  Power 
Company  and  the  Mount  Ayr  Light  & 
Power  Company.  The  Fisher  companies 
now  have  about  25  miles  of  transmission 
lines  under  construction  and  an  additional 
75  miles  was  proposed  in  this  year's  budget. 
The  entire  development  work  contemplated 
this  year  by  the  merged  companies  will 
Involve    an    expenditure    of    about    $250,000. 

MUSCATINE,  IOWA. — Improvements  to 
the  ornamental  street-lighting  system  are 
reported    to   be    under   consideration. 

BUTLER,  MO. — Plans  are  being  consid- 
ered for  changing  the  system  of  the  mu- 
nicipal electric-li^ht  plant  from  direct  to 
alternating  current. 

EDITH,  MO. — Plans  are  being  prepared, 
It  is  reported,  for  the  construction  of  a 
power  plant  on  the  Niangua  River,  near 
Edith,  to  cost  about  $4,000,000.  C.  F.  Rob- 
ertson and  associates  are  interested. 

SMITHVILLE,  MO. — The  local  electric- 
light  plant,  owned  by  C.  Morton  and  H. 
Gordon,  was  destroyed  by  fire  on  March  25, 
causing  a  loss  of  about  $7,500.  Electrical 
service  is  now  supplied  from  the  McComas 
water  power  plant  at  Edgerton.  The  local 
plant  may  be  rebuilt. 

ALEXANDRIA,  S.  D. — At  an  election  to 
be  held  April  17  the  proposal  to  issue  $12,- 
000  in  bonds  for  extensions  and  improve- 
ments to  municipal  electric-light  power  plant 
will  be  submitted  to  the  voters. 

FULLERTON,  NEB. — The  Fullerton  Elec- 
tric Light  &  Power  Company  is  con- 
templating the  installation  of  a  new  gas 
engine  and  new  generator.  Additional 
equipment  will  also  be  installed  in  the 
water-works  plant. 

HUMPHREY,  NEB. — The  installation  of 
a  new  oil  engine  and  generator  is  con- 
templated by  F.  J.  Huthmacher,  owner  of 
the  local  electric-light  plant.  The  size  of 
the  units  has  not  yet  been  decided   upon 

MARQUETTE,  NEB. — At  an  election 
held  recently  the  proposal  to  sell  the  mu- 
nicipal electric  light  plant  to  the  Public 
Service   Company    of   York   was    carried. 

WEST  POINT,  NEB. — The  Nebraska  Gas 
&  Electric  Company,  which  recently  took 
over  the  property  of  the  West  Point  Elec- 
tric Light  &  Power  Company,  is  contem- 
plating changing  the  system  from  direct 
to  alternating  current. 

YORK,  NEB. — The  Public  Service  Com- 
pany is  erecting  an  electric  transmission 
line   (33,000  volts)   from  York  to  Stromberg. 

ABILENE,  KAN. — The  Riverside  Light, 
Power  &  Gas  Company  is  contemplating 
extending  its  transmission  lines  to  Benning- 
ton. 

PLEASANTON,  KAN. — The  installation 
of  an  electric-lighting  system  in  Pleasan- 
ton   is   under   consideration. 


hp.  Diesel  engine  and  generator,  to  be  in- 
stalled by  July,  1918,  or  before.  W.  A. 
Lyon  is  secretary  and  treasurer. 

A  LEX  AN  DRI  A,  TENN. — Arrangements 
have  been  completed  for  the  installation  of 
an  electric-lighting  system  in  Alexandria. 

TRBZBVANT,  TENN.— The  City  Council 
is  considering  calling  an  election  to  submit 
the  proposal  to  issue  $7,500  in  bonds  for  the 
installation  of  an  electric-light  plant  to  the 
voters. 

COLUMBIA,  ALA. — The  Columbia  Power 
Company  of  Lexington,  N.  C,  recently  or- 
ganized, is  planning  to  construct  a  hydro- 
electric [lower  plant  on  Omersee  Creek,  near 
Columbia,  to  develop  about  700  hp.,  to  sup- 
ply electricitv  in  Columbia,  Ashford,  Head- 
lahd  and  Midland.  J.  Ed.  Foy  and  Dermott 
Shemwell  of  Lexington,  N.  C,  are  in- 
terested. 

GREENSBORO,  ALA. — The  electric  plant 
atid  ice  factory  of  the  Greensboro  Water 
&  Light  Company  have  been  purchased  by 
H.  C.  Armstrong,  R.  L.  Ellis,  Hugh  Mallory 
and  others.  The  new  owners  contemplate 
extensions  and  improvements  to  the  prop- 
erty. 

COLFAX,  LA. — An  agreement  has  been 
reached  whereby  the  town  of  Colfax  will 
take  over  the  property  of  the  Colfax  Light 
&  Power  Company.  The  town  is  planning 
to  double  the  output  of  the  plant  and  install 
an  elaborate  street-lighting  system.  The 
proposal  to  issue  bonds  for  the  installation 
of  a  water-works  system  will  be  submitted 
to  the  voters.  Xavier  A.  Kramer  of  Mag- 
nolia, Miss.,  is  consulting  engineer. 

RAYNE,  LA. — Bids  will  be  received  by  the 
city  of  Rayne  until  April  23  for  furnishing 
and  installing  machinery  and  equipment  in 
connection  with  improvements  to  the  munic- 
ipal water  and  light  plant.  Copies  of 
plans  and  specifications  may  be  obtained 
at  the  office  of  Harold  Raymond,  Interstate 
Bank  Building,  New  Orleans,  or  at  the 
office  of  O.   P.   Bonn,   Mayor,   Rayne. 

BUTLER,  OKLA. — At  an  election  held 
recently  the  proposal  to  issue  $6,000  in 
bonds  for  the  installation  of  an  electric- 
light  plant  was  carried. 

CAPRON,  OKLA.— The  installation  of  an 
electric-lighting  system  is  reported  under 
consideration. 

MARLOW.  OKLA. — New  equipment,  in- 
cluding two  Bruce-McBeth  gas  engines,  one 
100  hp.  and  one  150  hp.,  and  a  187-kva., 
2300-volt  generator,  is  being  installed  in 
the  municipal  electric-light  plant.  L.  A. 
Pritchett  is  superintendent. 

RED  ROCK,  OKLA. — The  city  of  Red 
Rock  is  contemplating  the  purchase  of 
equipment  for  water-works  system,  includ- 
ing two  triplex  pumps,  oil  engines,  etc. 
Plans  and  specifications  are  on  file  in  the 
office  of  the  Benham  Engineering  Company, 
Oklahoma  City,  Okla. 

WOODWARD,  OKLA.— The  Woodward 
Cotton  Company  has  submitted  a  proposal 
to  the  City  Council  offering  to  sell  its  elec- 
tric  plant   to  the  city. 

ALICE,  TEX. — The  Alice  Ice  &  Light 
Company  has  awarded  contract  for  erec- 
tion of  power  house,  38  ft.  by  50  ft.,  22  ft. 
high,  to  A.  E.  Hinrichsen  of  the  Alice  Ideal 
Concrete  Stone  Company  ;  also  to  install 
engine   and   electric   apparatus. 

WOODVILLE,  TEX. — The  Woodville 
Light  &  Power  Company  is  contemplating 
the  installation  of  an  electric-light  and 
power  plant  in  Woodville. 


Southern  States 

MOREHEAD  CITY,  N.  C— The  city  of 
Morehead  is  installing  a  new  municipal 
electric-light  plant.  C.  Smith  is  superin- 
tendent. • 

RALEIGH,  N.  C. — The  installation  of  an 
ornamental  lighting  system  on  Wilmington 
Street  is  under  consideration. 

CONWAY,  S.  C— The  Quattlebaum  Lighl 
&  Ice  Company  will  soon  install  a  new  en- 
gine and  generator  in  its  plant.  Orders, 
it  is  understood,  have  been  placed  for  the 
new  equipment.  Paul  Quattlebaum  is 
president    and    manager. 

BANNING,  GA. — The  Hutcheson  Manu- 
facturing Company  is  planning  to  add  2.">ou 
spindles  to  its  mill  and  to  build  a  dam  to 
develop  water  power,  and  will  also  connect 
with  the  electric  transmission  system  oi  the 
Georgia  Power  Company  to  furnish  power 
during  low-water  periods  or  emergencies. 

THOMAS VI LLE,  GA.— At  an  election  to 
be  held  April  27  the  proposal  to  issue 
$160,000  in  bonds  for  the  installation  of  a 
fire  alarm  system,  road  work,  etc.,  will  be 
submitted  to  the  voters. 

ST.  CLOUD,  FLA. — The  City  Council  is 
considering  the  question  of  establishing  a 
municipal    electric-light   plant    in    St.    Cloud. 

WINTER  HAVEN,  FLA.— Contracts  have 
been  placed  bv  the  Winter  Haven  Water, 
Ice  &  Light  Company  for  an  additional  300- 


Pacifie  and  Mountain  States 

BREMERTON,  WASH. — The  Count} 
Commissioners  have  permitted  the  Mason 
(  ounty  Power  Company  to  erect  electric 
transmission  lines  on  the  highways  of  the 
county  to  supply  electricity  to  the  navy 
yard  and  to  various  towns  and  villages  in 
the  county.  The  company  has  a  power 
plant  on  the  North  Fork  of  the  Snohomis 
River,   n.ar   Hoodsport  on  Hoods  Canal. 

OTHELLO,  WASH.- -Steps,  it  is  report- 
ed, will  be  taken  by  the  Council  toward 
equipping  a  municipal  electric-light  plant. 
Extensive  improvements  are  also  contem- 
plated to  the  water-works  system.  The  cost 
of    I  he    work    is   estimated    at    $14,000. 

SEATTLE,  WASH.— The  city  of  Seattle 
has  rescinded  its  call  lor  bids  for  con- 
struction of  an  auxiliary  unit  to  the  Lake 
Union  steam  power  plant.  New  bids  will 
in .t  he  called  until  the  question  of  issuing 
In, nds  for  the  plans  has  been  definitely 
settled    by    the   courts. 

SEATTLE,  WASH. — Plans  have  been  ap- 
proved  by  the  Hoard  of  Public  Works  for  a 
new  hydroelectric  power  plant,  to  cost  $3,- 
000,000,  for  which  bids  will  soon  be  asked 
by  the  city.  The  proposed  plant  will  have 
an  output  of  I3.ooo  continuous  kw.,  25.000 
kw.  for  live  hours  and  10,000  kw.  for  the 
remaining  10  hours. 


SEATTLE,  WASH.— Plans  have  been 
completed  and  work  will  begin  at  once  on 
re  unction  of  a  one-story  addition  to 
the  municipal  steam  auxiliary  power  plant 
it  Cast  lake  Avenue  and  Nelson  Place,  Lake 
Union,  lo  cost  between  $75,000  and  $80,000. 
Bidi  will  he  asked  at  once  for  driving  6000 
ft.  of  piles  for  foundations,  and  ble 

sheet  steel  piling  for  the  coffer  dam. 

SPOKANE,  WASH. — The  Washington 
Water  power  Company  is  considering  the 
erection  of  a   high  tension  transmission  line 

in ts  plant   at    Long  Lake,  25  miles  down 

the  Spokane  River  to  N'orthport.  The  pro- 
posed line  it  built  will  be  about  90  miles 
long. 

TACOMA,  WASH. — Plans  are  being  con- 
sidered to  double-track  the  extension  line 
of  tne  municipal  street  car  system  to  the 
Todd  plant     The  cost  is  put  at  $75,000. 

TWISP,  WASH. — Extensions  are  con- 
templated to  the  local  electric-light  plant, 
including  the  installation  of  a  larger  water 
wheel   and   dynamo. 

WAPATO,  WASH. — The  City  Council  has 
granted  the  Pacific  Light  &  Power  Company 
of  Portland,  Ore.,  a  franchise  to  supply  elec- 
tricity for  lamps  and  motors  in  Wapato 
for  a  period  of  50  years. 

SPRINGFIELD,  ORE. — The  Booth-Kelly 
Lumber  Company  is  adding  several  new  mo- 
tors to  its  present  installation.  E.  N.  Will- 
ard   is  chief  electrician. 

ATWATER,  CAL. — An  election  will  soon 
be  held  to  vote  on  the  proposal  to  form 
highway  lighting  districts  in  the  unin- 
corporated towns  and  villages  in  the 
county. 

BLYTHE,  CAL. — Application  has  been 
filed  with  the  State  Railroad  Commission 
by  Floyd  Brown  for  authority  to  install  and 
operate  an  electric-light  and  power  plant  in 
Blythe. 

LODI,  CAL. — Steps  have  been  taken  by 
the  Business  Men's  Association  for  the 
installation  of  an  ornamental  lighting  sys- 
tem  in  the  residence  districts. 

TWIN  FALLS,  IDAHO. — At  an  election 
to  be  held  April  24  the  proposal  to  issue 
$120,000  in  bonds  for  installation  and  im- 
provements to  water  supply  and  distribu- 
tion svstem,  reservoir  and  filtration  plant, 
also  for  $176,000  in  bonds  for  construction 
of  a  pipe  line  from  Rock  Creek  to  the  reser- 
voir of  the  present  water  system,  will  be 
submitted  to  the  voters.  In  connection 
with  the  proposed  water-works  improvements 
a  proposition  is  being  considered  which  will 
provide  both  power  and  water  for  the  city 
with  a  power  plant  .costing  $242,000  and  a 
pumping  plant  to  cost  $350,000.  At  the 
proposed  site  at  Clear  Lake,  21  miles  west 
of  Twin  Lake,  it  is  estimated  that  8000  hp. 
can  be  developed.  The  transmission  line 
would  be  routed  through  Buhl  and  File. 

GRANTSVILLE,  UTAH. — Plans  are  being 
considered  by  a  company  represented  by 
C.  F.  Anderson  and  J.  P.  Ericson,  for  the 
construction  of  a  hydroelectric  plant  on 
North  Willow  Creek,  to  develop  about  210 
hp.  Energy  will  be  supplied  mainly  to  the 
local  potash  plant  and  a  number  of  mills  in 
this   vicinity. 

GLOBE,  AKIZ.— The  City  Council  has 
granted  B.  Sultan  a  franchise  to  construct 
an  electric  railway  on  Broad  Street.  Plan? 
ne  being  considered  to  build  an  electric 
railway  between  Globe  and  Miami. 

MESA,  ARIZ.— The  city  of  Mesa  will 
purchase  the  electric  and  gas  plants  of  the 
South  Side  Gas  &  Electric  Company,  at 
$1  13.000. 

NOGALES,  ARIZ. — Plans  are  being  pre- 
pared for  erecting  lamps  on  Frank  and  Mer- 
ley  Avenues,  Arroyo  Boulevard  and  Park 
and   Court  Streets. 

SHERIDAN,  WYO.  —  Extensive  im- 
provements, including  the  installation  of  a 
500-hp.  boiler  and  a  5000-hp.  surface  con- 
denser, will  be  made  to  the  plant  of  the 
Sheridan  County  Electric  Company.  Ex- 
tensions will  also  be  made  to  the  ash-con- 
veying  equipment.  Orders  have  been  placed 
tor  the  machinery.  The  cost  is  estimated 
at    $30,000. 

Canada 

CHAMPION,  ALTA.-A  lighting  plant 
will  be  installed  in  connection  with  the  pro- 
posed new  opera  house,  which,  it  is  under- 
stood, will  furnish  lighting  service  in  the 
town.  W.  A.  C'armichael  is  secretary  and 
treasurer, 

BLAKENEY,  ONT.-  \rthur  Burgess  of 
Carleton  Place  is  reported  to  be  considering 
a   power   development. 

BRUSSELS.  ONT.— A  new  hydro  power 
project  is  under  consideration  by  the  town 
of  i?russels. 

KITCHENER,  ONT.  -The  construction  of 
an  electric  railway  between  Guelph  and 
Kitchener  is  under  consideration.  The  pro- 
ject, it  is  understood,  is  to  be  part  of  the 
proposed   h\  dro-electric  line. 
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1915.  Formation  of  sia^  mi  the  negative 
electrode  is  prevented  by  Incorporating 
salts  of  tiif  alkalis  in  the  negative  elec- 
trode as  an  essential  constituent  evenly 
distributed  throughout  the  entire  mass 
thereof. 

1,221,050.  Cua-i  i  r  In  niacri'i  inm  SYSTEM  . 
Albert  l-  Harvey,  Wilklnsburg,  Pa.  App. 
Bled  Feb.  17,  1916.  Interlocking  devices 
for  circuit  interrupters, 

1.221.061.  Galvanic  Cbu  Morducb  L. 
Kaplan.  Brooklyn.  N.  V.  App.  filed  June 
l.  1914.  Consisting  of  a  negative  zinc 
electrode,  a  positive  carbon  electrode  and 
an  electrolyte  containing  ammonium 
chloride. 

1.221.062.  Galvanic  Cell;  Morduch  L. 
Kaplan,  Brooklyn,  N.  Y.  App.  filed  Nov. 
20,  1914.     Leclanche  type. 

1,221,096.  Moans  FOB  Collectively  Actu- 
ATiNc.  and  Controlling  Alternating- 
Cubrbnt  MOTOBS  ;  Joseph  L.  Houtin, 
Paris,  Prance,  App.  filed  March  26,  1915. 
Provides  means  tor  maintaining  the 
synchronism  between  the  receivers  even 
when  they  operate  in  synchronism  with 
an  alternator,  to  render  the  speed  of  the 
receivers  practically  independent  of  the 
resistant   couple. 

1,221,106.  Electric  Water  Heater;  Emil 
Stranszky,  New  York,  N.  Y.  App.  filed 
Oct.  14,  1916.  Heated  water  is  adapted 
for  use  at  a  distant  station,  in  which  a 
local  supply  of  water  is  maintained  con- 
stantly heated  and  for  use  at  the  imme- 
diate heating  station. 

1,221,139.  Apparatus  and  Method  for 
Producing  Mbtals  of  Improved  Quality; 
Henrv  M.  Chance,  Philadelphia,  Pa.  App. 
filed  June  12,  1916.  Reduction  of  ore 
by  fuel  (i.e.,  the  production  of  metal) 
and  the  refining  of  the  metal  by  means  of 
reactions  induced  or  produced  by  an 
electric  current  are  combined. 

1,221,143.  Automatic  Weighing  Scale; 
Samuel  G.  Crane,  Toledo,  Ohio.  App. 
filed  June  9,  1913.  Pair  of  solenoids 
which  act  upon  a  common  armature  or 
movable  core  to  which  the  poise  is  at- 
tached, whereby  the  latter  is  moved  in 
one  direction  or  the  other  according  to 
which   solenoid   is   in  circuit. 

1,221,17."..  Automatic  Trap  Nest;  George 
A.  Heatherbell,  Deep  Bay,  Port  Cygnet, 
Tasmania,  Australia.     App.   filed  Jan.    17, 

1916.  Improvements. 

1,221,177.  Selectively  Operated  System  ; 
Ralph  N.  Hill,  New  York,  N.  Y.  App. 
filed  March  21,  1914.  Circuit  at  any  par- 
ticular location  along  a  transmission  line 
may  be  interrupted  from  a  main  or  dis- 
patching station  without  interfering  with 
other  portions  of  the  line. 

1.221.199.  Ignition  System  ;  Robert  Mc- 
Clenathen,  Akron,  Ohio.  App.  filed  Feb. 
13,  1913.  Only  the  magneto  is  used,  the 
operation  of  the  engine  being  dependent 
upon  the  uninterrupted  performance  of 
the  magneto. 

1.221.200.  Ignition  System;  Robert  M<  - 
Clenathen,  Akron,  Ohio.  App.  filed  Feb 
20,    1913.      Improvements. 

1.221.201.  Electric  Ignition  System  ;  Rob- 
ert McClenathen,  Akron,  Ohio.  App.  filed 
Feb.  20,  1913.  Control  means  used  in 
connection   with    such    systems. 

1,221,206.  Electrolyzing  Apparatus;  Ru- 
dolph J.  J.  Mueller.  Sheboygan,  \Yis. 
App.  filed  Aug.  16,  1915.  For  producing 
hydrogen  and   oxygen   from   water. 

1,221,208.  Magneto;  Alfons  H.  Neuland, 
San   Francisco,    Cal.      App.    filed   Jan.    29, 

1917.  Used  in  connection  with  internal- 
combustion  engines  to  generate  the  elec- 
tric current  for  producing  the  firing 
spark. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 
issued  on  April  3,    1('17. 


1.221,232.  Automatic  Cut-Out;  Joseph M 
Sherman,  Seattle,  Wash.  App.  filed  Mas 
1.    1916.       Improvement. 

i,22i,23s.  Phantom-Circuit  Loading, 
James  B.  Speed,  New  York,  N.  Y.  App. 
filed    March    81,    1916.       Improvements. 

1,221,239.  Electrical  Connector;  Charles 
K.  Stahl  and  John  P.  Cavanagh.  Meriden, 
Conn.  App.  filed  June  20,  1916.  Im- 
proved. 

1,221,256.  Connector  Socket  for  Elec- 
tric Lamps  or  the  Like;  Richard  H. 
Welles,  Kenosha,  Wis.  App.  filed  May  19, 
1916.     Bayonet  type. 

1  22  1,270.  Tiikk.mo-Couple  ;  Jacob  W.  Bard, 
Springfield,  111.  App.  filed  Jan.  30,  1914. 
For  use  in  connection  with  mercury  mo- 
tor meters. 

1,221,275.  Cartridge  Fuse;  Warren  F. 
Bleecker,  Washington,  Pa.  App.  filed 
Nov.  18,  1915.  Readily  adjusted  for  re- 
placing  a   fuse   without  the   use   of  tools. 


1,221,744. — Shade    Holder 

1,221,308.  Apparatus  for  Transmitting 
Impulses  of  Current  in  Electric  Cir- 
cuits ;  Charles  L.  Goodrum  and  Bert  G. 
Dunham,  Rochester,  N.  Y.  App.  filed 
Sept.  4,  1906.  Device  for  controlling  cir- 
cuit contact  members. 

1,221,311.  Apparatus  for  Obtaining  Direct 
Currents  from  Alternating  Currents  ; 
Leslie  B.  Graham,  East  Chicago,  Ind. 
App.  filed  Oct.  7,  1915.  Without  any 
make-and-break  in  the  alternating-cur- 
rent circuit  and  without  objectionable 
sparking  when  rectifying  high-potential 
currents. 

1,221,327.  Electrical  Regulating  Device  ; 
Gottlob  Honold,  Stuttgart,  Germany.  App. 
filed  Nov.  13,  1913.  Comprises  a  con- 
tainer holding  a  mass  of  finely  divided 
resistance   material,   such    as   carbon. 

1,221,345.  Controller:  William  A.  Mar- 
schke  and  Friedrich  W.  Marschke,  Indian- 
apolis, Ind.  App.  filed  Dec.  24,  1915. 
Snap-switch  action. 

1,221,377.  Signaling  Mechanism  ;  Henry 
E.  Reeve,  New  York,  N.  Y.  App.  filed 
Nov.  8,  1913.  Reduces  the  power  re- 
quired  to   rotate   the   hammer. 

1,221,379.  Sheep  Shears  Holder  and  Con- 
troller ;  Bert  Ross.  Idaho  Falls,  Idaho. 
App.  filed  May  2.  1916.  Holder  arranged 
so  as  automatically  to  shut  off  the  power 
to  the  clippers  when  the  latter  are 
mounted   thereon. 

1.221,391.  Feeding  Device;  Louis  H.  Thul- 
len,  Brooklyn,  N.  Y.  App.  filed  May  20, 
1915.      Improvements. 

1,221,418.  Incandescent  Light  for  Pro- 
jection Apparatus;  Emerson  L.  Clark, 
Lakewood,  Ohio.  App.  filed  Oct.  17,  1912. 
Incandescent  filament. 

1,221,443.  System  for  Recording  Meter 
Operations  ;  Chester  I.  Hall,  Fort  Wayne, 
Ind.      App.   filed   Julv   14,   1916.      Mechan- 
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1,221,486  l  !n<  i  i'i  Closer;  Jesi  a  w  stutta. 
Ploi .  nee  Ala.  App  filed  B"eb.  24, 
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1,221,499  Electric  Switch;  Paul  11  /.mi- 
ni, r,  Milwaukee,  Wis  App.  filed  Nov.  6, 
1911.      Applicable  to  circuit  breakers. 

1,221,512.  Electric  Wei. 1.1 no  Ai'I-akatus  ; 
John  P.  Cluley,  Green  Bay,  Wis.  ;  App, 
filed    Jan      10,    1917.      Attachment    or    tool 

in  be  used  in  conjunction  with  a  welding 

machine  of  some  standard  type. 
1,221,624.      Extension    attachment    for 

TESTING  Clips;  Harry  Frankel,  New 
York,  N.  Y.  App.  filed  April  20,  1916. 
Tests  may  be  made  in  places  now  inac- 
cessible. 

1,221,527.  Elevator  Signal;  Robert  H. 
Gaylord,  Pasadena,  Cal.  App.  filed  Oct. 
26,  1915.  Means  whereby  selective  sig- 
nals for  different  cars  and  for  diii 
directions  of  movement  01  the  cars  may 
be  received  on  one  and  the  same  receiv- 
ing  device   at   a   landing. 

1,221,560.  Electric  Meter;  Edwin  H.  Mes- 
siter,  Brooklyn,  N.  Y.  App.  filed  Aug. 
12,    1913.      Rotary   type. 

1,221,590.  Indicating  Electric  Switch; 
Joseph  Rado,  Cleveland,  Ohio.  App.  filed 
Jan.  11,  1917.  Pilot  lamp  or  signal  in 
association  with  the  switch  which  is  au- 
tomatically caused  to  light  when  the 
room  becomes  darkened. 

1,221,607.  Mount  for  Magneto  Distribu- 
tors ;  Emile  J.  J.  Salmson,  Billancourt, 
France.  App.  filed  March  27,  1916.  Ig- 
nition magnetos  of  internal-combustion 
engines. 

1,221,609.  Automatic  Switch;  Elmer  H. 
Schwarz,  New  York,  N.  Y.  App.  filed 
May  27,  1912.  Opens  automatically  upon 
the  occurrence  of  overload  or  other  ab- 
normal conditions  and  can  ordinarily  be 
closed  and  opened  at  will  without  dif- 
ficulty. 

1,221,611.  Locking  Switch;  Edson  O.  Ses- 
sions, Chicago,  111.  App.  filed  July  10, 
1916.  For  use  in  connection  with  alter- 
nating currents  of  large  capacity. 

1,221,647.  Electrode  of  Metallic  Vapor 
Rectifiers  or  Other  Apparatus  ;  Albert 
Aichele,  Baden,  Switzerland.  App.  filed 
Jan.  19,  1914.  Renders  it  possible  to 
remove  the  heat  from  the  anode  in  an 
effective  manner  without  impairing  the 
insulation. 

1,221,652.  Face  Plate  for  Flush  Recep- 
tacles ;  Harrv  U.  Badeau,  Bridgeport, 
Conn.  App.  filed  Sept.  12,  1916.  Stop 
device  for  limiting  the  movement  of  the 
door  or  shutter  which  normally  obstructs 
the  face-plate  opening. 

1,221,676.  Pneumatically  Operated  Cam 
Controller  ;  Frank  E.  Case,  Schenec- 
tady, N.  Y.  App.  filed  June  11,  1915.  Im- 
proved means  whereby  electric  motors  are 
started,  stopped  and  generally  controlled. 

1,221,713.  Spring-Fastening        Device; 

Ernest  B.  Fahnestock,  Brooklyn,  N.  Y. 
App.  filed  Oct.  4,  1911.  For  use  in  elec- 
tricallv  connecting  a  plurality  of  con- 
ducting wires  at  a  given  point  or  loca- 
tion to  an  equal  number  of  wires  term- 
inating at  the  same  point. 

1  221,744.  Shade  Holder;  Herbert  Kienzle, 
New  York,  N.  Y.  App.  filed  July  15,  1916. 
Direct  arrangement  for  supporting  a 
certain  lamp  shade  or  scarf  or  reflector  in 
connection  therewith. 

1,221,780.  Phototelegraphic  Machine; 
George  Wald,  United  States  Army.  App. 
filed  Oct.  28,  1914.  Method  for  trans- 
mission of  photographs,  sketches,  etc.,  by 
wire,  at  a  high  rate  of  speed,  locally  or 
at  a  distance. 

1,221,801.  Selective  Signaling  System  ; 
John  A.  Hulit,  Chicago,  111.  App.  filed 
March  16,  1912.  For  telephone  or  tele- 
graph  lines. 

1,221,812.  Safety  Oil  Gage  for  Internal- 
Combustion  Engines  ;  John  C  McMur- 
ray,  East  Boston,  Mass.     Improvement 
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The  Pacific  Coast  Section 

THERE  has  long  been  a  tendency  among  central 
station  men  of  the  Pacific  Coast  to  feel  that  the 
distance  from  N.  E.  L.  A.  headquarters  and  the  peculi- 
arity of  Pacific  Coast  problems  somewhat  limited  the 
extent  of  the  co-operation  they  could  give  and  receive 
through  the  national  association.  In  the  Northwest 
this  feeling  was  one  of  the  reasons  that  brought  about 
the  formation  of  the  Northwest  Electric  Light  and 
Power  Association  and  drew  to  it  the  stanch  support  of 
representative  men  of  the  industry.  To  the  south,  be- 
yond the  scope  of  this  northern  association,  there  has 
long  been  a  recognition  of  the  same  local  needs  and  prob- 
lems, and  now,  after  some  three  years,  the  demand  for 
an  organization  in  which  a  community  of  interests  could 
be  represented  has  resulted  in  the  Pacific  Coast  Section 
of  the  N.  E.  L.  A.  How  cordially  the  coast  has  welcomed 
the  formation  of  the  new  organization  is  shown  by  the 
enrollment  of  a  thousand  members  in  the  few  weeks 
since  the  first  announcements  went  out. 

The  first  gathering  at  Riverside,  Cal.,  this  week  will 
be  far  more  than  a  section  meeting.  To  Pacific  Coast 
men  it  will  be  the  forum  where  for  the  first  time  there 
will  be  official  and  effective  co-operation  among  coast 
companies  on  coast  problems  and  opportunities.  In  the 
territory  embraced  by  the  new  organization  there  is  an 
investment  of  approximately  $500,000,000  in  central  sta- 
tion properties.  So  long  as  these  companies  feel  that 
they  have  peculiar  problems  it  is  proper  that  they  should 
come  together  in  a  local  organization  to  debate  them, 
and  the  power  for  good  of  a  community  of  such  inter- 
ests is  very  apparent.  Coast  members  of  the  N.  E.  L.  A. 
are  to  be  congratulated  upon  finally  effecting  a  section 
organization  which  simultaneously  permits  the  desired 
closeness  of  local  co-operation  and  the  breadth  resulting 
from  national  affiliation. 


power  and  machine  power.  It  is  already  successfully 
mobilized  in  units.  By  conference  at  the  annual  con- 
vention the  ways  and  means  of  giving  freely  will  be 
made  clearer  and  more  definite  and  better  action  will 
follow. 


N.  E.  L.  A.  Patriotic  Meeting 

WARM-HEARTED  patriotism  and  indispensable 
central  station  work  are  akin.  Both  summon  to 
public  service.  The  need  for  such  service  is  great,  and 
the  purpose  of  the  electrical  industry  is  to  meet  it  with 
earnest  will.  It  is  particularly  fitting  that  the  National 
Electric  Light  Association  should  plan  a  great  patriotic 
session  to  crown  its  Decoration  Day  meetings  at  the 
forthcoming  Atlantic  City  Convention.  No  industry  in 
the  land  will  give  finer  service  to  the  nation.  None 
should  be  more  forward  in  the  emphatic  expression  of 
desire  to  use  the  vast  resources  of  men  and  plant  most 
effectively.  As  individual  men,  as  individual  companies, 
the    industry    to-day    energizes    and   conserves    human 


The  Demand  Upon  Manufacturers 

STAGGERING  figures,  telling  an  impressive  story  of 
overwhelming  demand  upon  electrical  manufactur- 
ing facilities  in  1916,  give  a  new  sense  of  the  great  pro- 
portions of  the  pre-war  industrial  boom.  The  largest 
individual  unit,  the  General  Electric  Company,  received 
orders  last  year  for  electrical  machinery  and  supplies  of 
an  aggregate  value  of  $167,000,000.  This  is  exclusive 
of  special  war  munitions,  the  orders  for  which  were 
small  in  amount.  It  represents  an  increase  of  70  per 
cent  above  the  1915  total  and  of  50  per  cent  above  the 
previous  record  figure  in  1913.  It  is  a  fair  index  of 
the  rate  of  growth  in  the  industry  as  a  whole.  It  shows 
an  unparalleled  need  for  electrical  products  far  beyond 
the  capacity  of  manufacturing  plants  to  meet  without 
delay.  The  difference  between  orders  received  and 
sales  billed  is  roughly  $33,000,000.  This  showing  does 
not  complete  the  picture  of  present  conditions,  for  it  is 
well  known  that  throughout  the  industry  orders  re- 
ceived since  Jan.  1  of  this  year  are  much  in  excess  of 
the  possible  productive  capacity.  The  industry  can  be 
operated  for  a  long  time  on  unfilled  orders. 


New  England's  Biggest  Hydroelectric  Plant 

WE  GIVE  an  account  in  the  current  issue  of  the 
new  power  station  of  the  Turners  Falls  company, 
which  plant  is  far  and  away  the  biggest  generating  sta- 
tion in  the  Connecticut  Valley.  Owing  to  the  low  head, 
normally  55  feet  (16.76  m.),  and  the  size  of  the  units, 
low-speed  machinery  has  been  adopted.  The  wheels  are 
a  little  out  of  the  ordinary,  being  of  a  single-runner 
type  with  vertical  shafts  bearing  the  usual  umbrella- 
type  generator  adopted  for  such  construction.  The  gen- 
erating units,  despite  their  low  speed,  were  of  moderate 
cost,  figuring  only  $6.31  per  kilowatt  on  full  rat- 
ing, while  the  total  development  cost  only  $65  per  horse- 
power, an  unusually  low  figure  for  this  part  of  the  coun- 
try. There  are  some  interesting  details  in  the  way  of 
safety  devices,  in  particular  temperature  alarms  for  the 
transformers,  for  the  water  supply  to  the  governor  sys- 
tem, and  the  oil  supply  for  the  bearings.  The  hydroelec- 
tric development  was  decided  on  after  a  thorough 
examination  of  the  possibilities  of  the  situation,  ending 
in  the  present  scheme  of  enlarging  and  extending  the 
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earlier  canal  from  the  <>M  site,  utilising  the  water  ;it  one 
poll  ble  :iinl  thereby  avoiding  a  second 

The  result  sppeart  to  have  been 
irticularlj  well  planned  ami  efRcienl  planl  winch  can 
not  fail  t"  be  of  rvice  to  the  manufacturing  In 

tin-  territon  served. 


Protective   Relays  for  High-Tension   Lines 

AT  the  recent  American  institute  of  Electrical  En 
neers  meeting  in  Chicago,  two  papers  were  pre- 
sented "ii  tin-  use  .if  protective  relays,  by  Philip  Torchio 
and  R.  I-'.  Schuchardl  respectively.  These  papers  Illus- 
trate the  widespread  use  of  relays  on  large  urban  trans- 
mission and  distribution  systems,  for  the  rapid  auto- 
matic disconnection  of  defective  elements. 

In  the  early  days  of  low-tension  city  networks  of 
three  wire  direct-current  mains  leaden  fuses  used  to  be 
inserted  at  the  st  reef  -junct  ion  terminals  of  each  block; 
so  that  if  a  had  ground  occurred  in  that  set  of  mains, 
the  main  fuse  or  fuses  would  melt  and  automatically 
disconnect  the  faulty  element  from  the  network.  Later 
on.  however,  it  was  found  that  these  fuses  were  apt  to 
melt  on  small  provocation,  to  the  detriment  of  continu- 
ity in  the  service;  so  that  the  junction-box  fuses  were 
discarded  in  favor  of  solid  non-fusible  couplings.  This 
plan  ordinarily  worked  well.  If  a  short-circuit  occurred 
in  the  mains,  the  rush  of  current  into  the  short  from 
the  system  was  frequently  sufficient  to  deflagrate  the 
main  at  and  close  to  the  fault;  so  that  the  short  would 
automatically  dissipate  itself.  Occasionally,  however,  a 
short  of  somewhat  higher  resistance  would  form,  and 
this  would  be  capable  of  lowering  the  voltage  of  the  sys- 
tem for  some  little  time,  while  the  entire  generating 
plant  was  straining  to  burn  off  the  defect.  A  storage 
battery  floating  on  the  system  was  often  helpful  in 
bringing  the  disconnection  about. 

The  advent  of  higher-tension  alternating-current 
systems,  however,  rendered  necessary  some  new  auto- 
matic cut-off  for  disconnecting  defective  mains  be- 
cause a  swinging  arc  was  otherwise  capable  of  being 
developed  which,  in  its  turn,  could  set  up  powerful  and 
dangerous  electric  surges  in  the  system.  To  meet  this 
need,  various  types  of  cut-off  relays  have  been  devised, 
and  many  are  in  satisfactory  service.  It  is  very  im- 
portant that  such  relays  may  be  depended  upon  not  to 
come  into  action  prematurely,  and  on  the  other  hand 
that  when  the  occasion  arises  the  relays  shall  surely  op- 
erate. The  case  is  like  that  of  a  gun  in  Texas.  Its 
need  may  be  rare,  but  when  the  need  arises  it  is  apt  to 
be  appallingly  urgent.  Moreover,  in  case  of  a  heavy 
short,  the  relay  should  not  stand  upon  the  order  of  go- 
ing but  should  go  on  short  notice;  whereas  in  the  case 
of  a  mild  short  it  might  properly  deliberate  and  ask  it- 
self whether  it  really  had  constitutional  authority,  so  as 
to  give  the  offending  short  time  and  opportunity  to  re- 
pent. All  these  and  other  requirements  have  already 
been  met  in  fairly  satisfactory  degree ;  but  for  their  ab- 
solute fulfillment  to  the  complete  satisfaction  of  the  sta- 
tion manager's  specifications  each  relay  would  have  to 
be  replaced  by  an  angelette  from  heaven. 


Sulphur  in  Coal 

AS  the  price  of  coal  rises  more  and  more  cue  ha  to 
he  exercised  in  the  Investigation  of  it  real  value 
fuel.     The  effeel  oi  one  common  Impurity,  sulphur, 

on     the     thermal     value    of     the    coal     should     he     noted. 

En  general  terms  sulphur  mo  I  commonlj  appear  In  coaJ 
in  the  form  of  iron  pyrites.  Not  uncommonly  there  may 
he  also  sulphur  in  combination  with  carbon  and  hydro 
•■■•ii  ami  more  rarely  small  quantities  of  \rct-  sulphur. 

In  the  case  of  weathered  coal  that  has  lain  Ion- 
posed  to  air  there  is  apt  to  he  formation  from  the  sul- 
phur content  by  oxidation  of  sulphate-,  usually  of  iron  or 
calcium.  Sulphur  itself  and  its  organic  compound 
pj  rites  have  a  certain  heating  value  in  their  comhu-t  ion 
to  sulphur  dioxide.  The  sulphates,  on  the  other  hand, 
have  no  value  as  fuel  and  rather  tend  to  absorb  heat 
than  to  give  it  out.  Freshly  mined  coal  containing  sul- 
phur is  therefore  on  the  whole  much  more  desirable 
than  a  sulphur-containing  coal  which  has  been 
weathered.  Aside  from  their  fuel  values,  pyrites  un- 
fortunately, burning  to  iron  oxide,  tend  to  produce 
clinkers,  which  may  give  considerable  trouble.  The 
moral  plainly  is  that  sulphur  is  an  undesirable  citizen 
in  its  general  effects,  as  has  long  been  known.  The  facts 
also  seem  to  us  to  point  very  plainly  to  the  desirability 
of  utilizing  sulphur-containing  coal  on  the  spot  and  when 
freshly  mined.  If  it  could  be  burned  at  the  mine's 
mouth  and  the  power  transmitted  it  would  not  get  a 
chance  to  lose  value  by  weathering.  In  the  systematic 
working  of  a  large  plant  at  the  mine  there  is  an  admir- 
able chance  for  handling  a  cheap  and  comparatively  un- 
desirable fuel  more  efficiently  than  if  that  fuel  were 
shipped  and  distributed,  for  the  shipping  expense  is 
high  per  calorie,  and  when  used  on  a  large  scale  better 
conditions  of  combustion  are  usually  available.  This 
is  now  becoming  more  generally  recognized. 


Micarta-Core  Glass-Disk  Insulators 

THE  problem  of  the  high-tension  power-transmis- 
sion line  is  closely  connected  with  that  of  the  high- 
tension  insulator.  Terminal  apparatus  capable  of  with- 
standing increased  working  voltage  was  forthcoming 
long  before  line  insulators  could  be  found  to  protect  the 
line  conductors.  During  recent  years  the  porcelain  sus- 
pension insulator,  or  string  of  insulators,  has  been  suc- 
cessfully developed;  but  it  is  questionable  whether  the> 
string  of  insulators  can  long  retain  supremacy  in  this 
field.  What  is  wanted  is  a  single  insulator  of  greater 
capability  and  less  cost  than  the  present  string  of  insu- 
lators. 

An  interesting  type  of  high-tension  single  insulator 
is  described  in  this  issue  by  Lincoln  Nissley.  It  con- 
sists of  a  long  micarta  tube  the  inside  of  which  is  filled 
with  insulating  compound,  on  the  outside  of  which 
disk  glass  insulators  are  strung  like  large  beads.  End 
castings  are  fastened  to  the  tube  and  hold  the  system 
together.  The  tube  thus  takes  the  entire  mechanical 
stress  and  also  the  principal  share  of  the  electrical 
stress,  but  the  superficial  electric  stress  is  carried  by 
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the  glass  bead  surface,  which  is  appropriately  length- 
ened out.  It  is  claimed  that  an  eleven-disk  insulator, 
only  about  one  meter  long,  can  stand  300  kv.  for  one 
minute.  The  surface  distance  between  the  end  castings, 
as  measured  over  the  glass,  is  given  as  2.2  meters,  or 
more  than  twice  the  total  length. 

If  an  insulator  of  this  kind,  which  substitutes  micarta 
and  glass  for  porcelain,  can  be  made  to  stand  the  tests 
of  time  and  experience,  it  should  be  a  great  boon. 
Strictly  speaking,  we  should  try  to  use  glass  for  our 
windows  and  outdoor  insulators,  retaining  porcelain  for 
teacups  and  tableware.  It  is  a  pity  to  use  our  dishes 
on  tower  suspensions  of  high-tension  lines. 


Preparedness  for  the  Central  Station 

A  PARTICULAR  responsibility  lies  on  the  central 
station,  as  upon  other  public  utilities,  in  war  time. 
It  is  a  fundamental  duty  not  only  for  itself  but  for  the 
community  that  the  orderly  course  of  its  supply  shall 
not  be  interrupted,  particularly  since  so  large  an 
amount  of  power  for  manufacturing  purposes  is  now 
supplied  from  central  stations.  To  this  end  it  is  neces- 
sary that  every  central  station,  especially  those  in  im- 
portant centers,  should  take  every  possible  precaution 
to  avoid  the  only  too  evident  dangers  of  attack  from 
within  or  without.  The  necessary  precautions  may  be 
divided  into  three  classes :  First,  the  protection  of  gen- 
erating stations  and  substations;  second,  the  protection 
and  conservation  of  fuel  supply,  and,  third,  the  proper 
guarding  of  the  distribution  system. 

Many  organizations  are  now  doing  very  thorough  pre- 
paredness work  along  these  lines.  The  first  necessary 
step  is  to  suppress  disloyalty  with  a  heavy  hand.  A 
carefully  arranged  system  of  identification  passes  will 
also  be  necessary  in  any  large  company  to  prevent  the 
access  of  supposed  employees  to  a  plant.  Beyond  these 
personal  matters  most  stations  will  find  it  desirable,  as 
many  have  already,  to  organize  careful  protection  for 
the  stations  and  substations.  This  means  operating  be- 
hind locked  or  guarded  gates  and,  if  necessary,  the  free 
use  of  barbed  wire  and  other  protection  to  prevent 
access  to  the  grounds. 

The  concrete  dangers  to  which  a  plant  is  exposed  are 
the  planting  of  bombs  to  wreck  apparatus,  switchboard 
or  cable  tunnels.  There  is  also  more  or  less  risk  of  ex- 
plosives being  worked  into  the  fuel.  To  prevent  this 
protection  of  the  whole  grounds  is  necessary  by  day  and 
by  night,  reinforced  by  general  flood-lighting  of  the 
fences  and  entrances.     With  this  goes  actual  thorough 


guarding,  not  always  an  easy  job.  It  can,  however,  be 
often  facilitated  by  stationing  guards  in  one  or  more 
watch  towers  so  arranged  as  fully  to  command  the  prem- 
ises. In  the  case  of  plants  on  tidewater  this  vigilance 
ought  to  be  extended  to  the  coal-handling  apparatus 
and  the  condenser  tunnels. 

Outside  the  plant  itself  a  material  danger  exists  in 
the  interruption  of  vulnerable  and  important  parts  of 
the  distributing  system.  Such  spots  should  be  rigor- 
ously guarded,  a  duty  which  would  usually  be  up  to  the 
local  police  or  to  the  troops.  There  is  a  further  danger 
which  may  come  from  organized  attempts  to  put  out  of 
action  the  electric  lighting  system  simultaneously  with 
other  hostile  activities  directed  against  the  water  sup- 
ply and  important  buildings.  Outside  the  plant  such 
movements  may  be  checked  by  suitably  guarding  the 
city,  and  to  avert  danger  at  power  houses  all  entrances 
except  those  absolutely  necessary  should  be  permanently 
closed  and  barricaded.  The  others  should  be  put  in  con- 
dition to  be  easily  defended.  A  word  here  about  arm- 
ing guards  may  be  in  place.  Pistols  are  practically 
useless  unless  in  the  hands  of  particularly  skilled  men,. 
while  rifles  are  likely  to  be  of  more  danger  to  the  neigh- 
borhood than  to  the  marauder.  The  policy  adopted  by 
the  military  guards  in  various  places  of  using  repeating 
shotguns  and  buckshot  is  highly  to  be  recommended. 
Some  of  the  precautions  here  enumerated  may  seem  ex- 
treme, but  the  risks  to  be  avoided,  although  possibly  re- 
mote, are  so  serious  in  their  effect  on  the  community 
that  it  is  hard  to  exercise  too  much  vigilance. 


Adding  Conductors  to  Networks 

IT  IS  evident  that  it  becomes  a  matter  of  practical  im- 
portance to  know  what  the  effect  will  be  of  adding 
conductors  to  a  network  when  the  existing  conductors 
become  incapable  of  meeting  the  conditions  of  load.  In 
fact,  some  reasonable  estimate  of  the  beneficial  effects  of 
such  new  conductors  must  be  forthcoming  in  advance, 
before  the  necessary  new  capital  can  be  asked  for.  The 
article  by  M.  C.  Rodi  in  this  number  deals  with  the  com- 
putations by  which  the  effects  of  such  new  conductors 
can  be  arrived  at  in  advance.  It  is  evident  that  the 
complexity  of  these  calculations  may  be  great  even  in 
comparatively  simple  cases.  There  is  evidently  need 
for  some  simple  mechanical  model  for  evaluating  the  de- 
sired solutions  without  the  necessity  of  long  arith- 
metical processes.  Nevertheless,  the  arithmetic  is  in- 
teresting as  a  process,  if  only  as  an  instigator  to  swifter 
operations. 


HOULD     the     central     station     look       The   CominSf    IsSlieS       article  on  the  operation  of  the  Hartford 

.after    its    customers'    appliances,    re-      i iiiuiuiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii       battery     exchange     system,     which     has 


*^pair  them  and  keep  them  in  good  working  order, 
all  for  nothing  ?  In  performing  such  service  does  the 
central  station,  by  keeping  energy-consuming  appliances 
in  use  instead  of  standing  idle  on  a  shelf,  really  gain 
more  than  the  good-will  of  the  customer  ?  It  is  an  in- 
teresting question,  and  a  full  discussion  on  it  will  be 
found  in  our  next  issue.     In  addition  there  will  be  an 


now  been  in  continuous  operation  for  nearly  five 
years.  There  will  also  be  articles  on  lighting  and 
other  subjects,  besides  the  regular  departments  de- 
voted to  central  station  service  and  to  the  plant  engi- 
neer and  operator.  In  the  first  issue  of  May  several 
articles  on  broad  questions  of  public  policy  will  be  pub- 
lished. 
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Largest  Hydroelectric  Plant  in  New  England 

Features  of  the  Montague  City  Station  of  the  Turners  Falls  Power  &   Electric   Company, 

Representing  the  Latest  Development  of  Large  Capacity 

in  the  Connecticut  River  Valley 


THE  new  36,000-kw.  generating  station  of  the 
Turners  Falls  (Mass.)  Power  &  Electric  Company 
at  Montague  City  is  not  only  the  largest  hydro- 
electric station  thus  far  built  in  New  England,  but  one 
of  the  most  interesting  installations  from  an  engineer- 
ing viewpoint  now  in  operation  in  the  Atlantic  seaboard 
states.  The  plant  is  the  operating  center  of  one  of  the 
largest  high-voltage  transmission  systems  in  the  North- 
east. It  represents  an  ultimate  investment  of  about 
$4,000,000,  and  supplies  energy  to  66,000-volt  lines  ex- 
tending from  the  Greenfield  district  to  the  city  of 
Springfield,  Mass.,  and  meets  the  needs  of  industrial, 
municipal,  central  station  and  electric  railway  service 
through  low-tension  distribution  networks  in  the  middle 
Connecticut  Valley. 

Although  only  four  of  the  six  units  for  which  the 
station  is  designed  are  installed  at  present,  the  plant 
has  enabled  various  smaller  and  less  efficient  steam  and 
water-power  stations  on  the  system  to  be  shut  down  and 
held  in  reserve.  At  Leverett,  Mass.,  the  high-tension 
lines  of  the  system  are  arranged  for  interchange  of 
energy  with  the  66,000-volt  lines  of  the  New  England 
Power  Company,  and  through  substations  connections 
are  also  provided  with  the  Northern  Connecticut  Light 
&  Power  Company  south  of  Agawam  and  with  the 
United  Electric  Light  Company  at  Springfield.  Affili- 
ated interests  operate  the  local  central  station  systems 
at  Greenfield,  Amherst,  Easthampton  and  smaller  towns. 
The  electrical  service  of  the  city  of  Chicopee  is  also 
furnished  in  large  part  by  this  system. 

Water-power  development  in  the  Turners  Falls  dis- 
trict dates  back  over  a  century.  In  1792  the  prede- 
cessors of  the  present  company  built  a  dam  about  3 
miles  (4.8  km.)  above  Montague  City  and  excavated  a 
canal  for  navigation  purposes.  After  the  Civil  War  a 
new  dam  and  canal  were  built  and  water  power  was 
leased  to  mills  erected  between  the  canal  and  the  river. 
Twelve  years  ago  the  canal  was  extended  for  hydrolec- 
tric  development  in  a  station  which  now  has  a  rated 
capacity  of  5050  kw.  in  seven  units,  the  available  head 


being  39  ft.  (12  m.).  This  station  is  now  held  in  re- 
serve most  of  the  time,  although  it  is  connected  with 
the  new  plant  at  Montague  City  by  two  13,200-volt, 
three-phase  tie  lines. 

With  the  growth  of  the  load  in  the  territory  occu- 
pied by  the  Turners  Falls  company  and  allied  interests, 
the  development  of  additional  power  became  a  necessity. 
Besides  the  Turners  Falls  station  a  steam  turbine  plant 
of  3250  kw.  rating  at  Mount  Tom  Junction  and  a  2750- 
kw.  steam  plant  in  Greenfield  were  in  service,  with  a 
2680-kw.  hydroelectric  plant  on  the  Deerfield  River  at 
Gardners  Falls.  After  a  thorough  investigation  it  was 
decided  that  the  future  prospects  of  the  middle  Con- 
necticut Valley  warranted  a  comprehensive  power  devel- 
opment at  Montague  City,  just  outside  Turners  Falls. 
Three  years'  study  led  to  the  conclusion  that  the  most 
economical  plan  was  to  enlarge  and  extend  the  former 
canal,  handling  all  the  water  possible  at  one  new  plant 
instead  of  building  a  second  dam  across  the  river  which 
would  be  a  low-head  dam  and  subject  to  the  disturbance 
of  back-water. 

In  1912  it  was  decided  to  reinforce  the  old  timber- 
crib  dam  (which  was  built  in  1866  and  divided  in  halves 
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1 — COURSE   OF   CANAL   AND    POSITION    OF   POND    ABOVE 
TURNERS    FALLS    STATION 


by  an  island)  with  350  ft.  (106.7  m.)  of  concrete  dam, 
filling  in  the  space  between  this  and  the  old  dam  with 
stone.  During  the  following  year  the  remainder  of  the 
dam  on  the  Turners  Falls  side  of  the  island  was 
built.  Six  sluicegates  of  the  submerged  type  and  op- 
erated from  a  tunnel  inside  the  dam  were  built  at  the 
same  time,  with  a  new  abutment  and  new  canal  head- 
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gates.  These  gates,  nine  in  number,  are  operated  by  an 
induction  motor  through  geared  hoists,  with  a  small 
waterwheel  in  the  abutment  as  a  reserve  in  case  of  inter- 
ruption of  the  power  supply.  In  1915  the  remainder 
of  the  dam,  with  six  additional  sluicegates,  was  built. 
The  completed  dam  with  flashboards  creates  a  pond 
about  20  miles  (32  km.)   long  above  the  spillway. 

Sluices  were  built  in  the  headgates  to  enable  log  drives 
to  be  taken  through  the  headgates  into  the  canal  instead 
of  carrying  the  logs  through  the  dam  into  the  river. 
There  is  an  ample  supply  of  water  in  the  tailrace,  and 
less  water  is  required  for  sluicing  there  than  above.  To 
have  continued  sending  the  logs  through  the  rapids 
would  have  reduced  the  generating  capacity  by  about 
1000  hp.,  and  the  labor  requirements  of  the  lumber 
interests  would  have  been  much  greater.  A  concrete 
log  sluice  has  been  built  at  the  lower  end  of  the  new 
power  house,  and  only  enough  water  to  minimize  fric- 
tion need  be  used  in  handling  a  log 
drive.  The  station  design  provides 
for  the  installation  of  a  mechanical 
log  haul  of  about  70-hp.  rating  just 
above  the  sluicegate  mentioned. 

From  the  headgates  through  the 
town  of  Turners  Falls  the  canal  runs 
through  rock,  but  beyond  this  town 
the  canal  broadens  out  into  a  rock- 
lined  earth  cut.  At  the  lower  end  the 
canal  widens  still  further  into  a  fore- 
bay  pond  about  600  ft.  (183  m.)  wide 
on  the  average  and  3000  ft.  (915  m.) 
long.  For  the  last  one-fifth  of  a  mile 
(0.32  km.)  to  the  generating  station 
the  canal  narrows  down  to  150  ft. 
(45.7  m.)  wide  by  25  ft.  (7.6  m.)  deep. 
A  5-ft.  (1.5  m.)  drainage  conduit  ex- 
tends from  the  head  of  the  pond  to  the  river.  Because 
of  the  size  of  the  pond  sudden  increases  in  load  can  be 
handled  without  drawing  down  the  head  to  a  trouble- 
some degree  before  the  headgates  can  be  opened. 

On  the  river  side  of  the  canal  just  above  the  power 
house  is  a  wasteway,  with  a  concrete  spillway  and  ten 
12-ft.  by  10-ft.  (3.7-m.  by  3-m.)  wooden  gates  mounted 
between  piers.  The  gates  are  operated  by  hoists 
mounted  on  a  concrete  platform  extending  across  the 
piers,  the  hoists  being  gear-driven  through  a  common 
shaft  by  a  50-hp.  motor  controlled  from  the  generating 
station  switchboard.  The  wasteway  has  sufficient  ca- 
pacity to  handle  the  full  canal  flow.  In  addition  it  can 
be  used  for  the  removal  of  ice  from  the  canal,  in  unwa- 
tering  the  latter,  and  in  case  of  a  sudden  dropping  of 
the  load  can  be  used  as  a  spillway.  The  discharge  of 
the  wasteway  follows  a  gentle  slope  to  the  river,  a  part 
of  the  incline  containing  a  rocky  bed  which  breaks  up 
the  rush  of  water. 

Special  Arrangements  for  Cleaning  Headgate 
Racks 

The  power  house  is  235  ft.  (71.7  m.)  long  and  85  ft. 
(24.9  m.)  wide,  the  long  axis  being  parallel  to  the  river 
and  making  an  angle  of  20  deg.  with  the  center  line  of 
the  canal.  The  head  wall  of  the  station  contains  racks 
and  headgates,  the  latter  being  raised  by  an  electric 
gantry  crane  running  on  the  head  wall.  The  crane, 
which  was  built  by  the  Exeter  Machine  Works,  Pitts- 
ton,  Pa.,  is  equipped  with  a  mechanical  trash  collector 
by  which  the  racks  can  be  cleared,  the  trash  then  being 


dumped  into  a  special  sluice  behind  the  racks  and  dis- 
charged into  the  river  by  flushing  parallel  to  the  canal 
and  thence  into  a  canal  drain  at  the  lower  end  of  the 
power  house. 

Behind  the  racks  are  concrete  piers  separating  the 
intake  into  three  penstock  chambers  per  generating  unit. 
The  headgates  were  designed  by  E.  L.  Broome,  New 
York,  and  are  specially  planned  to  secure  tightness,  sim- 
plicity and  ease  of  operation.  They  are  made  of  steel 
and  operate  on  a  chain  of  rollers  which  enables  them 
to  close  by  force  of  gravity.  Strictly  speaking,  there 
are  no  penstocks  in  the  plant,  there  being  instead  merely 
passages  in  the  concrete  foundation  of  the  building  lead- 
ing to  the  various  wheels.  These  passages  curve  down- 
ward from  the  headgates  to  the  scroll  cases  of  the 
wheels,  the  latter  being  set  18  ft.  (5.5  m.)  above  low 
water.  At  the  scroll  cases  the  three  passages  from  each 
group  of  three  gates  merge  into  one.    Water  enters  each 


FIG.   2 — C  ROSS-SEC  TION 
THROUGH     STATION      SHOW- 
ING     HEADGATE-OPERATING      AP- 
PARATUS    AND     RELATIVE     POSI- 
TION   OF    STATION    APPARATUS 

wheel  through  twenty  openings  around  the  circumfer- 
ence, each  opening  having  a  wicket  gate  controlled  bv 
the  governing  mechanism.  The  head  on  the  wheels  is 
normally  55  ft.  (16.8  m.).  The  penstocks,  scroll  cases 
and  draft  tubes  are  faced  with  smooth  concrete  12  in. 
(0.3  m.)  thick  of  a  slightly  different  mixture  from  that 
used  for  the  station  foundations.  Foundations  are  now 
completed  for  all  six  units. 

The  wheels  are  of  the  vertical,  single-runner  type, 
rated  at  9700  hp.  each.  They  were  built  by  the  I.  p' 
Morris  Company  of  Philadelphia,  which  also  furnished 
the  governors.  Kingsbury  thrust  bearings  are  provided 
for  these  units.  Each  wheel  drives  a  7500-kva.  General 
Electric  6600-volt,  three-phase,  revolving-field  alterna- 
tor at  a  normal  speed  of  97.3  r.p.m.,  the  system  fre- 
quency being  60  cycles.  On  top  of  the  main  shaft  of 
each  unit  is  mounted  a  95-kw.  exciter,  designed  for 
250-volt  service  to  save  copper.  The  governors  are  con- 
nected with  the  shafts  by  flexible  gear  drive,  which  is 
said  to  eliminate  the  troubles  sometimes  arising  from 
belting.  A  spare  motor-driven  exciter  rated  at  100  lew. 
is  installed  in  a  fireproof  compartment  off  the  operating 


7  V. 


E LECTRICAL     WORLD 


Vol.  69,  No.  i<> 


room  for  emergency  lervice.  Bach  generating  unit 
■  lignum-vitae  runic  bearing  lubricated  bj  water 
received  from  the  scroll  rase  through  a  Terrj  cloth 
filter.  The  total  area  of  the  water  passages  leading 
from  each    el  oi  o  each  unil  Is  about   L6  ft.  by 

27  ft.  i  i.".  m.  bj  8.2  m.i.  Single-runner  vertical  u 
were  selected  because  thej  offer  do  obstruction  to  the 
flow  ol  water  oul  of  the  wheel  and  because  they  are  re 
liable  and  Bimple.  The  tailwater  is  discharged  into  the 
river  22  ft.  (6.7  m.)  below  the  surface.  The  ultimate 
rated  capacity  of  the  plant  (86,000  kw.)  is  based  on  a 
river  How  of  10,000  second-feet. 

Arrangements  for  Lubricating  and  Governing 

Since  operation  began  the  company  has  installed  a 
water-cooling  coil  in  each  thrust  bearing,  consisting  of 
]  l")  ft.  (44.2  m.)  of  l's-in.  (2.8-cm.)  copper  tubing  per 
unit  Fifteen  gallons  (57.1)  of  oil  per  minute  is  re- 
quired to  carry  off  the  heat  developed  in  each  thrust 
bearing.  The  water  for  the  auxiliary  cooling  service 
can  be  taken  either  from  the  canal  or  from  the  munici- 
pal supply.  In  the  center  of  the  station  over  the  tail- 
rare  is  a  pump  pit  containing  motor-driven  oil  and  water 
pumps  for  lubricating  and  governor-operating  service. 
The  governor  pumps  are  I.  P.  Morris  horizontal  cen- 
trifugal units  rated  at  325  gal.  (1234  1.)  per  minute 
each  against  a  525-ft.  (160-m.)  head,  and  are  directly 
driven  by  100-hp.  induction  motors  which  are  auto- 
matically started  and  stopped  from  alternating-current 
motor  control  panels,  all  furnished  by  the  General  Elec- 
tric Company.  Two  sump  tanks  are  installed  in  the 
pump  pit  and  are  cross-connected  by  a  suction  main 
from  which  the  pump  suctions  are  taken.  The  pumps 
discharge  into  a  pressure  main,  to  which  is  connected 
a  pair  of  accumulator  tanks  mounted  on  the  operating- 
room  floor,  the  governor-operating  cylinders  being  fed 


•he   lop  of  the   lower  section   of  «a<h   accumulator  tank. 

ill'  Mm  bed  by  a  compressor  driven  by  a  5  up. 

General  Electric  motor,  a  0.6  m.  .  1.27  cm.) supply  pipe 
beinj  inn  t"  cadi  accumulator  tank.  A  hand  operated 
pump  is  installed  on  the  operating  room  floor  to  enable 

the  gates  to  he  closed  if  the  water  :  iipplv  is  interrupted. 
Five  sets  of  wooden  Mock  hrakes  actuated  by  eompie  ed 
air  are  provided  <»n  each  generator  as  they  may  he  forced 

against  the  rotor-rim  flange  when  it  is  desired  to  bring 
a  machine  to  a  standstill  promptly,  Waterwheels  • 
furnished  with  a  rating  of  9700  hp.  in  order  to  insure 
i he  driving  of  the  generators  at  full  load  even  under 
back-water  conditions.  The  stream  flow  past  the  plant 
ctremely  variable,  ranging  from  about  1800  second- 
(  50.4  cu.  m.  per  sec.)  minimum  to  100,000  second- 
feet  (2800  cu.  m.  per  sec.)  maximum  during  a  year.  At 
times  the  head  is  cut  down  from  5  ft.  to  15  ft.  (1.5  m.  to 
4.6  m.)  below  normal.  As  shown  by  tests  these  genera- 
tors will  readily  deliver  7000  kw.  each  at  80  per  cent 
power  factor.  According  to  a  statement  made  by  Presi- 
dent Philip  Cabot  of  the  Turners  Falls  company  before 
the  Massachusetts  Gas  &  Electric  Light  Commission,  the 
unit  cost  of  the  total  development  figures  $65  per  horse- 
power. The  plant,  therefore,  is  one  of  the  lowest  cost 
developments  recently  constructed. 

The  guide  and  thrust  bearings  of  the  generating  units 
are  lubricated  with  ordinary  machine  oil  supplied  by 
gravity  from  a  tank  and  filter  located  on  a  gallery  at 
the  west  side  of  the  operating  room,  about  65  bbl.  of 
oil  being  maintained  in  the  system.  The  tank  is  auto- 
matically filled  by  two  vertical  Buffalo  oil  pumps,  each 
directly  driven  by  a  5-hp.  Western  Electric  induction 
motor.  Oil  discharged  from  the  bearings  is  piped  into 
a  receiving  tank  under  the  operating-room  floor,  whence 
it  is  pumped  to  the  filter  and  supply  tank  previously 
mentioned.    The  oil-pump  motors  are  controlled  by  Cut- 


FIGS.   3  AND  4 GENERATOR  ROOM   AND   SOME  OF  THE  CONTROL  APPARATUS  USED   WITH   EACH   UNIT.      ADJOINING  THE  GENERATOR 

ROOM  ARE  THE  TRANSFORMER  COMPARTMENTS;   ABOVE  THESE,  OVERLOOKING  THE  GENERATORS,  IS  THE  SWITCH  ROOM 


from  the  pressure  main  and  discharging  into  a  receiv- 
ing main  leading  back  to  the  sump  tanks. 

Each  accumulator  tank  is  divided  into  two  sections 
by  a  diaphragm,  the  upper  section  being  open  to  the 
air  and  connected  with  the  discharge  main  by  a  relief 
pipe.  Once  a  week  compressed  air  is  forced  into  the 
governor-operating  system  to  provide  an  air  cushion  at 


ler-Hammer   control    switches   governed   by   tank   float 
connections. 

At  each  generating  unit  on  the  operating-room  floor 
are  located  the  governor,  with  tachometer  and  gate- 
position  indicator;  the  air  brake  valve  for  controlling 
the  rotor  brakes;  an  engine  telegraph  stand  connected 
with  the  switchboard   gallery;    a   Peterson   oil   meter; 
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one  Schaeffer  &  Budenberg  and  three  Peterson  ther- 
mometers reading  to  60  deg.  C.  and  connected  with  the 
oil  piping;  valves  controlling  the  supply  of  oil  and  water 
to  the  generator  bearings  and  governor;  a  Schaeffer  & 
Budenberg  recording  thermometer  on  the  thrust-bear- 
ing oil-discharge  piping,  and  a  field  switch  panel. 
The  exciters  are  of  the  shunt-wound,  interpole  type, 


going  lines  can  be  connected  to  the  through  66,000-volt 
or  high-tension  transfer  bus  within  the  station  and  thus 
fed  from  any  other  bank  of  high-tension  transformers. 
All  of  the  transformers  are  of  the  water-cooled  type  and 
were  supplied  by  the  General  Electric  Company.  Cir- 
culating water  is  furnished  from  the  canal  through  a 
twin  strainer,  an  auxiliary  town-water  connection  also 
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FIGS.    5   AND    6— OIL-SWITCH    MOUNTING   AND   ROOF   TERMINAL   FOR   TRANSMISSION    LINE 


and  a  Tirrill  regulator  is  provided  on  the  benchboard 
for  each  generator,  there  being  no  rheostat  in  the  alter- 
nator field.  Any  machine  may  be  either  self  or  sepa- 
rately excited  by  operating  a  switch  on  the  floor  panel 
near  each  unit,  provision  being  made  for  transfer  by 
either  manual  means  or  remote  control  from  the  switch- 
board gallery.  Along  the  wall  of  the  operating  room 
behind  each  unit  are  dampers  arranged  for  circu- 
lation of  either  indoor  or  outdoor  air  through  the  rotor 
air  ducts,  these  dampers  being  manually  adjustable 
through  a  wide  range.  Sixty-six-hundred-volt  gener- 
ators were  selected  on  account  of  their  superior  effi- 
ciency, due  to  thinner  insulation,  compared  with  13,200- 
volt  generators,  and  also  because  of  the  decreased  corona 
loss  at  the  lower  voltage. 

Provisions  for  Isolating  Transformer  Fires 

The  transformers  are  located  in  fireproof  bays  on  the 
east  side  of  the  operating  room,  provision  having  been 
made  for  an  ultimate  installation  of  four  66,000-volt 
banks  for  the  outgoing  long-distance  lines  and  two 
13,200-volt  banks  for  local  transmission.  At  present 
two  10,500-kva.  and  one  15,000-kva.  bank  of  6600/66,- 
000-volt  transformers  and  one  4500-kw.  bank  of 
6600/13, 200-volt  transformers  are  in  use.  The  switch- 
board gallery  is  15  ft.  (4.5  m.)  above  the  operating-room 
floor  and  over  the  13,200-volt  transformers.  At  the 
rear  are  concrete  structures  for  the  6600-volt  and  13,- 
200-volt  buses,  the  66,000-volt  bus  being  carried  across 
the  station  from  end  to  end  in  the  upper  part  of  the 
building.  Switches  connected  with  this  bus  are  divided 
into  two  groups,  each  group  being  mounted  in  a  high- 
tension  room  above  the  66,000-volt  transformers.  Two 
sets  of  6600-volt  buses  are  provided,  with  two  sets  of 
13,200-volt  buses.  Any  generator  or  transformer  group 
can  be  connected  to  either  6600-volt  bus  and  any  13,200- 
volt  line  can  be  thrown  upon  either  13,200-volt  bus. 
Normally  each  of  the  four  66,000-volt  lines  leaving  the 
station  is  connected  with  the  secondaries  of  one  particu- 
lar transformer  bank,  but  through  the  manipulation  of 
the  necessary  oil  switches  and  disconnectors  the  out- 
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being  available.  The  transformers  are  mounted  on 
wheels  bearing  upon  rails  extending  into  the  several 
bays  so  that  any  unit  can  easily  be  removed  by  crane. 
A  60-ton  (54.4-metric  ton)  Whiting  electric  crane  serves 
the  operating  room.  The  main  and  auxiliary  hoist 
motors  as  well  as  the  lateral-motion  and  longitudinal- 
travel  motors  are  General  Electric  three-phase,  550-volt 
induction  units. 

Rolling  fire  doors  held  open  by  fusible  links  are  pro- 
vided for  each  transformer  bay.  Under  the  transform- 
ers are  reinforced-concrete  pits  18  in.  (0.45  m.)  deep, 
which  are  connected  with  the  river  through  traps  for 
emergency  oil  discharge.  A  valve  handle  controlling  this 
discharge  is  extended  through  the  bay  wall  into  the 
operating  room  to  enable  the  oil  to  be  discharged  even 
when  the  fire  doors  are  closed.  A  small  filtration  plant 
for  transformer,  switch  and  lightning-arrester  oil  is 
installed  in  the  station  and  equipped  with  a  5-kw.  Gen- 
eral Electric  drying  oven,  a  12-in.  (0.3-m.)  filter  press 
and  storage  tanks.  A  7.5-hp.  motor-driven  pump  is 
used  in  connection  with  the  filter. 

The  benchboard  is  an  eleven-section  General  Electric 
remote-control  installation,  there  being  four  generator 
panels  with  two  blanks,  two  66,000-volt  line  panels,  one 
station  panel  and  two  13,200-volt  panels.  Each  gen- 
erator is  equipped  with  a  power-factor  indicator.  At 
the  rear  of  the  switchboard,  carrying  the  usual  edge- 
wise-type indicating  instruments,  are  mounted  curve- 
drawing  kilowatt  meters  on  all  outgoing  lines,  a  curve- 
drawing  6600-volt  busbar  voltmeter  and  a  watt-hour 
meter  for  each  generator  and  each  outgoing  line.  Test- 
ing contacts  are  provided  for  current  and  potential 
readings,  double-plug  screws  being  provided  for  keep- 
ing the  current  transformer  secondaries  closed  while 
taking  readings.  At  one  side  of  the  benchboard  is  in- 
stalled a  dummy  bus  and  transmission  system,  with 
miniature  incandescent  lamps  indicating  the  open  or 
closed  position  of  all  high-tension  switches.  The  lamps 
are  controlled  by  buttons  at  the  operating  desk.  The 
latter  is  provided  with  four  private  and  three  public 
telephone  lines  and  with  facilities  for  log-sheet  work. 
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in  i  ront  I*  hboard  la  s  plat  form  of  2.6  In.    I 

m.)  haul  maple,  no  naila  being  used  [n  its  conatruction, 
Immediately  behind  the  switchboard  ia  the  bui  atruc 
devoted  to  6600  voll  service,  and  behind  this  is  the 
100  roll  bus  structure.    The  oil  switches  are  mounted 
above  and  ;it  the  rear  oi  their  respective  bua  structui 
rhe  currenl   and  potential  tranaformera   for  the  two 
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lower-voltage  circuits  are  located  inside  the  bus  struc- 
ture. On  the  66.000-volt  circuits  bushing-type  current 
transformers  are  used,  being  installed  in  the  switch  ter- 
minals. The  6600-volt  and  13,200-volt  wiring  is  carried 
in  fiber  duct,  control  wiring  being  run  in  iron  conduit. 
The  leads  from  the  generators  are  run  downward  into 
the  floor  of  the  operating  room  and  thence  to  the  6600- 
volt  switch  and  bus  connections,  the  transformers  being 
fed  from  the  latter  through  switches.  The  13,200-volt 
circuits  from  the  transformer  secondaries  are  carried 
from  the  controlling  oil  switches  out  of  the  building  by 
conduit  and  open  lines,  as  recently  described  in  the 
Electrical  World. 

Switch  Mountings  and  Alarm  System 

The  66,000-volt  oil  switches  are  of  the  General  Elec- 
tric K21  type  and  are  installed  with  tanks  raised  above 
the  floor  sufficiently  to  allow  removal  of  tanks  by  wind- 
lasses. The  latter  are  permanently  attached  to  the 
switch-supporting  frames.  Disconnecting  switches  are 
mounted  immediately  above  the  oil  switches.  The  high- 
tension  oil  switches,  which  are  solenoid-operated,  are 
piped  so  that  the  tanks  can  be  emptied  into  a  receiving 
tank  in  the  lower  part  of  the  building  for  filtration, 
provision  being  made  for  pumping  this  oil  back  into  the 
switch  cans  again  after  filtration.  General  Electric  No. 
12  or  No.  14  switch  oil  is  used  in  the  tanks.  Steel 
structures  support  the  oil  switches  and  disconnect- 
ing switches.  The  66,000-volt  conductors,  which  con- 
sist of  copper  tubing,  are  screened  in  from  the  rest 
of  the  switch  room  as  illustrated.  All  6600-volt  poten- 
tial transformers  are  air-cooled,  the  13,200-volt  equip- 
ments being  oil-cooled.  Fuses  for  the  latter  are  sup- 
ported in  separate  fireproof  compartments.  The  bat- 
tery furnishing  direct  current  for  solenoid  operation 
consists  of  sixty  cells,  which  are  charged  by  a  3.5-kw. 
motor-generator  set  placed  in  the  station  auxiliary  bay. 

The  lightning  arresters  are  of  the  electrolytic  type 
and  are  mounted  in  fireproof  compartments  on  the  roof. 
The  various  outgoing  lines  are  dead-ended  on  strain 
insulators  carried  on  steel  towers,  the  leads  from  the 
station    interior   being    carried    upward  through   roof 


buahinga  inclosed  bj   railing!  t"  prevent  the  approach 

Of  persons  within  the  danger  /one.     Taps  from  the  out 

■  ph. i  a  are  carried  to  born  gaps  ai  the  tops  of  the 
supporting  structures  as  shown,  and  thence  lead  are 
taken  through  roof  buahinga  into  arrester  houses.  The 
latter  are  divided  into  iirepro<>r  compartments,  with 
provision  for  oil  drainage  into  the  river  through  traps. 
Wire  glasa  removable  skylights  enable  arrester  cones  to 
be  removed  and  replaced  conveniently  compared  with 

the  usual  task  of  dismantling  arresters  on  the  inside  oi 
;■   low   and  narrow  compart  ment. 

Among  alarm  systems  used  in  the  plant  are  device- 
for  indicating  when  the  temperature  of  transformers 
exceeds  HO  deg.  C,  when  the  transformer  cooling  Water 
is  interrupted,  when  the  governor-system  water  supply 
is  too  high  or  too  low,  when  the  bearing  oil  supply  ia 
too  high  or  too  low,  when  the  thrust  bearings  overheat, 
and  when  the  guide-bearing  lubrication  is  interrupted. 
Alarm  bells  and  annunciators  are  energized  by  a  stor- 
age battery  located  beneath  the  switchboard  gallery,  the 
indicating  apparatus  being  mounted  on  the  gallery.  A 
Bristol  recorder  is  also  placed  near  the  benchboard  to 
show  the  water  level  in  the  forebay,  and  near  by  is  a 
pair  of  tubular  gages  showing  the  height  of  water  on 
each  side  of  the  racks,  any  difference  in  level  between 
the  two  tubes  indicating  an  obstruction. 

Hourly  readings  are  taken  on  the  floor  at  each  gen- 
erating unit  of  the  flow  of  oil  to  the  thrust  bearing,  the 
oil  temperatures  at  the  inlet  and  outlet  of  the  thrust 
bearing,  water  temperature  at  the  outlet  of  the  guide 
bearing,  gate  opening  and  governor  hydraulic  pressure. 
The  temperature  of  the  transformers  in  each  bank  is 
also  taken  hourly.  A  machine  shop  with  motor-driven 
tools  is  located  in  one  of  the  bays  below  the  switch- 
board, and  another  bay  is  provided  for  station  auxiliary 
equipment,  including  the  motor-driven  exciter  above 
mentioned,  300  kw.  in  power  and  15  kw.  in  lighting 
transformers.  The  station  operators  work  in  three 
eight-hour  shifts.  On  each  shift  one  foreman,  one 
switchboard  operator  and  one  floor  operator  are  re- 
quired, with  a  fourth  man  at  the  canal  headgates. 

The  engineering  on  the  Montague  City  development 


FIG.    8 — TRANSFORMER   COMPARTMENTS   PROTECTED   BY   ROLLING 
FIRE    DOORS 

was  the  work  of  the  staff  of  the  Turners  Falls  com- 
pany. F.  L.  Hunt  is  chief  engineer,  H.  M.  Turner  is 
hydraulic  engineer,  H.  A.  Moody  was  resident  engi- 
neer, and  Arthur  T.  Safford  was  consulting  hydraulic 
engineer.  Charles  F.  Mosher  is  superintendent  of  sta- 
tions, and  Haller  David  Seavey  is  superintendent  of  dis- 
tribution of  the  system  of  the  allied  companies. 
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CHARACTERISTICS  OF  GLASS 

MICARTA-CORE  INSULATOR 

Results  Obtained  with  High-Voltage  Insulator  De- 
veloped to   Overcome   Inherent   Faults 
of   Porcelain   Insulators 

BY  LINCOLN  NISSLEY 
During  the  last  two  years  the  engineering  department 
of  H.  M.  Byllesby  &  Company  has  made  an  extensive  in- 
vestigation of  insulator  problems  with  a  view  toward 
producing  a  better  insulator  than  the  present  market 
affords  at  the  same  cost,  and  to  using  materials  which 
do  not  have  the  inherent  defects  that  porcelain  is  known 
to  have.  The  possibility  of  producing  the  insulators  in 
quantities  without  delay  was  also  considered,  since  in- 
sulator manufacturers  at  present  are  unable  fully  to 
meet  demands  and  make  prompt  deliveries. 

In  designing  the  Byllesby  insulator  careful  study  was 
made  of  first  principles  and  their  application,  funda- 
mental laws  of  mechanics  and  materials,  electrostatic 
and  magnetic  laws,  and  economic  principles.  Electrical 
and  mechanical  tests  made  upon  the  insulator  which  was 
finally  developed  indicate  that  the 
principles  were  correctly  applied. 
Thijs  indication  is  strengthened 
by  a  year  of  successful  operation 
and  the  experience  gained  in  the 
assembly  of  more  than  15,000 
units,  not  a  single  one  of  which 
has  failed  to  date. 

The  insulator  consists  of  a 
micarta  core  on  which  are  assem- 
bled glass  disks  separated  by  as- 
bestos washers  and  held  in  place 
by  a  simple  interlocking  washer 
and  cotter  key.  Castings  are  fas- 
tened to  each  end  of  the  core  for 
attaching  it  to  the  support  and 
conductor.  After  the  parts  are  in 
place  the  unit  is  heated  uniformly 
to  a  temperature  of  100  deg.  Fahr. 
and  compound  poured  into  the  core 
through  the  top  casting.  Thus 
only  the  end  castings  and  micar- 
ta core  are  subjected  to  mechani- 
cal stress,  the  disks  being  required  only  to  increase  the 
leakage  surface  and  arc-over  distance.  The  compound 
poured  into  the  core  is  employed  principally  to  prevent 
moisture  entering  the  insulator  shell,  but  also  serves  to 
prevent  puncture  from  power  arcs.  Corresponding 
parts  of  these  insulators,  regardless  of  size,  are  inter- 
changeable. An  additional  advantage  of  the  insulator 
is  its  relatively  light  weight,  which  permits  economy  in 
freightage,  cartage  and  labor  and  reduces  dead-load  on 
the  tower  supports.  Some  of  the  principal  characteris- 
tics of  the  Byllesby  insulator  are  given  in  the  accom- 
panying table  with  the  dimensions  and  weight  of  a  well- 
known  porcelain  suspension  cap  and  pin-type  insulator. 

From  a  number  of  tests  made  on  the  11-disk  insula- 
tors it  has  been  found  that  they  do  not  arc  over  when 
dry  until  310  kv.  has  been  impressed.  When  wet  240 
kv.  is  necessary.  Subjected  to  high-frequency  oscilla- 
tions from  a  machine  capable  of  developing  600  kv.  at 
100,000  cycles,  this  type  of  insulator  successfully  with- 
stood 200  kv.  for  one-half  minute  and  300  kv.  for  one 
minute.  The  voltage  was  gradually  increased  over  a 
period  of  five  minutes  to  550  kv.,  when  the  insulator 
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arced  over.  It  is  interesting  to  note  that  when  these 
insulators  do  flash  over  the  arc  curves  outward;  thus 
the  disks  are  less  liable  to  destruction. 

During  tests  that  have  been  carried  to  the  point  of 
destruction  the  top  casting  and  lower  clamps  were 
melted  and  destroyed  and  two  of  the  end  disks  melted 

CHARACTERISTICS    OF   BYLLESBY    INSULATOR   AND    COM- 
PARISONS   WITH    PORCELAIN    SUSPENSION    CAP 
AND    PIN-TYPE    INSULATOR 
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but  the  micarta  core  and  central  group  of  disks  were 
uninjured.  In  this  condition  the  insulator  withstood 
290  kv.  before  arcing  over.  From  this  experience  it  ap- 
pears that  the  micarta  core  alone  would  answer  all  op- 
erating requirements  during  fair  weather.  To  test  the 
value  of  the  compound  the  insulators  have  been  sub- 
merged in  solutions  of  soda  and  other  lyes  for  twenty- 
four  hours  and  while  still  dripping  have  been  subjected 
to  200  kv.  before  arcing  over. 

The  eleven-disk  insulators  will  be  used  exclusively  on 
the  110,000-volt  line  which  is  being  built  from  Wiscon- 
sin to  Minneapolis  to  serve  the  Twin  Cities.  The  line 
west  of  Stillwater  is  being  equipped  with  them.  Five- 
disk  insulators  of  the  micarta-core  glass-disk  type  are 
also  being  placed  on  a  number  of  60,000-volt  lines  in 
various  parts  of  Minnesota.  The  Montana  Power  Com- 
pany was  one  of  the  first  companies  to  try  out  the  glass 
disk  feature. 


Subaqueous  Sound  Transmitters 
In  submarine  signaling  strong  vibrations  are  set  up 
by  means  of  an  electromagnet  fed  from  an  alternating 
current  supply.  In  a  patent,  No.  1,218,934,  to  Messrs. 
Evershed  and  Kilroy  two  U-shaped  electromagnets  are 
disposed  at  right  angles  to  each  other  on  opposite  sides 
of  the  sound-transmitting  diaphragm,  to  which  are  at- 
tached two  laminated  armatures  for  completing  the  mag- 
netic circuit  of  each  electromagnet.  In  this  way  the 
periodicity  of  vibration  of  diaphragm  is  twice  that  of 
the  alternating-current  supply  connected  with  the  elec- 
tromagnets. 


Measuring  Magnetic  Drop 

Dr.  Walter  Rogowski  of  Berlin-Charlottenburg,  in 
Patent  No.  1,204,489,  suggests  a  very  simple  device  for 
determining  the  ampere-turns  necessary  for  magnetiz- 
ing any  magnetizable  part  of  electric  machines,  such  as 
yokes,  teeth,  magnet  bodies,  armatures  and  the  like. 
Upon  a  core  which  may  be  made  of  rubber  or  other 
flexible  material  in  the  form  of  a  flat  band  of  elliptical 
cross-section  is  provided  a  winding. 

For  finding  the  magnetomotive  force  between  the  two 
points  of  an  iron  body,  the  free  ends  of  the  rubber  are 
laid  against  these  places  in  such  a  way  that  the  center 
line  of  the  coil  at  its  ends  will  form  an  angle  of  90  deg. 
with  the  contact  surface.  Then  the  mmf.  may  be  meas- 
ured at  the  instrument  by  sending  an  alternating  flux 
through  the  iron  body. 
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WEDGE  CLAMP  TO  SUPPORT 

VERTICAL  CONDUCTORS 

ructing  and  Applying  Device  Designed 
id  Mn  i  O  de  Requh emenl  i  foi 
Conduil   Ri 

in     Q1   J      \1  Will  ID 

in  the  National  Electrical  Code  it  Is  specified  thai  all 
conductors  in  vertical  conduil  risers  must  be  supported 
withm  the  conduit  system  In  accordance  with  the  fol 
lowing  table: 

No    i  i  i"  0,  i" 

\ '  i 10,  ln<  lu  Ive,  every  80  fi     (24.4  m.) 

vb0Vl                             i  i  Ire    mil,  Indu  60  rt   (U 

Vbov.  re.  mil  to >lrc   mil,  Indu  ••"  " 

re   mil  i"  I  10, olrc   mil,  Inch)  |0  n 

mil.  evei  •  L0.6  m. ). 

Figs,  l  and  2  illustrate  the  construction  and  appli- 

,,'n    of   B    wedge   clamp    for   BUpporting    vertical   con- 
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I- Elevation  n-PlanV,e* 

FIG.   1— ELEVATION  AND  PLAN  VIEW  OF  WEDGE  CLAMP 

•ductors  to  meet  the  above  outlined  Code  requirements. 
In  a  conduit  wiring  installation  this  clamp  must  be 
arranged  within  a  sheet-iron  case  or  cabinet  to  satisfy 
the  Underwriters'  specifications.  Usually  in  a  vertical 
conduit  run  there  are  a  number  of  conductors  that  must 
be  supported.  All  of  the  conductors  in  any  given  run 
may  be  sustained,  in  accordance  with  the  arrangement 
delineated,  in  the  same  steel  cabinet.  Frequently  it  is 
feasible  to  pass  a  U-bolt  through  the  steel  plate  form- 
ing the  back  of  the  box  instead  of  through  an  angle- 
iron  support  as  suggested.  The  method  can  also  be 
utilized  for  supporting  and  insulating  vertical  open- 
work conductors. 

The  insulating  clamping  blocks  should  preferably  be 


I-  Plan  View 


me  material  held  together  so  thai  the  dividing  plane 
between  them  occupies  a  central  position  longitudinally 
in  the  block.  Tins  is  accessary  so  thai  after  the  spool 
ha    been  tinned  oul   it  will  comprise  two  .  as 

at    I.    Pig.    '1.      Then   a    portion    CD    (I,    Fig.   2),    18    ma 
chined  or  cut   off  with  a  chisel  to  provide  a  smooth   sur- 
face to  bear  again  I   the  angle  Iron  or  other  supporl 

Also     ome  material     liould   he  planed  oil'  of  the 

/•;/•'    so    thai     when    the    Mocks    are    clamped    around    the 

conductor   thej    will   grip   It   firmly   without    touching 

One    another.       Note    that     1  he    hole    through    the    renter 

of  the  clamping  blocks  is  tapered.    This  construction 

is  used  so  that   the  ueijdit   of  the  conductor  will  tend  to 

tighten  it  in  the  blocks. 

The  distance  A,  Fig.  1,  should,  where  the  clamp  Is 
to  be  used  for  supporting  an  open-work  conductor,  be 
such  that  it  will  equal  a1  least  0.5  in.  (1.27  cm.)  where 
the  pressure  on  the  conductor  is  300  volts  or  less,  and 
equal  at  least  1  in.  (2.54  cm.)  where  the  pressure  is 
between  301  and  500  volts,  this  clearance  being  in  ac 
cordance  with  Code  requirements.  In  open-work  wiring 
adjacent  conductors  should  be  separated  by  at  least  2.5 
in.  (6.35  cm.)  for  voltages  up  to  300  and  by  4  in.  (10.16 
cm.)  for  voltages  from  301  to  500.  In  a  conduit-wiring 
installation  clearances  such  as  above  indicated  are  desir- 
able, though  not  necessary. 


II-Outside  Block  m>Se  Be-Inside  Block 

FIG.  2 — INSULATING  CLAMPING  BLOCK 

made  of  a  noncombustible  material.  However,  in  dry 
places,  noncombustible  materials  can  be  used  for  mak- 
ing the  blocks.  Hard  maple,  thoroughly  impregnated 
to  prevent  the  absorption  of  moisture,  has  been  used 
in  certain  cases.  Hard  fiber  can  be  utilized.  In  mak- 
ing the  block,  a  spool  of  the  general  proportions  indi- 
cated at  II,  Fig.  2,  is  turned  from  two  pieces  of  insulat- 


Direct -Reading  Capacity  Meter 

An  instrument  for  measuring  capacities  with  the  same 
convenience  that  is  experienced  when  potential  is 
measured  with  a  voltmeter  is  the  development  of  Burch- 
ard  P.  Romain  of  South  Orange,  N.  J.  (patent  No. 
1,217,827).  Two  fixed  coils  connected  in  series  with  a 
fixed  condenser  are  connected  across  an  alternating-cur- 
rent line  to  furnish  the  dynamometer  field  to  a  movable 
element  made  up  of  two  coils  arranged  perpendicular 
to  each  other.  The  latter  two  coils  are  also  connected 
in  series  with  each  other  and  with  a  fixed  condenser 
making  up  part  of  the  instrument  body.  With  an  un- 
known capacity  placed  in  series  across  the  line  with  the 
movable  coils  and  its  fixed  condenser,  deflection  will  re- 
sult, depending  upon  the  condensance  of  the  unknown 
capacity. 


ELECTRICITY  VERSUS  OTHER 

POWER  FOR  COAL  MINES 

Comparative  Data  on  the  Cost  of  Operating  a  Coal 

Mine  After  Steam-Electric  Operation  Had  Been 

Substituted  for  Steam  Drive 

In  connection  with  the  article  which  appeared  in  the 
March  24  issue  of  the  Electrical  World  on  page  559, 
the  following  revisions  should  be  made:  In  Table  II, 
under  "steam  plant,"  the  wages  paid  to  firemen,  ash 
handlers  and  water  tenders  amounted  to  $598  during 
twenty-six  working  days.  Under  "electric  plant,"  the 
cost  of  supplies,  engineers'  wages  and  cost  of  additional 
labor  and  operating  the  ventilating  fan  motor  should 
be  $700  per  month,  making  the  grand  total  for  the 
steam-electric  plant  $6,430.  In  Table  V,  under  "elec- 
trically operated  mine,"  read  "tons  of  coal  produced 
per  month,  4444.3."  The  fifth  line  under  Table  II 
should  read  "the  former  was  only  being  opened,"  etc. 
The  fifth  line  in  the  second  column  on  page  560  should 
read  "thus  bringing  the  equivalent  cost  to  $0.1107." 
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Effect  of  Adding  Conductors  to  D.  C.  Networks 

Simple  Solution  for  Problem  Caused  by  Installing  a  Conductor  of  a  Given 

Size  in  a  Particular  Position — Superimposing  Currents  and 

Voltages  Upon  Those  Already  Existent 

BY  MERWYN  C.  RODI 


DIRECT-CURRENT  networks  such  as  exist  in  the 
downtown  districts  of  many  large  cities  are  in  gen- 
eral not  so  much  the  product  of  a  single  original 
design  or  layout  as  they  are  the  result  of  a  gradual 
growth.  New  feeders  and  mains  are  added  from  time 
to  time  as  demanded  by  the  increasing  load,  and  these 
additions  affect  the  current  and  voltage  relations  which 
formerly  existed  in  the  neighboring  conductors.  In  view 
of  the  high  cost  of  large  cables  and  the  importance  of 
this  class  of  service,  it  becomes  advisable  to  know  be- 
forehand, quite  definitely  in  some  cases,  what  will  be 
the  effect  of  installing  a  conductor  of  a  certain  size  in  a 
particular  position  in  the  system.  A  relatively  brief 
solution  of  the  problem  is  given  in  the  following  columns 
with  an  illustration  of  the  manner  in  which  currents  and 
voltages  may  be  superimposed  upon  other  currents  and 
voltages  in  direct-current  calculations. 

Suppose  that  one  or  more  new  conductors  are  to  be 
added  to  a  direct-current  network,  and  that  the  loads 
connected  with  the  system  will  be  the  same  after  the 
change  as  before.  Also,  suppose  that  the  potential 
differences  between  the  station  buses  feeding  the  system 
remain  the  same.     In  determining    the    effect  of  the 
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ers  are  known  from  the  station  ammeter  readings,  and 
the  pressure  wires  give  data  on  the  voltage  relations. 
Furthermore,  data  are  usually  available  upon  the  flow 
of  current  in  mains  as  well  as  in  the  feeders  under  peak- 
load  conditions.  Such  data  are  obtained  from  readings 
of  maximum-demand  ammeters  and  split-type  cable- 
testing  ammeters,  and  from  measurements  of  milli- 
volts drop  over  the  link  fuses  in  junction  boxes. 

For  illustrative  purposes  a  very  small  direct-current 
system,  such  as  shown  in  Fig.  1,  may  be  considered. 
It  consists  of  a  loop  of  mains  and  two  feeders,  one  from 


A  B  C  D 

A     +0.05  —0.02  —0.01  —0.01 

B     —0.02  +0.03         0  0 

C     —0.01  0  +0.07  —0.02 

D    _o.01  0  —0.02  +0.07 
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+  146.93 
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FIGS.    1    AND    2- 


Substituting   in    a   row   of   second   determinant,   A  =  +  140.99. 
Substituting  in  a  row  of  first  determinant,  D  —  +  107.02. 
0.01  xx j 

-SMALL  DIRECT-CURRENT    SYSTEM    OF    MAINS    AND  FEEDERS,  AND  NETWORK  WITH  IMAGINARY  CURRENTS  FLOWING 
IN   THE    MESHES,    WITH    SOLUTIONS   THEREFOR 


change  all  of  the  station  buses  feeding  the  system  are 
considered  to  be  tied  together,  and  all  currents  and  volt- 
ages existing  in  the  system  before  the  change  are  con- 
sidered removed.  Imaginary  emfs.  numerically  equal 
to  the  potential  differences  which  existed  in  the  network 
before  the  change  are  assumed  to  act  in  the  new  conduc- 
tors between  the  respective  pairs  of  points  which  were 
to  be  joined  by  new  conductors.  The  currents  which  will 
flow  in  the  network  under  these  circumstances  are  then 
determined.  The  values  obtained  are  the  currents  which 
must  be  added  to  those  which  previously  flowed  in  the 
various  branches  to  find  the  currents  which  will  flow 
in  the  respective  branches  after  the  change.  Where  the 
addition  of  conductors  is  to  be  accompanied  by  a  change 
in  loads  these  may  be  taken  into  account  with  hardly 
any  additional  calculations.  This  general  method  may 
also  be  used  in  experimental  determinations  with  minia- 
ture models  of  direct-current  systems. 

Usually  plenty  of  data  are  available  upon  which  to 
base  the  calculations.    The  currents  in  the  existing  feed- 


a  high  bus  and  one  from  a  low  bus.  The  high  bus  is 
maintained  at  a  potential  of  3  volts,  on  a  side,  above  the 
low  bus.  There  are  three  loads  on  the  system,  two  of 
400  amp.  each  and  one  of  200  amp.,  taken  off  at  the 
points  shown.  The  resistances  of  the  feeders  and  mains, 
one  side  only,  are  shown  in  the  diagram.  The  current 
in  each  feeder  and  main  is  known  and  is  marked  in  the 
figure  with  an  arrow  indicating  the  direction  of  flow. 
The  voltage  at  each  feeding  point  is  known  or  may  be 
readily  computed.  In  the  particular  problem  under  con- 
sideration, it  is  proposed  to  add  a  new  feeder  from  the 
high  bus  to  the  point  where  the  200-amp.  load  is  taken 
off  from  the  mains,  and  also  to  add  another  main  in 
parallel  with  the  main  between  the  200-amp.  load  and 
the  400-amp.  load  which  is  farthest  from  the  buses. 
With  the  same  loads  on  the  system  and  the  high  bus  still 
maintained  at  a  potential  of  3  volts  above  the  low  bus, 
what  will  be  the  current  and  voltage  relations  in  the 
system  after  the  new  conductors  are  added? 

There  is  a  difference  of  potential  of  17.735  volts  be- 
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luirn  th<  iub  and  the  feeding  point  ol  the  pro 

,1  feedei  Between  the  two  points  to  be  connected 
bj  the  propo  ed  mam  [i  ■  potential  difference  of  1.688 
\..lt  "    represented  acting  in  the  new 

conductors  In  Fig.  2,  and  the  bu  i  own  tied  to 

gether.    Tins  system  was  lolved  for  the  currents  flow 
Ing  in  tin-  various  branches  due  to  the  imaginar}  emfs. 
and  the  currents  were  noted  on  the  figure. 

The  currents  were  obtained  by  finding  the  imaginary 
currents  In  the  "meshes  of  the  net."  The  use  of  these 
imaginary  currents  dates  back  to  J.  Clerk  .Maxwell. 
They  are  here  represented  bj  the  letters  A,  B,  C  and  i>. 
and  arc  considered  as  flowing  iii  a  counter-clockwise  di- 
rection around  the  meshes  in  which  the  respective  letters 

are  placed,    it'  any  of  the  Imaginary  currents  should  he 

found  to  have  a  negative  value,  this  would  mean  that  it 
would  flow  around  its  mesh  in  the  Opposite  direction 
to  that  assumed.  The  imaginary  currents  when  super- 
imposed upon  each  other  give  the  currents  flowing  in  the 
branches  of  the  network. 

Equations  are  formed  representing  summations  of 
voltages  around  the  meshes  or  loops.  An  equation  is 
formed  for  each  mesh  and  every  conductor  in  the  figure 
is  contained  in  one  or  more  of  the  meshes.  The  sum 
of  the  voltages  around  any  closed  loop  must  equal  zero, 
and  the  total  current  flowing  to  any  point  on  the  net- 
work must  equal  the  total  current  flowing  away  from 
it.  The  second  condition  is  evidently  fulfilled  if  the 
currents  are  found  by  the  superposition  of  currents 
flowing  in  closed  loops. 

Only  a  small  number  of  simultaneous  equations  are 
required  in  this  example,  but  the  number  of  equations 
may  be  large  in  actual  practice,  so  it  is  advisable  to  carry 
out  their  solution  by  means  of  a  determinant.  The  table 
illustrates  the  solution  of  a  determinant  by  the  simple 
routine  method.  The  methods  given  in  most  text-books 
for  juggling  determinants  apply  only  to  special  forms. 
In  the  first  reduction  step  given  in  the  table  column  D 
is  multiplied  by  +5  and  the  result  is  added  to  column  A. 
It  is  also  multiplied  by  — 2  and  added  to  column  B,  by 
— 1  and  added  to  column  C,  and  by  zero  and  added  to 
the  column  to  the  right  of  the  vertical  line,  so  that  a 
determinant  containing  a  row  of  all  zeros,  except  the 
term  — 0.01  in  the  D  column,  is  obtained.  The  row  and 
column  containing  this  term  are  then  crossed  out  and 
the  determinant  is  reduced  further  in  the  same  manner 
until  it  may  be  readily  evaluated. 

The  value  of  any  letter  in  a  determinant  such  as  this, 
representing  simultaneous  equations,  is  found  as  fol- 
lows: The  determinant  exclusive  of  the  column  at  the 
right  of  the  vertical  line  is  evaluated.  Then  the  same 
determinant,  except  that  in  place  of  the  column  of  the 
letter  which  it  is  wished  to  find  the  column  at  the  right 
of  the  line  is  substituted,  is  evaluated,  and  the  value  of 
the  letter  is  obtained  by  dividing  the  latter  result  by  the 
former.  However,  it  is  not  necessary  to  carry  out  two 
separate  solutions  for  each  letter.  The  column  at  the 
right  of  the  line  is  carried  along  in  the  process  of  re- 
duction and  worked  with  in  the  same  manner  as  any  of 
the  other  columns.  The  numbers  which  were  taken  out 
of  the  determinant,  as  — 0.01  in  the  first  reduction,  were 
dropped  because  they  would  appear  in  both  numerator 
and  denominator  in  the  result,  and  therefore  would  not 
affect  the  ratios  which  give  the  letters  solved  for.  Su- 
perimposing A,  B,  C  and  D  upon  one  another,  the  cur- 
rents shown  in  the  diagram  of  Fig.  2  are  obtained,  and 
superimposing  these  upon  the  currents  of  Fig.  1,  the 


Currents   shown    In    Fig.    •".   an-   secured.      These  currents 
represenl    thOSe    thai    Will    flow    alter    the    installation    of 

the  new  conductors.     It   will  he  seen  that  these  val 
insistent  and  fulfill  the  conditions  of  tin-  problem 

Pj  mia  \i  ui  Condi  cross 

The  occasion  would  be  rare  where  it   would  he  <ie- 
ile  to  calculate  the  effect   of  removing  conductor 

Iron:  a  direct-current  distribution  system.     The  Hi-  ired 
information  could  usually  he  readily  obtained  by  pulling 

a    switch    or   a    fuse.      However,    suppose    that    it    is    de 
sirable  to  calculate  the  effect  of  removing  the  two  con 
doctors    (Fig.  .'! )    which   were  considered  as  new  in  the 
previous  discussion.     Fig.  4  is  drawn  showing  the 
tern  of  Fig.  2  with  all  loads  removed,  the  buses   tied 
together,  and  with  emfs.  acting  in  the  conductors  which 
it  is  proposed  to  remove.    The  values  of  these  emfs.  are 
unknown,  but  they  are  such  that  they  will  cause  cur- 
rents in  the  conductors  to  be  removed  which  are  equal 
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FIGS.    3    AND    4 — SYSTEM    FORMED    BY   ADDING    CONDUCTORS    TO 
SYSTEM  IN  FIG.   1,  AND  SOLUTION  FOR  CURRENTS  IN  FIG.  4 

but  opposite  in  direction  to  those  which  were  originally 
flowing  in  them.  The  currents  return  through  the  other 
branches  of  the  network,  and  it  is  desired  to  know  the 
magnitude  of  the  current  in  each  branch. 

The  current  is  represented  as  returning  by  any  con- 
venient path,  and  imaginary  currents  of  unknown  values 
are  represented  as  flowing  in  loops  of  the  network,  which 
include  all  of  the  branches  except  the  conductors  which 
are  to  be  removed.  These  are  carrying  a  definite  known 
current.  Equations  representing  summations  of  vol- 
tages around  the  loops  are  formed  as  before.  One  equa- 
tion is  formed  for  each  loop  containing  an  imaginary 
current  and  one  for  each  conductor  containing  an  un- 
known emf.  These  simultaneous  equations  are  solved 
for  the  imaginary  currents.  In  this  case  M  =  — 140.99 
amp.  and  N  =  — 107.02  amp.  The  imaginary  currents 
are  superimposed  upon  one  another  and  upon  the  nu- 
merical currents.  This  gives  the  current  in  each  branch 
which  must  be  added  to  or  subtracted  from  the  current 
in  each  branch  in  the  original  network  to  give  the  cur- 
rents which  will  exist  after  the  proposed  removal  of  con- 
ductors is  made.  In  this  case  a  diagram  exactly  similar 
to  Fig.  2  is  obtained,  except  that  the  currents  and  emfs. 
are  directed  oppositely  to  those  shown  there.  These  cur- 
rents added  to  those  of  Fig.  3  give  those  shown  in  Fig.  1. 

The  use  of  the  general  method  will  now  be  illustrated 
by  an  example  which  is  typical  of  cases  arising  in  prac- 
tice.    It  may  be  seen  that  it  is  not  necessary  to  solve 
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the  entire  network,  but  that  the  calculation  may  be 
applied  to  a  portion  of  a  network  such  as  shown 
in  Fig.  5.  However,  an  allowance  will  be  made  to  take 
care  of  the  effect  of  conductors  outside  of  this  area. 
The  resistances  of  the  mains,  mostly  500,000-circ.  mil 
mains,  are  marked  on  the  diagram.  The  feeding  points 
are  shown  by  small  circles  and  the  resistance  of  each 
feeder  is  marked  at  the  feeding  point. 

A  new  load  of  about  200  amp.  under  peak-load  condi- 
tions is  to  be  connected  with  the  network  at  the  point 
marked  s  and  another  new  load  estimated  at  100  amp. 
under  the  same  conditions  is  to  be  connected  at  the  point 
r.  In  addition  it  is  proposed  to  install  a  new  feeder 
of  1,000,000  circ.  mils  cross-section  from  the  high  bus  of 
one  of  the  stations  to  the  point  s.  During  peak  load  the 
potential  of  the  bus  is  15  volts,  on  a  side,  above  that  at 
point  s.  The  feeder  should  take  care  of  the  new  loads, 
improve  voltage  conditions  and  lighten  the  duty  of  a 
couple  of  smaller  nearby  feeders.     It  is  desired  to  find 
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FIG.    5 — PORTION    OF    NETWORK,    SHOWING    RESISTANCES    AND 
FEEDING  POINTS 

out  what  effect  the  proposed  installation  and  the  new 
loads  would  have  upon  the  system. 

Simplifying  the  Diagram 

Before  applying  the  method  previously  outlined  the 
network  diagram  may  be  simplified  by  introducing  some 
modifications  which  will  have  only  a  slight  effect  on 
the  distribution  of  the  current  to  be  taken  from  the 
new  feeder.  The  voltage  is  nearly  the  same  at  different 
points  on  the  network  and  is  nearly  the  same  at  all  the 
intersections  of  mains  on  the  periphery  of  the  square 
shown  in  Fig.  5.  If  it  were  exactly  the  same  at  all  of 
these  points  and  if  additional  current  were  supplied  at 
the  point  s,  then  the  current  would  flow  from  s  in  very 
nearly  the  same  way  that  it  would  if  the  periphery  of 
Fig.  5  consisted  of  heavy  copper  bus  having  negligible 
resistance.  However,  it  would  not  flow  in  exactly  the 
same  way,  as  regards  distribution  among  the  various 
conductors,  because  the  new  current  itself  would  pro- 
duce some  slight  voltage  inequalities. 

Assuming  that  the  ring  inclosing  the  section  consid- 
ered has  negligible  resistance,  sets  of  lines  connecting 
any  point  with  the  ring  bus  may  be  considered  in  paral- 
lel. Thus  the  mains  ab  and  ac  may  be  represented 
by  one  line  of  0.00666  ohm  resistance,  and  fg  and  fh, 
jk  and  jl,  and  tu  and  tv  may  also  be  combined,  giving 


lines  of  the  resistances  shown  in  Fig.  6.  The  feeders 
which  feed  inside  the  section  are  connected  to  the  sta- 
tion buses,  the  latter  being  tied  together  as  was  done  in 
the  preceding  problem.  Between  the  ring  bus  of  Fig. 
6  and  the  bus  BB,  which  represents  all  the  station  buses 
feeding  the  system  tied  together,  is  a  resistance  of 
C.000775  ohm,  or  a  conductivity  of  1290  mhos.  This, 
of  course,  represents  the  total  conductivity  between  the 
ring  bus  and  the  station  buses.  It  would  involve  a  very 
large  amount  of  work  to  compute  the  value  of  this 
quantity  accurately,  but  it  is  a  very  simple  matter  to 
estimate  it  approximately  and  a  very  rough  estimate 
will  answer  the  purpose.  A  part  of  this  resistance  or 
conductance  is  the  sum  of  the  conductivities  of  all  the 
feeders  whose  feeding  points  lie  on  the  ring  bus.  The 
rest  of  it  may  be  estimated  as  the  sum  of  the  con- 
ductivities of  a  number  of  paths  made  up  of  mains  and 
feeders  such  as  shown  between  A  and  B'B'  in  the  lower 
right-hand  corner  of  Fig.  6. 

The  solution  may  be  further  simplified  by  another 
change  in  the  circuit  which  will  have  little  effect  upon 
the  flow  of  current  in  the  mains  and  feeders  of  Fig.  6. 
The  ring  bus  and  the  connected  station  buses  may  be 
tied  together  and  the  conductivity  of  1290  mhos  divided 
and  placed  in  series  with  the  lines  running  inwards 
from  the  ring  bus  in  Fig.  6.  The  1290  mhos  are  here 
divided  among  these  lines  in  proportion  to  their  con- 
ductivities. This  is  equivalent  to  multiplying  the  re- 
sistance of  each  of  these  lines  by  a  constant,  which  in 
this  case  is  1.8.  This  constant  need  not  be  estimated 
very  closely  and  the  figure  here  given  is  probably  fairly 
representative  for  examples  of  this  kind  in  moderate- 
size  or  in  large  direct-current  networks.  Most  of  the 
feeders  in  Fig.  6  may  now  be  combined  with  one  of  the 
lines  whose  resistance  has  been  multiplied  by  the  con- 
stant. Thus  multiplying  the  resistance  of  the  main 
mq  (Fig.  6)  by  1.8  and  combining  this  with  the  resis- 
tance of  the  feeder  to  the  point  m,  the  resistance 
0.0122  ohm  of  Fig.  7  is  obtained. 

According  to  the  general  method  discussed  above,  an 
emf.  of  15  volts  is  represented  acting  in  the  new  feeder. 
In  this  case  there  is  not  only  a  new  conductor,  but 
there  are  also  new  loads  to  be  added  to  the  system  which 
will  have  an  effect  upon  the  current  and  voltage  rela- 
tions. The  effect  of  the  new  loads  may  be  conveniently 
found  in  the  same  calculation  as  that  used  to  find  the 
effect  of  the  new  feeder.  It  is  only  necessary  to  indi- 
cate in  the  diagram  used  for  the  calculation  that  the 
currents  which  the  new  loads  will  require  flow  from  the 
bus  and  leave  the  network  at  the  points  at  which  the 
new  loads  are  to  be  placed.  Twelve  imaginary  currents 
are  also  represented  in  Fig.  7  by  the  first  twelve  letters 
of  the  alphabet.  Each  one  is  considered  as  flowing 
around  the  mesh  in  which  it  is  placed  in  a  counter- 
clockwise direction.  However,  A  and  B  flow  around 
longer  loops  than  simple  meshes.  A  flows  around  the 
loop  dsei  and  B  flows  around  the  loop  dswz.  The  deter- 
minant for  these  imaginary  currents  shown  in  Fig.  7 
is  formed  in  the  same  way  as  the  small  determinant 
in  the  table  was  formed  and  is  reduced  and  evaluated 
in  the  same  way.  From  the  values  obtained  the  cur- 
rents shown  in  Fig.  8  are  obtained.  When  superimposed 
upon  the  currents  flowing  in  the  direct-current  system 
before  the  change  these  currents  will  give  the  currents 
which  will  flow  after  the  change. 

Most  of  the  outer  lines  in  the  diagram  connecting 
directly  with  the  bus  represent  more  than  one  single 
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main  or  feeder.    Should  the  currents  idded  In  any  of 
these  linea  be  desired  it  would  be  necessary  to  work  the 
diagram  backward.    However,  the  currenl  additions  in 
the  lines  chiefly  affected  are  found  directly  bj  soh 
the  diagram,  and  these  results  are  obtained  more  ac 
curatelj  than  tin-  Bmaller  current  additions  for  the  outer 
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The  routine  work  of  reducing  Buch  a  determinant  Is 

Bimple  anil  can  be  carried  <>ut  by  any  one  accustomed 
to  making  computations  after  being  given  s  few  in- 
structions. Bui  there  are  two  or  three  cautione  which 
it  seems  advisable  to  give  here  regarding  the  carrying 
out  of  the  solution  mathematically,  it  is  highly  ad- 
visable to  Check  the  work  as  it  proceeds,  instead  of 
waiting  till  the  final  result  is  obtained.  The  large 
Dumber  Of  zeros  in  these  determinants  affords  oppor- 
tune \  to  reduce  the  necessary  amount  of  work  by  judi- 


Qowinfl  from  the  starting  point  of  the  main  current  to 
tin'  point  where  thii  current  flows,  unless  it  is  known 
that  whatever  alternative  system  li  adopted  will  work 
"ut.  The  numerical  currents  here  and  the  others  not 
flowing  around  simple  meshes  How  from  the  point  s 
either  to  the  bus  or  to  the  pointa  where  they  lease  the 

system. 

Comparison  of  BIathematk  a   \w<  Experimental 
Solutions 

As  in  the  mathematical  solution  of  the  problem  it  in 
not  necessary  to  work  with  the  entire  Bystem,  so  in  the 
experimental  solution  it  is  not  necessary  to  use  a  minis 
ture  testing  model  of  the  entire  system.  Wires  of  dit 
ferent  lengths,  and  also  of  different  sizes,  if  so  desired, 
may  be  connected  together  to  represent  the  portion 
of  the  circuit  which  it  is  desired  to  investigate.  Such 
a  scheme  of  connections  for  the  above  example  is  shown 
in  Fig.  (i.     Although  some  lines  in  this  figure  represent 
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Fig.  6  is  a  modification  of  the  system  in  Fig.  5,  showing  new  feeder  and  new 
loads ;  Fig.  7  shows  imaginary  currents  in  modification  of  Fig.  6  ;  and  Fig.  8 
represents  currents  in  system  of  Fig.  7.  The  determinant  below  gives  the  solu- 
tion for  currents  in  Fig.   7. 
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FIGS.  6,  7  AND  8 — METHOD  OF  CONSIDERING   NETWORKS  WHEN   STUDYING    CURRENT    RELATIONS 


cious  choice  of  the  numbers  taken  out.  It  is  very  im- 
portant, however,  in  the  large  determinants  to  let  this 
choice  depend  also  upon  one  other  consideration,  and 
that  is  to  make  the  increments  added  to  the  different 
columns  relatively  small.  If  very  large  increments  are 
added  which  increase  the  numbers  in  the  determinant 
greatly,  the  final  evaluation  would  be  obtained  by  the 
subtraction  of  numbers  which  would  be  very  nearly 
equal.  In  that  case  the  final  result  would  not  be  ac- 
curate to  the  number  of  places  to  which  the  work  of 
obtaining  the  result  was  carried  out. 

In  networks  which  are  not  all  in  one  plane — that  is, 
where  wires  cross  each  other  without  being  connected — 
it  is  sometimes  possible  to  represent  the  imaginary 
currents  as  flowing  in  such  paths  that  no  values  may 
be  assigned  to  them  which  will  fulfill  the  conditions  of 
the  problem.  It  is  advisable,  therefore,  when  one  or 
more  of  the  conductors  cross  others  without  intersecting 
them  (as  the  feeder  WZ  does  in  this  example)  to  repre- 
sent the  loop  of  the  imaginary  current  through  it  as 


the  combined  conductivities  of  two  conductors,  there  is. 
no  object  in  taking  the  trouble  to  form  such  combina- 
tions when  the  solution  is  made  experimentally.  The 
wires  are  made  to  correspond  to  the  conductors  of  the 
system  according  to  a  definite  scale  of  resistances. 
Voltages  representing  the  differences  of  potential  on. 
the  system  between  the  points  which  the  proposed  new 
conductors  are  to  connect  are  then  applied  to  the  wires 
representing  the  new  conductors.  Any  new  loads  which 
are  to  go  on  the  system  simultaneously  with  the  instal- 
lation of  the  new  conductors  can,  of  course,  be  taken 
care  of  by  removing  current  at  the  points  where  the 
loads  are  to  be  placed,  as  in  the  analytical  solution.  The 
fall  of  potential  over  any  conductor  on  the  test  board 
can  evidently  be  multiplied  by  a  constant  which  will 
give  the  current  flowing  in  the  corresponding  system. 
The  current  increments  and  decrements  for  the  system 
may  be  found  by  measuring  the  millivolts  drop  over  the 
wires  representing  the  various  cables  and  multiplying 
these  values  by  the  proper  constant. 
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Part-Slot  Fractional-Pitch  Windings— II 

Effect  of  Armature  Winding  Distribution  on  the  Electromotive -Force  Wave  Shape  as 
Generated  by  Non-Sinusoidal  Field  Forms,  with  a  Discussion  of  Fractional- 
Slot,  Fractional-Pitch  Windings  and  Their  Application 

By  Theo.  Schou 

The   State   University   of  Iowa 


IN  the  first  section  of  this  article,  which  appeared 
in  the  March  17  issue  of  the  Electrical  World,  it 
was  pointed  out  that  chording  or  applying  a  frac- 
tional-pitch winding  may  tend  to  improve  the  wave 
form  and  reduce  the  larger  high  harmonics  to  a  mini- 
mum. This  type  of  winding  is  most  desirable  with 
high-speed  machines  having  large  pole  pitch  and  least 
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FIG.   15 — EFFECT  OF  COIL  THROW  ON  EMF.  OF  STAR-CONNECTED 

WINDING   HAVING  ONE  AND  ONE-HALF   SLOTS   PER 

POLE   PER   PHASE 

desirable  with  low-speed  machines  with  small  pole  pitch. 
This  is  evident  since  a  chorded  winding  having  the 
same  number  of  effective  conductors  per  slot  as  the  pitch 
winding  must  necessarily  have  more  conductors  per 
slot.  A  novel  and  practical  method  of  laying  out  any 
winding  of  this  description  was  then  explained.  In 
addition,  the  effect  of  chording  windings  was  shown 
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FIG.  16 — EMF.  FORM*  WITH  STAR-CONNECTED  WINDING  HAVING 
ONE  AND  ONE-QUARTER  SLOTS  PER  POLE  PER  PHASE 

graphically  and  by  data  for  different  types  of  winding 
and  various  coil  throws.  More  information  on  the  latter 
subject  is  presented  in  this  issue. 

The  effect  of  one  and  one-half  slots  per  pole  per  phase 
with  coil  throws  of  1  and  5  and  1  and  4  on  the  wave 
form  produced  by  star-connected  windings  is  shown  in 
Fig.  15.     Owing  to  the  distribution  of  conductors  used 


in  this  construction,  two  separate  groups  were  consid- 
ered moved  through  the  field  and  the  resultant  emf- 
wave  plotted.  As  indicated  before,  throw  1  and  5  pro- 
duces exactly  the  same  wave  form  as  throw  1  and  & 

TABLE  I — CHARACTERISTICS  OF  WINDING  SHOWN  IN  FIG.  13- 


Per  Cent 
Pitch 

Chord 
Factor 

Maximum  Deviation  feom 

Eqi  i\  U-ENT  Sine   Wave  in 
Pbb  Cent 

Coil 

Star 

Delta 

1  and  7 
1  and  6 
1  and  5 
1  and  4 

100 

83.4 
66.7 
50. 

1.00 

0.966 
0.866 
0.707 

2.15 
0.9 

2.09 
2.08 

7.2 
4.  18 
2.15 
b.T-i 

for  three  slots  per  pole  per  phase  (star  connection), 
and  throw  1  and  4  the  same  as  throw  1  and  7  for  three 
slots  per  pole  per  phase  (star  connection).  Fig.  17 
gives  the  emf.  wave  form  for  delta  connection  of  one 
and   one-half   slots   per  pole  per   phase   winding   with 
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FIG.  17 WAVE  FORM*  WITH  DELTA-CONNECTED  WINDING  HAV- 
ING ONE  AND  ONE-HALF  SLOTS  PER  POLE  PER  PHASE 

throws  of  1  and  5  and  1  and  4.  These  wave  forms  are 
the  same  as  those  obtained  from  delta-connected  phases 
with  three  slots  per  pole  per  phase  and  throws  of  1  and 
9  and  1  and  7. 

With  one  and  one-quarter  slots  per  pole  per  phase  the 

TABLE  II — CHARACTERISTICS  OF  WINDING  SHOWN  IN  FIG.  14 


Throw  of 

Per  Cent 
Pitch 

Chord 
Factor 

Maximum  Deviation  from 

Equivalent  Sine  Wave  in 

Pek  Cent 

Coil 

Star 

Delta 

1  and  10 
1  and  9 
land  8 
1  and  7 

100 
89 

77.8 
66.7 

1.00 

0.985 

0.94 

0.866 

1.62 
1.18 
1.05 
1.95 

7.2 
5.05 
2.96 
1.62 

wave  form  is  as  shown  in  Fig.  16.     It  has  a  maximum 
deviation  from  the  equivalent  sine  wave  of  0.74   per 

•Based  on  field  form    (Pig.   11)    ordinarily  obtained  with   alter- 
nators. 
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cent  and  roximatelj  the  same  character!  tica  as 

the  mi i .  wave  produced  bj  tai  connected  winding  i  with 
five    i..t    per  pole  per  phaae  and  .1  coil  throw  of  i  and 

i  hi-  effect  "t  1 .  —  slots  per  pole  per  phase  on  the 
wave  form  produced  by  ■  three-phase  star-connected 
winding  with  a  coil  throw  of  i  and  I  la    hown  In  I 

The  wave   la   practically   ■  sine  wave,  havinj 
maximum  deviation  from  the  equivalent  sine  wave  of 

per  cent, 

L9a  and  i *. » 1 1  show  emf.  forms  plotted  for  open 
type  two  phase  windings  having  two  slots  per  pole  per 
phase  with  coil  throws  of  1  and  6  and  i  and  i  and  tb 

slots  per  pole  per  phase  with   throws  of    1    and  7,    1    and 

ml  i  and  1.    The  windings  have  the  characteristics 
that  are  given  in  Table  111. 

The  wave  form  of  a  two-phase,  open-type  winding 
with  i.-  slots  per  pole  per  phase  and  a  coil  throw  of  l  and 

3  is  shown  in  Ki^.  '20.  The  maximum  deviation  from 
the  equivalent  sine  wave  is  1.87  per  cent.  Since  three 
slots  is  the  minimum  number  that  will  make  a  balanced 
winding  for  a  three-phase  two-pole  armature,  and  since 
four    slots    is    the   minimum    number    for   a    two-phase 
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FIG.    18 — EMF*    PRODUCED   BY   STAR-CONNECTED    WINDING   WITH 
1.2  SLOTS  PER  POLE  PER  PHASE 

The  upper  diagram  refers  to  a  part-slot  winding  having  two 
slots  per  pole  per  phase.  The  lower  one  refers  to  a  winding  with 
three  slots  per  pole  per  phase. 


The  number  of  possible  parallel  circuit)  la  also  limited  by 
pari    lot  winding    excepl  with  windings  having  one  and 

one  hah,  two  .Hid  one  half,  etc.,  slots  per  pole  per  pi 
which,   in  tin     re  i"' i.  are     imilar  to  any   whole-slot 
winding. 

\     mentioned  before,  the  part  slot  winding  is  most 
applicable  and  desirable  with  low-speed  machines,  where 
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FIG.   19 — EMF.  WAVE*  PRODUCED  BY  OPEN  TWO-PHASE  WINDINGS 
WITH   DIFFERENT   COIL  THROWS 

good  electrical  characteristics  may  be  obtained  with 
great  economy  of  manufacture.  As  this  type  of  wind- 
ing has  the  effect  electrically  of  many  narrow  slots  per 
pole,  the  principal  points  in  favor  of  applying  such 
a  winding  might  be  summed  up  as  follows:  (1)  It 
enables  a  more  economical  design,  especially  with  low- 
speed  synchronous  machines.      (2)    It  saves  insulation 


bipolar  machine,  it  follows  that  the  numerator  of  the 
fraction  total  number  of  slots  -r-  number  of  poles  re- 
duced to  its  lowest  term  must  be  divisible  by  the  num- 
ber of  phases  to  give  a  balanced  winding.     Depending, 

TABLE    III — CHARACTERISTICS    OF   WINDINGS    SHOWN    IN 
FIG.    19 


Maximum  Deviation 

Slots  Per 

Throw  of 

Per  Cent 

Chord 

from  Equivalent 

Pole 

Coil 

Pitch 

Factor 

Sine  Wave  in 
Per  Cent 

4 

land  5 

100 

1.00 

5.83 

4 

1  and  4 

75 

0.924 

2   75 

6 

land  7 

100 

1.00 

3.43 

6 

1  and  6 

83.4 

0.966 

2  30 

6 

1  and  5 

66.7 

0  866 

2.20 

6 

1  and  4 

50 

0.707 

3.95 

therefore,  upon  the  number  of  poles  and  phases,  the 
application  of  part-slot  windings  is  limited.  For  ex- 
ample, a  two-phase  part-slot  winding  is  not  possible 
with  two,  four,  eight,  sixteen  and  thirty-two  poles,  and 
an  armature  good  for  both  two  and  three-phase  part- 
slot  windings  is  only  possible  with  ten,  fourteen,  twenty, 
twenty-two,  twenty-six,  twenty-eight  and  thirty  poles. 
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FIG.  20 WAVE  PRODUCED  BY  OPEN   TWO-PHASE  WINDING   WITH 

1.2  SLOTS  PER  POLE  PER  PHASE 

and  labor  involved  in  manufacturing  and  connecting 
the  armature  coils.  (3)  It  practically  eliminates  dead 
points  with  motors  of  the  synchronous  and  induction 
type.  (4)  It  has  a  tendency  to  produce  noiseless  ma- 
chines with  a  desirable  emf.  wave  form. 


♦Based   on  field    form    (Fig.    11)    ordinarily  obtained   with  alter 
nators. 


STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Mantle  nance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


RUNNING  CONDUCTORS 

THROUGH  CONCRETE  BEAMS 

Jroviding  Holes  for  Passage  of  Conductors  Through 

Concrete  Beams  by  Using  Round  Wooden 

Plugs  While  Pouring 

To  provide  holes  for  the  passage  of  conductors 
hrough  beams  at  the  new  mill  of  the  Naumkeag  Steam 
!otton  Company,  round  wooden  plugs  were  placed  in  the 
orms  before  concreting  and  were  later  driven  out  and 
eplaced  by  porcelain  bushings.  It  was  impracticable 
o  place  the  bushings  before  concreting  as  they  are  not 


CONDUCTORS  PASSING  THROUGH   CONCRETE  BEAMS 

trong  enough  to  stand  the  ramming,  etc.,  incident  to 
oncreting.  Sleeves  made  of  any  magnetic  material 
ould  not  be  considered  on  account  of  inductive  effects, 
nd  brass  or  similar  non-magnetic  sleeves  would  have 
een  very  expensive.  With  only  triple  slow-burning 
raid  on  the  conductors,  it  was  considered  that  the  in- 
ulation  to  ground  would  not  be  sufficiently  good  if 
eavy  fiber  tubes  were  used.  As  there  is  a  rather  loose 
it  between  conductors  and  bushings,  split  porcelain 
isulators  are  clamped  around  the  conductors  on  both 
ides  of  every  third  beam  to  prevent  "slacking  off"  of 
he  wires  for  any  great  distance  in  case  of  breakage, 
'he  electrical  equipment  was  installed  by  Lockwood, 
Greene  &  Company  of  Boston. 


RECTIFYING  CONNECTIONS 

rive    Principles    to    Observe    in    Correcting    Starter 
Connections  of  Two-Phase  Motors 

BY   H.   H.   GETTER 

The  method  of  correcting  starter  connections  de- 
cribed  on  page  513  of  the  Electrical  World  for  March 
7  finally  brought  about  the  desired  results,  but  it  must 
ave  involved  considerable  time  that  would  not  have 
een  wasted  if  the  following  principles  had  been  ob- 
erved:  (1)  When  a  compensator  switch  is  in  the  start- 
ig  position  the  entire  compensator  winding  should  be 
cross  the  supply  line  or  secondary  circuit  of  the  line 
ransformers,  one  end  being  permanently  connected 
hereto  and  the  other  through  the  switch.  (2)  In  the 
unning  position  the  compensator  should  preferably  not 
e  energized.  (3)  Furthermore,  with  the  switch  in  the 
unning  position  the  combined  supply  line  and  compen- 
ator  terminal  and  the  remaining  supply  line  should  be 


connected  with  the  same  terminals  of  the  motor  that 
are  joined  with  the  combined  supply  line  and  compen- 
sator terminal  when  the  switch  is  in  the  starting  posi- 
tion. (4)  In  addition  the  fuse  in  the  combined  supply 
line  and  compensator  terminal  should  be  designed  for  a 
larger  current  than  the  fuse  in  the  other  supply  line. 
(5)  It  should  also  be  remembered  that  each  pair  of 
phase  wires  should  be  connected  to  the  terminals  of  the 
corresponding  windings  of  the  motor. 

If  the  first  condition  had  been  observed  no  attempt 
would  have  been  made  to  connect  the  transformer  sec- 
ondary with  the  alternate  compensator,  thus  placing 
them  in  series.  Again,  if  conditions  (3)  and  (5)  had 
been  observed  full  potential  would  not  have  been  applied 
across  winding  not  designed  for  it,  and  the  no-voltage 
release  coil  would  have  operated  as  it  should. 


MODIFIED  INSTRUMENT  TO 

TEST  LIGHTNING  ARRESTERS 

Jack-Bearing    Ammeter    and    Test    Leads    Provided 

with    Bayonet   Joint   to   Permit   Using 

Different-Length   Handles 

The  portability  of  a  standard  General  Electric  am- 
meter and  jack  such  as  is  used  for  testing  the  charging 
current  of  aluminum-cell  lightning  arresters  has  been 
increased  by  the  Cumberland  County  Power  &  Light 
Company  of  Portland,  Me.,  by  the  expedient  shown  in  the 
accompanying  illustration.  When  purchased,  this  ap- 
paratus was  mounted  on  a  pole  about  5  ft.  (1.52  m.) 
long.  This  length  was  suitable  for  some  plants  on  the 
company's  system,  but  did  not  prove  convenient  for 
others  on  account  of  space  limitations.  Consequently  the 
rod  was  cut  off  and  a  6-in.   (15.24-cm.)   sleeve  of  1-in. 


parts  of  modified  jack  for  testing  lightning  arresters 

(2.54-cm.)  brass  pipe  fitted  onto  the  short  section  hold- 
ing the  ammeter  and  its  connections.  In  this  was  cut  a 
Vi-in.  (6.35-mm.)  slot  2%  in.  (57.15-mm.)  long,  with  a 
bayonet  joint  at  the  inner  end.  In  addition  a  suitable 
rod,  from  3  ft.  to  5  ft.  (0.9  m.  to  1.5  m.)  long,  accord- 
ing to  conditions,  was  provided  for  each  station.  Each 
rod  is  turned  down  from  a  diameter  of  1^4  in.  (31.75 
mm.)  at  the  end  to  1  in.  (25.4  mm.)  to  fit  the  ferrule 


et  into  1  in-  rod  near  t in-  end  of  1  he 
reduci  on  provides  b  mean-  of  locking  the  rod  in 

the  ion  the  apparatus  la  in  u  e.    As  the  proper 

length  of  rod,  with  reduced  section  and  locking  screw, 
at  ion,  it  is  <>ni>  i  for  i  he  te  I 

then  i"  ca  rj  the  short  section  bearing  the  sleeve,  am 
meter,  jack  and  leads  Prom  one  plant  to  another 


COST  OF  CONSTRUCTING 

PUMP  FOR  MANHOLES 

Structural     Details    of    a    300-Gal.     (1 135. 6.1.)     Pump 

Constructed  by  the  Lincoln  Park  Commission, 

Chicago,    at    Cost    of    $769.49 

Because  it  has  unusual  quantities  of  water  to  contend 
with  in  its  underground  distribution  system,  the  elec- 
trical  department  of  the  Lincoln  Park  Commission,  Chi- 
cago,  has  constructed  an    extra    heavy-duty,  portable, 

manhole  pump.  The  entire  equipment  is  mounted  on  a 
small-wheel  truck  so  that  it  can  be  hauled  behind  an 
automobile  or  a  truck.  The  prime  mover  consists  of  a 
12-hp..  1500-r.p.rn.  marine  engine.  It  is  connected  direct- 
ly   to  a   centrifugal   pump   which   is   rated   at  500   gal. 

L892.67  1.)  per  minute  at  2000  r.p.m.  The  compact 
method  of  mounting  this  equipment,  together  with  a  23- 
gal.  (87-1.)  gasoline  tank,  a  5-gal.  (18.9-1.)  automobile 
radiator,  a  20-gal.  (75.7-1.)  circulating  system  tank  and 
a  66-gal.  (249.8-1.)  priming  tank,  is  shown  in  the  ac- 
companying illustration.  Pumping  against  a  head  of 
15  ft.  (4.57  m.),  including  suction  and  discharge 
heads,  this  outfit  will  deliver  300  gal.  (1135.6  1.)  of  water 
p.r  minute.  Fitted  as  it  is  with  a  4-in.  (10.16-cm.) 
intake  line  and  a  3-in.  (7.6-cm.)  discharge  hose,  it  will 
lift  water  30  ft.  (9.14  m.). 

One  of  the  features  of  the  outfit  is  that  the  entire 
control,  including  the  spark  and  gasoline  levers,  the  out- 
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ARRANGEMENT   OF    UNITS   IN   A   COMPACT,   PORTABLE    MANHOLE 
PUMPING  OUTFIT 

let  and  air-vent  valve  handles  and  the  circulating-system 
valves,  is  all  grouped  at  the  front  of  the  machine.  This 
plan  has  worked  out  to  facilitate  one-man  operation. 
Another  feature  is  that  means  have  been  provided  for 
obtaining  access  readily  to  any  part  by  making  the  in- 
closing walls  either  hinged  or  entirely  removable.  Al- 
though the  pump  has  been  in  operation  only  a  few  weeks, 


1  ha    already  proved  Its  value  bj  pumping  drj  a  line  oi 
Len  •"•  In.     I  62  cm.  I  dud     thai   lie  aloi  ore  01 

Lake  Michigan.     A  detailed  statement  of  the  0 

1    01    I  0N8  rBU<  1  ING   1  mi  BGl  \<  i    m  wiim  1    PUMP 


"...1 iglne  and  muflli  1  .  .$;»o.oi 

dlatoi          I 

Conatructlon  "i  truck  foi  angina  pump  and  irheeli  I 

itlori  of  engine  on  pump  truck 

Painting  pump  truck    i.r,. 

SucUon  boas,  \..i\.    and  ftttlngi 

Three  valv<  1   (]  \   tt)    1  88  1  cm  > 

<  ine  <:ip   o.J 

Twelve  1  "'1 1                             > o.Il 

ilpe  pluga   (varl                1    ■  ■ :: 

Five  buahlnga   (varlou      Lsea) 0  1 

\\';i t <t    pipe   (varloua  alxea)    <i^  n  >    (8.68  m.) ii.3< 

Twentj  -<i^ii<   nipplea   i  varloua  Usee) sfl 

Pour  T*i    (varloui    aizea) n.s, 

1    (varli                1    o.H 

Flfty-alx  screws  and  nuta  (varl<                    1.01 

Nineteen    L'a    <  varloua    sizes) 1.6J 

Six    padlocks    (  various   sizes) 6.6l 

.Miscellaneous   material    24. li 

Total    

Labor . 

Mechanic,   thirty-one  hours  at    50  cents $lii.50 

Helper,  104  hours  at  v.'l  cents 

$48.71 
Garage  expense    (overhead) 120.81 

Total $769.41 


constructing  this  outfit  in  the  shops  of  the  commission 
under  the  direction  of  C.  H.  Shepherd,  electrical  engi- 
neer, is  given  in  the  accompanying  table. 


TRUCK  FOR  CONVEYING  MOTORS 

Vehicle  Which  Will  Transport  Motors  Up  to  30  Hp. 
Designed  So  as  to  Make  Unloading  Easy 

BY   H.   s.   RICH 

A  handy  truck  for  conveying  electric  motors  around 
a  shop,  and  which  is  made  from  common  material  such 
as  is  found  in  almost  any  large  mill,  is  shown  in  the  ac- 
companying illustration.  The  rear  axle  is  made  of  cold- 
rolled  steel  shafting  1  in.  (2.54  cm.)  in  diameter  and 
2  ft.  (0.61  m.)  long,  the  rear  wheels  being  12  in.  (0.3 
m.)  in  diameter  and  2  in.  (5.08  cm.)  wide.  The  front 
axle  is  0.75  in.  (1.90  cm.)  in  diameter.  The  platform 
is  made  of  1.5-in.  (3.81-cm.)  maple,  bound  on  the  two 
long  sides  and  front  with  1-in.  (2.54-cm.)  angle  iron, 
which  projects  over  the  rear  end  on  both  sides  about 
1.5  in.  (3.81  cm.),  so  that  a  1-in.  (2.54-cm.)  pipe  roller 
can  be  fitted  thereto.  Between  the  roller  and  the  bar 
carrying  it  should  be  packed  long  hard-wood  slats,  which 
will  enable  the  roller  to  turn  easily. 

A  flat  bar  1.25  in.  (3.18  cm.)  wide  by  0.5  in.  (1.27 
cm.)  thick  is  bent  in  the  form  of  a  flat-topped  arch  and 
welded  to  the  top  of  the  front  axle  about  3  in.  (7.62 
cm.)  from  each  end,  first  having  a  hole  drilled  through 
it  to  receive  the  king  bolt.  The  truck  is  drawn  by  a 
0.5-in.  (1.27-cm.)  round  bar  bent  from  one  piece. 

The  tailboard  may  be  made  of  1-in.  (2.54-cm.)  angle 
iron,  assembled  in  the  form  of  a  grid,  or  of  1.5-in.  (3.81- 
cm.)  maple,  which  should  be  bound  with  1-in.  (2.54-cm.) 
angle  iron  and  should  be  hinged  to  the  end  of  the  plat- 
form with  the  same  bar  that  holds  the  roller.  Half- 
round  bars  should  be  fastened  lengthwise  of  the  platform 
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with  countersunk  screws,  about  4  in.  (10.16  cm.)  apart, 
on  which  a  motor  can  slide  without  any  obstruction 
crosswise.  The  front  end  of  the  platform  is  held  down 
over  the  king  bolt,  passing  through  the  front  side  with 
a  washer  and  cotter  key.  Over  the  king  bolt  is  slipped 
a  flat  bar  about  2  in.  (5.08  cm.)  wide,  %  in.  (9.5  mm.) 
thick  and  5  in.    (12.7  cm.)    long,  bent  slightly  upward 


Top    View 


TWO  VIEWS  OF  MOTOR-CONVEYING  TRUCK 

at  one  end  and  provided  with  an  extra  large  hole  in  one 
end  to  receive  a  tackle  hook. 

To  unload  the  truck  the  motor  is  slid  toward  the 
rear,  the  front  end  of  the  truck  tipped  up  and  the  motor 
allowed  to  slide  down  the  tailboard.  When  not  in  use 
the  tailboard  can  be  thrown  back  on  to  the  truck. 
Braces  are  needed  between  the  floor  and  the  upper  ends 
of  the  tailboard  to  prevent  the  truck  from  tipping 
backwards.  This  truck  will  easily  transport  any  motor 
up  to  30  hp.,  or  a  weight  of  about  1000  lb.  (453.6  kg.). 


WHY  CONVERTER  VOLTAGES 

WERE  NOT  BALANCED 

Necessity  of  Recognizing  in  Installing  Synchronous 

Converters  That  Most  Operating  Conditions 

Are   Far   from   Ideal 

BY  E.  C.  PARHAM 

It  is  fair  to  assume  that  any  electrical  machine  that 
is  designed  and  adjusted  to  give  good  performance  un- 
der average  operating  conditions  is  not  likely  to  give 
as  good  performance  under  extreme  conditions.  Un- 
fortunately, nearly  all  operators  seem  to  feel  that  the 
conditions  of  their  own  operating  are  average  ones. 
Usually  this  proves  not  to  be  so,  especially  in  instances 
where  troubles  arise.  The  manufacturer  can,  within 
reason,  supply  a  machine  that  will  operate  satisfactorily 
under  almost  abusive  conditions,  but  such  a  machine 
will  cost  more  and  operators  generally  are  unwilling  to 
pay  the  increased  cost. 

A  synchronous  converter  was  furnished  in  one  case 
to  operate  under  specified  conditions  that  were  fairly 
average.  The  operator  had  paid  for  a  machine  of  lib- 
eral rating  and  he  had  received,  in  good  measure,  what 
he  had  paid  for.  The  machine  was  installed  and  with- 
out in  any  way  modifying  the  factory  adjustments.  On 
starting,  it  took  excessive  current  and  the  brushes 
sparked  badly  even  after  the  converter  was  up  to  full 
speed.  As  the  operator  had  seen  the  machine  tested 
and  had  accepted  it  without  the  least  doubt  that  it 
would  be  entirely  satisfactory,  naturally  he  did  every- 
thing that  he  could  to  eliminate  the  trouble  before  call- 
ing for  assistance.  He  failed  to  locate  the  trouble  be- 
cause he  was  handicapped  by  his  own  assumption  that 


everything  for  which  he  might  be  considered  respon- 
sible was  all  right  and  that  something  must  have  hap- 
pened to  the  machine  between  the  time  of  testing  it  and 
the  time  of  starting  it. 

The  engineer  who  was  called  upon  to  locate  the 
trouble  began  work  with  only  one  assumption,  and  that 
was  that  something  was  wrong ;  what  was  wrong  was 
not  evident.  His  first  move  was  to  measure  the  alternat- 
ing voltage  applied  to  the  machine,  expecting  to  find  the 
voltage  excessively  high.  He  did  not  find  the  voltage 
excessively  high  but  he  did  find  that  the  phase  voltages 
were  40  per  cent  unbalanced.  That  is,  the  voltage  of 
the  phase  of  highest  voltage  was  40  per  cent  greater 
than  the  voltage  of  the  phase  of  lowest  voltage.  Had' 
the  converter  been  carrying  anywhere  near  its  rated 
capacity,  the  unbalancing  would  have  manifested  itself 
further  by  excessive  heating.  The  unbalancing  proved 
to  be  due  to  the  incorrect  transformer  connections.  On 
correcting  this  irregularity  commutation  became  satis- 
factory. 


REMOVABLE  CRANE 

USED  WITH  TRUCK 

With  Geared-Type  Derrick  Hoist  2-Ton  (i.8i-Metric 

Ton)   Loads  Are  Easily  Lifted  Aboard 

Truck  or  Unloaded  Therefrom 

The  San  Diego  (Cal.)  Consolidated  Gas  &  Electric 
Company  has  recently  placed  in  service  a  portable  crane 
which  may  be  mounted  on  any  of  the  company's  2-ton 
or  4-ton  (1.81  or  3.62  metric  ton)  trucks,  of  which 
there  are  eight  in  use.  Ordinarily  the  crane  is  kept  on 
the  transformer  platform.  If  any  truck  is  required  to 
deliver  a  load  which  can  be  advantageously  handled 
with  the  portable  crane,  such  as  transformers  or  motors, 
it  is  the  work  of  only  a  few  minutes  to  drop  the  base  of 
the  crane  into  a  socket  at  the  rear  of  the  truck.  The 
crane  has  a  capacity  of  2  tons  (1.81  metric  tons).  With 
it  two  men  can  easily  pick  up  a  50-kw.  subway  trans- 
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READY  TO  UNLOAD  TRANSFORMER  WITH  CRANE 

former,  swing  it  overboard  at  the  rear  of  the  truck  and 
lower  it  into  a  manhole. 

The  removable  feature  is  desirable  in  that  one  crane 
is  sufficient  for  several  trucks.  When  loads  are  deliv- 
ered such  as  poles  or  pipe,  the  handling  of  which  does 
not  necessitate  the  use  of  a  crane,  the  entire  bed  of  the 
truck  is  clear  for  the  load. 


E  I    E  CTRICA  I.     W  <)i:i.  D 


Vol..  69,  No.   ifi 


CENTRAL  STATION  SERVICE 

Department  Devoted  to  Commercial  Policy  and  Management   Topics, 
Including  Applications  of  Electric  Light,  /'oner  and  llmi 


CAMPAIGNS  SHOULD  BE 

ARRANGED  IN  ADVANCE 

Analysis  of  "Off-Month  Conditions  by  Toledo  Com- 
pany Showed  Insufficient  Preparation  Given 
to  Campaign  for  These  Months 

Last  year  the  Toledo  (Ohio)  Railways  &  Light  Com- 
pany sot  a  sales  bogie  for  each  month.  Its  sales  ex- 
ceeded the  mark  for  each  month  but  two.  An  analysis 
of  the  reason  for  failure  to  reach  bogie  in  the  two  "off" 
months  showed,  according  to  E.  R.  Kelsey,  that  not 
enough  time  and  thought  had  been  given  to  preparing 
campaigns  for  those  months.  For  this  reason  the  To- 
ledo company  began  working  on  its  1917  campaigns  in 
October  of  1916.  All  of  the  printed  matter  for  its  Feb- 
ruary campaign  was  prepared  and  delivered  to  the  com- 
pany early  in  January. 

"We  believe,"  said  Mr.  Kelsey,  "that  we  should  plan 
our  work  and  work  our  plan.  No  campaign  should  be 
attempted  without  at  least  thirty  days'  preparation. 
Every  company,  large  or  small,  can  and  should  do  the 
same  thing.  The  small  company  cannot,  of  course,  oper- 
ate campaigns  on  a  large  scale,  but  it  should  have  some 
sort  of  a  separate  campaign  offer  every  month.  The 
small  companies  especially  should  do  more  business  on 
trial  and  on  small-payment  propositions.  The  adver- 
tising used  in  connection  with  the  offer  should  be  planned 
and  scheduled  in  advance. 

"We  have  even  found  that  it  is  a  very  good  idea  to 
have  each  individual  salesman  planning  ahead.  Our 
men  know  a  month  in  advance  what  the  next  campaign 
will  cover.  It  helps  them  to  lay  out  their  work,  and  it 
helps  the  company's  total  sales." 


SOME  REASONS  FOR  SELLING 

FANS  ON  DEFERRED  PAYMENTS 

The    Opinion    Held   by   the    Commonwealth   Edison 

Company's   Salespeople   Is  That   at   Least 

Four  Payments  Should  Be  Permitted 

No  voice  was  raised  against  a  proposed  plan  for  sell- 
ing fans  on  deferred  payments  when  E.  A.  Edkins  of 
the  Commonwealth  Edison  Company  asked  for  opinions 
on  such  a  policy  before  a  recent  meeting  of  employees 
engaged  in  merchandising.  Every  one  who  spoke  fa- 
vored time  payments.  Some  thought  the  payments  should 
be  small,  but  the  majority  believed  25  per  cent  cash  and 
the  balance  in  three  equal  amounts,  payable  each  month, 
was  the  proper  division.  Those  who  had  had  experi- 
ence with  the  deferred-payment  plan  said  it  did  not  cause 
customers  to  return  fans  without  full  payment. 

The  greatest  advantage  seen  in  the  policy  is  that  it 
would  probably  act  to  spread  the  fan  season  over  a 
greater  number  of  summer  months.  In  proof  of  this 
it  is  pointed  out  that  many  persons  have  now  the  idea 
that  they  can  buy  fans  from  the  Edison  company  on  the 


deferred-paymenl  plan,  an  Impression  gained  from  time- 

paynicnt  offers  made  on  other  appliances.  When  a  cus- 
tomer with  such  a  mistaken  idea  arrives  at  one  of  the 
shops  early  in  the  summer,  selects  a  fan,  and  then  finds 
he  cannot  buy  it  on  the  deferred-payment  plan,  he  gives 
up  the  idea  of  buying  it,  or  at  least  defers  the  purchase 
until  the  hot  weather  makes  it  impossible  longer  to  with- 
hold it. 

If  the  deferred-payment  plan  were  in  force,  the  pros- 
pective buyer  would  become  a  purchaser  at  the  time  of 
his  first  visit,  and  thus  fan  sales  early  in  the  season 
would  result.  This  would  have  the  effect  of  making  the 
fan-sale  period  begin  earlier,  and  would  to  some  extent 
relieve  the  period  of  rush  during  the  hot  months.  It 
was  also  thought  that  the  deferred-payment  plan,  com- 
bined with  proper  and  intelligent  salesmanship,  would 
tend  to  make  the  fan  more  of  an  all-year  proposition 
than  one  restricted  to  the  summer  season. 


CENTRAL  STATIONS'  CHANCE 

TO  SERVE  THE  NATION 

By    Encouraging    Patriotism    Through    the    Use    of 

Electric  Flags  and  by  Promoting  the  Sale  of 

Government  Bonds 

An  opportunity  is  now  at  hand  for  central  stations  to 
encourage  patriotic  display  and  at  the  same  time  to 
take  on  an  added  lighting  load  through  the  electric 
flag.  Never  in  the  history  of  the  United  States  has 
the  national  emblem  been  so  widely  displayed  as  it  is 
to-day.  In  fact,  flag  and  bunting  manufacturers  are 
absolutely  sold  out,  and  orders  now  placed  cannot  be 
filled  before  June  or  July. 

Ordinary  flags  have  a  daytime  display  value  only, 
but  electric  flags  have  a  full  twenty-four-hour  display 
value.  Every  building  is  now  a  real  "prospect"  for  an 
electric  flag.  Not  only  may  electric  flags  be  used  for 
outside  display  but  for  interior  display  also.  They 
have  been  used  widely  in  the  Middle  West  by  theaters, 
being  placed  either  just  over  or  to  one  side  of  the  stage. 
Hotels  and  restaurants  are  using  them  for  conspicuous 
display  in  dining  rooms.  In  fact,  they  can  serve  as  an 
emblem  of  national  pride  and  patriotism  in  every  place 
of  amusement. 

Industrial  establishments  are  using  electric  flags  in 
the  shops,  where  they  offer  practically  the  only  mean* 
of  displaying  the  red,  white  and  blue. 

Besides  the  load  value,  there  is  an  element  of  policj 
involved.  It  has  been  half  a  century  since  the  Amer 
ican  people,  drawn  from  every  quarter  of  the  globe,  have 
been  welded  together  in  a  struggle  for  the  right  an( 
the  best  principles  of  democracy  as  they  are  to-day 
Patriotism  in  this  wide  and  glorious  sense  is  a  nev 
thing  to  this  nation,  and  it  is  only  just  beginning  t< 
grip  the  hundred  million  people.  To  stimulate  and  in 
crease  this  patriotism,  to  help  fire  the  American  people 
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with  the  noble  ideals  for  which  President  Wilson  has 
pledged  the  manhood  and  resources  of  the  United  States, 
the  central  stations  as  a  matter  of  policy  should  do  their 
share.  One  way  is  by  actively  promoting  the  display 
of  the  Stars  and  Stripes  through  the  electric  flag. 

By  Selling  War  Bonds  to  Consumers  Cause  of 
Nation  Is  Helped 

Another  patriotic  measure  which  central  stations  are 
well  equipped  to  promote  is  the  sale  of  government 
bonds  to  consumers.  By  subscribing  for  a  block  of 
these  bonds  and  selling  them  at  the  same  price  to  con- 
sumers the  central 
stations  would  be  do- 
ing a  great  service  to 
their  country. 

Department  stores, 
drug  stores,  tobacco 
stores  and  others 
have  already  an- 
nounced their  inten- 
tion of  acting  for  the 
government  in  the 
sale  of  bonds  to  the 
public  if  their  serv- 
ices are  needed.  But 
with  none  of  these  is 
the  opportunity  to 
serve  the  government 
so  great  as  with  the 
central  station.  The 
expense  will  not  be 
large.  Practically  all 
that  will  be  necessary 
will  be  a  letter  to  each 
consumer  as  an  inclo- 
sure  with  the  monthly  bill  which  is  soon  to  be  mailed. 

Should  the  central  stations  feel  inclined,  they  could 
offer  to  finance  the  payment  of  these  bonds  through 
installment  privileges  and  so  promote  a  wider  distribu- 
tion of  them. 


PATRIOTIC — INSPIRING — TIMELY 
The  electric  flag  should  be  displayed  not  only  by  all  central  stations  but 
by  every  industry,  store  and  public  place  in  the  community. 


WHY  THE  CENTRAL  STATION 

STANDS  ALONE  TODAY 

Much  New  Vision  Needed  Before  Light  Companies 

Will  Regard  Customers  as  Something  More 

Valuable  Than  Personification  of  Meter 

BY  C.  A.   MAGEE 

Manager  New  Business  and  Merchandise  Department,  Consolidated 
Gas,  Electric  Light  &  Power  Company,   Baltimore,  Md. 

In  all  that  has  been  said  of  central  station  selling,  one 
very  important  point  has  been  almost  entirely  disre- 
garded. Commercial  enterprise  in  the  appliance  field,  it 
is  true,  sells  goods  and  makes  a  profit ;  it  wins  new  cus- 
tomers and  keeps  a  closer  contact  with  consumers,  but 
then  it  does  another  thing.  It  tends  to  bring  the  central 
station  down  into  the  classification  of  a  merchant  or  a 
manufacturer  and  establish  it  before  the  people  as  a 
normal,  natural,  necessary  kind  of  business. 

Therefore  in  insisting  upon  recognition  as  manufac- 
turers and  dealers,  and  placing  very  little  emphasis  upon 
our  "public  service  corporation"  nature,  we  are  moving 
to  correct  an  error  which  has  hampered  and  restrained 
us,  has  narrowed  our  vision,  and  has  built  up  around 
us  a  hedge  that  shuts  us  out  of  consideration  by  the 
public  as  ordinary  commercial  concerns.     For  we  are 


isolated  to-day,  a  thing  apart,  expected  to  read  our 
meters,  collect  our  bills,  and  to  be  content  with  that. 
And  this  isolation  has  been  accomplished  with  our  own 
consent  and  co-operation,  merely  because  of  the  peculiar 
nature  of  our  delivery  system. 

It  is  interesting  to  consider  just  how  we  must  look  to 
the  other  people.  If  we  could  manufacture  our  product 
and  deliver  it  in  wagons,  drawn  through  the  streets  by 
horses,  or  on  motor  trucks  or  bicycles,  there  would  be  no 
such  feeling.  We  would  be  as  other  manufacturers  and 
dealers,  with  no  one  to  question  our  freedom  of  action. 
But  will  any  one  say,  in  these  present  times  of  under- 
ground systems  and 
streets  congested  with 
motor  traffic,  that 
our  delivery  system 
disturbs  or  incon- 
veniences or  discom- 
modes the  great  pub- 
lic to  anything  like 
the  extent  that  a  large 
fleet  of  department 
store  delivery  wagons 
does? 

Suppose  we  imag- 
ine a  single  depart- 
ment store  serving  an 
entire  city  of  600,000 
people,  as  the  Consoli- 
dated of  Baltimore 
does,  with  150,000 
charge  customers  on 
its  books,  each  receiv- 
ing a  supply  of  our 
product  each  day. 
What  would  its  de- 
livery system  amount  to?  Five,  three,  two,  one-ton 
trucks,  thousand-pound  light  wagons,  motorcycles, 
bicycles,  one  and  two-horse  wagons — an  incessant 
movement  of  them  through  the  streets,  crowding, 
jamming,  congesting,  contesting  with  pedestrians  and 
with  other  wagons,  occasionally  colliding  to  relieve  the 
monotony,  and  maiming  or  even  killing  people,  with  the 
constant  menace  of  the  reckless  or  incompetent  driver. 
Contrast  this  with  our  own  delivery  system,  either  gas 
or  electric.  But  the  public  naturally  has  not  stopped  to 
think  of  this.  While  other  delivery  systems  have  been 
forcing  the  public  to  ever-increasing  expense  and  dis- 
comfort, with  constantly  growing  traffic  problems,  ours, 
on  the  contrary,  is  less  in  evidence  than  ever  before.  It 
is  built  better,  is  less  obtrusive,  less  unsightly,  more 
permanent,  and  almost  entirely  free  of  annoyance  or 
danger  to  the  public.  Of  the  two  types  of  delivery  sys- 
tem, ours  is  entitled  to  the  greater  consideration.  We 
ought,  then,  to  forget  the  isolation  that  was  forced  upon 
us  solely  because  of  our  delivery  system,  and  insist 
upon  our  right  to  be  classed  with  other  manufacturers 
and  dealers  upon  equal  terms,  allowing  us  full  freedom 
to  extend  our  activities  as  we  may  see  fit. 

If  it  be  granted,  though,  that  we  are  manufacturers 
and  dealers,  how  very  much  out  of  focus  some  of  our 
actions  are!  We  have  so  much  to  learn  before  we  can 
call  ourselves  equals  in  the  commercial  world.  How 
many  public  service  companies  would  survive  if  forced 
to  such  competition  as  is  a  part  of  the  daily  life  of  a 
department  store?  We  talk  service,  service,  service, 
and  we  spend  large  sums  of  money  on  it;  but  in  com- 


E  I.  E  CTRICA  I.     \v  0  K  L  I) 


Vol.  80,  So 


paral  Ively  fev<  do  w<     i  em  to  take  i  he  deparl  meni 

attitude  toward  a  customer.     Think  of  the 
tern  thai  permit    a  clerk  to  dip  Into  a  cadi  drawer  and 
er  his  monej   back,  with  no  hesitation  at 
all,  :  returned!     it   would  take  an  average  of 

four  or  five  days  in  a  public  service  companj  to  pu1 
through  Buch  a  transaction.  Any  woman  "keeping 
house"  can  ki\«'  u^  information  on  this  subject  thai  will 
open  our  ej  es  wide. 

And   what    depart nit'iit    stoic,   with   20  per  cent    of   the 

population  on  its  hooks  as  regular  customers,  would  ever 
think  of  hiding  itself  away  on  a  Bide  street?     No  de 

partment  store  that  is  really  alive  would  feel  satisfied 
and  contented  merel.v  to  gel  a  customer  enrolled.  It 
would  waid  to  sell  more  and  more  to  that  customer.  It 
would  never  restrict  itself  to  one  art  ule.  It  would  never 
permit  itself  to  say  that  a  saturation  point  was  possible; 
much  less  would  it  relax  its  effort  in  the  belief  that  it 
had  been  reached.  Above  all  it  would  hold  forth  righl 
Where  (lie  most  people  congregate  and  where  its  location 

v  >uld  be  familiar  to  all. 

Much  new  vision  will  lie  required  before  the  time  ar- 
rives when  gas  and  electricity  manufacturers  and  deal- 
ers will  regard  a  customer  as  something  more  valuable 
than  the  personification  of  a  meter. 

Manner  ok  Cultivating  Good  Will  Crude 

We  try  to  cultivate  good  will,  of  course.  We  all  do 
now.  But  we  are,  if  I  may  take  the  liberty  of  saying  it, 
rather  crude  in  our  manner.  We  talk  too  much  about 
our  desire  for  good  will.  We  are  too  stiff  about  it.  We 
don't  know  how  to  unbend  gracefully.  We  are  self-con- 
scious, and  too  often  we  treat  ourselves  to  a  warm  glow 
of  approval  for  our  virtuous  attitude.  We  are  inclined 
to  make  a  wonderful  fuss  over  some  new  wrinkle  that 
we  put  into  effect,  when  a  department  store  would  dis- 
charge a  department  head  who  had  overlooked  the  same 
thing.  Curiously  enough,  we  sometimes  make  our- 
selves a  nuisance  to  our  customers  by  forcing  our  at- 
tentions upon  them  in  an  ungraceful  way.  We  spend 
money  to  do  things  for  them;  but  they  would  be  quite 
as  well  satisfied  if  we  treated  them  as  fellow-men,  not 
fawning  about  or  fussing  over  them. 

Has  the  central  station  a  personality?  Where  or 
how  do  we  really  try  to  cultivate  it  or  to  show  it?  Who 
among  us  is  really  trying  to  get  acquainted  with  his 
own  customers?  But  a  live  retail  store  in  the  busiest 
part  of  the  shopping  district  will  do  more  than  sell  ap- 
pliances. It  will  sell  energy,  because  it  will  put  the 
company  on  a  footing  with  other  merchants.  It  will 
humanize  and  educate  the  "public  service"  fraternity, 
which  very  much  needs  to  learn  ordinary  commercial 
intercourse  with  the  public  before  it  can  expect  that 
public  to  trouble  itself  to  cultivate  the  gas  or  electric 
company. 

E.  C.  Simmons,  who  built  up  the  largest  hardware 
business  in  the  world,  during  his  entire  active  connection 
with  his  immense  business  kept  his  desk  just  inside 
the  front  door  of  his  store,  where  nowadays  we  of  the 
central  stations  have  the  "information  desk,"  usually 
commanded  by  a  boy.  And  Mr.  Simmons  personally 
greeted  every  visitor  to  his  immense  establishment.  He 
gave  his  business  a  personality;  he  made  it  a  human, 
living  thing.  And  I  can't  think  of  a  greater  need  in 
the  "public  service"  line  than  that  it  should  come  out 
of   its   shell,   wake  up,  get   alive,   exhibit  a  little   real 


red-blooded  action,  get   acquainted  with  it     custom* 

and  see  how  it  would  feel  to  earn  a  living  instead  of  be- 
ing retired  on  a  pension.  It  would  do  the  indu  trj  no 
harm   whatever  to  take  a  chance  once  in  a  while. 


TRANSMISSION  LINES 

TO  SERVE  SMALL  TOWNS 

Adequate    Revenue    from    Street    Lighting    Must    Be 

Stipulated    in    Beginning — Unincorporated 

Communities  Present  Special  Problem 

Before  the  price  of  copper  rose  to  its  pre  enl   height 

civ  ice  for  small  towns  from  transmission  lines  was 
interesting  central  station  managers  in  everj  section  of 
the  country.  Main  problems  are  involved  owing  to  the 
peculiarities  of  this  class  of  communities,  their  class  of 
load  and  their  relation  to  the  central  station. 

A  discussion  of  a  paper  on  transmission  lines  to  serve 
small  towns  presented  at  the  recent  Wisconsin  electri- 
cal association  convention  developed  into  an  experience 
meeting  that  brought  out  several  ideas. 

Those  who  would  give  transmission  service  were  coun- 
seled to  take  a  firm  stand  at  the  very  beginning  of  nego- 
tiations as  regards  the  street-lighting  contract.  This, 
it  should  be  specifically  stated  at  the  outset,  should  be  of 
such  nature  as  to  yield  the  company  $1.50  per  capita  per 
year.  One  operator  said  his  experience  had  shown  that 
it  is  much  better  to  make  this  demand  at  the  beginning 
and  get  the  point  conceded  than  to  try  to  "get  in"  with 
a  lower  price  and  later  attempt  to  increase  it. 

It  was  also  pointed  out  that  there  are  certain  contract 
stipulations  which  are  valuable  both  to  the  community 
served  and  to  the  company.  For  instance,  if  the  energy 
is  sold  to  the  community  at  a  straight  rate  of  3  cents 
per  kilowatt-hour,  a  provision  should  be  made  whereby 
large  or  off-peak  business  in  the  small  community  can 
be  taken  directly  by  the  serving  company.  This  is  es- 
sential because  the  community  buying  energy  at  3  cents 
sometimes  cannot  afford  to  resell  it  at  a  price  attractive 
to  a  large  or  off-peak  user.  Still,  it  would  be  desirable 
from  the  standpoint  of  revenue  to  the  serving  company, 
and  also  from  the  standpoint  of  encouraging  industry  in 
the  community,  to  serve  this  business.  Such  a  provision 
generally  takes  the  form  of  a  clause  permitting  special 
contracts  between  the  serving  company  and  certain 
probable  customers  in  the  community. 

Problem  of  Unincorporated  Communities 

Unincorporated  communities  wanting  service  present 
a  special  problem,  because  there  is  no  official  body  with 
which  the  serving  company  can  contract.  The  best  plan 
seems  to  be  to  urge  incorporation.  If  this  fails,  service 
is  sometimes  given  if  the  business  men  of  the  city  will 
form  themselves  into  a  self-appointed  committee  to  sign 
a  contract,  agreeing  individually  and  collectively  to  guar- 
antee the  payment  of  the  electricity  bill  of  the  com- 
munity. 

In  all  the  discussion  it  was  the  opinion  that  in  towns' 
from  200  to  2000  inhabitants  it  is  desirable,  in  order 
to  reduce  overhead  expense,  to  conduct  billing  and  meter 
reading  from  the  home  office.  In  this  case  the  street 
lighting  is  controlled  by  an  eight-day  time  switch  that 
is  wound  by  the  town  marshal  for  $5  a  month.  Under 
this  plan  some  local  merchant  is  usually  selected  to  han- 
dle lamps  on  a  10  per  cent  commission  basis. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


ANALYSES  OF  COALS 

Data  on  Coals  Purchased  by  the  Government  in  the 

Past  Eight  Years — Combustion  in  the  Fuel 

Bed  of  Hand-Fired  Furnaces 

TWO  recent  publications  of  the  Bureau  of  Mines 
are  noteworthy  far  beyond  the  mining  industry, 
as  they  refer  to  the  use  of  coal  as  fuel.  The  first 
publication  referred  to  is  Bulletin  119  of  the  Bureau 
of  Mines,  the  title  being  "Analyses  of  Coals,"  by  George 
S.  Pope.  The  government  of  the  United  States  annually 
expends  approximately  $8,000,000  for  coal.  Prior  to 
1906  this  coal  was  purchased  mainly  on  its  reputation, 
or  trade  name,  rather  than  under  contracts  specify- 
ing the  heating  value  of  the  coal,  its  contents  of  ash 
and  moisture  and  other  characteristics.  In  recent 
years  the  government  and  other  large  consumers  have 
appreciated  more  and  more  the  desirability  of  definitely 
determining  by  chemical  analyses  and  tests  the  char- 
acter and  quality  of  coal  deliveries.  Studies  of  engine- 
room  and  boiler-room  efficiencies  and  economies  point 
forcibly  to  the  necessity  of  devoting  more  thought  to 
the  improvement  of  the  boiler-room  end.  This  calls  for 
an  intimate  knowledge  of  the  character  and  quality  of 
the  fuel  used.  The  analyses  and  tests  of  delivered  coal 
furnish  such  data,  whereby  the  power-plant  results  can 
be  comprehensively  studied  and  a  continuous  check 
maintained  on  the  coal  and  on  the  conditions  of  plant 
operation. 

In  Bulletin  119  are  summaries  of  coal  analyses  made 
from  1908  to  1915  for  the  government.  First  a  table 
is  given  referring  to  Pennsylvania  anthracite  coal.  This 
is  followed  by  a  second  table,  much  larger,  covering 
forty-four  pages  and  referring  to  734  different  kinds 
of  foreign  and  domestic  coals  other  than  Pennsylvania 
anthracite.  In  each  case  the  mine  from  which  the  coal 
came,  its  commercial  name,  the  size,  its  approximate 
analysis  and  its  calorific  value  per  pound  are  given.  In 
addition  data  are  given  regarding  the  place  and  date  of 
delivery,  purchaser,  price  and  contract  guarantees  for 
the  coals  that  were  sampled  and  analyzed. 

The  other  publication  referred  to  is  Technical  Paper 
137  of  the  Bureau  of  Mines,  entitled  "Combustion  in 
the  Fuel  Bed  of  Hand-Fired  Furnaces,"  by  Henry 
Kreisinger,  F.  K.  Ovitz  and  C.  E.  Augustine.  This 
report  is  the  second  of  a  series  of  publications  of  the 
Bureau  of  Mines  on  the  general  subject  of  combustion 
of  coal  in  boiler  furnaces  and  similar  apparatus  where 
coal  is  burned  completely  for  the  purpose  of  producing 
heat  at  high  temperature.  The  first  publication  of  this 
series  was  Technical  Paper  63,  which  treated  of  the 
combustion  of  gases  and  other  combustible  substances 
rising  from  the  fuel  bed  of  the  side-feed  type  of  mechan- 
ical stoker.  The  main  object  of  the  present  investiga- 
tion (Technical  Paper  137)  was  to  determine  the  con- 
ditions governing  the  process  of  combustion  in  the 
fuel  bed  of  a  hand-fired  furnace.     The  results  of  this 


investigation  furnish  data  for  correct  design  of  coal- 
burning  grates  and  furnaces  and  their  efficient  opera- 
tion. They  also  cast  light  on  the  important  problem 
of  clinker  trouble  as  related  to  fusibility  of  ash.  A 
summary  of  results  and  conclusions  is  as  follows : 

The  fuel  bed  in  most  types  of  furnaces  acts  primarily 
as  a  gas  producer.  With  a  6-in.  (15.2-cm.)  fuel  bed 
the  oxygen  in  the  air  rising  through  the  grate  is  all 
used  up  in  combustion  in  the  first  4  in.  (10.2  cm.)  from 
the  grate.  At  a  distance  of  4  in.  (10.2  cm.)  from  the 
grate  the  carbon  dioxide  content  of  the  gases  has 
reached  or  passed  a  maximum  of  10  to  16  per  cent  and 
begins  to  drop.  At  the  surface  of  the  fuel  bed  the  gases 
contain  no  oxygen,  only  6  to  8  per  cent  of  carbon  dioxide 
and  20  to  32  per  cent  of  combustible  gases.  The  com- 
position of  the  gases  is  practically  independent  of  the 
rate  of  air  supply.  The  larger  the  quantity  of  air 
forced  through  the  fuel  bed  the  faster  the  fuel  burns 
or  gasifies,  but  the  ratio  between  weight  of  air  supplied 
and  weight  of  fuel  burned  remains  constant  at  about 
seven  to  one.  In  general  the  temperature  in  the  fuel 
bed  is  the  highest  3  in.  to  5  in.  (7.6  cm.  to  12.7  cm.  > 
from  the  grate,  which  is  also  the  point  of  maximum 
carbon  dioxide  content. 

Practical  Operation  of  Boiler  Furnaces 

In  the  practical  operation  of  boiler  furnaces  the 
significance  of  these  results  of  the  tests  is  as  follows: 
As  most  of  the  oxygen  is  consumed  in  the  first  4  in. 
(10.2  cm.)  of  the  fuel  bed,  it  is  not  necessary  with  the 
ordinary  rates  of  combustion  to  run  a  fuel  bed  thicker 
than  4  in.  to  6  in.  (10.2  cm.  to  15.2  cm.)  in  order  to 
obtain  a  high  carbon  dioxide  and  a  low  oxygen  con- 
tent in  the  flue  gases.  The  rate  of  combustion  or  gasi- 
fication of  coal  depends  on  the  amount  of  air  that  can 
be  passed  through  the  fuel  bed.  The  thicker  the  fuel 
bed  the  higher  is  its  resistance  to  flow  of  air  through  it 
and  the  less  air  can  be  passed  through  with  a  given 
chimney  draft.  A  thick  fuel  bed,  therefore,  reduces  the 
rate  of  combustion  and  thus  reduces  the  capacity  of  the 
boiler. 

A  thick  fuel  bed  is  further  undesirable  because  it 
increases  the  tendency  of  the  coal  to  form  troublesome 
clinker.  Perhaps  the  only  apparently  defensible  excuse 
for  carrying  a  thick  fuel  bed  is  the  fact  that  the 
chances  of  burning  holes  in  the  fuel  bed  are  reduced. 
A  skillful  fireman  avoids  holes  in  the  fuel  bed  by  firing 
frequently  and  placing  coal  on  the  thin  spots.  A  claim- 
that  fuel  beds  cannot  be  kept  in  good  condition  if  car- 
ried thin  is  a  confession  of  neglect  and  lack  of  skill. 

A  fuel  bed  is  understood  to  be  only  the  layer  of  in- 
candescent and  freshly  fired  fuel,  and  does  not  include 
the  layer  of  dead  ashes  and  clinker  on  the  grate.  The 
ash  fuses  in  the  upper  layers  of  the  fuel  bed,  and  as 
it  sinks  it  solidifies  2  in.  to  4  in.  (5.1  cm.  to  10.2  cm.) 
from  the  grate.  In  most  cases  the  fusion  occurs  in  a 
reducing  or  partly  reducing  atmosphere;  consequently 
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Ibilitj   of  ash  the  determination! 
should  be  made  in  i  parti}  reducing  atmo  phere. 
Since  tk  '    b<     tirface  of  i  fuel  bed  contain 

cenl  combustible  gas  and  practically   no 
additional  air  must  be  introduced  over  the 
fuel  bed  to  obtain  complete  combustion     This  state 
nu'iit  la  true  of  all  the  fuels  which  were  tested,  Includ- 
ing   COk<  genera]    statement,    about    one  halt'   of 

the  15  lb  (6.8  kg.)  "•'  air  used  to  burn  1  lb  (0.45  kg.) 
of  coal  m  a  boiler  furnace  is  supplied  through  the  fuel 
bed;  the  other  half  must  i>e  supplied  over  the  fuel  bed 


Generators,    Motors   and   Transformers 

Artificial  Loading  of  Generators  in  Water-Power 
I'taut. s  for  Test  Purposes. — Robert  Treat. — In  making 
tests  in  hydroelectric  plants  it  is  quite  frequently  found 
accessary  to  provide  artificial  loads  for  the  generators. 
The  author  describes  a  test  which  has  been  in  use  by 
Ross  &  Company  and  by  O.  H.  Ensign.  The  method 
consists  merely  in  connecting  another  generator  (when 
one  is  available)  to  the  machine  under  test,  with  one 
phase  reversed,  so  that  the  load  generator  runs  in  the 
opposite  direction  of  rotation  as  a  synchronous  motor 
i  Fig.  I.).    When  both  machines  are  up  to  speed  and  are 


Reverse  Phasas  Aonc/B 
for  Loading  as  Motor^     ' 


Oil   Circuit  Breaker- 


FIG.    1 — CONNECTIONS   FOR   REVERSING    PHASES    FOR    ARTIFICIAL 
LOADING  OF  GENERATORS 

excited  to  full  voltage,  the  gates  of  the  wheel  which  is 
"motoring"  are  gradually  opened  until  the  required  load 
is  obtained,  the  wheel  in  this  case  acting  as  a  water 
brake.  The  generator  and  motor  fields  may  now  be 
varied  to  produce  any  power  factor  and  voltage  desired. 
Several  hints  are  given  on  details  of  the  best  way  of 
carrying  out  the  tests. — Gen.  Elec.  Review,  April,  1917. 

Lamps  and  Lighting 
Nernst  Vapor  Lamps. — A  note  on  two  types  of  lamps. 
In  the  first  an  arc  passes  between  carbon  electrodes  in 
a  closed  bulb  through  an  atmosphere  of  zinc  chloride 
or  zinc  bromide.  The  pressure  of  the  vapor  should  be 
in  the  neighborhood  of  atmospheric  pressure.  Alumi- 
num or  titanium  can  be  used  instead  of  zinc.  The  effi- 
ciency is  similar  to  that  of  high-pressure  mercury-vapor 
lamps.  The  carbons  should  glow  slightly  and  the  arc 
should  be  not  less  than  1  3/16  in.  (3  cm.)  long.  In  the 
second  type  mercury  is  used  in  combination  with  vari- 
ous chlorides,  and  small  conical  pieces  of  glass  are 
fixed  within  the  bulb  to  guide  the  condensed  drops  from 
the  arc  and  the  vapors  to  the  arc.  A  specially  suitable 
salt  mixture  is  said  to  be  70  per  cent  zinc  chloride,  15 


per  cent  calcium  chloride,  5  per  cent  thallium  chlorifl 
5  per  cent  lithium  chloride,  and  r>  per  cent  cae  ill 
chloride.  The  efficiency  is  about  0.16  watt  per  hefol 
cp,  The  volatilization  of  the  salt  in  the  first  type  I 
lamp  i    effected  bj   some  form  of  externa]  heating;  i 

is  suggested  thai   the  series  resistance  may  be  u  ed  fo 

this  purpo  e.     Prom  Elek.  Zeit.,  Oct.  5,  1916,  and  < iei 
man  patents  288,228  and  288,229,  abstracted  in  . 
Abstracts,  Feb.  26,  1917. 

Traction 

Transformers  m  Single-Phase  Traction. — W.  Kuii 
mii;  In  single-phase  traction  systems  the  volt 
changed  three  times;  therefore  the  design  of  the  tram 
formers  is  of  special  importance.  The  first  part  of  thl 
paper  deals  with  the  dimensions  of  the  transformer 
and  the  author  shows  that  the  "specific  transform* 
volume"  (the  ratio  of  the  active  transformer  volume  t 
the  apparent  power)  equals  a  constant  C  divided  b 
the  fourth  root  of  the  product  of  emf.  and  curren 
That  is,  the  specific  transformer  volume  decreases  wit 
increasing  size  of  the  transformer.  The  transformei 
on  locomotives  are  therefore  less  of  a  ballast  than  o 
motor  cars  in  view  of  the  usual  values  of  the  capacith 
of  locomotive  and  motor-car  transformers.  In  oth< 
words,  the  advantages  of  voltage  transformation  c 
the  vehicles  of  a  single-phase  system  are  fully  utilize 
only  with  locomotives.  The  specific  transformer  vo 
ume  may  best  be  given  in  cubic  decimeters  per  kill 

1.5 


socokVA 


FIG.  2 — CURVE  OF  SPECIFIC  TRANSFORMER  VOLUME  AS  FUNCTIO 
OF   THE    APPARENT   POWER 

volt-amperes  (1  cu.  dm.  =  1  liter  =  61  cu.  in.).  F< 
single-phase  roads  with  a  frequency  of  15  to  16  cycl< 
the  constant  C  may  be  taken  as  3.5  for  the  units  jui 
mentioned.  The  curve  of  the  specific  transformer  vo 
ume  Vx  as  function  of  the  apparent  power  has  a  form  { 
shown  in  Fig.  2.  The  author  then  shows  that  for 
transformer  which  is  to  be  designed  for  smallest  si; 
and  weight  the  percentage  total  loss  may  be  consider* 
as  fixed.  He  then  shows  that  in  view  of  the  requir 
ments  of  the  magnetizing  currents  the  designer  hi 
not  a  free  choice  with  respect  to  dividing  the  total  lo; 
into  iron  loss  and  copper  loss.  For  lighting  tran 
formers  it  is  usual  to  make  the  iron  loss  considerab 
smaller  than  the  copper  loss,  in  order  to  render  tt 
total  yearly  iron  loss  as  small  as  possible,  these  tran 
formers  with  their  small  capacities  being  continual, 
connected  to  the  network.  On  the  other  hand,  f< 
transformers  used  in  connection  with  motors  and  di 
connected  from  the  network  together  with  the  motor 
the  requirement  is  that  the  iron  loss  and  the  copp 
loss  should  have  about  the  same  value  in  order  to  g 
maximum  efficiency  at  normal  load.  The  author  sho\ 
that  for  single-phase  traction  transformers  in  the  st 
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tions  as  well  as  in  the  locomotives  the  total  losses  should 
be  divided  in  the  same  way  as  with  lighting  trans- 
formers so  that  the  iron  losses  are  considerably  smaller 
than  the  copper  losses.  In  modern  commercial  designs 
of  specially  cooled  single-phase  transformers  of  large 
capacities  in  which  best  alloy  steel  is  used  the  ratio 
of  iron  loss  to  copper  loss  is  0.4. — Schweiz.  Bauzeitung , 
March  10,  1917. 

Installations,  Systems  and  Appliances 
Parallel  Operation  of  Distant  Generating  Stations. — 
P.  Normier. — An  article  analyzing  concisely  the  differ- 
ent factors  or  conditions  which  influence  the  operation 
in  parallel  of  two  or  more  generating  stations  at  a  dis- 
tance. The  author  discusses  in  succession  the  influence 
of  the  flywheel,  the  influence  of  the  prime  mover,  the 
influence  of  the  characteristic  curves  of  the  alternator, 
and  finally  the  parallel  operation  of  three-phase  alter- 
nators with  the  neutral  point  earthed. — L'Industrie 
Elec,  March  25,  1917. 

Magnetic  Control  Appliances. — C.  B.  Bradish. — In 
former  articles  of  his  long  illustrated  serial  on  indus- 
trial control,  the  author  has  discussed  the  application  of 
magnetic  control  to  both  standard  and  special  electric 
drive.  The  author  now  takes  up  the  discussion  of  mag- 
netic control  appliances.  He  first  deals  with  the  detailed 
construction  of  contactors  and  discusses  the  different 
types  for  low  voltages  and  high  voltages.  He  then  deals 
with  relays,  the  following  types  being  mentioned: 
gravity-reset  instantaneous  overload  relay,  electrically 
reset  overload  relay,  hand-reset  overload  relay,  inverse- 
time-limit  overload  relay,  current-limit  relay,  direct- 
current  current-limit  relay,  time-limit  accelerating  relay, 
air  dash-pot  relay,  step-back  relays,  field  protective  re- 
lay and  field  accelerating  relay. — Gen.  Elec.  Review, 
April,  1917. 

Wires,  Wiring  and  Conduits 

Use  of  Stranded  Wire  in  Great  Britain. — An  editorial 
note  referring  to  an  advertisement  by  the  (British) 
Cable  Makers'  Association  asking  that  solid  wires  be 
used  instead  of  stranded  wires  for  the  smaller  sizes  of 
cable.  "This  request  is  due  to  the  fact  that  govern- 
ment requirements  in  small  stranded  wires  at  the  pres- 
ent time  are  very  great,  and  if  stranded  wires  are 
ordered  for  other  purposes  delay  will  necessarily  occur 
in  completing  government  orders.  The  objections  to  the 
use  of  solid  wires  are  well  known,  but  under  the  circum- 
stances the  needs  of  the  country  must  come  first,  and 
those  who  are  responsible  for  the  type  of  wire  that  is  to 
be  used  in  installations  will  accept  the  position  and  will 
comply  with  the  request  of  the  Cable  Makers'  Associa- 
tion."— London  Electrician,  March  2,  1917. 

Electrochemistry  and  Batteries 

Use  of  Waste  Heat  in  the  Electrochemical  Industry.— 
In  a  recent  paper  before  the  Newcastle  Section  of  the 
Society  of  Chemical  Industry  Henry  Peile  described  the 
use  of  the  waste  heat  at  the  Blaydon  &  Rowlands  Coke 
Works  for  the  production  of  electricity.  For  example, 
at  Rowlands  Gill  Mine  Stirling  water-tube  boilers  were 
erected  on  the  main  flues,  which  carried  the  waste  heat 
from  the  ovens  to  the  chimney,  and  the  steam  generated 
is  employed  to  drive  four  Westinghouse  turbines  coupled 
to  three-phase  alternators  working  at  6000  volts.  The 
current  is  transformed  down  and  supplied  to  the  New- 
castle Alloy  Company  at  a  voltage  suitable  for  electric 


furnaces.  Other  transformers  furnish  power  for  pump- 
ing, hauling  and  lighting  purposes.  The  power  pro- 
duced is  largely  used  for  the  production  of  non-ferrous 
alloys,  and  in  other  cases  the  electric  energy  generated 
from  waste  heat  is  delivered  to  the  mains  of  the  New- 
castle Electric  Supply  Company. — London  Electrician. 
March  16,  1917. 

Units,  Measurements  and  Instruments 
Marconi  Vacuum  Ampere  Gage. — An  illustrated  de- 
scription of  a  simple  instrument  for  measuring  small 
currents,  both  direct-current  and  alternating-current. 
The  instrument  is  designed  primarily  as  a  maximum- 
current  gage  to  indicate  the  condition  of  syntony  in 
wireless  circuits;  it  may  also  be  employed  as  a  substi- 
tute for  a  thermo-junction  and  galvanometer  combina- 
tion in  the  measurement  of  wave-lengths  and  decre- 
ments. The  principle  involved  is  that  of  the  bifilar 
suspension,  one  pair  of  the  filament  ends  being  fixed 
and  the  other  pair  attached  to  a  piv- 
oted arm,  the  rotation  of  which  is 
controlled  by  a  spring  against  the 
tension  of  the  filaments.  When  a  cur- 
rent passes  through  the  filaments, 
heating  them  and  causing  them  to 
elongate,  the  arm  takes  up  a  new  posi- 
tion, and  the  angular  displacement, 
as  indicated  on  the  scale,  is  a  measure 
of  the  current.  The  movement  is  in- 
closed in  a  glass  bulb  exhausted  of  air. 
The  sensitiveness  is  thus  greatly  in- 
creased and  the  movement  protected 
against  damage  and  preserved  from 
dust  or  corrosion.  Fig.  3  shows  the 
construction  of  the  device,  which  is 
made  up  after  the  fashion  of  an  incan- 
descent lamp,  with  either  a  bayonet 
socket  or  Edison  screw,  as  preferred. 
Other  forms  are  made  with  terminal 
caps  at  both  ends.  The  variation  in 
zero,  which  usually  characterizes 
thermal  instruments,  is  said  to  be 
negligible  in  this  type,  and  the  move- 
ment is  very  dead-beat.  The  instrument  may  be  used 
either  as  a  low-reading  voltmeter  or  ammeter,  or  as 
a  shunted  ammeter,  having  a  normal  resistance  of 
about  12  ohms;  a  high-resistance  pattern  has  a  re- 
sistance of  30  ohms.  These  gages  have  maximum 
readings  of  0.11  amp.  and  0.035  amp.,  1.44  volts  and 
1.25  volts,  respectively,  and  read  down  to  0.02  amp. 
and  0.007  amp.  The  cross-arm  seen  in  the  figure  car- 
ries two  pointers  for  reading  amperes  and  volts  re- 
spectively. With  a  wavemeter  using  the  new  vacuum 
gage  the  wave  length  of  the  primary  circuit  of  a  l1  2-kw. 
set  can  quite  easily  be  read  when  the  wavemeter  is  held 
with  the  plane  of  its  inductance  coils  parallel  to  that  of 
the  primary  of  the  oscillation  transformer  at  a  distance 
of  2  ft.  or  3  ft.  (about  0.75  m.).  The  noise  of  the 
spark,  which  often  hinders  the  reading  of  a  wavemeter 
by  means  of  a  crystal  and  telephones,  in  the  case  of  the 
vacuum  gage  gives  no  trouble,  as  the  variable  con- 
denser has  simply  to  be  rotated  until  the  pointer  of 
the  gage  gives  the  maximum  reading.  In  this  way 
circuits  can  be  tuned  rapidly  as  well  as  accurately.  A 
range  of  ammeters  from  50  amp.  to  500  amp.  is  also 
being  designed. — From  Wireless  World,  February;  ab- 
stracted in  London  Elec.  Review,  March  9.  1916. 
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1NVKSTIGATIONS  PLANNED 

AND  WORK  UNDER  WAY 

Since  tin-  Scientific  and  industrial  Research  section 
of  the  Ele<  ikh  m  World  was  started,  March  17,  re- 
search  laboratories  <>t'  industrial  plants,  educational  in- 
stitutions, etc.,  have  reported  that  investigations  are 
being  conducted  en  the  subjects  thai  follow.  These 
subjects  have  been  arranged  under  apparatus  heads 
where  convenient  to  do  so.  Following  each  subject  are 
the  name  of  the  institution  conducting  the  investigation 
and  that  of  a  representative  from  whom  more  detailed 
information  can  be  obtained.  This  arrangement  has 
been  chosen  because  it  permits  any  one  to  find  the 
subject  in  which  he  is  interested  without  having  to  go 
through  the  whole  list  of  subjects.  In  addition,  it 
facilitates  filing  the  information  in  card  index  form. 

Subjects   Being   Investigated    (Research   Work 
Reported  Since  March  17) 

\<  CIDENT   PREVENTION. 

Appliances,  means  for  preventing  fire  hazards  from. — 
Underwriters'  Laboratories,  Dana   1'ivrce. 

ELECTROMAGNETS. 

Plunger  type,  oscillograph  tests  and  basis  for  economical 
construction. — .lone   Wire  company,  C.  R.   Undcrhill. 

FURNACE,  ELECTRIC. 

Production  of  fused-quartz  insulators. — Oregon  Agricultural 
College,  R.    //.   Dearborn. 

■  IENERATOR   ALTERNATING-CURRENT. 

Field  distortion  due  to  armature  reaction  in  a  20-kw.  sali- 
ent-pole two-phase  alternator. — West  Virginia  University,  A. 
II.  Forman. 

HARMONICS. 

Determining  current  harmonics  set  up  by  a  sinusoidal  emf., 
taking  into  account  the  transformation  of  the  generalized 
permeability  factor  into  the  reluctivity  factor. — University  of 
Oklahoma.  A.    Pi  •  S3 

HEATER,  KLECTRIC. 

Induction  type  having  high  power  factor  (over  98  per  cent) 
for  use  in  residences  in  connection  with  hot-water  heating  sys- 
tems (experimental  part  completed). — University  of  Washing- 
ton. C.  E.  Magnusson. 

[NDUSTRIAL  APPLICATIONS. 

.Nitrogen  fixation  by  means  of  silent  electrical  discharge  in 
air. — Purdue    University.  C.   F.   Harding. 

INSULATORS. 

Depreciation,  effect  of  cement  expansion  on  (method  of 
mixing  cement  to  secure  best  results  from  an  insulation  stand- 
point without  sacrificing  mechanical  strength). — Oregon  Agri- 
cultural College,  R.  H.  Dearborn. 

Depreciation  study  using  petrographical  microscope  and 
high-voltage  equipment. — Oregon  Agricultural  College,  R.  H. 
Dearborn. 

Fused  quartz  made  in  electric  furnace. — Oregon  Agricul- 
College,  R.   H.   Dearborn. 

(These  insulator  tests  are  being  conducted  with  co-opera- 
tion of  manufacturers,  who  have  been  furnishing  insulators 
with  known  history.) 

KILN,  KLECTRIC. 

China-tiring  type,  more  economical  and  convenient  than  oil 
or  gas  kilns  (experimental  part  completed). — University  of 
Washington,  C.  E.  Magnusson. 

LEAKAGE  CONSTANTS. 

Tests  to  improve  upon  constants  presented  by  Dr.  Gold- 
schmidt  in  his  work  on  "The  Leakage  of  Induction  Motors" 
and  to  calculate  the  end-connection  leakage. — University  of 
Oklahoma,  A.  Press. 

MEASUREMENTS 

-  ndards  for  measuring  extra-high  voltages  particular^- 
with  respect  to  the  use  of  the  force  acting  in  an  electrostatic 
field,  as  applied  in  the  Kelvin  balanced-disk  electrometer. — 
Purdue  University,  C.  F.  Harding. 

MOTORS,   INDUCTION. 

Characteristics  of,  with  capacity  in  rotor  circuit. —  West 
Virginia    University.  A.   H.   Forman. 

Performance  as  phase  splitter,  when  constants  like  moment 
of  inertia,  etc.,  are  varied. —  TT'est  Virginia  University.  A.  H. 
Forman. 
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Suggestions  from  Central  Station  and 
Manufacturers'  Representatives 

Several  representatives  of  the  Public  Service  Electri" 
Company  of  New  Jersey  have  suggested  that  operating 
companies  are  in  need  of  information  on  various  sub- 
jects. For  example,  P.  H.  Chase  calls  attention  to  the 
lack  of  data  on  rupturing  capacity  of  oil  switches  and 
the  factors  which  determine  the  ratings;  causes  of  high- 
tension  cable  failure,  bringing  in  such  factors  as  dielec- 
tric losses,  temperature,  nature  of  compound,  voltage 
surges  and  heating;  effect  of  reactors  and  reactance 
in  tie  lines  on  the  stability  of  an  operating  system ; 
whether  the  use  of  reactors  for  oil-switch  protection 
may  be  disadvantageous  with  a  large  system  by  causing 
different  units  to  drop  out  of  synchronism  more  often; 
methods  of  relay  protection  and  operating  tests  that 
determine  best  method  of  applying  relays;  mechanical 
stresses  in  buses,  leads,  etc.,  under  momentary  short 
circuit  and  the  effect  of  different  spacings,  shapes, 
frequencies,  etc. 

C.  E.  Hebbert,  with  the  same  company,  points  out  the 
need  for  practical  information  on  line  disturbances  due 
to  switching  operations,  lightning,  etc.  For  instance,  do 
live  surges  actually  "pile  up"  just  outside  protective 
reactors  or  other  inductive  apparatus  on  overhead  lines? 
Based  on  readings  taken  with  oscillographs  or  other 
apparatus,  what  are  the  maximum  surge  voltages  due 
to  switching  that  can  be  expected  on  a  transmission 
system  of  mixed  radial  and  tandem  feeders?  In  addi- 
tion, are  the  surge  voltages  in  direct  proportion  to  the 
operating  voltage? 

The  effect  of  static  electricity  on  braided  high-tension 
cables  with  single  and  multi-conductors  is  another  sub- 
ject for  investigation,  according  to  E.  Buchert,  another 
Public  Service  man.  For  instance,  is  there  any  chemical 
action  due  to  ozone  on  the  cable  itself  or  on  surround- 
ing structures,  steel  work,  etc.,  and  will  the  use  of  high- 
resistance  metal  braid  remedy  this  trouble? 

Experience  seems  to  indicate  that  with  a  given  volt- 
age the  clearances  required  with  oil  and  disconnecting 
switches  have  to  be  increased  with  the  generating  ca- 
pacity. P.  H.  Adams,  with  the  New  Jersey  company, 
calls  attention  to  the  need  of  definite  information  on 
this  subject. 

J.  Lester  Woodbridge,  chief  engineer  of  the  Electric 
Storage  Battery  Company,  calls  attention  to  the  need 
of  information  regarding  the  effect  of  malleabilizing 
cast  iron  on  its  magnetic  properties. 


April  21,  191r 
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NEWS  OF  THE  INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the   Technical, 
Commercial  and  Manufacturing  Fields 


INJUNCTION  IN  FUSE  CASE 

VACATED  BY  COURT  DECISION 

Justice   Pendleton  Rules  That   Conspiracy  and  Bad 

Faith  Were  Not  Shown  by  Electrical 

Committee  of  N.  F.  P.  A. 

On  April  14  Justice  Pendleton  of  the  Supreme  Court 
of  New  York  State  denied  the  motion  of  the  Economy 
Fuse  &  Manufacturing  Company  against  the  members 
of  the  electrical  committee  of  the  National  Fire  Protec- 
tion Association.  The  court  declared  that  conspiracy 
and  bad  faith  on  the  part  of  the  defendants  was  not 
shown. 

A  temporary  injunction  granted  by  the  court  made 
it  impossible  to  hold  the  biennial  meeting  of  the  elec- 
trical committee  in  New  York  on  March  28,  as  reported 
in  the  Electrical  World  of  March  31,  1917,  page  621. 
In  the  court  proceedings  the  electrical  committee  was 
represented  by  Jerome,  Rand  &  Kresel,  New  York  City, 
and  the  Economy  company  by  Piatt  &  Field. 

The  opinion  of  Justice  Pendleton,  vacating  the  tem- 
porary injunction,  follows: 

By  this  action  plaintiff  seeks  in  substance  to  enjoin 
defendants,  as  members  of  certain  committees  of  ex- 
perts, from  acting  as  to  matters  within  their  jurisdic- 
tion on  questions  involving  expert  knowledge  and 
opinion.  The  gist  of  the  action  is  bad  faith  and  con- 
spiracy to  injure  plaintiff's  business. 

Assuming,  without  deciding,  that  plaintiff  has  shown 
ill  will  and  malice  on  the  part  of  the  original  five 
members  of  the  switch  and  cut-out  committee,  there  is 
no  such  sufficient  evidence  as  to  the  four  other  mem- 
bers of  that  committee  or  as  to  the  other  defendants. 

That  the  defendants,  with  the  ramifications  of  their 
aggregate  interests,  exercise  great  power  is  plain,  and 
if  it  appeared  they  were  about  to  exercise  that  power  in 
bad  faith  to  injure  plaintiff,  a  cause  for  equitable  inter- 
ference would  doubtless  be  made  out,  but  the  moving- 
papers  fail  to  sufficiently  establish  such  facts. 

That  certain  action  of  defendants  in  recommend- 
ing or  not  recommending  certain  devices  will  have  an 
injurious  effect  on  plaintiff's  business,  or  that  the 
court  might  on  testimony  taken,  if  it  could  decide  a 
question  which  really  involves  expert  judgment,  come 
to  a .  different  conclusion  as  to  the  merits  of  the  rec- 
ommendation, is  not  sufficient.  Unless  bad  faith  and 
conspiracy  is  shown  there  is  no  cause  of  action. 

The  proposed  action  by  defendants,  as  alleged,  if 
carried  out,  affects  not  only  plaintiff,  but  other  manu- 
facturers of  similar  articles,  and  is  not  directed  specially 
against  plaintiff,  and  the  evidence  fails  to  satisfy  me 
that  the  action  alleged  to  be  contemplated  does  not 
represent  the  real  opinion  of  the  members.  An  in- 
junction such  as  here  asked  should  not  be  granted 
pendente  lite  unless  the  conspiracy  and  bad  faith  are 
shown;  the  burden  is  on  plaintiff,  and  where  denied, 
unless  the  contrary  fairly  appears,  a  restraining  order 
in  advance  of  trial  should  not  be  granted.  Motion 
denied.     Order  signed. 

It  is  understood  that  a  recommendation  has  been  made 
to  the  executive  committee  of  the  National  Board  of 
Fire  Underwriters  that  another  meeting  of  the  electrical 
committee  be  called  at  an  early  date. 


aiiiiiuiiiiiiiiiii  mm 

President  Wilson's  stirring  proclamation  to  the 
people  is  printed  in  full  by  the  publishers  of  the 
Electrical  World  on  pages  4  and  5,  immediately 
following  the  table  of  contents.  Its  warm-hearted 
appeal  for  co-operation,  its  patriotic  call  for  "service 
without  regard  to  profit  or  material  advantage,"  its 
lofty  and  extremely  practical  sentiments,  will  find 
loyal  response  from  electrical  engineers,  manufac- 
turers, dealers  and   contractors   and   workers. 
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N.  E.  L.  A.  CONVENTION 

PLANS  MAY  BE  ALTERED 

Necessity     of     Mobilization     of     Industries     Makes 

Change  in  Character  of  Meeting  Probable — 

Suggested  Executive  Conference  on  War 

The  program  for  the  proposed  annual  convention  of 
the  National  Electric  Light  Association,  scheduled  for 
May  28  to  June  1  at  Atlantic  City,  has  been  completed 
and,  together  with  other  information  bearing  on  the 
meeting,  was  issued  from  the  headquarters  in  New- 
York  this  week. 

Information  received  just  before  the  time  of  going 
to  press,  however,  leads  the  Electrical  World  to  with- 
hold the  program  from  publication.  A  feeling  that  a 
convention  of  the  usual  character  should  not  be  held 
under  the  stress  of  war  conditions  is  now  uppermost  in 
the  minds  of  those  who  are  guiding  association  affairs 
and  it  appears  probable  that,  owing  to  matters  of  na- 
tional importance  requiring  the  earliest  possible  consid- 
eration, the  meeting  will  be  advanced  to  an  earlier  date 
and  curtailed  materially  in  scope. 

Members  Needed  at  Home 

The  reason  for  this  position  is  that  the  officials  and 
employees  of  member  companies  who  would  attend  the 
convention  in  normal  times  cannot  be  spared  from  their 
regular  duties  under  present  conditions.  Their  serv- 
ices are  felt  to  be  needed  within  the  organizations  at 
home. 

There  is  also,  however,  a  strong  feeling  that  an  oppor- 
tunity should  be  furnished  for  the  executives  to  confer 
on  questions  of  public  policy  created  by  the  war.  Such 
questions  are  arising  in  the  individual  companies  for  de- 
cision day  by  day,  but  it  is  thought  that  great  advan- 
tage would  result  from  a  free  discussion  of  them  by  offi- 
cials in  executive  session.  For  this  reason  it  is  sug- 
gested that  such  a  conference  may  be  arranged  for  a 
date  early  in  May. 

The  plan  to  hold  a  great  patriotic  meeting  on  the  eve- 
ning of  May  30,  Decoration  Day,  will  of  course  be  held 
in  abeyance  until  a  final  decision  is  reached  on  the  ques- 
tion of  the  main  convention.  A  patriotic  gathering,  how- 
ever, may  be  arranged. 
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Precautions  to  Safeguard  Service 

Cm. mis  and  Protective  Wire  by  Day.  Flood-lighting  by  Night,  Are  the  Accepted 
Means  of    Defense  tor  Electrical  and  Industrial  Property 


t-\  ai;  \  i  ptance  of  tin-  condition  of  war  char 

I  uteri  ea  the  activities  In  even  branch  of  the  elec 

trical  industry. 
Pending  the  reorganization  of  the  nation's  indu 
on  a  war  basis,  officials  of  electrical  companies  ar< 
mjr  sm  h  gen  ice  as  they  knov<  w  ill  be  of  \ alue  in  defense. 
in  no  direction  is  this  form  <>t'  service  more  plain 
than   iii  the  protection  of 

plants  which  may  have  po- 
tential usefulness  in  mili- 
tary  value    to    the  country. 

Iii  taking  the  precautions 
which  are  being  adopted  at 
points  of  danger  the  man- 
agers and  executives  are 
guided  by  considerations  of 
both  patriotism  and  busi- 
ness prudence. 

It  is  a  service  to  the  Re- 
public to  safeguard  physi- 
cal property,  to  prevent 
destruction  and  maintain 
uninterrupted  service.  It 
is  a  clear  duty  to  the  com- 
pany to  keep  its  investment 
intact  and  in  a  position  to 
provide  energy  for  com- 
mercial and  home  con- 
sumption. 

Reports  to  the  Electri- 
cal World  from  various 
sections  show  that  no  uni- 
formity of  method  in  pro- 
tecting plants  is  being  fol- 
lowed. In  conformity  with 
its  policy,  established  when* 
war  was  declared,  of  not 
giving  information  as  to 
the  location  of  protected 
plants,  the  Electrical 
World  withholds  details  re- 
lating to  individual  com- 
panies. Its  information 
shows,  however,  that  the 
importance  of  giving  as- 
sured protection  to  the 
properties  is  generally  ap- 
preciated. 

In  some  instances  the 
broad  lines  of  protection 
policies  are  laid  down  by 
the  controlling  interests  in 

holding  companies  located  in  the  financial  centers. 
In  other  cases  the  executive  officials  of  holding  com- 
panies are  leaving  to  the  local  managers  of  operating 
plants  the  details  of  the  measures  taken.  Some  holding 
company  officials  feel  that  their  subsidiary  officials  at 
the  various  plants  are  the  best  judges  of  the  extent  and 
nature  of  the  necessary  precautions. 

It  has  been  suggested  in  some  quarters  that  insurance 


MANUFACTURERS  ORGANIZED 

1  low  the  Great  Interests  Can  Serve  the  Nation 


FROM     ROBERT    K.    SHEPPARD,    PRESIDENT 

ASSOCIATED     MANUFACTURERS     OF 

ELECTRICAL  SUPPLIES 

To  the  Electrical  World: 

More  than  fourteen  months  ago,  on  Jan.  25,  1916, 
the  Associated  Manufacturers  of  Electrical  Supplies 
offered  their  services  to  the  federal  government  at 
Washington  to  facilitate  the  mobilization  of  the  re- 
sources of  the  American  makers  of  electrical  sup- 
plies. That  devotion  to  our  country's  welfare,  spon- 
taneously offered  when  a  great  emergency  seemed 
to  be  foreshadowed  by  world  happenings,  is  only  in- 
tensified by  the  actual  national  need  which  now  sum- 
mons us  to  supremely  unselfish  service. 

The  board  of  governors  of  the  association  will 
consider  immediately  various  ways  by  which  this 
organized  body  of  manufacturers  can  co-operate  sys- 
tematically and  effectively  with  those  in  authority  in 
the  conduct  of  the  war  and  in  the  control  of  domestic 
resources. 

Organized  service  will  save  time,  substance,  effort. 
Consider  one  simple  illustration  out  of  many  that 
might  be  cited: 

When  twenty  manufacturers  can  make  a  given 
article  much  needed  by  a  branch  of  our  public 
service,  those  twenty  manufacturers  can  quickly  in- 
crease their  normal  total  output  by  operating  jointly. 
Some  may  have  what  others  lack,  raw  materials  for 
weeks  or  months  ahead,  while  those  who  lack  the 
stock  perhaps  could  put  labor  and  machinery  at 
work  instantly  if  the  materials  were  at  hand.  Most 
quickly  to  utilize  all  the  stocks,  all  the  machinery, 
all  the  labor  of  those  twenty  manufacturers  is  a 
huge  task  for  intelligent,  generous  men,  for  prac- 
tical patriots. 

Individual  manufacturers  both  can  and  will  thus 
aid  one  another.  But  our  emergency  should  impel 
whole  groups  of  manufacturers  to  plan  together, 
pool  their  resources,  combine  or  jointly  rearrange 
their  facilities,  apply  their  executive  powers  in- 
tensively and  without  jealousy,  to  perpetuate  the 
freedom  of  our  people  and  to  extend  liberty  and 
justice  to  all  those  who  cherish  or  may  be  groping 
toward  "government  of  the  people,  by  the  people, 
for  the  people."  Robert  K.  Sheppard. 

Boston,  Mass. 


mighl  be  taken  bj  companies  t<>  prevent  financial  Iobi 

in   case  actual  destruction    Should   develop.      An    inquiry 

by  one  official    of    s    large  holding  company   intei 
showed  thai  such  insurance  can  be  obtained.    The  rate 
of  course  la  determined  bj  the  Individual  circumstances 
in  each  <  . 

Another  suggestion  which  has  been  received  is  that  in 

their  protective  steps  the 
managers  Of  electrical  com- 
panies be  guided  by  the  m 
structions  of  the  military 
and  police  authorities.  The 
practical  idea  which  is 
back  of  this  suggestion  is 
that  while  the  electrical 
people  are  authorities  on 
the  subject  of  operation  of 
their  plants  the  military 
and  police  officials  are 
trained  in  the  best  meth- 
ods of  protection.  Another 
advantage  is  that  in  what 
they  do  to  safeguard  prop- 
erty under  the  direction  of 
the  constituted  authorities 
the  electrical  manufactur- 
ers and  central  station  offi- 
cials act  under  rigid  orders. 
Means  of  protection  for 
the  properties  are,  as 
stated  in  previous  issues, 
guards  and  protective  wire 
and  fencing  by  day  and 
flood  lights  by  night. 


Status  of  Patents 

Thomas  Ewing,  Com- 
missioner of  Patents,  said 
in  Washington  on  April  17 
that  the  status  of  patents 
held  in  this  country  by 
residents  of  foreign  coun- 
tries now  at  war  with  the 
United  States  would  re- 
main unchanged  for  the 
present.  He  added  that  he 
did  not  believe  that  it 
would  ever  become  neces- 
sary to  take  over  such  pat- 
ents. Mr.  Ewing  said: 
"The  United  States  laws  provide  that  in  emergency 
the  government  can  take  over  and  make  use  of  any 
patents.  If  the  output  of  any  manufactured  article 
controlled  by  a  patent  is  inadequate,  the  government  can 
authorize  manufacture  by  another  concern,  the  amount 
of  damages  to  be  adjusted  later  in  the  courts." 

Russia  and  Germany  alone  have  adopted  a  policy  to- 
ward each  other  of  forfeiture  of  enemy  patents. 
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SAFEGUARDING  ELECTRICAL  GENERATING  SYSTEMS  FROM  POSSIBLE  HARM 

Daytime  protection  of  valuable  central  station  property  by  the  effective  means  of  strong-armed  guards  and  forbidding 
barbed  and  charged  wire  fences  is  just  as  vital  a  military  precaution  as  painstaking  protection  at  night,  when  brilliant 
flood-lighting  supplements  the  other  measures  and  lessens  the  possibility  of  trouble.     It  is  imperative  to  protect  the  service. 


II  l  (   I'KMCAI    EQUIPMENT  l'OK 

BATTLESHIPS  COSTS  $2,000,000 

Contracts   foi    Blectric    Propulsion   «>i    the   Colorado 
and  the  Washington  Au-  foi   Equipmei 
Like   That   on  the  Tenneiaee 

Contracts  totaling  approximately  $2,000,000  have 
been  placed  recently  with  the  Weatinghouse  Blectric  A 
Manufacturing  Company,  Baal  Pittsburgh,  Pa.,  bj  the 
\.w  y/ork  Shipbuilding  Company  t'<>r  furnishing  the 
necessarj  electrical  equipments  for  the  propulsion  <>f 
the  new  Buperdreadnoughts  Colorado  and  Washington. 

The  equipments  t<>  be  furnished  are  practically  dupli 
catea  of  that  contracted  for  by  t  lu-  Navy  Departmenl  for 
the  Tennessee,  now  under  construction.  The  four  pro 
pollers,  as  in  t in*  rase  of  the  Tennessee,  instead  of  being 
mechanically  connected  to  driving  engines  or  turbines, 
are  to  be  driven  by  individual  motors.  The  energy  for 
tin*  motors  will  be  furnished  by  two  turbine  generators. 

Ill    addition   to  the  main  generating  equipments   and 

propelling  motors,  the  contracts  include  auxiliaries  for 

the  main  turbine  generators  and  smaller  auxiliary  tur- 
bine generators  for  supplying  light  and  power  through- 
out the  ships.  Weatinghouse  electric  motors  will  also 
be  utilized  for  doing  nearly  all  the  work  on  board  from 
raising  the  anchor  to  steering. 


COAL  COST  TO  GOVERN  POWER 

CONTRACT  OF  CENTRAL  STATIONS 

Expense  for  Fuel  and  the  Time  at  Which  Energy  Is 

Used  Enter  Into  Rates  in  Massachusetts 

Arrangement 

A  contract  closed  recently  between  the  Amesbury 
Electric  Light  Company  and  the  Newburyport  Gas  & 
Electric  Company  of  Massachusetts  for  the  supply  of 
energy  to  the  former  by  the  latter  contains  interesting 
provisions  respecting  hours  of  use  and  relation  of  rate 
to  fuel  cost.  Energy  is  furnished  to  the  Amesbury 
company  from  a  steam  plant  at  Newburyport  completed 
recently,  via  a  13,200-volt  transmission  line;  in  addition, 
the  Amesbury  company  obtains  part  of  its  electricity 
from  other  sources. 

The  contract  provides  for  a  maximum  of  1000  kw. 
prior  to  a  maximum  advance  notification  of  six  months 
for  additional  energy  up  to  2500  kw.  total  demand. 
It  terminates  in  1926.  Energy  furnished  under  the 
contract  is  measured  at  2300  volts  on  the  Newburyport 
company  switchboard.  The  meters  are  arranged  to 
record  automatically  all  kilowatt-hours  to  be  paid  for 
at  two  rates.  For  energy  delivered  between  6.30  a.  m. 
and  6  p.  m.,  except  between  12  noon  and  1  p.  m.  and  ex- 
cept legal  holidays  and  Sundays,  the  rate  is  1  cent  per 
kilowatt-hour;  for  energy  received  at  other  times,  in- 
cluding between  12  noon  and  1  p.  m.  each  day  and  on 
legal  holidays  and  Sundays,  the  rate  is  8  mills.  During 
the  first  twelve  months  during  which  energy  is  taken 
regularly  the  Amesbury  company  agrees  to  receive  or 
pay  for  not  less  than  750,000  kw.-hr.,  and  during  each 
succeeding  year  not  less  than  1,000,000.  Any  deficiency 
in  the  total  is  to  be  paid  for  at  the  average  rate  per 
kilowatt-hour  for  such  electricity  as  is  received,  with 
a  local  exception  which  need  not  be  noted  in  detail. 

The  contract  is  based  upon  a  coal  cost  delivered  f .o.b. 
at  Newburyport,  Mass.,  of  $4.55  per  gross  ton  of  2240 


Hi.    [f  during  an}  six  montha  beginning  Oct,  I  oi  April 
i   t  he  a- 1  i    i     iimi  e  t  ban  f  I  1 5  per  y  ross  I  on 

delivered,  the  Amesbury  corepans  agrees  to  paj  an 
additional  amounl  equal  to  the  actual  Increa  ed  fuel 
per  kilowatl  hour,  as  shown  bj  the  production 
records,  above  what  the  cost  would  have  been  had  coal 
of  a  similar  qualitj  been  purcha  ed  at  an  average  of 
ir  the  average  price  is  less  than  $8.60  per  gross 
ton,  the  Newburyporl  company  Is  to  reduce  its  price  by 
an  amount  equal  to  the  actual  decreased  fuel  co  I  below 

what     the    C0S1     wmild    have    been    had    coal    of    similar 

qualitj  been  purchased  at  an  average  of  $.'5.50. 

The  New buryporl  company  furnished,  installed,  owns 

and  maintains  apparatus  and  cables  required  to  deliver 
L8,200-volt  energy  to  the  Amesbury  company  at  a  point 
on  the  Merrimac  River  opposite  the  Newburyport  sta 
tion;    for  this  equipment   the  Amesbury  company  pays 
an  annual  rental  of  15  per  cent  on  installed  cost. 

The  contract  thus  contains  a  provision  for  a  noon- 
hour  differential  and  takes  account  of  the  desirability 
of  attempting  to  reduce  the  load  drop  which  the  great 
majority  of  central  stations  experience  on  at  least  five 
days  each  week.  So  far  as  it  is  possible  for  the  Ames- 
bury company  to  develop  continuous-process  customers 
or  to  stimulate  electric  cooking  at  midday,  the  arrange- 
ment may  be  of  practical  advantage  to  the  Amesbury 
company  and  helpful  to  load  conditions  at  the  New- 
buryport station.  The  Newburyport  company  is  oper- 
ated by  the  Cabot  interests  and  the  Amesbury  company 
by  C.  D.  Parker  &  Company,  both  of  Boston. 


COAL  AND  WAGES  START  RATE 

INCREASE  IN  NEW  HAMPSHIRE 

Company  at  Plymouth,  Serving  a  Small  Population, 

Shows   Higher   Costs   as  a   Reason   for 

Advance   in   Schedule 

Permission  to  increase  rates  will  be  sought  by  the 
Plymouth  (N.  H.)  Electric  Light  Company  at  a  hear- 
ing before  the  Public  Service  Commission  at  Concord 
on  April  26.  Recently  the  company  notified  the  board 
of  its  intention  to  raise  rates,  setting  April  1  as  the 
effective  date.  The  commission  suspended  the  proposed 
schedule  until  June  1,  pending  a  thorough  investigation. 

Present  and  proposed  rates  subject  to  change  are : 

Commercial,  Lighting 
Kilowatt-hours  Proposed     Cents  Kilowatt-hours  at  Present    Cents 

First    30   or   less 18    First   33 V3    15 

Next    70   or   less 16    Next   133  Vs    11 V* 

Next   100   or   less 14   All  above  in  one  month ....    7% 

Next    100   or   less 12 

Next   100   or  less 10 

Thereafter     8 

Minimum  charge,  month,  $1.25.      Minimum  charge,  month,   $1.00. 


Heating  and  Power  Rates 
Kilowatt-hours   Proposed     Cents  At  Present 

First  100  or  less 6         

Next  100  or  less 5%    

Next  100  or  less 5         

Next  100  or  less 4% 


Cents 
.  .  .5 
.  .  .4 
...3% 
.  .  .3 


Next  1 00  or  less 4        All  after    2  V2 

Next  100  or  less 3i/> 

Thereafter    3 

Minimum  charge,  month,   $1.25.      Minimum  charge,  mohth.   $1.00. 

The  company  informed  the  commission  that  a  supply 
of  coal  had  just  been  contracted  for  at  an  increased  cost 
of  $2,000  over  last  year's  price;  also  that  the  wages  of 
plant  employees  have  been  raised  and  another  increase 
promised  this  year  which  will  add  about  $500.  The  com- 
pany has  a  five-year  contract  with  Plymouth  at  $7  for 
each  32-cp.  lamp  furnished.  Sales  of  energy  for  the 
fiscal  year   1916  totaled   $13,115.     The  town  pays  the 
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company  approximately  $3,000  per  year,  and  if  no  cus- 
tomers are  lost,  the  new  rates  would  yield  the  com- 
pany approximately  20  per  cent  on  $10,000. 

The  proposed  rates  would  apply  in  Plymouth  and 
Holderness.  The  company  has  never  paid  any  divi- 
dends, but  has  followed  a  policy  of  building  up  plant  out 
of  earnings.  Population  of  the  territory  served  is 
about  2200.  The  company  was  organized  in  1892  and 
is  controlled  by  the  Ayer  interests  of  Plymouth.  Its 
total  capital  is  $10,000,  and  the  total  plant  investment 
on  June  30,  1916,  was  $18,215,  the  total  assets,  includ- 
ing $4,551  in  materials  on  hand,  being  $26,696. 


NEW  YORK  &  QUEENS  COMPANY 

REDUCED  RATE  OFFER  ACCEPTED 

"At  This  Juncture  the  Commission  Would  Not  Be 

Justified  in  Drastic  Order  Which  Would 

Disturb  Stability" 

The  New  York  Public  Service  Commission,  First 
District,  has  accepted  an  offer  made  by  the  New  York 
&  Queens  Electric  Light  &  Power  Company  to  reduce 
the  maximum  electric  rate  from  12  cents  per  kilowatt- 
hour  to  9  cents  with  certain  contingent  provisions.  The 
commission  has  issued  an  order  putting  the  provisions 
into  effect  and  has  approved  an  opinion  by  Commissioner 
Travis  H.  Whitney.  The  new  rates  are  to  take  effect 
on  May  1.  The  company  serves  all  of  Queens  Borough 
except  the  Rockaway  section. 

It  is  proposed  to  eliminate  the  minimum  charge  of 
$1  and  institute  instead  a  service  or  meter  charge  of 
60  cents  per  month.  It  is,  however,  specifically  set 
forth  in  the  order  that  no  consumer's  bill  shall  be  in- 
creased under  the  operation  of  the  new  rate,  and  that 
every  consumer  shall  enjoy  a  reduction  in  the  present 
rate  at  least  as  great  as  such  consumer  would  have 
enjoyed  if  the  present  maximum  rate  of  12  cents  with 
the  $1  minimum  charge  had  been  reduced  to  11  cents 
per  kilowatt-hour  with  the  same  minimum  monthly 
charge. 

The  company  further  agrees  that  on  Jan.  1,  1918, 
provided  business  conditions  warrant  at  that  date,  it 
will  reduce  further  the  charge  from  9  cents  to  8.5 
cents,  continuing  the  monthly  service  charge  of  60 
cents. 

The  commission  was  led  to  accept  the  proffer,  which 
was  made  on  Jan.  24,  by  a  close  study  of  the  affairs  of 
the  company  and  examination  of  the  bills  submitted 
recently  to  a  large  number  of  customers.  The  commis- 
sion became  convinced  that  substantial  reductions  would 
be  effected  for  consumers.  The  company  estimated  that 
the  saving  to  consumers  would  be  about  $100,000  yearly. 

Opinion  of  Commissioner  Whitney 

In  his  opinion  Commissioner  Whitney  says: 
"The  superficial  criticism  made  against  the  present 
and  also  the  proposed  rates  of  the  company  is  that  they 
are  greater  than  those  which  have  been  prescribed  in 
the  borough  of  Manhattan  and  in  the  borough  of  Brook- 
lyn. The  comparison  does  not,  however,  afford  a  just 
basis  for  determining  the  reasonableness  of  the  rates, 
in  view  of  the  dissimilarity  in  the  circumstances  and 
conditions  under  which  the  electrical  companies  in  the 
different  boroughs  operate.  The  borough  of  Queens  is' 
still    largely    a    rural    territory,    with    many    portions 


sparsely  settled,  unpopulated  tracts  separating  former 
towns  and  villages,  although  due  recognition  is  given  to 
the  fact  that  it  has  a  number  of  developing  residential 
and  industrial  centers.  Although  the  territory  served 
by  the  New  York  &  Queens  Electric  Light  &  Power 
Company  has  an  area  equal  to  the  combined  territories 
of  the  boroughs  of  Manhattan,  Brooklyn  and  the  Bronx, 
it  has  less  than  a  tenth  of  their  population. 

"Upon  the  question  of  substituting  the  consumer 
charge  for  the  minimum  charge  this  commission,  as 
have  most  other  regulatory  commissions,  recognized  the 
constant  consumer  cost  which  should  be  borne  equitably 
by  all  consumers. 

Recognizes  Increases  in  Cost 

"In  view  of  the  unsettled  economic  conditions  arising 
out  of  the  state  of  war,  the  increases  in  cost  of  pro- 
duction and  distribution  which  have  taken  place  during 
the  past  two  years,  and  which  are  likely  to  continue, 
together  with  the  wider  recognition  of  labor  in  greater 
remuneration  and  improved  working  conditions  enhanc- 
ing costs  to  the  company,  the  effect  of  a  reduction  in 
the  rates  upon  the  company's  operations  must  be  prob- 
lematical. 

"Certainly  at  this  juncture  the  commission  would  not 
be  justified  in  making  a  drastic  order  which  would  dis- 
turb the  company's  stability.  There  is  all  the  more 
reason  for  this  as  the  character  of  the  territory  served 
by  the  company  and  the  development  which  it  is  under- 
going, not  only  as  a  part  of  the  growth  of  the  city  but 
also  as  a  result  of  the  extension  of  rapid  transit  lines, 
connecting  a  number  of  parts  of  the  borough  of  Queens 
with  the  population  and  commercial  centers  in  other 
parts  of  the  city,  will  give  rise  to  demands  upon  the 
company  for  extensions  of  facilities  and  service  which 
it  must  meet  promptly  but  which  will  not  be  immediately 
remunerative. 

"It  would  be  in  the  public  interest,  directly  affecting 
the  consumers  and  also  an  economy  to  the  company,  to 
put  into  effect  this  substantial  reduction  in  the  cost  of 
electricity  to  the  company's  consumers,  prior  to  the 
conclusion  of  a  detailed  appraisal  and  other  statistical 
examinations  which  will  be  continued  to  completion. 
The  preliminary  inquiry  and  data  of  the  commission 
indicate  that  the  reduction  is  fair  to  the  consumers. 
The  acceptance  of  the  proposal  is  not,  however,  in  lieu 
of  further  proceedings  and  conclusions  herein  by  the 
commission  at  some  later  time  when,  in  the  judgment  of 
the  commission,  operations,  costs  and  revenues  are  re- 
stored to  a  normal  state." 


UNDERWRITERS'  LABORATORIES 

NEW  YORK  OFFICE  TO  REMOVE 

Laboratory    and    General    Offices    Will    Be    Located 

Together  in  Larger  Quarters  at  25 

City    Hall    Place 

The  New  York  City  office  of  the  Underwriters'  Labo- 
ratories, Inc.,  is  to  be  moved  from  135  William  Street  to 
the  Evening  Mail  building,  25  City  Hall  Place,  on  April 
28.  Dana  Pierce,  vice-president,  says  that  the  labora- 
tory, now  at  92  Vandam  Street,  will  also  be  moved  to 
the  new  location  so  that  it  will  be  with  the  office.  The 
combined  quarters  will  be  larger  than  those  which  the 
offices  and  the  laboratory  have  occupied  separately. 


MEETINGS  OF  THE 

ASSOCIATED  MANUFACTURERS 

il       DiscUSSOl    W.iys  .iml    Means  of 

Giving   the  Government    Every   Possible 

Assistance — Section  Ci.it  1  it- 1  b 

Several  meetings  within  the  organisation  of  the  A 
irti  Manufacturers  <>r  Electrical  Supplies  were  held 
in  .New  n  i >rk  during  the  present  week. 
The  board  of  governors  met  at  the  offices  at  62  Cedar 

Street  on   April   IS.     Anions  the  topics  under  COUSidl 

tion  was  that  o(  assisting  the  government  In  every  p 
sible  way. 
A  meeting  of  the  wire  and  cable  section  was  held  on 

April  17  at  the  Yale  Club.  Dana  Tierce,  vice-president 
Underwriters'  Laboratories,  Inc.,  made  an  address  illus- 
trated by  a  moving  picture  film  on  the  work  of  the  un- 
derwriters in  safeguarding  life  and  property. 

The  magnet  wire  committee  met  on  April  18  at  the 
Cedar  Street  offices  and  considered  general  matters, 
Including  cost  accounting. 

The  line  material  section  will  meet  on  May  4  and  5 
in  the  offices  at  30  East  Forty-second  Street,  to  which 
the  headquarters  are  to  be  removed  on  April  28. 

Work  for  Outlet  Box  Section 

As  stated  previously  in  the  Electrical  World,  the 
outlet  box  section  will  meet  on  April  24  at  the  Cedar 
Street  offices.  To  guide  the  members  in  their  meeting 
the  standardization  committee  of  the  section  has  pre- 
pared the  following  memorandum: 

"All  members  should  attend  this  meeting  ready  to 
devote  all  necessary  time  to  a  complete  review  and  study 
of  conditions  which  have  arisen,  due  not  only  to  the  pos- 
sibilities for  economies  we  might  work  out  among  our- 
selves, but  also  properly  to  protect  our  interests  upon 
such  material  as  we  might  manufacture,  co-ordinating 
with  action  taken  by  other  sections  on  subjects  where- 
in we  would  be  compelled  to  add  to  our  costs.  The  fol- 
lowing subjects  are  to  be  considered  at  this  meeting: 

"(1)  Change  of  by-laws  governing  the  time  of  meet- 
ings to  allow  members  to  attend  other  sections  on  the 
same  trip. 

"(2)  Appointment  of  committee  to  co-operate  with 
other  sections  that  manufacture  shelf  goods,  to  con- 
sider, (a)  package  quantities,  (b)  methods  of  boxing 
and  packing. 

"(3)  Methods  of  procedure  in  adopting  our  uniform 
cost-accounting  system  to  co-ordinate  our  methods  to 
that  of  a  system  to  be  suggested  by  our  board  of  gov- 
ernors. 

Standardization  Matters 

"(4)  Work  of  standardization  committee  in  the  en- 
deavor to  decrease  costs  as  follows : 

"(a)  By  co-operation  with  other  sections,  reducing 
the  number  of  holes  in  boxes,  covers,  etc.,  tapping  of 
same,  and  the  furnishing  of  unnecessary  accessories. 

"(b)  Standardization  of  dimensions,  thus  eliminat- 
ing unnecessary  and  rarely  called-for  stocks. 

"(c)  The  elimination  of  stocks  of  unnecessary  sizes 
and  shapes,  and  finishes  of  boxes,  covers,  etc. 

"(5)   Uniform  system  of  cataloging. 

"(6)   A  standardized  system  of  box  numbering. 

"(7)  Consideration  of  new  requirements  which  will 
be  brought  about  due  to  the  requirements  suggested  by 
the    Underwriters'    Laboratories,    and    which    will    be 


brought  out  shortly  In  a  ae*    tandard  of  outlet  boxes 

Which    i     to   be  submitted  to  you  by  your  industry  con 

ference  committee. 

"These  subject    de  erve  the  earn.-  t  eon  [deration  ol 
all  members,  not.  only  from  the  standpoint  of  savin).'  in 
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CO-OPERATION  COMMITTEE 

ON  TECHNICAL  SUBJECTS 

Representatives   of    Six    Societies   Effect    Permanent 

Organization  with  Farley  Osgood  as  Chairman 

and   A.  H.   Moore  as   Vice-Chairman 

A  meeting  of  the  conference  committee  on  co-opera- 
tion on  technical  subjects  was  held  at  the  headquarters 
of  the  National  Electric  Light  Association,  New  York, 
on  April  14.  I.  E.  Moultrop  presided.  Representatives 
of  the  following  were  present:  N.  E.  L.  A.,  Edison 
Association  of  Electric  Illuminating  Companies,  Ameri- 
can Institute  of  Electrical  Engineers,  Electric  Power 
Club,  American  Electric  Railway  Engineering  Associa- 
tion and  Railway  Signal  Association.  This  was  the 
second  meeting  of  the  committee,  the  first  having  been 
held  on  Dec.  15,  1916. 

Permanent  Organization  Effected 

Permanent  organization  was  effected.  Farley  Os- 
good, vice-president  and  general  manager  Public  Serv- 
ice Electric  Company,  Newark,  N.  J.,  was  elected  per- 
manent chairman.  A.  H.  Moore,  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  was  elected  permanent  vice- 
chairman. 

It  was  decided  to  follow  in  general  the  plan  of  as- 
signing definite  subjects  to  existing  committees  of  the 
various  associations  rather  than  to  create  new  commit- 
tees for  each  specific  topic.  The  subjects  of  trans- 
former and  apparatus  terminal  markings  and  standard- 
ization of  apparatus  voltages  were  assigned  to  commit- 
tees of  the  Electric  Power  Club. 


NATIONAL  FIRE  PROTECTION 

ASSOCIATION  MEETING  PLANS 

Annual  Gathering  in  Washington  to  Discuss  Ammu- 
nition and  Safeguarding  Life  in  Theaters  and 
to  Visit  Bureau  of  Standards 

The  National  Fire  Protection  Association  will  hold 
its  annual  meeting  in  Washington,  D.  C,  on  May  8,  9 
and  10.  All  sessions  on  Tuesday  and  Thursday,  May 
8  and  10,  will  be  at  the  New  Willard  Hotel.  The  whole 
of  Wednesday,  May  9,  will  be  spent  at  the  Bureau  of 
Standards. 

On  the  first  day  there  will  be  a  round  table  confer- 
ence on  "Ammunition:  Manufacture,  Storage,  Trans- 
portation." 

During  the  day  at  the  Bureau  of  Standards  there  will 
be  a  regular  morning  session  in  the  bureau  auditorium, 
followed  by  luncheon,  column  and  panel  tests  and  an  in- 
spection of  the  laboratories. 

The  final  day  will  be  devoted  to  a  round  table  con- 
ference on  "Safeguarding  Life  in  Theaters." 

A  number  of  members  expect  to  reach  Washington  on 
Monday,  May  7,  and  are  planning  to  visit  Mount  Vernon 
in  the  afternoon  of  that  day,  via  the  Potomac  River  boat. 
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LARGE  VOLUME  OF  BUSINESS 

OF  GENERAL  ELECTRIC  COMPANY 

Orders  Received  in  1916  Aggregate  70  Per  Cent  More 

Than  the  Total  of  1915  and  50  Per  Cent  More 

Than  Previous  High  Record 

Orders  received  by  the  General  Electric  Company 
for  electrical  machinery  and  supplies  in  1916  amounted 
in  value  to  $167,169,058,  or  70  per  cent  greater  than  the 
orders  for  electrical  products  in  1915  and  50  per  cent 
greater  than  in  1913,  the  largest  previous  year.  The 
amount  of  sales  billed  was  $134,242,290,  an  increase  of 
57  per  cent  over  1915. 

After  conservative  charges  against  the  plant  account 
the  earnings  applicable  to  the  stock  were  equal  to  18.3 
per  cent  on  the  outstanding  issue. 

Earnings  for  three  years  compare  as  follows: 

Year  ended  Dec.   31 —  1916  1915  1914 

Sales   billed   $134,242,289      $85,522,070      $90,467,691 

Less :  Cost  of  goods  sold, 
including  all  operating, 
maintenance  and  depre- 
ciation   charges 118,948,198        76,898,183        81,496,728 

$15,294,091  $8,623,887  $8,970,963 

Interest    and    discount $1,539,499  $1,434,269  $1,306,876 

Income  from  securities  owned        1,844,645  1,554,843  1,313,989 

Sundry  revenues    482,738  694,996  263,555 

$3,866,882  $3,684,108  $2,884,420 

Total     19,160,973  12,307,995  11,855,383 

Less :    Interest  on   debenture 

bonds    571,445              570,085  567,556 

Available  for  dividends..  $18,589,528  $11,737^910  $11,287,827 
Dividends    paid    8,121,646  8,129,918  8,142,767 

Net  surplus  for  the  year.  .  $10,467,882  $3,607,992  $3,145,060 
Surplus   at  Jan.    1,    1916 23,692,871        20,084,879        16,939,819 

Surplus  at  Dec.   31   1916..    $34,160,753      $23,692,871      $20,084,879 

Operation  at  Capacity 

C.  A.  Coffin,  chairman  of  the  board,  says  in  the  report: 

"The  extraordinary  demand  for  the  various  products 
of  your  company  throughout  the  year  1916  has  made  it 
necessary  to  operate  its  manufacturing  and  other  facili- 
ties to  the  limit  of  their  capacity. 

"The  orders  for  special  war  munitions  received  dur- 
ing the  year,  amounting  to  $2,416,000,  were  merely 
supplementary  to  previous  contracts. 

"The  number  of  employees  engaged  in  your  factories 
and  offices  and  in  those  of  your  subsidiary  companies 
at  the  end  of  1916  was  about  79,000. 

"The  company  has  followed  its  customary  practice 
in  writing  off  against  income  its  total  expenditures 
during  1916  for  patents,  applications  for  and  licenses 
under  patents  and  other  outlays  relating  thereto, 
amounting  to  $891,880.  The  patent  account  is  carried 
at  $1,  as  in  previous  years. 

"Stocks,  bonds  and  other  securities  are  carried  at  a 
valuation  of  $33,773,678,  of  which  $21,675,213  repre- 
sents securities  of  subsidiary  companies,  and  $12,098,- 
464  those  of  public  utility  and  other  companies. 

"The  current  accounts  and  notes  receivable  are  car- 
ried at  $26,816,297.  They  have  been  carefully  appraised 
by  a  special  committee,  and  the  reserves  for  possible 
losses  thereon  are  regarded  as  adequate. 

"The  increase  in  merchandise  inventories  was  due 
not  only  to  the  greater  volume  of  business,  but  to  the 
necessity  for  carrying,  at  the  existing  high  prices, 
larger  than  normal  stocks  of  all  kinds  of  material  as 
a  safeguard  against  uncertainties  of  delivery.  The  in- 
ventory accounts  have  been  protected  against  possible 
depreciation  by  reserves  which  are  considered  ample. 

"Urgent  pressure  upon  the  management  for  immediate 
and  extensive  additions  to  your  manufacturing  facilities 


involved  the  expenditure  of  $8,828,254  for  plant  account 
during  1916.  This  outlay,  as  compared  with  ordinary 
costs,  was  abnormal  and  excessive,  in  view  of  which  it 
has  seemed  wise  to  write  off  against  income  an  amount 
substantially  equal  to  the  year's  disbursement.  The  cost 
of  all  the  special  tools,  jigs,  dies,  drawings  and  patterns 
was  thus  disposed  of,  and  also  the  greater  part  of  the 
cost  of  the  large  machine  tools  and  apparatus.  Advan- 
tage was  taken  of  the  opportunity  to  reduce  the  book 
value  of  building  accessories  such  as  piping,  wiring, 
etc.,  covering  additions  for  a  period  of  years,  which 
will  explain  the  fact  that  the  amount  written  off  for. 
'real  estate  and  buildings'  was  larger  than  the  expendi- 
ture thereon  for  the  year. 

"Quarterly  dividends  at  the  rate  of  8  per  cent  per 
annum  have  been  paid  during  the  year. 

"The  company  has  no  note  payable,  nor  is  there  any 
paper  outstanding  bearing  its  indorsement. 

"George  F.  Morrison,  who  has  rendered  most  valuable 
service  to  the  company  for  many  years  in  the  develop- 
ment of  its  incandescent  lamp  business  and  in  other 
important  directions,  was  elected  a  vice-president. 

"The  extraordinary  business  conditions  during  the 
past  year  imposed  most  exacting  demands  upon  the 
employees  in  all  departments.  Their  loyal  and  efficient 
co-operation  has  been  of  the  most  gratifying  nature,  and 
the  board  desires  to  record  its  hearty  appreciation  of 
the  value  of  their  services." 

Manufacturing  Plant  Expansion 
The  factory  floor  space  in  1916  aggregated  15,300,000 
sq.  ft.  as  compared  with  14,830,000  in  1915. 

On  Jan.  31,  1893,  the  book  value  of  the  manufacturing 
plants  was  $3,958,528.  In  the  twenty-four  fiscal  years 
to  Dec.  31,  1916,  additional  expenditures  were  made 
aggregating  $88,634,909,  making  a  total  of  $92,593,437. 
During  this  period  $62,688,673  was  written  off,  leaving 
the  book  value  of  all  plants  at  Dec.  31,  1916,  $29,904,764. 
The  details  of  the  changes  in  plant  account  in  1916  were: 

Net  Book  Additions  Net  Book 
Value  During  Written         Value 
Jan.  1,  1916  Year  Off       Dec.  31,  1916 
Real  estate  and  build- 
ings      $20,038,337  $1,860,729  $2,452,875   $19,446,191 

Machinery      9,524,992  5,732,187  4,798,608      10,458,571 

Patterns  1  113,888  113,888                     1 

Furniture  and  fixtures                      1  1,121,450  1,121,450                        1 

Total     $29,563,331   $8,828,254    $8,4S6,822   $29,904,764 

Cash  on  hand  as  of  Dec.  31,  1916,  was  $12,167,707. 
Notes  and  accounts  receivable  were  $26,816,297,  ad- 
vances to  subsidiary  companies  $4,739,819  and  installa- 
tion work  in  progress  $4,196,020.  Merchandise  inven- 
tories stood  at  $51,160,639. 


ELECTRIC  RANGES  FOR  THE 
MASSACHUSETTS  NAVAL  RESERVE 

"Somewhere   in  the   United   States"  a  Rush  Job   Is 

Done  at  Night  Time  in  Order  to  Provide 

Good  Cooking  Facilities 

Twenty  electric  ranges  were  installed  in  the  record 
time  of  about  nine  hours  during  the  night  of  April  7  to 
provide  cooking  facilities  for  the  Massachusetts  Naval 
Reserve  Battalion. 

The  ranges  are  of  the  Westinghouse  3-18  type,  with 
left-hand  ovens,  and  are  wired  from  special  circuits  in 
open  leads  with  cleat  supports.  Central  station  service 
is  near  the  point  at  which  the  battalion  is  located.  A 
force  of  fifty  electricians  handled  the  job. 
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NTRAL  STATION  AND 

[SOLATED  PLANT  CO-OPERATION 

nomical   Handling  oi    iv.ik  and  l  i   Loads 

HrM  Feasible  by  Speakers  .it   Boston  A.  I. 

I !    iv  tnd  A    S    M.   l-    Me<  l 

That  practical  co  i  peration  between  the  isolated  plant 
and  ral  Btation  for  the  economical  handling 

and  off  peak  loads  is  feasible  was  asserted  m  a  pa 

bj     P     R.    Moses    and    W.    !•'.    Schaller    of    New     York 

be  recent  power  plant  symposium  in  Boston  under 
the  auspices  of  the  American  institute  of  Electrical  En 
gineers  and  the  American  Society  of  Mechanical  Engi- 

• 

The  authors  presented  an  exhaustive  discussion  of 
the  cost  of  handling  peak  loads  by  central  stations  and 
came  to  the  conclusion  that  in  a  representative  case  this 
ma\  amount  to  l-  cents  per  kilowatt-hour  in  addition  to 
operating  expenses,  taking  the  large  user  into  consid- 
eration. They  contended  that  the  diversity  factor  of 
the  large  user  is  much  less  than  that  of  the  small  con- 
sumer, and  that  the  use  of  a  centralized  system  for  sup- 
plying peak  loads  of  short  duration  is  undesirable  from 
the  economic  standpoint. 

In  not  more  than  twenty-five  of  a  hundred  private 
power  plants  designed  by  the  authors  in  the  last  twenty 
years  has  the  boiler  capacity  been  affected  by  the  elec- 
tric load.  The  cost  of  providing  for  peak  loads  in  such 
plants  will  vary  from  $60  to  $100  per  kilowatt  of  de- 
mand, they  stated.  On  the  basis  of  400  hours'  use  per 
year,  allowing  13  per  cent  fixed  charges,  the  cost  per 
kilowatt-hour  is  between  1.95  and  3.3  cents,  comparing 
with  12  cents  on  the  same  basis  of  use  of  the  peak  with 
the  public  utility.  It  would  appear  that  the  central  sta- 
tion would  save  between  8  and  10  cents  per  kilowatt- 
hour  on  the  winter  peak  if  it  could  arrange  for  the  sup- 
ply of  this  peak  by  localized  private  plants. 

The  accompanying  table  shows  the  plant  capacity  in  a 
number  of  typical  buildings  in  New  York  City  and  the 
capacity  held  in  reserve  for  spare  purposes,  which  could 
be  utilized  for  the  supply  of  peak  loads  in  the  districts 
adjoining: 

Kw.  Maximum  Kw. 

Plant                                Rating  Demand  Spare  Per  Cent 

Columbia    Trust    office 375  195  180                  92 

A.  M.  &  Co.  oflice  and  store...    500  285  215                 75 

Bonwit-Teller    store    S75  600  2 7 ".                 46 

103   Park  Avenue,  office 225  111  114               102 

In  these  cases  the  spare  capacity  is  about  75  per  cent 
of  the  present  maximum  demand,  so  that  there  is  al- 
ready available  a  large  amount  of  peak-load  capacity 
which  under  suitable  rate  conditions  could  be  utilized 
without  the  expenditure  of  a  cent.  In  private  plants 
the  fixed  charges  per  kilowatt  of  maximum  demand  are 
not  so  important  as  operating  costs  at  light  load  periods. 

Load  curves  of  some  typical  buildings  show  periods 
of  from  eight  to  twelve  hours  when  the  load  is  only  5  to 
10  per  cent  of  the  maximum.  This  means  compara- 
tively high  labor  and  fuel  costs,  except  when  low-pres- 
sure steam  is  required  all  night  and  every  day  for  heat- 
ing or  industrial  uses.  During  seasons  when  low-pres- 
sure steam  is  not  needed  a  kilowatt-hour  may  cost  the 
private  plant  10  cents  and  will  usually  be  found  to.  cost 
over  6  cents  for  fuel,  labor,  repairs  and  supplies,  ex- 
clusive of  fixed  charges.  The  period  of  this  light  load 
corresponds  to  the  light-load  period  of  the  public  utility. 

A  low  rate  for  off-peak  power  will  encourage  private 
power  plant  operators  to  shut  these  installations  down 
at  such  periods  and  purchase  energy  from  the  public 


utility,  and  these  low   ratei  foi   ofl  peak    en  ice  might 
propei  i\  be  coupled  with  agreements  to  buj  power  from 
the  private  plan!    at  the  period  of  peak  demand  at  i 
which  would  cover  the  cost  to  the  private  plant  op< 

tor  of  extra  fuel  and  labor,  if  an.\  ,  at  a  reasonable  profit. 
Such  a  plan  was  proposed  l,y  the  LongBCre  Kir,  trie 
(  ompanj  several  years  ago  in  New  York,  hut  was  not 
put  into  effect  because  of  franchise  trouble  The  au- 
thors concluded  that  no  insuperable  engineering  difficul- 
ties are  in  the  way  of  carrying  out  their  program. 


HIGH  COST  OF  VALUATION 

OF  TELEGRAPH  PROPERTY 

Appraisal     of     Western     Union     Physical     Property 

Means  $1,000,000  Expense — 1916  Business 

Increases  21   Per  Cent 

That  the  volume  of  business  during  1916  was  the 
largest  in  the  history  of  the  Western  Union  Telegraph 
Company  is  shown  by  the  amount  of  gross  operating 
revenues,  $61,919,141,  or  21  per  cent  over  1915. 

Newcomb  Carlton,  the  president,  calls  attention  in 
the  report  to  the  considerable  increase  in  operating  ex- 
penses, due  not  only  to  material  prices  and  increased 
taxes,  but  also  to  large  increases  in  salaries  and  wages. 
Mr.  Carlton  writes  in  part  as  follows : 

"The  installation  of  the  automatic  printing  telegraph 
system,  known  as  the  multiplex,  has  been  continued  with 
satisfactory  results.  The  extended  use  of  this  method 
of  operation  has  greatly  increased  the  capacity  of  the 
telegraph  plant  and  has  made  possible  the  generally 
satisfactory  handling  of  the  increased  traffic. 

"Despite  difficulties  in  obtaining  material,  the  work 
of  reconstructing  lines  and  offices  has  steadily  advanced 
and  substantial  progress  has  been  made  in  the  standard- 
ization of  the  company's  offices,  both  as  to  their  external 
appearance  and  their  internal  arrangements  and  ap- 
pointments. 

"The  physical  inventory  of  the  company's  property 
which  is  being  made  by  the  Interstate  Commerce  Com- 
mission is  approximately  half  completed,  but  no  ap- 
praisals have  yet  been  announced.  It  is  expected  that 
this  work  will  be  finished  in  1920  at  a  cost  to  the  West- 
ern Union  Company  of  $1,000,000,  as  estimated  in  1914." 


COAL  MINE  IS  BOUGHT  BY 

BARSTOW  INTERESTS 

West    Virginia    Coal-Producing    Land    Acquired    to 

Safeguard  Supply  and  Reduce  Price  for  the 

Operating  Systems 

The  Utilities  Coal  Company  is  being  incorporated  by 
the  W.  S.  Barstow  &  Company  interests  to  acquire  a 
large  coal  operating  property  in  West  Virginia.  Its  out- 
put will  be  available  almost  immediately  for  use  by 
subsidiaries  of  the  General  Gas  &  Electric  Company 
and  the  Eastern  Power  &  Light  Corporation.  It  is  an- 
nounced that  the  coal  will  be  sold  to  the  subsidiary  com- 
panies at  the  contract  price  in  effect  last  October. 

The  original  intention  of  the  Barstow  interests  was  to 
purchase  undeveloped  coal  lands,  but  in  view  of  the  delay 
in  securing  apparatus  and  labor  for  opening  such  lands 
and  insuring  a  large  output  it  was  deemed  advisable  to 
secure  a  property  already  in  operation.  The  coal  mine 
purchased  covers  10,000,000  tons  of  coal. 
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LARGE  REFUND  AND  EXPENSE 

IN  PHILADELPHIA  RATE  CASE 

Sum    Returned    to    City    on     1915    Street-Lighting 

Contract  and  Cost  of  Valuation  and  Rate 

Proceeding  Amount  to  $481,000 

A  deduction  of  $481,102  was  made  from  the  surplus 
of  the  Philadelphia  Electric  Company  during  the  year 
ended  Dec.  31,  1916,  to  cover  a  refund  to  the  city  of 
Philadelphia  on  the  street-lighting  contract  for  1915 
and  expenses  of  the  valuation  and  the  rate  case. 

Joseph  B.  McCall,  the  president,  calls  attention  in  his 
annual  report  to  the  extraordinary  increase  in  gross 
earnings  as  well  as  to  the  corresponding  increase  in 
expenses.  He  adds:  "It  is  obvious  that  if  an  abnormal 
increase  in  gross  earnings  had  not  prevailed,  due  prin- 
cipally to  the  unusual  demand  by  large  power  installa- 
tions and  for  railway  purposes,  the  reductions  made 
in  rates  by  all  the  companies  owned  by  you  would  have 
resulted  in  a  reduction  in  dividend.  In  formulating 
the  new  tariff  of  rates,  the  calculations  based  upon  the 
business  connected,  the  new  business  secured  and  in 
prospect,  justified  the  reductions  made,  which  benefited 
principally  the  small  and  average  customers  and  still 
enabled  us  to  meet  the  increasing  cost  of  labor,  coal  and 
material  of  all  kinds,  provide  for  the  fixed  charges  and 
continue  the  dividend  upon  the  stock."    Earnings  were : 

1916  1915 

Gross  earnings $10,260,072        $8, 777, 924 

Operating  expenses,  taxes,  fixed  charges 
and  reserve  for  renewals  and  replace- 
ments          7,466,021  6,363,374 

Net   income    $2,794,051        $2,414,551 

Cash  dividends  during  the  year 1,574,312  1,574,311 

Surplus  for  the  year $1,219,739  $840,240 

Previous  surplus    $2,311,986 

Refund  to  the  city  on  street-lighting  con- 
tract for  1915,  expenses  of  valuation 
and    rate    case 481,102 

Balance    $1,830,884 

Total  surplus,  Dec.  31,  1916 $3,050,622 

Regarding  improvements  Mr.  McCall  says: 

"During  the  year  the  large  generating  station  known 
as  'A-2,'  capacity  65,000  kw.,  was  completed;  additions 
were  made  to  substation  capacities  and  nearly  1000  ad- 
ditional arc  lamps  for  street  lighting  erected;  a  large 
portion  of  the  construction  of  the  high-tension  trans- 
mission lines  between  Philadelphia  and  Chester  com- 
pleted; overhead  and  underground  lines  extended,  and 
your  properties  are  in  first-class  condition. 

"A  large  generating  station,  located  on  the  Delaware 
River,  at  Chester,  to  be  known  as  the  'Chester  waterside 
station,'  having  an  ultimate  capacity  of  120,000  kw., 
which  will  be  connected  with  the  generating  stations  in 
Philadelphia  by  a  tie  line,  the  right-of-way  for  which 
has  already  been  secured,  is  now  being  erected  by  the 
Beacon  Light  Company,  and  it  is  expected  the  first  unit 
will  be  in  operation  this  coming  fall." 

The  unification  of  the  various  plants  and  subsidiary 
properties  in  Philadelphia  (with  the  exception  of  the 
Edison  Electric  Light  Company  of  Philadelphia)  into 
one  ownership  has  been  accomplished  and  provision  has 
been  made  for  the  future  financing  of  the  company.  As 
a  result  Mr.  McCall  expresses  the  hope  that  in  the  near 
future  it  will  be  possible  to  submit  a  plan  for  the  ex- 
change of  the  stock  of  the  company  for  the  stock  of  the 
Pennsylvania  company.  The  financial  plan  placed 
$10,332,193  in  the  treasury,  leaving,  after  provision  for 
loans  of  $4,950,000,  a  final  cash  balance  of  $5,382,193. 


The  total  commercial  connected  load  as  of  Dec.  31, 
1916,  was  equivalent  to  4,715,121  50-watt  lamps,  an 
increase  of  756,592;  and  the  increase  in  the  number 
of  consumers  was  13,620. 

The  connected  load  of  railway  and  other  utilities  was 
33,450  kw.  on  Dec.  :'» 1 ,  1916,  an  increase  over  the  pre- 
ceding year  of  1200  kw. 


WOMEN  OF  NEW  YORK  N.  E.  L.  A. 

SECTION  AID  THE  RED  CROSS 

More    Than    400    Volunteer    Workers    Give    Their 

Services  for  Two  Hours  Daily  in  Making 

Materials  for  Aid  in  War 

Women  of  the  New  York  Edison  Company  and  the 
other  electric  companies  of  the  New  York  Section  of 
the  National  Electric  Light  Association  have  banded 
together  and  equipped  a  Red  Cross  workshop  in  the 
Consolidated  Gas  Company  building,   Fifteenth   Street 


NEW    YORK    ELECTRICAL    WOMEN    IN    RED    CROSS    WORK 

and  Irving  Place.  More  than  400  women  have  volun- 
teered, and  groups  have  been  at  work  ever  since  war 
was  formally  declared.  This  work  will  be  continued 
daily  between  5  and  7  p.  m. 

One  member  of  every  group  is  designated  as  group 
leader  and  two  are  group  instructors.  The  group 
instructors  are  those  who  have  received  Red  Cross 
certificates  and  are  thus  qualified  to  teach.  Mrs. 
Walter  Neumuller  is  honorary  president  of  the  auxil- 
iary and  Miss  Clara  Porter  the  executive  chairman. 
Other  members  of  the  committee  are  Miss  Evelyn 
Neudorfer  of  the  United  Electric  Light  &  Power  Com- 
pany, Miss  F.  G.  Newman  of  the  Yonkers  Electric  Light 
&  Power  Company,  Miss  M.  L.  Mauer  of  the  New  York 
&  Queens  Electric  Light  &  Power  Company,  and  Miss 
Elsa  Detmold,  Miss  Florence  Evans,  Miss  Helen  Orms- 
bee  and  Mrs.  O.  W.  Smith  of  the  New  York  Edison 
Company. 

The  funds  for  carrying  on  the  work  have  been  ob- 
tained by  private  subscription  from  officials  and  em- 
ployees of  the  companies  and  appropriations  from  the 
companies  themselves.  Interesting  features  of  the  room 
equipment  are  sewing  machines  which  are  electrically 
operated  and  an  electric  cutting  machine. 
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Commission 
Rulings 

hupoi :  mi   di  oiaionj  of  vm  ioui  state 
bodi  i  invoh  ing  or  affecting  electi  io 
and  powei  utilil  i<  l. 


invasion  ol  Territorj    Alleged  In  Cal- 

ii «u ma.  The  Vallejo  Electric  Lighl  & 
Power  Company,  which  supplies  elec- 
trical energy  in  Solano  County  near  Val- 
lejo,  has  filed  with  the  California  Rail- 
road Commission  a  complaint  againsl 
the  Greal  Western  Power  Company, 
asking  the  commission  to  comae!  the 
Greal  Western  Company  to  stop* build- 
ing its  distribution  lines  in  thai  dis- 
trict. The  Vallejo  company  says  that 
it  has  a  franchise  to  serve  electricity 
in  Vallejo,  ami  also  in  the  district  al- 
leged to  have  been  invaded,  and  that  its 
plant  is  adequate  to  serve  all  the  pres- 
ent needs  of  the  district.  The  com- 
plaint says  that  the  Great  Western 
Company  is  constructing  distribution 
lines  in  the  district  to  duplicate  the 
Vallejo  company's  system,  and  has  no 
franchise  to  conduct  its  business  in  So- 
lano County. 

Colorado  Commission  Overrules  Den- 
ver Company. — The  Public  Utilities 
Commission  of  Colorado  has  ordered 
the  Denver  Gas  &  Electric  Light  Com- 
pany to  proceed  with  an  inventory  of 
its  physical  property  preparatory  to 
an  investigation  and  hearing  by  the 
commission  on  a  complaint  alleging -"ex- 
cessive rates  for  electricity  and  gas, 
inadequate  service  in  the  furnishing  of 
electricity  and  gas,  and  insufficient  heat- 
ing quality  of  gas,"  in  Denver.  The 
commission  overrules  the  contention  of 
the  company  that  the  commission  has  no 
jurisdiction  over  the  corporation  or  au- 
thority to  regulate  rates  and  service 
of  the  utility.  The  commission  also 
nales  against  the  contention  of  the  com- 
pany that  the  commission  has  no  right 
tc  change  the  terms  of  the  franchise 
contract  between  the  municipality  and 
the  corporation. 

Important  Valuation  Work  in  Maine. 
-  Comprehensive  valuation  work  is  be- 
ing conducted  at  present  by  the  Maine 
Public  Utilities  Commission  and  also  by 
several  of  the  electric  service  compa- 
nies, according  to  the  second  annual  re- 
port of  the  commission  to  the  Gover- 
nor. Holding  that  the  aggregate  of 
all  the  securities  should  not  exceed  the 
value  of  the  property,  the  commission 
concluded  that  thorough  appraisals  were 
a  necessity.  The  board  is  now  con- 
ducting an  exhaustive  valuation  of  the 
entire  property  of  the  Central  Maine 
Power  Company,  and  among  the  com- 
panies which  are  carrying  on  similar 
work  are  the  Cumberland  County  Power 
&  Light  Company,  the  Bangor  Railway 
&  Electric  Company  and  allied  utili- 
ties, and  the  Lewiston  Gas  Light  Com- 
pany. In  some  instances  rate  cases  are 
pending  upon  these  valuations.  Each 
of  the  above-named  companies  esti- 
mates   that    about   a    year   will    be    re- 


quired   to   complete    It     valuation.     In 
i  ii,   the   clai  Iflcal ion   followed   In 
the   electric    utility    valuations   of   the 
board  on  t  he  Nal  lonal  Eled  ric 

Lighl    \    octal  Ion  cla  isincal  ion  of  ac 

CllUIlt 

Combination  of  Electric  and  Heating 
Departmental     \  valuation  of  its  prop 
erty   has   been  submitted  by   th 
orado    Springs    Light,    Heat    A    Power 
Company  to  the  Public  utilities  Com- 
on    of    Colorado.     The    company 

asks  the  commission   to  approve  a   valu 

at  ion  of  $3,663,964   on   its   property   in 

Colorado    Springs    and    to    increase    the 

maximum  electric  rate  from  8.6  cents 

per  kilowatt-hour  to  L2  cents  and  the 
gas  rale  from  $1.10  per  L000  cu.  ft.  to 
$1.26.  Permission  was  asked  to  com- 
bine the  electrical  and  steam-heating 
departments  on  the  theory  that  heat  is 
a  by-product  of  the  electrical  depart- 
ment. The  valuation  figures  of  the 
company  are:  Fixed  capital — Electrical 
in  partment,  $2,055,248;  gas  department, 
989;  steam  heat,  $195,727;  total, 
1.964.  Development  cost— Elec- 
trical department,  $285,000;  gas  depart- 
ment, $125,000;  steam  heat,  $30,000; 
total,  $440,000.  Working  capital— Elec- 
trical department,  $90,000;  gas  depart- 
ment, $40,000;  steam  heat,  $5,000;  total, 
$135,000.  Total  on  which  the  company 
claims  it  is  entitled  to  return — Elec- 
trical department,  $2,430,248;  gas  de- 
partment, $1,002,989;  steam  heat,  $230,- 
727;  grand  total,  $3,663,964. 

Discontinuance  of  Service  Overruled 
in  Missouri. — A  decision  has  been  ren- 
dered by  the  Missouri  Public  Service 
Commission  in  the  complaints  of  W.  H. 
Roach  and  others  against  M.  O.  Dan- 
ciger  &  Company,  Weston,  Mo.  One 
complaint  alleged  that  M.  O.  Danciger 
&  Company  operated  an  electric  light 
and  power  plant  and  a  brewery,  and 
"cut  off  the  light  and  power  current 
from  our  printing  office  because  of  our 
advocacy  of  the  dry  cause  in  the  local 
option  campaign  prior  to  June  3,  elec- 
tion day."  In  three  of  the  complaints 
the  defendant's  reason  for  discontinu- 
ance of  service  was  not  alleged.  The 
defendant  denied  jurisdiction  by  the 
commission  on  the  ground  that  its  busi- 
ness was  private  and  not  public.  The 
company  has  been  furnishing  energy 
for  light  and  power  to  private  persons 
and  to  the  city.  It  has  no  distribution 
system  or  city  franchise  and  does  not 
construct  wires  on  streets  or  public 
places.  The  consumer  furnishes  wire 
and  poles  and  bears  all  cost  of  con- 
structing the  line.  Answering  the  ques- 
tion whether  the  defendant  is  an  elec- 
trical corporation,  the  commission  says 
that  it  is  an  electrical  corporation,  not 
falling  within  the  exceptions  mentioned 
in  the  statutory  definition.  The  fact 
that  the  defendant  did  not  use  the 
streets  and  public  places  of  the  city  was 
considered  as  of  little  importance  in  its 
bearing  on  the  case  under  review. 
On  a  motion  for  a  rehearing  of  this 
case  the  commission  held  that  the  cor- 
poration could  not  be  permitted  to  en- 
tirely cut  off  service  from  some  of  its 
consumers  while  continuing  to  furnish 
service  to  others  who  were  similarly 
situated. 


Recent  Court 
Derisions 

Pindili;      "flii     I  Ml  roll  lis  ill  Ii-^jiI  cases 

involving   electric   light,    power   and 
other  publio-ul  ility  companies. 


Time    Necessary    for    Repair   of    Do* 

lectiv e  \\  nc-.  The  break ing  of  a  tele- 
phone wire  not  carrying  a  current  of 
i  ufflciently  high  voltage  to  be  di 

mis  unless  it  came  in  contacl   with  other 
wires   was  notice   that   it   might  heroine 
dangerous  and  impoi  ed  i  he  duty  ol 
examination  as  would  proteel  the  public 

from    danger,    it.   was    held    by   th( 
preme    Court    Of    Pennsylvania    (100     \. 
L26).     A  telephone  company  is  entitled 
to    a   reasonable    opportunity   and    time 
to  discover  and  repair  defective  w 
was  held. 

Uijjht  to  Cut  OfT  Service  for  Non- 
Payment. — While  the  decision  of  the 
Supreme  Court  of  South  Carolina  in  the 
case  of  Johnson  vs.  Carolina  Gas  & 
Electric  Company  (91  S.  E.  734)  deals 
directly  with  water  supply,  the  case  is 
of  particular  interest  to  all  companies 
engaged  in  public  service.  It  was  held 
by  the  court  that  a  public  service  water 
company,  though  authorized  by  fran- 
chise to  discontinue  service  for  non- 
payment, had  no  right  to  cut  off  a  con- 
sumer's water  supply  on  account  of  a 
debt  due  for  water  supplied  at  a  pre- 
vious time  and  by  another  company 
and  assigned  to  the  present  company. 

Power  of  City  in  Eminent  Domain. — 
Statutes  authorizing  the  exercise  of  the 
power  to  take  private  property  without 
the  consent  of  the  owner  are  to  be 
construed  with  reasonable  strictness, 
according  to  the  Supreme  Judicial  Court 
of  Massachusetts  in  the  case  of  Com- 
iskey  vs.  City  of  Lynn  (115  N.  E.  312), 
and  the '  authority  of  the  city  to  take 
property  under  the  statute  is  not  to  be 
inferred  from  vague  and  doubtful  gen- 
eral phrases.  The  law  provides  that  the 
city  of  Lynn  may  take  by  purchase  or 
otherwise  all  lands,  rights-of-way  and 
easements  necessary  to  establish  filtra- 
tion beds  to  hold  water  taken  by  pur- 
chase or  otherwise  under  authority  of 
the  act,  and  for  conveying  it  to  the  city, 
and  may  erect  on  the  land  thus  taken 
or  held  proper  dams,  buildings,  fixtures 
and  structures,  and  may  make  excava- 
tions, procure  and  operate  machinery 
and  provide  such  other  means  and  ap- 
pliances as  may  be  necessary  for  the 
establishment  and  maintenance  of  com- 
plete and  effective  waterworks.  The 
court  held,  however,  in  the  light  of  con- 
temporaneous legislation  with  refer- 
ence to  the  maintenance  of  lines  for 
the  transmission  of  electricity,  that  the 
Legislature  did  not  intend  to  authorize 
the  city  to  condemn  a  strip  of  land,  to 
construct  and  maintain  thereon  an  elec- 
tric power  transmission  line  to  a  pump- 
ing station  on  the  banks  of  a  river 
taken  for  water  supply,  since  the  strip 
of  land  did  not  coincide  with  the  pipe 
line  for  the  water. 
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Dinner  Postponed  by  American  Mu- 
seum of  Safety. — The  country  now  be- 
ing at  war,  President  Arthur  Williams 
of  the  American  Museum  of  Safety  has 
announced  that  it  was  thought  unde- 
sirable to  hold  the  proposed  dinner  in 
connection  with  the  presentation  of  the 
medals  of  the  museum.  The  dinner  was 
planned  for  April  19  and  for  the  rea- 
son stated  above  the  invitations  were 
recalled. 

More  Power  for  St.  Paul  Railway. — 

A  contract  has  been  made  by  the  In- 
termountain  Power  Company  to  furnish 
more  energy  to  the  Chicago,  Milwaukee 
&  St.  Paul  Railway.  The  Intermoun- 
tain  Company  is  a  subsidiary  of  the 
Montana  Power  Company  and  the 
Washington  Water  Power  Company. 
It  will  purchase  at  first  7500  hp.(  which 
will  be  received  from  the  new  hydro- 
electric station  of  the  Washington 
Power  Company  at  Long  Lake.  The 
energy  will  be  used  for  operation  of 
the  railway  lines  in  the  State  of  Wash- 
ington. 

Chicago  Changes  Standard  for  Street- 
Lighting  Pole. — The  electrical  depart- 
ment of  the  city  of  Chicago  is  consid- 
ering a  change  from  its  standard  type 
of  pole  for  carrying  street-lighting  cir- 
cuits. In  the  past  all  proposals  for 
poles  for  outlying  street-lighting  serv- 
ice have  specified  tubular  steel  poles 
only.  A  proposal  issued  on  April  10, 
however,  specifies  tubular  steel  poles 
or  their  equivalent.  The  proposal  de- 
fined equivalent  poles  as  "expanded 
steel-truss  poles  or  concrete  poles  which 
may  in  the  judgment  of  the  Commis- 
sioner of  Gas  and  Electricity  be  equiv- 
alent to  tubular  steel  poles."  The 
change  is  to  be  made,  according  to  Wil- 
liam G.  Kieth,  Commissioner  of  Gas  and 
Electricity,  on  account  of  the  increasing 
prices  now  asked  for  tubular  poles  and 
the  uncertainty  as  to  time  of  delivery 
that  has  prevailed. 

Chicago  Central  Station  Institute 
Broadens  in  Scope. — The  Chicago  Cen- 
tral Station  Institute,  which  was 
founded  in  1912  as  the  bureau  of  edu- 
cation for  the  Commonwealth  Edison 
Company,  the  Federal  Sign  System 
(Electric),  the  Illinois  Northern  Utili- 
ties Company,  the  Middle  West  Utili- 
ties Company  and  the  Public  Service 
Company  of  Northern  Illinois,  has  been 
educating  college  graduates  and  other 
ambitious  young  men  for  positions  in 
the  commercial  departments  of  these 
companies.  In  the  future  the  institute 
will  conduct  its  graduate  student  course 
so  as  to  provide  men  for  the  operat- 
ing, engineering  and  all  other  depart- 
ments. The  student  will  receive  prac- 
tical experience  in  the  various  depart- 
ments combined  with  classroom  study 
of  many  branches  of  the  business.  A 
college  undergraduate  may  take  the  first 
of  five  periods  of  training  during  vaca- 
tion after  completing  the  sophomore 
college  year  and  can  take  the  second 
period  during  vacation  after  completing 
the  junior  year  at  college.  The  course 
consists  of  a  total  of  fifteen  months, 
divided  into  five  periods  of  three  months 
each.  Fred  R.  Jenkins  is  secretary  and 
manager  of  the  Chicago  Central  Sta- 
tion Institute. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 

brief  notes  of  general  interest. 


Growth  in  Business  of  Ohio  Com- 
panies.— The  Alliance  Gas  &  Power 
Company,  Toledo  Railways  &  Light 
Company,  Trumbull  Public  Service  Com- 
pany, Warren,  Massillon  Electric  &  Gas 
Company,  and  the  Lorain  County  Elec- 
tric Company,  Elyria  and  Lorain,  Ohio, 
comprising  the  Ohio  electric  subsidi- 
aries of  the  Cities  Service  Company, 
are  continuing  to  show  marked  growth 
in  business.  The  combined  sales  of 
these  properties  were  54  per  cent 
greater  for  the  twelve  months  ended 
Feb.  28,  1917,  than  in  the  preceding 
year.  The  sales  of  one  of  the  prop- 
erties increased  98  per  cent  for  the 
year. 

Adjournment  of  Lighting  Rate  In- 
quiry Denied. — The  Board  of  Public 
Utility  Commissioners  of  New  Jersey 
has  refused  the  application  of  the  Pub- 
lic Service  Electric  Company  for  an 
indefinite  postponement  of  the  investi- 
gation of  lighting  rates  to  allow  the 
company  to  devote  its  efforts  to  pro- 
tecting its  properties  and  extending  its 
service  facilities  in  a  way  that  will 
help  national  defense.  The  board  holds 
that,  in  view  of  the  expense  already  in- 
volved in  the  inquiry  and  the  fact  that 
the  engineers  on  both  sides  are  pre- 
pared to  proceed  to  a  determination  of 
the  physical  value  of  the  property,  the 
hearings  should  continue  until  a  valua- 
tion of  the  company's  properties  has 
been  arrived  at. 

Hydroelectric     Progress     in     France. 

— Hydroelectric  development  in  France 
is  described  as  follows  in  a  letter  re- 
ceived by  the  Philadelphia  Bourse  from 
the  Chamber  of  Commerce  of  Paris: 
"One  of  the  good  results  of  the  war 
will  be  to  have  aroused  throughout 
France  intense  industrial  activity,  and 
consequently  a  considerable  increase  in 
electrical  power  works,  formerly  scarce 
in  this  country.  Electrometallurgy  has 
been  rapidly  improving  during  the  war, 
as  well  as  chemical  manufactures.  The 
manufacture  of  large-caliber  shells  and 
armor  plate  is  assured  by  the  help  of 
water  power.  Thanks  to  the  facilities 
that  the  transporting  of  electrical  power 
offers,  the  works  which  undertake  to 
produce  it  can  combine  the  advantages 
of  water  descending  from  the  glaciers 
of  the  Alps,  very  plentiful  in  summer- 
time, with  the  force  to  be  obtained 
from  the  waters  of  the  rivers,  which  are 
swollen  by  the  snowfalls  of  winter  and 
autumn.  Before  1914  factories  were 
scarce  in  the  Southwest.  And  one  of 
the  most  remarkable  results  of  the  war 
will  be  the  industrial  activity  produced 
in  the  regions  of  Languedoc,  Gascony 
and  Guyenne,  which  indirectly  causes 
the  development  of  electrical  power 
works  and  enterprises." 


Electric  Illumination  for  the  Lincoln 
Highway. — The  Stark  County  Jovian 
League,  meeting  at  Canton,  Ohio,  de- 
cided to  start  a  movement  to  li^ht  the 
Lincoln  Highway  by  electricity.  This 
league  includes  Jovians  of  Canton,  Mas- 
sillon and  Alliance.  The  Lincoln  High- 
way, extending  3284  miles  from  New 
York  to  San  Francisco,  is  essentially  a 
national  movement,  and  the  Jovian  Or- 
der will  be  asked  to  enlist  its  various 
leagues  in  the  proposed  illumination. 
About  33  miles  of  the  highway  are  in 
Stark  County,  and  the  cost  of  illumi- 
nating this  part  is  estimated  at  $4,000 
a  year.  Directors  of  the  Electrical 
League  of  Cleveland  indorsed  the  move- 
ment at  a  meeting  on  April  2.  At  the 
meeting  of  the  Jovian  Congress  and 
special  commission  in  Cleveland  on 
April  3  and  4,  J.  M.  Bateman,  first 
tribune  in  Cleveland,  presented  the  sug- 
gestion that  the  movement  should  have 
the  indorsement  and  support  of  the 
order. 

United  Gas  &  Electric  Corporation 
Subsidiaries  Experience  Abnormal 
Conditions. — Settlement  of  rate  and 
other  regulatory  matters  is  mentioned 
in  the  annual  report  of  the  United  Gas 
&  Electric  Corporation  for  the  year 
ended  Dec.  31,  1916.  George  Bullock, 
chairman  of  the  board  of  directors,  says 
on  this  subject:  "The  abnormal  con- 
ditions incident  to  the  effect  of  the  for- 
eign situation  resulted  during  the  year 
past  in  considerable  agitation  in  re- 
spect to  public  utility  rates  and  other 
matters  falling  within  the  jurisdiction 
of  the  public  service  commissions  un- 
der whose  supervision  the  various  sub- 
sidiary companies  of  this  corporation 
are  operated.  The  management  is  grati- 
fied to  be  able  to  state  that  substan- 
tially all  of  these  questions  have  been 
satisfactorily  settled  and  upon  a  basis 
not  prejudicial  to  our  operating  sub- 
sidiaries. Concurrently  labor  diffi- 
culties developed  in  connection  with  sev- 
eral of  the  subsidiaries,  but  these  have 
now  been  satisfactorily  adjusted,  gen- 
erally for  a  period  of  three  years." 

Standardization     of    Farm     Lighting 

Sets. — In  order  to  be  assured  that  the 
majority  of  manufacturers  of  farm 
lighting  sets  are  figuring  ratings  on 
the  same  basis,  the  American  Society 
of  Agricultural  Engineers  has  recom- 
mended certain  standard  ratings  and 
specifications  for  these  low-voltage 
lighting  plants.  The  movement  is  one 
for  the  convenience  of  the  purchaser. 
The  pamphlet  issued  by  the  society  de- 
scribing the  standard  recommends  that 
30  volts  be  adopted  as  the  potential 
for  low-voltage  electric  lighting  plants, 
and  that  with  such  sets  sixteen  lead- 
sulphuric  acid  cells  in  series  or  twenty- 
four  Edison  cells  in  series  be  adopted 
as  the  standard.  In  the  opinion  of  the 
committee  which  framed  the  standards, 
these  numbers  of  cells  with  the  aver- 
age house  wiring  and  with  the  usual 
number  of  lights  will  give  approx- 
imately 30  volts  at  the  socket.  It  was 
also  recommended  that  the  manufactur- 
ers of  farm  lighting  sets  agree  upon  a 
standard  lamp  of  a  certain  voltage 
range  to  be  known  as  the  farm  service 
lamp. 
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joinl  meeting  of  the  New  York  Com 
Section  of  the  N.  K.  L.  A.  and 
Electrical  Society  was 
held  on  April  it.  Homer  Croy  spoke  on 
"Behind  tln«  Film,"  and  explained  how 
motion  picture  films  are  made  and  how 
many  thrilling  episodes  are  staged. 

Association  of  iron  and  Steel  Elec- 
trical Engineers*— The  April  meeting  of 
the  Association  of  iron  and  Steel  Elec 
trical  Engineers  will  be  held  to-day. 
April  21,  in  Pittsburgh,  Pa.  The  fol- 
lowing short  papers  by  members  of  the 
standardization  committee  will  be  pre- 
sented: •'Resume  of  Standardization 
Work  of  Other  Organizations,"  by  H. 
D.  James;  "Control,"  by  T.  E.  Barnum; 
"Motors."  by  F.  B.  Crosby;  "Cranes," 
by  D.  M-  Petty,  and  "The  Need  of  and 
a  Plan  for  Standardization,"  by  W.  T. 
Snyder. 

Electrical  Contractors'  Association  of 
Pennsylvania. — The  annual  convention 
of  the"  Electrical  Contractors'  Associa- 
tion of  Pennsylvania  will  be  held  at 
Philadelphia  on  June  19,  20  and  21  in- 
clusive. The  headquarters  will  be  at 
the  Hotel  Adelphia.  A  very  large  at- 
tendance is  expected  owing  to  the  great 
interest  which  was  displayed  last  year 
when  the  convention  was  held  in  Wilkes- 
Barre.  Prominent  persons  in  the  elec- 
trical and  business  world  will  address 
the  meeting,  and  there  will  be  open 
sessions  which  should  be  most  interest- 
ing. Elaborate  entertainment  of  dele- 
gates and  guests  will  be  provided.  A 
special  feature  of  the  convention  will  be 
an  electrical  exhibit. 

New  York  Jovians  Have  Patriotic 
Luncheon.— Dr.  Talcott  Williams,  direc- 
tor of  the  Columbia  School  of  Journal- 
ism, was  the  principal  speaker  at  the 
patriotic  Jovian  League  luncheon  given 
in  New  York  on  April  11.  He  spoke 
particularly  of  the  important  part  the 
electrical  industry  will  play  both  in  ag- 
gressive and  defensive  warfare.  Fol- 
lowing his  address,  Vice-President  J.  M. 
Wakeman  introduced  the  following  res- 
olution, which  was  adopted:  "Resolved, 
that  the  New  York  Jovians  here  assem- 
bled, in  behalf  of  the  1400  New  York 
Jovians,  part  of  the  National  Jovian 
Order  with  a  membership  of  18,000  men 
engaged  in  the  electrical  industry,  do 
hereby  heartily  approve  the  recent  mes- 
sage of  the  President  of  the  United 
States,  indorse  the  action  of  Congress, 
and  pledge  themselves  to  an  undivided 
loyalty  and  whole-hearted  service  to  the 
constitution,  the  flag  and  the  President 
of  the  United  States." 
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Radio  1  lub  "i  America. — David  S. 
Brown  and  Walter  S.  Lenrmon  presented 
a  paper  on  •"Army  and  Navy  Signaling 
System  ."  on  \i"  il  20,  before  the  Radio 
i  lub  of  New  York  City. 

Electrical  League  of  Cleveland* — R. 
\l.  McClurg  spoke  on  the  "Electrifica- 
tion of  the  Chicago,  Milwaukee  &  St. 
Paul  Railroad"  before  the  Electrical 
ie  of  Ch  veland  on  April  18. 
Chicago  Section,  Illuminating  Engi- 
neering Society.— S.  G.  Hibben,  illumi- 
nating engineer  of  the  Westinghouse 
Lamp  Company,  spoke  on  "Office  Light- 
ing" before  the  Chicago  Section  of  the 
Illuminating  Engineering  Society  on 
April   20. 

Illinois   State    Electric   Association.— 
The   Illinois   State  Electric  Association 
has  appointed  a  committee  on  new-busi- 
ness  co-operation   following    somewhat 
after   the  plan   that  has   been  used   in 
Ohio.     The     new     committee     has     ar- 
ranged  the  following   program   for   its 
first  meeting,  which  is  to  be  held  at  the 
Hotel  Jefferson,  Peoria,  April  27:     Ad- 
dress  by   chairman,   John    G.    Learned, 
Chicago;     paper,     "Scientific     Window 
Lighting,"  by  Norman  B.  Hickox,  Chi- 
cago, and  discussion  by  H.  L.  Brandli 
of   Mount   Vernon,    111.,   and    Oliver    R. 
Hogue    of   Chicago;   paper,   "Financing 
Contracts    for    Wiring    Old    Residences 
and    Additional    Wiring   for    Appliance 
Sockets  in  Premises  of  Residence  Cus- 
tomers,"  by   F.   H.   Scheel,  Joliet,   and 
discussion  by  W.  A.  Giffen  of  Rockford, 
W.  P.  Lyon  of  Chicago,  L.  E.  Spear  of 
Springfield,  and  W.  P.  Meiser  of  Peoria; 
paper,  "Electrification  of  Coal  Mines," 
by  Orlie  Rue,  Mattoon,  and  discussion 
by  R.  S.  Woltz  of  Springfield  and  E.  R. 
Elan  of  Peoria;  address  on  "Salesman- 
ship," by  A.  F.  Siebert,  Dayton,  Ohio; 
paper,  "Electrical  Merchandise,  Its  Sale 
and  Its  Upkeep,"  by  E.  C.  Forest,  Rock- 
ford,    and    discussion    by     Ernest     A. 
Elkins  of  Chicago,  Frank  Lebkicker  of 
Alton,  C.  A.  Morse  of  Mattoon,  George 
E.  Dunn  of  Oak  Park,  and  E.  Giaciolli 
of  Oak  Park;  a  symposium  on  electric 
heating    with     papers     on     "Industrial 
Heating  Appliances,"  by  L.  H.  Knapp 
of    Chicago    and    B.    G.    Tarkington    of 
Jackson,  Mich.,  with  discussion  by  Roy 
Larson  of  Rockford,   George  H.  Jones 
of  Chicago,  and  C.  W.  Pen  Dell  of  Chi- 
cago; paper,  "Electric  Cooking,"  by  J. 
Paul  Clayton,  Mattoon,  with  discussion 
by  Charles  B.  Yonts  of  Dixon,  W.  F. 
Corl    of    St.    Louis,    Mrs.    Swanson    of 
Rockford,     and     Adam     Gschwindt     of 
Rockford.     John  G.  Learned,  chairman 
of  the  committee   on  new-business   co- 
operation, has   directed   attention  par- 
ticularly to  the  discussions  to  be  pre- 
pared in  advance,  which,  it  is  thought, 
will  increase  the  value  of  the  meeting. 


National  leeociaUon  oi  Electrical  in 
spectora.    The   We  tern    New    England 
Section  of  the  National  A    o)  iii Ion  <»f 
Electrical    In  pei  tor     held    Its    spring 
meet  ing  on  April  1 1  al   Holyoke,  Mass. 
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Pittsburgh  Section,  Muminating  En- 
gineering Society. — "Illuminating  Engi- 
,.,  ering  in  the  .Motion  Pi<  ture  indus- 
try" was  the  BUbjecl  of  B  talk  given  by 
B.  Perris  of  the  National  Carbon  (  ora 
pany  before  the  Pittsburgh  Section  of 
the  Illuminating  Engineering  Society  on 
April   L6. 

Pittsburgh  Section,  Association  of 
Iron  and  Steel  Electrical  Engineers. 
The  May  meeting  of  the  Pittsburgh 
Section  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  will  be  held 
on  May  19.  This  meeting  will  be  un- 
der the  auspices  of  the  power  com- 
mittee, of  which  W.  O.  Oschmann  is 
chairman.  The  subject  to  be  discussed 
is  "Power  Cost  Accounting  Systems  as 
Practiced  by  Several  Steel  Mills  in  the 
Pittsburgh  District." 

National  Electric  Credit  Men's  Asso- 
ciation.— Frederic  P.  Vose,  secretary  of 
the  National  Electric  Credit  Men's  As- 
sociation, delivered  an  address  at  the 
weekly  meeting  of  the  Cleveland  Elec- 
trical League  recently.  Charles  F.  Ket- 
tering of  the  Domestic  Engineering 
Company,  Dayton,  Ohio,  was  scheduled 
to  make  an  address,  but  was  called  to 
Washington  to  consult  about  prepar- 
edness work  with  which  he  is  con- 
nected. His  address  will  be  delivered 
later  in  the  season. 

New  York  Section  of  A.  E.  S.  Elects 
New  Officers. — At  a  joint  meeting  of 
the  Chemists'  Club  and  the  New  York 
sections  of  the  Society  of  Chemical  In- 
dustry and  the  American  Chemical 
Society  on  April  13,  the  following  offi- 
cers were  elected  for  the  ensuing  year 
by  the  New  York  Section  of  the  Ameri- 
can Electrochemical  Society:  Chair- 
man, J.  V.  N.  Dorr,  president  of  the 
Dorr  Company;  vice-chairman,  E.  D. 
Kingsley  of  the  Niagara  Alkali  Com- 
pany, and  secretary-treasurer,  J.  Mal- 
colm Muir,  business  manager  of 
Metallurgical  and  Chemical  Engineer- 
ing. 

St.  Louis  Jovians  Meet. — Seldon  P. 
Spencer,  a  former  judge  and  well-known 
St.  Louis  jurist,  who  has  been  making 
a  study  of  military  conditions  in  the 
United  States,  addressed  the  Jovian 
League  at  the  Mercantile  Club  Tues- 
day on  "The  Necessity  for  Military 
Training."  He  advocated  the  adoption 
of  a  universal  military  system  similar 
to  that  of  the  Swiss  government,  which, 
in  addition  to  providing  the  maximum 
power  for  self-defense,  has  been  found 
of  great  value  in  the  physical  develop- 
ment of  the  young  men  of  the  nation 
and  has  contributed  a  wonderful  in- 
fluence toward  promoting  wholesome 
living  and  a  higher  moral  status  of 
citizenship.  C.  E.  Michel  presided  as 
chairman  of  the  meeting. 
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F.  C.  Wilkinson  has  resigned  from  his 
position  as  manager  of  the  Public  Elec- 
tric Light  Company,  St.  Albans,  Vt., 
and  director  and  superintendent  of  the 
St.  Albans  &  Swanton  Traction  Com- 
pany. He  is  succeeded  by  George  A. 
Murch. 

D.  C.  Wood  has  been  appointed  by 
the  State  Public  Utilities  Commission 
of  Illinois  as  acting  chief  of  the  service 
division  in  the  engineering  department, 
succeeding  Stanley  P.  Farwell,  resigned. 
Mr.  Wood  is  a  graduate  of  the  Univer- 
sity of  Illinois  in  the  electrical  engineer- 
ing course,  and  has  been  with  the  com- 
mission as  assistant  engineer  for  nearly 
three  years. 

John  D.  Ball,  late  of  the  consulting 
engineering  department  of  the  General 
Electric  Company,  has  severed  his  con- 
nection with  the  company,  where  he  has 
been  engaged  for  the  last  ten  years,  and 
has  accepted  the  appointment  of  pro- 
fessor of  electrical  engineering  in  the 
School  of  Engineering  of  Milwaukee. 
Mr.  Ball  is  a  graduate  of  the  University 
of  Illinois  and  a  member  of  the  A.  I. 
E.  E. 

Robert  Knight,  assistant  superintend- 
ent of  the  electric  light  and  power  de- 
partment of  the  city  of  Edmonton, 
Canada,  has  resigned  and  joined  the 
Army  Service  Corps.  Previous  to  his 
leaving  he  was  presented  by  the  staff 
and  employees  of  the  department  with 
a  wrist  watch.  He  is  a  native  of  Scot- 
land, but  has  had  varied  experience  of 
electrical  engineering  in  the  United 
States,  having  one  time  been  employed 
by  the  General  Electric  Company  at 
Lynn,  Mass. 

D.  W.  Flowers,  who  has  been  ap- 
pointed superintendent  of  the  electric 
department  of  the  St.  Paul  Gas  Light 
Company,  operating  the  Edison  Electric 
Light  &  Power  Company  of  St.  Paul, 
was  born  at  Columbus,  Ohio,  and  was 
graduated  from  the  Ohio  State  Uni- 
versity in  the  class  of  1905.  He  be- 
came identified  with  the  American 
Light  &  Traction  Company  of  New 
York  at  Binghamton,  where  he  reached 
the  position  of  superintendent,  which 
he  held  until  May,  1909.  He  was  trans- 
ferred from  Binghamton  and  promoted 
to  the  position  of  general  superin- 
tendent of  the  Consolidated  Gas  Com- 
pany of  New  Jersey  at  Long  Branch, 
operating  both  the  gas  and  electric 
properties.  In  December,  1913,  he  went 
to  St.  Paul  as  superintendent  of  the  gas 
works,  and  he  filled  that  post  until  his 
present  appointment  to  succeed  F.  A. 
Otto,  who  has  resigned. 

Ludwig  Kemper,  who  has  been  secre- 
tary-treasurer and  manager  of  the  Min- 
nesota Gas  &  Electric  Company  at  Al- 
bert Lea,  Minn.,  has  resigned  to  become 
connected  with  Field-Richards  Com- 
pany of  Cincinnati,  Ohio,  as  engineer. 
During  the  last  two  fiscal  years  Mr. 
Kemper  was  president  of  the  Minnesota 
Electrical  Association.  He  was  born  in 
Holland  in  1887  and  received  his  en- 
gineering education  at  the  University 
of  Delft  and  later  at  Karlsruhe.  After 
two  years  of  industrial  engineering  in 
Europe  he  came  to  the  United  States 
and  was  employed  by  the  Pullman  com- 
pany on  car-lighting  design.      Follow- 
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ing  a  period  of  consulting  engineering 
Mr.  Kemper  became  in  1903  assistant 
electrical  engineer  for  the  Baltimore  & 
Ohio  Railroad,  resigning  in  1905  to  be- 
come general  manager  of  the  Albert 
Lea  property.  His  new  work  in  Cincin- 
nati will  consist  of  making  investiga- 
tions and  reports  on  such  municipal, 
public  utility  and  industrial  properties 
as  the  Field-Richards  Company  is 
handling,  and  also  in  a  general  way  to 
supervise  the  operation  of  properties  in 
which  the  firm  is  interested. 


William  C.  Anderson,  formerly  man- 
ager of  the  Luzerne  County  Gas  & 
Electric  Company,  Plymouth,  Pa.,  has 
been  appointed  statistical  secretary  of 
the  National  Electric  Light  Association 
in  charge  of  the  newly  created  bureau 
of  information  and  statistics.  Mr.  An- 
derson, who  was  graduated  from  Lehigh 
University  in  1894,  began  his  electrical 
engineering  career  with  the  East  River 
Gas  Company,  New  York  City,  with 
which  company  he  remained  in  various 
capacities  until  the  fall  of  1895,  when 
he  joined  the  inspection  department  of 
the  New  York  Edison  Company.  The 
following  year  he  became  assistant  en- 
gineer of  construction  for  the  Consoli- 
dated Gas  Company  of  New  Jersey  at 
Long  Branch  and  a  few  months  later 
he  was  appointed  district  superintend- 
ent, continuing  in  this  post  until  early 
in  1900.  During  the  next  year  he  was 
manager  of  the  Gas  Company  of  Mont- 
gomery County  at  Norristown,  Pa.,  and 
for  the  two  following  years  was  super- 
intendent of  the  Port  Chester  district 
of  the  Westchester  (N.  Y.)  Lighting 
Company.  He  next  became  engineer  at 
Paris  for  the  foreign  sales  department 
of  the  Stanley  Instrument  Company.  In 
the  fall  of  1904  Mr.  Anderson  was  em- 
ployed as  manager  of  the  Bergen 
County  (N.  J.)  Gas  &  Electric  Com- 
pany, which  position  he  held  until  the 


following  August,  when  the  company 
was  taken  over  by  the  Public  Service 
Corporation  of  New  Jersey.  He  then 
went  with  the  Wyoming  Valley  < . 
Electric  Company,  which  has  since 
changed  its  name  to  the  Luzerne  County 
Electric  Company.  In  1912  -Mr. 
Anderson  was  elected  treasurer  of  the 
Pennsylvania  Electric  Association. 

H.  S.  Slocum,  who  has  lately  been  en- 
gaged on  work  on  the  Laurentide  hydro- 
electric development  at  Grand'  Mere, 
Province  of  Quebec,  Canada,  has  en- 
tered the  engineering  department  of 
the  Aluminum  Company  of  America  as 
engineer  in  charge  of  construction,  and 
will  be  located  at  Potsdam,  N.  Y.  Mr. 
Slocum  has  had  a  long  experience  in  the 
design  and  construction  of  hydroelectric 
plants.  For  six  years  he  was  with  the 
Niagara  Falls  Power  Company,  and 
then  went  with  Viele,  Blackwell  &  Buck, 
working  upon  the  Great  Western  and 
the  Appalachian  power  developments. 
Terminating  his  connection  with  Viele, 
Blackwell  &  Buck,  he  became  mechan- 
ical engineer  for  the  Cedars  Rapids 
plant  of  the  Cedars  Rapids  Manufac- 
turng  &  Power  Company,  and  then  was 
engineer  in  charge  for  the  Northern 
New  York  Power  Corporation.  From 
there  he  went  to  Grand*  Mere. 

Oscar  T.  Crosby,  one  of  the  pioneers 
in  the  electrical  industry  and  more 
recently  identified  with  the  work  of  the 
Commission  for  Relief  in  Belgium  and 
with  the  League  to  Enforce  Peace,  has 
been  nominated  by  President  Wilson 
to  be  Assistant  Secretary  of  the  Treas- 
ury for  work  in  connection  with  the 
loan  to  the  Allies.  Mr.  Crosby  has  re- 
cently become  a  major  in  the  Officers' 
Reserve  Corps,  and  the  government  has 
agreed  to  release  him  for  duty  with  the 
engineers  in  case  of  military  necessity. 
His  first  connection  with  the  electrical 
industry  was  early  in  1887,  when,  on 
the  invitation  of  Frank  J.  Sprague,  he 
obtained  a  six  months'  leave  of  absence 
from  his  post  at  New  Orleans  as  a 
military  engineer,  to  become  associ- 
ated with  him.  Shortly  afterward  he 
resigned  from  the  army  and  joined  the 
Sprague  Railway  &  Motor  Company  as 
Mr.  Sprague's  assistant  in  time  to  take 
an  active  part  in  the  early  develop- 
ment of  electric  traction.  He  soon  as- 
sumed the  duties  of  superintendent  of 
the  company  and  in  that  capacity  was 
in  charge  of  manufacture  and  of  the 
installation  department.  He  remained 
in  the  service  of  the  Sprague  company 
for  two  years  and  a  half,  and  in  the 
course  of  his  professional  work  exe- 
cuted various  researches  on  the  prob- 
lems involved  in  electric  railway  opera- 
tion. Besides  his  work  for  electric 
traction,  Mr.  Crosby  has  been  promi- 
nently identified  with  engineering  re- 
search on  many  matters.  In  recent 
years  he  was  president  of  the  Wilming- 
ton (Del.)  &  Philadelphia  Traction 
Company.  Upon  the  consummation  of 
the  sale  of  his  interests  in  that  com- 
pany in  1913  to  the  National  Proper- 
ties Company,  he  left  this  country  for 
an  extended  tour  of  Asia  and  Africa. 
Mr.  Crosby  has  written  largely  of  his 
explorations  and  investigations  and  in 
the  field  of  politico-sociology. 


v  n 


i',  ij  Vs  v,  i  n  i  v     \  i  - 


vv   v;  n  ii  iv 


REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  qf  the   Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on   Industrial  Activities  and  Business  Methods 


GOVERNMENT  REQU  I  REMENTS 

DELAY  STATION  CONSTRUCTION 

Deliveries    of    Power    Plant    Machinery   as    Well   as 

Building  Materials  Delayed  in  Some  Cases 

.is    Much   as   Six    Months 

Central-station  construction  work  is  being  delayed  In 
gonv  is  much  as  six  months  because  of  contracts 

placed   for  government   work   in   different    factories.     The 

expediting  Of  these  contracts  has  resulted  in  placing  deliv- 
further  back.  As  a  result  of  government  work  a 
considerable  part  of  the  boiler  output  of  the  country  has 
been  put  back  from  six  to  eight  weeks.  Other  central- 
station  equipment,  such  as  generators,  turbines,  etc.,  is 
also  greatly  delayed  in  delivery. 

While  the  actual  government  work  so  far  is  small,  and 
does  not  amount  to  much  when  compared  with  the  year's 
output,  it  is  work  that  takes  precedence  of  everything  else, 
and  for  that  reason  holds  up  all  work  on  commercial  con- 
tracts. 

Everything  needing  iron  or  steel  in  its  construction  is 
hound  to  be  delayed.  The  steel  mills  have  been  busy  on 
government  work,  and  consequently  have  been  forced  to  close 
down  on  regular  customers  until  the  government  work  shall 
not  absorb  so  much  of  their  attention.  Beams  and  struc- 
tural shapes  are  late  in  delivery,  and  will  naturally  delay 
construction.  Iron  conduit  is  becoming  scarcer,  principally 
because  the  demand  for  other  material  of  greater  ton- 
nages is  so  pressing.  Conduits  are  fabricated  now  but 
once  in  a  while,  when  it  is  economically  well  to  do  so  in 
view  of  other  orders.  Jobbers'  stocks  of  iron  conduit,  it 
is  understood,  are  about  normal.  With  the  spring  construc- 
tion work  about  to  begin,  and  with  deliveries  so  long  de- 
layed, it  is  believed  that  these  stocks  will  not  be  adequate. 

Inquiries  have  been  made  of  the  government  regarding 
the  classification  of  central-station  orders  for  new  equip- 
ment when  these  stations  have  on  their  lines  factories  en- 
gaged in  turning  out  work  for  the  government.  No  reply 
has  been  received  to  these  inquiries  as  yet. 


WAR  DECLARATION  HELPS 

THE  SALE  OF  FLAG  SIGNS 

Larger  Sizes  of  These  Structures  in  Good  Demand — 
•Smaller  Sizes  Being  Made  Up  in  Large  Quanti- 
ties— Caution  Is  Urged  in  Campaigning 

The  sale  of  lighting  equipment  that  can  be  used  to  give 
expression  to  patriotic  feeling  has  received  a  marked 
stimulus  as  the  result  of  the  declaration  that  a  state  of 
war  exists.  The  electric-flag  signs  which  were  brought  out 
by  several  firms  and  were  extensively  campaigned  during 
the  earlier  international  crises  are  now  moving  with  great 
rapidity  without  any  particular  effort  on  the  part  of  the 
sign  manufacturers  to  exploit  this  class  of  goods.  There  is 
reported  from  Cleveland  a  particularly  heavy  demand  for 
the  larger  sizes  of  flags,  the  10-ft.,  12-ft.,  16-ft.  and  20-ft. 
sizes  being  exceedingly  popular.  One  Chicago  sign  manu- 
facturer said  that  he  had  sold  fifty  flag  signs  in  the  last 
three  weeks,  which  is  more  than  he  had  sold  in  the  four 
months  preceding  that  period. 

The  greatest  buyers  are  industrial  plants,  municipalities 
and  certain  banks  which  wish  to  demonstrate  their 
patriotism.  One  steel  company  employing  foreign  laborers 
recently  ordered  ten  large-sized,  double-faced  flags,  request- 
ing prompt  delivery,  but  asking  no  questions  about  price. 
These  flags  were  delivered  in  four  days,  and  it  is  said  that 


almosl  equally  prompl  deliveries  can  be  given  on  any  of  the 
tandard  Sag  signs.     Flags  of  the  smaller  sizes  are  i. 

made    up    in    quantities    by    some    of    the    manufacturers    in 

anticipation  of  ■  growing  demand   for  the    i  ft.  and  8  ft. 

sizes. 

The  price  of  steel  entering  into  the  signs  is  still  high,  but 
it  is  much  ea  ier  to  gel  it  now  than  it  ha    been  in  the  pa  I 
An    interesting   sidelight  on    the   price   situation    in 
that    the    businesses    of    most    of    the    small,    unreliable    and 
more   or   less    ignorant   sign    makers   have    been    wrecked    by 
the    increase.      These   sign    makers   took   business   at   ftgU 
based   on   normal  steel   prices   when   marked   advances  were 
being  made  every  day.     The  result,  of  course,  was  not  only 
that    profits   disappeared    but   that   insufficient   surplus    and 
other  assets  were  wiped  out  by  losses  occasioned  from  busi- 
ness  taken    at    low    figures.      This    has    stabilized    the    sign 
market  and  left  business  in  the  hands  of  the  more  reliable 
and  intelligent  manufacturers. 

Men  who  have  a  broad  view  of  the  present  situation  see  a 
particularly  opportune  moment  just  now  for  centra!  stations 
to  advocate  the  electric  display  of  the  colors.  An  intelli- 
gently handled  campaign  along  these  lines  could  do  much  to 
mark  the  local  company  as  a  patriotic  enterprise;  it  could 
also  be  of  real  value  to  the  community  and  to  the  nation 
in  spreading  the  fervor  necessary  if  a  volunteer  army  is  to 
be  raised.  It  is  realized,  however,  that  in  any  such  campaign 
caution  should  be  exercised  to  avoid  creating  the  impression 
that  the  electrical  industry,  or  any  individual  in  it,  is  exploit- 
ing the  national  emblem  from  a  purely  commercial  motive. 


THE  INSULATOR  SITUATION 

NECESSITATES  FORESIGHT 

Factories    Are    Swamped    with    Orders    and    Deliv- 

Smaller  Sizes  Being  Made  Up  in  Large  Quanti- 

Prices  Are  Becoming  More  Stable 

The  sale  of  lighting  equipment  that  can  be  used  to  give 
insulators  to  let  the  manufacturers  know  just  what  their 
requirements  are  and  what  they  are  expected  to  be  a  year 
or  eighteen  months  hence,  in  order  to  enable  the  manufac- 
turers to  schedule  production  and  deliveries  in  such  a 
manner  as  best  to  serve  the  needs  of  the  entire  industry. 
The  need  for  this  course  is  especially  acute  at  the  present 
time,  because  the  factories  have  seldom,  if  ever  in  their 
history,  been  harder  pushed  to  meet  demands  than  they 
now  are.  While  there  have  in  the  past  been  troubles  with 
labor  employed  in  the  pottery  production  and  difficulty  in 
getting  metals,  the  ruling  cause  for  the  present  congested 
factory  condition  is  one  of  an  unusjal  demand  for  insu- 
lators from  every  section  of  the  country. 

The  situation  is  perhaps  best  illustrated  by  the  present 
method  of  handling  insulator  orders.  On  inquiries  even 
for  small  lots  the  prevailing  price  on  that  particular  style 
can  be  quoted,  but  no  definite  statements  on  delivery  dates 
will  be  made  by  salesmen  without  taking  the  case  up  with 
the  factory.  Furthermore,  the  factories  have  practically 
abolished  or  greatly  curtailed  their  follow-up  systems  and 
are  making  little  effort  to  get  business  if  response  does  not 
follow  when  prices  and  deliveries  are  quoted.  The  impres- 
sion should  not  prevail,  however,  that  factories  have  taken 
an  arrogant  stand.  They  have  not.  This  is  shown  by  a 
recent  incident.  A  central-station  company  had  to  have 
700  insulators  of  a  particular  type.  After  determining 
that  it  was  absolutely  necessary  for  the  customer  to  have 
these  insulators  promptly,  the  manufacturer  went  over  all 
of  its  orders  for  this  type  that  were  on  file  and  wrote  each 
customer  asking  if  a  delay  in  delivery  of  700  insulators 
would  cause  inconvenience.     As  a  result  one  large  company 
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released  enough  insulators  from  its  order  to  meet  the  imme- 
diate need. 

The  necessity  of  salesmen  consulting  with  the  factory 
concerning  orders  is  illustrated  by  the  following  incident. 
A  holding  company  wanted  .'5000  insulators  of  the  small 
telephone  type.  Ordinarily  these  go  through  the  factory 
in  such  great  quantities  that  .'5000  is  a  very  small  order  to 
fill.  .The  factory's  reply  to  the  inquiry,  however,  was  that 
there  were  none  on  hand  and  that  delivery  before  ninety 
days  could  not  be  promised.  The  reason  for  this  long  delay 
was  that  the  machine  for  making  this  unit  was  shut  down 
and  conditions  were  such  that  it  could  not  be  started  within 
sixty  days. 

The  price  of  insulators  has  advanced  sharply  in  the  last 
few  months,  as  was  predicted  in  the  Electrical  World  of 
Nov.  11,  1916.  Suspension  units  that  formerly  sold  for 
80  cents  now  bring  $1.30.  The  present  tendency,  however, 
seems  to  be  for  a  stable  price.  There  is  thought  to  be 
little  likelihood  of  the  insulator  plants  being  commandeered 
by  the  government  on  account  of  their  inadaptability  as 
munition  factories.  The  situation  as  regards  demand  for 
insulators  is  so  acute,  however,  and  its  continuance  is  so 
likely,  that  buyers  are  strongly  urged  by  producers  to  pur- 
chase at  least  a  year  in  advance  of  actual  need. 


THE  APPLIANCE  MARKET 

ON  THE  PACIFIC  COAST 

Particularly    Good    Season    Expected    in    All    Lines, 

with  Great  Progress  Being   Made  in 

Sales  of  Electric  Ranges 

Electric  appliance  campaigns,  both  sales  and  educational, 
have  been  under  way  on  the  Pacific  Coast  long  enough  to 
have  built  up  a  very  active  market  for  such  devices.  Partic- 
ularly in  a  territory  where  the  percentage  of  houses  wired 
is  greater  than  in  any  other  part  of  the  country,  every  ap- 
pliance sold  interests  new  prospective  customers  and  paves 
the  way  for  more  sales. 

One  jobbing  house  last  year  sold  from  its  several  Pacific 
Coast  branch  offices  a  total  of  650  motor-driven  washing 
machines.  With  only  slightly  increased  sales  effort  it  is  ex- 
pected that  this  figure  will  be  at  least  doubled  this  year. 
Much  the  same  condition  obtains  in  the  electric  range  field. 
It  is  believed  that  2000  electric  ranges  will  be  purchased  this 
year  by  California  consumers  newly  converted  to  the  elec- 
tric cooking  idea.  Sales  of  smaller  appliances  are  advancing 
steadily,  and  an  increasing  percentage  of  energy  is  being 
used  for  this  load.  In  short,  a  particularly  good  season  is 
anticipated  all  along  the  coast  this  year  in  all  electrical  ap- 
pliance lines. 

It  is  notable  that  some  central  stations  are  carefully  se- 
lecting the  appliances  which  they  will  feature  to  the  ex- 
clusion of  others.  For  example,  one  company  makes  no 
special  effort  to  sell  electric  washing  machines,  but  concen- 
trates rather  on  ranges,  toasters,  percolators  and  other  ap- 
pliances that  are  in  daily  use.  If  the  consumer  has  a  lim- 
ited amount  of  money  which  he  can  spend  for  socket  ap- 
pliances, the  greatest  proportional  profit  will  accrue  to  the 
company  and  the  load  curve  will  be  affected  most  favor- 
ably if  this  investment  is  made  in  devices  which  are  in 
daily  use  rather  than  those  which  are  in  service  only  once  a 
week  or  at  irregular  intervals,  as  are  electric  washers, 
vacuum  cleaners,  hair  dryers,  etc. 

The  progress  that  has  been  made  in  Los  Angeles  terri- 
tory is  notable  because  in  this  field  gas  at  a  very  low  figure 
is  in  competition  with  the  electric  service.  The  sale  of  elec- 
tric ranges  this  year  in  southern  California  is  expected  more 
than  to  equal  the  total  number  sold  in  all  other  parts  of  the 
State  combined,  including  San   Francisco. 

This  success  is  in  marked  contrast  to  conditions  in  cen- 
tral California,  where  the  largest  central  station  company 
cannot  feature  electrical  appliances  without  detriment  to 
the  gas  business  which  it  also  conducts.  Actual  sales  effort 
on'  electric  ranges  is  therefore  limited  to  territory  into  which 
the  company's  gas  service  does  not  extend.  San  Francisco 
is  consequently  somewhat  behind  other  coast  centers  in 
progress  toward  the  electric  kitchen. 

In   the    Northwest,   in   spite   of   the    handicap    of   colder 


weather,  excellent  progress  has  been  made  in  placing  elec- 
tric ranges.  In  Seattle  the  cooking  rate  of  2  cents  per  kilo- 
watt-hour helps  future  prospects.  Another  condition  there 
which  improves  the  market  is  the  quantity  of  hot  plates  that 
have  been  sold.  The  lighting  company  in  Seattle  now  has 
about  700  of  these  on  its  lines  and  has  found  that  these 
appliances  are  frequently  the  forerunners  of  the  electric- 
range.  The  hot  plate  creates  a  demand  for  something  on 
which  all  instead  of  portions  of  the  family's  meals  can  be 
prepared. 

With  the  progressive  attitude  which  is  to  be  expected  in 
a  section  developing  as  the  coast  now  is,  and  with  the  im- 
petus which  has  already  been  given  to  the  electrical  mer- 
chandising plan,  it  is  believed  in  that  field  that  previous 
sales  records  will  be  greatly  surpassed  year  by  year  for 
some  time  to  come. 


COLLECTIONS  UNSTEADY 

UNDER  WAR  CONDITIONS 

Reports  from  Various  Sections  Are  to  the  Effect  That 
Accounts  Are  Now  Being  Settled  with  Less  Free- 
dom Than  Was  the  Case  Earlier  in  the  Year 

Reports  from  many  different  sections  of  the  country, 
though  by  no  means  general,  show  an  unsteady  condition 
of  collections.  During  the  first  two  months  of  the  year 
collections  in  the  electrical  industry  were  probably  never 
larger.  Since  the  United  States  has  become  involved  in 
a  war  with  Germany,  however,  accounts  are  being  settled 
with  less  freedom.  Buyers  are  apparently  feeling  their 
way  and  are  increasing  their  liquid  assets. 


WEAKNESS  CONTINUES 

IN  THE  COPPER  MARKET 

Buyers  and  Sellers  Alike  Await  Government  Decision 

Regarding  War  Contracts  Before  Deciding 

on   Their   Course  of  Action 

Market  quotations  show  still  further  decreases  in  both 
prompt  and  future  deliveries.  This,  however,  is  due  fully 
to  the  stagnant  condition  that  now  prevails.  There  has 
been  very  little  copper  offered  for  sale,  and  there  has  been 
but  little  demand  for  copper.  What  market  there  has 
been  has  been  largely  in  nearby  copper.  Both  buyers  and 
sellers  are  waiting  for  developments. 

What  will  the  government  do?  Will  Europe  buy  through 
the  United  States  government  in  order  to  obtain  the  low 
price  of  16  2/3  cents  per  pound?  Will  shops  working  on 
government  contracts  buy  at  the  low  price  of  16  2/3  cents? 
When  these  questions  are  answered  the  market,  it  is  felt, 
will  become  much   more  active. 

April  copper  was  quoted  nominally  on  Tuesday  last  at 
31.75  cents,  May  at  30.75  cents,  June  at  29.75  cents,  third 
quarter  at  28.50  cents,  and  fourth  quarter  at  27.50  cents. 


NEW   YORK   METAL   MARKET   PRICES 

r- — April  10 ^  r-April  17^ 

Selling  Prices  Selling  Prices 

Bid           Asked  Bid        Asked 

Copper :                                                                £        s     d  £        s     d 

London,   standard  spot    136      0      0  135      0      0 

Prime  Lake    33.50      to  34.00+  32.00  to  82.50t 

Electrolytic     33.25       to  33.75f  31.50  to  32. OOf 

Casting    30.75       to  31.00t  29.00  to  29. 50f 

Copper  wire  base 39.00       to  41.00J  38.00  to  38. 50f 

Lead     9.00  9.00 

Nickel     50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,    spot    9.92  %  to  10.17  y2  9.55  to    9. SO 

Tin,    straits    54.70  55.37V»t 

Aluminum,   98  to  99  per  cent.  ..  .55.00      to  57.00  56.00  to  58".00 

OLD    METALS 

Heavy  copper  and  wire 27.50      to  28.50  27.50  to  28.00 

Brass,   heavy    16.50       to  17.00  16.50  to  17.00 

Brass,  light    12.50      to  13.00  12.50tol3.00 

Lead,  heavy 7.50      to    7.75  7.50  to    7.75 

Zinc,  scrap   7.50       to    7.75  7.50  to    7.75 

tNomlnal. 


NKW   APPARATUS    AND   APPLIANCES 

I  Record  of  Latest  Development*  and  Improvements  in  Manufacturers*  Products 
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Kitchenette  Ran] 

for  apartmenta  of  one,  two 
and  three  rooma  have  been  developed 
i.y  the  Hughea  Electric  Heating  Com- 
pany, Chicago.  They  have  the  same 
features     incorporated     In     the    other 


RIC  i;  \m;i:  FOR  small  apartments 

ranges  made  by  this  company.  The 
BUrface  humors  require  660  watts  each 
or  may  be  rated  for  550  and  1100  watts 
if  desired.  The  oven  burners  are  rated 
for  660  watts  each.  The  cooking  sur- 
face is   15  in.  by  21  in.    (38.1  cm.  by 

53.3  cm.)  and  the  oven  dimensions  10 
in.   by   10   in.   by   12   in.    (25.4   cm.   by 

25.4  cm.  by  30.5  cm.). 


coil  which  comet  Into  action  a      oon  a 
the  charging  circuit  la  closed.    The  lat- 
lata  the  shunt  coil  in  holding  the 
contact    in    the    cloi  ed    po  Ition.     The 

moving    contact    is     in     the     form    of    a 

cupped  and  -lotted  disk.     It  is  directly 

Connected    to    the    solenoid    core    so    that 

the    full    pull   of   the   core    is   directly 

exerted    on    the   Contact.      The    contact    is 

opened  by  gravity. 


Automatic  Cut-Out 

Automatic  cut-outs  intended  for  the 
protection  of  batteries  used  in  connec- 
tion with  isolated  lighting-plant  sys- 
tems and  also  for  lighting,  ignition  and 
storage  batteries  while  being  charged  in 
garages  and  service  stations  have  been 
developed  by  the  Hartman  Electrical 
Manufacturing  Company  of  Mansfield, 
Ohio.  The  cut-out  shown  herewith  has 
a  carrying  capacity  of  50  amp.  and  is 
adapted   to  32,   65  or  110  volts,  which 


Elevator  for  Installing 
Motors  Overhead 

Installing  from  four  to  six  motors  in 
the  time  usually  required  for  one,  using 
ordinary  methods,  is  the  performance 
claimed  by  the  New  York  Revolving 
Portable     Elevator     Company,     Jersey 


CUT-OUT  FOR  BATTERY  CHARGING 

are     the     standard    voltages     used     on 
isolated  lighting-plant  systems. 

The  cut-out  is  made  with  two  sep- 
arate windings — a  fine  wire  or  shunt 
coil,  which  is  connected  across  the  gen- 
erator and  which  closes  the  circuit  as 
soon  as  the  generator  voltage  rises  to 
a    predetermined    point,    and    a    series 


Conduit  Hickey 

In  the  accompanying  illustration  ll 
shown  a  conduit  hickey  which,  it  is 
claimed,  grips  the  conduit  and  will  not 
Slip.      With    this    hickey    conduit   can    he 

Lent  in  awkward  positions  without  dent- 

ing  it.     Attention   is  called  to  the  "non- 


NON-SLIP    CONDUIT    HICKEY 

slip"  notches,  the  reinforced  jaws  and 
the  convenient  size.  The  end  is  threaded 
to  take  a  1-in.  (2.54  cm.)  pipe  coupling. 
Any  scrap  length  of  1  in.  (2.54  cm.) 
pipe  can  be  screwed  thereon  for  a 
handle.  This  device  is  made  by  M.  B. 
Austin  &  Company,  Chicago. 


Lighting  Unit 


A  crystal  glass  unit  for  large  type  C 
lamps  which,  it  is  said,  is  both  "non- 
glaring"  and  highly  efficient  has  been 
added  to  the  line  of  lighting  units  de- 
veloped by  the  Holophane  Glass  Com- 
pany, Inc.,  New  York  City.  The  glass 
is  in  two  parts — the  upper  being  a 
prismatic  reflector  that  reflects  the  up- 


raising 35-HP.   MOTOR   INTO  PLACE 

City,  N.  J.,  for  its  "Revolvator."  The 
device  elevates  and  holds  the  motor  in 
place  until  it  is  attached  to  the  ceiling. 
The  machine  can  also  be  used  for  in- 
specting the  motors,  taking  them  down 
for  repairs,  repairing  pulleys,  and  for 
putting  up  shafting.  As  seen  in  the  ac- 
companying illustration,  this  machine 
consists  essentially  of  two  uprights  or 
elevator  guides,  an  elevating  platform, 
and  a  revolving  base  which  can  swing 
around  on  its  ball-bearing  center  like  a 
turntable.  Two  sets  of  gears  are  pro- 
vided, one  for  high  speed  and  one  for 
low.  Loads  up  to  800  lb.  (363  kg.)  can 
be  raised  with  the  high  gear  and 
heavier  loads  by  the  low  gear.  The 
machines  are  built  from  6  ft.  to  20  ft. 
(1.8  m.  to  6.1  m.)  in  height.  All  ma- 
chines 7  ft.  (2.1  m.)  and  larger  have 
the  frame  hinged  so  that  the  top  sec- 
tion may  be  folded  over. 


REFLECTOR-REFRACTOR  FOR  TYPE  C  LAMPS 

ward  light  of  the  lamp  in  a  downward 
direction  similar  to  the  regular  Holo- 
phane prismatic  reflectors.  The  lower 
section  consists  of  concentric  prisms 
that  serve  the  double  purpose  of  shield- 
ing the  lamp  filament  from  the  eye  and 
also  redirecting  the  light  at  an  angle 
of  about  45  deg.    To  decrease  the  glare 
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and  to  improve  the  appearance  of  the 
unit,  the  inner  surface  is  provided  with 
a  special  velvet  finish.  The  two  parts 
are  securely  held  together  by  small 
nickel-finished  clamps  that  engage  with 
the  horizontal  prisms.  A  spun-brass 
hood  with  a  porcelain  mogul  socket  is 
furnished. 


Vacuum  Cleaner 

The  Pittsburgh  Electric  Specialties 
Company  of  Pittsburgh,  Pa.,  has  de- 
veloped an  electric  vacuum  cleaner  with 
an  improved  dust  bag  and  with  its  con- 
ductor cord  embedded  in  the  handle.  A 
Cutler-Hammer  switch  is  mounted  on 
the  handle  within  easy  reach  of  the 
operator's  thumb.  A  14-in.  (35.5  cm.) 
nozzle  is  used  and  the  cleaner  is  driven 
by  a  universal  motor. 


Electric  Linotype  Pot 

An  electric  linotype  pot  of  the 
immersion  type  has  been  developed 
recently  by  the  Cutler-Hammer  Man- 
ufacturing Company  of  Milwaukee, 
Wis.  Instead  of  being  applied  to 
the  outside  of  the  crucible,  the  heat  is 
transmitted  by  means  of  an  immersion 
element.  The  pot  delivers  the  molten 
metal  to  the  casting  point  at  the  tem- 
perature registered  in  the  crucible, 
which,  it  is  claimed,  insures  a  perfect 
moldng  of  each  character  and  slugs 
that  are  solid  and  close-grained. 

The  heating  units  are  made  in  sec- 
tions, inclosed  in  cases  of  special-grade 
steel.  Two  sides  and  all  the  edges  of  the 
cases  are  autogenously  welded,  making 
the  structure  liquid  tight.  The  sets  of 
heating  units  are  immersed  in  the  metal 
in  the  crucible.  The  entire  surface  of 
the  pot  throat  and  mouthpiece  over 
which  the  molten  metal  flows  is  heated 
by  units  on  the  upper  and  under  sides. 
Automatic  temperature  control  is  se- 
cured by  the  joint  action  of  a  dynamic 
thermometer  and  a  magnetic  switch 
panel. 

While  the  machine  is  in  operation 
the  current  input  is  600  watts.  Since 
these  machines  operate  from  eight  to 
twelve  hours  per  day,  a  steady  non- 
fluctuating  load  is  the  result.  In  many 
newspaper  publishers'  plants  this  load 
is     between     midnight     and     morning. 


DIAGRAM     OF    ELECTRICALLY     HEATED 
LINOTYPE   POT 

When  the  metal  is  cold  the  input  is 
about  1600  watts  for  about  fifty 
minutes.  Therefore  it  can  be  seen  that 
a  considerable  yearly  revenue  can  be 
obtained  by  central  stations  even  where 
only  a  few  of  these  electric  pots  are  in 
service — as  few  as  twenty  furnishing 
a  yearly  load  of  over  50,000  kw.-hr. 


Snap  Switch 

The  Chelton  Electric  Company  of 
Philadelphia  has  developed  a  quick 
make-and-break  snap  switch,  in  which 
all  wearing  parts  are  of  case-hardened 
steel.  The  current-carrying  parts  are 
of  brass  and  phosphor  bronze.  The 
porcelain  portion  is  light  in  weight  and 
strong  mechanically.  The  switch  is 
furnished  with  either  a  round  button  or 
a  winged  button.  These  switches  are 
made  in  single-pole,  double-pole,  and 
three-way  types,  with  indicating  or  non- 
indicating  attachments.  The  switches 
are  rated  at  3  amp.,  250  volts,  and  5 
amp.,   125  volts. 


Outdoor  Current  Trans- 
formers 

The  Westinghouse  Electric  &  Manu- 
facturing Company  of  East  Pittsburgh, 
Pa.,  has  recently  developed  a  complete 
line  of  outdoor  current  transformers  for 
voltages  up  to  and  including  70,000 
volts.     These  transformers  are  of  two 


OIL    AND    DRY    INSULATED    TYPES    OF 
TRANSFORMERS 

general  types — dry  and  oil-insulated. 
The  dry-type  transformers  are  for  use 
on  circuits  up  to  24,000  volts.  For 
higher-voltage  circuits  the  oil-insulated 
transformer  is  used.  Both  types  are 
designed  for  25  to  133  cycles,  are  rated 
at  50  volt-amp.  and  are  compensated 
for  25  volt-amp.  The  dry-type  trans- 
formers are  furnished  in  three  styles — - 
one  for  voltages  up  to  8000,  the  second 
for  17,000  volts,  and  a  third  type  for 
pressures  up  to  24,000  volts.  The  oil- 
insulated  transformers  are  also  furn- 
ished in  three  types — one  for  maximum 
voltages  of  35,000,  a  second  for  47,000 
volts  and  a  third  type  for  pressures  up 
to  70,000  volts.  The  primary  current 
rating  of  the  dry-type  transformers 
varies  from  5  amp.  to  500  amp.,  and 
that  of  the  oil-insulated  transformers 
from  5-10  amp.  to  200-400  amp.  All 
give  a  secondary  current  of  5  amp. 

The  dry-type  transformers  are 
mounted  in  cast-iron  end  caps  with  the 
leads  extending  downward  through  suit- 
able bushings  and  are  impregnated  with 
an  insulating  compound  which  thor- 
oughly seals  the  joints  between  the 
laminations  and  the  end  caps.  Wrought- 
iron  hangers  are  provided  which  are 
shaped  to  engage  standard  cross-arms 


and  punched  to  receive  lag  screws.  All 
coils  used  in  these  units  are  vacuum- 
treated  and  impregnated  with  an  in- 
sulating compound,  giving  a  high  factor 
of  safety. 


Electric  Grinder 

Portable  electric  grinders  in  which  the 
motor  spindle  operates  at  a  speed  of 
10,000  r.p.m.  and  the  internal  attach- 
ment at  30,000  r.p.m.  are  being  offered 


PORTABLE  ELECTRIC  GRINDER 

to  the  trade  by  the  Wisconsin  Electric 
Company  of  Racine,  Wis.  These 
grinders  are  dynamically  balanced,  in- 
suring accurate  work,  free  from  chatter 
marks,  it  is  said.  One  of  the  grinders 
is  shown  in  the  accompanying  illustra- 
tion. 


Switch  Plates 

Porcelain-enamel  switch  plates  which, 
it  is  claimed,  are  non-corrosive,  dura- 
ble and  sanitary  and  require  no  labor 
for  polishing  are  offered  to  the  trade 
by  the  Chattanooga  Stamping  &  Enam- 
eling Company  of  Chattanooga,  Tenn. 
"Armco"  iron  is  used  as  the  base. 
These  switch  plates  are  furnished  in 
various  colors  and  in  one  to  five  gage 
sizes. 


Safety  Switch 

Simplicity  in  construction,  operation 
and  protection  are  the  features  claimed 
for  the  weatherproof  safety  switch  that 
has  been  produced  recently  by  the  V.  V. 


WEATHERPROOF    SAFETY   SWITCH 

Fittings  Company  of  Philadelphia.  The 
switch  operates  with  a  straight  pull, 
insuring  a  positive  make  and  break,  and 
can  be  locked  in  an  open  position  to 
prevent  tampering  or  accidental  clos- 
ing. The  lid  has  an  adjustable  support 
for  holding  it  in  the  open  position  while 
making  connections  and  fusing. 
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Trade  Notes 
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INFORM  V.TION  I  IN  SM  ILL  SEARCH- 
LIGHTS WANTED.-  The  Electrical 
w  •. .  i  the  following  communi- 

cation from  Headquarters  Southern  De- 
partment, Department  Aviation  Officer,  Fort 
Sam  Houston,  Tea  "ii  la  requested  that 
your  advertisers  who  manufacture  small 
electric  searchlights  be  Informed  that  this 
desires  Information  concerning  lights 
that  might  be  suitable  for  use  on  an  air- 
plane during  nlghl  flights." 

THE  RUSSO-AMERICAN  MERCHANTS 
.v  \i  V.NUFACTURERS'  EXCHANGE,  INC., 
centlj  b  .'ii  established  for  the  pur- 
ol  bringing  about  a  new  state  of  con- 
ditions in  regard  u>  the  American  supply 
and  the  Russian  demand  for  American- 
m  Hi.'  products  through  a  campaign  among 
the  Russian  consumers,  one  of  the  features 
ol  which  will  be  a  directory  of  American 
Industries  Intended  to  include  all  American 
manufacturers  In  any  given  branch  of  In- 
dustry. This  will  be  distributed  throughout 
Russia,  it   Is  stati-. 1,   to  the  number  of  40,000 

copies. 

THE  CROCKER-WHEELER  COMPANY 
of  Ampere,  N.  J.,  made  record  earnings  for 
the  first  quarter  of  1917.  The  dividends  on 
both  .lasses  of  stork  have  been  earned  for 
the  year  and  a  substantial  amount  added  to 
the  surplus,  which  is  now  near  the  million 
mark.  The  preferred  stock  pays  7  per 
cent  and  the  common  8  per  cent  regularly. 
The  company  has  just  paid  an  extra  divi- 
dend of  1  per  cent  on  the  common  stock. 
At  the  present  rate  the  profits,  after  paying 
dividends  on  the  preferred  stock,  would  rep- 
resent (44.17  per  share  for  the  year.  This 
company  has  been  constantly  and  quietly 
increasing  its  equipment. 


New  Incorporations 


J.  F.  HANDSHUH  &  COMPANY,  of 
Philadelphia,  Pa.,  have  been  incorporated 
with  a  capital  stock  of  $10,000  to  manufac- 
ture electrical  devices.  Charles  Handshuh 
is    president. 

THE  SOUTHERN  OHIO  POWER  COM- 
PANY of  Greenfield,  Ohio,  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by 
L.  J.  Cole,  Walter  A.  Gray,  J.  S.  S.  Riley, 
W     i:     Cole   and   Charles   H.    Uhl. 

THE  ELECTRIC  CONTROLLER  &  MAN- 
UFACTURING COMPANY  of  Cleveland. 
Ohio,  has  been  incorporated  with  a  capital 
stock  of  $1,000  by  R  C.  Hyatt.  M.  N. 
Poe.  Ralph  Burroughs.  W.  T.  Kinder  and 
J.   P.  Orach. 

THE  DONNA  (TEX.)  LIGHT  &  POWER 
COMPANY  has  been  incorporated  with  a 
capital  stock  of  (5,000  to  supply  electricity 
in  Donna.  The  incorporators  arc  :  A.  F. 
Brooks.  Sr.,  .1.  B  Roberts,  T.  J.  Hooks, 
11    C.  Davis,  and  others. 

THE  INTERNATIONAL,  SPARS  PLUG 
C<  iMPANY  of  Indianapolis,  Ind.,  has  been 
chartered  with  a  capital  stock  of  $10,000  by 
Eugene  Blackburn,  Robert  A.  Blackburn  and 
Elbert  N.  Copple.  The  company  proposes 
to  manufacture  spark  plugs. 

THE  PEERLESS  WELDING  COMPANY 
of  New  York.  N.  Y..  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  Leo  Cohen, 
Morrell  Cohen  and  Walter  Williams.  The 
company  proposes  to  do  a  business  of  weld- 
ing by  an  electrical  process. 

THE  BILLWOOD  ELECTRICAL  CON- 
TRACTING COMPANY  of  Brooklyn,  N.  Y., 
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THE  NEBRASKA  ELECTRIC  COM- 
PANY of  Cedar  Rapids,  Iowa, 
Incorporated  with  a  capital  stock  of  $20,000 
to  construct  and  operate  electric-light  and 
power  plants.  The  officers  are:  C,  L.  Van 
Valkenburg,  president  ;  Richard  Lord,  vice- 
president,  and  M.  M.  Thompson,  secretary 
and   treasurer. 

THE  MANCHESTER  WATER  POWER 
&  MANUFACTURING  COMPANY  of  Wil- 
mington, Del.,  has  been  Incorporated  with 
a  capital  stock  of  $100,000  to  operate  plants 
for  the  distribution  of  water  and  electricity. 
The  Incorporators  are:  S.  S.  Adams,  Jr., 
John  <;.  Gray  and  M.  B.  F.  Hawkins,  all  of 
Wilmington,   Del. 

CUTTING  &  WASHINGTON  of  New  York, 
N.  Y.,  have  filed  articles  of  incorporation 
with  a  capital  stock  of  $200,000  to  manu- 
facture machinery,  devices,  wireless  in- 
struments, etc.  The  incorporators  are : 
R.  C.  Cutting,  R.  B.  Cutting,  32  Nassau 
Street,  and  F.  Cutting,  26  Portland  Street, 
Cambridge,    Mass. 

THE  WATTS  (PA.)  TOWNSHIP  ELEC- 
TRIC  COMPANY  has  been  incorporated  by 
A.  J.  Musser,  M.  S.  Mitchell  and  P.  T. 
Davis,  of  Clearfield.  The  company  is  cap- 
italized at.  $5,000  and  proposes  to  supply 
electrical  service  in  the  township  of  Watts. 
The  office  of  the  company  will  be  located 
at   Bellefonte,   Pa. 

THE  EUREKA  ELECTRIC  INDICATOR 
COMPANY'  has  filed  articles  of  incorpora- 
tion under  the  laws  of  the  State  of  Dela- 
ware with  a  capital  stock  of  $100,000  to 
manufacture  electrical  signals  and  devices. 
The  incorporators  are:  lsadore  Mart.n  of 
Philadelphia,  Pa.,  and  Edward  E.  Brent  of 
Lawnside,  N.  J. 

THE  BRUSHLITE  COMPANY  of  New 
Yrork,  N.  Y.,  has  been  incorporated  by  H. 
A.  Fluckinger.  F.  M.  Van  Wagonen  and  P. 
S  Hill,  27  Pine  Street,  New  York.  N.  Y. 
The  company  is  capitalized  at  $10,000  and 
proposes  to  manufacture  and  deal  in  mo- 
tors, dynamos,  machinery,  electrical  and 
mechanical    devices. 

THE  BELL  AUTOMOBILE  CORPORA- 
TION of  New  York,  N.  Y.,  has  been  char- 
tered with  a  capital  stock  of  $500,000  to 
deal  in  automobiles  and  to  do  a  general 
electrical  and  mechanical  engineering  busi- 
ness. The  incorporators  are:  J.  Bell,  P. 
J.  M.  Sullivan  and  T.  Tileston,  19  Liberty 
Si  net,   New  York,   N.   Y. 

IIATZEL  &  BUEHLER  of  New  York, 
N  Y.,  has  filed  articles  of  incorporation 
with  a  capital  stock  of  $50,000  to  do  a  gen- 
ual contracting  and  electrical  work.  The 
incorporators  are:  J.  C.  Hatzel,  89  West 
119th  Street:  H.  J.  Kurrus,  664  West  179th 
Street,  and  C.  Metzger,  104  East  177th 
Street,    New    York,    N.    Y. 

THE  BARE  WIRE  COMPANY  of  New 
Y'ork,  N.  Y..  has  been  incorporated  with 
a  capital  stock  of  $500,000  to  manufacture 
wire  and  cables,  insulated  and  waterproof 
wire,  etc.  The  incorporators  are:  J.  W. 
Murphy,  189  Eighth  Avenue;  A.  E.  Fort- 
mer,  53  Westminster  Road ;  C.  V.  Burke, 
734    Franklin    Avenue,    Brooklyn.    N.    Y. 

THE  EUREKA  PNEUMATIC  SPRAY 
COMPANY  of  New  York,   N.   Y.,   has  been 
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articles    ol     Incorporation    under    the    laws 
of    the    Stat.,    oi     Delaware    with    a    capital 
Btock   oi    |600,000   to   manufacture   ai 
vacuum    cleaners   and    electrical    appliances 
..r  ail   kinds.     The  Incorpoi  Her- 

bert B,  Latter,  Carl  Rlmllnger  and  Clement 
M.  Egner,  Local  Wilmington  (Del.)  incorpo- 
rators. 

THE  UTILITIES  CONSTRUCTION  C<  IM- 
PANY  of   Lorain,   Ohio,   has   been   Incorpo 

rated    with    a    capital    stock   of   $2.",, OHO    by    the 

officials  of  the  Lorain  County  Electric  Com 
pany  for  the  pm  p. i  •   of  taking  charge  of  the 
construction  of  the  nets  central  power  plant, 
to  be  erected   on   a   site   recently   pur< 

on     Second     Street,      Lorain,     to     COSt     about 
$1,000,000.      The    incorporators    are:     J      i: 
Johnson,    R.    E.    Cuthbertson,    G.    R.    V. 
B.    M.    Baxter    and    F.    M.    Stevens,    all    of 

Elyria. 


TOOLS. — M.  B.  Austin  &  Company  of 
Chicago,  are  distributing  sheets  No.  56A 
and  No.  62,  descriptive  of  their  conduit 
tools. 

LINE  MATERIAL— W.  N.  Matthews  & 
Brother  of  St.  Louis  have  prepared  an 
illustrated  folder  descriptive  of  their  "Tele- 
height"  instrument. 

FANS. — Marelli  Fans  for  1917  are  de- 
scribed and  illustrated  in  a  folder  now  being 
distributed  by  H.  Boker  &  Company,  Inc., 
101    Duane   Street,   New   York   City. 

FUSWITCH.  —  W.  N.  Matthews  & 
Brother  of  St.  Louis  are  mail.ng  to  their 
customers  an  illustrated  folder  descriptive 
of  the  type  BF  Matthews  "Fuswitch." 

WIRE. — The  Page  Woven  Wire  Fence 
Company,  Monessen,  Pa.,  has  sent  out  a 
very  attractive  notebook  containing  useful 
tables  on  Aristos  "Copperweld"  copper-clad 
steel  wire. 

ELECTRICAL  SPECIALTIES.— The  An- 
derson Electric  Specialty  Company  of  Chi- 
cago, 111.,  has  issued  list  No.  100,  descrip- 
tive of  its  Anderson  patent  "reel-feature" 
electric  lighting  and  automobile  specialties. 

AUTOMATIC  CUT  -  OUTS.  —  Automatic 
cut-outs  for  battery-charging  panels  are 
illustrated  and  described  in  bulletin  No.  17, 
now  being  distributed  by  the  Hartman  Elec- 
trical Manufacturing  Company  of  Mansfield, 
Ohio. 

LIGHTING. — "Show  -  Window  Lighting" 
is  the  title  of  bulletin  28,  just  issued  by  the 
engineering  department  of  the  National 
Lamp  Works  of  the  General  Electric  Com- 
pany, Cleveland,  Ohio.  This  bulletin  pre- 
sents in  a  general  way  the  essentials  of 
good  show-window  lighting,  emphasizing 
especially  the  possibilities  of  light  direction 
and  color. 

A  BOOKLET  FOR  ELECTRIC  RANGE 
BUYERS. — The  Hughes  Electric  Heating 
Company  of  Chicago  has  issued  a  booklet 
entitled  "Care  and  Operation  of  a  Hughes 
Electric       Range."  This       fourteen-page 

leaflet  is  in  reality  a  book  of  instructions 
for  the  careful,  conscientious  housewife.  It 
has  not  only  been  written  by  several 
Hughes  range  specialists  but  has  been 
edited,  corrected  and  approved  by  more  than 
fifty  electric  range  demonstrators  and  do- 
mestic science  experts  of  electric  power 
companies  from  coast  to  coast.  A  particu- 
larly effective  arrangement  of  the  illustra- 
tions and  letterpress  has  been  obtained  by 
presenting  at  the  top  of  each  page  a  pic- 
ture of  the  demonstrator  performing  the 
operation  described  in  the  text. 
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New  England  States 

BRATTLEBORO,  VT. — The  Twin  State 
Gas  &  Electric  Company  has  submitted  a 
iroposal  to  the  Village  Council  offering  to 
install  -to  ornamental  standards  mounted 
with  lamps  of  400  cp.  to  replace  the  arches 
of  Incandescent  lamps  now  in  use  on  Alain 
Street  at  $2,140  per  year  for  a  period  of 
10   years. 

ClIICi  il'ICE,  MASS. — Bids  will  be  re- 
ceived at  the  oliice  of  the  Electric  Light 
Department,  Front  Street,  Chicopee,  until 
April  l!7  for  the  erection  of  a  garage,  store- 
house and  concrete  culvert.  Plans  and 
specifications  may  be  obtained  at  the  above 
Office  upon  deposit  of  $25. 

LITTLETON,  MASS. — The  contract  for 
the  construction  of  the  electric-lighting 
•extensions  in  the  town  of  Littleton  has  been 
awarded  to  Arthur  M.  Kittredge  of  Leo- 
minster. 

EAST  HAMPTON,  CONN. — The  East 
Haddam  Electric  Light  Company  and  the 
Colchester  Electric  Light  Company  have 
been  consolidated  under  the  name  of  the 
Central  Connecticut  Power  &  Light  Com- 
pany,  with  headquarters  at  East  Hampton. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts.   Notes  on  Work  Under  Way 


Middle  Atlantic  States 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived by  Robert  Adamson,  fire  commis- 
sioner, eleventh  floor,  Municipal  Building, 
New  York  City,  until  April  24  for  install- 
ing one  eight-section,  80-cell  storage  battery 
for  the  tractor  of  engine  No.  217,  borough 
of  Brooklyn.  Blanks  and  further  informa- 
tion may  be  obtained  at  the  above  office. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent 
of  school  buildings,  Department  of  Educa- 
tion, Park  Avenue  and  Fifty-ninth  Street, 
New  York  City,  until  April  30  for  altera- 
tions, fire  protection,  sanitary,  heating,  elec- 
tric work,  etc.,  duplicate  school  plan,  at 
Public  School  66,  Osborn  and  Watkins 
Streets,  near  Sutter  Avenue,  and  Public 
School  109,  Dumont  Avenue,  Powell  and 
Sackman  Streets,  borough  of  Brooklyn. 
Blank  forms,  plans  and  specifications  may 
be  seen  or  obtained  at  the  above  office  and 
also  at  branch  office,  131  Livingston  Street, 
Brooklyn. 

COURTENAY,  N.  Y. — Bids  will  be  re- 
ceived by  the  Board  of  Trustees  at  Courte- 
nay  until  April  30  for  furnishing  material 
for  transmission  lines  for  electric-lighting 
system.      For  details  see  proposal   columns. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Medical  Supply  Depot,  United 
States  Army,  543  Greenwich  Street,  New 
York,  N.  Y.,  until  April  26  for  hospital 
supplies  including  X-ray  apparatus.  Fur- 
ther   information    on    application. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  Department  of  Public  Charities  at 
the  office  of  the  central  purchase  committee, 
Room  1220,  Municipal  Building,  New  York 
City,  until  April  26  for  furnishing  electric 
fans.  Blank  forms  and  further  informa- 
tion may  be  obtained  at  the  above  office. 

OLEAN,  N.  Y. — Bids  will  be  received  at 
the  office  of  the  Supervising  architect, 
Treasury  Department,  Washington,  D.  C 
until  May  18  for  a  new  heating  boiler  in 
the  United  States  post  office  at  Olean.  For 
details    see   proposal   columns. 

JERSEY  CITY,  N.  J.— The  Public  Service 
Electric  Company  has  purchased  a  site.  202 
ft.  by  830  ft.,  on  Halsey  Street,  adjoining 
its  Marion  power  station.  Extensions,  it  is 
reported,  are  contemplated  by  the  company. 

NEWARK,  N.  J. — The  Board  of  Public 
Utility  Commissioners  has  granted  the  Pub- 
lic Service  Company  permission  to  issue 
$2,000,000  in  capital  stock  for  extensions 
and   improvements. 

NEWARK,  N.  J. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  May  15  for  installation  of  electrically- 
driven  pumps,  etc.,  in  the  United  States 
custom  house  and  post  oflice  at  Newark, 
N.  J.     For  details  see  proposal  columns. 

NEWARK,  N.  J. — Bids  will  be  received  by 
the  Common  Council  until  May  1  for  elec- 
trical work  and  equipment  in  the  Center 
Market  Building  as  well  as  other  work  for 
extensions  and  improvements.  H.  J.  and 
J.  V.  King,  Union  Building,  Clinton  Street, 
are  architects.     A.   Archibald   is   city  clerk. 

NEWARK,  N.  J. — Bids  will  be  received 
at  fhe  office  of  the  board  of  education, 
City  Hall,  Newark,  until  April  23  for  con- 
struction and  completion  of  the  addition 
to  the  East  Side  Commercial  and  Manual 
Training  High  School,  including  electrical 
work  and  lighting  fixtures,  heating  and 
ventilating,  and  plumbing.  Proposal  blanks, 
specifications,  etc.,  may  be  obtained  at  the 
construction  department,  fourth  floor.  City 
Hall.     R.  D.  Argue  is  secretary  of  board. 

NEWARK,    N.    J. — Bids   will   be   received 


by  the  board  of  education  of  the  Essex 
County  vocational  schools,  31  Clinton 
Street,  Newark,  until  April  26  for  electrical 
equipment  as  follows:  Meters  and  instru- 
ments,   motor-generator    set,    slate    switch- 

board,  Storage  battery,  and  small  tools  and 
supplies  for  electrical  shop  ;  also  lor  three 
engine  lathes,  one  planer,  one  auto 
screw  machine,  one  power  hack  saw,  and 
upplies  lor  machine  and  carpenter  shop. 
Wesley  A.   O'Leary   is  director. 

NEW  BRUNSWICK,  N.  J.— The  Public 
Service  Electric  Company  has  awarded  the 
contract  lor  construction  of  an  engine  and 
compressor  house  at  its  New  Brunswick 
plant,  to  COSl  about  $10,000,  to  the  J.  H. 
Morris  Company  of  Trenton. 

PATERSON,  N.  J. — The  Little  Falls  Bor- 
ough Council  is  negotiating  with  the  Board 
of  Freeholders  for  the  installation  of  new 
street  lamps. 

PERTH  AMBOY,  N.  J. — The  State  and 
Washington  Street  Taxpayers'  Association 
has  petitioned  the  Board  of  Aldermen  for 
the  installation  of  an  ornamental  street- 
lighting  system  on  Washington  Street, 
from  Water  to  New  Brunswick  Avenue. 

TRENTON,  N.  J. — The  Board  of  Public 
Utility  Commissioners  has  authorized  the 
Electric  Company  of  New  Jersey  to  execute 
a  mortgage  for  $5,000  000,  and  to  issue 
$319,000  in  bonds,  the  proceeds  to  be  used 
for  extensions. 

TRENTON,  N.  J. — The  contract  for  the 
installation  of  underground  conduits  and 
high-tension  cables  for  the  lighting  of 
Mahlon  Park  has  been  awarded  to  the  Carr 
&  Schultz  Electric  Company.  About  35 
standards  and  1],4  miles  of  cable  will  be 
used. 

CHESTER,  PA.' — A  new  power  plant,  60 
ft.  by  80  ft,  will  be  erected  at  the  new 
factory  of  the  McCausland  Engineering 
Company,  Fifth  and  Penn  Streets,  Chester, 
Ta. 

FORT  MIFFLIN,  PA.— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
May  7  for  construction  of  three  magazines 
and  one  shell  house  and  also  one  office 
building,  complete  with  plumbing,  lighting 
and  hot-water  heating  systems  at  the  naval 
ammunition  depot  at  Fort  Mifflin.  Draw- 
ings and  specifications  (No.  2338)  can  be 
obtained  on  amplication  to  the  above  bureau 
or  to  the  commandant  of  the  navy  yard 
named. 

HARRTSBURC,,  PA.- — The  TTarrisliurg 
Light  &  Power  Company  has  called  a  meet- 
ing of  its  stockholders  on  June  4  to  author- 
ize an  issue  of  $250,000  in  capital  stock, 
the  proceeds  to  be  used  for  new  equipment 
for  power   station. 

JOHNSTOWN,  PA. — Negotiations  are 
under  wav  between  the  City  Council  and  the 
Citizens'  Light,  Heat  &  Power  Company  for 
the  installation  of  an  ornamental  lighting 
system  in  the  business  district. 

PHILADELPHIA.  PA. — Work  will  begin 
at  once  on  the  construction  of  a  one  and 
two-storv  steel  fabricating  shon,  40  ft.  by 
112  ft,  by  S.  G.  Matthews  &  Company, 
engineers  and  contractors  for  structural 
steel  and  ornamental  iron  work,  916-932 
North  Ninth  Street,  Philadelphia.  Orders, 
it  is  understood,  have  not  yet  been  placed 
for  air  compressors,  chain  hoists,  pneumatic 
riveters,  etc.  All  machinery  will  be  motor- 
driven.  Electricity  will  be  supplied  by  the 
Philadelphia    Electric    Company. 

READING,  PA. — The  Metropolitan  Elec- 
tric Company  has  signed  a  contract  to  sup- 
ply electricity  to  operate  the  French  Creek 
Iron  Mine  of  the  E.  &  G.  Brooks  Iron  Com- 
pany. 

WEUXKKSVILLE,  PA.— The  Berkshire 
Electric  Company  has  applied  to  the  Public 
Service  Commission  for  authority  to  issue 
$15,000  in  bonds  for  extensions  and  im- 
provements to  its  system. 

CHARLESTON,  W.  VA.— The  construc- 
tion of  an  electric,  railway  to  connect 
Charleston  and  Parkersburg  is  said  to  be 
one  of  the  projects  of  the  Monongahela  Val- 
ley Traction  Company  of  Fairmont,  which 
recently  took  over  the  control  of  the  Kana- 
wha Traction  &  Electric  Company  of  Park- 
ersburg. 

FAIRMONT,  W.  VA. — The  Monongahela 
Valley  Traction  Company  is  reported  to  be 
contemplating  the  construction  of  another 
generating  plant  to  develop  5fl\00n  kw  Coal 
supply  will  be  secured  from  its  Baxter 
mines. 

FAIRMONT,  W.  VA. — The  eventunl  con- 
struction  of   an   electric   interurban    railway 


to  connect  Parkersburg,  W.  Va.,  and 
Marietta,  Ohio,  bas  been  announced  by 
the  Monongahela  Valley  Traction  Company. 

ol  the  propot  ed  railway  la  via 
New  Martin  ville  and  the  (duo  River.  The 
Mannington    line    v.iii    be   extended    to    New 

,  a  distance  ol  -'"  milei  .  The 
I  mi  kers  but  g-Mai  ii 

ructing    a    new    line    about 

lii)    miles    lo 

K  \  v     ah  (OR,     W.     VA,     The    tow    Mooi 

i     Virginia    of    Kay    Mooi . 

\V.    Va.,    Is    reported    to    be    In    me    market 

for  the   following   machinery:     One    L50-kw. 

3300  or  :;  mo  volt,  threi 

eratoi  .    one    200  lip-    three-phase,    25-cycle, 
3300   or-    140-volt   motor;   one   35-bp.,   tine.  - 
cle,   I  in  or  3300-volt  motor  ;  one 
25-cycle,    I  10-volt   mo- 
tor ;     two    75-kva.,     25-cycle,     3300/440-volt 
nd    15,000    ft.    No.    0    hard- 
drawn  copper   h 

RADFORD,  VA. — The  Radford  Watei 
Power  Company,  it  is  reported,  has  placed 

orders  lor  equipment  which  will  double  the 
output  of  its  plant  on  Little  River.  The 
cost  is  estimated  at  from  $15,000  to  $20,000. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  oilice  of  the  superintendent  oi 
the  tinted  States  Coast  and  Geodetic  Sur- 
vey, 205  New  Jersey  Avenue,  S.  EL,  Wash- 
ington, D.  C,  until  April  2i,  for  furnishing 
and  installing  an  electric  lift.  For  details 
see    proposal    columns. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  oilice  of  the  chief  signal  oili- 
cer,  War  Department,  Washington,  1  >.  <'., 
until  April  23  for  furnishing  a  miscel- 
laneous quantity  of  class  1,  2,  3  and  1 
cords.  Further  Information  may  be  ob- 
tained upon  application  to  Charles  S.  Wal- 
lace,  major  signal  corps,  U.   S.  A. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  un- 
til May  7  for  furnishing  and  installing  ten 
electrically  driven  capstans  and  20  hand- 
power  capstans  at  the  navy  yards.  Norfolk, 
Va.,  and  Philadelphia,  Pa.  Drawings  and 
specifications  (No.  2351)  can  be  obtained 
upon  application  to  the  bureau  or  to  the 
commandants  of  the  navy  yards  named. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  until  May  1  for  furnishing  coaling 
bags,  blades  for  Curtis  turbines,  blowers, 
lam])  and  telephone  cord,  crucibles,  coal  tar, 
oil-burning  lamps,  dough-mixing  and 
kitchen  and  cake  machines,  steel  forgings, 
electric  wire  and  cable,  etc.,  at  the  navy 
yard,  Brooklyn.  Application  for  proposals 
should  designate  the  schedule  desired  by 
number. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  secretary  of  the  Board  ol 
Commissioners.  Room  509.  District  Build- 
ing, Washington.  1).  C,  until  April  25  for 
erecting  an  addition  and  remodeling  the 
Elizabeth  V.  Brown  School,  No.  It!,  on 
Connecticut  Avenue.  McKinley  and  North- 
ampton Streets.  The  plans  provide  for 
three  wings,  two  81  ft.  by  36  ft.  42  ft.  high, 
and  one  95  ft.  by  48  ft,  32  ft.  high,  to  cost 
about  $80,000;  a  plenum  heating  system 
and  a  direct-indirect  electric-lighting  sys- 
tem, electricity  to  be  supplied  from  the 
local  company,  to  cost  $15,000.  Plans  and 
specifications  may  be  obtained  from  the 
chief  clerk  of  the  Engineering  Department, 
Room  4  27,  District  Building,  Snowden  Ash- 
ford,  Room  104,  District  Building,  is  archi- 
tect. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows :       Brooklyn,    N.     Y.,    Schedule    945 — 

14  25  lb.  monel  metal  blades  for  Curtis  tur- 
bine, miscellaneous  blading  for  Curtis  tur- 
bine. San  Diego,  Cal.,  Schedule  937 — one 
air  compressor  and  motor  and  air  receiver. 
Various,  Schedule  943 — five  electrically 
operated    dough-mixing   machines    complete, 

15  electrically  operated  kitchen  and  cake 
machines.  Puget  Sound,  Wash.,  Schedule 
938 — 32,000  sq.  yd.  of  waterproof  paper  for 
insulating  purposes.  Mare  Island,  Cat, 
Schedule  947 — 20,575  lb.  condenser  tube 
sheets,  fob.  works,  and  Brooklyn,  N.  Y., 
Schedule  942 — miscellaneous  steel  forgings. 


North  Central  States 

DETROIT,  MICH. — Bids  will  be  received 
at  the  office  of  the  supervising  architect. 
Treasury  Department,  Washington,  D.  C. 
until  April  27  for  installation  complete  of 
two  new  electric  passenger  elevators,  etc., 
in  the  United  States  post  office  and  court 
house    at    Detroit. 

CINCINNATI,  OHTO. — Bids  will  be  re- 
reived  by  tlie  New  Longview  Hospital  Build- 
ings Commission  of  Hamilton  County,  Ham- 
ilton   County    Courthouse,    Cincinnati,    until 
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ELKHORN      k  >>        \    companj     It    being 
m    Boiling  and  others  to  e  tab 
n.sii    an    •  .ui.i    power    plant    In 

Blkhorn  Cltj   this  summer.     The  co  I 
mated  al  about  $  1 5,000 

LOUISVILLE,    Kl       The    Loulsvllli 
ton   Mills   have   Installed   Ave   motor 
hihI    L6    hp.,    and    contemplate   other   addi- 
tions until  the  whole  plain  la  equipped  with 
electric    motors,    Involving    aboul     1500    hp. 
Bnergj   from  ■  central  station  will  bi 

8EBREE,  KV  The  local  electric-light 
plain  has  been  purchased  by  J.  J.  ECorb, 
Henrj  Powell  and  I..  W.  Walden.  of  Sebree. 
New  equipment  is  being  installed.  Including 
two  J.'-hp.  Fairbanks-Morse  oil  engines, 
«>tc  Machinery,  it  is  understood,  ha 
purchased. 

WEEK.SBURG,  KY  Plans  are  being 
oonaidered  bj  the  E!lk  Horn  das  Coal  Min- 
ing Companj  for  the  installation  of  new 
generators  and  machinery  at  its  plant  In 
wayland,  which  supplies  service  In  Weeka- 
burg. 

HAMMOND,   l.\l>      Bids  will  be  rei 
at    the   office   of   the   supervising   architect. 
Treasury    Department,    Washington,    D.    C, 

until  .May  It;  for  a  new  heating  boiler,  etc., 
in  the  United  states  post  office  and  court 
house  at  Hammond.  For  details  see  pro- 
posal   columns, 

CHICAGO,  ELL.— Plans  have  been  pre- 
pared by  the  Central  Manufacturing  Dis- 
trict, care  John  A.  Spoor  and  Arthur  G. 
Leonard.  38  South  Dearborn  Street,  Chi- 
cago,  for  construction  of  power  house  and 
tunnels,  to  cost  about  $200,000.  R.  L. 
Vaniman.  care  of  the  United  States  Yards 
&  Transit  Company,  Chicago,  is  mechan- 
ical   engineer. 

ASHLAND,  WIS. — Plans  are  being 
prepared  by  the  L.  E  Meyers  Company, 
which  recently  acquired  the  Appleyard  in- 
terests, for  extensive  improvements  to  the 
local  plant. 

MILWAUKEE,  WIS. — A  permit  has  been 
granted  to  the  Cutler-Hammer  Company  of 
Milwaukee,  manufacturer  of  electrical  ap- 
pliances, for  the  erection  of  a  six-story 
store  and  office  building,  to  cost  about  $150,*- 
000. 

MILWAUKEE,  WIS.— Ground  has  been 
broken  for  a  new  paper  mill,  100  ft.  by  320 
ft.,  four  stories  and  basement,  and  a  power 
house,  S6  ft.  by  100  ft.,  to  cost  from  $600,- 
000  to  $700,000.  for  the  Hummel  &  Down- 
ing Company  of  Milwaukee,  manufacturer 
of  paper  and  fiber  boxes.  The  power  house 
will  be  equipped  for  a  generating  capacity 
of    3500    hp. 

ROYAL  OAK,  MINX— The  township  of 
Royal  Oak  has  awarded  the  Detroit  Edi- 
son Company  a  contract  for  lighting  Wood- 
ward Avenue  through  the  township. 

ADEL.  IOWA. — The  dam  of  the  Adel 
Light  &  Power  Company  was  recently  car- 
ried away  by  high  water,  causing  a  loss  of 
about    $20,000. 

ANITA,  Ki\VA.-The  property  of  the 
Anita  Electric  Light  &  Power  Company  has 
been  purchased  by  the  Iowa  Railway  & 
Light  Company  of  Cedar  Rapids.  The  Iowa 
company,  it  is  reported,  contemplates  ex- 
tending its  electric  transmission  lines  to 
the   Missouri   River. 

BOYDEX,  IOWA.— Bids  will  be  received 
by  Paul  T.  McCrum.  secretary  of  school 
board  of  the  independent  school  district  of 
Boyden.  until  May  10,  for  construction  of 
high  and  grade  school  building  to  be  erected 
on  the  same  site.  Separate  bids  to  be  sub- 
mitted on  general  construction,  heating  and 
ventilating,  plumbing  and  sewerage,  and 
electrical  work.  Plans  and  specifications 
are  on  file  at  the  office  of  G.  L.  Lockhart, 
architect,  Endicott  Building,  St.  Paul. 
Minn.,  and  at  the  office  of  the  secretary  of 
board.   Boyden. 

RED  OAK,  IOWA. — Bids  will  be  received 
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NEVADA  MO. — The  Fort  Scott  A  Ne 
\.ni.i  Light,  Heat,  Water  A  Powei  Companj 
is  Installing  a   200  hp,   Hamilton  boiler. 

LESTERVILLE.  B,  D.-    1  ■  ouncll 

Is  considering  calling  an  election  to  submit 
tn    t  he    \ui .  of  issuing    bonds 

for  Improvements  to  the  municipal  electric- 
light   plant. 

MOBRIDGE,  s  l>  The  local  electric- 
light  plant,  owned  by  Bert  s.  Hill,  has  been 
purchased   by    the    Ferris    Brothers 

The  new  owners,  it  is  understood,  contem- 
plate the  construction  of  a  new  plant,  to 
cost    about    $75,000. 

PIERRE,  S  D. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  .May  1  (i  for  a  new  heating  boiler,  etc., 
in  the  United  States  post  office  and  court 
house,  Pierre,  s.  d.  For  details  see  pro- 
pi. sal  columns. 

CREIGHTON.  NEB. — Plans,  it  is  report- 
ed, are  being  considered  by  the  Iowa  Rail- 
way .v.-  Light  Company  of  Cedar  Rapids, 
Iowa,  and  associated  companies  for  the 
construction  of  a  large  central  station  in 
Creighton,  from  which  service  will  be  sup- 
plied to  Hartington,  Bloomfield,  Wakefield, 
Emerson  and  other  towns  in  this  section 
of  the  State. 

FREMOXT,  NEB. — Bids  will  be  received 
at  the  office  of  the  county  clerk  of  Dodge 
County,  Fremont,  Neb.,  until  May  1  for 
furnishing  and  installing  two  electric  ele- 
vators, one  jail  and  one  passenger,  for  the 
Dodge  County  court  house  and  jail  in  Fre- 
mont. Plans  and  specifications  may  be  ob- 
tained on  application  to  the  A.  H.  Dyer 
Company,  architect,  Fremont,  upon  deposit 
of  $10. 

ALMA,  KAN. — The  Alma  Light  &  Ice 
Company  has  entered  into  a  contract  with 
the  Rocky  Ford  Mill  &  Milling  Company  for 
energy  to  operate  its  system  by  Oct.  1,  1917. 
The  Rocky  Ford  Company  will  erect  its 
transmission  line  through  Wamego. 

ARGONIA,  KAN. — The  Western  Sumner 
Light  &  Power  Company  of  Argonia  is 
erecting  a  three-phase,  2200-volt  transmis- 
sion line,  29  miles  long,  to  supply  elec- 
tricity in  Norwich,  Visla  and  Milton,  which 
will  be  distributed  by  the  Tri  County  Light 
&  Power  Company  of  Norwich,  which  is 
controlled  and  operated  by  the  same  in- 
terests as  the  Western  Sumner  company. 
Waltham  L.  Jones  of  Argonia  is  manager 
of  both  companies. 

ELLIS,  KAN. — The  Union  Pacific  Rail- 
way Company  has  awarded  contract  for 
the  construction  of  power  houses,  4  6  ft.  by 
86  ft.,  one  story,  at  its  local  vards  to 
Joseph  E.   Nelson  &  Son,  Chicago,   111. 

HERKIMER,  KAN. — The  installation  of 
an  electric-lighting  system  in  Herkimer  is 
under  consideration  by  John  Krug.  The 
plans  provide  for  the  erection  of  an  electric 
transmission  line  from  Herkimer  to  Marys- 
ville,  where  energy  to  operate  the  system 
will  be  obtained  from  the  Marysville  Light, 
Power  &  Water   Company. 

KANSAS  CITY,  KAN.— A  contract  has 
been  drawn  up  whereby  the  municipal  elec- 
tric-light plant  will  supply  electricity  to 
operate  the  meat-packing  plant  of  Morris  & 
Company. 

MIXERAL,  KAN. — The  Empire  District 
Electric  Company  of  Joplin  is  reported  to  be 
contemplating  extending  its  electric  trans- 
mission lines  to  Mineral  to  supply  elec- 
tricity for  street-lighting  and  for  operating 
the  coal   mines   in  this   district. 

QUIXTER,  KAN.- Bonds  to  the  amount 
of  $14,000  have  been  authorized  for  the 
installation  of  a  municipal  electric-lighting 
system  in  Quinter. 

YATES  CENTER,  KAN.— At  an  election 
held  recently  the  proposal  to  take  over  the 
local    electric-light    plant    and    water-works 
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THOMABVTLLE,  GA  At  an  election  to 
in-  held  April  21  tin-  proposal  to  issue  $160,- 
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voters,       l 'art    of    tii  is    to    be 

used      fl  loni       and      im  |  nn  Vi-inentS     to 

the   municipal   electric  light    plant    and    for 
a  fire-alarm  system, 

COCOA    II. A— The    Cocoa    Light    . 
Company    is    planning    to    install    new    gen- 
erating   equipment    and    to    establish    a    24- 
hour   service    in    Cocoa. 

JOHNSON  CITY,  TENN.— The  State 
Legislature  lias  given  the  city  of  Johnson 
City  authority  to  acquire  the  local  elec- 
tric-lighting plant. 

AIAUYVILLE,  TENN.— Rights  of  way 
have  been  secured  by  the  Aluminum  Com- 
pany of  America  for  the  erection  of  an 
electric  transmission  line  from  its  hydro- 
electric plant  at  Alcoa  to  its  plant  at 
Maryville.  The  cost  of  the  line  complete, 
including  right  of  way,  etc.,  is  estimated 
at   about    $3,000,000. 

MEMPHIS,  TENN. — Improvements,  in- 
vo'ving  an  expenditure  of  $92,000,  will  lie 
made  to  the  yards  of  the  Illinois  Central 
Railroad  Company  in  North  and  South 
Memphis.  The  proposed  work  will  include 
steam,  air,  gas  and  hot  and  cold  water 
lines  laid  in  trenches;  also  a  Harris  air  lift 
and  booster  pump  attachment  on  deep  wells 
to  increase  tiie  efficiency  of  the  present 
power  plant,  truck  drop  pit  and  electrical 
car-charging  apparatus. 

ANNISTON,  ALA.— The  American  Net  & 
Twine  Company  contemplates  the  con- 
struction of  an  additional  mill,  162  ft.  by 
114  ft.,  three  stories  high,  equipped  with 
5000  spindles  and  accompanying  machinery  ; 
also  the  erection  of  11  cottages  with  electric 
lighting,  hot  and  cold  water  service,  etc., 
involving  a  total  expenditure  of  $200,000. 

BIRMINGHAM,  ALA. — The  City  Com- 
missioners have  decided  to  take  prompt 
action  necessary  to  construct  and  equip 
the  proposed  municipal  electric-light  and 
power  plant  for  which  $500,000  in  bonds 
have   been   authorized. 

BIRMINGHAM,  ALA. — Plans  are  being 
considered  by  the  Sloss-Sheffield  Steel  & 
Iron  Company  for  the  installation  of  an 
electric  haulage  system  at  its  mines.  The 
cost  of  equipping  all  the  mines  of  the  com- 
pany is  estimated  at  about  $1,000,000. 

GENEVA,  ALA. — The  Geneva  Power  & 
Manufacturing  Company  is  contemplating 
a  water-power  development.  As  yet  noth- 
ing definite  has  been  decided  upon.  D.  O. 
Vaughan  is  president. 

BASILE,  LA. — Preparations  are  being 
made  for  the  installation  of  a  municipal 
electric-light  plant.  A  40-hp.  engine  and 
a  20-kw.  generator,  it  is  understood,  have 
been  purchased. 

NEW  ORLEANS,  LA. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  un- 
til May  7  for  construction  of  stable,  com-, 
plete  stable  fittings,  and  drainage,  water" 
and  electric-lighting  systems  at  the  naval 
station,  New  Orleans.  Drawings  and  speci- 
fications (No.  2350)  may  be  obtained  on 
application  to  the  above  bureau  or  to  the 
commandant  of  the  naval  station  named. 

CARMEN,  OKLA. — At  an  election  held 
recently  bonds  to  the  amount  of  $25,000 
were  authorized  for  improvements  to  the 
municipal  electric-light  plant. 

GRANDFIELD,  OKLA. — Plans  are  being 
considered  by  Messrs.  Maple  &  Green  to 
rebuild  their  electric  plant,  recently  de- 
stroyed  by   fire. 

HEALDTON,  OKLA. — The  Healdton  Ice, 
Light,  Power  &  Supply  Company,  recently 
incorporated  with  a  capital  stock  of  $15,000, 
proposes  to  install  an  electric  plant  in  Heald- 
ton. C.  V.  Miller  of  Healdton,  and  R.  N. 
Martin  of  Wirt,  Okla..   are  interested. 
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NORMAN,  OKLA.  —  The  Oklahoma 
(Okla.)  Gas  &  Electric  Company  contem- 
plates extending-  its  electric  transmission 
line   from    Oklahoma   City    to    Norman. 

BEAUMONT,  TEX. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  May  1  !"■  for  a  new  heating 
boiler,  elc,  in  the  United  States  post  office 
and  court  house  at  Beaumont.  For  details 
so1  proposal  columns. 

DONNA,  TEX. — The  Donna  Light  & 
Power  Company,  recently  incorporated  with 
a  capital  stock  of  $5,000,  is  planning  to  in- 
stall   an    electric-light    and    power    plant. 

HOUSTON,  TEX. — The  Houston,  Gon- 
zales &  San  Antonia  Traction  Company  is 
planning  to  erect  a  new  passenger  station 
at    a   cost   of   about    $100,000. 

KINGSVlLLE,  TEX. — The  St.  Louis, 
Brownsville  &  Mexico  Railroad  Company  is 
planning  to  install  an  electric-light  and 
power  plant  to  supply  electricity  at  its  local 
shops  and  terminals. 


Pacific  and  Mountain  States 

ALDERDALE,  WASH. — The  Alderdale 
Light  &  Water  Company,  recently  incor- 
porated, with  a  capital  stock  of  $25,000,  is 
planning  to  supply  electricity  in  this  town 
and  locality.  William  Warner,  R.  P.  Simms 
and  others  are  interested  in  the  company. 

SEATTLE,  WASH. — The  property  own- 
ers on  Olive,  Stewart,  Howell  and  Virginia 
Streets,     between    Eastlake    and    Westlake 


Avenues,   have   petitioned    the   i 

for   an    extension    of    the   cluster!    I 

ing  system   to   cover   the   above   district. 

SUMNER,  WASH. — At  an  election  to  be 
held  soon  the  proposal  to  issue  $41,000  in 
bonds  for  an  addition  to  school  budding,  in- 
cluding a  gymnasium  and  power  plant,  will 
be  submitted  to  the  voters. 

LOS  ANGELES,  CAJU-  The  Pacific  Elec- 
tric Railway  Company  is  contemplating  the 
construction  of  a  new  substation  at  Al- 
hambra. 

VALLEJO,  CAL. — Bids  will  be  received 
at  the  Bureau  of  Yards  and  Docks.  Navy 
Department,  Washington,  D.  C,  until  May 
21  for  construction  of  a  three-story  and 
basement  extension  of  Mess  Hall,  including 
plumbing,  steam  heating  and  electric  wir- 
ing, at  the  navy  yard,  Mare  Island,  Val- 
lejo.  Drawings  and  specifications  (No. 
2358)  may  be  obtained  on  application  to  the 
above    bureau. 

DRUMMOND,  IDAHO. — At  a  special  elec- 
tion to  be  held  April  24  the  proposal  to 
issue  bonds  for  the  installation  of  a  munici- 
pal electric-light  plant  will  be  submitted 
to  the  voters. 

KINGMAN,  ARIZ. — The  Chloride  X-Ray 
Mining  Company  is  contemplating  the  in- 
stallation of  an  electric  plant  at  its  mine, 
consisting  of  a  100-hp.  engine  and  five 
drill  compressors. 

WICKENBURG,  ARIZ. — Bonds  to  the 
amount  of  $12,000  have  been  authorized  for 
the  installation  of  an  electric-light  and 
power  plant. 

ENGLEWOOD,     COL. — The    proposal     to 


fOl    I  he    installation   Ol    a   Ji:uiii>  i- 

pal    electric-light    plant    in    Bnglewood    will 

be   submitted    to   the  voters. 


Canada 

HULL,   QUE.      The    |  of   conduits 

for  the  local  service  of  the  Bell  Telephone 
Company   is   under   considi  •  J.   E. 

McPherson,  superintendent  of  the  Bell  Tele- 
phone  Company,   Queen   Street,  Ottawa. 

SHERBROOKE,  QUE. — Tenders  are  now 
being  asked  by  the  city  clerk  for  the  pur- 
chase of  30  miles  of  No.  1  copper  wire, 
wooden  poles,  six  transformers  and  other 
equipment,  etc.,  for  use  in  connection  with 
the  erection  of  a  transmission  line  to  the 
Two  Miles  Falls  power  plant,  recently  pur- 
chased by  the  city.  Plans  and  specifications 
are  on  file  with  J.  R.  Mcaregor,  superin- 
tendent. 

RADVILLE,  SASK.— The  Town  Coun- 
cil is  considering  the  question  of  estab- 
lishing a  municipal  electric-light  plant  in 
Radville,  to  cost  about  $12,000. 

REGINA,  SASK. — Estimates  are  being 
received  by  the  city  of  Regina  for  a  pump 
with  a  daily  capacity  of  3,000,000  gal., 
directly  connected  to  a  2200-volt  alternat- 
ing-current motor.  Two  similar  units  will 
be  installed  at  a  later  date.  J.  R.  Ellis, 
2852   Rae  Street,  is  engineer. 

SHAUNAVON,  SASK. — The  Town  Coun- 
cil is  considering  the  establishment  of  a 
municipal  electric-light  plant  in  Shaunavon. 


1,221,818.  Electric-Current  Brush  Struc- 
ture :  Oliver  E.  Becker,  Chicago,  111.  App. 
filed  Oct.  27,  1913.  Includes  contact  ele- 
ments formed  of  carbon  or  a  combination 
of  carbon  and  copper,  etc. 

1,121,821.  Calibrating  Electric  Meters  ; 
Otto  T.  Blathy,  Budapest,  Hungary.  App. 
filed  Dec.  15,  1914.  Employs  a  magnetic 
shunt. 

1.221,859.  Signal  Horn;  Gottlob  Honold, 
Stuttgart,  Germany.  App.  filed  April  7, 
1915.     Improvements. 

1,221,880.  Alternating-Current  Magnet 
Brake  :  William  D.  Lutz,  Allendale,  N.  J. 
App.  filed  March  15,  1913.  Danger  due 
to  residual  magnetism  which  causes  stick- 
ing of  the  operating  parts  is  entirely 
eliminated. 

1,221,885.  Safety  Elevator  Mechanism  ; 
John  A.  Martin,  Spokane,  Wash.  App. 
filed  Aug.  11,  1915.  Preventing  accidents 
while  passengers  are  entering  or  leaving 
the    car. 

1.221.893.  Safety  Repair  Device  for  High 
Voltage  Transmission  Lines  :  George  S. 
Neeley,  Overland  Park,  Mo.  App.  filed 
Sept.    30,    1915.      Improvement. 

1.221.894.  Safety  Repair  Device  for  High- 
Voltage  Transmission  Lines  ;  George  S. 
Neeley,  Overland  Park,  Mo.  App.  filed 
July  19,  1916.  Improved  form  of  wire- 
gripping  member  which  can  be  easily  and 
quickly  applied  to  insulators  of  the  type 
now   in   general   use. 

1,221,934.  Electricity  Meter  ;  Otis  White, 
Springfield,  111.  App.  filed  Jan.  30,  1914. 
Mercury  motor. 

1,221,944.  Junction  or  Outlet  Box;  Will- 
iam Wurdack,  St.  Louis,  Mo.  App.  filed 
Feb.  3,  1915.  Intended  to  receive  and 
securely  support  switches,  fuse  blocks 
and  the  like. 

1,221,958.  Water-Cooled  Welding  Elec- 
trode ;  Harry  O.  Bernard,  Birmingham. 
Ala.  App.  filed  July  23,  1913.  Cooling 
jacket,  which  is  adapted  to  entirely  sur- 
round  the   electrode. 

1,221,963.  Water-Indicating  Means  for 
Steam  Boilers  ;  William  C.  Bundell,  Los 
Angeles,  Cal.  App.  filed  Feb.  7,  1916. 
Combined  audible  and  visible  indicator. 

1,221,981.  Alternating-Current  Recti- 
fier ;  Thomas  A.  Edison,  Llewellyn  Park, 
West  Orange,  N.  J.  App.  filed  Dec.  30, 
1911.     Vibrating  contacts  are  employed. 

1,221,991.  Method  of  Making  Battery 
Depolarizers  :  Major  E.  Holmes,  Lake- 
wood,  Ohio.  App.  filed  Aug.  25,  1913. 
Improvement. 

1,221,998.  Electrical  Condenser  for  Ig- 
nition-Current Generators :  Franz 
Kratz,  Stuttgart,  Germany.  App.  filed 
Jan.  30,  1914.  A  coil  condenser,  prefer- 
ably of  oval  shape,  having  its  two  con- 
ductive bands  individually  projecting  on 
the  two  lateral   sides  of  the  condenser. 

1,222,001.  Electrical  Heating  Unit;  Rob- 
ert Kuhn  and  Archie  Oakes,  Detroit, 
Mich.  App.  filed  July  9,  1914.  Construc- 
tion which  may  be  used  in  small  electri- 
cally heated  instruments  such  as  curling- 
iron  heaters. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 
issued  on  April  10,  1917 


1,222,022.  Connector  for  Electrical  Ter- 
minals ;  Christian  F.  Paul,  Jr.,  Peekskill, 
N.  Y.  App.  filed  Sept.  20,  1912.  Com- 
prises two  separate  holders,  each  carry- 
ing one  or  more  terminals  for  coming  into 
contact  to   complete   an   electrical   circuit. 

1,222,042.  Electric  Meter;  Konrad  R. 
Singer,  Nuremberg,  Germany.  App.  filed 
March  24,   1915.     Alternating  current. 

1.222,052.  Magnetic  Chuck;  Oakley  S. 
Walker,  Worcester,  Mass.  App.  filed  July 
23,  1914.  Face  adapted  to  support  and 
grip    iron   or   steel   pieces. 

1,222,078.  Signaling  Devices  for  Auto- 
mobiles :  Ernest  C.  Cox,  Newport  News, 
Va.  App.  filed  April  19,  1916.  Placed  at 
the  rear  of  the  vehicle. 


1,221,893 — Safety    Repair   Device   for   High- 
Voltage  Lines 

1,222,083.  Display  Apparatus;  Fred  G. 
Dickerson,  Chicago,  111.  App.  filed  Dec. 
2,  1915.  Plurality  of  sets  of  different 
display   elements. 

1,222,107.  Horn;  Arthur  A.  Kent,  Phila- 
delphia, Pa.  App.  filed  June  17,  1911. 
Used   in   motor  cars. 

1,222,119.  Filament  for  Incandescent 
Bulbs  ;  Albert  S.  Moffat,  Belmont,  Mass. 
App.  filed  Dec.  23,  1915.  For  stereopti- 
cons  and  moving-picture  machines. 

1,222,159.  Electric  Bell;  Michisoye  Suwa, 
Tokyo,  Japan.  App.  filed  July  3,  1915. 
Novel  arrangement  of  the  armature  with 
respect  to  the  poles  of  the  electromagnet 
forming  part   of   the   bell. 


1,222,165.  Metallic  Receptacle  and 
Method  of  Welding  the  Same;  Freder- 
ick G.  Wacker,  Chicago,  111.  App.  filed 
July    26,    1916.      Improvements. 

1.222.181.  Electrically  Heated  Fireless 
Cooker  ;  Carlyle  B.  Carman,  Salineville, 
Ohio.  App.  filed  July  20,  1916.  To  obvi- 
ate the  necessity  of  providing  heat  plates 
and  the  like. 

1.222.182.  Compression  Rheostat;  Emer- 
son L.  Clark,  Lakewood,  Ohio.  App. 
filed  May  19,  1915.  Resistor  elements 
consist  of  carbon,  graphite  or  mixtures 
of  these  substances  with  other  materials. 

1,222,187.  Controller;  William  R.  Davis, 
Springfield,  111.  App.  filed  April  3,  1913. 
For   controlling   motor-operated   valves. 

1,222,189.  Float-Controlled  Electric  In- 
dicator :  Simon  Deutsch,  Detroit,  Mich. 
App.  filed  June  3,  1915.  Applicable  to- 
the   liquid-fuel  tanks  of  automobiles. 

1.222.196.  Electrical  Heating  Resist- 
ance •  Frederick  M.  Furber,  Revere,  Mass. 
App.  filed  April  16,  1914.  Used  in  the 
manufacture    of    boots    and    shoes. 

1.222.197.  Electric  Unit;  Frederick  M. 
Furber,    Revere,    Mass.      App.    filed    June 

28,  1915.     Heating. 

1,222,207.  Motor  Controller;  Clark  T. 
Henderson,  Milwaukee,  Wis.  App.  filed 
Nov.   2,   1914.     For  electric  vehicles. 

1.222.214.  Electric  Switch;  Charles  J. 
Klein.    Milwaukee,    Wis.      App.    filed    May 

29,  1911.      Door    switch. 

1.222.215.  Circuit  Controller;  Charles  J. 
Klein,  Milwaukee.  Wis.  App.  filed  OGt. 
3,  1914.  Improved  device  for  control- 
ling  automobile   lighting   systems. 

1,222,225.  Lamp  Socket;  Arthur  C.  McWil- 
liams,  Chicago,  111.  App.  filed  April  14, 
1916.      Improvement. 

1,222.239.  Electrolysis  of  Alkalinr 
Haloids  ;  Karl  Ochs,  Charlottenburg. 
Germany.  App.  filed  Aug.  26,  1913. 
Anodes  are  arranged  above  and  the  cath- 
odes below  the  filtering  diaphragm,  and 
the  salt  solution  by  reason  of  its  hydro- 
static pressure  permeates  continuously 
and  slowly  the  diaphragm  in  a  manner 
depending  upon  the  strength  of  the  cur- 
rent   applied. 

1,222,257.  Storage-Battery  Charger; 
Charles  Auth,  Brooklyn,  N.  Y.  App.  filed 
Jan.  22,  1915.  Apparatus  for  automati- 
cally connecting  the  storage-battery  sys- 
tem with  a  source  of  current  supply. 

1,222,305.  Electrostatic  Separator  for 
Inflammable  Materials;  Jakob  Kraus. 
Brunswick,  Germany.  App.  filed  Oct.  27, 
1914.  Electrodes  or  poles  serving  to  form 
the  electrostatic  field  will  be  made  of 
such  material  as  to  entirely  avoid  the 
production  of  sparks. 

1,222,333.  Fire-Alarm  System  ;  Charles  Z. 
Smith,  South  Bethlehem,  N.  Y.  App.  filed 
March   31,    1915.     Improvement. 

1,222,355.  Switch  :  Samuel  Buchsbaum, 
Chicago,  111.  App.  filed  Oct.  18,  1915. 
Automatically  quick-acting  mechanism  is 
used  to  break  the  circuit. 

1,222,412.  Voltage  Regulator  ;  Charles  H. 
Kicklighter,  Pasadena,  Cal.  App.  filed 
Sept.    29,    1910.      Make-and-break    type. 
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\     i        lpp    in.  a   Jan     22,    i  :•  i<;  . 

i  9  i  .        Uses    an    osclllai 
audlon     type    for    producing 
frequ  nai  Ing  currents  u  i>  ch  are 

il    upon    a    radiul inj;    system       I  ■ 
13     or    radlo-tel- 
ony,    modulation    being    secured    i>v    a 
or  microphone  and  transformer 
connected    in    a    high-resistance    leakage 
path  between  the  grid  and  filament  of  the 
Hating   tube, 
1,218,237.      Method     ind    Apparatus    tor 
'    \<;  thh   dlrbction   of  a    hert- 
Liohthoi  bb  .     A.     Blondel,     Paris, 
\pi>    filed    Nov.    i,    nil :;  ;    Issued 
March    6,     1917.      Directional    system    in 
h  :i   transmitting  station  Bends  oul  a 
series   of    waves    in    a    series    of    \ 
planes    rotating    about    a     vertical    axis 
passing  through  the  Bending  aerial.     Bach 
Bel    of   waves    in   a   given    piano    Is   indi- 
cated bj    a  special  Bignal  allotted  to  that 
plane,    thus   showing   the    bearing   of   the 
transmit!  ng     station.       The     waves     are 
localized    In    planes    by    use    of    a    radio- 
goniometer,    the     toil     of     which     is     re- 
volved   to  change   the  direction  of  trans- 
mlssion. 

1,219,215.  System  of  Space  Signaling; 
.1.  C.  Armor.  Brooklyn,  N.  V.  App.  filed 
July    26,    L912;    Issued    March    13,    1917. 


Fig-    1 — Logwood's    Oscillating    Audion 
Transmitter 


Magnetic  control  of  radio-frequency  cur- 
rents for  radio-telephony  by  impressing 
speech-carrying  pulsating  currents  upon 
a  magnetic  device  so  arranged  that  the 
radio-frequency  field  does  not  set  up 
current  in  the  input  circuits.  The  radio- 
frequency  current  is  controlled  in  accord- 
ance with  the  speech  current  by  rea- 
son of  the  resonant  changes  brought 
ab..ut  by  changes  of  inductance  in  the 
magnetic  device. 
1,219,216.  System  ok  Space  Signaling; 
J.  C.  Armor.  Ingram,  Pa.  App.  filed  Oct. 
14,  1913;  issued  March  13,  1917.  Vari- 
ous forms  of  inductive  device  for  prac- 
ticing the  radio-telephone  modulation  of 
the  preceding  patent.  The  preferred  in- 
strument has  one  high-voltage  radio- 
frequency  winding  and  two  low-voltage 
direct-current  windings  which  carry  the 
modulating  speech  current.  The  wind- 
ings and  core  are  arranged  so  that  no 
radio-frequency  current  is  induced  in  the 
input  circuit. 

1,219,550.      Antenna    Structure   on    Aero- 
planes   for    Wireless    Signaling  ;    Wal- 


Recent 

Radio 

Patents 

Notes  and  Comments  on  United  State* 
Patents  on  Radio  Signaling  and  allied 
topics  issued  during  March,  1917. 


ter  Hahnemann,  Kitzberg,  Kiel,  Germany. 
.\pp.  filed  Jan,  13,  1915;  issued  March 
-ii.  1917.  Uses  two  masts  supported 
above  the  outer  ends  Of  the  wing  surfaces 
and  carrying  an  aerial  between  them. 
An  alternative  form  mounts  a  third  mast 
on  the  tail  of  the  aeroplane  and  has 
three  aerials  swung  between  the  masts. 
The  height  of  the  masts  is  thus  reduced 
as  compared  to  that  which  would  be 
required   if   but  one   wire   were   used. 

1,219,682.  Recording  Correlated  Light 
and  Sound  Effects;  William  B.  Vansize, 
Brooklyn,  N.  V.  Orig.  App.  filed  June 
29,  1915;  divided  Sept.  24,  1915;  issued 
March  20,  1917.  Arrangement  for  mak- 
ing talking  motion  pictures,  in  which  the 
performers  are  equipped  with  portable 
radio-  telephone  transmitters  adapted 
to  signal  to  a  recording  telegraphone  or 
phonograph  associated  with  the  camera. 
Thus  their  speech  is  recorded  coinci- 
dental^ with  their  actions,  the  sound- 
modulated  radio  waves  passing  directly 
from  the  actors  to  the  radio-receiver 
placed    at    the    motion-picture    camera. 

1,219,SS8.  Combined  Receiver  and  De- 
tector for  Wireless  Use  :  Frank  Wall- 
berg,  New  York,  N.  Y.  App.  filed  Sept. 
21,  1915;  issued  March  20,  1917.  A  mag- 
netic telephone  receiver  has  its  shell  ex- 
tended and  a  tuning  inductance  wound 
thereon.  A  switch  for  varying  this  in- 
ductance is  mounted  on  the  back  of  the 
earpiece  and  a  crystal  detector  placed 
inside.  The  device  is  connected  between 
an  antenna  and  the  ground  in  the  usual 
way. 

1,220,005.  Wireless  Signaling  System  ; 
James  H.  Rogers  and  Henry  H.  Lyon, 
Hyattsville,  Md.  App.  filed  Nov.  10,  1916  ; 
issued  March  20,  1917.  The  usual  radio- 
frequency  apparatus  is  associated  with 
"antenna"  wires  buried  beneath  tha 
earth's  surface  but  insulated  therefrom 
and  running  parallel  therewith.  A  di- 
rective system  is  thus  secured  and  one 
which  is  inexpensive  to  erect  and  main- 
tain. One  ground  connection  and  one 
buried  insulated  ground  wire  may  be 
used,    in    place   of   two    insulated    wires. 

1,220,072.  Method  of  Wireless  Signal- 
ing ;  Louis  Cohen,  Washington.  D.  C. 
App.  filed  Nov.  13,  1915  ;  issued  March 
2n,  1917.  Oscillating  arc  transmitter  in 
which  signaling  is  effected  by  stopping 
and  starting  undamped  waves  of  a  sin- 
gle frequency,  in  contrast  to  the  usual 
method    involving    two-wave    frequencies. 

Discussion. 

Fig.  1  shows  the  oscillating  audion  cir- 
cuit of  the  Logwood  patent  No.  1,218,195. 
As  shown,  the  aerial  and  ground  are  con- 
nected across  a  closed  circuit  compris;ng 
an  inductance,  two  condensers  and  a  radio- 
frequency  ammeter.  The  terminals  of  the 
variable  inductance  are  connected  to  the 
plate  system  of  the  audion  and,  through  a 
third  condenser,  to  the  grids.  Ths  fila- 
ment   is    heated    by    the    battery    A.    whose 


output    Is    controlled    by    the    variable    <•■ 
sistanci     /.'       Direct    current    foi    tin 
circuit   is  derived   from  a 
nected   through  the  Impedance  ooll   EC  both 
being  shunted   by   an   additional   conden  er, 
m    the  righl   side  of  the  diagram   I 
the    high-resistance    leakage    path    b 
;  fid      and    filament,    which    passe;;   through 
the   .Morse   key    )'.  the  secondary   of  II. 
phone  transformer  T  and  the  variabli 

race  /.".  The  primary  of  the  telephone 
•  ■liner  s  has  connected  to  it  a  car* 
lion  microphone  D  and  battery  />".  in  oper- 
ation, the  audion  product  s  radio 
oscillations  whin  the  «iid  leakage  path  is 
of  the  proper  resistance.  By  opening  ih<; 
the  oscillations  may  be  stopped, 
and    thus    telegraph    signals    may    bi 

duced  by  ils  manipulation.  If  the 
held  closed  rind  the  microphone  is  spoken 
into,  the  grid  potential  will  be  changed  by 
iction  of  the  telephone  transformer, 
Ths  causes  corresponding  changes  of  am- 
plitude in  the  generated  oscillations  and 
consequently  makes  possible  the  transmis- 
sion   of   speech   by   radio. 

The  second  illustration  presented  here- 
with (Fig.  2)  is  from  Cohen's  patent  No. 
1,220,072.  It  has  long  been  recognized 
that  the  "compensation  wave"  method  of 
signaling  with  arc  generators,  in  which 
waves  are  constantly  sent  out  at  one  of 
two  frequencies,  is  unsuitable  for  tele- 
graphic purposes  when  a  large  number  of 
stations  are  located  within  a  single  radio 
zone    of    communication.      The    present    ar- 


Fig.   2 — Cohen's  Method  of  Arc  Signaling 

rangement  is  designed  to  overcome  the  in- 
terference difficulties  by  sending  the  sig- 
nals upon  a  single  undamped  wave  and 
changing  its  amplitude  (or  stopping  and 
starting  it)  in  accordance  with  the  ele- 
ments of  the  Morse  characters. 

The  diagram  of  connections  shows  the 
usual  arc  arrangement  with  direct  current 
supplied  through  two  impedance  coils. 
One  terminal  of  the  arc  is  connected  to 
earth  and  the  other,  through  a  loading 
coil,  to  the  antenna.  A  condenser,  5,  is 
placed  in  parallel  with  the  arc,  and  across 
this  are  serially  connected  a  sscond  loading 
coil  2a,  a  condenser  5a,  and  a  high-poten- 
tial switch  for  producing  the  Morse  signals. 
With  this  switch  open,  the  auxiliary  cir- 
cuit is  disconnected  and  the  arc  produces 
a  stream  of  waves  in  the  ordinary  way. 
When  the  switch  is  closed,  however,  the 
shunt  circuit  robs  the  antenna  of  energy, 
and  waves  substantially  or  entirely  cease 
to  pass  off  from  the  antenna.  By  con- 
necting the  high-potential  breaker  to  a 
Morse  key  through  a  back-stroke  relay, 
the  operation  is  made  to  correspond  closely 
to  that  which  is  secured  by  the  use  of  a 
radio-frequency    alternator. 
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"Better  Business"  the  Watchword 
^^TT  7E  MUST  insure  the  business  success  and  gen- 
W  eral  prosperity  of  the  country  during  the  war 
if  we  are  to  hold  our  present  strong  place  among  na- 
tions in  the  commercial  competition  of  the  future."  This 
statement  of  Howard  E.  Coffin  of  the  Advisory  Commis- 
sion of  the  Council  of  National  Defense  is  sane,  clear- 
visioned  and  necessary.  The  public  needs  such  an  ad- 
monition against  indiscriminate  economy.  Our  indus- 
trial forces  must  not  lose  momentum,  but  must  be 
strengthened  and  reinforced  to  undertake  the  great  serv- 
ice and  sacrifice  that  the  government  asks.  In  1914 
buying  stopped  abruptly  with  the  spread  of  the  war  in 
Europe.  Markets  closed,  labor  was  thrown  out  of  em- 
ployment, expansion  plans  and  future  outlook  were 
scrapped,  and  all  for  naught.  Just  how  mistaken  big 
business  and  little  business  were  then  is  a  matter  of 
history.  Our  greatest  industrial  boom  was  coincident 
with  the  war,  and  war  demands  keep  business  active. 
The  government  asks  only  a  discriminating  economy. 
We  should  not  waste  food,  but  we  should  be  prodigal  in 
expenditure  and  output  where  war  supplies  are  con- 
cerned. And  "war  supplies"  is  an  all-inclusive  term 
which  embraces  the  great  basic  industries.  Certainly 
the  electrical  industry  has  a  sound  commercial  reason 
aside  from  the  national  crisis  for  going  ahead  at  full 
speed.  Business  confidence  is  wonderfully  infectious. 
It  is  our  duty  to  be  individually  responsible  for  its  in- 
crease and  thus  to  promote  a  national  prosperity  which 
will  best  meet  our  national  need. 


support  of  the  membership.  The  Electrical  World 
commends  the  new  plan  as  patriotism  of  the  first  order. 
It  takes  pleasure  in  showing  also  that  the  action  of  the 
association  officials  receives  the  hearty  indorsement  of 
leaders  of  the  industry. 


The  N.  E.  L.  A.  Convention 

IT  IS  a  radical  change  that  the  National  Electric  Light 
Association  has  made  in  substituting  a  two-day  meet- 
ing in  New  York  for  the  usual  great  annual  convention. 
It  is  radical  because  time  and  need  call  for  such  action. 
It  is  a'  time,  not  for  peaceful  deliberation  over  routine 
problems,  important  though  they  may  be,  but  for  de- 
veloping industrial  efficiency  to  the  highest  pitch  with 
the  one  aim  of  finishing  the  national  business  now  in 
hand.  The  need  is  to  mobilize  every  resource  to  carry 
out  that  purpose  firmly,  successfully  and  as  quickly  as  it 
is  possible  to  do  a  thorough  job.  The  N.  E.  L.  A.,  with 
enormous  potential  power  in  well-invested  capital  and 
trained  men,  is  a  national  resource  of  highest  rank. 
Brought  together  by  patriotic  spirit,  strengthened  and 
made  more  useful  in  service  by  the  proposed  conference, 
the  industry  will  meet  the  military  demand  with  honor 
and  credit.  President  Wagner's  action  is  a  wise  recog- 
nition of  national  urgency.     It  has  the  cordial  and  loyal 


The  War  and  Electric  Transportation 

WAR  is  welding  our  industries  into  closer  union. 
This  is  not  the  time  to  commercialize  patriotism, 
but,  as  Howard  E.  Coffin  has  pointed  out,  the  fact  of 
war  should  not  numb  our  senses  to  the  need  of  business 
action. 

Now  is  the  time  to  investigate  the  relation  of  the 
industry  to  war  conditions  and  to  act  definitely  to  estab- 
lish a  working  organization  to  get  the  thing  done.  Some 
of  these  broader  relations  of  the  electrical  industry  to 
the  war  have  already  been  pointed  out.  One  service 
should  be  especially  emphasized,  first,  because  it  offers 
immediate  opportunity  for  action  helpful  in  meeting  the 
general  problem  of  facilitating  transportation  and  in- 
creasing the  output  of  our  factories,  and,  second,  be- 
cause it  is  the  focal  point  of  several  groups  in  the  in- 
dustry. 

Electricity — the  electric  industrial  truck,  the  electric 
crane,  hoist  and  telpher,  the  electric  motor  vehicle — is 
being  widely  applied  for  the  handling  of  goods.  Indus- 
trial plants  in  particular,  and  transportation  companies 
in  general,  have  found  that  electricity  may  take  the 
place  of  human  labor  and  cut  the  time  of  handling  prod- 
ucts within  the  factory  and  facilitate  deliveries  at  this 
time  when  such  questions  are  paramount.  Experience 
abroad  we  may  expect  to  serve  as  a  basis  for  action  in 
this  country.  Statistics  recently  gathered  by  the  Elec- 
tric Vehicle  Section  of  the  N.  E.  L.  A.  show  that  in 
1914,  at  the  beginning  of  the  war,  there  were  150  elec- 
tric vehicles  in  use  in  England.  To-day  there  are 
858.  Gasoline  cars  are  serving  on  the  field  of  battle 
and  "electrics"  in  the  transportation  field  at  home.  No 
motor  vehicle  can  be  imported  into  England  without  a 
permit  from  the  government,  and  no  cars  can  be  im- 
ported for  commercial  use  except  the  electric  vehicle. 
The  government  has  taken  over  the  railroads,  and  one 
railroad,  the  Midland,  has  purchased  a  hundred  electric 
vehicles  for  auxiliary  service.  Electric  transportation 
without  tracks  has  increased  also  in  Germany  and 
Austria.  Reports  indicate  that  trackless  trolley  lines 
have  been  installed  between  industrial  centers,  and 
where  the  trolley  ends  the  cars  are  self-propelled  into 
the  byways  by  batteries. 

The  meeting  of  manufacturers  of  electric  vehicles, 
trucks   and   accessories   outlined   on  another  page  has 
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thei  •  hat  should  r<   u It  In  Immediate 

h  of  the  ind  ould    upporl 

the  plan  to  pu1  it  lolidlj  behind  electrical  tran  porta 
tion  i  propo  ed  .ii  this  meeting.  Difference  oi  opin 
Ion  kail     ihould  be  forgotten  in  the  n< 

ii  of  these  details  In  working  out  the  plan.  The 
main  facts  are  these:  First,  thai  local  transportation 
and  transportation  methods  arc  to  receive  more  atten 
tion  in  the  next  few  months  than  ever  before;  second, 
thai  the  electric  industrial  truck  and  tin-  electric 
hide,  including  the  truck,  the  taxicab  and  the  pleasure 
car,  have  an  economic  place  in  this  problem;  third,  that 
tin-  manufacturers  of  these  forms  of  transportation  and 
their  accessories  art-  now  a  part  of  a  compact  organiza- 
tion capable  of  definite  action,  the  Electric  Vehicle  Sec- 
tion of  the  N.  E.  L.  A.,  and.  fourth,  that  a  definite  plan 

has  now  been  formulated  to  insure  constructive  work. 

The  Electrical  World  has  faith  in  the  electric  ve- 
hicle for  transportation.  Its  faith  is  based  on  results 
accomplished  in  cities  where  co-operation  is  tangible  and 
the  driving  force  of  personal  action  has  proved  that  the 
"electric"  is  fundamentally  sound.  War  will  strip 
aside  false  values,  and  patriotism  as  well  as  business 
judgment  will  list  the  electric  vehicle  as  a  transporta- 
tion utility.  Gasoline  and  gasoline  cars  are  needed  for 
long-distance  and  military  service.  Electric  vehicles 
thus  have  their  inherent  economic  advantages  for  local 
service  emphasized.  The  plan  of  action  proposed  at  the 
meeting  of  vehicle  manufacturers  makes  possible  the 
correlation  of  all  these  general  factors  into  purposeful 
action. 


Oil-Cooled  Transformers 

TRANSFORMER  specifications  require  that  the 
temperature  elevation  of  the  windings  shall  not 
exceed  a  specified  value  under  assigned  conditions  of 
load.  In  the  case  of  oil-cooled  transformers  access  to 
the  windings  by  means  of  thermometers  is  very  diffi- 
cult, and  the  A.  I.  E.  E.  standardization  rules  require 
that  the  temperature  rise  of  transformer  windings 
shall  be  obtained  by  electrical  resistance  measurements. 
Ordinarily  this  means  that  immediately  after  shut- 
down the  transformer  windings  shall  be  switched  over 
to  resistance-measuring  apparatus. 

It  may  easily  happen,  however,  that  even  when  all 
preparations  have  been  made  and  the  transformer  wind- 
ings are  promptly  switched  over  from  the  power  buses 
to  the  measuring  terminals  some  little  time  is  lost  be- 
fore a  measurement  can  be  secured.  Meanwhile,  of 
course,  the  transformer  windings  are  attending  strictly 
to  their  business  of  cooling,  with  the  result  that  their 
temperature  may  already  have  fallen  a  degree  or  two 
before  its  value  can  have  been  revealed  by  the  measure- 
ment. Under  favorable  conditions,  the  discrepancy 
may  be  trivial,  but  under  unfavorable  conditions  it  may 
be  very  appreciable,  and  then  the  opportunity  opens 
for  uncertainty  and  dispute. 

The  recent  A.  I.  E.  E.  paper  by  V.  M.  Montsinger, 
referred  to  in  our  Digest,  discusses  this  question.  One 
way  of  dealing  with  the  difficulty  is  to  note  the  time  of 


flUtdoWn    and    the    tunc    o|     In    t     mea    uiuiiriil,    ami    also 
the  tunes  of  sii!>sei|iient    e\lia    n:..i    nrement-    made  alter 

the  cooling  has  become  more  noticeable.     Bj    plotting 
the  measurements  against  tune  the  curve  maj   be 
trapolated  hack  to  the  zero  of  shutdown.    Occasionally 
even  tin    correction  maj   be  open  to  uncertainty,  and. 
as  a  check  upon  it.  a  method  of  approximate  calcula 

tion    is    recommended,    in    which    tin-    initial   COOling   can 

i.c  expressed  as  a  function  of  tin-    pecific  dissipation  in 
watts  per  pound  or  kilogram    of    bare  copper  in  the 

winding.     The  formula  promises  to  be  a  useful  one. 


Lighting  in  War  Time 

WE  LOOK  with  mingled  regret  and  amusement  on 
the  somewhat  hysterical  inclination  to  suppress 
all  lights  along  our  seacoast  in  preparation  for  raids 
of  a  wholly  improbable,  not  to  say  impossible,  character. 
There  are  very  few  points  on  the  coast  where  a  U-boat 
would  venture  to  operate  on  the  surface  in  face  of  the 
searchlights  of  the  naval  patrols.  Actual  attack  of  the 
coast  by  such  craft  is  more  likely  to  occur  at  gray  of 
dawn,  after  the  lamps  are  extinguished  and  searchlights 
become  comparatively  useless,  than  at  night.  There  is 
little  likelihood  of  any  airship  peril,  in  view  of  the  fact 
that  every  plane  would  necessarily  be  lost  by  having  to 
descend  into  a  hostile  country  or  an  unfriendly  sea. 
In  the  case  of  London,  where  a  base  for  Zeppelins  was 
within  easy  flying  distance,  extreme  precautions  were 
justified;  but  even  there  the  actual  damage  done  by 
repeated  raids  was  comparatively  small,  despite  the 
huge  amount  of  explosive  carried  by  each  of  the  great 
airships. 

As  regards  lights  on  the  coast,  lighthouses  and 
beacons  of  every  kind  well  known  and  serving  to  guide 
a  nocturnal  prowler  may  reasonably  be  extinguished. 
It  also  might  be  desirable  to  suppress  the  brilliant 
illumination  of  conspicuous  headlands,  so  as  to  rob  the 
shore  of  its  familiar  marks.  This  done,  it  makes  little 
difference  whether  the  far-spread  casual  lamps  along 
the  shore  are  lighted  or  extinguished,  for  any  town  of 
considerable  size  betrays  its  presence  by  a  conspicuous 
glare  in  the  sky,  visible  for  many  miles  and  serving  as 
a  far  better  guide  than  scattered  lights  low  along  the 
shore  line.  It  is  so  easy  a  matter  to  cut  off  all  public 
lighting  at  a  few  minutes'  notice  that  if  the  necessity 
arose  any  coast  city  could  be  darkened  as  thoroughly  as 
London  has  been.  Experience  there  seems  to  show  that 
so  long  as  there  is  light  enough  on  the  streets  by  which 
to  see  the  city  is  not  dark  in  a  military  sense  at  all. 
The  extreme  public  inconvenience  of  darkened  streets  is 
so  great  that  casual  risks  do  not  justify  the  complete 
darkening  of  coast  towns  on  mere  rumors.  And  noth- 
ing except  complete  darkness  can  deceive  an  enemy  as 
to  the  position  of  his  sought-for  point  of  attack.  The 
best  defense  against  raids  on  the  coast  is  an  aggressive 
patrol,  and  in  reality  much  more  is  to  be  feared  from 
hostile  operations  treasonably  conducted  on  shore,  and 
greatly  assisted  by  the  absence  of  illumination,  than 
from  any  attack  by  sea. 


April  28,  1917 


ELECTRICAL     WORLD 


787 


Free  Appliance  Repairs 

WHETHER  or  not  customers'  appliances  shall  be 
repaired  free  of  charge  is  a  question  which  local 
conditions  should  answer.  The  existing  and  probable 
future  attitude  of  the  people  toward  the  public  utility 
company  should  be  a  large  factor  in  the  decision,  be- 
cause if  there  is  any  pre-eminent  advantage  which  ac- 
crues to  a  company  from  free  appliance  repairs  it  is 
one  of  more  desirable  public  relations.  Those  who  are 
in  a  position  to  know  testify  that  the  cost  is  as  nothing 
compared  with  the  tremendous  return  in  good  will,  not 
to  mention  revenue,  which  the  plan  secures.  However, 
if  the  utmost  benefits  are  to  be  derived  from  such  a 
policy  as  a  means  for  winning  public  favor,  a  plan  in- 
suring co-operation  in  the  actual  work  of  repair  with 
local  electrical  contractors  should  have  serious  consid- 
eration. To  omit  them  from  the  scheme  would  be  a 
great  mistake. 

Agriculture  and  Nitrates 

THE  appeal  of  the  President  for  extensive  and  in- 
tensive agriculture  is  one  which  should  be  earnestly 
heeded.  The  world  is  in  the  extraordinary  situation  of 
scant  crops,  meager  from  the  unfriendliness  of  nature 
and  the  absence  of  tillers  of  the  soil,  threatening  to 
create  a  serious  scarcity.  In  all  those  countries  now 
war-stricken  there  is  lack  not  only  of  workers  but  of 
fertilizers,  and  while  at  the  present  we  are  in  no  straits 
for  either  of  these  necessities,  a  crop  shortage  may 
come  upon  us,  from  the  second  cause  much  more  prob- 
ably than  from  the  first.  Germany,  in  particular,  is 
reputed  to  be  suffering  seriously  from  lack  of  nitrates 
which  can  be  applied  to  agricultural  uses.  The  avail- 
able supply  is  scarcely  sufficient  to  keep  the  fighting 
fronts  supplied  with  high  explosives.  If  the  war  rises 
to  first-class  magnitude  so  far  as  America  is  concerned, 
the  same  stress  is  likely  to  be  felt  here,  all  the  more 
keenly  because  we  lack  Germany's  huge  potash  supply. 
It  is  to  be  hoped,  therefore,  that  Congress  will  at  the 
very  earliest  opportunity  take  measures  to  encourage 
the  building  of  plants  for  the  fixation  of  nitrogen,  add- 
ing to  the  provisions  already  made  in  behalf  of  the 
government  legislation  which  will  give  better  opportuni- 
ties for  private  plants.  At  the  last  session  the  water- 
power  legislation  failed,  thereby  putting  off,  as  is  too 
often,  our  wont,  the  time  when   adequate  preparation 


can  be  made.  This  lack  ought  to  be  remedied  at  once, 
not  only  for  the  sake  of  nitrate  plants,  but  to  facilitate 
the  general  supply  of  power,  which  lessens  the  call  for 
human  industry,  not  always  easy  to  meet  in  time  of 
war. 


Automatic  Generating  Plants 

OCCASIONS  not  infrequently  arise  in  transmission 
work  where  it  would  be  exceedingly  desirable  to 
operate  an  auxiliary  station  with  a  minimum  of  at- 
tendance or  with  no  attendance  at  all.  In  the  current 
issue  J.  H.  Siegfried  of  the  Pacific  Power  &  Light 
Company  gives  a  most  interesting  account  of  the  way  in 
which  this  desideratum  was  attained  in  a  plant  near 
North  Yakima,  Wash.,  equipped  with  a  1400-kw.,  2300- 
volt  hydraulically  driven  induction-type  generator. 
Now,  the  commendable  feature  of  the  induction  gener- 
ator is  that  it  is  excited  by  magnetizing  current  fed 
from  the  synchronous  apparatus  of  the  system  so  that 
it  gives  no  trouble  in  excitation.  The  frequency  of  the 
current  generated  is  regulated  by  the  frequency  of  the 
synchronous  generators.  The  power  delivered  is  pro- 
portional to  that  mechanically  applied,  and  if  the  mag- 
netizing current  is  broken  the  generator  simply  drops 
its  load.  A  unit  of  this  kind  is,  therefore,  as  Mr.  Sieg- 
fried remarks,  practically  foolproof.  It  cannot  be 
over-excited  nor  under-excited,  nor  can  it  be  overloaded, 
since  the  waterwheel  capacity  is  insufficient  to  accom- 
plish this  result.  The  high-tension  line  is  controlled 
from  the  main  plant  through  an  outdoor  electrically 
operated  switch  with  three  current  transformers  in  its 
leads  to  work  the  ammeters  and  relays  on  the  switch- 
board. Hence  a  plant  like  this  can  practically  work 
without  attention.  A  patrolman  sees  to  it  that  the 
lubricating  oil  is  pumped  into  the  storage  tank,  takes 
the  wattmeter  readings,  and  reports  to  the  load  dis- 
patcher over  the  telephone.  He  is  then  instructed  to 
open  the  waterwheel  gates  until  the  requisite  load  is 
reached,  and  then  the  plant  takes  care  of  itself  until 
the  next  visit  of  the  patrolman.  At  night  he  closes  the 
gates  to  a  point  indicated  by  the  load  dispatcher,  and 
the  plant  operates  without  further  ado  through  the 
night.  The  result  of  the  two  years'  operation  has  been 
nearly  12,000,000  kw.-hr.  with  probably  the  lowest 
operating  cost  ever  reached  by  an  installation  of  this 
rating. 


PUBLIC  policy  in  a  central  station  The  Coming  ISSUeS 
company,  if  really  effective  in  up- 
building the  property,  means  careful  commercial 
management  as  well  as  public  relations.  In  the  com- 
pany of  average  or  small  size  the  commercial  and  pub- 
lic policies  are  very  likely  to  be  closely  merged.  The 
manager,  to  be  successful,  should  keep  both  before  him 
in  planning  and  executing.  In  the  next  issue  the  Elec- 
trical World  will  publish  suggestions,  based  on  experi- 
ence and  long-time  contact  with  the  problem  of  the  sta- 
tion of  average  size,  which  will  aid  in  the  development 
of  business  and  the  maintenance  of  cordial  relations 
with  consumers.     There  will  also  be  published  articles 


relating  to  regulation  and  to  the  intimate 
connection  between  financing  methods 
and  favorable  public  approval.  Such  articles  help  to 
impress  the  lesson  that  good  service  is  not  the  only  de- 
sirable feature  of  management,  but  that  sound  financing 
plans  are  of  vital  import.  The  Electrical  World  has 
arranged  to  present  in  a  Special  Report  Number,  dated 
May  12,  the  reports  of  the  proceedings  of  the  National 
Electric  Light  Association's  conference  to  be  held  in 
New  York  City,  May  9  and  10,  together  with  summaries 
of  the  work  of  the  year  contained  in  papers  and  reports 
of  the  association  already  prepared  for  presentation  at 
the  convention  which  was  to  be  held  at  Atlantic  City. 


E  I.  E  CT  R  l  C  A  l.     WO  R  LD 


Vol,  »'-'.».  No.  17 


Battery  Exchange  Service  at  Hartford 

A  Total  <>!   Eighty-eight  Electric  Trucks  Is  Now  in  Operation  Every  Day,  with 

in    Average   Energy   Consumption   of   Approximately 

1.3   Kw.-hr.   per    Rated   Ton-Mile 


FOR  :iim.> .i  five  yean  the  batterj  exchange  plan  has 
been  In  force  ;it  Hartford,  Conn.,  and  since  the  be 
ginning  it  has  continued  to  grow  until  there  are 
now  eighty-eight  commercial  electric  trucks  of  different 
operating  under  this  plan.  No  figures  on  return 
«m  investment  or  showing  profits  are  yet  available  be- 
cause the  long  life  of  the  nickel-iron  battery  lias  made 
it  Impossible  to  st>t  apart  proper  depreciation.  Operat- 
ing figures  are  available,  and  an  analysis  of  them  is 
given   further  on. 

The  Hartford  Electric  Light  Company,  realizing  how 

little  effort  was  being  made  by  loeal  agents  to  sell  com- 
mercial electric  cars,  took  the  agency  for  General  Ve- 
hicle trucks  early  in  1910.  When  snow  was  on  the 
ground  or  conditions  were  otherwise  unfavorable  two 
batteries  were  used  in  some  of  these  vehicles  in  the 
winter.  The  batteries  were  handled  in  individual  trays 
and  exchanges  made  in  less  than  ten  minutes. 

This  led  to  the  evolution  of  the  battery  exchange  plan, 
which  was  first  announced  to  Hartford  firms  in  a  letter 
dated  Nov.  1,  1911.  The  first  car  purchased  for  opera- 
tion under  this  system  was  delivered  to  the  Eagle  Dye 
Works  Company  and  went  to  work  on  June  5,  1912. 
All  cars  previously  sold  were  changed  over  for  opera- 
tion under  the  exchange  service  as  rapidly  as  possible. 

Under  the  battery  service  system  as  developed  by  the 
Hartford  Electric  Light  Company  the  customer  pur- 
chases from  the  company  a  truck  without  battery  while 
the  company  buys  the  batteries,  charges  them  and  in- 
stalls them  in  the  customer's  truck.  For  service  the 
customer  pays  a  flat  sum  and  for  operation  he  pays  on 
the  mile  basis,  different  rates  being  charged  for  trucks 
of  different  size. 

According  to  the  contract  with  the  customer,  the  elec- 
tric light  company  agrees  to  furnish  him  with  a  fresh 


about    t\v<>  to  t\\<.  and   one  half  minutes.     The  time  lost 
therefore    is    less    than    the   time    required  to   fill   up   the 

ga  oline  tank  of  a  gasoline  truck. 

The  operation  of  changing  batteries  is  very  simple 
and  is  essentially  as  follows:  The  incoming  truck  is 
run  up  on  a  couple  of  slightly  elevated  tracks  and  comes 
to  rest  with  the  battery  directly  over  a  hydraulic  lift. 
An  attendant  who  is  waiting  slips  a  Cowan  truck  under 
the  battery,  the  lift  raises  it  to  the  battery,  the  hooks 
and  connection  of  which  are  quickly  unfastened,  and 
the  battery  is  lowered  and  taken  to  one  side.  The 
battery  which  is  to  take  its  place  is  all  ready  near  by 
and  is  quickly  wheeled  into  position,  raised  by  the  lift 
and  the  hooks,  and  the  connection  fastened.  The  bat- 
tery box  is  then  locked  up  and  the  truck  backs  out. 

To  perform  this  changing  operation  three  men  arc 
employed,  two  for  battery  change  and  one  shift  man 
who  reads  the  odometer. 

The  changing  peak  occurs  as  a  rule  between  6.45  and 
8.30  a.  m.  From  then  until  noon  there  is  a  let-up,  de- 
pending on  the  weather  and  day.  The  cars  commence 
to  come  faster  around  11  o'clock,  and  from  12.30  to  3 
there  is  a  continual  rush.  Friday  and  Saturday  are  the 
two  busiest  days,  and  particularly  Saturday,  when  the 
stores  keep  open  until  9  o'clock.  There  is  a  heavy  de- 
mand all  day  Monday,  which  next  to  Saturday  is  the 
busiest  day  of  the  week  on  exchange.  On  battery 
watering  Monday  is  the  heaviest  day  of  all. 

Batteries  are  charged  during  off-peak  hours.  When 
the  peak  comes  on,  or  should  an  accident  occur,  the 
batteries  are  pulled  off  the  lines. 

But  1.4  Batteries  Needed  per  Car 

For  the  battery  exchange  system  it  has  been  found 
that  1.4  batteries  are  needed  per  car.     There  is  there- 


FIGS.    1    TO    3 — A   FEW   OF   THE    TRUCKS    ON    EXCHANGE    SERVICE    OUTSIDE    THE     STATION     PRELIMINARY     TO     RECEIVING    A    FRESH 
BATTERY — THE    MIDDLE    TRUCK    IS   RATED   AT    3%    TONS   BUT   IS    HERE    SEEN    WITH   A   5-TON    LOAD   OF   COAL 


battery  on  demand.  The  truck  is  brought  up  to  the 
station  when  fresh  batteries  are  needed,  and  the  odome- 
ter on  the  truck  is  read,  giving  the  company  the  number 
of  miles  of  travel  for  billing.  Two  attendants  are  ready 
-with  a  fresh  batterj-,  which  is  put  in  place  of  the  one 
returned.  The  whole  operation  from  the  time  the  truck 
comes  in  the  station  until  it  leaves  consumes  normally 


fore  0.4  of  the  total  number  of  batteries  always  in  a 
position  to  be  in  charge,  the  remainder  of  course  being 
in  service.  For  the  charging  of  these  exchange  bat- 
teries forty-three  charging  panels  are  used.  These  are 
housed  in  the  battery  exchange  building  which  used  to 
be  the  company's  battery  substation,  and  even  now  is 
used  as  a  substation  to  some  extent.    Here  the  company 
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also  distills  its  own  water  for  the  batteries,  using  one 
small  electric  and  one  small  steam  still.  The  water  is 
distilled  into  5-gal.  (18.95-1.)  carboys,  of  which  forty-six 
are  in  use.  On  the  average  about  100  gal.  (379  1.)  of 
distilled  water  is  used  daily.     Altogether  this  service, 


apart  from  the  exchange  system  for  trucks.  In  fact,  it 
helps  to  carry  the  labor  necessary  for  the  exchange 
service,  which  must  be  a  twenty-four-hour  service. 

Since  the  exchange  system  was  put   into  effect  the 
number   of  trucks   using    it   has   increased   materially,. 


with  the  small  lighting  battery  business,  requires  the      thereby   lowering  the  cost  of  service  per  truck.     For 


FIG.   4 — IT  TAKES  ABOUT   TWO   MINUTES  TO  CHANGE   BATTERIES.      WHILE    ONE    MAN    IS    PULLING    OUT    THE    BATTERY    THE    OTHER. 
MAN    READS   THE   ODOMETER   ON    ONE   OF   THE    FORWARD   WHEELS.      THE   FRESH    BATTERY   IS    SEEN    IN    THE   BACKGROUND 


employment  of  about  twenty-one  men.  Three  shifts  are 
used. 

In  addition  to  this  building  the  company's  service  to 
truck  owners  includes  a  garage  owned  by  the  Commer- 
cial Electric  Garage  Company.  This  is  a  garage  com- 
pany through  which  the  company  bills  customers  for 
garaging  and  making  repairs  according  to  a  contract 
which  will  be  described  later.  The  repairs  are  made  by 
employees  of  the  electric  light  company  in  their  spare 
time  at  night.  This  garage  is  for  night  service  and 
requires  three  men  at  work  from  11  p.  m.  to  7  a.  m. 

The  garage  company  owns  the  building,  but  all  of  the 
electric  equipment  is  owned  and  operated  by  the  electric 
light  company.  The  building  equipment  includes  charg- 
ing equipment  for  thirty-eight  cars  at  one  time,  and 
also  a  250-kw.  rotary  and  a  200-kw.  motor-generator 
set.  The  batteries  receive  a  fresh  charge  while  standing 
idle  at  night. 

As  supplementary  to  the  battery  exchange  system 
the  company  charges  regularly  between  600  and  700 
lighting  and  ignition  sets.  A  charge  of  50  cents  per 
week  per  battery  is  made.  This  business  is  not  solicited 
but  the  company  takes  what  comes  in.  Ordinarily  these 
batteries  stay  out  from  two  to  three  weeks,  when  the 
owners  bring  them  in  and  receive  charged  batteries  in 
exchange.  The  input  to  these  batteries  averages  about 
0.75  kw.-hr.  The  value  of  this  service  is  that  it  adds 
additional  revenue  without  a  large  portion  of  the  addi- 
tional expense  that  would  be  incurred  were  it  operated 


this  reason  a  substantial  reduction  in  the  price  of  service 
went  into  effect  on  July  1,  1915,  and  the  rates  then 
made  are  still  in  effect. 

Rates  are  divided  into  two  classes,  Scale  I  and  Scale 
II.  Under  the  former  the  battery  is  not  charged  in  the 
truck  and  the  truck  is  stored  in  a  place  convenient  to 
the  owner  with  no  provision  for  charging.  Under  Scale' 
II  the  battery  is  charged  in  the  truck  at  night  by  the: 
company  and  the  truck  garaged  by  the  Commercial 
Electric  Garage  Company. 

The  rates  under  the  two  scales  are  shown  in  an  ac- 
companying table,  with  old  rates  in  parentheses.  The- 
only  difference  between  the  two  scales  is  in  the  fixed, 
charges,  which  it  will  be  noticed  are  lower  for  Scale  II. 
than  Scale  I,  the  mileage  rates  being  the  same  for  both.. 
The  rates  for  cars  using  garage  service  are  lower  than 
for  those  with  their  own  garage,  on  the  principle  that  a 
smaller  number  of  extra  batteries  are  required  to  oper- 
ate the  service  when  the  batteries  are  charged  at  night 
and  do  not  stand  idle  until  morning. 

The  garage  company  furnishes  space  for  trucks  under- 
the  following  scale  of  charges  based  on  yearly  contracts: 
750-lb.  (0.34-metric  ton)  to  1-ton  (0.9-metric  ton)  sizes, 
$100  a  year;  2-ton  (1.80-metric  ton)  size,  $120  a  year; 
3V2-ton  (3.15-metric  ton)  size,  $125  a  year,  and  5-ton 
(4.5-metric  ton)  size,  $150  a  year.  These  charges  for 
space  include  ordinary  oiling  and  greasing  of  trucks. 
Cars  are  washed  on  orders  from  owners  at  50  cents  for 
each  washing.     Repairs  are  made  only  on  orders  from* 
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ownei  .  when  the  charge  is  60  cents  an  hour  for  labor 
with  material  and  part  extra.  Ordinarily  repair  and 
repli  on  the  trucki  can  readily  be  made  at  night 

:  in  I  he  most  except  lonaJ  i  I  •■  • 

bj  the  i rucks  for  making  repa 
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Efforts  are  being  made  bj  the  lighting  company  to 
Bign  up  exchange  customers  under  a  mechanical  main 
tenance  contract.  The  aim  » » t"  tins  contracl  as  stated 
therein  is  "to  keep  tin-  truck  In  the  beal  of  running 
condition  at  all  times  and  at  the  lowesl  cost  to  the  truck 
owner  bj  increasing  the  driver's  interest  in  the  proper 
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FIG.    5 — ENERGY    CONSUMPTION    PER    RATED    TON-MILE 

operating  and  care  of  his  truck."  It  is  this  last  part 
relating  to  the  drivers  that  is  of  especial  interest.  The 
company  uses  it  as  part  of  its  refund  scheme.  Should 
the  amount  paid  by  the  customer  at  the  end  of  each  year 
be  in  excess  of  the  repairs  actually  made  the  excess  is 
divided  as  follows :  60  per  cent  returned  to  the  cus- 
tomer; 20  per  cent  kept  by  the  light  company,  and, 
provided  the  owner  approves,  20  per  cent  to  the  driver 
of  truck  as  a  bonus.  It  is  recommended  that  the  truck 
owner  shall  pay  the  driver  a  further  bonus  for  keeping 
down  repair  costs. 

However,  should  the  amount  of  repairs  exceed  the 
customer's  contract  price  he  agrees  to  stand  for  50  per 
cent  of  the  excess.  The  schedule  on  which  this  plan 
operates  is:   750-lb.    (0.34-metrie  ton)    truck,  $100  per 


i  in    contract  I    foi  one  year  and  covers  all  bills  ren- 
dered bj    thi        •    ■■■  company  for  material  and  labor 
in   the  mechanical  and  electrical   upkeep  of  the 

truck    for   Certain    items   as   described   and    with    certain 

exceptions.  The  contracl  include-  the  regular  care  of 
controller,  .Morse  chain  and  motor  and  one  overhauling. 
Where  the  truck  owner  does  not  carry  accident  insur- 
ance payable  to  the  lighl  companj   the  latter  does  not 

BC   to   be   liable    under   the  contract    for   repairs   made 

necessary  i».\  the  wrecking  of  the  car  through  unusual 

and  serious  accident.  The  light  company  i-  authorized 
to  issue  all  orders  to  the  garage  Company  to  make  such 
repairs  a.s  the  monthly  inspection  of  the  lighl  company 
indicates  to  lie  necessary  and  to  order  such  other  re- 
pairs as  may  be  found  to  be  necessary  from  time  to 
time. 

Renewals  of  and    repairs  to  the   following   items  are 
included  in  the  contract: 

Provisions  of  Contract 

1.  The  steel  frame  with  the  attached  parts,  such  as 
spring  hangers,  battery  cradle  hangers,  etc. 

2.  Countershaft  case,  Morse  chains,  housing  with 
parts  used  for  attaching  same. 

3.  Springs,  spring  links,  and  bolts  with  bushings 
where  used. 

4.  Axles,  steering  head  forks,  and  spring  seats  with 
bushings. 

5.  Steering  mechanism,  complete  from  steering  wheel 
to  steering  head,  including  steering  pins,  sector  pinion 
and  all  other  parts. 

6.  Driving  mechanism — motor  pinion,  Morse  chain, 
differential  gear,  differential,  countershafts,  sprockets, 
side  chains,  rear  sprockets,  roller  bearings  or  other  sim- 
ilar  parts   for  above. 

7.  Brake  mechanism — foot  lever  with  ratchet,  brake 
radius,  equalizing  bar,  brake  shoes,  brake  linings  and 
brake   springs. 

8.  Wiring — the  main  wiring  from  battery  leads 
through  controller  to  motor,  including  controller  resist- 
ance and  motor  with  all  their  parts;  auxiliary  wiring; 
wiring  for  lamps,  including  switches  and  fuses,  head- 
light and  tail-light  and  one  inside  light;  glass  and  other 
parts  for  the  lamps;  the  electric  bulbs  and  sockets;  bell 
where  used  with  wiring  and  foot  push. 


FIG.    6 — THE    COMMERCIAL   ELECTRIC    GARAGE    HAS    CHARGING    EQUIPMENT    SUFFICIENT    FOR    THIRTY-EIGHT    TRUCKS 


year;  1000-lb.  (0.45-metric  ton)  truck,  $125  per  year; 
1-ton  (0.9-metric  ton)  truck,  $150  per  year;  2-ton  (1.80- 
metric  ton)  truck,  $175  per  year;  31 2-ton  (3.15-metric 
ton)  truck,  $225  per  year,  and  5-ton  (4.5-metric  ton) 
truck,  $250  per  year.  These  charges  are  payable  in 
twelve  equal  monthly  payments. 


9.  Lubricating  devices  on  all  parts  of  the  car,  such 
as  grease  cups,  spring  link  handles,  etc. 

10.  Wheels — wheel  bearings;  the  woodwork  of  wheels 
with  the  exception  noted  under  No.  5. 

It  is  agreed  that  the  contract  does  not  cover  the  fol- 
lowing exceptions: 

1.  Items  already  covered  under  the  service  system. 
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2.  Ordinary  greasing  and  oiling. 

3.  Washing,    painting   of  car   or   repairs   to   body   of 
truck,  including  cradle  doors. 

4.  Tires  and  skid  chains. 

5.  Metal    rims    for    tires    or    damage    to    wood    felly 
caused  by  changing  make  of  tires. 

The  customer  agrees  to  keep  his  truck  properly  oiled 
and  greased  if  it  is  kept  in  a  place  other  than  the  garage 
of  the  Commercial  Electric  Garage  Company. 

It  has  been  very  difficult  to  interest  customers  in  this 
plan  because  the  customers  as  a  rule  figure  that  the  cost 
involved  is  too  high  and  that  they  can  do  better  on 
maintenance  themselves.  Out  of  eighty-eight  trucks 
sold  on  the  exchange  plan  only  fifteen  are  on  the  main- 
tenance contract.  The 
plan,  however,  has 
been  in  effect  too 
short  a  time  to  pro- 
cure any  figures.  The 
contract  has  the  valu- 
able feature  of  head- 
ing off  unfair  criti- 
cism on  the  part  of 
the  customer  in  the 
matter  of  repairs. 

From  the  custom- 
er's point  of  view  the 
larger-size  trucks  are 
best,  the  operation  be- 
ing more  economical. 
The  demand  for 
trucks  of  less  than  1- 
ton  (0.9-metric  ton) 
capacity  has  fallen  off 
to  a  point  where  the 
company  has  stopped 
selling  these  smaller 
sizes.  The  new  rates 
have  increased  and 
stimulated  the  sale  of 
the  large  sizes. 

For  every  truck  sold 
a  dividend  is  paid  on 
each  truck  purchased 
in  the  previous  year 
up  to  twenty  —five 
trucks  as  follows : 
750-lb.  (0.34-metric 
ton)  size,  $4  per  truck  sold,  with  a  $2  increase  for  each 
size  up  to  5  tons  (4.5  metric  tons),  on  which  the  divi- 
dend per  car  sold  is  $14. 

Customer's  Point  of  View 

From  the  point  of  view  of  the  customer  the  service 
is  very  satisfactory  and  economical  in  operation  and 
maintenance.  D.  C.  Perkins,  proprietor  of  the  business 
known  as  Downing  &  Perkins,  draymen,  who  has  been 
using  the  service  since  1912  and  has  increased  his  num- 
ber of  trucks  to  seven,  when  interviewed  by  a  represen- 
tative of  the  Electrical  World  was  very  enthusiastic. 
Mr.  Perkins  said: 

"Here  is  what  sold  me  the  first  truck.  Mr.  Thayer 
[the  superintendent  of  the  exchange  system]  talked  elec- 
tric cars  to  me,  but  I  couldn't  see  the  dollars  in  them. 
I  said  to  him,  'Suppose  I  went  out  on  a  hurry-up  job 
and  the  battery  gave  out.  The  car  then  isn't  worth  a 
cent.     If  you  had  along  a  pail  of  electricity  that  you 


fig.  7- 


could  dump  in  the  battery  when  it  ran  out,  then  it 
would  be  fine!'  Then  came  the  battery  exchange  sys- 
tem, and  of  course  all  objections  were  removed. 

"About  one  month  in  the  year  my  competitors  lay  up 
their  gas  cars  and  hire  my  electric  cars  for  this  service 
for  about  $150  apiece.  The  electric  car  should  be  taken 
down  about  once  per  year.  It  takes  but  a  day  or  two. 
The  parts  are  here.  We  don't  have  to  send  for  them. 
"I  used  to  keep  three  horses  for  every  two  wagons. 
Now  the  horses  only  do  short  runs.  No  spare  horses 
are  needed  with  electric  cars. 

"I  have  a  1-ton  (0.9-metric  ton)  truck  that  averaged 
37  1/5  miles    (60.35  km.)   per  day  for  two  years  and 

seven  months,  at  a 
cost  of  $5.97  per  day, 
including  driver's  pay, 
depreciation,  interest 
and  all  other  expenses. 
This  car  earned  40 
per  cent  on  the  invest- 
ment above  all  ex- 
penses, besides  dis- 
pensing with  a  pair  of 
horses.  With  the  car 
I  did  all  of  the  long 
runs  that  with  a  pair 
of  horses  were  for- 
merly done  at  a  loss. 

"I  had  a  hard  time 
getting  the  drivers  to 
take  hold  of  the  elec- 
tric trucks.  They  felt 
that  it  was  a  scheme 
for  helping  the  boss. 
Now  they  like  to  drive 
the  cars,  principally 
because  they  don't 
have  to  take  care  of 
horses  after  they  get 
through  work  and  on 
all  holidays. 

"I  keep  a  debit  and 
credit  with  each  car. 
It  is  up  to  the  men  to 
make  a  profit  with  it. 
This  profit  is  divided 
with  the  men.  If  my 
men  can't  make  a  profit,  I  don't  want  them.  Accidents 
take  off  profits,  and  I  have  not  had  an  accident  on  an 
electric  car  in  two  and  one-half  years.  The  men  are 
now  eagerly  watching  for  orders  which  they  can  fill 
on  each  trip." 

Mr.  Perkins  is  so  enthusiastic  that  when  one  of  his 
competitors  has  trouble  he  calls  on  him  and  talks  elec- 
tric haulage.  He  now  has  seven  trucks,  having  pur- 
chased his  first  truck  in  1912  and  his  second  truck  Feb. 
15,  1915. 

Operating  Results 

Since  the  battery  exchange  system  was  started,  in 
June,  1912,  and  up  to  the  end  of  January,  1917,  the  total 
mileage  was  2,009,807  miles  (3,234,476.87  km.).  The 
largest  mileage  in  any  single  month  was  56,402  miles 
(90,770.4  km.)  in  October  last.  The  average  miles  per 
car  per  month  since  the  plan  was  first  started  has  been 
678  ( 1091.14  km.) ,  with  the  largest  month  that  of  March, 
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The  average  miles  per  month  for  the  750-lb.  (0.34- 
metric  ton)  truck  during  the  first  fifty-six  months  was 

655  miles  |  1054.12  km.)  ;  for  the  1000-lb.  (0.45-metric 
ton)  size,  748  miles  (1195.75  km.)  ;  for  the  1-ton  (0.9- 
metric  ton)  size,  466  miles  (733.86  km.),  and  for  the 
2-ton  (1.8-metric  ton)  size  during  the  first  forty-three 
months  of  its  operation,  662%  miles  (908.5  km.).  The 
S^-ton  (3.15-metric  ton)  size  has  not  been  in  opera- 
tion long  enough  to  make  any  deductions. 

Energy  Consumption 

The  energy  consumption  through  January  last 
amounted  to  a  total  of  2,252,162  kw.-hr.  In  1916  the 
energy  used  for  this  service  was  733,326  kw.-hr.  The 
average  energy  consumption  has  been  1.12  kw-hr.  per 
car-mile.  In  the  winter  months  the  energy  per  car-mile 
is  large.  The  maximum  was  reached  in  February,  1916, 
with  an  average  consumption  per  car-mile  of  1.953 
kw.-hr.  In  the  summer  the  energy  consumption  is  some- 
what less. 

The  same  general  statements,  of  course,  hold  true  for 
the  energy  consumption  per  rated  ton-mile.  A  high 
consumption  of  2.35  kw.  per  rated  ton-mile  was  reached 

TABLE  II— EXCHANGE  LOAD  AND  CARS  STALLED 


Car  days 

Battery  exchanges 

Per  cent  of  cars  changing . 
Number  cars  6talled 


Cars  stalled  in   per  cent  of 
^car  days 
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tNo  data  obtained. 

in  February,  1916.  In  October  last,  however,  the  energy 
consumption  per  rated  ton-mile  was  1.107  kw.-hr.  Ordi- 
narily, however,  the  energy  consumption  per  rated  ton- 
mile  is  in  the  neighborhood  of  1.3  kw.-hr.  How  this 
consumption  varies  month  by  month  is  shown  graph- 
ically on  an  accompanying  curve.  The  figures  showing 
energy  consumption  up  to  January,  1913,  are  not  accu- 


rate  owing  to  the  fact  thai  up  to  thai  time  trucks  were 
being  changed  over  from  operating  with  lead  batteries 
to  nickel  Iron  batteric  and  the  records  of  power  at  thai 
t ime  are  doI  clear, 

\    the   ervice  haa  lucres  ad  the  plan  has  become  le 
expensive  per  car  to  the  light  company,    in  the  accom 
panying  table  are  shown  figures  representing  the  per 
centage  of  cars  changing  batteries  everj   day  and  the 

number    Of    cars    stalled     fot    the    months    of    June    ami 

December,  \u\^,  L918,  L914,  L915  and  1916.  The  num- 
ber Of  Stalled   cars    includes  every   cause   whatever   and 

does  not  necessarily  Imply  a  condition  of  exhausted 
batteries. 

The  energy   used   is   measured   by   wattmeters  and    in 

eludes  all  losses  incurred  in  transformation  and  stepping 
down. 

The  Edison  batteries  used  on  the  exchange  service 
are  subjected  to  very  hard  usage.  At  the  end  of  the 
first  four  and  a  half  years  the  number  of  cells  in  use 
was  6936  and  their  service  was  equivalent  to  226,812 
cell-months.  Only  225  cells  have  been  returned  to  the 
factory  for  repairs  in  that  period.  Of  these  fifty-one 
were  on  account  of  leaks  or  broken  seams  and  the  rest 
for  other  causes,  such  as  failure  to  charge  up  or  broken 
terminals. 
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FIG.     8 — OF    THE     1.4    BATTERIES     NEEDED     PER    TRUCK,     0.4     IS. 

ALWAYS  IN  A  POSITION  TO  BE  CHARGED  IN  THE  CHARGING 

PLANT,   A   CORNER  OF   WHICH   IS    HERE   SHOWN 

Since  the  exchange  service  was  first  started  in  Hart- 
ford it  has  been  under  the  personal  direction  of  Willis 
M.  Thayer,  who  presented  a  paper  on  the  experiences  of 
the  company  with  the  system  before  the  1915  Electric 
Vehicle  Association  convention,  which  was  held  at 
Cleveland,  Ohio. 

The  first  electric  truck  sold  by  the  Hartford  Electric 
Light  Company  is  still  in  use  by  its  original  purchaser, 
the  Boston  Branch  Grocery,  and  this  firm  is  now  oper- 
ating eleven  electrics  under  the  battery  service  system. 
The  trucks  are  used  in  twenty-five  lines  of  business, 
and  sixty-three  out  of  the  eighty-eight  have  been  pur- 
chased on  repeat  orders.  The  trucks  sold  have  proved 
more  advantageous  than  either  horses  or  gas  cars,  and 
this  advantage  is  principally  one  of  economy.  That  is, 
in  spite  of  the  high  first  cost  electric  vehicles  have 
proved  economical.  If  the  electric  truck  could  be  sold 
to  the  customer  at  a  price  corresponding  to  that  of  the 
gas  truck  and  its  excess  investment  cost  distributed  as 
an  operating  cost  electric  trucks  would  sell  more  rapidly. 
This  result  is  in  part  attained  through  battery  service. 
A  wider  distribution  of  charging  facilities  is  also  to  be 
desired. 
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Experience  with  Induction-Generator  Plant 

Description  of  the  Pacific  Power  &  Light  Company's  Drop  Plant  in 
the  Naches  Valley,  Which  Has  Been  in  Successful  Oper- 
ation for  Two  Years  Without  an  Attendant 

BY   J.    H.   SIEGFRIED 
Superintendent  of  Power,  Pacific  Power  &  Light  Compan; 


SEVERAL  interesting  features  are  connected  with 
the  construction  and  operation  of  the  Pacific  Power 
&  Light  Company's  induction-generator  plant,  in  the 
Naches  Valley,  15  miles  (24.1  km.)  northwest  of  North 
Yakima,  Wash.  The  Wapatox  ditch,  which  supplies  the 
plant  with  water,  was  built  for  irrigation  purposes,  but 
later  was  acquired  by  interests  which  enlarged  it  and  ex- 
tended it  for  power  purposes.  The  canal  is  9.4  miles 
(15.1  km.)  long  and  supplies  the  Naches  power  plant 
with  water  under  a  head  of  147  ft.  (44.8  m.).  Along  the 
canal  were  several  small  falls,  aggregating  52  ft.  (15.8 
m.),  where  power  was  wasted.  In  1913  the  canal  was 
enlarged  and  lined  with  concrete  its  full  length,  and  all 
falls  were  concentrated  at  one  point  near  the  middle  of 
the  canal,  where  a  new  plant  (the  Drop  plant)  was  in- 
stalled and  put  in  operation,  in  the  spring  of  1915.  The 
end  of  the  canal  at  the  upper  level  was  enlarged  to  form 
a  forebay,  and  trash  racks,  headgates,  spillway,  etc., 
were  installed,  as  shown  herewith. 

Because  the  plant  stood  in  the  middle  of  the  canal  it 
was  necessary  to  provide  some  means  for  carrying  the 
water  around  it  during  the  periods  of  light  load  or  when 
the  plant  was  shut  down  for  any  purpose.  This  was 
accomplished  by  providing  a  wasteway  between  the  up- 
per and  lower  levels  of  the  canal  and  arranging  a  spill- 
way at  the  forebay  of  such  a  length  that  the  entire 


but  the  one  finally  adopted  has  proved  very  successful. 
The  end  of  the  canal  below  the  plant  was  enlarged  to 
form  a  "stilling"  pool  20  ft.  (6.1  m.)  deep,  50  ft.  (15.2 
m.)  wide  and  102  ft.  (31.1  m.)  long.  The  sides  and 
bottom  were  made  of  reinforced  concrete,  as  was  the 
apron  at  the  end  of  the  wasteway  When  not  used 
through  the  waterwheel  the  water  rushes  down  the 
wasteway  into  the  stilling  pool,  where  it  rolls  and 
churns  until  its  kinetic  energy  is  lost,  after  which  it 
flows  quietly  out  of  the  pool  and  into  the  lower  section 
of  the  canal. 

The  forebay  is  triangular  in  form  and  is  connected 
with  the  canal  at  its  apex.  The  north  side  of  the  forebay 
is  formed  by  the  spillway  wall,  and  one-half  of  the  east 
side  is  occupied  by  an  ice  gate  35  ft.  (10.7  m.)  wide. 
From  the  end  of  the  ice  gate  and  parallel  to  the  spillway 
wall  extend  the  trash  racks,  consisting  of  eight  panels  of 
grates  8  ft.  (2.4  m.)  wide  and  10  ft.  6  in.  (3.19  m.) 
high.  Thirty-five  feet  behind  the  grates  are  the  head- 
gates.  Two  gates,  each  made  of  a  steel  frame  filled  with 
concrete  to  give  it  weight,  are  provided.  They  are  oper- 
ated by  a  chain  hoist,  and  the  bearing  surfaces  have 
rollers  and  a  flexible  metal  strip  which  serves  as  a 
seal  alongside  the  gates.  After  passing  through  the 
grates  and  gates  the  water  enters  a  cone-shaped  cham- 
ber which  connects  with  a  steel  pipe  that  leads  to  an  8-ft. 


FIGS.    1   AND   2 — INDUCTION-GENERATOR   PLANT   FROM   DISCHARGE  END  OF  WASTEWAY,  AND  PIPE-LINE  SERVING  WATERWEELS 


capacity  of  the  canal  could  be  spilled  with  a  12-in. 
(0.3-m.)  rise  of  water  in  the  forebay.  Since  the  lower 
and  upper  levels  of  the  canal  are  only  500  ft.  (152  m.) 
apart,  the  wasteway  had  to  be  given  a  steep  slope.  As 
a  result  the  problem  of  dissipating  the  kinetic  energy  of 
the  water  at  the  lower  canal  level  was  presented.  Sev- 
eral different  methods  of  solving  this  were  considered, 


(2.4-m.)  wooden  penstock.  The  penstock  rests  on  con- 
crete saddles,  the  spaces  between  being  provided  with  a 
concrete  gutter  to  catch  the  water  in  case  leakage  should 
occur.  At  the  lower  end  of  the  penstock  is  a  steel  thimble 
which  is  connected  with  a  butterfly  valve  placed  inside 
the  power-plant  building. 

The  power  house  consists  of  a  steel  framework  cov- 
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i  with  metal  lathing,  plastered  Inside  and  having  ■ 
>tu.  out  Ide.    The  building  is  29  ft.  63  80  ft. 

6  ii  1.8  ■'•  ell  lighted  end  la  equipped 

with  a  hatch  in  the  roof  through  which  the  machinery 
.an  be  handled  by  meana  of  :i  70  ton  (68.6  metric  ton) 

'  leg  derrick  permanently  erected  near  the  building. 
The  derrick  alao  aervea  the  outdoor  high-tension  tra 
foi  mera  and  lightninj  1  1 

Till     l\  11  MOB    ESQl  1  f M  1  N  1 

inside  the  building  are  a  waterwheel-driven  generator 
and  a  switchboard.  The  waterwheel  la  a  vertical  Pelton- 
Francis  unit  which  developa  1900  hp.  at  200  r.p.m.,  and 
the  generator  la  a  L400-kw.,  2800  volt,  three  phase  Gen 
era!  Electric  induction-type  unit.  The  weight  of  the 
revolving  element  is  supported  by  a  Kingsbury  thrust 

bearing  above  the  generator.  Between  the  top  of  the 
generator  and  the  hatch  in  the  root*  is  a  sheet-iron 
housing  in  which  was  placed  a  tan  for  forced  ventilation. 
This  fan  is  not  needed,  however,  and  has  been  discon- 
nected. The  waterwheel  is  not  equipped  with  a  gov- 
ernor, hut  la  controlled  by  means  of  a  large  hand-wheel 
geared  to  the  waterwheel  gates. 

The  generator  panel  is  equipped  with  a  voltmeter,  an 
ammeter  and  indicating  and  integrating  wattmeters. 
The  generator  oil  switch  is  of  the  General  Electric  K-12 
type  and  is  equipped  with  no-voltage  release  and  over- 
load trip.  A  tachometer  is  provided  for  indicating  the 
speed  of  the  unit  when  starting.  The  level  of  water  in 
the  forebay  is  indicated  by  a  voltmeter,  the  scale  of 
which  is  calibrated  in  inches. 

A  400-gal.  (1514-1.)  oil  storage  tank  is  installed  near 
the  roof  of  the  building,  and  the  oil  is  carried  through 
sight  feeders  to  the  Kingsbury  thrust  bearing  and  to 
the  guide  bearing.  Overflow  from  the  bearings  flows 
by  gravity  to  a  sump  tank,  inside  of  which  are  filters. 
The  oil  is  pumped  from  the  sump  to  the  storage  tank  by 
means  of  a  motor-driven  rotary  pump.  The  storage  tank 
is  provided  with  an  indicator  showing  the  amount  of 
oil  it  contains.  Connected  therewith  is  an  electric  alarm 
which  operates  when  the  quantity  of  oil  reaches  a  pre- 
determined amount. 

Three  500-kva.,  2300  38,000-volt  transformers  con- 
nected delta  on  the  low-tension  side  and  star  on  the  high- 
tension  side  are  provided  to  feed  the  66,000-volt  high- 
tension  system.  The  line  connecting  them  with  the  sys- 
tem is  2.9  miles  (4.6  km.)  long  and  consists  of  three  No. 
4  stranded  BB  steel  conductors  arranged  in  an  equi- 
lateral triangle  6  ft.  6  in.  (1.97  m.)  on  a  side.  This 
line  is  controlled  from  the  Naches  plant,  where  all  power 
generated  at  the  Drop  plant  is  passed  through  a  Gen- 
eral Electric  K-22  outdoor-type  electrically  operated 
switch  equipped  with  three  current  transformers  in 
its  leads.  These  actuate  the  ammeters  and  overload  re- 
lays on  the  switchboard  of  the  Naches  plant. 

As  is  well  known,  an  induction  motor  driven  above 
synchronous  speed  will  act  as  a  generator  when  con- 
nected to  a  system  fed  by  synchronous  generators  and 
will  deliver  power  to  the  system  in  proportion  to  the 
force  driving  it.  The  frequency  of  the  current  produced 
will  depend  on  the  frequency  of  the  synchronous  genera- 
tors connected  to  the  system.  Excitation  of  a  generator 
of  this  type  is  produced  by  the  wattless  magnetizing 
current  drawn  from  the  synchronous  generators  or  con- 
densers connected  with  the  system,  so  it  is  evident  that 
an  induction  generator  will  lose  its  load  should  the  watt- 
less magnetizing  current  be  interrupted. 


The  generator  at  the  Drop  plant  la  «.i  tins  type  ami 
pact  M-aih   tool  proof,     it  cannot  i.e  over  excited  or 

under  excited   by   an.\    action  of  an  attendant    and  cannot 

he  overloaded  because  the  waterwheel  capacity  is  less 
than  the  capacity  of  the  generator,    it  cannot  be  burned 

out   by  means  of  short  circuits  outside  the  generator,  for 
the   reason   that    a   short    circuit    will    interrupt    the   mag 
netizing  current   and  thUB  prevent   the  production  of  any 

cmf.    Furthermore  the  voltage  or  frequencj  of  the 

tern   will   not   change  as  long  as  synchronous   generators 

equipped  with  governors  are  operating  on  the  system. 

On  account  of  these  characteristics  this  plant  is 
operated  without  an  attendant.  The  canal  patrolman 
tops  at  the  plant  in  the  morning,  pumps  the  oil  into  the 
storage  tank,  takes  the  wattmeter  readings  and  reports 
them  to  the  load  dispatcher  at  Kennew  ick.  The  load 
dispatcher  then  instructs  him  to  open  the  waterwheel 
gates  until  the  load  desired  is  obtained,  after  which  the 
machine  is  allowed  to  run  without  attention  until  the 
patrolman  passes  the  plant  again.  At  night  the  patrol- 
man is  instructed  to  close  the  gates  and  reduce  the  load 
to  a  point  determined  by  the  load  dispatcher,  after  which 
the  generator  is  left  to  run  all  night  without  attention. 
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-PERMANENT    OUTDOOR   CRANE    FOR    HANDLING    STATION 
APPARATUS   THROUGH   ROOF    HATCH 


This  machine  has  been  operating  in  this  way  without 
trouble  for  almost  two  years  and  in  that  time  has  gen- 
erated 11,700,000  kw.-hr. 

To  put  this  unit  in  service  after  a  shut-down,  the 
waterwheel  gates  are  slowly  opened  until  the  machine 
has  reached  approximately  normal  speed.  In  order  to 
tell  when  synchronous  speed  is  reached  a  stroboscopic 
indicator  is  provided.  This  consists  of  an  arc  lamD  fed 
from  the  circuit  to  which  the  generator  is  to  be  con- 
nected and  a  series  of  black  and  white  stripes  on  the 
generator  shaft,  the  number  of  stripes  corresponding  to 
the  number  of  poles  of  the  generator.  The  arc  lamp 
is  placed  inside  the  frame  between  the  generator  and 
the  waterwheel.  When  the  lamp  is  energized  and  the 
light  shines  on  the  striped  shaft  the  stripes  appear  to 
move  slowly  ahead  or  back,  depending  on  whether  the 
generator  is  running  above  or  below  synchronous  speed. 
When  the  stripes  appear  stationary — that  is,  when  syn- 
chronous speed  is  attained — the  attendant  closes  the  gen- 
erator switch.  It  has  been  found  in  actual  practice, 
however,  that  less  disturbance  occurs  on  the  system  if 
the  switch  is  closed  when  the  generator  is  running 
slightly  below  synchronous  speed. 

The  transmission  system  with  which  this  plant  con- 
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nects  has  300  miles  (482.8  km.)  of  66-kv.  and  112  miles 
(180  km.)  of  25-kv.  lines.  The  load  is  relatively  light 
and  the  power  factor  of  the  system  is  leading  except 
during  the  heaviest  demand  for  power,  which  occurs  in 
the  irrigation  season.  The  handling  of  the  charging 
current  of  the  system  has  been  a  problem  on  account  of 
the  lack  of  generator  capacity  at  certain  periods  of  the 
year  when  ice  prevents  normal  operation  of  the  hy- 
draulic plants.  The  addition  of  the  Drop  plant  generator 
has  been  of  considerable  benefit,  however,  for  the  reason 
that  it  requires  825  kva.  for  its  magnetization.  This 
is  supplied  from  the  lines  of  the  high-tension  system  and 
relieves  the  synchronous  generators  to  this  extent.  In 
the  winter  when  ice  prevents  the  operation  of  this  unit 
by  water  the  generator  is  allowed  to  run  as  an  induc- 
tion motor  for  the  purpose  of  using  the  charging  cur- 
rent. 

If  at  any  time  the  synchronous  apparatus  should  be 
tripped  off  the  system  the  induction  generator  will  still 
maintain  voltage  on  the  system  and  carry  load.  The  fre- 
quency and  load  is  proportional  to  the  waterwheel  gate 
opening,  while  the  voltage  will  depend  on  the  length  of 
line  fed  by  the  generator  and  the  voltage  of  the  system 
at  the  instant  the  synchronous  apparatus  was  tripped 
off.  If  under  these  conditions  the  waterwheel  gate  set- 
ting is  changed,  the  load  voltage  and  charging  current 
will  change  with  the  frequency. 

Under  certain  conditions  this  generator  will  trip  off 
the  line  and  it  is  necessary  to  get  into  communication 
with  the  canal  patrolman  and  send  him  to  the  plant  to 
put  the  generator  in  service.  This  may  appear  to  be 
a  great  disadvantage,  but  the  patrolman's  beat  covers 
only  four  miles — one  mile  above  and  three  miles  below 
the  Drop  plant — and  telephones  are  installed  every  mile 
along  the  canal.  The  patrolman  reports  to  the  forebay 
tender  at  Naches  from  each  telephone  station  and  is 
therefore  fairly  close  in  touch  with  the  system  at  all 
times.  At  night  he  sleeps  in  a  house  near  the  forebay 
and  can  be  reached  by  telephone  at  any  time.  From  the 
time  the  generator  is  tripped  off  the  line  to  the  arrival 
of  the  patrolman  at  the  station  the  generator  speeds  up, 
but  as  the  machine  is  designed  to  withstand  100  per 
cent  overspeed  no  damage  can  result.  This  plant  has 
given  excellent  service  at  an  extremely  low  operating 
cost. 


PROFITABLE  UTILIZATION 

OF  WASTE  MATERIAL 

How  the  Public  Service  Company  of  Northern  Illinois 

Attacks  the   Problem   Presented 

by  the  Junk  Pile 

Probably  no  line  of  business  is  more  seriously  affected 
by  the  high  cost  of  raw  materials  than  the  electrical  in- 
dustry. Recognizing  this  condition  the  Public  Service 
Company  of  Northern  Illinois  has  endeavored  in  all  the 
branches  of  its  organization  to  utilize  waste  materials 
or  make  it  a  point  to  dispose  of  them  to  the  best  advan- 
tage. In  doing  so,  however,  care  is  taken  not  to  let  the 
expense  of  selling  or  utilizing  the  material  offset  the 
price  obtainable. 

According  to  George  R.  Jones,  purchasing  agent  of 
the  company,  the  largest  waste  is  by  way  of  the  junk 
pile.  Selling  this  in  job  lots  as  is  usually  done  brings  a 
small  price  based  on  the  least  expensive  materials  in 
the  pile.  Higher  prices  are  obtained  by  segregating  the 
scrap  into  the  following  divisions:     (1)  Cast  iron;   (2) 


wrought  iron;  (3)  malleable  iron;  (4)  forge  iron;  (5) 
steel  (tool  steel  should  not  be  deposited  in  scrap  piles)  ; 
(6)  cutting  stock — (a)  busheling  (0.25-in.  gage  or 
heavier),  (b)  busheling  (sheet  iron);  (7)  borings  and 
turnings  ( must  contain  no  brass  to  avoid  defective 
pigs);  (8)  usable  pipe;  ( i) )  usable  fittings,  and  (10) 
usable  flues. 

Copper  and  brass,  except  for  wire  and  cable,  are  kept 
under  lock  and  key  and  sorted  as  follows:  (1)  Red 
brass  and  bronze;  (2)  yellow  brass;  (3)  red  borings  and 
turnings,  and  (4)  yellow  borings  and  turnings.  When 
weatherproof  wire  and  cable  can  be  burned  without  los- 
ing an  appreciable  amount  of  copper  this  method  of 
reclamation  is  employed.  The  ashes  are  usually  saved 
as  they  contain  copper  flakes.  The  lead  sheathing  is 
stripped  off  large  scrap  cables  so  the  copper  can  be  sold 
separately,  the  lead  being  turned  over  to  the  gas  depart- 
ment for  calking  pipes.  Some  of  the  lead  is  used  for 
making  expansion  bolts.  Small  cable  cannot  be  disposed 
of  so  profitably,  however,  as  it  has  to  be  sold  unsep- 
arated.  The  price  obtained  is  approximately  equal  to 
the  junk  value  of  an  equal  amount  of  lead. 

Plan  Followed  with  Old  Machinery 

Before  selling  old  machinery  the  amount  of  copper 
contained  therein  is  computed  to  determine  whether  it 
will  be  advisable  to  separate  the  apparatus  into  its  con- 
stituent materials  or  sell  it  as  an  operating  unit.  Trans- 
formers are  never  junked  without  their  being  tested 
first  by  the  electric-service  company  and  then  by  the 
manufacturer  receiving  them  for  repairs,  to  make 
doubly  sure  that  they  cannot  be  repaired  and  are  not  in- 
operative owing  to  manufacturing  defects.  Many  thou- 
sands of  dollars  have  been  saved  by  this  policy. 

When  meters  are  junked  or  returned  to  the  manufac- 
turers for  credit,  all  parts  are  removed  that  are  in  good 
operating  condition  for  use  in  repairing  regular  stock 
meters.  Junk  regulators  and  arc  lamps  are  sold  with- 
out separating  the  copper,  iron  and  brass  in  them.  Since 
some  of  the  old  series  incandescent  lamps  have  alumi- 
num hoods  these  are  sold  separately  as  they  command 
relatively  high  prices. 

The  solder  on  junk  cable  and  the  dross  of  molten  lead 
are  saved  for  future  use.  This  dross,  as  well  as  babbitt 
dross,  is  readily  marketable.  All  sorts  of  copper  wire, 
even  magnet  wire,  are  saved  for  resale.  Enough  is  re- 
served, however,  to  avoid  the  use  of  new  copper  wire 
for  the  tie  wires. 

All  incandescent  lamps  that  are  turned  in  for  renew- 
als are  saved.  Those  units  which  have  been  returned  for 
reduction  in  candlepower  are  used  in  the  generating  sta- 
tions. The  remainder  are  sold  to  lamp-refilling  com- 
panies, or  the  constituents  sold  separately.  The  bases 
can  be  sold  for  the  brass  or  platinum  filament  supports 
they  contain.  The  glass  of  which  the  bulbs  are  com- 
posed is  high  grade  and  brings  a  good  price. 

As  the  price  of  mercury  has  traveled  a  sky-rocket 
course  since  the  war  began  every  bit  of  quicksilver 
is  jealously  guarded.  When  rectifier  tubes  become  use- 
less the  mercury  is  extracted  and  the  bulbs  returned  to 
the  manufacturers  for  the  credit  the  platinum  terminals 
and  glass  will  bring.  Rubber  is  another  valuable  part 
of  the  scrap  pile.  Since  different  forms  of  it  bring 
different  prices  it  is  separated  and  classified  as  follows: 
(1)  Tire  casings;  (2)  inner  tubes — lineman's  protector 
shields;  (3)  hose;  (4)  gloves;  (5)  boots;  (6)  coats  and 
slickers;   (7)  packing,  and  (8)  hard  rubber. 
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Who  Should  Pay  for  Appliance  Repairs  ? 

What   the  General   Central   Station    Experience  Has  Been — Why 

Some  Companies  Charge  and  Some  Do  Not,  and  What  It 

Costs — Data  from  Twelve  Cities  of  the  Middle  West 


ANEW  ami  interesting  problem  of  central  station 
policy   is  rapidly  developing  with  the  growing  use 
of  small  appliances  in  the  household.    For  the  last 
five  years  and  more  the  aggregate  number  of  these 
devices  in  use  has  been  increasing  by  tens  of  thousands 
annually     yes,  and  by  hundreds  of  thousands  to-day 

and  as  they  are  used  they  are  sulijeet  to  inevitable  wear 

and  tear.  Enters  the  problem  of  repairs.  From  a  small 
detail  of  commercial  policy  it  rapidly  is  becoming  a  most 

important   t'aetor  in  the  maintenance  of  an  appliance 

load.  In  twelve  eities  in  the  Middle  West,  ranging  in 
population  from  2000  to  2,000,000  and  totaling  over 
4,200,000  inhabitants,  investigation  shows  that  one  re- 
pair was  made  last  year  for  every  thirty-one  people  in 
these  communities.  In  nine  of  these  cities  the  central 
stations  made  all  of  these  repairs  without  charge  to  the 
customer — they  believe  that  all  such  service  should  be 
free.  In  the  other  three  cities  a  charge  is  made.  The 
question  arises  therefore,  which  is  the  proper  policy 
for  the  central  station  to  pursue? 

Why  Some  Companies  Favor  Free  Repairs 

S.  B.  Way,  vice-president  and  general  manager  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  says: 
"We  are  convinced  that  a  liberal  policy  respecting  heat- 
ing appliance  repairs  is  good  business.  Heating  appli- 
ances out  of  repair  are  of  no  value,  and  our  efforts  are 
directed  toward  keeping  them  in  continuous  use  and 
keeping  the  customers  satisfied  with  the  results.  About 
8000  free  electric  appliance  repairs  are  made  in  Mil- 
waukee annually,  and  the  cost  of  these  repairs  will  av- 
erage about  50  cents  each.  The  free  repairs  constitute 
about  90  per  cent  of  the  total  repairs  to  electric  heating 
appliances,  and  the  remaining  10  per  cent  are  charged 
to  customers  for  various  reasons." 

R.  E.  Flower,  manager  of  The  Electric  Shop,  which 
is  the  appliance  department  of  the  Union  Gas  &  Electric 
Company  of  Cincinnati,  agrees.  He  writes :  "We  have 
always  given  free  repairs,  and  we  feel  that  this  policy 
has  won  us  many  friends.  In  the  twelve  months  ended 
Dec.  31,  1916,  we  repaired  1170  appliances,  of  which 
about  60  per  cent  were  repaired  in  our  shop.  The  ex- 
pense of  making  the  repairs  was  $1,017.50,  which  makes 
the  average  cost  87  cents  per  repair."  He  feels  that  it 
is  worth  what  it  costs. 

The  Des  Moines  (Iowa)  Electric  Company,  serving  a 
city  of  86,000,  also  sees  the  problem  in  a  liberal  light. 
H.  W.  Garner,  the  commercial  manager,  says:  "The 
gratis  repair  department  is  expensive  to  maintain,  but 
we  believe  that  it  is  good  policy  and  have  no  idea  of 
discontinuing  free  service.  We  only  ask  the  customer  to 
bring  his  appliance  to  our  office  and  to  call  for  it.  Dur- 
ing 1916  we  repaired  3450  flatirons  and  463  miscel- 
laneous appliances.  The  cost  of  making  the  repairs  on 
the  3913  pieces  was  58  cents  each,  which  included  labor 
and  material." 

While  it  does  not  operate  on  an  entirely  free  repair 
basis,  the  Kansas  Electric  Utilities  Company  at  Em- 


poria, Kan.,  is  also  convinced  of  the  Fundamental  cor- 
rectness of  the  plan.     M.  Dunsworth,  the  local  man. 
at    Emporia,  says:     "In  our  opinion  it   not  only  keeps 

appliances  in  use  and  gives  US  the  benefil  of  additional 
energy  consumption,  bul  also  forms  a  friendship  be- 
tween  the  company  and  the  consumer.  When  we  show 
that  we  are  interested  in  such  matters  it  cannot  but 
have  a  good  effect  on  our  public. 

"We  repair  on  an  average  aliont  sixty  electric  irons 
and  small  heating  devices  per  month.  We  make  an  av- 
erage charge  of  LB  cents  for  labor,  ample  to  cover  re- 
pairs on  irons  and  small  heating  devices.  A  charge  of 
25  or  30  cents  is  sufficient  to  cover  the  labor  of  repair- 
ing vacuum  cleaners." 

The  Experience  in  Chicago 

And  in  even  smaller  cities,  of  which  Union  City,  Ind., 
with  population  of  3200,  is  a  fair  example,  the  same 
policies  have  been  found  profitable.  "We  have  made  it 
a  custom,"  says  Thomas  T.  Parker,  manager  of  the 
Union  City  Electric  Company,  "to  repair  at  actual  cost 
for  material  all  appliances,  whether  purchased  here  or 
elsewhere.  We  believe  this  plan  is  eminently  fair  to 
the  customer,  that  it  is  good-will  advertising,  and  that 
it  helps  very  materially  in  keeping  appliances  in  use." 
But  in  Chicago  the  central  station  officials  have  tried 
it  out  exhaustively  and  after  giving  free  appliance  re- 
pairs for  years  have  decided  to  revise  their  policy.  Their 
reasoning  is  interesting. 

The  Commonwealth  Edison  Company  during  1913  re- 
paired 28,144  heating  devices;  in  1914  the  number  in- 
creased to  48,880;  in  1915  it  was  59,351,  and  in  1916  it 
was  71,601.  To  show  what  the  majority  of  repair  jobs 
consist  of,  the  following  classification  of  jobs  done  in 
the  shops  in  1916  was  given  by  P.  J.  Smith,  who  is  in 
charge  of  the  customers'  service  department:  Cords, 
30,889;  irons,  14,907;  percolators,  1302;  toasters,  615; 
curlers,  803;  heating  pads,  272;  stoves,  88;  water 
heaters,  34;  grills,  56;  Christmas  tree  outfits,  27,  and 
miscellaneous  heating  devices,  406.  This  gives  a  total 
of  49,409  repairs  effected  in  the  company's  shops. 

Of  course  the  cost  of  making  these  free  repairs  in 
Chicago  has  grown  from  year  to  year.  In  1915  the  to- 
tal cost  was  $18,000;  in  1916  it  was  $27,835,  and  esti- 
mates show  that  the  company  receives  about  three 
time  the  amount  of  gross  revenue  per  year  from  re- 
paired appliances  that  it  costs  to  make  the  repairs. 
About  one-third  of  the  cases  that  are  cared  for  by  the 
trouble-men  who  handle  household  calls  were  these  free 
appliance  repairs,  about  one  out  of  every  four  cus- 
tomers being  affected.  The  Commonwealth  Edison 
policy,  however,  has  recently  been  changed,  and  from 
now  on  a  net  charge  of  50  cents  will  be  made  on  all 
cord  repairs,  which  will  be  accomplished  by  charging 
$1  per  cord,  allowing  a  credit  of  50  cents  for  an  old 
cord  returned  with  the  fittings  of  each  end.  In  other 
words,  the  volume  of  the  repair  work  has  passed  the 
point  where  it  is  considered  expedient    to    make  no 
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charge  for  it,  and  it  is  believed  that  the  service  should 
begin  to  pay  its  way. 

Other  Companies  That  Charge 

And  this  point  of  view  is  shared  by  many  other  com- 
panies. The  United  Electric  Light  &  Power  Company 
of  New  York  City  charges  all  repairs  at  cost  where  they 
are  not  covered  by  the  manufacturer's  guarantee.  The 
Syracuse  (N.  Y.)  Lighting  Company  charges  cost  on 
labor  and  material.  The  United  Electric  Light  Com- 
pany charges  cost  plus  a 


slight  amount  for  deliv- 
ery, though  it  does  not  sell 
appliances  itself.  Its  rea- 
soning is  well  expressed 
by  C.  R.  Phenicil,  vice- 
president  of  the  Wisconsin 
Public  Service  Company 
of  Green  Bay.  He  says: 
"We  do  not  feel  that  it  is 
proper  to  render  such 
service  free  of  charge,  but 
believe  instead  that  each 
class  of  service  furnished 
the  customer  should  bear 
its  own  proper  portion  of 
the  total  expense  of  con- 
ducting the  business.  Any 
other  practice  leads  most 

surely  to  discrimination.  Moreover,  we  have  found  that 
when  customers  maintain  their  own  heating  appliances 
they  are  more  careful  not  to  abuse  them." 

And  to  this  J.  E.  Worth,  commercial  manager  of  the 
Springfield  (Ohio)  Light,  Heat  &  Power  Company,  adds: 
"We  do  not  believe  in  a  free  repair  policy  because  we 
do  not  feel  that  it  is  necessary.  It  is  my  opinion  that 
the  business  of  a  public  utility  company  is  just  as  legiti- 
mate as  any  other  business,  and  the  sooner  companies 
rid  themselves  of  the  idea  that  it  is  necessary  to  con- 
tinue making  donations  to  the  customer  the  better  it 
will  be  for  the  business  generally."  But  Robert  Mont- 
gomery, commercial  manager  for  the  Louisville  (Ky.) 
Gas  &  Electric  Company,  goes  further  and  maintains 
that  this  whole  function  of  appliance  repairs  belongs 
rightfully  to  the  dealer  and  should  be  left  there. 

The  Allentown  Schedule 

From  a  review  of  a  very  sizable  pile  of  letters  from 
central  stations  that  have  expressed  themselves  as  to 
their  experience  and  opinion  in  the  matter,  however, 
the  trend  of  practice  seems  to  be  fairly  well  defined,  and 
it  is  a  middle  course.  It  is  recognized  that  it  is  prof- 
itable to  keep  appliances  in  use,  which  means  in  good 
repair;  but  on  the  other  hand  the  customer  is  always 
willing  to  pay  his  way  if  the  case  is  put  before  him 
clearly,  and  he  appreciates  and  approves  a  liberal  policy 
which  offers  "service"  free  but  still  expects  him  to  pay 
for  labor  and  material  that  entail  direct  expense  to  the 
company."  To  this  end  the  Lehigh  Valley  Light  & 
Power  Company  of  Allentown,  Pa.,  has  a  rather  in- 
definite schedule,  which  aims  to  eliminate  "red  tape" 
and  serve  the  customer  yet  reduce  somewhat  the  bur- 
den of  repair  expense.  Its  policy  is  as  follows:  (1) 
Minor  repairs  requiring  no  material,  no  charge;  (2) 
minor  repairs  requiring  material,  charge  for  material; 
(3)   extensive  repairs,  charge  time  and  material;    (4) 


Surely  it  is  to  the  interest  of  the  central  station 
that  the  appliance  be  in  good  repair  and  stay  in  use, 
but  it  is  dangerous  for  the  idea  to  prevail  that  the 
electric  company  is  responsible  for  everything  that 
happens  to  an  energy-using  device.  When  a  free 
service  of  this  kind  is  offered  to  the  consumer  with 
appliances  on  circuit  there  is  an  element  of  rate  dis- 
crimination against  his  neighbor  who,  using  none,  re- 
ceives no  benefit  and  pays  the  same  rate.  There 
seems  to  be  a  steadily  increasing  opinion,  therefore, 
that  the  time  has  come  for  every  manager  to  investi- 
gate this  cost  of  free  appliance  repairs  and  find  a 
way  to  apportion  it  equitably  in  charges  for  the  class 
of  repairs  that  well  may  pay  their  way,  leaving  only 
the  minor  "fix-it"  cases  that  really  should  be  handled 
without  charge,  in  the  spirit  of  good  service,  to  be 
charged  against  the  benefit  of  a  prompt  return  of  the 
appliances  to  active  service. 


defective  cords,  other  than  at  ends,  if  in  service  a  rea- 
sonable length  of  time,  charge  for  cord;  (5)  unsatis- 
factory toaster  or  flatiron,  ascertain  cause  and  remedy 
trouble,  usually  no  charge;  (6)  guarantees  at  time  of 
sale,  transmit  to  customer  any  guarantee  made  by  man- 
ufacturers. 

As  all  heating  appliances  are  put  out  on  liberal  trial 
periods,  the  customer  is  urged  to  be  thoroughly  satis- 
fied before  purchasing,  and  this  eliminates  any  special 
necessity  for  guarantee,  considering  the  general  policy. 

Of  course  such  a  policy 
will  constantly  develop 
those  "border-line"  cases 
where  the  decision  must 
be  made  in  the  spirit  of 
fairness  and  good  service, 
and  many  expedients  for 
fixing  this  border  line  are 
suggested.  The  Texas 
Public  Service  Company 
repairs  a  1 1  appliances 
gratis  that  have  been  sold 
from  its  own  offices,  but 
charges  on  devices  pur- 
chased elsewhere.  The  Ar- 
kansas Valley  Railway 
Company  of  Pueblo,  Col., 
gives  repairs  free  up  to 
one  hour's  time  with  a 
reasonable  amount  of  material.  The  Chattanooga 
(Tenn.)  Railway  &  Light  Company  makes  no  charge  for 
labor,  but  does  charge  for  such  parts  as  the  customer  can 
readily  see  entailed  some  expense,  and  in  1916  the  ma- 
terial still  given  away  amounted  to  $599.78.  The 
Metropolitan  Electric  Company  of  Reading,  Pa., 
charges  for  new  cords  or  major  parts,  but  not  for 
minor  repairs.  The  Virginia  Railway  &  Power  Com- 
pany of  Richmond  makes  without  charge  such  repairs 
as  can  be  cared  for  by  its  own  trouble-men,  but  refers 
more  serious  repairs  to  dealers.  The  Toledo  (Ohio) 
Railways  &  Light  Company  has  discontinued  all  free 
repair  service. 

Against  this  we  find  a  considerable  number  of  com- 
panies which  have  recently  adopted  a  service  of  free 
repairs  to  household  appliances  or  extended  its  appli- 
cation, among  them  being  the  Kansas  Gas  &  Electric 
Company  of  Wichita,  the  Union  Electric  Light  &  Power 
Company  of  St.  Louis,  Mo.,  and  others.  One  finds  the 
Edison  Electric  Illuminating  Company  of  Boston  en- 
tirely satisfied  that  this  is  a  service  worth  its  cost. 
And  there  may  be  found  many  combination  gas  and 
electric  companies  holding  to  the  policy  in  part  because 
such  maintenance  is  partly  standard  practice  in  the 
gas  field.  But  there  seems  to  be  a  growing  opinion  in 
the  industry  that  the  idea  of  free  repairs,  like  the  sale 
of  the  appliances  themselves  below  cost  or  without  a 
proper  profit,  is  not  good  business. 

Surely  it  is  to  the  interest  of  the  central  station  that 
the  appliance  be  in  good  repair  and  stay  in  use,  but  it 
is  dangerous  for  the  idea  to  prevail  that  the  electric  com- 
pany is  responsible  for  everything  that  happens  to  an 
energy-using  device.  When  a  free  service  of  this  kind 
is  offered  to  the  consumer  with  appliances  on  circuit 
there  is  an  element  of  rate  discrimination  against  his 
neighbor  who,  using  none,  receives  no  benefit  and  pays 
the  same  rate.     There  seems  to  be  a  steadily  increas- 
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opinion,  therefore,  thai  the  time  hai  come  i"i  • 
mar,                           ite  tins  coal  of  free  appliance  re 
paii    and  And  a  waj  to  apporl  Ion  ,t  equitably  in  chai 
for  the  da      "i   repaira  thai  well  maj   paj   their  way, 
l«u                the  minor  "ii\  If             thai  realh  should 
\n-  handled  without  charge,  in  the  ipi ril  ol  | i    en 

to  be  charged  againal  tin-  benefll  of  a  prompl   re 
turn  "i  the  appliancea  i<>  ac1  Ive  Ben  ice. 


GROUNDING   TRANSFORMER  CASES 

AS  A  PROTECTIVE  MEASURE 

Value  of  This  Method  in  Reducing  Damage  from  Light- 
ning Storms     Is  the  Lineman's  Hazard 
Thereby  Increased? 

BY  J.  C.  RUTHERFORD 

Grounding  the  cases  of  distributing  transformers  has 
been  mentioned  occasionally  in  a  vague  sorl  of  way  as 
■  means  of  protecting  the  apparatus  against  lightning. 

In  addition  there  has  been  some  discussion  as  to  whether 
a  grounded  case  will  or  will  not  increase  the  hazard  to 
linemen. 

Theoretically,  grounding  the  transformer  case  of  a 
pole-type  transformer  should  he  effective  as  a  means  of 
protection,  as  a  little  reasoning  will  easily  show.  It  is 
not  of  extreme  importance  that  the  potential  due  to  the 
lightning  discharge  between  winding  and  ground  be 
kept  down  to  a  comparatively  low  value.  On  the  other 
hand,  it  is  of  vital  importance  that  the  potential  differ- 
ence existing  between  the  primary  and  secondary  should 
not  exceed  a  value  much  in  excess  of  that  for  which  the 
transformer  is  designed — a  few  thousand  volts.  If  the 
lightning  arrester  be  connected  between  line  and  case, 
and,  further,  if  the  case  be  connected  to  ground,  the 
above  result  will  be  accomplished;  namely,  a  limitation 
is  placed  on  the  potential  difference  between  primary 
and  case  or  the  secondary,  which,  so  far  as  insulation  is 
concerned,  may  be  considered  as  the  equivalent  of  the 
case.  As  still  further  tending  to  assist  the  discharge 
of  potential  it  has  been  suggested  that  the  secondary  be 
connected  to  the  case  through  an  air  gap. 

Should  a  lightning  discharge  occur  with  the  above 
arrangement  the  potential  of  the  transformer  may  be 
several  thousand  or  even  several  hundred  thousand  volts 
above  earth  or  ground,  whereas  the  primary  and  sec- 
ondary are  at  a  difference  of  potential  of  only  a  few 
thousand  volts.  Connecting  a  transformer  case  to  earth 
makes  the  lightning  protection  independent  of  earth 
resistance  and  reduces  the  effect  of  the  impedance  of 
the  ground  wire  between  arrester  and  ground.  It  will 
be  observed  further  that  the  actual  benefit  that  one 
may  expect  to  derive  from  connecting  arrester  and  case 
together  will  vary  somewhat,  and  will  be  greatest  where 
high-resistance  earths  only  can  be  obtained  and  where 
the  ground  wires  are  long.  The  usual  length  of  ground 
wires  is  about  30  ft.  (9  m.),  sufficient  to  offer  quite 
a  high  impedance  to  a  high-frequency  discharge. 

The  question  of  life  hazards  is  one  that  cannot  be 
ignored  when  the  advisability  of  grounding  trans- 
former cases  is  under  deliberation.  Grounding  the  cases 
does  increase  the  life  hazard,  or  may  do  so,  and  it  is  this 
fact,  coupled  with  the  additional  cost  of  line  work  inci- 
dental to  grounding  and  the  absence  of  definite  proof 
that  doing  so  is  efficacious,  that  has  acted  as  a  strong 
deterrent.  Linemen  often  work  on  2300-volt  circuits 
alive,  trusting  to  the  insulating  properties  of  the  pole 


1,1  protecl  them  from  shock.  Where  ground  wires  run 
down  the  pole  most  companies  cover  them  with  wood 
molding  with  a  view  \<<  protecting  the  men  from  coming 
in  COntacI   With  a  grounded  Conductor.     The  presence  of, 

rounded  transformer  ca  \e,  which  cover   a  far  greater] 

amount    of   surface   than    the   small    ground    Wire,    inu   t, 

therefore,  con  I  Itute  a  greater  risk  than  does  the  ground 
wire.    The  obvious  way  to  overcome  this  difficult}  i    to 

install   some    t'onn    of   link-switch    between    the   trans 

former  case  and  the  ground  wire,  so  that  nun  working 
"ii  the  pole  may  open  this  switch  and  isolate  the  trans- 
former case,  should  they  desire  to  do  so.  As  an  addi- 
tional precaution  linemen  employed  on  systems  adopting 
the  grounded  transformer  case  should  he  especialh 
warned  of  the  increased  hazards  existing. 

While  theory  tends  to  show  that  grounding  trans- 
former cases  should  be  efficacious  in  protecting  the 
transformer  windings  the  results  in  practice  have  not 
substantiated  the  theory,  actual  operating  data  being 
negative  rather  than  conclusively  positive.  The  added 
expense,  complication  and  danger  to  linemen  resulting 
from  such  practice  also  tend  to  deter  the  grounding  of 
cases  even  where  the  results  are  beneficial  in  other  ways. 

Another  practice  is  being  followed  in  some  places  that 
has  afforded  satisfactory  protection,  and  that  is  the  ust 
of  external  reactance  coils.  Reactors  have  been  used  for 
many  years  on  large  outdoor  and  indoor  apparatus,  but 
not  to  the  same  extent  for  distributing  transformers. 
The  reactance  coils  have  been  placed  between  the  trans- 
former cut-out  and  line,  thereby  protecting  both  cut-out 
and  winding.  The  reactors  do  not  have  to  be  large  coih 
nor  do  they  have  to  have  large  spaces  between  turns 
About  twelve  to  fifteen  turns  of  No.  10  or  No.  8  rubber- 
covered  wire  seem  to  suffice.  In  one  instance  at  leasl 
the  use  of  reactors  has  reduced  lightning  troubles  7C 
per  cent,  it  is  claimed. 

The  installation  of  lightning  arresters  upon  the  same 
pole  as  the  transformer  is  recommended  by  the  N.  E.  L,j 
A.  "Handbook  of  Overhead  Line  Construction,"  and  is- 
obviously  the  correct  practice.  The  elimination  of  trans- 
former tops  and  terminal  blocks  has  been  proved  ad-j 
visable  by  D.  W.  Roper  of  the  Commonwealth  Edison 
Company.  The  use  of  reactors  should  prove  of  further 
efficacy.  From  an  economic  viewpoint,  their  value  will 
depend  upon  the  severity  of  the  lightning,  value  of  con- 
tinuity of  service,  cost  of  repairs,  etc.  The  needs  of 
distributing  transformers  in  the  way  of  protection  and 
the  ability  of  the  various  methods  of  protection  to  ac- 
complish their  function  are  now  well  known.  Any  one 
of  the  protective  measures  involves  the  expenditure  of 
money  and  time,  but  probably  the  simplest  is  the  re- 
actance coil. 


Improved  Wireless  Ammeter 

A  Marconi  patent,  No.  1,220,833,  in  the  name  of  H.  A. 
Ewen,  shows  an  extremely  sensitive  mounting  for  a 
hot-wire  instrument  that  suggests  bifilar  suspension. 

According  to  the  inventor,  an  arm  or  indicator  is  so 
mounted  that  the  only  movement  of  which  it  is  capable 
is  rotation  in  a  plane  around  its  axis  subject  to  the 
controlling  force  of  a  spring.  The  latter  is  connected 
to  one  end  of  a  stretched  current-carrying  filament  the 
other  end  of  which  is  connected  to  a  support  that  is 
substantially  parallel  to  the  axis  of  the  arm.  Thus 
with  a  small  contraction  or  expansion  of  the  filament 
considerable  rotation  of  the  arm  will  be  allowed. 
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Motion  Picture  Studio  Lighting  Layout 

Description  of  Gas-Filled  Lamp  Installation  Using  Two  Types  of  Lighting  Frames,  One 

Suspended  from  Overhead  Trolley  and  the  Other  Adapted  to 

Move  Around  on  Floor 


WHEN   "movie  stars"  come  as  high  as  $670,000 
per  annum  the  producing  company  can  ill  afford 
to  have  working  hours  influenced  by  the  vicissi- 
tudes of  weather,  even  in  southern  California,  where 
the  normal  year  contains  316  sunshiny  days.     Lighting 


FIG. 


1 — FLOOR  FRAME  DESIGNED  FOR  MOTION-PICTURE  LIGHTING 
SYSTEM 


installations  suitable  for  producing  moving  pictures  on 
a  large  scale  indoors  have  recently  been  installed  at 
most  of  the  larger  studios,  and  incidentally  the  problem 
of  an  economical  substitute  for  sunshine  with  a  high 
actinic  value  has  been  studied  very  carefully. 

The  Keystone  Film  Company  of  Los  Angeles  recently 
found  it  necessary  to  complete  a  large  order  irrespective 
of  weather  conditions,  and 
within  a  period  of  six  weeks 
there  was  built  at  its  plant  a 
concrete  building  100  by  150 
ft.  (30.48  m.  by  45.72  m.) 
in  plan  and  25  ft.  (7.62  m.) 
high,  designed  to  be  lighted 
by  a  system  the  rating  of 
which  will  be  2000  kw.  For 
immediate  needs,  and  because 
of  the  urgency  behind  the  con- 
struction, only  750  kw.  of  the 
total  lighting  equipment  was 
installed,  but  this  was  ar- 
ranged so  that  it  adequately 
supplied  one-quarter  of  the  en- 
tire floor  space,  and  the  re- 
maining area  can  be  equipped 
by  simply  adding  similar  cir- 
cuits as  an  independent  sys- 
tem   supplied    from    separate    banks  of  transformers. 

Theoretically  the  present  lighting  equipment  is  suffi- 
cient to  provide  for  only  three  simultaneous  scenes,  but 
practically  it  has  been  found  that  the  lamps  actually 


average  only  one  hour's  use  to  nineteen  hours  of  work 
on  the  part  of  those  engaged  in  producing  a  picture,  so 
that  the  diversity  factor  would  enable  the  equipment 
now  installed  to  take  care  of  a  large  area.  However,  the 
new  "indoor  studio"  is  laid  out  for  ten  simultaneous 
productions,  and  to  avoid  even  the  possibility  of  occa- 
sional slight  delays  in  waiting  for  lamps,  provision  is 
being  made  for  equipment  that  can  be  left  at  the  exclu- 
sive disposal  of  each  director  throughout  preparation 
and  rehearsal  periods.  The  one  to  nineteen  ratio,  how- 
ever, has  been  taken  into  account  in  selecting  trans- 
former room  equipment. 

Two  types  of  lighting  unit  standards  or  frames  are 
used.  One  type  are  mounted  on  rollers  and  moved  about 
on  the  floor,  while  the  other  type  are  suspended  from 
the  overhead  trolleys,  on  which  they  can  be  moved  along 
as  desired.  The  suspended  frames  are  counterbalanced 
so  they  can  be  readily  placed  at  any  desired  elevation. 
Structurally  the  two  types  of  frames  are  much  alike. 
They  are  made  up  of  lV^-in.  by  2y2-in.  (38.1  by  63.5 
mm.)  angle  irons  around  the  outside  with  IV2  by  1M> 
by  3/16-in.  (38.1  by  38.1  by  4.76  mm.)  cross-ties  and 
1  in.  by  3/16-in.  (25.4  by  4.76  mm.)  boxes.  The  frames 
are  bolted  with  %-in  (9.52  mm.)  bolts  and  gusset  plates 
are  used  at  corners.  Completely  equipped  suspended 
frames,  in  place,  cost  about  $130  each  and  the  floor 
frames  $140  each. 

Each  frame  carries  nine  1000-watt  gas-filled  lamps  in 
blue  glass,  which  are  operated  at  128  volts.  This  in- 
cludes a  10  per  cent  voltage  increase  provided  by  small 
step-up  transformers.  Each  of  these  nine-lamp  frames 
is  considered  a  unit,  and  standard  scene  sets  of  various 
sizes  call  for  a  tabulated  number  of  lighting  units. 
The  life  of  these  lamps  has  been  found  to  be  about  800 
hours,  or  the  cost  of  maintenance  per  lamp  per  year  is 


figured  at  approximately  $1.90. 

In  comparing  these  lighting  units  with  mercury-vapor 
tubes  used  for  the  same  purpose,  certain  peculiarities 
have   been   noted.     The   electricians   have   pointed   out 


K  LECTRICAL     W ORLD 


Vol..  69,  No.  17 


thai  seta  24  ft  b)  82  ft.  <7.:;i  m.  bj  9.76  tn.)   In  lize 
require  about  the  same  number  of  mercury  vapor  tube 
Riled  lamps,     in  smaller  seta  tin-  "ahorl  throw" 
on  the  mercurj  vapor  tube  li  en  advantage  and  i 
diffused  lighl  la  secured  with  comparatively  fewer  m 
On  larger  sets,   however,  the  gaa  filled  units  are  the 
more  effective  and  give  photographic  conditions  up  to 
three  or  four  times  the  range  of  the  othera.    The  gaa- 


FIG.    3 — AS    AN    ECONOMICAL    SUBSTITUTE    FOR    SUNSHINE    IN- 
CANDESCENT   LAMPS   WITH    REFLECTORS    HAVE   BEEN    USED 
VERY   SUCCESSFULLY   IN    SOUTHERN    CALIFORNIA   STUDIOS 

filled  lamps  have  a  further  advantage  in  permitting  the 
circuit  to  be  cut  in  at  full  efficiency  instantaneously. 

The  transformer  room  which  serves  the  new  Keystone 
installation  is  now  provided  with  50-kw.  transformers, 
and  there  is  space  for  additional  capacity  that  will  be 
required  when  the  system  is  enlarged.  From  the  trans- 
former room  4-in.  (10.16  cm.)  iron  condulets  carry  the 
leads  to  a  remote-control  switchboard  on  the  lower 
chord  of  the  roof  trusses.  This  board  is  designed  to 
serve  only  one-quarter  of  the  entire  floor  area  and  will 
be  supplemented  by  three  others  in  other  parts  of  the 
building  when  the  installation  is  completed  to  full 
capacity. 

The  lamps  in  use  in  the  new  indoor  studio  were  sup- 
plied by  the  Western  Electric  Company  and  the  Los 
Angeles  Gas  &  Electric  Company  furnishes  the  energy. 
Paul  Guerin  is  chief  electrician  for  the  Keystone  Film 
Company. 


SENSITIVE  SELENIUM  CELL 

Crystals  Produced  by  Sublimation  Allowed  to  Absorb 
Argon,  Helium  or  Neon 

A  selenium  cell  having  a  sensitiveness  a  thousand 
times  greater  than  the  ordinary  is  described  by  Fay  C. 
Brown  of  Berkeley,  Cal.,  in  patent  No.  1,219,432.  The 
chief  feature  is  in  the  production  of  the  crystals  by 
sublimation  and  then  allowing  the  crystals  to  absorb  the 
gas  argon,  helium  or  neon  at  a  temperature  below  that 
of  crystal  formation.  Both  large  crystals  and  those  of 
microscopic  size  were  investigated,  the  inventor  stating 
that  crystals  produced  by  his  method  after  being  ex- 
posed to  most  intense  light  twenty-four  hours  a  day  for 
thirty-five  days  in  succession  showed  absolutely  no  de- 
terioration. In  another  case  a  selenium  cell  subject  to 
ordinary  conditions  showed  the  same  sensibility  after  a 
period  of  a  year. 


CENTRAL  STATION 

EQUIPMENT  COSTS 

Datl  Baaed  on  Prices  Paid  by  a  Massachusetts  Com- 
pany for  Making  a  2500-Kw.  Extension 
to   Its   Plant 

Etecenl  Improvementa  on  the  syatem  ol  tin-  Pitchburi 

Mass.)  c;as  &  Electric  Light  Company  included  the 
installation  of  a  2500-kw.  high-pressure  Westinghouse 
turbine  with  LeBlanc  condenser  and  foundations,  cen- 
trifugal feed  pump,  piping,  superheaters,  two  500-hp. 

Bigelow-Hornaby  water-tube  boilers,  two  Taylor  stokers, 
feed-water  meter,  air  compressor,  pipe  covering,  coal 
handling  equipment,  economizers,  mechanical  draft  ap- 
paratus and  a  1000-hp.  feed  water  heater.  To  house 
the  additional  equipment  the  plant  was  extended  about 
36  ft.  (10.97  m.).  From  the  cost  sheets  of  the  com- 
pany the  following  items  are  printed  to  give  engineers 
a  general  idea  of  the  relative  unit  costs  of  equipment 
in  a  plant  of  this  size : 

One  2500-kw.  Westinghouse  double-flow  turbine  (not 
including  generator),  with  one  No.  14  LeBlanc  con- 
denser, complete  with  pumps 119,779.40 

Turbine    foundations    2,221.76 

One  300-gal.-per-minute  Westinghouse  centrifugal  boiler- 
feed  pump  1,846.00 

1  Connecting  turbine  and  condenser 472.86 

Galvanized-iron  air  duct  for  turbine 236.00 

One  type  C  duplex  piston  automatic  pump  and  receiver.  .  125.40 

Miscellaneous  items,  completed  December,  1914 973.43 

One  5-in.    (12.7  cm.)    and  two  6-in.    (15.2  cm.)   Edwards 

check    valves    318.68 

Installation    of    above 114.30 

New  superheater  for   240-hp.   Stirling  boiler 675.00 

Piping,  covering  and  brickwork  for  above 228.69 

Freight,  teaming,  insurance  and  miscellaneous 111.94 

Two  500-hp.  Bigelow-Hornsby  water-tube  boilers 9,000.00 

Masonry  in  connection  with  above 1,316.94 

Foundations      4,206.67 

Two  Foster  superheaters 2,900.00 

Two  feed-water  controllers 160.00 

Labor,  Fitchburg  company's  force 418.19 

Pipe  covering 167.95 

Miscellaneous    1,073.59 

Labor  and  material  installing  floor  grates 57.57 

(Note. — Total  additions  to  boilers,   $20,782.34) 
Two    Taylor    stokers,    grates,    fans,    engine    and    driving 

mechanism    9,785.00 

Foundations  for  above   (paid  contractor) 704.13 

Crushed  stone,  sand,  etc.,  for  foundation 165.00 

Steel  for  coal  hoppers 329.41 

Labor  for  coal  hoppers 157.20 

Shafting,   hangers,    chains,    etc 301.00 

One    5-in.    by    5-in.     (12.7-cm.    by    12.7-cm. )     vertical 

stoker  engine    248.00 

Labor,  Fitchburg  company's  force   592.49 

Other  items 711.87 

Four  sheet-steel  boxes  for  stokers  in  ash  pit 48.00 

Labor  and  material  installing  above  boxes 30.33 

(Note. — Total  additions  on  account  of  stoker  cost,  ?13,072.43) 
One   4-in.    (10.16-cm.)    type    M   Venturi    registering    and 

indicating  feed-water  meter 465.00 

Freight,  teaming  and  installation  of  above 46.02 

Piping  installation,  in  connection  with  station  increase.  .  16,028.66 

Coal-handling  apparatus    4,967.10 

One   1000-hp.   Whitlock  feed-water  heater 575.00 

Sturtevant  economizer  installation  for  additional  capacity 

of  plant    12,423.14 

One  5-hp.  motor  and  wiring  for  above 73.75 

One  3125-kva.  60-cycle.  three-phase,  2300-volt  generator.  9,879.60 

Other  labor  and  material 571.92 

Three  sheet-steel  guards  for  generator  flywheels    (old 

units)     60.00 

One    75-kw.    motor-generator    exciter    set,    115-hp.,    2200- 

volt  motor 1,758.00 

Two  2500-volt  aluminum  lightning  arresters 234.00 

Six  300-amp.,  250-volt  single-pole  switches 29.70 

It  should  be  said  that  the  total  cost  of  the  complete 
improvements  outlined  is  not  obtainable  by  adding 
items  segregated  herewith,  since  the  data  presented 
includes  merely  items  of  broad  interest. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


STANDARDIZING  TRANSFORMERS 

Operating  Company  in  Middle  West  Adopts  ioo-Kw., 
66oo-Volt  Transformers  for  All  Rural  Lines 

According  to  experiences  related  at  a  recent  con- 
vention of  the  Wisconsin  Electrical  Association,  the 
Wisconsin-Minnesota  Light  &  Power  Company  is  now 
operating  small-town  distribution  systems  at  6600 
volts,  but  would  change  to  13,200-volt  operation  for 
this  service  and  effect  a  further  copper  saving  if  suit- 
able low-priced  lightning  arresters  for  13,200-volt 
service  were  on  the  market.  The  same  company  has 
adopted  100-kw.  transformers  as  standard  for  all 
small-town  substations,  even  if  the  immediate  load 
seems  only  to  justify  a  50-kw.  unit.  This  plan  is 
followed  because  there  are  only  slight  differences  in 
the  prices  and  losses  of  100-kw.  and  50-kw.  units.  In 
addition  there  is  an  advantage  in  providing  initially 
for  a  generous  increase  in  load  and  in  having  uniform- 
size  units. 

Considerable  interest  was  also  manifested  at  this 
meeting  in  the  question,  "What  is  the  largest  single- 
phase  motor  that  can  be  placed  in  small  towns  at  the 
ends  of  long  lines  without  giving  trouble?"  The 
feed-mill  business  requires  a  30-hp.  or  40-hp.  motor, 
and  units  of  this  size  sometimes  give  trouble.  The 
practical  solution  advanced  was  to  install  plenty  of 
copper  and  a  pole-top  feeder  regulator.  In  instances 
where  this  has  been  done  the  trouble  produced  by 
40-hp.  motors  has  been  eliminated. 

It  was  the  universal  experience  of  the  engineers 
present  that  the  unaccounted-for  losses  (with  energy 
sold  from  the  producing  company's  switchboard)  are 
much  higher  in  transmission  service  than  is  consid- 
ered reasonable  in  local  distribution  work.  One  oper- 
ator on  a  33,000-volt  line  found  that  65  per  cent  of 
the  energy  delivered  to  the  step-up  transformers  at 
the  sending  end  was  dissipated  in  losses.  This  figure 
was  higher  than  the  average,  however,  it  being  the 
general  opinion  that  the  unaccounted-for  loss  is  about 
50  per  cent. 


KEEPING  PEACE  IN  THE  GANG 

The  Psychological  Effect  of  Letting  Workmen  Select 
Their  Own  Foreman 

After  experiencing  considerable  trouble  in  getting 
laborers  to  obey  orders  and  work  together  without 
friction,  the  superintendent  of  an  Eastern  central 
station  hit  upon  an  idea.  He  went  to  each  man  sepa- 
rately and  asked  whom  he  considered  the  best  man 
in  the  crowd.  Nine  out  of  the  twelve  men  in  one 
gang  assured  him  that  "Tony"  was  the  pick  of  the 
group.  "All  right,"  said  the  superintendent,  "Tony 
is  the  foreman  of  this  gang.  Tony  is  your  boss  from 
now  on."  Then  Tony  was  called  into  the  office  and 
informed  of  the  importance  of  his  new  post.     When 


it  was  explained  that  his  salary  would  be  increased 
a  dollar  a  week  in  consequence,  he  assumed  a  proper 
dignity  at  once.  Similar  arrangements  were  made 
for  each  gang. 

Now,  when  orders  are  to  be  given  to  a  gang,  the 
instructions  are  addressed  directly  to  the  foreman, 
who  relays  the  message  in  a  mixture  of  dialects  that 
"gets  to"  all  of  his  charges.  Since  the  adoption  of 
this  plan  the  work  has  increased  to  a  marked  degree 
and  there  has  not  been  a  single  fight — at  least  on 
the  job. 


HIGH-TENSION  WORK 

Use  of  Tag  with  Carbon  Copy  in  Carrying  Out  Ten 
Safety  Rules  of  Pittsburgh  Operating  Company 

Ten  safety  rules  governing  work  on  high-tension  lines 
have  been  put  into  effect  on  the  system  of  the  Pitts- 
burgh Railways  Company.  The  rules  require  the  use 
of  a  tag  like  the  one  shown  in  the  accompanying  illus- 
tration. The  tag,  which  is  placed  on  the  handles  of 
high-tension  oil  switches,  is  so  designed  that  a  dupli- 
cate record  is  made  of  each  tag  used,  a  slip  of  paper 
coated  with  carbon  on  the  back  covering  one  side  of 
each  tag.  When  the  operator  fills  out  the  blank  slip  the 
tag  proper  becomes  the  carbon  copy.  The  paper  slip 
is  torn  off  and  kept  by  the  person  signing  it  as  his  own 
record  for  reference  in  case  of  any  future  controversy. 
On  the  back  of  the  tag  are  the  following  instructions: 
"Attach  firmly  to  the  switch  handle  so  that  the  tag 
will  be  conspicuous  and  the  switch  cannot  be  closed 
without  noticing  the  tag.  Return  the  tag  to  the  local 
dispatcher  when  report  is  complete." 

In  brief,  the  safety  rules  contain  the  following  points : 
All  high-tension  circuits  are  to  be  considered  "hot" 
except   when   cleared    in   accordance   with   these    rules. 
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DO  NOT  CLOSE 

Name  of  Station         OtA^n^YutJl  jduJt~  ^&zs 

Name  of  Line  Jt<^n/-  .)*£*/£- A/:    -#/        _ 

Men  reported  ON  line  by       /6^»e^      y  t\Z&AM.  3/johq_ 
Signature  of  Operator  Ch^^^/(e^^Jz^         """' 
Men  reported  OFF  line  by     f&f&d  i\<f-— yW  3/tt>/  1917 

Signature  o.  Operator       t^^^T^^** 

The  uim  man  oho  reported  ON  mutt  report  OFF.    When  more  then  one  part*  reooru 
ON.  |  uparate  teg  le  to  be  ueed  tor  each  parrv. 
CAUTION:— Thle  line  mar  be  HOT  horn  another  station  even  though  CLEAR  at  thlt  station. 


HOLD-OFF  TAG  WITH  CARBON   COPY 

The  responsibility  for  self-protection  when  working  on 
high-tension  lines  rests  entirely  with  the  men  doing  the 
work  and  the  station  operators.  All  phases  must  be 
short-circuited  and  grounded  at  each  point  where  work 
is  being  done.  All  stations  on  the  line  to  be  worked  on 
must  be  informed  of  the  work,  and  told  when  it  is  com- 
pleted.    Each  man  working  on  a  line  must  report  when 
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he  pus  on  duty  ami  wln'ii  he  quits.  To  elear  a  line, 
both  tin-  Oil  BWitChea  ami  the  knife  switches  OB  that 
linfl  must  !n«  opened  and  tagged  in  the  prescribed  man- 
ner. \\  lien  the  man  signing  the  tag  reports  that  the 
WOrk  la  Completed  the  tagfl  are  taken  Off  the  switches, 
the  danger  si>.:n  is  removed  and  instructions  are  awaited 

from  t!n>  load  dispatcher,    in  emergency  cases  the  op- 

erator  can  proceed  on  his  own  responsibility.  All  tele 
phone  Orders  have  to  lie  repeated  by  the  person  receiv- 
ing tlu  mi.  Except  in  emergency,  twenty-four  hours' 
notice  must  be  given  the  load  dispatcher  before  any 
high-tension  line  can  be  taken  off.  The  rules  refer  to 
circuits  and  equipment  inside  as  well  as  outside  the 
station. 


changer  is  in  us>-,  might  con  titute  a  hazard  t<>  work- 
men.   Both  types  <>t"  out  tit    were  made  by  tli«-  operating 

force  of  the  Klectric  Company    "I    Mil     ouri. 


CHANGING  STREET  LAMPS 

Long-Handled    Device    for    Replacing    Incandescent 
Lamps  or  Removing  Bases  of  Eroken  Bulbs 

Each  trouble  wagon  operated  by  the  Electric  Com- 
pany ol'  Missouri  in  the  suburbs  of  St.  Louis  is 
equipped  with  a  partly  home-made  lamp-changing  out- 
fit. Some  of  the  outfits  are  made  in  three  pieces  and 
some  in  two  pieces.  The  three-piece  outfits  consist 
of  three  10-ft.  (3-m.)  poles,  each  of  which  is  equipped 
with  special  devices  at  the  ends.  The  upper  end  of 
pole  No.  1  carries  an  ordinary  gas-pipe  coupling  to 
which  is  attached  a  Matthews  lamp  changer.  The 
other  end  of  the  pole  is  equipped  with  a  similar  pipe 
coupling.  Pole  No.  2  is  fitted  with  a  piece  of  gas 
pipe  threaded  so  that  it  may  be  screwed  into  the 
coupling  at  the  lower  end  of  pole  No.  1  to  make  a 
20-ft.  (6-m.)  pole.  This  part  of  the  equipment  is 
used  in  removing  unbroken  lamps  and  in  inserting  new 
bulbs.  Pole  No.  3  of  this  outfit  is  fitted  with  an  arrow- 
shaped  head  held  in  place  by  a  ferrule.  It  is  used 
as  the  upper  section 

Lamp      m     Arrow  ~~-Xj^  Lamp 

Changer 


Arrow  ••• 
Shaped 
Head 


Changer 


of  the  20-ft.  (6-m.) 
pole  for  removing 
the  bases  of  broken 
bulbs. 

In  the  outfits  em- 
ploying only  two 
poles,  the  arrow- 
shaped  head  is 
placed  on  the  lower 
end  of  pole  No.  2. 
The  latter  outfit  can 
be  used  to  perform 
any  function  of  the 
three-pole  outfit  and 
it  consists  of  one 
less  piece.  Further- 
more, it  is  thought 
by  some  representa- 
tives of  this  com- 
pany to  be  more  con- 
venient to  use,  since 
in  replacing  broken 
lamps  it  is  only  necessary  to  turn  the  pole  end  for  end, 
while  with  the  three-pole  outfit  the  upper  section  must 
be  changed  between  operations.  The  two-pole  outfit  is 
open  to  the  possible  objections  that  the  cord  controlling 
the  clamping  action  of  the  lamp  changer  may  become 
tangled  when  the  pole  is  reversed,  and  that  the  point, 
being  always  on  the  lower  end  of  the  pole  when  the 
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Two  Pole  Unit 


DETAILS    OF   THE    THREE-POLE    AND 
THE  TWO-POLE  UNITS 


MECHANISM  FOR  OPENING 

SWITCHES  SIMULTANEOUSLY 

Bent    Rod    Hinged   at   Each   End,   Passing   Back   of 

Handles  to  Knife  Switches,  Is  Used  in 

Opening    the    Latter 

In  the  meter  laboratory  of  the  Cumberland  County 
Power  &  Light  Company  of  Portland,  Me.,  means  have 
been  provided  for  opening  all  of  the  meter-testing 
switches  simultaneously.  As  shown  in  the  accompany- 
ing illustration,  a  Vi-in.  (6.4-mm.)  rod  bent  in  the  shape 


PANEL  EQUIPPED   WITH   BENT   ROD   FOR  OPENING   SWITCHES 

of  a  crank  shaft  extends  across  the  testing  panel  back 
of  the  knife-switch  handles  and  is  supported  in  bearings 
at  each  end.  One  end  of  the  rod — that  nearest  the 
meter-testing  board — is  bent  to  form  a  handle  so  the  rod 
can  be  turned  by  the  test  man  without  his  leaving  the 
board.  When  the  rod  is  turned  the  offset  portions  strike 
the  switch  handles,  thereby  opening  the  switches.  This 
mechanism  is  a  decided  convenience  during  routine 
work. 


A  BRAKE  FOR  TRUCK 

CARRYING  TRANSFORMER 

Blocks    Are    Arranged    to    Grip    Rear    Wheels    of 

Vehicle  When  It  Is  Used  to  Move  Heavy 

Transformers  Down  Inclines 

To  facilitate  transporting  a  heavy  transformer 
down  an  incline  the  construction  department  of  the 
Rochester  (N.  Y.)  Railway  &  Light  Company  devel- 
oped the  truck  brake  shown  in  the  accompanying  illus- 
tration. As  will  be  seen,  two  heavy  blocks  are  sup- 
ported from  the  truck  frame,  one  in  front  and  the 
other  in  back  of  the  rear  wheels.  These  blocks  may 
be  made  to  grip  the  wheels  like  a  vice  by  turning  the 
hand  wheels  at  the  rear  of  the  truck.  The  hand 
wheels  are  attached  to  rods  which  pass  through  and 
join  the  front  and  rear  blocks,  nuts  being  threaded 
on  the  ends  of  the  rods  where  they  protrude  through 
the  front  block. 

With  this  brake  a  load  of  ten  tons  (9.07  metric 
tons)  may  be  safely  conducted  down  a  steep  incline, 
but  with  heavier  loads  the  following  additional  pre- 
cautions are  taken  to  avoid  losing  control  of  the  truck. 
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On  the  ground  in  front  of  the  rear  wheels  is  placed 
a  block  the  ends  of  which  are  shaped  to  the  rims  of 
the  wheels.  As  the  block  drags  on  the  ground  there 
is  a  tendency  for  the  rear  wheels  to  ride  over  it,  thus 
retarding  the  movement  of  the  truck.  Sometimes  it 
is  necessary  to  put  a  team  of  horses  in  back  of  the 
wagon  and  hitch  it  to  the  block  which  drags  on  the 


TRANSPORTING   A    11-TON     (9.98-M.    TON)    TRANSFORMER 
DOWN    HILL 

ground,  to  obtain  a  secure  holdback.  In  transporting 
loads  weighing  20  tons  to  25  tons  (18.14  metric  tons  to 
22.68  metric  tons)  it  is  necessary  to  employ  two  teams, 
and  if  loads  ranging  from  25  tons  to  50  tons  (22.68 
metric  tons  to  45.35  metric  tons)  are  hauled,  a  hoisting 
engine  is  usually  attached. 


HIGHER   BOILER   PRESSURES 

AND  TEMPERATURES 

Further  Advances  Depend  Upon  the  Production  of 
Commercial  Metal  with  Higher  Elastic- 
Limit  Retention 

The  trend  of  station  practice  toward  high  pressures 
and  temperatures  was  reviewed  by  Irving  E.  Moultrop, 
assistant  superintendent  of  construction,  Edison  Il- 
luminating Company  of  Boston,  at  the  power  plant  sym- 
posium held  in  Boston  recently.  Further  advances 
above  temperatures  of  from  600  deg.  to  700  deg.  Fahr. 
(315  deg.  C.  to  372  deg.  C),  it  was  said,  depend  ma- 
terially upon  the  production  of  commercial  metal  which 
will  have  a  higher  elastic-limit  retention  than  existing 
alloys.  From  the  point  of  view  of  theoretical  economy 
the  incentive  to  use  higher  pressures  is  very  great. 
Theoretically,  the  use  of  300  lb.  per  square  inch  (21  kg. 
per  sq.  cm.)  means  a  gain  of  4.9  per  cent  in  economy 
compared  with  200  lb.  per  sq.  in.  (14  kg.  per  sq.  cm.), 
keeping  the  temperature  at  600  deg.  Fahr.  (315  deg.  C.) 
and  the  vacuum  at  29  in.  (736  mm.).  The  use  of  400 
lb.  per  square  inch  (28  kg.  per  sq.  cm.)  under  these 
conditions  yields  a  theoretical  gain  of  9.7  per  cent;  500 
lb.  per  square  inch  (35  kg.  per  sq.  cm.),  11.5  per  cent; 
600  lb.  per  square  inch  (42  kg.  per  sq.  cm.),  13.4  per 
cent,  and  a  maximum  of  1574  lb.  per  square  inch  (111 
kg.  per  sq.  cm.),  22.6  per  cent.  At  the  present  time 
boiler  manufacturers  are  disinclined  to  undertake  the 
special  designs  required  by  the  use  of  steam  pressure 
above  300  lb.  to  350  lb.  per  square  inch  (21  kg.  to  25  kg. 
per  sq.  cm.). 


HOME-MADE  APPARATUS 

FOR  USE  IN  TESTING  OIL 

Quickly   Adjustable   Spark-Gap  and   Easily   Cleaned 

Oil    Receptacle    Made   This   Stand   a 

Useful  Adjunct 

Shown  herewith  is  an  oil-testing  stand  developed  by 
L.  G.  Scott,  head  of  the  underground  distribution  de- 
partment of  the  Cumberland  County  Power  &  Light 
Company,  Portland,  Me. 

The  apparatus  has  been  used  in  testing  with  pressures 
up  to  a  maximum  of  35,000  volts.  With  it  the  perform- 
ance of  the  oil  can  be  watched  with  ease  as  the  test  volt- 
age is  raised  or  lowered.  No  micrometer  is  required  in 
making  the  spark-gap  adjustment.  The  apparatus  can 
be  cleaned  far  more  thoroughly  than  the  box  form  of  oil- 
testing  equipment  or  many  of  the  tubes  on  the  market 
for  this  work.  The  cost  of  making  up  this  apparatus  did 
not  exceed  $25. 

The  stand  consists  of  two  pieces  of  kiln-dried  birch 
l1/^  in.  (3.2  cm.)  thick,  treated  with  insulating  varnish, 
the  slabs  being  8  in.  (20.3  cm.)  wide,  13y2  in.  (34.3 
cm.)  long  and  28  in.  (71.1  cm.)  high,  with  two  diagonal 
braces  of  y2-in.  by  Vs-in.  (12.7-mm.  by  3.2-mm.)  brass 
as  shown.  The  bottom  of  the  stand  is  supported  on  four 
porcelain  insulators.  Two  binding  posts  at  the  rear  con- 
nect with  the  spark-gap  terminals,  which  extend  inside  a 
hydrometer  jar  1%  in.  (4.4  cm.)  in  diameter.  In  con- 
structing the  stand  the  lower  end  of  the  jar  was  cut  off 
and  cemented  into  a  brass  collar  which  screws  into  a 
base  flange.  The  latter  is  5  in.  (12.7  cm.)  in  diameter 
at  the  bottom  and  contains  a  recess  %  in.  (15.9  mm.) 
deep  and  2Vi  in.  (5.7  cm.)  in  diameter  in  which  is 
mounted  the  lower  electrode.  This  terminal  is  sep- 
arated from  the  collar  by  a  3/16-in.  (4.8-mm.)  leather 
washer  which  serves  the  purpose  of  making  a  leak-proof 
joint. 

The  electrodes  are  Vi-in.  (6.4-mm.)  brass  rods,  the 
upper  one  being  16  in.  (40.6  cm.)  long  and  the  lower 
one  6  in.  (15.2  cm.).  The  usual  hemispherical  and  cyl- 
indrical terminals  are  provided. 
The  base  flange  is  electrically 
connected  with  the  lower  bind- 
ing post  lead  through  contact 
with  a  semi-circular  brass  ring 
Vi  in.  (6.4  mm.)  high  and  Vs 
in.  (3.2  mm.)  wide,  fastened  by 
short  pins  to  the  lower  wooden 
base.  The  upper  electrode  may 
be  adjusted  for  height  at  two 
points,  one  where  the  rod 
passes  through  the  support, 
which  is  carried  by  a  plate 
sliding  between  guides  on  the 
upright  board,  and  the  other  at 
the  sliding  plate  itself.  A  ver- 
tical motion  of  10  in.  (25.4 
cm.)  ia  provided  at  the  plate. 
In  using  the  apparatus  the  jar 
and  its  collar  are  screwed 
into  place  on  the  lower  part  of  the  stand ;  the  air-gap  is 
then  set  to  0.2  in.  (5.1  mm.)  by  the  use  of  a  gage  and  by 
adjusting  the  upper  rod  at  its  attachment  to  the  sup- 
porting piece.  The  upper  electrode  can  then  be  raised  at 
the  plate  support  and  the  jar  filled  or  emptied.  The  cor- 
rect gap  can  be  obtained  again  by  running  the  plate  down 
the  guides  to  a  stop  at  the  bottom  of  the  latter. 


OIL-TESTING  SET 
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Department  Devoted  to  Commercial  Policy  ami  Management   Topics. 
Including  Applications  of  Electric  Light,  /'our,-  and  Heat 


MECHANICAL  REFRIGERATION 

GIVES  A  TIMELY  LOAD 

Cost  of  Electric  Energy  for  Operating  a  5-Ton  Plant 
for  a   Butcher  Shop  at  Special   Re- 
frigeration  Rates 

With  spring  here  ami  summer  close  behind,  refrigera- 
tion is  a  very  seasonable  topic.  Mechanical  refrigera- 
tion Offers  opportunities  as  a  central  station  load  in 
many  different  ways,  from  the  small  plant  of  the  house- 
holder to  the  large  plants  of  hotels,  and  including  cold- 
storage  plants  for  provisions  and  furs  and  for  butcher 
shops  and  other  stores. 

COST  OF  OPERATING  10-HP.  MOTOR  FOR  BUTCHER  SHOP 
REFRIGERATION 


Mont!) 


Kw-hr.     Cost 


MkmIIi 


Kw-hr.     Cost 


January   L'6t;  $10.64 

February    27s  Ll.12 

Match 294  L1.76 

April    354  14.16 

May    388  lit;  I 

June    514  15.42 

July   616  1S.4S 

Average  rate :\.v.\  cents 


August      984  §29.. '.2 

September    922  27.66 

I  kctober    656  26.04 

November 490  19.60 

December    :::iS  13.52 


Total 


.6100     $209.56 


In  this  connection  an  interesting  rate  is  offered  to 
butchers  by  the  Public  Service  Electric  Company,  which 
charges  them  4  cents  per  kilowatt-hour  for  the  consump- 
tion in  each  month  from  October  to  April  inclusive,  and 
3  cents  per  kilowatt-hour  for  the  consumption  in  each 
of  the  five  remaining  months. 

In  a  recent  issue  of  the  company's  bulletin  H.  W. 
Smith,  industrial  power  representative,  gives  the  ac- 
companying figures,  showing  the  cost  of  operating  for 
twelve  months  a  10-hp.  motor  driving  a  5-ton  refriger- 
ating plant  in  a  butcher  shop. 


AN  APPEAL  TO  EXISTING 

CUSTOMERS  FOR  NEW  ONES 

Owing    to    Higher    Operating    Costs    This    Call    for 
Co-operation,  Made  by  New  England  Com- 
pany,  Has  Met  Marked   Success 

For  a  company  to  make  a  frank  and  honest  appeal  to 
its  patrons  to  bring  in  more  customers  has  been  done 
before,  but  so  far  as  records  show  always  with  some  di- 
rect compensation  of  one  form  or  another  for  helpful 
co-operation.  When  a  company,  however,  relies  on  the 
good  will  of  its  customers  to  help  it  out  of  difficulties 
by  themselves  adding  to  their  number  and  makes  a  suc- 
cess of  the  plan,  it  almost  seems  as  if  the  central  sta- 
tion Utopia  had  been  found. 

That  is  essentially  what  happened  this  spring  in  Pitts- 
fi«ld,  Mass.  H.  W.  Derry,  contract  agent  for  the  Pitts- 
field  Electric  Company,  addressed  to  every  customer  a 
printed  circular  entitled  "Co-operation"  in  which  was 
explained  the  increased  cost  of  doing  business  and  the 
necessity  therefore  of  either  increasing  rates  or  greatly 


increasing  the  Dumber  of  customers.     Not  wishing  to 

do    the    former,    the   customers    uerc    asked    to   help    the 

company    in   the   latter  way   by    furnishing   name     of 

those  who     might   !>•■  interested  in  something  electrical. 
The  appeal  to  the  customers  was  as  follows: 

CO-OPERATION 

A  public  service  utility  can  operate  successfully  just 
so  long  as  it  has  the  good  will  of  the  people  it  serves. 

We  believe  that  we  are  particularly  fortunate  in  hav- 
ing your  good  will. 

While  almost  every  other  commodity  has  increase! 
greatly  in  price,  the  cost  of  our  service  to  you  has  re- 
mained the  same,  in  spite  of  the  facts  that  the  cost  of 
the  coal  we  use  to  produce  power  has  nearly  doubled, 
that  the  cost  of  copper  to  transmit  the  power  has  in- 
creased four  times,  and  that  the  cost  of  labor  in  all 
departments  has  also  climbed  upward. 

In  order  to  make  both  ends  meet,  we  must  increase 
the  price  or  greatly  increase  the  volume  of  business. 
We  do  not  want  to  increase  our  prices,  so  we  are  making 
every  effort  to  increase  the  amount  of  business. 

Working  on  this  line,  we  have  recently  succeeded  in 
obtaining  the  power  supply  for  three  large  mills,  there- 
by increasing  our  power  business  40  per  cent. 

We  need  more  lighting  business.  Won't  you  help  in 
the  struggle  to  hold  our  prices  down? 

You  will  realize  that  every  new  customer  and  every 
electric  appliance  that  goes  onto  our  line  helps  to  reduce 
the  cost  of  your  electrical  service. 

Think  of  some  one  who  would  be  interested  in  some- 
thing electrical,  put  the  name  on  the  inclosed  post  card 
and  return  it  to  us — sign  your  name  if  you  wish — and  by 
so  doing  co-operate  with  us  to  make  our  service  to  you 
more  satisfactory. 

With  the  appeal  went  a  post  card,  reproduced  here- 
with, for  the  customers'  use  in  co-operating  with  the 
company. 


Mr. 


Address 

Is  interested  in  having   his  house  wired 

House   is   wired — wants  service 

Would  like   to  try  an   Electric 

Klatiron Washing  Machine 

TJoaster     Dish  Washer   .... 

Percolator     Floor  Polisher    .  .  . 

Vacuum  Cleaner    Sewing  Machine    . 

Curling  Iron   Vibrator    

Hair  Dryer   Chafing   Dish    .... 

Range   Fan    

Air  Heater   Water  Heater 

Heating  Pad   Tea  Samovar 

Disk  Stove   Grill     


Name 


Address 


CUSTOMERS    HAVE   BEEN    ASKED    TO    CO-OPERATE   BY   FILLING   I> 
THE  ABOVE  CARD  AND  MAILING  IT  TO  THE  COMPANY 

In  describing  the  results  of  the  appeal  Mr.  Derry  in- 
forms the  Electrical  World  : 

"This  appeal  has  met  with  marked  success,  principally 
as  it  gives  our  customers  an  idea  of  the  conditions  whicf 
we  are  facing  to-day.    They  have  given  this  little  lettei 
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considerable  publicity,  and  1  have  received  a  fair  pro- 
portion of  replies. 

"We  in  Pittsfield  believe  that  we  enjoy  the  good  will 
of  our  people  to  a  remarkable  extent,  and  do  not  hesi- 
tate to  send  a  friendly  and  frank  appeal  to  our  cus- 
tomers." 


ELECTRIC  COOKING  AND 

WATER  HEATING  IN  WEST 

Discussion  of  Central  Station  Practices  with  Deduc- 
tions Presented  Before  Annual  Convention  of 
Pacific  Coast  Section,  N.  E.  L.  A. 

Probably  no  other  section  of  the  United  States  has 
gone  into  electric  cooking  and  all  of  its  ramifications 
so  deeply  and  so  thoroughly  as  has  the  Pacific  Coast. 
Local  conditions  are  generally  better  in  the  Far  West 
for  electric  cooking  than  elsewhere.  For  this  reason 
the  report  on  electric  cooking  and  water  heating  by  the 
commercial  division  of  the  Pacific  Coast  Section,  N.  E. 
L.  A.,  presented  at  its  annual  convention  last  week,  is 
of  particular  interest.  The  report  was  made  by  J.  B. 
Black  of  the  Great  Western  Power  Company,  San  Fran- 
cisco. Those  parts  of  the  report  dealing  with  central 
station  experiences  and  the  deductions  follow  in   full: 

Advertising 

"There  is  considerable  difference  of  opinion  as  to  the 
value  of  advertising  in  introducing  electric  cooking 
and  water  heating.  Many  of  the  member  companies 
have  used  stuffers  and  pamphlets,  as  well  as  newspapers 
and  other  advertising  mediums,  with  varying  and  in 
some  cases  indeterminate  results;  but  it  is  apparently 
unanimous  that  advertising,  while  of  certain  value  as 
an  interest  awakener,  is  absolutely  valueless  unless 
handled  as  a  helper  to  an  energetic  house-to-house 
campaign. 

"Owing  to  the  many  types  of  electric  ranges  on  the 
market  the  consumers'  requirements  are  taken  care  of 
remarkably  well.  In  fact,  many  of  the  central  stations 
have  seen  fit  to  choose  several  of  the  more  popular  types 
and  concentrate  on  their  sale  to  the  exclusion  of  the 
others.  This  method  not  only  materially  cuts  down  the 
stock  investment  for  the  central  stations  but  also  en- 
ables them  to  reward  the  progressive  manufacturer  and 
also  to  make  the  salesman's  task  easier  by  enabling  him 
to  concentrate  his  effort. 

Cost  of  Electric  Ranges 

"The  rapidly  increasing  price  of  electric  equipment, 
of  course,  multiplies  the  difficulties  of  the  range  sales- 
man, and  it  is  particularly  important  to  the  company 
just  commencing  sales  activity  in  the  range  line  to 
have  the  first  cost  of  the  electric  installation  as  near 
as  possible  to  that  of  gas  or  coal  equipment.  Many 
of  the  central  stations  have  found  that  it  is  advan- 
tageous to  sell  the  range  'installed,'  and  it  has  been 
the  general  practice  to  turn  over  the  range  and  make 
the  installation  at  actual  cost  to  the  company.  In 
some  cases  the  company  has  even  seen  its  way  clear 
to  make  the  installation  at  less  than  cost. 

"The  general  tendency,  however,  seems  to  be  grad- 
ually to  raise  the  price  of  the  range  equipment  to  the 
standard  list  price  at  which  the  dealer  operates.  This 
may  indicate  possibly  that  the  time  is  approaching  when 
the  central  stations  will  be  able  to  turn  the  merchandis- 
ing of  electrical  ranges  and  water  heaters  over  to  the 


dealer,  but  certainly  the  time  is  not  yet  ripe,  and  the 
central  stations  will  have  to  look  forward  to  several 
years  more  of  expensive  development  work  before  they 
can  with  safety  withdraw  entirely  from  the  merchan- 
dising field. 

Water  Heating 

"The  question  of  heating  water  electrically,  and  par- 
ticularly in  connection  with  electric  range  installations, 
is  still  characterized  by  a  wide  divergence  of  opinion 
among  central  station  men.  There  is,  however,  a  de- 
cided trend  in  the  direction  of  placing  the  water-heat- 
ing business,  properly  handled,  on  a  par  with  the  elec- 
tric cooking  business.  From  the  standpoint  of  value  to 
the  central  station  a  combination  of  the  two  is  consid- 
ered ideal,  and  in  fact  opinions  have  been  expressed 
that  the  water-heating  business  alone  (always  assum- 
ing that  it  is  properly  handled)  is  even  more  valuable 
to  the  central  station  than  the  cooking  business  alone 
when  considered  from  a  standpoint  of  the  sales  effort 
needed,  annual  income  per  kilowatt  and  the  resultant 
load  characteristics. 

"The  vital  problem  lies,  of  course,  in  keeping  the 
water-heating  load  off  the  range  peaks.  Two  different 
methods  of  obtaining  this  result  have  been  developed: 
First,  placing  the  heater  on  a  double-throw  switch 
with  the  range,  and,  second,  employing  the  use  of  a 
thermally  controlled  'step-type'  heater  operating  di- 
rectly on  the  line.  This  latter  type  of  heater  is  finding 
greater  favor  recently,  and  it  is  particularly  suited  for 
working  in  parallel  with  a  solar  heater  or  the  ordinary 
water-back  installed  in  a  furnace  or  fireplace. 

"The  two  most  important  faults  of  the  ordinary 
immersion  or  circulation  type  heater  when  installed 
on  a  double-throw  switch  with  the  range  are  over- 
heating or  underheating  due  to  abnormal  or  subnormal 
use  of  the  range  equipment  by  the  housewife.  These 
faults  are  completely  overcome  by  the  thermally  con- 
trolled heater,  and  provided  the  load  characteristics 
are  such  that  the  large  water-heating  demands  will  not 
coincide  with  the  demands  of  the  range,  the  thermally 
controlled  heater  will  approach  nearer  to  the  ideal 
automatic  electric  kitchen,  toward  which  we  are  striv- 
ing, though  due  consideration  must  be  given  to  the 
larger  radiation  losses  when  this  type  is  used. 

Individual  Companies  Must  Make  Own  Decision 
Regarding  Flat  or  Metered  Rates 

"The  question  as  to  the  use  of  the  flat  or  meter 
water-heating  rate  is  still  an  open  one,  and  must  be 
settled  by  each  company  in  a  way  that  will  best  fit 
its  operating  conditions. 

"When  the  water  heater  is  placed  on  a  meter  rate, 
it  is  very  important  to  the  consumer  and  ultimately 
to  the  central  stations  that  every  possible  method  of 
economizing  in  the  use  of  electric  energy  be  used. 

"The  investigation  and  application  of  electric  water 
heating  has  lagged  behind  that  of  electric  cooking. 

"The  relation  of  storage  capacity  to  the  rate  of  use 
of  water  in  the  various  classes  of  service  to  which  elec- 
tric water  heating  may  be  successfully  applied,  and 
also  the  relation  of  storage  to  the  kilowatt  rating, 
are  of  great  importance,  and  probably  more  real  ad- 
vance in  the  solution  of  these  problems  has  been  noted 
than  in  any  other  phase  of  electric  water-heating 
progress. 

"The  installation  of  spring  faucets,  lagging,  and  a 
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complete  turvey  of  both  the  plumbing  Installation  ami 
the  habits  of  the  various  classes  of  domestic  and  com 
mercia]  con  umers,  must  be  made  and  allowed  for  In 
order  i"  Insure  satisfactory    service.     This  survey   is 
particularly   essential  when  the  Installation  "i  a  ther 
mail?  controlled  heater  on  a   meter  basis   is  contem 
plated,   a-  a   very   thorough  study   must    be   made   in 
order  t<>  Insure  the  resultant  load  characfc  rhich 

will  enable   the  central   station   to   grant   the  service 

the  low   rate  whirh   is   neeessary   in  order   to   make  elec 

trie  water  heating  universally  practicable  t<>  the  con- 
sumer and  at  the  same  time  profitable  to  the  eenlral 
station. 

Importance  of  Boileb  [nsi  i  \iion  Being  Overlooked 

"It  is  the  opinion  of  the  committee  that  we  are 
all  more  or  less  overlooking  the  importance  of  insula- 
tion in  our  study  of  the  water-heating  subject.  Plant 
tests  indicate  that  while  the  manufacturers  are  giving 
us  a  number  of  very  reliable  heaters,  we  have  very  few 
convenient  and  economical  methods  of  insulating  boilers 
and  piping.  We  believe  that  from  now  on  more  atten- 
tion should  be  given  to  this  phase  of  the  subject.  If 
more  of  the  losses  can  be  eliminated  it  will  go  a  long 
way  toward  solving  the  problem." 


ADEQUATE  INCENTIVE  TO 

SALESMEN  IS  NECESSARY 

Salary  Plus  Commission  Form  of  Payment  Held  to 

Be  Most  Satisfactory,  with  Ratio  of  One 

Salesman  to  6000  of  Population 

The  almost  phenomenal  results  obtained  by  the  sales 
department  of  one  operating  syndicate  are  largely  at- 
tributed to  its  policy  of  fixing  the  commission  on  vari- 
ous appliances  so  as  to  enable  its  salesmen  to  obtain  an 
income  far  above  anything  heretofore  considered  suffi- 
cient for  the  service  rendered. 

It  is  certain  that  in  order  to  obtain  good  men  the  op- 
portunity to  earn  a  good  salary  must  be  as  great  as,  if 
not  greater  than,  in  other  lines  of  merchandising.  It  is 
also  certain  that  a  substantial  return  to  the  man  selling 
the  appliances  is  conducive  to  that  encouragement  and 
enthusiasm  so  necessary  to  success.  There  is  a  differ- 
ence of  opinion  regarding  the  method  of  paying  sales- 
men, whether  straight  salary,  straight  commission  or 
a  combination  of  salary  and  commission. 

Probably  the  most  satisfactory  method  of  payment, 
it  was  stated  by  David  R.  Thomas,  manager  Michigan 
Power  Company,  in  a  paper  before  the  Michigan  Sec- 
tion of  the  N.  E.  L.  A.,  is  that  of  salary  plus  commis- 
sion— the  salary  to  cover  the  service  rendered  the  com- 
pany in  the  way  of  maintaining  appliances  already  sold, 
the  commission  to  apply  on  the  sale  of  new  appliances. 
The  commission  should  be  paid  monthly  on  all  sales  that 
have  been  approved  by  the  sales  manager. 

Distribution  of  Salesmen 

The  number  of  salesmen  required  for  a  given  popula- 
tion has  been  found,  Mr.  Thomas  said,  to  vary  over  a 
wide  range.  In  one  city  there  was  found  one  salesman 
to  every  25,000  people,  in  another  one  to  every  6000.  In 
the  first  instance  the  appliance  sales  ran  $3,000  per 
month  for  five  salesmen;  in  the  second  the  sales  ran 
$20,000  per  month  for  thirty-two  salesmen.    The  sales 


per  man,  however,  ran  about  (he  same,  namely,  $c>oo 

per  month.     In  the  first  instance  u a  hing  machines  and 

\ aiuum  cleaners  were  handled  by  the  manufacturers, 

While  in  the  second   in    lance  the  Centra]  Station  handled 
all  appliai 

The  rat  Io  Of  one  salesman  to  6000  Of  population  '  '  ms 
to  Mr.  Thomas  to  he  nearer  the  proper  our,  as  it  per- 
mits of  what  might  be  termed  "intensive  cultivation." 
II  is  essential  that  tO  each  man  there  should  be  an  al- 
lotted territory  which  it  should  he  his  duty  to  cover 
periodically.  In  sonic  instance  Mr.  Thomas  thought  it 
mighl  be  advisable  to  have  each  salesman's  territory 
composed  Of  part  residence,  part  commercial  or  busi- 
ness houses  and  part  factories,  while  in  other  instances 
it  might  be  better  to  classify  salesmen  on  the  basis  of 
residence,  commercial  and  power.  Irrespective  of  vary- 
ing local  conditions,  the  main  requirement,  it  was 
pointed  out,  is  that  each  customer  be  called  upon  peri- 
odically— once  a  month  if  possible,  certainly  once  in 
two  months. 


TEMPORARY  INSTALLATION 

FOR  FLOOD-LIGHTING 

Projectors  Mounted  on  Cross-Arms  Erected  for  the 
Purpose  on  Trolley-Line  Poles   Give 
Complete  Satisfaction 

In  flood-lighting  the  municipal  auditorium  of  Oak- 
land, Cal.,  to  advertise  the  "ad  masque"  given  by  the  ad- 
vertising bureau  of  the  Oakland  Chamber  of  Commerce 
it  was  found  that  there  was    no    available  source  of 


MOUNTING    THE    PROJECTORS    ON    TEMPORARY    CROSS-ARMS    OK 
TROLLEY-LINE   POLE 

energy  supply  at  the  points  where  projectors  should  haw 
been  placed.  A  way  out,  however,  was  found  by  th< 
San  Francisco  &  Oakland  Terminal  Railways,  which  in 
stalled  a  double  cross-arm,  as  shown  in  the  accompany 
ing  illustration,  on  five  trolley-line  poles  parallel  wit! 
the  auditorium.  The  projectors  were  mounted  in  th< 
cross-arms,  receiving  energy  from  the  wires  above.  Ii 
all  thirty  projectors  were  used,  with  excellent  effect.  Th< 
distance  of  the  projectors  from  the  building  was  aboul 
500  ft.   (152.4  m.). 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


TEMPERATURE  RISE  OF 

TRANSFORMER  WINDINGS 

Measurement  by  Resistance  Method — Error  Due  to 

Cooling  of  Windings  After  Shutdown — 

Compensation  for  Error 

IT  IS  standard  practice  to-day  to  rate  electrical  appa- 
ratus at  its  maximum  continuous  capacity.     When 

the  rating  is  limited  by  temperature  (as  is  the  case 
with  most  transformers)  the  insulation  or  some  part  of 
it  is  operating  close  to  the  danger  point.  For  this  reason 
it  is  more  important  to  know  accurately  the  average 
temperature  of  the  windings  than  it  has  been  in  the  past, 
when  it  was  the  practice  to  make  the  temperature  guar- 
antee for  two  different  loads — namely,  full  load  followed 
by  a  short-time  overload.  While  there  are  three  general 
methods  of  determining  temperature  of  electrical  appa- 
ratus— the  thermometer  method,  the  resistance  method 
and  the  embedded  temperature  detector  method — the 
A.  I.  E.  E.  rules  specify  that  the  temperature  of  the 
windings  of  transformers  is  always  to  be  ascertained  by 
the  resistance  method,  although  it  should  be  supple- 
mented by  careful  thermometer  measurements. 

In  observing  the  temperature  of  transformers  by 
means  of  change  in  resistance  there  usually  is  a  suffi- 
cient lapse  of  time  to  permit  an  appreciable  drop  in 
temperature.  In  practice  this  drop  ranges  from  a  frac- 
tion of  a  degree  to  several  degrees  per  minute,  hence  it 
becomes  highly  important  to  know  the  extent  of  it.  The 
problems  involved  in  this  matter  are  subjected  to  a  very 
careful  and  complete  analysis  in  a  paper  by  V.  M.  Mont- 
singer  in  the  A.  I.  E.  E.  Proceedings,  April,  1917. 

There  are  three  general  methods  of  determining  the 
temperature  at  shutdown.     These  are  as  follows: 

(1)  To  take  a  cooling  curve  and  extrapolate  back  to 
the  instant  of  shutdown.  Practice  has  shown  that  gen- 
erally this  method  is  fairly  reliable.  In  some  cases, 
however,  it  is  liable  to  error,  owing  to  the  difficulty  of 
being  able  to  extrapolate  back  correctly.  This  is  true 
when  considerable  time  is  required  in  obtaining  the  ini- 
tial readings  or  when  these  first  readings  are  influenced 
by  inductance  in  the  windings.  At  any  rate,  commer- 
cially, this  method  is  not  always  practicable,  because  of 
the  increased  time  required. 

(2)  To  use  an  arbitrary  correction.  The  advantages 
of  this  method  are  simplicity  and  ease  of  application. 
The  disadvantage  is  that  it  is  liable  to  error.  Generally 
speaking,  for  maximum  rated  water-cooled  transformers 
the  copper  loss  will  vary  from  about  6  to  25  watts  per 
pound.  If  an  arbitrary  correction  of,  say,  2  deg.  C. 
per  minute  is  adopted,  errors  of  4  or  4.5  deg.  are 
introduced  for  a  lapse  of  two  to  four  minutes  after 
shutdown  respectively.  In  cases  where  machines  oper- 
ate on  short-time  overloads  or  on  duty-cycle  operation 
the  error  would  naturally  be  greater  than  the  above. 
Again,  this  method  might  put  a  premium  on  using  high 
current  densities. 


Provided  that  the  time  does  not  exceed  four  minutes 
after  the  instant  of  shutdown,  the  following,  however, 
seems  to  be  about  the  general  average  rate  of  cooling 
for: 

Dep.  C.  per 
Minute 

(a)  Air  blast   transformers    (air   shut   off) 0.5 

(b)  Distributing  transformers   (100  kva.  and  less) 0.5 

(c)  Self-cooled  transformers,  except   (b) 1.5 

(d)  Water-cooled  transformers   2.0 

(3)  To  calculate  the  rate  of  cooling.  The  usual 
theoretical  formula  for  calculating  the  cooling  of  a  body 
is  not  in  a  convenient  form  for  practical  use.  Further- 
more, the  conditions  in  a  transformer  are  generally  such 
that  it  would  be  difficult  to  apply.  However,  it  is  shown 
in  the  paper  that  the  cooling  of  oil-immersed  trans- 
former windings  for  a  limited  time  (four  or  five  min- 
utes) after  shutdown  is  approximately  a  function  of 
the  watts  per  pound  of  copper,  and  that  when  it  is 
necessary  to  make  calculations  more  accurate  results  can 
be  obtained  by  this  partly  empirical  method  than  by 
attempting  to  use  the  theoretical  formula.  The  author's 
method  depends  on  the  use  of  the  formula 

6  =  1.95WC0-7(1  —  e-0.106WcO-'<) 

in  which 

8  =  cooling  in  deg.  cent. 

Wc  =  watts  per  pound  of  bare  copper. 

The  advantage  of  this  method  is  that  it  is  fairly  relia- 
ble and  simple  in  application.  In  order  to  apply  the 
formula,  it  is  necessary  only  to  know  the  watts  (RF  + 
eddy-current  loss)  per  pound  of  copper.  The  disadvan- 
age  is  that  in  order  to  apply  the  method  the  current 
density  and  eddy-current  loss  must  be  known,  which 
cannot  be  determined  by  test. 


Generators,  Motors  and  Transformers 
Pressure  Harmonics  in  Polyphase  Systems  and  Wind- 
ings.— B.  Hague. — The  first  part  of  a  mathematical 
article  in  which  the  properties  of  pressure  harmonics 
in  a  polyphase  system  are  first  discussed  by  the  use  of 
the  well-known  theory,  after  which  the  effect  of  the  dis- 
tribution of  the  armature  winding  of  the  alternator 
(from  which  the  system  is  derived)  on  the  magnitude 
of  the  harmonics  is  considered.  Tables  of  distribution 
factors  are  given  for  single-layer  windings  and  for 
double-layer  lap  windings,  forming  an  extension  to  sim- 
ilar tables  published  by  S.  P.  Smith  and  R.  S.  H.  Bould- 
ing.  In  the  present  installment  the  introduction  is 
given  and  polyphase  systems  and  windings  (both  sym- 
metrical and  hemi-symmetrical)  are  discussed.  The 
equations  of  the  power  are  given  for  both  systems.  The 
article  is  to  be  continued. — London  Electrician,  March 
16,  1917. 

Sudden  Short-Circuiting  of  Three-Phase  Generators. 
— J.  Biermanns. — The  physical  processes  that  appear 
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t^ii  sudden  short  circuiting  of  ■  three-phase  alternator 
t>re  explained,  end  then  the  differential  equations  are 
written  down  and  solved  for  tin-  case  of  ■  Si  connected 
generator  short  circuited  across  one  pan-  of  its  ter- 
minals and  leaving  one  phase  open  circuited.  This 
enables  the  wave  shapes  of  the  stator  and  rotor  current  - 
and  of  the  voltage  of  the  open  circuited  phase  bo  be  de 

trimmed.     These  curves  ate  drawn   for  generators  with 

varying  amounts  of  leakage.  Good  agreement  has  heen 
observed  between  the  theoretical  curves  and  oscillo- 
grams taken  under  operating  conditions.  Similar  in- 
vestigations are  extended  to  the  case  of  a  sinudt aneous 
Short  circuM  of  all  three  phases.  In  this  case  the  oscillo- 
grams are  the  same  at  whatever  instant  the  short  cir- 
cuit takes  place,  and  the  current  rushes  can  reach  values 
ir>  pei-  cent  greater  than  in  the  previous  case.  The 
destructive  effects  of  short  circuits  can  be  moderated 
by  increasing  the  leakage  reactance  of  the  machines, 
and  the  most  effective  method  of  doing  this  is  by  the 
insertion  of  protective  choking  coils  in  series  with  the 
windings.-  Abstracted  from  Elek.  Zeit.,  Oct.  26,  1916, 
and  Nov.  2,  in  Science  Abstracts,  Feb.  26,  1917. 

Lamps  and  Lighting 
Mine  Lamps.— F.  T.  Forster. — An  illustrated  de- 
scription of  two  new  types  of  portable  electric  mine 
lamps  equipped  with  porcelain  reflectors  and  ironclad 
Exide  batteries.  In  one  type  the  metal  container  for 
the  battery  has  a  steel  case  and  a  cast-aluminum  cover; 
the  other  type  has  a  cast-aluminum  case  and  cover. 
Charging  the  battery  and  various  details  of  design  are 
discussed. — Gen.  Elec.  Review,  April,   1917. 

Generation,  Transmission  and  Distribution 
Irish  Water  Powers. — An  editorial  note  on  an  opinion 
recently  expressed  by  Lord  Northcliffe  that  the  Irish 
problem  is  an  economic  one  and  that  the  solution  will  be 
found  in  the  development  of  the  water  powers  available 
in  Ireland.  While  at  certain  seasons  there  is  a  great 
deal  of  energy  running  to  waste,  the  minimum  flow  of 
the  Irish  rivers  is  only  about  one-sixth  of  the  ordinary 
maximum,  and  for  industrial  purposes,  unless  the 
hydraulic  plant  is  supplemented  (at  great  additional 
cost)  with  steam-driven  or  gas-driven  plant,  it  is  the 
minimum  flow  that  fixes  the  capacity  of  the  undertaking. 
There  are  certain  sites  at  which  power  could  be  obtained 
close  to  the  sea,  and  therefore  under  highly  favorable 
conditions ;  and  on  the  Shannon,  which  Lord  Northcliffe 
describes  as  the  greatest  river  of  the  British  Isles, 
water  carriage  to  the  sea  is  available.  At  other  places 
transmission  lines  would  be  necessary  to  carry  the  power 
to  suitable  sites  for  factories.  A  valuable  feature  is 
the  fact  that  in  many  cases  the  rivers  are  fed  from  large 
lakes  which  could  be  utilized  for  the  storage  of  water, 
greatly  improving  the  possibilities.  On  the  other  hand, 
there  are  vested  interests  to  be  dealt  with,  such  as 
navigation  and  fishing  rights,  compensation  for  the  dis- 
turbance of  which  would  involve  heavy  outlay;  more- 
over, in  many  cases  the  hydraulic  work  would  be  very 
costly. — London  Elec.  Review,  March  23,  1917. 

Regulating  Water  Powers. — Paul  Levy  Salvador. — 
A  long  discussion  of  the  importance  of  the  problem  of 
regulating  the  flow  of  rivers  utilized  for  power  produc- 
tion. Storage  lakes  and  reservoirs  are  discussed  and 
details  are  given  of  a  special  example.  Notes  are  added 
on  legislation  desirable  in  France  in  connection  with 
this  problem.— Rev.  Gen.  d'£lec.,~Feb.  17,  1917. 


Installations,  Systems  and  Appliances 
Frequency  Changere,     In  the  discussion  of  it.  Town 
end's  recent   paper  Miles  Walker  emphasised  that  the 
coupling  "i   t\\"  power  stations  by  means  of  synchro 
sou     frequency    changers    was   analogous   to   a   solid 
coupling  connecting  two  machine!  driven  bj    Indepen 

dent    prime  movers.      He  discussed   the  use  of  induction 
motors,   and   emphasized   the   point    that    if  a  commutat 

ing  machine  were  Introduced  Into  the  rotor  circuit  of 

the  induction  motor  there  would  he  all  sorts  of  possihili- 
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'ONNECTIONS    OF    THREE-PHASE    GENERATOR    TO    AN 
EXCITER    AND    TWO    RHEOSTATS 


ties.  For  instance,  a  frequency  changer  from  50  to  40 
cycles  might  consist  of  a  twelve-pole,  50-cycle  syn- 
chronous generator  (in  the  50-cycle  supply)  directly 
connected  to  a  ten-pole  induction  motor  belonging  to 
the  40-cycle  supply.  The  set  would  run  at  500  r.p.m., 
so  that  the  induction  motor  would  be  running  at  4  per 
cent  above  synchronous  speed  and  would  tend  to  deliver 
power  to  the  40-cycle  circuit.  If  now  the  rotor  circuit 
of  the  induction  motor  was  connected  to  a  phase  ad- 
vancer whose  excitation  was  so  arranged  that  it  boosted 
against  the  emf.  generated  in  the  rotor  conductors,  the 
asynchronous  machine  could  be  made  to  operate  as  a 
motor,  notwithstanding  the  fact  that  it  was  running 
above  synchronous  speed;  and  at  the  same  time,  by 
suitable  arrangement  of  the  field  coils,  the  power  factor 
could  be  kept  near  unity  or  leading.  Moreover,  when 
the  asynchronous  machine  was  required  to  supply  a 
generator  load,  the  phase  advancer  could  be  used  to 
supply  the  wattless  component  of  the  load.  With  re- 
spect to  the  comparative  advantages  and  disadvantages 
of  the  induction  type  and  the  synchronous  type  of  fre- 
quency changers,  it  would  be  found  that  the  addition  of 
a  phase  advancer  to  the  induction  type  completely 
changed  the  situation,  since  all  the  advantages  possessed 
by  the  synchronous  type  would  now  be  found  in  the 
induction  type,  and  at  the  same  time  the  great  objec- 
tion to  the  rigidity  of  the  coupling  incident  to  the 
synchronous  frequency  changer  be  entirely  removed. 
In  cases  where  the  synchronous  frequency  changer  was 
employed  there  was  another  method  of  changing  the  load 
between  sets  run  in  parallel  other  than  that  of  rocking 
the  stator.  If  the  field  magnet  of  one  of  the  syn- 
chronous machines  be  wound  with  a  polyphase  winding, 
say  as  a  three-phase  machine,  it  is  possible  to  shift  the 
position  of  the  poles  of  the  magnet  relatively  to  the 
iron,  and  in  this  way  secure  the  same  effect  as  by  rock- 
ing the  stator.  Fig.  1  shows  how  a  three-phase  gener- 
ator can  be  connected  to  an  exciter  and  two  rheostats 
so  as  to  obtain  a  shifting  of  the  pole  through  an  angle 
of  60  deg.  If  all  the  exciting  current  is  passed  through 
phases  A  and  B,  the  resultant  field  will  be  AB.  If  the 
current  after  passing  through  A  be  equally  divided  be- 
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tween  B  and  C,  the  line  of  the  poles  will  be  in  phase  with 
A.  If  all  the  current  be  passed  through  phases  A  and  C, 
the  line  of  the  poles  will  take  a  position  AC.  It  is  also 
possible  to  build  a  special  exciter  which  will  give  any 
required  phase  position  of  the  excitation  on  the  rotor, 
and  in  cases  where  perfectly  synchronous  running  is 
required  the  exciter  operates  as  a  continuous-current 
generator.  In  his  final  reply  the  author  (Townend) 
said  that  there  was  no  doubt  that  the  use  of  a  phase 
advancer  in  conjunction  with  an  induction  frequency 
changer  would  give  operating  characteristics  which  are 
on  an  equality  with,  and  in  some  respects  better  than, 
those  of  the  synchronous  set,  but  in  the  majority  of 
cases  the  cost  of  the  former  would  be  higher  than  the 
latter;  also  attention  and  maintenance  would  be  slightly 
greater.  The  arrangement  shown  in  Fig.  1  gives  a 
simple  way  of  obtaining  a  displacement  of  the  poles, 
but  no  doubt  a  standard  type  of  machine  with  salient 
poles  and  a  movable  stator  is  more  desirable  and  less 
expensive. — London  Electrician,  March  23,  1917. 

Electrochemistry  and  Batteries 

Electrolytic  Equivalents  of  Gases. — Carl  Hering. — 
An  article  in  which  the  author  points  out  that  in  the 
case  of  elements  which  are  gases  Faraday's  law  becomes 
much  simpler  if  the  amounts  set  free  are  stated  by  vol- 
ume instead  of  by  weight.  The  author  restricts  the 
discussion  to  the  six  gases — bromine,  chlorine,  fluorine, 
hydrogen,  nitrogen  and  oxygen — which  are  diatomic  at 
ordinary  temperatures.  The  quantities  of  any  of  these 
gases  set  free  by  electrolysis  at  0  deg.  and  760  mm. 
are  by  volume  and  for  a  change  of  valence  of  unity 
equal  to  0.11602  cu.  cm.  per  coulomb,  0.41767  liter  per 
ampere-hour,  14.750  cu.  ft.  per  1000  amp.-hr.  The  re- 
ciprocals of  these  standard  values  are  8.6193  coulombs 
per  cu.  cm.,  2.3943  amp.-hr.  per  liter,  67.798  amp.-hr. 
per  cubic  foot.  "The  equivalence  between  the  quantity 
of  electricity  and  the  volume  of  the  elements  when  in 
the  form  of  gases  or  vapors,  instead  of  their  weights, 
may  be  termed  the  electrophysical  equivalent  as  distin- 
guished from  the  more  usual  electrochemical  equiva- 
lents, as  it  is  independent  of  the  atomic  weights.  It 
may  be  said  to  be  the  fundamental  or  basic  law,  and  that 
Faraday's  law  as  usually  stated  is  a  deduction  from  it 
or  a  corollary.  It  applies  strictly,  however,  only  to  per- 
fect or  ideal  gases;  it  seems  that  the  gaseous  elements 
do  not  all  behave  like  perfect  gases,  but  the  differences 
are  slight,  being  apparently  of  the  order  of  fractions  of 
a  per  cent,  and  hence  can  be  neglected  for  all  practical 
purposes." — Metallurgical  and  Chemical  Engineer) ti g, 
April  1,  1917. 

Units,  Measurements  and  Instruments 
Measurement  of  Large  High-Frequency  Currents. — 
G.  Keinath. — There  is  no  difficulty  in  measuring  high- 
frequency  currents  of  5  amp.  or  10  amp.  by  means  of 
ordinary  hot-wire  instruments  with  subdivided  hot 
wires.  For  larger  currents  up  to  about  50  amp.  in- 
struments have  been  designed  with  systems  of  such 
wires  connected  in  parallel.  They  have  been  found  to 
give  errors  of  30  per  cent  on  short  wave  lengths  and 
to  have  variable  zero  readings.  Similar  instruments 
have  been  made  with  thin  and  short  platinum-iridium 
strips  connected  in  parallel  between  heavy  copper  blocks 
giving  improved  accuracy  but  still  having  errors  of  10 
per  cent  and  changeability  of  the  zero  readings  due  to 
the  considerable  heating  at  high  currents.     A  new  in- 


strument of  the  induction-dynamometer  type  is  de- 
scribed, consisting  of  a  fixed  coil  and  a  coaxial  pivoted 
short-circuited  coil.  The  reading  of  such  an  instrument, 
is  independent  of  the  supply  frequency  if  the  resistance 
of  the  moving  coil  is  small  compared  with  its  reactance. 
However,  the  full  deflection  would  be  only  90  deg.,  of 
which  only  about  two-thirds  can  be  used  for  measure- 
ments. The  scale  may  be  lengthened  to  180  deg.,  ac- 
cording to  a  suggestion  of  Papalexi,  by  constructing 
both  the  fixed  and  moving  systems  as  two  coils  in  series, 
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FIGS.    2    AND    3- 


-METHOD   OF   CONNECTING    MULTIPLE-RANGE 
INSTRUMENTS 


the  two  coils  being  in  planes  at  right  angles  like  equa- 
torial and  meridian  planes.  The  equatorial  coils  main- 
tain a  magnetic  coupling  between  the  two  systems  even 
in  the  case  when  the  meridian  coils  are  at  right  angles. 
This  type  of  instrument  has  a  fairly  evenly  divided 
scale  and  is  used  directly  for  currents  up  to  5  amp. 
and  with  inductive  shunts  for  higher  currents.  These 
shunts  are  adjusted  by  alteration  of  the  pitch  of  the 
spirally  wound  coils  of  which  they  are  composed.  The 
objection  to  this  instrument  lies  in  the  fact  that  with 
the  5-amp.  size  about  50  amp.-turns  are  required,  which 
corresponds  to  an  inductance  of  7000  cm.  This  in- 
volves the  danger  of  the  induction  of  very  high  volt- 
ages in  the  windings.  The  author  tested  normal  hot- 
wire ammeters  with  shunts  specially  designed  so  as  to 
have  the  same  time  constant  as  the  instrument  with 
an  external  inductance  in  its  circuit.  This  type  of 
instrument  is  practically  unaffected  by  the  supply  fre- 
quency, giving  an  accuracy  of  about  5  per  cent  on  waves 
as  short  as  135  m.  (443  ft.).  The  variation  of  the  zero 
with  temperature  is  completely  compensated  by  an  in- 
genious device  consisting  of  a  second  wire  actuating  the 
spring  keeping  the  hot  wire  in  tension.  The  500-amp. 
size  has  a  hot  wire  carrying  10  amp.  and  a  volt  drop  of 
0.25  volt  on  direct  current.  It  has  no  appreciable  error 
between  1000  and  10,000  cycles  per  second.  Multiple- 
range  instruments  are  connected  according  to  the  meth- 
ods shown  in  Figs.  2  and  3. — Abstracted  from  Jahrb.  d. 
Drahtl.  Tele,  August,  1916,  in  Science  Abstracts,  Feb. 
26,  1917. 

Telegraphy,  Telephony  and  Signals 
Machine-Switching  Telephone  Gear. — F.  R.  McBerty. 
— The  first  part  of  a  long  illustrated  abstract  of  a  paper 
read  before  the  (British)  Institution  of  Electrical  En- 
gineers. The  author  reviews  comprehensively  the  sub- 
ject of  automatic  telephony.  After  some  general  con- 
siderations, computation  of  traffic  is  dealt  with  and  a 
comparison  is  made  between  observed  results  and  com- 
puted chances.  The  advantages  of  automatic  telephony 
are  shown,  and  in  conclusion  results  are  given  for  the 
maintenance  of  machine  switches. — London  Electrician, 
March  23,  1917. 
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NEWS  OF   THE  INDUSTRY 

chronicle  of  Important  Events  and  General  Activities  in  the  Technical, 
Commercial  anil  Manufacturing  Fields 


DENIAL  OF  INJUNCTION  IN 

FUSE  CASE  TO  BE  APPEALED 

Formal  Appeal   from   Decision  of  Justice   Pendleton 

Is  Entered  and  Argument  Set  for  May  4 

Before  Appellate  Division 

Roger  L.  Foote,  general  counsel  for  the  Economy 
Fuse  A  Manufacturing  Company,  in  an  interview  with 
a  representative  of  the  Electrical  World  in  New 
York,  said  that  the  company  had  appealed  the  order 
entered  by  Justice  Pendleton  on  April  14  denying  the 
motion  for  a  preliminary  injunction  against  the  elec- 
trical committee  of  the  National  Fire  Protection  Asso- 
ciation, and  that  the  appeal  would  come  up  for  argu- 
ment on  May  4  in  the  Appellate  Division  of  the  Supreme 
Court. 

Mr.  Foote  stated  further  that  the  case  of  the  company 
would  be  pushed  to  a  hearing  as  vigorously  as  possible 
as  soon  as  the  Appellate  Division  of  the  Supreme  Court 
had  decided  the  motion. 


ii;itii  A  -M •  ■  1 )  '.11.  I'li.ii.:   T    Klorlson  fcnd  .1.  m.  ■   .1    ii.nit. 

ii     Heller. 

11     Hli  icnfeld   Electrical  Supply  Company,  M     Hlrschfeld. 

Holloway,   Bentz  A  <  o.,  Charlea   Bentz  and  John  T    Koehlr. 

Independent    Electrical   Supply  Company,   11.    11     H 

Metropolitan   Electrical  Supply  Company,   Leon   Portnow. 

Northwentern  Electric  Equipment  Company,  J.  E.  McClernon 
and  \v.  Jocken. 

Charlea  Q    liobln,  Inc.,  Chai  Ii     1 1    Robin. 

Starobln  Electrical  Supplj   Compan   .  Joseph  Starobln. 

Slbley-Pltman  Electrli  I  orporatlon,  H.  Q.  Foreman  and  F.  S. 
Gardi 

suk  City  Electric  supply  Company,  1.  1.  Jaffe. 

'I'm  City   Electric  Company,  Joseph   R,   Spun*. 

Walsh  Electrical  Supply  Company,  John  !•'.  Walsh. 

Charles  P.  Scott  of  the  Royal-Eastern  Electrical  Sup- 
ply Company  was  elected  chairman  and  W.  J.  Kranzer 
of  Crannell,  Nugent  &  Kranzer  secretary. 

The  following  executive  committee  was  elected:  J.  E. 
McClernon,  Northwestern  Electric  Equipment  Company; 
Charles  B.  Bentz,  Holloway,  Bentz  &  Company;  James 
J.  Hartt,  Hartt  &  Morison;  C.  P.  La  Shelle,  W.  R. 
Ostrander  &  Company;  H.  H.  Kabat,  Independent  Elec- 
trical Supply  Company. 

Meetings  will  be  held  each  Tuesday  evening  for  the 
first  month  until  the  organization  can  be  perfected,  after 
which  they  will  be  held  bimonthly,  and  later  monthly. 


GREATER  NEW  YORK  JOBBERS 

ORGANIZE  ELECTRICAL  CLUB 

Forty    Concerns   Join    in    Organization   to    Consider 

Problems  in  Metropolitan  District  and  Ways 

of  Bettering  Conditions 

A  meeting  of  various  concerns  in  the  electrical  job- 
bing business  in  Greater  New  York  was  held  at  Mou- 
quin's  restaurant  on  the  evening  of  April  17.  The  prob- 
lems of  the  electrical  jobbing  business  in  Greater  New 
York  territory  and  ways  of  bettering  conditions  were 
discussed.  The  meeting  was  enthusiastic  and  was  at- 
tended by  fifty-one  representatives  of  forty-two  elec- 
trical jobbing  concerns. 

It  was  decided  unanimously  to  form  the  Electrical 
Club  of  Greater  New  York.  The  following  concerns 
have  been  enrolled  as  charter  members  of  the  new  or- 
ganization: 

Manhattan  Electrical  Supply  Company,  E.  W.hitmore. 

Weber  Supply  Company,  Fred  W.  Weber  and  William  Smart. 

P    H.  Addison,  Mr.  Sternberg. 

E    B.  Latham  &  Co.,  E.  B.  Latham. 

David  Killoch  Company,  David  Killoch. 

Madison  Electrical  Supply  Company,  M.  R.  Greason. 

\V.   K.  Ostrander  &  Co.,  C.  P.  LaShelle. 

Royal-Eastern  Electrical  Supply  Company,  Charles  P.  Scott  and 
J.  D.   Sweeney. 

A    Shemel  &  Co.,  A.  Shemel  and  Meyer  Zuckr. 

Stanley  &  Patterson,  George  L.  Patterson,  Arthur  F.  Stanley  and 
George  H.  Hopper. 

J.  A.  Pizzini. 

J    H    Bunnell  &  Co.,  Mr.  Johnson. 

Eclipse  Light  Company.  Mr.  Rothenstein. 

Burnet  Company,  W.  S.  Jones. 

Alpha  Electric  Company,  Inc.,  A.  T.  Thacher,  J.  H.  Hughes 
and  Walter  Williamson  . 

Baily  Electrical  Supply  Company,  Louis  D.  Baily. 
Bronx  Electrical  Supply  Company,  William  J    Courtney. 
Brooklyn  Electrical  Supply  Company,  H.  T.  Hochhausen. 
Crannell,  Nugent  &  Kranzer,  Inc.,  W.  J.  Kranzer. 

Central  Electrical  Supply  Company,  George  M.   Beatty. 
Charles  F.  Campbell. 

Fullerton  Electric  Company,  Fred  W.  L.  Fullerton. 
Fletcher  Electric  Company,  P.  M.  Fletcher. 
G  &  G  Electric  Company,  a   S offer 
Greeley  Electric  Company,  W.  John  Killoch. 


OUTLET  BOX  SECTION  MEETING 

OF  ASSOCIATED  MANUFACTURERS 

F.  W.   Hall  Elected  Chairman  for  Coming  Year — 

Standard  Packages  and  Methods  of  Packing, 

Shipping,  Etc.,  Under  Consideration 

The  outlet  box  section  of  the  Associated  Manufac- 
turers of  Electrical  Supplies  met  at  the  association 
offices,  62  Cedar  Street,  New  York  City,  on  April  24. 
The  meeting  was  large  and  enthusiastic,  practically  all 
members  of  the  section  being  present.  The  standardiza- 
tion committee  submitted  a  memorandum  covering  a 
number  of  important  subjects  for  consideration,  and 
these  were  taken  up  by  the  meeting  and  discussed  at 
length. 

New  officers  of  the  section  for  the  coming  year  were 
elected,  as  follows:  F.  W.  Hall,  chairman,  Sprague 
Electric  Works,  New  York  City ;  H.  G.  Knoderer,  secre- 
tary, National  Metal  Molding  Company,  Pittsburgh,  Pa. ; 
Hobart  D.  Betts,  treasurer,  Thomas  &  Betts  Company, 
New  York  City.  New  committees  have  not  yet  been 
named. 

Among  various  subjects,  the  section  has  taken  un- 
der consideration  standard  packages  and  methods  of 
packing,  shipping,  etc.,  and  a  committee  has  been  ap- 
pointed to  make  a  study  and  to  report  at  the  next  meet- 
ing. This  is  one  of  the  activities  which  have  been  taken 
up  by  the  association  lately,  and  committees  have  beer 
appointed  in  a  number  of  the  sections  to  make  an  ex- 
tensive study  of  the  matter  with  a  view  to  uniforrr. 
standardization  so  far  as  it  is  possible  to  carry  it  out. 

Removal  of  the  general  offices  of  the  Associated  Man- 
ufacturers to  the  new  offices,  30  East  Forty-seconc 
Street,  is  to  take  place  on  May  1. 
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ALTERED  PLANS  FOR  THE 

N.  E.  L.  A.  ANNUAL  CONVENTION 

Leaders    of    the    Industry    Approve    the    Action    of 

President  Wagner  in  Making  National 

Service  Paramount 

As  forecast  in  last  week's  issue  of  the  Electrical 
World,  the  plans  for  the  1917  convention  of  the  Na- 
tional Electric  Light  Association  have  been  altered 
materially. 

President  Herbert  A.  Wagner  has  issued  a  letter 
reviewing  the  circumstances  and  reasons  why,  in  the 
public  interest,  it  has  been  decided  to  forego  the  usual 
large  convention  and  substitute  a  conference  at  the 
headquarters  in  New  York  on  May  9  and  10.  Mr. 
Wagner's  letter  in  part  is 
as  follows: 

"Until  the  last  moment 
it  had  been  hoped  and  be- 
lieved that  the  annual  con- 
vention of  the  association 
could  be  held  as  usual,  but 
in  these  days  of  national 
crisis  events  march  swiftly, 
and  decisions  with  ref- 
erence to  the  aspect  of  af- 
fairs, changing  from  day 
to  day,  with  equal  prompti- 
tude have  to  be  made.  The 
opinion  now  prevails  that 
the  date  for  holding  the 
convention  should  be  ad- 
vanced and  that  the  meet- 
ing itself  should  be  mate- 
rially changed  in  charac- 
ter. 

"Perhaps  never  before 
have  we  been  confronted 
with  conditions  affecting 
our  members  which  make  it 
more  desirable  and  neces- 
sary to  get  together  and 
discuss  ways  and  means  for 
the  conduct  of  our  affairs 
within  the  next  year. 

"We  are  compelled  by 
every  dictate  of  citizen- 
ship and  patriotism  to  do 
all  in  our  power  to  uphold 
and  assist  the  government 
in  the  prodigious  task  be- 
fore it  and  to  lead  in  en- 
couraging patriotic  serv- 
ice and  sacrifice,  while  at 
the    same    time    we    must 

continue  to  serve  the  community  in  which  we  operate 
and  to  furnish  power  to  industries  upon  which  the  gov- 
ernment will  be  dependent  for  supplies  and  lighting 
for  the  protection  of  property  and  citizens. 

"We  must  assist  the  government  particularly  in  the 
organization  on  the  most  efficient  basis  of  the  industries 
of  the  country,  that  they  may  not  be  seriously  inter- 
fered with  by  the  draft  of  men  for  military  service. 

"It  is  necessary  to  find  means  through  organization 
and  government  co-operation  to  use  our  highly  trained 
men  for  the  most  useful  service,  which  will  in  many 


NATIONAL  SERVICE  PARAMOUNT 


FROM   SAMUEL  INSULL 
To  the  Electrical  World: 

Telegram  received.  My  belief  is  that  the  na- 
tional crisis  demands  that  we  should  do  everything 
possible  to  increase  efficiency  in  our  business,  and 
any  time  we  have  to  spare  should  be  devoted  to  the 
nation  and  not  to  the  convention. 

Samuel  Insull, 
President  Commonwealth  Edison  Company. 
Chicago,  111.,  April  23,  1917. 


FROM  JOSEPH  B.  McCALL 
To  the  Electrical  World: 

The  postponement  of  the  N.  E.  L.  A.  convention 
meets  with  my  hearty  approval,  as  it  is  highly  im- 
portant that  the  trained  men  of  the  public  utility 
corporations  should  be  "on  their  jobs"  at  this  time. 

Joseph  B.  McCall, 
President  Philadelphia  Electric  Company. 
Philadelphia,  Pa.,  April  23,  1917. 


FROM  C.  L.  EDGAR 
To  the  Electrical  World: 

I  heartily  favor  the  proposal  of  postponing  the 
coming  convention  of  the  National  Electric  Light 
Association.  I  think  that  this  association  can  dur- 
ing the  coming  year  more  than  ever  justify  its  ex- 
istence by  doing  big  things,  and  it  can  well  afford 
to  set  aside  for  the  moment  the  very  valuable  rou- 
tine work  which  it  has  been  doing  in  past  years, 
confining  its  attention  almost  entirely  to  the  ques- 
tions arising  out  of  the  national  crisis  and  calling 
an  immediate  meeting  of  the  executives  of  its  mem- 
ber companies.  C.  L.  Edgar, 
President  Edison  Electric  Illuminating  Company  of 
Boston. 

Boston,  Mass.,  April  23,  1917. 


cases  be  in  continuing  work  which  they  have  at  present 
in  hand.  We  need  to  consult  with  each  other  and  to 
consider  these  matters,  and  the  convention  called  for 
May  should  present  unequaled  opportunity  for  this. 

"In  order  that  these  most  important  matters  should 
have  first  and  full  consideration,  it  is  now  deemed 
advisable  to  curtail  as  far  as  possible  our  proposed 
program,  leaving  this  to  be  presented  merely  in  the 
formal  way  of  receiving  printed  reports  and  papers 
with  discussions  to  be  presented  in  writing  at  a  later 
date.  This  radical  change  in  the  program  will  probably 
result  in  the  natural  limitation  of  attendance  largely 
to  the  direct  representatives  of  member  companies. 

"Therefore,  with  the  highest  welfare  and  interests  of 
the  association  at  heart,  and  in  view  of  the  power  in- 
vested in  me  as  president 
by  the  executive  committee 
to  decide  the  time  and  place 
of  the  annual  meeting,  and 
after  receiving  the  benefit 
of  a  full  discussion  of  the 
matter  by  the  public  pol- 
icy committee,  I  have  is- 
sued instructions  to  the 
association  staff  and  its 
committees  to  cease  all 
preparations  for  Atlantic 
City  and  to  abandon  all 
work  in  connection  there- 
with. 

"The  regular  continu- 
ance of  association  func- 
tions, under  the  constitu- 
tion, requires  an  annual 
meeting  in  May  or  June. 
In  the  confidence  that  the 
executive  committee  will 
ratify  my  action  I  call  an 
annual  convention  to  be 
held  at  the  United  Engi- 
neering Society  Building, 
New  York,  on  Wednesday 
and  Thursday,  May  9  and 
10,  of  Class  A  and  D  mem- 
ber companies  and  such  of 
their  member  officers  and 
member  employees  as  may 
be  delegated  to  attend,  for 
the  discharge  of  regular 
business  and  the  consider- 
ation of  such  other  mat- 
ters as  may  be  deemed 
necessary  to  dispose  of  at 
that  time.  Admission  to 
meetings  will  be  limited  to 
those  presenting  credentials  from  Class  A  and  D  mem- 
bers. Executive  sessions  will  be  limited  as  usual  to 
delegates,  one  each,  of  Class  A  members. 

"It  is  realized  that  this  is  very  short  notice,  but  we 
must  yield  to  the  necessities  of  the  situation  and  shape 
our  affairs  with  the  aim  of  insuring  the  welfare  of 
our  country  and  the  highest  efficiency  of  the  industry. 
To  these  ends  I  invite  and  request  the  fullest  co-opera- 
tion of  all  member  companies." 

A  meeting  of  the  executive  committee  of  the  N.  E. 
L.  A.  was  scheduled  for  April  27. 
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PATRIOTIC   SERVICE  OF 

THE  ENGINEERING  PROFESSION 

Gani)    Dunn,   .is   Chairman   o!    the    l.iu;inecring    Com- 
mittee.   National     Research    Council,    ShOWl 
Work  of  National  Society  Members 

Gano  Dunn,  chairman  of  the  engineering  committee, 
National  Research  Council,  has  written  a  letter  deacrib 
ing  the  relations  of  the  engineering  societies  to  the 
agencies  ol  national  defense.     Mr.  Dunn  sayi  in  part: 


GREAT  DEMANDS  FOR  POWER 


PROW     JACOB    GOULD    SCHURMAN,    PRKSI- 

DENT  CORNELL  UNIVERSITY 
To  the  Electrical  World: 
The  entrance  of  the  United  States  into  the  war 

will  require  ■  more  intensive  manufacture  of  war 
materials.  There  will  therefore  be  great  demands 
for  power  from  the  central  station  industry,  and 
there  is  some  doubt  as  to  its  ability  to  supply  more 
than  its  present  output.  There  will  also  be  a  call 
for  all  kinds  of  electrical  apparatus  for  the  equip- 
ment of  factories  and  for  the  extension  of  central 
stations. 

During  the  last  two  years  expansion  in  plant  has 
not  kept  pace  with  the  increase  in  demand  for  equip- 
ment, so  that  prices  are  high  and  deliveries  are  low. 
The  electrical  manufacturers  already  have  orders 
on  their  books  for  months  ahead,  so  that  with  the 
rush  of  work  now  in  prospect  there  will  be  an  exag- 
geration of  the  present  conditions  where  factories 
are  refusing  orders  and  wages  are  higher  than  they 
have  been  for  many  years. 

Ithaca,  N.  Y.  Jacob  Gould  Schurman. 


"The  engineering  profession,  which  has  been  so 
prompt  to  volunteer  its  professional  and  military  serv- 
ices to  the  government  in  support  of  national  defense,  is 
now  in  contact  with  the  various  government  agencies,  as 
follows : 

"First,  through  the  Naval  Consulting  Board  and  its 
formerly  existing  committee  on  industrial  preparedness. 

"Second,  in  a  more  or  less  informal  way,  through  the 
joint  committee  on  Engineers'  Reserve  Corps  and  the 
military  engineering  committee  of  New  York,  the  mili- 
tary services  of  engineers  are  being  organized  and 
offered  to  the  government,  and  an  engineers'  regiment 
is  recruiting  in  New  York.  The  constitutions  of  the 
national  engineering  societies  were  found  to  contain 
such  limitations  that  these  societies  could  not  take  for- 
mal action  in  military  matters.  A  little  over  a  year  ago 
the  military  engineering  committee  organized  itself 
through  the  spontaneous  action  of  a  group  of  leading 
engineers. 

"Third,  through  the  National  Research  Council  cre- 
ated by  the  National  Academy  of  Sciences. 

"To  the  committee  on  engineering  of  the  National 
Research  Council  each  of  the  National  Engineering  So- 
cities  has  contributed  two  representatives  and  stands 
ready  to  contribute  others  as  called  for.  With  the  engi- 
neers who  are  members  of  the  National  Research  Coun- 
cil, these  constitute  the  engineering  committee. 

"The  representatives  so  far  named  from  the  American 
Society  of  Civil  Engineers  are  George  F.  Swain,  Edgar 
C.  Marburg  and  Clemens  Herschel;  American  Institute 
of  Mining  Engineers,  Pope  Yeatman,  Albert  Sauveur, 
Charles  F.  Rand  and  George  K.  Burgess;  American  So- 
ciety of  Mechanical  Engineers,  W.  F.  M.  Goss,  John  N. 


Freeman,  C.   i»    Young,  William   F.  Durand,  John  a. 
Braahear,  Hollis  Godfrey,  Howard  E.  Coffin  and  Am 
brose  Swasey;  American  institute  of  Electrical  Engi 
neers,  Frank  B.  Jewttt,  Clayton  H.  sharp.  Gano  Dunn, 

C.   B.   Skinner.    Michael    1.    1'iipiu.   S.   \V.   Stratton.    BlihU 

Thorn  "ii  ami  John  J.  (  arl    .  Ami  rican  institute  of  Con- 
sulting Engineers,  Lewis  B.  Stillwell. 

"in  addition  to  iupporting  the  government   in  engi 
[leering  research  this  committee  also  brings  to  the  aid 
of  the governmenl  through  tin-  National  Research  Coun 

cil  such  general  engineering  services  as  are  auxiliary  to 

ireh. 

"The  national  engineering  SOCietiet  ha\e  a  further 
r.lation    tO   the    National    Research    Council  through   the 

Engineering   Foundation.     Through  the  action  of  the 
engineers  the  whole  available  income  from  the  gift  of 
Ambrose  Swasey   is  devoted   to  organization   and  opera 
tion  expenses  but  not  research  expenses  of  the  council. 

"Fourth,  through  an  engineering  section  of  that  com- 
mittee of  the  Advisory  Commission  of  the  Council  of 
National  Defense  which  is  under  the  direction  of  Dr. 
Hollis  Godfrey,  to  whom  the  Defense  Council  has  as- 
signed supervision  of  general  engineering  matters,  in- 
cluding education." 

Other  Developments  of  War 

Reports  received  by  the  Electrical  World  from 
many  points  throughout  the  country  show  that  protec- 
tion of  plants  by  flood-lighting  is  extending  rapidly. 

The  engineering  department  of  the  National  Lamp 
Works  has  issued  a  valuable  timely  booklet  on  "Protec- 
tive Lighting  for  Industrial  Plants." 

The  National  Lamp  Works  has  allotted  ground  to  em- 
ployees for  gardens  at  Cleveland  and  the  General  Elec- 
tric Company  has  taken  similar  action  at  Schenectady. 

The  Denver  Gas  &  Electric  Light  Company  will  plant 
potatoes  to  be  sold  to  employees  at  cost. 

The  Louisville  Gas  &  Electric  Company  will  supply 
seeds  and  instructions  and  give  prizes  for  employees' 
gardens. 

The  American  Institute  of  Electrical  Engineers  has 


FLOOD-LIGHTING  FOR   INDUSTRIAL   PROTECTION    INCREASING 
IN    FAVOR 

decided  definitely  to  hold  its  annual  convention,  as 
planned  before  the  announcement  of  war,  at  Hot 
Springs,  Va.,  on  June  26  to  29. 

At  its  meeting  last  week  the  Pacific  Coast  Section  of 
the  National  Electric  Light  Association  passed  resolu- 
tions pledging  service  to  the  government. 
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Pacific  Coast  Section  Has  First  Convention 


Members  of  the  N.  E.  L.  A.  in  Far  Western  States  Have  Successful 

Meeting  with  Attendance  of  Over  500 — Services 

Offered  to  the  Government 


THE  first  annual  convention  of  the  Pacific  Coast 
Section  of  the  National  Electric  Light  Association, 
including  the  States  of  California,  Nevada,  Ari- 
zona and  New  Mexico,  was  held  at  Glenwood  Mission 
Inn,  Riverside,  Cal.,  on  April  19,  20  and  21.  In  three 
months  this  new  section,  which  now  represents  fifty- 
one  central  stations,  has  enrolled  1419  members,  making 
it  the  largest  geographical  section  in  point  of  numbers, 
although  the  density  of  population  in  the  territory 
covered  is  less  than  in  any  other  section.  The  regis- 
tration at  the  convention 
was  over  500. 

R.  H.  Ballard,  Southern 
California  Edison  Com- 
pany, president  of  the  new 
section,  presided  at  the 
opening  session  on  Thurs- 
day afternoon,  April  19. 
The  Mayor  of  Riverside 
welcomed  the  delegates,  and 
in  response  John  A.  Brit- 
ton,  Pacific  Gas  &  Electric 
Company,  paid  a  warm 
tribute  to  southern  Cali- 
fornia  hospitality. 


Address  of  President 
Ballard 

Mr.  Ballard,  in  a  presi- 
dential address,  called  for 
"an  unconventional  conven- 
tion," and  outlined  the  ad- 
vantages of  close  co-opera- 
tion among  the  interests 
represented.  It  was  pointed 
out  that  of  Class  A  members 
small  central  stations  out- 
numbered the  larger  com- 
panies three  to  one  and 
that  special  attention 
should  be  given  to  the 
problems  of  the  smaller 
company. 

An  exchange  of  informa- 
tion was  much  desired  on 
rate  problems,  Mr.  Ballard 

said,  and  an  agreement  on  matters  involving  Railroad 
Commission  action.  Two  considerations  must  be  borne 
in  mind — the  securing  of  a  fair  rate  of  return  and  the 
protection  of  investment.  Bearing  on  this  is  the  fact 
that  the  central  station  turns  its  capital  over  only  once 
in  four  or  five  years  as  against  the  four  to  eight  turn- 
overs per  year  in  other  lines  of  business. 

The  alarming  increase  in  the  price  of  fuel  oil  was 
pointed  out  as  a  new  and  most  serious  problem. 

Reports  were  received  from  the  secretary,  the  treas- 
urer and  the  membership  committee. 

George  B.  Muldaur,  representing  the  national  asso- 


STRONG  POINTS  IN  PRESIDENT 
BALLARD'S  ADDRESS 


In  our  organization  particular  attention  has  been 
given  to  the  manufacturing,  jobbing  and  contract- 
ing interests  to  develop  a  unity  of  effort  within  our 
area  of  operation,  and  the  response  in  membership 
from  these  interests  has  been  quite  gratifying.  Here- 
after they  will  be  represented  on  the  executive  com- 
mittee. Conditions  in  our  section  of  the  country  de- 
mand a  close  relation  between  all  branches  of  the 
industry  and  it  devolves  upon  us  to  lead  the  way. 

This  organization  stands  emphatically  and  un- 
equivocally for  closer  relations  and  broader  under- 
standing between  the  utility  companies  and  the  pub- 
lic and  will  work  unceasingly  to  that  end. 

A  utility  which  through  wise,  skillful  and  diligent 
management  has  reached  a  point  of  such  efficiency 
that  it  is  enabled  to  improve  its  service,  to  operate 
at  lower  cost  and  to  more  advantageously  finance  its 
requirements  should  .  .  .  receive  a  recognition 
which  would  tend  to  put  a  premium  upon  careful, 
economical  and  efficient  operation. 

With  the  modern  doctrine  of  concentration  of  pro- 
duction and  unified  system  of  distribution  serving 
large  areas  with  diversified  demands,  the  solution  of 
the  much-mooted  question  of  municipal  ownership 
will  be  worked  out  solely  along  sane  and  logical  lines. 

Costs  of  materials,  supplies  and  commodities  of  all 
sorts  have  jumped  amazingly  in  the  past  two  or 
three  years,  but  a  review  over  a  longer  period  reveals 
the  fact  that  there  has  been  a  constantly  increasing 
level  of  prices,  aside  from  the  abnormal  development 
in  the  immediate  past.  .  .  .  Yet  in  the  face  of  this 
electric  rates  have  been  falling  steadily. 


ciation,   conveyed  a  welcome  to  the  new  section   from 
New  York  headquarters. 

The  meeting  was  then  turned  over  to  S.  V.  Walton, 
Pacific  Gas  &  Electric  Company,  chairman  of  the  com- 
mercial committee,  and  the  remainder  of  the  afternoon 
was  devoted  to  commercial  questions. 

Simpler  Rate  Schedules 

The  paper  on  rate  making  by  W.  G.  Vincent,  Jr., 
Pacific   Gas  &  Electric   Company,   provoked  a  general 

discussion.  It  was  agreed 
that  the  urgent  need  is  for 
simpler  rates  which  the 
consumer  can  understand. 
Those  who  favored  a 
straight  meter  rate  pre- 
sented views  in  opposition 
to  the  differential  rate. 
The  former  can  be  ex- 
plained satisfactorily  to 
the  small  consumer,  and 
the  latter  encourages  the 
greatest  use  of  electric 
service. 

It  was  apparent  that 
there  are  two  points  of 
view  on  the  rate  question, 
i.e.,  the  theory  of  rate  mak- 
ing and  the  application  of 
rates.  The  ideal  way  would 
be  to  have  an  expert  study 
the  conditions  in  each  case 
and  assign  a  rate  that 
suited.  The  danger  in  this 
that  makes  it  impractica- 
ble is  the  charge  of  dis- 
crimination. So  the  com- 
promise method  has  been 
for  the  company  to  lay 
down  the  principles  on 
which  rates  will  be  charged 
and  then  let  the  consumer 
select  his  own  rate  by  the 
class  in  which  he  places 
himself. 

An  appeal  was  made  to 
the  commission  to  recognize  the  difference  between 
classification  and  discrimination.  Irrigation  pumping 
installations  were  cited  as  instances  of  connected  load 
that  might  be  on  the  lines  without  using  energy  for 
several  years  and  then  in  a  season  of  drought,  when 
the  hydroelectric  company  least  wanted  it,  there  would 
come  on  the  load  curve  sudden  heavy  demands  for 
pumping.  Some  companies  have  as  high  as  70  or  80 
per  cent  of  such  load.  It  was  agreed  that  a  fixed 
charge  on  the  connected  load  basis  was  essential. 

Among  those  who  discussed  the  paper  were  H.  F. 
Jackson,  Sierra  &  San  Francisco  Power  Company ;  L.  S. 
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Ready,  California  Railroad  Commission;  n.  L  Aller, 
Pacifli  Gs  A  Electric  Company,  Phoenix,  Aria  .  0  B 
Coldwell,  Portland  Railway,  Lighl  A  Power  Company; 
A.  E.  Wishon,  South  San  Joaquin  Power  Company; 
Edward  Whaley,  Northern  California  Power  Company; 
('.  P,  Butte,  Butts  Engineering  Company,  San  Fran 
o,  and   Frank  Somors,  Century   Electric  Company, 

San    I 

Eli  «  nuc  Cooking  and  w  mm;  hi  minc 

Ths  paper  on  electric  cooking  and  water  heating  by 
J.  B.  Black  brought  out  discussion  covering  s  wide 
range  of  experience.  Practically  all  of  the  companies 
whoso  representatives  ipoke  had  rates  tor  water  heating 

of  -  cents  or  loss,  i.i  routs  per  kilowatt  hour  being  the 

lowest. 

A  plea  was  made  hy  II.  S.  l'.atrholder.  Western  States 
Gas  A  Electric  Company,  for  the  electric  heater  to  warm 
kitchens  where  electric  ranges  were  in  use.  He  had  been 
able  to  show  consumers  how  a  rate  of  1.5  cents  per 
kilowatt-hour  would  do  this  as  cheaply  as  it  could  be 
done  with  other  fuels  in  rural  districts. 

Glenn  1).  Smith,  Ontario  Power  Company,  discussed 
his  company,  serving  only  two  small  towns,  as  typical 
of  smaller  central  stations.  His  men  had  placed  140 
ranges  and,  since  no  large  industrial  load  could  be  ex- 
pected, they  looked  to  the  electrification  of  the  kitchen 
for  their  chief  revenue.  He  strongly  favored  the  elec- 
tric heater  for  kitchen  use.  One  dealer  present  had  sold 
150  electric  heaters  for  use  on  a  7-cent  basis  and  had 
had  only  one  complaint  about  high  bills.  Of  course 
with  electric  range  rates  in  effect  the  cost  would  be  cor- 
respondingly less. 

Work  of  Engineering  Committee 

The  first  engineering  session  on  Friday  morning  was 
presided  over  by  J.  S.  Woodbridge,  Sierra  &  San  Fran- 
cisco Power  Company,  who  reviewed  the  work  on  which 
the  engineering  committee  has  been  engaged.  Co- 
operation with  the  railroad  commission  in  deciding  upon 
overhead  construction  and  on  inductive  interference 
was  included,  as  well  as  work  on  insulator  failures  and 
the  standardization  of  various  equipment. 

Transformer  Standards 

S.  J.  Lisberger,  Pacific  Gas  &  Electric  Company,  in 
discussing  the  paper  on  transformer  standardization, 
reported  that  the  co-operation  of  many  companies 
through  the  new  section  had  facilitated  agreement  on 
design  to  which  the  manufacturers  had  responded 
quickly.  Representatives  of  manufacturers  and  jobbers 
pointed  out  that  this  standardization  would  reduce  cost, 
would  make  for  quicker  deliveries,  and  would  enable 
the  jobber  to  protect  customers  without  too  burdensome 
stock. 

Mr.  Jackson  urged  study  of  distributing  conditions 
before  final  decision  on  transformer  standards  was 
adopted.  Peculiarities  of  Western  distributing  sys- 
tems were  discussed,  such  as  No.  4  wire  lines  20  miles 
(32.2  km.)  long  serving  irrigation  pumps,  and  it  was 
agreed  that  sacrifices  would  be  made  where  necessary 
to  secure  some  standard  that  all  could  use 

Overhead-Construction  Rules 

An  outline  of  the  California  Railroad  Commission 
safety  orders  on  overhead  construction  was  presented  by 
A.  F.  Bridge  of  the  commission. 


Di   CUSSion    indicated    the    general    belief    that     ,-land- 

ardization  of  lighl  bul  sate  construction  was  preferable 
to  much  special  provision  sin  conditions  and  lo- 

I  al  ions. 

(•tliers   who  discussed   the  paper   were   A.    II.   BabCOCk 

and  Fred  Geible,  Southern  Pacific  Company;  L  EL 
Brown,  General  Electric  Company;  w.  P.  L'Hommedieu, 
We  tinghouse  Electric  A  BAanufacturing  Company;  BS. 
K.  Northmore,  Los  Angeles  Gas  &  Electric  Company; 

P.  M  Downing,  Pacific  Cas  &  Kleetrie  Company,  and 
('.  ().  Toole,  Southern  Sierras  Tower  Company. 

In  discussing  the  paper  on  porcelain  line  insulators 
P.  M.  Lincoln,  Westinghouse  Kleetric  &  Manufacturing 
Company,  announced  that  he  had  brought  an  expert  on 
ceramics  to  the  coast  to  study  Western  requirements. 
To  find  out  what  is  the  matter  with  insulators  and  how 
they  can  be  improvtd  is  the  undertaking  of  his  company, 
he  said. 

Prof.  R.  W.  Sorensen,  Throop  College  of  Technology, 
described  an  oscillator  for  testing  line  insulators.  Tests 
on  a  number  of  Pacific  Light  &  Power  Corporation  lines 
had  shown  that  leaky  insulators  were  found  most  often 
in  groups.  The  average  of  defectives  removed  from 
the  150,000-volt  line  is  about  2y2  per  cent  per  annum. 

Joint  Committee  on  Inductive  Interference 

Mr.  Bridge  announced  that  the  joint  committee  on 
inductive  interference  was  almost  ready  to  report  to 
the  Railroad  Commission,  bringing  up  to  date  the  previ- 
ous orders  and  clearing  up  certain  new  phases  of  the 
situation.  He  said  that  effort  had  been  made  particu- 
larly toward  a  definition  of  a  parallel  so  that  power  com- 
panies might  know  just  what  they  were  expected  to 
avoid. 

In  discussing  the  paper  on  high-head  Francis  tur- 
bines, John  A.  Koontz,  Great  Western  Power  Company, 
cited  the  case  of  runners  in  the  Big  Bend  plant  on  the 
Feather  River.  These  runners  have  given  satisfactory 
service  and  have  not  been  renewed  since  1908,  although 
operating  at  400  r.p.m.  under  a  head  of  420  ft.  (128  m.). 
These  wheels  often  operate  two  years  without  having 
the  casings  removed. 

In  opposition  to  this  Mr.  Poole  cited  the  case  of 
Francis  runners  under  400-ft.  (121.9  m.)  head  on  his 
system  in  which  the  efficiency  dropped  to  60  per  cent 
in  six  months.  After  replacement  the  units  were  used 
another  four  months  and  were  then  found  to  have  an 
efficiency  of  only  40  per  cent  and  were  removed  and 
replaced  by  impulse  wheels. 

It  was  agreed  that  the  sediment  in  the  water  limited 
the  extent  to  which  Francis  runners  could  be  used. 

Joint  Pole  Construction 

A  discussion  of  joint  pole  construction  at  the  engi- 
neering session  on  Friday  afternoon,  April  20,  showed  a 
belief  that  joint  pole  contracts  should  be  drawn  up  by 
attorneys  but  that  specifications  should  be  left  open  to 
change. 

The  Los  Angeles  Gas  &  Electric  Company  believed 
that  the  joint  pole  committee  had  reduced  its  city  line 
troubles  50  per  cent.  The  Los  Angeles  joint  pole  com- 
mittee now  attends  to  23,000  poles. 

In  discussing  the  question  of  fuse  protection  of  trans- 
formers and  branch  lines  there  was  agreement  on  the 
need  of  an  automatic  switch.  The  fuse  was  considered 
as  now  at  its  zenith. 
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One  company,  finding  fuse  trouble  traceable  largely  to 
improper  fusing,  made  up  standard  fuse  kits  which 
linemen  are  required  to  use.  These  are  tin  cylinders 
with  brass  tag  labels. 

Steam  Turbine  Standby  Stations 

The  paper  on  steam  turbine  standby  stations  was  fol- 
lowed by  discussion  of  various  methods  of  synchronous 
condenser  operation.  Opinion  was  divided  on  the  ques- 
tion of  whether  auxiliary  apparatus  should  be  driven 
by  steam  or  electricity,  but  it  was  agreed  that  there 
should  always  be  some  steam  in  the  turbine  when  it  is 
turning  over  at  full  speed. 

Insulating  brick  boiler  settings  received  some  atten- 
tion. A  steam  reserve  pumping  station  in  San  Francisco 
was  said  to  keep  up  steam  constantly  in  a  250-hp.  lagged 
boiler  with  only  one  barrel  of  fuel  oil  per  day. 

Industrial  Electric  Heating 

The  paper  on  industrial  electric  heating  at  the  com- 
mercial session  on  Friday  morning  developed  a  number 
of  suggestions  for  new  markets.  W.  S.  Leffler,  Great 
Western  Power  Company,  described  an  electric  humid- 
ity-controlling device  using  36  kw.  on  an  80  per  cent 
load  factor,  which  could  be  used  in  a  wide  variety  of 
industries. 

Samuel  Kahn,  Western  States  Gas  &  Electric  Com- 
pany, described  crucible  steel  electric  furnaces  on  his 
lines  which,  at  1  cent  per  kilowatt-hour,  were  operated 
at  half  the  cost  of  fuel  oil  needed  to  do  the  same  work. 
These  had  an  80  per  cent  power  factor  during  regular 
operation. 

Merchandising  a  Popular  Subject 

More  discussion  was  brought  out  by  the  paper  on 
merchandising  than  by  any  other  paper  of  the  commer- 
cial section. 

S.  M.  Kennedy,  Southern  California  Edison  Company, 
made  it  clear  that  the  central  station's  first  duty  was 
to  its  stockholders — that  it  must  adopt  that  merchan- 
dising method  which  will  develop  the  load  desired 
in  the  most  advantageous  way. 

Mr.  Walton  reported  that  the  Pacific  Gas  &  Electric 
Company  had  put  out  in  a  co-operative  campaign  last 
year  45,000  pieces  of  apparatus  with  a  total  rating  of 
27,000  kw. 

P.  H.  Booth,  Hotpoint  Electric  Heating  Company, 
urged  more  activity  on  general  publicity  campaigns  and 
intensive  study  of  the  merchandising  problems  of  each 
central  station. 

Mr.  Britton  said  the  central  station  should  and  would 
help  the  dealer  in  merchandising  appliances  wherever 
the  conditions  were  such  that  co-operation  could  be 
effected. 

Several  representatives  of  jobbers  and  dealers  pointed 
out  that  co-operative  plans  put  at  the  service  of  the  cen- 
tral station  the  long  experience  in  merchandising  which 
dealer  and  jobber  have  acquired. 

Commercial  Organization 

The  paper  on  commercial  organization  led  to  a  sug- 
gestion from  Mr.  Aller  which  met  very  general  approval. 
He  pointed  out  that  the  small  central  station  needs 
specialists  just  as  do  the  larger  companies,  but  that  it 
cannot  keep  them  busy.  He  therefore  proposed  that  the 
N.  E.  L.  A.  establish  a  school  for  training  such  men, 


who  could  then  be  assigned  to  the  companies  as  they 
were  needed.  The  school  could  probably  be  made  self- 
supporting  or  nearly  so  if  a  large  central  station  would 
foster  it  and  break  in  the  men  under  the  supervision  of 
its  experts. 

Mr.  Britton  replied  to  this  by  pledging  the  support  of 
his  company  in  carrying  out  such  a  scheme. 

Highway  Lighting 

The  paper  on  highway  lighting  was  discussed  by  W. 
D'A.  Ryan,  General  Electric  Company,  and  S.  J.  Lis- 
berger,  Pacific  Gas  &  Electric  Company. 

Mr.  Ryan  objected  to  short  terms  on  contracts  for 
highway  lighting.  Highest  grade  equipment  could  be 
put  in,  he  said,  only  on  long-term  contracts.  He  pre- 
dicted rapid  advance  in  the  lighting  of  highways  be- 
tween towns  and  cited  several  recent  advances  in  the 
art  which  promise  to  facilitate  this. 

Rural  districts  could  not  afford  high  intensity  of 
highway  illumination,  Mr.  Lisberger  said.  He  de- 
scribed a  plan  of  silhouette  lighting  which  could  be 
made  effective  at  low  cost. 

Accounting  and  Public  Policy  Committees 

At  a  final  joint  session  on  Friday  afternoon  the  report 
of  the  accounting  committee  was  presented  by  B.  T. 
Story,  chairman,  Southern  California  Edison  Company. 

The  public  policy  committee  presented  a  resolution, 
which  was  carried  unanimously,  to  further  water-power 
development  on  equitable  terms.  Another  resolution, 
carried  unanimously,  tendered  to  the  government  the 
use  of  the  systems  and  service  of  member  companies  in 
such  manner  as  might  be  desired. 

New  Officers  and  Entertainments 

Officers  elected  for  the  ensuing  year  were  as  follows: 
President,  H.  F.  Jackson,  Sierra  &  San  Francisco  Power 
Company;  first  vice-president,  Samuel  Kahn,  Western 
States  Gas  &  Electric  Company;  second  vice-president, 
E.  R.  Davis,  Pacific  Light  &  Power  Corporation ;  secre- 
tary, A.  H.  Halloran,  Journal  of  Electricity ;  treasurer, 
A.  N.  Kemp,  Pacific  Light  &  Power  Corporation. 

Additional  members  on  the  executive  committee  were 
appointed  as  follows:  Representing  manufacturers,  K. 
E.  Van  Kuren,  Westinghouse  Electric  &  Manufacturing 
Company;  representing  jobbers,  Dave  Harris,  Pacific 
States  Electric  Company;  representing  contractors,  H. 
C.  Reid,  Pacific  Fire  Extinguisher  Company. 

Automobile  trips  and  card  tournaments  were  provided 
for  the  ladies  while  the  sessions  were  being  held. 

On  Thursday  evening  an  illustrated  lecture  was  given 
by  C.  O.  Poole  on  the  Southern  Sierra's  system. 

At  a  banquet  on  Friday  evening  talks  were  made  by 
Max  Thelen,  president  California  Railroad  Commission ; 
Johnathan  S.  Mitchell,  Los  Angeles  Chamber  of  Com- 
merce, and  O.  B.  Coldwell,  Northwest  Electric  Light  & 
Power  Association. 

Delegates  were  taken  by  automobiles  on  Saturday 
over  the  "rim-of-the-world"  road  to  the  crest  of  the  San 
Bernardino  mountains,  where  a  "mile-high  luncheon" 
was  served  at  Pine  Crest  by  the  Southern  Sierras 
Power  Company.  Returning  via  Colton  and  San  Ber- 
nardino, stops  were  made  at  the  steam  substations  in 
these  two  towns  and  at  the  plant  of  the  Riverside  Port- 
land Cement  Company.  The  convention  was  closed  with 
a  ball  on  Saturday  night. 
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HIGH  SI'KKI)  TELEGRAPHY 

APPROVED  IN  ENGLAND 

Multiplex  A|>|i.ii.itus  Developed  in  American  Practice 
Recommended  by  Committee  in  Report 

to  Post  Office   Depai  tment 

\  report  has  been  made  by  a  committee  appointed 
i>.\  tin-  Postmaster  General  of  Great  Britain  to  consider 
the  position  of  high-speed  telegraphy. 

Attcr  reviewing  the  automatic  high-speed  aystema 
the  committee  announces  that  for  ordinary  commercial 
telegraph  work  between  the  main  centers  of  the  British 
post  office  service  the  inventions  based  on  the  multiplex 

method    are    superior.       Multiplex    systems    conduce    t<> 

economy  in  stall'  and  in  office  equipment ;  they  are  sub- 

to  less  serious  stoppages  and  delays  than  automatic 
systems,  necessitate  less  spare  plant  and  less  costly 
maintenance,  and  arc  economical  in  respect  of  lines 
and  of  paper  tape  for  transmission.  The  report  adds: 
"The  Western  Electric  multiplex  apparatus  is  the 
most  generally  satisfactory  system  for  husy  lines  which 
we  have  examined.  A  quadruple  duplex  installation  of 
the  system  has  heen  working  since  March  last  between 
London  and  Manchester.  The  average  number  of  tele- 
grams per  operator  per  hour  is  consistently  well  over 
forty,  and  has  reached  forty-nine.  The  apparatus  has 
dealt  with  about  two-thirds  of  the  whole  traffic  between 
London  and  Manchester  on  a  single  circuit.  There  are 
not  many  circuits  in  the  kingdom  capable  of  keeping  the 
apparatus  fully  fed,  but  we  think  that  the  question  of 
extending  the  use  of  the  system  should  be  proceeded 
with  without  delav." 


LOS  ANGELES  AGREES  TO 

BUY  DISTRIBUTING  SYSTEMS 

Beginning   May   i,   Power  Companies  Will   Be   Dis- 
tributing Agents  of  City  Until  Details 
of  Purchase  Are  Settled 

The  City  Council  of  Los  Angeles  has  approved  the  re- 
vised draft  of  the  contract  covering  the  city's  purchase 
of  the  distributing  systems  of  the  Southern  California 
Edison  and  Pacific  Light  &  Power  companies.  The  plan 
carries  an  agreement  whereby  the  companies  will  dis- 
tribute power  from  municipal  plants  in  conjunction  with 
that  from  their  own  sources  until  the  city  takes  over 
the  properties. 

The  city  will  buy  the  desired  portions  of  the  two  dis- 
tributing systems  for  $8,270,000  plus  $1,145,000  for 
severance  damage.  The  temporary  agreement  provides 
that  in  addition  to  the  city's  power  the  companies  will 
furnish  such  additional  power  as  may  be  required  by 
the  territory  served,  to  be,  however,  not  less  than  25,000 
hp. 

The  companies  agree  to  maintain  the  systems,  make 
extensions  and  improvements,  collect  from  consumers 
as  the  city's  agents,  and  appoint  two  members  of  a 
board  of  supervision,  two  other  members  of  which  are  to 
be  appointed  by  the  city.  This  board  shall  determine 
policy  and  decide  questions  governing  maintenance  and 
extension  of  systems  and  management  of  the  business  in 
general. 

Under  the  temporary  agreement  the  companies  will 
retain  from  consumers'  collections  8  per  cent  per  an- 
num on  the  $8,270,000  purchase  price  and  6  per  cent  on 
$130,000  as  part  of  severance  damage  effected  by  the 


contract)     The  actual  cost  of  power  furnished  by  the 

companies    Is    tO   he   held   as   a   trust    fund,   to   he   turned 

over  lo  the  city   when  the  properties  sre  taken.     The 

remainder   ol'    the   collection!    li"tn   consumers    is   to   go 

to  the  city  as  its    hair  of  the  business.    The  agreement 

is    to    go    into    ell'ect    subject    to    approval    of    the    State 
Railroad  (  dmmission. 


ALLIS-CHALMERS  COMPANY 

LARGE  GAIN  IN  BUSINESS 

Sales  Billed   in   1916  Amount  to  $19,400,000,  a  Gain 

of  66  Per  Cent  Over  1915 — $16,000,000  Unfilled 

Orders  on  March  31,  1917 

Sales  billed  by  the  Allis-Chalmers  Manufacturing 
Company  during  the  calendar  year  1916  amounted  to 
$19,440,509,  a  gain  of  66.6  per  cent  over  the  previous 
year.     The  profit  and  loss  account  follows: 

Year  ended  1  >ec.  -';i                          L916  1 9 1 E  mi 

sales  Wiled    119,440,609  111,666,412  110,823,150 

CoBt,  Including  depreciation  and 

development  expenditures  ...    14,699,744  9,582,264  9,221,174 

Factory    profit       $4,740,765      $2,084,148      $1,101,976 

Selling,  publicity,  administra- 
tive  and  general  expenses...      1,838,454        1,353,054        1,379,685 

Net  manufacturing  profit $2,902,311         $731,094       *$277,709 

Other  income — Interest,  <lis- 
counts,  royalties,  commis- 
sions,   etc 2H2.709  347,258  262,641 

Net  profit   for   the  year $3,165,020      $1,078,352         '$25,068 

*L,oss. 

Otto  H.  Falk,  the  president,  says  in  the  annual  report: 

"During  1916,  in  accordance  with  the  policy  of  the 
company,  liberal  reserves  were  set  aside  out  of  earnings 
before  arriving  at  the  results  above,  reported.  The 
reserve  for  depreciation  of  machinery  and  plants 
amounted  to  $393,999  (all  special  machinery  considered 
of  no  benefit  for  future  operations  being  charged  direct 
against  contracts  as  part  of  the  cost) .  There  was  also 
expended  and  charged  off  during  the  year  the  sum  of 
$1,098,479  for  maintenance,  renewals  and  general  up- 
keep of  machinery  and  plants.  Inventories  were  care- 
fully reviewed  prior  to  closing  the  books  and  items 
contained  therein  of  finished  and  semi-finished  stock 
considered  obsolete  or  superseded  in  design  were  writ- 
ten down  to  estimated  realizable  values,  and,  as  a  fur- 
ther protection  on  account  of  high  prices  obtaining  for 
raw  materials  and  supplies,  substantial  allowances  have 
been  made  in  valuations. 

"In  order  to  provide  for  new  lines  of  apparatus  and 
to  expand  the  present  lines  of  manufacture,  there  was 
expended  during  the  year  for  standard  development,  con- 
sisting of  drawings,  patterns  and  tools,  the  sum  of 
$243,423,  which  has  also  been  charged  off. 

"The  company's  cash  investment  in  sundry  marketable 
securities  as  at  Dec.  31,  1916,  amounted  to  $1,995,640. 

"Following  the  initial  preferred  dividend  of  3  per 
cent  declared  by  the  directors,  payable  Jan.  15,  1916, 
there  have  since  been  declared  during  1916  dividends 
on  preferred  stock  aggregating  9  per  cent,  of  which  6 
per  cent  were  regular  and  3  per  cent  on  account  of  ac- 
cumulated dividends.  After  payment  of  the  above 
there  remained  10  per  cent  in  arrears  on  the  preferred 
stock.  The  preferred  stock  is  on  a  7  per  cent  basis ! 
commencing  with  1917. 

"The  unfilled  orders  on  hand  Dec.  31,  1916,  made  up 
entirely  of  the  company's  regular  lines  of  manufacture, 
amounted  to  $13,292,178  and  on  March  31,  1917,  they 
amounted  to  $16,000,000." 
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WESTERN  RED  CEDAR 

MEN  IN  ANNUAL  MEETING 

Comparative    Strength    Tests    of   Various    Kinds   of 

Poles,  Including  Different  Makes  of  Steel, 

to  Be  Held  in  Spokane 

The  annual  meeting  of  the  Western  Red  Cedar  Asso- 
ciation was  held  in  the  Davenport  Hotel,  Spokane,  Wash., 
on  April  3. 

In  his  address  E.  T.  Chapin,  Spokane,  the  president, 
said  that  out  of  the  567,000  Western  red  cedar  poles 
used  in  1915,  422,000  went  to  electric  railway,  light  and 
power  companies.  He  described  the  new  method  of 
creosote  treatment  and  predicted  that  soon  such  treat- 
ment would  be  almost  universal. 

In  accordance  with  a  suggestion  of  President  Chapin, 
a  resolution  was  passed  providing  that  a  committee  of 
three,  consisting  of  W.  M.  Leavitt  (chairman),  E.  T. 
Chapin  and  E.  A.  Lindsley,  be  authorized  to  arrange  a 
series  of  comparative  strength  tests  in  Spokane  within 
the  next  sixty  to  ninety  days,  of  Western  red  cedar  and 
various  other  kinds  of  poles,  including  the  different 
kinds  of  steel;  that  the  services  of  some  competent  en- 
gineer to  outline  and  conduct  the  experiments  be  se- 
cured, and  that  a  representative  of  the  United  States 
Forestry  Department  and  prominent  engineers  from  all 
over  the  country  be  invited. 

F.  C.  Culver  of  the  Sandpoint  (Idaho)  Lumber  &  Pole 
Company  is  the  new  president. 


MONTANA  POWER  EARNINGS 

SHOW  GREAT  BUSINESS  GROWTH 

Gains  of  44  Per  Cent  in  Gross  and  51  Per  Cent  in 

Net  Accompany  New  Construction  Plans 

to  Meet  Heavy  Demands 

Gross  earnings  of  the  Montana  Power  Company  in 
1916  increased  44.37  per  cent  over  1915,  and  net  earn- 
ings increased  51.71  per  cent. 

In  the  annual  report  President  John  D.  Ryan  says 
that  the  gains  are  due  to  marked  growth  in  general 
business,  including  new  business  from  extensions  to 
towns  not  previously  served,  and  to  earnings  from  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  and  sale  of 
energy  to  the  Anaconda  Copper  Mining  Company's  new 
electrolytic  zinc  reduction  plant. 

Total  rated  generating  capacity  in  1916  was  150,000 
kw.,  as  compared  with  120,000  kw.  in  1915;  867,940,326 
kw.-hr.  were  generated,  as  compared  with  488,517,672 
kw.-hr.  in  1915;  the  maximum  demand  was  150,000  kw., 
against  89,000  in  1915 ;  at  the  end  of  the  year  the  con- 
nected load  was  275,000  kw.,  as  compared  with  200,000 
kw.  in  1915.  During  the  latter  part  of  the  year  the 
maximum  demand  reached  the  full  rated  plant  capacity 
on  many  occasions. 

In  1916  $3,400,000  was  expended  on  new  construc- 
tion, transmission  lines,  additions  and  betterments. 

Regarding  the  Holter  development  Mr.  Ryan  says: 
"Construction  work  was  started  in  the  spring  of  1916 
on  the  new  .  40,000-kw.  development  at  Holter,  on 
the  Missouri  River,  about  30  miles  (48.3  km.)  north  of 
Helena.  The  dam  is  to  be  1350  ft.  (411.5  m.)  long  and 
110  ft.  (33.5  m.)  high  and  will  create  another  large 
storage  reservoir,  which  will  assist  materially  in  regu- 
lating the  flow  of  the  river  for  the  plants  lower  down 
stream.      The    generating    plant   will    consist   of    four 


vertical  single-runner  turbine  units  of  15,000-hp.  ca- 
pacity each.  Power  from  this  development  will  be  de- 
livered to  the  Great  Falls-Morel-Anaconda  transmission 
line,  which  passes  over  this  site.  It  is  expected  that 
this  plant  will  be  in  operation  the  latter  part  of  1917 
and  provide  for  the  increased  business,  which  will  come 
on  during  the  year.     About  $1,300,000  was  expended 


HOLTER  DEVELOPMENT  ON   THE   MISSOURI  RIVER 

on  this  construction  during  1916,  and  it  is  estimated 
that  $1,523,000  will  complete  this  development." 

Earnings  of  the  Montana  Power  Company,  Great 
Falls  Power  Company,  Thompson  Falls  Power  Company, 
Montana  Reservoir  &  Irrigation  Company  and  Great 
Falls  Water  Power  &  Town  Site  Company  follow : 

1916      1915      1914 

Gross    earnings    $6,244,905   $4,359,408   $3,778,285 

Operating   expenses    and    taxes....    1,491,623      1,191,904      1,139,04* 

Net    earnings    $4,753,282   $3,167,504   $2,639,239 

Interest    charges    1,319,735      1,189,162      1,063,614 

Surplus    over    charges $3,433,547   $1,978,342   $1,575,625 

Reserve   for  depreciation 350,000         300,000  

Balance  to  surplus $3,083,547   $1,678,342  

In  speaking  of  the  substantial  additions  to  the  equip- 
ment of  many  mining  and  smelting  industries,  Mr.  Ryan 
says  that  "the  most  important  of  these  is  the  new  elec- 
trolytic zinc  plant  of  the  Anaconda  Copper  Mining  Com- 
pany at  Great  Falls,  requiring  30,000  kw.    All  of  these 
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ANACONDA  COPPER  COMPANY   SUBSTATION,  GREAT  FALLS 

additions  are  permanent  in  character  and  provide  for 
more  economical  operations,  this  being  especially  true 
of  those  applied  to  metallurgy  and  the  reduction  of 
ores,  in  which  arts  marked  advances  have  been  made  in 
the  past  two  years.  No  important  decrease  in  earnings 
from  these  sources  is  anticipated  upon  the  return  of 
metals  to  normal  prices." 
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Co-operation  for  Vehicle  Promotion 

Manufacturers  Discuss  Problems  oJ    Marketing  and  Present  Concrete  Proposal  for 
Co-operation   Between  the  Separate  Interests 


As  A  beginning  to  a  broader  co-operation  between 
the  many  different  Interests  engaged  In  the  pro- 
motion of  the  electric  vehicle,  both  commercial  and 
passenger,  representatives  of  vehicle,  batter}  and  ac- 
cessor} manufacturers  gathered  on  Thursday  of  last 
week  at  the  instigation  of  the  Electric  Vehicle  Section 
of  tln>  National  Electric  Light  Association  in  NV«  York 
Cit}  for  a  general  discussion  of  the  problems  involved 
in  the  successful  marketing  of  the  electric  vehicle  in  the 


expectation  of  taking  a  definite  step  in  the  direction  of 
co-operation  with  one  another  and  with  the  central 

t  ions. 

A  program  of  four  papers  was  arranged.    The  papers! 
took  up  the  problem  of  marketing  the  electric  vehicle 

in  all  of  its  essential  phases.  "Advertising"  was  the 
title  of  the  first  paper,  which  was  read  by  E.  P.  Chal- 
t'ant,  in  the  absence  of  the  author,  (J.  I).  Fairgrieve, 
vice-president  of  the  Anderson  Electric  ('ar  Company. 


Concrete  Proposal  for  Co-operation  Between  Central  Station  Interests  and  Electric 
Vehicle,  Battery  and  Accessory  Manufacturers  for  Promotion  and  Develop- 
ment of  the  Electric  Vehicle  Business  in  Its  Various  Departments 


WHEREAS    the    representatives    of    the    central    station 
Interests  ;it  a  special  meeting  held  al   the  N.   E.   L.   A.   head- 
quarters,   New    york,    Feb.    14,    mi:,   were   unanimous   in   ex- 
sing  their  confidence  In  the  future  of  the  electric  vehicle 

business,    comprising    passenger   cars,    trucks,    industrial    trucks 

and  storage  batteries,  the  manufacturers,  gathered  together 
in  this  meeting,  held  at  N,  E.  \..  A.  headquarters,  New  York. 
April  19,  iiht,  have  unanimously  agreed  upon  the  recom- 
mendation of  the  following  procedure  to  further  promote  the 

sale   and    use   of   electric    vehicles: 

First — Owingr  to  the  difficulty  of  making  the  central  station 
companies  in  various  localities  familiar  with  the  community 
interests  of  the  manufacturers,  due  to  no  manufacturing  com- 
pany having  special  representatives  devoting  their  time  to 
this  purpose,  and  the  further  fact  that  a  representative  of 
this  grade  would  necessarily  be  a  partisan,  it  is  recommended 
that  the  combined  manufacturer'  and  central  stations'  inter- 
ests unite  in  raising  a  fund  for  the  purpose  of  employing 
and  defraying  the  expenses  of  an  experienced  and  competent 
man.  operating  under  the  jurisdiction  -of  the  N.  E.  L.  A.  head- 
quarters, whose  duties  will  lie  to  visit  central  stations  in  the 
cities  throughout  the  country  where  electric  vehicles  are,  or 
should  be.  in  general  us.',  for  the  purpose  of  meeting  the  offi- 
cials of  the  central  stations  and  "selling"  them  to  a  belief 
in  the  utility,  efficiency  and  economy  of  electric  vehicle 
transportation.  His  further  mission  will  be  to  aid  in  the 
inauguration  and  operation  of  electric  vehicle  bureaus  in  cen- 
tral stations.  It  is  understood  that  the  man  selected  for  this 
work  will  first  familiarize  himself  with  the  essential  details 
of  the  business  from  both  the  manufacturers'  and  central 
stations'  viewpoints,  and  will  secure  the  unanimous  indorse- 
ment of  the  manufacturers  of  the  proposals  and  recommenda- 
tions which  he  will  take  to  the  central  stations,  in  order  that 
the  manufacturers,  in  following  up  his  work,  shall  all  operate 
along    parallel    channels   and   talk    in   the   same   language. 

It  is  estimated  that  the  expense  of  conducting  this  depart- 
ment, including  salary,  traveling  expenses  and  printed  mat- 
ter, will  be  approx.mately,  but  not  to  exceed.  .$20,000  per 
annum.  It  is  recommended  that  the  manufacturing  interests 
that  are  parties  to  this  proposition  shall  each  contribute 
$1,000  per  annum  toward  the  total  expenses,  the  balance 
(amounting  to  probably  2.">  per  cent)  to  be  supplied  by  cen- 
tral station  interests  through  the  N.  E.  L.  A. 

This  man's  duties  will  be  under  the  direction  of  the  execu- 
tive committee  of  the  Electric  Vehicle  Section  of  the  N.  E. 
1..  A.,  and  he  will  make  reports  to  the  officials  of  this  section, 
who  will  in  turn  keep  the  contributing  members  informed 
of    his    activities. 

Assuming  the  principles  of  this  plan  to  be  sound,  the  con- 
tributing members  will  be  expected  to  commit  themselves  for 
a  period  of  two  years  it  being  estimated  that  it  requires 
this  period  of  time  to  give  the  plan  a  thorough  trial. 

Second — It  is  recommended  that  a  booklet  be  prepared  for 
distribution  to  central  stations  which  shall  set  forth  a  brief 
history  of  the  electric  vehicle  business,  its  potentialities  and 
its  possibilities,  the  same  to  be  supported  by  existing  statis- 
tics ;    also    that    this    booklet    be    prepared    by    the    joint    co- 


operation   of   the   advertising   departments   of   manufacturing 
members  and  the  N.  i-..  i,.  ,\.  headquarter*  stafl     This  booklet 

should    set     forth    the    following: 

(A)  Methods  now  being  successfully  employed  by  central 
stations  for  the  local  development  of  the  electric  vehicle  in- 
dustry, classified  as  to  population;  also  composite  recom- 
mendations by  manufacturers  for  the  local  development  of 
the  vehicle  business  by  central  stations  not  already  organ- 
ized for  that  work. 

(B)  Plans  which  might  be  adopted  by  central  stations  in 
establishing  electric  vehicle  bureaus;  also  recommendations 
as  to  how  this  work,  in  a  preliminary  way,  could  be  handled 
by  a  man,  the  whole  or  a  portion  of  whose  time  could  be  de- 
voted to  this  development,  co-operating  in  both  sales  anu 
mechanical  matters  with  local  dealers  and  garage  men. 

(C)  Specimen  advertisements  of  a  neutral  nature  to  be 
used  by  central  stations  for  local  purposes,  with  or  without 
modifications,  intended  for  newspapers,  theater  programs, 
billboards,  street  cars  and  electrical  signs. 

(D)  Complete  information  regarding  charging  apparatus, 
comprising  rotary  sets,  mercury-are  rectifiers  and  rheostats 
and  their  methods  of  installation  and  use ;  also  suggestions 
in  regard  to  supplying  these  outfits  to  public  and  private 
garages    on    deferred    payment. 

(E)  Information  to  aid  central  stations  in  co-operating 
with  local  dealers  and  garages  for  the  installation  of  electric 
garages   and    their   equipment. 

(F)  Information  for  central  stations  as  to  appliances  for 
emergency  charging  at  their  substations,  with  particular  ref- 
erence to  boosting  facilities  at  country  clubs,  public  parks, 
amusement  resorts  and  suburban  points. 

(G)  Recommendations  to  central  stations  for  the  creation 
of  electric  vehicle  departments  within  their  local  organizations 
for  the  proper  instructions  to  garage  employees  and  to  private 
owners  for  the  charging  and  care  of  batteries. 

(H)  Information  to  central  stations  as  to  what  has  already 
been  done  in  large  cities  regarding  parking  facilities  and 
recommendations  for  use  in  cities  where  these  facilities  do 
not   already  exist. 

(I)  Recommendations  to  central  stations  to  chart  their 
respective  localities  and  suburban  towns,  showing  where  the 
electric  garaging  and  boosting  could  be  obtained,  and  that  the 
central  stations  make  this  information  available  in  booklet 
form   to   owners. 

(J)  Cite  battery  exchange  methods  now  successfully  em- 
ployed by  central  stations,  with  information  regarding  the 
installations,  operation  and  co-operation  available  from  ve- 
hicle   and   battery   manufacturers. 

(K)  Recommendations  to  central  stations,  acting  as  neu- 
trals, to  get  local  garage  men  together  for  uniform  methods, 
examples  to  be  given  of  successful  methods  employed  in 
different  cities,  showing  both  the  flat  rate  and  the  measured 
service  plans. 

Third — Recommendation  that  central  stations  be  made 
familiar  with  the  value  of  electric  vehicle  charging  as  an  off- 
peak,  long-hour,  low-demand  department  of  their  business 
with  a  possible  view  to  rate  revision. 
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Mr.  Fairgrieve,  after  describing  in  general  terms  some 
of  the  conditions  that  exist  to-day  in  the  market  for 
electric  vehicles,  made  the  following  recommendations: 

First — That  the  central  stations  run  at  their  expense 
a  series  of  advertisements  in  their  local  newspaper,  copy 
to  be  educational  and  impartial. 

Second — That  the  central  stations  inclose  with  their 
monthly  statements  to  clients  printed  or  novelty  inserts 
advising  the  purchase  of  electric  cars. 

Third — That  each  central  station  in  localities  where 
electric  vehicles  are  used  employ  in  its  new-business  de- 
partment a  capable  man  to  devote  his  time  exclusively 
to  building  up  the  use  of  the  electric  vehicle. 

Fourth — That  a  money  appropriation  from  the  N.  E. 
L.  A.  be  prorated  among  the  electric  vehicle  manufac- 
turers in  proportion  to  the  amount  that  each  manufac- 
turer will  himself  agree  to  spend  for  his  season's  na- 
tional advertising,  with  the  agreement  that  each  manu- 
facturer so  benefiting  will  devote  at  least  two-thirds  of 
his  copy  to  the  general  merits  of  the  electric  vehicle. 

"What  Co-operation  Means,"  by  E.  P.  Chalfant,  pre- 
sented in  a  clear-cut  manner  the  necessity  for  a  rational 
program  of  constructive  co-operation,  financial,  physical 
and  educational,  between  the  manufacturers  and  the  cen- 
tral stations.    He  said: 

"The  manufacture  and  sale  of  electric  vehicles  repre- 
sents 100  per  cent  of  our  business,  and  the  sale  of  elec- 
tric energy  for  charging  these  vehicles  represents  prob- 
ably less  than  5  per  cent  of  the  business  of  the  central 
station;  nevertheless,  a  partnership  arrangement  for 
educating  the  public  as  to  the  potentiality  of  the  electric 
vehicle,  and  making  it  easy  to  own  and  operate  that 
vehicle,  will  develop  for  the  industry  a  volume  of  busi- 
ness that  will  return  handsome  profits  to  both  partners." 

The  problems  of  local  distribution  regarding  the  re- 
spective value  of  dealers,  branch  offices  and  central  sta- 
tions were  analyzed  minutely  by  P.  D.  Wagoner,  presi- 
dent of  the  General  Vehicle  Company,  Inc.  Mr.  Wag- 
oner was  emphatic  in  stating  that  the  manufacturers 
should  not  look  to  the  central  stations  for  actually  pro- 
moting the  sale  of  vehicles,  but  rather  that  it  would  be 
to  the  "best  interests  of  all  manufacturers  to  secure  ac- 
tive independent  dealers  and  then  for  both  the  manu- 
facturer and  the  dealer  to  secure  such  co-operation  from 
the  central  station  as  may  be  obtainable." 

"Charging  Problems  in  Vehicle  Selling"  was  the  sub- 
ject assigned  to  C.  A.  Street,  but  he  stated  that  so  far 
as  he  was  able  to  find  out  there  was  "no  such  animal." 

Following  the  papers  there  was  a  small  amount  of 
discussion  which  paved  the  way  for  a  resolution  by  Mr. 
Chalfant,  which  is  printed  here  in  full,  setting  forth  in 
definite  terms  a  plan  for  co-operation  between  the  dif- 
ferent interests  involved.  In  discussing  the  resolution, 
which  was  finally  unanimously  adopted,  all  who  spoke 
made  it  clear  that  it  was  the  consensus  of  opinion  that 
one  man  must  have  charge  of  whatever  plan  is  actually 
put  in  force,  that  the  details  of  the  plan  must  be  clearly 
and  definitely  worked  out,  and  that  the  thing  to  be  sold 
is,  first,  electric  transportation.  It  seemed  also  to  be 
the  opinion  of  the  majority  that  the  time  was  not  ripe 
for  a  national  advertising  campaign. 

The  resolution  upon  adoption  was  referred  to  the 
Electric  Vehicle  Section  of  the  N.  E.  L.  A.,  with  the 
understanding  that  should  that  body  adopt  it  in  essence 
a  committee  should  be  appointed  to  crystallize  the  plan 
still  further  and  present  it  to  the  separate  interests. 


ELECTRIC  STORAGE  BATTERY 

EMPLOYEES  RAISE  FLAGS 

Workers    in    Every    Manufacturing    and    Office    De- 
partment of  the   Works  of  the  Company 
at  Philadelphia  Purchase  Flags 

In  every  manufacturing  and  office  department  of  the 
Electric  Storage  Battery  Company,  Philadelphia,  the 
employees,  on  their  own  volition,  contributed  to  a  fund 
for  the  purchase  of  flags  and  bunting  to  decorate  their 
workroom   or  department. 

Addresses  were  made  at  several  of  the  flag  raisings 
by  an  officer  of  the  United  States  Navy,  stationed  at  the 


THE   EMPLOYEES   FURNISHED   THE   FLAGS 

works,  who  expressed  himself  as  highly  gratified  at  the 
patriotic  spirit  shown  in  every  department.  At  two  of 
the  flag-raising  exercises  a  parade  with  a  band  formed 
part  of  the  ceremony. 


SPRINGFIELD  (MASS.)  RAILWAY 

MAKES  POWER  CONTRACT 

Turners     Falls    Power    &    Electric    Company    Will 

Furnish  Energy  to  Operate  Cars  and  Will 

Spend  $3,000,000  on  Plants 

A  power  contract  has  been  signed  by  the  Springfield 
(Mass.)  Street  Railway  and  the  Turners  Falls  Power  & 
Electric  Company,  operating  an  extensive  system  in 
the  central  Connecticut  Valley.  The  Springfield  com- 
pany will  purchase  the  entire  input  required  to  operate 
its  cars,  and  the  Turners  Falls  company  will  expend, 
within  two  or  three  years,  about  $3,000,000  for  exten- 
sions  in  the  Springfield-Greenfield   region. 

The  Turners  Falls  company  plans  include  the  erec- 
tion of  a  large  modern  steam  turbine  station  to  supple- 
ment the  hydroelectric  plant  built  recently  at  Montague 
City  and  other  smaller  generating  stations  tied  into  the 
system.  Supply  of  power  to  the  Springfield  railway  will 
require  construction  of  various  motor-generator  sub- 
stations, which  will  be  supplied  from  the  66,000-volt 
lines  of  the  Turners  Falls  company.  These  are  already 
connected  with  the  steam  plant  of  the  United  Electric 
Light  Company,  Springfield,  and  when  energy  is  pro- 
vided according  to  contract,  the  engine-driven  steam 
plant  of  the  railway  at  Springfield  will  be  shut  down. 
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Commission 

Riding's 

Important    division*  of   vnnoii.i   itate 

bodies  InTolTing  or  affecting  electric 

liK'lil  "nil  power  utilil  ic.n 


Kale    Schedule    Approved    in    Indiana. 

The  Public  Service  Commission  of  in 

diana  has  approved  a  supplemental  rate 
schedule  of  the  Public  Utilities  Con 
pany  of  Kvansville  for  energy  supplied 
to  Winslow,  End.  The  new  rates  are  re- 
ductions and  grade  from  12  cents  to  C 
cents  per  kilowatt-hour,  tne  latter 
charge  being  for  all  energy  used  in 
any  one  month  over  100  kw. 

Electric  Rate  Proceedings  in  New 
York. — The  New  York  Public  Service 
Commission,  First  District,  has  decided 
to  continue  the  proceedings  which  it 
started  some  time  ago  to  investigate 
the  electric  rates  of  the  Bronx  Gas  & 
Electric  Company  and  of  the  West- 
chester Lighting  Company  in  portions 
of  the  Bronx  which  are  not  served  by 
the  New  York  Edison  Company. 

Enlarged  Jurisdiction  for  Colorado 
Commission. — Governor  Gunter  of  Colo- 
rado has  signed  a  bill  amending  the 
law  which  gives  the  commission  power 
to  refuse  permits  for  competitive  utili- 
ties in  any  distriet  where  proper  service 
at  reasonable  rates  is  being  rendered  by 
an  existing  utility.  It  also  provides  that 
where  a  municipality  desires  to  acquire 
any  privately  owned  public  utility  it 
must  make  application  to  the  commis- 
sion, which  will  fix  the  value  of  the  util- 
ity and  submit  the  question  of  purchase 
at  such  price  at  a  special  election. 

Regulation  for  Meter  and  Service 
Connections  in  Colorado. — Rules  and 
regulations  for  gas,  electric  and  water 
service  of  private  and  municipal  utili- 
ties were  adopted  by  the  Public  Utili- 
ties Commission  of  Colorado,  effective 
on  Jan.  1,  1917.  Upon  application  by 
the  city  of  Colorado  Springs  for  a  re- 
hearing as  to  the  reasonableness  of  Rule 
14,  "Meter  and  Service  Connections," 
the  commission  suspended  this  rule  un- 
til April  1.  At  a  hearing  F.  J.  Rankin, 
engineer  for  the  commission,  recom- 
mended that  the  application  of  this 
rule  to  private  and  municipal  water 
utilities  be  suspended  indefinitely.  The 
commission  was  "convinced  that  rule 
14  in  so  far  as  it  applies  to  municipally 
owned  and  privately  owned  water  utili- 
ties should  be  suspended.  In  the  event 
the  commission  shall  be  called  upon  in 
the  future  to  value  water  utilities, 
whether  privately  or  municipally  owned,, 
for  the  purpose  of  establishing  reason- 
able rates,  the  commission  will  be  free 
to  require  the  utility  to  install  and 
maintain  service  connections  in  the 
event  the  commission  makes  allowance 
in  the  rate  structure  for  this  practice.". 

Deciding  Between  Two  Corporations. 
— In  the  matter  of  the  petition  of  the 
Colliers  Light,  Heat  &  Power  Company 
under  Section  68  of  the  public  service 
commission  law  for  permission  to  con- 
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necessary burdens.     <-)  The  making  of 

extensions  by  one  corporation  should 
not  be  encouraged  when  they  are  ap- 
parently for  the  sole  purpose  of  handi- 
capping the  operations  of  another  cor- 
poration doing  business  in  an  adjacent 
territory.  (.'!)  The  wishes  of  the  public 
which  is  to  be  served  should  be  taken 
into  consideration  in  considering  the 
question  as  to  which  of  two  corpora- 
tions should  be  permitted  to  operate  in 
a  new  territory  into  which  each  of  them 
wishes  to  extend  its  lines." 

Commission  Consent  Necessary  in 
New  York. — In  the  matter  of  the  com- 
plaint of  the  Colliers  Light,  Heat  & 
Power  Company  against  the  Oneonta 
Light  &  Power  Company,  alleging  that 
the  last-named  company  is  unlawfully 
furnishing  to  the  public  electricity  in  a 
lighting  district  at  Oneonta  Plains,  the 
New  York  Public  Service  Commission, 
Second  District,  held  "(1)  An  elec- 
trical corporation  which  has  no  fran- 
chise in  a  municipality  cannot  begin 
construction  of  its  plant  therein  for  the 
sale  and  distribution  of  electricity  with- 
out the  consent  and  approval  of  the 
commission  notwithstanding  that  no 
portion  of  its  plant  or  distribution  sys- 
tem is  placed  upon,  along,  or  across  the 
public  highways  of  the  municipality.  (2) 
An  electrical  corporation  cannot,  with- 
out the  consent  of  the  commission,  ex- 
tend its  lines  into  a  municipality  in 
which  it  has  no  franchise  to  carry  on  its 
business  even  though  such  extensions 
are  entirely  upon  private  property." 

Are  Gas  and  Electrical  Utilities 
"Similar"? — Whether  the  "certificate 
of  public  necessity"  clause  in  the  law 
applies  to  a  gas  utility  entering  a  field 
served  by  an  electrical  utility  is  the 
question  that  has  been  raised  before  the 
Oregon  Public  Service  Commission  by 
the  North  Coast  Power  Company  of 
Portland.  According  to  the  North  Coast 
Power  Company,  the  Portland  Gas  & 
Coke  Company  is  now  laying  mains  into 
Washington  County  from  the  Mult- 
nomah line,  and  its  representatives  are 
canvassing  Garden  Home  and  Beaver- 
ton  for  heating  and  lighting  customers. 
The  North  Coast  company  declares 
that  it  is  now  adequately  serving  this 
field  with  electricity,  and  inquires  if  the 
gas  company  must  not  secure  a  certifi- 
cate of  necessity  before  entering  the 
field.  The  law  provides  that  before  "a 
similar  utility  enters  a  field  already 
served  it  must  obtain  a  certificate  of 
necessity,"  and  the  question  arises 
whether  or  not  a  gas  and  an  electrical 
utility  come  within  the  term  "similar." 


Recent  Court 

Decisions 

Kindingi  of  highei  courts  in  li  ga  < 
involving   electric   light,   power   snd 
oilier  public-utility  companii 


Liability  of  Telephone  Company  the 
Wires  of  Which  Are  in  Close  I'roi- 
imity  to  Hi^h  Tension  Lines. — In  ac- 
tion   to    recover   damages    for    l" 

lire  alleged  to  have  been  caused  by  a 
telephone  company's  negligence  in  fail- 
ing to  maintain  a  cable  at  a  proper  dis- 
tance from  plaintiff's  building  and 
properly  to  insulate  the  cable,  plaintiff 
had  the  burden  of  proving  that  the  fire 
was  not  only  caused  by  the  electric  cur- 
rent from  the  telephone  company's 
cable,  but  that  it  was  due  to  that  com- 
pany's negligence,  the  Supreme  Court 
of  Errors  of  Connecticut  held  (100 
A.358).  A  telephone  company  in  carry- 
ing its  wires  through  a  city  and  placing 
them  on  poles  carrying  high-tension 
wires  was  chargeable  with  knowledge 
that  currents  of  high  potential  might 
be  brought  upon  its  cables  by  branches 
of  trees  or  other  conductors  coming  in 
contact  with  such  high-tension  wires 
and  its  own  cables,  and  a  very  high 
duty  was  thus  imposed  upon  it  to  pre- 
vent its  wires  from  carrying  such  cur- 
rents into  places  where  injury  might 
result. 

Compliance  With  Ordinance  Requir- 
ing Underground  Distribution. — The 
Common  Council  of  the  city  of  Albany 
had  power,  under  the  authority  con- 
ferred upon  it  by  statute  and  under  the 
conditions  incorporated  in  the  municipal, 
gas  company's  contract  with  the  city,  to 
pass  an  ordinance  requiring  that  all 
wires  within  a  prescribed  district,  with 
the  exception  of  trolley  wires  and  tele- 
phone wires,  be  put  under  ground,  the 
limitation  of  territory  and  exceptions 
of  wires  being  within  the  proper  dis- 
cretion of  the  Common  Council,  it  was 
held  by  the  Court  of  Appeals  of  New 
York  in  the  case  of  Porter  vs.  Munici- 
pal Gas  Company  of  City  of  Albany 
(115  N.  E.  457).  Where  an  ordinance 
of  a  city  requiring  electric  wires  to  be 
placed  under  ground  provided  that  the 
plans  for  the  conduits  should  be  sub- 
mitted to  and  approved  by  the  Com- 
missioner of  Public  Works  before  the 
work  was  undertaken  and  the  location 
of  the  conduits  should  be  determined  by 
him,  and  where  a  company,  upon  appli- 
cation to  the  commissioner  for  instruc- 
tions as  to  the  location  of  conduits,  was 
told  that  the  commissioner  could  not 
approve  any  location  until  definite  plans 
had  been  decided  upon  fov  the  improve- 
ment of  the  section,  the  company  was 
not  negligent  in  failing  to  place  its 
wires  under  ground  as  for  a  failure  to 
comply  with  the  ordinance,  the  com- 
missioner's refusal  to  give  instructions 
for  the  location  of  conduits  being  an  ex- 
cuse for  failure  to  obey  the  ordinance, 
and  the  company,  in  a  suit  against  it 
for  injuries,  was  entitled  to  have  the 
jury  thus  instructed. 
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May  List  Cities  Service  Stock. — Presi- 
dent  Henry   L.    Doherty    of   the    Cities 
-  Service    Company  has   appointed    War- 
ren W.  Foster,  F.  S.  Terry  and  Frank 
I  W.   Frueauff   a  committee   to   take   up 
I  the  matter  of  changing  the  par  value 
of   the   stock   and   consider   the    advis- 
ability of  making  application  for  listing 
I  the  securities  on  the  New  York   Stock 
'  Exchange. 

Outlook  for  Water-Power  Legislation. 
i  — One  of  the  recent  callers  upon  Presi- 
I  dent  Wilson  has  been  Senator  Husting 
|  of  Wisconsin,  who  took  a  leading  part 
in  the  water-power  fight  in  his  State  a 
|  few    years   ago.      Senator   Husting  has 
allowed  it  to  become  known  that  when 
;  the  water-power  bills  are  introduced  at 
i  the   extra  session  he  will  press  for   a 
I  national  hydroelectric  commission  simi- 
lar to  the  Ontario  commission. 

Company  at  Mount  Vernon,  111.,  Sold 
to  Frey  Interests. — The  Citizens'  Gas, 
Electric  &  Heating  Company  at  Mount 
Vernon,  111.,  operated  by  Henry  L.  Do- 
herty &  Company,  has  been  sold  to  the 
Southern  Illinois  Light  &  Power  Com- 
pany, which  is  controlled  by  the  Frey 
syndicate  of  St.  Louis.  This  property 
was  sold  because  of  its  isolation  from 
other  Doherty  operations,  being  the  only 
one  in  Illinois,  whereas  the  purchasers 
control  several  plants  in  the  vicinity. 

Rates  Affect  Income  in  New  Orleans. 

— Operating  revenue  of  the  New 
Orleans  (La.)  Railway  &  Light  Com- 
pany in  1916  amounted  to  $7,200,741, 
an  increase  of  3.58  per  cent  over  1915. 
Net  operating  income  was  $2,815,040,  a 
decrease  of  8.71  per  cent.  D.  D.  Cur- 
ran,  the  president,  says  that  the  de- 
crease in  net  income  is  due  mainly  to 
the  reduction  in  electric  rates,  which 
became  effective  on  Dec.  1,  1915,  and 
the  increase  in  cost  of  materials  and 
wages. 

Westfield  (Mass.)  Municipal  Plant 
Investigated. — Whether  electricity  shall 
be  purchased  from  an  outside  company 
or  continue  to  be  generated  in  the  local 
municipal  plant  is  to  be  considered  by 
a  special  committee  of  the  town  of 
Westfield,  Mass.,  following  recent  in- 
vestigations brought  before  a  town 
meeting.  Three  reports  on  the  admin- 
istration of  the  lighting  department 
were  presented  at  the  recent  meeting, 
two  being  by  members  of  a  special  com- 
mittee appointed  to  investigate  condi- 
tions in  the  plant,  and  the  third  by 
William  Plattner,  consulting  engineer 
and  manager  of  the  North  Attleboro 
(Mass.)  municipal  electric  department. 
The  committee  of  investigation  consist- 
ed of  J.  D.  Cadle,  D.  F.  Doherty  and 
F.  Grant.  The  two  first  named  con- 
cluded that  as  the  result  of  low  rates 
the  electrical  department  of  the  town 
has  been  conducted  for  several  years 
at  a  loss;  that  the  gas  department  has 
been  operated  at  a  profit,  and  that  the 
latter  is  accountable  for  the  good  show- 
ing made  by  the  combined  departments. 
Mr.  Plattner's  report  includes  an  ex- 
tended analysis  of  plant  conditions  and 
service.  Both  the  Plattner  and  the 
committee  reports  point  out  that  the 
town's  policy  in  merchandising  appli- 
ances, both  gas  and  electric,  has  been 
a  losing  one. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Pacific  Gas  &  Electric  Customers. — 

The  Pacific  Gas  &  Electric  Company  re- 
ports that  during  the  year  ending  Feb. 
28  13,342  new  consumers  of  electricity 
were  added  to  the  system;  6646  new 
gas  customers  were  also  added.  The 
totals  are  now:  Gas,  233,736;  elec- 
tricity,   180,626. 

Sale   of   Tidewater   Power   Company. 

— William  J.  Norton  of  Norton,  Bird  & 
Whitman,  engineers,  Chicago  and  Bal- 
timore, has  concluded  the  transfer  of 
the  utility  property  of  the  Tidewater 
Power  Company,  Wilmington,  N.  C, 
from  Hugh  McRae,  the  president,  who 
owned  the  control  of  the  stock,  to 
Brooks  &  Company,  Scranton,  Pa. 

Niagara   Water   Diversion   Extended. 

— The  United  States  Senate  adopted  on 
April  18  a  resolution  extending  for  an- 
other year,  or  until  July  1,  1918,  the 
authority  for  additional  diversions  of 
water  in  the  Niagara  River,  New  York. 
The  resolution  was  presented  by  Sena- 
tor Hitchcock.  It  had  been  reported 
from  the  foreign  relations  committee 
by  request  of  Senator  Wadsworth  of 
New  York. 

Engineering  Regulation  in  Florida. — 

A  bill  prepared  by  the  Florida  Engi- 
neering Society  has  been  received  from 
J.  R.  Benton,  the  secretary.  It  has 
been  introduced  in  the  Legislature  and 
will,  it  is  expected,  be  passed  after  un- 
important modifications.  It  is  modeled 
on  similar  laws  enacted  in  some  other 
States.  It  provides  for  the  creation 
and  establishment  of  a  Florida  State 
Board  of  Engineering  Examiners, 
grants  certain  powers  to  and  prescribes 
the  duties  of  the  board,  provides  for 
the  examination  and  registration  of 
professional  engineers,  regulates  the 
practice  ,of  engineering  in  the  State, 
and  provides  penalties  for  the  violation 
of  the  act. 

Reduction  in  Rates  by  the  Louisville 
Company. — Beginning  May  1,  the  Louis- 
ville (Ky.)  Gas  &  Electric  Company  will 
put  into  effect  a  two-step  reduction  in 
rates  for  residence  service.  Consumers 
who  contract  on  a  minimum  basis  of 
3  kw.-hr.  per  room  at  the  prevailing 
rate  of  8  cents  will  be  entitled  to  en- 
ergy in  excess  of  6  kw.-hr.  per  room  per 
month  at  3  cents  net.  This  applies  to 
city  consumers.  Outside  residence  con- 
sumers will  be  given  the  same  terms, 
except  that  their  initial  rate  for  the  first 
3  and  6  kw.-hr.  is  the  prevailing  sub- 
urban rate  of  9  cents.  Excess  energy 
will  be  billed  at  3.157  cents,  but  the  5 
per  cent  discount  for  payment  within 
ten  days  will  reduce  it  to  3  cents  net. 
It  is  the  belief  that  this  proposal  will 
stimulate  the  use  of  home  electrical  ap- 
pliances. 


New   York  Civil  Service  Positions. — 

Examinations  to  be  held  on  June  2  by 
the  New  York  State  Civil  Service  Com- 
mission include  those  for  junior  as- 
sistant in  engineering  departments, 
junior  electrical  engineer  of  the  Public 
Service  Commission  of  the  First  Dis- 
trict, electrical  draftsman  and  assistant 
electrical  engineer,  state  hospitals,  de- 
partments and  institutions.  All  except 
the  last  named  are  open  to  non-resi- 
dents. For  application  forms  address 
the  State  Civil  Service  Commission, 
Albany,  N.  Y. 

Testing      Transformer      Oils.  —  The 

United  States  Bureau  of  Standards  is 
co-operating  with  the  American  So- 
ciety for  Testing  Materials  in  a  study 
of  methods  of  testing  transformer  oils 
for  dielectric  strength,  with  the  object 
of  obtaining  uniformity  throughout  the 
industry.  Results  obtained  from  va- 
rious instruments  now  in  use  are  in- 
terpreted differently.  An  experimental 
research  has  been  agreed  upon,  to  be 
conducted  by  electrical  manufacturers 
and  oil  producers  jointly.  Already 
progress  has  been  made  in  the  experi- 
ments. 

Generating  Stations  for  South  Rub 
sia. — Moscow  capitalists  are  organiz- 
ing a  stock  company  to  provide  elec- 
trical energy  for  the  operation  of  the 
coal  and  other  mines  and  the  metal- 
lurgical and  miscellaneous  manufactur- 
ing industries  of  South  Russia.  A  cap- 
ital of  150,000,000  rubles  is  proposed. 
The  plan  embraces  the  erection  in  the 
Donets  coal  basin  of  three  stations  of 
75,000  hp.  rating  each.  It  is  proposed 
to  transmit  power  from  these  stations 
not  only  to  the  mines,  but  also  to  the 
industrial  towns  and  villages  and  to 
separate  industrial  plants.  It  is  not 
expected  that  ground  will  be  broken 
during  the  war. 

Beneficent  Patent  Laws  Aid  Progress. 

—Frederick  P.  Fish,  formerly  president 
of  the  American  Telephone  &  Telegraph 
Company,  was  introduced  at  a  recent 
meeting  of  the  Boston  (Mass.)  City 
Club  as  the  present  leader  of  the  patent 
bar  of  the  United  States.  In  an  address 
Mr.  Fish  emphasized  the  cost  of  devel- 
oping inventions,  many  of  which  have 
required  the  expenditure  of  millions  of 
dollars  to  carry  to  commercial  form. 
There  have  been  cases  where  the  whole 
seventeen  years'  term  of  a  patent  has 
expired  before  the  arts  have  advanced 
to  a  point  where  they  were  ready  to  ac- 
cept and  absorb  the  good  ideas  that 
were  in  the  patent.  A  vast  majority 
of  the  inventions  made  in  this  country 
have  been  absolutely  useless  except 
when  employed  in  connection  with  other 
inventions.  A  man  makes  an  improve- 
ment in  a  steam  turbine,  and  whether 
he  is  rich  or  poor,  whether  he  has  a 
factory  or  not,  he  cannot  use  that  im- 
provement except  in  a  steam  turbine, 
and  any  steam  turbine  that  is  useful 
may  have  in  it  100  inventions.  The  in- 
vention may  be  useless  unless  combined 
with  others.  The  result  is  that  in  the 
development  of  inventions  business  ca- 
pacity, engineering  skill  and  skill  of  the 
designer,  administrative  ability  and 
large  capital  must  co-operate  in  order 
that  useful  results  may  be  produced. 
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Cleveland   Electrical   League.   -Attor- 
ney John  Garfield  addreeeed  the  men 
of  the  Cleveland  Electrical  I  - 

OB     \|.iil    19  "ii  "Who's   Who  and   Why" 

Morris  \   Black,  chairman  of  the  Cleve 
land     City     Planning    Commission,    i* 
scheduled  to  speak  on  April  26  on  the 
Bubjecl  of  "City  Planning." 

Handling  of  Buppliea  for  Central  sta- 
tions. K  l..  Leitner,  storekeeper  of  the 
Brooklyn  Edison  company,  addressed  the 
Brooklyn  Polytechnic  Institute  branch 
of  the  \  1  E.  B.  on  April  20  on  the 
subjeel  of  "Handling  Supplies  for  Cen 
tral  stations."  A.  11.  Bernhard  Bpoke 
on   "Three  Phase,    Four  Wire    Distribu 

tion." 

St.  Louis  Jovian  League. — Asserting 
that  the  "personal  equation"  is  the 
greatest  business  factor  to-day,  A..  L. 
Wilson,  president  of  the  St.  Louis 
Farm  Mortgage  Company,  delivered  an 
interesting  address  before  the  St.  Louis 
Jovian  League  at  the  Mercantile  Club 
on  April  17,  comparing  the  value  of 
personal  efficiency  with  that  of  capital 
and  equipment. 

S>nchronous  Club  of  Los  Angeles.— 
At  the  annual  meeting  held  in  Los 
Angeles  on  April  5  thirty-five  new 
members  were  "synchronized."  The 
table  around  which  the  banqueters 
gathered  was  arranged  in  U-shape,  and 
twelve  poles  arranged  along  the  center 
line  of  the  tables  carried  a  transmis- 
sion and  distributing  system  constructed 
according  to  state  laws  for  10,000-volt 
primary  and  2300-volt  secondary  cir- 
cuits. Single-phase  and  three-phase 
transformers  were  provided,  and  cur- 
rent was  actually  delivered  by  the  sys- 
tem throughout  the  evening  to  minia- 
ture lamps  attached  to  the  poles  with 
standard  goose-neck  brackets  and  re- 
flectors. Current  was  also  supplied  for 
lighting  three  miniature  houses  along 
the  transmission  line.  The  system  was 
built  about  one-twenty-fourth  actual 
size. 

Station    Operating   Committee    Meet- 
ing of  the  O.  E.  L.  A.— The  following 
papers  were  presented  and  discussed  at 
the   station-operating   committee   meet- 
ing of  the    Ohio   Electric   Light   Asso- 
ciation,   held    April    24    at    Cincinnati, 
Ohio.     F.  R.  Brosius    of  the  Union  Gas 
&  Electric  Company  presented  a  paper 
on  "Some  Economies  Effected  in  Power 
Stations,  and  Savings  Possible."     H.  L. 
Lawrence,  test  engineer  for  the  Amer- 
ican   Engineering    Company    of    Phila- 
delphia, read  a  paper  on  "Stoker  Oper- 
ation as  Found  in  the  Ordinary  Plant 
and  as  It  Ought  to  Be."     A  paper  on 
"Pressure   Drops   of    Superheaters    and 
Dry  Pipes"  was  read  by  George  Cogh- 
lin  of  the  Toledo  Railways  &  Electric 
Company;  "Fire  Bricks"  were  discussed 
by  W.  A.  Heisel  of  Charles  Taylor  Sons 
Company,  and  Mr.  Pickett  of  the  Day- 
ton  Light    &    Power    Company   read    a 
paper    on    "The    Effect    of    Operating 
Boilers  at  High  Ratings." 
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A  oompli  te  Directory  of  Electrical 
tion    i    '■  -iil.it t >  print  ■!  in 
i  lie  Hi  i  i    ae  ..i  each  month  on  the 
next  to  last  text  page. 


Bchenectad)  Section,   v.  I.  E.  E. — "A 

New  Basis  for  Engineering  Education" 
was  the  subjeel  of  the  April  20  meeting 
of  the  Schenectady  Section  of  the 
American  Institute  of  Electrical  En- 
gineers. Dr.  C.  it.  Mann  of  the  Carnegie 
Foundation  for  the  Advancement  of 
Teaching  was  the  speaker. 

Oklahoma  Gas,  Electric  &  Street  Kail- 
»a\  Convention.— The  sixth  annual  con 
vention  of  the  Gas,  Electric  &  Street 
Railway  Association  of  Oklahoma  will 
be  held  on  May  10,  11  and  12  at  Okla- 
homa City,  Okla.  The  following  papers 
will  be  presented:  "Small  Plant  Opera- 
tion," "Street  Railway  Plants  and  Out- 
door Substations,"  "Ice  and  Electric 
Plant  Operation,"  "Oklahoma  Fuels," 
and  "Meters  and  Services."     There  will 
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Louisiana   Engineering  Society. — l're- 

paredness  for  the  defense  of  the  na 
tion  was  the  subject  diecuaaed  a1  a  join! 
meeting  of  the  local  section!  oi  thl 
American  Societj  of  Civil  Engineer! 
and  the  American  Society  of  Mechanical 
Engineers,  beld  at  New'  Orleans  on 
April  2.  Tins  meeting  was  also  at] 
ii  nded  by  many  electrical  and  chemical 
engineers  and  army  and  navy  officerel 
A  resolution  was  adopted  to  use  thd 
Louisiana  Engineering  Society  as  a 
medium  through  which  the  services  of 
the  large  number  of  technically  trained 
men  living  in  this  district  could  be 
tendered  to  the  government.  A.  M. 
Lockett  is  chairman  of  the  preparedness 


also  be  a  question-box  session  which  will     committee. 


afford  a  clearing  house  for  troubles  of 
utility  operators  as  well  as  give  time 
for  a  definite  outline  of  future  associa- 
tion policies.  A  large  entertainment 
program  has  been  planned.  L.  W.  W. 
Morrow  of  Norman,  Okla.,  is  secretary 
of  the  association. 

Ohio  Electric  Light  Association. — 
Developments  in  insulation  and  frame- 
steel  towers  were  the  subjects  discussed 
at  the  first  spring  meeting  of  the  trans- 
mission and  distribution  committee  of 
the  Ohio  Electric  Light  Association, 
held  at  Canton,  Ohio,  April  17.  The 
design  of  insulators  and  its  importance 
to  transmission  were  the  subjects 
treated  by  A.  O.  Austin,  chief  engineer 
of  the  Ohio  Insulator  Company,  Bar- 
berton,  Ohio.    In  this  paper  special  em- 


Cleveland  Alumni,  Massachusetts  In- 
stitute of  Technology. — At  the  annual 
banquet  of  the  300  alumni  of  the  Massa- 
chusetts Institute  of  Technology  at  the 
Hotel  Statler,  Cleveland,  Ohio,  on  the 
evening  of  April  21,  members  of  the 
Technology  Clubs,  Associated,  heard  ad- 
dresses by  Frank  A.  Scott  of  Cleveland, 
chairman  of  the  Federal  General  Muni- 
tions Board,  and  Dr.  Charles  S.  Howe, 
president  of  Case  School  of  Applied  Sci- 
ence, Cleveland,  on  the  aid  that  may  be 
given  the  country  by  technical  men. 
Mr.  Scott  said  that  war  is  one  of  the 
most  complex  of  sciences  and  that 
trained  brains  are  the  country's  great- 
est resource  if  they  are  utilized.  Civil 
experience  and  ability  count  for  much 
in    time    of   war,    he    said.      Dr.    Howe 


phasis  was   laid   upon  the   problem   of     spoke    on    military    preparation    in    its 


maintenance  of  insulators  and  their  im- 
portance to  a  given  system.  "One  point 
of  improvement  in  the  design  of  an 
insulator  means  ten  points  of  improve- 
ment or  vantage  in  the  transmission 
system.  The  problems  of  insulators  on 
the  larger  systems  are  different  from 
those  on  the  small  systems,  in  that 
the  equipment  used  on  a  small  system 
would  be  wrecked  if  used  on  a  large 
system.  Chances  of  hazard  increase  di- 
rectly with  the  number  of  parts  of  in- 
sulator," said  Mr.  Austin.  "A  direct 
decrease  in  the  number  of  parts  of  the 
insulator  means  a  direct  decrease  in 
the  number  of  hazards  and  further 
means  a  reduction  in  internal  stresses 
developed  in  the  insulators.  The  in- 
sulator field  has  been  given  to  fads, 
and  this  has  meant  trouble  in  many 
cases.  Operating  logs  furnish  a  good 
means   of  studying   liabilities."     R.   L. 


broadest  sense.  He  said  the  man  who 
does  conscientious  work  at  home  in  the 
production  of  the  things  that  are  used 
in  war  is  giving  his  country  a  service 
just  as  much  as  the  one  who  goes  to  th«» 
front.  It  requires  the  work  of  seven 
or  eight  men  at  home,  he  said,  to  sup- 
port one  soldier  in  the  field.  Dr.  Howe 
suggested  that  the  government  may  ob- 
tain men  of  trained  minds  from  the 
engineering  schools.  Dr.  Hollis  Godfrey 
of  Philadelphia,  chairman  of  the  Coun- 
cil for  National  Defense  and  the  newly 
elected  president  of  the  Technology 
Clubs;  Dr.  Henry  Churchill  King,  presi- 
dent of  Oberlin  College,  and  Dr.  Rich- 
ard Cockburn  Maclaurin,  president  of 
the  Massachusetts  Institute  of  Technol- 
ogy, were  other  speakers.  At  a  meet- 
ing of  the  executive  committee  in  the 
afternoon  a  resolution  was  adopted  pro- 
viding for  the   establishment  of  head- 


Allen,  engineer  of  the   Archbold-Brady  quarters    at    Washington    at    once.      A 

Company,  Syracuse,  N.  Y.,  presented  a  permanent  representative,  with  a  staff, 

paper   on  "Design   and    Structural   Ad-  will  be  located  there  to  carry  out  the 

vantages  of  the  A-Frame  Steel  Tower."  organization's    plans    for    co-operation 

Mr.  Allen  first  discussed  wind  pressure  with   the   government  in   the  mobiliza- 

as  a  factor  of  line  design  and  gave  15  tion  of  technical  forces. 
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Tom  Edwards  has  been  chosen  to  suc- 
ceed L.  C.  Hulse  as  engineer  of  the 
Arkansas  Light  &  Power  Company  at 
Malvern,  Ark. 

L.  C.  Hulse,  engineer  of  the  power 
station  at  Malvern  for  the  Arkansas 
Light  &  Power  Company,  has  been 
transferred  by  the  company  to  Mag- 
nolia. 

Lauren  C.  Gay  has  been  appointed 
assistant  superintendent  of  the  Bureau 
of  Gas  and  Electricity  of  the  city  of 
Syracuse,  N.  Y.,  succeeding  R.  W. 
Grower,  who  resigned  on  Feb.  1  to  go 
to  Akron,  Ohio. 

L.  A.  Wright  has  been  appointed  local 
manager  of  the  San  Diego  Consolidated 
Gas  &  Electric  Company  at  Escondido, 
Cal.,  to  have  charge  of  the  gas  and 
electric  utilities  in  that  district  recently 
taken  over  by  the  company  for  opera- 
tion. 

George  A.  Murch  has  been  appointed 
manager  of  the  Public  Electric  Light 
Company,  St.  Albans,  Vt.,  and  director 
and  superintendent  of  the  St.  Albans 
&  Swanton  Traction  Company,  succeed- 
ing F.  C.  Wilkinson,  who  resigned.  Mr. 
Murch,  who  is  a  pioneer  in  the  electric 
railway  field,  has  built  a  large  num- 
ber of  railways  in  the  East  and  Middle 
West. 

R.  E.  Flower,  for  several  years  man- 
ager of  the  electric  shop  of  the  Union 
Gas  &  Electric  Company,  Cincinnati, 
has  resigned  to  become  manager  of  the 
household  appliance  department  of  the 
Erner  Electric  Company,  Cleveland.  Mr. 
Flower  was  at  one  time  contract  agent 
for  the  Mobile  (Ala.)  Electric  Company 
and  later  assistant  commercial  manager 
of  the  Louisville  (Ky.)  Gas  &  Electric 
Company. 

O.  C.  Roos,  who  for  two  years  had 
charge  of  the  radio  service  of  the  Phil- 
ippines, is  now  in  the  consulting  engi- 
neering field  in  Manila.  Mr.  Roos  has 
made  many  contributions  to  the  ad- 
vancement of  radio-engineering,  most 
of  which  were  worked  out  between  1905 
and  1911.  One  of  his  best-known  con- 
tributions to  electrical  science  is  the 
circular  diagram  for  unity  power  fac- 
tor in  a  transformer. 

R.  J.  S.  Pigott,  formerly  construc- 
tion engineer  of  the  Interborough 
Rapid  Transit  Company,  motive  power 
department,  and  for  the  last  two  years 
power  superintendent  of  the  Reming- 
ton Arms  Union  Metallic  Cartridge 
Company  of  Bridgeport,  Conn.,  has  re- 
signed to  become  associated  with  the 
Sanford  Riley  Stoker  Company.  He  is 
retained  by  the  Remington  company  in 
a  consulting  capacity  on  power  and 
service. 

R.  J.  Busey,  formerly  a  member  of 
the  Southwest  Engineering  Company  of 
Joplin,  is  now  with  the  Missouri  Metals 
Corporation  as  electrical  engineer  at 
the  Mines  La  Motte,  Madison  County, 
Mo.  The  Mines  La  Motte  are  among 
the  oldest  lead  mines  in  the  country, 
being  operated  by  the  French  before  the 
Louisiana  Purchase.  It  has  been  said 
that  they  had  some  influence  in  bring- 
ing about  the  acquisition  of  this  terri- 
tory by  the  United  States. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


N.  E.  Smith  has  been  appointed  to 
succeed  Joseph  Pratt  as  superintendent 
of  outside  distribution  at  the  Woon- 
socket  (R.  I.)  branch  of  the  Blackstone 
Valley  Gas  &  Electric  Company.  Mr. 
Smith,  who  is  a  graduate  of  the  Elec- 
trical Engineering  School  of  the  Uni- 
versity of  Maine,  was  formerly  em- 
ployed by  Stone  &  Webster  in  Boston. 
He  has  been  with  the  Blackstone  com- 
pany for  five  years,  starting  in  the 
commercial  department.  Later  he  was 
transferred  to  the  engineering  depart- 
ment as  electrical  engineer. 


W.    F.    M.    GOSS 


Dr.  W.  F.  M.  Goss  has  resigned  as; 
dean  of  the  College  of  Engineering, 
University  of  Illinois,  to  take  up  thi 
duties  of  president  of  the  Railway  Car 
Manufacturers'  Association.  Tempo- 
rarily he  will  be  at  the  office  of  the 
association,  1120  Frick  Building,  Pitts- 
burgh, Pa.  Dr.  Goss  is  probably  best 
known  to  the  electrical  industry  in  con- 
nection with  smoke  abatement  and  elec- 
trification of  railroad  terminals  in  Chi- 
cago, he  having  been  chief  engineer  for 
the  Chicago  Association  of  Commerce 
committee  dealing  with  these  matters. 
Dr.  Goss  was  born  in  Massachusetts  in 
1858  and  received  his  technical  educa- 
tion at  the  Massachusetts  Institute  of 
Technology.  Upon  graduation  he  be- 
came a  member  of  the  faculty  of  Pur- 
due University,  where  during  a  large 
part  of  the  time  he  was  connected  with 
the  university  he  was  dean  of  the  engi- 
neering school.  In  1907  he  became 
dean  of  the  College  of  Engineering  of 
the  University  of  Illinois.  He  has  a 
wide  association  with  many  of  the  na- 
tional engineering  societies  and  is  one 
of  the  past-presidents  of  the  American 
Society  of  Mechanical  Engineers.  In 
189.3  he  was  a  member  of  the  jury  of 
awards  of  the  Columbian  Exposition  at 
Chicago. 


J.  J.  Klynn  has  become  associated 
with  the  department  of  publicity  of  the 
Society  for  Electrical  Development, 
New  York.  He  was  formerly  connected 
with  the  typographical  department  of 
Conde   Nast  and  important  agencies. 

Carroll  H.  Shaw,  electrical  engineer 
lor  the  Eastern  Wisconsin  Electric- 
Company,  with  headquarters  at  She- 
boygan, Wis.,  has  resigned  to  accept  the 
position  of  chief  engineer  of  the  Minne- 
sota Utilities  Company  at  Chisholm, 
Minn.  Mr.  Shaw  is  a  graduate  of  the 
Massachusetts  Institute  of  Technology 
and  previous  to  locating  in  Sheboygan 
he  was  with  the  engineering  depart- 
ment of  the  National  Lamp  Works  of 
the  General  Electric  Company  at  Cleve- 
land, Ohio. 

('.  R.  Richards,  professor  of  mechan- 
ical engineering  and  head  of  the  de- 
partment since  1911,  has  been  ap- 
pointed dean  of  the  College  of  Engi- 
neering and  director  of  the  Engineer- 
ing Experiment  Station  of  the  Univer- 
sity of  Illinois,  to  succeed  Dr.  W.  F.  M. 
Coss,  who  has  resigned  to  become  pres- 
ident of  the  Railway  Car  Manufac- 
turers' Association.  Dean  Richards  is 
a  graduate  of  Purdue  University,  1890, 
and  has  been  successively  instructor  in 
mechanical  engineering,  Colorado  Agri- 
cultural College,  and  professor  of  prac- 
tical mechanics,  professor  of  mechan- 
ical engineering  and  dean  of  the  Col- 
lege of  Engineering,  University  of 
Nebraska.  Since  entering  the  Univer- 
sity of  Illinois  he  has  served  for  two 
years  as  acting  dean  of  the  College  of 
Engineering  during  an  absence  of  Dean 
Coss. 

Byron  C.  Fowles,  secretary-treasurer 
and  general  superintendent  of  the  Pine 
Bluff  (Ark.)  Company,  has  resigned  to 
take  up  on  May  1  the  duties  of  gen- 
eral manager  of  the  public  utilities  of 
Kingsport,  Tenn.,  which  include  a  200,- 
000-kw.  power  house  and  electric  dis- 
tribution, water  and  sewerage  systems, 
while  the  erection  of  gas  works  is  now- 
being  contemplated.  Kingsport,  which 
is  a  second  Gary,  Ind.,  is  being  made 
to  order  by  the  Equitable  Securities 
Company  of  New  York,  which  owns  the 
utilities.  Mr.  Fowles  was  graduated 
from  the  Spring  Garden  and  Drexel 
Institutes  of  Philadelphia  and  worked 
on  the  original  Edison  plant  that  was 
installed  in  Philadelphia  on  Sansom 
Street  and  connected  with  the  Brush 
Electric.  In  1900  he  went  to  Bay  City, 
Mich.,  where  he  rebuilt  the  Bay  City 
Gas  &  Electric  Company,  later  going 
to  Richmond,  Ind.,  for  rebuilding  the 
Richmond  Light,  Heat  &  Power  Com- 
pany. In  1904  he  was  appointed  man- 
ager of  the  Pine  Bluff  Electric  Light, 
Water  &  Gas  Company.  Since  Mr. 
Fowles  took  over  the  management  of 
this  property  it  has  grown  until  there 
are  but  seventy-nine  unwired  houses 
in  the  corporate  limits  of  Pine  Bluff, 
which  had  a  population  in  1910  of  15,- 
102.  No  successor  to  Mr.  Fowles  has 
yet  been  appointed.  Mr.  Fowles  was 
one  of  the  Arkansas  Association  of  Pub- 
lic Utility  Operators  and  its  president 
during  1909  and  1910.  He  has  always 
taken  a  very  active  part  in  the  associ- 
ation's work. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

A  in  -s  qj  the   Trade  for  ///<    Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on   Industrial  Activities  mid  Business  Methods 


SHIPBUILDING   IN    NORTHWEST 

BOOM  TO  ELECTRICAL  TRADE 

Although  Greatly  Overestimated,  the  Trade  of  Ship- 
yards   Is    Very    Much    Appreciated    by 
Dealers  in  Electrical  Supplies 

\    canvass    of   Slectriftal    supply    houses    in    the    Northwest 

as  to  the  effect  of  the  shipbuilding  industry  on  their  business 
brings  out  Borne  interesting  facts.    The  amount  of  building 

shown  l.\  the  building  permits  in  1916  was  very  low,  and  tin 
lii  st  three  months  of  1917  are  even  lower  than  in  L916,  hut 
the    loss   of   business    ill   electrical    supplies   due   to   the   small 

amount  of  ordinary  normal  building  has  been  made  up  by  the 
electrical  material  purchased  by  shipbuilders  and  boiler 
works  and  by  machine  shops  which  are  by-products  of  the 
shipbuilding  industry. 

There  are  five  shipbuilding  plants  in  Seattle,  two  yards 
building  wooden  ships  in  Tacoma.  and  ground  is  being  pre- 
pared for  a  yard  to  build  steel  ships  in  Tacoma  for  the  Todd 
interests.  In  Olympia  there  is  one  yard  building  wooden 
boats.  There  are  two  yards  starting  at  Aberdeen  with  the 
idea  of  building  wooden  boats,  and  there  is  one  starting  in 
Everett  and  another  in  Bellingham  with  the  intention  of 
building  wooden  boats.  It  is  the  opinion  of  the  conserva- 
tive banking  elements  that  the  present  boom  will  be  over  in 
from  two  to  three  years,-  at  which  time  there  will  not  be 
more  than  two  plants  able  to  operate  at  a  profit.  Electrical 
supply  houses  are  hoping  that  building  will  become  normal 
at  that  time. 

The  amount  of  electrical  material  used  in  steel  and 
wooden  boats  is  greatly  overestimated.  It  consists  mostly 
of  conduit,  wire,  sockets,  lamps,  marine  fittings,  etc.  A 
great  many  of  these  items  are  of  such  size  that  they  are 
difficult  to  secure  promptly  from  the  factory  and  have  neces- 
sitated a  rearrangement  and  readjustment  of  the  jobbers' 
stocks.  Under  the  present  circumstances  the  shipbuilding 
companies  constitute  a  class  of  trade  that  is  very  highly 
appreciated  by  the  electrical  supply  houses. 


DEMAND  FOR  INDUSTRIAL 

TRUCKS  IS  INCREASING 

Labor  Shortage  and  Necessity  for  Increased  Produc- 
tion the  Important  Factors  in  Creating 
This  Market 

Labor  shortage  and  the  demand  for  increased  production 
have  united  in  creating  a  steadily  increasing  market  for 
electric  industrial  trucks.  Already  this  market  has  assumed 
considerable  proportions  and  manufacturers  are  getting  be- 
hind with  their  orders. 

Last  year  was  a  good  year  for  industrial  trucks,  but  this 
year  so  far  is  much  better.  With  the  present  prospect  of 
a  large  labor  shortage  it  becomes  evident  that  more  ma- 
chinery of  a  labor-saving  nature  must  be  employed  by  in- 
dustrial establishments  in  order  to  keep  up  with  produc- 
tion. Labor  now  is  very  scarce,-  although  somewhat  easier 
than  it  was  a  few  months  ago;  but  it  is  anticipated  that 
when  farming  operations  begin  on  a  larger  scale  and  when 
the  government  calls  for  a  large  body  of  men  for  the  army 
industrial  establishments  will  be  greatly  handicapped  unless 
some  means  is  provided  for  taking  care  of  the  work  formerly 
handled  by  a  larger  force. 

Terminals,  freight  yards,  shipping  centers  and  docks,  in 
addition  to  industrial  establishments,  are  calling  for  large 
numbers  of  trucks.  Increased  transportation,  both  domestic 
and   export,  has   called  for   greater  facilities   for  handling 


goods    m    transit    at     terminal     points.       Mattery    and    motor 

manufacturer!  report  a  large  increase  in  businesi  for  this 
class  of  trade. 

The  value  of  the  industrial  truck  can  well  be  appreciated 
when  it  is  understood  that  tor  handling  bulk  goods  one 
truck  easily  displaces  a  number  of  men.  The  electric  truck 
has  no  competition,  and  the  demand  has  come  from  the  cus- 
tomer  largely  without  solicitation. 

The  delivery  of  trucks  is  being  held  up  somewhat,  owing 
in  a  degree  to  the  large  increase  in  business,  but  more 
especially  to  the  condition  of  the  market  for  raw  materials 
and  for  parts.  Motor  manufacturers  and  battery  manu- 
facturers are  working  at  capacity  limit,  and  truck  producers 
therefore  must  take  their  turn  with  the  rest  of  the  buyers 
of  this  class  of  equipment.  Besides,  steel  shapes  and  cast- 
ings are  particularly  difficult  to  obtain. 


BIDDING  FOR  BUSINESS 

OF  TWO  YEARS  HENCE 

Part  That  Advertising  Plays  in  Establishing  a  Per- 
manent  Background  for  the  Future  When 
Competition  Will  Again  Be  Keen 

Comparatively  few  manufacturers  at  the  present  time 
have  developed  any  far-sighted  policy  in  connection  with 
their  advertising.  In  spite  of  the  fact  that  practically  all 
manufacturers  of  electrical  goods — and  the  same  can  be 
said  of  other  manufacturers — have  now  more  business  than 
they  can  conveniently  turn  out,  little  attention  by  means 
of  advertising  is  being  paid  to  the  business  of  years  to 
come.  For  the  most  part  what  advertising  is  now  being 
done  is  of  the  same  general  nature  as  advertising  in  normal 
times. 

Economists  all  agree  and  it  is  logical  to  believe  that  the 
present  volume  of  business  activity  cannot  be  maintained, 
and  that  after  the  war,  in  a  period  variously  estimated  from 
a  few  months  to  two  or  three  years,  business  will  again 
have  reached  a  level  that  is  below  the  total  capacity  of  the 
plants  and  where  competition  will  again  be  keen.  As  an 
insurance  against  this  condition,  manufacturers  have  been 
urged  time  and  time  again  to  adopt  a  far-sighted  policy  and 
advertise  in  a  way  that  will  impress  the  name  of  their 
product  upon  the  minds  of  the  buying  public.  That  such 
a  policy  has  been  so  little  followed  is  almost  unexplainable 
in  this  day  of  national  preparedness.  Manufacturers,  how- 
ever, who  have  been  interviewed  on  this  subject  have  almost 
all  stated  that  they  have  been  too  busy  to  pay  any  attention 
to  advertising.  They  had  all  the  business  they  could  con- 
veniently take  care  of  at  the  present  date,  and  so  far  as 
the  future  was  concerned  there  was  plenty  of  time  to  think 
about  that.  Such  ideas,  while  exceedingly  short-sighted, 
are  nevertheless  very  prevalent  to-day. 

Some  manufacturers,  of  course,  have  realized  that  the 
future  will  depend  largely  upon  the  degree  to  which  buyers 
know  their  goods,  and  for  that  reason  have  directed  their 
advertising  of  late  into  channels  designed  not  to  influence 
the  buyers  of  to-day  but  those  of  a  few  years  from  now. 
Prominent  among  these  has  been  one  of  the  largest  electrical 
manufacturing  concerns,  which  for  some  time  has  been  con- 
ducting an  educational  campaign  the  results  of  which  are 
expected  to  appear  months  and  years  from  now.  In  an- 
nouncing this  policy  to  its  different  officers  this  company 
made  the  following  statement: 

"When  we  are  loaded  up  with  business  we  nevertheless 
understand  that  additional  business  will  be  needed  event- 
ually. We  advertise,  therefore,  to  interest  others  in  coming 
to  us  with  their  future  plans,  so  that  we  will  be  making 
our  future  plans  accordingly." 
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SECOND-HAND  MARKET  IS 

STRONG  ON  LARGE  APPARATUS 

Available    Equipment   in    Excellent    Condition    Gen- 
erally, the  Poorer  Stuff  Finding  Its  Way 
to   the    Metal    Scrap    Pile 

Although  deliveries  on  most  manufactured  products  have 
been  set  back  a  month  or  two  months,  because  of  the  gov- 
ernment's demands  on  the  industries  of  the  nation,  no  ap- 
preciable effect  has  been  felt  by  the  second-hand  merchants 
of  electrical  goods  except  for  very  large  apparatus,  the  de- 
mand for  which  has  been  enhanced  to  an  appreciable  extent. 
Second-hand  dealers  continue  to  experience  a  large  demand 
for  practically  all  classes  of  equipment.  There  is  no  short- 
age at  the  present  time  of  second-hand  electrical  apparatus 
except  for  large  equipment,  such  as  large  induction  motors, 
rotary  converters,  transformers  and  turbines. 

Steam  engines,  it  is  understood,  are  a  drug  on  the  market, 
there  being  no  demand  for  this  class  of  equipment. 

The  demand  for  direct-current  motors  continues  large,  and 
it  has  been  noticed  that  manufacturers  are  no  longer  particu- 
lar regarding  the  type  of  equipment  they  obtain  so  long  as 
it  will  do  the  work  and  can  be  had  quickly.  For  this  reason 
there  are  many  direct-current  motors  on  the  market  that 
had  previously  been  taken  off  central-station  lines  in  the 
country-wide  endeavor  to  increase  alternating-current  and 
decrease  direct-current  distribution. 

The  available  machinery  is  for  the  most  part  in  excellent 
shape.  There  is,  of  course,  some  poor  stuff  coming  out,  but, 
owing  to  the  price  of  copper,  it  has  been  found  to  be  more 
profitable  to  break  the  machines  up  for  old  metal  than  to 
attempt  to  rewind  them  or  otherwise  repair  them  to  put 
them  in  good  operating  condition. 

The  second-hand  market  in  the  future,  in  all  probability, 
will  depend  largely  on  the  copper  market.  If  the  price 
of  copper  continues  high  it  is  the  belief  of  those  engaged 
in  the  trade  that  second-hand  dealers  should  experience  an 
excellent  business.  On  the  other  hand,  should  a  readjust- 
ment of  the  copper  market  bring  prices  down  nearer  their 
former  level  in  normal  times,  the  indications  then  point  to  a 
poor  second-hand  market. 

Dealers,  it  is  found,  are  now  hesitating  about  laying  in 
large  stocks  of  second-hand  equipment  owing  to  the  un- 
certainty of  the  copper  market.  Should  stocks  be  laid  in 
at  the  high  prices  of  to-day  and  the  copper  market  fall  off 
considerably,  the  loss  to  second-hand  men  would,  according 
to  the  degree  of  speculation,  wipe  off  profits  otherwise 
earned. 


EFFECTS  OF  SUBMARINES 

SEEN  IN  FEBRUARY  EXPORTS 

Trade  for  the  Month  Totals  Up  to  Only  $3,526,269 

as  Compared  with  $4,912,924  for  the 

Month  of  January 

Exports  of  electrical  goods  were  less  in  value  in  February 
than  in  any  month  since  last  July.  The  February  exports 
amounted  to  $3,526,269,  or  about  $1,400,000  less  than  in 
January.  In  comparison  with  February,  1916,  however,  there 
was  an  increase  of  $1,000,000. 

Exports  of  fans  and  meters  were  both  record-breaking  in 
February,  the  former  reaching  a  value  of  $66,243  and  the 
latter  of  $105,943.  The  items  which,  in  comparison  with 
the  previous  half  year,  showed  the  largest  decreases  were 
insulated  wire  and  cable,  motors  and  miscellaneous  mer- 
chandise. Exports  of  the  latter  were  over  half  a  million 
dollars  less  in  February  than  in  January. 

For  the  eight  nionths  ended  February,  1917,  the  exports 
of  electrical  goods  totaled  $31,744,237,  in  comparison  with 
$18,151,223  for  the  corresponding  period  ended  February, 
1916,  and  $12,205,421  for  that  a  year  previous. 

The  total  exports  for  the  first  two  months  of  the  current 
year  amounted  to  $8,439,193,  as  compared  with  $5,163,433 
for  the  first  two  months  of  1916.  Should  the  exports  for  the 
remainder  of  the  year  keep  up  at  this  rate,  the  1917  figures 
will  total  over  $50,000,000. 

Evidences  are  seen  in  the  February  figures  of  the  activi- 
ties of  the   German  U-boats.     In  February,  it  will  be  re- 


membered, the  German  government  threw  all  restraint  to 
the  winds  in  the  prosecution  of  its  intention  to  destroy  ship- 
ping bound  for  Europe.  Besides  deterring  many  American 
manufacturers  from  shipping  their  goods,  there  grew  up 
on  the  Atlantic  coastboard  a  very  serious  congestion  of 
freight,  resulting  in  embargoes  being  placed  on  goods  of  a 
certain  nature  destined  for  export.  The  result,  as  seen  in 
the  accompanying  figures,  was  an  appreciable  contraction 
in  the  foreign  trade  of  the  United  States.  That  February 
is  a  short  month  may  of  course  account  for  some  of  the 
decrease,  but  only  a  small  part. 

In  the  accompanying  table  are  shown  detailed  figures  of 
electrical  exports  as  compiled  by  the  Bureau  of  Foreign 
and    Domestic    Commerce: 

Light  Months 
February  Ended  Kebruary 

, * ,  , * 

Articles  L916  1917  1916  1917 

Batteries     $104,712  $227,105  $H2ti,'.t24  $1,769,158 

Dynamos  or  generators  112,96".  277,953  965,713  1,744,064 

Pans    30,637  66,243  234,466  254,764 

Insulated      wire      and 

cables     217.764  526,879  1,919,157  4,557,567 

Interior     wiring     sup- 
plies,  etc.,   including 

fixtures   133,500  72,524  628,971  696,196. 

Arc  lamps    1,761  842  12,168  7,793 

Carbon-filament  lamps  12.S9N  13,248  115,893  96,950 
Metal-filament     lamps  107,715  153,475  792,079  1,048,174 
Meters        and        other 
measuring        instru- 
ments      59,170  105,943  508,121  681,977 

Motors      439,769  335,093  2,722,811  3,602,232 

Telegraph    instru- 
ments, including 

wireless    apparatus.  2,542  18,324  96,117  191,712 

Telephones 105,176  157,796  554,108  1,155,108 

Transformers      86,414  84,105  606,949  740  446 

All    other    1,097,631  1,486,739  8,067,746  15,198,096- 

Total  $2,512,654  $3,526,269  $18,151,223  $31,744,287 


COPPER  QUOTATIONS 

CONTINUE  TO  FALL  OFF 

Traders    Are    Awaiting    the    Readjustment    of    the 

Market — Consumers   Are   Disposing  of 

Surplus  Stock  at  a  Profit 

With  but  little  business  being  done,  and  that  mostly  in 
spot  copper,  nominal  market  quotations  continue  to  fall 
off.  In  fact,  it  is  known  that  many  sales  have  been  made 
under  the  market.  A  readjustment  of  the  copper  market  is 
anticipated,  and  When  this  occurs  buyers  and  sellers  will 
have  a  more  definite  idea  of  existing  conditions. 

Little  activity  has  been  manifest  in  the  market.  Some 
manufacturers  with  an  over-supply  of  copper  are  taking  a 
profit  on  their  surplus.  The  amounts  that  change  hands, 
however,  are  not  large.  Until*  the  market  becomes  read- 
justed it  is  doubtful  if  there  will  be  much  purchasing  on 
long  deliveries. 

Nominal  market  prices  on  Tuesday  of  this  week  for  elec- 
trolytic were  as  follows:  April,  30.5  cents;  May,  29.75  cents; 
June,  28.75  cents;  third  quarter,  25.5  cents;  fourth  quarter, 
24.5  cents. 


NEW    YORK    METAL    MARKET    PRICES 

, April  17 .,      , April  24 . 

Selling  Prices  Selling  Prices 

Bid        Asked  Bid          Asked 

Copper:                                                      £       s     d  £       s     d 

London,     standard     spot 135      0      0  130      0      0 

I'rime  Lake    32.00  to  32. 50f  30.50       to  31.00 

Electrolytic     31.50  to  32. 00f  30.00      to  31.00 

Casting    29.00  to  29.50f  26.75       to  27.25 

Copper  wire  base   38.00  to  38. 50f  37.50      to  38.00 

Lead 9.00  9.00 

Nickel     50.00  50.00 

Sheet  zinc,   f.o.b.   smelter 21.00  2100 

Spelter,    spot    9.55  to    9.80  8.92y2  to    9.17^ 

Tin.    straits    55.37M>t  57.50f 

Aluminum,   98   to   99   per  rent  ...  :>6. 00  to  58.00  56.00       to  58.00 


OLD    METALS 

Heavy  copper  ami   wire 27. 50  to  28  00 

Brass,  heavy    16.60  to  17.00 

Brass,  light    12.50  to  13.00 

l  .ead,   heavy   7.50  to    7.75 

Zinc,  scrap    7.50  to    7.75 

f  Nominal. 


25.50 

16.00 

12.00 

7.50 

6.25 


to  26.50 
to  16.50 
to  12.50 
to  7.75 
to    6.50 
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NEW   APPARATUS   AND   APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers   Products 

I ' ' sed  in  the  Electrical  Field 


Dead-Front  Panels 

Dead  front  distributing  panele  with 
push-button  switches  are  being  max 
keted  by  the  Bryant  Electric  Company 
of  Bridgeport,  Conn.  In  general  the 
switches  have  s  porcelain  base  recessed 
to  accommodati  the  standard  two-but- 
ton switch  mechanism,  of  which  two  are 


i  RONT  DISTRIBUTING  r\NKL 

provided  for  each  unit.  Provision  is 
also  made  for  fuse  plugs  lor  each  line 
to  the  switch.  All  connections  and  con- 
ductors  are  concealed  and  separate! 
from  the  front  of  the  panel  by  a  contin- 
uous sheet  of  insulating  material,  hence 
no  live  parts  can  be  exposed.  Moreover, 
the  sheet-metal  front  of  each  unit  has 
an  overhanging  edge  which  engages 
with  the  front  of  the  adjoining  unit, 
thereby  effectively  preventing  acci- 
dental contact  with  any  live  parts.  In 
case  the  switch  mechanism  requires  ad- 
justment the  cover  of  the  particular 
unit  can  be  readily  removed  and  the 
switch  mechanism  lifted  from  its  socket. 
The  switch  mechanism  can  be  replaced 
or  a  new  one  substituted  just  as  readily 
and  quickly,  it  is  said.  These  dead- 
front  panels  with  push-button  switches 
can  be  furnished  in  double-pole,  single- 
branch,  double-pole,  double-branch  and 
triple  -  to  -  double  pole,  double  -  branch 
types. 


Over-Voltage  Protective 
Device  for  Regulators 

To  prevent  excessively  high  voltages 
caused  by  voltage  regulators  overboost- 
ing  when  a  short  circuit  is  removed 
from  a  system  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  has 
developed  a  device  which  is  applicable 
to  any  contact-making  type  of  alter- 
nating-current generator  voltage  regu- 
lator. 

The  device  consists  of  an  under- 
voltage  relay  in  combination  with  a 
direct-current  magnetic  vibrator  con- 
nected in  the  main  contact  circuit  of  the 
.  lternating-current  generator  voltage 
regulator,  as  shown.  The  contacts  of 
the  direct-current  vibrator  and  the  re- 
lay are  connected  in  parallel,  the  pair 
being  in  series  with  the  main  contacts 
of  the  regulator.  The  vibrator  magnet 
is  energized  from  the  exciter  bus,  and 
the  relay  from  the  potential  trans- 
former supplying  the  regulator. 

When  a  short  circuit  occurs  on  a  sys- 
tem equipped  with  this  protective  de- 
vice, the  main  contacts  of  the  regula- 


tor Immediately  close,  and  the  under- 
voltage  relay  contacts  open,  owing  to 
the  drop  In  alternating-currenl  voltage. 
\  oon  as  the  exciter  voltage  builds  up 
tn  the  pnint  for  which  the  direct-cur- 
rent vibrator  is  adjusted  the  vibratoi 
contacts  operate  and  regulate  the  ex- 
citer voltage  in  tin-  same  manner  thai 
the    regulator    contacts    normally    do. 

Thus  the  exciter  voltage  under  short- 
circuit  conditions  can  never  rise  above 
the  predetermined  point,  which  is  usu- 
ally set  a  little  above  the  no-load  ex- 
citation value  required  by  the  alter- 
nating-current generators.  When  tne 
short  circuit  is  relieved,  therefore,  no 
excessive  field  current  exists  to  produce 
a  dangerous  increase  in  the  alternat- 
ing-current voltage.  The  moment  the 
alternating  current  rises  above  the 
setting  of  the  under-voltage  relay,  the 
contacts  of  this  relay  close  ana  bring 
the  regulator  back  into  service. 


Receptacle  Aligning  Plate 

Harvey  Hubbell,  Inc.,  of  Bridgeport, 
Conn.,  has  developed  a  receptacle  of  the 
standard  interchangeable  type  equipped 


LEFT  —  STANDARD  INTERCHANGEABLE- 
TYPE  RECEPTACLE  AND  ALIGNING  PLATE 
ATTACHED.      RIGHT — BRASS    FLUSH    PLATE 

with  a  special  aligning  plate  as  shown  in 
the  accompanying  illustration.  The  use 
of  this  combination,  it  is  claimed,  makes 
it  possible  to  secure  positive  alignment 
before  attaching  the  brass  flush  plate. 
Elliptical  slots  in  the  aligning  plate, 
through  which  the  screws  pass  to  the 
outlet  box,  allow  free  movement  for 
aligning  and  adjusting  to  wall  varia- 
tions. This  plate  overhangs  the  edges 
of  the  outlet  box  and  fits  flat  aerainst 
the  wall,  giving  greater  security  to  the 
receptacle  and  increased  rigidity  to  the 
"struck-up"  flush  plate  shown  herewith. 
This  plate  affords  protection  from  dust 
and  dirt  to  the  outlet  box  and  receptacle 
plate  while  the  building  is  under  con- 
struction. 


Wire  and  Cable  Grip 

Wire  ami  cable  v i  ips  made  oi  cs  I 

irii  wire  of  cos  i  e    I  rand  arc  offered 

to  the  trade  by  the  Morris  ESlectric  Spei 

cialties  Company,   Inc.,  of   New    York 

City.      The  flaring  ends  of  the  device! 

form  a  runnel-shape  entrance  for  the 
cable  ends.      The   wire  ^rip   IS   not   lim- 

itiii  to  use  with  a  single  wire  or  lead* 
covered  cable.  It  can  be  used  to  pull 
m  a  three-wire  feeder  or  a  numbei   o{ 

wires  such  as  would  be  required  in  a 
signal  system.  It  is  claimed  by  the 
manufacturer  that  this  grip  will  not 
destroy  lead-covered  cable  in  the  pulling 
operation.  The  device  is  made  in  sin- 
gle-eye, double-eye  and  double-eye  split- 
grip  styles. 


Auto  Starters 

Three  types  of  auto  starters  have 
been  developed  by  the  Westinghouse 
Electric  &  Manufacturing  Company  of 
East  Pittsburgh,  Pa.,  for  use  in  con- 
nection with  the  operation  of  large 
squirrel-cage  induction  motors  up  to 
050  hp.  Resistance  can  be  furnished 
in  connection  with  these  starters  to  pre- 
vent opening  of  the  circuit  when  chang- 
ing from  starting  to  running  position, 
an  operation  which  oftentimes  causes 
disturbances  that  may  be  injurious  to 
both  motor  and  starter.  The  effect  of 
arcing  has  been  reduced  to  a  minimum, 
the  manufacturer  claims,  by  immersing 
all  contacts  in  oil  and  by  using  either 
auxiliary  arcing  tips  or  large-contact 
surfaces  on  the  main  contacts.  For  serv- 
ice where  arcing  occurs  the  contacts 
are  provided  with  removable  tips  whi?h 
may  be  renewed  readily  with  a  pair  of 
pliers.  The  starting  current  may  be  ad- 
justed by  taps  on  an  auto-transformer, 
which    provides    either    three    or    eight 


ONE   TYPE    OF   AUTO    STARTER 

starting  voltages,  according  to  the  ca- 
pacity of  the  transformer.  Safety  to 
the  operator  is  assured  by  excellent  in- 
sulation in  the  switch  and  by  a  very  lib- 
eral margin  of  safety  above  actual  re- 
quirements.     Safety   to    the    apparatus 


APRIL  28,  1917 


ELECTRICAL     WORLD 


827 


is  assured  by  overload  relays,  which 
cause  the  switch  to  open  at  a  predeter- 
mined overload,  and  by  a  low-voltage 
relay  which  opens  the  switch  when  the 
service  is  interrupted. 

The  three  types  of  starters  meet  the 
requirements  of  a  wide  range  of  oper- 
ative conditions.  The  type  Q  starter 
is  for  use  on  two-phase  and  three-phase 
circuits  operating  at  220  to  2200  volts 
and  25  to  60  cycles.  The  types  QF  and 
QF-1  are  for  use  with  motors  of  larger 
capacity  or  higher  voltage  than  can  be 
started  by  the  type  Q  starters.  They 
differ  from  the  latter  mainly  in  their 
ability  to  handle  larger  currents  and 
in  having  larger  kva.  breaking  capac- 
ity, and,  in  certain  sizes,  a  preventive 
resistance.  They  also  have  two  han- 
dles, one  for  starting  and  the  other  for 
running. 

In  starting  a  motor  with  the  type  Q 
auto  starter,  the  switch  handle  is  moved 
from  the  "off"  to  the  "full"  position, 
and  held  there  until  the  .motor  has 
ceased  to  gain  speed.  It  is  then  moved 
downward  as  far  as  it  will  go,  to  the 
"running"  position,  where  it  will  re- 
main. The  handle  will  not  remain  in 
the  starting  position  unless  held,  and  it 
is  impossible  to  move  the  handle  di- 
rectly from  the  "off"  to  the  "running" 
position  without  first  passing  to  the 
starting  position.  Where  a  type  QF  or 
QF-1  auto-starter  is  employed,  having 
no  preventive  resistance,  it  is  neces- 
sary to  move  the  starting  handle  down 
as  far  as  it  will  go  and  hold  it  there 
until  the  motor  has  ceased  to  gain 
speed.  That  handle  is  then  released, 
and  before  it  has  fully  returned  to  the 
"off"  position  the  running  handle  is 
moved  down  as  far  as  it  will  go,  where 
it  will  remain  latched.  If  a  preventive 
resistance  is  used,  the  starting  handle 
is  held  down  until  the  motor  no  longer 
gains  speed;  then  the  running  switch 
is  closed  and  the  starting  switch  re- 
leased. 


Solderless  Wire  Clamp 

Wire-clamp  connectors  for  circuits, 
fixtures  and  grounding  purposes  which 
are  designed  to  connect  four  wires  or 


THREE  TYPES   OF    CLAMPS 

less  of  different  sizes  without  the  use 
of  heat  are  being  offered  to  the  trade 
by  Alexander  B.  Simpson  of  New  York 
City.  To  connect  the  wires  the  screws 
of  the  device  are  loosened  slightly  and 
each  wire  is  inserted  in  one  of  the  four 


loops  and  securely  connected  by  tighten- 
ing the  screws.  A  knurled  surface  is 
provided  on  the  nut  threaded  on  each 
screw  so  it  will  grip  the  wire  and  not 
turn  when  the  screw  is  drawn  up.  These 
connectors  are  also  made  for  grounding 
work. 


Bicycle  Headlamp 

Bicycle  headlamps  equipped  with 
tungsten  units  accurately  focused  have 
been  developed  by  the  Metal  Specialties 
Manufacturing  Company  of  Chicago. 
A  bayonet  type  of  switch  is  provided  at 
the  back  of  the  lamp,  where  the  lamp 
can  be  controlled  at  the  will  of  the  rider. 
The  battery  container  is  made  of  steel 
of  waterproof  construction  and  held  in 
place  by  three  leather  straps.  The 
lamp-head  bracket  is  made  adjustable 
so  that  it  will  fit  any  handle  bar.  This 
line  of  lamps  includes  eight  different 
styles. 


Push-Through  Socket 

Push-through  sockets  manufactured 
by  the  Arrow  Electric  Company  of 
Hartford,  Conn.,  have  a  quick  make- 
and-break  switch  mechanism  and  a 
rating  of  660  watts  at  250  volts,  which 
is  usual  with  that  type  of  socket.  This 
type  belongs  to  the  Arrow  E  20  socket 


INTERCHANGEABLE  PUSH-THROUGH 
SOCKETS 

line  and  is  therefore  interchangeable 
with  fourteen  different  body  parts  and 
fifteen  different  caps.  These  '  sockets 
have  threaded  beads  for  "Uno"  shade 
holders  and  can  be  equipped  with  the 
Arrolock  attachment  to  prevent  the  re- 
moval or  theft  of  lamps. 


Electric  Kitchenette 

A  compact  combination  electric  range 
for  small  apartments,  kitchenettes  and 
buffets  has  been  developed  by  the  Na- 
tional Electric  Utilities  Corporation  of 
New  York  City.  This  range  consists 
of  two  compartments,  a  broiler  and  an 
oven.  A  grid  is  permanently  placed  in 
the  upper  section  of  the  broiler.  The 
heat  is  confined  and  thrown  downward 
by  means  of  a  baffle  plate  or  reflector 
placed  on  top.  For  convenience  the 
latter  is  fitted  with  a  handle. 

When  used  for  building,  the  baffle 
plate   is   placed   in   a    slide   underneath 


the  heat  unit,  inside  the  broiling  com- 
partment, thereby  deflecting  the  heat 
upward  to  a  circular  plate  on  top.  For 
baking  and  roasting,  the  baffle  plate 
remains  in  place  inside  the  broiler,  and 
the  oven  is  substituted  for  the  top  plate 
and  lid.  The  temperature  may  be  ad- 
justed by  means  of  a  three-heat  snap 
switch  conveniently  placed  on  the  lower 
panel  of  the  broiler.  The  power  demand 
at  high  heat  is  2000  watts;  at  medium 
heat,  1000  watts,  and  at  low  heat,  500 
watts. 


Automatic  Fire  Detector 

A  device  for  announcing  fire  danger, 
which  closes  an  electric  circuit  upon  a 
sudden    rise    of    temperature,    is    being 


EXPANSION  OF  AIR  CAUSES  FIRE  DETECTOR 
TO    CLOSE    CIRCUIT 

made  by  the  Automatic  Fire  Detector 
Company  of  1834  Broadway,  New 
York  City.  The  instrument  consists 
of  a  brass  shell  incased  in  a  metal 
guard  and  base  which  is  provided  with 
electrical  connections  and  contact 
point.  The  shell  contains  1.5  cu.  in. 
(24  cu.  cm.)  of  air,  and  with  normal 
atmospheric  changes  the  expansion  of 
air  is  provided  for  by  means  of  an 
adjustable  vent. 

Heat  waves  from  a  fire  cause  the 
air  in  the  brass  chamber  to  expand 
rapidly,  forcing  a  taut  diaphragm  to 
bend  out  and  close  an  electric  contact. 
The  detector  is  designed  for  mounting 
in  any  position,  and  the  makers  state 
that  neither  vibration  nor  jar  will  affect 
its  operation.  In  connection  with  an 
annunciator  and  bells  (or  lamps)  the 
instruments  may  be  arranged  to  regis- 
ter at  a  central  point  the  exact  location 
of  a  fire. 


Portable  Electric  Drill 

A  line  of  fan-cooled  electric  portable 
drills  has  been  brought  out  by  the  James 
Clark,  Jr.,  Electric  Company  of  Louis- 
ville, Ky.  These  drills  are  made  in  seven 
sizes,  ranging  from  V4  in.  to  \Vz  in. 
(0.63  cm.  to  3.8  cm.).  Drills  for  direct 
current  may  be  had  only  in  sizes  up  to 
1%  in.  (4.4  cm.).  The  drill  spindles 
are  made  of  high-grade,  heat-treated 
steel,  which  is  turned  and  ground. 
Heat-treated  nickel-steel  grease-incased 
gears  are  provided.  The  three  largest 
universal  drills  embody  all  the  general 
features  of  construction  of  the  large  di- 
rect-current drills,  having  aluminum 
frames  and  ball  thrust,  while  all  elec- 
trical parts  are  completely  inclosed  and 
protected  from  injury. 
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mi      \     D    ORANQER    COMPAN1 
nouncea  ill.-   removal  ol    Its  offices  to    1608 
1611     Park    K.>\\     Building,    16    Park    Row, 
New    Fork   *  1 1  \ 

i       ii     ROBERTS    haa    been    appointed 
comptroller    "i    the    1 1 •    -    Bright     Manufac 
I  Compuny,     Philadelphia,     P«       He 

.■I  in.  i  u    i actor)    accountant. 
THE     BAFET1     IRMORITB     CONDUIT 
COMPANY    haa   removed   Its   New    Yi 
Bee    to      m     \\  ,si    Twenty-aeventh    Street, 
i>  it    will    !><■    in    connection    with    the 

oompany'a  new    warehouse. 

\    HALL  BERRY   is  removln|  ins  offloa 
to    M    rJ    Hurra)    Street,    New    York    Cit) 
Owing   to   Increase   In   business  and   bavins 
taken   on   additional   lines   Mr.    Berry    Found 
it   necessary  t<>  take  larger  quarters, 

THE  ROBBINS  A  MYERS  COMPANY, 
Springfield,  Ohio,  has  just  issued  the  firal 
number  of  a  semi-monthly  factory  organ 
published  for  its  employees  and  customers. 
Temporarily,  at  least,  this  new  publication 
will  be  known  as  "The  it.  A  m.  Breeze." 

POOLE  ENGINEERING  .\  MACHINE 
COMPANY,  BALTIMORE,  MD.,  recently 
acquired  the  exclusive  manufacturing  and 
boIIimk  rights  of  tin-  turbo-gear  formerly 
manufactured  by  the  Turbo-Gear  Company, 
Inc.,  also  of  Baltimore,  through  consolida- 
tion 

THE  ELECTRIC  MOTOR  EXCHANGE 
has  opened  offices  at  .Miami,  Fla.,  and  will 
engage  In  Belling  new  and  second-hand 
electrical  machinery,  fans,  lamps  and  elec- 
trlc  fixtures.  The  company  would  like  to 
catalogs  from  electrical  manufac- 
turers. 

THE  JEFFERSON  ELECTRIC  MANU- 
FACTURING COMPANY  has  moved  into 
larger  quarters  at  426-430  South  Green 
Street.  Chicago,  The  company  announces 
that  T.  C.  Hawkins  has  recently  joined  its 
sales  department  with  headquarters  at  the 
home  office. 

CHARLES  M.  CROFOOT  has  been  trans- 
ferred from  the  post  of  district  sales  man- 
ager for  the  Cincinnati  district  office  of  the 
Federal  Sign  System  (Electric)  company  to 
the  New  York  City  office.  A  farewell  din- 
ner  was  given  to  Mr.  Crofoot  on  March  30 
by  F.  D.  Lawrence,  president  of  the  F.  D. 
Lawrence  Company. 

C.  H.  HOLDK.N  has  been  made  central 
district  manager  for  Edwards  &  Company, 
Inc.,  of  New  York  City,  and  has  established 
a  sales  office  at  9  South  Clinton  Street, 
Chicago,  111.  Mr.  Holden  was  formerly 
sales  manager  for  the  P  R  Manufacturing 
Company  of  Detroit,  Mich.,  and  has  had 
long  experience  in  the  sale  of  electrical 
specialties. 

THE  YOUNGSTOWN  SHEET  &  TUBE 
COMPANY'  has  given  notice  that  the  An- 
drews &  Hitchcock  Iron  Company  of  Hub- 
bard, Ohio,  and  the  Western  Conduit  Com- 
pany of  Struthers,  Ohio,  heretofore  known 
as  subsidiaries  to  the  Youngstown  Sheet  & 
Tube  Company,  have  now  been  dissolved 
and  will  be  known  as  the  Youngstown  Sheet 
&    Tube    Company. 

(  W.  FORBRICH  and  J.  H.  Burton  an- 
nounce the  formation  of  the  Forbrich-Bur- 
ton  Advertising  Service,  Inc.,  Monadnock 
Block.  Chicago,  for  the  purpose  of  serving 
advertisers,  particularly  those  catering  to 
electrical,  mechanical  and  allied  fields.  Both 
Mr.  Forbrich  and  Mr.  Burton  have  been 
connected  with  trade  and  technical  papers 
in  these  fields  for  many  years. 

ROBERT  GRIMSHAW,  special  agent  of 
the  Bureau  of  Foreign  and  Domestic  Com- 
merce, will  visit  early  in  June  the  principal 
South  American  countries  to  investigate  the 
markets  there  for  certain  lines  of  American 
manufacturers ;  also  to  report  on  the 
methods  adopted  in  the  various  countries 
for  getting  bids  and  awarding  contracts 
for  government  and  municipal  supplies,  es- 
pecially electrical.  Before  departing  he 
would  like  to  learn  from  electrical  and 
other  manufacturers  the  principal  difficulties 
that  they  have  experienced  in  bidding  on 
supplies  in  South  America.  His  address  is 
Room   409,   Custom  House,  New  York  City. 

THE  CUTLER-HAMMER  MANUFAC- 
TURING COMPANY,  Milwaukee,  Wis 
calls  attention  to  the  fact  that  there  seems 
to  be  some  misunderstanding  in  relation 
to  the  operation  of  the  plants  of  the  com- 
pany because  of  news  items  that  have  ap- 
peared  in   different  publications  announcing 
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THE  HOTPOINT  CLUBHOUSE.  The 
new  i  i..i  uolnl  (  Hub  In  adqua  rtera  a)  i  he  fac 
i..i  \  oi  the  Hotpolnl  Electi  Ic  I  [eating  <  lorn 
pan)  in  Ontario,  Cat.,  will  b<  opened  form 
ally  in  ih.  peclal  spring  festival  on  May  i 
The  Hotpolnl  Club  Is  composed  ol 
member  on  t be  ps irroll  "'  ' '"'  ' lnl polnl  com 
pans    .ii    the   •  mtarlo  office      No  dui 

ed ;    .ill    pei  Bona   entering    the   employ 
ni  the  oompanj  automaticall)  become  mem 

I  the  club     Tin-  club  operati  i  a  cafe 

where  lunch  is  served  at  the  noon 
hour  and  where  the  midnight  lunch  I 
served  to  the  night  shift  The  clul 
operatei  a  grocer)  sti  ire  on  a  co  opera  tlve 
basis,  thus  enabling  employees  to  purchase 
their  staple  groceries  at  from  in  to  16  per 
rem  below  regular  retail  store  prices.     The 

grocery    store    also    handles    fruits   and    vege- 
tables   which    are    raised     by     the    enip 
and     which     can     lie     marketed     through     the 

store  without  any  expense  except  the  nomi- 
nal charge  necessary  to  maintain  the  em- 
ployee  In  charge  of  the  store.  The  com- 
pan)  takes  no  part  In  the  management  and 
operation  of  either  the  cafeteria  or  the 
Store,  except  to  assist  where  necessary  in 
financing,  and  to  supply  suitable  quarters 
and  equipment  at  a  very  nominal  charge. 
The  new  clubhouse  will  contain  both  the 
cafeteria  and  the  store,  as  well  as  the  large 
assembly  room,  caretaker's  quarters,  and  a 
ladles'  rest  room.  The  clubhouse  is  so  ar- 
ranged that  meals  can  be  served  on  the 
porch   during   the  summer  time. 


Trade  Publications 


SOCKETS. — The  Arrow  Electric  Com- 
pany of  Hartford,  Conn.,  is  distributing  a 
leaflet  descriptive  of  its  interchangeable 
push-through  socket. 

SWITCH  PLATES.  —  The  Chattanooga 
(Tenn. )  Stamping  &  Enameling  Company 
is  distributing  a  leaflet  descriptive  of  its 
porcelain   enamel  switch  plates. 

ELECTRIC  APPLIANCES.  —  Landers, 
Frary  &  Clark  of  New  Britain,  Conn.,  are 
distributing  an  illustrated  folder  descriptive 
of  their  Universal  heating  devices. 

LIGHTING. — The  National  Lamp  Works 
of  the  General  Electric  Company,  Nela 
Park,  Cleveland,  have  prepared  bulletin  28, 
descriptive  of  show  window  lighting. 

WASHING  MACHINES.  —  The  North- 
western Electric  Equipment  Company  of 
New  York  City  is  distributing  a  leaflet 
descriptive  of  its  Baby  Geyser  electric 
washer. 

FAULT  -  FINDING  INSTRUMENTS.  — 
The  type  F  Matthews  Woodpecker  Telefault 
is  illustrated  and  described  in  a  folder  re- 
cently issued  by  W.  N.  Matthews  &  Brother 
of  St.  Louis,  Mo. 

REFLECTORS.  —  The  National  X-ray 
Reflector  Company  of  Chicago  is  distribut- 
ing a  bulletin  entitled  "How  to  Know  and 
Have  Good  Lighting."  Illustrations  of 
well-known  places  which  use  X-ray  re- 
flectors  are  given. 

SWITCHES.— The  South  Bend  (Ind.) 
Current  Control  Company  is  distributing  a 
folder  descriptive  of  its  R.  C.  O.  C.  switch, 
a  remote-control  oil-circuit  switch  for  con- 
trol at  the  power  house  of  multiple  or 
series  ornamental  street-lighting  svstems, 
etc. 

INSULATING  MATERIAL.— The  Dielec- 
tric Manufacturing  Company,  St.  Louis,  Mo., 
has  issued  a  catalog  on  insulations,  techni- 
cal paints  and  varnishes,  which,  in  addition 
to  listing  its  products,  contains  useful  curves 
showing  the  electrical  characteristics  of 
various  insulating  materials. 

STEAM  JET  CONVEYOR  SYSTEM.— 
Hi?  American  Steam  Conveyor  Corporation, 
326  West  Madison  Street,  Chicago,  has  is- 
sued a  thirty-two-page  booklet  giving  a 
general  description  of  American  steam  jet 
conveyors,  showing  detailed  views  of  the 
fittings  used  in  this  system,  blueprints  il- 
lustrating the  system  installed  in  different 
types  of  power  plants,  and  photographs  of 
numerous  central  station  and  industrial 
plant  installations  of  the  system  The 
booklet  also  states  that  the  cost  of  handling 
ashes  by  this  system  varies  from  4  cents  to 
10  cents  as  the  cost  of  coal  per  ton  varies 
from   $1    to  $3.10. 
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Tin:  i:  O.  LIGHT  COMPANY,  of  Allen- 
dale, in  ,  ha  bet  a  Incoi porated  with  a 
capital  siock  of  $s,ooo  to  supply  electrlcit) 
in  Allendale.  The  Incorporator!  art 
Elijah  Greathouse,  A.  Greathouse  and  k 
Campbell 

THE  a    t    viok  COMPANY  of  Hon  ton 

Tex.,  has  been  incorporated  with  a  capital 
slock  of  110,000  by  A.  T.  Viek,  P.  S.  Oro- 
gan  and  It.  W.  Franklin.  The  company 
proposes    to   deal    in   electrical   and    heating 

apparal  us. 

THE  i'IIIL  HOWIE  (VA.)  LIGHT  & 
POWER  i'oMJ'ANY  has  been  chartered 
with  a  capital  stock  of  $5,000  to  supph 
light  and  power  in  Chilhowie.  J.  D.  Tate 
is  president  and  W.  P.  Vaughan  is  secre- 
tary and  treasurer. 

THE  STAROBIN  ELECTRICAL  SUP- 
PLY COMPANY  of  New  York,  N.  Y.,  hap 
been  chartered  by  Joseph  Starobin,  Samuel 
Levine  and  M.  Levine.  The  company  is 
capitalized  at  $30,000  and  proposes  to  deal 
in  electrical  fixtures  and  supplies. 

THE  HUNTLEY  ELECTRIC  COMPANY 
of  Brooklyn,  N.  Y.,  has  been  incorporated 
with  a  capital  stock  of  $2,500  to  do  a  gen- 
eral contracting  and  electrical  business. 
The  incorporators  are:  Julia  R,  Roth. 
Samuel  Randel  and  M.  A.  Franklin. 

THE  FRANK  NASON  ELECTRIC  COM- 
PANY of  Boston,  Mass.,  has  been  incorpo- 
rated with  a  capital  stock  of  $50,000.  The 
officers  are :  Frank  W.  Nason,  president : 
John  W.  Nason,  treasurer,  and  Gladys  M 
Nason,  clerk,  all  of  Dorchester,  Mass. 

THE  ONEONTA  (ALA.)  UTILITIES 
COMPANY  has  been  incorporated  with  a 
capital  stock  of  $4,000  by  J.  D.  Harvey, 
W.  A.  Weaver,  P.  B.  Hale  and  A  A. 
Fendley.  The  company  proposes  to  operate 
an  electric  plant  and  ice  factory  in  One- 
onta. 

THE  HAMLIN  (TEX.)  LIGHT,  POWER 
&  ICE  COMPANY  has  been  incorporated 
by  A.  V.  Wainwright,  R.  F.  Price  and  F.  A. 
Matthes.  The  company  is  capitalized  at 
$60,000  and  proposes  to  construct  and  oper- 
ate an  electric-light  and  power  plant  and 
ice  factory  in  Hamlin. 

THE  PORT  REPUBLIC  (VA.)  ELEC- 
TRIC LIGHT  &  POWER  COMPANY  has 
been  incorporated  with  a  capital  stock  of 
$5,000  to  supply  electricity  for  lamps  and 
motors  in  Port  Republic.  J.  H.  Lamb  is 
president  and  W.  L.  Dinsmore  is  secretary, 
both  of  Port  Republic. 

THE  FERMANAGH  (PA.)  TOWNSHIP 
ELECTRIC  COMPANY  has  been  char- 
tered with  a  capital  stock  of  $5,000  to  sup- 
ply electricity  in  the  township  of  Fer- 
managh. The  incorporators  are:  A.  J. 
Musser,  M.  S.  Mitchell  and  P.  T.  Davis,  of 
Clearfield.  The  offices  of  the  company  are 
located  in  Bellefonte,  Pa. 

THE  WHEATFIELD  (PA.)  TOWN- 
SHIP ELECTRIC  COMPANY  has  been  in- 
corporated with  a  capital  stock  of  $5,000 
by  A.  J.  Musser,  M.  S.  Mitchell  and  P.  T. 
Davis,  of  Clearfield.  The  company  proposes 
to  supply  electricity  in  the  township  of 
Wheatfield.  The  head  office  of  the  com- 
pany will  be  located  in  Bellefonte,  Pa. 

THE  RAILWAY  ELECTRIC  SWITCH  & 
SUPPLY  COMPANY  has  filed  articles  of 
incorporation  under  the  laws  of  the  State 
of  Delaware  with  a  capital  stock  of  $1,500.- 
000  to  manufacture  and  sell  electrical  rail- 
way switches,  etc.  The  incorporators  are  : 
Wilber  A.  McCoy,  of  Pittsburgh,  Pa.  ; 
Charles  H.  Jones  and  W.  I.  N.  Lofland.  of 
Dover,  Del. 

THE  GREENE  COMPANY  of  Corning, 
Cal.,  has  been  incorporated  with  a  capital 
stock  of  $10,000  to  do  a  general  construc- 
tion, electrical  and  mechanical  contracting 
business  and  also  to  deal  in  electrical  sup- 
plies and  fixtures  of  all  kinds.  The  incor- 
porators are :  A.  E.  Greene,  William  Dale. 
H.  R.  Salisbury,  C.  B.  Fergus,  C.  G.  Sutton 
and  Marshall  DeMotte,  all  of  Corning. 
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New  England  States 

CLAREMONT,  N.  H. — ('reparations  are 
being  made  by  the  Claremont  Power  Com- 
pany for  the  erection  of  a  new  high-tension 
(44,000  volts)  transmission  line  from  Clare- 
mont to  Charlestown,  for  which  most  of  the 
right  of  way  has  been  secured.  This  line 
will  connect  with  the  transmission  system 
of  the  Connecticut  River  Power  Company. 

NORWOOD,  MASS. — Work  has  begun  on 
the  foundation  for  the  addition  to  the 
municipal  electric-light  plant,  25  ft.  by  42 
ft.,  to  cost  about  $5,000. 

SPRINGFIELD,  MASS.  —  Negotiations 
are  under  way  by  the  Springfield  Street 
Railway  Company  for  the  purchase  of 
energy  from  the  Turners  Palls  (Mass.) 
Power  &  Electric  Company.  The  proposed 
changes  will  involve  an  expenditure  of 
more  than  $1,000,000.  Under  the  proposed 
arrangement  it  is  understood  that  the 
Turners  Falls  Company  will  take  over  the 
Margaret  Street  power  station,  now  the 
chief  source  of  supply  for  the  street  rail- 
way system,  and  equip  and  operate  it  as 
the  main  substation.  Large  substations 
will  be  established  on  the  west  side  of  the 
Connecticut  River,  on  the  company's  prop- 
erty near  Main  and  Carew  streets,  in 
Chicopee  and  in  Ludlow. 

WESTFIELD,  MASS. — Franchises  over 
various  properties  in  the  town  of  West- 
field  have  been  secured  by  the  Turners 
Falls    (Mass.)    Power  Company. 

DIAMOND  HILL,  R.  I. — Plans  are  being 
considered  for  the  installation  of  an  elec- 
tric-lighting system  in  Diamond  Hill.  It 
Is  proposed  to  tap  the  transmission  line 
which  the  Blackstone  Valley  Gas  &  Elec- 
tric Company  of  Woonsocket  is  erecting 
from  Woonsocket  to  Plainville,  Mass.,  which 
will   pass  through  the  town. 


Construction 

News  of  Projects,  Plans,  Bids  and  Con- 
tracts.   Notes  on  Work  Under  Way 


Middle  Atlantic  States 

BRONXVILLE,  N.  T. — The  Lawrence 
Park  Heat,  Light  &  Power  Company  of 
Bronxville  has  applied  to  the  Public  Service 
Commission  for  permission  to  construct  and 
operate  an  electric  light  and  power  plant 
and  steam  plant  under  franchises  granted 
by  the  village  of  Bronxville. 

BROOKLYN,  N.  Y. — The  chief  of  the 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  is  having  plans 
drawn  for  a  shop  building,  300  ft.  by  600 
ft.,  one  and  two  stories,  for  the  Brook- 
lyn Navy  Yard,  to  cost  approximately 
$1,000,000. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,.  until  May  1  for  furnishing  coaling 
bags,  blades  for  Curtis  turbines,  blowers, 
lamp  and  telephone  cord,  crucibles,  coal 
tar,  etc.,  oil  lamps,  dough-mixing  and 
kitchen  and  cake  machines,  and  electric 
wire  and  cable,  etc.,  at  the  navy  yard, 
Brooklyn. 

BUFFALO,  N.  Y. — The  City  Council  is 
considering  an  ordinance  which  would  com- 
pel all  steam  railroads  to  equip  their  roads 
for  electrical  operation  within  the  city 
limits. 

BUFFALO,  N.  Y. — Thirty  of  the  largest 
real  estate  dealers  in  Buffalo  have  adopted 
resolutions  and  have  petitioned  the  State 
Legislature  and  Congress  for  the  enactment 
of  legislation  that  would  give  the  city  au- 
thority to  own  and  operate  a  municipal 
electric-light  and  power  plant.  The  Real 
Estate  Association  asks  for  the  construc- 
tion of  the  plant  at  Niagara  Falls. 

FAR  ROCKAWAY,  N.  Y.— Steps  have 
been  taken  by  the  Business  Men's  Associa- 
tion and  the  Property  Owners'  Association 
for  the  installation  of  an  ornamental  light- 
ing system  on  Central  Avenue. 

FREDONIA,  N.  Y. — The  Niagara  &  Erie 
Power  Company  has  submitted  a  proposal 
to  the  Village  Council  for  lighting  the 
streets,  which,  it  is  asserted,  would  mean 
an  annual   saving  of  over   $3,000. 

GUILFORD,  N.  Y. — The  Standard  Light, 
Heat  &  Power  Company  of  Unadilla  has  ap- 
plied to  the  Public  Service  Commission  for 
permission  to  erect  an  electric  transmis- 
sion line  in  the  town  of  Guilford. 

HORNELL,  N.  Y. — The  Hornell  Electric 
Company  is  contemplating  the  installation 
of  a  new  street-lighting  system  to  replace 
the  arc  lamps   now  in  use. 

NEW  YORK,  N.  Y. — The  Long  Island 
Railroad  Company  is  planning  to  equip  its 
Evergreen  branch  in  Brooklyn  and  Queens 
Boroughs,  about  1%  miles,  for  electrical 
operation. 

NEW  YORK,  N.  Y. — Permit  has  been 
taken'  out  by  the  New  York  Telephone 
Company  for  the  erection  of  a  new  five- 
story  exchange  building,  100  ft.  by  170  ft., 
on   West  Thirty-sixth   Street,   to  cost  about 


$r.00,000.      Plans    have    also    been    filed    foi 

I  he  construction  of  a  new  six-story  ex- 
change and  office  building  on  East  150th 
Street,  to  cost  about  $100,000.  A  site  on 
Thirtieth  and  Thirty-first  Streets,  between 
Second  and  Third  avenues,  has  been  pur- 
chased for  a  new  exchange  and  office 
building. 

NUNDA,  N.  Y. — The  capital  stock  of  the 
Nunda  Electric  Light  Company  has  been 
increased   from   $10,000  to  $24,000. 

PORT  JERVIS,  N.  Y. — The  Public  Serv- 
ice Commission  has  authorized  the  Orange 
Countv  Public  Service  Company  to  take 
over  the  Murray  Electric  Light  &  Power 
Company  of  Monticello,  the  Port  Jervis 
(N.  Y. )  Light  &  Power  Company,  the 
Orange  County  Power  Company  of  Port 
Jervis,  and  the  Orange  County  Lighting 
Company  of  Middletown,  for  a  consideration 
of  $l.«;ob,000.  The  new  company  will  issue 
$600,000  in  capital  stock  and  $1,200,000  in 
bonds. 

ROCKWOOD,  N.  Y. — Plans  are  being 
prepared  by  the  Rockwood  Manufacturing 
Company  for  the  construction  of  a  hydro- 
electric power  plant,  to  cost  about  $300,000. 
Donald  W.  Hyde  of  Gloversville  is  presi- 
dent.    Rockwood  has  not  a  post  office. 

TOTTENVILLE,  N.  Y. — Permission  has 
been  granted  by  the  War  Department  to 
the  Richmond  Light  &  Railroad  Company 
for  the  installation  of  a  submarine  cable 
line  in  Fresh  Kills  Creek,  from  Linoleum- 
ville  to  Rossville,  Lake  Island.  The  line 
will  supply  electricity  to  the  proposed  gar- 
bage plant. 

UTICA,  N.  Y. — The  Utica  Gas  &  Electric 
Company  has  awarded  the  contract  for  con- 
struction of  its  hydroelectric  power  plant, 
to  cost  about  $700,000,  to  the  Structural 
Concrete  Company  of  Dayton,  Ohio ;  the 
contract  for  water  wheels  and  other  elec- 
trical equipment  w,as  awarded  to  the  Piatt 
Iron  Works  of  Dayton,  Ohio. 

ENGLEWOOD,  N.  J. — Bids  will  be  re- 
ceived by  the  Board  of  Education  until 
May  15  for  construction  of  the  new  Lincoln 
School,  on  Englewood  Avenue,  including 
electrical  work,  heating  and  ventilating, 
etc.  Guilbert  &  Betelle,  665  Broad  Street, 
Newark,    are    architects. 

JERSEY  CITY,  N.  J. — The  Board  of  City 
Commissioners  is  contemplating  the  in- 
stallation of  a  new  street-lighting  system 
on  West  Side  Avenue,  from  Montgomery 
Street  to  Grant  Avenue.  The  Public  Serv- 
ice Electric  Company  has  been  asked  to 
submit   estimate   of  cost. 

LIVINGSTON,  N.  J. — An  ordinance  has 
been  passed  providing  for  creating  a  light- 
ing district  in  the  township  of  Livingston. 

NEWARK.  N.  J. — Upon  the  refusal  of 
the  United  Supply  &  Construction  Company, 
61  Broadway,  New  York.  N.  Y.,  to  accept 
the  contract  for  new  boilers  and  boiler 
equipment  at  the  Overbrook  Hospital,  the 
Board  of  Freeholders  has  awarded  the  con- 
tract to  Henderson  &  Company,  835  Spring- 
field Avenue,  Irvington,  at  $63,600. 

NEWARK,  N.  J. — Contract  has  been 
awarded  by  the  Higrade  Belting  &  Weav- 
ing Company  for  the  construction  of  a  new 
belting  plant,  100  ft.  by  200  ft.,  one  story, 
•  with  engine  house  and  boiler  plant,  30  ft. 
by  50  ft.,  at  60-76  Frankfort  Street,  to  cost 
about  $25,000.  The  company  has  estab- 
lished temporary  heaquarters  at  671  Broad 
Street. 

PATERSON,  N.  J. — The  Board  of  Public 
Works  has  approved  the  contract  with  I  he 
Public  Service  Electric  Company  for  the 
installation  of  a  new  ornamental  lighting 
system  on  Main  Street. 

PATERSON,  N.  J. — Bids  will  be  received 
by  the  Board  of  Education.  City  Hall, 
Paterson,  until  May  14,  for  construction  of 
Public  School  6  on  Broadway,  including 
electrical  work,  heating  and  ventilating. 
Henry  B.  Crosbv.  First  National  Bank 
Building,     is    architect. 

POMPTON,  N.  J. — Bids  will  be  received 
by  the  Board  of  Education  of  Pompton 
Township  until  May  9  for  construction  of 
School  No.  6,  Bloomingdale,  including  elec- 
trical work  and  equipment.  Van  Vlandren 
&  Culver,  140  Market  Street,  Paterson.  are 
architects. 

WEEHAWKEN,  N.  J.— The  Town  Coun- 
cil of  Union  Hill  is  planning  to  install  a 
new  fire  and  police  signal  alarm  system,  to 
cost  about  $23,000.  Emil  Bautz  is  town 
clerk. 

ALLENTOWN,  PA. — Plans  have  been 
prepared   for  the  erection  of  a  power  plant 


at  the  new  leather  plant  of  the  Victor 
Leather  Company.  Samuel  .)  Kister  is 
1 1  er 

CARLISLE,  PA.  Plana  are  being  pre- 
pared  i>y  10.  B.  Beetem  tor  the  construc- 
tion of  a  new  power  plant  to  be  used  in 
connection  with  his  factory.  A.  J.  Sauer 
&   Company    are    archltei 

BASTON,  I 'A. — The  Bell  Telephone  Com- 
pany has  acquired  a  Bite  adjoining  its  local 
exchange,  on  which  it  proposes  to  erect 
a  seven-Story  repair  and  service  plant,  to 
be  equipped  to  handle  all  classes  of  repair 
and  construction  work. 

HARRISBURG,  PA.— Bid*  will  be  re- 
ceived by  the  Board  of  Commissioners  of 
Public  Grounds  and  Buildings,  I  larrisburg, 
until  May  8  for  power  plant,  engineering 
and  laboratory  supplies,  as  well  as  other 
equipment  for  the  ensuing  year.  L.  W. 
Mitchell   is  secretary. 

IJOMOYNE,  PA.  —  Extensive  improve- 
ments are  contemplated  by  the  United  Elec- 
tric Company,  including  the  installation  of 
a  new  turbine,  rotary  converter  and  trans- 
former equipment.  An  addition  will  be 
built  to  the  power  house.  A  large  part  of 
the  machinery,  it  is  understood,  has  been 
purchased. 

MEADVILLE,  PA. — The  Northwestern 
Pennsylvania  Railway  Company,  it  is  re- 
ported, contemplates  the  construction  of  an 
extension  from  Titusville  to  Cambridge 
Springs  during  the  coming  summer. 

PHILADELPHIA,  PA. — The  Bell  Tele- 
phone Company  is  contemplating  the  erec- 
tion of  a  new  telephone  building  at  Fifty- 
seventh  and  Chestnut  Streets.  The  cost  of 
the  building  with  equipment  is  estimated  at 
$400,000. 

PHILADELPHIA,  PA.  —  The  Electric 
Service  Supplies  Company  is  planning  to 
erect  a  three-story  addition  to  its  plant 
on  Seventeenth  Street,  to  cost  about  $60,000. 
Contract  for  building,  it  is  understood,  has 
been  awarded. 

PHILADELPHIA,  PA. — Plans  have  been 
filed  by  the  Schuylkill  Forge  Company  for 
the  erection  of  a  new  boiler  plant,  35  ft. 
by  41  ft. 

PHILADELPHIA,  PA. — Bids,  it  is  re- 
ported, are  being  asked  by  the  Philadelphia 
Electric  Company  for  the  erection  of  a  new 
substation,  134  ft.  by  145  ft.,  one  story,  on 
property  recently  acquired  on  Hunting 
Park  Avenue. 

QUAKERTOWN,  PA. — The  Borough 
Council  has  approved  an  ordinance  provid- 
ing for  an  issue  of  $45,000  in  bonds  for  the 
reconstruction  of  the  municipal  electric- 
light  plant.  A  special  election  will  be  called 
to  submit  the  proposal  to  the  voters. 

SCRANTON,  PA. — Notice  has  been  filed 
that  application  will  soon  be  made  to 
Governor  Brumbaugh  for  charters  for 
the  following  corporations :  Sandy  Town- 
ship Electric  Company,  Brady  Township 
Electric  Company,  Washington  Township 
Electric  Company,  Gaskill  Township  Electric 
Company,  Snyder  Township  Electric  Com- 
pany, Young  Township  Electric  Company 
and  the  Henderson  Township  Electric  Com- 
pany, each  to  be  located  in  the  township 
from  which  it  takes  its  name.  Jacob  L. 
Fisher  of  Punxsutawney   is   solicitor. 

STEELTON,  PA.— The  Harrisburg  Light 
&  Power  Company  is  planning  to  install  a 
new  street-lighting  system  in  Steelton,  to 
replace  the  lamps  now  in  use. 

BALTIMORE,  MD. — A  permit  has  been 
taken  out  by  the  Consolidated  Gas.  Electric 
Light  &  Power  Company  for  the  erection  of 
its  proposed  new  power  plant  on  Race 
Street,   to  cost  about  $55,000. 

INDIANHEAD,  MD. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C.,  until 
May  7,  for  construction  of  sulphur  store- 
house and  elevator  house,  and  also  a  bucket 
elevator,  of  the  continuous  bucket  type  with 
buckets  secure  to  single  or  double  sprocket 
chains,  to  be  driven  by  an  electric  motor, 
at  tne  naval  proving  grounds  at  Indian- 
head,  Md.  Drawings  and  specifications 
(2359)  may  be  obtained  on  application  to 
the  above  bureau. 

FAIRMONT,  W.  VA. — Work  has  begun 
on  the  erection  of  the  high-tension  trans- 
mission line  of  the  Monongahela  Valley 
Traction  Company  down  the  Monongahela 
River  to  the  mines  of  the  Lehigh  Coal  Com- 
pany. 

SHKNANDOAH,  VA.— At  an  election  to 
be  held  May  8  the  proposal  to  issue  $60,000 
in  bonds  for  the  construction  of  a  dam  and 
hydroelectric  plant  to  supply  water,  and 
electricity  for  lamps  and  motors  in  Shen- 
andoah, will  be  submitted  to  the  voters. 
The  plans  provide  for  a  concrete  dam  and 
power  plant  with  entire  new  equipment  to 
develop  350  hp.  The  present  plant  is  to 
be  held  as  an  auxiliary.  E.  V.  Dunston 
of  Washington,  D.   C,   is  engineer. 

URBANNA.  VA.  —  The  local  electric- 
light  plant,   owned   by  J.    E.   Richwine,   was 
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Uu  motor-generator  set,  one  25-kw,  gen- 
erator,  one   starting   compensator   and   one 

nel  Bwltchboard  For  further  infor- 
mation address  Charles  S,  Wallace,  major 
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received  at  the  Bureau  of  Supplies  and  Ac- 
counts, Navj  Department,  Washington, 
M  C,  for  furnishing  al  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: Mare  island,  Cal.,  Schedule  950 
motor-driven  wood  planer;  Schedule  97:i 
miscellaneous  steam  and  water  iron  pipe 
fittings,  Newport,  K.  I..  Schedule  951 — five 
turbine  bulkheads,  tail  cones,  yokes,  etc., 
miscellaneous  after  bulkhead,  valve  bodies, 
Norfolk,  Va.,  Schedule  !n'>7  miscel- 
laneous wire  stool  rope,  Washington,  D.  C, 
Schedule  990 — 32,000  ft  plow  steel  who. 
Philadelphia,  Pa.,  Schedule  962 — 800  lb.  soft 
composition  wire,  loon  spiral  tube  boiler 
brushes,  20,000  ft.  galvanized  short  conduit 
pipe.  Pugel  Sound,  Wash.,  Schedule  980 — 
miscellaneous  bronze  phosphor  wire,  miscel- 
laneous steel  crucible  wire  ;  Schedule  949 — 
one  motor-driven  horizontal  punch,  one  mo- 
tor-driven joggling  plate  roils.  Portsmouth, 
N.  H..  Schedule  99S — one  motor-driven  ver- 
tical 10%-in.  shaper.  Brooklyn,  N.  Y., 
Schedule  989-  twenty-seven  600'  and  1000- 
cu.  ft.  open  type,  motor,  blowers  ;  Schedule 
958  thirty  portable  electric  drills,  100 
portable  electric  drills ;  Schedule  954 — 
sixty-three  electric  heaters.  Charleston, 
s  C.,  Schedule  962 — nine  *4-hp.  portable 
ventilating  sets.  Norfolk,  Va.,  Schedule 
962 — twenty-four  &-hp.  portable  ventilating 
sets.  Applications  for  proposal  blanks 
should   designate  the  schedule  by  number. 


North  Central  States 

GRAND  RAPIDS.  MICH.— A  proposal 
has  been  submitted  by  City  Engineer 
Schriver  to  provide  $75,000  in  the  budget 
this  year  to  place  the  municipal  wires 
underground. 

NORTH  MUSKOGEE,  MICH.— The  Coun- 
cil has  granted  the  Consumers'  Power  Com- 
pany of  Jackson  a  franchise  to  supplv 
electricity  in  North  Muskogee.  A  distribu- 
tion system  will  be  installed  this  summer. 

DAYTON,  OHIO. — Property  owners  and 
residents  on  East  Second  Street,  from  Jef- 
ferson to  Madison  Street,  have  petitioned 
the  City  Council  for  the  installation  of  an 
ornamental  lighting  system  on  that  thor- 
oughfare. Similar  action  has  been  taken  bv 
property  owners  and  residents  on  St.  Clair 
Street  and  on  Fifth  Street,  from  Wilkinson 
to  Perry  Street.  It  is  expected  that  a  pe- 
tition will  be  presented  by  the  residents  on 
West  Fifth  Street  from  Perry  Street  to 
the  river  bridge. 

DELPHOS,  OHIO.— Plans  have  been  com- 
pleted for  the  erection  of  a  power  house 
and  substation  in  Delphos  for  the  North- 
western Ohio  Light  &-  Power  Company  to 
cost  about  $20,000.  W.  P.  Hurd  of' Van 
Wert  is  district  manager. 

LAKEWOOD,  OHIO— The  city  of  Lake- 
wood,  a  suburb  of  Cleveland,  has  rejected 
a  bid  submitted  by  the  Cleveland  Electric 
Illuminating  Company  for  street  lighting. 
The  old  contract  expired  on  April  1.  The 
city  must  now  invite  new  bids  or  install 
its  own  plant. 

MECHANICSBURG,  OHIO— The  North- 
western Ohio  Light  Company  has  pur- 
chased a  site  in  Mechanicsburg  on  which 
it  proposes  to  erect  a  substation.  Energy 
will  be  transmitted  from  the  company's 
plant  at  Urbana  and  stepped  down  for 
distribution. 
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BELLEVILLE,  II. I.  The  Modern  Auto 
.<•  Garage  Company  Is  planning  to  erect 
and   equip  a   garage   and   machine  simp,   to 

oust     about     175,000. 

CHICAGO,  M,i,.     Bids  will  be  received  by 

John  McGUlen,  clerk  of  the  Sanitary  Dis- 
trict of  Chicago,  700  South  Mlch'gan  We- 
nue.   Chicago,   until   May   17    for   furnishing 

a    hydraulic   turbine   and    an   a  ll.rna  t  ing-cur- 

I'l-nt  generator,  to  be  installed  in  the  power 

at      Loekport.        For     details     see    pro- 
posal  columns. 

ROCK  'ISLAND.  ILL.— Plans  are  beine: 
drawn  for  a  central  heating  nlant.  to  cost 
about  $1  ."0,000.  for  the  Rook  Island  Arsenal. 
Col.    George    W.    Burr    is    commandant. 

GREEN  BAY.  WIS. — The  Railroad  Com- 
mission has  granted  a  certificate  of  con- 
venience to  the  Green  Bay  &  Eastern  Rail- 
way Company,  which  pronoses  to  construct 
an  electric  railway  from  Green  Bay  through 
Manitowoc  to  Sheboygan. 

LA  CROSSE.  WIS. — Plans  are  being  pre- 
pared  by  the  Wisconsin-Minnesota  Light  & 
Power  Company  for  the  construction  of  a 
high-tension  transmission  line  from  the 
Wissota  hydroelectric  plant  above  Chip- 
pewa Falls  to  La  Crosse. 

POTOST.    WIS. — The    installat;on    of    an 

electric-lighting  system  in  Potosi  is  under 
consideration. 

ST.  PAUL,  MINN. — The  installation  of  an 
ornamental  lighting  system  on  University 
Avenue,  from  Lexington  Avenue  to  the  c'ty 
limits,  a  distance  of  about  3  miles,  is  under 
consideration. 

DES  MOTNES.  IOWA.— Preliminary  plans 
are  being  prepared  by  the  Des  Moines  Elec- 
tric Company  for  the  erection  of  a  central 
heating  plant. 

PYERSVTLLE.  IOWA. — Plans  are  beine 
considered  by  the  Eastern  Towa  Electric 
Company  for  the  erection  of  an  electric 
transmission  line.  9  miles  long,  into  the  ru- 
ral district,  known  as  Hickory  Valley,  to 
supply  electrical  service  to  farmers  along 
the  line. 

LITTLE  ROCK.  TOWA  —  The  City  Coun- . 
oil     is    considering    th<=    Question    of    estab- 
lishing  a    municipal    electric-light    plant. 

NEW  VIENNA.  IOWA. — Th°  Eastern 
Towa  Electric  Company  of  Pubuciue  has 
been  granted  a  franchise  to  supply  elec- 
tricity in  New  Vienna.  The  comnanv  will 
extend  its  transmission  line  from  Dyers- 
ville  to  this  town. 

TTNGLEY,  IOWA— The  Council  is  con- 
sidering a  proposal  submitted  by  the  Mount 
Ayr  (towa)  Light  &  Power  Company  for 
furnishing  electrical  service  in  Tingley. 

DUDLEY.  MO. — The  installation  of  an 
electric-lighting  system  in  Dudley  is  under 
consideration.  It  is  proposed  to  secure  en- 
ergy from  Poplar  Bluff. 

RICH  HILL,  MO. — The  installation  of 
new  generating  equipment  in  the  municipal 
electric-light    plant    is    under   consideration. 

ST.  JOSEPH.  MO. — An  election  will  soon 
be  called  to  submit  to  the  voters  the  pro- 
posal to  issue  $172,000  in  bonds  for  exten- 
sions and  improvements  to  the  municipal 
electric-light    plant. 

SPRINGFIELD  MO— A  petition  has 
been  filed  with  the  City  Council  asking 
that  a  special  election  be  called  to  vote 
on  the  proposal  to  islsue  $400,000  in  bonds 
to  establish  a  municipal  electric-light  plan*. 
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ixdiani  il A.  NEB.  Bond  to  the 
amount   of  $11,000   have  been  voted   foi    the 

installation    of    a     munioipal    oleol  rie-lighting 

plant.  Tin-  present  plans  provide  for  the 
erection  of  an  electric  transmission  line  to 
McCook  to  secure  energy  to  operate  the 
system.  The  town,  it  la  expected,  will  take- 
over the  local  plant,  operated  by  J-'.  Plound. 
LOOMIS,  NEB. — Bonds  to  the  amount  of 
$3,600  have   been  voted  for  the  installation 

o!'     an     electric-lighting     system     in      I. 
Energy   will   be  obtained   from   the  plant    of 
ii,     Intermountaln  Railway,  Light  &  Power 
Company  at  Holredge. 

sri'FKlOR,  NEB. — The  Southern  Ne- 
braska Power  Company  is  planning  to 
build  a  reinforced  concrete  dam  across  the 
Republican  River,  about  1%  miles  from 
Superior.  A  new  generator  will  be  in 
which  will  be  connected  to  the  present 
prime  movers,  but  probably  a  new  turbine 
will  be  installed  later  on.  The  work,  it  is 
expected,  will  be  clone  this  fall.  The  cost 
is  estimated  at  about  $15,000. 

UPLAND,  NEB. — At  an  election  held  re- 
cently  the  proposal  to  issue  $6,500  in  bonds 
for  the  installation  of  a  municipal  electric- 
light  plant  was  carried.  Energy  to  operate 
the  system  will  be  purchased  from  the 
Intermountain  Railway,  Light  &  Power 
Company  of  Holdredge. 

BAXTER  SPRINGS,  KAN. — The  Council 
has  granted  authority  to  the  Empire  Dis- 
trict Electric  Company  of  Joplin,  Mo.,  to 
supply  electrical  service  in   Baxter  Springs. 

BISON,  KAN. — At  an  election  held  re- 
cently the  proposal  to  issue  $9,000  in  bonds 
to  erect  an  electric  transmission  line  to  La 
Crosse  to  supply  electricity  in  Bison  was 
defeated. 

CANEY,  KAN. — The  power  plant  of  the 
Canev  Electric  Light  &  Railway  was  re- 
cently  damaged  by  fire,  causing  a  loss  of 
about  $25,000.  The  plant,  it  is  understood, 
will  be  rebuilt. 

DENTON,  KAN. — The  City  Council  is 
considering  the  installation  of  an  electrical 
distributing  system  in  Denton.  Energy  to 
operate  the  system  will  be  obtained  over  an 
electric    transmission    line    from    Severance. 

ELLIS.  KAN. — At  an  election  held  re- 
cently the  proposal  to  issue  bonds  for  im- 
provements to  the  municipal  electric-light 
plant  was  carried. 

INDEPENDENCE,  KAN. — At  an  election 
held  recently  the  proposal  to  issue  (75,000 
in  bonds  to  establish  a  municipal  electric- 
light  plant  was  defeated. 

IOLA,  KAN. — Plans  are  being  considered 
to  extend  the  municipal  electric-lighting 
service  to  Colong  and  Neosha  Falls. 

IRVING,  KAN. — Bonds  to  the  amount  of 
$7,000  have  been  authorized  to  erect  an 
electric  transmission  line  to  Blue  Rapids 
and  to  install  an  electric  distribution  and 
lighting  system  in  Irving. 

KANSAS  CITY,  KAN. — The  City  Com- 
mission has  decided  to  replace  500  gas 
lamps  on  streets  and  boulevards  with  elec- 
tric lamps. 

PRESCOTT,  KAN. — The  installation  of 
an  electric-lighting  system  in  Prescott  is 
under  consideration. 

STAFFORD,  KAN. — The  City  Council  is 
considering  the  purchase  of  a  new  steam 
engine  for  the  municipal  electric-light  plant. 
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Southern  States 

BELHAVEN,  N.  C. — Preparations  are 
being  made  for  the  construction  of  an  elec- 
tric-light plant  and  water-works  system, 
bids  for  which  have  been  received.  The 
J.  B.  McCrary  Company  of  Atlanta,  Ga., 
is   engineer    and   contractor. 

CHARLOTTE,  N.  C. — The  Charlotte 
Knitting  Company,  recently  organized  with 
8  capital  stock  of  $125,000,  is  planning  to 
install  100  knitting  machines,  to  be  operated 

b\  electricity.  The  cost  of  tin-  plant  is 
estimated  at  $40,000.  R.  .1.  Walker  is 
president. 

CHAUNCEY,  GA. — The  town  of  Chaun- 
ee\  lias  granted  the  Georgia  &  Southern 
Utilities  Company  of  Eastman  a  franchise 
to  supply  electricity  here. 

CRAWFORD,  GA. — The  Crawford  Cotton 

Mills,   recently  incorporated  by  B.  T.  (' r 

of  Crawford,  J.  W.  Ingles  of  Alliens,  Ga., 
and  others,  have  purchased  the  Edwards 
Cotton  Mill,  including  the  hydroelectric 
plant  at  Watson  Shoals  on  Broad  River. 
The  new  owners  contemplate  enlarging  the 
mill  and  expect  to  erect  transmission  lines 
to  supply  electricity  for  lamps  and  motors 
in  Crawford,  Comer,  Carlton  and  Lexington. 

EASTMAN,  GA. — The  Georgia  &  South- 
ern Utilities  Company  is  making  extensions 
to  its  power  plant  in  Eastman,  and,  it  is 
reported,  contemplates  extending  its  elec- 
tric transmission  line  to  Chauncey,  where  it 
was  recently  granted  a  franchise.  Prom 
Chauncey  the  line  will  be  extended  to 
Milan. 

POLKSTON,  GA.— J.  W.  Buchanan,  who 
recently  built  a  dam  across  a  creek  near 
the  city  limits,  is  planning  to  erect  a  power 
plant  for  the  purpose  of  supplying  elec- 
tricity in  Folkston  for  lighting  the  city  and 
fni    manufacturing  purposes. 

VALDOSTA,  GA.— The  South  Georgia 
Power  Company,  recently  organized,  is 
planning  to  construct  a  hydroelectric  power 
plant  on  the  Withlacoochee  River,  4  miles 
from  Valdosta.  Electricity  generated,  at 
the  plant  will  be  transmitted  to  Valdosta, 
Quitman,  Boston,  Thomasville,  Pelham, 
Moultrie  and  other  towns  and  cities  in  this 
section  of  the  State.  The  company  will  also 
supply  energy  to  the  Valdosta  Street  Rail- 
way. 

JACKSONVILLE,  PLA.  —  The  electrical 
committee  of  the  Board  of  Bond  Trustees 
is  considering  a  proposition  to  install  a 
lighting  system  on  the  river  front. 

ONEONTA,  ALA. — The  Oneonta  Utilities 
Company,  recently  organized,  contemplates 
the  installation  of  public  utility  plants  in 
Oneonta. 

GCLFPORT,  MISS. — The  contract  to  sup- 
ply wire,  cables  and  lamps  for  the  Missis- 
sippi Centennial  at  Gulfport,  it  is  reported, 
has  been  awarded  to  the  Electric  Supply 
Company  of  Memphis,  at  $35,000.  The 
contract  includes  150  lamps  and  11  miles  of 
cable,   etc. 

GREENWOOD,  ARK.— The  Fort  Smith 
(Ark.)  Light  &  Power  Company  is  contem- 
plating extending  its  transmission  line  to 
Greenwood. 

PINE  BLUFF,  ARK. — The  directors  of 
the  Pine  Bluff  school  district  have  awarded 
the  contract  for  conduit  system  for  electric 
wiring,  including  Western  Electric  inter- 
phone system,  wiring  for  fire  gongs  and 
class  periods  in  connection  with  Time  Sys- 
tem Company's  program  clocks  to  the  Pine 
Bluff  Electric   Company,   at   $4,800. 

OAK  GROVE,  LA. — Plans  are  being  con- 
sidered for  the  installation  of  a  municipal 
electric-light   plant  in   Oak  Grove. 

SLIDELL,  LA. — A  bond  issue  of  $100,000 
will  be  recommended  by  Mayor  Badon,  the 
proceeds,  to  be  used  for  water-works,  elec- 
tric lighting,  drainage  and  another  public 
school   building. 

BUFFALO,  OKLA. — Bonds  to  the  amount 
<>f  $  I  a, 000  have  been  authorized  for  exten- 
sion to  the  electric-lighting  system. 

KAW  CITY.  OKLA. — Contract  for  con- 
struction of  the  municipal  electric-light 
plant  and  water-works  svstem  has  been 
awarded  to  Cudgel  &  McVav  of  Stillwater 
The  cost  is  estimated  at  about  $25,000. 
The  Benham  Engineering  Company,  Colcord 
Building,  Oklahoma  City,  has  charge  of  the 
engineering  work. 

McALESTIGR.  OKLA.  —  The  Pittsburg 
County  Electric  Railway  Company  will  in- 
stall a  new  engine  in  its  plant  to  replace 
the   one   wrecked   by   an    explosion    recently. 

OKLAHOMA  CITY,  OKLA. — Steps  have 
been  taken  for  the  installation  of  an  orna- 
mental lighting  system  on  North  Broad- 
way, between  Grand  Avenue  and  Fourth 
Street.  LeRoy  M.  Gibbs,  secretary  of 
Chamber  of  Commerce,  is   interested. 

RINGLING,  OKLA. — The  Consumers' 
Light  &  Power  Company  is  contemplating 
the  installation  of  an  electric-light  plant  in 


Ringling,     < '.    B,   Owens  Of  Chicago,   ill.,   is 
engineer, 

BEAUMONT,  TEX.  Unless  more  satis- 
factory rates  for  electrical  Bervice  can  he 
obtained  from  the  Beaumont  Electric  Light 
&  rower  Company  the  Commissioners  of 
Jefferson  County  may  install  an  electric- 
light     plant    to    supply    electricity    for    the 

courl     house,    jail    and    hospital    building. 

BOWIE,  TEX.  The  Wichita  Kails  (Tex.) 
Electric  Company  is  contemplating  extend- 
ing  its   electric   transmission    lines   to    Howie. 

The  company  will  also  supply  electricity  in 
Electra,  Burkburnett,  Iowa  Park  and  Hen- 
rietta. 

BROWNFIELD,  TEX,  Eugene  Wood  & 
Company,  it  is  reported,  are  in  the  market 
for    equipment    for    an    electric    plant    for 

lighting   a    small    town. 

CELINA,  TEX.  The  municipal  electric- 
light  and  water-works  station  was  recently 
destroyed   by   tire,   causing  a   loss  of  about 

$20,000.  The  plant,  it  is  understood,  will 
be     Ii  built. 

CORPUS  CHRISTI,  TEX.— The  Corpus 
Christi  Railway  &  Light  Company  is  con- 
templating the  installation  of  additional 
equipment  in  its  plant  and  other  improve- 
ments to  the  property. 

DALLAS.  TEX.  -Steps  have  been  taken 
by  property  owners  on  South  Ervay  Street, 
from  Commerce  to  Gano  Street,  for  the  in- 
stallation of  ornamental  lamps.  The  Talk 
Board,  it  is  said,  has  authorized  the  instal- 
lation of  ornamental  lamps  along  the  west 
side  of  the  park,  which  faces  Soulh  Averv 
Street. 

HAMLIN.  TEX.  The  Hamlin  Light, 
Power  &  Ice  Company,  recently  incorpo- 
rated with  a  capital  stock  og  $60,000,  is 
planning  to  install  an  electric-light  and 
power  plant  and  ice  factory.  A.  V.  Waln- 
wright,  H.  E.  Price  and  E.  A.  Matthes  are 
interested. 

SAX  ANGELO,  TEX.— The  Interstate 
Electric  Corporation,  which  was  granted  a 
franchise  some  time  ago  to  construct  an 
electric  railway  system  in  San  Angelo,  will 
erect  its  power  plant  as  soon  as  the  neces- 
sary machinery  and  equipment  can  be  ob- 
tained. 


Pacific  and  Mountain  States 

ARLINGTON.  WASH. — The  Washington 
Coast  Utilities  Company  of  Arlington  has 
petitioned  the  County  Commissioners  for  a 
franchise  to  erect  and  operate  electric 
transmission  lines  over  certain  roads,  high- 
ways and   streets  in  Snohomish  County. 

HARRINGTON,  WASH.— The  Washing- 
ton Water  Power  Company  of  Spokane  is 
planning  to  install  a  new  electrical  distribu- 
tion system  for  power  and  lighting  pur- 
poses  in   Harrington. 

OLYMPIA,  WASH. — The  Puget  Sound 
Traction,  Light  &  Power  Company  of  Se- 
attle, it  is  reported,  will  begin  work  imme- 
diately on  the  erection  of  a  55,000-volt 
transmission  line  from  Fern  Hill  to  Olym- 
pia  to  connect  with  the  service  lines  of  the 
Olympia  Light  &  Power  Company.  The 
cost  is  estimated  at  $53,000.  The  Olympia 
company  will  expend  about  $15,000  for  the 
installation  of  new  transformers. 

SEATTLE,  WASH. — The  Chicago,  Mil- 
waukee &  St.  Paul  Railway  Company  has 
announced  its  intention  of  equipping  its 
railroad  between  Othello  and  Seattle, 
Wash.,  for  electrical  operation,  at  a  cost 
of  about  $6,000,000.  Substations  will  be 
erected  at  Taunton,  Doris,  Kittitas,  Cle 
Kluni,  Hyak,  the  east  portal  of  the  Sno- 
qualmie  tunnel,  Cedar  Falls,  Black  River 
Junction  and  the  Tacoma  shops,  at  a  cost 
of  $17.r,.(Hl(l  each.  Energy  for  the  main 
line  west  of  the  Cascades  will  be  furnished 
by  the  I'uget  Sound  Traction,  Light  & 
Power  Company,  and  will  be  generated  at 
the  Snoqualmle  Falls  plant:  from  Othello 
west,  power  will  be  purchased  from  the 
Washington  Water  Power  Company  of  Spo- 
kane. Energy  will  also  be  purchased  from 
the  Intermountain  Power  Company,  which 
will  deliver  7500  hp.  at  Taunton  from  the 
Lout?  Lake  plant  of  the  Washington  Water 
Power  Company,   15   miles  west  of  Spokane. 

SPOKANE,  WASH.  —  The  Washington 
Water  Power  Company  is  contemplating  the 
erection  of  a  high-tension  transmission  line 
from  its  power  plant  at  Long  Lake  to 
Xorthport,  a  distance  of  about  90  miles, 
to  supply  electricity  to  the  mines  and  other 
industries    in   that   vicinity. 

SPOKANE,  WASH. — Improvements  In- 
volving an  expenditure  of  about  $100,000 
are  contemplated  by  the  .Tack  Waite  Mining 
Company  of  Spokane.  The  proposed  work 
will  include  the  installation  of  a  hydroelec- 
tric plant  to  supply  energy  for  milling,  min- 
ing and  transportation  operations. 

SPOKANE,  WASH— Application  has 
been  made  to  the  County  Commissioners 
by    the    Pacific    Power   &    Light    Company   of 


id,  <  'i  •  .  ioi  a  franchise  to  erect  a 
high-tension  transmission  line  through 
Franklin  Countj  to  connect  with  the  trans- 
mission    ime    oi     the     Washington     Water 

Power    <   on 1 1 ...  ii >     at     land. 

TOUCHET,  wash  The  Pacific  Power 
<v  Light  Companj  of  Portland,  Ore.,  Is 
planning  to  extend  it>  electric  transmission 
lines  from  Priest  River  power-  plant  to 
Tou  net,  a  distance  of  i  6  miles 

HALFWAY,  ORE.  The  Counts  Court 
has  granted  the  Baker  Mines  Company  a 
fra  nchii  i  Lo  i  i  ■  i il  an  elect  rlc  ti  am  mission 
line  from  Halfway  to  Cornucopia  to  furnish 
electricity   to  operate   the   machinery   at   its 

mines. 

MOUNT  PLEASANT,  ORE  Arrange- 
ments are  being  made  by  the  Mount  pleas- 
ant Community  Club  for  the  installation 
Of   a    Street-lighting    system    in    the   town. 

OSWEGO,    OREL     Tin     contract    for    the 

installation  of  an  electric-light  plant  in  Os- 
wego has  been  awarded  to  c.  < >.  Knight  of 

Glasgow,    Mont.,    at    $7, SOU. 

PORTLAND,  ORE.-  The  City  Council 
is  considering  a  plan  of  w.  H.  Daly,  com- 
missioner of  public  utilities,  for  a  steam- 
driven  electric  plant  to  cost  about  $350,000, 
preliminary  to  the  development  of  the  pro- 
posed hydroelectric  development  in  the  Hull 
Run    Reserve. 

BLYTHE,  CAL.  Application  has  been 
made  to  the  state  Railroad  Commission  by 
the    Southern    Sierras    Power    Company    of 

Riverside  to  extend  its  electric  transmis- 
sion lines  to  Blythe,  a  distance  of  90  miles. 
It  is  proposed  temporarily  to  generate  elec- 
tricity in  Blythe  for  local  Consumption,  la- 
ter tying  the  city  in  with  the  company's 
main    line. 

CROCKETT,  CAL. — The  contract  for 
construction  of  a  large  water  barge  for 
the  California  &  Hawaiian  Sugar  Refining 
Company  has  been  awarded  to  Barney  Lan- 
teri  of  Pittsburgh.  A  complete  electric 
plant  will  be  installed  on  the  barge.  The 
pumps  lor  handling  this  cargo  will  be  oper- 
ated  by   electricity. 

DARWIN,  CAL. — -Plans  are  being  con- 
sidered by  the  Darwin  Development  Com- 
pany to  build  an  electric  railway  along 
the  south  shore  of  Owens  Lake,  to  con- 
nect with  the  Southern  Pacific  Company  at 
( ilancha. 

I0SCONDIDO,  CAL. — Important  improve- 
ments are  contemplated  to  the  local  system. 
recently  taken  over  by  the  San  Diego  Con- 
solidated Gas  &  Electric  Company.  Ar- 
rangements have  been  made  for  taking 
energy  from  the  Escondido  Mutual  Water 
Company.  The  present  street-lighting  sys- 
tem will  be  replaced  with  a  modern  series 
system. 

FOLSOM,  CAL. — Plans  have  been  pre- 
pared by  the  Pacific  Gas  &  Electric  Com- 
pany for  the  reconstruction  of  its  entire 
system  in  Folsom. 

OROVILLE,  CAL. — Work  will  soon  be- 
gin on  the  reconstruction  of  the  plant  of 
the  Pacific'  (las  &  Electric  Company  at  the 
foot  of  Huntoon  Street.  The  company  will 
also  begin  work  on  the  installation  of  a 
new  street-lighting  system  in  the  business 
district.  It  is  proposed  to  replace  the  arc 
lamps   now  in  use  with  incandescent   lamps. 

PASADENA,  CAL.— The  city  of  Pasadena 
is  considering  building  a  municipal  railway 
system,  to  cost  about   $2,500,000. 

I  :<  h'KLAND.  IDAHO. — Application  has 
been  made  to  the  Council  by  the  Idaho 
Power  Company  for  a  franchise  to  light  the 
streets  of  the  town. 

SALT  LAKE  CITY,  UTAH.— The  Utah 
Power  &  Light  Company  has  extended  its 
electric'  transmission  line  from  the  Wheeler 
Schoolhouse  at  Lewiston,  a  distance  of  3^£ 
miles,  and  will  make  further  extensions 
lo  the  line  to  supply  electrical  service  to 
the  residents  of  Cornish,  and  will  also  con- 
tinue the  line  to  Weston,  Idaho.  1  miles 
distant. 

GLOBE,  ARIZ. — Surveys  are  being  made 
for  the  construction  of  the  proposed  rail- 
way between  Globe  and  Miami,  a  distance 
of  II  miles,  to  be  built  by  the  Globe-Miami 
Electric  Railway  Company. 

EPREKA,  MONT.— A  special  election  will 
soon  be  called  to  submit  to  the  voters  the 
proposal  to  grant  a  franchise  to  supply 
electricity  in  Eureka  to  .1.  J.  Tetrault  and 
associates,  who  contemplate  a  hydroelectric 
development  on  Grave  Creek,  to  cost  about 
$60,000. 

LOVELAND,  COL.— Bonds  to  the  amount 
of  $s:i.(U(l)  have  been  voted  for  the  installa- 
tion  of   a   municipal   electric-light    plant. 

PUEBLO,    COL.— The     Arkansas     Valley 
Railway,    Light    &    Power    Company    is    in- 
stalling   a     new     2500-kw.     motor    get  ■ 
set    in    its    Pueblo   power   station    In    I. 

the  interchange  of  current  between  the 
Canyon  City  and  Cripple  Creek  divisions 
and   the    Pueblo   station. 
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w  i  mik.  1 1\  r     The  bj  lav    to  authoi 
for    remodeling    n  • 

distribution  system  and   $7. foi    tha  In 

stallatlon  of  an  electrlcalh  driven  Bra  pump 
will  l>.-  submitted  to  the  ratepayers  on 
April 

FORT  i'i;ir    i  IN  r     Tha  Council  - 
atderlng  tha  Installation  of  an  electrlc-llght 
plant     George  Rosa  of  v7elland  la  eni 

HAMILTON,  ONT  Tha  Standard  Dn- 
derground  Cable  Company  ol  Canada  la 
erecting  an  addition  to  Its  plant,  190  ft. 
ft  .  to  coal  about  150,000,  for  tha 
uii,-  drawing  department  Machinery  ca- 
pable of  drawing  wire,  from  No,  40  H  and 
s  gage,  to  tin1  largest  alia  or  trolley  wire 
win    in-    Installed.      All    machinery    in    the 


m.-u     plan!    si  ill    be    di  Iven    l>>     threi 

0  \ .-ii     .in.  i  ii. i    current    mo 

Pi .,,  k    .v.    Pei  i  Ina    ol    Hamilton    are 
nrchlti 

HILLSDALE    I  »NT       \   bj    law   vlding 

i.. i    i  ii<-   i  •  i  i  t .  h  .  Ine   -ii 

i  mi    ol  her   equli ml    foi     ■ n    ele<  i  rlc 

i.i. mi  in  light  the  \iiii-  ol  Hillsdale  baa 
I.,  .ii  approved  i »  n   i  he  rat<  paj  era 

LONDON    ONT     Tha   i  ftllltlaa  Commie* 
ooni  ld<  '  Ing    i  he    Ini  tallatlon    ol    an 
ornamental  lighting  aytem  on  Brie  Avenue 
<  iT'iwu  \.  <  INT     Tha  overland  pip 

i.  in  u  ill  • i  be  read)    foi   opei  atlon.  but   11 

in  I-.   be  allowi  'i  to  i  land  Idie  until  tha  city 

i   power   plan!   to  operate  the  same. 

trie    i  'owei    <  lommlssion    of 

Ontario   recommends   tha  conatructlon   of   ••• 

2600  lip    plan!   ii\    tha  city,   which  could   be 

ed    I--    i iii>    ai    any    i Ima     Tha 

commli  inn  offei  ■  to  build  t  ha  pla  nl  and 
turn  H  ovei  to  tha  cits  when  completed 
in  one  } ear.     Tha  city  will  endi 

aupply  <>r  energy  to  oper- 
ate tha  overland  system  during  the  con- 
struction of  the  city  plant. 

J  ARMOUTH,  ONT,  Tha  Township 
Council  has  adopted  a  resolution  author- 
ising; the  Hydro  Electric  Power  Commis- 
sion  ni    Ontario   to   submit   an   estimate   of 


coal    ol    Installing    an   electrics 

n  hip  ol    J  ii  in. ,ui  I,  be!  ween  i ha  ■  - 1 1 >- 

ni  si    'ii... in. .    and  tha  vill  nl 

fORXTON,  s.\:  i;      Bids  will  be  received 

•  ■     of    "i  orkton    until    Apt  >i    so 

lip    to  ion  lip    combined  Diesel 

■  Nit  i  lc      genei  al  Ing      unit. 

■  itions  may  be  obtained  al  the  <>ir\cm 

ni   K   .i    i  'llklngton,  town  cli  rk 


Miscellaneous 

l  .i  \       Bid      .-•  ii    bi     received    .it    the 
office  ol    thi    genei  il   purchasing  officer,   the 
'.  .  i      w.i   Kington,    I  •     C.,    until 
.  i   doors,    i-.ii \ a ni/.i  • 

bronze,    i  heel     brass,    cha  In,    i  .< i>le 
ible,   magnet    wire,  compenJ 

IlKhtiriK     fixtures,     electric     meters^ 
electrli  thins;   planer,    m 

brass    coupl  Blanks    and    I 

Inform  1 1  Ing   to   this   circula  i 

1189)    mi-,    be  obtained   at   tin-  above  office 
or    tha   offices   of   the   assistant    purchasing 
agents,   24   State  Street,   New   York.   N.   Y 
614     Whltnej  Central     Building,     New    Or- 
leans,  La.,  and  Port   Mason,  San  PVai 
Cal. 


14,184.  switch  Box  .  Jerome  /.  Baylies 
and  Charles  Reus,  Cleveland,  Ohio.  \pp. 
filed  Sept.   18,  1916      (Reissue.)     -May  be 

used    cither   as   a    single    unit    or   as   one   of 
a   plurality    or   mang. 

14.2m',.  la  i  ctuio  Heating  I'aii;  Nelson  E. 
Mann.  New  Britain,  Conn.  App.  tiled 
Feb.  -3,  1917.  (Reissue)  Regulating 
device. 

1,222.593.  Art  of  Producing  Aluminum 
Carbide  ;  Maurice  Karnett  and  Louis 
Burgess,  New  York,  N.  Y.  App.  filed  Jan. 
26,  1917.  Carbon  is  present  In  an  amount 
in  excess  of  that  theoretically  necessary 
to  reduce  the  alumina  to  metal. 

1,222,633.  Centrifugal  Switch  ;  Carlton  L. 
Kennedy,  South  Braintree,  Mass.  App. 
filed  Aug.  1,  1914.  For  split-phase  induc- 
tion motors. 

1,122,637.  Electrochemical  Treatment  of 
Liquids  ;  Clarence  P.  Landreth,  Philadel- 
phia, Pa.  App.  filed  Aug.  6,  1915.  For 
removing  incrustating  salts,  for  softening, 
for  removal  of  colloidal  and  suspended 
matter. 

1,222,658.  Advertising  or  Signaling  Ap- 
paratus ;  James  P.  Naylor,  Dulwich, 
Eng.  App.  filed  April  14,  1914.  Capable 
of  reproducing  devices,  words,  phrases, 
letters  or  signs  in  a  larger  variety  and  in 
a  larger  number  of  methods. 

1,222,669.  Electric  Bathtub  Heater  ; 
John  W.  Purnell,  Morristown,  Tenn.  App. 
filed  May  3,  1916.  Carried  in  a  dress-suit 
case. 

1,222,676.  Electric  Candlestick  ;  Andrew 
J.  Sanford,  Newark,  Ohio.  App.  filed 
June  24,  1913.  Adapted  to  be  used  as  the 
standard   of  an   electrolier. 

1,222,692.  Reverse-Phase  Safety  Relay 
for  Motor  Circuits  ;   Charles  H.   Spang- 

.  ler,  Reading,  Pa.  App.  filed  Oct.  5,  1914. 
For  protecting  multiphase  motor-driven 
mechanism. 

1,222,714.  Electric  Switch  ;  George  Baehr, 
McKeesport,  Pa.  App.  filed  Oct.  29,  1913. 
Improvements. 

1.222.720.  Automatic  Switch  :  Joseph 
Bijur,  New  York,  N.  Y.  App.  filed  Nov. 
17,    1911.      Reversing. 

1.222.721.  Electrical  Connection  ;  Carl 
H.  Bissell  and  Elda  G.  Smith,  Syracuse, 
N.  T.     App.  filed  Jan.  8,  1914.     Socket. 

1,222,761.  Oscillator;  Charles  D.  Herrold, 
San  Jose,  Cal.  App.  filed  Oct.  20,  1915. 
Comprises  the  necessary  number  of  gaps 
in  a  single  unit. 

1,222,803.  Rectifying  Device  ;  Charles  C. 
Ruprecht,  Midway,  Fla.  App.  filed  Nov. 
25,  1914.  Simplified  type  of  vibrating 
armature  rectifier. 

1,222,805.  Gas  Generator  ;  Leo  P.  Sebille, 
Providence,  R.  I.  App.  filed  June  16, 
1916.  For  generating  oxygen  and  hy- 
drogen gas. 

1,222,837.  Portable  Electrical  Device  ; 
Elbert  R.  Winslow  and  Clyde  A.  Jones, 
Kearney,  Neb.  App.  filed  March  20,  1916. 
Electric  fan  and  an  electric  incandescent 
light  mounted  on  the  same  frame. 

1,222,852.  Controller  for  and  Method  of 
Regulating  Electric  Motors  ;  Harry  E. 
Dey,  Jersey  City,  N.  J.  App.  filed  Sept. 
29,  1914.  For  use  on  electrically  pro- 
pelled vehicles. 

1,222,869.  Magneto;  Francis  R.  Hovt,  East 
Orange,  N.  J.  App.  filed  Feb.  15,  1916. 
Improvements. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 
issued  on  April  17,  1917 


1.222.885.  Inhuction-Coil  Controller; 
Mary  P.  Mitchell,  Eaton,  Ohio.  App.  filed 
Dec.  31,  1915.  Prevents  an  overcharge 
in  the  current   induced  in  the  secondary. 

1.222.886.  Electric  Switch  for  Lamp 
Sockets,  Etc.  ;  Shiras  Morris  and  Monroe 
Guett,  Hartford,  Conn.  App.  filed  April 
14,   1915.     Improvements. 

1,222,900.       Al.TKRNATING-CURRENT    MAGNET  ; 

William  S.  Smith,  Cambridge,  Mass.  App. 
filed  Sept.  10,  1915.  Guide  tube  for  the 
core,  which  is  so  constructed  that  the 
heating  due  to  eddy  currents  is  prac- 
tically eradicated. 


1.222,937.— Fuse 


1,222,916.  Ionized-Chamber  Device;  Clif- 
ford D.  Babcock,  New  York,  N.  Y.  App. 
filed  Oct.  24,  1916.  For  use  as  detectors, 
indicators,  amplifiers,  repeaters,  relays. 

1.222.937.  Fuse;  Albert  F.  Daum,  Pitts- 
burgh, Pa.  App.  filed  May  10,  1913.  Re- 
fillable  fuses. 

1,222,945.  Medical  Apparatus;  Oscar 
Hammerstein,  New  York,  N.  Y.  App.  filed 
June  14,  1916.     Improvements. 

1,222,947.  Electric  Switch  ;  George  H. 
Hart,  West  Hartford,  Conn.  App.  filed 
June  17,  1916.  Snap  switch  which  can 
be  operated  to  make  and  break  a  circuit 
by  an  oscillating  movement  of  the  actu- 
ating member. 

1,222,952.  Fuse  Device;  Alfred  Herz,  Chi- 
cago, 111.  App.  filed  Jan.  26,  1911.  For 
operation   on    overloaded   current. 


1,222,982.      Brush    and    Holdbb    po«    (Jkn- 

BRATORS  AND  MOTORS ;  John  B.  Peters 
Toledo,    Ohio.       App.    filed    Nov.     14,     r.H3 

Embodied  In  different  forms  of  construc- 
tion. 

1,222,999.  Commutator  Brush;  Henry  K 
Scandell,  Chicago,  111.  App.  filed  -March 
20,  1916.  Lightens  the  construction  of 
the  brush. 

1,223,000.  Means  for  Rectifying  Alter- 
nating Current  for  Edison  Tiireb- 
WlRH  Distribution  System;  Henry  K 
Sandell,   Chicago,   111.      App.   filed  April   8, 

1916.  Accomplished  by  the  use  of  a 
rotary  rectifier  comprising  a  synchronous 
motor  which  drives  a  rectifying  commu- 
tator. 

1.223.091.  Method     of    Making     Hi w 

Metal  Objects  by  Electrical  Welding; 
Thomas  E.  Murray  and  Harry  R.  Wood- 
row,  New  York,  N.  Y.     App.  filed  Jan.  24, 

1917.  Improvement. 

1.223.092.  Electric  Welding  Apparatus  ; 
Thomas  E.  Murray,  New  York,  N.  Y. 
App.  filed  Jan.  29,  1917.  Consists  of  a 
welding  electrode  made   in   sections. 

1.223.094.  Dynamo-Electric  Machine; 
Alfons  H.  Neuland,  Bergenfleld,  N.  J. 
App.  filed  Feb.  20,  1914.  Commutating 
type. 

1.223.095.  Induction  Power-Transmitting 
Device  ;  Alfons  H.  Neuland,  Bergenfleld, 
N.  J.  App.  filed  April  16,  1914.  Electro- 
magnetic or  induction   type. 

1.223.096.  Dynamo-Electric  Machine  ; 
Alfons  H.  Neuland,  New  York,  N.  Y.  App. 
filed  March  30,  1915.  Means  for  properly 
spacing  and  rigidly  supporting  the  field 
parts. 

1,223,111.  Connection  Box  and  Plugging 
Jack  ;  Henry  F.  Richardson,  New  York, 
N.  Y.  App.  filed  Sept.  11,  1914.  Safe 
from    short-circuiting    and    grounding. 

1,223,114.  Electrolytic  Rectifier;  Charles 
C.  Ruprecht,  Midway,  Fla.  App.  filed 
April   22,   1916.     Improved. 

1,223,117.  Electrothermostatic  Con- 
troller ;  Joseph  C.  Schaf,  Jr.,  and 
William  E.  Muck,  Indianapolis,  Ind.  App. 
filed  Sept.  16,  1916.  Dial-indicating 
means. 

1,223,169.  Remote-Control  System; 
Charles  J.  Henschel,  Bloomfleld,  N.  J. 
App.  filed  March  9,  1914.  An  operator 
at  one  station  may  exercise  positive  and 
accurate  control  over  movable  mechanism 
at  another  station. 

1,223,180.  Ignition  System;  Charles  F. 
Kettering,  Dayton,  Ohio.  App.  filed  Aug. 
11,  1911.     Prevents  the  waste  of  current 

1,223,224.  Apparatus  for  the  Electrical 
Transmission  of  Power  ;  Herman  B.  van 
Daalen  and  Hugo  P.  Schreiber,  London, 
England.  App.  filed  Oct.  23,  1912. 
Dynamo-electric  machine  having  two 
armatures  capable  of  independent  rota- 
tion and  a  single  stationary  field  the  in- 
tensity of  which  can  be  varied  as  desired. 

1,223,278.  Multiple  -  Hearth  Electric 
Furnace  ;  Alois  Helfenstein,  Vienna, 
Austria.  App.  filed  June  5,  1914.  Allows 
of  an  ample  charging  of  the  furnace. 

1,223,306.  Electrical  Measuring  Instru- 
ment ;  William  Anthony,  Clyde,  Ohio. 
App.  filed  Jan.  20,  1916.  Pocket  volt- 
meters  and   ammeters. 

1,223,313.  Electric  Regulation  ;  John  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
June  23,   1910.     Improvements. 
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The  N.  E.  L.  A.  in  the  Service 

NO  PAST  National  Electric  Light  Association  con- 
vention voiced  the  powerful  purpose  for  national 
service  which  will  dominate  the  brief  proceedings  at 
next  week's  patriotic  gathering.  Smaller  in  number, 
less  vital  to  other  industries,  totaling  much  lower  values 
in  invested  capital,  the  association  was  in  a  very  differ- 
ent position  during  the  relatively  unimportant  Spanish- 
American  War.  Now  one  of  the  greatest  industrial 
forces,  capably  designed,  efficiently  managed,  it  is  ready 
and  willing  to  do  the  utmost  in  large  human  and  ma- 
chine accomplishment.  Its  work  and  the  broad  scope 
of  its  committees  and  sections  were  preparation  for 
the  conditions  of  to-day.  They  are  training  which  bet- 
ter fits  the  whole  industry  to  step  into  its  necessary 
place,  to  enter  the  war  machine  which  is  to  be  driven 
hard  to  bring  peace.  No  happening  could  reveal  more 
clearly  the  true  usefulness  of  the  association  as  a  cen- 
tral agency  for  mobilization.  Current  affairs  will  wait; 
the  industry  is  in  the  government  service  for  the  dura- 
tion of  the  war. 


Such  a  form  of  contract  has  the  advantage  of  recogniz- 
ing the  necessity  for  readjustments  and  also  provides 
the  means  for  changing  apparatus  with  advances  in 
the  art  without  loss  or  injustice  to  either  party. 


Lighting  Contracts  and  Present  Prices 

CENTRAL  station  companies  which  are  about  to 
renew  city  street-lighting  contracts  find  new  fac- 
tors in  the  problem.  The  cost  of  electrical  energy  hav- 
ing steadily  decreased  because  of  improved  apparatus 
and  larger  production,  a  company  was  justified  in  as- 
suming that  a  long-term  street-lighting  contract  would 
likely  become  more  profitable  as  time  went  on.  The 
present  uncertainty  of  coal  prices,  however,  as  well  as 
the  price  of  everything  else  used  by  utilities,  naturally 
causes  companies  to  be  cautious  about  making  street- 
lighting  rates — or  for  that  matter  any  long-term  power 
contracts — at  very  close  margins.  On  the  other  hand, 
if  a  street-lighting  contract  which  formerly  yielded  little 
or  no  profit  is  to  be  renewed  to  advantage  and  provide 
for  some  future  increase,  the  price  is  likely  to  be  so 
high  as  to  cause  unfavorable  comment.  The  possibility 
of  referring  such  matters  to  a  public  service  commission 
somewhat  relieves  the  situation,  but  it  is  well  for  all 
concerned  to  remember  that  whatever  contract  is  en- 
tered into  there  should  be  sufficient  flexibility  in  its 
terms  to  provide  for  changes  in  production  costs  during 
its  life.  While  commission  regulation  permits  of  such 
changes  in  some  states,  a  definite  understanding  that 
the  question  of  price  can  be  brought  up  for  readjust- 
ment at  various  times  by  either  party  is  likely  to  save 
friction  later  on.  The  indeterminate  form  of  street- 
lighting  contract  which  has  been  advocated  by  some  cen- 
tral station  men  in  quarters  where  municipal  owner- 
ship sentiment   has    been    strong  offers   one   solution. 


A  Word  to  Manufacturers 

IT  IS  becoming  increasingly  evident  that  if  American 
manufacturers  of  electrical  goods  expect  to  develop 
the  South  American  markets  they  must  be  prepared  at 
once  to  co-ordinate  many  of  their  endeavors  for  a  com- 
mon purpose.  To  prevent  overlapping,  smaller  firms 
must  group  themselves  into  an  association  having  a 
carefully  organized  financial  system  and  proceed  to  re- 
strict competition  and  to  encourage  specialization 
among  its  members.  They  can  gain  export  trade  rap- 
idly and  surely  only  in  so  far  as  each  ceases  to  exploit 
in  foreign  markets  certain  lines  of  merchandise  made 
by  some  other  firm  in  the  group.  Joint  selling  organiza- 
tions manned  by  experts  and  adequately  equipped  are 
necessary  with  joint  sales  departments  and  warehouses 
in  all  large  cities.  A  joint  catalog  issued  in  Spanish  and 
in  Portuguese  is  also  a  prerequisite.  While  the  neces- 
sary legislation  permitting  such  export  associations  has 
not  yet  been  passed,  it  is  the  part  of  wisdom  to  be  pre- 
pared to  carry  out  the  scheme  as  soon  as  Congress 
stamps  it  with  its  approval.  With  such  an  association 
of  specialized  firms  the  maximum  appeal  can  be  made 
and  the  quickest  results  obtained.  England  and  Ger- 
many have  managed  to  conquer  foreign  markets  partly 
by  such  means,  and  we  should  profit  from  their  experi- 
ence or  offer  something  better.  We  have  the  goods,  but 
lack  the  organization. 


Enlistment  of  Central  Station  Employees 

TO  A  certain  extent  the  central  stations  of  the 
country  are  placed  between  the  devil  and  the  deep 
sea  by  the  war.  On  the  one  hand,  they  must,  for  the 
public  welfare  and  for  the  manufacturing  industries, 
maintain  undisturbed  their  full  supply  of  energy  and 
probably  increase  it.  On  the  other  hand,  they  cannot 
and  do  not  discourage  the  enlistment  of  employees  for 
actual  service.  It  is  a  difficult  situation.  Trained  men 
with  electrical  experience  are  needed  in  large  numbers 
for  the  engineer  regiments  which  will  have  to  be  formed, 
and  yet  they  cannot  be  well  spared  without  cutting  down 
the  working  efficiency  of  the  plants.  How  shall  the 
situation  be  handled  so  as  to  keep  the  central  stations 
at  high  efficiency  without  in  any  way  discouraging 
patriotic  men  in  their  desire  to  serve  their  country? 
As  time  goes  on  there  will  have  to  be  a  vast  overhauling 
of  the   general   situation   so  as   to   keep  up   industrial 
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activity  commensurate  with  the  needs  oi  military  opera 
tions.     it   requires  from  three  to  tour  men  behind  • 

firing  line  to  BUpplj  With  material  one  man  Upon  it.     All 

this  will  have  to  be  taken  Into  consideration  when  the 
selective  draft  Is  put  In  operation,  but  every  industry 
will  be  pleading  for  exemption  on  the  ground  of  national 
necessity,  and  the  just  distribution  of  the  burdens  will 
be  a  most  serious  problem  for  the  government 

ems  to  us  that,  considering  the  situation  broadly, 

the  wisest  policy  for  central  station  companies  in  con- 
serving their  own  efficiency  and  the  efficiency  of  their 

men  would  lie  to  say  to  their  employees:  "YOU  are  tech- 
nieally  trained  men  who  can  be  of  the  greatest  service 
to  your  country  in  doing  specialized  work,  and  are  no 
better  than  others  in  the  common  duties  of  the  soldier. 
tf  you  feel  that  you  ought  to  enlist,  enlist  in  an  engi- 
neer regiment  or  in  some  other  body  where  your  train- 
ing will  make  you  particularly  valuable.  Good  fortune 
go  with  you!  We  will  stand  by  you,  first,  last  and 
always." 

When  the  draft  comes  strong  representation  should 
be  made  on  this  subject  so  that  men  should  only  be 
drafted  from  the  ranks  of  technical  workers  in  so  far  as 
their  services  will  be  of  more  use  to  the  specialized 
branches  of  the  army  in  active  service  than  to  the  task 
of  supplying  its  needs  behind  the  lines.  It  would  be 
a  pity  to  waste  a  first-class  man  for  the  engineers,  the 
signal  corps  or  the  quartermaster's  department  in  order 
to  make  merely  an  average  infantryman  or  cavalryman. 

The  loss  of  a  large  number  of  valuable  men  to  the 
service  of  the  electric  lighting  companies  even  with 
this  rational  method  of  selection  will  be  inevitable,  and 
the  industry  must  make  the  best  of  it,  taking  in  and 
training  up  technical  recruits  as  best  it  may.  But  if 
there  is  a  definite  effort  to  call  men  from  highly  special- 
ized industries  necessary  to  public  service  only  in  so 
far  as  their  skill  and  experience  are  needed  in  technical 
functions,  a  principle  of  selection  will  be  established 
which  will  tend  toward  the  greatest  efficiency  of  the 
whole  military  establishment  both  at  the  front  and 
in  the  not  less  necessary  operations  far  in  the  rear. 


Exploiting  the  Electric  Truck 

THE  Hartford  Electric  Light  Company,  which  for 
a  good  many  years  has  been  pretty  near  the  ad- 
vance guard  of  central  station  practice,  has  worked  out 
a  plan  of  dealing  with  the  electric  vehicle  which  de- 
serves more  extensive  trial.  The  account  which  we  pub- 
lished last  week  shows  how  in  the  last  four  or  five 
years  a  considerable  electric  vehicle  load  has  been  taken 
on  to  the  advantage  both  of  the  station  and  the  con- 
sumers. Though  it  has  a  splendid  record  for  usefulness 
when  properly  handled,  the  ordinary  man  is  a  little  cau- 
tious about  taking  up  the  electric  vehicle  on  account  of 
the  charging  difficulty  and  the  possibility  that  the  truck 
may  be  out  of  service  just  when  it  is  most  needed.  To 
meet  this  situation  the  Hartford  company  evolved  a  very 
ingenious  and  skillful  battery  exchange  plan. 

The  company   buys   and   charges   the   batteries   and 
makes  the  change  whenever  required,  for  which  service 


a  tiat  sum  is  paid  pin    i  mileage  charge,    it  takes  or 
dinarily  less  than  three  minutei  to  change  batteries — 

in  fart,  less  time  than  would  he  aecei  ar\  to  till  up  the 
gasoline  tank  of  a  gas  truck  and  the  "electric"  can 
start  out  for  a  day's  work  in  prime  condition.  The 
changing  of  batteries  is  commonly  done  during  the  early 

morning,  and  the  batterie  them  elve  are  charged  dur- 
ing the  off-peak  hours.  By  working  in  this  way  the 
ii  er  of  an  electric  truck  can  be  relieved  of  nearly  all 
the  bother  connected  with  its  operation,  and  conse- 
quently finds  it  regularly  in  service  with  very  -mall  de- 
lay on  account  of  necessary  repairs.  The  Hartford  ex- 
perience indicates  that  by  means  of  battery  exchange 
an  electric  truck  is  actually  in  service  a  good  many  more 
days  a  year  than  any  gasoline  truck  and  that  its  oper- 
ating costs  all  told  are  distinctly  light.  Were  the  bat- 
tery exchange  system  more  widely  adopted  the  use  of 
electric  trucks  would  be  vastly  greater  than  it  is  now, 
and  the  same  would  be  true  of  other  electric  vehicles. 
If  war-time  conditions  have  anything  like  the  effect 
here  which  they  have  had  elsewhere,  increasing  prices 
for  gasoline  will  put  the  electric  vehicle  emphatically  on 
the  right  side  of  the  balance  sheet,  and  the  extension 
of  its  use  will  become  chiefly  a  question  of  providing  ex- 
change stations  enough  to  obviate  the  delays  due  to 
charging. 

Serving  Small  Communities 

WE  HAVE  over  and  over  referred  to  the  admirable 
results  which  can  be  obtained  on  a  small  scale, 
provided  that  service  projects  are  not  unduly  expanded 
but  carried  out  strictly  with  reference  to  the  needs  of 
the  situation.  A  brief  paper  in  the  current  issue  lends 
emphasis  to  what  we  have  already  discussed.  The  work 
carried  out  in  this  case  is  exceptional  even  in  this 
minor  class  of  operations.  The  place  to  be  served  was 
a  village  of  only  600  inhabitants,  and  the  local  genera- 
tion of  electricity  in  such  a  case  did  not  seem  feasible. 
The  town  wanted  light  and  the  only  available  source  was 
eleven  miles  away.  Consequently  the  citizens  got  to- 
gether and  provided  for  a  bond  issue  as  a  municipal 
undertaking,  buying  the  energy,  erecting  the  transmis- 
sion and  distribution  system,  and  retailing  to  the  con- 
sumers. The  bond  issue  was  arranged  also  to  cover  a 
ten-dollar  installation  charge  for  each  house  and  busi- 
ness establishment  in  the  town. 

The  interesting  part  of  the  construction  is  the  trans- 
mission line.  Plans  were  first  laid  for  an  ordinary 
wooden-pole  line,  but  the  cost  seemed  to  run  high  and 
a  change  was  made  to  a  combination  somewhat  unusual. 
Steel  A-frames  were  used  for  '  the  transmission  and 
strung  with  a  steel-cored  aluminum  wire,  chiefly  on 
account  of  its  comparatively  low  cost  and  large  tensile 
strength.  The  town  went  into  the  house-wiring  busi- 
ness to  insure  low  cost  and  good  construction,  with  the 
result  that  at  the  present  time  90  per  cent  of  the  build- 
ings in  the  town  are  wired  for  service.  Energy  is 
metered  at  12  cents  per  kilowatt-hour,  by  no  means  a 
high  price  for  a  small  community,  and  as  the  town  buys 
its  energy  for  transmission  at  3  cents  per  unit  the 
excess  was  enough  to  meet  interest  on  the  bonds,  depre- 
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ciation  and  operating  charges  from  the  very  beginning 
of  the  service.  It  is  interesting  to  note  that  the  total 
cost  of  providing  the  service  facilities  by  the  town  was 
only  slightly  over  $12,000,  which  sounds  like  a  record 
low  figure  for  work  involving  so  long  a  transmission  for 
so  small  an  amount  of  power.  It  is  an  excellent  example 
of  the  way  in  which  by  general  interest  on  the  part  of 
the  public  and  careful  management  service  can  be 
secured  on  reasonable  terms  even  in  a  very  small 
community. 


Reliability  of  Porcelain  Insulators 

SO  RAPID  have  been  the  strides  made  in  the  electric 
transmission  of  power  that  engineers  and  others  are 
apt  to  forget  how  short  is  the  space  of  time  between 
what  was  and  what  is  and  how  great  has  been  the 
change  in  practice  in  the  interim.  This  is  especially 
true  of  the  developments  in  porcelain  insulator  design, 
without  which  the  vast  high-tension  networks  which 
have  sprung  up  in  this  country  in  recent  years  would 
be  impossible.  True,  there  have  been  troubles,  as  there 
must  be  in  all  new  development  work,  but  these  troubles 
have  been  speedily  surmounted.  When  one  recalls  how 
insulators  stood  up  five  years  ago  under  what  was  then 
thought  to  be  a  very  severe  test  and  considers  how  they 
behave  to-day,  there  is  no  escaping  the  conclusion  that 
porcelain  manufacturers  have  made  great  improve- 
ments in  the  quality  of  the  porcelain  they  have  produced, 
and  that  they  now  turn  out  something  which  will  serve 
the  purpose. 

Electric  service  interruptions  due  to  insulator  fail- 
ures are  now  about  one-eighth  as  frequent  as  they  were 
five  years  ago,  and  with  closer  co-operation  between 
transmission-line  engineers  and  porcelain-insulator 
manufacturers  this  will  be  still  more  reduced.  The  line 
insulator  to-day  is  no  longer  the  weakest  link  in  the 
system,  and  such  difficulties  as  manifest  themselves  are 
more  mechanical  than  electrical  in  their  origin. 

The  real  problem  of  manufacture  at  the  present  time 
is  not  so  much  the  question  of  electrical  design  to  meet 
abnormal  conditions  as  one  of  keeping  down  deprecia- 
tion to  an  exceedingly  small  value  for  a  period  of  years. 
Great  advances  have  been  made  by  the  manufacturers  in 
vitrification,  and  the  care  now  given  to  small  details  in 
design  and  assembly  so  as  to  keep  down  internal 
stresses  and  thereby  reduce  the  danger  of  cracking  with 
time  has  shown  its  advantages  in  operation.     Definite 


air  bubbles  or  laminations  due  to  defective  pugging, 
folds  in  the  porcelain  while  it  is  being  jiggered,  ex- 
cessive pressure  due  to  tools  squeezing  out  moisture 
around  sharp  corners  which  subsequently  may  cause  a 
partial  fault  in  drying  or  prevent  the  insulator  vitrify- 
ing later  in  the  kiln,  the  underfiring  of  the  kiln  itself 
— all  these  preventable  causes  of  failure  in  the  finished 
insulator  have  been  carefully  guarded  against.  Well- 
made  insulators  of  good  design  are  as  lightning-proof 
and  puncture-proof  as  human  skill  probably  can  make 
them.  The  credit  for  most  of  the  work  belongs  in  large 
measure  to  the  engineers  of  the  manufacturing  com- 
panies, who  have  combined  their  knowledge  of  elec- 
tricity with  the  painstaking  and  scientific  study  of 
ceramics.  While  insulator  reliability  becomes  increas- 
ingly important  as  transmission  distances  increase  and 
the  requirements  of  the  service  become  more  exacting, 
these  conditions  can  be  best  met  by  a  free  and  frank  ex- 
change of  experience  with  the  manufacturers  of  porce- 
lain insulators,  to  whom  the  industry  must  look  for  the 
product  that  is  requisite. 


Current  Prices  of  Electrical  Supplies 

IN  KEEPING  with  its  established  "policy  of  rendering 
to  its  readers  complete  and  unexcelled  service,  the 
Electrical  World  begins  this  week  the  publication  of 
prevailing  prices  of  electrical  supplies  in  Eastern  and 
Middle  Western  markets.  These  prices,  which  will  be  a 
regular  feature  of  the  Electrical  World,  apply  to 
standard  apparatus  and  appliances  in  broken  and  stand- 
ard package  lots  intended  for  resale  by  contractors,  cen- 
tral stations,  dealers  and  others.  Coupled  with  the  regu- 
lar weekly  review  of  trade  and  market  conditions,  the 
prompt  and  uncolored  description  of  all  new  apparatus 
brought  out  by  manufacturers  and  the  well-known  au- 
thoritative news  service  of  the  Electrical  World,  by 
which  its  readers  are  the  first  to  be  put  in  possession  of 
all  the  important  news  of  the  industry,  this  one  section 
of  the  Electrical  World  should  be  of  inestimable 
value  to  the  jobbers,  dealers  and  contractors  of  the  coun- 
try. The  publication  of  the  prices  should  also  have  an 
excellent  influence  on  the  market.  This  added  service 
does  not  curtail  one  iota  the  technical,  operating  and 
managerial  features  which  are  characteristic  of  the 
Electrical  World  and  on  which  its  reputation  as  the 
great  American  electrical  technical  journal  is  founded. 


w 


HILE  the  National  Electric  Light 
Association  will  not  hold  its  great 
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annual  convention  as  usual,  the  representatives 
of  operating  companies  who  have  looked  forward  to 
this  event  for  a  new  fund  of  information  will  not  be 
disappointed,  since  the  Electrical  World  has  ar- 
ranged to  publish  abstracts  of  all  of  the  papers  and 
committee  reports  intended  for  the  Atlantic  City  meet- 
ing. These  summaries,  as  well  as  accounts  of  the 
proceedings  of  the  N.  E.  L.  A.  meeting  which  will  be 
held  in  New  York  City  on  May  9  and  10,  will  be  pre- 
sented  in  the  next  issue   of  the   Electrical   World. 


The  subsequent  number,  which  is  the 
engineering  issue,  will  contain  an  arti- 
cle on  the  causes  of  underground-cable  failures  and 
suggestions  for  their  remedy.  A  paper  on  measuring 
reflection  factor  and  the  final  installment  of  the  article 
by  Walter  Arthur  on  the  characteristics  of  standard 
inclosed  fuses,  the  first  part  of  which  was  published  on 
March  10,  will  also  appear  in  the  May  19  issue.  The 
fourth  issue  of  the  month,  that  for  May  26,  will  con- 
tain, in  addition  to  the  regular  departments,  special 
articles  on  commercial  and  management  topics  and  illu- 
mination. 
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Small-Town  Electric  Service  Problems 

Steel  Poles  Used  in  Distribution  System— Steel  Cored  Aluminum  Wire  Employed 
m  Both  Transmission  and  Distribution  Lines — Bond  Issue 
l '  ovides  For  i  louse  Wii  u 


PRE(  EDENT  and  general  practice  were  both  verj 
largely  disregarded  In  bringing  electric  service  to 
Pomona,  Kan.,  i  town  with  600  inhabitants.    The 
load  available  was  bo  small  <  16  kw.)  that  the  installa- 
tion and  operation  of  i  generating  plant  did  no!  seem 
feasible  when  compared  with  the  possibility  of  Becur- 


insulator  fa  tened  one  above  the  other  directly  to  the 
center  of  the  pole.  This  arrangement  avoided  using 
heavy  corner  croe  armi  and  gave  added  Btrength.  No. 
i  B.  &  S.  steel  cored,  stranded  aluminum  wire  was  used 
because  its  ten  lie  strength  is  greater  than  copper  and 
because  it  permits  the  use  of  longer    pan    and  less  sag 


FIGS.   1,  2  AND  3 — THREE-WIRE  SECONDARY  AND  STREET-LIGHTING  CIRCUITS  ON  BRACKET  FIXTURES;  REINFORCED  ALUMINUM-WIRE 
TRANSMISSION   LINE,     AND    GUYED-POLE    CONSTRUCTION    AT    RAILROAD  CROSSING 


ing  energy  by  transmission  line  from  a  generating 
station  at  Ottawa,  Kan.,  11  miles  (17.7  km.)  distant. 
The  latter  plan  was  adopted  and  the  contract  for  build- 
ing the  line  and  the  Pomona  distributing  system  was 
let  on  a  cost-plus-a-fixed-profit  basis  to  the  Bushong 
Electrical  Works  of  Ottawa. 

The  original  estimate  which  this  firm  made,  basing 
its  figures  on  the  proposed  use  of  wood  poles  and  cop- 
per wire,  was  $13,600.  This  figure  covered  the  total 
cost  including  the  bond  election,  a  provision  for  house 
wiring  in  Pomona,  meters  and  line  work  complete.  A 
desire  for  more  sturdy  construction,  however,  led  to 
the  making  of  another  estimate  and  the  decision  to 
build  both  the  transmission  line  and  the  distribution 
line  on  steel  poles  of  the  type  made  by  the  Carbo  Cor- 
poration of  South  Chicago.  It  was  also  decided  to  use 
bare  steel-cored  aluminum  wire  on  the  transmission 
line  and  weatherproof  steel-cored  aluminum  wire  in  the 
distribution  system,  instead  of  copper,  as  specified  in 
the  original  estimate,  because  of  saving  in  first  cost. 

In  carrying  out  these  plans  25-ft.  (7.6-m.)  A-frame 
earth-anchored  line  towers  were  used  except  at  road 
crossings  and  in  low  places,  where  30-ft.  (9.1-m.) 
towers  were  used  to  increase  clearance  and  to  grade 
the  line.  The  poles  are  placed  250  ft.  (76.2  m.)  apart 
and  are  equipped  with  Hubbard  36-in.  (90-cm.)  steel 
cross-arms  and  No.  86  pins.  At  corners  four-legged 
earth-anchored  towers  set  5  ft.  (1.5  m.)  deep,  were 
used.    On  these  towers  the  line  was  dead-ended  on  strain 


with  resulting  reduced  first  cost  on  the  line.  The  cross- 
sectional  area  selected  gives  a  conductivity  equal  to 
that  of  copper  considered  in  the  first  estimate.  The 
wire  was  strung  to  give  a  17-in.  (42.7-cm.)  sag  at  70 
deg.  Fahr.  (21.1  deg.  C.)  and  has  caused  no  trouble. 
The  transmission  circuit  receives  60-cycle,  single- 
phase  energy  from  a  15-kw.  transformer  tower  at  Ot- 

TABLE  I — TOTAL  COST  OF  PROVIDING  SERVICE  FACILITIES 


Transmission  and  distribution  line  material $7,305.15 

.Meters     680.20 

House-wiring    material    787.40 

Labor    and    engineering    fee    (including    work    on    house 

wiring  and  on  lines) 3,192.25 

Bond   election,  expense  of  printing  bonds,   etc 287.00 

Total $12,252.00 


tawa,  where  the  pressure  is  increased  from  1100  volts 
to  6600  volts.  At  the  Pomona  end  of  the  line  the  poten- 
tial is  reduced  to  220-110  volts  in  three  distributing 
transformers,  which  are  rated  at  7.5  kw.,  5  kw.  and 
3  kw.  respectively.  They  are  situated  near  the  load 
centers  and  are  banked  on  the  three-wire  secondary  sys- 
tem. The  secondary  mains  in  Pomona,  which  are  of 
No.  0,  No.  2,  No.  4  and  No.  6  steel-cored,  weatherproof 
aluminum,  are  also  supported  on  A-frame  towers  rang- 
ing in  height  from  20  ft.  to  40  ft.  (6.1  m.  to  12.2 
m.).  In  town  the  pole  spacing  varies  from  120  ft.  to  165 
ft.  (36.6  m.  to  50.3  m.).  The  distribution  network,  in- 
cluding    the      street-lighting     circuit,      involved     the 
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rection  of  about  6  miles  (about  9.7  km.)  of  pole  line. 
For  town  work  the  steel  poles  were  found  to  have 
ieveral  advantages  over  wood.  They  will,  it  is  believed, 
;ive  longer  life;  they  stand  the  side  strain  from  service 
lonnections  better;  they  provide  more  convenient 
counting  space  for  brackets;  they  are  neat  in  appear- 
Ince,  and  they  can  be  erected  with  less  labor  expense 


for  $12,252,  including  the  fixed  charge  for  engineering 
and  supervision  made  by  the  contracting  company.  A 
detailed  statement  of  the  total  cost  of  providing  service 
facilities  is  given  in  Table  I.  To  produce  immediate 
revenue  which  would  cover  interest  and  depreciation 
charges  as  well  as  service  bills,  the  bond  issue  was  ar- 

TABLE    II — COST    OF    ELECTRICITY    FURNISHKD    TO    POMONA 
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FIG.    4 — LOAD    CURVE   ON    APRIL    5,    1917 


Kw.-hr. 

From  Dec.  8.  1915,  to  Dec.  29,   L915 1421 

January,  1916    2860 

February    1955 

March    

April    l :,  l  ii 

May    1940 

June   1532 

July    1676 

August     1922 

September    1943 

October    2340 

November    2489 

December    2772 

January,   1917    2396 

February     206» 

March    2012 

Average    excluding   December,    1915 2089 


Cost 

$42.63 

85.80 

57.75 
43.50 
58.20 
45.96 
50.28 
57.66 
58.29 
70.20 
74.67 
83.16 
71.88 
62.07 
60.36 

$62.68 


[han  wood.  Cross-arms  are  used  on  no  poles  in  town, 
taccept  those  carrying  the  6600-volt  circuit.  All  secon- 
dary lines  are  supported  on  Hubbard  No.  561  bracket 
jittings  bolted  to  the  top  of  the  tower,  the  spacing  of 
vhich  is  sufficient  to  accommodate  a  0.5-in.  (1.27-Cm.) 
>olt.  At  corners  and  at  dead  ends  it  was  possible  to 
use  this  fitting  by  properly  staggering  the  units  and  by 
attaching  them  so  they  would  take  the  strain.  Avoiding 
puck  arms  also  helped  reduce  the  initial  investment. 
|  The  street-lighting  system,  which  consists  of  West- 
nghouse  adjuster-socket  units,  takes  energy  from  the 
1600-volt  line  through  a  transformer  controlled  by  a 


ranged  to  pay  $10  of  the  cost  of  wiring  each  home  and 
business  house  in  Pomona.  The  city  went  into  the  wir- 
ing business  and  did  all  work  at  cost  under  the  direction 
of  its  engineers  to  be  sure  that  all  wiring  was  up  to 
Code  requirements.  The  result  was  that  the  system 
started  with  80  per  cent  of  the  buildings  in  town  using, 
or  about  to  use,  electric  service.  Since  then  an  addi- 
tional 10  per  cent  has  been  gained,  making  the  total 
number  of  customers  110  out  of  a  population  of  600. 
Furthermore,  by  charging  12  cents  per  kilowatt-hour 
retail  for  energy  the  city,  Dr.  J.  F.  Vigor,  city  clerk, 
declares,  has  been  able  to  meet  interest,  depreciation 


IGS.   5,  6,   7  AND  8 — TRANSFORMER  FEEDING  OTTAWA-POMONA  LINE;  STAGGERED  INSULATORS  ON  CORNER  POLE;  USE  OF  BRACKET 
FDCTURES  FOR  DEAD-ENDING  SERVICE  AND  STREET-LIGHTING  CIRCUIT,   AND  CORNER-POLE  CONSTRUCTION 


ime  switch  in  the  secondary  leads.  The  system  con- 
ists  of  thirty-six  lamps,  of  which  thirty-one  are  100 
p.  type  C  bracket  type  and  five  are  250-cp.  type  C 
Gutter  suspension  type.  The  street-lighting  circuit 
;lso  consists  of  No.  6  steel-cored  aluminum  wire. 

While  the  original   estimate  for  the  completed   job 
pas  $13,600,  the  system  was  actually  installed  complete 


and  energy  charges  from  the  very  first,  the  city  credit- 
ing the  lighting  fund  $40  per  month  for  street  lighting. 
Pomona  pays  3  cents  per  kilowatt-hour  for  energy  at 
the  Ottawa  switchboard,  with  a  fifty-dollar  monthly 
minimum  charge.  From  Table  II  it  is  interesting  to 
observe  that  the  average  cost  of  energy  is  less  than  the 
probable  cost  of  the  services  of  one  power-plant  operator. 
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What  Would  You  Do  as  General  Manager  ? 

Lifetime    Worker    and    Executive    ill    the    Industry    Tells    How    He    Would    Develop   the 
Business  if  He  Were  in  Charge  of  the  Average  Small  Central 
Station  Company  To-day 

\\    UNSIGNED   INI  I  -  ic  \  IE  W 
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THE  Kin  i ku  \r  World  has  asked  me  to  discus* 
the  opportunities  for  commercial  expansion  which 
are  before  the  industry  and  to  state  specifically 
what  I  would  do  it"  l  were  a  general  manager  of  an  aver 
age  small  central  station  company  and  wanted  to  develop 

the  territory. 

It  is  my  opinion  that  the  general  manager  of  such  a 
company  should  first  join  the  National  Electric  Light 
iciation  in  order  to  receive  the  benefll  of  the  infor- 
mation and  assistance  which  it  gives  through  its  com- 
mercial work.  This  assumes,  of  course,  that  the  general 
manager  has  a  Rood  knowledge  of  efficient  operating 
methods  and  is  applying  it  to  good  advantage. 

Upon  the  understanding  that  the  company  has  a  well- 
developed  lighting  load  the  general  manager  should  en- 
deavor next  to  get  the  power  load  in  the  industries  in 
his  city  or  town.  Then  he  can  direct  his  effort  toward 
development  in  the  field  of  utilitarian  devices  for  the 
home.  These  campaigns  will  lead  along  successive  lines 
of  least  resistance,  and  the  company  will  need  to  progress 
in  each  of  these  directions  in  order  to  attain  the  most 
economical  average  cost  of  production  possible  in  the 
•community  served. 

Pulling  the  Doorbell  Won't  Do  It 

In  following  these  broad  principles  of  commercial 
management  no  plan  will  be  found  so  productive  of 
necessary  information  as  that  of  blocking  the  territory 
.and  making  a  survey  of  every  house  and  customer, 
actual  and  possible.  This  will  reduce  the  actual  possi- 
bilities to  definite  data. 

The  work  of  studying  the  territory  cannot  be  done 
successfully  by  men  who  lack  imagination.  Any  one 
who  is  content  to  pull  the  front  doorbell  and  ask  the 
number  of  people  in  the  house  instead  of  studying  each 
case  as  an  individual  problem  will  not  get  the  results 
required  for  systematic  development.  If  the  work  is 
well  done— and  it  is  not  worth  doing  in  any  way  but 
well — it  will  be  expensive. 

In  making  the  survey  the  manager  will  have  in  mind 
the  question  of  whether  or  not  the  gross  revenues  of 
the  company  show  the  right  average  number  of  dollars 
per  capita.  This  record  of  results  from  the  territory 
will  be  one  of  the  best  tests  of  the  efficiency  of  the  ac- 
complishments of  the  organization. 

The  general  manager  will  find  it  profitable  to  devote 
his  personal  time  to  the  study  of  commercial  possibili- 
ties and  to  the  study  of  not  only  ordinary  salesmanship, 
but  also  efficiency  salesmanship  and  how  he  can  build 
men  to  sell.  He  ought  to  train  himself  to  become  a 
salesman  or  commercial  engineer.  The  need  to-day  is 
for  not  only  operating  knowledge,  but  also  to  combine 
that  with  commercial  knowledge. 

Concentration  Still  Progressing 

In  all  plans  it  is  advisable  to  look  to  the  future.  Con- 
centration  of   central   station   units  and  concentration 


within  the  industry  generally  are  -.till  progressing. 
Betterment  of  quality  and  reduction  of  cost  are  still  the 
aim.  Barring  the  possibility  thai  present  high  costs 
will  be  permanent,  future  development  will  be  along  the 
lines  of  better  quality  and  reduced  cost,  and  therefore 

will  be  largely  a  continuation  of  the  character  of  the 
work  in  which  the  industry  has  been  engaged  for  the 
last  (if teen  yeai    . 

Central  stations  have  large  markets  before  them  lor 
power  in  the  vast  and  ever-widening  scope  of  industries 
which  they  serve.  In  all  of  these  industries  the  tendency 
will  be  more  and  more  toward  the  use  of  labor-saving 
machinery.  Industries  which  heretofore  have  not  felt 
the  urgent  necessity  of  introducing  scientific  methods 
of  efficiency  will  find  it  desirable  in  the  future  to  develop 
such  methods  so  as  to  promote  economy.  For  if  this 
country  is  to  go  far  in  the  new  competition  which  it  will 
face  when  the  war  is  over  it  will  do  so  only  by  the  recog- 
nition and  introduction  of  the  most  efficient  and  econom- 
ical means  of  production. 

Increased  costs  of  materials,  higher  wages  and  shorter 
hours  of  labor  are  very  serious  factors  in  the  competi- 
tion which  the  industries  of  this  country  will  find  from 
producers.  To  meet  these  conditions  our  industries  will 
have  to  undergo  certain  readjustments  in  their  opera- 
tions. 

Give  Individual  Study  to  Cases 

Much  more  will  be  done  by  electrically  driven  ma- 
chines than  in  the  past.  The  opportunities  in  this  direc- 
tion, however,  will  have  to  be  studied  individually  in 
each  industry.  Some  factories,  for  instance,  will  get' 
increased  production  from  the  use  of  electrically  driven 
machines  operating  at  uniform  speed,  and  in  others  in- 
creased output  will  be  developed  by  the  use  of  motors 
which  will  permit  changes  of  speed. 

Then  there  are  the  various  avenues  for  the  use  of 
electrical  energy  which  may  be  classified  roughly  as 
semi-industrial.  A  large  number  of  utilitarian  devices 
are  being  built  which  are  motor-driven.  At  first  the 
use  of  these  was  considered  more  or  less  of  a  luxury. 
Then  these  came  to  be  regarded  more  and  more  as  neces- 
sities. The  causes  of  the  change  in  the  attitude  of  the 
public  are  somewhat  similar  to  those  which  are  produc- 
ing revolution  in  the  purely  industrial  conditions.  They 
go  back  generally  to  the  higher  cost  of  living.  Many 
people  cannot  afford  servants  as  in  the  past,  and  house- 
wives do  a  good  deal  of  their  own  work.  They  want 
motor-driven  devices  which  lessen  work  and  reduce 
costs. 

Outside  of  the  large  group  of  devices  of  this  sort 
which  are  finding  an  ever-widening  market  there  is  the 
electric  range.  Intelligent  housewives  are  able  to  handle 
this  labor-saving  apparatus  so  that  in  many  instances 
the  cost  of  operation  is  no  greater  than  that  of  the 
old-time  coal  or  gas  range. 

For  the  full  realization  of  the  large  possibilities  in 
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these  directions  co-operation  and  co-ordination  of 
effort  are  essential.  We  discuss  in  general  terms  the 
opportunities  for  enlargement  of  markets,  but  we  can- 
not appreciate  what  they  mean  in  any  given  territory 
without  following  a  plan  of  study  and  analysis  espe- 
cially adapted  to  the  conditions  found  in  a  particular 
case.  That  a  study  be  made  of  the  total  possibilities 
is  certainly  vital  to  the  industry.  In  the  last  few  years 
some  of  the  central  station  companies  have  done  won- 
ders in  analyzing  and  classifying  the  markets  open  to 
ultimate  capture. 

For  the  central  station  industry  as  a  whole  the  large 
avenue  for  future  commercial  development  is  in  the 
industrial  plant  load.  Because  of  the  diversity  in  the 
various  classes  of  industries  in  the  United  States  a 
great  deal  of  development 
work  and  study  is  necessary 
in    order    that    electricity 


the  demand  for  energy.  Still  greater  increases  in  cen- 
tral station  output  and  in  the  market  for  lamps  will 
follow.  We  shall  see  a  still  wider  application  of  flood  - 
lighting  and  also  better  methods  of  lighting  both  in- 
doors and  outdoors.  Only  in  very  small  cdmmunities 
will  dark  streets  be  found. 

Before  the  saturation  point  can  be  reached  in  the 
application  of  energy  to  industrial  power  requirements 
great  development  will  take  place.  We  shall  get  away 
from  the  past  practice  of  indiscriminately  furnishing 
motors  of  given  sizes  without  making  careful  studies  of 
the  uses  to  which  motors  are  to  be  applied.  Better  co- 
operation in  the  industry  at  large  will  help  in  the 
realization  of  all  of  these  possibilities.  More  commer- 
cialism and  less  engineering  will  promote  commercial 

possibilities  in  all  sections. 


may  be  applied  to  meet  the 
specific  requirements  in 
various  plants. 

In  dealing  with  the  ques- 
tion of  steam  railroad  elec- 
trification we  have  only  one 
industry  to  study.  And  in 
street  railway  development 
only  one  industry  is  con- 
cerned. In  the  problem  of 
lighting,  also,  only  one 
method  of  study  is  needed ; 
but  in  the  application  of 
power  to  cotton  mills,  roll- 
ing mills,  textile  mills  and 
the  multitude  of  other 
classes  of  great  industries 
each  line  of  activity  means 
an  individual  study. 

Prove  Your  Statements 

Conditions  surrounding 
the  markets  in  each  case 
have  to  be  taken  into  sepa- 
rate consideration.  We  can- 
not argue  regarding  power 
applications  as  we  can  with 
lighting.  That  electricity  is 
used  universally  for  light- 
ing, that  it  is  the  best  source  of  energy  for  artificial 
lighting  and  that  people  have  come  to  accept  that  as  fact 
simplifies  the  argument  there.  But  we  have  to  prove 
the  statement  that  electrical  energy  is  the  best  source 
of  power  for  an  individual  manufacturer,  we  have  to 
classify  the  possibilities  and  give  the  most  intensive 
study  to  the  requirements  of  a  special  line  of  industry 
before  we  can  be  sure  of  securing  the  load  which  it 
offers. 

Central  stations  are  properly  looking  for  enor- 
mous power  loads  in  the  future.  They  will  profit  most 
from  these  loads  if  they  study  in  acquiring  them  the 
influence  of  the  factors  of  volume  and  diversity. 

New  Conditions  Will  Increase  Demand 

While  development  in  the  last  few  years  has  been  on 
an  enormous  scale,  it  has  not  nearly  reached  the  point 
of  saturation  of  markets  because  new  methods  of  dis- 
tribution and  new  studv   and  conditions  will  increase 


What  the  General  Manager  of  a  Small  Central 
Station  Company  Should  Do 

He  should  join  the  N.  E.  L.  A.  and  use  its  com- 
mercial information. 

Assuming  a  well-developed  lighting  load,  he  should 
get  the  power  load. 

Then  the  effort  may  be  directed  to  utilitarian  de- 
vices for  the  home. 

Make  a  survey  of  every  house  and  customer,  actual 
and  possible.     It  will  be  expensive,  but  it  will  pay. 

Devote  personal  time  to  the  study  of  commercial 
possibilities   and  of  efficiency   salesmanship. 

Build  men  to  sell.  The  need  to-day  is  for  operating 
knowledge  and  for  combination  of  that  knowledge 
with  commercial  knowledge. 

Continue  to  aim  at  better  quality  and  reduced  cost. 
Barring  the  possibility  that  present  abnormal  costs 
will  remain,  high  quality  of  service  and  low  cost  will 
be  the  lines  of  future  development. 

Look  for  the  ever-growing  opportunities  in  electri- 
cally driven  machines.  Industrial  needs  and  competi- 
tion will  give  more  force  to  the  demand  for  labor- 
saving  machinery. 

Remember  that  the  high  cost  of  living  means  that 
motor-driven  devices  for  the  home  are  being  regarded 
more  and  more  as  necessities. 

Prove  the  case  to  every  manufacturer.  Classify 
the  possibilities  and  study  intensively  the  require- 
ments of  every  line  of  industry. 

Watch  for  the  opportunities  everywhere. 


Opportunities  Always 
Present 

Present  prosperity  af- 
fords splendid  opportuni- 
ties for  central  stations.  In 
such  good  business  times  as 
the  country  is  now  enjoy- 
ing central  stations  often 
get  a  portion  of  the  busi- 
ness of  established  indus- 
tries. Conditions  in  those 
industries  make  it  neces- 
sary that  they  shall  provide 
for  rapid  increases  in  the 
demand  for  their  products 
which  they  believe  are  only 
temporary.  By  installing 
motors  these  industries  are 
enabled  to  avoid  or  post- 
pone the  introduction  of 
new  prime  movers. 

By   getting  part   of   the 

load  under  these  conditions 

central    stations    have    the 

chance   to   demonstrate    in 

the  best  way  the  reliability 

and    other    advantages    of 

their  service  and  in  many 

cases    develop    connections 

which  they  continue  to  hold 

permanently.     Finding  that  the  conditions  are  all  that 

the  central  stations  claim  for  them,  such  industries  are 

likely  to  continue  to  be  customers. 

In  periods  of  hard  times  also  the  central  stations  find 
opportunities.  In  such  periods  some  industries  operate 
only  a  part  of  their  plants  with  central  station  energy 
at  a  lower  expenditure  than  would  be  required  for  the 
operation  of  their  entire  plant  through  their  own  power 
and  they  are  likely  to  remain  permanently  as  customers. 
In  reality  all  conditions  afford  opportunities  for  the 
increase  of  the  industrial  power  load,  but  they  require 
the  most  intensive  and  careful  individual  study. 

Such  study  can  be  given  only  with  trained  men,  those 
who  understand  that  the  customer  has  his  own  point  of 
view  and  are  determined  to  approach  that  point  of  view 
sympathetically.  Such  men  can  be  found  and  devel- 
oped. While  they  are  working  to  develop  business  they 
will  incidentally  present  the  point  of  view  of  the  utility 
and  will  strengthen  public  relations. 
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BENEFIT  KKOM  A  BLOW 

AFTER  ELECTRIC  SHOCK 

Another  Cau  Where  Man  Rendered  Unconscious  by 

Electricity  Was  Resuscitated  Without 

Special  Apparatui 

Bl     W.     P.    STICK    Kl    \\|t 
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nth  the  writer's  attention  was  called  to  another 
ease  where  ■  man  rendered  unconscious  by  contact  with 

[00  \<>lt  circuit  was  resuscitated  by  the  method  out- 
lined in  the  explanatory  caption  under  the  accompanying 
Illustration.     Although  the  man  suffered  the  loss  of  a 


thumb  on  one  hand  and  a  little  Anger  on  the  other,  he 
alive  and  well  to-day.     Jusl   tun  days  before  this 

accident    a  man   in  a   nearby  district    w;i-    fatally  shorked 

by  the  same  voltage,  it  Is  the  writer's  belief  thai  ins 
life  could  have  been  saved  bj  the  method  pictured  on 
this  page. 

in  the  other  ca^e-  mentioned  In  the  writer*!  lasl  con 
tribution  on  this  subject  11  appeared  that  blows  given  to 
the  patients  were  chiefly  responsible  for  their  reviving. 
in  one  case  the  man  was  restored  to  consciousness  by 
falling  from  the  pole  he  was  on,  and  others  were  revived 
by  striking  the  soles  of  their  feet  or  .  llowing  their  body 
to  drop  on  the  ground. 


RESCUING   AND    RESUSCITATING    SHOCKED    LINEMAN 

A — Through  carelessness  or  accident  the  lineman  shown  has  received  a  shock.  B — Rescuers  have  cut  the  live  lines  and  are 
preparing  to  lower  the  injured  lineman  to  the  ground.  C — The  shocked  lineman  has  been  lowered  from  the  cross-arm  on  which  he 
was  working  by  a  line  slung  around  his  chest  and  has  been  allowed  to  drop  the  last  three  feet  to  the  ground,  the  jar  helping  in  restor- 
ing him  to  consciousness.  D — The  injured  lineman  has  been  lifted  by  the  heels  with  his  head  resting  on  the  ground  so  that  his  body 
may  be  dropped,  the  shock  thus  inflicted  aiding  in  resuscitation.  E — The  patient's  clothes  are  being  loosened  and  his  mouth  has  been 
wedged  open  preparatory  to  clearing  his  throat  and  withdrawing  his  tongue  to  facilitate  respiration.  Throughout  these  operations 
the  injured  man's  soles  are  struck  vigorously  with  anything  at  hand — connectors,  chisel  or  club.  A  medicine  kit,  tongue  forceps  and 
mouth  wedge  were  brought  by  the  rescuers  answering  the  emergency  call.  F — Awaiting  means  for  producing  respiration  by  mechan- 
ical apparatus,  the  Schaeffer  prone  method  of  artificial  respiration   is  applied.     Striking  of  the  feet  is  also  continued. 
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Trend  of  Regulation  in  California 

Policies  of  the  Past,  Under  Which  $200,000,000  New  Money  Has  Been  Invested   in   Three 
Years,  Will  Be  Continued  -  -  Questions  Involved  in  San  Francisco 

Rate  Investigations 

BY    MAX    THELEN 
President  National  Association  of  Railway  Commissioners  and  President   Railroad  Commission  ol  California 


DURING  1917  the  Railroad  Commission  of  Cali- 
fornia hopes  to  continue  to  be  of  service  to  the 
patrons  of  all  the  public  utilities  of  that  State, 
as  well  as  to  the  utilities  themselves,  in  matters  great 
and  small. 

The  commission  will  pursue  the  same  policy,  whereby 
more  than  $200,000,000  of  new  money  has  been  in- 
vested in  additions,  betterments,  extensions  and  new 
construction  of  the  facilities  of  California  public  serv- 
ice companies  during  the  last  three  years,  and  by  which 
the  securities  issued  by  these  utility  corporations  have 
come  to  command  a  ready  sale  in  the  financial  markets 
of  the  world. 

The  functions  of  this  commission  were  materially 
broadened  by  the  legislative  act  approved  Dec.  23,  1911, 
and  effective  March  23,  1912,  which  extended  its  juris- 
diction to  cover  all  gas,  electric,  telephone,  telegraph 
and  water  utilities  operating  in  unincorporated  terri- 
tory, and  which  was  amended  to  cover  the  same  classes 
of  public  service  corporations  within  incorporated  terri- 
tory when  it  was  re-enacted  April  23,  1915,  effective 
Aug.  8,  1915,  so  that  the  title  "Railroad  Commission," 
which  remains  unchanged,  no  longer  signifies  fully  its 
duties  and  scope. 

Among  its  various  and  numerous  duties  not  the  least 
is  the  exercise  of  complete  jurisdiction  over  the  public 
service  companies  engaged  in  the  distribution  and  sale 
of  electric  energy.  In  this  field  it  covers  rates,  serv- 
ice, facilities,  extensions,  safety  of  construction  and 
operation,  accounts,  transfers  and  encumbrances  of 
property  and  issues  of  securities. 

No  electric,  gas,  street  railroad,  telephone  or  water 
utility  may  enter  a  field  already  being  served  by  a 
utility  of  like  character  unless  the  Railroad  Commis- 
sion's consent  has  first  been  secured. 

The  commission  has  power,  upon  petition  of  any 
municipality  or  other  public  authority,  to  determine 
the  just  compensation  to  be  paid  by  such  public  au- 
thority for  the  whole  or  any  part  of  the  property  of 
any  public  utility.  Such  finding  is  conclusive  in  emi- 
nent domain  proceedings. 

In  all  respects  necessary  for  the  protection  of  the  con- 
suming and  investing  public  as  well  as  the  utility  itself 
and  its  employees  the  commission  has  jurisdiction. 

Work  Affecting  Electrical  Companies 

Among  the  specific  objects  affecting  electric,  tele- 
phone and  telegraph  companies  which  the  California 
Railroad  Commission  hopes  to  accomplish  during  1917 
are  the  following: 

The  completion  of  its  State-wide  investigation  into 
the  rates,  rules  and  regulations  of  each  of  the  400  local 
exchanges  of  the  Pacific  Telephone  &  Telegraph  Com- 
pany in  California. 

The  establishment  of  just  and  reasonable  rates  for 
all  electrical  energy  supplied  in  the  cities  of  San  Fran- 
cisco, Sacramento,  Turlock,  Oakdale,  Tracy  and  Santa 


Barbara.  The  determination  of  these  rates  will  involve 
some  very  nice  problems.  For  instance,  there  are  three 
competing  companies  at  present  in  the  San  Francisco 
field.  From  the  standpoint  of  the  cost  of  service,  it  is 
unlikely  that  any  two  of  these  will  show  the  same  re- 
sults, and  yet  in  many  places  all  three  are  doing  busi- 
ness on  the  same  street. 

A  number  of  the  large  electric  and  gas  companies 
have  asked  the  commission  to  fix  all  of  their  rates,  rules 
and  regulations,  and  proceedings  of  this  nature  have 
been  disposed  of  recently  or  are  now  pending  in  connec- 
tion with  the  applications  of  the  San  Diego  Consoli- 
dated Gas  &  Electric  Company,  the  Western  States  Gas 
&  Electric  Company  (Eureka  Division),  the  Southern 
California  Gas  Company  and  the  Los  Angeles  Gas  & 
Electric  Corporation. 

Valuation  in  Los  Angeles 

In  the  valuation  of  utility  properties  in  connection 
with  condemnation  proceedings  instituted  by  public  au- 
thorities, the  commission  rendered  a  decision  only  re- 
cently in  the  case  of  the  City  of  Los  Angeles  against 
the  Southern  California  Edison  Company.  The  com- 
mission found  $6,328,000  to  be  a  just  and  reasonable 
compensation  for  property  rights  and  lands,  including 
an  allowance  of  $1,578,000  for  severance  damages,  which 
were  defined  as  the  reduction,  caused  by  severance,  in 
the  value  of  the  property  not  to  be  taken. 

The  attitude  of  the  California  Railroad  Commission 
toward  capital  invested  in  utility  property  is  clearly 
shown  by  the  following  quotation  from  this  decision : 

"More  is  involved  in  this  proceeding  than  a  determina- 
tion of  the  issue  between  the  city  of  Los  Angeles  and 
the  Edison  company.  California  is  a  young  and  grow- 
ing State.  We  shall  require  millions  of  additional  capi- 
tal for  the  development  of  public  utility  enterprises.  If 
the  investor  is  assured  that  he  will  continue  to  receive 
fair  treatment  in  California,  he  will  continue  to  invest 
generously  in  our  public  utilities,  even  though  he 
realizes  that  our  cities  have  the  prower  to  condemn  ex- 
isting public  utility  properties,  for  he  will  know  that 
on  such  condemnation  he  will  receive  compensation 
which  in  law  and  in  fact  is  a  'just  compensation.'  But 
if  the  State  tribunals  in  such  eminent  domain  proceed- 
ings make  awards  which  are  unfairly  and  unjustly  low, 
so  that  the  property  is  taken  from  its  owner  and  given 
to  a  municipality  for  a  sum  which  is  less  than  a  'just 
compensation,'  the  investor  will,  of  course,  seek  other 
states  for  his  investments.  On  the  other  hand,  we 
fully  recognize  the  legal  right  of  the  municipalities  of 
this  State  to  condemn  the  properties  of  existing  public 
utilities  for  compensation  which  shall  not  be  unduly  or 
unfairly  high,  and  we  deeply  appreciate  the  tre- 
mendously important  governmental  policies  involved  in 
such  proceedings." 

In  the  recent  decisions  fixing  the  electric  rates  for 
the  San  Joaquin  Light  &  Power  Corporation,  the  Mount 
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Whiting   Power  A  Electric  Companj  and  the  Northern 
California  i  '■  ■  w »- 1   Company,  Consolidated,  the  come 

.-.i  the  i"tfu-  of  the  demand  and  energy 

form  "i"  such  rates  u  apply  to  1 1 » « -  use  of  electrical  en 

for  power  purposes. 

The  utilities  Involved  Is  these  <■  e  the  San 

Joaquin  Valley  and  a  part  of  the  Sacramento  Valley. 

rhese  are  tui>  of  the  largest  and  mo  I  Fertile  di  tricta 

in   California     The   farms   therein   depend    for   their 

cess  upon  an  adequate  supply  of  water  for  Irrigation 

purposes.     This  water  is  furnished  partl\    by  canal  sys- 
tems and  partly  by  electrically  driven  pumps.     In  each 

Of   these   three  eases   a   rate   m   the   following    form    was 

established  for  agricultural  pumping  service: 

[AND     CHARGE      POR     VARIED     MONTHS'     SERVICE     PER 
rEAB    PER    HORSEPOWER 


One   month 

Tw  o  monthi   

Three  raontha   

Pour   month*    I  1  76 

Five  months   18.4B 

six   months   15.00 


Seven  months  $16.40 

Eight    monllis    17.70 

Nine  months   18.90 

Ten  months  

Eleven  months   

Twelve    months    22.06 


To  these  demand  charges,  which  are  payable  in  equal 
monthly  installments,  is  added  an  energy  charge  of 
1  j  cent  per  kilowatt-hour. 

This  rate,  which  was  established  for  the  San  Joaquin 
Light  &  Power  Corporation  in  the  San  Joaquin  Valley, 
has  been  varied  as  to  the  amount  of  the  charges  but  not 
as  to  the  form  in  its  application  to  the  other  companies, 
the  cost  of  service  and  local  conditions  being  different  in 
each  individual  case. 

The  rates  which  were  in  effect  at  the  time  this  inves- 
tigation was  instituted  were  nearly  all  on  the  flat-rate 
basis,  and  it  was  therefore  necessary,  for  the  purpose 
of  avoiding  a  too  abrupt  change,  to  establish  an  op- 
tional flat  rate  for  this  business  also,  but  as  the  con- 
sumers become  educated  to  the  advantages  of  the  de- 
mand and  energy  rate  it  is  probable  that  the  latter  will 
become  very  popular  and  will  eventually  entirely  dis- 
place the  former.  Demand  and  energy  rates  were  also 
established  in  each  of  these  cases  for  industrial  serv- 
ice, with  optional  schedules  on  a  straight  kilowatt-hour 
basis.  Wherever  this  form  of  rate  was  put  into  effect  a 
demand  meter  is  maintained  by  the  company  which  reg- 
isters the  average  demand  for  the  maximum  fifteen- 
minute  period  during  each  month. 

Informal  Adjustment  Increases  Confidence 

A  very  important  department  of  the  Railroad  Com- 
mission's activities,  which  it  hopes  to  develop  even  more 
in  the  future,  is  that  dealing  with  the  informal  com- 
plaints which  come  to  it  by  letter  or  orally  from  public 
utility  patrons  and  from  the  utilities  themselves.  Dur- 
ing the  year  ended  June  30,  1916,  more  than  3000  such 
informal  complaints  were  settled  by  the  commission. 

In  each  such  instance  the  complainant's  allegations  are 
taken  up  informally  with  the  proper  officers  of  the  util- 
ity involved,  and  the  utility's  answer  is  submitted  with 
the  commission's  recommendations  to  the  complainant, 
and,  after  a  more  or  less  extended  discussion  of  this 
nature,  in  the  vast  majority  of  the  cases  an  amicable 
adjustment,  agreeable  to  all  parties,  is  reached  with- 
out the  necessity  of  formal  proceedings. 

In  this  way  the  commission  is  able  to  assist  in  inspir- 
ing increased  confidence  and  security  in  the  relation- 
ship between  public  utilities  and  the  public  in  Cali- 
fornia resulting  to  the  benefit  of  the  State  as  a  whole. 


RIGHTS  OF  HOLDING  COMPANY 

IN  A  SUBSIDIARY  COMPANY 

Lowei     Court     Decision    in    American    Telephone    & 

r<]<.  i.iph  Case   Affecting  the  Controlled 

Central  Union  Telephone  Company 

\  announced  briefly  in  a  recent  issue,  Judge  VVil 
ham  lv  Dever  <»i'  the  Superior  Court  of  Cook  County, 
Illinois,    has    rendered   an    Important    opinion    in    the 

Of    William    A.    Read     and     other    minority    stock- 
holders against  the  Central   (Jnioti   Telephone  Company, 

the  American  Telephone  &  Telegraph  Company,  the 
Chicago  Telephone  Company,  the  Western  Electric  Com- 
pany, Theodore  N.  Vail,  Union  N.  Bethel,  I>.  E.  Sunny, 
I,.  G.  Richardson  and  the  other  directors  of  the  Cen- 
tral Union  Company.  The  Central  Union  Company  was 
organized  in  1883  in  Illinois  as  a  Bell  subsidiary  and 
has  operated  throughout  Illinois,  Indiana  and  Ohio  with 
the  exception  of  certain  territories  occupied  by  the  Chi- 
cago, Cleveland  and  Cincinnati  companies. 

The  allegations  of  the  bill  of  complaint  filed  by  the 
minority  stockholders  early  in  1913  were  reviewed  in 
our  issue  of  May  3  of  that  year,  page  924.  The  imme- 
diate cause  of  the  suit  was  an  attempted  sale  of  the 
assets  and  business  of  the  Central  Union  Company  to 
other  subsidiaries  of  the  Bell  system  at  a  price,  which, 
after  redeeming  the  indebtedness  alleged  to  be  due  to 
the  American  company,  would  have  left  nothing  for 
stockholders. 

Upon  the  filing  of  the  bill  of  complaint  a  temporary 
injunction  was  issued  by  Judge  Dever  restraining  the 
proposed  special  meeting  of  stockholders  of  the  Cen- 
tral Union  Company  and  the  sale  of  the  property.  Sub- 
sequently a  motion  for  a  receiver  was  made  by  the  com- 
plainants. This  motion  was  resisted  by  the  defendants. 
Finally,  in  January,  1914,  all  parties  consenting,  the 
court  appointed,  to  take  over  the  management  and 
control  of  the  corporation,  David  R.  Forgan,  Frank  F. 
Fowle  and  Edgar  S.  Bloom  as  receivers  for  Illinois.  The 
Court  of  Common  Pleas  of  Franklin  County,  Ohio, 
named  the  same  receivers  for  Ohio,  and  the  Superior 
Court  of  Marion  County,  Indiana,  named  the  same  re- 
ceivers and  also  John  A.  Moriarity  in  Indiana. 

Complainants  contended  that  the  stock  ownership  of 
the  American  company  in  the  Union  company  was  per  se 
illegal  under  Illinois  laws,  whereas  the  defendants  con- 
tended that  it  was  not.  The  court  found :  "My  conclu- 
sion ...  is  that  the  purchase  of  the  stock  control 
of  the  Union  company  by  the  American  company  was 
illegal  per  se  .  .  .  first,  because  it  violated  Section 
26  of  the  incorporation  act  of  Illinois,  and,  second,  be- 
cause its  inevitable  tendency  was  to  stifle  competition 
and  to  create  a  monopoly." 

The  court  next  considered  whether  the  American 
company  acquired  the  stock  control  to  promote  monop- 
oly and  suppress  competition.    The  decision  goes  on: 

"From  almost  the  very  beginning  of  telephone  his- 
tory in  this  country  the  promoters  and  managers  of 
the  Bell  system  conceived  the  idea  of  a  telephone  or- 
ganization doing  a  countrywide  telephone  business. 

"There  is  no  doubt  that  in  the  early  history  of  the 
Bell  System  much  of  its  control  of  the  telephone  busi- 
ness of  the  country  was  acquired  by  reason  of  its  own- 
ership of  the  fundamental  patents,  but  as  time  passed 
its  stock  controls  and  sub-licensee  arrangements  became 
more  and  more  effective  and  the  patent  right  less  im- 
portant in  maintaining  its  dominant  position." 


May  5,  1917 


ELECTRICAL     WORLD 


843 


Mounting  Costs  Halt  Rate  Reductions 

Central  Station  Companies  Trying  to  Determine  the  Permanent  Result  of  Higher  Expenses 
and  Taxes — European  Properties  Have  Raised  Rates 


WHERE  does  the  price  of  electric  service  stand  in 
these  strenuous  times  of  inevitable  advances  in 
the  cost  of  commodities  and  service? 
Is  it  as  a  matter  of  business  pride  that  the  electrical 
industry  at  large  continues  to  keep  electric  rates  down 
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HOW  THE  CONSUMER  BENEFITS — DIAGRAM  OF  THE  COMMONWEALTH 
EDISON  COMPANY,  CHICAGO,  TELLS  THE  STORY 


when  all  other  costs  are  creeping  up  day  by  day  ? 
Are  the  old  low  rates  justified  when  the  eco- 
nomical low  operating  costs  upon  which  those 
rates  were  based  can  no  longer  be  attained? 

Central  stations  are  founded  on  the  economic 
theory  of  the  largest  possible  volume  of  produc- 
tion at  the  lowest  possible  average  cost.     They 
are  the  most  sparing,  careful  users  of  fuel  in  the 
community,  measured  by  the  results  which  they 
obtain.    Coal  or  oil  consumption  under  their  effi- 
ciently operated   boilers  yields  the  greatest  re-  ^ 
turn  in  applied  energy  to  the  community  and  is  £ 
distributed  by  methods  which  assure  the  lowest  '£ 
level  of  cost.     In  short,  these  companies  are  the  <o 
most  important  conservers  of  energy  on  an  im-  2 
mense  scale  that  the  country  holds.  ^ 

Under  conditions  of  the  past,  the  central  sta-  +. 
tion  companies   strained    every    commercial  re-  « 
source  to  develop  volume  of  business  and  diver-  ^ 
sity  of  demand.     The  rate  was  not  disregarded, a- 
but  it  was  great  output  at  which  the  selling  or- 
ganization aimed.    For  output  spelled  lower  aver- 
age cost  per  kilowatt-hour.     With  the  lowering 
of  production  cost  there  was  simultaneously  a 
decrease  in  the  rates  charged  to  the  public  users. 
In  addition  there  is  the  tremendous  influence  of  the 
tungsten  lamp  development  and  evolution,  giving  the 
public  three  times  the  amount  of  light  without  increase 
in  rate.    The  full  benefit  of  this  has  gone  to  the  public. 

Into  the  steady  progress  in  increasing  production  and 


lowering  cost  the  1916-17  conditions  of  shortage  and  ad- 
vanced prices  in  material  and  labor  have  come  with  an 
explosive  shock. 

If  the  price  of  coal  should  prove  to  be  high  only  for  a 
brief  abnormal  period,  probably  the  excessive  operating 
costs  of  the  last  few  months  would  be  writ- 
ten down  by  most  of  the  companies  to  experi- 
ence. With  a  new  decision  to  be  forehanded 
with  ample  fuel  supply,  they  would  put  re- 
newed vigor  into  the  contest  for  lower  aver- 
age operating  costs. 

Coal,  however,  only  followed  other  com- 
modities. Copper,  steel,  lead  and  other 
metals  which  are  the  raw  material  for  ap- 
paratus and  supplies  antedated  the  coal  ad- 
vance in  the  upward  price  movement.  Fur- 
thermore, the  expenses  of  labor  have  risen 
so  rapidly  that  they  loom  as  a  more  and  more 
serious  factor  in  total  cost.  Taxes  will  be 
lifted  by  the  heavier  governmental  outlay  due 
to  actual  war. 

The  manufacturer  who  is  caught  by  simi- 
lar conditions  raises  his  price.  Unfortu- 
nately, the  public  utility,  subject  to  close 
regulation,  cannot  easily  do  that. 

In  the  meanwhile  the  tendency  to  reduce 
rates  can  be  arrested  sharply.  In  ending  the 
movement  for  free-and-easy  reductions  the 
companies   have  as  examples  the   European 
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central  station  systems,  which  are  known  to  have  in- 
creased their  rates  generally.  The  public  is  reasonable. 
Electrical  companies  are  entitled  to  a  period  of  wait- 
ing until  they  can  see  how  permanent  or  transient  are 
the  factors  now  affecting  their  cost  accounts  heavily. 
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February  Central  Station  Statistics 


Earnings    Total    $38,900,000,    an     Increase 

While  the  Output   Amount 
an  I ik Tease  of 


of     13.4     per     Cent     Over 
s  to  1,570,000,000  Kw.-Hr., 
21.5  per  Cent 


February,     1916, 


THE  results  of  central  station  operation,  according 
to  the  regular  reports  received  and  compiled  by 
the  ESlbctrii  u  World,  continue  to  show  the 
gratifying  increases  both  in  income  and  output  which 
have  marked  the  electric  lighl  and  power  industry  now 
for  many  months.  The  returns  Prom  central  stations 
having  56  per  cent  of  the  generating  capacity  of  the 
entire  country  indicate  that  earnings  for  February  last 
totaled  |88,900,000,  an  increase  over  the  previous  Feb- 
ruary Of  L8.4  per  cent,  while  the  output  amounted  to 
1,570,000,000    kw.-hr.,    an     increase    of  21.6    per    cent. 

Earnings  include  only  that   revenue  received  from  the 

TABU    l    CENTRAIrSl  \  1 1<>\  RETTJRN8  FOB   rWELYE-MONTE  ri  RIOD 


IBOM   no   Sale  or 

Imih.i 

Kw   -lilt     (tlTPDT 

Peromt- 

ai!e  of 

Industry 

Repre- 

Per 

Per 

sented 

1916 

1915 

Cent 
In- 
crease 

1916 

1915 

Cent 

ln- 

crease 

March. 

65 

22,027,000 

IS,  722,  IKK) 

17.8 

1,212,363,000     969,888,000    25.2 

April..    . 

64 

21,206,000 

18,375.000 

15.5 

1,137,602,000      920,464,000    23.1 

May 

04 

20,345,000 

17,559,000 

16.0 

1,170,143,000     944,681,000    24.0 

June 

64 

80,264,000    17,551,000 

15.4 

1,170,679,000      968,724,000    21.0 

July 

64 

10,700,000    17,301,000 

14.2 

1,174,374,000     976,704,000    24.4 

Aug 

(it 

20,502,000    17,861,000 

15.0 

1,262,575,000  1,015,805,000    22.4 

Sept  .    .  . 

64 

21.432.000    18,600,000 

15.2 

1,268,339,000  1,037,976,000    21.2 

Oct 

64 

82,882,000   20,164,000 

13.5 

1,347,502,000  1,125,132,000    19.9 

Nov.   ... 

64 

24,819,000  .21,744,000 

14  4 

1,396,537,0001,148,221,000    21.7 

Dec 

61 

25,199,000 

21,931,000 

15.0 

1,339,805,000:1,106,827,000 

21.2 

1917 

1917 

1916 

1917                  1916 

Jan 

63 

27,090,000 

23,691,000 

14.4 

1,480,253,000  1,167,774,000 

27.0 

Feb 

66 

21,800,000 

19,228,000 

13.4 

1,024,174,000     843,826,000 

21.5 

ale  of  energy,  while  outpul  includes  only  thai  em 
from  winch  an  income  was  received.    So  far  as  possible 

intercompany   activities  are  eliminated. 

TABU    in    PERCENTAGE  RATS  01   INCREASE  IN  INCOME  AND  KILOfl 

HOI  i;  01  TP1  T  FOR  UNITED     PATE8— CITII  -   BY   . -l/.i 


INCOME 

( Iroup  i 
Group  2 
Group  I 

I  ir<ni|>  I 


II  1 
17  B 
26.2 
16  i 


Group  6        .24.0 

01  1 11  T 
Group  I   . 

Group  2...  18.0 

GroupS   .  in  " 

Group  4  28  o 

Group  6. ..  88.2 


June 

July 

Auk. 

II  II 

18.8 

18.0 

18  ii 

17.7 

16  B 

16.7 

.'ii  i 

21  B 

in  6 

i-   i 

110 

e  n 

9.6 

11.3 

it  a 

12.2 

11  'i 

18  7 

18.] 

21.4 

18.5 

17.5 

22.9 

33.0 

32.9 

21.8 

27.8 

31   1 

19.3 

10  8 

Hi  1 

26.0 

19.0 

11.0 

16.8 

15.3 

11  I, 

10  2 
18.6 
18  6 

16  ii 


Hi  i, 

31  1 

24  0 
20  4 

18.3 


Nov. 

18  (i 

18  ii 

I.I  1 

17  7 

16.0 

It  1 

18.2 

1,1  2 

15.2 

12  s 

15.5 

20.2 

18  -• 

18.7 

23.9 

21    'J 

36.2 

32  o 

34  4 

id  ; 

21.0 

30.5 

33.0 

25.4 

21  :; 

12.7 

211  0 

10    I 
15.8 


20.9 
24.0 

10  s 

21.8 

21.2 


TABLK  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


May     June     July      Au?.     Sept      Oct.      Nov.     Dec.      Jan.      Feb. 


INCOME: 

Group  1 17.0 

Group  2 19.5 

Group  3 24.0 

Group  4 13.5 

Group  5 27.0 


OUTPUT: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5. 


16.4 
19.8 
18.2 
7.2 
21.7 


28.2  30.0 
33.2  26.3 
43.0  !  15.0 
30.0  21.0 
54.4  i  31.7 


12.6 
20.6 
21.2 
6.2 
14.9 


19.2 
14.1 
31.4 
26.6 
13.5 


15.1 
15.0 
11.1 
17.5 


31.3 
32.0 
45.5 
39.4 
21.3 


16.5 
25.5 
20.5 
10.5 
18.3 


34.0 
37.7 
32.4 
32.9 
27.4 


13.5 
20.0 
19.4 
16.0 
18.6 


18.0 
24.7 
35.9 
40.0 
17.0 


12.5 
30.2 
16.5 
16.0 
12.2 


10.8 
18.2 
22.0 
55.2 
35.7 


12.5 
10.1 

17.8 
22.0 
24.0 


20.7 
24.8 
20.9 
73.8 
29.2 


12.3 
19.9 
15.7 
13.0 
15.1 


19.6 
19.4 
35.7 
41.5 
26.8 


TABLE  II-CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


i 

&, 

i, 

Central  States 

* 

V* 

New  England  States 

'i'S 

Atlantic  States 

■%-a 

(Illinois  Excluded) 

Pacific  and  Mountain  States 

Month 

o  g 

°  8 

©  g 

°l 

d 

a  v. 

3  Z- 

Ii 

■2(2 

a% 

|iS 

-:  8 

1  & 

1916 

1915 

rj  1 

t  b 

1916 

1915 

c  S 

fc  fc 

1916 

1915 

W| 

V   >> 

1916 

1915 

Og 

ft. 

ft.  1-1 

ft. 

(S»9 

* 

ft.  ii 

ft. 

ft."-* 

r 
March .... 

66 

2,595,000 

2,122,000 

22.0 

67 

8,998,000 

7.660,000 

17.5 

57 

6,470,000 

5,394,000 

20.1 

88 

3,787,000 

3,386,000 

11.9 

April 

64 

2,221,000 

1,898,000 

IV. 0 

67 

8,794,000 

7,596,000 

15.8 

56 

6,289,000 

5,292,000 

19.0 

88 

3,825,000 

3,520,000 

8.8 

a 

May 

65 

2,103,000 

1,788,000 

17.0 

67 

8,226,000 

7,131,000 

15.4 

56 

6,085,000 

5,123,000 

18.7 

88 

3,874,000 

3,469,000 

11.6 

bb 

2,208,000 

1,906,000 

16.0 

67 

8,045,000 

6,905,000 

16.5 

56 

6,007,000 

5,143,000 

16.9 

88 

4,017,000 

3,539,000 

13.5 

^ 

July 

66 

2.130,000 

1,875,000 

13.  V 

67 

7,832,000 

6,621,000 

16.4 

56 

5,926,000 

5,095,000 

16.3 

88 

3,755,000 

3,493,000 

7.6 

8 

2 

August. . . . 

65 

2,203,000 

1,935,000 

13.7 

66 

8.000,000 

6,875,000 

16.4 

56 

6,195,000 

5,266,000 

17.7 

88 

3,883,000 

3,582,000 

8  4 

September 

65 

2,315,000 

1,982,000 

16.8 

66 

8,631,000 

7,445,000 

16.0 

56 

6,505,000 

5,537,000 

17.8 

88 

3,979,000 

3,644,000 

9.2 

October . . . 

65 

2,684,000 

2,331,000 

15.2 

65 

8,887,000 

7,930,000 

12.1 

56 

6,968,000 

5,895,000 

18.2 

87 

4,213,000 

3,889,000 

8.3 

November. 

65 

2,912,000 

2,516,000 

15.7 

65 

10,061,000 

8,859,000 

13.5 

56 

7,410,000 

6,313,000 

17.4 

87 

4,246,000 

3,947,000 

7.5 

December 

bo 

3,203,000 

2,814,000 

14.0 

66 

11,059,000 

9,348,000 

19.6 

56 

7,791,000 

6,899,000 

12.9 

75 

2,987,000 

2,735,000 

9.3 

1917 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

January. . . 
,  February. . 

64 

3,181,000 

2,762,000 

15.1 

66 

11,400,000 

9.874,000 

15.6 

55 

7,763,000 

6,735,000 

15.3 

86 

4,602,000 

4,208,000 

9.5 

63 

2,932,000 

2,587,000 

13.3 

65 

10,200,000 

8,979,000 

13.7 

40 

5,156,000 

4,517,000 

14.3 

74 

3,351,000 

3,012,000 

11.4 

H 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

March .... 

66 

97,321,000 

74,958,000 

29.9 

67 

439,660,000 

349,347,000 

26.0 

57 

360,872,000 

282,179,000 

28.0 

88 

304,327,000 

255,450,000 

19.3 

64 

84,769,000 

64,816,000 

30.8 

67 

403,223,000 

326,574,000 

23.4 

56 

344,866,000 

273,367,000 

26.4 

88 

302,386,000 

253,778,000 

19.2 

May 

65 

84,719,000 

64,318,000 

31.8 

67 

409,529,000 

333,585,000 

22.0 

56 

345,860,000 

275,328,000 

25.6 

88 

328,793,000 

266,599,000 

23.2 

~) 

June 

66 

87,829,000 

69,506,000 

27.6 

67 

396,630,000 

327,541,000 

21.2 

56 

350,015,000 

288,982,000 

21  2 

88 

328,996,000 

277,915,000 

18.6 

O 

July 

65 

85.317,000 

71,160,000 

19.8 

67 

401,179,000 

333,771,000 

20.3 

56 

350,708.000 

287,407,000 

22.2 

88 

325,647,000 

279,285,000 

17.4 

.- 

August 

65 

97,197,000 

72,900,000 

33.4 

66 

433,129,000 

344,730,000 

25.7 

56 

374,327,000 

295,866,000 

26  5 

88 

333,468,000 

279,976,000 

19.1 

September. 

65 

98,350,000 

73,343,000 

34.2 

66 

446,534,000 

369,815,000 

20.8 

56 

387,626,000 

307,485,000 

26.2 

88 

335,817,000 

288,332,000 

16.4 

H 

October . . . 

65 

107.756.000 

83,705,000 

28.8 

66 

426,151,000 

373.705,000 

14.2 

56 

408,364,000 

324,509,000 

25.9 

87 

355,014,000 

306,828,000 

15.8 

November 

66 

111,873,000 

89,015,000 

26.7 

65 

533,252,000 

424,746,000 

25.6 

56 

415,491,000 

334,044,000 

24.4 

87 

346,847,000 

293,518,000 

18.2 

£ 

a 

December 

bo 

117,763.000 

97,387,000 

21.0 

66 

535,410,000 

444,923,000 

20.4 

56 

419,532,000 

348,815,000 

20.2 

75 

256,006,000 

206,838,000 

23.8 

1917 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

January. . . 

64 

120,211,000 

93,163.000 

29.1 

66 

564,699,000 

429,432,000 

31.5 

55 

422,347,000 

338,225,000 

25.0 

86 

363,094,000 

298,990,000 

21.4 

L  February. . 

63 

106,328,000 

84,992.000 

25.3 

65 

416,714,000 

240,724,000 

22.0 

40 

225,318,000 

194,125,000 

16.1 

74 

264,319,000 

215,399,000 

22.9 

May  5,  1917 
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With  the  exception  of  the  Pacific  Coast  and  Mountain 
States,  the  results  from  operation  did  not  show  up  so 
well  in  February  last  compared  with  February,  1916,  as 
they  did  in  January  last  compared  with  January,  1916. 
Especially  is  this  true  for  output,  the  increase  in  which, 
while  large,  was  not  so  large  as  the  January  increase. 
However,  the  output  for  February,  1916,  was  especially 
large,  and  for  that  reason  the  comparison  with  Feb- 
ruary last  would  not  make  such  a  favorable  showing. 
In  addition,  there  was  a  slowing  down  in  February  of 
some  of  the  major  industries  of  the  country  which  in 
previous  months  had  been  working  at  capacity  rate. 
Many  munition  factories  had  completed  contracts  and 
had  shut  down  temporarily.  It  is  further  noticed  that 
in  the  zinc-mining  region  the  output  in  February  fell 
off  considerably.  In  the  copper-mining  region  there 
was  a  similar  falling  off,  but  here  it  was  undoubtedly 

TABLE  V— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan 

Feb. 

INCOME: 

Group  1 . . . 

..    14.5 

16.4 

16.8 

16.1 

16.2 

10.7 

13.7 

18.8 

15.0 

13.0 

Group  2 . . . 

..    21.7 

21.9 

18.5 

21.6 

19.0 

21.0 

22.5 

21.7 

28.3 

27.3 

Group  3 . . . . 

..     17.7 

12.0 

14.2 

15.0 

14.0 

14.6 

13.0 

13.4 

12.5 

10.4 

Group  4 . . . 

..     14.0 

15.4 

10.0 

14.4 

9.8 

13.5 

13.1 

14.4 

14.0 

11.0 

Group  5 .  . . 

..!  13.0 

15.2 

13.0 

19.4 

8.9 

14.3 

16.0 

14.3 

11.1 

11.8 

OUTPUT: 

Group  1 .  . . 

..     25.5 

13.1 

23.4 

28.5 

23.6 

19.2 

20.8 

21.5 

32.5 

22.0 

Group  2.  . . 

..'  11.3 

31.8 

27.4 

32.5 

26.7 

33.0 

31.9 

28.2 

42.6 

31.2 

Group  3 . . . 

..     18.0 

13.2 

11. s 

16.0 

24.7 

4.5 

19.0 

15.9 

27.2 

21.2 

Group  4.  . . . 

..     12.6 

19.7 

16.3 

29.5 

18.6 

17.5 

14.6 

16.0 

25.4 

17.0 

Group  5 .  . .  . 

35.0 

.1.1 

13.5 

20.4 

1.3 

1.5 

5.8 

6.9 

9.4 

17.0 

TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

INCOME: 

Group  1 

18.0 

16.4 

15.8 

16.5 

16.6 

18.0 

16.5 

13.0 

15.5 

14.0 

Group  2 

17.4 

17.5 

17.3 

21.8 

21.5 

21.0 

17.0 

16.4 

18.0 

18.7 

Group  3 

27.2 

20.5 

18.6 

18.4 

13.4 

10.9 

13.0 

1.8 

6.0 

0.5 

Group  4 

24.1 

17.5 

17.5 

10.7 

20.0 

19.7 

16.8 

15.5 

19.8 

19.6 

Group  5 

21.3 

12.6 

6.1 

11.8 

11.0 

18.4 

14.3 

t 

19.3 

16.7 

OUTPUT: 

Group  1 

25.0 

23.8 

21.0 

24.3 

22.3 

24.9 

24.8 

22.3 

25.3 

22.7 

Group  2 

19.5 

12.3 

25.7 

36.4 

40.0 

31.7 

29.7 

21.0 

31.0 

23.6 

Group  3 

41.0 

31.8 

26.0 

25.7 

20.7 

17.3 

19.7 

1.2 

5.8 

30.0* 

Group  4 

38.5 

34  3 

21.1 

23.0 

33.8 

26.1 

21.2 

21.4 

24.5 

23.2 

Group  5 

14.7 

4.0 

8.6 

6.1 

13.7 

28.2 

16.8 

9  9 

15.5 

17.1 

*  Decrease. 

tResults  omitted  owing  to  insufficient  returns. 


TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


May 

INCOME:' 
Group  1 

7.2 

Group  2 

2  3 

Group  3 

39.0 

Group  4 

13.8 

Group  5 

19.1 

OUTPUT: 

Group  1 

12.0 

Group  2 

2.2 

Group  3 

79.0 

Group  4 

21.8 

Group  5 

17.5 

June 


July 


7.5 
1.2 

39.5 
3.6 

12.8 


8.0 
1.0 

74.5 
10.0 
16.0 


4.7 
0.6' 

28.3 
1.0 

13.2 


10.0 
2.0 

56.1 
4.0 

10.8 


Aug. 


5.5 
0.7 

32.5 
0.5 

13.0 


6.3 
6.5 

57.5 
7.5 
16.5 


Sept. 


6.2 
4.9 
28.5 
11.5 
11.7 


7.1 
7.8 
60.0 
12.0 
7.0 


Oct. 


4.2 
1.3 

32.4 
7.2 

13.5 


5.2 
9.7 
63.7 
•0.5 
14.7 


Nov. 


Dec. 


4.5 

3.0  I 
31.0 

0.4 
17.1 


8.0 
11.4 
61.3 

4.2 
42.3 


4.0 
3.6 

30.0 
0.6' 

11.1 


8.7 
48.0 
2.6 
5.4 


Jan 


5.4 

7.5 
27.6 

8.6 
20.3 


11.0 
11.8 
59.5 
15.2 
19.1 


Feb. 


10.0 
5.5 

23.5 
1.8 

13.0 


17.8 
18.2 
36.8 
14.0 
8.0 


•Decrease. 

due  to  a  large  extent  to  weather  conditions,  which 
caused  mining  operations  to  be  curtailed  to  a  consid- 
erable extent. 

Industrial  operations  had  slowed  down  to  a  much 
greater  extent  than  is  evidenced  by  the  figures  for 
February.  Besides  those  industries  already  mentioned 
other  industries  were  affected  by  the  labor  situation, 


but  principally  by  raw  materials,  the  scarcity  of  which 
caused  a  lessening  in  production.  That  this  condition  is 
not  more  evidenced  in  the  accompanying  figures  is  un- 
doubtedly due  to  the  increased  or  new  load  that  many 
plants  have  taken  on.  A  shortage  in  coal  brought  to 
the  central  stations  a  large  industrial  load  that  other- 
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FIG.    1 — CENTRAL   STATION    INCOME   AND   OUTPUT   GAIN    BY 
MONTHS   IN   PER  CENT   FOR   UNITED   STATES 

wise  would  not  have  been  on  the  lines,  at  least  for  some 
time. 

Generally  speaking,  cities  in  the  group  having  a  popu- 
lation between  50,000  and  100,000  inhabitants  showed 
the  greatest  increases  in  operations  for  February  last 
over  February,  1916.  In  the  remainder  of  the  country 
the  increases  from  operations  were  approximately  the 
same. 

Decreases  in  rates  which  were  put  into  effect  in  a 
number  of  cities  at  the  beginning  of  the  new  year,  of 
course,  have  tended  to  make  the  increase  in  February, 
1917,  over  February,  1916,  somewhat  less  in  income 
than  it  would  have  been  had  rates  remained  the  same. 

Graphic  Representation  of  Growth 

The  accompanying  curves  show  graphically  the  per- 
centages of  increase  in  income  and  output  as  contained 
in  Tables  I  and  II.  The  remaining  tables  show  the  in- 
creases in  per  cent  in  income  and  output  grouped  in 
companies    according    to    the    size    of    the    community 
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FIGS.  2  TO  5 — CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN  BY 
MONTHS   IN   PER  CENT  SECTIONALLY 

served.  Group  1  includes  those  companies  operating  in 
cities  with  a  population  of  over  100,000  inhabitants; 
group  2  includes  those  companies  operating  in  cities 
with  a  population  between  50,000  and  100,000;  group  3 
in  cities  between  25,000  and  50,000;  group  4  between 
10,000  and  25,000,  and  group  5  between  5000  and  10,000 
inhabitants. 
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STATION   AND   OPERATING    PRACTICE 

I  lh  partmetU  Devoted  to  Problems  of  Installation,  Operation  mid  Maintenance  of  Equip- 
ment for  Economical  Generation  <///</  Distribution  of  Electrical  Energy 


COMPACT  OUTDOOR  SUBSTATION 

rransforming,    Switching,    Metering    and    Protective 

Equipment    Serving   Ohio    Industrial    Plant 

shown  in  the  accompanying  illustration  is  an  outdoor 
transformer  station  which  [a  particularly  well  equipped, 
arranged  and  protected  for  an  Industrial  plant  station. 

It    serves  the  Godman   Shoo  Company,    Lancaster,   Ohio, 


TWO  500-KW.  THREE-PHASE  TRANSFORMERS  AND  METERING  AND 
PROTECTIVE   EQUIPMENT   FOR   SMALL   FACTORY    SUBSTATION 

and  is  on  the  lines  of  the  Ohio  Light  &  Power  Company. 
The  station  consists  of  two  General  Electric  Company 
500-kw.,  three-phase,  60-cycle,  2300/440-volt,  oil-cooled 
transformers  on  concrete  foundations,  and  two  50-kw. 
and  one  75-kw.  unit  behind  the  units  in  the  foreground 
of  the  picture.  These  units,  with  the  poles  which  sup- 
port the  wiring,  the  metering  devices  and  protective 
equipment,  are  located  outside  the  plant  of  the  shoe 
company  in  a  14-ft.  by  30-ft.  (4.3-m.  by  9.1-m.)  space 
between  the  buildings.  This  outside  location  was  chosen 
because  it  was  not  valuable  for  other  purposes  and 
because  it  was  considered  safer  not  to  take  the  higher 
potential  into  the  factory  building. 

The  primary  leads  to  the  station  are  taken  from  an 
adjacent  power  circuit.  These  leads  are  supported  on 
strain  insulators  rather  than  pin-type  insulators,  be- 
cause it  is  the  practice  of  this  company  to  dead-end 
primary  lines  on  strain  insulators  rather  than  on  wood 


pins,  owing  to  the  fad  thai  pins  as  a  rule  rot  out  In  a 

'  time  and  this  method  makes  a  safer  and  n 
'lasting  installation.  The  leads  then  pass  through  a  type 
P-7  General  Electric  oil  switch,  by  means  of  which  the 
eid  ire  installation  can  he  disconnected  from  the  lines. 
From  this  switch  the  primary  leads  drop  to  a  three-wire 
bus  stretched  between  the  top  arm  of  the  short  pole  and 
the  third  arm  of  the  high  pole.  Connections  between 
the  primary  leads  of  each  500-kw.  transformer  and 
this  bus  are  made  through  two  P-7  oil  switches,  so  that 
either  unit  can  be  "killed"  under  load  without  affecting 
the  operation  of  the  other.  Expulsion-type  fuses  are 
also  installed  in  the  primary  leads  just  ahead  of  these 
two  oil  switches  to  afford  protection  against  lightning 
and  short-circuits  on  the  lines.  The  secondary  leads 
are  arranged  in  a  sightly  fashion  by  placing  two  sec- 
ondary cable  buses  between  the  wall  and  a  stub  pole  and 
then  dropping  from  these  buses  to  the  conduit  en- 
trance with  the  heavy  secondary  lines. 

This  installation  is  metered  both  on  the  high-tension 
and  low-tension  side.  The  customer  pays  for  energy 
metered  on  the  secondary  side.  But  in  order  to  secure 
accurate  comparative  data  on  high-tension  and  low- 
tension  metering,  the  company  has  installed  potential 
and  current  transformers  in  the  roofed  box  near  the  top 
of  the  high  pole  and  meters  the  energy  also  on  the  high- 
tension  side.  A  watt-hour  meter  and  a  maximum- 
demand  meter  used  for  this  service  are  installed  in  a 
box  just  behind  the  transformers  at  a  height  which 
makes  it  convenient  for  a  man  to  look  into  the  box. 
The  leads  from  the  current  transformers  to  the  meters 
are  inclosed  in  conduit. 


DUSTING  OF  CONCRETE 

Objection  in  Power  Plants — Contributing  Causes  and 
How  Floors  in  Service  May  Be  Treated 

Freedom  from  dust,  especially  dust  of  a  coarse,  gritty 
nature,  is  desirable  around  any  air-cooled  apparatus, 
but  is  almost  imperative  where  rotating  machines  are 
installed.  Dusting  of  concrete  floors  is  frequently  a 
great  source  of  trouble.  Usually  it  is  caused  by  too 
fine,  dirty  or  otherwise  unsuitable  sand  in  the  con- 
crete; by  too  little  cement  in  the  mixture;  by  too  much 
time  being  allowed  to  elapse  between  mixing  and  finish- 
ing; by  troweling  to  finish  while  too  wet  or  troweling 
at  several  intervals  after  hardening  has  commenced, 
and  thus  breaking  up  the  process  of  crystallization  of 
the  cement  in  setting;  by  the  use  of  dryers;  and  finally, 
by  permitting  the  surface  to  dry  out  too  rapidly  after 
completion. 

Floors  that  are  already  in  service  and  are  giving 
trouble  from  dusting  can  be  treated  by  one  of  several 
methods  to  remove  the  defect,  although  such  treatments, 
being  in  the  nature  of  surface  applications,  may  require 
renewing  from  time  to  time  as  a  result  of  wear.  One 
palliative  treatment  that  has  been  used  with  consid- 
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erable  success  consists  of  a  mixture  of  turpentine  and 
boiled  linseed  oil,  combined  in  such  proportions  as 
readily  to  be  absorbed  by  the  floor  surface.  This  prepa- 
ration, however,  is  suited  only  to  old  or  thoroughly 
cured  concrete,  and  will  somewhat  darken  the  color  of 
I  the  floor.  Several  paint  manufacturers  have  brought 
out,  under  such  names  as  "floor  surfacers"  and  "floor 
(fillers,"  paints  that  temporarily  suppress  dusting,  but 
such  applications  also  will  need  renewal  from  time 
to  time  as  the  surface  wears  off. 


CONSTRUCTION  OF  HEATER 

FOR  SUBSTATION  OFFICE 

Heater   Made  from  Telegraph  Wire  and  Switching 

Arrangements  for  Operating  It  at  Either 

of   Two   Voltages 

Electrical  energy  has  superseded  steam  heating  at  the 
Plum  Street  substation  of  the  Cumberland  County 
Power  &  Light  Company,  Portland,  Me.  A  home-made 
heater  is  used  in  the  office.  It  consists  of  helicos  of  No. 
13  galvanized-iron  telegraph  wire  stretched  between  two 
8-in.  (20.3-cm.)  by  12-in.  (30.5-cm.)  slate  slabs  held  30 
in.  (91.4  cm.)  apart  by  M>-in.  (12.7-mm.)  pipe  spacers 
mounted  on  ^4 -in.  (6.4-mm.)  rods.  At  220  volts  the 
heater  requires  25  amp.,*  but  in  mild  weather  it  is  oper- 
ated at  110  volts,  changes  in  the  connections  being  per- 
mitted by  the  switching  arrangements  shown  in  the 
accompanying  sketch.  A  double-throw,  single-pole 
switch  enables  the  transfer  from  one  voltage  to  the 
other  to  be  made  readily. 

The  heater,  it  has  been  ascertained,  effectively  warms 

Grounded  on  Conduit 


Rheostat ? 


no  volt 
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METHOD     OK      CHANGING     VOLTAGE 
APPLIED  TO     HEATER 


an  office  20  ft.  6  in.  (6.25  m.)  long,  12  ft.  6  in.  (3.81  m.) 
wide  and  14  ft.  (4.27  m.)  high,  with  three  windows  and 
a  northeasterly  exposure. 


Method  of  Fusing  Transformers 

An  unusual  method  of  fusing  2300-volt  pole-type 
transformers  has  been  devised  by  W.  T.  Wells,  super- 
intendent of  the  Kingsport  (Tenn.)  Light  &  Power 
Company.  In  the  fuse  block  which  is  at  the  lineman's 
right  hand  when  he  climbs  the  pole  on  the  side  opposite 
the  transformer  is  placed  a  fuse  which  is  slightly 
smaller  than  the  other  or  others,  as  the  case  may  be. 
As  most  fuses  are  blown  by  small  overloads,  only  the 
lower-rated  fuse  is  ruptured  with  this  arrangement, 
Thus  it  is  unnecessary  for  a  lineman  to  test  both  fuses 
where  restoring  service,  and  considerable  time  is  saved. 


DANGER    SIGNALS 

Two  Methods  of  Making  Warning  Flags  Conspicuous 
— Both  Methods  Involve  Wire  Brace 
Instead  of  tacking  red  flags  to  staffs,  one  large 
Middle  West  central  station  company  attaches  each 
flag  to  a  wire  and  then  attaches  the  wire  to  the  staff. 
The  method  of  fastening  the  wire  to  the  flagstaff  is 
shown  on  the  left  of  the  accompanying  illustration. 
A  slit  is  sawn  longitudinally  in  the  top  of  the  staff 

and    an   eye    in    the 


Looped  End  of 
Wire  Brace 
Supported  by  Tack 


Wire  Supporting 
Upper  Edqe  of 
flog  haldw  ','•' 
mSMf. 


METHODS    OF    HOLDING    WARNING 
FLAGS    EXTENDED 


wire  is  held  in  the 
slit  by  means  of  a 
stove  bolt.  The  wire 
is  then  bent  so  that 
it  forms  a  self-sup- 
porting arm  when 
extended  in  one  di- 
rection from  the 
staff  and  lies  longi- 
tudinally along  the 
staff  when  it  is 
thrown  over  in  the 
other  direction. 
With  this  arrangement  a  flag  can  be  made  to  remain 
fully  extended  when  in  use  and  for  transportation  can 
be  packed  into  practically  as  small  space  as  an  ordinary 
flag. 

A  different  method  of  extending  warning  flags,  used 
by  an  Eastern  company,  is  also  illustrated  herewith. 
In  this  case  the  flag  is  tacked  to  the  staff,  but  is  held 
extended  by  a  wire  looped  around  the  staff  near  the 
lower  fixed  corner  of  the  flag  and  projecting  diag- 
onally across  the  flag  to  the  outer  upper  corner  where 
it  fits  into  a  pocket  in  the  flag.  The  lower  end  of  the 
wire  brace  is  prevented  from  sliding  down  the  staff 
by  a  tack.  This  flag  can  also  be  rolled  up  when 
desired  by  folding  the  wire  brace  up  against  the  staff. 


•Safe  carrying  capacity  of  No.   13   iron  wire  is  12. f)  amp. 


HIGH-TENSION  OUTDOOR  METERING 

Method  of  Protecting  Apparatus  Used  for  This  Serv- 
ice from  Weather  and  Temperature  Changes 

BY   ADRIAN    TOBIAS 

Superintendent  Meter  Department,  Mahoning  &  Shenango  Railway 
&  Light  Company,  Youngstown,  Ohio. 

During  the  past  few  years  distribution  of  electrical 
energy  to  large  power  users  at  high  voltages  and  over 
long  distances  has  become  the  rule.  The  greater  por- 
tion of  this  energy  is  measured  on  the  high-tension 
side  of  distributing  transformers  and  on  a  demand 
basis.  Furthermore,  the  drift  of  modern  distribution 
engineering  is  decidedly  toward  completely  operated 
outdoor  substations.  This  arrangement  presumes  the 
location  of  necessary  current  and  potential  transform- 
ers, including  demand  apparatus  and  possibly  a  power- 
factor  meter  in  an  outdoor  location.  But  simply  to  make 
use  of  instrument  transformers  designed  for  outdoor 
use  and  then  house  the  demand  meter  in  an  ordinary 
weatherproof  box  will  not  accomplish  the  results  desired 
under  extreme  weather  conditions.  This  is  particularly 
true  just  now  when  there  are  from  six  to  ten  torsion 
springs,  several  contact  surfaces  and  a  complicated  gear 
mechanism  evident  in  demand  devices  in  use.  All  of 
these  parts  are  susceptible  to  variations  in  temperature, 
which  will  seriouslv  affect  the  indications  of  demand. 
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in  Young  town,  Ohio,  we  ire  attempting,  therefore, 
olve  tlif  proMt'in  di'  protecting  demand  meter  and 
controlling  temperature  variation  by  providing  pecially 
constructed  outdoor  boxes.  The]  are  made  of  i  in 
i  .  m.  i  lumber  in  the  rough,  then  covered  with  heavy 
tarred  fell  paper.  Over  the  paper  li  laid  8-in.  (1 
cm.)  Btraighl  grained,  yellow-pine  flooring.  The  door  is 
made  like  ;i  refrigerator  or  cold  storage  door,  b]  ex 
tending  the  flooring  for  about  I  in.  (2.64  cm.)  over  the 
dimensions  of  the  rough  door.  For  Installations  up  to 
mo  kw.  inside  measurements  should  lie  about  ''>(»  in. 
i..\  .".c  in.  « 7«;.J  cm.  by  91.4  cm.)  with  a  depth  of  io  in. 

Inside  the  DOX  current  transformers  arc  mounted  at 
(lie  top  and   on   each   side  with   the   two   potential  trans 

formers  between  them.     Porcelain  tubes  are  usvd  for 

the  lead-in  wires.  The  demand  meter  is  mounted 
at  the  bottom  of  the  box.  To  provide  ventilation,  two 
holes,  12..")  m.  U>.:>5  cm.)  in  diameter,  are  made  in  both 
-ides  of  the  box  near  the  top;  two  holes  of  the  same 
dimensions  are  also  made  in  the  bottom  of  the  box  on 
either  side  of  the  demand  meter.  These  holes  are  cov- 
ered with  screen  cloth  on  the  outside.  Two-inch  (5.08- 
cm.)  galvanized  sheet-iron  louvers  keep  the  rain  out  of 
the  ventilating  holes  at  the  top. 

In  cold  weather  all  or  part  of  the  openings  are  closed, 
thus  making  use  of  the  heat  given  off  by  the  trans- 
formers in  keeping  up  the  temperature  on  the  inside  of 
the  box.  Heat  given  off  from  transformers  is  not  suffir 
cient  for  this  purpose,  however,  when  the  outside  tem- 
perature falls  much  below  freezing.  For  extreme 
weather  conditions  a  25-watt  frosted  lamp  is  inserted 
on  the  secondary  of  each  potential  transformer.  One 
or  both  of  these  lamps  are  backed  out  of  sockets  as 
weather  moderates.  By  increasing  the  size  of  the  box 
to  30  in.  by  48  in.  by  10  in.  (76.2  cm.  by  121.9  cm.  by 
25.4  cm.)  sufficient  equipment  to  take  care  of  a  2000- 
kw.  load,  including  a  power-factor  meter,  can  be  easily 
provided  for. 


COST  OF  OPERATING 

PRODUCER-GAS  PLANT 

Output  Amounting  to   133,314  Kw.-hr.   Yearly  Pro- 
duced at  Cost  of  4.6  Cents  per  Kw.-hr. 
in  South  Dakota  Plant 

As  an  example  of  the  cost  of  furnishing  electric  serv- 
ice from  a  producer-gas-engine  plant  in  a  town  of  1500 
people,  the  following  data  were  recently  submitted  by 
Earl  D.  Jackson,  consulting  engineer,  St.  Paul,  Minn. 
The  installation,  which  is  at  Elk  Point,  S.  D.,  consists 
of  two  Smith  gas  producers  and  two  50-kw.  Foos  gas 
engines.  For  the  year  1916  the  total  output  of  the  plant 
was  133,314  kw.-hr.  The  station  expenses  were  as  fol- 
lows: 

COST    OF   OPERATION    IN    PRODUCER-GAS    PLANT 


Coal   $1,131.07 

Salaries,    two    operators    and    one-half    superintendent's 

time    2,200.00 

Insurance    73.00 

Lubricating  oil    121.60 

Gasoline    65.10 

Repairs,  tools,  waste,  etc 349.66 

Interest  at  5  per  cent  on  station  investment 1,000.00 

Depreciation   at   6  per  cent 1,200.00 

Total   $6,140.43 

Cost  per  kilowatt  hour  (cents) 4.6 


COST    OK    TREATING    POLES 

i  >. 1 1 . i  on  Butt  Treatment  oi  Wooden  Poles  by  Open- 
TMlk    Proceil  and  Added   Life  Gained  Thereby 

According  to  a  B.  Campbell  <it'  Ames,  Iowa,  open* 
f.-nik  treatmenti  of  wooden  polea  have  been  round  mom 
expen  live  than  i  hi-  brui  h  methods,  but  it  Bhould  be  kept 
in  mind  that  a  deeper  penetration  is  secured  when  poles 

I  \i:i  i     i      COI  i    01     Bl  n    ntEATING    WOODEN    POLKS    WITH 
OPEN-TANK  METHOD 

/ — i Bizi  or  Polk 

Top  I  ni   i  7  7 

Length  '  ii   i      20  30        30 

i  'rice  "i   pole  C.o.b    com 

niun  points  in  i  <  <  \s  a  ;i  ml 

ilii.                   i   freight! 0.90  11.28  12.25  18.90  $5. 35  $5.85     »'j.15 
i  •■  t    of    put i Ing    in    i  in- 
Including  shaving,   but 
exclusive    of    painting 
and    stepping   0.72      L.54      1.54      2.17     2  17     3.3H       3.38 

Total    COSl    in    line  ..  .$1.62   $2.82   $3.79   $6.07   $7.52   $9.23   S12.6B 

Using     I',     s.     average 
twelve      years'       life, 
Per    annum    cost    of 

pole   In   line    0.186  0.286  0.815   0.505  0.626  "709       1.04 

of  iniii  treatment 
according  to  specifica- 
tion   A    0.45      0.55      0.90      L.10      1.2.".      1.35        1.50 

Cosi  of  but!  treatment 
according  to  specifica- 
tion   AA    0.35      0.40      0.70      0.85      1.00      1.05        1.20 

Cost  of  I'. in  treatment 
according  to  specifica- 
tion    B     1.30      1.85      1.95      2.05        2.35 

Number  of  years  added   life   necessary   to 
pay  entire  cost  of  treatment 

Specification    A    3.30      2.34      2.85      2.17      2.00      1.75        1.44 

Specification    AA    2.59     1.70     2.27     1.68     1.60     1.36        1.15 

Specification  B 4.12     3.70     3.12     2.66       2.26 

receive  these  treatments.  One  operating  company  re- 
ports the  cost  of  treating  by  the  open-tank  process  with 
semi-portable  equipment  at  75  cents  per  pole.  In  this 
case  the  butts  are  submerged  in  hot  carbolineum  twenty 
to  thirty  minutes  and  then  dipped  in  cold  carbolineum 
for  two  minutes.  The  tank  in  which  the  hot  treatment 
is  given  is  5  ft.  (1.5  m.)  in  diameter  and  9  ft.  (2.7  m.) 
high.  Ten  poles  are  treated  at  one  time.  The  cold 
treatment  is  given  in  a  tank  3  ft  (0.9  m.)  in  diameter 
and  9  ft.  (2.7  m.)  high.  Each  pole  is  given  the  cold 
treatment  separately.  The  poles  are  distributed  by  the 
use  of  auto  trucks. 

Table  I,  issued  by  the  Page  &  Hill  Company  of  Minne- 
apolis, shows  the  cost  of  Northern  white  cedar  poles,  cost 
of  butt  treatment  by  open-tank  process,  annual  main- 
tenance expense  of  poles  in  line,  and  number  of  years 

TABLE  II — EFFECT  OF  BUTT  TREATMENT  ON  LIFE  OF  POLES* 

Reduction  in  Circum-  Average  Percentage  of 

ference  at  Ground  Line  Poles  Showing  Decay 

Method  of  After  Five  Years  of  After  Eight  Years  of 

Treatment  Service  Service 
Tank    treated    with 

creosote Not  noticeable  1.5 

Tank    treated     with 

zinc  chloride    ....  59 

Brush    treated    with 

creosote    0.06  inch  45 

Brush    treated    with 

carbolineum   0.09  inch  47 

Untreated     1.03  inch  100 

♦Information  obtained  from  the  Page  &  Hill  Company,  Minne- 
apolis. 

added  life  necessary  to  pay  entire  cost  of  treatment.  The 
prices  given  are  f.o.b.  Iowa  and  Illinois  common  points. 
No  specific  data  are  available  as  to  the  number  of  years 
which  may  be  added  to  the  life  of  poles  through  treat- 
ing, but  reports  on  inspections  made  on  the  Warren- 
Buffalo  and  Newton-Poughkeepsie  lines  of  the  American 
Telephone  &  Telegraph  Company  are  summarized  in 
Table  II. 
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CENTRAL  STATION  SERVICE 

I    Depart  mint  Devoted  to  Commercial  Policy  and  Management    Topics, 

Including   Applications   of  Electric    Light,    Power   and    Heat 


JUSTIFICATION  FOR  THE 

ELECTRIC  COOKING  RATE 

Why  Electric  Range  Customers  Can  Obtain  Energy 

at  a  Lower  Unit  Price  Than  Small 

Power  Users 

The  question  "How  shall  we  justify  an  electric  range 
rate  that  gives  residence  customers  energy  at  a  lower 
unit  price  than  small  power  users?"  was  asked  at  the 
recent  Minnesota  Electrical  Association's  convention. 
The  manager  who  asked  the  question  stated  that  he  had 
plenty  of  plant  capacity  available  and  that  he  was  able 
to  produce  energy  at  a  cost  which  would  justify  a  3-cent 
cooking  rate,  but  that  he  hesitated  to  inaugurate  such  a 
rate  for  fear  of  its  effect  on  the  small  power  customers 
in  view  of  his  own  inability  to  explain  the  justice  of  it. 

The  reply  to  the  query  was  made  by  H.  E.  Young, 
sales  manager  of  the  Minneapolis  General  Electric  Com- 
pany, who  said:  "The  reason  the  electric  range  load  can 
be  served  at  a  lower  unit  cost  than  the  small  power  load 
is  that  it  costs  the  producer  less  for  the  former  service. 
Under  the  conditions  specified  the  generating  capacity, 
a  large  part  of  the  distribution  system  and  perhaps  even 
the  meter  necessary  for  serving  the  range  installation 
are  already  a  part  of  the  existing  permanent  investment. 
The  chances  are  also  that  the  prospective  range  cus- 
tomer is  now  a  lighting  customer,  and  the  addition  of 
the  range  in  the  home  will  not  increase  the  existing 
consumer  costs.  This  is  not  true  of  the  small  power 
customer  as  a  rule.  Moreover,  the  load  produced  by 
the  small  power  customer  is  probably  an  on-peak  load, 
whereas  it  has  been  demonstrated  that  the  electric  range 
load  is  coincident  with  the  system  peak  only  10  per  cent 
of  the  time." 


THE  COMMONWEALTH  EDISON 

CONTEMPLATES  SALES  SCHOOL 

To    Instruct    Salespeople    in    Manufacture    and    Op- 
eration of  Appliances,  in  Sales  Methods, 
and  General  Company  Policies 

In-  a  discussion  presented  by  Ernest  A.  Edkins,  gen- 
eral manager  of  the  Electric  Shops,  before  the  new-busi- 
ness co-operation  committee  of  the  Illinois  State  Electric 
Association  at  Peoria,  111.,  April  27,  it  was  pointed  out 
that,  contingent  upon  the  authorization  of  the  plan  by 
the  company's  executives,  the  Commonwealth  Edison 
Company  would  inaugurate  a  school  for  its  sales  staff. 
This  course  of  study  will  include  lessons  in  construction 
and  operation  of  appliances,  in  sales  methods,  in  deco- 
rative periods  and  styles  as  applied  to  portable  lamps, 
shades,  etc.,  in  interdepartmental  relations  and  in  gen- 
eral company  policies. 

The  course  will  probably  be  carried  on  with  daily 
classes,  and  every  one  in  the  sales  department  will  be 
obliged  to  spend  approximately  one  hour  each  day  in 
these  classes,  which  will  be  conducted  along  the  same 


general  lines  as  a  regular  school,  with  prescribed  les- 
sons and  periodic  examinations  to  determine  the  prog- 
ress of  the  students.  A  similar  plan  is  now  about  to 
be  put  into  effect  in  the  Baltimore  I  Md.)  company,  and 
both  of  these  plans  are  directly  in  line  with  the  other 
developments  in  commercial  engineering  and  salesman- 
ship courses  now  being  carried  on  in  the  National  Elec- 
tric Light  Association  under  the  supervision  of  the  Com- 
mercial Section. 

"I  firmly  believe,"  said  Mr.  Edkins,  "that  such  courses 
of  study  intelligently  directed  will  very  soon  result  in 
doubling  the  efficiency  of  the  sales  force  and  will  pay 
big  dividends  on  the  modest  investment  required  to 
carrv  on  the  course." 


POOR  UPKEEP  THE  PRACTICE 

AS  REGARDS  ELECTRIC  SIGNS 

Investigation  Shows  That  Only  io  Per  Cent  of  Signs 

Operated  in  One  of  the  Larger  Cities  Had  Every 

Socket  Equipped  with  a  Good  Lamp 

Electric  signs  all  alight  and  with  every  lamp  burning 
look  well  and  speak  for  progress ;  but  when  a  sign  every 
here  and  there  shows  a  few  lamps  not  burning,  then  the 
effect  is  one  of  shabbiness  and  backwardness.  Signs 
that  by  night  look  as  though  the  mice  had  got  into  them 
and  chewed  out  a  part  of  a  letter  here  and  a  chunk 
somewhere  else  are  not  assets  to  the  owner  and  certainly 
do  not  help  the  central  station  in  increasing  its  sign 
load. 

An  investigation  recently  conducted  showed  that  of 
200-odd  electric  signs  which  were  investigated  one-third 
were  not  being  burned  at  all,  and  only  about  10  per  cent 
of  those  which  were  in  operation  had  every  socket 
equipped  with  a  good  lamp.  A  surprisingly  large  per- 
centage of  the  owners  apparently  knew  nothing  about 
the  poor  condition  of  their  signs. 

The  investigation  covered  a  survey  of  practically  all 
of  the  electric  signs  in  one  of  the  larger  cities  of  the 
country,  except  those  signs  of  large  hotels,  department 
stores,  etc.,  whose  lamp  requirements  were  known  to  be 
covered  by  a  lamp  contract.  In  a  total  of  229  signs,  over 
30  per  cent  were  entirely  unlighted  at  night  and  about 
47  per  cent  had  six  or  more  burned-out  lamps.  The 
owners  in  this  last-named  class  were  interviewed  in 
an  effort  to  have  the  necessary  lamp  renewals  made, 
with  the  result  that  practically  all  decided  to  put  in  new 
lamps  and  many  decided  to  repaint  their  signs  at  the 
same  time.  The  renewals  averaged  sixteen  lamps  per 
.sign.  The  results  of  this  investigation  may  be  taken 
generally  as  representative  of  conditions  obtaining  in 
the  large  cities;  in  smaller  cities  and  towns  it  is  doubt- 
ful if  conditions  are  much  better. 

On  one  of  the  largest  department  stores  in  the  East 
a  few  nights  ago  every  sign — and  this  store  has  about 
ten  electric  signs — had  one  or  more  lamps  out,  and  the 
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!•■">••  "i  .ill  had  nn, ta  Ave  letteri  entirely 

"ut.  The  largest  sign  in  one  of  the  oldest  suburban 
cities  outside  of  .\.u  York  City,  a  sign  that  meets  the 
eye  of  every  person  entering  that  town,  never  has  ail 
of  its  lamps  burning.  The  effect  of  that  sign  on  a 
prospective  sign  purchaser  is  certainly  not  encouraging 
There  is  an  opportunity  for  much  co-operation  be- 
tween centra]  stations  and  sign  owners.  Electric  i 
are  advertisements     if  the]  are  nut  good  advertisements 

their  use  cannot  he  justified  and  their  value  to  their 
owner-    is   dependent    upon   the   impression  they  give  to 

the  passerby.  The  average  store  manager  la  very  will- 
ing to  take  steps  to  renew  lamps  and  have  his  sign  put 
m  older  it'  his  attention  is  called  to  the  advantages  and 
necessity  lor  so  doing — the  investigation  strongly  con- 
firms this  statement.  The  trouble  most  often  lies  in  the 
fact  that  few  owners  or  managers  view  their  signs  at 
night.  The  revenue  of  the  central  station  would  be 
increased  on  a  very  desirable  class  of  long-hour  business 
were  an  effort  made  to  have  every  socket  in  every  sign 
equipped  with  a  good  lamp  and  the  sign  used  con- 
sistent ly. 

Besides,  there  is  another  point  of  view  that  the  cen- 
tral station  should  not  lose  sight  of.  Operating  ex- 
penses have  reached  such  a  point  that  it  is  absolutely 
necessary  to  increase  output.  The  sign  load  is  by  no 
means  insignificant,  and  as  a  matter  of  good  economy 
it  would  seem  advisable  to  get  the  maximum  output  from 
this  load.  The  loss  in  revenue  from  signs  that  are  not 
burning,  or  burning  in  part  only,  amounts  to  a  consider- 
able sum  in  the  course  of  a  year.  As  a  means  there- 
fore of  increasing  revenue  without  increasing  gener- 
ating capacity  it  would  be  to  the  best  interests  of  cen- 
tral stations  to  see  that  all  signs  burn  every  night  and 
that  every  socket  is  in  nightly  operation. 


THE  PUBLIC  SERVICE 

MAN  IN  CIVIC  LIFE 

What  One  Ohio  Sales  Manager  Thinks  About  the 

Advantages   That   Accrue   to   the    Utility   Which 

Has  Its  Executives  in  Prominent  Local  Circles 

At  one  of  the  meetings  of  the  new-business  men  of 
the  Ohio  Electric  Light  Association  0.  A.  Acuff,  sales 
manager  of  the  Massillon  (Ohio)  Electric  &  Gas  Com- 
pany, presented  a  brief  discussion  expressing  his  belief 
that  every  salesman  should  interest  himself  in  the  civic 
life  of  his  city.  At  the  request  of  a  representative  of 
the  Electrical  World,  Mr.  Acuff  elaborated  on  that 
idea  more  fully  in  a  letter  setting  forth  what  has  been 
accomplished  along  this  line  at  Massillon.  This  letter 
contains  so  much  food  for  thought  on  the  part  of  the 
utility  manager  who  is  inactive  locally  that  it  is  pub- 
lished practically  in  full  herewith. 

"Without  wishing  to  appear  egotistical,"  writes  Mr. 
Acuff,  "I  may  point  out  that  the  writer  is  president  of 
the  Massillon  Advertising  Club,  vice-president  of  the 
Rotary  Club  of  Massillon,  chairman  of  the  advertising 
committee  of  the  Chamber  of  Commerce,  and  a  member 
of  the  executive  committee  of  Massillon's  annual  indus- 
trial show.  T.  O.  Kennedy,  general  manager  of  the 
Massillon  Electric  &  Gas  Company,  is  a  director  of  the 
Chamber  of  Commerce,  a  member  of  the  industrial 
show's  executive  committee,  secretary  of  the  Massillon 
Club  and  chairman  of  the  new  industries  committee  of 


the  Chambei  ol  Commerce.    This    howa  to  what  extent 
we  believe  it  [snecesaarj  to  be  leaden  in  an  active  com- 
munity. 
"The  Has  lllon  Advert!  Ing  l  lub  li  composed  mostly 

Of   retail   merchants.      The   president    of  this  club   neces- 

Ij   represent     i  retail  e  tabli  hment.     The  average 

central   station   organization   Is  considered  a   soul 

bod)   Of  men  Whose  lOle  Objecl   Is  to  extract   dollars  from 

a  community.  The  general  public  does  not  recognize  it 
as  a  retailer,  or  a  business  inst  itul  Ion  doing  a  Legit  [mate 

retail  business,  unless  it  is  proved  to  them  that  it  is 
such.  The  general  public  is  'from  Missouri.'  We  have 
succeeded  here  in  proving  to  the  majority  of  Massillon 
citizens  that  the  Massillon  Electric  &  Gas  Company  is- 
an  Ohio  corporation,  a  Massillon  taxpayer,  a  necessity 
to  the  community,  and  a  retail  establishment  to  which 
are  due  the  respect  and  confidence  of  the  people.  We 
have  made  our  public  feel  that  our  employees  are  folks- 
with  souls  and  folks  who  are  Massillon  boosters. 

"The  Massillon  Rotary  Club  is  a  representative  body 
of  live  business  men  who  are  doing  things.  It  is,  I  be- 
lieve, quite  an  honor  to  be  an  executive  in  this  club. 
The  Massillon  Club  is  the  manufacturers'  club.  This- 
also  is  a  select  club  and  is  too  expensive  for  other  than- 
manufacturers  who  are  at  the  top. 

Business  and  Civic  Connections  Compel  Recognition 

"The  business  and  civic  connections  of  our  executives,, 
therefore,  compel  recognition  in  the  event  that  we  who- 
are  active  in  this  work  conduct  ourselves  properly.  The 
positions  in  these  clubs  or  organizations  have  come 
unsolicited.  The  individuals  with  this  company  have 
been  elected  by  the  members  of  these  different  organi- 
zations as  their  representatives.  It  has  been  said  here 
that  a  man  from  the  electric  light  company  on  the  board 
of  control  of  these  clubs  is  a  necessity,  as  it  affords  the 
club  corporation  ideas  or  viewpoints.  The  business- 
men feel  that  the  corporation  view  is  the  broader  view. 

"As  the  result  of  the  efforts  of  the  company's  execu- 
tives in  these  civic  organizations,  a  condition  has  been, 
created  wherein  a  new  industry  locating  in  Massillon 
cannot  do  otherwise  than  buy  power  from  the  company. 
The  industries  here  have  had  it  drilled  into  them, 
through  contact  that  they  cannot  afford  to  operate  a 
power  plant. 

Public  Activity  Valuable  in  Securing  Lighting 
Contract 

"Our  merchants  have  placed  great  confidence  in  us. 
They  depend  on  us  for  support,  and  when  we  asked  the 
city  for  a  new  ten-year  street-lighting  contract  not  a. 
word  was  said  against  its  being  granted.  In  fact,  our 
friends  in  the  business  section  of  the  city  petitioned  the 
Council  to  grant  us  the  contract  without  the  considera- 
tion of  other  bids  than  our  own. 

"The  citizens  in  general  have  come  to  know  from 
acquaintance  with  us  that  we  are  human.  They  have 
learned  to  recognize  that  we  have  souls  and  have  brains 
which  produce  constructive  ideas.  I  believe  our  associa- 
tion with  the  civic  and  commercial  bodies  of  Massilloa 
should  be  credited  with  the  company's  wonderful  in- 
crease in  revenue  last  year,  which  amounted  to  50  per 
cent. 

"In  addition  to  this  it  is  certainly  a  pleasure  to  be 
able  to  walk  the  streets  of  this  city  as  a  representative 
of  a   two-million-dollar   corporation    and   be   called   by 
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rour  first  name  and  to  receive  a  friendly  slap  on  the 
>ack  from  the  best  people  in  the  city — those  who  are 
■eally  doing  things." 


FOUR  AND  A  HALF  YEARS 

OF  BATTERY  EXCHANGE 

Detailed    Figures    Showing    Monthly    Operation    of 

System  at   Hartford  Since  It  Was 

First   Started 

Detailed  figures  showing  the  monthly  operation  since 
ts  beginning  of  the  battery  exchange  system  of  the 
Sartford  Electric  Light  Company  are  shown  in  the  ac- 
companying table.  Further  information  concerning  this 
System  will  be  found  in  the  April  28  issue  of  the  Elec- 
trical World,  where  it  is  fully  described.  The  battery 
pcchange  system  in  Hartford  began,  it  will  be  noted  in 
;he  table,  with  eighteen  cars  in  June,  1912,  and  in  Jan- 
lary,  1917,  the  latest  month  for  which  operating  fig- 
ires  are  obtainable,  there  were  eighty-six  cars  using  the 


exchange  service.  Since  that  time  other  cars  have  been 
added. 

A  careful  study  of  the  table  will  reveal  that  on  the 
average  1.4  batteries  are  needed  per  car.  It  will  also  be 
noticed  that  the  average  of  car  miles  per  month  was  in 
the  neighborhood  of  6700.  The  lighter  cars,  however, 
had  a  better  mileage  record  than  the  heavier  cars.  On 
the  total  mileage  of  the  system,  the  highest  month  wa.« 
October  of  last  year,  when  56,402  miles  were  run  off. 
The  energy  consumption,  however,  v/as  highest  in  De- 
cember last,  when  this  figure  reached  the  total  of  83.258 
kw.-hr. 

The  energy  consumption  per  car  mile  was  between 
1  kw.-hr.  and  2  kw.-hr.,  while  the  energy  consumption 
per  rated  ton-mile  was  on  an  average  1.3  kw.-hr.  Early 
figures  for  energy  consumption  appear  to  present  a  dis- 
crepancy, but  the  reason  for  this  was  that  some  of  the 
cars  were  formerly  on  a  different  system  and  it  took 
some  time  to  change  over  all  the  cars  to  the  battery  ex- 
change system.  For  this  time  the  records  are  not  suffi- 
ciently clear. 


Monthly  Operating  Details  of  Hartford  Battery  Exchange  System 
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236 
462 
615 
751 
695 

758 
725 
743 
713 
628 

615 
589 
476 
646 
711 


2- 

Ton 


780 

705 
799 

747 
715 
519 
555 
403 

462 
610 
715 
697 
726 


735 
649 
592 

500 


690        007 

723        733 


3H- 
Ton 


Total 
Miles 


571 
500 

569 
298 
313 
529 
523 

213 
435 
544 
661 
598 

456 
597 
599 
675 
493 


674 
532 
673 
672 


684 
711 
715 

735 
057 
531 
496 
346 

471 

501 
527 
541 
594 

627 
721 
669 
405 
459 
460 


316 
581 

403 
401 


Kw.- 

Kw.- 

hr. 

hr. 

per 

per 

Mini  th 

Car 

Mile 

11,757 
10,530 
12,381 
12,224 
14,839 

14,778 
15,207 
19,237 
15,559 
21,322 

22,310 
25,441 
24,873 
28,024 
32,074 

33,620 
35,137 
31,839 
33,819 
32,751 

14,179 
27.736 
34,687 
37,229 
38,614 

40,907 
42,359 
43,618 
44,541 
38,969 

40,785 
40,039 
32,160 
44,111 
45,161 

45,355 
47,615 
47,356 
48,462 
51,477 

50,965 

1N,2S2 
34,515 
39,820 
28,055 

37,475 
45,523 
51,854 

52.155 
52,705 

56,052 

51,255 
56,402 
52.108 
48,044 
48,135 


668    0  058 

818    0.078 

1,630!  0.132 

2,610]  0.213 

4,084    0.275 

5,652'  0.383 
8,022  0.528 
11,574;  0.602 
11,2741  0.726 
13,552    0.637 


22,654 
21,662 
23,020 
26,040 
44,328 

31,178 
32,874 
32,346 
34,700 
39,370 

21,602 
38,802 
35,162 
41,538 
43,978 


1.015 
0.853 
0.925 
0.930 
1.380 

0.928 
0.938 
1.015 
1.025 
1.220 

1 .524 
1  420 
1.014 
1.116 
1.137 


39,808  0.974 

40,780  0.965 

40,450  0.929 

44,616  1.002 

41,488  1.066 


57,856 
56,810 
49,942 
52,360 
49,806 

48,774 
50.414 
50,312 
50,180 
56,446 

56,592 
55,464 

50,308 
52,448 
54,708 

65,220 
59,238 
02,852 
62,684 
49,510 

55, 836 1 
55,526: 
63,294 
68,752 

83, 258 i 
74,490! 


I  419 
1  420 
1.554 
1.187 
1.103 

1.077 
1.059 
1.063 
1.036 
1.096 

1.100 
1.150 
1.540 
1  317 
1.953 

1.740 

1  302 
1  211 
1.200 
0.940 

0.996 
1.025 
1.123 

1  310 
1  735 

1    510 


Kw.- 
hr. 
per 
Rated 
Tod 
Mile 


0.098 
0.134 
0.216 
0.349 
0.445 

0.619 
0.880 
1.000 
1.182 
1.039 

1.659 
1.390 
1.448 
1.413 
2.023 

1.350 
1.335 
1.439 
1.451 
1  703 

2.154 
1.980 
1.434 
1.642 
1.539 

1.321 
1 .328 
1.280 
1.373 
1.435 

1.910 
1.913 
2.080 
1.580 
1.469 

1.417 
1.381 
1.385 
1.350 
1.430 

1.444 
1  446 

1.425 
1.660 
2.350 

2.034 
1.487 
1.394 
1.380 
1.077 

1.125 
1.154 
1.107 
1.261 
1.678 
1  490 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  </  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


IMPEDANCE  OF  STEEL  RAILS 

A  Summary  of  Recent  Research  Work  in  Electrical 

Engineering  at  the  Massachusetts  Institute 

of  Technology 

IN  THE  design  and  operation  of  alternating-current 
traction  Systems  ill  which  rails  are  used  as  electrical 

conductors,  accurate  knowledge  of  rail  impedance  is 
of  no  little  importance.  In  order  to  add  to  this  knowl- 
edge, the  research  division  of  the  electrical  engineer- 
ing department  of  the  Massachusetts  Institute  of  Tech- 
nology has  conducted  a  research  to  determine,  by  direct 
measurement,  the  impedance  offered  to  alternating  cur- 
rents by  standard  steel  rails  of  various  shapes  and  sizes, 
and  also  to  ascertain  how  this  impedance  varies  with  fre- 
quency and  with  current  strength.  Furthermore,  it  was 
desired  to  find,  if  possible,  a  simple  theory  by  means  of 
which  the  .rail  impedance  can  be  calculated  from  physi- 
cal data  concerning  the  steel  used  in  the  rails  and  from 
the  dimensions  of  the  rails. 

The  rails  employed  in  the  tests  were  furnished  through 
the  courtesy  of  two  steel  rail  manufacturing  companies. 
The  samples  tested  were  of  standard  length,  33  ft.  (10.07 
m.),  and  ranged  in  weight  from  60  lb.  to  100  lb.  per  yd. 
(,30  kg.  to  50  kg.  per  m.).  Of  the  thirteen  rails  tested, 
eleven  were  track  rails,  while  two  were  contact  rails. 
Frequencies  of  25  and  60  cycles  per  second  were  used  in 
testing  each  rail  sample.  A  few  tests  were  also  made 
at  45  cycles  per  second.  The  rail  current  strengths  em- 
ployed varied  from  10  amp.  to  800  amp.  r.m.s. 

In  order  to  obtain  the  results  desired,  it  was  neces- 
sary to  measure,  in  addition  to  the  direct-current  re- 
sistance, the  alternating-current  voltage  drop  and  cur- 
rent in  the  rail  and  the  phase  angle  between  them.  Four 
test  methods  were  tried:  (1)  by  astatic  electro-dyna- 
mometer, (2)  by  oscillograph,  (3)  by  alternating-cur- 
rent potentiometer,  and  (4)  by  a  special  form  of  lami- 
nated iron-core  electro-dynamometer.  Method  (4)  was 
found  most  satisfactory  for  these  particular  tests,  meth- 
od (3)  also  being  employed  in  a  few  tests  to  check  the 
results  obtained  by  method  (4).  The  direct-current  re- 
sistance of  the  rails  was  measured,  in  the  usual  way, 
by  direct-current  potentiometer.  During  the  tests  spe- 
cial efforts  were  made  (1)  to  duplicate  practical  railway 
conditions  as  nearly  as  possible  in  regard  to  positions  of 
rail  and  return  conductor,  (2)  to  have  an  approximately 
sinusoidal  current  in  the  rail,  (3)  to  eliminate  errors 
of  measurement  arising  from  the  change  of  rail  tem- 
perature with  change  of  current,  and  (4)  to  correct  for 
the  voltage  induced  in  the  potential  leads  by  reason  of 
the  mutual  inductance  between  potential  circuit  and  rail 
circuit. 

Some  of  the  results  obtained  and  conclusions  reached 
are  as  follows: 

■  The  ratio  of  alternating-current  resistance  to  direct- 
current  resistance,  called  "resistance  ratio,"  was  found 
In  practically  all  cases  tested  to  reach  a  maximum  value 
within  the  limits  of  rail  current  from  10  amp.  to  800 


amp.  r.m.s.     This  maximum  value  of  resistance  ratio,  at 

26  cycles  per  second,  was  observed  to  vary  lift  wren  5.8 

and  ID. 1  for  ten  hack  rails  and  between  10.!)  and  lMj 
for  tWO  contact  rails.  For  most  rails  the  lowest  ob-j 
served  value  of  resistance  ratio  of  a  sample  v.  n 

40  to  60  per  cent  lower  than  the  maximum  value  lor  that 
sample  at  constanl  frequency,  the  reason  for  this  larg« 


FIG.     1- 


-EQUIVALENT    SKIN    DEPTH    OF    ALTERNATING-CURRENT 
PENETRATION    OF    STEEL    RAIL 


range  of  resistance  ratio  being  the  variation  in  the  per- 
meability of  the  steel  at  the  various  flux  densities  corre- 
sponding to  different  strengths  of  rail  current. 

The  equivalent  skin  depth  of  alternating-current  pene-i 
tration — defined  as  the  thickness  of  uniform  rail  skin 
which  would  offer  the  same  resistance  to  a  direct  cur- 
rent as  the  entire  section  offers  to  an  alternating  cur- 
rent— was  found,  by  calculation  from  the  experimental 
results,  to  be  1.5  mm.  (1.16  in.)  for  a  typical  rail,  at  25.5 
cycles  per  second  and  at  maximum  permeability.  (See 
Fig.  1.) 

The  maximum  observed  skin-effect  resistance  ratio- 
was  found  to  vary  substantially  as  the  square  root  of 
the  impressed  frequency  between  the  limits  of  25  and 
60  cycles  per  second. 

The  self-inductance  of  the  rails  was  also  found  to  in- 1 
crease,  with   increasing  current,  to   reach  and  pass  a 
maximum  value,  for  current  strengths  up  to  800  amp., 
the  total  change  of  inductance  varying,  for  the  different 
rail  samples,  from  15  to  30  per  cent,  approximately. 

The  rail  inductance  is  greater  at  25  cycles  per  second 
than  at  60  cycles  per  second,  but  the  rail  reactance  at  60 
cycles  per  second  is  greater  than  that  at  25  cycles  per 
second. 

From  the  experiments  conducted,  it  would  seem  that 
the  skin-effect  resistance  ratio  of  a  rail  to  a  given  alter- 
nating-current frequency  and  current  strength  can  be 
approximately  calculated  by  a  simple  formula  involving 
measured  values  of  direct-current  conductivity  and  per- 
meability of  the  steel,  the  area  of  cross-section  of  the 
rail,  the  rail  perimeter,  and  an  experimentally  deter- 


MAY  5,  1917 


ELECTRICAL     WORLD 


853 


mined  factor  to  cover  certain  discrepancies.  This  fac- 
tor appeared  to  be  not  more  than  1.3  at  the  maximum 
skin-effect  ratio. 

The  complete  report  on  the  investigation,  entitled 
"Experimental  Researches  on  the  Skin  Effect  in  Steel 
Rails,"  by  A.  E.  Kennelly,  F.  H.  Achard  and  A.  S.  Dana, 
is  available  as  Research  Bulletin  No.  12  of  the  Elec- 
;rical  Engineering  Department,  Research  Division  of  the 
Massachusetts  Institute  of  Technology. 


Generators,  Motors  and  Transformers 

Pressure  Harmonics  in  Polyphase  Systems  and  Wind- 
ings.— B.  Hague. — The  continuation  of  this  highly 
mathematical  article.  In  the  present  installment  the 
luthor  discusses  interlinking  polyphase  systems,  deal- 
ng  both  with  star-connected  and  mesh-connected  sys- 
;ems.  He  then  discusses  the  harmonics  in  symmetrical 
jolyphase  systems  and  the  effect  of  interlinking  on  the 
liarmonics. — London  Electrician,  March  23,  1917. 

Efficiency  of  Electric  Generators. — W.  Kummer. — In 
jiving  guarantees  of  electric  generators  the  Swiss  man- 
lfacturers  generally  adopt  the  method  laid  down  by 
rhe  Association  of  German  Engineers  for  the  determina- 
tion of  the  "conventional  efficiency"  from  a  no-load  test, 
irhis  method  has  the  defect  of  failing  in  the  two  im- 
Iwrtant  cases:  (1)  when  the  generators  are  to  act  as 
oading  machines  for  the  determination  of  the  efficiency 
>f  prime  movers,  and  (2)  when  the  manufacturer  of 
>rime  movers  is  in  the  position  of  having  to  guarantee 
'he  consumption  of  a  prime  mover  per  kilowatt-hour  of 
Mectrical  energy  generated.  The  "conventional  effi- 
ciency" may  differ  from  the  actual  efficiency  by  as  much 
is  8  per  cent  through  changes  of  the  losses  in  the  ma- 
rine with  variation  of  load.  These  changes  are  par- 
icularly  to  be  found  in  the  iron  losses.  The  article  de- 
'cribes  how  these  losses  may  be  determined  for  three- 
ihase  alternators.  If  the  resistance  drop  per  phase  is 
,'7r  =  lr  and  the  reactive  drop  per  phase  is  Eg  =  lx,  it 


EXCITATION   CURRENT 


VG.  2 — CURVES  SHOWING  NO-LOAD  AND  LOAD  TEST  AT  NORMAL 
CURRENT 

necessary  to  note  that  r  and  x  are  not  really  con- 
tents, but  vary  with  the  load.  If  a  no-load,  short-cir- 
[  lit  test  at  normal  current  and  a  load  test  at  normal 
iirrent  and  cos  <t>  =  0  are  taken,  the  curves  in  Fig.  2 
.ay  be  drawn.  The  no-load  curve  E0  may  be  obtained 
V  driving  the  machine  as  a  generator  or  by  running 

as  a  synchronous  motor  at  various  voltages  and  exci- 
l*tion  for  minimum  armature  current.  The  short-cir- 
:«iit  test  gives  the  point  Ak,  and  the  point  Bk  may,  in  the 


case  of  Y-connected  machines,  be  measured  between  the 
neutral  point  and  one  phase.  The  load  curve  Et  is  ob- 
tainable by  driving  the  machine  at  cos  <i>  =  0  as  an  over- 
excited synchronous  motor.  EHk  =  BkCk  is  the  value  of 
Es  at  short-circuit,  and  AkCk  represents  the  armature 
back-ampere-turns  at  normal  current.  At  normal  vol- 
tage Er  we  have  AC  =  AkCk  and  BC  =  EH,  which  dif- 
fers for  each  voltage.  To  determine  Er  and  r  the  ma- 
chine must  be  driven  at  short-circuit  by  a  calibrated  mo- 
tor to  determine  the  mechanical  output;  this  is  equal  to 
ErI  per  phase.  For  the  load  points  the  machine  is  run 
as  a  synchronous  motor  at  cost  0  =  0,  the  input  being 
measured  by  wattmeter  and  being  taken  as  equal  to  Er] 
per  phase.  The  values  obtained  for  under-excitation 
and  over-excitation  will  not  agree  exactly  with  each 
other  or  with  the  short-circuit  value,  but  the  differences 
will  not  be  great,  and  variations  will  also  be  found  at 
different  currents  owing  to  the  skin  effect.  It  will  gen- 
erally suffice  to  take  r  as  a  constant  as  determined  from 
the  short-circuit  test  at  normal  current.  Having  deter- 
mined Es  and  Er  for  different  voltages,  the  correspond- 
ing internal  voltage  Ea  may  be  deduced.  For  each  value 
of  Ea  the  iron  losses  may  be  determined  by  driving  the 
unloaded  machine  by  a  calibrated  motor  and  taking  E0 
=  open-circuit  voltage.  In  this  manner  a  series  of 
curves  is  obtained  for  the  iron  losses  at  various  voltages 
and  various  currents.  In  some  cases  BkCk  is  not  able  to 
be  directly  determined,  and  then  it  is  necessary  to  cal- 
culate AkCk  as  the  armature  back-ampere-turns.  If  the 
necessary  data  for  this  calculation  are  not  available,  but 
if  the  point  A  is  known,  AC  may  be  obtained  by  the 
method  given  by  Fischer-Hinnen. — From  Schweiz.  Elek- 
trot.  Verein  Bulletin,  Vol.  VII,  p.  273,  October,  1916; 
abstracted  in  Science  Abstracts,  Section  B,  Feb.  26,  1917. 

Traction 

Booster  Transformers  in  Single-Phase  Lines. — Ch. 
Dachary. — The  French  railway  company  "du  Midi" 
has  carried  out  for  several  years  an  investigation  of  the 
influence  of  single-phase  traction  current  on  telegraph 
and  telephone  lines  in  the  neighborhood.  The  author, 
who  has  been  specially  connected  with  this  investigation, 
describes  the  use  of  booster  transformers  or  sucking 
transformers  ("transformateurs  suceurs")  on  the  line 
from  Perpignan  to  Villefranche.  The  principle  of  the 
action  of  these  booster  transformers  in  forcing  the  re- 
turn current  into  the  rail  or  into  the  special  return  con- 
ductor is  discussed  with  the  aid  of  diagrams. — Rev.  Gen. 
d'Elec,  March  3,  1917. 

Electric  Automobiles. — An  account  of  part  of  the 
discussion  which  followed  L.  Broekman's  recent  paper 
on  self-propelled  electric  vehicles  and  their  applications 
in  Great  Britain,  which  was  abstracted  at  some  length 
recently  in  the  Digest.  T.  B.  Murray  referred  to  ex- 
periments made  twenty  years  ago  in  which  the  useful 
life  of  the  batteries  then  available  was  less  than  three 
months,  so  that  the  electric  automobile  then  proved  a 
failure.  The  speaker  said  that  "while  the  electrical 
vehicle  would  no  doubt  have  a  certain  amount  of  scope 
in  fairly  level  cities  with  decently  paved  streets,  and 
for  some  purposes  had  undoubtedly  outstanding  merits, 
he  was  afraid  that  its  sphere  of  action,  in  the  meantime 
at  least,  was  necessarily  limited,  even  if  one  recognized 
the  fact  that  it  was  bound  to  have  influential  sponsors 
and  backers  in  the  various  electric  light  and  power  com- 
panies which  had  energy  to  sell."  He  claimed  that 
electric  automobiles  have  difficulty  in  climbing  hills,  and 
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in-  thought  that  until  there  u.i  a  prodigious  improve 
incut  m  the  energy  weight  equivalent  of  storage  bat 
teriee  the  scope  of  the  electrically  driven  motor  car  -■ 

bound   to   In*  limited.      'I'nmsact  i<>nx.   Institute  of    ESngl 

oeera  and  Shipbuilders  in  Scotland.  Vol.  IX.  Part  i, 
February,  1917 

Wires,   Wiring   and   Conduits 

Bffecl  •  </  ihut  <>>/  Cotton  and  Paper.     L.  Schuslbl 
a  report  <>t'  the  "Testing  Bureau  of  the  German  Gov 

eminent"  OH  a  new  series  of  tests  on  the  elTect  of  tem- 
perature upon   the  mechanical  strength  of  paper  and 

yarn.  It'  yarn  is  heated  in  oil  to  which  air  has  access 
it  gradually  becomes  disintegrated,  probably  owing  to 
the  formation  of  acids,  which  tend  gradually  to  become 
isphalts.  The  yarn  was  therefore  heated  in  oil  con- 
tained in  glass-stoppered  vessels.  Curves  are  given 
showing  the  way  in  which  the  mechanical  strength  falls 
off  in  the  case  of  (1)  cotton  heated  in  air,  (2)  cotton 
heated  in  oil,  and  (3)  cable  paper  heated  in  oil.  At 
the  end  of  a  lengthened  period,  say  of  100  days,  the 
mechanical  strength  tends  to  reach  a  steady  value. 
Curves  are  also  given  showing  the  value  of  this  steady 
mechanical  strength  (expressed  as  a  percentage  of  its 
initial  value)  as  a  variable  dependent  on  the  tempera- 
ture. The  main  demand  is  made  on  the  mechanical 
strength  of  the  insulation  during  the  act  of  winding; 
if  the  winding  is  successfully  carried  out,  a  lower 
mechanical  strength  will  thereafter  suffice.  If  this 
lower  mechanical  strength  is  taken  as  40  per  cent  of 
its  initial  value,  then  the  curves  show  that  cotton  heated 
in  air  can  be  subjected  to  a  steady  temperature  of  102 
deg.  C,  cotton  heated  in  oil  to  114  deg.  C,  and  paper 
heated  in  oil  to  125  deg.  These  temperatures  are  higher 
than  those  usually  prescribed. — From  Elek.  Zeit.,  Oct. 
5,  1916,  abstracted  in  Science  Abstracts,  Feb.  26,  1917. 

Installations,  Systems  and  Appliances 

Small  British  Power  Station. — E.  M.  LACEY. — An 
illustrated  abstract  of  a  paper  read  before  the  (British) 
Institution  of  Civil  Engineers  describing  the  new  elec- 
tric power  station  at  Birchills,  Walsall.  It  contains 
three  generating  sets,  each  of  4000  kw.  The  capital  cost 
of  the  station  comes  out  as  low  as  $33  per  kilowatt  in- 
stalled. This  is  thought  to  make  out  a  strong  case  for 
the  small  station.  "One  of  the  objects  of  this  paper  is 
to  show  that  a  power  station  of  2000-kw.  to  16,000-kw. 
rating  can  be  so  designed  as  to  produce  electricity  at 
such  a  low  cost  that  economy  in  production  due  to  fur- 
ther increase  of  capacity  is  not  as  considerable  as  has 
frequently  been  assumed.  While  it  may  be  admitted 
that  the  costs  of  production  will  decrease  to  a  limited 
extent  as  the  plant  capacity  of  a  station  increases  from, 
say,  12,000  kw.  to  50,000  kw.,  yet  in  many  cases  which 
necessitate  the  transmission  of  electricity  over  more 
extensive  areas  in  order  to  secure  a  larger  demand  such 
decrease  in  the  costs  of  production  would  not  be  suffi- 
cient to  balance  the  additional  costs  of  the  longer  trans- 
mission system."  In  a  long  editorial  on  the  subject  this 
argument  is  contradicted,  although  it  is  admitted  that 
the  capital  cost  of  $33  per  kilowatt  installed  is  very  low. 
This  compares  with  $55  per  kilowatt  for  the  large  new 
power  station  of  Manchester  and  the  figures  of  $35  to 
$37.50  per  kilowatt  estimated  by  Klingenberg  for  very 
large  power  stations.  The  reasons  of  the  low  power  cost 
at  the  Walsall  station  are  discussed.     "One  item  which 


undoubtedly    leads  to  such  s   saving  is  the  use  ol   the 

combined  boiler  unit,  consisting  of  a  Babcock  &  Wilcox 
boiler  with  superheater,  and  its  own  economizer  mountec 
on   top,  each  such  unit   having  its  own  small  ehimne) 
ihaft    with   induced  dealt.     Tin-    arrangement   not  onl) 
leads  to  a  saving  in  this  part  ol  the  equipment,  but  it 
also  mean    a  considerable  narrowing  down  of  the  width 
of  the  boiler  house,  with  cone  ponding  less  cost.     There 
is  also  a  shortening  of  steam  pipes.     Further,  then 
no    duplicate    coal    conveyor,    which     seem      a    doubtful 
economy   where  the  bunker  capacity   is  small,  and  on< 
not    leading  to  any  great    saving.      The  only  other 
making    for   cheapness    in    the   present    instance;    is   t h« 
Reyrolle  switchgear,  which  avoids  the  necessity  of 
cial   buildings  and  the  extensive  work  that   become 
necessity   in  the  case  of  cellular  construction.     Lastly 
there  seems  to  have  been  no  large  expenditure  on  th« 
site."     The  author's  "heresy"  in  favor  of  the  small  sta 
tion   is  deprecated  at  a  time  in  which  there  is  such 
tendency  toward  centralization  of  electricity  supply.    I 
is  pointed  out  especially  that  the  possible  great  improve 
ment  of  the  load  factor  due  to  enlarging  a  station  i: 
overlooked.     Further,  if  anything  is  to  be  done  in  th< 
carbonization  of  coal  before  it  is  used  for  power  pur 
poses,  this  will  only  become  practicable  with  large  powe 
plants. — London  Electrician,  March  30,  1917. 

Electrophysics  and  Magnetism 

Magnetic  Properties  of  Iron,  Nickel  and  Cobalt  Abov 
the  Curie  Point,  and  Keesom's  Theory  of  Magnetiza 
tion. — Earle  M.  Terry. — An  abstract  of  a  paper  rea< 
before  the  American  Physical  Society  giving  the  fina 
results  of  an  investigation  of  the  magnetic  propertie 
of  iron,  nickel  and  cobalt  from  the  temperature  a 
which  ferro-magnetism  disappears  up  through  the  melt 
ing  point.  The  work  has  been  carried  out  in  a  goo 
vacuum,  the  high  temperatures  being  obtained  by  mean 
of  a  special  tungsten  furnace.  The  results  show  tha 
Curie's  law,  xT  =  const,  where  x  is  the  susceptibilit 
and  T  the  absolute  temperature,  holds  in  the  case  o 
nickel  only,  and  here  in  but  a  restricted  region.  Fo 
beta  iron,  beta  cobalt  and  beta  nickel  in  the  lower  ten 
perature  region,  the  1/xT  curves  all  show  a  distinct  cor 
cavity  upward  instead  of  being  straight  lines,  as  d< 
manded  by  Curie's  law.  For  gamma  iron,  the  suscept 
bility  varies  only  slightly  with  temperature,  but  tli 
concavity  of  the  xT  curve  is  downward  instead  c 
upward,  as  required  by  the  law.  At  the  gamma-delt 
transformation  point  an  increase  in  x  of  approximate! 
50  per  cent  occurs  above  which  the  xT  curve  is  a  straigl 
line  with  a  large  negative  slope.  In  passing  through  tr 
melting  point  the  susceptibility  for  iron  decreases  ra] 
idly,  while  for  nickel  there  is  no  change  whatever,  bi 
for  cobalt  the  xT  curve  shows  a  slight  depressio: 
These  results  are  in  marked  contrast  to  those  of  Wei: 
and  Foex,  who  found  Curie's  law  to  hold  in  all  case 
Keesom's  quantum  theory  of  magnetization,  includir 
the  assumption  of  a  zero-point  energy,  gives  xT  curv< 
of  the  same  general  character  as  those  obtained  by  tl 
author,  but  they  depart  from  the  asymptote  less  rapid 
than  required  by  experiment.  An  attempt  has  be< 
made  to  obtain  a  better  fit  by  modifying  the  theory  t 
the  assumption  of  a  larger  zero-point  energy,  but 
has  been  found  that  even  when  the  latter  is  tak< 
twenty  times  that  of  the  theory  the  agreement  wi1 
experiment  is  still  unsatisfactory. — Phys.  Revie 
March,  1917. 
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Part-Slot  Fractional-Pitch 
Windings 

To  the  Editor  of  Electrical  World: 

Sir:  I  read  with  much  interest  the 
article  under  this  heading  by  Theodore 
Schou  which  appeared  in  your  issues  of 
March  17  and  April  21,  and  should  like 
to  contribute  a  little  information  which 
may  be  of  assistance  to  those  interested 
in  this  subject. 

On  page  500  Mr.  Schou  states:  "As 
mentioned  before,  'chording,'  or  apply- 
ing a  fractional  pitch  winding,  may 
tend  to  improve  the  wave  form,  and 
a  winding  having  a  throw  of  about 
83  per  cent  of  the  pitch  or  a  chord 
factor  of  0.966  seems  to  have  the  tend- 
ency, in  case  of  star  connection,  to  re- 
duce the  larger  higher  harmonic  to  a 
minimum." 

As  a  matter  of  fact,  the  use  of  any 
reasonable  fractional  pitch  winding  not 
only  may  but  does  improve  the  wave 
form  in  every  case  although  the  par- 
ticular harmonics  effected  depend  upon 
the  degree  of  pitch  reduction.  The 
amount  by  which  any  particular  pitch 
reduction  reduces  any  particular  har- 
monic may  be  very  simply  computed. 
This  has  been  done  and  the  results 
published  first  in  a  paper  by  the  writer, 
entitled  "Split  Pole  Synchronous  Con- 
verters," in  the  Transactions  of  the  A. 
I.  E.  E.,  June,  1908,  and  later  in  a 
paper  entitled,  "Electromotive  Force 
Wave  Shape  in  Alternators."  A.  I.  E. 
E.,  July,  1909,  and  also  in  the  fourth 
edition  of  the  Standard  Handbook  for 
Electrical  Engineers,  Section  7,  page 
453.  The  method  is  explained  in  both 
of  the  above-mentioned  papers. 

A  glance  at  the  curves  referred  to  in 
the  Standard  Handbook  will  show  that 
the  83  per  cent  pitch  mentioned  in  Mr. 
Schou's  article  reduces  the  fifth  and 
seventh  harmonics  to  about  26  per  cent 
of  the  value  which  they  would  have 
in  the  full-pitch  winding,  but  that  it 
does  not  affect  the  eleventh  and 
thirteenth  harmonics.  From  these 
same  pitch-differential-factor  curves 
and  Mr.  Schou's  harmonic  analysis  of 
the  field  form  given  in  Fig.  11  of  his 
article,  the  amount  by  which  any  of 
the  harmonics  are  reduced  by  any  one 
of  the  pitch  reductions  given  may  be 
readily  obtained;  also  whether  or  not 
the  harmonics  are  reversed  is  clearly 
shown.  In  other  words,  it  is  quite  un- 
necessary to  go  through  the  very 
tedious  process  indicated  in  Mr.  Schou's 
paper  to  determine  the  effect  of  any 
particular  pitch  reduction  upon  the 
emf.  wave. 

A  very  important  advantage  of 
"chording"  in  high-speed  machines, 
(not  mentioned  by  Mr.  Schou)  is  the 
reduction  in  over-all  length  of  the  ma- 
chine. This  is  particularly  the  case 
in  two-pole  machines,  where  a  full  pitch 
winding  is  practically  out  of  the  ques- 
tion. 

Coming  now  to  the  question  of  the 
fractional  number  of  slots  per  pole  per 
phase,  it  is  a  very  simple  matter  to 
I  state  the  effect  of  this  change  upon 
the  wave  shape,  in  terms  of  an  equiv- 
alent integral  number  of  slots  per 
pole  per  phase.  For  example:  one  and 
a    quarter    slots    per    pole    per    phase. 
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with  a  normal  balanced  winding,  is, 
as  far  as  wave  shape  is  concerned, 
exactly  equivalent  to  five  slots  per  pole 
per  phase;  or,  in  general,  if  the  frac- 
tional number  be  expressed  in  the  form, 
a  -f-  (b  -T-  c)  where  b  and  c  have  no 
common  divisor  greater  than  unity, 
the  equivalent  number  of  slots  per  belt 
is  ac  -\-  b.  With  this  understanding, 
the  belt  differential  factor,  or,  as  Mr. 
Schou  calls  it,  the  spread  factor,  may 
be  readily  computed  for  both  the  funda- 
mental and  the  harmonics.  This  is  given 
in  the  tables  of  the  two  above-men- 
tioned articles  as  well  as  in  the  Stand- 
ard Handbook  for  Electrical  Engineers. 
These  latter  tables  show  the  exact  per- 
centage to  which  the  various  harmonics 
are  reduced  in  the  emf.  wave  by  the 
belt  differential  action. 

By  multiplying  together  the  belt 
differential  factor  and  the  pitch  dif- 
ferential factor  for  any  particular 
harmonic  the  total  differential  factor 
for  this  harmonic  is  obtained.  It  is 
thus  quite  unnecessary  even  to  plot  the 
resulting  emf.  curve,  since  it  is  com- 
pletely described  in  its  most  useful 
form  when  the  harmonics  are  stated  in 
terms  of  the  fundamental. 

It  should  be  noted  in  connection  with 
part-slot  windings  for  polyphase  ma- 
chines that  that  scheme  of  connections 
which  gives  an  exact  balance  in  mag- 
nitude, wave  shape  and  phase  differ- 
ence is  not  always  so  obvious  as  it 
might  seem,  and  considerable  care  must 
be  employed  in  laying  it  out. 

About  two  years  ago  A.  A.  Prior — at 
that  time  one  of  the  writer's  assistants 
— designed  a  double  inductor  alternator 
with  ninety  slots  in  each  stator,  with 
seventeen  pairs  of  poles  on  one  side  and 
nineteen  pairs  of  poles  on  the  other 
side  of  the  rotor,  giving  at  3600  r.p.m. 
frequencies  corresponding  to  the  seven- 
teenth and  nineteenth  harmonics  of  a 
sixty-cycle  system.  It  will  be  observed 
that  this  machine  has  less  than  one  slot 
per  pole  per  phase  in  both  stators.  It 
has  a  capacity  of  about  30  kva.  and 
has  now  been  in  use  for  some  time  in 
connection  with  a  research  on  core-loss 
analysis.  Its  wave  shape  at  no  load  is 
practically  sinusoidal  as  far  as  can  be 
detected  by  ordinary  means. 

It  will  be  noted  that  in  each  stator 
the  winding  is  equivalent  to  fifteen 
slots  per  pole  per  phase.  The  coil  pitch 
or  throw  in  each  stator  is  two  slots, 
which  corresponds  to  a  pitch  of  0.755  in 
one  and  0.843  in  the  other.  By  apply- 
ing the  belt  differential  factor  corre- 
sponding to  a  three-phase  machine  with 
fifteen  slots  per  pole  per  phase,  and  the 
pitch  differential  factors  corresponding 
to  the  above  given  pitches,  the  percent- 
ages by  which  the  various  harmonics 
are  reduced  from  their  values  in  the 
field  form  are  readily  obtained  from  the 
tables  and  curves  above  mentioned,  and 
it  will  be  found  that  the  total  reduction 


or  differential  factors  for  practically 
all  of  the  harmonics  are  such  that 
with  any  reasonable  field  form,  the  emf. 
wave  form,  with  Y  connection  of  the 
phases,  will  be  practically  sinusoidal. 
even  under  considerable  distortion  of 
the  field  form  by  armature  reaction. 

At  the  time  the  above  alternator  was 
designed  a  systematic  scheme  was  de- 
veloped by  Mr.  Prior  for  the  laying 
out  of  the  connections  for  the  three 
phases  in  such  a  way  as  to  insure  bal- 
ance in  magnitude  and  wave  shape  and 
symmetry  in  phase  displacement.  This 
scheme  will  probably  be  published  by 
Mr.  Prior.  C.  A.  Adams. 

Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass. 


Clearing  Up  a  Possible   Misappre- 
hension 

To  the  Editor  of  Electrical  World  : 

Sir:  In  your  issue  of  April  7,  1917, 
there  appeared  an  article  prepared  by 
the  writer  under  the  title  "Poor  Light- 
ing Promotes  Public  Ownership"  that 
had  for  its  object  to  point  out  the 
necessity  for  greater  care  on  the  part 
of  central  stations  generally  to  see  to 
it  that  their  customers  are  educated  up 
to  the  proper  use  of  light,  so  that  poor 
lighting  shall  not  serve  as  an  argument 
for  replacing  central  station  service 
with  municipal  service. 

To  illustrate  this  matter,  the  case  of 
the  borough  of  Catasauqua,  Pa.,  was 
used,  where  application  was  recently 
made  to  the  Pennsylvania  State  Public- 
Service  Commission  for  permission  to 
install  a  municipal  plant  to  compete 
with  service  of  the  Lehigh  Valley  Light 
&  Power  Company.  Inasmuch  as  the 
article  seems  to  have  led  some  to  think 
that  the  author  accused  this  company 
of  being  constantly  neglectful  of  its 
opportunities  along  this  line,  and  also 
that  some  feeling  of  antagonism  be- 
tween him  and  the  company  in  question 
must  have  prompted  the  use  of  this 
case  to  illustrate  the  point  brought  out, 
the  writer  takes  this  early  opportunity 
to  state  forcibly  that  the  use  of  the 
Catasauqua  case  and  the  reference  to 
the  Lehigh  Valley  Light  &  Power 
Company  were  solely  for  the  purpose 
of  illustrating  the  point  forming  the 
basis  of  the  article,  and  furthermore 
that  there  was  not  the  slightest  cause 
on  the  part  of  the  author  for  other  than 
the  most  cordial  and  friendly  attitude 
toward  the  company  in  question. 

As  a  matter  of  record  the  com- 
pany had  experts  in  Catasauqua  for 
more  than  a  year  for  the  specific  pur- 
pose of  improving  conditions  there,  and 
the  writer  hoped  that  a  reference  to 
such  a  small  portion  of  a  large  terri- 
tory would  not  in  any  sense  seem  to 
detract  from  the  good  service  being 
rendered  to  98  per  cent  of  the  com- 
pany's customers.  He  is  sure  that  this 
statement  will  remove  any  misunder- 
standing as  to  his  motives,  and  that 
any  reader  who  may  have  noted  the 
article  will  look  upon  it  merely  as  illus- 
trating the  principle  maintained. 

C.  E.  Clewell. 

Philadelphia,  April  27,  1917. 
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Liberty's  War  Loan  for  the  World 


Mobilization  of  capital  is  one  of  the  strongest  weapons 
in  the  war  against  the  German  government. 

The  first  issue  of  the  "liberty  loan  of  1917"  will  be 
$2,000,000,000.  Secretary  of  the  Treasury  McAdoo  an- 
nounces that  subscriptions  may  be  made  now  at  par  to 
the  great  loan.  They  will  be  received  until  June  15. 
The  bonds  will  bear  3*2  per  cent  interest  and  will  be 
dated  July  1,  1917,  with  interest  payable  Jan.  1  and 
July  1.  In  every  sense  the  loan  will  be  a  popular  one, 
for  the  bonds  will  be  issued  in  denominations  as  low 
as  $20.  If  any  subsequent  series  shall  be  issued  at  a 
higher  interest  rate  before  termination  of  the  war  be- 
tween the  United  States  and  the  German  government 


the  bonds  of  this  series  will  be  convertible  into  bonds 
bearing  such  higher  rate.    Mr.  McAdoo  says: 

"Since  the  great  bulk  of  the  credits  to  be  established 
for  the  foreign  governments  is  required  for  purchases 
made  in  this  country,  the  operation  will  be  largely  a 
transfer,  or  exchange,  of  credits  and  should  have  a  stim- 
ulating and  helpful  effect  upon  the  general,  business  and 
financial  situation." 

It  is  the  largest  single  piece  of  financing  the  United 
States  government  has  ever  attempted. 

To  uphold  the  government,  to  provide  abundant  means 
for  the  mighty  forces  of  the  nation,  the  editors  of  the 
Electrical  World  urge  every  one  to  do  his  mite. 
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NEWS  OF   THE  INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the   Technical, 

Commercial  and  Manufacturing  Fields 


UTILITIES  PLANNING  TO  GIVE 

MAXIMUM  NATIONAL  SERVICE 

It  Is  Understood  That  Heads  of  Important  Interests 

Are  Studying  Arrangements  to  Secure 

Most   Efficient   Results 

The  Electrical  World  understands  arrangements 
are  being  studied  by  the  heads  of  important  utility  inter- 
ests as  to  how  to  secure  to  the  government  the  most  effi- 
cient utilization  of  the  resources  of  the  utilities  engaged 
in  public  service  in  men  and  facilities  which  they  com- 
mand and  at  the  same  time  provide  for  the  continued  and 
uninterrupted  operation  of  the  plants  which  are  so  neces- 
sary to  the  maximum  output  that  is  an  essential  part  of 
;he  industries  contributory  to  the  manufacture  of  the 
munitions  and  supplies  of  all  kinds  vital  to  the  proper 
conduct  of  war. 

Advantage  will  no  doubt  be  taken  of  the  experience 
lad  in  Great  Britain  along  similar  lines  so  as  to  avoid 
.iuplication  of  effort  and  some  of  the  mistakes  which 
Ivere  made  early  in  the  war  by  the  British  government  in 
ts  relation  to  the  utilities  and  which  in  the  early  stages 
l>f  the  war  seriously  crippled  the  conduct  of  the  utilities 
ind  the  intensive  co-operation  which  they  were  later  able 
;;o  afford  in  the  general  co-ordination  of  industrial  ac- 
;ivities. 


ELECTRIC  RATES  RISE  WITH 

COAL  IN  FALL  RIVER,  MASS. 

Electric  Company  Advances  Power  Rates  to  Conform 

to  Higher  Cost  of  Fuel — Graduated 

Scale  for  Future 

The  Fall  River  (Mass.)  Electric  Light  Company  has 
made  an  increase  in  power  rates  based  on  the  high  cost 
)f  coal  and  graduated  on  the  basis  of  1  mill  increase  per 
rilowatt-hour  for  every  dollar  of  coal  cost  to  the  com- 
pany above  $4  per  ton. 

!  In  introducing  the  new  schedule  the  company  pointed 
>ut  that  its  policy  consistently  has  been  to  base  power 
"ates  upon  a  small  margin  of  profit  and  that  rates  have 
Deen  reduced  from  time  to  time  as  conditions  have  war- 
ranted. 

Since  Jan.  1,  1916,  the  cost  of  coal  to  the  compani- 
es increased  nearly  100  per  cent,  and  it  has  been  ob- 
iged  to  contract  on  this  basis  for  the  coming  year's 
mpply.  A  notice  to  customers  states  that  in  the  manu- 
facturing cost  of  electricity  coal  is  the  principal  item 
tnd  last  year  represented  70  per  cent  of  the  cost  of 
feneration. 

"Every  dollar  of  increase  in  the  cost  of  coal  over  $4 
)er  ton,"  the  company  says,  "represents  an  increased 
ost  to  the  company  of  approximately  1  mill  on  every 
dlowatt-hour  generated  or  sold.  Our  present  power 
•ates  were  figured  and  adopted  when  coal  was  $3.50 
)er  ton,  and  we  have  assumed  a  coal  cost  of  $4  per  ton 
oefore    increasing    our    present    rate.      Owing    to    the 


abnormal  prevailing  conditions,  which  include  not  only 
the  high  cost  of  coal  but  also  material,  apparatus  and 
labor,  we  feel  that  it  is  necessary  and  justified  to  in- 
crease our  present  power  rate  on  the  basis  of  1  mill 
per  kilowatt-hour  per  dollar  increase  in  the  cost  of  coal 
above  $4  per  ton. 

"We  believe  and  sincerely  hope  that  these  extreme 
prices  are  temporary,  and  wish  to  assure  you  that  we 
will  restore  our  present  rates  immediately  on  the  return 
of  coal  prices  to  their  original  normal  figures.  Based 
on  the  price  of  coal  for  the  coming  year  the  increased 
cost  will  be  between  2.75  and  3  mills  per  kilowatt-hour. 
This  increase  will  go  into  effect  and  be  figured  on  all 
bills  rendered  on  and  after  July  1  next." 


NIKOLA  TESLA  IS  AWARDED 

THE  EDISON  MEDAL  BY  A.  I.  E.  E. 

"Meritorious    Achievements    in    His    Early    Original 

Work  in  Polyphase  and  High-Frequency 

Currents"  to  Be  Honored  on  May  18 

The  seventh  Edison  medal,  which  was  awarded  to 
Nikola  Tesla  on  Dec.  13,  1916,  "for  meritorious  achieve- 
ments in  his  early  original  work  in  polyphase  and  high- 
frequency  electric  currents,"  will  be  presented  to  Mr. 
Tesla  at  the  annual  meeting  of  the  American  Institute 
of  Electrical  Engineers  in  the  auditorium  of  the  Engi- 
neering Societies  Building,  29  West  Thirty-ninth  Street, 
New  York,  on  Friday  evening,  May  18,  1917,  at  8.30 
p.  m.    Ladies  are  invited  to  attend  this  meeting. 

President  H.  W.  Buck  will  preside,  and  addresses  will 
be  made  by  Dr.  A.  E.  Kennelly,  chairman  of  the  Edison 
medal  committee;  Charles  A.  Terry,  New  York,  and 
B.  A.  Behrend,  Boston. 

History  of  the  Edison  Medal 

The  Edison  medal  was  established  upon  the  initiative 
of  a  group  of  friends  and  associates  of  Thomas  A.  Edi- 
son for  the  purpose  of  recounting  and  celebrating  the 
achievements  of  a  quarter  of  a  century  in  the  art  of 
electric  lighting,  with  which  the  name  of  Edison  is 
imperishably  identified.  It  was  decided  that  the  most 
effective  means  of  accomplishing  this  object  would  be 
by  the  establishment  of  a  gold  medal  which  during  the 
centuries  to  come  should  serve  as  an  honorable  incentive 
to  scientists,  engineers  and  artisans  to  maintain  by  their 
works  a  high  standard  of  accomplishment. 

The  Edison  medal  was  therefore  established  and  en- 
dowed with  a  trust  fund,  under  an  indenture  dated  Feb. 
11,  1904,  whereby  the  A.  I.  E.  E.  agreed  to  award  the 
medal  annually.  The  medal  is  awarded  each  year  by  a 
committee  consisting  of  twenty-four  members  of  the 
Institute  to  a  resident  of  the  United  States  of  America 
or  its  dependencies,  or  of  Canada,  "for  meritorious 
achievement  in  electrical  science  or  electrical  engineer- 
ing or  the  electrical  arts." 
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NATIONAL   PREPAREDNESS 

IN  THE  N.  E.  L.  A.  PROGRAM 

Lar^r  I'.ut  oi  the  Industry  in  Military  .mil   Industrial 

Mobilisation  the  Conspicuoui  Feature  tor 

Next  Week's  Convention 
A    letter   oi    President    Herbert    A.    Warner   ol    the    N;i 

tional  Electric  Lighl  Association,  sending  the  tentative 
program  for  next  week's  convention  to  members,  Bays: 


TENTATIVE  PROGRAM  OF  N.E.L.  A. 
SPECIAL  MEETING 

in     lieu    of    usual     form    of    annual     convention, 
Wednesday    and    Thursday,    May    9   and    10, 

1917,    Engineering    Societies    Building, 

29    West    Thirty-ninth    Street, 
New  York  City. 


I 'lass     I> 


THURSDAY, 
members. 


PRESIDEN  i    W  DONER'S 

Letter 
"This   program    may    be 

departed  from  in  some  par- 
ticulars, but  you  will  note 
that  the  first  day  at  least  is 
to  be  devoted  to  a  general 
conference  on  national  pre- 
paredness and  the  consid- 
eration of  the  part  which 
our  association  and  mem- 
ber companies  can  take  in 
the  general  scheme  of  mili- 
tary and  industrial  mobili- 
zation. 

"As  yet  we  have  been  un- 
able definitely  to  obtain  ac- 
ceptances from  the  promi- 
nent speakers  whom  we 
hope  to  have  to  address  the 
meeting.  The  name  of 
Howard  E.  Coffin  is  used 
without  his  authorization, 
merely  in  the  strong  hope 
that  he  can  arrange  to  be 
with  us. 

"This  tentative  program 
is  being  sent  you  in  order 
that  you  will  get  some  idea 
of  the  general  character  of 
the  proposed  meeting  so 
that  you  may  be  able  to  de- 
termine upon  the  personnel 
of  your  representation. 
The  matters  for  general 
discussion  are  so  important 
to  public  service  corpora- 
tions that  they  demand  the 
presence  of  those  who  can 
fully  represent  the  policies 
and  aims  of  member  com- 
panies and  speak  with  au- 
thority for  them. 

"It  should  also  be  borne 
in  mind  that  while  it  is  not 
expected  that  the  attend- 
ance will  be  nearly  so  large 

as  heretofore  at  usual  annual  conventions,  the  represen- 
tation should  be  sufficiently  general  and  complete  to  as- 
sure the  general  support  of  the  association  in  the  elec- 
tion of  officers  and  executive  committee  men  both  in  the 
national  organization  and  in  our  four  national  special 
sections,  and  for  the  consideration  of  other  executive 
matters  necessary  at  annual  executive  meetings." 

The  annual  meeting  of  Class   "D"  members  of  the 
N.  E.  L.  A.  will  be  held  at  the  association  offices  at  12 


o'clock   noon  on  Thursday,   May    M).      It    is  earnestly   re- 

que  ted  that  all  members  In  attendance  at  the  conven- 
tion attend   this   meeting  SI  matters  of   importance  will 

be  brought  up  tor  atten!  Ion. 

indicated    h.v    the    program    published    herewith, 

the  arrangements  for  the  convention  are  extremely  tlcx- 
ible,  ami  provide  for  either  curtailment  or  expansion  as 

necessities   or   desires   develop   at    the   time.       It    is   made 

obligatory  by  the  constitution  to  hold  a  formal  meeting 

for   the  election   of   ollicers, 
and  the  opporl  unit  J    ! 
ecutive  conference  on  war 

matter-    is    invaluable 


WEDNESDAY-,   MA'S    U     10   A  M 
President's  addresa 

Appointmenl   of  committee  on   president's  address 
Secretary's   report 
Reporl  of  public  policy  committee 

Address    by     1  Inward     Iv    Coffin. 

Addresses  by  four  to  six  prominent  association  members. 

Adjoui  nment  at  l   p.m. 

WEDNESDAY,  MAY  9,  2.30  P.M. 
General  discussion  on  morning's  addresses  and  formula- 
tion of  definite  recommendations  to  member  companies  for 
the  conduct  of  their  affairs  in  relation  to  the  govern- 
ment's plans  for  raising  military  forces  and  mobilizing  the 
nation's   industries. 

THURSDAY,    MAY    10,    10   A.M. 

Treasurer's  report. 

Appointment  or  election  of  special  committees 
Election  of  nominating  committee. 
Committee  on  constitution   and  bylaws. 
Committee  on  Doherty  and  Billings  prizes. 
Committee  on  memorials. 
Committee  on  resolutions. 

Committee   on    nominations   for   national   sections 
Reports  of  all   national   general  committees  received    by 
title  only. 


MAY7    10,   NOON 


THURSDAY,  MAY  10,  2  :30  P.M. 
General  and  executive  session. 

Report  of  committee  on  constitution   and   bylaws 
Report  of  national  nominating  committee. 
Elections. 

Report  of  membership  committee. 
Report  of  committee  on  safety  rules. 
Report  of  exhibition   committee,   etc. 
Any  other  reports. 
Adjournment. 

THURSDAY,  MAY  10,   2  :30  P.M. 
Parallel  executive  and  general  meetings  of   all   national 
sections  for  nominations,  elections  and   reading  of  reports 
by  title  only. 

FRIDAY,   MAY    11,    10   A.M. 
Parallel    national    section    meetings   for   unfinished    busi- 
ness if  desired  by  section  chairmen. 

THURSDAY'    AFTERNOON    AND    FRIDAY 
Section  meetings  may  be  conducted  as  desired  by  their 
respective  chairmen.     Papers  may  be  read  by  title  if  de- 
sired and   time   permits. 

As  to  possible  exercises  on  Friday,  if  the  national  sec- 
tion members  are  present  in  sufficient  numbers  and  enough 
interest  is  shown,  it  is  regarded  as  quite  likely  that  the 
various  sections  may  discuss  such  important  reports  and 
papers  as  may  be  called  for. 


Edison  Association 

The  convention  of  the 
Association  of  Edison  Illu- 
minating Companies, 
scheduled  for  September, 
has  been  postponed.  Peter 
Junkersfeld,  the  president, 
has  issued  the  following 
notice  to  members: 

"In  view  of  the  existing 
state  of  war  and  after  con- 
sultation with  a  majority 
of  the  executive  committee, 
it  has  been  decided  to  post- 
pone the  next  convention 
of  the  Association  of  Edi- 
son Illuminating  Com- 
panies, scheduled  to  be  held 
next  September  at  Spring 
Lake,  N.  J. 

"It  will  probably  be  de- 
sirable to  hold  a  short 
meeting  the  second  week  in 
September  for  the  purpose 
of  transacting  necessary 
business  as  prescribed  by 
the  by-laws  of  the  associa- 
tion. The  time  and  place 
of  such  meeting  will  be  an- 
nounced later." 


Westinghouse 

Agent -Jobbers 

On  account  of  the  war 
situation  and  the  fact  that 
the  National  Electric  Light 
Association  and  other  asso- 
ciations, as  well  as  various 
clubs,  have  abandoned  con- 
ventions and  meetings  which  have  been  scheduled 
for  the  next  two  or  three  months,  it  has  been  decided 
to  postpone  the  May  meeting  of  the  Westinghouse 
Agent-Jobbers'  Association  to  the  annual  meeting 
in  November,  1917.  The  executive  committee  will  meel 
May  18  to  21,  and  it  is  expected  that  several  of  th( 
agent-jobbers  will  attend  this  meeting  and  will  als( 
go  to  the  next  meeting  of  the  Electrical  Supply  Jobbers 
Association,  May  22  to  24  inclusive,  at  Hot  Springs,  Va 
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"LIGHT  UP  PHILADELPHIA!"  Slogan  of  Chamber  of  Commerce  Campaign 

City's  Industrial  Leaders  Will  Exploit  "World's  Greatest  Workshop"  by  Unique  Illumination  Plan 
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"LIGHT    UP    PHILADELPHIA"    TO    SHOW    ITS    POSITION    AS    "WORLD'S   GREATEST    WORKSHOP" 


Successful  lighting  of  Philadelphia  during  a  period  of  "daylight 
darkness"  suggested  the  great  advertising  and  protective  possibili- 
ties of  electric  light  to  Charles  S.  Calwell,  president  of  the  Corn 
Exchange  National  Bank  in  that  city  and  chairman  of  the  publicity 
committee  in   its  Chamber  of  Commerce. 


The  result  is  that  a  great  campaign  for  bright  electric  illumina- 
tion at  night  is  under  way.  In  his  statement  in  this  article  in  the 
Public  Ledger,  Mr.  Calwell  says  that  electric  signs  or  electric  flood- 
lighting would  identify  the  nationally  known  names  of  hundreds 
of  industrial  plants. 
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ILLINOIS  COMMERCIAL  MKN 

HOLD  NEW-BUSINESS  MEETING 

Fundamentals  of  Selling   Include  Perpctu.il  Service 
and  Satisfaction  with  Every  Transaction     Lighl 
in;;.  Wiring,  Appliance!  and   Cooking 

The  prearranged  program  of  tin'  Peoria  meeting  of 
the  new-business  co-operation  committee  of  the  Illinois 
State  Electric  Association  on  April    27  ueh 

length  thai  t ho  attempt  at  its  completion  prevented  ex 
tended  open  discussion.  The  feature  of  the  meeting  was 
the  luncheon  address  on  "Salesmanship"  by  A.  F.  Sie- 
berl  of  the  Dayton  (Ohio)  insulating  Die  Company.  It 
dealt  with  the  Fundamentals  of  Belling  without  attempt- 
ing specific  application  to  the  electrical  business.  It 
was  considered  by  the  delegates,  however,  an  excellent 
analysis.  It  emphasized  the  necessity  of  perpetual  serv- 
ice and  satisfaction  with  every  sale. 

The  paper  on  window  lighting,  by  Norman  B.  Hickox 
of  Chicago,  discussed  good  show-window  lighting  and 
the  methods  of  getting  it. 

The  discussion  brought  out  that  central  stations  do  not 
work  out  methods  of  securing  window-lighting  business 
with  the  same  care  which  they  give  to  residence  light- 
ing and  power.  Considerable  interest  was  shown  in  day- 
light lamps.  The  best  experience  seemed  to  indicate 
that  the  combined  use  of  daylight  lamps  and  ordinary 
gas-filled  lamps  in  alternate  outlets  gives  the  best  re- 
sults. This  retains  the  advertising  and  daylight  values 
of  the  colored  lamp  but  eliminates  the  cold,  lifeless  ef- 
fect. 

In  the  paper  on  house-wiring  by  F.  H.  Scheel  of  Joliet, 
111.,  particular  mention  was  made  of  the  plan  of  the  Pub- 
lic Service  Company  of  Northern  Illinois  for  promoting 
the  sale  and  use  of  wall  and  floor  outlets.  The  company 
has  so  changed  its  method  of  paying  salesmen  as  to  en- 
courage the  sale  of  extra  outlets  with  house-wiring  jobs, 
decreasing  the  commission  on  ordinary  outlets  and  in- 
creasing it  on  wall  and  floor  outlets.  This  made  the  av- 
erage commission  about  the  same  as  before,  but  pro- 
moted the  sale  of  extra  outlets. 

The  discussion  showed  great  interest  in  the  salary 
and  commission  plan  of  paying  salesmen.  It  was  esti- 
mated that  $1.60  per  wiring  contract  was  the  average 
commission  paid  by  one  company. 

John  G.  Learned  said  that  if  prices  of  construction 
material  maintained  their  present  level  companies  might 
be  forced  to  put  more  intensive  effort  on  prospective 
business  in  the  territory  already  served. 

Electrification  of  Coal  Mines 

The  paper  on  electrification  of  coal  mines  by  Orlie 
Rue  of  Mattoon  stated  that  complete  electric  service  was 
feasible  in  any  mine  producing  more  than  200,000  tons 
of  coal  a  year  and  electric  hoisting  in  smaller  mines  pro- 
ducing 100,000  tons  or  more  a  year.  The  cost  of  elec- 
tricity per  ton  of  coal  mined  varies  widely,  but  2.5  cents 
per  ton  for  complete  electric  service  and  1  cent  for  elec- 
tric hoisting  can  be  taken  as  fair  averages.  This  is  a 
small  part  of  cost  when  compared  with  74  cents  per  ton 
paid  miners. 

The  symposium  on  sale  and  upkeep  of  electrical  mer- 
chandise was  shortened  for  lack  of  time.  E.  C.  Forest 
of  Rockford  discussed  policies  that  a  central  station 
may  follow  in  opening  an  appliance  department. 

Several  speakers  emphasized  the  necessity  of  appli- 
ance salesmen  using  devices  in  their  own  homes.    It  was 


urged  thai  i  liberal  appliance  repair  policy  be  adopted. 
Electric  store  srrangementi  were  discussed  63  Gi 

E.  I  Mum  of  <  lah  Park. 

El  1  CTRIC  III  \i  i-  OOKING 

in  the  symposium  on  electric  heating  L.  11.  Knapp  61 
Chicago  described  low-temperature  oven  equipment 

B.  <i.  Tarkington  Of  .Jackson,   Mich.,  also  took  up  heat 

treatment,  brass  melting  and  steel  melting,  and  gave 
methods  of  getting  tin     business  and  data  on  a  lew  in 
Stallal  ions. 

.1.  Paul  Clayton  ol  Mattoon  said  thai  in  Illinois  cities 

which  now  have  no  gas  service  there  is  a  possible  elec- 
tric COOking  revenue  of  $8,600,000  annually,  figuring 
per  family  per  year.  In  three  years  he  expects  to  see 
$1,000,000  of  that  revenue  accruing  to  central  stati* 
He  emphasized  the  necessity  of  having  all  employees  use 
ranges.  Mr.  Clayton  said  that  the  best  promotion  work 
was  that  of  providing  ranges  for  church  and  lodge  social 
functions  and  installing  cooking  equipment  in  high 
schools.  The  company  has  sixteen  high  schools  equipped 
for  electric  cooking. 


LARGE  STEAM  PLANT 

FOR  CHICOPEE,  MASS. 

Turners  Falls  Power  &  Electric  Company  Will  Erect 

Immediately  Turbine  Station  of  120,000  Hp. 

Ultimate  Rating 

The  Turners  Falls  Power  &  Electric  Company  has 
purchased  40  acres  at  Chicopee  Junction,  Mass.,  and  will 
erect  immediately  a  steam-turbine  plant  of  about  120,000 
hp.  ultimate  rating  and  a  present  rating  of  40,000  hp. 

The  station  will  be  a  reinforced-concrete  and  brick 
structure,  350  ft.  long  by  250  ft.  wide,  and  will  be 
between  the  Boston  &  Maine  Railroad  and  the  Chico- 
pee and  Connecticut  Rivers,  assuring  ample  facilities 
for  fuel  and  condensing-water  supply.  The  plant  will 
raise  the  total  generating  capacity  of  the  Turners  Falls 
company  to  200,000  hp. 

The  system  now  operates  plants  of  20,000  hp.  com- 
bined rating  at  Turners  Falls,  Greenfield  and  Mount 
Tom,  besides  a  40,000-hp.  hydroelectric  plant  at  Mon- 
tague City,  Mass.,  which  was  described  in  the  Elec- 
trical World  of  April  21,  1917,  page  740.  Two  addi- 
tional units  of  10,000  hp.  each  are  now  on  order  and 
will  be  installed  at  the  earliest  possible  moment.  The 
new  steam  plant  will  serve  as  a  relay  station  for  the 
central  Connecticut  Valley. 

At  present  the  company  has  two  steel  tower  lines, 
each  carrying  two  66,000-volt,  three-phase  circuits,  ex- 
tending from  Turners  Falls  to  Amherst,  and  one  two- 
circuit  tower  line  from  Amherst  to  Springfield,  Mass. 
An  additional  two-circuit  line  will  be  built  at  once  from 
Amherst  to  Springfield,  and  the  company  has  purchased 
the  right  of  way  for  a  double  tower  line  from  the  site 
of  the  new  Chicopee  station  to  the  main  transmission 
lines  near  the  point  where  they  cross  the  Connecticut 
River  at  Chicopee. 

The  demand  for  power  has  increased  so  rapidly  that 
it  has  been  found  necessary  to  build  the  new  plant  eight 
years  in  advance  of  the  time  anticipated.  The  contract 
for  building  the  station  has  been  awarded  to  Fred  T. 
Ley  &  Company  of  Springfield,  Mass.  Philip  Cabot  of 
Boston  is  president  of  the  company.  Offices  have  been 
opened  in  the  Third  National  Bank  Building  in 
Springfield. 
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DALLAS  CONVENTION  OF  THE 

SOUTHWESTERN  ASSOCIATION 

Attendance  of  300  and  Many  Topics  Affecting  Central 

Stations   Are   Discussed — Loyalty  to 

the  President  in   War 

The  thirteenth  annual  convention  of  the  Southwestern 
Electrical  and  Gas  Association,  held  at  the  Adolphus 
Hotel,  Dallas,  Tex.,  on  April  26  to  28,  was  attended  by 
300  persons. 

At  the  opening  meeting  H.  S.  Slater,  president  of  the 
association  and  general  manager  Texas  Power  &  Light 
Company,  Dallas,  spoke  on  the  need  of  efficiency  and  in- 
telligent thought  in  utility  management,  now  more  im- 
perative than  before  owing  to  the  war  crisis  and  the 
probability  that  a  part  of  the  central  station  employees 
would  be  called  for  military  service.  The  education  of 
the  public  as  to  its  rights  and  to  the  utility's  rights  he 
considered  to  be  of  the  greatest  importance  to  the  asso- 
ciation members;  for  all  business  is  based  on  confidence. 

Support  the  Nation 

The  following  telegram  was  sent  to  the  President : 

The  members  of  the  Southwestern  Electrical  and 
Gas  Association,  representing  the  street  and  interurban 
electric  railway  companies,  gas  companies,  electric 
light  and  power  companies  and  water-works  companies 
of  the  Southwest,  in  full  convention  assembled,  have 
unanimously  pledged  their  support  to  the  national  ad- 
ministration in  all  its  war  measures  and  especially  the 
selective  conscription,  and  tender  their  services  and  the 
use  of  their. properties  to  the  end  of  the  defense  of 
the  country. 

A  buffet  dance  was  given  to  the  visiting  ladies,  mem- 
bers and  guests  in  the  palm  garden  of  the  hotel  by  the 
Suppliers'  Section. 

First  Electric  Light  and  Power  Session 

The  first  electric  light  and  power  session,  on  the  af- 
ternoon of  Friday,  April  27,  was  opened  by  an  address 
on  "Water  Softening,  the  Free  Work  of  the  University 
on  This  Subject,"  by  E.  P.  Schoch,  professor  of  chem- 
istry, Texas  State  University.  He  offered  to  co-operate 
with  any  central  station  in  solving  water-softening  prob- 
lems by  testing  water  and  designing  softening  plants.  A 
study  of  Texas  lignite  beds  will  be  made  soon  to  see  if 
they  may  be  utilized  as  central  station  fuel. 

In  a  talk  on  "Internal-Combustion  Engines"  J.  C. 
Kennedy,  manager  electric  department  Benham  (Tex.) 
Compress  Oil  &  Manufacturing  Company,  gave  his  ex- 
perience with  steam-turbine  and  oil-engine  power.  He 
found  the  most  efficient  arrangement  was  to  use  the 
steam  unit  in  the  five  months  of  heavy  load  when  the 
mill  was  operated  and  the  oil  engines  in  the  remaining 
time  of  light  load. 

"The  Fallacy  of  the  Comparison  of  Rates  of  Separate 
Public  Utilities  as  a  Basis  for  the  Fixing  of  New  Rates 
of  Any  One  of  Those  Compared,"  by  H.  S.  Cooper,  sec- 
retary of  the  association,  pointed  out  the  mistake  that 
is  often  made  in  trying  to  fix  rates  by  comparison  with 
those  of  similar  companies. 

Mr.  Cooper  has  received  many  inquiries  from  central 
stations  and  outside  municipal  representatives  for 
schedules  of  rates  in  cities  about  the  same  size  as  their 
own.  He  emphasized  the  fact  that  "local  plants  are 
strictly  home  products  and  subject  to  all  the  variations 
and  increase  in  costs  which  local  conditions  will  cause, 
and  that  once  a  community  is  made  fully  to  understand 


and  appreciate  this  point,  a  large  amount  of  the  utility's 
rate  troubles  have  been  brushed  away.  Also,  if  a  com- 
munity is  made  to  understand  and  appreciate  fully  what 
these  local  conditions  are  and  how  they  affect  the  cost 
of  operation  a  still  further  amount  of  rate  troubles  will 
be  eliminated.  This  presupposes,  however,  that  the 
rates  of  the  utility  have  been  made  on  some  equitable 
basis  and  give  only  a  reasonable  return  to  the  utility." 

A  similar  paper  on  the  "Justice  and  Equity  of  Whole- 
sale Rates,"  by  H.  O.  Clarke,  commercial  agent  Houston 
Lighting  &  Power  Company,  1905,  closed  this  meeting. 

In  the  evening  a  Jovian  rejuvenation  followed  by  a 
cabaret  was  held  at  the  Scottish  Rite  Cathedral. 

Second  Electric  Light  and  Power  Session 

In  the  Saturday  morning  session  R.  J.  Irvine,  general 
manager  San  Angelo  Light,  Water  &  Power  Company, 
spoke  on  "Extension  of  Service  by  Public  Utilities." 

Among  the  "Economies  in  Central  Station  Operation," 
F.  N.  Lawton,  manager  Wichita  Falls  Electric  Company, 
urged  the  installation  of  COa  recorders  and  draft  gages 
on  all  boilers,  stopping  of  air  leaks  in  boiler  settings, 
and  the  employment  of  high-class  men  for  firemen.  The 
fuel  item  is  75  per  cent  of  the  operation  cost,  and  hence 
this  should  be  guarded  most  carefully. 

C.  B.  Roberts,  betterment  engineer  Stone  &  Webster 
Engineering  Corporation,  said  that  CO,  recorders  were 
being  used  in  its  Texas  properties  on  both  oil-fired 
and  coal-fired  boilers  with  excellent  results.  He  recom- 
mended the  use  of  mechanical  soot  cleaners  for  boilers 
to  prevent  those  heat  losses  estimated  at  3  to  4  per 
cent  from  coal  soot  and  5  to  8  per  cent  from  oil  soot. 

In  discussing  "Raw  Light  Versus  Illumination,"  J.  G. 
Barrett,  illuminating  engineer  Texas  Power  &  Light 
Company,  stated  that  lighting  was  primarily  a  problem 
of  two  factors — light  and  eye.  Sunlight  being  the  per- 
fect illumination,  a  good  lighting  system  to  approach 
this  must  have  the  characteristics  of  eye  protection 
above  all,  then  color  value,  efficiency,  uniformity,  diffu- 
sion and  appearance.  He  believed  that  the  great  major- 
ity of  central  stations  ignored  the  lighting  problem  en- 
tirely, and  to  the  public  a  live  new-business  manager 
was  more  important  than  the  manager,  as  the  former 
was  in  reality  a  city  builder.  The  empty  socket,  the  un- 
used porch  light  and  the  unshaded  lamp  were  the  signs 
of  a  "kilowatt  peddler,"  not  a  salesman  of  service. 

New  Officers 

In  the  afternoon  the  nominating  committee  reported 
and  the  following  were  elected  for  the  coming  year: 
President,  H.  C.  Morris,  general  manager  Dallas  Gas 
Company;  first  vice-president,  D.  A.  Hegarty,  president 
Texas  Gas  &  Electric  Company,  Houston;  second  vice- 
president,  W.  A.  Sullivan,  manager  Shreveport  (La.) 
Railway;  chairman  executive  committee,  F.  R.  Slater, 
general  manager  Texas  Power  &  Light  Company,  Dallas. 


Industrial  Heating  as  a  Station  Load 
"Industrial  Heating  as  a  Central  Station  Load"  is  a 
booklet  published  by  the  Society  for  Electrical  Devel- 
opment. Part  1,  which  has  just  been  issued,  deals  with 
electric  furnaces.  Part  2,  which  is  to  be  mailed  on  May 
10,  will  give  data  as  to  various  uses  and  applications  of 
commercial  electric  heating,  applying  more  particularly 
to  the  smaller  cities. 
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ENLARGED  PUBLIC-POLICY  PLAN 

FOR  N.  E.  L.  A.  IS  SUSPENDED 

Success   Assured   by   Contributions   Well  in   Excess 

of  the  Figure  Set,  but  National  Service 

Comes  First 

The  public-policy  committee  of  the  National  Electric 
Light  Association  has  decided  that  the  efforts  to  raise 
funds  for  enlarging  the  public-policy  work  of  the  or- 
ganization should  be  suspended  on  account  of  the  na- 
tional situation. 

Money  which  has  been  received  from  members  to  be 
used  in  this  work  will  be  returned.  Up  to  the  present 
time  the  money  received  and  pledged  on  this  account 
amounts  to  approximately  $75,000  per  annum.  The  mini- 
mum sum  which  the  committee  felt  would  be  necessary 
in  order  to  assure  the  success  of  the  plan  on  a  satisfac- 
tory scale  was  $50,000  per  annum.  It  is  felt,  therefore, 
that  the  members  have  responded  in  sufficient  degree  to 
indicate  their  hearty  approval  of  the  work. 

In  giving  notice  to  members  of  the  suspension  of  the 
plan,  the  committee  emphasizes  the  fact  that  it  is  not 
because  of  lack  of  support  that  this  action  is  taken  but 
solely  on  account  of  the  national  situation.  A  letter  ad- 
dressed by  the  committee  to  members  says : 

"The  public-policy  committee  met  in  New  York  on 
April  18  and,  after  thorough  discussion,  unanimously 
concluded  that,  in  view  of  the  present  national  situation, 
it  is  desirable  that  member  companies  concentrate  all  of 
their  energies  and  resources  upon  the  maintenance  of  re- 
liable and  efficient  service  in  the  public  interest  and  upon 
the  furtherance  of  co-operative  plans  with  federal  and 
local  authorities  for  the  successful  consummation  of  our 
national  war  program. 

"In  furtherance  of  these  ideas  the  committee  recom- 
mended to  the  executive  committee  of  the  association 
the  abandoning  of  the  usual  annual  convention  and  the 
substitution  of  a  meeting  in  New  York  of  the  company 
members  for  exchange  of  views  and  the  formulation  of 
action  relative  to  the  present  situation. 

"It  was  also  determined  to  be  advisable  to  indefinitely 
postpone  further  action  with  regard  to  the  proposed  pro- 
gram of  enlarged  activities  of  the  association,  as  out- 
lined in  the  letter  of  the  public-policy  committee  ad- 
dressed to  the  executives  of  the  larger  Class  A  com- 
panies under  date  of  Feb.  14.  In  announcing  this  de- 
termination the  members  of  the  committee  desire  to  ex- 
press their  very  sincere  appreciation  of  the  prompt  and 
favorable  response  received  from  a  large  proportion  of 
such  companies,  whose  definite  subscriptions  were  more 
than  sufficient  to  guarantee  the  carrying  out  of  the  plan 


had  new  conditions  not  arisen  to  render  such  action  in- 
advisable in  the  opinion  of  your  committee. 

"For  the  reasons  above  outlined  no  call  will  be  made 
for  the  present  on  the  subscriptions  received,  and  the 
payments  already  made  will  be  returned  by  the  treasurer 
of  the  association. 

"We  trust  that  the  action  of  the  committee  in  the 
above  matters  will  meet  the  approval  of  the  company 
members." 


PATRIOTISM  AND  WATER  POWER 

IN  PACIFIC  COAST  MEETING 

Use  of  Systems  and  Service  Tendered  to  the  Gov- 
ernment— Legislative    Conditions   to   Aid 
Water  Power  Development 

In  last  week's  issue  the  Electrical  World  gave  an 
account  of  the  successful  first  convention  of  the  Pacific 
Coast  Section  of  the  National  Electric  Light  Associa- 
tion, held  at  Glenwood  Mission  Inn,  Riverside,  Cal.,  on 
April  19  to  21.  The  accompanying  photograph  of  the 
members  is  convincing  evidence  of  the  support  given  by 
the  Western  coast  members  to  their  own  organization 
and  its  work. 

In  addition  to  the  full  program  of  reports  and  papers 
the  convention  gave  time  to  the  consideration  of  patriotic 
and  public  measures.  One  resolution,  showing  that 
utilities  are  large  factors  in  furnishing  energy  particu- 
larly for  industrial  establishments  and  for  irrigation, 
tendered  the  use  of  the  systems  and  service  to  the  gov- 
ernment "in  protecting  it  in  necessary  transportation 
and  in  manufacture  of  munitions  of  war,  in  shipbuild- 
ing, the  raising  of  foodstuffs  and  other  necessaries  of 
life."    It  also  favored  elective  conscription. 

In  another  resolution  Congress  was  asked  for  water- 
power  legislation  under  substantially  the  following  con- 
ditions: 

"That  permits  granted  by  the  departments  involved 
should  not  be  of  a  revocable  nature,  but  should  be  for  a 
definite  period  of  time — not  less  than  fifty  years — and 
shall  not  be  forfeited,  except  by  appropriate  proceedings 
in  a  court  of  competent  jurisdiction  whenever  the  per- 
mittee shall  fail  to  comply  with  the  provisions  of  any 
act  of  Congress  in  relation  to  the  matter;  and  that  if 
the  government  elect  to  take  over  the  property,  at  the 
end  of  the  term  of  years  leased,  it  shall  pay  to  the  per- 
mittee a  just  compensation  therefor;  that  the  charges 
or  rentals  for  all  lands  used  shall  be  determined  by  the 
average  horse-power  sold  or  used  by  the  permittee  for 
any  purpose  other  than  the  operation  of  the  plant." 
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RATE  CASE  DISCONTINUED 

BY  NEW  YORK  COMMISSION 

"In    Times   of   Unsettled    Conditions   the    Necessary 

Margin  of  Safety  for  Utilities  Should  Not 

Be  Curtailed" 

The  New  York  Public  Service  Commission,  First  Dis- 
trict, has  adopted  an  order  and  has  approved  an  opinion 
by  Commissioner  Travis  H.  Whitney  discontinuing  a 
(proceeding  against  the  Bronx  Gas  &  Electric  Company 
in  reference  to  electric  rates. 

The  company  serves  with  gas  and  electricity  that  part 
;of  the  borough  of  the  Bronx  lying  east  of  the  Bronx 
River  formerly  known  as  the  town  of  West  Chester 
texcept  the  portion  included  in  the  limits  of  the  former 
ivillage   of   Williamsbridge,    in   which   the   Westchester 

flighting  Company  operates.  The  commission  has  also 
ending  an  investigation  into  the  rates  of  the  latter  com- 
pany, a  decision  in  which,  however,  has  not  been  made. 
The  Bronx  Gas  &  Electric  Company  charges  a  maxi- 
mum rate  of  12  cents  per  kilowatt-hour.  Commissioner 
Whitney  in  his  opinion,  in  which  the  other  commis- 
sioners concurred,  held  that  it  was  inadvisable  at  this 
time  to  order  a  reduction  in  the  rates.  His  opinion  said 
jiin  part: 

"At  the  outset  of  the  hearings  the  company  submitted 
la  statement  of  facts  and  reasons  in  support  uf  a  'request 
that  the  proceeding  be  dismissed  or  withdrawn  by  the 
commission,'  and  other  parties  who  appeared  were  also 
lieard  upon  this  request.  In  exercising  its  discretion, 
lapon  facts,  the  commission  does  not  make  a  finding  as 
co  whether  the  rate  in  question  has  been  shown  to  be 
Unreasonable — the'  burden  of  such  proof  resting  upon 
|;he  proponents — but  simply  determines  whether  it 
Ijhould  continue  the  proceeding  upon  its  own  motion. 
"Upon  this  question  the  argument  presented  by  con- 
sumers and  property  owners  of  the  territory  served  by 
|;he  company  preponderated  against  any  action  involving 
It  possible  reduction  in  rates.  They  contended  that  the 
public  interest  would  be  better  promoted  by  conserving 
l|he  earnings  of  the  company  under  existing  rates,  so 
ills  to  enable  it  to  provide  for  much  needed  extensions  in 
Tacilities  and  service  which  will  not  for  some  time  be 

lelf-sustaining,  than  by  a  reduction  in  rates  which  would 
i  liminish  the  company's  earnings  and  its  ability  to 
elecure  additional  capital  required  for  the  extensions. 
•I  "It  appears  that  the  company  is  not  as  a  whole  earn- 
slng  an  excessive  return.  Organized  in  1895,  no  divi- 
i  lends  were  paid  by  the  Bronx  Gas  &  Electric  Company 
rlintil  1901,  when  15  per  cent  was  paid,  and  thereafter 

lihese  dividends  were  paid:    In  1902,  16  per  cent;  1903, 


5  per  cent;  1904,  9  per  cent;  1906,  1907  and  1908,  5  per 
cent;  1905  and  1909,  no  dividend;  1910,  1911  and  1912, 
5  per  cent,  and  1913,  1914  and  1915,  6  per  cent. 

"The  investment  and  operations  of  the  company  in  the 
electric  service  should  be  segregated  from  those  in  the 
gas  service  in  order  to  determine  the  reasonableness  of 
the  rates  and  the  return  to  be  allowed  for  the  separate 
and  independent  services.  It  is  not,  however,  necessary 
to  enter  into  the  minutiae  of  such  a  segregation.  The 
records  of  the  commission  indicate  that  a  reduction  in 
the  general  electric  rate  is  not  now  warranted. 

"Nor  will  the  normal  increase  of  business  combined 
with  the  increase  of  consumption  which  usually  follows 
a  reduction  in  rates  justify  a  finding  that  the  effective 
rates  are  excessive.  The  operating  figures  for  1915  do 
not  take  into  account  the  increase  in  the  cost  of  labor 
and  materials  which  has  taken  place  during  1916  and 
1917,  which  may  be  augmented  as  a  result  of  the 
national  exigencies  arising  out  of  the  war  with  Germany. 
While  it  would  be  unjust  to  permit  a  utility  to  exact 
demonstrably  excessive  rates  from  consumers  in  order 
to  transfer  to  them  the  burden  of  the  taxation  which 
must  be  borne  as  the  material  sacrifice  in  support  of  the 
contest  by  arms,  yet  in  times  of  unsettled  conditions 
the  margin  of  safety  necessary  for  the  stability  of  public 
utilities  should  not  be  curtailed. 

"If  the  convenience  of  gas  and  electricity  is  not  made 
fully  available,  the  development  of  the  territory  will 
be  thwarted.  If  the  company  is  enterprising  and  re- 
sponsive to  public  needs  and  would  share  in  its  commer- 
cial prosperity,  it  must  prepare  to  extend  and  enlarge 
its  facilities  in  order  to  supply  new  and  additional 
buildings.  The  prospects  justify  the  company  in  mak- 
ing provision  to  anticipate  the  community's  require- 
ments. The  extensions  of  line  and  service  will  not  them- 
selves immediately  provide  a  return  upon  their  cost,  yet 
the  commission  may  order  these  extensions  to  be  con- 
structed. Obviously,  if  the  rate  be  reduced  and  surplus 
be  eliminated,  the  early  losses  on  the  investment  in 
extensions  will  not  be  absorbed. 

"The  principle  that  should  govern  is  that  the  commis- 
sion will  consider  carefully  the  necessity  for  a  proper 
credit  on  the  part  of  a  public  service  corporation  in 
order  that  it  may  comply  with  its  affirmative  obligations 
to  render  adequate  service  for  the  franchise  territory 
at  reasonable  rates,  with  proper  and  safe  equipment, 
and  that  the  commission,  in  assuring  itself  that  a  com- 
pany has  reasonable  protection  for  its  ability  to  secure 
additional  capital,  will  expect  and  require  full  compli- 
ance with  all  such  affirmative  obligations  including 
extensions." 
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[NSTITUTE  OK  RADIO  ENGINEERS 

TO  AWAKM)  MEDAL  OF  HONOR 

Annu.il     l'i  cscnt.itinn    !<>    Be    M.ulr    tO     l'ei-...ns    Who 

Have  Rendered   Distinguished  Service  In 

Radio  Telegraphy  and  Telephony 

The  board  of  direction  of  the  Institute  of  Radio  En 

gineers  has  decided   to  award   annually   s   "medal  oi 

honor"  to  persons  who  have  distinguished  themselves  by 

unusual  advances  in  the  fields  of  radio  telegraphy  snd 


telephony.  It  has  been  felt  that  some  way  should  he 
found  whereby  valuable  work  in  these  fields  might  prop- 
erly be  recognized  by  an  authoritative  engineering 
society. 

The  front  of  the  medal  is  a  symbolic  representation  of 
electromagnetic  waves,  indicating  the  interlinking  of 
the  magnetic  and  electric  forces  in  their  rapid  path 
through  space.  The  sculptor  is  Edward  Sanford,  Jr., 
New  York. 

The  award  will  be  made  yearly  at  the  April  meeting 
of  the  institute  to  the  person  who  in  the  two  preceding 
calendar  years  shall  have  made  public  the  greatest 
advance  in  the  art  of  radio  communication.  The  ad- 
vance may  be  a  patented  or  unpatented  invention,  but 
it  must  be  completely  and  adequately  described  in  a 
scientific  or  engineering  publication  of  recognized 
standing  and  must  be  in  actual,  though  not  necessarily 
commercial,  operation.  However,  preference  is  to  be 
given  to  widely  used  and  widely  useful  inventions. 

The  advance  may  also  consist  in  a  scientific  analysis 
or  explanation  of  hitherto  unexplained  phenomena  of 
distinct  importance  to  the  radio  art,  although  the  appli- 
cation may  not  be  immediate.  Preference  will  be  given 
to  analyses  directly  applicable  in  the  art.  In  this  case 
also  publication  must  be  full  and  in  approved  form. 

The  advance,  furthermore,  may  consist  of  a  new 
system  of  traffic  regulation  or  control,  a  new  system  of 
administration  of  radio  companies  or  the  radio  service 
of  steamship,  railroad  or  other  companies,  a  legislative 
program  beneficial  to  the  radio  art,  or  any  portion  of 
the  operating  or  regulating  features  of  wireless.  It 
must  be  described  publicly  in  clear  and  approved  form 
and  must,  in  general,  be  actually  adopted  in  practice. 
In  all  cases  marked  preference  is  to  be  given  to  ad- 
vances made  in  the  preceding  year. 

At  least  thirty  days  before  the  April  meeting  the 
board  of  direction  will  call  upon  members  and  fellows 
whom  it  may  choose  to  consult  for  suggested  candi- 
dates. This  provision  will  be  waived  wholly  or  in  part 
for  1917  only. 

At  its  April  meeting  the  board,  through  those  actually 
present  or  voting  by  mail,  will  nominate  at  least  one 
and  not  more  than  three  candidates,  in  order  of  prefer- 
ence, for  the  award.  These  names  will  be  sent  to  each 
board  member,  who  will  return  a  vote  for  one  candidate. 


Four  weeks  after  the  April  meeting  the  ballol  will  b 
read,  and  the  candidate  receiving  the  i  bes  wi 

receive   t  he  aw  .nil. 

The  official  pre  entation  to  the    ucce    ful  candidal 
or  hi  ntat Ive  will  occur  at   the  May  or  Jul 

n t  Ing. 


ILLUMINATING  ENGINEERING 

CAMPAIGN  FOR  NEW  MEMBER! 

Society    Membership   Co-operating    in    Movement 
Interest  Men  in  Fields  of  Illuminating  and 
Allied    Arts    and    Industries 

A  statement  in  regard  to  the  membership  eampaig 
of  the  Illuminating  Engineering  Society  has  been  n 
ceived  by  the  ELECTRICAL  WORLD  from  C.  D.  Fawcet 
assistant   secretary  of  the  society.     Mr.  Fawcett  says 

"The  professional  man  has  an  interest  in  the  societ 
since  it  affords  a  direct  approach  to  special  knowledg 
on  all  lighting  subjects.  The  architect,  teacher,  n 
search  scientist,  illuminating  engineer  and  physicu 
have  an  outlet  for  their  opinions  in  the  society's  Tram 
actions  and  before  the  several  sections  of  the  societ 
which  hold  monthly  meetings. 

"The  membership  at  large  have  been  asked  to  c< 
operate  during  the  course  of  the  campaign.  Individu; 
application  to  those  men  in  the  several  fields  of  ilium 
nating  and  the  allied  arts  and  industries  is  the  methc 
emphasized.  Many  of  these  men  are  seeking  inform; 
tion  on  one  or  another  subject  of  illumination  of  dire< 
bearing  on  their  daily  work.  The  electrical  contracto 
gas  and  electric  fixture  manufacturer,  glassware  mam 
facturer  and  salesman  in  these  branches  are  continual; 
confronted  with  new  phases  of  illumination  not  prev 
ously  available  in  any  printed  matter.  The  sociel 
attempts  to  publish  up-to-date  papers  on  these  subject 
The  papers  deal  with  the  manufacturing,  physic* 
psychological,  technical  and  fundamental  aspects  < 
illuminating  engineering. 

"Thus  far  the  campaign  shows  encouraging  result 
It  has  been  found  that  the  average  prospective  memb< 
has  been  seeking  the  benefits  which  the  society  offe: 
but  has  not  previously  been  brought  in  contact  with  tl 
development  in  this  specialized  field." 


General  Electric  Company  Gardens 

The  General  Electric  Company  has  loaned  unoccuph 

land    to    employees    for    garden    purposes.      There   a: 

about  60  acres  of  rich  river-bottom  land  at  Schenecta( 

west  and  south  of  the  company's  plant. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Supreme  Court  May  Affirm  or  Set 
Aside  Orders  of  Commission,  but  May 
Not  Revise  or  Modify  Them. — Under  an 
act  concerning  public  utilities,  the  Su- 
preme Court  has  jurisdiction  to  review 
the  orders  of  the  Board  of  Public  Util- 
ity Commissioners  and  to  set  aside  or 
affirm  the  orders  in  toto,  but  the  Su- 
preme Court  has  no  power  under  said 
act  either  to  revise  or  modify  an  order 
of  said  board,  was  the  decision  of  the 
Court  of  Errors  and  Appeals  of  New 
Jersey  (100  A-346). 

Necessity  of  Bidding  for  Municipal 
Street-Lighting  Contract. — A  city  char- 
ter requirement  that  contracts  for 
"work,"  "including  printing,"  should  be 
let  to  the  lowest  bidder  is  inapplicable 
to  a  street-lighting  contract,  especially 
since  the  rate  charged  is  constantly 
subject  to  the  Railroad  Commission's 
supervision  under  the  public  utilities 
law,  according  to  the  Supreme  Court 
of  Wisconsin  in  Oconto  Electric  Com- 
pany versus  People's  Land  &  Manufac- 
turing Company  (161  N.  W.  789). 
Where  an  electric  lighting  company's 
bid  did  not  designate  which  schedule  of 
service  it  would  give  but  it  later  ad- 
vised the  Council  that  it  would  give 
either  of  two  services  the  Council  might 
elect,  one  of  which  the  Council  accepted, 
it  was  held  that  the  contract  was  valid, 
and  upon  filing  with  the  Railroad  Com- 
mission the  rate  became  enforceable 
and  presumptively  reasonable. 

Indeterminate  Permits. — Where  a 
Wisconsin  corporation  was  doing  a 
commercial  electric  lighting  business 
when  the  public  utilities  law  became 
effective  and  continued  to  do  so,  it  se- 
cured an  indeterminate  permit  for  such 
lighting,  the  Supreme  Court  of  Wiscon- 
sin held  in  Oconto  Electric  Company 
versus  People's  Land  &  Manufacturing 
Company  (161  N.  W.  789).  A  franchise 
granted  in  1904  for  furnishing  lighting 
to  a  city's  inhabitants  to  a  corporation 
doing  a  commercial  lighting  business 
until  1909,  when  it  also  did  street  light- 
ing, became  an  indeterminate  permit  for 
street  lighting  under  the  law,  trans- 
forming into  such  permit  every  license, 
etc.,  granted  prior  to  July,  1907, 
although  the  1904  franchise  was  inef- 
fectual as  a  legal  grant,  because  the 
company's  articles  of  incorporation 
were  not  sufficiently  comprehensive. 
Where  a  franchise  for  electric  lighting 
granted  by  a  city  was  assigned  and 
later  taken  over  by  a  company  which 
gave  the  street  lighting  to  another  con- 
cern and  later  took  an  indeterminate 
permit  under  the  public  utilities  law,  it 
was  held  that  its  rights,  although  im- 
perfect in  inception,  were  exchangeable 
for  a  valid  indeterminate  permit  for 
both  street  and  commercial  lighting 
Th<?  provision  of  the  public  utilities  law 


that  no  public  utility  shall  exercise  a 
lighting  privilege  suspended  for  more 
than  a  year  without  obtaining  a  certifi- 
cate of  convenience  and  necessity  is  not 
retroactive.  The  provision  that  no  pub- 
lic utility  shall  exercise  lighting  privi- 
leges where  suspended  for  more  than 
one  year  without  obtaining  a  certificate 
ol  convenience  and  necessity  refers  to 
voluntary  suspensions  and  is  inapplica- 
ble to  a  suspension  caused  by  a  rival 
concern  obtaining  a  franchise  for  a 
year's  street  lighting.  An  electric- 
lighting  company  did  not  abandon  its 
permit  for  street  lighting  by  not  sub- 
mitting bids  where  it  reasonably  con- 
sidered the  Council's  specifications  de- 
signed to  exclude  it  and  upon  a  rival 
securing  a  contract  for  five  years  sold 
such  rival  the  street-lighting  equipment 
it  could  not  use  for  commercial  lighting. 
Court  Instructions  Regarding  As- 
sumption of  Risk  and  Due  Care. — In- 
struction directing  verdict  for  em- 
ployee's death  upon  finding  specified 
tacts,  regardless  of  employee's  knowl- 
edge of  danger  in  working  near  high- 
voltage  electric  wires,  was  erroneous 
either  under  common  law  or  employers' 
liability  act,  since  the  doctrine  an- 
nounced was  contrary  to  common-law 
rule  and  did  not  set  forth  facts 
to  bring  it  under  the  statute  which 
abrogates  the  doctrine  of  assumption 
of  risk  in  certain  cases,  but,  since  the 
undisputed  evidence  showed  that  the 
employee  was  directed  to  do  dangerous 
work,  in  which  case  the  law  eliminates 
assumption  of  risk,  such  instruction 
could  not  have  harmed  defendant,  it 
was  held  by  the  Supreme  Court  of  In- 
diana (115  N.  E.  577).  An  act  permit- 
ting employee's  recovery  for  personal 
injuries  in  certain  cases,  although  he 
Knew  or  could  have  learned  of  the 
danger,  modifies  the  common-law  rule 
of  assumption  of  risk.  Instruction  in 
action  for  employee's  injury,  charging 
that  it  was  employer's  duty  to  keep 
high-voltage  wires  "perfectly"  insulated 
and  use  "utmost"  care  in  maintaining 
them,  was  held  erroneous  as  charging 
more  than  reasonable  care  required. 
Instruction  authorizing  recovery  for 
employee's  personal  injury  if  high-volt- 
age wires  were  "imperfectly  insulated" 
was  erroneous,  since  defendant  was  not 
liable  unless  defect  was  due  to  want 
of  reasonable  care  or  discoverable  by 
exercising  such  care  and  was  not  an  in- 
surer of  perfect  insulation  of  its  wires. 
The  "duty  to  use  due  care"  is  absolute, 
certain  and  unchanging  and  a  question 
of  law,  but  acts,  precautions  and  con- 
duct necessary  to  constitute  "due  care" 
are  relative  and  variable  and  questions 
of  fact  in  the  particular  case.  It  is  the 
employer's  duty  to  use  reasonable  care 
for  his  employee's  safety,  whether  the 
business  is  comparatively  safe  or  ex- 
tremely dangerous,  but  the  acts  of  care 
necessary  are  to  be  determined  from 
consideration  of  dangers  incident  to  use 
of  agency  employed  as  well  as  to  the 
circumstances  and  inherent  conditions. 
The  law  fixes  no  different  standard 
of  care  for  those  using  high-voltage 
electricity  from  that  for  any  other 
business,  but  the  same  duty  exists  to 
use  reasonable  care  under  the  particu- 
lar circumstances. 


Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  electric 
light  and  power  utilities. 


Municipal  Service  Kxtensions  When 
Financial  Condition  Is  Poor. — A  deci- 
sion of  the  Wisconsin  Railroad  Com- 
mission, affecting  the  city  of  Spooner, 
says:  "A  municipal  water  utility  will 
not  be  required  to  make  an  extension 
where  the  net  return  therefrom  will  be 
less  than  interest  on  borrowed  funds 
for  the  cost  and  the  city  is  in  poor 
financial  condition  and  needs  money  for 
other  public  improvements." 

Discontinuance  of  Service. — In  a  de- 
cision dismissing  a  complaint  against 
the  New  York  Edison  Company  the 
New  York  Public  Service  Commission, 
First  District,  holds:  "An  electric  com- 
pany may  require  a  tenant  in  an  apart- 
ment house  to  which  service  is  fur- 
nished through  a  general  riser  owned 
and  controlled  by  the  landlord  to  agree 
to  a  duly  filed  and  published  provision 
in  a  standard  contract  that,  if  the  com- 
pany is  obliged  to  discontinue  service 
to  the  building  for  any  cause,  the  ten- 
ant will  not  request  service  'through  a 
sub  or  series  meter,'  since  the  company 
cannot  lawfully  change  the  contract  or 
accept  an  alteration  without  previously 
filing  and  publishing  the  same  so  that 
all  consumers  may  have  the  benefit.  A 
statement  added  by  an  applicant  to  his 
service  contract  that  he  signs  under 
protest  reserving  the  right  to  attack  the 
legality  of  a  provision  is  ineffective, 
since  the  contract  is  made  in  contem- 
plation of  the  regulatory  power  of  the 
commission." 

Extra  -  Hazardous  Business  Recog- 
nized in  Ohio. — In  upholding  an  appeal 
of  the  Ashtabula  Gas  Company  against 
a  rate  of  30  cents  per  1000  cu.  ft.  for 
natural  gas,  fixed  by  city  councils  of 
three  communities,  the  Ohio  Public  Util- 
ities Commission  declared  that  a  cor- 
poration engaged  in  producing  and  dis- 
tributing natural  gas  should  have  a 
return  of  not  less  than  10  per  cent  on 
the  invested  capital.  The  commission 
made  a  rate  of  34  cents  with  a  service 
charge  of  20  cents  a  month  per  meter. 
The  commission  says:  "The  natural-gas 
business  differs  materially  from  that  of 
any  other  which  is  classed  as  a  public 
utility.  Its  production  is  in  the  nature 
of  a  mining  venture.  It  can  be  pro- 
duced only  in  limited  areas  and  when 
once  discovered  it  is  only  by  continuous 
mining  that  the  extent  of  the  field  can 
be  ascertained  and  the  supply  main- 
tained. Telephonic  communication  and 
railway  transportation  may  be  indefi- 
nitely carried  on  anywhere.  But  natural 
gas  is  limited  to  comparatively  f*w 
localities  and  the  life  of  the  enterprise 
depends  upon  the  uncertain  supply  of 
nature.  Experience  has  taught  that  at 
the  best  a  natural-gas  field  cannot  last 
longer  than  two  or  three  decades  " 
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Current  News 
and  Notes 

Timely  items  on  electrical  happening! 
throughout  the  world,  together  with 

l>i  1 1  f  notes  of  general  interest . 


Launching  of  the  \<»  Mexico; — The 
superdreadnoughl  Ww  Mexico  wu 
launched  at  the  Brooklyn  Navy  Yard  on 

April  l'."..  Directly  afterward  it  was 
taken  bach  to  the  yard  and  the  work 
of  preparation  for  active  service  was 
begun,  it  will  be  the  firsl  dreadnought 
to  be  electrically  propelled. 

Utilities  Bureau  Election. — At  the  an- 
nual meeting  of  the  Utilities  Bureau, 
Philadelphia.  Charles  R,  Van  llise  was 
elected  president.  Rudolph  Blanken- 
burg,  former  Mayor  of  Philadelphia, 
and  P.  11.  Newell,  professor  of  civil  en- 
gineering of  the  University  of  Illinois, 
were  made  trustees  to  fill  vacancies. 

Powerful  Radio  Station  for  Philadel- 
phia.— An  official  announcement  says 
that  preliminary  construction  of  one  of 
the  most  powerful  wireless  stations  in 
the  world  ha?  been  begun  at  the  Phila- 
delphia navy  yard.  The  station  will 
have  a  sending  radius  of  approximately 
three-fourths  of  the  distance  around  the 
globe. 

Incorporation     in     Venezuela.  —  The 

business  of  Angarita  &  Company, 
formerly  proprietors  of  the  Empresa  de 
Alumbrado  Electrico  de  San  Cristobal, 
Venezuela,  was  incorporated  recently  as 
a  joint  stock  company,  Energia  y  Luz 
Electrica  de  San  Cristobal,  and  the 
shareholder.  J.  Manuel  Angarita,  will  be 
in  charge  of  the  affairs  of  the  new  com- 
pany. 

New  Tax  Laws  in  Kentucky. — By  the 

provisions  of  laws  enacted  at  a  special 
session  of  the  Legislature,  Kentucky 
hereafter  will  classify  property  for  tax- 
ation purposes,  instead  of  making  use 
of  the  old  system  of  a  general  property 
tax.  A  commission  is  created  with  su- 
pervisory powers  and  it  will  assess  pub- 
lic service  corporation  franchises  and 
property  for  taxation. 

State  Control  Upheld  in  Illinois  Case. 

— A  decision  has  been  rendered  by  the 
Illinois  Supreme  Court  holding  that  the 
State  Public  Utilities  Commission  has 
jurisdiction  over  utilities  in  Chicago.  It 
follows  an  appeal  from  the  decision  of 
Judge  Taylor  of  the  Circuit  Court,  Chi- 
cago, denying  the  authority  of  the  com- 
mission to  issue  orders  affecting  service 
and  equipment  of  Chicago  electric  rail- 
ways. 

Large  Utility  Earnings. — Reports  of 
325  public  utility  corporations  to  the 
Financial  World  show  for  1916  a  total 
gross  revenue  of  $1,223,006,181,  an  in- 
crease of  $227,945,649,  or  29.25  per  cent 
over  1915.  Net  earnings  were  $550,- 
920,933,  a  gain  of  $158,171,953,  or  20.24 
per  cent  over  1915.  The  companies 
have  $2,864,325,700  outstanding  bonds, 
$963,377,500  preferred  stock  and  $2,506,- 
637,835  common  stock. 


i'hitiiiinn  Refining  la   1916.     Prelimi 
oarj  eel  Imat  i    bi  ed  on  prad  icallj  i  on 
plete  returns  made  to  the  United  States 
Geological  Surveyi   Department   of  the 

Interior,    by    domestic    refiner.-    of    plat  I 

Hum  indicate  that  in  1916  approximate 
iv  488  ounce    of  dome  1 1c  crude  plat i 

mini   (abOUl    74  Dei  Cent    metal)   were  re 
lined,  producing   17'J  ounces  of  platinum, 

8 1  ounces  of  Iridium,  and  1 1 8  oux 
iridosmine,  and   that   w >, i  is  ounces  of 
South   American  crude   platinum,  about 
88    per    cent    pure,    were    refined. 

The   Electric  Vehicle  as  a  Carrier  of 

Explooivee. — A.  Jackson  Marshall,  sec- 
retary of  the  Electric  Vehicle  Section  of 
the  National  Electric  Light  Association, 
calls  attention  to  the  value  of  the  elec- 
tric vehicle  in  the  transportation  of  ex- 
plosives. He  says:  "The  electric  vehicle 
i  particularly  adaptable  because  of  its 
lack  of  fire  danger  and  its  fixed  max- 
imum speed  and  easy  control,  which 
lessen  the  chance  of  collision.  These 
electric  trucks  are  used  in  New  York 
City  by  a  large  manufacturer  of  ex- 
plosives, and  are  accepted  by  the  bureau 
of  combustibles  of  the  New  York  Fire 
Department  as  the  safest  means  of 
transporting  explosives  through  the  city 
streets." 

Export  Situation  Discussed  Before 
St.  Louis  Jovians. — At  the  luncheon  of 
the  St.  Louis  Jovian  League  on  March 
27,  D.  S.  Kramer,  head  of  the  export  de- 
partment of  the  Century  Electric  Com- 
pany, St.  Louis,  delivered  an  address  on 
trade  conditions  in  foreign  countries. 
Mr.  Kramer  had  just  returned  from  an 
extended  tour  of  the  world.  He  stated 
that  some  of  the  British  manufacturers, 
in  their  attempt  to  supply  inexpensive 
electric  motors  like  those  furnished  by 
the  German  manufacturers  before  the 
war,  had  designed  motors  along  similar 
lines.  He  pointed  out  the  fact  that 
American  manufacturers  would  do  bv:t- 
ter  to  build  a  reputation  for  reliable  ap- 
paratus at  consistent  prices  than  to 
compete  with  the  low  prices  of  inferior- 
quality  motors.  R.  J.  Russell,  secretary 
of  the  Century  Electric  Company,  pre- 
sided as  chairman  of  this  meeting. 

Increased  Costs  Overcome  in  Part  by 
Larger  Gross. — In  the  statement  cover- 
ing the  period  of  twelve  months  ended 
March  31,  1917,  the  American  Light  & 
Traction  Company,  through  Alanson  P. 
Lathrop,  the  president,  says:  "This  com- 
pany, in  common  with  others,  is  experi- 
encing a  period  of  high  operating  costs, 
due  principally  to  unusual  conditions 
prevailing  in  the  labor  and  material 
markets,  and  to  the  increased  taxes. 
Fortunately  these  abnormal  operat- 
ing costs  are  offset  to  some  consider- 
able extent  by  the  very  satisfactory 
increases  in  gross  business,  these 
increases  in  volume  being,  in  nearly 
every  instance,  the  largest  the  subsid- 
iary companies  have  ever  experienced. 
The  increased  gross  for  March  is  $179,- 
939,  or  14.5  per  cent;  for  the  three 
months  ending  March  31,  $471,471,  or 
12.35  per  cent,  and  for  the  twelve 
months  ending  March  31,  $1,682,177, 
or  11.69  per  cent.  This  expansion  of 
business  promises  well  for  the  future 
and  for  the  time  when  operating  condi- 
tions return  to  a  more  nearly  normal 
basis." 


Associations 
and  Societies 

I  bfl   Directory   of  Electrical    ftssods 

tions,  which  \*  regularly  printed  la 

the  t i rut  Issue  of  each  month,    uppcara 

on  page  879  of  this  number, 


Lafayette    College    Branch    of    a.    i 

E.  E. — The  .student  branch  of  the  Amer- 
ican Institute  of  Electrical  Engineers 
at  Lafayette  College  held  a  meeting  on 
April  19.  The  subjects  of  the  papers 
presented  were  "Elementary  Principles 
of  Light  and  Lighting,"  by  E.  E.  Tanzer, 
instructor  in  illumination,  and  "The 
History  of  the  Manufacture  of  Incandes- 
cent Lamps,"  by  Dr.  J.  T.  Rood,  head 
of  the  electrical  department. 

Missouri  Association  of  Public  Utili- 
ties.— The  entertainment  committee  of 
the  Missouri  Association  of  Public 
Utilities  has  arranged  to  have  its  an- 
nual convention  on  board  the  steamer 
Quincy.  The  convention  will  be  held 
May  17,  18  and  19.  The  boat  will  leave 
St.  Louis  on  May  17  at  9.30  a.  m.,  run 
to  Cape  Girardeau  and  return.  The  de- 
tails of  the  program  have  not  yet  been 
fully  arranged,  but  will  be  announced 
later  in  these  columns. 

Hudson  County  (N.  J.)  Electric  Club 
Organized. — The  electrical  contractors 
of  Hudson  County  (N.  J.)  met  at  Jer- 
sey City,  N.  J.,  on  April  18,  and  organ- 
ized the  Hudson  Electric  Club.  The 
following  officers  were  elected:  Presi- 
dent, H.  J.  Reitze,  Jersey  City;  first 
vice-president,  A.  L.  Hildner,  Wee- 
hawken;  second  vice-president,  H.  A. 
Schuller,  Bayonne;  third  vice-president, 
Samuel  Cross,  Hoboken;  secretary, 
William  Doellner,  Jersey  City;  treas- 
urer, Frank  B.  DeWitt,  Jersey  City; 
sergeant-at-arms,  B.  Moser,  Jersey 
City.  The  object  of  the  club  is  to  hold 
regular  meetings  at  least  once  a  month, 
when  subjects  of  interest  will  be  dis- 
cussed and  in  most  cases  a  speaker  se- 
cured for  the  evening.  Membership  is 
open  to  any  one  connected  with  the 
electrical  industry. 

Recent  Applications  of  Electricity  in 
the  Steel  Industry.— The  Philadelphia 
Section  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  held  its  regu- 
lar monthly  meeting  on  May  5,  at  which 
meeting  G.  E.  Stoltz  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa.,  spoke  on 
some  recent  applications  of  electricity 
in  the  steel  industry.  Mr.  Stoltz  briefly 
outlined  the  more  recent  developments 
in  the  application  of  electric  motors  in 
the  steel  mill,  such  as  the  use  of  the 
Illgner  system  to  drive  a  28-in.  (70.7- 
cm.)  three-high  structural  mill,  in  or- 
der to  accomplish  the  rapid  changes  in 
speed  found  desirable.  The  recent  ten- 
dency toward  large  turbine  units  in  the 
steel  plant  was  also  brought  out  and  a 
comparison  was  made  of  25-cycle  and 
60-cycle  generating  economies.  The 
broadening  field  of  the  central  station  in 
supplying  power  to  steel  mills  was  also 
discussed. 
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Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


John  G.  Barry  of  Schenectady  has 
been  appointed  general  sales  manager 
of  the  General  Electric  Company.  Mr. 
Barry  has  long  been  manager  of  the 
company's  railway  department,  the 
duties  of  which  he  will  continue  to  exer- 
cise. He  began  his  business  career  as 
production  clerk  for  the  Thomson-Hous- 
ton Company  at  Lynn,  Mass.,  in  1890. 
Soon,  however,  he  was  transferred  to 
the  company's  Boston  office  in  the  com- 
mercial department.  In  1892  the 
Thomson-Houston  Company  and  the 
Edison  General  Electric  Company  were 
united  to  form  the  General  Electric 
Company,  and  two  years  later  Mr. 
Barry  was  transferred  to  Schenectady, 
where,  in  the  railway  department,  he 
soon  became  assistant  manager  and  in 
1907   manager. 

Robert  Lindsay,  vice-president  and 
general  manager  of  the  Cleveland  Elec- 
tric Illuminating  Company,  has  been 
elected  a  director  and  member  of  the 
executive  committee  of  the  Republic 
Railway  &  Light  Company. 

William  D.  Ray,  for  the  past  two 
years  vice-president  and  general  man- 
ager of  the  Pennsylvania  Utilities 
Company  at  Easton,  Pa.,  was  on  April 
17  tendered  a  banquet  at  the  Pomfret 
Club,  Easton,  by  a  number  of  his 
friends  among  the  leading  business  and 
professional  men  of  the  city,  upon  his 
retirement  from  active  charge  of  the 
electric  and  gas  properties  at  Easton. 
Following  several  complimentary 
speeches,  Mr.  Ray  was  presented  with 
a  gold  watch  as  a  token  of  the  esteem 
of  the  community. 

H.  C.  Morris,  general  manager  of  the 
Dallas  (Tex.)  Gas  Company,  was  elected 
president  of  the  Southwestern  Electri- 
cal and  Gas  Association  at  its  annual 
meeting  in  Dallas  on  April  26-28.  He 
was  born  in  Detroit  in  1879  and  entered 
the  service  of  the  Detroit  City  Gas 
Company  in  1898.  For  two  years  fol- 
lowing 1902  he  was  superintendent  of 
the  Saginaw  (Mich.)  City  Gas  Company, 
and  thereafter  until  1908  he  acted  as 
assistant  general  manager  of  the  Bay 
City  Gas  Company  and  the  Bay  City 
Traction  &  Electric  Company.  He  then 
went  to  Dallas  as  superintendent  of  the 
company  he  is  now  with  and  later  was 
made  general  manager. 


O.  R.  Sturzinger,  superintendent  of 
the  Northwestern  Ohio  Railway  & 
Power  Company,  Toledo,  Ohio,  has  re- 
signed, and  the  office  has  been  abol- 
ished. 

Ernest  Vanarsdel  has  resigned  from 
the  Kentucky  Utilities  Company,  where 
he  was  in  charge  of  operation,  to  be- 
come connected  with  the  operating  de- 
partment of  the  Interstate  Public  Serv- 
ice Company  at  Indianapolis. 

E.  E.  Nelson,  for  the  past  eleven 
years  electrical  engineer  for  the  North- 
ern Texas  Traction  Company,  Fort 
Worth,  Tex.,  has  resigned  to  become 
connected  with  the  Adirondack  Electric 
Power  Corporation,  Utica,  N.  Y. 

J.  E.  Wilson  of  Boston  has  been  ap- 
pointed secretary  of  the  Electrical  Con- 
tractors' Association  of  Massachusetts 
to  fill  the  vacancy  caused  by  the  death 
of  Henry  D.  Templex.  Mr.  Wilson  was 
formerly  special  representative  of  the 
association. 

Walter  Alexander  has  resigned  as 
chairman  of  the  Wisconsin  Railroad 
Commission,  effective  May  1,  to  accept 
the  position  of  superintendent  of  mo- 
tive power  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railroad  Company.  Mr.  Alex- 
ander was  appointed  a  member  of  the 
Wisconsin  Railroad  Commission  a  little 
more  than  two  years  ago,  to  succeed 
David  S.  Harlowe.  At  that  time  he 
was  master  mechanic  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad  Com- 
pany. No  successor  to  Mr.  Alexander 
has  as  yet  been  named. 

Joseph  Pratt,  for  the  last  twelve 
years  employed  by  the  Woonsocket 
branch  of  the  Blackstone  Valley  Gas  & 
Electric  Company,  has  resigned  his  posi- 
tion as  superintendent  of  outside  dis- 
tribution and  has  accepted  a  position  as 
salesman  with  the  Boss  Electric  Supply 
Company  of  Providence.  Mr.  Pratt  en- 
tered the  employ  of  the  lighting  com- 
pany as  office  boy  and  was  later  made 
assistant  in  the  stock  rooms,  from 
where  he  was  transferred  to  the  inside- 
wiring  department.  When  the  concern 
ceased  to  contract  for  house  wiring  he 
was  put  in  charge  of  the  trouble  and 
meter  department,  a  position  he  held 
until  last  fall,  when  he  was  made  super- 
intendent of  outside  distribution. 

H.  F.  Jackson,  newly  elected  presi- 
dent of  the  Pacific  Coast  Section, 
N.  E.  L.  A.,  was  born  in  Kansas  City, 
Mo.,  in  1871.  At  the  age  of  twenty-one 
he  was  appointed  to  the  United  States 
Military  Academy  at  West  Point,  from 
which  he  was  graduated  with  the 
class  of  1896.  He  was  detailed  with  the 
regiment  at  Newport,  R.  I.,  until  the 
fall  of  1898,  when  he  went  to  Cuba  for 
service  during  the  Spanish-American 
War.    From  1898  to  1901  he  served  with 


General  Fitzhugh  Lee  and  General 
Leonard  Wood  in  various  staff  capac- 
ities and  during  this  time  gained  a  wide 
variety  of  experience.  His  responsibil- 
ity at  times  extended  over  some  15,000 
men.  He  became  acting  chief  engineer 
of  the  Seventh  Army  Corps,  captain  and 
acting  judge  advocate,  Department  of 
Western  Cuba,  and  served  with  General 
Gorgas  in  camp  location  and  general 
sanitary  work.  G.  F.  Greenwood  of  the 
Havana  Electric  Railway  induced  Mr. 
Jackson  to  secure  a  leave  of  absence 
from  the  army  in  the  latter  part  of 
1900  to  take  charge  of  the  railway  sys- 
tem and  in  the  capacity  of  assistant 
general  manager.  Mr.  Jackson  managed 
these  properties  for  one  year.  In  1901 
he  was  appointed  a  member  of  a  board 
of  three  officers  to  plan  and  carry  out 
army  and  navy  maneuvers  in  connection 
with  the  defenses  of  Portland,  Me.  This 
work  called  for  the  co-ordination  of 
various  government  departments  in- 
volving pioneer  work  along  this  line, 
which  culminated  in  the  highly  success- 
ful maneuvers  carried  out  in  1903.  Mr. 
Jackson  then  attended  the  government 
school  of  submarine  defense,  from 
which  he  was  graduated  in  1904,  and 
was  immediately  detailed  as  the  first 
army  officer  to  take  up  instruction  at 
the  General  Electric  Works  in  Schenec- 
tady. In  1905  he  became  artillery  engi- 
neer of  defenses  at  Old  Point  Comfort, 
Va.,  whence  he  was  transferred  to 
Washington,  D.  C,  as  assistant  to  the 
chief  of  artillery.  Mr.  Jackson  resigned 
from  government  service  in  1906,  with 
the  idea  of  rounding  out  his  training 
by  experience  in  civil  life.  Since  that 
time  he  has  been  identified  with  the  con- 
struction and  operation  of  the  Stanis- 
laus hydroelectric  development,  work- 
ing up  through  the  ranks  to  be  gen- 
eral manager,  and  recently  to  the  posi- 
tion of  president  of  the  Sierra  &  San 
Francisco  Power  Company  and  the 
Coast  Valley  Gas  &  Electric  Company. 
During  this  time  he  has  controlled  the 
expenditure  of  about  $11,000,000,  at 
times  directing  the  work  of  some  1500 
employees.  Captain  Jackson  reported 
to  Washington  by  telegraph  at  the  out- 
break of  the  war  to  place  at  the  gov- 
ernment's disposal  such  service  as  it 
might  be  considered  that  his  training 
qualifies  him  to  render. 


s.;s 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Vews  of  the  Trade  for  the  Manufacturer ,  Wholesaler  ami  Jobber  of  Electrical  Equipment 

dud  Supplies     Notes  mi   I  ml ust rial  Activities  and  Business  Methods 


piRM    UNDERTONE  IN 

JOBBING  CONDITIONS 

Little  Change  During  Past  Month,  Collections  Some- 
what Better.  Prices  on  Iron  Conduit  Higher, 
Insulated  Wire  Lower 

Job!>nn:  conditions  throughout  the  United  States,  ac- 
sording  to  the  regular  reports  received  by  the  Klkctrical 
WORLD,  show  I  it  tic  change  from  last  month  in  spite  of  the 
existing  Btate  of  war.    With  the  exception  of  New  England, 

the  out  rami'  of  this  country  into  the  war  has  had  little 
apparent  effect  on  the  electrical  trade.  New  England  job- 
bers arc  using  telegraph  and  telephone  facilities  more 
than  ever  before  in  the  effort  to  meet  the  increasing  busi- 
ness due  to  the  war.  Preferential  shipments  based  on  bona 
ride  war  order  or  allied  business  are  being  handled  with 
appreciation  of  their  importance  by  the  railroad  interests. 
Some  war  order  jobs  are  being  taken  by  jobber  contractors 
on  a  "cost-plus"  basis. 

Prominent  jobbers  feel  that  the  entry  of  New  England 
into  active  manufacturing  of  wooden  munition  and  food 
carriers  for  overseas  trade  to  offset  the  losses  of  vessels 
resulting  from  the  submarine  campaign  will  bring  increased 
prosperity  to  the  coastal  sections  and  indirectly  stimulate 
the  demand  for  electric  service.  The  need  of  closer  co- 
operation between  the  government  and  manufacturing  in- 
terests has  been  emphasized,  notably  along  the  line  of  per- 
mitting plants  to  continue  their  normal  industrial  output 
up  to  the  latest  possible  moment  before  taking  on  preferen- 
tial governmental  contracts,  some  delays  having  occurred 
due  to  shutdowns  ordered  to  take  place  before  the  plants 
were  actually  given  the  word  to  start  production  on  military 
or  quasi-military  material.  By  subdividing  government 
orders  much  work  can  be  handled  flexibly  and  rapidly  with 
minimum   interference  with  regular  industrial   needs. 

Little  Change  in  Prices 

Prices  are  for  the  most  part  stationary.  Iron  conduit 
has  advanced  considerably,  while  insulated  copper  wire 
in  large  lots  has  softened  somewhat.  Iron  conduit  in  two 
years  has  advanced  over  100  per  cent.  In  the  past  month 
it  increased  per  hundred  almost  $1. 

There  has  been  little  change  in  the  condition  of  stocks 
during  the  past  month.  Generally  they  are  large  and 
ample.  Stocks  in  which  the  price  of  copper  wire  is  a  domi- 
nant factor,  according  to  an  Eastern  report,  such  as  insu- 
lated wire,  knife  switches,  etc.,  are  rapidly  diminishing 
and  are  relatively  low  as  compared  with  a  year  ago.  The 
most  notable  feature  in  stock  movement  on  the  Pacific  Coast 
is  that  in  practically  all  lines  the  number  of  turnovers  has 
increased;  that  is,  where  the  rate  last  year  was  three  and  a 
half  turnovers  it  is  now  four  and  a  half. 

In  the  Middle  West  delayed  deliveries  are  still  forcing  the 
jobbers  to  keep  on  hand  wherever  possible  a  stock  larger 
than  normal.  Jobbers'  customers  in  this  section  are  carry- 
ing practically  normal-size  stocks,  so  that  a  large  per- 
centage of  the  business  the  jobber  handles  consists  of 
material  that  is  to  be  used  immediately. 

Volume  of  buying  is  still  large,  although  there  has  been 
an  appreciable  slowing  up  in  some  directions.  In  some 
instances  jobbers  find  it  advisable  to  buy  from  hand  to 
mouth,  following  the  example  of  customers.  There  has 
been  a  marked  falling  off  in  many  lines  purchased  for 
retail  consumption.  Decreased  building  has  been  respon- 
sible for  this  in  many  centers.  For  wholesale  consumption, 
however,  it  is  reported  that  business  is  still  as  brisk  as 
ever. 

An   unusually  heavy  demand  for  electric  motors,   cable 
and   flood-lighting   equipment  is   a   feature   of  the   present 


situation   m   New   England.     Deliveries  cannot    be    aid  to 
have  improved  much,  ami  the  pressure  upon  the  n 

t  u r  its   is   now  so  great  in   industrial   Supply   lines   that  it  is 
practically   hop.  I.-  .     to  expect    anything   like  early  deliveries 

on  non-stamlard  equipment.  Transportation  difficulties  i 
tinue  to  handicap  the  movement  of  goods,  but  perhaps  to  a 
Less  degree  than  a  month  ago.  Jobbers  allied  with  electrical 
contracting  interests  are  doing  all  they  can  to  adapt  equip- 
ment for  temporary  industrial  service,  especially  in  the 
motor  field,  where  approximate  sizes,  combinations  of  motor 
types,  pulley  adjustments  and  modifications,  etc.,  must  be 
made  to  provide  the  solution  for  many  local  power  situa- 
tions. A  prominent  central  station  man  remarked  last  week 
that  he  could  dispose  of  a  thousand  dollars'  worth  of 
motors  every  seven  days  if  he  could  obtain  them,  and  in 
some  localities  a  rushing  business  is  being  done  in  the 
reconnecting  of  induction  motors  for  higher  or  lower  voltage 
service.  Price  is  no  object  in  many  of  these  motor  installa- 
tions at  present,  speed  of  installation  being  the  sine  qua 
non. 

Appliance  Demand  Off  in  New  England 

As  for  appliances,  it  is  feared  that  the  demand  for  these 
in  New  England  may  not  attain  the  desired  volume  unless 
the  tendency  toward  hysterical  parsimony  is  counteracted 
by  a  more  intelligent  appreciation  on  the  part  of  the  public 
that  so  far  as  possible  the  tide  of  general  business  must 
flow  full  under  war  conditions  no  less  than  in  peace.  Some 
prospect  exists  that  prices  of  appliances  may  go  lower  if 
overstocking  becomes  acute.  A  good  start  is  being  made  on 
fan  motor  business. 

The  volume  of  buying  during  the  next  thirty  to  ninety 
days  in  the  Middle  West  will,  of  course,  depend  on  general 
business  conditions.  If  prices  remain  firm,  jobbers  will 
expect  no  let-up  in  business.  If  prices  weaken  business  will 
fall  off,  since  the  trade  declines  to  buy  on  a  falling  market. 
There  is  a  divergence  of  opinion  as  to  the  extent  of  busi- 
ness which  may  be  expected  from  industrial  plants.  A  few 
think  industrial-plant  expansion  has  reached  its  zenith; 
others  believe  that  manufacturers  will  succeed  in  getting 
a  part  of  the  $7,000,000,000  the  government  will  spend  and 
that  this  must  of  necessity  make  for  sound  business  condi- 
tions. A  rumor  is  abroad  in  the  trade  that  a  Detroit  com- 
pany has  already  secured  an  order  for  100  carloads  of 
conduit  and  250  100-kw.  generators  to  be  used  in  ship- 
building. The  most  noticeable  demands  are,  of  course,  for 
the  things  which  the  jobber  finds  hardest  to  get.  The 
lamp  situation  is  still  bad  and  the  inability  of  the  manu- 
facturers to  supply  the  jobbers  is  accredited  to  a  combina- 
tion of  causes,  including  cessation  of  foreign  shipments, 
extraordinary  demand,  and  difficulty  with  the  glass  situa- 
tion. Motors,  transformers  and  conduit,  which  come  from 
the  East,  are  very  much  delayed  by  railroad  embargoes. 
Telephones  are  almost  impossible  to  get.  Some  jobbers  find 
that  magnet  wire  and  stranded  wire  are  hard  to  get  and 
report  that  the  mills  are  drawing  only  the  larger  sizes. 
The  effect  of  the  "wire-your-home-time"  campaign  has 
made  itself  felt  to  some  degree,  so  that  there  has  been  a 
demand  for  wiring  devices  and  some  socket  appliances. 
Jobbers  who  are  carrying  automobile  specialties  are,  of 
course,  experiencing  a  seasonable  increase  in  this  class 
of  goods  and  look  for  a  good  year  unless  gasoline  goes 
to  more  than  30  cents  a  gallon.  At  present  it  is  the  general 
feeling  that  the  current  year  to  date  has  produced  a 
business  above  normal  and  that  a  continuation  of  good 
times  may  be  expected. 

Buying  on  the  Pacific  Coast  will  be,  as  heretofore,  con- 
servative and  careful.  However,  the  jobbers  have  found  it 
advisable  to  order  farther  ahead  than  heretofore,  charge 
to  be  made  for  goods  at  market  price  on  date  of  delivery. 
This   eliminates   the   gambling   element   in    advance   orders 
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and  at  the  same  time  gives  the  manufacturer  advance 
notice  of  requirements. 

Plant  and  line  equipment  has  been  in  demand  in  south 
Pacific  Coast  territory.  Wire  in  system  extensions  and 
shipyard  work  has  marked  the  Northwest  trade.  The  most 
active  demands  are  in  the  industrial  and  government  fields. 
Contractors'  business  is  about  par. 

During  the  last  two  weeks  buying  has  been  considerably 
heavier  in  the  Northwest,  on  account  particularly  of  steel 
advances.  The  orders  being  placed  now  call  for  early  fall 
delivery.  Many  of  the  larger  houses  in  that  vicinity  are 
trying  to  cover  for  months  ahead,  but  are  being  held  back 
by  uncertain  freight  conditions  which  show  no  signs  of 
improving.  Demand  continues  about  the  same.  The  bulk 
of  the  business  is  being  carried  on  with  the  shipbuilding 
concerns  in  the  large  cities  of  the  Puget  Sound  country, 
which  are  rushed  to  capacity.  An  increase  in  demand  from 
the  shipbuilding  firms,  due  to  the  wooden-ship-building 
program  announced  by  the  United  States  government,  is 
anticipated.  Supply  dealers  are  making  all  preparations 
possible  to  care  for  the  increase. 

A  heavy  demand  in  wiring  materials  has  been  felt  in  the 
South,  especially  for  textile  industries. 

Credits  and  collections  have  shown  little  change  during 
the  past  month,  what  change  there  was  being  generally 
better.  Less  speculation  has  been  noted  and  therefore  a 
falling  off  somewhat  in  credits. 

In  the  Southern  districts  that  were  visited  by  the  boll 
weevil  collections  are  not  good.  In  certain  counties  whole 
communities  are  practically  destitute;  merchants  in  the 
towns  dependent  on  these  communities  having  sold  a  con- 
siderable volume  of  their  stock  are  without  means  of  re- 
placing same,  and  in  some  instances  small  country  stores 
may  be  found  with  shelves  almost  entirely  empty.  The 
condition  in  these  sections  is  very  serious  and  steps  are 
being  taken  by  public-spirited  citizens  to  furnish  these 
destitute  farmers  with  sufficient  seed  to  make  their  crops 
this  year.  In  such  communities,  which  are  situated  prin- 
cipally in  what  is  known  as  the  hill  country  of  Mississippi, 
it  is  almost  hopeless  for  jobbers  to  collect  past-due  accounts 
until  better  conditions  are  created. 

In  the  Middle  West  credits  and  collections  for  a  time 
slowed  up  with  some  jobbers,  the  slowing  up  being  at- 
tributed to  the  difficulty  jobbers'  customers  had  for  a  short 
time  in  collecting  from  their  customers.  This  period,  how- 
ever, seems  to  be  passed  so  that  credits  and  collections  are 
now  about  normal. 

The  war  has  had  little  effect  in  the  Far  West  in  shorten- 
ing terms  or  restricting  credits  to  regular  customers.  The 
trade  acceptance  plan  in  the  Northwest  is  working  well, 
no  defaults  having  yet  been  reported.  There  is  plenty  of 
money  in  evidence. 


CANADIAN  MARKET  FOR 

FOREIGN  ELECTRIC  GOODS 

Statistics  for  Year   Ended  March  31,   1916,  Show  a 

Marked   Falling   Off  in  Imports — All 

Countries   Affected 

Statistics  have  recently  been  issued  showing  the  import 
trade  of  Canada  for  the  year  ended  March  31,  1916,  com- 
pared with  that  for  the  previous  year.  With  the  exception 
of  carbons,  all  of  the  strictly  electrical  material  listed  showed 
a  decreasing  value  of  imports  for  the  1915-1916  period  over 
the  1914-1915  period.  Imports  of  copper  wire  dropped  from 
$25,000  to  $18,000;  incandescent  lamp  bulbs  from  $70,000  to 
$63,000;  insulators,  batteries,  telegraph  and  telephone  instru- 
ments from  $4,344,000  to  $3,582,000;  motors,  generators  and 
dynamos  from  $1,249,000  to  $901,000.  The  increase  in  car- 
bons was  from  $44,000  to  $52,000. 

While  in  the  1914-1915  period,  which  included  the  four 
months  previous  to  the  war,  the  imports  were  from  almost 
lall  of  the  principal  nations  of  Europe,  since  that  time  practi- 
cally the  entire  electrical  imports  to  Canada  have  been  sup- 
plied by  the  United  States  and  Great  Britain.  The  British 
trade  in  purely  electrical  goods  fell  off  from  around  $700,000 
to  a  little  more  than  $200,000.  The  imports  of  American 
electrical  goods  dropped  from  around  $5,000,000  to  a  little 
more  than  $4,300,000. 


THE  DAY  OF  THE  SMALL 

ELECTRICAL  MANUFACTURER 

He  Is  Receiving  the  Overflow  Business  from  Larger 

Concerns  and  Thereby  Laying  Foundation  for 

Larger  Business  in  the  Future 

Without  a  doubt  this  is  the  day  of  the  small  electrical 
manufacturer.  Orders  are  coming  his  way  that  ordinarily 
he  would  not  even  have  an  opportunity  to  bid  on.  Now, 
however,  the  large  manufacturers  are  sold  out  and  orders 
are  taken  only  on  the  understanding  that  it  will  be  a  long 
time  before  the  goods  are  delivered.  The  overflow  trade, 
therefore,  is  going  to  the  small  manufacturer  who  is  in  a 
position  to  turn  out  a  limited  amount  of  goods  in  less  time 
than  it  would  take  the  larger  manufacturer.  It  has  been 
estimated  that  50  per  cent  of  the  orders  received  by  the 
smaller  manufacturers  are  orders  that  the  large  manufac- 
turers cannot  handle. 

Because  of  the  smaller  overhead  and  less  complex  or- 
ganization and  routine  of  the  small  manufacturers  their 
profits  have  undoubtedly  been  larger  proportionately  than 
have  those  of  the  large  concerns.  It  has  been  estimated 
that  the  routine  cost  per  order  for  the  large  manufacturers 
is  in  the  neighborhood  of  $25. 

The  smaller  manufacturers,  being  as  a  rule  specialists  on 
some  one  class  of  goods,  furnish  a  product  that  generally 
is  excellent.  In  order  to  compete  their  article  must  be  sold 
on  a  quality  basis  with  emphasis  on  special  features. 

Consequently  the  small  manufacturer  of  electrical  equip- 
ment views  the  present  with  the  utmost  satisfaction  for 
two  reasons:  First,  his  business  is  larger  and  more  profit- 
able than  ever,  and  second,  he  has  accumulated  a  large  list 
of  customers  whom  he  probably  never  would  have  served 
except  for  such  unusual  conditions. 


METALS  MARKET  IS  FOR 

THE  MOST  PART  QUIET 

Lead  and  Iron  Products  Advance  Under  Large  De- 
mand— Little  Buying  in  Other  Metals — 
Copper  Quotations  Nominal 

With  the  exception  of  iron  and  lead,  the  metals  markets 
continue  dull.  There  is  no  demand  to  speak  of,  and  what 
buying  there  is  is  spot  and  in  small  quantities.  Copper 
prices  hardened  somewhat  at  the  beginning  of  the  week 
on  rumor  of  heavy  foreign  inquiries.  At  present  the  mar- 
ket seems  stagnant.  Nominal  quotations  on  Tuesday  for 
electrolytic  were  as  follows:  May,  31.25  cents;  June,  30.25 
cents;  third  quarter,  26.5  cents;  fourth  quarter,  25.5  cents. 

The  market  for  tin  stays  quiet.  London  prices  are 
higher  in  expectation  of  American  demand.  Imports  con- 
tinue light. 

Spelter  market  is  quiet  but  firm.     Demand  is  small. 

Lead  prices  are  advancing  under  a  heavy  demand. 

Iron  and  steel  continue  to  advance.  Prices  for  iron  pipe 
are  expected  to  go  six  to  eight  points  higher  before  the 
week  is  out. 


NEW    YORK    METAL   MARKET    PRICES 

f April  24 N     , May  1 s 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid     Asked 

Copper :                                                         £        s     d  £        s     d 

London,    standard   spot 130      0      0  130      0      0 

Prime  Lake    30.50       to  31.00t  30.50  to  31.00t 

Electrolytic 30.00       to  31.00f  31.00to31 

Casting    26.75      to  27.25f  27.60  to  28 

Copper  wire  base    37.50      to  38.00t  36.50  to  37. 50t 

Lead     9.00  9.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.   smelter 21.00  19.00 

Spelter,     spot     8.92 y2  to    9.17%  9.55  to    9.67V 

Tin,    Straits    57.50f  58.50' 

Aluminum.  98  to  99  per  cent.  .  .  .56.00       to  58.00  56.00  to  58.00 

OLD    METALS 

Heavy   copper  and   wire 25.50      to  26.50  25.50  to  26 

Brass,  heavy   16.00      to  16.50  16.00  to  16 

Brass,   light    12.00      to  12.50  12.00  to  12.5-0 

Lend,  heavy   7.50       to     7. 7.".  7.50  to     7 

Zinc    scrap     6.25       to  6.50  to     7.00> 

tNominal. 
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Current  Prices  of  Electrical  Supplies 

l'lu-  pricei  quoted  in  thoM  prevailing  In  stand. ml  package  or  specified  lots  on  apparatui  and  ap- 
pliancei  ui  Baitern  and  Middle  West  tnarketi  at  the  beginning  of  business  on  Monday  of  this  week. 

I'lu-v    arc    In    all    CaMI    the    net    pricei    01    pricei   subject   tO  dilCOUntl  from  standard  lists  to  contractors, 

centra]  itationa,  dealeri  and  others  engaged  In  the  resale  oi  such  ^oods. 

Pricei  m  Southern  and  Othei  nearby  markets  will  rule  about  the  same  as  those  in  the  Middle 
West  although  alight  modification!  to  cover  increased  freight  and  local  demands  should  be  expected. 
In  the  Fai  West  and  on  the  Pacific  Coaal  the  prevailing  prices  are  naturally  higher,  covering  as  they 
must  increaied  freight  and  the  necessity  of  larger  stocks  with  increased  interest  and  warehouse 
charge!  on  account  oi  the  distances  from  sources  of  supply,  infrequent  turnover  of  stock  and  uncer- 
tainty ai  to  delivery  of  goods  in  transit.  Moreover,  the  bar  West  presents  a  wide  variation  in  demand 
due  to  •>  sin. ill  population  ipread  over  a  wide  area  in  agricultural  and  mining  communities,  as  con- 
trasted with  the  denser  population  of  the  East,  its  nearness  to  the  sources  of  supply,  the  more  fre- 
quent turnover  in  stocks  and  the  constant  demands   which   arise  in  industrial   centers. 


i,.'ss  than 
500  Kt. 
N,.  Chicago      N.  v 

ii         ,...|18  oo       |18  00 

IS    29.89  29.71 

in    (1.61  tin; 

s       60.18  59.64 

6        ....    82.20         94.71 


RUBBER-COVERED    WIRE    N.    C. 

SoMd-Oonducrorj  Single-Braid 

Price  per  L000  Bt  Net- 


,liii  to 

1000  Ft 

Chicago       \.  v 

116.00 


.1  :,i 


$14.50 

48.12 
81.18 


1  linn  to 
'  Kt. 
IgO       N.  Y. 
|14  no 


METALLIC    FLEXIBLE 


29  65 
12.96 
68.60 


ANNUNCIATOR    WIRE 

Per  Lb   Nel  Chicago 

No    18,  loss  than  full  spools $o.6n 

No    is.  full  spools   0.68 

WEATHERPROOF  WIRE 
Solid-Conductor,  Triple-lira  id .  Sizes  4/0  to  8,  Inc. 
ivr  100  Lb.  Net  Chicago 

than  25  lb $15. oo 

86   to  SO   lb 44.00 

50  to  100  lb 48  00 

LAMP    CORD 
Ootton-Covered,  Type  C,  No.  IS 
Per  1000  Kt.  Nel  Chicago 

Less  than  coil    (250  ft.) $38.16 

Coil    to    1000    ft 28.62 

PIPE  FITTINGS 
Conduits,  V.V.,   Unilets  and  Similar 
Discount  Chicago 

Less  than  1/5  std.  pkg 25% 

1/5  to  std.  pkg 32% 

Std.  pkg 40% 

RIGID    IRON    CONDUIT,    CARD    NO.    37 

Conduit.  List,  per  Foot 
Size,  in.  Chicago 

u IO.osl, 

%  ■        °8$ 

% 

% 

1 

Hi 

1% 


$12.  50 
18.60 
26.87 

46.28 
59.53 


N.  Y. 

$0.45»i 
0.44% 


N.  Y. 

$43.25 
42.25 
41.25 


N.  Y. 

$35.77 

27.18 


1% 


.08% 
.11% 
.17 
.23 

.27% 
.37 
.58% 
.76% 


N.  Y. 

25% 
32% 
40% 


N.  Y. 
$0.08% 
.08% 

•  08% 

•  11% 
.17 
.23 

■  27% 
.37 

•  58% 

•  76% 


COUPLINGS  AND    ELBOWS.    CARD    NO.   37 


Couplings.  List. 


Size, 


k 


l 

i% 

i% 

2  . 
2% 
3 


Each 
Chicago 
.$0.05 
.  .06 
.  .07 
.  .10 
.      .13 

.  .  .17 
.  .21 
.  .28 
.      .40 

.  .      .60 


Each 
N.  Y. 
$0.05 
.06 
.07 
.10 
.13 
.17 
.21 
.28 
.40 
.60 


Elbows,  List 


Each 

Chicago 

$0.19 

.19 

.19 

.25 

.37 

.45 

.60 

1.10 

1.80 

4.80 


Each 

N.  Y. 

$0.19 

.19 

.19 

.25 

.37 

.45 

.60 

1.10 

1.80 

4.80 


Discount, 
14  In.  to  %  In., 
Per  Cent 


Discount, 

4  In.  to  3  In. 

Per  Cent 


Chicago  N.  Y.  Chicago 

Less  than  2500  lb 13.8  20  15. S 

2500  to  5000  lb 16.8  23  18.8 

(For  galvanized  deduct  six  points  from  above  discounts.) 


N.  Y. 


NON-METALLIC    FLEXIBLE   CONDUIT 


List,   per  Foot. 
Size,  in.    .  .   Chicago  N.  Y. 

7/32 $0.05%  $0.05% 


.06 
.09 
.12 
.15 
18 


Per  1000  Ft.  Net 
Less  than  $15.00  list.. 
$15.00    to    $60.00    list.  . 
$60.00    to    $150.00    list. 


.06 
.09 
.12 
.15 
.18 

7/32  In. 
Chicago 
.  .$36.67 
.    27.50 
.    24.75 


Size,  in. 

1.  .  .  . 
1%.. 
1%.  . 
1%-. 

2.  .  .  . 
2%.. 


List,  per  Foot. 


Chicago 
.0.25 
.  .33 
.  .40 
.  .47 
.  .55 
.    .65 


N.  Y. 

$55.00 
24.50 
21.50 


Chicago 
$40.00 

30.00 
27.00 


N.Y. 

$.25 

.33 

40 

.47 
.55 
.65 


In. 


N.Y. 

$60.00 
27.00 
23.50 


Si/..'.    In 


Peel  per  ( loll , 


CONDUIT 

List  perl 00  i  1 


1 

1  '( 
1  8 


.      25  0 

loo 

66 
60 

.,(, 


<  IhlCagO 

$5.00 

Ki  on 
L8.00 

21.00 
26.00 

81 

II 

52.00 


New  York 
$5.00 

10.00 
13  00 

2  1.00 
26.00 

I.,  (ki 
52.00 


Chicago 
Less  than  coil  per  1000  ft.,  net.. $71. 25 
Cost  to  1000  ft.  per  1000  ft.  net.  .    60.00 


,"  Single  Strip       %"  Double  Strip 


Chicago     N.    V. 

$75.00      $10<;.00 
67.50  90.00 


N.    Y. 

$75.00 

61.50 


%"  Single  Strip        %"  Double  Strip 


Chicago  N.  Y. 
Less  than  coil  per  1000  ft.,  net.. $95. 00  $105.00 
Cost  to  1000  ft.  per  1000  ft,  net.    80.00       82.00 


Chicago 

$100  no 
90.00 


N.  Y. 


FLEXIBLE. STEEL    ARMORED    CONDUCTORS 


Single  Conductor 


No. 
No. 
No. 
No. 
No. 


Chicago 
B.  &  S.  Per 

Size  1000  Ft. 

14   solid $61.00 

12  solid 71.00 

10  solid 90.00 

8  solid 106.00 

6  solid 145.00 


-List- 


N.  Y. 

Per 
1000  Ft. 

$61.00 
71.00 
90.00 

106.00 

145.00 


No. 
No. 
No. 
No. 
No. 
No. 


Chicago 
B.  &  S.  Per 

Size  1000  Ft. 

10   stranded $95.00 

8   stranded 115.00 

6    stranded 160.00 

stranded 205.00 

stranded 266.00 

stranded 315.00 

Twin   Conductor 


-List- 


N.  Y. 
Per 
1000  Ft 
$95  00 
115.00 
160.00 
205.00 
266.00 
315.00 


Chicago 
B.  &  S.  Per 

Size  1000  Ft. 

No.   14   solid $104.00 

No.    12   solid 135.00 

Xo.    10   solid I80.OO 


-List- 


N.  Y. 

Per 
1000  Ft 
$104.00 

135.00 

185.00 


Chicago 

B.  &  S.  Per 

Size  1000  Ft. 

No.      8    stranded ?i;35.00 

No.      6   stranded 370.00 

No.      4    stranded 575.00 

DISCOUNT  PER  1000  FT. 
Single  Conductor 

No.  14  solid:  CJHCna<f° 

Less  than  coil ~t~})Ia? 

Coil  to  1000  ft —10% 

No.  12  solid: 

Less  than  coil +1"* 

Coil  to  1000  ft — 1°% 

Twin  Conductor 

No.   14   solid: 

Less  than  coil ~*~ina 

Coil  to  1000  ft — 1°% 

No.  12  solid: 

Less  than  coil ~*~  ini? 

Coil  to  1000  ft — 1°  7c 


-List- 


N.  Y. 

Per 
1000  Ft 
$235.00 

370.00 

575.00 


N.Y. 
Net 
3% 

Ne 


KNIFE     SWITCHES 
250-Volr,  Front  Connections,  No  Fuse 


Perkins  or  Trumbull  Type  A : 
30-amp.   S.  P.   S.  T.  .  . 
60-amp.   S.  P.  S.  T.  .  . 

100-amp.  S.  P.  S.  T.  .  . 

200-amp.  S.  P.  S.  T.  .  . 

300-amp.   S.  P.  S.  T.  .  . 
30-amp.  D.  P.  S.  T.  .  . 


Chicago 

.  .$0.80 
.  .  1.20 
.  .  2.25 
.  .  3.48 
.  .  5.34 
.  .    1.20 


-List- 


X.  Y. 

$0.80 

l.f" 
2.25 


May  5,  11)17 


ELECTRICAL     WORLD 


871 


LiSt- 


N.  Y. 

$1.78 
3.38 
5  20 
8.00 
1.80 
2.68 
5.08 
7.80 

12.00 

0.42 
0.74 
1.50 
2.70 
0.68 
1.22 
2.50 
4.50 
1.02 
1.84 
3.76 
6.76 


N.  Y. 
Net 
15% 
18% 

10% 
20% 
28% 


KNIFE   SWITCHES    (Continued) 

Perkins  or  Trumbull,  Type   A    (Continued)  :      Chicago 

60-amp.  D.   P.  S.  T $1.78 

100-amp.  D.  P.  S.  T 3.38 

200-amp.  D.  P.  S.  T 5.20 

300-amp.  D.  P.  S.  T 8.00 

30-amp.  3  P.  S.  T 1.80 

60-amp.  3  P.  S.  T 2.68 

100-amp.   3   P.  S.  T 5.08 

200-amp.  3  P.  S.  T 7.80 

300-amp.  3  P.  S.  T 12.00 

Perkins  Type  B  or  Trumbull  Type  C : 

30-amp.  S.  P.  S.  T 0.42 

60-amp.   S.  P.   S.  T 0.74 

100-amp.   S.  P.   S.  T 1.50 

200-amp.    S.   P.   S.   T 2.70 

30-amp.  D.  P.  S.  T 0.68 

60-amp.  D.  P.  S.  T 1.22 

100-amp.  D.  P.  S.  T 2.50 

200-amp.  D.  P.  S.  T 4.50 

30-amp.  3  P.  S.  T 1.02 

60-amp.  3  P.  S.  T 1.84 

100-amp.   3  P.  S.   T 3.76 

200-amp.  3  P.  S.  T 6.76 

DISCOUNT 
Type  A,  Perkins  or  Trumbull :  Chicago 

Less  than  $10  list Net 

$10  to  $25  list 15% 

$25   to  $50  list 18% 

Type  B,  Perkins,  or  Type  C,  Trumbull  : 

Less  than  $10  list 10% 

$10  to  $25  list 20% 

$25   to  $50  list 28% 

OUTLET     BOXES 
Union  Black  List 

Cat.  No.  per  100 

Chicago 

101 $30.00 

102 30.00 

103 25.00 

106 20.00 

Union  Galv.  List 

Cat.  No.  per  100 

Chicago 

101 $30.00 

102 30.00 

103 25.00 

106 20.00 

Black  Galvanized 

Discount  Chicago     N.  Y.  Chicago     N.  Y. 

Less   than    $10.00   list 40%  Net  35%  Net 

$10.00  to  $50.00  list 50%  25%  45%  20% 

SECTIONAL     CONDUIT     SWITCH      BOXES 
C.  F.  Mfg.  Co.  List,  Each        List,  Each 

Chicago  N.  Y. 

No.     155 $0.34  $0.34 

No.     160 0.60  0.60 

Black  Galvanized 

Discount                                        Chicago     N.  Y.  Chicago     N.  Y. 

Less  than  $2.00  list 40%          40%  30%          30% 

$2.00  to  $10.00  list 50%          50%  40%          40% 

$10.00   to   $50.00   list 64%           60%  52%          52% 

MAZDA     LAMPS 
105    to    125    Volts 

Std.  Pkg.  List 

Regular,  clear :  Chicago 

10   to   40-watt — B 100  $0.27 

60-watt — B    100  .36 

100-watt — B    24  .65 

75-watt — C    50  .65 

100-watt— C    24  1.00 

200-watt— C    24  2.00 

300-watt— C    24  3.00 

Round  bulbs,  3y8  in.,  frosted: 

15-watt — G  25    ",n  .50 

25-watt— G  25    50  .50 

40-watt— G   25    50  .50 

Round  bulbs,  3%  in.,  frosted: 

60-watt — G  30    24  .72 

Round  bulbs,  4%  in.,  frosted: 

100-watt— O   35    24  1.05 

, D  i  scou  n  t- 

Chicago 

Less  than   standard  package Net 

Standard  package    10% 


Black  List 
per  100 
N.  Y. 
$30.00 
30.00 
25.00 
20.00 

Galv.  List 
per  100 
N.  Y. 
$30.00 
30.00 
25.00 
20.00 


List 

N.  Y. 

$0.27 

.36 

.65 

.65 

1.00 

2.00 

3.00 

.50 
.50 
.50 

.72 


N.  Y. 
Net 
10% 


PORCELAIN     KNOBS 

5%  N.C.— Solid 
Std.  Pkg.  3500 
Per  1000  Net  Chi.  N.  Y. 

Less  than  1/5  std.  pkg $9.75  $11.25 

1/5  to  std.  pkg 9.00  9.00 


Nail-it— N.C. 
Std.  Pkg.  4000 
Chi.  N.  Y. 

$20.75  $18.00 

16.30  15.00 


PORCELAIN     CLEATS— UNGLAZED 

2   and   3    Wire  , Per  1000  Net -, 

Chicago  N.  Y. 

Less  than  1/5  std.  pkg $14.00  $15.00 

1/5  to  std.  pkg 13.00  12.00 

Standard  package,  2200.     List  per  1000,  $20. 


DRY   BATTERIES 
No.  6  Regular, 
Each  Net  Chicago         N.  Y. 

Less  than  12 $0.35  $0.35 

12  to  50 30  .30 

50  to  barrel 26%  -26 

Barrel  lots 24%  .24y2 


ELECTRIC    TOASTERS,    UPRIGHT 

Chicago  N.  Y. 

List    |4.50  $5.50 

Discount    25%  Net 


ELECTRIC     IRONS 

Chicago  N-  v. 

List $5 

Discount 30%  Net 


WIRE     LAMP     GUARDS 

Per  100  Net                                                   Chicago  N.  Y. 

Less  than  50,  Matthews  16-cp $20.00  $20.00 

Less  than  1/5  std.  pkg.  Hubbell 28.35  23.80 

Less  than  36,  60-watt  Loxon 25.00  26.25 

ATTACHMENT     PLUGS 

, List , 

Std.  I 'kg.          Chicago  N.  Y. 

Benjamin  No.  903 100                  $0.25  $0.25 

Hubbell  No.  5106 250                       .30  .30 

Bryant  No.   706 100                       .25  .25 

G.  E.  50996   250                       .22  .22 

Discount                                                                   Chicago  N.  Y. 

Less  than  1/5  std.  pkg. : 

Benjamin  No.  903 12%  12$ 

Hubbell   No.    5406 +10%  Net 

Bryant  No.   706 +20%  10% 

G.  E.  50996 +20%  20% 

1/5  to  std.  pkg. : 

Benjamin  No.  903 20$  20% 

Hubbell  No.  5406 10$  15% 

Bryant  No.   706 Net  20% 

G.  E.  50996 Net  44% 

Std.  pkg. : 

Benjamin  No.  903 44%  52% 

Hubbell  No.  5406 34$  28% 

Bryant  No.   706 34% 

G.  E.  50996 30$  52% 


SNAP     AND     FLUSH     SWITCHES 
5-Amp.  and  10-Amp.,  125-VoM  Snap  Switches 

, List 

Std.  Pkg.  Chicago 

5-amp.  single-pole 250  $0.28 

5-amp.  single-pole,  ind 250  .32 

10-amp.  singie-pole   100  .48 

10-amp.    single-pole,    ind 100  .54 

5-amp.,  three-point    100  .56 

10-amp.,  three-point 50  .76 

10-amp.,  250-volt,  D.  P 100  .66 


10-Amp.,  2~>0-Volt  Push-But  ton  Switches 


-List 


N.  Y. 

$0.28 

.32 

.48 

.54 

.56 

.76 

.66 

No.  6  Ignitor, 
Chicago  N.  Y. 

$0.35  $0.35 

.30  .30 

•  27y4  .27 

.25%  -25y2 


Std.  Pkg.          Chicago  N.  Y. 

10-amp.  single-pole 100                   $0.45  $0.45 

10-amp.  three-way 50                      .70  .70 

10-amp.  double-pole 50                      .70  .70 

Discount                                                                 Chicago  N.  Y. 

Less  than  1/5  standard  package Net  Net 

1/5  to  standard  package 15%  15% 

Standard  package 20%  28% 


INCLOSED     FUSES 

, List v 

250-Volt                                       Std.  Pkg.          Chicago  N.  Y. 

3-amp.  to     30-amp 100                  $0.25  $0.25 

35-amn.   to      60-amp 100                        .35  .35 

6 5 -amp.   to   100-amp 50                      .90  .90 

110-amp.   to  200-amp 2.".                    2.00  2.00 

225-amp.   to   400-amp 25                      3.60  3.60 

450-amp.    to    600-amp 10                      5.50  5.50 

600-Volt 

3-amp.   to      30-amp 100                   $0.40  $0.40 

35-amp.   to      60-amp 100                        .60  .60 

65-amp.   to   100-amp 50                      1.50  1.50 

110-amp.   to   200-amp 25                      2.50  2.50 

225-amp.   to   400-amp 25                      5.50  5.50 

450-amp.  to  600-amp 10                    8.00  8.00 

Discount                                                                Chicago  N.  Y. 

Less  than  y>  standard  package 28%  28% 

1/5  to  standard  package 38%  38% 


FUSE   PLUGS 
2-Amp.   to  30-.4m;j. 
Per  100  Net  Chicago  N.  Y 

Less  than  1/5  standard  package $6.25  $5.00 

1/5  to  standard  package 6.25  4  50 

Standard  package,   500.     List,   $0.07. 


SOCKETS  AND    RECEPTACLES 

, List v 

Std.  Pkg.          Chicago  N.  Y. 

Vs-in.  cap  key  socket 500                  $0.33  $0  33 

Vs-in.  cap  keyless  socket 500                     .30  30 

%-in.  cap  pull  socket 250                      .60  !60 

Discount                                                                 Chicago  N.  Y. 

Less  than  1/5  standard  package Net  Net 

1/5  to  standard  package 15%  20% 
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NEW    APPARATUS   AND  APPLIANCES 

I  Hec or d  of  Latest  Developments  and  Improvements  in  Manufacturers1  Products 

Used  in  i he  Electrical  Field 


Lamp  for  Floodlighting 

Standard  lamps  of  any  rating  having 
u   mogul   base  can   be   used    in   tin-   pro 
Jeetor   shown    herewith,    manufactured 
by   the    \  Raj    Reflector   Company    of 
Chicago  and  New  York.    This  unit  lias 


PROJECTOR   THAT   USES  STANDARD   MOGUL- 
BASE   LAMPS 

a  range  of  300  to  1500  watts.  When 
mounted  on  its  base  this  projector  is 
easily  adjusted  for  position  in  both  the 
horizontal  and  vertical  planes  and  se- 
curely clamped.  Attention  is  called  to 
the  hinged  top  hood.  When  opened, 
the  focusing  mechanism  is  readily  ac- 
cessible, lamps  may  be  replaced  and 
the  reflector  and  front  glass  easily 
cleaned.  A  reflector  of  special  para- 
bolic design  is  used.  The  device  is 
made  of  heavy  steel  and  castings,  fin- 
ished in  black  and  is  weatherproof, 
well  ventilated  and  light  in  weight. 


Entrance  Fitting 

Entrance  fittings  that  are  reversible 
and  may  be  used  either  for  vertical  or 
horizontal    installations   have    been    de- 


REVERSIBLE     ENTRANCE    FITTING 

veloped  by  the  E.  H.  Freeman  Electric 
Company  of  Trenton,  N.  J.  Removing 
the  porcelain  cap  leaves  a  straight  pull 
for  the  wires,  which  can  be  easily  fed 


through  the  well-glazed  outlet  holes  of 
the  cap.  These  holes  are  provided  with 
drip  sheds   for  carrying  oir  the  mois- 

ture       The    porcelain   cap    is    fastened    to 

the   Bangs  of  the   hub   by   two  heavy 

brass  screws,  which  arc  locked  in  the 
Cap  t<>  prevent  loss  as  well  as  to  cut 
down  the  time  of  installing.  Thei  i 
lit  tings  arc  made  in  Vfe,  %  and  1-in. 
(1.27,  1.9  and  2.54-cm.)  sizes  and  can 
be  furnished  either  in  black  enamel  or 
galvanized  finish. 


Vibrating-Reed  Slip  Indicator 

Vibrating-reed  slip  indicators  that 
consist  essentially  of  a  gear  box,  a  ro- 
tating slotted  disk,  an  electromagnetic- 
vibrator  with  a  steel  reed  and  a  lamp 
for  illumination  purposes  have  been 
developed  and  are  being  used  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  of  East  Pittsburgh,  Pa. 
The  gear  box  consists  of  three  sets  of 


SLIP    INDICATOR   OF   VIBRATING-REED   TYPE 

pinions  by  means  of  which  the  disk  may 
be  driven  at  various  speeds  with  re- 
spect to  the  speed  of  the  motor  under 
test.  So  that  the  indicator  may  be  at- 
tached to  and  detached  from  the  driv- 
ing shaft  of  the  motor  while  running,  a 
short  flexible  shaft  and  separable  coup- 
ling with  a  sleeve  is  provided.  Five 
disks  are  furnished  with  each  indicator, 
each  having  a  different  number  of  slots. 
For  a  two-pole  and  four-pole  machine  a 
two-slot  disk  should  be  used,  for  six, 
twelve  and  eighteen-pole  machines  a 
six-slot  disk  and  so  on. 

When  the  motor  under  test  is  operat- 
ing on  a  110-volt  circuit  the  electromag- 
net of  the  vibrator  is  excited  from  the 
same  circuit.  When,  however,  the 
motor  is  operating  on  higher  voltages 


t he  magnet  i  excited  fi om  t he  loo  volt 
seconds  i  y  of  s  potent  ial  t  ransfoi  mei 
u  ho  e    primary    lead      are    connected 

across  one   pha     ■  of  the     aim-  circuit    on 

winch  the  motor  under  te  t  is  operating 
In    operation    the    reed    Is   observed 

through    the   slots    in    the    rotating   disk. 

[f  the  motor  is  operating  at   a     peed 

slightly  different  from  synchronous,  the 
reed  will  lie  seen  in  8  different  position 
at  each  revolution  of  the  disk,  ap 
parently  oscillating  from  side  to  .-idi 
similarly  to  a  pendulum.  A  complete 
oscillation  corresponds  to  one  alterna- 
tions slip.  When  the  disk  is  direct-con- 
nected to  the  motor  the  number  of  these 
apparent  oscillations  per  minute  di- 
vided by  the  frequency  of  the  circuit  is 
equal  to  the  per  cent  slip.  When  the 
disk  is  driven  through  the  gears  the 
per  cent  slip  is  equal  to  the  marking  on 
the  pinion  (0,  4  or  8)  to  which  the 
motor  is  connected,  plus  or  minus  the 
per  cent  slip  as  determined  above. 
Whether  the  sign  is  plus  or  minus  may 
be  ascertained  readily  by  noting  the 
change  in  the  rate  of  oscillations  with 
change  in  load.  The  gear  box  is  used 
since  it  is  difficult  to  count  oscillations 
occurring  faster  than  150  per  minute. 


Cap  for  Boilers 

The  Key  Boiler  Equipment  Com- 
pany, Pierce  Building,  St.  Louis,  Mo., 
has  brought  out  a  metal  hand-hole 
cap  which  eliminates  the  necessity  for 
gaskets  in  water-tube  boilers  and  pro- 
duces a  metal-to-metal  joint  which,  it 
is  claimed,  is  more  satisfactory  than 
a  joint  made  by  the  use  of  a  gas- 
ket. In  applying  the  caps  all  of  the 
hand  holes  are  converted  to  a  standard 
size  by  revolving  special  rollers  fur- 
nished with  the  caps.  As  the  rollers 
revolve  they  remove  any  roughness 
from  the  interior  diameter  of  the  hole 
and  impart  to  it  a  slight  but  effective 
taper.  The  hand-hole  caps  are  also 
tapered  slightly.  After  being  coated 
with  a  graphite  and  linseed-oil  paste 
they  are  driven  by  means  of  a  lead 
mallet   into  the  holes   from   inside   the 


HAND-HOLE  CAP  WITH  SLIGHT  TAPER 

water  leg.  Then  the  rollers  of  the 
setting  tool  are  revolved  inside  the 
open  cup  face  of  the  cap,  thereby  pull- 
ing the   cap  tightly   into  the  hole   and 
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making  :.  metal-to-metal  contact  which 
will  stand  more  than  1500  lb.  per  square 
inch  (105.5  kg.  per  sq.  cm.)  on  hydro- 
static tests.  This  tightening  of  the  cap 
is  not  an  expanding  operation  but  is 
one  of  rounding  out  the  cap  to  fit  the 
tapered  hole.  Steam  pressure  on  the 
cap  in  this  position  of  course  helps 
hold  it  like  a  check  valve.  When  it  is 
necessary  to  remove  the  caps  they  can 
be  unseated  by  a  hammer  blow  on  the 
protruding  edge.  The  same  caps  can 
be  reused  several  times  before  they 
have  finally  to  be  discarded. 


Electric  Hair  Curler 

A  small  light-weight  curling  iron 
which  is  convenient  to  use  has  been 
brought  out  by  the  Russell  Electric 
Company  of  Chicago.  The  device  is 
made  of  steel  and  has  a  black  walnut 


LIGHT-WEIGHT  CURLING  IRON 

handle.  A  20-watt  heating  element  is 
used.  Instead  of  being  mounted  on  a 
mica  or  lava  core  it  is  wound  on  an 
asbestos  one.  This  construction  makes 
a  more  durable  heater,  it  is  said,  since 
the  treatment  which  the  curler  receives 
will  not  be  so  likely  to  break  the  ele- 
ment as  it  would  if  the  resistance  wire 
were  wound  around  on  a  rigid  core. 


Floodlighting  Projectors 

Incandescent  floodlighting  projectors 
mounted  on  cast-iron  swivel  bases  which 
permit   the   projector   to  be   turned   in 
any   direction    are   being  made   by  the 
i  Crouse-Hinds    Company    of    Syracuse, 
'  N.  Y.    They  are  equipped  with  a  quad- 
I  rant    which    provides    means    for    ele- 
vating or   depressing   the   beam.      The 
casing  of  the  projector,  which  is  made 
of    black-japanned,     alloy-coated     iron 
(rust-resisting),  is  thoroughly  weather- 
proof and  is  ventilated  to  dissipate  the 


PROJECTOR    MOUNTED    ON    SWIVEL    BASE 

heat  given  off  by  the  lamp.  The  re- 
flectors used  in  the  projectors  are  true 
paraboloids,  consisting  of  metal  which 
has  been  spun  over  accurate  steel  forms. 
The  glass  reflectors  are  ground,  buffed 
and  polished  on  both  surfaces.     Focus- 


type  lamps  are  mounted  horizontally  in 
the  reflectors.  On  the  back  of  each 
projector  case  is  a  knurled  wheel,  which 
furnishes  means  for  moving  the  lamp 
forward  or  backward  as  desired.  Be- 
cause of  the  concentrated  lamp  filament 
used,  a  narrow  beam  of  light  having 
only  about  10  deg.  divergence  can  be 
obtained,  it  is  claimed. 


Safety  Lighting  Panels 

Safety  lighting  panels  furnished  in 
steel  cabinets  have  been  placed  on  the 
market  by  the  Sprague  Electric  Works 
of  the  General  Electric  Company,  New 
York  City.  When  the  door  is  open  the 
receptacles  for  the  plug  fuses  and  the 
operating  handles  of  branch-circuit 
switches  are  exposed.  The  latter  are  of 
the  30-amp.,  250-volt  quick-make-and- 
break  tumbler  type.     The  "on"  or  "off" 


LIGHTING   PANEL   OF    SAFETY   TYPE 
EQUIPPED  WITH  MAIN   SWITCH 

positions  of  the  switch  are  indicated  by 
the  position  of  the  switch  handle.  Cur- 
rent-carrying parts  are  protected  under 
a  neatly  finished  cover,  through  which 
the  switch  handles  and  fuse  receptacles 
protrude. 

This  type  of  panel  is  also  furnished 
with  a  brush-contact,  double-break, 
quick-break  main  switch  when  desired, 
the  handle  of  which  also  protrudes 
through  the  cover.  When  in  the  open 
position  this  switch  is  entirely  discon- 
nected from  live  parts  of  the  panel. 
The  brushes  are  furnished  with  second- 
ary contact  tips  to  break  the  arc,  thus 
reducing  the  possibility  of  burning  the 
main  brushes.  The  switch  is  held  in  the 
closed  position  by  a  toggle  mechanism. 
All  parts  of  the  panelboard,  including 
both  branch-circuit  and  main  switch, 
are  removable  from  the  front  of  the 
board.  The  construction  employed  per- 
mits the  use  of  a  minimum  number  of 
electrical  joints.  This  panel  can  also 
be  furnished  with  National  Electrical 
Code  inclosed  fuses  in  the  branches  or 
with  main  fuses  or  sub-feeder  switches 
with  fuses. 


Barrier  Cut-Out 

Cut-outs  designed  for  cabinet  work 
where  a  wiring  gutter  is  desired  have 
been  developed  by  the  C.  &  P.  Electric 
Works  of  Springfield,  Mass.  They  are 
made  of  white  glazed  porcelain  with  an 
upturned  end  which  forms  a  barrier 
around   the   wiring  gutter.      Each   cut- 
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METHOD   OF   FITTING   CUT-OUTS   TOGETHER 
TO   FORM    PANEL 

out  is  furnished  with  a  busbar,  which 
may  be  joined  to  the  sections  of  the 
adjoining  cut-outs.  The  end  pieces  are 
furnished  in  pairs  with  sectional  bus- 
bar lug  ends  for  one  end.  The  cut-outs 
are  made  to  fit  into  a  box  3  in.  (7.6  cm.) 
deep. 


High-Tension    Circuit-Break- 
ing Device 

An  automatic  high-potential  circuit- 
breaking  device  that  has  been  developed 
by  Schweitzer  &  Conrad,  Inc.,  of  Chi- 
cago, is  shown  in  the  accompanying  il- 
lustrations. According  to  the  manufac- 
turers it  is  particularly  well  adapted 
to  service  where  automatic  reclosing  is 
not  necessary  and  at  substation  feeder 
ends,  in  industrial  stations,  and  where 


FIGS.   1  AND  2 — HIGH-VOLTAGE  SWITCHING 

DEVICE    AND    CROSS-SECTION    OF 

UPPER   PART 

A — vent.     B — fusible  retaining  link.     C — 
insulating  tube.     D — replaceable  arcing  tip. 
K — main      circuit-breaking      contact.        P— 
liquid     director.       G — flexible     cable.        M 
spring.      I — insulating  tube. 

outdoor  air-break  switches  are  now 
being  used.  While  the  unit  is  limited 
in  application  by  the  fact  that  it  must 
be  reset  by  hand  owing  to  the  use  of 
spring-opened  contacts  and  a  fuse  nor- 
mally holding  the  spring  extended,  the 
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device  lias  numerous  advantage       Poi 
example,    it    li    relatively    Inexpensive, 
OCCupiei     verj      little     space,     pr< 
practically    mi    lire    hazard    (bOCaUBS   the 

contacts  ere  Immersed  In  carbon  tetrs 
chloride),  can  be  renewed  at  small  ex 
permits  ths  line  to  bs  opened 
under  load,  can  be  used  In  conjunction 
with  relays,  end  I  sid  to  raptors  en 
are  Insids  one  cycle. 

In    general,    the   de\  Ice    con  Ists    of 
cartridge  Inclosed,  carbon  tetrachloride 
immersed,  spring  opened  contact     nor 

mally     held     closed     by     a     fusible    link. 

Shunted  across  the  latter  so  that  it  will 
nut  heat  perceptibly  and  thus  deterio 
rate  under  normal  conditions  Is  an  aux- 
iliary fuse  BUCh  H  is  used  on  low- 
voltage  circuits.  When  the  low-voltage 
fuse    opens    because    of    overload   the 

fusible  link  is  compelled  to  carry  the 
entire  current.     Having  low-current  car 

tying  capacity  it  is  ruptured  im- 
mediately, thereby  releasing  the  spring, 
which  in  turn  opens  the  circuit  by  im- 
mediately separating  the  contact.  While 
the  gap  thus  interposed  is  usually  suffi- 
cient to  extinguish  the  arc,  a  funnel- 
shaped  liquid  deflector  is  attached  to 
the  movable  contact  so  that  it  will 
cause  carbon  tetrachloride  to  be  pro- 
jected against  the  arc. 

The  spring  employed  to  separate  the 
contacts  is  shunted  by  flexible  con- 
ductors and  therefore  does  not  de- 
teriorate from  carrying  current.  The 
inclosing  tube  is  made  of  non-fragile 
Bakelized  material.  The  fusible  link 
is  non-corrosive  and  has  high  resistance 
and  high  tensile  strength. 

If  desired,  a  low-voltage  circuit 
breaker  may  be  shunted  across  the 
fusible  link  instead  of  using  a  low- 
voltage  fuse,  thus  making  it  possible  to 
open  the  circuit  by  hand  and  eliminating 
the  necessity  of  the  auxiliary  fuse.  By 
connecting  the  line  directly  to  the  sta- 
tionary contact  instead  of  to  the  cap  of 
the  tube  and  using  relays  to  close  a 
battery  circuit  through  the  fusible  link 
the  device  can  be  controlled  from  a  dis- 
tance and  several  circuit  breakers  of 
this  type  can  be  made  to  operate  simul- 
taneously. 

Three  successive  short-circuit  tests 
were  made  recently  on  a  100,000-volt 
circuit  breaker  of  this  type  in  which  a 
current  of  about  1500  amp.  at  12,000 
volts  was  ruptured  each  time  without 
any  damage  to  the  device.  Energy  for 
the  tests  was  furnished  by  two  3000- 
kw.  transformers  in  series,  the  com- 
bined impedance  of  the  circuit  being 
approximately  10  per  cent.  A  110-amp. 
fuse  was  employed. 


Electrically   Heated   Molding 
Presses 

The  Westinghouse  Electric  &  Manu- 
facturing Company  of  East  Pittsburgh, 
Pa.,  has  adopted  electric  heating  for 
twenty-three  presses  used  in  the  manu- 
facture of  molded-composition  material. 
These  presses  were  formerly  heated  by 
steam,  but  a  trial  of  an  electrically 
heated  press  proved  so  satisfactory  that 
the  entire  set  of  presses  in  the  com- 
pany's molded  insulation  department  is 


now  being  modified  for  equipping  with 
electric  heatei 

The     heal      l  I     III  in  i    bed     by     mean       of 

two  plates  i  ft  by  I  ft  by  8V4  In.  (0.9 
m.  by  <•••'!  m.  by  B.9  cm.)  thick,  covered 
on   their  i  with   mag 

DS    ii     to     reduce     the     radiation     I"      a 
The   upper   plate    i        tatmnaiv   and    is   in 
contact       With       a       thermometer.        The 
lOWW      plate       is       movable       vertically. 
Bach  plate  is  made  up  of  two  hslvi 

each  <>f  which  are  two  grooves  holding 

the  heating  units.     Thus  there  are  four 

heating  units  to  each  plate,  <>r  eight 
per  press.    Each  unit  Is  12  in.  long  by 

'1 '  i  in.  wide  by  8/16  in.  thick  (.'50..'  cm 
by  5.76  Cm,  by  4.8  mm.)  and  is  rated  at 
800  watts.  The  heating  units  are  of 
the  Westinghouse  steel-clad  bayonet 
type,  consisting  of  a  flat  ribbon  resistor 
assembled  in  a  mica  sheath  and  in- 
closed in  a  heavy  steel  casing.  This 
construction  reduces  to  a  minimum  the 
possibility  of  injury  and  also  provides 
rapid  transfer  of  heat  from  the  resist- 
ance element,  thus  insuring  long  life 
under  severe  conditions  of  service. 
The  presses  are  arranged  in  sets  of 


the  plats  .    tai ting  cold,  and  that  L80I 

•.'.  at '    Is  required  to  1  eep  I  be  pi  <■ 

while    in    steady    use    for   work    requiring] 

a  tempoi at iii <  of  LOO  deg   I 


ELECTRICALLY    HEATED    PRESS    AND 
CONTROL 

four.  Current  is  supplied  to  each  set 
through  a  multi-tap  transformer  and 
a  dial  face  plate.  The  dial  has  fifteen 
contacts  and  furnishes  fifteen  voltages, 
varying  from  a  maximum  of  220  volts, 
the  line  voltage,  to  a  minimum  of  150 
volts,  with  relative  inputs  for  each  set 
of  heaters  of  from  2400  watts  maxi- 
mum to  1200  watts  minimum.  This  ar- 
rangement provides  for  an  input  of 
high  value  for  quick  heating  when  the 
press  is  cold  and  it  is  desired  to  heat 
it  rapidly;  one  of  low  value  when  the 
press  is  not  to  be  used  but  it  is  de- 
sired to  keep  it  hot  for  later  use,  and 
several  intermediate  inputs  when  it  is 
desired  to  keep  the  press  hot  while  in 
steady  use  on  work  having  different 
heat  requirements. 

A  series  of  tests  made  on  one  of  the 
presses  show  that  from  one  to  one  and 
one-fourth  hours  are  required  to  heat 


Improved  Wall  Bracket 

Wall  brackel     which  Spring  &  Buclu 
lev   of   New   Britain,  Conn.,  claim   al 

ways    remain    firm    are   shown    herewith. 

The  ■•   brackets  consist  of  two   i 

an    angle   socket    and    a   canopy    with 


WALL  BRACKET  OK  TWO   PARTS 

screw  holes  near  the  outer  edge  with 
a  %-in.  (9.5  mm.)  nipple  soldered 
firmly  in  the  end.  These  brackets  are 
easily  installed,  No.  14  B.  &  S.  gage 
wire  being  run  direct  to  the  binding 
screws  in  the  socket.  This  construction 
avoids  the  use  of  fixture  wire  and 
splices,  it  is  claimed.  The  Plume  & 
Atwood  Manufacturing  Company  of 
Waterbury,  Conn.,  makes  up  the  parts. 


Garage-Door  Opener 

The  Richards-Wilcox  Manufacturing 
Company  of  Aurora,  111.,  has  developed 
a  motor-driven  door  opening  and  clos- 
ing apparatus.  The  equipment  consists 
of  a  specially  built  motor  mounted  on 
a  base  with  reduction  gears,  drums  and 
a  control  relay,  in  addition  to  two  limit 
switches,  three  sets  of  push-buttons 
and  the  necessary  cable  and  chain.  The 
apparatus  can  be  adapted  to  practically 
any  style  of  door  and  has  been  designed 
so  that  it  cannot  be  harmed  by  the 
operation  of  switches  in  the  wrong 
sequence. 


.0 

is 


Lamp  Guards 


The  Flexible  Steel  Lacing  Company 
of  Chicago,  111.,  is  marketing  guards  for 
incandescent  lamps.  The  guards  are 
made  from  expanded  flexible  steel  coat- 


FLEXIBLE    STEEL    LAMP    GUARD    OPEN 

ed  with  tin,  and  are  shaped  so  that 
they  fit  closely  around  the  lamps  they 
protect  and  cannot  be  taken  off  without 
a  special  key.  The  accompanying  illus- 
tration shows  the  guard  open  for  remov- 
ing or  inserting  the  lamp 
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Trade  Notes 


THE  GROSSMAN  ELECTRIC  COM- 
PANY has  moved  from  Philadelphia  to  142 
South  Seventh  Street,  Allentown,    l'a. 

the  Mcintosh  &  seymour  COR- 
PORATION has  established  its  New  York 
office  in  the  Singer  Building,  149  Broadway. 

THE  NATIONAL  CONDUIT  &  CABLE 
COMPANY  has  changed  the  location  of  its 
Chicago  office  from  72  West  Adams  Street 
to  the  Rookery. 

THE  ROBBINS  &  MYERS  COMPANY 
has  changed  the  location  of  its  Chicago 
office  from  320  Monadnock  Building  to 
1444-6-8   Conway  Building. 

THE  JENT  ELECTRIC  COMPANY,  man- 
ufacturer of  tungsten  lamps,  has  leased 
property  at  369-371  Ogden  Street,  Newark, 
N.  J.,  for  a  new  manufacturing  plant. 

THE  ATLANTIC  INSULATED  WIRE  & 
CABLE  COMPANY  announces  the  removal 
of  its  general  sales  oflice  from  120  Liberty 
Street  to  the  Vanderbilt  Concourse,  52  Van- 
derbilt  Avenue,  New  York  City. 

THE  ELECTRIC  DYNAMIC  COMPANY, 
Avenue  A,  Bayonne,  N.  J.,  manufacturer 
of  dynamos  and  motors,  has  filed  plans  for 
the  erection  of  an  addition  on  North  Street 
and  Avenue  A,  to  cost  about  $15,000. 

THE  SERVICE  SUPPLY  &  EQUIPMENT 
COMPANY  of  Pittsburgh,  Pa.,  will  move 
its  sales  office  about  May  1  from  the  Fulton 
Building  to  the  Bessemer  Building,  where 
it  will  have  larger  and  better  quarters. 

VERNE  W.  SHEAR  &  COMPANY, 
Akron,  Ohio,  sales  engineers,  have  estab- 
Lished  a  branch  office  in  the  Illuminating 
Building,  Cleveland,  Ohio,  in  charge  of 
Bon  J.  Ballard,  formerly  with  the  H.  W. 
Johns-Manville    Company. 

CHARLES  M.  CROFOOT  has  been  trans- 
ferred from  the  post  of  district  sales  man- 
ager of  the  Cincinnati  office  to  the  New 
York  City  office  of  the  Crouse-Hinds  Com- 
pany and  not  of  the  Federal  Sign  System 
(Electric)  as  stated  in  the  Electrical 
World  for  April  28. 

H.  B.  KANTER  announces  that  the  co- 
partnership existing  between  W.  F.  Austin 
and  H.  B.  Kanter,  under  the  style  of 
Austin  &  Kanter,  has  been  dissolved  by 
mutual  agreement.  Mr.  Kanter  has  formed 
the  H.  B.  K  Electric  Company,  9  2  Jack- 
son Avenue,  Long  Island  City,  N.   Y. 

THE  CUMBERLAND  ELECTRIC  MAN- 
UFACTURING COMPANY,  manufacturer 
of  low-voltage  transformers  and  elec- 
trical specialties,  has  moved  its  office  and 
factory  to  Memphis,  Tenn.,  because  of  in- 
creased business  and  to  have  better  ship- 
ping and  working  conditions.  This  com- 
pany was  formerly  established  at  Clarks- 
ville,  Tenn. 

H.  A.  HOWARD,  for  many  years  con- 
nected with  the  C.  &  C.  Electric  Company, 
and  until  recently  associated  with  the  Diehl 
Manufacturing  Company,  has  been  ap- 
pointed manager  of  the  New  England  office 
of  the  C.  &  C.  Electric  &  Manufacturing 
Company.  Mr.  Howard  has  had  a  wide 
experience  in  the  electrical  line,  this  experi- 
ence extending  over  a  quarter  of  a  century. 

THE  AUGUST  MIETZ  CORPORATION 
announces  that  the  business  of  August 
Mietz  (Emma  C.  Rueff,  proprietress)  has 
been  sold  and  transferred  to  the  August 
Mietz  Corporation.  The  officers  of  the  new 
corporation  are  :  Emma  C.  Rueff,  president ; 
Emil  Rueff,  vice-president  and  treasurer ; 
Otto  Von  Schrenk,  secretary,  and  Louis  C. 
Eitzen,  general  manager.  The  business  will 
be  continued  under  the  corporate  form  of 
organization,  at  the  same  address,  and  with- 
out any  change  in  its  policy,  under  the 
personal  management  of  Louis  C.  Eitzen. 

AUTOMOTIVE  ELECTRIC  ACCESSOR- 
IES MANUFACTURERS  ORGANIZE. — An 
organization  of  manufacturers  of  automo- 
tive electric  accessories  was  formed  at  At- 
lantic City,  N.  J.,  on  April  16.  This  new 
organization  will  be  known  as  the  Auto- 
motive Electric  Association.  Among  its 
members  are  the  largest  and  best  known 
manufacturers  in  this  line.  The  pur- 
poses of  the  organization  are  to  improve 
and  develop  this  branch  of  automotive 
electric  accessories  business  through  stand- 
ardization and  by  friendly  interchange  of 
experience  with  reference  to  design  and 
manufacture.  The  following  officers  were 
elected  at  this  meeting :  President,  G. 
Brewer  Griffin,  Pittsburgh,  Pa.  ;  vice-presi- 
dent, C.  O.  Mininger,  Toledo,  Ohio ;  secre- 
tary, G.  S.  Cole,  Cleveland,  Ohio  ;  treasurer, 
C.  L.  Amos,  Syracuse,  N.  Y.  The  next 
meeting  of  this  association  will  be  held  at 
Hot  Springs,  Va.,  May   17,   18   and  19. 

THE  AMERICAN-RUSSIAN  CHAM- 
BER   OF    COMMERCE    of    New    York    an- 


nounces that  the  1918  edition  of  "In- 
dustrial America,"  a  handbook  of  in- 
dustrial, commercial  and  financial  in- 
formation, together  with  a  classified  trade 
directory  of  American  firms  for  use  in 
Russia,  is  now  in  course  of  preparation, 
American  manufacturers  who  are  interested 
in  the  Russian  field  are  invited  to  forward 
to  the  American-Russian  Chamber  of  Com- 
merce information  regarding  their  firms 
and  their  products  for  listing  in  the  trade 
directory  section  of  the  handbook.  There 
is  no  charge  for  such  listing,  the  purpose  of 
the  directory  being  to  place  before  Russian 
purchasers  the  most  complete  and  compre- 
hensive list  possible  of  responsible  Ameri- 
can firms  that  can  supply  the  wants 
of  Russian  consumers.  Proper  forms  for 
supplying  information  for  the  trade  direc- 
tory may  be  had  by  applying  to  the  Amer- 
ican-Russian Chamber  of  Commerce,  Wool- 
worth    Building  New   York. 


THE  LIGHTING  FIXTURE  STUDIO 
of  Chicago,  111.,  has  been  incorporated  by 
Daniel  C.  Jones,  Frederick  Arnd  and  M.  E. 
Troyer.  The  company  is  capitalized  at 
$25,000. 

THE  ELECTRIC  REPAIR  COMPANY 
of  Chicago,  111.,  has  been  incorporated  with 
a  capital  stock  of  $2,500  by  Edward 
Sherburne,  John  T.  Hartley  and  H.  P. 
Williams. 

THE  ELECTRIC  SUPPLY  COMPANY 
of  Ogden,  Utah,  has  been  incorporated  with 
a  capital  stock  of  $5,000,  to  deal  in  elec- 
trical supplies.  The  officers  are :  R.  C.  Car- 
ter, president ;  C.  J.  Elder,  vice-president, 
and  F.  E.  Young,  secretary  and  treasurer. 

THE  FRANKLIN  POWER  COMPANY 
of  Farmington,  Me.,  has  been  incorporated 
with  a  capital  stock  of  $300,000  to  develop 
water  powers  and  supply  electricity  in 
Farmington  and  surrounding  towns.  F.  J. 
Savage  of  Fairfield,  Me.,  is  president  of  the 
company. 

L.  J.  LEWERY  &  COMPANY  of  New 
York,  N.  Y.,  have  been  incorporated  with 
a  capital  stock  of  $25,000  to  do  a  general 
mechanical,  electrical  and  industrial  engi- 
neering business.  The  incorporators  are: 
Leonard  J.  Lewery,  Charles  W.  Sutton  and 
Walter  H.  Carman. 

THE  ELECTRIC  COAL  MINING  & 
MACHINERY  COMPANY  of  Chicago,  111., 
has  been  incorporated  with  a  capital  stock 
of  $150,000  to  manufacture  coal-mining 
machinery.  The  incorporators  are :  Arthur 
A.  Bettridge  Ralph  E.  Battan  and  Seward 
N.  Mighell  of  Chicago,  111. 

THE  PLAYER  SPECIALTIES  COM- 
PANY, 418  East  Water  Street,  Milwaukee, 
Wis.,  has  been  organized  to  manufacture 
automatic  playing  devices  for  pianos  and 
organs,  to  be  operated  by  electricity.  The 
incorporators  are :  James  C.  Arthur,  John 
C.   Stenger  and  Frank  J.  Clark. 

THE  LANTON  ADAMS  ELECTRIC 
COMPANY  of  New  York,  N.  Y..  has  been 
chartered  with  a  capital  stock  of  $10,000  to 
manufacture  and  deal  in  electrical  ma- 
chinery. The  incorporators  are:  E.  Schus- 
ter, S.  Hess  and  R.  A.  Lan,  315  West 
Ninety-fourth  Street,  New  York,  N.  Y. 

THE  MORRIS  PROCESS  OF  NEW  JER- 
SEY of  Jersey  City,  N.  J.,  has  been  incor- 
porated by  C.  H.  Jarvis.  P.  L.  Neiser  and 
J.  L.  Turner  of  Jersey  City.  The  company 
is  capitalized  at  $150,000  and  proposes  to 
manufacture  and  deal  in  engines,  motors, 
compressors,  power-distributing  machinery, 
etc. 

THE  WELCH  ARMATURE  COM- 
PANY of  Welch,  W.  Va.,  has  been  incor- 
porated by  John  M.  Lewis,  Joseph  A.  Lewis 
of  Elkhorn,  W.  Va.  ;  Carl  H.  Ehret,  T. 
Miller  Freeman  and  D.  J.  F.  Strother  of 
Welch,  W.  Va.  The  company  is  capital- 
ized at  $5,000  and  proposes  to  deal  in  elec- 
trical supplies. 

THE  SIMS  MAGNETO  COMPANY  of 
East  Orange,  N.  J.,  has  been  incorporated 
by  R.  C.  Anderson,  E.  O'Meara  of  New  York, 
N.  Y.,  and  A.  A.  Fisher  of  East  Orange, 
N.  J.  The  company  is  capitalized  at  $1,- 
250,000  and  proposes  to  manufacture  and 
deal  in  electrical  and  mechanical  apparatus, 
boats  and  aircraft. 

THE  MANCHA  STORAGE  BATTERY 
LOCOMOTIVE  COMPANY  of  Wilmington. 
Del.,  has  been  incorporated  with  a  capital 
stock  of  $300,000  to  manufacture,  use,  lease 
and  install  locomotive  and  electric  devices 
of  all  kinds.  The  incorporators  are  :  Her- 
bert E.  Latter,  C.  L.  Rimlinger,  Clement  M. 
Egner  of  Wilmington,  Del. 


THE  WATERLITE  POWER  &  ENGI- 
NEERING COMPANY  of  New  York.  N.  Y.. 
ii  chartered  with  a  capital  stock  of 
|8,500  by  A.  W.  Cubby,  H.  L.  Shartle  and 
G,  R.  Bennett,  183  Madison  Street,  Brook- 
lyn, N.  Y.  The  company  proposes  to  manu- 
facture and  deal  In  compressors,  water  sup- 
electric-llghtlng  appliances,  motors, 
pumps,  etc. 

THE  GENERAL  GAS-ELECTRIC  COM- 
PANY fjf  Hanover,  Pa.,  has  been  char- 
tered with  a  capital  stock  of  $104,000  to 
manufacture  and  deal  in  engines.  The  com- 
pany manufactures  the  Genco  light  and 
power  equipment  for  farms  and  rural 
dwellings.  The  incorporators  are:  V.  K. 
Jordan,  John  J.  Schmidt  and  W.  F.  Kintz- 
ing,  all  of  Hanover. 

THE  ELECTROLYTIC  ENGINEERING 
CORPORATION  of  New  York,  N.  Y.,  has 
been  incorporated  by  M.  Kirschberg,  P.  R. 
Gordon  and  A.  Heyert,  170  Broadway, 
New  York,  N.  Y.  The  company  is  capital- 
ized at  $50,000  and  proposes  to  deal  in 
electrolytic  processes,  apparatus  and  ma- 
chinery for  distributing  electricity  for  light, 
heat   and   power  purposes. 

THE  NEW  JERSEY  PRODUCTS  COM- 
PANY of  West  Orange,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $500,- 
000  by  Thomas  A.  Edison,  Charles  Edison, 
R.  H.  Allen  of  West  Orange,  N.  J.  ;  Ste- 
phen B.  Mambert  of  East  Orange,  and  A.  C. 
Emery  of  Montclair.  The  company  pro- 
poses to  manufacture  chemicals,  glues, 
veneers,  stains  and  shellac,  paper  products, 
phonographs,  sound  records,  storage  bat- 
teries,  etc. 


AMPLIFIER.— The  Standard  Radio  Ap- 
paratus Company  of  Ocean  Park,  Cal.,  has 
prepared  a  leaflet  descriptive  of  its  am- 
plifiers. 

PAINT. — The  National  Lead  Company  of 
New  York  is  distributing  a  booklet  en- 
titled "Red  Lead  and  How  to  Use  It,"  by 
Prof.  A.  H.  Sabin. 

IRONS. — The  "American  Beauty"  elec- 
tric iron  is  described  and  illustrated  in  a 
leaflet  issued  by  the  American  Electric 
Heater  Company  of  Detroit,  Mich. 

LAMPS. — Plumwood  adjustable  electric 
portable  lamps  are  illustrated  and  de- 
scribed in  a  bulletin  distributed  by  the 
Plume  &  Atwood  Manufacturing  Company, 
Waterbury,  Conn. 

SPEED  INDICATORS.— The  Westing- 
house  Electric  &  Manufacturing  Company 
of  East  Pittsburgh,  Pa.,  has  prepared  leaf- 
let 3977,  descriptive  of  its  electrical  speed 
indicators  for  use  in  power  stations,  in- 
dustrial plants  and  similar  applications. 

METERING  EQUIPMENTS. — Outdoor 
metering  equipments  are  illustrated  and 
described  in  leaflet  3976,  recently  prepared 
by  the  Westinghouse  Electric  &  Manufac- 
turing Company  of  East  Pittsburgh,  Pa. 
These  equipments  are  adapted  for  use  on 
transmission  lines  where  the  expense  of  a 
substation  is  not  warranted. 

FAULT  LOCALIZERS.— Leaflet  3890, 
descriptive  of  portable  fault  localizers,  is 
being  distributed  by  the  Westinghouse 
Electric  &  Manufacturing  Company  of 
East  Pittsburgh,  Pa.  This  instrument  is 
designed  for  locating  grounds  in  feeder 
circuits,  being  an  application  of  the 
Wheatstone  bridge  mounted  in  a  portable 
case. 

OVERHEAD  RELAYS.— The  Westing- 
house Electric  &  Manufacturing  Company 
of  East  Pittsburgh,  Pa.,  has  prepared 
leaflet  No.  3978,  descriptive  of  its  type  HB 
overhead  relays.  These  relays  are  de- 
signed for  use  on  high-voltage  circuits,  and 
are  for  indoor  use,  offering  ample  protec- 
tion and  sufficiently  accurate  time  element 
for   ordinary   service. 

BATTERIES. — The  Electric  Storage  Bat- 
tery Company  of  Philadelphia  has  issued 
catalog  KXS,  describing  its  latest  type  of 
portable  battery  for  railway  signal  service. 
This  battery  has  been  especially  designed  to 
give  sixty-day  service  on  one  charge  with 
very  little  increase  in  weight  as  compared 
with  types  heretofore  used  for  thirty-day 
service.  Particular  attention  has  been  given 
to  details  of  design  making  for  durability 
and  long  life.  The  plates,  separators,  jars, 
covers  and  carrying  cases  are  of  especially 
rugged  construction.  The  E.  S.  B.  double- 
flange  cover  and  automatic  filling  and  vent 
plug  are  important  features,  eliminating  the 
escape  of  acid  spray  during  charge  and 
preventing  slopping  of  acid  over  the  tops  of 
the  cells  while  filling. 
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BRISTOL,     VT.     The     Hortonla      Power 
Companj   of  Rutland  has  acquired  property 
m    the   town    oi    Bristol,   above    Its    p 
dam,  which  provides  tor  260  hp.    The  com- 
pany proposes  to  extend  the  penstock  al  the 

;  plant  at  the  stream  about  1000  it.. 
increasing  the  head  from  ii-'i  to  260  ft  As 
soon  as  material  can  be  secured  tt  Is  planned 
to  install  a  new  wateiwhcel  and  generator 
In  the  present  power  house,  increasing  the 
output  to  1000  hp.  The  company  Will  also 
extend  its  electric  transmission  lines  to 
Monkton,  Monkton  Ridge  and  Elinesburg, 
supplj  Ing  electricity  to  farms  between 
Brandon  and   Hlnesburg  In  addition  to  the 

Villages  named.  It  is  also  proposed  to  con- 
nect the  generating  station  by  transmission 
line  witli  the  generating  stations  of  the 
company  located  at  Bethel,  Gaysvllle, 
ltortonville,  Salisbury,  Danville,  Barnet, 
Qroton,  Ryegate,  Brandon  and  Port  Benson 
and  with  the  plant  at   Port  Henry.  N.  Y. 

NEWPANE,  VT.— The  Twin  State  Gas 
&  Electric  Company  is  planning  to  extend 
its  electric  transmission  line  from  New- 
fane  to  Townshend,  for  which  the  company 
is  now  securing  right  of  way, 

RUTLAND.  VT. — A  new  1200-hp.  turbine 
is  being  installed  at  the  power  plant  of  the 
East  l'ittsford  Company  in  Chittenden. 
This  additional  energy  will  be  transmitted 
over  a  new  transmission  line,  to  be  erected 
from  the  power  plant  to  the  substation  in 
Castleton,  where  it  will  be  stepped  down  for 
distribution  for  commercial  and  domestic 
use. 

GREENFIELD,  MASS.— The  Greenfield 
Electric  Light  &  Power  Company  has  been 
granted  permission  to  extend  its  electric 
transmission   line   to   Northfield   Farms. 

SPRINGFIELD,  MASS.  —  The  Turners 
Falls  (Mass.)  Power  &  Electric  Company 
has  purchased  a  site  of  forty  acres  at 
Chicopee  Junction,  on  which  it  will  erect 
a  large  relay  steam  generating  plant,  to 
cost  approximately  $1,500,000.  The  initial 
installation  will  have  a  generating  capacity 
of  40.000  hp.  The  present  plans  provide 
for  an  ultimate  output  of  80,000  hp.  Three 
buildings  will  be  erected,  the  main  one  370 
ft.  by  180  ft.  F.  L.  Hunt  is  chief  engineer. 
Robert  W.  Mitchell  is  local  representative. 

CLINTON,  CONN. — A  bill  authorizing  the 
Clinton  Electric  Light  &  Power  Company 
to  issue  $100,000  in  bonds  and  $70,000  in 
capital  stock  has  been  passed  by  the  Sen- 
ate. The  proceeds  will  be  used  for  exten- 
sions to  the  system  and  for  refunding 
purposes. 

DANBURY,  CONN. — The  Danbury  & 
Bethel  Gas  &  Electric  Company  has  peti- 
tioned the  State  Legislature  for  permission 
to  increase  its  capital  stock  to  $1,000,000. 

NAUGATUCK,  CONN. — The  United  Elec- 
tric Light  &  Water  Company  is  erecting  a 
second  13,200-volt  circuit  between  Water- 
bury  and  Naugatuck  to  increase  the  ca- 
pacity of  the  Waterbury,  Naugatuck  and 
Seymour  transmission  line.  The  company 
is  also  erecting  a  transmission  line  between 
Seymour  and  Derby.  W.  T.  Pratt  of  Nau- 
gatuck is  local  superintendent. 
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Middle  Atlantic  States 

BROOKLYN,  N.  Y.— Bids  will  be  received 
by  Robert  Adamson.  fire  commissioner, 
Municipal  Building,  New  York,,  N.  Y.,  un- 
til May  7  for  furnishing  and  installing  new 
electric-lighting  systems  at  the  quarters 
of  engine  companies  Nos.  239  and  202,  and 
for  hook  and  ladder  companies  Nos.  101, 
103.  104,  105  and  107.  borough  of  Brooklyn. 
Bids  will  also  be  received  at  the  same 
md  place  for  furnishing  and  install- 
ing new  electric-lighting  systems  at  the 
quarters     of    engine     companies     Nos.     221, 
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Trail,  n  Company  to  Its  substation  station 
on  Nineteenth  Btreet,  to  cost  about  $15,000. 
xku  yi  >kk.  \  v.  The  New  Sort  Tele- 
pin, ne  Company  has  purchased  a 
Grand  View  Place  and  L67tb  street,  on 
which  it  proposes  to  erecl  a  telephone  ex- 
change building  at  a  cost  ol  about  $50,000. 
PULASKI,  X.  Y. — The  Public  Service 
Commission  has  granted  the  Salmon  River 
Power  Company  of  Buffalo  permission  to 
purchase  the  property  of  the  Pulaski  Elec- 
tric Light  Company  at  $60,000,  and  to  ac- 
quire the  Bos  property  from  Kred  D.  Corny 
for  $15,000;  also  the  completion  of  distri- 
bution system  for  street  and  commercial 
lighting  in  the  villages  of  Altmar,  Lacona 
and  Sandy  Creek  and  the  towns  of  Rich- 
land and  Orwell,  at  a  cost  of  about  $30,000. 
SYRACUSE,  N.  Y.— Plans  are  being  con- 
sidered by  the  Xew  York  Central  Railroad 
Company,  it  is  reported,  to  equip  the  Auburn 
division,  from  Syracuse  to  Geneva,  for 
electrical  operation. 

BAYONNE,  N.  J.— The  City  Commission 
lias  refused  the  request  of  the  Public  Serv- 
Ice  Electric  Company  to  eliminate  improve- 
ment work  in  the  city  during  the  present 
year,  In  accordance  with  contract  with  the 
municipality,  and  has  authorized  the  work 
to  proceed,  including  the  extension  of 
street-lighting  system  on  Broadway  from 
Fifth  Street  to  the  Central  Railroad  of  New 
Jersey  bridge  with  underground  conduits. 

BRIDGETON,  N.  J.— The  Electric  Com- 
pany of  New  Jersey,  with  main  office  in 
Bridgeton,  has  closed  a  contract  with  the 
Cumberland  Glass  Company  to  furnish 
energy  (750  hp. )  for  lamps  and  motors. 
This  includes  not  only  the  Cumberland  plant 
proper,  but  the  More-Jonas  plant.  A  con- 
tract has  also  been  closed  with  the  Sea- 
brook  Farms  Company  for  200  hp..  with  I. 
P.  Thomas,  manufacturer  of  fertilizer, 
Paulsboro,  for  1000  hp.  ;  with  the  Glenshaw 
Glass  Company  at  Swedesboro  for  200  hp., 
and  there  will  also  be  an  installation  at 
the  Hurff  canning  factory  at  Swedesboro. 
These  contracts  will  require  the  erection  of 
many  miles  of  high-tension  transmission 
lines  and  substations.  W.  J.  Kyle  of 
Bridgeton  is  general  manager. 

ELIZABETH,  N.  J.— Plans  are  being 
considered  by  the  City  Council  for  prelim- 
inary surveys  and  estimates  of  cost  for 
the   proposed   municipal   electric-light  plant. 

JERSEY  CITY,  N.  J.— The  Board  of  Edu- 
cation has  authorized  bids  advertised  for 
the  installation  of  electric-lighting  systems 
in  Public  Schools  Nos,  1,  9,  11  and  "20.  S 
Fred  Ege  is  secretary. 

KEANSBURG,  N.  J.— Arrangements  are 
being  made  by  the  New  York  Telephone 
Company  for  the  installation  of  a  new  sub- 
marine cable  from  Annadale,  Staten  Island 
to  Keansburg,  about  28,900  ft.  in  length. 
The  new  lines  will  be  used  for  a  direct 
trunk  system  from  Red  Bank,  Asbury  Park 
and  vicinity  to  New  York,  allowing  the 
elimination  of  existing  aerial  lines. 

NETCONG,  N.  J.— Arrangements  are  be- 
ing made  by  the  Willsbrnok  Light  &  Power 
Company  of  Netcong  to  connect  its  lines 
with  the  transmission  system  of  the  New 
Jersey  Light  &  Power  Company,  from 
which  it  will  purchase  energy.  Right  of 
way  for  the  proposed  transmission  line  has 
been  secured  by  the  Willshrook  company 
and  preparations  are  being  made  for  the 
erection  of  a  substation.  Energy  will  be 
secured  from  the  Bowlbyville  plant  of  the 
Ne""  .Tersev  company. 

NEWARK  X.  J.— Plans  are  heitv  con- 
sidered by  the  Board  of  Fire  Commission- 
ers for  improvements  to  the  fire-alarm  sys- 
tem, to  cost  about  $5,000.  Adam  Bosch  is 
superintendent  of  Telegraph  Department. 

NEWARK.  N.  J.— The  Board  of  Free- 
holders is  considering  plans  for  remodeling 
and  extensions  to  the  electric  power  plant 
at  the  County  Penitentiary  and  improve- 
ments in  the  lighting,  heating  and  power 
systems. 


*8<JRO\  1.       J.    J       Th<      Council     u> 

1  ■  "   idei  ing    1  in    In  1. hi. it ii    .1    1, 

i.  in   in    1  '< 
u  EEHAWKEN,      i      1        1  1,.       .. 
1    i'  i'ii" in     Comj  applied    to    Uu 

hip    committee    ol     N01  in    llei  gi  n    foi 
I'  1 1 in  tall    ov<  1  hi  ."i   and    under- 

.1  limit      I  ... 

eluding  Ma  n  si,.  .1,  11 :,,  1,, .,,.  .,,  1.  tui  npike 
..nil   it.  1  gi  1, inn    .\ venue 

w  HARTON,  w  barton 

1  "i"i'.'ii  1  planning  to  equip  tin  1  llb<  1  nia 
H  "ii  01 '  11,  ne  foi  electrli  il  operal  Ion  1  In- 
urgj    w  >ii   bi  i  ted   from    u  hai  ton   i" 

the  mining  propei  tlei  In  1  [Ibi  1 

ERIE,  PA.    The  Cits   Council 
ed   ih.  untj    Electric  ( lompai 

the    Brie    Llghl    Compan)    fram 
for  extensions  to  conduit   systems  In 
Street. 

FRANKLIN,  PA  The  plant  and  hold- 
ings oi  the  Franklin  Electric  company 
havi  b<  ■  11  purchai  ed  b)  the  « lltlzens'  Light 
o°    Power  1  ioznpanj   of  Oil 

'■'    1  1  '  .  1:1    i;.,.      PA.— A     franchise     haa 
been  granted  to  the  Wai  hlngton 
ter  &  •  Railway  <  lompany  to  con 

BtrUCl     an    elect  I  ic    railway     in     (  lettyi  bllig. 

KUTZTOWN,   P  v     The  Town  Council  la 
Ii  ring  the   Installation  ol   a  municipal 
electrlc-llght  plant,  ■•■ 

PHILADELPHIA,    PA.— Plans   are    being 

prepared   for  the  erection  oi  a   new   boilei 

80  11    by  50  11  .  at   Qirard   Point,  to 

cost    about    $12,000,    for    tin      Pennsylvania 

Railroad   Company. 

PHILADELPHIA,    PA.— The   United   Gas 
Improvement  Company  has  announced   that 
it  will  make  improvements  and 
to  Its  properties  during  the  present  year,  at 
a  cost  of  $1,262,500. 

PHILADELPHIA,   PA.— The  Philadelphia 
Electric  Company  contemplates   tin 
lation  of  a  new  cable  railway  line  and  other 
improvements  at  its  power  plant  on  Chris- 
tian Street,  to  cost  about  $45,000. 

PHILADELPHIA,  PA.— The  Bureau  of 
Health  and  Charities  is  asking  for  bids  for 
the  erection  of  a  new  power  plant  and 
other  buildings  at  the  Byberry  Hospital. 
Philip  H.  Johnson,  Land  Title  Building. 
Philadelphia,  Is  architect. 

PHILADELPHIA,  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  ar- 
chitect, Treasury  Department,  Washington, 
D.  C,  until  May  15  for  the  installation 
complete  of  an  electric  mail  elevator  in 
the  I'nited  States  post  office  and  court 
house  at  Philadelphia,  Pa.  For  details  see 
proposal  columns. 

READING,  PA. — The  Metropolitan  Elec- 
tric Company,  it  is  reported,  has  placed 
orders  for  an  additional  turbo-generator, 
to  cost  about  $500,000,  which  will  increase 
the  output  of  its  plant  from  30,000  hp.  to 
62,000   hp. 

READING,  PA.— The  Reading  Transit  & 
Light  Company  and  the  Metropolitan  Elec- 
tric Company  are  planning  to  install  under- 
ground wires  in  the  existing  conduit  system 
in  the  business  section  of  the  city,  includ- 
ing connections,  etc.,  at  a  cost  of  ap- 
proximately $1,000,000.  The  Reading  Tran- 
sit &  Light  Company  has  been  granted  per- 
mission by  the  Public  Service  Commission 
to  acquire  a  number  of  small  electric-light- 
ing and  railway  properties  in  Berks  and 
Lebanon  Counties. 

SOUTH  BETHLEHEM,  PA.— The  Town 
Council  of  Northampton  Heights  is  consid- 
ering the  installation  of  a  new  fire-alarm 
system. 

BALTIMORE,  MD. — Contract  has  been 
awarded  by  the  United  Railway  &  Electric 
Company  for  the  erection  of  a  new  sub- 
station, 60  ft.  by  90  ft.,  at  Sollers  Point,  to 
the  West  Construction  Company,  of  Balti- 
more, Md. 

BLUEFIELD,  W.  VA.— The  Appalachian 
Power  Company  is  reported  to  be  consider- 
ing extending  its  railway,  system  from 
Bluefield  to  neighboring  sections,  including 
about  40  towns,  covering  a  distance  of 
about  50  miles. 

WASHINGTON,  D.  C— The  Chesapeake 
&  Potomac  Telephone  Company  is  planning 
to  remodel  and  enlarge  its  central  exchange 
at  722  Twelfth  Street  N.  W.,  at  a  cost  of 
about  $35,000. 

WASHINGTON,  D.  C. — Plans  are  being 
considered  by  J.  J.  Moebs,  Colorado  Build- 
ing, Washington,  for  the  construction  of 
an  electric  service  station  at  1829  L  Street 
X.  W.,  to  cost  about  $15,000. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
May  7,  for  construction  of  nine  one-story 
wood  frame  buildings,  including  heating  and 
electric-lighting  systems  and  plumbing. 
Three  wards  will  be  required  at  each  of  the 
naval  hospital  reservations  at  Newport, 
R.  I.,  Portsmouth,  N.  H.,  and  Great  Lakes, 
North  Chicago,  111.  Drawings  and  specifi- 
cations (No.  2366)  can  be  obtained  on  appli- 
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cation  to  the  above  bureau  or  to  the  com- 
mandant of  the  navy  yard  and  naval 
stations  named. 

WASHINGTON,  I).  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  I  >.  C,  until 
May  14  for  repairs  and  improvements  to 
kitchen,  conservatory,  greenhouse  and 
power  house  at  the  naval  station,  Wash- 
ington, D.  C.  Drawings  and  specifications 
No.  2369  can  be  obtained  on  application  to 
the  above  bureau. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and 
Accounts,  Navy  Department,  Washington, 
D.  C.,  for  furnishing  at  the  various  navy 
yards  and  naval  station  the  following  sup- 
plies :  Portsmouth,  N.  H.,  Schedule  1016 — 
twenty-six  air  compressors  complete  f.o.b. 
works;  Schedule  1025 — four  steam-driven 
torpedo  air  compressors.  Philadelphia, 
Pa.,  Schedule  1023 — one  electric  passenger 
elevator ;  Schedule  1040 — one  hydraulic 
frame  bender  machine,  one  350-ton  hy- 
draulic press  joggling  machine.  Norfolk, 
Va.,  Schedule  1026 — three  circulating  and 
air  pumps,  miscellaneous  main  air  pumps, 
22  feed,  fire  and  bilge  pumps,  etc.,  12  lubri- 
cating oil  pumps,  etc.  Brooklyn,  N.  Y., 
Schedule  1028 — four  combined  aid  and  cir- 
culating pumps,  two  dynamo  air  condenser 
pumps,  18  dynamo-room,  hot-well  pumps, 
etc.,  16  feed  pumps,  15  oil-cooler  pumps, 
etc.  Brooklyn,  N.  Y.,  Norfolk,  Va.,  Schedule 
1027 — thirtv  fuel-oil  service  pumps.  Pensa- 
cola  Pla.,  Schedule  1029 — 230  ft.  double 
braided,  rubber-insulated,  single-conductor 
cable,  15,450  ft.  lead -covered,  paper  insu- 
lated, single  conductor  cable,  15,450  ft.  lead- 
covered,  paper-insulated,  single-conductor 
cable,  5005  ft.  lead-covered,  rubber-insul- 
ated, duplex  cable,  10,400  ft.  lead-covered, 
paper-insulated,  duplex  cable,  10,900  ft. 
lead-covered,  paper-insulated,  3-conductor 
cable,  2850  ft.  lead-covered,  rubber-insul- 
ated, 3-conductor  cable,  1500  ft.  double-silk 
and  single-cotton  pothead  wire.  Brooklyn, 
N.  Y.,  Mare  Island,  Cal.,  Schedule  1046 — 
miscellaneous  electrical  supplies,  distribu- 
tion boxes,  junction  boxes,  switches,  recep- 
tacles, etc.  Newport,  R.  I.,  Schedule  1030 — 
900,000  unannealed  brass  tubes,  35,000  lb. 
medium  hard-drawn  brass  tubing.  Puget 
Sound,  Wash.,  Schedule  1003  —  miscel- 
laneous seamless  copper  or  bronzed  pipe, 
black-welded  steel  pipe,  seamless  black  steel 
pipe.  Applications  for  proposal  blanks 
should  give  the  schedule  desired  by  number. 


North  Central  States 

ALPENA,  MICH. — Plans  are  being  con- 
sidered for  improvements  to  the  street-light- 
ing  system    in    the   business    district. 

JACKSON,  MICH. — Bids  will  be  received 
at  the  office  of  the  supervising  architect. 
Treasury  Department,  Washington,  D.  C, 
until  May  24,  for  the  installation  of  a  com- 
plete hoistway,  hydraulic  freight  lift,  etc., 
in  the  United  States  post  office  at  Jackson. 
Mich.     For  details  see  proposal  columns. 

NEW  BALTIMORE,  MICH.— The  Village 
Council  is  negotiating  with  the  Eastern 
Michigan  Edison  Company  of  Detroit  to 
furnish  electrical  service  in  New  Baltimore. 
If  satisfactory  arrangements  are  made  an 
election  will  be  called  to  submit  to  the 
voters  the  proposal  to  sell  the  municipal 
electric  plant.  The  village  has  operated  a 
municipal   plant  for  fourteen  years. 

CINCINNATI,  OHIO.— Estimates  have 
been  presented  to  the  City  Council  for  the 
installation  of  an  ornamental  lighting  sys- 
tem on  McMillan  Street,  from  May  Street 
to  Alms  Place,  and  on  Gilbert  Avenue,  from 
Court  Street  to  Locust  Street.  The  cost 
for  McMillan  Street  is  estimated  at  $14,300 
per  year,  and  on  Gilbert  Avenue  at  $5,850 
per  year. 

CLEVELAND,  OHIO.— Application  has 
been  made  to  the  Public  Utilities  Commis- 
sion by  the  Lake  Shore  Electric  Railway 
Company  for  authority  to  issue  $51,000  in 
bonds,  the  proceeds  to  be  used  for  im- 
provements,   etc. 

DAYTON,  OHIO.— Bids  will  be  received 
by  A.  Giesler,  Riebold  Building,  Dayton, 
until  May,  16  for  construction  and  equip- 
ment of  the  new  District  Tuberculosis  Hos- 
pital to  be  located  on  the  Covington  Pike 
and  to  be  erected  for  Montgomery  and 
Dark  counties.  Bids  are  also  asked  on 
the  erection  of  motor-driven  pumping  ma- 
chinery and  connecting  same  to  a  driven 
well,  under  a  separate  contract,  and  lay- 
ing approximately  1780  ft.  of  4-in.  cast- 
iron  pipe,  for  pump  and  transmission  line, 
including  pump  house,  and  for  two  80-hp. 
tubular  boilers,  sanitary  sewer  system,  etc. 
Plans  are  on  file  at  the  office  of  A.  H.  Wet- 
champe,  superintendent  of  construction, 
New   Court   House,    Toledo. 

SPRINGFIELD,  OHIO.— Work  has  begun 
on  extensive  improvements  to  the  plant  of 
the  Springfield  Light,  Heat  &  Power  Com- 
pany, which  will  involve  an  expenditure  of 
$125,000.  and  will  include  the  construction 
of  a  5200-ton  coal  storage  bin,  a  new  boiler 


room    60  ft.  by  70  ft.,  to  provide  Bpa< 
four  'new    boilers;    also    new    t> 
stations,  purifiers,  condensers, 

BRANDENBURG,    KY.  —  The    Kentucky 
Lithographic   Stone   Company   ol    Louisville 
is  contemplating  changing  its  local   q 
aid  manufacturing  plant    to  electric  i 
The    company    proposes    to    install    an    iso- 
lated electric  generating   planl   and   li    con 
[ng    using    gas    for   fuel. 

CAMPBELLSV1LLE,     KY. — The     Camp- 
bellsville  Electric  Light  &  Power  Com 
recently   organized   with   a  capital   sto 
$40,000,     proposes    to    build     a     planl     here. 
Charles  Walls,  \v.  G.   Hesser,  <  .   L,    H 
and   B.    Walls   are   interested. 

WINCHESTER,  KY.  —  The  Kentucky 
Court  of  Appeals  has  handed  down  a  de- 
cision upholding  the  validity  of  the  *ls0,- 
000  bond  issue  voted  by  the  city  of  \\  In- 
chester  for  the  establishment  of  a  water- 
works system.  The  construction  of  a 
hydroelectric  power  plant  on  the  Kentucky 
River  to  supply  power  for  pumping  water 
for  the  city  is  included   in  the  plans. 

GARY,  IND. — Authority  has  been  granted 
to  Charles  B.  Davidson,  receiver  of  the 
Gary  &  Interurban  Traction  Company,  to 
borrow  $192,000  on  receiver's  certificates, 
the  proceeds  to  be  used  for  the  purchase  of 
ii  w  equipment  and  for  improvements  to 
system. 

GARY,  IND. — The  Gary  &  Hobart  Trac- 
tion Company,  recently  incorporated,  with 
a  capital  stock  of  $60,000,  proposes  to  con- 
struct and  operate  an  electric  railway  be- 
tween Gary,  East  Gary,  New  Chicago  and 
Hobart ;  also  to  furnish  electricity  for 
lamps,  heaters  and  motors  in  these  cities. 
William  Earle,  Ora  L.  Wildermuth,  Grant 
Crumpacker  and  others  are  interested. 

HAMMOND,  IND. — A  petition  has  been 
filed  with  the  Public  Service  Commission 
by  the  Northern  Indiana  Gas  &  Electric 
Company  for  authority  to  issue  and  sell 
$609,000  in  bonds  and  $93,000  in  notes.  The 
company  also  asks  for  permission  to  sell 
$151,000  in  bonds  of  the  Indiana  Lighting 
Company,  now  held  in  the  treasury  of  the 
former  company.  The  proceeds  to  be  used 
for  refunding  purposes  and  for  improve- 
ments and   extensions. 

KOKOMO,  IND.— Steps  have  been  taken 
by  the  Indiana  Railways  &  Light  Company 
for  the  erection  of  a  larger  terminal  in 
Kokomo,  to  cost  about  $150,000.  New 
equipment  for  power  plant,  most  of  which 
has  been  purchased,  extensions  to  the  Ko- 
komo street  railway  system  and  improve- 
ments to  the  electric-lighting  system  are 
included  in  the  project. 

DIXON,  ILL. — Contracts  have  been 
awarded  by  the  Illinois  Northern  Utilities 
Company  for  the  erection  of  a  new  steam 
generating  plant  in  Dixon  as  follows:  For 
substructure  and  superstructure  to  the 
Adams  Construction  Company  of  Chicago, 
at  $45,000,  and  for  structural  steel  work  to 
the  Lakeside  Bridge  &  Iron  Company  of 
Milwaukee,  Wis.,  at  $23,000. 

DU  QUOIN,  ILL. — The  Du  Quoin,  Chris- 
topher &  Eastern  Traction  Company  is  con- 
sidering the  construction  of  an  electric  rail- 
way from  Du  Quoin  easterly  to  West 
Frankfort  and  from  Du  Quoin  to  Carbon- 
dale. 

HARVARD,  ILL. — The  Chicago,  Harvard 
&  Geneva  Lake  Railway  Company  has  been 
granted  a  franchise  by  the  City  Council 
to  construct  an  electric  railway  on  West 
Front  Street,  between  West  Diggins  Street 
and   South   Eastman   Street. 

LOCKPORT,  ILL. — Bids  will  be  received 
bv  the  clerk  of  the  Sanitary  District  of 
Chicago,  700-910  South  Michigan  Avenue, 
Chicago,  until  May  17,  as  follows:  Division 
(A)  for  a  vertical  hydraulic  turbine;  (B) 
an  alternating-current  generator,  to  be  in- 
stalled in  the  power  house  in  Lockport. 
Specifications  and  forms  of  proposal  may  be 
obtained  from  the  clerk  of  the  board  or 
the  electrical  engineer.  John  McGillen  is 
clerk   of   the   board. 

PRINCETON,  ILL. — Local  business  men 
are  advocating  the  installation  of  an  orna- 
mental lighting  system  in  the  business  dis- 
trict. This,  it  is  understood,  would  require 
the  installation  of  an  additional  generating 
unit  in  the  municipal  electric-light  plant,  to 
cosl  about  $18,000.  A  special  election  may 
possibly  be  called  to  vote  on  the  proposal 
to  provide  funds  for  the  proposed  improve- 
ments. 

SUMMIT,  ELL. — Bonds  to  the  amount  of 
$6,000  have  been  voted  for  extensions  to 
the  street-lighting  system. 

EMBARRASS,  WIS. — Plans  are  being 
considered  for  the  construction  of  a  hydro- 
electric power  plant  in  Embarrass. 

GLENWOOD,  WIS.  —  The  Glenwood- 
Downing  Light  &  Power  Company  contem- 
plates extending  its  electrical  service  to 
i  toj  erville. 

MILWAUKEE,  WIS.— The  construction 
of  a  new  power  and  boiler  house.  50  ft. 
by  100  ft.,  with  a  100-ft.  stack,  is  contem- 
plated   for    the    Milwaukee    Protestant    Or- 


.  Il4iii,     Prospect     and     Mast     North 

Avenues,  .Milwaukee.  Schuchardt  &  Juaell 
have  charge  ol   the   « 

WONEWOC,  WIS.  Bids  are  being  asked 
i,n    the    Powei     Engineering    Company,    ->lo 

corn  Exchange.  Minneapolis,  Minn.,  for 
construction  of  power  house,  transmission 
equipment,  etc.,  for  a  hydroelectric  power 
plant  at  Wom-woe,  also  for  auxiliary  plant 
with  internal  <-o mim.- 1  ion  engine,  A.  B. 
of  Wonewoc  is  owner. 
NEW  VIENNA,  IOWA. — The  Eastern 
[owa  Company   of   Dyersville  will 

sm, i,  begin  work  on  the  erection  of  the 
overhead  electric  distributing  system  to 
supplj    electricity  In  New  Vienna, 

RED  OAK,  IOWA.— The  date  for  receiv- 
ing bids  for  wiring  and  furnishing  fixtures 
for  the  court  house  at  lied  Oak,  Iowa,  has 
been  changed  from  May  1  to  May  7,  1917. 
c.    it.    Forsbeck   Is  county  engineer. 

RUTHVEN,  IOWA. — The  Northern  Gas 
&  lower  Company  has  applied  for  a  fran- 
chise to  supply  electrical  service  in  Ruthven. 
SIOUX  CITY,  IOWA. — Work,  it  is  re- 
ported, will  soon  begin  on  extensive  im- 
provements to  the  system  of  the  Sioux  City 
Gas  &  Electric  Company,  which  will  nearly 
double  the  output  of  the  plant.  The  pro- 
posed improvements  will  cost  about  $250,000 
and  will  include  the  installation  of  a 
3000-kw.  turbo-generator.  An  addition  will 
be  erected  to  the  power  station  and  part 
of  the  boiler  room  will  be  rebuilt. 

BOONVILLE,  MO.— Plans  are  being  pre- 
pared for  improvements  to  the  power  house 
at  the  Kemper  Military  School,  including 
the  installation  of  additional  generators 
and   boilers. 

HARRISONVILLE,  MO. — A  special  elec- 
tion will  soon  be  called  to  submit  to  the 
voters  the  proposal  to  award  a  franchise 
to  L.  R.  Green  &  Son  of  Pleasant  Hill  to 
supply   electricity    in   Harrisonville. 

MALTA  BEND.  MO. — The  installation  of 
an  electric-lighting  system  in  Malta  Bend 
is   under  consideration. 

MINE  LAMOTTE,  MO. — The  Missouri 
Metals  Corporation  has  awarded  the  con- 
tract for  construction  of  power  house, 
about  60  ft.  by  150  ft.,  to  the  Unit  Con- 
struction Company,  Title  Guaranty  Build- 
ing, St.  Louis.  Diesel  engines,  it  is  under- 
stood, will  be  installed. 

PARNELL,  MO.— The  Maryville  (Mo.) 
Electric  Light  &  Power  Company  has  been 
grr.nted  a  franchise  to  supply  electricity  in 
Parnell    for   commercial    purposes. 

ST.  LOUIS,  MO. — A  building  permit  has 
been  granted  to  the  Union  Electric  Light 
&  Power  Company  for  the  construction  of  a 
three-story  power  house  at  908  St.  Charles 
Street,  St.  Louis,  to  cost  about  $75,000. 

SMITHVILLE,  MO. — The  local  electric- 
light  plant,  recently  destroyed  by  fire,  will 
be  rebuilt.  The  cost  of  the  equipment  is 
estimated  at  about  $7,500.  C.  Morton  and 
H.   Gordon  are  owners. 

VALLEY  PARK,  MO.— Plans  are  being 
considered  for  the  installation  of  an  elec- 
tric-lighting system  in  Valley  Park. 

JUD.  N.  D. — The  installation  of  an  elec- 
tric-lighting plant  in  Jud  is  under  consid- 
eration. 

RYDER,  N.  D. — Plans  are  being  con- 
sidered by  E.  E.  Freeden,  owner  of  the  local 
electric  plant,  for  changing  the  system  from 
direct  to  alternating  current. 

VOLIN,  S.  D. — The  Citizens'  Light  & 
Power  Company  is  reported  to  have  decided 
to  increase  the  output  of  its  local  plant. 

ALBION.  NEB. — The  Albion  Electrio 
Light  &  Power  Company  is  installing  a 
new  35-in.  type  "K"  Leffel  waterwheel  and 
a  125-kw.  vertical  generator,  directly  con- 
nected. The  company  has  also  awarded 
a  contract  for  the  construction  of  a  new 
penstock  to  the  Western  Bridge  &  Construc- 
tion   Company    of   Omaha. 

HARRISON,  NEB.— Bids  will  be  received 
by  the  city  of  Harrison  until  May  9  for  the 
construction  of  a  municipal  electric-light 
plant,  including  construction  of  power 
house  and  a  10,000-gal.  fuel-oil  tank;  one 
35-hp.,  one  25-hp.  and  one  15-hp.  oil  engine, 
one  30-kw.,  one  25-kw.  and  one  15-kva., 
60-cycle,  2200-volt  generator,  air  compres- 
sor and  water-cooling  apparatus.  E.  F. 
Pontius  is  chairman.  Royal  D.  Salisbury, 
1  155  Gaylord  Street,  Denver,  Col.,  is  engi- 
neer. 

AGRA.  KAN.— At  an  election  held  re- 
cently the  proposal  to  issue  $8,000  in  bonds 
for  the  installation  of  a  municipal  electric- 
light    plant    was   carried. 

BALDWIN,  KAN. — Bonds  to  the  amount 
of  $20,000  have  been  authorized  for  im- 
provements to  the  municipal  electric-light 
plant   and    water-works    system. 

KANSAS  CITY,  KAN. — The  installat  or; 
of  an  ornamental  street-lighting  system  and 
other  improvements,  between  First.  Street 
and  the  Fair  Grounds,  is  under  considera- 
tion. 
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Southern  Statei 

ASHEVILLE,    \     ,•      Improvement 
conti  mplated   by  tha  Ai  he>  Ilia  Telephone  & 
relegraph   Company,   which    Include   replac 
ink-  poles  within  the  fire  llmlte  <>n  Charlotte 
and   w  oodfln  Streets,  and  In  other  d 
with    conduit*,      Tha  tlmated    al 

170,000. 

DURH  \m.  x    c     The  Durham  Traction 
Company   ii  is  placi  ,i  ordera  Coi   a  new   tui 
bine,    «  in.  h    w  ii    mora    than    double    the 

'    Output    of    Its    planl. 

WILMINGTON.    N.    c-  The    controlling 
interest   ,,i   the  Tidewater  Power  Companj 
which  controla  tha  electric  ami  mis  proper 
ties,    atreel     railways,     Interurban    electric 
railway    and    L600   acrea   of   suburban    real 
estate   in    Wilmington,   has  been    purchased 
i>y    Brooks    A    Company    of    Scranton,    Pa 
u    n.    Conklln    or    Scranton,    Pa.,    a. 
manager  <>t    the   Brooks  A   Company   prop 
erties,   has  taken  charge  of  the  Tidewater 
properties. 

Atlanta.  ,;.\.-  -The  Georgia  Rallwaj  & 

rower  Company  is  erecting  a  new  110.600/ 

\oit   substation  at   Norcross  to  feed 

Mountain     ||ne     at     Xs.000     volte 
This    line,    Which    lias    substations    at    Stone 

Mountain,  Llthonla,  Conyers,  Covington 
social  Circle  and  Monroe,  was  formerly  op- 
erated from  the  Boulevard  station.  Atlanta 

The  line  from  Norcross  to  Stone  Mountain 
Will  be  10  miles  Ions  (cutting  out  a  total  of 
high  ami  low  voltage  lines  of  25  miles). 
The  station  Will  he  equipped  with  two 
banks  of  three  1000-kva.  General  Electric 
transformers,  with  one  spare  for  each  hank. 
TAMPA,  FLA. — Rights  of  way  are  being 
obtained  by  the  West  Coast  Electric  Rail- 
way Company  for  the  construction  of  an 
electric  railway  from  Tampa  to  Sarasota 
and  Venice,  a  distance  of  about  G.">  miles. 
A.  E.  Townsend  of  Tampa  is  general  man- 
ager  and    chief   engineer. 

DTERSBURG,  TENN.— The  Water  and 
Light  Department  is  considering  asking  for 
bids  for  motor-driven  centrifugal  pumps 
for  a  deep  well.  S.  R.  Blakeman  is  su- 
perintendent. 

LAWRENCEBURG,  TENN.  —  Prepara- 
tions are  being  made  for  extensions  to  the 
ornamental    lighting    system. 

OOLETEWAII.  TENN.— Steps  have  been 
taken  to  organize  a  company  under  the 
name  of  the  James  County  Power  Company 
to  supply  electricity  in  Ooletewah  and 
vicinity.  The  new  company  will  secure 
energy  from  the  Ocoee  plant  of  the  Ten- 
nessee Power  Company,  which  will  install 
a  transformer  station  here. 

PULASKI,  TENN.— The  Board  of  Mayor 
and  Aldermen  has  voted  to  purchase  an 
additional  electric  generating  unit  for  the 
municipal  electric-light  plant.  A  day  elec- 
trical   service    will   soon    be    established. 

FORT  SMITH.  ARK.— Surveys  are  being 
made  by  the  Fort  Smith  Licht  &  Traction 
Company  for  an  extension  of  its  street  rail- 
way system  to  Jenny  Lind  and  Greenwood. 

HUNTINGTON.  ARK.— The  Fort  Smith 
Light  &  Traction  Company  is  contemplating 
erecting  an  electric  transmission  line  from 
Fort  Smith  to  Huntington,  to  furnish  elec- 
trical service  there. 

JEXXY  LIND,  ARK. — Surveys  have  been 
made  by  the  Fort  Smith  (Ark.)  Light  & 
Traction  Company  for  the  erection  of  a 
high-tension  transmission  line  to  Jenny 
Lind  and  Greenwood. 

ADA.  OKLA. — The  proposal  to  issue 
$60,000  in  bonds  for  improvements  to  water- 
works system  will  be  submitted  to  the 
voters.  The  proposed  work  will  include  the 
construction  of  a  new  reinforced  concrete 
flume  for  water  power  plant  and  a  500,000- 
gal.  elevated  tank.  The  Benham  Engineer- 
ing Company,  Colcord  Building,  Oklahoma 
City,   is  consulting  engineer. 

ARDMORE,  OKLA.— Plans  are  being 
prepared  for  the  construction  of  a  hydro- 
electric power  nlant  on  the  Washita  River, 
to  develop  2500  hp.  and  to  store  water  to 
irrigate  40.000  acres.  J.  A.  Cosner  and 
others  are  interested.  J.  W.  Maxey  of 
Houston.   Tex.,   is  engineer. 

BUTLER,  OKLA. — The  installation  of  a 
municipal  electric-light  ptant,  to  cost  about 
$6,000,    is   under   consideration. 

CARMEN.  OKLA. — Bonds  to  the  amount 
of  $25,000  have  been  voted  for  the  con- 
struction of  an  electric-light  plant  in  Car- 
men. 

HASKELL,  OKLA. — The  Central  Okla- 
homa Light  &  Power  Company  of  Okla- 
homa City  has  been  granted  a  franchise 
to  supply  electricity  for  lamps  and  motors 
in  Haskell. 


Ill        M   V.M  ;i     \l,        c  ■  K  I  .  A         The       I  Jit}        I  'mm.  ll 
mod    the    I  '..  iihaiu    En.  ..m 

panj .   i  !ol i    Building,   I  ikluhoma   City,   to 

appi  ai-.,-   ih.    |oi  ..i   .  i.  .1.  i.   light    plant,  and 

make   an   •   t ■   ol    .  osl    ol    Installing   a 

n.w   municipal   elect!  Ic   plant 

MOUNDS,  OKLA  Tha  Central  Okla 
noma  i  ,lj  hi  .v  i  'ower  <  lompany  ol  '  >kla 
hem. i  Citj  has  applied  foi  a  i  ranchl  i  l 
supply  electi  lolty  In  ftldu 

TULSA,    OKLA.     The    George    A      I 

Construction    C pany,    Dwlghl     Building, 

Kansas   City,    Mo,,    has   been   awarded 
conl  raol    for    i  ha   cons)  i  ucl  Ion   ol    an   office 
bull  I  "in  Hi   and    Boston   St  i  eeti  .   to 

i0,000,   for  J.  S    Co  den,   i  >an 
Building.     Contracts    will    be  awai 
lai.r   for   eli  ol  pic   w  ii  Ing,    elect  i  Ic    pa 
ger  elevators,  lighting  fixtures,  steam  hi 
Ins  Bystem,  etc..  by   n.   P.   Holt,  architect, 

816    East    Tenth    Street,    Kansas   City,    Mo. 

Vl.MTA,  OKLA.— The  Public  Service 
Company  of  Oklahoma    la  Install  ng  a 

lav  ,    three-phase,    60-Cycle,    2200-VOlt,    Alhs 

Chalmers    generator,    driven    bj    a    260-hp 
Buckeye  c,as  engine  and  a  260-hp,   Bab 

A     WllCOX     limler,     in     its    li.eal     plant,    ami     i 

also  erecting  a    6600  veil    transmission  lim 

to   the   Sinclair   refinery,    '.'>    miles  distant. 

V7APANUCKA,  OKLA.— The  City  Coun- 
cil Is  considering  calling  an  election  to  sub- 
mit to  the  voters  the  proposal  to  Issue 
bonds  for  the  Installation  of  a  municipal 
electric-light  plant. 

BALLINGER,  TEX.— The  capital  stock 
of  the  Ballinger  Light  &  ice  Company  has 
been  increased  from  $50,000  to  $90,000. 

BEAUMONT,  TEX. — The  Eastern  Texas 
Electric  Company  has  sold  $000,000  in 
bonds,  the  proceeds  of  which  will  he  used 
to  take  up  the  iloating  debt  of  $90,000;  to 
install  5300-hp,  additional  generating  equip- 
ment at  the  Port  Arthur  plant  and  for  the 
erection  of  a  33,000-volt  transmission  line 
between  Port  Arthur  and  Beaumont. 

COPPERAS  COVE,  TEX. — A  franchise 
has  been  granted  to  C.  W.  Roberts  to  sup- 
ply electricity  in  Copperas  Cove. 

DALLAS,  TEX.— The  Standard  Utilities 
Construction  Company,  recently  incor- 
porated with  a  capital  stock  of  $100,000. 
contemplates  the  construction  of  an  inter- 
urban electric  railway  from  Dallas  to 
Slidell,  a  distance  of  48  miles.  The  project 
includes  the  construction  of  a  large  electric 
power  plant.  M.  W.  Davenport  of  Denton, 
Tex.;  Ira  E.  Cornelius  of  Muskogee,  Okla., 
and  C.  F.  Hopkins  of  Tulsa,  Okla.,  are 
among  the  incorporators. 

POLYTECHNIC,  TEX.— Plans  are  being 
considered  for  improvements  to  the  street- 
lighting  system. 

SAN  ANGELO,  TEX.— The  Texas  Elec- 
tric Light  &  Power  Company,  recently  in- 
corporated with  a  capital  stock  of  $200,000, 
will  take  over  and  operate  the  local  elec- 
tric-light and  power  plant  and  transmission 
system  in  this  section.  The  power  station 
will  be  enlarged  and  extensions  made  to 
the  transmission  lines.  The  company  will 
also  build  and  operate  a  street  railway  sys- 
tem in  San  Angelo  and  construct  an  inter- 
urban railway  to  Ballinger,  a  distance  of 
about  30  miles.  Charles  W.  Hobbs  of  San 
Angelo  is  president  of  the  company. 

SEMINOLE.  TEX. — The  installation  of 
an  electric-lighting  system  in  Seminole  is 
under  consideration.  W.  M.  Breckon  is  re- 
ported interested  in  the  project. 

WICHITA  FALLS,  TEX.— The  Wichita 
Falls  Electric  Company  is  contemplating 
extending  its  electric  transmission  lines  to 
supply  electrical  service  in  the  towns  of 
Bowie,  Electra,  Burkburnett,  Henrietta  and 
Iowa  Park- 


Pacific  and  Mountain  States 

CHESAW,  WASH.— Plans  are  being  con- 
sidered for  the  installation  of  an  electric- 
lisiit  and  power  plant  in  Chesaw  to  supply 
electricity  for  both  street  and  commercial 
lighting.  William  Powell  of  Chesaw  is  in- 
terested in  the  project. 

PORT  ANGELES,  WASH. — The  City 
Council  is  considering  calling  an  election  to 
submit  to  the  voters  the  proposal  to  issue 
$25,000  or  $30,000  in  bonds  for  extensions 
to  the  local  electric-lighting  system. 

BEND,  ORE. — The  Bend  Water,  Light 
&  Power  Company  will  soon  begin  work  on 
the  erection  of  an  addition  to  its  power 
plant.  The  new  equipment  will  include  a 
new  600-kw.  generator  and  a  600-hp.  water- 
wheel.  The  cost  of  the  work  is  estimated 
at  $30  000. 

GARIBALDI.  ORE— The  Coast  Power 
Company  of  Tillamook,  which  some  time 
ago  took  over  the  holdings  of  the  smaller 
electric  companies  in  this  section,  is  plan- 
ning the  installation  of  street-lightiner  sys- 
tems in  the  Tillamook  Beach  resorts,  includ- 
ing Garibaldi,  Bar  View,  Rockaway.  Salt- 
air,  Manhattan  and  other  smaller  places. 
C.  J.  Edwards  will  be  in  charge  of  the  work. 
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trie   transmission   line  to   Yuma,   a  distance 
miles.     The  company   will  also  erect 
telephone    and    telegraph    lines    across    the 
sandhills  w>  the  Colorado  River. 

LOS  ANOELES,  CAL.— The  City  Council 
has  approved  the  assessment  district  for 
the  ornamental  lighting  system  for  Camino 
Palermo  and  has  authorized  the  city  at- 
torney to  prepare  the  necessary  ordinance. 

M  ANTON,  CAL. — The  local  electric  plant 
and  water  rights,  owned  by  V.  B.  Taylor, 
has  been  purchased  by  the  Northern 
l'ornia  Power  Company  of  San  Francisco, 
at  $5,000.  Extensions  and  improvements 
will  be  made  to  the  system. 

BUTTE,  MONT. — In  compliance  with 
governmental  orders  directing  the  disman- 
tling of  all  privately  operated  wireless 
plants,  the  Montana  Power  Company  has 
announced  that  it  would  at  once  cease  the 
usj  of  its  wireless  facilities  between  various 
substations.  The  company  will  resort  to 
ti  lephones  which  are  already  installed. 

JUDITH  GAP,  MONT.— An  electric- 
lighting  system  is  being  installed  in  Judith 
Gap  by  the  Montana  Power  Company  of 
Butte. 

FORT  MORGAN,  COL.— Extensive  im- 
provements have  been  completed  at  the 
municipal  electric-light  plant,  including  the 
construction  of  a  new  boiler  house,  erection 
of  smokestack  and  installation  of  a  new 
253-hp.  boiler.  Estimates  are  now  being 
received  for  the  installation  of  a  new  500- 
kw.  generating  unit  to  be  connected  either 
to  a  reciprocating  engine  or  a  steam  tur- 
bine; also  on  a  deep  well,  180  ft.  deep,  with 
a  vertical  centrifugal  pump,  directly  con- 
nected to  a  50-hp.  motor.  George  C.  Cox  is 
superintendent. 

YUMA,  COL. — New  equipment,  including 
a  100-hp.  Fairbanks-Morse  engine  and  a 
67^-kw.,  three-phase,  60-cycle,  2200-volt 
Westinghouse  generator,  is  being  installed 
in  the  municipal  electric  light  plant.  An 
addition  is  also  being  erected  to  the  power 
station  to  provide  space  for  the  new  unit. 


Canada 

EDMONTON,  ALTA.— J.  H.  Moir,  traffic 
manager  of  the  Edmonton  (municipal)  Ra- 
dial Railway  System,  has  recommended  the 
installation  of  a  motor-generator  set. 

MONCTON,  N.  B. — The  Moncton  Tram- 
ways, Electric  &  Gas  Company  is  consid- 
ering extensions  to  its  tramway  system. 

GALT,  ONT.—  The  Gait  Hydro-Electric 
Commission  expects  to  erect  a  new  sub- 
station. 46  ft.  by  107  ft.,  three  stories  and 
basement,  to  be  equipped  with  switching 
apparatus,  three  additional  transformers, 
750-kva.,  three-phase.  A.  B.  Scott  is  sec- 
retary. 


Miscellaneous 

PANAMA.- — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
May  19  for  furnishing  track  bolts,  rivets, 
sheet  copper,  sheet  brass,  grommets,  elec- 
tric cable,  magnet  wire,  resistance  testing 
set,  spark  plugs,  storage  batteries,  dry  cells, 
motor-driven  planer,  drill  press,  etc.  Blanks 
and  general  information  relating:  to  this  cir- 
cular (No.  1141)  may  be  obtained  from  the 
above  office  or  the  offices  of  the  assistant 
purchasing  agents,  224  State  Street,  New 
York,  N.  Y.  ;  614  Whitney-Central  Building, 
New  Orleans,  Da.,  and  Fort  Mason,  San 
Francisco,  Cal. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  ok  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,    South    Bethlehem,     Pa. 

American  Institute  of  Consulting  En- 
gineers, Inc.,  Secretary,  P.  A.  Molitor,  35 
Nassau  St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
In  the  principal  electrical  centers  through- 
out the  country.  Annual  convention,  Hot 
Springs,  Va.,  June  26-29. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  of  Testing  Materials. 
Secretary-treasurer,  Edgar  Marburg,  Uni- 
versity  of   Pennsylvania,   Philadelphia. 

Arkansas  Association  of  Public  Util- 
ity Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark.  Annual  conven- 
tion Pine  Bluff,  May  16-18. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  E. 
Dustin,   30   East  42d  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,   San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  John  F.  Kelly, 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Joseph  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegrath  Su- 
perintendents. Secretary,  W.  L.  Connelly, 
Gibson,  Ind. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,    Ltd.,    Vancouver,    B.    C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Bldg.,   San   Francisco,   Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,   St.   Louis,   Mo. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Asst.  secretary,  J.  L.  Hemphill,  General 
Electric  Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  J.  C.  Staff,  578 
Jackson    St.,    Milwaukee,   Wis. 

Electrical  Dealers  and  Contractors' 
Association  of  Ontario.  Secretary,  E.  A. 
Drury,  45  Murray  St.,  Toronto,  Can. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Semi-annual 
meeting,   Hot  Springs,  Va.,  May   22-24. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance    Building,    Montreal,    Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34   Ellis  St.,   San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago.  Meet- 
ing, Hot  Springs,  Va.,  June  11  and  12. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,  New  York. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary.  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 
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Florida  Engineering  Society.  Secretary, 
J.   R.   Benton,  Gainesville,  Fla. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer,  L.   W.   Marrow,   Norman,   Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  L.  B.  Van  Nuys,  Cen- 
tral Electric  Co.,  Peoria,  111. 

Illinois  State  Electric  Association. 
Secretary,  R.  H.  Abbott,  Petersburg,  111. 

Illuminating  Engineering  Society. 
General  secretary,  G.  H.  Stickney,  Fourth 
and  Sussex  Sts.,  Harrison,  N.  J.  Sections  in 
New  York,  Philadelphia,  Pittsburgh,  Cleve- 
land, Chicago  and  Boston.  Annual  conven- 
tion, Newark,  N.  J.,  September. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz.  Toledo  Rail- 
ways &  Light   Co.,   Toledo,    Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  YTork. 

Institute  of  Radio  Engineers.  Secre- 
tary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
St.,   Westminster,   London,   S.   W.,   England. 

IowA  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,  L.  E.  Caldwell,  Iowa  City,  Iowa. 
Annual  meeting,  Des  Moines,  May  24  and 
25. 

Jovian  Order.  Jupiter  (president), 
Henrv  L.  Doherty,  New  York  City ;  Mer- 
cury (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,   St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth  Ave.,   Topeka,   Kan. 

Kansas  Public  Service  Association. 
Secretary,   E.   A.   Wright,    Manhattan,   Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Otten- 
heimer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Zeigler,  227 
Bourbon   St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Augusta,  Me. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,    Detroit,   Mich. 

Minnesota  Electrical  Association.  Sec- 
retary, Fred  A.  Otto,  Albert  Lea,  Minn. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.   Minneapolis,  Minn. 

Mississippi  Electric  Association.  Affili- 
ated with  the  N.  E.  L.  A.  Secretary- 
treasurer,   R.  H.   Smith,  Jackson,   Miss. 

Missouri  Association  of  Public  Util- 
ities. Secretary-treasurer,  F.  D.  Beardslee, 
Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Concord,  Mass. 

National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
39th  St.,  New  York. 


National  Electrical  Contractors'  As- 
sociation of  the  United  States.  Secre- 
tary, H.  C.  Brown,  41  Martin  Building, 
Utica,  N.  Y.  Next  meeting,  New  Orleans, 
October,   1917. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette   Bldg.,   Chicago,    111. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,    141    Milk   St.,    Boston,    Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  E.  Egan,  Room  201. 
Union    Pacific   Building,   Omaha,    Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  15 
State  St.,  Boston,  Mass. 

Nkw  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass.  Annual  convention,  New 
London,   Conn.,    Sept.    11-14. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Neilson,  120  Broad- 
way, New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St.,  New 
York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, J.  F.  Farquhar,  Washington  Water 
Power  Company,   Spokane,  Wash. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change,  Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502  Dekum  Building,   Portland,   Ore. 

Pacific  Coast  Section,  N.  E.  L.  A.  Sec- 
retary, A.  H.  Halloran.  Crossley  Bldg.,  San 
Francisco,  Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg,  Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Radio  Club  of  America.  Secretary, 
David  S.  Brown,  206  West  86th  St.,  New 
York. 

Rocky  Mountain  Association  of  Mu- 
nicipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29    West   39th   St.,   New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Southeastern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer. Thomas  E.  Peters,  Colum- 
bus, Ga. 

Southern  California  Electrical  Con- 
tractors and  Dealers'  Association.  Secre- 
tary, H.  C.  Bower,  602  Metropolitan  Bldg., 
Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex. 

Southwestern  Society  of  Engineers. 
Secretary,  Prof.  A.  F.  Barnes,  State  College* 
N.    M. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Dallas,    Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia, S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer.  C.   H.   West,   Rutland,   Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  E.  N.  Layfield, 
1735   Monadnock   Block,    Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary. George  Allison,  1410  First  National 
Bank    Building,    Milwaukee,    Wis. 


OXIUI  I  "ni- 
\        N  tpp      HI,, I       \m  lni- 

•  inenl 

Elliott, 

i  lal        Ipp     in.  ,i    Dec     i  i.    1916. 
Toj    niotoi 

I  I.  I  111. HI     I  i        I'll",      \.  IW 

's « •  1 1 -     \     >        \|.|.     Died    Jun< 

i.    ih,' 

slide    .iii.i    in    p  i  mil    .  .i-  ■     ■■:    ui bllng 

.in.i  bllng. 

:  I  M  \  NUFACTUBK        ,'K         K 

,ni     !•'     Smiiii,     Brooklyn, 
\     "»        \|.p    (lied    M  mi       pain 

,.i  Insulated  conductor!  i"i  use  In  else- 
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.  James  B. 
Speed,  West  New  Brighton,  \.  v.  App. 
Bled  Sep!  8,  1916  Relates  to  the  oper- 
ation of  protective  reactances  designed 
i.>  protect  the  apparatus  Included  In  high 
power  transmission  circuits. 

i . .-.",.  mi.      Joint    foi  •   lblxs  ; 

Albert  B3,  Tanner,  Stretford  and  Ernest 
Alexander  Claremont,  High  Leigh,  Eng- 
land. App.  Died  July  22,  1916.  improve- 
ments. 

149  DTNAMO-IDLSCTBIC       Machine; 

William  a.  Turba \  iu\  Niagara  Palls, 
X.  V.  App.  ill,, I  Sept.  in.  1916.  Im- 
proved 

1,223,467.  Moans  fob  Attaching  Klec- 
trical  Appliances  to  Conduit  Outlet 
Boxss;  Carl  H.  Blssell,  Syracuse,  N.  Y. 
App.  Bled  June  19,  1911.  Comprises  a 
body  for  engaging  one  face  of  the  margin 
of  tin'  wall  around  the  opening. 
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1.223,444. — Joint   for   Electric   Cables 


1.223.471.  Apparatus  for  Charging  Stor- 
age Batteries  ;  Arthur  R.  Bullock, 
Cleveland,  Ohio.  App.  filed  Sept.  20,  1916. 
Produces    a    pulsating    direct    current. 

1.223.472.  Method  of  Running  a  Syn- 
chronous Motor  ;  Arthur  R.  Bullock, 
Cleveland,  Ohio.  App.  filed  Sept.  20, 
1916.      Improved. 

1.223.473.  Current-Converting  Device; 
Arthur  R.  Bullock,  Cleveland,  Ohio.  App. 
filed  Sept.  20,  1916.  Equalizes  the  flow 
of  current  from  a  plurality  of  terminals 
of  a  circuit  in  which  a  pulsating  current 
is  flowing. 

1,223,475.  Calcining  Furnace;  William 
R.  Clymer,  Lakewood,  Ohio.  App.  filed 
Oct.  16,  1915.  Continuously  and  uni- 
formly heating  the  materials  to  a  high 
temperature. 

1,223,481.  Factory  Fire-Drill  System; 
David  G.  Dee,  Chicago,  111.  App.  filed 
June    7,    1915.      Improvements. 

1.223,527.  Signal  Device  for  Elevator 
Systems  ;  Charles  D.  Seeberger,  New 
York.  N.  Y.  App.  filed  March  13,  1914. 
Adjacent  cars  are  independently  actuated 
and  controlled  both  up  and  down  in  the 
same  shaft. 

1,223,530.  Automatic  Electric  Control- 
ler :  Burton  W.  Sweet,  Cleveland,  Ohio. 
App.  filed  April  21,  1913.  Adapted  to 
cut  automatically  into  a  translating  cir- 
cuit a  resistance  upon  a  sudden  increase 
In  the  current  which  is  flowing  through 
;he  circuit. 
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1,228,682.     i  an  .  Allison  .i  Tl p- 

.sun,   Cleveland,   <  >hlo      App    Bled   J 

Hanger  membei  li  properlj  cen- 
tered and  placed  with  i  espect  to  t  in-. 
ma  in   ha  nger    membi  i 

it-Protecting  Appaj 
Janus    G-,    Zimmerman,    Milwaukee,    Wl 
App.  filed  Maj    IT.   1912.     A  Bu  d  current- 
conducting  body  which  is  responslvi 
manner   t<>   current    passing    therethrough 
to    cause    operation    ol     circuit     breaker 
ui". ii   the  occurrence   of  abnormal   circull 
condlt  inns. 

1,228,620.  Stopping  Mechanism  for  Winu- 
im;  Machines;  Claes  Ryden,  Cranston. 
R  i  App.  Bled  Nov.  19,  1914.  Auto 
matlcally  arrests  the  winding  operation 
at  the  completion  of  each  layer  of  wire 
so  that  certain  steps  In  the  process  of 
building  up  the  coil  can  be  performed 
manually. 

1,223,623.  FUSE  Device;  Edmund  O. 
Schweitzer  and  Nicholas  J.  Conrad,  Chi- 
cago, 111.  App.  filed  Dec.  20,  1913.  For 
taking  care  of  extra  high  potentials. 

1,223,669.  Electrical  Heating  Attach- 
ment for  Soldering  Irons;  John  G. 
Clemens,  Buffalo,  N.  Y.  App.  filed  Feb. 
27,  1917.  Includes  two  carbons  with 
which  are  electrically  connected  the  con- 
ductor wires  leading  from  the  source  of 
electrical  supply  and  these  carbons  are 
so  supported  that  they  will  be  held  with 
their  points  in  contact  with  the  head  of 
the  soldering  iron  as  they  are  consumed. 

1,223,674.  Water  Heater  and  Steam 
Boiler  ;  Major  E.  Dearing.  Salt  Lake 
City,  Utah.  App.  filed  Oct.  11,  1916. 
Heating  devices  are  self-contained  with 
a  hollow  removable  section  co-oper- 
atively related  to  the  heating  cells  or 
chambers  in  a  novel  manner. 

1,223,699.  Conduit  Threader;  Stephen 
Kamowski,  Nanticoke,  Pa.  App.  filed 
May  6,  1915.  Provides  a  means  for 
drawing  wires,  cables  or  analogous  con- 
nections through  a  conduit  tube  or 
similar  duct. 

1,223,704.  Electric  Generator;  Leon  J. 
Le  Pontois,  Cleveland,  Ohio.  App.  filed 
May  18,  1911.  For  use  in  connection  with 
internal-combustion   engines. 

1,223,729.  Electric  Water  Heater; 
Frank  C.  Perkins,  Buffalo,  N.  Y.  App. 
filed  Dec.  1,  1916.     Improvements. 

1,223.750.  Cable  Box;  Albert  A.  Wake- 
field, Chicago,  111.  App.  filed  May  14, 
1910.     For  use  in  high-potential  systems. 

1,223,789.  Burglar-Alarm  System  ;  Simon 
B.  Hess,  New  York,  N.  Y.  App.  filed  May 
17,  1915.  Person  using  the  alarm  system 
may  select  and  use  any  means  of  exit 
as  the  last  exit. 

1,223,791.  Lineman's  Device;  Van  Buren 
Jackson,  Pedro  Miguel,  Canal  Zone.  App. 
filed  April  24,  1916.  For  making  a  con- 
nection or  tap  from  a  high  line  wire 
while  the  current  is  flowing  through  it. 

1,223,865.  Electric  -  Conduit  Fitting; 
Daniel  C.  Gidley,  Winthrop,  Mass.  App. 
filed  April  10,  1916.  Electrical  appliance 
supported  thereby  can  be  adjusted  axially 
and  easily  adapted  to  different  conditions. 

1,223.869.  Hand  Lamp;  Carl  Hambuechen, 
Belleville,  111.  App.  filed  Sept.  30,  1916. 
Improved  means  for  making  and  break- 
ing the  electrical  connection. 

1,223,881.  Electrical  Insulation;  Willis 
A.  Ishler,  Pittsfield,  Mass.  App.  filed 
Sept..  11,  1916.  Insulating  barriers  or 
pads  such  as  are  used  for  insulating 
electrical    windings. 
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1,228,9  and  Coatinu  ThebI 

King,    Montreal,    Qi 
Canada       App    Bled   July   81,    1916       i-..r 
ii  e   in   elect]  Ic   furnaces. 

1,228,987.  CtJO  OUT  Switch  fob  SbbikJ 
Loops;  William  A.  Kirkland,  Cedar  Fall! 
Iowa.  App  Bled  Feb.  14,  1916.  Makes 
and-break   device    In    a   series   circuit    d] 

loops    capable    of    use    in    switching    off    a 

loop    from   tbe   circuit   while    leaving   the 
remainder  of  the  circuit  closed. 


1,223,674. — Water  Heater  and  Steam  Boiler 


1,224,030.         Water-Tight    Lamp    Socket; 
Stanley     B.      Smith,     St.     John,     N.      B. 
Canada.        App.      filed      April      23,      1915. 
Resilient    water-tight    sleeve    attached    to 
and  forming  a  part  of  the  socket. 


1,224,057.  Method  of  Recovering  Zinc 
and  Iron  from  Solutions  Thereof; 
Charles  E.  Baker,  Chicago,  111.  App.  filed 
Jan.  26,  1917.  Simultaneously  deposits 
the  metals  and  then  effects  a  separation 
thereof  by  vaporizing  and  recovering  the 
zinc. 


1.224.116.  Electric  Switch  ;  Ragnar  O.  W. 
Lundin,  New  Britain,  Conn.  App.  filed 
Dec.   16,   1915.     Flush  type. 

1.224.117.  Electric  Water  Heater;  Samuel 
D.  Nesmith,  La  Jolla,  Cal.  App.  filed 
Nov.  8,  1916.  Suitable  insulating  mate- 
rial through  which  a  series  of  narrow 
flat  channels  extend  and  within  which 
insulating  material  multiple-connected 
conductors  are  embedded. 

1.234.118.  Fuse  Box;  Roscoe  Ratcliffe, 
New  Britain,  Conn.  App.  filed  Aug.  14, 
1916.  Protects  the  interior  of  the  box 
when  the  fuses  are  not  in  place. 

1.224.119.  Safety  Switch;  Alexander  K 
Sutherland,  New  Britain,  Conn.  App. 
filed  May   4,   1916.     Inclosed-type  switch. 

1.224,122.  Storage-Battery  Locomotive; 
Raymond  Mancha,  St.  Louis,  Mo.  App. 
filed  Feb.   5.  1917.      Improvement. 
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Opportunities  for  Service  Developed  by  the  War 


CONFRONTED  by  the  stern  realities  of  war  and  the 
imperative  need  of  meeting  the  problems  arising 
therefrom  intelligently,  the  electric  light  and  power  com- 
oanies  of  the  country  have  reason  to  give  earnest  atten- 
tion to  the  new  questions  demanding  solution.  While 
;here  is  every  reason  why  hysteria  and  alarm  should  be 
avoided  and  every  indication  that  there  will  be  abundant 
business  not  only  during  the  war  but  for  a  term  of 
pears  thereafter,  the  present  is  nevertheless  not  the  time 
ifor  over-easy  optimism  and  neglect  of  great  responsi- 
bilities. Happily  the  National  Electric  Light  Associa- 
tion senses  the  situation  and  is  proceeding  to  place  its 
house  in  good  order.  It  is  a  courageous  grasp  of  prob- 
lems which  the  industry  needs,  and  that  we  believe  is 
assured  by  the  effective  measures  now  sanctioned.  The 
special  meeting  of  the  association  supplanting  the  usual 
type  of  convention  was  dignified,  sagacious  and  rational 
and  revealed  far-sighted  plans  for  active  co-operation 
with  the  government.  The  selection  of  John  W.  Lieb 
3f  New  York  as  a  war  president  was  as  commendable 
as  he  is  deserving,  and  the  entire  proceedings  showed 
a  sincere  and  ardent  desire  for  an  intelligent  adaptation 
of  private  policies  to  the  public  needs. 

How  great  the  disturbance  of  the  electrical  industry 
in  this  country  will  be  it  were  vain  to  guess.  Certainly 
we  realize  that  this  war  overshadows  all  human  affairs, 
and  while  it  lasts  it  is  to  be  the  principal  business  of  the 
country.  All  else  must  be  subordinated  to  it.  The  gov- 
ernment rightfully  has  the  first  call  upon  all  resources, 
both  human  and  material,  and  is  now  organizing  its 
quota  of  men,  equipment,  supplies  and  credit.  Every 
man  who  is  eligible  under  the  selective  draft  system 
adopted  will  be  subject  to  call  regardless  of  wealth,  posi- 
tion or  personal  inclination,  and  the  strength  of  the 
government  will  be  measured  by  the  degree  to  which 
the  people  concentrate  their  efforts  to  this  purpose. 
Labor  is  limited  and  fully  employed.  If  2,000,000  men 
are  to  go  to  the  front,  and  four  times  that  many  are 
needed  at  home  to  keep  them  supplied  with  food  and 
munitions,  it  is  patent  that  all  industries  having  no 
military  value  must  be  prepared  for  readjustment. 
The  central  stations  of  the  country  will  adapt  them- 
selves quickly  to  changed  conditions.  Greater  efficiency 
will  be  developed,  women  will  be  substituted  for  men 
in  many  departments  and  labor-saving  schemes  widely 
adopted.     By  this  means  the  companies  will  place  them- 


selves on  a  war  basis  and  release  for  military  needs  all 
men  not  absolutely  essential  to  the  operation  of  the 
system. 

TN  THE  case  of  fuel  and  other  supplies  there  will 
-"-naturally  have  to  be  a  considerable  shift.  Husbanding 
of  coal  will  be  imperative  owing  to  the  lack  of  labor  in 
the  mines  and  the  insufficiency  of  transportation.  The 
electric  utility  companies  will  as  a  result  interconnect 
their  systems  as  a  matter  of  economy  and  as  a  matter 
of  public  policy.  Coal  will  not  only  be  hard  to  get  but 
will  be  very  high  in  price,  and  all  this  in  face  of  the 
fact  that  the  systems  will  be  more  heavily  loaded. 
Efficiency  of  production  will  mean  what  it  never  meant 
before,  and  co-operation  between  public  utilities  will 
reach  a  maximum.  The  railroads  of  the  country  have 
already  pooled  their  equipment  and  physical  resources 
and  are  being  operated  as  one  system.  Co-ordination 
which  will  result  in  very  material  savings  of  fuel,  equip- 
ment and  men  and  mean  more  effective  service  the 
central  stations  of  the  country  will  do  their  utmost  to 
carry  out. 

The  war  involves  the  country  in  great  expenditures. 
Every  one  recognizes  that  taxation  must  be  heavy  and 
that  huge  loans  must  be  floated.  There  should  not  be 
any  hoarding  on  that  account  because  that  would  bring 
about  cessation  of  industry  which  would  be  a  worse 
calamity  than  the  war  itself.  It  is  well  to  bear  in  mind 
that  there  is  not  going  to  be  less  work  to  be  done ;  there 
is  more  work  than  ever  in  sight.  There  is  no  reason 
to  anticipate  any  conditions  under  which  credit  will  be 
difficult  to  obtain  for  the  regular  business  operations  of 
the  country.  Right  now  public  utilities  may  have  to  wait 
until  the  government  has  secured  sufficient  funds  for  its 
purposes,  and  their  business  and  profits  may  be  subject- 
ed to  heavy  taxation  in  addition;  but  such  burdens  will 
fall  on  all  industry,  and  what  with  wants  kept  down  to 
a  minimum  and  economies  effected  some  of  the  increases 
will  be  passed  on  to  the  consumer.  Fortunately  for  the 
industry,  the  affairs  of  the  N.  E.  L.  A.  are  in  the  hands 
of  men  so  experienced  and  capable  that  the  uncertainties 
of  the  moment  will  give  way  before  clear  and  construc- 
tive policies.  The  problems  will  be  solved,  questions  will 
be  answered  and  the  central  station  will  be  enabled  to 
keep  its  proud  position  as  a  utility  of  indispensable 
value  to  the  nation.  The  signs  for  a  very  profitable 
future  are  propitious. 
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1  I  llltdoOl    Substations 

A  BR]  EF  de  icripl  Ion  In  ti  of  tin   floodlighl  - 

of  outdoor   sub  t  .-it  lona   n  111  ome   very 

who  have  to  deal  with  this  some- 
what troublesome  problem,  and  Incidentally  it  oil 
as  "li  the  protecl  Ion  of  such  pari  i  of  1 1 
term  from  malkioua  attack.  The  require 
ment  of  b  large  amount  of  apace  ia  one  of  the  few  draw 
harks  of  the  outdoor  aubstation,  and  thia  la  reallj  not 
nous  matter  under  ordinary  conditions,  although  it 
complicates  the  situation  with  reaped  to  seeing  what 
one  is  about  it"  repairs  or  changes  have  to  be  executed. 
It  is  to  relieve  this  difficulty  that  the  floodlighting 
scheme  described  by  M.  M.  Samuels  is  worked  out.  It 
la  really  rudimentally  simple,  consisting  merely  of  turn- 
ing upon  the  outdoors  apparatus  the  light  from  four 
projectors,  each  carrying  a  500-watt  lamp.  The  point 
•  worthy  of  note  in  this  application  is  the  use  of  two 
distinct  types  of  lighting  units,  one  giving  a  somewhat 
concentrated  beam  for  lighting  the  high-tension  appa- 
ratus, the  other  giving  a  much  wider  beam  and  covering 
the  somewhat  extensive  low-tension  equipment.  A  less 
shrewd  judgment  in  making  this  installation  would 
have  sacrificed  something  to  the  fetish  of  uniformity, 
and  thereby  would  have  lessened  the  efficiency  and 
general  usefulness  of  the  installation.  The  floodlight 
is  coming  to  be  a  rather  important  item  in  central  sta- 
tion affairs,  and  we  have  seen  no  better  example  of  its 
usefulness  than  this  direct  application  to  the  lighting 
of  the  vital  parts  of  the  high-tension  plant. 


lend  themselvei   particularly  to  automatic  disconnects 
hi  « .1  e  b    udden  fauM  should  develop  In  them.    A  num 
pecial  cable  device    and  tools  for  undergroua 
1 1  tut  Km  are  also  described  In  detail. 


Underground  Construction 

THE  recent  rise  in  the  price  of  copper,  or,  to  be 
more  specific,  the  recent  fall  in  the  purchasing 
power  of  money,  owing  mainly  to  conditions  brought 
about  by  the  world  war,  has  checked  the  ordinary 
growth  of  electric  cable  conductors  and  has  compelled 
the  existing  cable  systems  of  our  large  cities  to  be 
loaded  more  nearly  up  to  the  full  economic  limits  than 
heretofore.  This  means  that  more  attention  is  being 
devoted  to  determining  the  temperature  elevation  of 
cables  in  service  than  in  the  past,  and  that  the  margin 
of  safe  carrying  capacity  in  cables  tends  to  acquire 
increased  importance.  The  report  of  the  N.  E.  L.  A. 
committee  on  underground  construction  and  electrolysis 
contains  useful  information  on  this  subject. 

Reference  is  made  to  the  advantages  claimed  for 
three-core  cables,  consisting  of  three  separate  metallicly 
covered  cables  in  an  external  cylindrical  sheath,  over 
three-cored  cables  having  individual  as  well  as  joint 
insulation.  The  advantage  is  attributed  to  the  equaliza- 
tion of  tangential  electric  stresses.  Such  triple  separate 
metallicly  covered  cables  have,  indeed,  been  known  for 
many  years,  and  the  electric  stresses  in  them  are  all 
radial;  but  their  advantages  in  this  respect  have  only 
received  recent  recognition,  with  increasing  transmis- 
sion voltages  and  dielectric  stresses.  The  report  con- 
tains some  interesting  information  concerning  the  uses 
and     connections     of     split-conductor     cables,     which 


Standardization  of  Meters 

THE  meter  committee  of  the  N.  E.  L.  A.  has  made 
an  interesting  report.    Watt-hour  recording  meten 
have  become  so  thoroughly  standardized  that  but  little 

change  lias  lieen  made  recently  in  well  established  types - 
Demand  meters,  however,  have  come  into  extensive  us<| 
of  late  years,  and  the  report  deals  with  them  at  con- 
siderable length. 

There  is  perhaps  no  type  of  electric  apparatus  which 
calls  for  more  standardization  and  testing  than  meters 
The  aggregate  amount  of  capital  involved  in  the  record- 
ing meters  of  the  United  States  is  enormous,  as  is  evi 
dent  from  the  fact  that  the  great  majority  of  all  th< 
watt-hours  consumed  in  the  United  States  are  recorded 
on  watt-hour-meter  dials.  In  fact,  some  enthusiastic 
meter  men  take  the  position  that  the  object  of  all  tin 
power  plants  in  the  country  is  to  work  the  dial  mecha 
nisms  in  their  meters.  In  a  certain  sense  this  cannot  b« 
denied,  but  the  perspective  betrayed  in  the  assertion 
seems  distorted. 

In  the  care  and  maintenance  of  customers'  meters  tin 
practice  of  oiling  the  jewels  is  recommended  in  the  re 
port,  and  it  is  indicated  that  the  practice  of  keeping 
oil  in  the  jewels  is  common  among  the  operating  com 
panies.  It  would  be  interesting  to  know  why  oil  in 
creases  the  working  lifetime  of  a  jewel.  It  seems  likelj 
that  the  benefit  is  not  so  much  in  diminishing  the  rub 
bing  as  it  is  in  levigating  dust  particles,  so  that  dus* 
may  be  kept  out  of  the  reach  of  the  rubbing  surfaces 


Inductive  Interferences 

IN  THE  earliest  days  of  electric  communication  th» 
telegraph  lines  were  the  only  ones  seen  on  the  high 
ways.  These  ground-return  telegraph  lines  had  th< 
entire  field  to  themselves,  and  inductive  disturbance,  ex 
cept  to  a  small  extent,  between  neighboring  telegrapr 
circuits  was  undreamed  of.  During  the  last  thirtj 
years,  however,  electric  light  lines,  telephone  lines,  rail- 
road lines  and  power-transmission  lines  have  been  jost- 
ling each  other  along  the  highways.  The  city  street* 
became  such  tangled  meshes  that  the  wires  had  to 
placed  underground.  The  expense  was  great,  but  it  h 
to  be  supported  in  congested  city  thoroughfares.  Oul 
in  the  country  the  cost  of  placing  the  wires  in  under 
ground  conduits  would  be  prohibitive  in  most  cases. 

The  inductive  interference  between  neighboring  lines 
on  the  same  highways  rapidly  became  obtrusive.  Th< 
telephone  lines  were  the  principal  sufferers,  and  netf 
the  telegraph  lines.  These  communicating  systems 
with  their  feeble  currents  and  relatively  sensitive  instru 
ments,  were  no  match  for  the  light  and  power  circuit; 
with  their  strong  currents,  and  the  mutual  interferenc 
between  the  latter  systems  has  been  negligible. 
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As  the  country  develops  its  population  and  resources, 
the  tendency  to  inductive  interference  steadily  increases. 
More  power  circuits  spring  up.  Existing  power  circuits 
ramify.  Every  little  town  and  village  needs  its  electric 
light  and  railroad  lines.  The  telephone  and  telegraph 
lines  extend  and  multiply.  Meanwhile  the  number  of 
highways  along  which  all  these  lines  are  carried  re- 
mains almost  stationary,  while  private  rights-of-way 
for  new  lines  are  luxuries  that  can  be  afforded  only  in 
special  cases.  Consequently  all  the  highways  become 
congested,  and  the  various  types  of  line  are  driven  into 
closer  proximity.  Under  these  conditions  it  is  no  won- 
der that  inductive  disturbances  thrive  and  multiply. 

The  report  of  the  committee  on  overhead  lines  and 
inductive  interference  to  the  National  Electric  Light 
Association  convention  draws  attention  to  the  necessity 
for  co-operation  between  the  engineers  of  the  power 
systems  and  those  of  the  telephone  systems  for  their 
mutual  benefit.  The  principal  rules  for  minimizing  in- 
terference are  to  avoid  depending  on  ground-return 
circuits  and  to  transpose  the  conductors  systematically. 
However,  unless  the  engineers  on  both  sides  co-operate 
to  the  end  that  the  differences  between  telephone  and 
electric  power  transmission  companies  be  speedily  ad- 
justed the  constituted  authorities  will  stipulate  what 
shall  and  what  shall  not  be  done. 


Keeping  an  Eye  to  Windward 

THE  enormous  increase  in  the  price  of  steam  coal 
is  a  sufficient  cause  of  worry  in  many  a  central 
station.  Large  plants  handling  their  own  mines  or 
having  long-term  contracts  can  look  forward  to  going 
through  the  probable  period  of  the  war  with  some 
equanimity.  Smaller  establishments  cannot,  for  the 
price  of  coal  has  shot  up  out  of  all  comparison  with  the 
scarcity  that  confronts  us  because  of  the  difficulties  of 
transportation.  Possibly  the  government  may  succeed 
in  effecting  some  measure  of  relief,  but  at  present 
small  stations  undefended  by  contracts  must  be  pre- 
pared to  pay  any  price  for  coal  which  the  coal  pool  shall 
name,  unless  the  government,  as  it  may,  steps  in  and 
lays  an  iron  hand  on  the  situation. 

Facing  such  conditions,  the  need  of  remedial  measures 
is  obvious,  and  one  of  them  which  can  be  applied  to 
many  a  small  station  is  described  in  this  issue  in  L.  D. 
Shank's  brief  account  of  how  one  should  beat  the  game 


by  installing  an  oil  engine.  The  plant  he  describe 
typical  of*  many  an  installation  of  moderate  importance. 
It  had  a  good  steam  plant,  but,  realizing  that  the  rising 
price  of  fuel  was  becoming  a  very  serious  matter,  the 
management  deliberately  changed  over  to  oil-engine 
drive.  The  particular  case  is  interesting  in  that  it  dis- 
closes some  of  the  differences  which  depend  merely  upon 
size  in  picking  out  a  suitable  power  plant.  On  general 
principles  a  four-stroke-cycle  engine  would  have  been 
chosen  for  the  sake  of  economy,  as  Mr.  Shank  points 
out.  It  is  held,  and  in  general  very  correctly,  that  the 
two-stroke-cycle  engine  is  not  so  efficient,  particularly 
on  varying  loads,  as  the  four-stroke-cycle  type.  It  is, 
however,  simpler,  and  in  a  size  as  small  as  125-kva. 
simplicity,  low  first  cost  and  low  repairs  count  more 
heavily  than  does  a  moderate  difference  in  oil  consump- 
tion. The  experience  in  this  particular  case  seems  tc 
have  borne  out  the  wisdom  of  the  choice. 

At  the  present  time  one  of  the  steam-driven  sets  is 
kept  ready  for  operation,  but  the  bulk  of  the  work  falls 
to  the  oil-engine  set.  An  ingenious  modification  to  im- 
prove the  efficiency  of  the  combined  system  is  the  water 
jacketing  of  the  exhaust  pipes  from  the  oil  engine  to 
provide  circulating  water  in  the  spare  boiler.  In  this 
way  the  waste  heat  of  the  oil  engine  is  utilized  to  keep 
the  water  in  the  steam  boiler  at  a  temperature  which 
enables  steam  to  be  made  quickly  and  which  cuts  out 
the  usual  expenditure  of  fuel  for  banked  fires. 

The  net  result  of  the  scheme  here  worked  out  is  from 
the  commercial  standpoint  highly  satisfactory.  The 
actual  saving,  as  reckoned  on  five  months'  operation, 
has  amounted  to  about  $32  a  day,  which  is  a  very  prac- 
tical answer  to  all  the  theoretical  objections  which  might 
be  raised  against  the  change.  In  point  of  fact,  ordinary 
steam  plants  of  so  small  output  as  are  here  required  are 
not  very  efficient  and  can  often  be  beaten  out  by  oil 
engines  with  the  greatest  readiness.  The  chief  prac- 
tical question  as  it  appears  to  central  station  men  is  at 
what  approximate  output  the  costs  by  steam  engine 
and  oil  engine  become  equal.  This  is  a  question  which 
can  be  answered  only  by  a  careful  investigation  of  detail 
in  each  particular  instance,  for  one  cannot  in  these 
times  generalize  on  either  the  cost  of  coal  or  the  cost 
of  oil.  Appearances  all  indicate,  however,  that  the  coal 
costs  are  likely  to  run  up  very  seriously,  so  that  it 
would  not  be  surprising  to  see  many  a  small  plant  follow 
the  precedent  here  laid  down. 


OWING  to  the  variety  of  conditions  The  Coming  IsSUCS 
under  which  underground  cables 
may  be  installed  and  operated,  it  is  sometimes 
difficult  to  foretell  what  performance  can  be  expected 
from  them.  The  rating  of  a  cable  may  be  affected  by 
any  number  of  causes.  All  possibilities  have  to  be 
considered  if  reliability  of  service  is  to  be  assured. 
Some  of  the  principal  causes  of  cable  failure  experi- 
enced by  one  large  operating  company  will  be  outlined 
in  the  next  issue,  dated  May  19.  Remedies  will  also 
be  suggested  for  most  of  the  troubles.  In  the  same 
number  will  be  an  article  which  points  out  the  practical 
value  of  measuring  reflection  factor  in  connection  with 


illumination  calculations  and  which  ex- 
plains how  the  difficulties  usually  en- 
countered in  such  measurements  can  be  minimized.  The 
second  section  of  Walter  Arthur's  article  on  the  char- 
acteristics of  standard  inclosed  fuses,  which  was  started 
in  the  March  10  number,  will  also  appear  in  the  next 
issue.  The  number  following,  dated  May  26,  will  con- 
tain, besides  the  regular  departments  and  technical  and 
operating  material,  feature  articles  treating  of  various 
phases  of  central  station,  commercial  and  managerial 
work.  One  article  will  present  the  practices  of  the  in- 
dustry in  dealing  with  the  customers  who  use  energy 
without  paying  for  it. 
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N.  E.  L.  A.  in  Historic  War  Convention 

Patriotic  Outbursts  Mark  the  Proceedings  oi  the  Special  Meeting 

to   Consider   Mow   the    Industry    Can    Best   Serve   the 

Nation — John  W.  Lieb  the  New  President 


IT  was  essentially  ;i  war  convention  that  the  Na- 
tional Electric  Light  Association  held  In  New  York 
on  Wednesday  and  Thursday  of  the  presenl  week. 
Stripped  of  all  things  but  war  problems  and  necessary 
formal  steps  to  continue  the  power  of  the  organization, 
the  fortieth  annual  convention  passed  into  history  in 
strict  conformity  with  the  rigid  requirements  of  the 
times.  Prom  the  opening  words  of  President  Herbert 
A.  Wagner  to  the  final  adjournment  half  a  day  earlier 
than  anticipated  the  serious  responsibilities  resting 
upon  the  industry  to  make  the  best  use  of  its  facilities 
for  the  country  wire  the  dominant  note  of  all  business 
transacted.  Co-operation  among  members,  co-operation 
with  gas  or  other  utilities,  most  of  all  co-operation  with 
the  government,  were 
pledged  by  every  act  and 
word.  And  as  a  token  of 
the  attitude  of  this  great 
organization  there  were  the 
bright  display  of  the  colors 
of  three  allies  and  the  mili- 
tary salute  and  patriotic 
demonstration  which  came 
with  the  raising  of  the 
"Star-Spangled  Banner." 

"As  this  is  primarily  a 
business  meeting,"  said 
President  Wagner  in  call- 
ing the  members  to  order 
at  10.30  a.  m.  on  May  9,  "we 
will  proceed  at  once  with 
our  program  without  for- 
mality." 

W.  F.  Wells,  Edison 
Electric  Illuminating  Com- 
pany of  Brooklyn,  then  took 

the  chair  while  Mr.  Wagner  read  the  annual  address  of 
the  president.  An  abstract  of  this  address  is  published 
on  pages  891  and  892.  In  accordance  with  the  usual 
practice,  Mr.  Wells  appointed  as  a  special  committee  to 
report  on  the  address  Joseph  B.  McCall,  E.  W.  Lloyd 
and  Holten  H.  Scott. 

Patriotic  Demonstration 

Following  the  appointment  of  the  committee  on  the 
president's  address  a  bugle  was  sounded,  a  squad  of 
khaki-clad  men  marched  in  and  the  flag  was  raised,  while 
the  convention  joined  in  the  patriotic  strains  of 
"America." 

President  Wagner  then  resumed  the  chair  and  called 
upon  Secretary  T.  C.  Martin  for  his  annual  report. 

Public  Policy  Committee  Report 

W.  W.  Freeman,  Union  Gas  &  Electric  Company, 
Cincinnati,  presented  the  report  of  the  public  policy 
committee,  of  which  he  is  chairman,  saying:  . 

"Your  public  policy  committee  has  devoted  consid- 
erable time  and  thought  during  the  year  to  the  pro- 


FULL  AUTHORITY  GIVEN  TO 

CO-OPERATE  WITH  THE 

GOVERNMENT 

Resolved,  That  the  sub-committee  appointed  by  the 
public  policy  committee — namely,  Messrs.  Lieb,  Ed- 
gar, Insull,  McCall  and  Wagner — be  continued  as  a 
committee  of  the  association,  with  full  authority  to 
take  such  action  in  behalf  of  the  association  as  they 
may  deem  advisable  to  establish  full  co-operation  be- 
tween the  United  States  government  and  the  electric 
light  and  power  industry  of  the  country,  to  the  end 
that  the  best  industrial  results  may  be  obtained  in 
connection  with  the  prosecution  of  the  existing  war. 
The  committee  is  authorized  to  establish  or  join  in 
establishing  and  maintaining  an  office  in  the  city  of 
Washington  if  deemed  advisable  and  to  incur  such 
expenses  in  the  performance  of  its  duties  as  it  may 
find  necessary. 


posed  plan  of  enlarged  activities  as  discussed   and 

authorized    at    the    last    convention,    subject   to    the    nec- 
essary  and    financial   support  being  forthcoming    from 

the  member  companies. 

"A  definite  call  for  subscriptions  was  issued  by  the 
committee  m  a  letter  to  the  member  companies  dated 
Feb.  1  1.  l'.M7;  the  responses  to  this  letter  were  dis- 
tinctly encouraging  and  indicated  a  willingness  on  the 
part  of  the  companies  to  support  the  plan  to  an  ex- 
tent adequate  to  meet  all  anticipated  requirements. 

"A  meeting  of  your  committee  was  called  to  formu- 
late plans  for  the  inauguration  of  the  work,  but  in 
the  interim  before  the  date  of  the  meeting  war  was 
declared   against  Germany,  and  when  the  committee 

met  it  was  the  unanimous 
opinion  that  all  such  plans 
should  give  way  to  the  more 
immediate  and  imperative 
problems  growing  out  of 
the  war  situation. 

"The  committee  desires 
to  thank  sincerely  the  mem- 
ber companies  for  the  sup- 
port and  confidence  which 
were  so  promptly  and  heart- 
ily proffered  in  this  matter. 
"It  is  hoped  that  events 
may  render  it  practicable 
and  advisable  to  renew 
favorable  action  upon  the 
plan  at  a  date  not  far  dis- 
tant. 


How  Can  We  Best  Serve? 

"The  thought  now  upper- 
most in  the  minds  of  the 
committee  is  how  we  as  companies  and  an  industry 
can  most  effectively  serve  the  nation  and  protect  our 
properties  in  the  emergency  and  the  peril  with  which 
we  are  confronted. 

"It  is  realized  that  the  continued  maintenance  of 
reliable  service  on  the  part  of  the  public  service  com- 
panies is  as  necessary  a  factor  in  supporting  our 
sinews  of  war  as  is  the  raising  of  the  army. 

"We  have  in  our  charge,  to  a  considerable  degree, 
the  health  and  safety  of  the  public,  and  must  con- 
serve them  as  a  public  duty,  not  less  than  from  finan- 
cial considerations. 

"On  the  other  hand,  we  can  furnish  through  our 
organizations,  especially  with  our  technically  trained 
men,  much  valuable  information  and  assistance  to  the 
government. 

"Realizing  the  importance  of  these  considerations, 
your  committee  a  month  ago  appointed  a  sub-commit- 
tee on  war  conditions,  consisting  of  Messrs.  Lieb,  Ed- 
gar, McCall,  Insull  and  Wagner.  This  committee  has 
conferred  at  length  and  consulted  freely  with  the 
National    Defense    Council,    with    federal    and    local 
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officials  and  others  qualified   to  furnish   information 
and  advice. 

"The  public  policy  committee  respectfully  recom- 
mends that  its  committee  on  war  conditions  be  con- 
tinued as  a  committee  of  the  association  with  direct 
authority  to  represent  the  N.  E.  L.  A.  in  the  securing 
of  information  and  the  formulation  of  such  plans  of 
action  as  may  seem  necessary  or  desirable." 

Mr.  Freeman  added  that  he  would  be  glad  to  sub- 
mit, after  the  discussion,  a  resolution  which,  if  adopted, 
would  carry  out  the  thought  of  the  committee. 

[Later  in  the  proceedings  such  a  resolution  was 
passed;  it  is  published  on  the  opposite  page. — Eds.] 

President  Wagner  asked  J.  W.  Lieb,  New  York  Edison 
Company,  chairman  of  the  sub-committee  of  the  public 
policy  committee  which 
Mr.  Freeman  referred  to 
as  the  committee  on  war 
conditions,  to  report  on 
the  progress  that  that 
committee  had  made,  and 
also  in  regard  to  the  con- 
ditions confronting  the  in- 
dustry. 

Remarks  of  Mr.  Lieb 

Mr.  Lieb,  speaking  in- 
formally, said  in  part: 

"Your  committee  has 
given  the  matter  of  the 
relations  of  this  industry 
and  its  allied  interests  the 
most  careful  considera- 
tion. As  a  result,  it  was 
felt  early  in  our  confer- 
ence that  it  would  be  wise 
to  ally  ourselves  with  the 
sister  industry,  the  gas 
industry,  with  which  we 
have  many  problems  in 
common." 

Mr.  Lieb  then  presented 
detailed  information  bear- 
ing on  various  problems 
created  by  the  war,  show- 
ing how  the  unemploy- 
ment which  existed  in  the 
British  Isles  at  the  com- 
mencement of  the  war 
was  not  comparable  with 

the  present  scarcity  of  labor  here.  He  paid  a  glowing 
tribute  to  the  great  body  of  young  men  in  the  electrical 
industry  who  would  be  ready  to  respond  to  the  call  of 
the  nation,  but  said  that  another  vital  question,  that 
of  continuing  utility  service,  was  concerned. 

Experiences  in  England 

Quoting  from  the  London  Electrical  Review  of  April 
20,  1917,  Mr.  Lieb  reported  that  a  commission  repre- 
senting the  electricity  supply  undertakings  in  Great 
Britain  had  taken  up  with  the  government  authorities 
the  question  of  the  continual  drains. 

The  British  committee  presented  to  the  authorities 
the  great  importance  of  electricity  supply  from  both 
the  public  utility  and  munitions  standpoint,  the  very 
large  number  of  employees  affected  and  the  amount  of 


machinery  dependent  upon  it,  the  danger  of  too  severe 
cutting  down  of  the  staff  and  employees  in  electricity 
works,  the  necessity  of  considering  employees  in  elec- 
tricity departments  from  the  standpoint  of  technical 
capability,  experience  and  physical  fitness,  the  difficul- 
ties, dangers  and  limitations  of  substitution,  the  em- 
ployment of  disabled  soldiers  and  sailors  and  women 
and  girl  labor,  the  shortage  of  labor  in  the  neighbor- 
hood of  some  of  the  large  undertakings,  the  difficulty, 
and  in  some  cases  the  impossibility,  of  making  even  the 
slightest  reductions  in  the  staffs  of  small  undertakings, 
the  necessity  for  each  case  to  be  considered  on  its  merits 
by  expert  advisers;  that  women  labor  is  employed  in 
some  instances  to  the  extent  of  25  per  cent  or  more,  but 
that  the  extent  necessarily  depends  upon  the  local  con- 
ditions that  may  prevail. 
The  result  was  that  the 
most  important  men  of 
the  undertakings  subject 
to  call  to  the  colors  re- 
ceived temporary  exemp- 
tions of  a  month  or  two 
months  at  a  time. 

Care  of  Dependents 

On  this  subject  Mr. 
Lieb  said  in  part: 

"Our  industry  has  ever 
been  a  leader  in  providing 
for  the  welfare  of  our 
workers.  Our  workers  are 
very  dear  to  us  all  and 
have  a  first  call,  second 
only  to  that  imperative 
call  of  the  nation,  upon 
our  consideration  and 
care,  but  it  is  very  neces- 
sary that  we  shall  not 
plunge  into  this  matter  of 
deciding  what  it  is  desir- 
able or  best  to  do  hur- 
riedly, but  give  it  careful 
and  thoughtful  considera- 
tion. 

"Our  allies  in  Great 
Britain  went  into  the 
matter  with  enthusi- 
asm in  the  hope  to  go  the 
limit  in  taking  care  of 
their  men,  as  was  done 
in  the  case  of  Canada,  but  they  soon  found  out  that 
to  carry  out  the  original  expectations  would  lead 
the  companies  into  bankruptcy.  Therefore,  this  ques- 
tion of  adjustments  for  employees  who  go  to  the  front 
is  one  requiring  the  greatest  care  and  will  no  doubt 
form  an  important  consideration  for  your  committee 
in  consultation  also  with  other  similar  committees,  so 
that  our  industry  may  align  itself  with  what  is  or 
may  be  the  best  policy  to  pursue,  a  policy  which  wi|l 
commend  itself  to  the  public  and  which  may  be  prac- 
ticable in  view  of  the  condition  in  which  our  financiers 
may  find   themselves." 

Continuing  his  presentation  of  data  in  the  hands  of 
the  committee,  Mr.  Lieb  read  a  letter  received  by  Sec- 
retary Martin  from  P.  H.  Gadsden,  Charleston,  (S.  C.) 
Consolidated  Railway  &  Light  Company,  who  spoke  of 
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the  opinion  oi  •>  ipecial  committee  on  war  payrolls  of 
Che  (Jnitod  States  Chamber  of  Commerce.     Thl    com 
mittee  held  thai  employers  should  not  assume  anj   !<• 
sponsibilit]  for  wages  of  employees  enlisting  In  the  armj 
or  navy,  on  the  ground  thai  this  burden  should  primarily 
be  borne  bj  the  government,  and  that,  In  case  govern 
nn'iit  provision  was  inadequate,  it  should  be  provided 
for  i>>   public  subscription  as  in  Canada  and  England 
Upon  analysis  <>f  the  conscription  i>ill  now  In  the  Sen 
the  committee  fell  thai  under  such  an  ad  the  prob 
em  would  be  reduced  to  a  minimum,  as  it  specifically 
eliminates  men  with  dependenl  families. 
"This  simply  means,"  Mr.  Lieb  added,  "thai  we  are 

>till  not   in  8  position  to  take  a  definite  stand  as  to  what 
inay  be  the  best  policy  to  be  pursued,  and  your  commit 
tee  Will  consider  it  one  of  its  duties  to   follow  this   up, 
with    a    view    of   making    a    report    at    the    proper    time. 

md  an  interim  report  if  it  becomes  necessary,  through 
lie  public  policy  committee." 

The  possibility  of  substitution  of  women  for  men 
called  to  the  colors  was  discussed  briefly  by  Mr.  Lieb 
in  the  light  of  foreign  experiences.  Women  are  taking 
the  places  of  three-fourths  of  the  electric  railway 
motormen  in  Germany.  Women  are  now  switchboard 
attendants,  meter  readers,  etc.,  in  Great  Britain. 

.Mr.  Lieb  also  mentioned  the  scarcity  of  metals  and 
substitution  practiced  in  Germany  and  the  possible 
revolutionary  permanent  effect. 

Mr.  Lieb  added  that  one  of  the  problems  here  will 


tie  ihe  greal   readjustments  thai   maj    become  net 

in  compan)  construction  due  to  the  Impo  sibilltj 
"i   getting  apparatus,     it   may  also  be  Decessarj    bo 
transfei   apparatus  destined  for  one  company   to  an 
other  whose  demand  has  grown  Imperative,  owing  t" 
nece  r  local  munitions  or  some  urgenl  supply 

tnanufacl tiring  h  it  is  believed  that  the  com 

mittee  may  be  called  upon  to  repre  en1  the  indu 
in  such  readjustments. 

I  o\i    \\i>  1 1  1 1 

'We   have   already    had   an   experience/'   -said   Mr. 

Lieb,  "which  it  is  unpleasant  to  recall  indeed,  H 
not  a  matter  of  recall,  we  air  righl  in  it  now,  and  the 
end  is  not  yet — and  it  is  felt  that  there  again  such 
a  committee  as  has  been  indicated  will  be  of  value  in 
being  the  channel  of  contact  with  the  United  States 
government,  under  one  of  its  committees,  to  see  that 
coal  is  delivered  regularly  and  in  quantities  that  may 
be  necessary.  It  is  quite  possible  that  the  stress  may 
become  so  great  that  it  will  be  necessary  to  classify 
our  business,  to  curtail  the  less  urgent  business  and 
curtail  our  coal  requirements." 

Protection  of  Property 

Mr.  Lieb  drew  attention  to  the  importance  of  pro- 
tecting property  and  the  responsibility  of  the  com- 
panies in  that  respect  as  well  as  in  rendering  service. 

An   outline  of  the  advantages  and   logical   reasons 
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for  close  association  with  the  gas  industry  was  given 
by  Mr.  Lieb,  to  the  end  that  the  most  effective  co- 
ordination for  government  service  may  be  assured. 
He  mentioned  the  counsel  and  advice  received  from 
Alex  Dow  of  Detroit  and  Prof.  D.  C.  Jackson  of 
Boston. 

Major  J.  H.  Finney 

Howard  E.  Coffin  of  the  Advisory  Council  for  Na- 
tional Defense  was  prevented  by  conditions  in  Wash- 
ington from  addressing  the  convention.  In  his  absence 
Major  J.  H.  Finney  spoke  of  the  organization  in  which 
Mr.  Coffin  ably  fills  so  large  a  place.  Major  Finney 
said: 

"Your  first  problem  is  to  get  and  keep  your  house 
in  order  so  that  you  shall  not  only  meet  present  de- 
mands but  shall  take  care  of  an  almost  overwhelming 
additional  demand  that  will  be  expected  of  you  in  this 
emergency.  How  this  is  to  be  done  is  not  my  prov- 
ince to  say,  and  I  shall  leave  it  in  the  most  capable 
hands  of  my  friend  Lieb  to  discuss.  But  that  it  will 
be  done  and  well  done  I  am  sure. 

"But  that  is  not  enough  to  do,  nor  all  that  you  can 
and  must  do,  for  it  is  up  to  this  great  organization 
as  technical  men  and  as  employers  of  technical  and 
skilled  men  to  keep  supplied  the  many  thousands  of 
skilled  and  trained  men  required  by  the  army  and 
navy — and  to  do  this  promptly  and  effectively  at  a 
time  when  you  feel  that  your  own  organization  must 
be  kept  intact." 

Patriotism  Aroused  by  Mr.  Aldred 

In  introducing  J.  E.  Aldred,  New  York,  chairman  of 
the  board  of  directors  of  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company  of  Baltimore,  who  has 
also  large  interests  in  Montreal  and  other  places, 
President  Wagner  said  that  Mr.  Aldred  has  the  ad- 
ministration and  control  of  500,000  hp.  Mr.  Aldred 
created  great  enthusiasm  by  recounting  the  part  of 
the  Montreal  company  in  caring  for  men  who  are  at 
the  front  and  giving  his  personal  view  that  such  men 
should  feel  that  they  and  their  dependents  are  pro- 
vided for.    Mr.  Aldred  spoke  in  part  as  follows: 

"It  is  quite  true  at  the  outset  of  the  war  that 
practically  every  corporation  in  Canada  came  out  with 
the  proposition  of  paying  the  men  who  went  to  the 
front  the  difference  between  their  present  wage  and 
what  the  government  gave  them  in  service,  and  it  is 
also  quite  true  that  afterward  that  scheme  was  aban- 
doned to  some  extent  and  its  place  was  taken  by 
what  is  known  as  the  patriotic  fund;  but  I  may  say 
from  my  personal  experience  and  knowledge  that  it 
was  not  because  the  companies  feared  bankruptcy 
on  account  of  the  application  of  the  first  proposition. 
In  fact,  so  far  as  the  companies  that  I  have  anything 
to  do  with  are  concerned  that  cut  absolutely  no  figure 
and  would  have  been  an  impossibility. 

Montreal  Company  Experience 

"The  Montreal  Light,  Heat  &  Power  Company,  with 
an  average  number  of  1375  employees  during  the  last 
three  years,  had  an  average  enlistment  of  10  per  cent. 
At  $1,000  a  year  each,  or  even  $1,500  a  year,  that  would 
amount  to  less  than  $200,000,  and  anybody  who  knows 
anything  about  the  conditions  of  the  so-called  Civic 
Investment  Company  and  the  Montreal  Light,  Heat  & 
Power  Company  will  not  for  a  minute  think  that  we 
would  have  'gone  broke'  on  $200,000  a  year,  and  that 


same  thing  applies  to  every  other  company  that  I 
have  knowledge  of  in  Canada. 

"As  a  matter  of  fact,  that  was  not  the  reason  for 
the  change  at  all.  The  change  came  about  because 
while  the  corporations  were  still  quite  willing  to  carry 
out  this  proposition  of  paying  their  men  their  full 
wage  minus  what  the  government  paid,  the  patriotic 
fund  resulted  from  pressure  from  the  agricultural 
sections. 

"As  a  result  of  putting  into  effect  this  proposition 
of  agreeing  to  pay  our  men,  we  not  only  stimulated 
enlistment,  but  we  stimulated  the  efficiency  of  the 
force  that  was  left  at  home,  and  we  have  not  suffered 
by  reason  of  losing  as  much  as  10  per  cent  of  the 
men.  In  fact,  the  efficiency  has  been  maintained,  and 
we  have  done  30  per  cent  more  business  than  we  ever 
did  in  any  one  year's  history  of  the  company. 

"Now,  it  has  been  said  in  regard  to  this  matter 
that  the  burden  would  be  excessive  on  companies,  and 
we  are  talking  about  companies  in  the  United  States. 
We  have  not  found  the  burden  excessive  in  Canada, 
and  we  furnished  probably  six  men  to  every  single 
man  that  will  go  to  the  front  from  the  United  States. 

"That  plan  is  still  in  effect,  and  it  will  stay  in 
effect  as  long  as  the  war  continues. 

Sacrifice  for  the  Corporation 

"I  hope  that  there  is  an  element  of  sacrifice  to  be 
met  on  the  part  of  public  service  corporations.  There 
certainly  is  going  to  be  an  element  of  sacrifice  on  the 
part  of  the  mother  that  sends  her  son,  and  the  wife 
that  sends  her  husband,  and  I  would  feel  ashamed 
to  stand  here  now,  speaking  not  as  onje  only  inter- 
ested in  the  management  of  these  corporations,  but 
as  one  who  happens  to  be  in  each  case  largely  repre- 
sentative of  the  stockholders — I  should  feel  ashamed 
if  I  felt  for  a  moment  that  any  consideration  of  that 
side  of  the  question  had  anything  whatever  to  do 
with  my  action  in  the  premises.    (Applause.) 

"What  we  are  trying  to  do  at  this  time  is  to  get 
men  to  the  front,  and  we  are  not  worrying  about  the 
men  that  stay  at  home." 

A  great  outburst  of  applause  followed  Mr.  Aldred's 
remarks,  and  Major  Finney  proposed  three  cheers  for 
him,  which  were  given  heartily.  The  morning  session 
was  then  adjouned. 

WEDNESDAY  AFTERNOON  SESSION 

At  the  afternoon  session  President  Wagner  referred 
to  the  plan  for  an  evening  meeting,  which  it  had 
been  hoped  would  be  addressed  by  Herbert  C.  Hoover. 
Mr.  Hoover  was  not  able  to  leave  Washington.  Oscar 
T.  Crosby,  Assistant  Secretary  of  the  Treasury,  was 
also  unable  to  leave  Washington.  The  result  was  the 
abandonment  of  the  proposed  evening  meeting. 

President  Wagner  spoke  of  the  wide  influence  of 
the  association. 

"Before  proceeding  with  the  meeting  this  afternoon," 
Mr.  Wagner  said,  "I  think  it  fitting  to  emphasize  the 
fact  that  this  association  has  a  wider  influence  and  a 
closer  touch  with  every  city,  town  and  hamlet  in  this 
country  than  any  other  association  in  existence. 

"We  will  put  patriotism  before  and  above  our  more 
selfish  interests  in  maintaining  our  profits,  the  ques- 
tion of  providing  for  the  dependents  upon  the  men  who 
are  in  our  organizations  and  who  enlist  and  go  to  the 
front.    We  will  take  as  good  care  of  the  men  that  go  to 
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tin-  front  h  wt  do  those  employees  who  remain  home, 
and  t  ii.it  la  g  Question  we  mu  I  con  tder  carefully  end 

thoroughly    and    in   an   unselfish  and   patriotic   DAOOd. 

"In   my   position   1   hesitate  to  expre      any   strong 
opinion  on  this  lubjecl  myself,  but  we  have  had  speal 
this  morning  and  we  will  have  thii  sfternoon  who  pre- 
sented  and  will  present  both  sides  of  the  question,  end 
I  feel  like  saying  to  you  that  with  all  these  different 

opinions  wo  must   hold  patriotism  and  our  duty   to  the 

country  above  everything  else."    (Applause.) 
Chamber  of  Commeri  i  in  pri  si  ntativi 

Allen  Walker,  personal  representative  of  the  president 
of  the  United  States  Chamber  of  Commerce,  spoke  at 
length  on  the  questions  involved. 

"Whether  it  be  in  regard  to  war  taxation  or  in  re- 
gard to  this  particular  question  Of  industrial  payrolls 
during  war  time,"  he  said  toward  the  close  of  his  re- 
marks, "we  have  found  throughout  the  country  a  deter- 
mination on  the  part  of  business,  not  only  to  do  its 
share  and  more  than  its  share,  but  a  voluntary  offer  to 
do  its  share  regardless  of  personal  results  but  with 
only  one  warning  finger  that  is  necessary  to  be  uplifted, 
and  that  is  'Take  care  that  you  do  not  kill  the  goose  that 
lays  the  golden  egg,'  because  there  never  was  a  time  in 
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the  history  of  this  country  when  it  was  necessary  for 
men  to  pay  more  attention  to  their  business  than  right 
now,  because  if  the  business  of  the  country  slacks 
everything  else  in  the  country  slacks  in  proportion  and 
everything  else  suffers  and  the  wheels  stop,  and  unless 
you  keep  the  wheels  of  the  machinery  of  business  going 
the  whole  problem  of  production  is  affected  and  your 
man  at  the  front  counts  for  a  very  negligible  factor." 

J.  B.  McCall 

J.  B.  McCall,  president  Philadelphia  Electric  Com- 
pany, said  that  he  was  in  hearty  sympathy  of  course 
with  any  project  which  this  association  or  business  men 
generally  may  adopt  for  the  care  of  dependents  of 
enlisted  men.     He  added: 

"I  feel,  however,  that  we  ought  to  move  carefully  and 
practically;  that  the  important  thing  is  to  so  organize 
our  own  industry,  in  co-operation  with  others,  that  the 
wheels  of  business  may  continue. 

"In  our  case  we  are  practically  the  most  vital  indus- 
try in  any  community,  and  we  ought  to  do  our  utmost. 
In  connection  with  the  sub-committee,  I  made  the 
original  proposition  that  if  it  was  possible  to  impress 
upon  the  Council  for  Defense  the  formation  of  an  in- 


dustrial reserve  that  would  in  the  beginning  and  as  a 
foundation  alien  our  men  in  the  interest  ni  the  govern- 
ment  and  of  the  nation,  first,   for  whatever  the  nation 

might  need,  end,  second,  as  a  part  of  that  need  to  con- 
tinue the  detail  operations,  conserving  power  and  light 
in  our  communities,  and  as  s  step  from  that  founda- 
tion for  the  man  in  charge  of  these  various  companies 
tO  make  ;in  inventory  of  the  men,  and  to  set  aside  first 
those  men  who  are  absolutely  imperative  under  war  con- 
ditions, which  are  likely  to  continue  for  two  or  Unci 
years,  to  the  performance  of  service  in  a  community,  U 
keep  a  lone  that,  will  enable  us  to  supply  all  the  power 
necessary  in  the  manufacture  of  munitions  and  variouM 
other  materials  that  are  needed  at  the  front. 

"If  we  have  the  experience  that  they  have  had  abroad 
as  I  understand  it,  it  would  be  practically  impossible 
for  us  to  get  the  means,  either  by  issuing  securities  0) 
otherwise,  to  make  very  large  extensions.  It  is  impor 
tant  that  we  make  an  inventory  of  our  requirement* 
in  that  direction  and  get  right  down  to  a  war  basis  anc 
apply  that  same  method  to  everything  that  we  have  ir1 
connection  with  business." 

L.  A.  Ferguson 

L.  A.  Ferguson,  Commonwealth  Edison  Company 
Chicago,  described  a  plan  adopted  by  that  companj 
which  is  tentative  to  the  extent  that  it  is  definite  onlj 
until  Aug.  1.  This  is  based  on  the  theory  that  the  com 
pany  shall  not  pay  anything  to  the  man  himself  who  goes 
to  the  front,  but  that  it  shall  provide  for  the  dependents 
that  he  leaves  at  home. 

H.  I.  Harriman,  New  England  Power  Company,  saitj 
that  that  company  is  having  an  investigation  made  t<; 
see  what  it  costs  the  various  employees  to  live  in  Nev 
England,  and  based  upon  the  results  a  list  of  payments 
to  the  wife  and  the  children  at  home  will  be  made  up 

Experience  in  Toronto 

D.  H.  McDougall,  Toronto  Power  Company,  said: 

"In  Canada  the  power  supply  companies  have  beer 
taxed  to  their  utmost  to  supply  the  demands  for  energ> 
for  their  customers,  many  of  whom  are  manufacturing 
munitions  of  war. 

"Every  kilowatt  of  energy  is  put  to  work  and  man> 
overloads  have  been  carried  that  were  previously  thoughl 
to  be  hazardous. 

"The  company  I  represent  has  increased  its  load  since 
before  the  war  by  over  505  per  cent  and  now  delivers 
energy  to  munition  plants  of  various  kinds  totaling  ovei 
60,000  hp. 

"This  munition  business  is  an  important  factor  in  the 
country's  contribution  to  the  cause  of  justice  in  Europe 
Men  are  needed  for  the  manufacture  of  munitions  ir 
all  its  branches  and  none  are  so  necessary  as  the  centra: 
station  men  who  operate  and  manage  the  power  supply 
plants. 

"In  regard  to  the  wage  question,  the  Toronto  companj 
had  a  great  deal  of  the  same  kind  of  discussion  you  arej 
having,  only  we  think  a  much  more  serious  problem  thar 
you  have  to  face  under  the  selective  recruiting  system 
We  decided  that  it  would  be  unfair  and  improper  to  dc 
anything  for  our  men  except  contribute  to  the  organized 
patriotic  fund.  All  our  contribution  goes  to  the  patriotic 
fund  administered  by  the  government  or  local  commis- 
sions." 

Mr.  Freeman  presented  a  resolution  expressing  the 
sentiment  voiced  by  the  public  policy  committee  report 
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in  regard  to  the  special  committee  on  war  conditions. 
After  discussion  the  resolution,  which  is  published  on 
page  884,  was  adopted  unanimously. 

Speaking  further  on  the  subjects  under  discussion,  Mr. 
Freeman  added: 

"I  am  inclined  to  think  that  we  can  in  each  case  make 
it  easy  for  men  to  go  to  the  front,  for  the  right  men  to 
go,  for  the  men  who  can  be  spared,  as  is  the  case  with 
all  of  us,  and  I  feel  so  far  as  the  organization  for  which 
I  am  responsible  is  concerned  that  I  would  rather  err 
on  the  side  referred  to  by  Mr.  Aldred  this  morning  than 
on  the  other  side.     (Applause). 

"I  think  these  plans  that  have  been  suggested,  the 
Chicago  plan,  the  Philadelphia  plan,  should  be  amplified 
for  our  benefit  by  the  committee  as  doubtless  they  will 
be,  and  I  am  sure  that  the  sense  of  this  meeting  is  that 
we  shall  not  leave  things  in  the  air,  that  we  shall  not 
take  the  risk  of  being  misunderstood  in  our  motives  by 
placing  an  undue  amount  of  emphasis  on  the  holding 
of  the  men  that  we  must  hold  as  against  the  proper 
amount  of  encouragement  to  the  men  whom  we  do  not 
need  to  perform  the  work  which  the  nation  needs  of 
them,  and  needs  primarily  at  this  time. 

"I  am  sure  that  the  committee  will  have  that  thought 
in  mind  as  much  as  the  other  thought,  and  so  far  as 
my  own  organization  is  concerned,  I  want  it  to  feel  that 
we  have  the  interests  of  the  nation  first  at  stake,  and 
that  when  we  are  asking  men  to  remain  at  their  work 
[  it  is  not  selfishness,  but  that  it  is  patriotism,  and  that 
i  that  patriotism  must  be  divided  properly  as  between 
holding  sufficient  men  to  man  the  organization,  and  re- 
leasing the  men  whose  duty  it  is  to  go  to  the  seat  of 
war."     (Applause.) 

C.  M.  Cohn  of  Baltimore,  W.  B.  Tuttle  of  San  Antonio 
and  Samuel  Scovil  of  Cleveland  also  discussed  the  posi- 
tion of  those  who  go  to  the  front. 

Encourage  the  Man,  Says  Mr.  Scovil 

Mr.  Scovil  said:  "The  man  who  makes  up  his  mind 
to  lay  down  his  life  for  his  country  wants  all  the  en- 
couragement to  go  to  war  that  he  can  get.  He  goes 
because  he  considers  it  a  duty  to  go,  and  I  consider  that 
every  man  who  is  allowed  to  stay  at  home  should  be 
thankful  if  he  is  in  any  way  able  to  do  anything,  and  he 
should  consider  it  a  great  privilege  that  he  is  allowed  to 
stay  at  home.  Every  man  that  is  selected  wants  all  the 
encouragement  and  enthusiasm  put  behind  him  that  is 
possible,  no  matter  how  he  is  selected."     (Applause.) 


Helping  Food  Production 

J.  T.  Hutchings,  Rochester  Railway  &  Light  Com- 
pany, said  that  Rochester  manufacturers  are  not 
hiring  men  who  have  had  farm  experience  and  hope 
in  that  way  to  promote  food  production. 

H.  H.  Ganser  also  spoke  of  the  importance  of  aiding 
food  production. 

FINAL  SESSION 

President  Wagner  called  the  last  session  to  order 
at  10.10  a.  m.  on  Thursday. 

Mr.  Wagner  read  a  telegram  from  Howard  E.  Coffin 
expressing  deep  regret  that  Washington  business 
made  his  presence  at  the  meeting  impossible,  and 
referring  to  the  important  and  essential  character  of 
the  service  rendered  by  the  companies. 

Sound  Financial  Condition 

Mr.  McCall,  as  chairman  of  the  finance  committee, 
read  the  report  of  the  treasurer,  W.  H.  Atkins,  Boston, 
who  was  unable  to  be  present.  It  showed  that  the 
association  is  in  better  financial  condition  than  evei 
before,  having  increased  its  investment  funds  and 
having  available  the  amount  necessary  for  expenses 
during  the  rest  of  this  year  with  a  balance  besides. 

Nominating  Committee  and  Other  Business 

The  nominating  committee  to  name  officers  for  the 
ensuing  year  was  then  appointed,  as  follows:  Charles 
L.  Edgar  of  Boston,  chairman;  Henry  L.  Doherty 
of  New  York,  W.  H.  Johnson  of  Philadelphia,  Douglass 
Burnett  of  Baltimore,  and  J.  B.  Miller  of  Los  Angeles. 

Walter  Neumuller,  New  York  chairman  membership 
committee,  said  that  the  keynote  of  the  report  of  that 
committee  was  that  the  15,000  mark  in  membership 
had  been  passed. 

President  Wagner  introduced  the  subject  of  the 
sections.  W.  H.  Johnson  offered  the  following  reso- 
lution, which  was  passed: 

"Be  it  resolved  that  no  election  be  held  at  this 
meeting,  and  be  it  further  resolved  that  the  officers 
and  committees  of  the  four  national  special  sections — 
to  wit,  the  Technical  and  Hydroelectric,  the  Ac- 
counting, the  Commercial  and  the  Electric  Vehicle 
Sections — be  requested  to  continue  in  office  until  such 
time  as  their  successors  are  elected." 

It  was  decided  that  the  papers  and  reports  should 
be  admitted  to  the  Proceedings  after  submission  to  a 
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i.ii  committee  composed  <»t  Secretarj  Martin  and 
the  i  hairraeri   of   t  he   v  ariou  I  I  ual 

/  oi  the  special  convention  will  be  sent   to 

I  \  members  at  aa  earlj   a  date  i     possible. 

Mr.  Martin  presented  the  report  of  the  committee 
on  memo] 

Prank  \\ .  Frueauff,  in  reading  the  report  of  the 
committee  <>n  constitution  and  bj  laws,  said  thai  the 
u.n'k  had  been  started  and  done  largely  by  R.  S.  On 
of  Pittsburgh,  who  died  during  the  y< 

President  Wagner  spoke  brieflj  <d'  the  work  oi  the 
safety  committee. 

Following  this  he  gave  an  outline  of  the  affairs  of 
the  exhibit  ion  committee. 

COAJ    Si  1 1  \  rioN 

Mr.  Wagner  asked  about  the  appointment  oi  a  com 
mittee  in  Washington  on  coal  conditions. 

Mr.  McGall  spoke  of  the  appointment  of  the  com- 
mittee,  of  which  P.  s.  Peabody  of  Chicago  is  chair- 
man. He  said  that  the  situation  was  most  serious. 
He  suggested  that  the  companies  should  inform  them- 
selves as  to  their  needs  so  that  if  they  are  asked 
for  definite  information  they  will  be  ready.  Mr.  McCall 
also  spoke  of  the  necessity  of  financing  capital  re- 
quirements. 

Financing  Requirements 

W.  F.  Wells,  Edison  Electric  Illuminating  Com- 
pany, Brooklyn,  recalled  the  Association  Island  ad- 
dress of  Frank  A.  Vanderlip,  and  compared  the  enor- 
mous requirements  of  the  government  through  the 
"liberty  loan"  with  the  normal  demands  of  the  great 
public  utility  industries.  He  counseled  conserva- 
tism in  expenditures  which  may  be  omitted. 

Van  Dusen  Rickert,  Pottsville,  Pa.,  followed  Mr. 
Wells. 

John  H.  Roemer,  former  chairman,  Wisconsin  Rail- 
road Commission,  said  that  he  thought  the  question 
of  capital  was  serious.  The  industry  cannot  stand 
still.  If  it  only  keeps  up  with  the  normal  increase 
in  business  without  making  extensions  it  will  require 
a  great  deal  of  new  capital.  It  behooves  every  com- 
pany to  provide  for  its  capital  requirements  while  it 
can  do  so. 

Henry  L.  Doherty,  Cities  Service  Company,  said 
that  the  most  serious  question  was  that  of  getting 
capital  for  extensions.  Mr.  Doherty  suggests  that  the 
government  issue  scrip  as  well  as  bonds  to  represent  the 
new  large  obligation.  This  would  help  to  develop  a  new 
class  of  investors  among  those  who  had  not  bought 
securities  heretofore. 

The  Situation  in  New  England 

H.  I.  Harriman,  New  England  Power  Company,  said 
that  the  coal  situation  was  the  most  serious  one  which 
faced  the  companies  in  New  England.  The  increase 
in  cost  at  the  mine  and  the  difficulties  of  land  and  water 
transportation  to  New  England  coast  points  made  the 
consideration  of  this  question  a  vital  necessity.  If  at- 
tention is  not  given  to  it  soon  and  it  is  allowed  to  drift 
until  cold  weather  there  will  be  a  grave  crisis,  at  least 
in  New  England  . 

E.  A.  Barrows,  Providence,  R.  I.,  and  Mr.  Edgar  spoke 
of  the  coal  situation. 

Mr.  McCall  presented  the  report  of  the  committee  on 


the  annual  ad<ln        oi    tin-  \n,-   [dent       One  point    111  this 

report  follows: 
"The  lucres  tag  -  o  t  of  matei  lal,  fuel  and  (aboi 
tion  that  has  been  brought  home  to  all  our  members 
and  thej   should  verj   carefulh   con  Ider  the  effect  of' 
these  chang<     of  then'  i . . t . -  schedules,  recognizing  the 
importance  of  maintaining  then-  present  rates  for  the 
smaller  user,  and  in  here  it   I    evident  that  a 

raise  In  rates  is  net  i  tie  burden  of  thii   eh.-, nee 

should  be  made  to  fall  on  the  p  r  who  most 

frequently  enjoys  the  benefit   from  lower  rates." 

EIefori  oi  Nominating  Commute! 

Mr.  Edgar  presented  the  report  of  the  nominating 
committee,  aa  follows : 

President,  J.  W.  Lieb,  New  York  Edison  Company; 
first  vice  prei  Ident,  W.  F.  Wells,  Edison  Electric  illum- 
inating Company  of  Brooklyn;  second  vice-president, 
R.  H.  Ballard,  Southern  California  Edison  Company; 
third  vice-president,  Samuel  Scovil,  Cleveland  Electric- 
Illuminating  Company;  fourth  vice-president,  D.  H.  Mc- 
Dougall,  Toronto  Power  Company;  treasurer,  W.  H. 
Atkins,  Edison  Electric  Illuminating  Company  of  Bos- 
ton ;  executive  committee,  Paul  Spencer,  United  Gas  Im- 
provement Company;  Walter  Neumuller,  New  York  Edi- 
son Company,  and  E.  W.  Lloyd,  Commonwealth  Edison 
Company  of  Chicago. 

The  secretary  was  instructed  to  cast  a  ballot  for  the 
nominees. 

Mr.  Lieb,  in  expressing  a  sense  of  the  obligation  which 
he  assumed  in  accepting  the  office,  particularly  at  this 
trying  moment,  said  that  he  would  invite  and  urge  the 
co-operation  of  the  smaller  companies  in  the  work  of  the 
organization. 

The  convention  then  adjourned. 

Appropriateness  of  Mr.  Lieb's  Election 

Mr.  Lieb  is  particularly  well  fitted  to  serve  as  a  war 
president  of  the  N.  E.  L.  A.  He  has  thrown  himself 
with  his  customary  vigor  and  earnestness  into  the  work 
cf  preparedness.  In  addition  to  the  chairmanship  of  the 
special  N.  E.  L.  A.  committee  he  is  a  member  of  the 
Mayor's  committee  on  national  defense  of  New  York 
City,  a  member  of  the  executive  committee  of  the  mili- 
tary engineering  committee  of  New  York,  a  member 
of  the  committee  on  national  defense  of  the  American 
Institute  of  Electrical  Engineers  and  vice-chairman  of 
the  citizens'  protective  committee  of  New  Rochelle,  N.  Y., 
where  his  home  is  located. 

Born  in  Newark,  N.  J.,  on  Feb.  12,  1860,  Mr.  Lieb 
was  graduated  from  Stevens  Institute  of  Technology  in 
1880.  His  early  work  in  this  country,  subsequently  in 
Italy  and  then  in  New  York  City,  is  well  known.  Vice- 
president  of  the  New  York  Edison  Company,  he  is  also 
president  of  the  Electrical  Testing  Laboratories  and  is 
connected  with  other  companies. 

Mr.  Lieb  has  always  been  an  active  supporter  of  the 
progress  of  the  societies  in  the  industry.  He  is  a  past- 
president  of  the  American  Institute  of  Electrical  Engi- 
neers, the  Association  of  Edison  Illuminating  Companies 
and  the  New  York  Electrical  Society.  For  his  achieve- 
ments in  Italy  he  was  decorated  by  the  King  of  Italy 
with  the  order  of  Knight  Commander  of  the  Order  of 
the  Crown  of  Italy.  His  many  activities,  intense  as  they 
have  been,  have  been  confined  largely  within  the  one 
industry  to  which  he  has  devoted  his  life. 
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War  Convention  Address  of  President  Wagner 

Central   Station   Companies   Face   Problems   of  Man  Supply  and  Fuel  Supply 
and  Great  Demand  for  Power  from  Munitions  Industries 


PRESIDENT  WAGNER'S  address  to  the  convention 
dealt  partly  with  general  association  affairs,  but 
mainly  with  the  questions  arising  from  the  war.  His 
address  in  part  follows: 

Regulation  and  Profit 

"We  have  welcomed  and  encouraged  regulation  by 
public  service  commission  as  the  best  means  of  assuring 
the  fair  consideration  of  rights  involved  and  sup- 
planting the  wasteful  and  inefficient  regulation  by 
competition,  involving,  as  it  did,  the  duplication  of 
capital  and  effort  and  the  subdivision  of  sources  of 
supply.  Experience  has  proved  what  theory  had  al- 
ways maintained,  that  con- 
centration of  capital,  ef- 
fort and  production  is  the 
only  means  of  realizing 
the  lowest  costs  and,  with 
proper  regulation,  the  low- 
est selling  prices. 

"The  public  has  been 
slow  to  appreciate  the  full 
significance  of  this  eco- 
nomic truth,  but  as  those 
engaged  in  the  public  serv- 
ice have  learned  to  realize 
more  fully  their  duties  to 
the  public,  the  people  have 
also  begun  to  understand  to 
some  extent  their  de- 
pendence upon  and  duties 
to  the  public  utilities.  In 
bringing  about  this  better 
understanding  the  N.  E. 
L.  A.,  through  its  co-oper- 
ative and  educational 
methods,  has  played  an  im- 
portant part. 

"Under  wise  public  serv- 
ice commission  regulation 
ample  profit  must  result  in 
constantly  improved  and 
extended  service  and  lower 
rates.  In  any  business 
lower  prices  for  the  product 

can  be  brought  about  only  by  better  methods  of  produc- 
tion and  management  and  by  increased  volume  of  pro- 
duction and  sales. 

"Some  incentive  is  required,  however,  to  make  such 
improvement  appear  desirable  to  the  management  and 
owners.  This  incentive  is  usually  found  in  the  hope  of 
greater  profit.  The  public  service  business  needs  this 
same  incentive  for  improvements  and  expansion  which 
will  make  lower  prices  for  service  possible.  If  rates 
are  continually  being  lowered,  with  no  increase  in 
profits,  all  incentive  to  adopt  methods  to  lower  operating 
expenses  will  naturally  cease. 

"Some  fair  division  of  excess  profits  between  the 
consumers  and  the  companies  is  therefore  essential  to 
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assure  the  best  results  for  the  consumers.  Reductions 
in  rates,  without  the  attendant  possibility  of  increased 
dividends,  are  not  only  unfair  but  prejudicial  to  the  best 
interests  of  the  public.  The  consumers  are  dependent 
upon  the  public  service  company,  and  the  company  is 
dependent  upon  the  consumers.  The  relation  of  the  two 
should  really  resemble  a  partnership  for  mutual  benefit. 
Their  interests  are  not  opposed,  but  actually  interde- 
pendent. Neither  should  seek  to  reach  for  all  the 
benefits,  for  they  would  be  of  short  duration. 

"With  the  view  of  making  this  mutualization  of 
interest  more  effective  on  a  profit-sharing  basis,  a 
number  of  our  larger  public  service  companies  to- 
day are  encouraging  their 
consumers  and  employees 
to  invest  in  the  company's 
securities,  and  these  ef- 
forts are  meeting  with 
very  satisfactory  results. 

Geographic   Sections 

"The  latest  development 
in  geographic  section  or- 
ganization is  the  proposal 
to  admit  as  geographic  sec- 
tions those  existing  state 
and  other  associations  hav- 
ing both  electric  company 
and  gas  company  members, 
in  which  the  electric  com- 
panies that  are  members  of 
the  N.  E.  L.  A.  are  in  the 
majority. 

National  Conventions 

"For  some  years  there 
has  been  a  growing  feeling 
among  many  of  our  mem- 
bers that  the  national  con- 
ventions are  becoming  too 
large  and  unwieldy  and  an 
increasing  burden  upon 
member  companies  for  loss 
of  time  and  increased  ex- 
pense in  attendance  of  so 
many  of  their  busy  men.  The  greatly  curtailed  and 
limited  annual  meeting  which  has  been  called  this  year 
to  take  the  place  of  the  usual  form  of  annual  convention 
may  serve  as  an  object  lesson  to  illustrate  practically 
both  the  advantages  and  disadvantages  of  a  limitation 
of  attendance  at  annual  conventions.  The  growth  of  the 
geographic  section  idea  and  the  multiplication  of  the 
conventions  held  by  these  sections  must  further  modify 
the  consideration  of  the  possible  future  and  character 
of  national  annual  conventions. 

Opportunities  of  the  Central  Station 

"The  dependence  of  the  public  upon  the  service  of 
electric  central  station  companies  has  been  demonstrated 
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more  clearlj  than  ever  before,  and  the  growth  of  the 
demand  for  centra]  itation  power,  on  the  one  hand,  end 
the  decadence  of  the  Isolated  plant,  on  the  other,  I 
been  unprecedented.  There  arc  before  m  to  daj  greater 
opportunities  for  the  extension  of  our  power  service 
end  for  the  practical  elimination,  through  obsolesa 
ami  Inadequacy,  "t  all  other  sources  "i  power  for  the 
country's  industries,  great  and  small,  than  the  greatest 

optimist    could    have   dreamed   of   a    lew    \ears   a>ro.       In 

ping  these  opportunities  u e  are  only  limited  by 
our  ability  to  finance  our  unprecedented  requirements, 
by  the  Increasing  difficulty  of  obtaining  deliveries  of 

apparatus    and    supplies,    and    by    the   greatly    increased 

cost    for  all  equipment,  which  may  become  well-nigh 

prohibitive    without    an    increase    in    rates    for    service. 
Preparedness  for  War 

"Some    tear    has    been    expressed    in    this    country 

that  a  general   impulse  for     

economy  might  suddenly 
contract  the  volume  of 
business  to  such  an  extent 
as  to  disorganize  industry, 
throw  wage-earners  into 
idleness  and  create  a  gen- 
eral state  of  alarm  and 
confusion  which  would  seri- 
ously impair  the  ability  of 
the  country  to  deal  with 
the  great  emergency  which 
confronts  it.  Many  are 
urging  that  it  is  better  for 
each  person  to  go  ahead  in 
his  accustomed  way  and 
with  his  usual  expendi- 
tures than  to  run  the  risk 
of  disturbing  the  orderly 
movement  of  trade  by  en- 
couraging a  general  change 
of  pace.  It  seems  to  be 
generally  agreed,  however, 
that  there  will  have  to  be 
material  changes  in  our  in- 
dustrial methods  and  a  re- 
duction of  expenditure. 

"But  these  changes  should 
come  about  gradually  and 
automatically,  as  govern- 
ment orders  are  given  pref- 
erence over  private  orders,  by  the  effect  of  high  prices, 
by  the  influence  of  taxation  and  by  the  patriotic  desire 
to  participate  in  the  war  loans.  It  is  imperative  that  in 
all  these  readjustments  we  avoid  hysteria  and  impulse. 

Industry  Dependent  Upon  Central  Stations 

"It  is  safe  to  say  that  there  is  to-day  no  class  of 
industry,  no  kind  of  manufacturing  enterprise,  which 
is  not  dependent  upon  electric  central  stations  for  power 
or  light,  or  both.  Within  the  last  two  years  the  expan- 
sion of  factories  and  mills  engaged  in  the  production 
of  munitions  for  war  and  the  various  materials  used 
for  their  manufacture  has  resulted  in  greatly  increased 
use  of  central  station  electric  power. 

"Light  for  our  streets  and  homes  provides  the  most 
effective  protection  and  security  against  all  forms  of 
disorder  and  crime  which  the  unsettled  conditions  may 
encourage. 


PRESIDENT  WAGNER  REVIEWS 

THE  YEAR  AND  WAR 

PROBLEMS 


By  the  campaign  of  the  active  membership  com- 
mittee the  total  enrollment  has  passed  15,000  for 
the  first  time,  standing  at  15,057,  divided  between 
1134  Class  A  members,  12,715  of  Class  B,  95  of 
Class  C,  245  of  Class  D,  831  of  Class  E  and  37 
foreign. 

Particular  attention  was  called  to  the  great  value 
of  educational  work  for  employees  of  member  com- 
panies. 

Mr.  Wagner  impressed  upon  his  hearers  these 
important  points: 

"Some  fair  division  of  excess  profits  between  con- 
sumers and  companies  is  essential  to  assure  the  best 
results  for  the  consumers." 

"The  dependence  of  the  public  upon  the  service 
of  electric  central  station  companies  has  been 
demonstrated  more  clearly  than  ever  before." 

"There  is  more  work  in  sight  than  ever  before, 
and  expenditures  will  not  be  lessened  but  will  merely 
be  shifted  to  new  channels." 

"Public  utilities  are  standing  behind  the  supply 
of  the  various  sinews  of  war,  and  it  is  of  paramount 
importance  that  service  should  be  continued  with 
undiminished  efficiency  and  reliability  and  even  ex- 
tended where  necessary." 


"in  order  to  maintain  oui   lervice  with  undiminished 

effectiveness  it  is,  or  cour  <■.  ■  that  the  public 

utilities  should  retain  at  least  the  greater  pari  of  their 

forces  Of  skilled  men,  and  prompt  mea  aires  must  be 
taken  to  otl'set  the  effect  of  enl i  -1  merit  and  the  applica- 
tion of  the  selective  draft  In  decimating  our  organiza- 

\\  <•  must  find  ways  and  means  of  holding  the  bulk 
Of  OUr  men   in   their  present    jobs  without  discouraging 

enlistment  or  in  any  way  embarrassing  the  government 

in   raising  the  required   military   forces. 

"It  is  most  desirable  for  us  also  to  consider  what 
position  we  are  to  take  in  contributing  toward  the  sup- 
port of  those  dependent  upon  our  employees  who  erdist 
OT  who  are  drafted.  Undoubtedly,  our  inclination  is  to 
be  liberal  in  our  contributions,  but,  on  the  other  hand, 
the  limitations  of  our  financial  resources,  particularly  in 
view  of  the  great  increase  in  the  cost  of  fuel  and  supplies 
and   the   possibility   of  curtailed  earnings,   must   warn 

us  to  pause  before  taking 
precipitate  action  which  we 
may  afterward  be  forced  to 
modify. 

"One  of  the  most  serious 
problems  which  confront 
us  is  the  scarcity  of  fuel,  or 
the  means  to  assure  its 
delivery  in  such  regular 
quantities  as  our  require- 
ments demand.  Some 
prompt  and  well-organized 
action  must  be  taken  to 
bring  before  the  proper 
government  authorities  the 
extreme  urgency  of  the 
adoption  of  measures  to  put 
public  utilities  in  a  pre- 
ferred class  for  fuel  supply. 
"Without  doubt  our  cen- 
tral station  companies  will 
be  called  upon  for  increased 
service  for  many  industrial 
purposes  in  connection  with 
government  contracts  for 
munitions  and  supplies,  and 
this  possibly  without  a  pro- 
portionately diminished  de- 
mand for  the  usual  com- 
mercial and  domestic  serv- 
ice. With  the  slow  deliveries 
of  equipment  and  apparatus  for  extensions,  and  the 
possibility  that  available  supplies  may  be  commandeered 
by  the  government,  we  are  faced  with  the  possibility  of 
increased  demand  upon  our  output  beyond  our  capacities 
to  supply. 

"In  such  a  contingency  we  will  undoubtedly  be  forced 
to  give  preference  to  government  requirements,  and 
this  may  bring  before  us  questions  of  discrimination 
which  will  present  difficult  problems  in  themselves  and 
will,  no  doubt,  call  for  relief  through  federal  enactment. 
"Another  urgent  question  confronting  us  is  the  ne- 
cessity and  obligation  of  protecting  our  properties 
against  interference,  damage  or  destruction  by  the 
hands  of  fanatics,  enemy  agents  and  mobs.  The  extent 
to  which  such  protection  is  desirable  or  feasible  and  the 
best  means  of  securing  it,  considering  both  the  urgency 
and  expense,  are  matters  upon  which  there  are  widely 
diverging  opinions  and  counsel." 
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Business  of  Country  Must  Go  On 

Society  for  Electrical  Development,  at  Annual  Meeting,  Pledges  Support  to 

Movement  Which  Will  Prepare  Electrical  Systems  for  Added  Demands 

Brought  by  War — Organization  of  the  Industry 
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ACTIVE  support  of  the  nation  in  the  preparation  of 
all    electrical    systems    for    the    added    demands 
brought  by  the  war  was  pledged  by  the  Society  for 
Electrical  Development  at  its  annual  meeting  in  New 
York,  May  8,  by  the  following  resolution: 

Whereas  the  President  in  a  proclamation  to  the  people 
of  the  United  States  has  urged  the  conservation  of  all 
resources  and  the  devotion  of  all  energies  to  the  sole 
purpose  of  bringing  victory  to  the  arms  of  the  nation  in 
the  war  upon  which  it  has  so  justly  entered; 

Resolved  that  this  society,  at  its  annual  meeting, 
pledges  to  the  President  its  patriotic  support  of  all 
measures  which  he  may  take  in  upholding  the  dignity 
and  honor  of  our  country  and  the  rights,  property  and 
persons  of  its  citizens  on  land  and  sea; 

Resolved  that  America's  success  in  helping  to  win 
this  war  depends  not  alone  on  its  ships  or  its  food  sup- 
ply, but  first  of  all  upon  our  ability  to  keep  the  wheels 
of  mercantile  business  going. 

Resolved  that  the  business  of  this  country  must  go  on, 
and  we  pledge  our  active  support  to  the  movement  by 
which  every  business  man  in  this  country  agrees  to  hold 
up  his  link  in  the  chain  of  mercantile  enterprise,  includ- 
ing the  preparation  of  all  electrical  systems  for  the 
added  demands,  both  military  and  industrial,  which  may 
be  made  upon  them. 

In  line  with  its  resolution  the  society  is  mailing  a 
poster  to  its  members  which  bears  the  following : 

BUSINESS  MUST  GO  ON 
America's  success  in  helping  to  win  this  war  depends 
not  alone  on  its  military  forces,  or  its  ships,  or  its  food 
supply.  It  depends,  first  of  all,  on  our  ability  to  keep 
the  wheels  of  mercantile  business  going.  In  the  months 
to  come  will  be  heard  all  about  us  the  grumble  of  the 
pessimist.  It  will  be  said  that  trade  is  slackening,  that 
there  are  food  famines,  coal  famines,  freight  conges- 
tion, labor  shortage,  business  stagnation.  Those  will 
be  the  days  for  the  electrical  industry  to  stand  together 
as  one  man,  and  boost  for  prosperity. 

We  must  be  up  and  doing!  We  must  co-ordinate  and 
concentrate  to  push  business.  We  believe  that  business 
must  go  on.  We  believe  there  are  strong,  optimistic 
men  enough  in  the  business  fabric  of  this  nation  to 
keep  it  going!  This  republic  has  been  built  up  through 
faith  in  itself. 

This  is  not  our  first  crisis.  In  other  years  men  have 
fought  side  by  side  to  save  many  a  situation  in  business 
and  in  war,  because  they  believed  in  each  other.  Con- 
fidence in  ourselves,  plus  "Yankee  ingenuity,"  have 
given  to  this  nation  an  ability  possessed  by  no  other  on 
the  face  of  the  globe — the  ability  to  land  squarely  on 
our  feet  in  any  upheaval. 

We  of  the  electrical  industry  look  to  these  days  as  our 
supreme  opportunity  to  make  good  business  better.    We 
believe  that  as  never  before  people  are  coming  to  recog- 
nize   electric    service,    appliances,    motors    as    economic 
necessities  of  home,  workshop,  store,  office  and  farm. 
We  pledge  our  active  support  to  the  movement  by  which 
every  business  man  in  this  country  agrees  to  hold  up 
his   link   in    the   chain   of   mercantile    enterprise.      The 
business  of  this  country  must  go  on.     Will  you  help? 
To  aid  in  organizing  the  industry  a  committee  was 
appointed  composed  of  A.  K.  Baylor  and  W.  A.  Layman, 
representing  manufacturers;  J.  R.  Strong  and  Ernest 
McCleary,  representing  contractors ;  W.  H.  Johnson  and 
J.   E.  Montague,  representing  central  stations;  W.  E. 


Robertson  and  Fred  Bissell,  representing  jobbers,  and 
James  H.  McGraw,  chairman. 

The  committee  is  thus  composed  of  two  representa- 
tives of  each  interest  in  the  electrical  industry.  These 
two  men  constitute  a  sub-committee,  the  duty  of  which 
is  to  ascertain  what  their  particular  branch  of  the  in- 
dustry wishes  the  Society  for  Electrical  Development  to 
do  for  them.  Having  ascertained  this,  a  meeting  of  the 
committee  on  organization  of  the  industry  will  be  held 
at  the  offices  of  the  society  on  May  29.  This  committee 
will  then  discuss  the  various  suggestions  and  formulate 
plans  to  be  submitted  at  a  meeting  of  the  board  of 
directors  of  the  society  which  will  be  held  shortly  after 
that  date  for  the  purpose  of  receiving,  considering  and 
acting  upon  the  suggestions  made  by  this  committee. 

Other  Business  Taken  Up 

Among  other  things  taken  up  at  the  meeting  was  the 
annual  report  of  J.  M.  Wakeman,  general  manager  of 
the  society,  who  reviewed  the  work  of  the  year  and  set 
forth  the  plans  for  the  coming  year,  including  the  pub- 
lication of  a  number  of  new  booklets  for  the  use  of 
salesmen,  business  managers  and  others  in  the  industry. 

The  report  was  received  with  considerable  enthusiasm 
and  was  commented  upon  most  favorably  by  all  present. 
Particular  reference  was  made  to  the  good  work  done 
in  securing  the  publication  of  articles  in  the  popular 
magazines  bearing  upon  the  uses  of  electricity.  James 
H.  McGraw,  who  presided  as  chairman  at  the  request 
of  President  H.  L.  Doherty,  said  if  the  Society  for  Elec- 
trical Development  did  nothing  else  for  a  year  but  con- 
tinue its  good  and  unique  work  in  educating  the  public 
through  the  magazines,  daily  papers  and  trade  press  it 
would  justify  the  expenditure  of  all  the  money  it  col- 
lects. He  added:  "The  society  is  the  only  organization 
in  the  electrical  industry  in  a  position  to  do  this  valuable 
and  very  necessary  work." 

The  treasurer's  report  showed  very  satisfactory  col- 
lections of  subscriptions.  Only  4  per  cent  of  the  sub- 
scriptions due  up  to  March  31,  1917,  have  not  yet  been 
collected.  The  general  manager's  and  treasurer's  report 
will  be  printed  and  distributed  to  the  industry  later  by 
the  society. 

The  following  directors  were  elected  for  the  ensuing 
four  years:  Henry  L.  Doherty,  A.  W.  Burchard,  W.  E. 
Robertson  and  Ernest  Freeman.  The  board  of  directors 
held  a  meeting  in  the  afternoon  at  which  the  following 
officers  were  elected  for  the  ensuing  year;  President, 
Henry  L.  Doherty,  and  vice-presidents,  W.  H.  Johnson, 
A.  W.  Burchard,  W.  E.  Robertson,  J.  Robert  Crouse 
and  Ernest  Freeman. 

The  members  of  the  executive  committee  were  ap- 
pointed as  follows :  Chairman,  W.  H.  Johnson ;  Henry 
L.  Doherty,  Ernest  Freeman,  A.  W.  Burchard,  J.  Rob- 
ert Crouse,  W.  E.  Robertson,  L.  A.  Osborne,  Gerard 
Swope  and  J.  R.  Strong. 

The  general  manager  and  the  secretary-treasurer 
were  reappointed  for  another  year. 
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N.  E.  L.  A.  Convention  Papers  and  Reports 

Abstracts  of  Principal  Technical,    Commercial,  Vehicle  and  Accounting   Section  Committee 
Reports  Prepared  for  the  Annual  Convention  but  Presented  Only  by  Title 

at  Special  Meeting  in  New  York 

THE  annual  convention  ol   the  National  Electric     with  the  constitul a  special   meeting   was  held   m 

Lighl  Association,  scheduled  to  be  held  at   At  New    York  City  on  Wednesday  and  Thursday  of  this 

lantic  City  the  last   week  of  this  month,  would,  week. 

10  far  as  could  i>e  gaged  by  preparations  made  for  it.  Report!  of  all  committee    have  been  prepared,  and 

have  eclipsed  every  other  convention  of  the  associa-  abstracts  of  as  many  of  them  as  were  available  for 

tion.    Unfortunately,  because  <^'  the  problems  arising  publication  on  going  to  press  are  presented  in  the  toV 

from  the  war.  it  had  to  be  abandoned,  and  to  comply  lowing  pages. 
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MOST  prominent  among  the  technical  reports  for 
amount  and  character  of  information  presented 
is  the  report  of  the  committee  on  prime  movers. 
Among  the  principal  subjects  discussed  were  the  ten- 
dencies in  development  and  problems  involved,  feasibil- 
ity of  higher  steam  pressures,  superheats  and  velocities, 
and  solution  of  hydroelectric-plant  ice  problems.  Four 
other  reports  and  two  papers  were  presented  on  elec- 
trical apparatus,  underground  construction,  inductive  in- 
terference, meters,  the  metric  system,  and  working  on 
high-voltage  lines.  Up  to  the  time  the  convention  was 
held  no  other  reports  or  papers  had  been  submitted.  The 
electrical  apparatus  committee's  work  was  principally 
the  revision  and  extension  of  transformer  standards  and 
the  further  introduction  of  the  uniform  service  rules 
for  motors.  A  treatise  on  the  handling  and  care  of 
transformer  and  switch  oil  represented  a  valuable  part 
of  the  report.  Cable  specifications  and  a  method  of 
making  split-conductor  joints  constituted  an  important 
part  of  the  report  on  underground  construction.  The 
chief  subject  discussed  by  the  committee  on  overhead 
lines  was  the  problem  involved  in  mitigating  interfer- 
ence with  ground-return  telephone  lines.  Acceptability 
tests  and  methods  of  maintaining  meter  accuracy  formed 
the  principal  part  of  the  meter  report. 


POWER  PLANT   EQUIPMENT   AND 
PRACTICE 


Prime  Movers 

For  wealth  of  material  and  thoroughness  with  which 
each  subject  was  covered,  the  report  of  the  prime  mover 
committee,  of  which  J.  M.  Graves  is  chairman,  is  es- 
pecially important.  Reports  from  manufacturers  on 
tendencies  in  development,  problems  involved  in  design, 
relative  volume  of  business,  etc.,  make  up  the  greater 
part  of  the  report.  Experiences  of  operating  companies 
in  various  lines  are  also  included.     Among  the  subjects 


taken  up  are  turbines,  condensers,  station  auxiliaries, 
stokers,  refractory  materials,  coal  handling  and  storage, 
weathering  and  spontaneous  combustion  of  coal. 
Feasibility  and  practicability  of  higher  steam  pressures, 
condenser  cleaning,  economical  steam  velocities  and 
pressure  drops,  station  instruments,  analysis  of  power 
requirements  of  station  auxiliaries  and  treatment  of 
boiler-feed  water  are  also  discussed  and  comments  made 
regarding  Diesel  engines,  progress  in  water-power  de- 
velopment, operation  and  maintenance  of  hydroelectric 
stations,  ice-handling  methods  and  waterwheel  testing. 
Practically  all  manufacturers  report  a  phenomenal  in- 
crease in  volume  of  business  compared  with  previous 
years.  There  has  been  a  great  increase  in  the  number  of 
orders  for  large  prime  movers,  the  development  of  large 
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condensers,  boilers,  stokers  and  auxiliaries  keeping  pace 
with  the  development  of  the  turbine.  At  the  same  time 
there  has  been  an  enormous  demand  for  units  of  mod- 
erate size.  The  largest  turbine  so  far  developed  is 
rated  at  70,000  kw.  and  the  largest  condenser  on  order 
has  100,000  sq.  ft.  (30,480  sq.  m.)  of  surface.  Many 
industrial  plants  are  now  installing  units  rated  at  10,000 
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kw.  and  15,000  kw.,  whereas  2000  kw.  or  3000  kw.  was 
considered  large  before.  Some  of  the  most  recent 
tendencies  are  toward  the  use  of  higher  steam  pressures 
and  superheats,  several  plants  now  under  construction 
having  been  designed  for  300-lb.  (21.1-kg.)  pressure  and 
superheat  of  200  to  250  deg. 

Turbines,   Condensers  and  Auxiliaries. — When   it   is 


GANTRY  CRANE  FOR  HANDLING  COAL 

considered  that  about  76  per  cent  of  the  energy  theo- 
retically obtainable  from  steam  expansion  may  now  be 
realized  at  the  switchboard,  not  much  greater  gain  in 
power-house  economies  is  to  be  obtained  through  fur- 
ther development  of  the  turbine  and  its  generator,  ac- 
cording to  the  Westinghouse  Electric  &  Manufacturing 
Company.  Progress  is  to  be  looked  for  in  other  chan- 
nels, higher  pressures  being  one  method. 

The  tendency  in  regard  to  circulating  pumps  is  no 
doubt  in  the  direction  of  more  water  per  pound  of  steam. 
With  steam-turbine  drive,  the  general  trend  is  toward 
higher  turbine  speeds.  Development  work  during  the 
past  year  has  been  along  the  lines  of  adapting  the  under- 
feed stoker  to  high-ash  Middle  Western  coal  and  to  lig- 
nite, both  of  which  are  now  being  handled  with  entire 
satisfaction.  Particular  attention  has  been  given 
to  dumping,  the  double  dump  gate  being  used  satisfac- 
torily with  each  fuel.  In  large  plants  the  tendency  is 
toward  the  use  of  higher  rated  boilers,  1000  hp.  be- 
coming standard  equipment  in  the  larger  plants. 

The  Sanford  Riley  company  repeats  its  prediction  of 
1916  that  further  developments  in  combustion  efficiency 
will  be  obtained  by  feeding  fuel  slowly  through  the  re- 
torts and  by  providing  for  large  volumes  of  coal  in  the 
furnace.  These  conditions  may  be  obtained  either  by 
installing  stokers  back  to  back  or  by  making  the  retorts 
extra  large. 

Firebrick  Problems. — Owing  to  the  increased  rating 
of  boilers,  the  firebrick  surfaces  have  been  proportion- 
ately increased,  and  the  higher  temperatures  have  pro- 
duced greater  expansion  and  contraction  in  them,  so 
there  are  more  frequent  failures  in  both  arch  and  side 
walls.  Various  methods  have  been  tried  to  strengthen 
the  flat  walls,  but  with  little  success.  Buttresses  built 
inside  of  the  combustion  chamber  were  burned  off  in 
a  very  short  time.  Sheet-iron  linings  were  also  tried, 
but  were  melted  down  as  soon  as  the  firebrick  inside 
had  been  burned  away  or  partly  destroyed  by  slag. 

Developments  in  the  standardization  of  methods  of 
testing  clay  brick  have  been  made  during  the  past  year. 
Modifications  of  tests  recommended  by  C.  E.  Nesbitt  and 
M.  L.  Bell  in  a  paper  before  the  American  Society  for 
Testing  Materials  have  been  included  by  the  prime- 
mover  committee  in  this  year's  report.  Some  of  the 
subjects  taken  up  are  abrasion,  slagging  and  softening 
tests,  expansion  and  contraction,  wall  construction,  heat 
insulation  and  airproof  coatings. 


Coal-Handling  Methods. — Since  the  early  fall  of  1916 
the  delivery  of  coal  has  greatly  hampered  the  operation 
of  public  utilities,  so  means  have  had  to  be  provided 
for  adequate  storage  to  meet  such  contingencies.  For 
this  reason  the  prime-mover  committee  has  outlined  a 
number  of  methods  of  storing  and  handling  coal.  The 
ordinary  mast  and  gaff  arrangement  is  inexpensive  and 
efficient  when  rapidity  of  handling  and  maximum  stor- 
age are  necessary.  The  traveling  cableway  is  more 
efficient  so  far  as  utilization  of  ground  area  is  concerned, 
but  is  slow  in  stocking  and  reclaiming  where  long  travel 
is  necessary.  Many  types  of  gantry  cranes  are  em- 
ployed, the  choice  usually  being  determined  by  the  space 
available  and  the  desired  method  of  power  operation. 
Locomotive  cranes  are  extensively  and  efficiently  used 
for  rehandling,  stocking  and  reclaiming,  either  by  direct 
delivery  or  by  means  of  belts  or  cable-car  hauls.  Com- 
binations of  the  unloading  tower  and  traveling  bridge, 
fed  either  by  electrically  operated  towers  or  by  cable 
cars,  utilize  to  the  largest  extent  the  ground  area  avail- 
able, give  maximum  storage,  and  usually  permit  maxi- 
mum speed  with  minimum  labor  for  both  stocking  and 
reclaiming.  For  small  installations  an  electrically  oper- 
ated bucket  carrying  its  own  motor  is  practicable. 

Considerable  data  on  the  storage,  weathering  and 
spontaneous  combustion  of  coal  have  been  collected  by 
the  committee.  The  results  show,  in  the  case  of  the 
New  River  coal,  a  loss  of  less  than  1  per  cent  in  calorific 
value  in  a  year  by  weathering  in  the  open.  The  greatest 
loss  was  1.85  per  cent  in  two  years.  Practically  no  loss 
was  observed  in  samples  submerged  for  one  year  in 
fresh  or  salt  water.  There  was  almost  no  slacking  of 
lumps  in  the  run-of-mine  samples.  In  all  tests  the 
crushed  coal  deteriorated  more  rapidly  than  the  run-of- 
mine.  Pocahontas  run-of-mine  coal  in  a  120-ton  (108.8- 
metric  ton)  pile  lost  less  than  0.4  per  cent  of  its  heating 
value  during  a  year  outdoors  and  showed  little  slacking 
of  lumps.  Gas  coal  suffered  practically  no  loss  of  calorific 
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value  in  one  year's  exposure.  Wyoming  coal  deterior- 
ated 5.3  per  cent  during  storage  for  two  and  three- 
quarter  years  and  more  than  2.5  per  cent  in  the  first 
three  months.  The  committee  points  out  that  bulletins 
issued  by  the  University  of  Illinois  Engineering  Experi- 
ment Station  and  the  U.  S.  Bureau  of  Mines  are  well 
worthy  of  study  in  connection  with  this  subject. 
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Higher  Steam  Pressure*  <nt<i  Superheats,    Considers 
hie  <>f  the  prime  mover  committee  report  wee  devoted  '" 
a  discussion  of  (lit-  Feasibility  and  practicability  of  using 
higher  steam  pressures  and  superheats.     While  many 
manufacturers  admit  that  it  is  entirely   feasible  to  de 
sign  a  commercial  boiler  for  ~>n(>  lb.  or  600  lb.  (85  kg. 
t<>   12  kg.  per  Bq.  cm.)   pressure,  many  manufacturers 
and  engineers  contend  thai  the  economy  in  water  rate 
brought  sboul  bj   using  higher  pressures  will  he  offset 
by  the  higher  cost  of  apparatus  and  by  operating  diffl 
culties.     On  tin-  other  hand,  a   representative  of  one 
manufacturer  says  that   the  theoretical  gain  of  about 
L8  per  rent  of  the  present  fuel  consumption,  winch  cor 

responds  to  an  increase  in  steam  pressure  of  200  lb.  to 

GOD  lb.  I  14.6  kg.  to  42  kg.  per  sq.  cm.)  without  incr< 
ing  the  temperature  of  the  steam,  would,  even  if  onto 

partially  realized  in  practice,  fully  justify  the  consider- 
able extra  invest ment   in  high-pressure  apparatus. 

Looking  at  the  use  of  higher  steam  pressures  from 
an    insurance  viewpoint,   S.   F.  Jeter,  chief  engineer  of 
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the  Hartford  Steam  Boiler  Inspection  &  Insurance 
Company,  says:  "Mere  increase  in  pressure  would  not 
in  itself  be  a  great  menace  to  safety,  because  it  is  a 
simple  matter  to  build  boilers  of  any  required  strength. 
However,  there  is  no  doubt  that  the  strains  produced  by 
expansion  and  contraction  will  be  greatly  increased  by 
the  use  of  higher  pressures  and  superheats.  Another 
factor  to  be  considered  is  the  increase  in  stored  energy. 
A  cubic  foot  of  water  at  100-lb.  (7  kg.  per  sq.  cm.)  pres- 
sure contains  812,000  ft.-lb.  (110,500  m.-kg.)  of  energy 
available  for  the  destruction  of  surrounding  property 
when  an  explosion  occurs.  At  500-lb.  (35  kg.  per  sq. 
cm.)  pressure  the  same  amount  of  water  would  contain 
2,344,340  ft.-lb.   (321,000  m.-kg.)  of  energy." 

The  Edge  Moor  Iron  Company  points  out  that  the  life 
of  high-pressure  equipment  and  its  maintenance  must 
be  considered.  With  smaller  drums  and  smaller  tubes 
the  water  content  per  .unit  of  output  will  be  increased, 
therefore  the  fluctuations  of  pressure  will  increase,  ac- 
cording to  the  Badenhausen  Company.  In  addition, 
there  will  be  an  increased  expense  for  purifying  boiler- 
feed  water.  Expansion  troubles  both  in  the  boiler  and 
piping  will  be  greatly  increased,  and  there  will  be  more 
difficulty  in  keeping  the  setting  tight.     Owing  to  the 


higher  temperature  of  ebullition  the    tack  rases  will 
have   a    higher   temperature,   .-on  equently   economi 
u ill  be  necessary. 

At  exceedingly  high  pressure,  saj  600  lb.,  with  comj 
paratively  low  superheat  of  loo  deg.,  serious  windage 

ami    friction    loss   will  occur   in   the   high  pr< 

of  the  turbine,  according  to  R.  J.  S.  Pigott.     Reducing 

the  superheat    will  advance  the  dew  point  well  into  the 

high-pressure  stages, resulting  in  losses  with  which  every 
one  is  familiar.    With  the  increa  ed  densitj  produced  by 

high  pressures  the  eddy  losses  are  bound  to  be  greater 
than  at  lower  pressures.  New  design-  of  expansion 
joints  seem  essential.  Frederick  Sargent  of  Sargent 
&  Lundy,  who  has  great  confidence  in  the  economy  that 
will  eventually  result  from  the  high  initial  working 
temperatures,  says  that  the  high  initial  temperature 
is  not  the  only  line  of  advance.  Raising  the  average 
temperature  is  equally  beneficial.  This  can  be  done  bj 
superheating  the  exhaust  from  the  high-pressure  end  of 
the  turbine  before  it  enters  the  low-pressure  end. 
Samuel  Insult  says:  "It  is  not  at  all  beyond  the  range 
of  possibility  that  eventually,  and  indeed  in  our  own 
day,  we  shall  be  operating  steam  turbines  with  the  aid 
of  boilers  carrying  as  high  as  1000  lb.  (70  kg.)  pressure." 

W.  D.  Ennis  points  out  that  thermodynamic  consider- 
ations favor  high  initial  pressure  rather  than  high 
superheat.  However,  high  superheats  are  necessary 
with  high  pressures  in  that  the  frictional  losses  in  the 
turbine  are  proportional  to  the  density  of  the  steam. 
Again,  with  fixed  exhaust  pressure,  the  expansion  of 
dry  steam  leads  to  greater  liquefaction,  as  the  initial 
pressure  is  greater.  Moisture  will  cause  friction  and 
wear  may  be  the  source  of  danger.  The  Babcock  & 
Wilcox  Company  is  conducting  a  series  of  experiments 
to  determine  the  practicability  of  constructing  boilers 
designed  for  500  lb.  to  600  lb.  (35  kg.  to  42  kg.  per 
sq.  cm.)   pressure. 

In  the  opinion  of  the  prime-mover  committee  300  lb. 
(21  kg.  per  sq.  cm.)  pressure  and  200  deg.  Fahr.  (93 
deg.  C.)  superheat,  or  an  equivalent  total  temperature, 
is  about  the  practical  limit  until  further  developments 
have  been  made  and  higher-pressure  boilers  have  been 
successfully  tried  out. 

Cleaning  Condensers. — Several  methods  of  cleaning 
condensers  were  outlined  in  the  report.  Arrangements 
can  be  made  so  that  the  circulating  water  may  be  re- 
versed in  direction  through  the  tubes  and  any  deposits 
tending  to  block  the  tubes  thus  removed.  Some  com- 
panies have  allowed  ground  cinder  and  flue  dust  to  go 
through  the  condenser  tubes  with  the  circulating  water 
to  remove  deposits.  The  most  common  method  of  re- 
moving accumulations  of  mud  and  slime  consists  in 
washing  out  each  tube  with  a  stream  of  water  under 
high  pressure.  Another  method,  which  is  more  effective 
but  which  requires  considerable  time,  consists  of  shoot- 
ing leather  disks  through  the  tubes  with  compressed  air. 
Bristle,  wire  and  fiber  brushes  as  well  as  steel  plugs 
surrounded  by  helical  steel  springs  are  also  employed. 
Baking  the  conductor  tubes  with  steam  is  effective,  but 
care  must  be  taken  not  to  dry  out  the  tube  packing. 
With  this  method  the  accumulation  on  the  inside  of 
the  tubes  is  dried  so  that  it  peels  off  and  can  be  washed 
out  with  the  circulating  water.  Sand  blast  may  also  be 
used,  but  erosion  must  be  guarded  against. 

Steam  Velocities. — The  advisability  of  increasing 
steam  velocities  in  pipings  and  fittings  and  the  conse- 
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quent  increased  pressure  drops  were  discussed  at  length. 
Velocities  as  high  as  7500  ft.  (2286  m.)  per  min.  are 
being  allowed  and  authorities  are  advocating  those  in 
excess  of  10,000  ft.  (3048  m.)  per  min.  The  higher  steam 
velocities  permit  the  use  of  smaller  steam  pipes,  which 
means  greater  flexibility  and  decreased  maintenance 
expense.  The  fact  should  not  be  overlooked,  however, 
that  with  a  fixed  pressure  at  the  prime  mover  the  ex- 
cessive pressure  drop  in  the  fittings  and  piping  may 
result  in  such  high  pressure  at  the  boiler  that  the  cost 
at  this  point  may  be  materially  increased.  The  greater 
the  loss  in  pressure  between  the  boiler  drum  and  the 
steam  header,  the  greater  the  difficulty  in  regulating  the 
supply  of  feed  water,  since  when  the  maximum  quantity 
of  feed  water  is  required  a  minimum  pressure  difference 
exists,  and  vice  versa. 

Instruments. — Comments  were  made  on  the  suita- 
bility of  various  boiler-room  and  engine-room  instru- 
ments. Flue-gas  thermometers  and  pyrometers  com- 
prise one  class  of  temperature-measuring  instruments 
which  does  not  seem  altogether  satisfactory.  Regarding 
steam-flow  meters  it  was  pointed  out  that  the  absolute 
accuracy  of  these  instruments,  although  desirable,  is  not 
necessary,  a  relative  indication  being  sufficient  to  war- 
rant their  installation.  The  most  popular  feed  and  con- 
densate water  meters  seem  to  be  V-notch  type.  CO, 
recorders  have  the  objection  that  they  are  too  delicate 
and  require  too  much  attention.  The  fixed  relation  be- 
tween vapor  pressures  and  temperatures  regardless  of 
atmospheric  changes  gives  the  thermometer  the  prefer- 
ence as  an  indicator  of  steam  pressure  or  vacuum,  as 
it  is  not  affected  by  such  changes. 

Methods  of  analyzing  the  power  requirements  of  sta- 
tion auxiliaries  using  either  steam  drive  or  motor  drive 
were  outlined,  a  very  interesting  and  valuable  graphical 
method  being  presented.  From  the  scheme  outlined  it 
is  possible  to  select  the  auxiliary  drives  so  that  the  heat 
balance  will  be  maintained  at  all  loads. 

Some  general  remarks  were  made  regarding  the  treat- 
ment of  boiler-feed  water,  and  information  was  pre- 
sented on  the  methods  of  treatment  used  by  different 
operating  companies.  With  some  feed  waters,  particularly 
in  plants  equipped  with  surface  condensers,  the  most 
economical  method  of  treatment  is  to  feed  the  required 
reacting  agent  directly  into  the  heater  or  feed  line. 
Some  of  the  new  large  central  stations  which  use  sur- 
face condensers  are  being  equipped  with  evaporator 
systems.  It  is  advisable  in  the  case  of  any  plant  which 
does  not  employ  a  chemist  to  send  samples  of  its  boiler- 
feed  water  to  boiler  insurance  companies  or  the  State 
college  for  analysis  and  recommendations  for  treatment. 
A  number  of  companies  use  the  continuous  soda-ash 
treatment,  others  filter  the  water  through  sand,  and 
still  others  use  lime,  barium  hydrate  and  iron  sulphate, 
barium  hydrate  with  soda  ash,  trisodium  phosphate, 
soda  ash  and  caustic  soda,  or  the  intermittent  lime  and 
soda-ash  process.  The  cost  varies  from  3  cents  per 
1000  gal.  to  10  cents  (0.79  cent  per  1000  1.  to  2.64  cents). 

The  installation  of  large  Diesel  engines  has  increased 
remarkably  during  the  past  year,  owing  to  the  general 
rise  in  the  cost  of  all  fuels  and  the  need  of  more  motive 
power  in  the  expansion  of  industries.  The  committee 
includes  a  resume  of  the  fuel-oil  situation,  pointing  out 
the  oil  production  of  each  oil-producing  state  for  1915 
to  1916. 

Water  Power. — Owing  to  the  rapid  and  general  in- 


crease in  power  demands  on  central  station  systems  and 
the  increased  cost  and  scarcity  of  fuel,  there  has  been 
a  resumption  of  activity  during  the  past  year  in  the 
construction  of  new  hydroelectric  plants  and  the  exten- 
sion of  many  existing  systems.  While  most  of  these  in- 
stallations are  of  moderate  capacity  and  medium  heads, 
there  have  been  a  number  of  units  installed  of  remark- 
able size.  The  single-runner  scroll-case  vertical-shaft 
turbine,  using  Francis-type  runners  and  Kingsbury 
thrust  bearings,  has  been  generally  adopted  for  new 
work.  For  heads  of  80  ft.  (26.7  m.)  or  more  there  is  a 
tendency  to  use  steel-plate  or  cast-iron  casings  owing  to 
the  difficulty  of  securing  adequate  reinforcement  where 
scroll  cases  are  very  large.  Efficiencies  in  the  neighbor- 
hood of  93  per  cent  are  being  obtained.  More  care  is 
being  given  to  the  design  of  intake  and  penstocks  and  to 
decreasing  the  losses  in  the  draft  tube  and  tailrace. 
Corrosion  of  waterwheel  parts  is  most  effectively  pre- 
vented by  removing  the  gate-rigging  mechanism  and 
moving  parts  to  the  outside  of  the  turbine  case.  Ero- 
sion may  be  reduced  considerably  by  eliminating  eddies 
and  cross  currents. 

Ice  Problems. — Over  nine  pages  of  the  prime-mover 
report  were  devoted  to  an  extensive  discussion  by  J.  A. 
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Walls  on  how  to  protect  against  different  forms  of  ice, 
including  frazil  and  anchor  ice.  It  was  pointed  out 
that  if  the  first  formation  of  frazil  ice  is  not  quickly 
observed,  the  ice  will  accumulate  so  fast  that  shutdown 
cannot  be  avoided.  The  formation  of  frazil  ice  should 
be  looked  for  during  cold  weather  and  high  winds  when 
there  is  no  protective  ice  coating  over  the  lake.  Anchor 
ice  is  formed  on  cold  nights  when  there  is  no  ice  cover- 
ing on  the  pond  or  only  a  thin  sheet  of  clear  ice.  One 
means  of  detecting  the  onset  of  frazil  or  ground  ice  is 
to  immerse  a  chain  in  the  flowing  water  of  the  forebay 
and  examine  it  every  half  hour  or  oftener.  Frazil  or 
anchor  ice  cannot  form  until  the  temperature  of  the 
water  drops  to  freezing,  so  a  graphic  thermometer  will 
in  many  cases  serve  as  a  warning  against  any  danger 
that  may  threaten  from  this  cause. 

Some  of  the  protective  features  to  be  considered  in 
guarding  against  ice  are  as  follows:  Inclose  the  gate- 
house and  provide  for  heating  it;  warm  the  exposed 
metal  parts  of  the  screen;  watch  the  guide  vanes  and 
runners  of  the  small  waterwheels  as  they  collect  ice 
before  the  larger  ones;  warm  the  metal  parts  of  the 
waterwheels  and  generators  by  blowing  warm  air 
against  them  or  otherwise ;  arrange  for  injecting  steam 
into  the  turbine  wheel-pit  in  case  ice  adheres;  keep  re- 
serve units  heated  up  with  steam,  and  avoid  allowing  cold 
air  to  enter  the  wheel  pits  before  water  is  admitted 
to  them. 
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mmittee  on  electrical  apparatus,  of  which 
i,  i..  Knighl  is  chairman,  emphasizes  its  belief  in  the 
importance  and  value  of  standardization  with  reaped 

to  electrical  apparatus  used  on  central  station  systems. 
The  most  important  work  done  along  these  lines  this 
year  has  been  the  revision  and  extension  of  the  trans- 
former standards  presented  to  the  association  lasl  year. 

The  standards  are  representative  of  the  needs  of  the 
whole  country  and  shonld  he  of  real  service  to  the  indus- 
try, the  committee  reports. 

The  question  of  standardizing  the  impedance  of  dis- 
tribution transformers  was  discussed  at  length  during 
the  year,  and  as  far  as  the  electrical  apparatus  commit- 
tee is  concerned  was  settled  for  the  present  by  the  de- 
cision that  it  is  undesirable  to  hamper  the  satisfactory 
development  of  the  art  by  standardization  of  this  char- 
acteristic. However,  it  is  recommended  that  manufac- 
turers indicate  the  impedance  on  the  name-plates  of  the 
transformers  to  permit  proper  selection  of  units  for 
multiple  operation. 

One  feature  of  the  report  is  the  presentation  of  a 
treatise  on  the  handling  and  care  of  oil  used  in  trans- 
formers and  switches,  with  necessary  information  to 
keep  it  in  first-class  operating  condition. 

During  the  past  year  the  committee  has  been  engaged 
in  a  campaign  to  increase  the  use  of  uniform  service 
rules  for  motors  presented  to  the  association  in  1915. 
It  was  pointed  out  that  these  rules  will  not  produce  the 
maximum  benefits  until  a  large  majority  of  companies 
have  adopted  the  rules.  Believing  that  failure  to  adopt 
the  rules  has  been  due  to  a  lack  of  information  about 
them  and  to  misunderstandings  in  some  cases,  the  cam- 
paign has  been  carried  on  with  a  view  to  clearing  up 
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all  doubt  regarding  the  intent  of  the  benefit  to  be  derived 
from  the  use  of  the  rules.  Reports  from  companies 
which  have  adopted  the  rules  are  uniformly  satisfactory. 
One  company  in  the  East  reports  that: 

"The  adoption  of  the  motor  rules  by  this  company  has 
resulted  in  an  entire  elimination  of  complaints  from 
manufacturers,  dealers  and  customers  with  respect  to 


!ln'    I  motor    Which    are    pel  nut  I  imI    to   lie   u   ,  d   <,n 

the  company's  line.     vVe  are    o  will  plea  ed  with  the 

OUtCOme    of    the    adoption    of    these    rule:     that    under    QO 
Circumstances  would  we  <  <  ■    hack  to  tin-  l  -ii 

ditions  which  prevailed  before  tin-  adoption." 

Following  the  practice  of  previout  mmit- 

tee  has  recorded  the  progn      and  development   in  the 


STANDARD   OUTDOOR   STATION    ON    ATLANTA    (GA.) 
COMPANY'S    LINES 

manufacturing  and  application  of  electrical  apparatus, 
reviewing  the  increased  capacity  of  generating  and  con- 
verting equipment.  Particular  attention  is  called  to  the 
unusually  large  production  of  turbo-generators  rated  af 
20,000  kva.  and  over,  a  record  which  perhaps  in  normal 
times  would  not  have  been  reached  for  several  years. 

A  scheme  for  guarding  against  grounds  or  short  cir^ 
cuits  in  large  alternating-current  generators  was  sug- 
gested, consisting  of  the  use  of  balanced  current  trans- 
formers in  all  six  legs  of  the  windings.  Frequency 
changers  are  increasing  in  size  according  to  system  re- 
quirements and  speeds  have  also  increased,  as  has  been 
the  case  with  other  apparatus  in  both  alternating-cur- 
rent and  direct-current  fields.  A  lubricating  system  for 
the  bearings  of  hydroelectric  generators  is  described 
wherein  the  entire  apparatus  is  self-contained,  the 
process  continuous,  the  amount  of  storage  relatively 
small  and  the  system  very  much  simplified.  The  only 
progress  reported  on  synchronous  motors  is  the  trend 
toward  larger  sizes  and  somewhat  higher  speed.  A 
comprehensive  article  has  been  included  on  the  effect  of 
different  types  of  field  construction  on  commutation  and 
operation  of  direct-current  motors,  generators,  etc. 

According  to  reports  received  from  several  manufac- 
turers, the  induction-type  regulators  can  now  be  built 
for  any  rating,  voltage  or  current  for  which  it  is  prac- 
ticable to  build  generators.  The  replacement  of  steam 
engines  in  high-lift  hoisting  apparatus  has  been  made 
possible  by  the  development  of  an  electric  motor  with 
light  flywheel  effect  in  its  armature,  thus  securing  the 
desired  rapidity  of  starting,  stopping  and  reversing. 
Attention  is  called  to  the  fact  that  one  operating  com- 
pany has  standardized  its  outdoor  stations  with  a  view 
to  minimizing  the  expense  of  construction  and  mainte- 
nance as  well  as  promoting  the  speed  of  installation. 
This  company  keeps  in  stock  all  the  material  for  the 
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complete  erection  of  the  standard  size  of  outdoor  trans- 
former substations,  and  can  erect  the  entire  equipment 
in  less  than  three  days.  The  customer  is  required  to 
provide  the  space  and  concrete  foundation  for  the  sub- 
station structure.  The  need  of  placing  safety  devices 
on  revolving  machinery  before  it  leaves  the  manufac- 
turer was  also  pointed  out.  While  static  condensers  for 
correcting  power  factors  are  not  yet  ready  for  general 
commercial  use,  it  is  probable  that  they  will  be  on  a 
manufacturing  basis  within  the  next  year.  In  selecting 
switches  and  circuit  breakers  of  all  kinds  the  committee 
recommends  specifying  larger  ampere-carrying  capaci- 
ties than  are  actually  required,  as  this  class  of  apparatus 
is  inherently  incapable  of  maintaining  its  ratings 
throughout  its  life  without  very  careful  maintenance 
and  frequent  adjustment — usually  difficult  and  impossi- 
ble. Among  other  apparatus  described  is  a  device  for 
controlling  welding  machines  to  prevent  several  ma- 
chines taking  current  at  the  same  moment,  and  an  outfit 
including  a  kenotron  for  making  high-potential  tests  on 
cable  systems  with  high-voltage  direct  current. 


TRANSMISSION  AND  DISTRIBUTION 


Overhead  Lines  and  Inductive  Interference 

The  report  of  the  committee  on  overhead  lines  and  in- 
ductive interference,  of  which  H.  B.  Gear  is  chairman, 
outlines  the  status  of  inductive  interference  as  regards 
ground-return  rural  telephone  lines,  metallic  circuits  and 
series  lighting  circuits.  It  emphasizes  the  importance  of 
power-company  engineers  co-operating  with  telephone 
engineers  in  the  solution  of  these  problems  and  inform- 
ing themselves  as  to  the  principles  on  which  means  for 
mitigation  of  induction  are  based,  so  that  they  may  be 
thoroughly  familiar  with  the  conditions  which  are  likely 
to  lead  to  inductive  troubles.  The  report  also  outlines 
the  progress  made  in  various  states  during  the  year  on 
rules  affecting  overhead-line  construction  and  indicates 
their  relation  to  the  National  Safety  Code.  The  report 
also  embodies  an  appendix,  written  by  J.  B.  Taylor,  out- 
lining some  of  the  fundamental  principles  of  inductive 
interference. 

The  attention  of  this  committee  has  been  given  to 
three  principal  classes  of  subjects  during  the  year, 
namely,  inductive  interference  of  power  lines  with  com- 
munication circuits,  codes  of  rules  affecting  overhead 
construction  under  consideration  or  adopted  by  various 
states  and  federal  authorities,  and  matters  affecting  con- 
struction of  overhead  lines. 

The  trouble  arising  from  interference  with  ground-re- 
turn rural  lines  is  most  acute  in  the  states  immediately 
west  of  the  Mississippi  River,  where  independent  tele- 
phone companies  have  developed  the  rural  farm  line  to 
such  a  point  that  it  is  practically  impossible  to  construct 
transmission  lines  from  town  to  town  without  paralleling 
such  grounded  lines  for  a  considerable  portion  of  the  dis- 
tance. Such  interference  can  be  avoided  only  by  use  of 
private  rights-of-way  or  by  arrangement  with  railroads 
for  the  use  of  their  rights-of-way.  Many  of  these  trans- 
mission lines  are  being  built  to  reach  districts  which  are 
being  newly  developed,  and  the  use  of  a  private  right-of- 
way  is  entirely  impracticable.     Thus  the  use  of  high- 


ways is  usually  necessary,  and  interference  cases  are  the 
result. 

The  usual  means  of  mitigating  interference  not  being 
applicable  where  grounded-return  telephone  lines  are 
used  and  the  type  of  construction  employed  in  connec- 
tion with  many  of  these  telephone  lines  being  of  a  low 
grade,  but  one  course  remains  open  for  the  treatment  of 
the  telephone  line,  namely,  to  make  it  metallic.  The 
practice  of  jumping  from  one  side  cf  the  highway  to 
the  other  in  building  telephone  lines  also  necessitates  re- 
locating considerable  parts  of  such  lines  in  many  cases. 

While  no  uniform  solution  has  been  found  for  these 
problems,  power  companies  have,  in  general,  taken  the 
position  that  grounded  telephone  circuits  are  not  a  stand- 
ard or  approved  method  of  construction,  and  that  the 
telephone  company  could  not  insist  upon  any  changes  by 
the  power  company  until  it  had  put  its  own  lines  in 
standard  condition.  However,  power  companies  have  in 
some  cases  where  lines  are  owned  by  farmers  borne  a 
portion  of  the  expense  of  making  the  circuit  metallic,  as 
a  matter  of  public  policy. 

If  grounded  telephone  lines  are  on  poles  of  uniform 
height  and.  uniform  separation  from  the  power  line, 
transpositions  in  the  latter  would  be  more  effective  than 
when  the  telephone  line  is  of  variable  height  and  a  vari- 
able distance  from  the  power  wires.  Frequently 
grounded  lines  will  work  better,  in  spite  of  the  hum- 
ming produced  by  the  power  line,  if  broken  insulators 
are  replaced,  high-resistance  joints  eliminated,  tree 
grounds,  etc.,  removed,  grounds  at  telephone  stations 
improved,  and  batteries  and  instruments  overhauled. 

Telephone  engineers  in  some  states  have  been  mak- 
ing maps  of  all  the  transmission  lines  to  which  their  toll 
circuits  are  exposed  and  have  asked  power  companies  to 
provide  them  with  diagrams  of  generator  and  trans- 
former connections  used  in  the  supply  of  these  lines.  It 
has  been  explained  that  this  information  is  needed  for 
the  proper  working  out  of  transposition  schemes  for 
the  mitigation  of  interference  and  for  the  guidance  of 
the  telephone  company  in  planning  new  lines. 

The  problems  arising  from  series  lighting  circuits  are 
usually  due  to  the  use  of  open  loops  and  are  solved  by 
bringing  the  two  sides  of  the  circuit  together  and  by 
distributing  the  lamps  on  both  sides  of  the  loop  as  evenly 
as  possible. 

The  committee  is  endeavoring  to  establish  connection 
with  a  representative  in  each  state  in  order  to  be  kept 
fully  informed  of  progress  in  matters  relating  to  over- 
head lines  and  inductive  interference.  It  is  encouraging 
all  member  companies  to  co-operate  in  the  gathering  of 
data  relative  to  the  effect  of  the  application  of  the  lines 
section  of  the  Code  to  actual  construction,  so  that  when 
occasion  arises  suitable  revisions  may  be  suggested. 

The  committee  has  net  undertaken  to  give  attention 
to  the  details  of  overhead-line  construction  to  any  con- 
siderable extent.  The  committee  has  through  one  of  its 
members  kept  in  touch  with  the  investigations  con- 
ducted in  California  with  regard  to  the  aging  of  porce- 
lain insulators.  This  work,  which  has  a  very  important 
bearing  on  the  service  rendered  by  transmission  lines, 
has  made  progress,  but  a  solution  of  the  difficulty  has 
thus  far  not  been  found. 

Certain  test  data  on  the  strength  of  standard  lAo-in. 
(3.8-cm.)  locust  pins  have  been  accumulated,  and  the 
committee  is  keeping  in  touch  with  the  experience  of 
the  companies  which  are  using  hard-drawn  wire. 
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More  attention  is  now  being  given  to  the  wave    bapes 
on  circuita  where  there  arc  telephone  expo  tire  .  be 
cause  Irregular  wave  shapes  may  eel  up  high  harmonics. 
Telephones  are  many  tunes  more  sensitive  to  frequen 
in  the  aeighborhood  of  son  to  L000  cycles  than  to 
anj    of  the    commercial   frequencies.     <>n   account    of 
trouble  experienced  with  some  combinations  of  trans- 
former and  generator  connections  with  grounded  neu 
tral  which  permit  currents  of  harmonic  frequencies  to 
circulate  through  the  earth  return,  Borne  telephone  com; 
panies  have  objected  to  grounded  neutrals  in  general. 
Effort  should  be  made  to  avoid  and  eliminate  such  con- 
nections at  more  than  one  point  on  a  system,  hut  it  does 

not  yet  appear  that  there  is  any  adequate  ground  for 

Sweeping   objections    to   all    forms   of   grounded-neutral 

connect  ions. 

Underground  Construction  and  Electrolysis 

Current-carrying  capacity  of  cables,  cable  specifica- 
tions for  various  classes  of  service  and  use  of  split-con- 
ductor cable  were  the  leading  subjects  presented  in  the 
report  of  the  committee  on  underground  construction 
and  electrolysis,  of  which  E.  B.  Meyer  was  chairman. 
Attention  was  also  called  to  the 
features  of  a  new  design  of 
three-conductor  cable  in  which 
the  belt  insulation  has  been 
eliminated,  the  conductor  insula- 
tion increased,  and  each  insu- 
lated conductor  enveloped  by  a 
metallic  covering.  Special  de- 
vices and  methods  adopted  by 
companies  in  the  solution  of  op- 
erating problems  were  also  in- 
cluded. 

In  discussing  the  rating  of 
cables  special  stress  was  laid  on 
the  relation  of  load  factor  to 
temperature,  experience  having 
shown  that  approximately  40,- 
000  kw.  per  day  is  the  maximum 
energy  which  can  be  safely 
transmitted  over  a  No.  4/0  three- 
conductor  13,200-volt  cable.  This 
figure  corresponds  to  a  load  fac- 
tor of  73  per  cent  with  a  maxi- 
mum current  of  100  amp.  and  37  per  cent  for  a  current 
of  200  amp.  A  number  of  companies  experienced  trouble 
during  the  summer  of  1916  which  was  probably  due  to 
dielectric  losses  occasioned  by  the  high  temperature. 
The  trouble  appears  to  have  been  confined  to  sections 
of  duct  lines  where  local  conditions  impeded  the  dissi- 
pation of  heat  and  to  cables  operating  at  pressures  about 
10,000  volts.  It  was  pointed  out  that  overheating  of 
duct  lines  may  be  remedied  by  allowing  water  to  perco- 
late through  the  earth  around  the  duct  structure. 

From  tests  made  recently  by  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  of  Baltimore  the  fol- 
lowing observations  have  been  made:  (1)  At  low  tem- 
peratures the  type  of  insulating  compounds  has  prac- 
tically no  effect  on  the  dielectric  losses.  (2)  At  high 
temperatures  the  type  of  compounds  has  a  very  marked 
effect  on  the  losses  caused  by  variation  of  temperature 
in  voltage.  (3)  The  ideal  impregnating  compound 
should  have  a  practically  constant  dielectric  strength  up 
to  the  maximum  temperature  at  which  the  cable  oper- 
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I)  The  magnitude  oJ  the  loss  maj  be  decree  ed 
by  changing  the  distribution  of  Insulation  around  the 
conductors. 

Various  extracts  were  included  from  s  paper-  pre- 
sented bj  K.  C.  Powell  before  the  American  institute  of 
Electrical  Engineers  on  the  rating  of  Insulated  cable. 

Bj  revising  s  compilation  of  cable  specifications  pre 

pared    bj     VariOUS    technical    societies    and    adding    DOW 

material  collected  from  other  sources,  the  committee  has 

prepared  a  set  of  general  specifications  which  should  In- 
applicable to  all  types  of  wires  and  cables.  The  speci- 
fications include  properties  of  copper  wire,  stranding, 
tinning,  and  specifications  for  different  types  of  insula- 
tion in  common  use,  including  weatherproof  braids,  high- 
voltage  rubber  compounds,  low-voltage  rubber  com- 
pounds, varnished-cloth  insulation,  oil-impregnated  pa- 
per insulation  and  national  Code  compounds. 

The  increasing  importance  of  maintaining  uninter- 
rupted service  has  required  the  adoption  of  the  ring  or 
network  system,  and  it  has  therefore  been  found  neces- 
sary to  perfect,  for  operation  on  a  network,  a  relay  sys- 
tem which  will  automatically  disconnect  the  faulty 
feeder  in  a  minimum  amount  of  time  without  disturbing 
or  tripping  any  other  feeders  in  the  network.  While 
the  pilot-wire  system  was  satisfactory  in  theory,  under 
actual  operating  conditions  its  disadvantages  were 
serious  enough  to  result  in  its  abandonment  in  favor  of 
the  split-conductor  system,  one  method  being  shown  in 
the  accompanying  illustration. 

The  split-conductor  method  of  protection  appears  to 
give  practically  perfect  selective  action,  and  in  spite  of 
the  slightly  higher  cost  of  cable  and  cable  joints  it  has 
been  adopted  by  a  number  of  central  station  companies 
in  the  United  States.  The  cost  of  the  cable  required  is 
10  to  15  per  cent  higher  than  the  cost  of  ordinary  cable, 
and  the  cost  of  jointing  is  about  25  per  cent  higher,  but 
additional  expense  appears  warranted  because  of  the 
better  selective  action  obtained.  To  correct  for  any 
inequalities  which  may  exist  in  the  conductivity  of  the 
split  conductors,  it  is  usual  to  transpose  the  inner  and 
outer  conductors  at  intervals  throughout  the  length  of 
the  line. 

Joining  Three  (Split)  Conductor  13,200-Volt  Cables. 
— The  following  method  is  employed  by  the  Public  Serv- 
ice Electric  Company  of  New  Jersey  for  making  joints 
in  three  (split)  conductor  cables:  Before  any  work 
whatever  is  done  on  the  joint  the  cables  are  trained  so 
that  they  will  occupy  as  closely  as  possible  their  per- 
manent positions  in  the  manholes.  During  installation 
and  after  the  work  has  been  completed  no  bends  having 
a  radius  greater  than  20  in.  (50.8  cm.)  are  allowed  to 
exist  in  the  cable.  After  the  cables  have  been  trained 
to  the  proper  positions,  they  are  sawed  off  so  that  the 
ends  to  be  joined  will  overlap  2  in.  (5.1  cm.).  The  lead 
sheath  is  then  removed  11  in.  (27.9  cm.)  from  the  end 
of  each  cable,  the  outer  paper  insulation  stripped  off  to 
within  0.5-in.  (1.3  cm.)  of  the  lead,  and  4y2  in.  (11.3 
cm.)  of  the  paper  around  each  outer  conductor  removed. 
The  outer  conductors  are  then  bent  back  out  of  the  way 
and  1  in.  (2.54  cm.)  cut  off  the  end  of  each  inner  con- 
ductor so  they  will  butt  squarely.  One  and  three-eighths 
inches  (3.5  cm.)  of  paper  insulation  is  then  cut  off  each 
inner  conductor.  Before  proceeding  farther  the  lead 
sleeve  covering  the  cable  joint  is  slipped  over  one  end 
of  the  cable  and  the  ends  of  the  cable  sheath  slightly 
belled  so  there  will  be  no  acute  edges  that  will  augment 
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static  discharges  from  the  conductors.  To  aid  in  prop- 
erly centering  the  sleeve  before  soldering,  the  lead 
sheaths  are  marked  9  in.  (22.9  cm.)  from  each  cable 
end.  After  the  conductors  have  been  cleaned  with  gaso- 
line, thoroughly  tinned  and  all  burrs  removed  with  a 
file,  copper  sleeves  are  slipped  over  the  ends  of  the  cop- 
per conductors  and  soldered  thereto  by  pouring  on 
melted  solder.  Split-copper  sleeves  2%  in.  long  and 
tapered  to  thin  edges  at  each  end  are  used  for  joining 
the  conductors.  The  sleeve  and  copper  conductors  are 
wiped  off  while  the  solder  is  still  hot  to  remove  any  drops 
or  projections.  To  remove  any  insulation  which  may 
have  been  injured  in  soldering  the  paper  insulation  on 
each  conductor  is  cut  %  in.  (9.5  mm.)  from  the  ends  of 
the  copper  sleeve  and  that  remaining  is  tapered  1  in. 
(2.54  cm.)  further  back.  After  this  has  been  done  the 
tapered  ends  are  dried  out  by  pouring  over  them  melted 
paraffin  heated  to  a  temperature  125  deg.  C.  In  the  space 
which  exists  between  the  end  of  the  paper  insulation  and 
copper  sleeve  is  wrapped  cotton  tape  to  bring  the  diam- 
eter up  to  that  of  the  sleeve.  Tape  is  then  wrapped  back 
and  forth  between  the  two  ends  of  the  original  paper  in- 
sulation, first  applying  two  layers  of  cotton  tape,  then  six 
layers  of  1-in.  (2.54-cm.)  black  cambric  laid  with  one- 
half  lap.  Upon  each  layer  of  varnished  tape  is  applied 
a  covering  of  petrolatum.  Over  these  coverings  of  tape 
are  placed  two  layers  of  asbestos  tape  which  has  been 
boiled  in  paraffin. 

Over  each  inner  conductor,  now  insulated,  is  wrapped 
a  sheet  of  3-in.  by  4-in.  (5.1-cm.  by  10.2-cm.)  No.  20 
B.  &  S.  gage  copper  which  has  previously  been  tinned. 
After  the  copper  sheets  have  been  soldered  on  their  lap- 
ping edges  the  outer  conductors  are  bent  so  they  will 
lie  flat  on  the  copper  sheet,  where  they  are  bound  in 
place  by  No.  18  B.  &  S.  gage  copper  wire.  The  copper- 
wire  wrapping  is  sweated  together,  special  care  being 
taken  to  remove  excess  solder  and  projections.  Two 
layers  of  cotton  tape  are  wrapped  over  each  outer  con- 
ductor, overlapping  these,  turned  slightly,  and  then 
covered  with  seventeen  5-ft.  (1.5-m.)  rolls  of  black 
cambric  insulating  tape. 

In  applying  the  tape  each  turn  should  be  drawn  tight- 
ly to  exclude  air  and  should  overlap  the  preceding  turn 
by  two-thirds  of  its  width.  After  all  three  conductors 
are  joined  and  insulated  as  described,  a  roll  of  tape  0.5 
in.  (1.27  cm.)  in  diameter  should  be  inserted  between 
them  at  the  center  of  the  joint  to  serve  as  a  spreader. 
A  band  of  tape  is  then  wrapped  around  all  three  conduc- 
tors using  one  and  one-third  full-size  rolls  of  1-in. 
(2.54-cm.)  cambric  tape,  bringing  the  diameter  to  such 
a  size  that  the  lead  sleeve  can  be  easily  slipped  over  the 
joint. 

After  the  lead  sleeve  has  been  centered,  it  is  attached 
to  the  cable  sheaths  and  filled  with  compound  in  much 
the  same  manner  as  is  usually  employed  in  making 
joints.  The  compound  is  poured  at  a  temperature  of 
150  deg.  C.  After  allowing  it  to  cool  for  one  hour  or 
one  hour  and  a  half,  depending  on  atmospheric  tempera- 
ture, hot  compound  is  again  poured  into  the  sleeve  to  fill 
any  cavities  which  may  have  formed  during  the  interval 
allowed  for  cooling. 

The  material  needed  in  making  one  joint  consists  of 
the  following :  Three  copper  connectors,  three  3-in.  by 
4-in.  (7.62-cm.  by  10.2-cm.)  No.  20  B.  &  S.  gage  copper, 
15  ft.  (4.6  m.)  of  No.  B.  &  S.  gage  copper  sheet,  5  yd. 
(4.6  m.)    of  cotton  tape   (one  and  one-half  rolls),  two 


and  one-half  rolls  of  varnished-cambric  tape,  24  in. 
(61  cm.)  of  5-in.  (12.7-cm.)  lead  sleeving,  1  1/3  gal. 
(4.91  1.)  of  compound,  2  in.  by  18  in.  (5.1  cm.  by  0.5  m.) 
paper  pasters,  and  3  ft.  (0.9  m.)  of  asbestos  tape. 


METERS    AND    MISCELLANEOUS 


Meters  and  Measurements 

Standardization  of  design  and  methods  of  maintain- 
ing the  accuracy  of  instrument  transformers,  watt-hour 
meters  and  demand  meters  were  the  chief  subjects  dis- 
cussed in  the  report  of  the  committee  on  meters,  of  which 
C.  H.  Ingalls  is  chairman.  The  greater  part  of  the  re- 
port was  devoted  to  additions  to  the  code  for  electricity 
meters,  methods  followed  by  operating  companies  in  car- 
ing for  watt-hour-meter  bearings  and  the  summary  of 
recent  developments  in  such  instruments  as  watt-hour 
meters,  demand  meters,  ampere-hour  meters,  portable 
instruments  and  portable  test  meters.  The  addition  to 
the  code  for  electricity  meters  refers  to  demand  meters, 
the  first  three  parts,  devoted  to  definitions,  classifica- 
tions of  meters  and  specifications  for  acceptance,  being 
included  in  this  report.  Attention  was  also  called  to 
the  addition  of  160  pages  of  data  to  the  "Electrical 
Meterman's  Handbook."  Among  other  subjects  taken 
up  were  instrument-transformer  cable  terminals,  meth- 
ods of  installing  instrument  transformers,  methods  of 
applying  corrections  to  instruments  used  in  connection 
with  instrument  transformers,  metering  house  loads, 
and  accuracy  of  meters  on  arc  furnace  loads. 

According  to  letters  from  eighteen  companies,  repre- 
sentative of  those  having  the  best  meter  practice  in  this 
country,  the  following  conclusions  were  drawn: 

Inspection  of  Jewels  and  Pivots. — Practically  all  com- 
panies inspect  the  jewels  at  the  time  of  use,  but  this 
plan  is  unsatisfactory  because  the  bill  has  usually  been 
paid  by  that  time  and  the  company  is  in  a  weak  position 
to  open  a  complaint.  The  needle  and  visual  inspection 
methods  are  quick  and  effective  for  sapphires.  About 
33  per  cent  of  the  companies  use  the  needle  on  sapphires 
and  about  25  per  cent  use  the  microscope  for  diamond 
jewels.  The  microscope  is  slow  to  use,  and  rather  try- 
ing on  the  eyes,  but  some  experts  insist  that  when  in- 
specting diamonds  it  is  necessary  and  a  saving  of  time 
in  the  end.  Most  of  the  companies  do  not  inspect  new 
pivots. 

The  type  of  meter,  its  rating  and  the  revenue  derived 
therefrom  are  the  determining  considerations  in  select- 
ing test  intervals.  Jewel  wear  alone  does  not  determine 
the  performance  of  a  meter  because  there  are  so  many 
other  factors.  The  majority  of  the  companies  do  not  re- 
place sapphire  jewels  on  periodic  tests  and  return  the 
old  ones  to  the  laboratory,  probably  because  it  is  felt 
that  too  much  useless  work  is  done  for  the  slight  bene- 
fit gained.  Ball-bearing  meter  jewels  are  seldom  found 
defective.  It  seems  bad  practice  to  replace  a  pivot  only 
when  the  jewel  is  defective  because,  even  with  a  smooth 
jewel,  pivots  frequently  wear  blunt  and  short  when  run- 
ning on  diamond  jewels.  The  majority  of  companies  in- 
spect registers  having  jewel  bearings  at  each  test. 

Care  and  Maintenance. — Talcum  powder  is  seldom 
used  to  carry  pivots  in  because  it  spills  and  is  mussy. 
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The  metei  code  recommendal  i<  weak  In  thi 

ct,  the  committee  points  out,  because  pivots  are  hJ 
w.i  eived  from  the  manufacturer  with  ;i  Aim  of  oil 

On  tlirm  and  thc.\  ft  'I  with  nil  while  in  the  met.  i 

All  companies  oil  the  jewels,  but    tome  u  e  b  film  only. 
It  cannol  be  assumed  thai  oil  will  remain  In  the  Jewel 
cup  until  it   evaporates,  therefore  it   would  seem  ad 
visable  to  place  as  much  o  Ible  in  the  cup.    The 

practice  of  repolishing  sapphire  jewels  is  spreading,  bul 
.sonic  trouble  may  be  experienced  therefrom  with  Bhal 

low    jewels,   since   the\    are   likeh    to  crack.      Experience 
BPECIFICATIOH    FOB    LCCEPTABIUD    OF  DEMAND   METERS 


DICAND     Mi  n 

r«al                         Teat  Condition  PermiaaibU    Brroi 

on                    Normal   voltai  and 

rated  current  i«>r  i  100<  j    of  Full-scale 

hour  ii'in 

ESqufcllty  of  elements,    Half    full-scale    Indl-  '-" .   difference  in  cur- 

two-wire  and  poly-       cation  rent 

phase    

Variation  <>f  voltage.     *  lOfl    rated   voltage  i'j',      <t     full 

indlcal  Ion 

Variation    of    power  2%    full  scaT<    deflec 

factor,  Blngle- phase  tion 
and    p  o  1  j  p  li  a  s  e 

meters    

tion      In      Ho-     ♦..'><;;■       rated       fre-  llj'v    full-scale  Indi- 

quency,     single-       quencj  cation 
phase     and      poly- 
phase meters    .... 

Variation    in   temper-  Not  to  exceed   0.25% 

ature per  deg.  C. 

Damping    3%  In  15  seconds 

Sensitivity      Respond      to    2%     of 

current      of      full- 
scale    deflection 

Timing    Two  24-hour  runs  ±0.25%   of  24   hours 

Legibility    of    record,     Sca4e     over     2%     in.  1%    of    full-scale    in- 
wide  dication 

INTEGRATED    DEMAND    METERS 

Steps  per  demand  in- 
terval      2% 

Legibility   of  record.     Quarter       and       full  1%    full-scale   value 
indicating        and        scale 
graphic    recording. 

Equality     of     energy    100%    rated  capacity  1%    of    time    of    one 

intervals    for  five  revolutions  revolution 

Demand   intervals...    Three  entire  cycles  36  Seconds 

Contact    mechanism.    Full  load  for  500  im-  No     failures     should 

pulses  occur 

Registering      or      re-   Full     load     for     500  No     failures     should 

cording  mechanism        impulses  occur 

Clock     Two    24-hour    runs  Two    minutes     in     24 

hours 

Timing  motors   Cal.       voltage       and  2%   gain  or  loss 

rated  freq. 

±  5  %    rated    voltage  1  %   of  speed 

±3%        rated       fre-  6%    of  speed 

quency 

10-deg.  rise  teinp.  2%    of   speed 

TIME-LAGGED    DEMAND    METERS 

Indication. 

Speed   of   indicator    25,    50    and    100%    of    3%   full-scale  indica- 
proportional      to        full-scale       indica-        tion 
the  load    tion,    normal    rat- 

ings 
Speed   of   indicator    60  and  100%  of  full- 
decreases       with         scale    indication,    5%   full-scale  indica- 

deflection     normal    ratings  tion 

Equality  of  elements, 
three  -  wire       and 

polyphase    meters.     Same  as  on  curve-drawing  demand  meters 
Variation   in   voltage.    Same  as  on  curve-drawing  demand  meters 
Power     factor  —  sin- 
gle -  phase        and 

polyphase    meters.     Same  as   on  curve-drawing  demand   meters 
Frequency,         single- 
phase      and      poly- 
phase meters    ....     Same  as  on  curve-drawing  demand  meters 
Variation  in  temper- 
ature          Same  as  on  curve-drawing  demand  meters 

with  diamond  jewels  indicates  that  it  is  usually  un- 
necessary to  repolish  them.  The  practice  of  repolishing 
pivots  is  coming  into  favor,  but  there  is  a  strong  dif- 
ference of  opinion  manifested  in  regard  to  it.  More 
data  regarding  this  practice  should  be  secured,  because 
companies  are  apparently  acting  on  opinion  and  hearsay 
rather  than  on  the  economy  thereof.  Balls  are  not  re- 
polished. 


/  '  <-/  Diamond  Jewels,  Several  companies  Feel  thai 
the   lapphire  gives  Mich  ■  mall-capacity 

type  C   meter-  thai    diamond  jewels  are  nun  it 

i    practically    tandard  practice  to  use  diamond  jewels  in 
all  'I'.  K.  W.  meters  and  in  large  capacit  ■   type  C  met 

There   is   a    marked    tendency    to    UHe   diamond   j<  .' .•  -i      in 

alternating  current    meters  when  the   revenue   is   large 

and  the  moving  pari   comparatively  heavy. 

Records.     Many  companies  have  kepi   records  in  the 
pa  t    on   meter  bearings,   bul   practically  all  have  con 
eluded  that  the  expense  of  keeping  them  is  nol  justified. 

When    data    on    certain    points    are   del  ired,    it     i      best  to 
I    a   limited   number  of  jewels  and  keep     penal   rec- 
ords of  them  lather  than  to  establish  a  general  system 
applying  to  all  meters  in  use. 

The  following  recommendations  have  been  offered  by 
the  committee,  to  apply  when  installing  instrument 
transformers.  When  a  watt-hour  meter  is  used  with  a 
current  transformer  the  secondary  load  on  the  current 
transformer  should  be  kept  as  small  as  possible,  con- 
necting in  circuit  only  the  watt-hour  meter,  the  maxi- 
mum-demand instrument  or  other  necessary  apparatus 
used  for  billing  purposes,  and  the  required  leads.  If  it 
is  found  necessary  to  supply  other  apparatus  from  the 
same  current  transformers,  the  effect  of  this  additional 
load  should  be  determined  by  tests  or  from  transformer 
curves.  Special  precaution  should  be  taken  when  relays 
or  trip  coils  are  used.  The  resistance  of  secondary 
leads  should  be  kept  within  0.15  ohm  per  25  volt-am- 
pere capacity  of  the  current  transformer.  It  is  recom- 
mended that  similar  precaution  be  taken  in  loading  po- 
tential transformers.  Wiring  between  instrument  trans- 
formers and  meters  should  be  installed  in  such  a  man- 
ner that  the  external  magnetic  effect  is  reduced  to  a 
minimum.  It  is  also  recommended  that  an  approved 
suitable  arrangement  be  installed  in  the  secondary  leads 
to  the  watt-hour  meter  for  the  purpose  of  readily  short- 
circuiting  the  current  transformer,  thus  facilitating 
testing  or  changing  the  watt-hour  meter.  Every  lead 
running  between  instrument  transformers  and  meters 
should  be  identified  throughout  its  entire  length,  by  a 
color  scheme  or  otherwise. 

International  Metric  System 

Supplementing  English  or  American  measures  in  the 
publications  of  the  National  Electric  Light  Association 
by  metric  equivalents  is  urged  in  a  paper  by  A.  E.  Ken- 
nelly,  partly  on  the  ground  of  international  courtesy,  so 
as  to  open  the  meaning  of  the  transactions  to  electric 
workers  in  other  than  English-speaking  countries,  and 
partly  on  the  ground  of  conforming  to  similar  usage 
in  this  country.  Already  the  Electrical  World  and 
several  American  engineering  societies  are  expressing 
units  of  measure  in  the  metric  system,  Dr.  Kennelly 
points  out. 

Working  on  High-Voltage  Lines 

In  a  paper  entitled  "Methods  for  Working  on  High- 
Voltage  Lines,"  by  J.  O.  Hardin,  the  author  takes  up 
special  arrangements  and  apparatus  used  by  the  Georgia, 
Railway  &  Power  Company  when  changing  insulators 
or  remodeling  and  rebuilding  overhead  circuits  on  lines 
operated  at  pressures  up  to  110,000  volts  without  inter- 
rupting service.  Detailed  information  on  this  subject 
was  presented  by  Mr.  Hardin  in  the  June  10,  1916,  issue 
of  the  Electrical  World. 
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MORE  than  ever  before  do  the  reports  and  papers 
of  the  Commercial  Section  emphasize  the  appli- 
cations of  electricity  rather  than  the  merchan- 
dising of  energy  and  appliances.  The  reports  of  various 
committees  on  lighting  show  much  care  in  compilation. 
As  a  catalog  (1)  of  successful  installations  with  the 
necessary  illumination  information  and  (2)  of  lighting 
equipment,  the  reports  will  undoubtedly  form  a  very 
valuable  part  of  every  central  station  commercial 
library.  In  presenting  the  electric  range  situation  from 
the  standpoint  of  the  central  station  and  of  the  manu- 
facturer a  real  advance  was  made.  Each  side  freely 
and  fully  discusses  the  faults  of  the  other  in  promoting 
electric  cooking,  and  such  frank  discussion  should  be  of 
material  benefit  to  both  sides  in  addition  to  proving  of 
inestimable  value  to  the  future  of  cooking  by  electricity. 
The  report  of  the  committee  on  commercial  service  and 
relations  with  customers  will  be  of  tangible  value  to 
many  central  stations.  There  are  given  in  great  detail 
the  results  of  a  questionnaire  regarding  applications, 
credits,  meter  reading,  collections  and  complaint.  The 
committee  has  carefully  weighed  all  of  the  returns,  and 
where  in  its  judgment  the  consensus  of  opinion  in  the 
answers  did  not  agree  with  good  practice  it  made  recom- 
mendations to  the  contrary. 


LAMPS     AND    LIGHTING 


The  selling  methods  are  described  under  the  separate 
heads  "Advertising  Salesmen,"  "Illuminating  Engineer- 
ing Service,"  "Rental,"  "Equipment"  and  "Deferred 
Payments." 

Outdoor  Lighting 

The  committee  on  outdoor  lighting  (Clarence  L.  Law, 
chairman)  presents  a  report  which  incorporates  a  col- 
lection of  material,  including  photographs,  diagrams, 
equipment  data  and  a  discussion  of  what  outdoor  light- 
ing comprises.  The  collection  of  photographs  is  a 
representative  one,  giving  an  illustration  of  each  class 
of  lighting  and  a  diagram  where  available.  Mention  is 
made  of  the  equipment.  Part  II  is  a  presentation  of  all 
available  equipment  to  date  with  illustrations  of  light- 
ing units,  photometric  curves  and  other  data  which  can 
be  utilized  in  the  designing  and  construction  of  a  sys- 
tem of  outdoor  lighting  of  any  description.     The  com- 


NIGHT  VIEW  OF  DRILL  FIELD  FLOODLIGHTED 


Commercial  Aspects  of  Lamp  Equipment 

A  very  complete  and  comprehensive  report  on  lamp 
equipment  and  merchandising  is  that  of  the  sub-com- 
mittee of  the  lighting  sales  bureau  on  commercial  as- 
pects of  lamp  equipment  (0.  R.  Hogue,  chairman). 
Suggestions  are  made  for  the  proper  equipment  for 
direct,  semi-direct  and  indirect  lighting,  and  the  report 
may  be  considered  as  a  composite  catalog,  showing  equip- 
ment for  all  purposes  together  with  the  special  features 
of  each.  It  is  the  first  time  that  a  report  of  this  char- 
acter has  been  presented. 

The  report,  under  the  heading  "General  Discussion," 
points  out  the  necessity  of  choosing  proper  equipment, 
giving  reasons  why  equipment  for  use  in  one  case  would 
not  necessarily  fit  all  cases.  This  section  is  preliminary 
to  the  most  important  part  of  the  paper,  namely,  the 
section  on  lamp  equipment,  in  which  the  various  types  of 
equipment  which  have  developed  within  the  last  few 
years  are  described  together  with  the  application  and 
sales  points  of  each.  This  section  is  profusely  illus- 
trated. The  subject  is  taken  up  from  the  standpoint 
of  both  indoor  service  and  outdoor  illumination. 

In  summing  up  the  commercial  aspect  of  street-light- 
ing equipment  the  committee  pointed  out  that  too  great 
stress  could  not  be  laid  on  the  importance  from  the 
central  station  standpoint  of  the  appearance  of  lighting 
units  for  all  classes  of  street  lighting. 


mittee  emphasizes  floodlighting,  which  represents  the 
greater  portion  of  outdoor  lighting  exclusive  of  street 
and  sign  lighting.  An  effort  was  made  by  the  commit- 
tee to  ascertain  what  methods  have  been  employed  by 
the  central  stations  to  take  on  floodlighting  business  and 
what  campaigns  have  been  started  in  this  direction.  It 
was  found  that  practically  nothing  has  been  done  to  in- 
dicate that  the  subject  has  ever  been  very  seriously  con- 
sidered as  a  method  of  increasing  the  lighting  load. 
Floodlighting  of  vertical  surfaces  and  horizontal  sur- 
faces is  considered. 

As  a  new  field  for  the  promotion  of  the  lighting  in- 
dustry outdoor  lighting  promises  to  be  a  channel  lead- 
ing to  greater  volume  and  increased  load.  By  the  in- 
telligent application  of  the  available  material  this  new 
field  should  be  a  stimulant  to  both  lighting  salesmen  and 
prospective  customers. 

Industrial  Lighting 

The  committee  on  industrial  lighting  of  last  year  in 
its  report  outlined  the  field  that  was  open  for  industrial 
lighting  and  its  needs.  It  is  the  desire  of  this  year's 
committee  (J.  J.  Kirk,  chairman)  to  emphasize  the 
means  of  getting  this  business  and  to  give  such  data  and 
information  as  will  be  valuable  in  so  doing. 

Under  the  heading  "New  Ideas"  is  described  in  detail 
new  apparatus  for  industrial  lighting. 

In  last  year's  report  a  table  will  be  found  giving 
recommended   intensities   of   illumination   for  different 
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i  Industrial  plants.     The  committee  calls  atten 
tion  to  th.>  pic -cut  trond  toward  higher  Intensitie    and 
jtata  that  in  most  cases  the  maximum  Intensil 
mmended   In  the  table,  lie  used  as  the  minimum 
value,  ami  that  the  new  higher  Intenaitiei  !'<■  Inerea  ed 
in  the  same  relal Ive  propoii Ion. 

Some  «'t'  tin'  methods  used  In  selling  Industrial  lllumi 
nat  u>ii  are  fully  described. 
in   purchasing   reflectors   tor  any   installation   great 

cat.-  must  be  taken  to  -elect  the  fixture  which  is  designed 

for  the  sise  of  lamp  desired.    The  committee  feels  that 

this   is  of  prime   importance.      The  style  of   reflector   is 

largely  determined  by  the  spread  of  light  required,  the 

hanging  height  and  the  kind  of  work.  The  kind  of  fac- 
tory must  also  he  carefully  considered. 

A  how  n  by  the  various  photographs  in  the  report, 
the  common  practice  now  is  the  use  of  general  lighting. 
With  a  few  exceptions,  the  illumination  of  Dearly  all 
factories  can  be  taken  care  of  by  this  method.  To  ob- 
tain good  results  from  this  method,  however,  it  is  neces- 
sary to  use  the  larger  lamps  equipped  with  proper 
reflectors.  Although  each  factory  has  its  own  require- 
ments and  no  fixed  rule  can  be  followed  in  designing 
illumination,  the  average  condition  is  taken  care  of  by 
direct  lighting  with  200-watt  gas-filled  lamps  spaced 
15  ft.  (4.5  m.)  apart  and  having  a  hanging  height  of 
9  ft.  (.2.7  m.).  These  photographs  are  accompanied  in 
each  case  with  full  details  of  lamp  spacing  and  re- 
quirements. 

In  conclusion  the  committee  urges  those  connected 
with  industrial  lighting  to  keep  on  file  for  constant 
reference  the  data  and  general  information  on  this  sub- 
ject which  are  being  published  by  the  technical  press, 
the  electrical  societies  and,  more  especially,  by  the 
Illuminating  Engineering  Society. 

Commercial  Aspects  of  Street  and  Highway 
Lighting 

The  purpose  of  the  report  of  the  sub-committee  of  the 
lighting  sales  bureau  on  commercial  aspects  of  street 
and  highway  lighting  (Alvah  W.  Young,  chairman)  was 
to  present  some  facts  and  figures  as  well  as  opinions, 
indicating  that  the  method  of  handling  the  street-light- 
ing situation  should  be  changed.  The  committee  found 
that  the  increase  in  revenue  in  street  lighting  is  not 
always  kept  up  by  the  increases  in  other  classes  of  busi- 
ness. During  a  period  in  which  the  population  of  a 
city  has  doubled  its  assets  property  valuations  may  have 
increased  more  than  ten  times  and  yet  the  expenses  for 
street  lighting  have  increased  but  a  few  per  cent.  The 
attention  which  small  central  stations  have  given  to 
street-lighting  business,  the  committee  states,  is  de- 
cidedly not  in  proportion  to  the  importance  of  this  line 
of  activities. 

The  favorable  publicity  which  may  be  obtained  from 
careful  attention  to  this  field  is  well  worth  the  considera- 
tion of  every  central  station,  and  it  is  recommended  that 
central  stations  exhibit  all  types  of  lamp  and  standards 
which  they  are  permitted  to  install  and  issue  a  booklet 
explaining  the  purpose  of  these  different  types  of  illumi- 
nation in  terms  that  the  layman  can  understand. 

In  order  to  overcome  the  tendency  to  install  units  in 
haphazard  fashion  regardless  of  spacing  and  equal  dis- 
tribution of  light,  the  entire  street-lighting  situation  of 
a  town,  the  committee  feels,  should  be  carefully  analyzed 
and  a  perfect  installation  mapped  out  covering  spacing 


and   height    and  size  of  lamps;   this  plan,  once  adopted, 

Id  be    iiKti\  adhered  to,  even  though  growth  will 

he    gradual    and    the    Complete    installation    will    not    be 
SCUred    for   some   t  ime. 
The  committee   urges  that    a   I.e.   out    of  each   lighting 
district    he    made    and    placed    in    view    in    a    number   of 

prominent   places  in   business  and  residence  sections, 

with  a  note  of  explanation  as  to  what  it  is  and  why  it 
was  made.  In  many  cities  which  are  inadequately 
lighted  it  maj  be  difficult  to  obtain  authorization  for 
a  change  without  demonstrating  in  some  way  what  a 
revision  of  the  system  will  bring  about,  although  a 
change  may  require  but  a  moderate  increase  in  cost.  It 
is  believed  that  in  such  cases  it  will  no  doubt  be  to  the 
interest  of  the  central  station  to  install  and  maintain  a 
thoroughly  modern  lighting  system  for  perhaps  one  mile 
on  a  given  street. 

In  order  to  supplement  the  larger  lamps  used  at  street 
intersections  so  as  to  provide  illumination  in  the  middle 
of  long  blocks  or  in  outlying  territories  small  incan- 
descent lamps  have  frequently  been  recommended.  Such 
installations,  it  is  pointed  out,  represent  a  relatively 
high  investment  per  candle-power,  and  it  is  usually 
found  that  the  rate  for  a  32-cp.  lamp  should  be  but  little 
less  than  that  for  a  lamp  three  times  as  large.  The 
committee  therefore  recommends  that  the  100-cp.  size 
be  considered  the  minimum  for  use  in  street-lighting 
installations. 

The  system  of  education  which  is  recommended,  it  is 
felt,  should  be  used  not  only  for  governing  bodies  of 
towns  but  also  for  the  general  public  so  that  they  may 
know  what  they  are  getting  and  what  constitutes  good 
lighting.  Recommendations  are  made  that  the  central 
station  companies  make  an  effort  to  co-operate  to  a 
greater  extent  with  consulting  engineers. 

It  has  been  a  difficult  problem  to  secure  the  proper 
illumination  of  interurban,  county,  state  and  national 
highways,  and  the  committee  recommends  that  this 
problem  be  taken  up  in  the  manner  suggested  for  other 
street  lighting.  The  public  should  be  educated  along 
this  line  and  suggestive  and  carefully  prepared  adver- 
tising matter  be  sent  to  the  various  road  associations, 
township  bodies,  county  governing  bodies  and  the  state 
government,  to  bring  to  their  attention  the  possibility 
of  increasing  the  state  revenue  by  encouraging  inter- 
urban traffic  and  thereby  raising  land  values. 

The  cost  and  selling  rate  of  street  lighting,  it  is  felt, 
should  receive  more  attention,  and  as  a  step  toward 
standardization  of  costs  by  central  stations  the  commit- 
tee requests  that  consideration  be  given  to  the  points 
enumerated  in  an  endeavor  to  make  the  rates  for  street 
lighting  uniform  throughout  the  country. 

The  committee  therefore  recommends  consideration  of 
the  following  items  of  investment  expenses,  which  should 
be  used  in  formulating  a  street-lighting  rate : 

Consumption  per  lamp  in  watts;  watts  per  lamp  at 
station;  consumption  per  lamp  per  annum;  station  out- 
put per  lamp  per  annum. 

Investment. — Real  estate,  including  real  estate  for 
generating  and  substations,  storeroom  buildings,  stables 
and  offices;  buildings  and  foundations,  including  gen- 
erating and  substation  equipment;  boilers,  condensers, 
piping,  etc.;  engines  and  generators;  switchboard,  wir- 
ing, transformers,  including  substations;  miscellaneous 
pumps,  heaters,  etc.;  distribution  and  transmission 
lines;  lamp  and  tub  transformers;  miscellaneous  equip- 
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ment,  horses,  wagons,  automobiles,  tools,  etc.;  working 
capital  and  supplies. 

Operating  Expenses  and  Taxes. — Production  and 
transmission;  maintenance  of  lamps;  line  maintenance; 
general  expense  and  taxes ;  franchise  tax ;  lamp  replace- 
ments; reserve  for  replacements  other  than  lamps;  re- 
turn on  investment.  The  total  would  equal  the  rate  per 
lamp  per  annum. 

Electrical  Advertising 

In  presenting  this  report  on  electrical  advertising,  the 
committee,  of  which  C.  S.  Buller  is  chairman,  decided 
to  approach  this  subject  from  an  angle  somewhat  un- 
usual. Previous  reports  on  electrical  advertising  read 
before  the  association  dealt  with  the  subject  after  the 
medium  had  been  sold,  neglecting  the  difficulties  which 
are  encountered  both  by  the  central  station  and  the  sign 
manufacturer.  This  committee,  therefore,  treats  the 
subject  from  the  standpoint  of  the  central  station  and 
electric  sign  manufacturer,  before  the  sale  takes  place. 

The  committee  recommends  that  the  term  "electric 
sign"  be  stricken  from  the  vocabulary  of  the  central 
station  and  the  words  "electrical  advertising"  be  sub- 
stituted therefor. 

From  information  secured  by  the  committee  it  would 
seem  that  the  field  of  electrical  advertising  has  not  been 
so  energetically  exploited  by  the  central  station  as  have 
other  classes  of  business.  The  reasons  given  by  the 
committee  are,  first,  the  apathetic  attitude  of  central 
stations  toward  this  subject,  due  to  the  fact  that  they 
have  not  sold  themselves  the  idea  of  the  electric  sign 
or  illuminated  billboard  as  a  means  of  electrical  adver- 
tising. 

In  discussing  the  commercial  advantages  of  electrical 
advertising,  the  committee  points  out  that  the  load  is 
practically  over  and  above  expenses.  The  service  and 
meter  are  already  in  place  and  rarely  have  to  be  changed. 
No  extra  bookkeeping  is  required.  The  average  use  of 
the  appliance  load,  so  eagerly  sought,  is  estimated  at 
only  7  per  cent  of  the  sign  hours. 

The  principal  argument  used  against  the  usual  elec- 
trical advertising  campaign  is  that  it  is  only  a  spurt  and 
is  generally  followed  by  a  period  of  inaction.  Granting 
the  truth  of  this,  the  committee  states  that  for  a  moment 
it  is  possible  to  overcome  any  such  tendency  by  con- 
sistent and  steady  plugging.  It  is  most  probable  that 
herein  lies  the  cardinal  fault  with  electrical  adver- 
tising, that  although  the  electric  sign  campaign  in 
itself  may  be  successful  the  business  as  a  whole  may 
prove  a  failure  because  there  was  no  intelligent  follow-up 
system. 

What  has  also  been  mentioned  as  a  drawback  to  the 
sale  of  electrical  advertising  is  restrictive  or  unreason- 
able sign  ordinances.  As  an  aid  to  those  who  have 
encountered  this  difficulty  a  model  sign  ordinance  is 
appended  to  the  report  which  embodies  the  best  features 
of  the  ordinances  of  a  number  of  cities.  The  committee 
recommends,  however,  that  in  the  promulgation  of  new 
ordinances  the  work  be  done  under  the  auspices  of  the 
local  merchants'  association  or  some  similar  organiza- 
tion. 

Another  practice  that  has  hindered  the  successful  sale 
of  electrical  advertising,  and  more  than  anything  else 
has  brought  about  the  passage  of  restrictive  ordinances, 
is  that  of  putting  up  electric  signs  which,  in  point  of 
design,   are   monstrosities.     The   fault,   the   committee 


states,  lies  entirely  with  the  sign  manufacturers  and 
the  central  station,  and  it  feels  that  the  central  station 
should  in  all  cases  act  as  the  censor  of  every  form  of 
electrical  advertising. 

Regarding  the  advantages  of  a  sign  campaign,  the 
committee  states  that  the  business  is  secured  at  a  mini- 
mum cost  per  dollar  of  income.  Successful  requisites 
of  a  successful  campaign  were  discussed.  In  the  opinion 
of  the  committee,  the  representative  of  the  central  sta- 
tion engaged  in  selling  signs  should  be  a  specialist  in 
the  sale  of  advertising.  The  committee  recommends 
that  central  stations  maintain  a  patrol  system  as  the 
best  means  of  keeping  signs  in  service  after  erection. 

The  committee  not  only  recommends  but  makes  a  plea 
for  the  establishment  of  a  flat  rate  for  electrical  adver- 
tising. In  all  classes  of  advertising  other  than  electrical 
a  flat  rate  is  charged. 

The  committee  recommends  that  where  signs  are 
hung  on  side  walls  or  against  buildings  the  flashing 
effect  be  used  on  borders  only,  while  the  main  portion 
of  the  sign  remains  fixed.  It  is  recommended  further 
that  wherever  possible  every  sign,  no  matter  how  small, 
have  something  in  motion,  as  there  is  nothing  else  that 
will  so  quickly  attract  the  eye. 

The  report  concludes  with  a  detailed  discussion  of 
some  factors  influencing  sign  design  and  illumination 
of  billboards,  such  as  spacing  of  letters,  spacing  of 
lamps,  finish,  color  and  candle-power  of  lamps. 
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Electric  Range  Standardization 

The  report  of  the  sub-committee  on  electric  range 
standardization  (C.  E.  Greenwood,  chairman)  shows 
evidence  of  a  real  desire  to  accomplish  some  tangible 
results,  the  most  evident  being  that  of  urging  economy 
in  manufacture.  This  committee  has  studied  its  sub- 
ject with  two  objects — standardization  of  the  general 
features  and  standardization  of  the  independent  features 
of  electric  ranges. 

The  cost  of  range  manufacture  has  increased  to  such  a 
degree  that  this  feature,  it  is  pointed  out,  is  one  of  the 
greatest  impediments  to  the  introduction  of  electrical 
equipment.  Everything  that  can  be  done  by  the  manu- 
facturer to  reduce  this  production  cost  will  be  beneficial. 

The  public  need,  it  is  felt,  can  be  met  with  fewer 
models,  and  the  committee  therefore  recommends  that 
until  such  a  time  as  the  range  field  has  reached  greater 
development  manufacturers  sacrifice  the  commercial  fea- 
ture of  individuality  in  numerous  designs  and  decora- 
tion for  the  important  features  of  better  workmanship 
and  lower  production  cost.  Fundamental  types  would  be 
(1)  the  so-called  cabinet  range  with  canopy,  a  minimum 
of  three  surface  burners,  side  oven,  right  or  left,  and  a 
warming  closet,  and  (2)  the  flat-top  range  having  a 
minimum  of  two  burners  and  with  oven  below  the  cook- 
ing surface. 

The  committee  believes  that  compactness  in  the 
range  is  a  desirable  feature  and  recommends  that  the 
manufacturers  standardize  on  over-all  dimensions  for 
the  fundamental  types.     A  standard  height  of  33   in. 
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ted     Tin'  committee  feel  ■ 
that   further  pro  ild  be  made  If  the  manufac 

turert  would  get  together  on  minimum  standards  in 
quality,  in  thickness  of  insulation  and  in  gages  and  kinds 
I  With  full  appreciation  of  the  efflciencj 
problem  in  heating,  thai  only  essential  space  be  used  for 
the  performance  of  everyday  cooking,  the  committee 
tnmends  ovens  in  three  sizes,  the  smallesl  to  i>o  is 
by  L2  by  L2  in.  (46.72  bj  80.48  bj  80.48  cm.),  which 
is  tlu'  standard  used  for  .small  gas  ranges,  and  the 
largest  18  by  L8  by  i  i  In.  (46.72  by  46.72  by  40.64  cm.). 
For  broiler  burners  approximate  dimensions  12  in.  by 
12  in.  (80.48  cm.  by  80.48  cm.)  are  desirable,  with  an 
approximate  wattage  of  L800,  The  size,  wattage  re- 
newal,  tost  and  maintenance  are  the  vital  features  of 
surface  burners  in  the  development  of  the  range  busi- 
ness and  are  discussed  to  some  extent  by  the  committee 
in  its  report. 

The  committee  is  of  the  opinion  that  the  built-in  ter- 
minal box  adds  materially  to  the  cost  of  the  range  and 
is  not  essential.  The  simpler  method  of  merely  three 
wires  from  the  range  to  which  the  wireman  can  connect, 
and  standardization  on  the  point  from  which  these  wires 
lead  from  the  range,  is  suggested.  It  is  the  con- 
sensus of  opinion  that  separate  fusing  of  burners 
is  desirable,  and  the  committee  recommends  strongly 
the  placing  of  the  fuse  block  in  an  accessible  location. 
Pilot  lights  are  another  accessory  that  it  is  generally 
conceded  should  be  omitted  in  the  interest  of  the  pro- 
duction cost  of  the  range.  The  committee  hopes  to  see 
every  manufacturer  adopt  a  range  receptacle  for  small 
devices  such  as  coffee  percolators  and  toasters,  which 
are  practical  accessories  and  in  some  instances  more 
efficient  for  the  purpose  than  surface  burners  would  be. 

The  committee  recommends  that  range  switch  design 
and  operation  be  standardized.  Standard  labels  on 
switch  signals,  it  is  recommended,  should  be  "high," 
"medium,"  "low,"  "off,"  instead  of  "1,"  "2,"  "3,"  "off." 
The  "off"  position  is  an  important  point,  and  this  signal 
should  be  distinctly  different  from  the  others. 

Installing  a  low-wattage  burner  in  the  warming  closet 
has  been  under  consideration,  but  the  committee 
doubts  the  wisdom  of  this  additional  expense,  recom- 
mending that  the  warming  closet  always  be  placed  next 
to  the  oven.  Manufacturers  are  urged  to  adopt  standard 
crates  for  ranges  of  various  types,  to  have  crates  in- 
terchangeable if  possible,  and  to  exercise  every  possible 
care  at  the  factory  to  insure  safe  delivery  of  their 
products  at  the  point  designated. 

Appreciating  the  value  of  standardizing  the  names  of 
range  parts,  the  committee  presents  suggestions  to  this 
end  in  an  appended  list  to  its  report,  entitled  "Electric 
Range  Nomenclature." 

Co-operation  Between  Manufacturers  and  Central 
Stations 

The  sub-committee  of  the  electric  range  committee  on 
co-operation  between  manufacturers  and  central  sta- 
tions, under  the  chairmanship  of  H.  E.  Young,  points 
out  that  some  national  and  local  range  advertising  has 
been  conducted  which  has  in  no  small  way  contributed 
to  the  rapid  introduction  of  the  "cook-by-electricity" 
idea.  The  committee  is  of  the  opinion  that  this  idea 
could  be  quickly,  economically  and  convincingly  conveyed 
to  the  public  by  national  co-operative  advertising  con- 
ducted by  the  manufacturers  of  the  ranges.  While  some 


publicity  articles  on  the  subject  ol  cooking  by  electricity 
have  appeared  in  the  national  and  local  publications,  the 
committee  feels  that  full  advantage  has  not  been  taken 
of  ail  the  opportunities  available,  and  that  it  could 
range  for  the  preparation  of  educational  article,  which 
through  tin-  Commercial  Section  could  probably   kx    re 

leased  to  a  large  numlicr  of  magazines  and  newspapers. 
Motion  pictures  and  lectures  are  Suggested,  Bi  are  also 
demonstrations.  The  committee  recommends  that  all 
manufacturers  compare  and  send  out  with  every  range 
a  booklet  giving  instructions  as  to  the  use  of  the  par 
ticular  range. 

The  committee  feels  that  in  view  of  the  excellent 
organization  effected  through  the  electric  range  com- 
mittee, the  Commercial  Section  and  the  N.  E.  L.  A.  a 
separate  society  of  electric  range  manufacturers  should 
be  unnecessary,  and  it  recommends  that  the  advantages 
of  association  membership  be  brought  to  the  attention 
of  any  range  manufacturer  not  at  present  a  member. 
The  report  concludes  with  a  general  discussion  on  prices 
and  merchandising. 

Electric  Range  Manufacturers'  Viewpoint 

The  work  of  the  sub-committee  on  the  electric  range 
situation  from  the  viewpoint  of  the  manufacturer  (J. 
Paul  Clayton,  chairman)  was  commenced  by  the  chair- 
man of  the  general  committee,  who  sent  to  each  member 
a  letter  in  which  was  very  clearly  explained  the  necessity 
of  the  manufacturers  pointing  out  frankly  those  condi- 
tions which  in  their  experience  are  impediments  to  the 
more  general  introduction  of  the  electric  range.  From 
replies  received  this  report  has  been  compiled. 

No.  1.  General  Education. — A  woeful  lack  of  knowl- 
edge prevails  in  a  great  many  places  in  regard  to  elec- 
tric cooking  and  electric  ranges. 

No.  2.  Prices. — There  is  some  opposition,  generally 
speaking,  on  the  part  of  central  stations  to  the  slight 
preferential  in  discounts  offered  to  jobbers  under  the 
Hoskins  patent  license,  and  it  is  suggested  that  until 
the  time  (probably  one  year)  is  ripe  to  secure  modifica- 
tions central  stations  forget  if  possible  their  objection 
to  the  schedule. 

No.  3.  Quality  of  Ranges. — One  of  the  troubles  with 
some  central  station  men  is  that  they  oftentimes  take  a 
narrow  view  of  a  manufacturer's  product  and  purchase 
entirely  on  low  price  rather  than  price  and  quality 
combined. 

No.  4.  Sales  Service. — There  is  probably  no  one  thing 
which  has  caused  more  annoyance  to  manufacturers 
during  the  past  year  than  unreasonable  demands  for 
sales  service  on  the  part  of  central  stations.  It  is  not 
suggested  that  manufacturers  ought  not  to  do  some- 
thing in  a  broad  way  to  help  the  sales  locally,  but  that 
the  manufacturers'  representative  should  teach  the  local 
company's  salesmen  how  to  sell  ranges. 

No.  5.  Sales  Methods. — Size,  arrangement  of  organi- 
zation and  difference  in  point  of  view  vary  the  difficul- 
ties encountered  in  working  with  central  station  cus- 
tomers. For  clearness  in  presenting  this  subject  it  is 
divided  into  five  parts,  covering  successive  steps  in  a 
range  sale: 

(a)  Finding  and  Handling  the  "Prospect." — The  cen- 
tral station  by  analyzing  its  lighting  company  customers 
and  segregating  the  live  range  prospects  can  cut  sell- 
ing expense  by  confining  range  advertising  to  the  real 
prospects. 
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(b)  Selling  the  Idea  of  Electric  Cooking. — A  demon- 
stration of  the  range  to  the  prospect  is  necessary  before 
a  sale  can  be  made. 

(c)  Selling  the  Range. — Range  prices  and  wiring 
costs  should  be  given  to  prospects  as  one  quotation. 

(d)  Follow-Up  Work. — Every  purchaser  of  a  range 
must  be  taught  to  operate  efficiently. 

(e)  General.— The  range  problem  should  be  consid- 
ered from  the  consumer's  point  of  view  and  not  the 
engineer's. 

Combined  with  these  facts  there  are  entirely  too 
many  models  of  ranges. 

No.  7.  Renewals  and  Repairs. — Another  item  which 
pertains  entirely  to  the  dealer  or  central  station  is  that 
where  a  manufacturer  has  to  absorb  generally  the  ex- 
pense of  returned  used  material,  this  expense  must  be 
covered  in  the  retail  or  trade  prices  of  his  product. 

No.  8.  Central  Station  Policies. — There  is  a  lack  of 
broad  policy  in  central  stations,  of  enlightened  self- 
interest  in  assuming  their  proper  share  of  the  burden 
with  the  manufacturer. 

No.  6.  Operating  Conditions. — A  great  portion  of  the 
trouble  in  the  last  two  years  has  been,  not  with  the  atti- 
tude of  the  central  station  men  themselves,  but  with  the 
conditions  which  prevail  in  their  territories.  This  espe- 
cially applies  to  the  variation  and  non-standardization 
of  voltage. 

Central  Station  Viewpoint 

After  very  careful  consideration  it  was  decided  that 
in  the  opinion  of  the  sub-committee  on  central  station 
viewpoint  (R.  B.  Snyder,  chairman)  the  most  important 
impediments  to  the  range  business  are  included  under 
the  following  general  subjects:  The  absence  of  specific 
information  as  to  the  practicability  of  the  electric  range, 
and  inactivity  on  the  part  of  manufacturers  and  central 
stations  in  promoting  range  business  among  employees. 

When  effecting  electric  range  sales  it  is  found  that 
the  first  cost  is  an  item  which  is  generally  foremost  in 
the  minds  of  prospective  customers,  and  heretofore  at 
least  this  cost  has  been  a  marked  obstacle  to  their  more 
general  introduction.  This  obstacle  can  be  overcome  in 
the  majority  of  cases,  where  the  customer  can  afford  the 
price,  either  through  adequate  sales  argument  or  by 
giving  time-payment  terms. 

Many  of  the  troubles  of  the  electric  range  in  service 
arise  through  the  inefficiency  and  lack  of  preparedness 
of  the  central  station  companies,  due  in  a  great  measure 
to  the  lack  of  foresight  on  the  part  of  the  sales  depart- 
ment when  planning  the  campaign  that  placed  this  elec- 
tric range  in  service.  Another  impediment  in  the  way 
of  popularizing  the  electric  range  is  lack  of  enthusiasm 
and  faith  on  the  part  of  the  salesmen.  Still  another 
thing  that  stands  in  the  way  of  developing  a  public 
opinion  in  favor  of  the  electric  range  that  will  result 
in  a  demand  for  it,  and  for  the  service  it  means  to  cen- 
tral stations,  is  the  lack  of  what  is  called  the  "human- 
izing" of  it. 

Technical  Information  and  Data 
The  sub-committee  on  technical  information  and  data 
(Hartwell  Jalonick,  chairman)  had  hoped  to  incorporate 
in  its  report  curves  and  the  data  on  the  various  makes 
of  ranges,  but  found  such  a  compilation  practically 
valueless.  Considerable  technical  information,  however, 
is  contained  in  data  secured  through  the  courtesy  of  A. 
Stockstrom,  an  electrical  engineer. 


From  the  results  of  certain  tests  made  by  Theodore 
Dwight  of  the  Society  for  Electrical  Development,  the 
committee  feels  that  it  cannot  too  strongly  urge  that 
great  care  be  exercised  by  range  salesmen  in  their 
endeavor  to  have  the  customer  use  proper  utensils  if  the 
most  satisfactory  results  with  electric  cooking  are  to 
be  secured. 

Wiring. — Some  of  the  features  which  contribute  most 
to  the  possible  success  of  the  electric  range  when  in- 
stalled are  (1)  the  matter  of  providing  proper  installa- 
tion on  the  customer's  premises,  (2)  proper  service  leads 
from  the  secondary  lines  to  the  customer's  meter  loop, 


Outside 

Wall.- 


First  Floor? 

te:  —      Wherever  feasible  and  not 
objectionable,  from    the  standpoint 
of  appearance,    Conduit  may  be 
run    out  side  of  walls, preferably 
along1  top  of  wainscoting  or  base 
board. 

In  wirinf  one  story  bouses, 
mom  sivitcA  and  meter  should  be 
located  on  outside  wall  of  back 
porch  wherever  possible. 
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and  (3)  the  proper  installation  of  secondaries,  trans- 
formers and  primaries  on  the  company's  distribution 
system. 

A  set  of  specifications  for  wiring  of  electric  cooking 
and  heating  devices  is  included. 

Information  regarding  expense  incident  to  serving 
an  electric  range  installation  shows  a  total  of  $75.02, 
apportioned  as  follows:  Pole  line,  $37.52;  transformer, 
$16.50;  service,  $12.50;  meter,  $8.50. 

The  committee  is  prepared  to  suggest  that  when  the 
manufacturer  is  in  a  position  to  supply  speed  in  top- 
burner  operation,  without  abnormally  increasing  the 
demand  or  account  of  the  apparent  present-day  decrease 
in  inherent  efficiency,  then  it  will  recommend  the  in- 
stallation of  at  least  one  fast  burner  element  in  each 
range.  It  is  recommended  that  the  central  station  go 
slow  on  the  idea  of  endeavoring  to  secure  for  electric 
element  speed  the  equal  operation  of  the  other  fuels. 
For  a  similar  reason  the  committee  is  of  the  opinion 
that  boiler  element  wattage  should  be  deferred.  It  is 
felt  that  by  preheating  the  oven  will  give  better  and 
faster  results. 


E  LECTRICAL     WORLD 


\ui    69,  No    11 


INDUSTRIAL    ll  KATINC 


I  MM  BTRI  \!      I\l  1  <    IKK'    111    \  I  l\t,     BURl  M 

Numerous  Inquiries  for  Information  ami  figures  on 
oils  application!  of  industrial  heating  have  come  to 
tin-  membera  of  the  committee  on  industrial  electric 
neating  bureau  (H.  0.  Lobell,  chairman)  from  manu- 
facturers in  a  great  many  lines. 

It  is  most  desirable  in  figuring  on  the  application  ot 
electric  heating  to  a  process  to  make  the  operation 
automatic  in  SO  far  as  possible. 

The  application  of  continuous  operation  in  the  form 
of  belt,  chain  or  other  means  is  not  confined  to  low- 
temperature  operations,  but  can  lie  and  is  used  in  high- 
temperature  work  as  well. 

In  designing  apparatus  of  this  type  it  is  necessary  to 
consider  the  entire  operation  as  a  unit  so  that  each  part 
of  the  apparatus  and  each  step  in  the  process  as  well 
as  the  heat  application  all  work  together  in  the  proper 
cycle  and  sequence  and  each  part  does  its  work  most 
economically. 

The  committee  wishes  to  lay  great  stress  on  the  im- 
portance of  correct  ventilation,  which  does  not  mean 
large  piping  with  heat  loss,  but  correct  design. 

In  space  heating  there  are  several  considerations  to 
be  borne  in  mind  when  the  application  is  being  laid  out. 
The  units  must  be  placed  so  that  there  will  be  an  even 
distribution  of  heat.  There  may  be  a  flow  of  some 
liquid  which  would  drop  on  the  heaters  if  they  were 
placed  on  the  floor  or  beneath  the  work.  This  might 
damage  the  heater  and  also  create  a  dangerous  condi- 
tion. Heating  units  must  also  be  so  placed  that  local 
heating  or  heating  in  a  particular  section  is  not  ex- 
cessive, for  it  is  evident  that  if  this  condition  is  per- 
mitted it  might  damage  not  only  the  apparatus,  but  the 
material  being  heated  and  the  heating  unit  as  well. 

The  report  gives  a  very  brief  outline  of  new  develop- 
ments in  electric  heating  apparatus. 

The  committee  in  considering  the  advisability  of 
publishing  general  or  specific  data  resolved  that  in  view 
of  its  variety  a  central  point  for  the  filing  of  this  mate- 
rial should  be  established,  thus  making  it  available  to 
all  members  for  reference. 


WIRING 


The  report  of  the  committee  on  wiring,  of  which  R. 
S.  Hale  is  chairman,  concerns  itself  largely  with  stand- 
ardization and  concentric  wiring.  Up  to  the  present 
year  the  committee  has  considered  actively  standardiza- 
tion of  the  attachment  plug  only  at  the  socket  end  of  the 
portable  cord,  and,  of  course,  the  corresponding  wall  re- 
ceptacle. When  the  problem  was  first  assigned  to  the 
committee  the  number  of  non-interchangeable  designs 
was  very  great.  Because  of  patent  difficulties  and 
trade  disputes  the  adoption  of  a  single  design  of  uni- 
form arrangement  so  that  all  plugs  shall  be  interchange- 
able has  not  been  reached.  The  end  is,  however,  not 
far  off,  and  the  committee  hopes  before  many  years  to 


be  able  to  report  approximately  complete  The 

econd  part  of  the  plug  problem  li  that  on  the  appliance 

'•nil  of  the  portable  C0r<L      Discussion  has  arisen  as  to 

whether  round,  iquare  or  flat  prongs  shall  be  used  on  \ 
tiio  appliances,  and  [f  flat  prong    are  u  ed,  whether  they 
shall  be  placid  parallel  or  tandem.     A  conference  of 
manufacturer!  Indicated  ■  cordial  desire  to  cooperate 

and  resulted  in  the  appointment  of  two  committees,  re- 
ports   from   which,  however,   will    not    lie  available  until 

next   fall. 

The  question  of  polarity  of  plugs  and  receptacles  i! 
not  very  pressing,  while  almost  no  wiring  installations 
are  polarized,  but  this  may  become  important,  the 
committee  feels,  at  almost  any  time.  The  committee 
believes  that  all  the  receptacles  should  now  be  designed 
for  polarization  as  this  involves  no  extra  expense  and  no 
trouble  in  using,  but  that  it  is  not  worth  while  to  make 
the  plugs  polarized  until  the  need  therefor  shall  arise. 
The  consensus  of  opinion  is  that  any  standardization  of 
the  cord,  as  distinct  from  the  plugs,  would  be  undesir- 
able. 

Regarding  the  standardization  of  range  connections, 
the  committee  has  come  to  the  conclusion  that  so  long 
as  a  real  demand  exists  for  either  type  of  construction — 
built-in-terminal  box  containing  the  switch,  fuse  and 
possibly  a  pilot  light,  or  with  three  wires  only — the 
manufacturer  should  be  allowed  and  encouraged  to  sup- 
ply that  demand. 

In  connection  with  pilot  lights  the  committee  states 
that  it  is  true  that  a  pilot  light  on  such  installation  may 
be  very  desirable  to  prevent  energy  being  consumed 
unintentionally,  thus  obviating  waste  of  electricity  and 
deterioration  of  the  heating  elements  from  over-use, 
but  this  is  purely  an  economic  question.  While  the  use 
of  pilot  lights  might  be  encouraged  for  these  purposes, 
it  certainly  should  not  be  required  for  safety. 

In  connection  with  concentric  wire  the  committee 
points  out  that  a  number  of  installations  have  been 
made  in  different  cities  and  further  reports  have  been 
received  from  abroad.  In  no  case,  it  is  stated,  has  any 
fire  or  accident  or  trouble  of  any  sort  due  to  the  method 
of  wiring  been  reported.  Although  now  forbidden  by 
the  United  States  National  Electrical  Code,  the  use  of 
concentric  wire  is  permitted  by  the  codes  in  nearly  every 
other  country  in  the  world.  It  is  true,  of  course,  that 
many  of  these  codes  impose  certain  limitations  on  its 
use,  but  this  is  equally  true  of  every  form  of  wiring  or 
conduit.  Reports  on  the  use  of  concentric  wiring  by 
various  companies  in  this  country  are  included.  After 
presenting  these  reports  the  committee  states :  "All  the 
evidence  based  on  all  the  installations  thus  far  made  is 
to  the  effect  that  the  method  will  be  safe.  There  is  ab- 
solutely no  evidence  that  the  method  will  give  trouble, 
provided  that  the  same  precautions  are  taken  for  new 
installations  that  have  been  taken  for  those  already  in- 
stalled all  over  the  world,  including  of  course  those  in 
the  United  States.  We  therefore  ask:  (1)  That  con- 
centric wiring  be  allowed  in  America  subject  to  the  con- 
ditions under  which  it  is  freely  and  safely  used  else- 
where; (2)  that  further  experimental  installations  be 
permitted  with  the  object  of  ascertaining  where  it  can 
be  used  to  the  best  advantage  and  to  a  still  greater  ex- 
tent." 

At  the  request  of  the  National  Association  of  Build- 
ing Managers,  the  committee  has  considered  the  use  of 
the  lead-covered  twin  wire  recommended  by  it  and  used 
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in  many  of  its  buildings.  An  attempt  has  been  made  to 
secure  other  evidence,  but  a  considerable  prejudice  has 
been  found.  This  prejudice,  however,  seemed  not  very 
different  from  the  general  prejudice  against  anything 
that  differs  from  present  methods,  and  the  committee 
therefore  voted  that,  on  the  evidence  presented,  it  was 
in  favor  of  the  wire. 

The  committee  continues  its  recommendation  for  a 
solid  neutral  from  the  generator  (or  transformer)  to 
the  lamp  in  all  grounded  systems,  this  including  the 
grounded  side  of  two-wire  branches  from  three-wire  sys- 
tems. In  order  to  take  advantage  of  the  grounding  of 
the  neutral  wire  and  also  of  the  solid  neutral,  it  is  de- 
sirable, the  committee  states,  that  it  should  be  of  a 
color  distinct  from  the  outer  or  potential  wire,  and  the 
committee  last  year  took  a  position  in  favor  of  a  stand- 
ard color.  After  discussion  with  the  manufacturers, 
the  latter  recommended  the  use  of  unbleached  cotton 
with  paraffine  filler,  which  would  be  whitish,  but  not  so 
white  as  to  give  trouble  from  getting  dirty.  The  Un- 
derwriters, the  committee  believes,  are  also  in  favor  of 
this  but  have  apparently  not  yet  felt  the  time  ripe. 

The  committee  has  recommended  a  change  in  the  Code 
to  allow  the  use  of  cheaper  insulation,  for  example, 
weatherproof  instead  of  rubber  for  the  neutral  wire 
when  it  is  of  a  distinct  color.  The  committee  consid- 
ered the  question  of  the  use  of  the  sizes  of  wire  differ- 
ent from  those  permitted  by  the  Code  and  voted  that 
the  use  of  No.  16  or  larger  sizes  should  be  encouraged 
for  fixtures  or  portables  or  for  any  location  where  de- 
vices larger  than  the  ordinary  lamp  would  be  used.  At 
the  request  of  the  insurance  expert  the  committee  has 
considered  the  question  of  whether  devices  for  fusing 
solidly  recently  placed  on  the  market  would  not  be  dan- 
gerous in  the  hands  of  customers.  On  investigation  it 
was  found  that  many  manufacturers  are  selling  similar 
devices  and  member  companies  use  them  or  something 
similar  freely.  Standard  rules  regarding  connection 
beween  inside  wiring  and  outside  lines  have  been  begun. 


COMPENSATION   AND   EDUCATION 


Compensation  of  Salesmen 

Investigation  of  the  methods  in  use  by  member  com- 
panies with  reference  to  the  compensation  of  their  sales 
forces,  it  is  pointed  out  by  the  committee  on  compensa- 
tion of  salesmen  (C.  J.  Russell,  chairman),  shows  that 
the  same  diversity  exists  both  in  practice  and  opinion 
as  is  found  in  other  organizations. 

Fundamentally  there  are  but  two  methods  of  com- 
pensation— the  basis  of  the  oldest  and  most  popular 
method  being  a  salary,  and  that  of  the  modern  and 
scientific  method  being  a  commission.  As  might  be 
anticipated  from  the  growth  or  rather  the  nature  of  the 
growth  of  the  electric  light  business  and  of  its  com- 
mercial department,  the  straight  salary  method  is  in 
use  to  a  greater  extent  than  any  other  plan.  Many  of 
the  most  progressive  and  aggressive  commercial  man- 
agers believe  it  to  be  the  best  and  many  have  returned 
to  this  basis  after  experimenting  with  other  systems 
based  on  actual  sales  results.  The  essence  of  the  opin- 
ions expressed  by  those  writing  in  favor  of  the  salary 


method  of  compensation  is  primarily  that  many  ele- 
ments outside  of  the  question  of  daily  sales  enter  into 
the  work  of  the  salesman,  the  value  of  which  cannot  be 
measured  in  dollars  and  cents.  Some  estimate  the  pro- 
portion of  time  given  to  actual  sales  as  40  to  50  per 
cent,  the  rest  being  devoted  to  holding  business,  com- 
mercial service  and  advisory  work.  It  is  also  quite  gen- 
erally felt  that  a  salary  method  of  compensation  appeals 
to  the  higher  grade  of  salesman  as  being  more  dignified 
and  a  more  permanent  arrangement. 

Very  few  companies  are  operating  on  a  straight  com- 
mission basis  for  other  than  appliance  sales.  The  feel- 
ing is  quite  general  that  if  a  commission  plan  can  be 
established  on  a  proper  basis  such  a  method  of  compen- 
sation would  be  the  best  for  the  salesman  as  well  as  the 
company  employing  him.  Modifications  of  a  straight 
commission  basis  have  been  applied  by  a  number  of 
companies,  and  these  are  principally  along  the  line  of  a 
small  salary  plus  a  liberal  commission  or  a  liberal  salary 
plus  a  small  commission.  In  some  cases  the  salary  is 
considered  a  compensation  for  that  portion  of  time 
which  is  devoted  to  other  work  than  that  of  securing 
new  business,  and  commissions  are  allowed  on  all  busi- 
ness connected  up.  In  other  cases  the  plan  adopted  rep- 
resents a  straight  commission  with  a  drawing  account 
which  must  be  offset  by  a  given  number  of  sales  before 
commission  allowances  are  added  to  the  salary.  The 
second  plan  of  a  liberal  salary  with  a  small  commission 
on  completed  sales  is  equivalent  to  a  straight  salary 
method  of  compensation  with  an  incentive  to  the  sales- 
man to  increase  his  earnings  to  the  utmost.  A  modified 
system  of  commission  or  allowances  is  found  in  the 
various  methods  of  bonus  payments. 

In  connection  with  power  salesmen  and  specialists  the 
committee  reports  that  in  most  cases  these  members  of 
the  sales  force  are  paid  on  a  straight  salary  basis  for 
obvious  reasons.  In  general  they  handle  only  the  larger 
or  more  important  propositions,  the  average  salesman 
being  required  to  inform  himself  sufficiently  to  handle 
small  and  ordinary  lighting  and  power  cases.  Certain 
companies  have  extended  their  commission  schedules, 
however,  to  include  such  specialists  as  are  actually  en- 
paged  in  sales  work. 

Education 

The  committee  on  education  (Fred  R.  Jenkins,  chair- 
man) for  this  year  has  continued  along  the  lines  out- 
lined in  its  report  of  last  year.  It  is  now  conducting 
two  courses  by  correspondence,  the  commercial  engi- 
neering course  and  a  course  in  practical  electricity. 

The  commercial  engineering  course,  while  particularly 
adapted  for  the  use  of  men  employed  in  the  commercial 
departments  of  the  companies,  is  at  the  same  time  quite 
broad  in  its  scope,  and  it  has  been  found  that  a  large 
number  of  subscriptions  are  from  men  employed  in 
other  than  commercial  departments.  The  course  in 
practical  electricity  is  a  fundamental  course  for  em- 
ployees not  having  an  electrical  education  and  is  an  ele- 
mentary course  very  broad  in  its  scope.  It  is  intended 
for  employees  of  all  departments  who  desire  a  founda- 
tion from  which  to  specialize  in  any  branch  of  the  busi- 
ness. The  former  has  proved  successful,  and  while  the 
latter  was  only  recently  started,  from  present  indica- 
tions it  should  prove  equally  popular  with  the  first 
course,  if  not  more  so. 

It  is  found  that  where  some  executive  of  a  member 
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company  takes  .1  personal  Intereal  In  acquainting  t h<- 
employees  with  these  courses  110  difficulty  li  experienced 
m  organ!  tnj  .  end  thai  the  emplo  ee    look  to  the 

company  for  Indorsement  and  ace  In  educational 

work,  which  is  mutually  beneficial. 

The  flrsl  edition  of  the  commercial  engineering  couri  e 
has  been  practically  dispo  ed  of,  and  the  committee  has 
considered  the  publication  of  ■  second  edition  and  make 
such  recommendations  In  this  report.  The  total  sut> 
•criptions  t.>  March  1  amounl  to  L858,  of  which  20  per 
cent  have  received  the  hist  lesson.  Of  this  number  ~-> 
per  cent  have  qualified  and  received  certificates. 

There  follows  in  the  report  a  short  description  oJ  1  a  h 
lesson  with  the  table  of  contents.  These  lessons  can  be 
sent  monthly  or  semi-monthly  as  desired.  Sufficient 
stationery  is  sent  to  the  subscriber  for  use  in  answering 
the  tests,  which  consist  of  practical  problems  prepared 
from  actual  experience. 

The  course  in  practical  electricity  as  recommended  in 
the  committee's  report  of  last  year  has  been  inaugu- 
rated, the  first  lesson  having  been  sent  out  on  Jan.  1. 

Owing  to  the  necessary  time  required  to  organize  the 
committee  for  this  purpose,  the  course  was  not  thor- 
oughly advertised,  but  notwithstanding  the  late  start 
and  insufficient  advertising  there  was  a  total  enrollment 
to  March  1  of  466  subscribers. 

The  committee  recommends  (1)  a  course  in  electrical 
appliances  for  the  use  of  seminaries  and  colleges  hav- 
ing courses  in  domestic  science;  (2)  a  second  edition  of 
the  commercial  engineering  course  to  be  printed  and 
sold,  and  that  the  price  be  advanced  from  $12  to  $15  for 
a  complete  course  of  seventeen  lessons;  (3)  that  the 
price  of  $12  for  the  course  in  practical  electricity  be 
continued  to  all  subscribers  during  the  coming  year,  and 
(4)  that  an  active  campaign  for  subscribers  be  started 
in  the  member  companies  as  early  as  August. 


MERCHANDISING     AND     COM 
MERCIAL    SERVICE 


Special  Service  and  Relations  with  Customers 

One  of  the  reports  that  stand  out  is  that  of  the  com- 
mittee on  commercial  service  and  relations  with  cus- 
tomers (R.  F.  Bonsall,  chairman).  The  report  gives 
the  result  of  a  questionnaire  sent  out  to  some  seventy- 
five  companies  in  various  sections  of  the  United  States, 
replies  being  received  from  thirty-eight,  showing  pres- 
ent practice  affecting  applications,  credit,  meter  reading, 
collections  and  complaints.  All  of  the  questions  con- 
tained in  the  questionnaire  are  given,  with  the  full  re- 
sults of  answers,  and  where  suggestions  were  received 
these  are  incorporated  in  the  report. 

Salesman's  Handbook 

The  report  of  the  committee  on  the  "Electrical  Sales- 
man's Handbook"  (R.  H.  Tillman,  chairman)  says  that 
inasmuch  as  last  year's  committee  completely  revised 
the  handbook,  reindexing  and  publishing  it  in  admirable 
form,  the  present  committee  has  endeavored  only  to  im- 
prove and  add  to  the  various  sections. 

As  one  member  rarely  uses  more  than  one  section, 
the     committee     makes     the     following     recommenda- 


tions:      (1)      Thai     each     memhei     he     I  urnished    with    a 

binder  and  onlj  thai    action  in  winch  he  tedj 

thai  for  the  pre  tenl  the  set  1 1on  be  divided  into 
three  parts,  lighting  section,  power  section  and  electrU 
vehicle  section ;  (8)  thai  ■  power  salesman  be  furnished 
with  the  section  on  electric  power,  Including  industrial 
heating,  and  a  lighting  ale  man  be  furnished  with  the 
tion  on  lighting,  including  domestic  heating;  L] 
that  whm-e  a  member  de  ction  in  addition  to  the] 

one  furnished  him  he  shall  be  charged  for  it;  (5)  that 
each  member  company  shall  be  furnl  bed  with  one  or 

mure  complete  volumes  of  the  hamlhook  to  be  placed  on 

tile  for  reference  use. 

Other  suggestions  and  recommendations  are  made  re- 
garding the  formation  and  work  of  the  handbook  com- 
mittee. 

Merchandising  COMMUTE! 

The  merchandising  committee  for  1917  (J.  V.  Guil- 
foyle,  chairman),  having  held  six  meetings  and  accumu- 
lated through  correspondence  and  personal  touch  consid- 
erable information  on  the  subject  of  the  merchandising 
of  electrical  appliances  in  central  stations,  does  not  be- 
lieve that  progress  in  the  merchandising  of  electrical 
appliances  in  the  last  year  or  two  necessitates  a  revision 
of  the  policy  or  principles  set  forth  in  previous  reports. 

Clocks  in  the  Field  of  Electric  Light  Appliances 

A  means  of  controlling  frequency  is  described  in  a 
paper  by  Henry  E.  Warren  entitled  "Clocks  in  the  Field 
of  Electric  Light  Appliances,"  whereby,  it  is  claimed  by 
the  author,  it  is  easy  to  reduce  the  error  in  the  average 
value  of  frequency  to  less  than  one-thousandth  of  1  per 
cent  as  measured  day  by  day. 

Profitable  Appliance  Business 

The  committee  on  profitable  appliance  business  (C. 
E.  Greenwood,  chairman)  has  studied  its  subject  from 
three  viewpoints  of  what  constitutes  a  profitable  appli- 
ance business,  and  has  classified  appliances  according  to 
their  "profit"  to  the  central  station. 

Appended  to  the  report  is  a  compilation  of  suggestions 
under  the  captions  "Do"  and  "Don't." 

Appliance  Sales  in  Cities  Under  30,000 

The  report  of  the  sub-committee  on  possible  appliance 
sales  for  central  stations  in  cities  of  30,000  or  less  (E. 
R.  Davenport,  chairman)  states  that  there  are  a  sur- 
prising number  of  small  central  stations  which  do  not 
sell  electrical  appliances. 

Business  done  with  vacuum  cleaners,  washing  ma- 
chines, sewing-machine  motors,  electric  fans,  etc.,  was 
treated  as  a  separate  subject.  This  type  of  business  has 
not  been  developed,  and  after  investigation  it  was  found 
that  a  figure  equal  to  50  per  cent  of  the  total  appliance 
business  must  be  added  to  include  this  apparatus. 

The  estimate  of  total  electrical  merchandising  busi- 
ness per  residential  connection,  for  average  cities  of 
30,000  or  less,  arranged  geographically,  is  as  follows: 
Northern  Atlantic  States,  $0,506;  Southern  States, 
0.675  cent ;  Middle  Western  States,  $0.900 ;  Southwestern 
States,  $0,484;  Pacific  and  Rocky  Mountain  States, 
$1,744.  The  figures  given  do  not  cover  portable  lamps. 
This  business  has  not  yet  been  developed  with  the  small 
central  station.  The  committee  recommends  that  small 
companies  take  up  the  sale  of  portable  lamps. 
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THERE  is  unusual  evidence  this  year  in  the  reports 
and  papers  presented  before  the  Electric  Vehicle 
Section  of  a  desire  on  the  part  of  those  promoting 
this  branch  of.  the  industry  to  get  down  to  fundamen- 
tals and  frankly  and  sincerely  to  look  the  underlying 
problems  in  the  eye.  Co-operation  by  all  interested  is 
the  keynote  of  the  contributions,  and  in  view  of  the 
past  history  of  electric  transportation  development  is 
significant.  Should  the  manufacturing  interests  and 
the  central  stations  adopt  and  carry  out  the  suggestions 
and  recommendations  made  in  these  papers  and  reports, 
there  is  no  doubt  that  a  step  will  be  taken  in  the 
right  direction  and  should  do  much  to  put  electric  trans- 
portation of  the  future  on  a  better  footing. 


SALES     PROMOTION     AND 
CO-OPERATION 

Manufacturers  and  Central  Station  Co-operation 

Appreciating  the  fact  that  little  is  to  be  accomplished 
by  making  a  fresh  start  each  year,  the  committee  on 
co-operation  between  manufacturers  and  central  sta- 
tions (George  B.  Foster,  chairman)  determined  to  aug- 
ment the  work  of  previous  committees  so  that  results 
might  be  cumulative.  The  committee  received  from  a 
member  vehicle  manufacturer  a  proposal  to  offer  a  maxi- 
mum discount  on  its  product  to  Class  A  members 
through  this  committee,  and  it  was  accepted  on  condi- 
tion that  all  of  the  manufacturers  should  have  the  same 
opportunity.  Considering  the  plan  in  its  entirety,  it 
was  worth  the  effort  and  expense,  but  the  results  were 
disappointing  as  compared  with  expectations. 

At  a  meeting  of  vehicle,  battery  and  accessory  manu- 
facturers it  was  proposed  that  this  committee  should 
procure  the  services  of  a  representative  with  all  the 
qualifications  to  present  the  many  advantages  of  electric 
transportation  in  a  most  convincing  manner  to  the  offi- 
cials of  the  larger  central  stations  that  are  not  show- 
ing any  marked  interest  in  this  field.  The  plan  was  ap- 
proved on  condition  that  the  necessary  funds  could  be 
secured  for  a  trial  of  one  year,  the  cost  of  which  was 
estimated  at  $15,000. 

This  proposition  met  with  the  unqualified  approval 
of  the  chairman  of  the  publicity  and  advertising  com- 
mittee, and  assurances  of  financial  support  were  re- 
ceived. The  sub-committee  called  upon  the  majority  of 
the  larger  manufacturers  and  laid  the  plans  before  them 
with  the  request  for  financial  assistance  and  co-opera- 
tion. A  very  small  minority  of  the  manufacturers  took 
a  definite  stand  against  the  proposition.  The  majority 
were  favorable  to  the  plan  but  differed  materially  as  to 
the  basis  upon  which  assessments  should  be  made  for 
the  balance  of  the  funds. 

Correspondence  has  been  had  with  manufacturers 
relative  to  establishing  a  uniform  guarantee  for  electric 
vehicles  exclusive  of  batteries  and  accessories.     Most 


manufacturers  are  willing  to  co-operate  in  the  matter. 
The  standard  of  the  National  Automobile  Association 
of  Commerce  has  been  recommended. 

Motion-Picture  Films 
During  the  last  year  the  committee  on  motion-picture 
films  (Carl  H.  Reed,  chairman)  has  endeavored  not  only 
to  increase  the  number  of  films  showing  the  electric, 
commercial  and  pleasure  vehicle  in  action,  but  to  enlarge 
the  scope  of  its  activity  by  securing  motion  pictures  of 
electric  industrial  trucks.  Co-operation  of  manufac- 
turers was  requested  but  the  results  were  unsatisfactory. 

Customer's  Viewpoint  on  Electric  Vehicle 
"I  want  to  say  first,"  says  F.  M.  Feiker  in  his  paper, 
"The  Customer's  Viewpoint  on  the  Electric  Vehicle," 
"that,  now  I  have  found  out  all  I  needed  to  know,  now 


Questions    the    Pleasure .  Car    Buyer    Wants 

Answered 

(A  summary  of  actual  questions  obtained  by  corre- 
spondence and  from  personal  investigation.) 

1.  Is   the   "electric"   a   utility   car?     Is   it   cool    in 

summer?  What  are  the  experiences  of  other 
users  in  my  locality?  Is  the  electric  a  "bad- 
weather"  car? 

2.  What   special    advantages    has   the    electric    for 

me — as  a  suburbanite  with  children  to  take  to 
school,  station  trips,  theater,  etc.;  as  a  busi- 
ness man  about  town;  as  a  professional  man, 
doctor,  lawyer,  teacher,  clergyman? 

3.  How  far  can  I  go?     Can  I  use  the  car  every 

day?     How  long  does  it  take  to  charge  it? 

4.  How  much  does  it  cost  to  operate  in  my  locality? 

5.  Have  you  a  booklet  in  which  these  questions  are 
j  answered  ? 

6.  Is  there  any   one   in   town   of  whom   I  can   ask 

questions  ? 

7.  What  do  I  have  to  watch  about  the  car?     Are 

there  special  points  I  ought  to  know  about? 

8.  How  do  I  know  when  the  batteries  are  "full"? 

How  do  I  know  when  they  are  empty  ? 

9.  Can  I  buy  charging  equipment  on  time  as  one 

does  an  electric  washing  machine? 

10.  Can  I  get  the  car  charged  anywhere  in  town? 

How  much  does  it  cost? 

11.  How  can  I  charge  it  at  home?     Where  can  I  get 

the  equipment?  What  does  it  cost?  Can  I 
operate  it  myself? 

12.  Do  I  have  to  have  a  garage  in  any  way  special  ? 

Do  I  have  to  heat  the  garage  in  winter?  Is 
there  any  difference  in  insurance  rates  be- 
tween electric  and  gas  cars?  Can  I  leave  the 
car  standing  in  winter  without  danger  of  its 
freezing? 


that  I  have  asked  and  persisted  in  questions,  I  am  satis- 
fied with  the  service  my  car  is  giving  me." 

He  found  it  too  hard  to  buy  an  electric  car.  As  cen- 
tral-station men,  as  manufacturers  of  cars  and  batteries 
and  equipment,  the  industry  is  talking  too  much  about 
itself  and  too  little  for  the  customers. 


•'I  ■ 
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Hi    second  problem  proved  to  be  how  to  gel  the  cm 
charged,  winch  .  one  of  ond,  one  of 

methods.     His  third  hurdle  was  how  he  could  cha 
hi,  car.     n > >t  only  must  thf  customer  buy  the  car  bu1 
a  charging  outfit. 

The  owner  of  an  electric  truck  la  In  much  the  same 
relation  to  his  vehicle  as  the  owner  of  the  pleasure  car, 

the    paper    continues.       The    group    <>!'    questions    asked, 

which  were  gathered  together  from  several  sources,  is 
curiously  like  the  quest  ions  the  pleasure-car  man  asks. 

There   is  no  more   important    factor  in  the  successful 
use  of  "electrics"  than  the  relation  of  driver  ami  gai 
man  to  costs.     If  the  last  penny  is  squeezed  out  of  driv- 
salaries,    the    trucks   will    be  abused.      If   costs    for 


Questions  the  Commercial  Car  Buyer  Wants 
Answered 

1.  Arc    electric    trucks    used    in    any    business    like 

mine  V 
Who  are  some  users  that  have   proved  the  elec- 
tric truck's  value  to  themselves? 

2.  What   sizes   of   electric   trucks   are   made?     How 

much  can  they  carry? 
What  size  of  truck  do  I  need  in  my  business? 
What  are  inside  dimensions  of  the  body? 

3.  Can  I  buy  the  chassis  separate? 

Can  I  use  my  present  delivery  bodies  ? 
Do  you   (the  truck  manufacturers)    make  special 
bodies? 

4.  Who  guarantees  the  operation  of  the  batteries — 

the  battery  maker  or  the  car  maker? 

5.  What  does  the  truck  cost?     Are  car  and  batteries 

sold  separately? 
Can  I  buy  an  electric  truck  on  time? 

6.  What  is  the  average  mileage  of  a  car  under  fairly 

good  conditions? 
How  much  charge  does  a  truck  hold? 
Will  the  truck  operate  in  snow? 

7.  What   are    upkeep   costs    compared    with    gas-car 

costs? 

What  are  operating  costs  compared  with  horse- 
drawn  wagons? 

Would  it  be  possible  to  use  two  electrics  instead 
of  three  horse-drawn  wagons,  each  wagon  serv- 
ing about  thirty  customers  and  covering  a  dis- 
tance of  two  or  three  miles?  What  number  of 
stops  can  be  covered  ? 

8.  How  shall  I  get  car  charged? 

What  is  the  cost  of  a  charging  outfit? 
Who  will  sell  me  a  charging  outfit? 


garaging  are  placed  so  low  that  there  is  nothing  in  it 
for  the  garage  man,  the  truck  will  soon  fall  to  pieces. 


APPLICATIONS 


Central  Station  Use  of  Electric  Vehicles 

The  companies  situated  in  the  big  cities  of  the  United 
States  have  one  after  another  adopted  the  electric  ve- 
hicle for  nearly  all  the  branches  of  their  work,  Arthur 
Williams  points  out  in  his  paper,  entitled  "How  and 
Where  Central  Stations  Can  Use  Electric  Vehicles." 
The  first  few  cars  purchased  with  the  idea  of  making 


uch  an  experiment  proved  so  successful  thai  large  or- 

follOWedi  and    in   many  cases  all   oilier   types  of  ve- 
hicle   v.,  ,,   ,i;  placed,    'fen  of  the  companies  alone  a  . 
repi  •■  'in  Ing  the  larget  I  cenl  i  al  ital  ions. 
Bui  atifying  appreciation    of    "electrics"  is 

largely  confined   to  the  central    -tat ions   m   the   large 

cities.  While  instances  may  be  mentioned  where  the\ 
used  in  the  small  towns,  tin-  e  are  ill  tinctlj  excep 
tions  rather  than  the  rule.  A  large  proportion  of  the 
smaller  central  stations  and  some  pretty  large  one  lack 
;i  proper  realization  of  how  "electrics"  can  be  applied 
to  their  transportation  work.  The  author  presents  in 
it  detail  the  practice  of  the  larger  central  stations, 
considering  the  branches  of  work  which  are  being 
handled  successfully  by  the  electric  vehicle. 

Applications  of  Industrial  Truck 

In  a  paper  entitled  "The  Modern  Applications  of  the 
Electric  Industrial  Truck  and  Its  Earning  Power  for 
the  Central  Station,"  J.  Crawford  Bartlett  explains  the 
electric  tractor  idea  for  industrial  applications  with  a 
number  of  trailers  and  explains  how  it  is  to  the  advan- 
tage of  central  stations  to  obtain  this  class  of  business. 


LEGISLATION,     STANDARDIZATION, 
GARAGING    AND    ACCOUNTS 


Standardization 

The  work  of  the  committee  on  standardization  (E.  R. 
Whitney,  chairman)  at  the  present  time  is  largely  of  an 
advisory  or  consulting  nature,  for  the  reason  that,  in 
accordance  with  arrangements  made  a  year  or  two  ago, 
all  matters  of  standardization  are  being  handled  by  the 
Society  for  Automobile  Engineers,  it  having  created  for 
this  purpose  a  special  division  of  its  standards  commit- 
tee known  as  the  electric  vehicle  division. 

The  committee's  report  consists  largely  of  a  review  cf 
the  work  that  has  been  done  by  this  division. 

Legislation 

It  has  been  the  aim  of  the  committee  on  legislation 
(P.  D.  Wagoner,  chairman)  to  combat  energetically  all 
unreasonable  and  unnecessary  bills  which  have  come  to 
its  attention  and  to  lend  support  wherever  possible  to 
such  measures  as  might  be  of  benefit  to  the  industry. 
The  committee  presents  in  its  report  a  resume  of  the 
more  important  changes  which  have  been  made  or  pro- 
posed in  the  automobile  laws  of  the  various  states  since 
the  last  annual  convention  of  the  association. 

.Operating  Records 

"Cost  Accounting  for  the  Transportation  Phase  of 
the  Central  Station  Industry"  was  the  subject  dis- 
cussed by  the  operating  records  committee,  of  which  P. 
E.  Whiting  is  chairman.  An  outline  was  presented 
making  possible  classification  of  the  cost  of  operating 
any  type  of  vehicle  in  various  classes  of  service  for 
the  purposes  of  comparison.  Committee  work  for  the 
future  was  also  outlined,  some  of  the  subjects  treated 
being  as  follows:  Standard  classification  of  accounts, 
standard  classification  of  statistics  for  comparison  of 
performance  data,  form  of  comparative  reports  for  in- 
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terchange  of  information,  application  of  system  to 
typical  installation,  standard  departmental  operating 
methods,  and  standard  system  of  cost  accounts. 

The  expenses  have  been  subdivided  to  conform  with 
the  broad  classification  of  accounts  presented  hereto- 
fore, the  subdivision  being  broad  enough  for  larger 
companies  and  still  not  burdensome  to  small  companies. 
To  facilitate  the  interchange  of  reports  the  big  com- 
panies have  announced  that  they  will  be  represented  by 
the  following  men:  New  York  Edison  Company,  P.  C. 
Savage;  Edison  Electric  Illuminating  Company  of  Bos- 
ton, C.  H.  Hodkinson;  Philadelphia  Electric  Company, 
G.  B.  Landwehr;  United  Electric  Light  &  Power  Com- 
pany of  New  York  City,  R.  B.  Grove;  Cleveland  Elec- 
tric Illuminating  Company,  J.  A.  Scovell;  Consolidated 
Gas>  Electric  Light  &  Power  Company  of  Baltimore, 
H.  B.  Lohmeyer;  Commonwealth  Edison  Company  of 
Chicago,  E.  J.  Fowler. 

Garage  and  Rates 

The  garage  and  rates  committee  (C.  H.  Miles,  chair- 
man) believes  that  the  most  important  requirement  for 
the  growth  of  the  electric  vehicle  industry  is  the  estab- 
lishment of  additional  high-grade  garage  facilities  and 
to  that  end  urgently  requests  every  member  company  to 
arrange  at  least  one  charging  station  in  the  territory 
served  by  its  line.  This  charging  equipment  should 
preferably  be  placed  in  a  public  garage  which  gives 
twenty-four-hour  service.  It  should  be  in  charge  of 
some  one  thoroughly  competent  to  care  for  and  maintain 
the  batteries  and  vehicles  in  proper  working  condition. 

The  committee  feels  that  the  results  obtained  in 
larger  centers  can  be  duplicated  in  smaller  communi- 
ties if  the  local  central  station  will  get  behind  the  move- 
ment and  provide  the  necessary  facilities. 

Reduction  in  price  and  lessening  in  weight  of  pas- 
senger cars  has  helped  their  distribution  and  sale,  and 
satisfaction  is  now  being  obtained  on  a  single  battery 
charge.  There  appears  to  be  little  difficulty  in  selling 
passenger  vehicles  in  centers  where  suitable  garaging 
facilities  are  provided. 

As  a  means  of  securing  larger  distribution  of  charg- 
ing apparatus,  it  is  suggested  that  a  policy  of  selling 
apparatus  of  this  nature  to  garage  owners  on  a  de- 
ferred-payment plan  be  adopted  by  the  member  com- 
panies. It  is  thought  by  the  committee  that  apparatus 
manufacturers  should  co-operate  by  making  a  conces- 
sion in  price  to  central  stations  to  cover  the  cost  of  sell- 
ing and  handling  this  business. 

At  the  present  time  there  is  a  great  variety  of  charg- 
ing apparatus  on  the  market,  and  synchronous  con- 
verters of  various  sizes  which  give  good  efficiency  and 
are  reasonable  in  price  are  at  hand.  It  is  the  opinion 
of  the  committee  that  this  form  of  apparatus  has  ad- 
vantages which  commend  its  use  for  general  garage 
service. 

The  committee  has  given  some  thought  to  the  stand- 
ardization of  garage  rates,  but  feels  that  this  is  largely 
a  matter  for  local  consideration.  There  are  two  meth- 
ods in  force  for  charging  the  customer  for  the  care  of 
his  car — the  first  a  flat  monthly  rate  covering  all  ex- 
pense of  garaging  including  energy,  the  second  a  cer- 
tain fixed  sum  for  the  care  of  the  car  and  an  addi- 
tional sum  for  the  energy  used  on  a  meter  basis.  Both 
systems  seem  to  have  worked  satisfactorily  in  certain 
sections,  and  the  committee  feels  that  although  the  sec- 


ond method  is  the  fairer  and  more  equitable,  each 
garage  should  be  left  to  adopt  whichever  seems  to  give 
satisfaction. 

There  has  been  a  tendency  in  certain  localities  to 
offer  garage  service  to  car  users  at  a  price  which  leads 
to  practically  no  profit  to  the  garage  owner.  The  result 
of  this  means  poor  service  and  general  dissatisfaction 
with  the  electric  vehicle. 

It  is  felt  that  the  rates  given  by  member  companies 
for  this  class  of  service  throughout  the  country  are  as 
a  whole  satisfactory.  A  high  rate  per  kilowatt-hour 
for  this  purpose  tends  to  hinder  the  development  of  the 
business,  and  the  committee  recommends  that  member 
companies  not  now  having  a  preferential  rate  give  con- 
sideration to  the  off-peak  character  and  relatively  high 
kilowatt-hour  consumption  per  unit  of  this  class  of 
business. 

The  committee  has  considered  the  matter  of  the  offi- 
cial sign  of  the  association  but  has  taken  no  action 
upon  it.  It  feels,  however,  that  some  form  of  sign 
should  be  continued  for  electric  garages  and  recom- 
mends that  such  a  sign  be  furnished  by  member  com- 
panies to  garages  in  their  territory  conditional  upon 
their  service  measuring  up  to  a  certain  fixed  standard. 
This  sign  should  remain  the  property  of  the  member 
company  and  be  removed  from  the  garage  in  the  event 
of  unsatisfactory  service. 

Insurance 

During  the  past  year  the  committee  on  insurance 
(Day  Baker,  chairman)  has  found  it  impracticable  to 
attempt  the  securing  of  a  decrease  in  rates  on  any  of 
the  forms  of  electric  vehicle  insurance.  Most  of  the 
larger  users  feel  that  the  present  rates,  which  in  many 
cases  give  the  electric  vehicle  a  fair  preferential,  are 
reasonably  satisfactory  and  that  under  existing  cir- 
cumstances these  should  not  be  disturbed. 

The  committee  is  endeavoring  to  obtain  some  reliable 
data  from  the  police  departments  of  the  large  cities  on 
the  proportion  of  street  accidents  due  to  electric  ve- 
hicles. Owing  to  the  fact  that  New  York  City  is  the 
only  place  where  details  of  this  character  have  been  col- 
lected for  more  than  a  few  months,  no  reliable  figures 
have  thus  far  been,  obtainable.  It  is  believed  that  next 
year's  committee  will  be  able  to  collect  and  present 
some  interesting  figures  and  facts. 


CIVIC    USES 


Federal  and  Municipal  Transportation 

From  every  standpoint  of  economy,  reliability  and 
efficiency  the  electric  truck  is  the  logical  vehicle  for  gov- 
ernment and  municipal  transportation  service,  the  com- 
mittee on  federal  and  municipal  transportation  (James 
H.  McGraw,  chairman)  points  out.  Its  dependability 
under  all  conditions,  its  speed,  its  hill-climbing  power, 
its  simplicity  of  drive  and  its  cleanliness  all  make  it  the 
ideal  form  of  truck  for  fire  department,  police  patrol 
and  hospital  ambulance  purposes.  For  street  cleaning, 
sprinkling,  garbage  and  ash  haulage,  the  electric  ve- 
hicle's flexibility  of  operation,  economy  at  low  speeds 
and  ability  to  handle  heavy  loads  give  it  unique  advan- 
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with  which  no  othei  form  ol  motive  power  can 
compete,  in  government  mail  and  panel  post  service, 
too,  electric  delivers  care  have  well  demonatrated  their 
economy  under  ever}  kind  <»r  service  and  weather  con 

ditions      in   long  hail]    inns  as   well   as   on    local   deliver;, 
routes    with     QlimerOUS    stops,    both     in    winter    and    in 

summer. 

Preceding  reports  <»r  this  committee  have  described 
at  length  the  manifold  advantages  of  the  electric  truck 

in   all   these    forms  <>f  government    service,  and    for  de- 
tailed  data  concerning  such   municipal  and    federal  uses 

of  electric  vehicles  reference  is  made  to  earlier  publica- 
tions of  this  committee. 

With  the  present  trend  toward  the  rapid  motorization 
of  all  forms  of  municipal  equipment  as  a  matter  of  local 
civic  pride  and  progressiveness,  and  with  the  makers  of 
gaaoline  trucks  straining  every  effort  to  secure  this 
profitable  business  for  their  less  appropriate  products,  it 
is  believed  that  no  time  must  be  lost  if  the  electric 
vehicle  manufacturer  and  central  station  are  to  secure 
a  fair  share  for  the  electric  truck  with  all  its  many 
points  of  superiority  over  the  gasoline  car.  The  com- 
mittee urges  that  immediate  steps  be  taken  to  go  after 
this  valuable  municipal  business  which  stands  waiting, 
ready  to  be  diverted  to  the  electrical  industry  instead 
of  the  gasoline  interests,  if  an  effort  is  made  to  secure 
it.  The  central  station  must  be  brought  perhaps  to 
realize  more  fully  the  value  of  the  electric  truck  busi- 
ness as  an  off-peak  load,  and  to  appreciate  that  the 
municipal  truck  business  offers  a  unique  opportunity  to 
drive  in  an  entering  wedge  for  commercial  haulage 
business. 

The  central  station  man,  it  is  pointed  out,  is  the  log- 
ical booster  for  the  electric  vehicle  locally,  and  it  is  the 
central  station  man's  interest  and  help  that  must  first 
be  gained  if  electric  trucks  are  to  be  put  into  municipal 
and  post  office  service  in  his  town.  First  of  all,  then, 
the  central  station  man  must  be  won  over  to  becoming 
an  advocate  of  the  electric  vehicle  through  every  channel 
by  which  his  interest  can  be  elicited. 

Besides  urging  upon  the  electrical  industry  this  warn- 
ing concerning  the  municipal  truck  opportunity  that  is 
slipping  through  its  fingers  into  the  grasp  of  gasoline 
competitors,  the  committee  has  undertaken  the  prepara- 
tion of  a  booklet  designed  to  inform,  in  a  rather  popular 
way,  municipal  officers  and  officials  concerning  the  prac- 
tical advantages  of  electric  trucks.  The  text  and  illus- 
trations for  this  booklet  are  submitted  in  an  appendix 
to  the  report,  and  it  is  recommended  that  this  booklet  be 
issued  for  the  use  of  central  stations  which  desire  to 
distribute  literature  concerning  the  electric  car  among 
local  city  officials,  councilmen,  politicians  and  citizens 
at  large. 

Under  the  political  system  prevailing  in  most  Ameri- 
can communities  to-day  the  sale  of  any  commodity  to 
the  municipality  is  fraught  with  its  own  peculiar  diffi- 
culties. But  the  politician  in  every  case  is  responsive 
to  his  own  master,  the  voting  public.  It  is  urged,  there- 
fore, that  the  line  of  attack  for  the  electric  vehicle  man 
who  wishes  to  get,  say,  the  local  fire  department  to  in- 
stall electric  truck  equipment  is  through  the  town's 
leaders  and  shapers  of  public  opinion  as  well  as  through 
officialdom  itself. 

The  central  station  man  will,  for  example,  do  well  to 
get  into  touch  with  the  newspaper  men.  Because  of 
the  news  value  of  the  idea,  they  will  be  glad,  the  com- 
mittee believes,  to  run  articles  on  electric  vehicles  in 


citj   use  in  nearbj   towns,  and  should  therefore  he  en 
couraged  t<>  booai  the  idea  editorially  and  to  secure  in- 
terviews expressing  the  opinion  <d  repre  entative  tov 

people. 

Meanwhile  plans  for  electric  truck  apparatus,  tin-  com 

mittec  uggeeta,  should  he  discussed  with  the  leading 
citizens     bankers,   lawyers  and   merchants    and   their 

interest  secured  in  the  plan  to  electrify  the  lire  depart- 
ment. If  there  is  a  civic  improvement,  association  in  the 
town,  its  help  should  he  enlisted  to  make  a  cleaner, 
better  city  through  the  use  of  electric  equipment.  While 
the  public  is  being  told  about  electric  trucks,  the  electric 
advocate  must  keep  sustained  the  interest  of  the  heads 
of  the  city  departments.  The  fire  chief  may  be  shown 
pictures  of  what  other  fire  departments  are  doing  with 
electric  equipment  and  how  it  is  superior  to  all  other 
forms  of  motive  power,  and  the  chief  of  police  may  learn 
about  the  advantages  to  be  derived  from  an  electric- 
patrol  wagon. 

The  effort  must  be  kept  up,  it  is  felt,  in  a  sustained 
campaign,  since  while  a  single  blast  may  make  little  or 


ONE    OF   THE    MANY    MUNICIPAL    USES    TO    WHICH    ELECTRIC 
TRUCKS  CAN  BE  PUT 

no  impression  on  the  Council  or  the  city  buying  power,  a 
week's  continuous  musket  fire  of  opinions  expressed  by 
newspapers  and  representative  citizens  will  attract  the 
attention  of  these  same  politicians,  and  such  a  campaign 
continued  a  few  weeks  longer  will  have  the  political 
elements  on  the  run,  looking  for  advice  from  any  quarter 
concerning  the  use  and  purchase  of  electric  truck  equip- 
ment. 

If  the  electrical  industry  is  to  have  the  share  of  the 
municipal  truck  business  to  which  the  superior  advan- 
tages of  the  battery-propelled  vehicle  entitle  it,  and  if 
the  central  station  is  to  grasp  the  opening  offered  by 
the  municipal  field  as  an  entering  wedge  for  the  develop- 
ment of  a  local  commercial-car  business,  the  committee 
feels  that  quick  work  will  have  to  be  done  before  this 
municipal  business  goes  over  to  the  electric  truck's 
competitors.  Unless  the  central  station  acts  at  once  a 
great  opportunity  for  present  and  future  business  will 
have  passed  forever.  It  is  urged  therefore  that  central 
stations  lose  no  time  in  starting  local  campaigns  for 
electric  municipal  equipment  and  that  manufacturers 
and  central  stations  afford  each  other  every  possible  co- 
operation to  facilitate  the  capture  of  this  important 
municipal  business  that  rightfully  belongs  to  the  electric 
truck. 
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FOURTEEN  accounting  committee  reports  were 
scheduled  for  the  convention,  but  only  seven  were 
submitted  by  the  committees  up  to  the  time  when 
the  conference  was  held  in  New  York  City.  Of  these 
reports  two  were  especially  interesting  for  the  amount 
of  information  presented — the  report  for  the  commit- 
tee on  purchasing  and  storeroom  accounting  and  the 
report  of  the  committee  on  customers'  records.  The 
first  included  information  on  methods  of  accounting 
for  tools  and  methods  of  following  up  purchase  orders. 
Inventory  of  stores  was  a  related  report.  The  report 
on  customers'  records  traced  accounts  receivable  from 
the  time  payments  are  received  to  the  final  balancing 
of  the  customers'  ledger.  Details  of  a  method  used  by 
the  Consolidated  Gas,  Electric  Light  &  Power  Company 
for  balancing  cash  receipts  daily  were  included.  The 
uniform  classification  of  accounts  and  methods  of  car- 
rying merchandising  accounts  should  be  interesting  to 
small  and  large  companies  alike,  as  the  requirements 
of  both  have  been  taken  into  consideration  in  these  re- 
ports. Arrangements  have  been  made  by  one  of  the 
accounting  committees  to  assist  small  companies  in 
their  accounting  matters.  The  report  of  the  commit- 
tee on  accounting  efficiency  is  valuable  in  that  it  points 
out  how  a  department  covering  this  subject  can  elimi- 
nate duplication  of  effort  in  a  company. 


ACCOUNTING    FOR    PAYMENTS 
RECEIVED 


total  kilowatt-hours  indicated  by  the  meter  reading 
sheets  with  the  total  on  the  Hollerith  cards.  The  com- 
mittee recommended  checking  the  record  of  meters  with 
the  meter  reading  sheet  by  comparing  kilowatt-hours 
and  meter  readings  as  reported  on  the  bills  or  ledger 
with  the  recapitulation  of  the  kilowatt-hours  sold. 


LEDGER    SHEET    AND    ELECTRIC-SERVICE    BILL    USED    BY    CHICAGO 
CENTRAL   STATION    COMPANY 

About  as  many  companies  post  cash  from  the  bill 
stubs  as  from  the  recapitulation  sheet.  It  was  pointed 
out  by  the  committee  that  the  latter  method  is  simpler 
in  that  large  sheets  are  easier  to  handle  than  small 
stubs.  One  company  is  using  a  machine  which  cuts  the 
bill  stub,  receipts  the  bill,  prints  the  amount  paid 
on  both  stub  and  bill  and  records  the  total.  Various 
methods  were  used  in  reporting  delinquent  accounts  and 


Customers'  Records 

Tracing  accounts  receivable  from  the  time  of  receipt 
of  payment  to  the  final  balancing  of  the  customers' 
ledger  constituted  the  principal  work  of  the  committee 
on  customers'  records,  of  which  E.  J.  Fowler  is  chair- 
man. This  subject  was  taken  up  under  the  following 
heads:  (1)  Compiling  aggregate  amount  of  customers' 
bills  rendered  and  energy  sold;  (2)  proving  that  all 
energy  sold  has  been  properly  charged  and  billed;  (3) 
handling  all  cash  received  in  cashier's  department  and 
reporting  the  same  to  bookkeeper,  also  whether  amount 
paid  is  stamped  on  coupon  and  automatically  accumu- 
lated ;  (4)  posting  cash  to  customers'  account  by  book- 
keeper; (5)  reporting  delinquent  accounts  and  drawing 
of  balances;  (6)  balancing  customers'  ledger  against 
general  control  account. 

From  one  hundred  satisfactory  replies  to  letters  ask- 
ing questions  on  the  above  subjects  the  following  con- 
clusions were  made:  Regarding  subject  (1)  12  per 
cent  of  the  companies  replying  employed  punched  cards, 
41  per  cent  used  column-listing  machines,  and  another 
41  per  cent  recapitulated  the  kilowatt-hours  sold  and  net 
bills,  while  still  others  used  adding  typewriters.  Re- 
capitulation was  used  for  other  purposes.  Bearing  on 
subject  (2)  most  of  the  companies  compared  the  num- 
ber of  meters  with  the  number  of  bills,  keeping  track 
of  removals   and   installations.     Others  compared  the 
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FORM  OF  BILL  USED  BY  DETROIT  COMPANY 

drawing  off  balances.  Most  of  them  involved  the  re- 
capitulation of  delinquent  accounts  or  of  all  accounts  in 
the  ledger.  A  method  was  described  whereby  billing, 
ledger  posting  and  recapitulation  can  be  carried  on  in 
one  operation.  Other  methods  of  taking  care  of  de- 
linquent accounts  involved  the  use  of  collection  coupons 
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on  bills  ;uh1  tin'  Issuing  of  collection  notices,     in  con 
nection  with  this  Bubjecl  the  committee  recommends  tin1 
careful  study  of  the  advantages  of  some  form  of  re 
capitulation  supplementary  to  the  cu  tom«  i  In 

an  appendix  to  the  report  was  an  outline  of  the  method 
used  by  the  Consolidated  Gas,  Electric  Lighl  A  Power 
Company    of   Baltimore   for   balancing  daily   cash    re 

CCiptS. 


STOREROOM    ACCOUNTING    AND 
IN  V KNTOKY    M ETHODS 

PURCHASING    AND   STOREROOM    ACCOUNTING 

Eight  subjects  are  treated  in  the  report  of  the  com- 
mittee on  purchasing  and  storeroom  accounting,  of 
which  K.  ('.  Campbell  is  chairman.  Handling  and  ac- 
counting for  tools  are  discussed,  and  methods  of  account- 
ing for  wagon  stock  are  taken  up.  The  importance  of 
the  handling,  reclaiming  and  disposing  of  scrap  is 
brought  out,  and  details  are  given  of  the  principal 
methods  employed  in  handling  scrap  cable  and  wire. 
The  report  calls  attention  to  some  of  the  common  errors 
in  following  up  purchase  orders  and  tracing  shipments 
of  material  and  shows  how  this  problem  is  successfully 


STEEL    COMPARTMENTS    FOR    STORING    SUPPLIES 

handled.  Some  items  of  storeroom  equipment  are  ex- 
plained. The  need  of  short  cuts  in  cases  of  petty  cash 
and  emergency  expenditures  is  pointed  out,  a  system 
now  in  use  being  explained  in  detail.  Three  classifica- 
tions of  materials  and  supplies  now  followed  by  some  of 
the  large  companies  are  also  given.  A  list  of  items 
which  should  enter  into  the  storeroom  expense  is  given. 
Of  three  methods  described  for  distributing  these  items 
over  various  accounts  the  following  is  recommended  by 
the  committee:  Analyze  the  actual  expenses  over  a 
given  period  and  determine  the  percentages  chargeable 
to  each  department,  or  class  of  work,  on  the  basis  of 
services  rendered,  and  dispose  of  estimated  future  ex- 
penses by  allocating  to  each  department  served  a  corre- 
sponding uniform  monthly  charge,  which  may  remain 
unchanged  for  as  many  months  as  is  consistent  with  the 
services   rendered.      The   committee    reports   that   con- 


iderable  tunc  was  spent  on  the  subject  of  the  "nan 

dling  Of  invoices,"  hut  in  view  of  the  lack  of  tunc  to 
collect  data  <>n  the  Variety  Of  methods  now  in  use  it 
was  decided  to  leave  tin:  matter  for  the  succeeding 
committee. 

The   inve  tmenl    In  tools  used  by  public  utilitj   cor 
porations    Is  considerable   and   should   have   thorough 
supervision.    A  system  of  handling  and  accounting  for 
tools  should  be  used  which  will  prevent  overstocking, 

insure   proper  distribution,    prevent    an    unir  BC 

cumulation   Of   tools   in   the  possession   Of   workmen,   and 

permit  the  exchange  of  tools  of  the  same  ize  and  char- 
acter between  workmen  and  the  tool  room  without  the 
formality  of  any  papers  whatever.  Furthermore,  all 
tools  of  every  description,  except;  shop  equipment  and 
tools  employed  only  for  plant  operation,  should  be 
charged  to  B  separate  material  and  supplies  account. 
Expenses  connected  with  the  operation  of  the  system, 
such  as  repairs,  replacement,  etc.,  should  be  charged  to 
a  tool  expense  account,  which  should  be  kept  separate 
from  storeroom  expense,  cleared  monthly  and  prorated 
over  all  departments  benefiting  by  such  service. 

In  order  to  carry  out  this  purpose  it  is  recommended 
that  a  card  record  should  be  kept  of  all  tools.  To  avoid 
an  excessive  number  of  cards  average  prices  should  be 
obtained  by  combining  the  various  purchases  with 
amounts  on  hand.  The  other  portion  of  the  record 
should  consist  of  a  specially  ruled  loose-leaf  record 
sheet  with  a  number  of  lines,  on  which  to  record  the 
movement  of  tools  to  and  from  the  tool  room.  To  avoid 
opening  accounts  for  all  employees  using  tools  this  rec- 
ord is  limited  to  foremen,  who  are  held  responsible  for 
the  care  and  prompt  return  of  all  tools  used  by  their 
men. 

Inventory  Methods 

New  and  improved  methods  of  organizing  and  oper- 
ating a  stores  inventory  department  are  prescribed  in 
the  report  of  the  committee  on  inventory  methods,  of 
which  W.  E.  Long  is  chairman.  It  takes  up  the  func- 
tions of  such  a  department,  including  the  relationship  of 
the  department  to  the  auditor,  purchasing  agent  and 
storekeeper.  The  procedure  recommended  by  the  com- 
mittee represents  an  advance  or  improvement  over  the 
methods  adopted  in  many  storerooms  and  is  developed 
on  a  simple  basis,  calling  for  trained  representatives  to 
work  in  conjunction  with  representatives  of  the  store- 
room. 

The  proposed  method  requires  only  two  forms.  The 
inventory  is  ordinarily  made  at  least  once  a  year  at 
such  times  as  will  cause  the  least  inconvenience  to  the 
storeroom  force;  that  is,  at  a  time  when  supplies  are 
moving  slowly.  An  experienced  stores  man  works  with 
each  inventory  man,  each  pair  taking  charge  of  a  sep- 
arate section  or  aisle  of  the  storeroom.  The  inventory 
clerk  is  furnished  with  a  quantity  of  bin  tags  numbered 
-onsecutively  in  duplicate,  the  original  being  carbonized 
on  the  back.  The  stores  man  calls  the  name  of  the  ar- 
ticle to  be  counted,  giving  such  information  as  will  tie 
it  with  the  description  on  the  stock  records.  This  name 
is  transcribed  to  the  bin  tag  by  the  inventory  clerk,  who 
repeats  it  to  the  stores  man.  The  stores  man  in  turn 
counts  the  number  of  articles  in  the  bin  and  the  in- 
ventory clerk  records  this  quantity  on  the  bin  tag.  The 
original  tag  is  then  placed  in  the  bin  and  the  duplicate 
is  retained  by  the  inventory  clerk  as  a  check  on  the  re- 
turn  of  the  original.     All   subsequent  issues  from   or 


May  12,  1917 


ELECTRICAL     WORLD 


917 


additions  to  the  material  in  the  bin  are  noted  on  the 
original  bin  ticket  by  the  regular  employees  of  the  store- 
room. 

At  the  close  of  business  each  day  the  original  bin 
tags  are  collected  and  put  in  numerical  order  to  ascer- 
tain that  none  are  missing.  The  following  morning  as 
soon  as  the  previous  day's  receipts  and  issues  are  posted 
to  the  stock  records  and  the  balance  brought  down  the 
total  quantity  shown  on  the  bin  tag  is  compared  with 
the  stock-record  balances.  Any  differences  are  immedi- 
ately reported  to  the  storekeeper  and  any  adjustments 
are  made  on  the  stock  record,  his  approval  appearing  on 
the  bin  tags  showing  the  differences.  These  corrections 
on  the  stock  records  are  made  by  the  inventory  clerk. 


CLASSIFICATION    OF    ACCOUNTS 
AND    EFFICIENCY 


Accounting  Efficiency 

The  object  of  an  accounting  efficiency  department, 
organization  thereof,  scope  of  work  and  method  of  pro- 
cedure, and  examples  of  improved  efficiency  and  econ- 
omy, were  subjects  taken  up  in  the  report  of  the  ac- 
counting efficiency  committee,  of  which  H.  B.  Lohmeyei* 
is  the  chairman.  According  to  letters  received  from 
different  companies,  about  fifty  different  mechanical  de- 
vices are  used  for  accounting  purposes,  the  uses  of 
which  indicate  considerable  flexibility  in  the  application 
of  the  devices.  For  this  reason  it  was  suggested  that 
the  next  committee  list  all  the  accounting  machines  and 
indicate  the  different  methods  of  applying  them.  It 
was  pointed  out  that  the  object  of  an  accounting  effi- 
ciency department  should  be  to  develop  better  and  more 
economical  methods  of  conducting  business,  to  co-ordi- 
nate activities  of  various  departments  with  a  view  to- 
ward eliminating  duplication  in  work,  and  to  assist 
associated  departments  in  analytical  and  constructive 
duties  when  daily  routine  prevents  other  departments 
of  the  organization  performing  them  themselves. 

The  department  should  be  organized  from  the  com- 
pany's forces,  should  have  at  its  head  a  man  with  gen- 
eral knowledge  and  experience  in  the  various  ramifica- 
tions of  the  company's  activities,  and  should  include 
men  with  accounting  knowledge  backed  by  common 
sense,  breadth  of  vision  and  tact.  At  least  one  man  in 
the  department  should  have  engineering  knowledge  and 
appreciate  the  operating  men's  viewpoint. 

Standing  in  the  capacity  of  counsel,  the  accounting 
efficiency  department  should  limit  its  work  to  recom- 
mending changes  in  practice.  In  considering  any 
changes  the  following  subjects  should  be  taken  into 
account:  (1)  Utility  of  operation  performed,  service- 
rendered  and  the  reason  for  existence;  (2)  effects  of 
discontinuance;  (3)  if  disastrous,  consider  the  best 
alignment;  (4)  cost  of  performing  service  or  obtaining 
data  in  relation  to  utility  thereof;  (5)  possibility  of 
duplication  of  work  and,  if  so,  efficacy  and  cost  of  dif- 
ferent methods,  in  order  to  know  which  to  dispense 
with.  Copies  of  the  department's  reports  should  be  sent 
to  the  heads  of  all  departments  and  the  chief  executive, 
by  whom  it  should  be  analyzed. 


Uniform  Classification  of  Accounts 

The  committee  on  uniform  classification  of  accounts, 
of  which  William  Schmidt,  Jr.,  is  chairman,  reports  that 
its  efforts  have  been  directed  toward  the  adoption  by  all 
public  service  commissions  of  a  natural  uniform  stand- 
ard classification  of  accounts. 

The  recommendations  of  this  committee  are  as  fol- 
lows: That  a  committee  continue  the  work  of  this 
committee,  in  order  that  the  comparison  of  the  entire 
classification  may  be  completed  at  the  earliest  possible 
moment;  that  the  association  permit  this  committee  to 
confer  with  similar  committees  of  other  associations 
whenever  in  its  own  judgment  it  is  found  desirable  to 
do  so  (the  present  arrangement  is  that  the  committee 
on  uniform  classification  of  accounts,  which  is  prac- 
tically a  sub-committee  of  the  committee  on  accounting 
relations  with  other  associations,  must  submit  its  re- 
quests to  the  latter  body,  which  in  turn  takes  them  up 
with  other  associations,  and  in  this  way  much  time  and 
effort  is  lost)  ;  that  a  letter  be  prepared  and  published 
showing  in  detail  in  what  way  the  smaller  companies  can 
make  use  of  the  associations'  standard  classification  of 
accounts.  The  classification  is  particularly  well  adapted 
to  use  by  small  companies,  and  the  methods  of  use  have 
been  pointed  out  on  a  number  of  occasions.  The  com- 
mittee mentions  that  the  smaller  companies  complain 
that  the  classification  entails  too  much  bookkeeping  and 
is  entirely  too  elaborate.  The  committee  feels  that  the. 
present  classification,  with  only  a  few  changes,  could  be 
adapted  so  as  to  fit  the  requirements  of  every  member 
company. 

Merchandising  Accounting 

A  classification  covering  the  accounting  requirements 
of  a  central-station  merchandising  department  is  pro- 
posed by  the  committee  on  merchandising  accounts,  of 
which  L.  A.  Coleman  is  chairman.  The  classification 
covers  the  needs  of  large  as  well  as  small  companies. 
The  index  included  in  the  report  will  enable  the  mem- 
bers to  select  enough  of  the  classification  to  suit  their 
requirements.  The  main  division  consists  of  the  fol- 
lowing accounts  for  the  use  of  the  smaller  companies: 
Revenue  from  merchandise  sales,  cost  of  goods  sold,  cost 
of  installation,  selling  expenses,  general  expenses,  fixed 
charges  and  interest  on  working  capital.  Companies 
desiring  more  than  the  six  main  accounts  mentioned 
may  use  the  first  twenty  subdivisions  thereof,  while 
larger  companies  may  avail  themselves  of  all  thirty-nine 
accounts  listed.  In  this  report  is  also  included  a  sug- 
gested form  of  income  and  expense  statement. 

Accounting  Service  for  Small  Companies 
The  committee,  of  which  Frederick  Schmitt  is  the 
chairman,  reports  that  it  has  instituted  a  campaign  to 
develop  the  committee  subdivisions  so  that  through 
state  representation  the  smaller  companies  located 
therein  could  benefit  from  the  work  of  the  committee 
in  the  speediest  and  most  effective  manner  possible.  The 
committee  now  has  active  representation  in  forty-three 
states  containing  718  central  stations  operating  in 
cities  having  a  population  of  less  than  25,000.  It  was 
recommended  that  a  high-grade  man  well  versed  in  cen- 
tral station  accounting  be  employed,  whose  duties  would 
be  to  visit,  upon  request,  small  central  stations  and.  in 
co-operation  with  their  accounting  department,  assist 
in  installing  standardized  systems  suitable  to  their  re- 
ouirements. 
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Floodlighting  Outdoor  Substations 

How  the  Difficulties  That  Were  Formerly  Experienced  in  Illuminating  High -Tension 

Apparatus  and  Wiring  Have  Been  Attacked  and  Overcome  in  a 

Massachusetts  Outdoor  Station 

BY   M.   M.  SAMUELS 


EVER  since  the  beginning  of  high-voltage  construc- 
tion the  problem  of  properly  illuminating  apparatus 
and  wiring  in  high-tension  rooms  has  been  a  puzzle 
to  every  engineer  who  has  tried  to  solve  it.  Disconnect- 
ing switches,  buses,  fuses  and  other  apparatus  mounted 
overhead  must  be  properly  illuminated;  otherwise  the 
plant  cannot  be  operated  and  inspected  efficiently  or 
safely.  The  chief  objection  against  locating  lighting 
fixtures  among  high-tension  apparatus  is  that  the  lamps 
would  be  inaccessible  for  replacement  or  maintenance. 
Installing  reflectors  with  the  reflecting  surface  facing 
upward  is  equally  impracticable,  since  the  reflectors 
would  collect  dust  and  dirt  rapidly  and  thus  lose  their 
efficiency.  The  method  usually  employed  to  illuminate 
open-work  high-tension  apparatus  has  been  to  install 
lamps  without  shades  on  walls  or  columns  and  depend  on 
the  upward  radiation  of  light  for  illuminating  overhead 
apparatus.  Aside  from  the  inefficiency  of  this  method, 
the  glare  of  the  unprotected  lamps  has  always  been  a 
just  cause  for  complaint  from  operators,  even  when 
frosted  bulbs  were  used. 

With  the  advance  of  outdoor  construction  within  the 
last  three  or  four  years,  the  problem  of  illuminating 
high-tension  equipment  has  become  more  difficult,  since 
poles  in  outdoor  stations  are  usually  far  apart.  Fixtures 
cannot  be  installed  anywhere,  and  walls  are  not  available 
at  all.  Air-break  switches  and  lightning-arrester  gaps 
are  always  placed  at  a  great  height,  and  their  illumina- 
tion is  of  far  greater  importance  than  the  illumination 
of  indoor  apparatus. 

Equipment  Illuminated 

On  page  995  of  the  Nov.  18,  1916,  issue  of  the  Elec- 
trical World  the  writer  first  suggested  that  floodlight- 
ing be  tried  out  for  outdoor  stations.  Since  then  an 
opportunity  was  afforded  for  applying  this  idea,  and  it 
may  be  of  interest  to  engineers  to  hear  that  the  instal- 
lation has  proved  very  satisfactory.  The  station  which 
was    illuminated   belongs   to    the    Leominster   Electric 


Light  &  Power  Company,  Leominster,  Mass.  Several 
day-time  and  night-time  views  of  the  station  are  shown 
herewith  to  indicate  the  position  of  the  lighting  units 
and  the  satisfactory  results  obtained  with  artificial  il- 
lumination. The  station  proper  occupies  a  ground  space 
measuring  approximately  170  ft.  by  70  ft.  At  present 
the  installation  consists  of  two  66,000-volt  incoming 
lines  with  corresponding  oil  switches  and  disconnecting 
switches  and  electrolytic  lightning  arresters,  two  sets 
of  pole  top  air-break  switches  with  their  mechanisms,  one 
bank  of  three  1000-kva.,  66,000/13,200/2300-volt  single- 
phase,  self-cooled  transformers,  one  set  each  of  13,200- 


fig.  1- 


-POLE-TOP   EQUIPMENT   ILLUMINATED    BY   FLOODLIGHT 
AT    LEOMINSTER,    MASS. 


volt  and  2300-volt  oil  switches  and  metering  equipment 
and  one  2300-volt  outgoing  feeder.  Provision  was  made 
for  another  bank  of  transformers  and  13,200-volt  elec- 
trolytic lightning  arresters,  four  13,200-volt  feeders 
with  their  air-break  switches  and  three  additional  2300- 
volt  disconnecting  switches.  As  shown  by  the  illustra- 
tions,  all  of  the  overhead  equipment   is   supported  by 
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wooden  poles  with  angle-iron  cross-arms.  The  66,000- 
volt  wiring  is  supported  by  strain-type  insulators,  while 
the  13,200-volt  and  the  2300-volt  circuits  are  supported 
on  pin-type  insulators.    Solid,  not  stranded,  wire  is  em- 


adjacent  to  the  transformer  territory,  two  General  Elec- 
tric type  L-3  projectors  are  mounted  on  the  corners  of 
the  transformer  tower  nearest  the  equipment  to  be  il- 
luminated.    These  units  have  a  beam  angle  of  50  deg. 


jpyfo  ~[5  J~j~ " 


FIG.  2- 


-CONNECTIONS  OF  ELECTRICAL  APPARATUS  EMPLOYED  IN 
OUTDOOR  SUBSTATION 


ployed  for  the  13,200-volt  buses  and  copper  pipe  for  the 
2300-volt  buses.  The  high-tension  airbreak  switches  are 
approximately  35  ft.  above  the  ground. 

Near  the  low-tension  end  of  the  station  and  adjoining 
the  operator's  house  is  a  transformer  repair  tower 
which  affords  a  very  convenient  place  for  mounting  the 
floodlight  projectors.  Directed  toward  the  66,000-volt 
end  of  the  station,  which  is  furthest  from  the  trans- 
former repair  house,  are  two  General  Electric  type  L-l 
projectors  having  a  beam  angle  of  16  deg.  These  units 
are  mounted  on  the  corners  of  the  transformer  repair 
tower  as  shown  in  the  accompanying  illustration  and 


FIG.    5 — POSITION   OF  FLOOD-LAMPS   WITH   RESPECT  TO   STATION 
EQUIPMENT   ILLUMINATED 

Projector  lamps  rated  at  500  watts  are  used  in  both 
types  of  projectors. 

Results  Obtained 
The  entire  station  is  excellently  illuminated,  the  light 
distribution  being  about  as  uniform  as  it  could  be  made 
with  direct  or  indirect  lighting.  Although  the  contrast 
desired  to  make  small  objects  readily  discernible  has 
been  obtained,  no  deep  shadow  concealing  important 
equipment  has  been  produced.  At  a  distance  of  150  ft. 
from  the  projectors  the  smallest  type  can  be  distinctly 
read  and  the  stamped  lettering  on  the  apparatus  name 
plates  stands  out  very  clearly.  The  details  of  the  pole- 
top  apparatus  can  be  discerned  more  clearly  with  arti- 
ficial light  than  in  daylight,  as  shown  by  the  illustra- 
tion, because  the  objects  observed  are  brighter  than  the 
broad  expanse  of  sky  back  of  them.  No  glare,  which 
would  be  a  hindrance  to  efficient  station  operation,  is 
experienced  anywhere  in  the  plant  due  to  the  floodlight 
illumination.    It  may  be  added  that  the  cost  of  installing 


FIGS.    3    AND   4 — EFFECTIVENESS   OF    FLOODLIGHTING   SHOWN    BY    DISTINCTNESS  OF   DETAILS   IN    TRANSFORMER   INSTALLATION    AND 

POLE-TOP    EQUIPMENT 


illuminate  an  area  approximately  50  ft.  wide  and  175  ft. 
from  the  projector,  the  average  intensity  being  about 
3  ft.  candles.  From  this  performance  it  is  evident  that 
this  type  of  projector  is  particularly  adapted  to  illumi- 
nating long,  narrow  stretches  of  high-tension  apparatus 
each  side  of  the  station  center  line.  To  illuminate  the 
low-tension  equipment,  which,  as  mentioned  before,  is 


floodlighting  equipment  for  outdoor  stations  is  a  great 
deal  less  than  that  of  any  other  form  of  illumination. 

Considering  the  conditions  mentioned  and  the  results 
obtained,  floodlighting  may  be  recommended  as  the  only 
practical  and  efficient  method  of  illuminating  outdoor 
stations.  The  installation  described  was  made  by  the 
J.  G.  White  Engineering  Corporation. 
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Testing  of  Linemen's  Rubber  Gloves 

Arrangements  Provided  by  Pittsburgh  Operating  Company  for  Testing  Gloves 

Bi-monthly  in  Central  Laboratory    Method 

Employed  and  Data  Secured 

HY    C.    W.    WAKI) 


THE  widespread  "safety-first"  movemenl  has  led  the 
Duquesne  Light  Company  of  Pittsburgh,  l'a..  to 
adopt   among  other  things  a   rubber  glove  thai 
affords  maximum   protection  and   maximum  usability. 
This  glove  is  made  of  pure  rubber  varying  in  thickness 


FIG.    1 — OUTFIT    USED    IN    TESTING    RUBBER    GLOVES 

from  0.038  in.  to  0.040  in.  (0.97  mm.  to  1.02  mm), 
having  a  guaranteed  dielectric  strength  of  10,000  volts 
and  actually  withstanding  18,000  volts.  Over  the  glove 
is  worn  a  horsehide  glove,  which  protects  the  rubber 
one  from  mechanical  abrasion. 

So  that  the  interests  of  the  users  of  these  gloves  can 
be  thoroughly  safeguarded,  the  Duquesne  Light  Com- 
pany has  installed  in  its  laboratory  the  necessary  equip- 
ment to  give  all  gloves  an  acceptance  test  upon  their 
receipt  from  the  manufacturer  and  to  give  periodic  tests 
to  the  gloves  after  being  issued  for  service.  All  used 
gloves  are  tested  bi-monthly  and  must  withstand  the 
same  test  as  when  new.  The  linemen,  operators  and 
other  glove  users  are  compelled  to  exchange  the  pair 
they  have  in  their  possession  for  a  new  or  tested  pair 
on  each  semi-monthly  pay  day  before  their  pay 
vouchers  are  given  them.  The  gloves  to  be  tested  are 
transported  from  the  various  districts  to  the  laboratory 
by  the  general  storeroom  truck  on  its  regular  delivery 
days.  For  this  purpose  each  district  has  a  rugged  box 
in  which  are  two  or  more  trays,  one  above  the  other, 
each  divided  into  a  dozen  spaces  15  in.  long  by  2  in. 
wide  and  5  in.  deep  (38.1  cm.  by  5.1  cm.  by  12.7  cm.).  A 
pair  of  rubber  gloves  fits  snugly  on  edge  in  each  space. 
The  hinged  cover  is  provided  with  a  hasp  and  padlock, 
while  inside  on  the  cover  are  two  spring  clips  under 
which  the  tester  at  the  laboratory  slips  his  report  of  the 
test  on  the  particular  quantity  of  gloves  for  the  in- 
formation of  the  district  superintendent.  A  box  with 
its  top  tray  tilted  is  shown  in  front  of  the  railing  in 
Fig.  1.  Each  used  pair  of  gloves  successfully  passing 
the  test  imposed  is  placed  in  a  specially  made  envelope 
14*2  in.  long  by  4  in.  wide  (36.8  cm.  by  10.2  cm.), 
with  the  gummed  fly  on  the  end.  Thus  inclosed 
they  are  placed  on  edge  in  the  trays,  one  in  a  space. 


The  lineman  <>r  operator  receiving  a  pair  of  glovei  in  a 
scaled  envelope  knows  at  once  that  they  have  been 
properly  tested. 

The  apparatus  for  making  the  necessary  tests  is  sim- 
ple, but  complete.  One  pair  of  gloves  is  tested  at  a  time, 
being  slipped  into  a  specially  constructed  holder  made 
of  copper,  shown  in  Fig.  2.  This  permits  the  glove  to 
stand  with  the  wrist  or  gauntlet  end  open,  so  that  it 
can  he  readily  filled  with  water  to  within  1  in.  (2.54 
cm.)  of  the  top.  For  convenience  in  filling,  a  spigot  is 
used  on  the  tank  shown  against  the  wall  in  Fig.  1. 

The  glove  holder  is  immersed  to  within  an  inch  of 
its  top  in  an  iron  bucket  of  water.  Ten  thousand  volts 
is  applied  between  the  water  inside  the  gloves  and 
that  on  the  outside.  The  transformer  is  located  on  the 
floor  behind  the  switchboard,  its  high-tension  insulators 
being  visible  in  Fig.  1.  The  voltmeter  shown  on  the 
switchboard  is  connected  to  the  110-volt  or  low-tension 
side  of  the  transformer,  but  its  scale  is  calibrated  to 
give  the  corresponding  high-tension  voltage.  A  rheo- 
stat is  connected  directly  across  the  110-volt  line  and 
arranged  to  give  an  unbroken  range  of  voltages  from 
zero  to  full  rated  potential  of  the  primary  winding. 

When  the  testing  of  rubber  gloves  was  first  started 
on  a  large  scale  investigations  were  conducted  to  deter- 
mine both  the  charging  and  the  leakage  currents  of  the 
gloves  under  test.     It  was   recognized  that  the  water 

inside  the  glove  sep- 
arated from  that  out- 
side the  glove  by  a  rub- 
ber wall  constituted  a 
condenser,  and  that  the 
charging  current  to- 
gether with  the  leakage 
current  could  be  indi- 
cated on  a  milliammeter 
in  the  high-tension  cir- 
cuit. The  instruments 
used  for  these  tests  in- 
cluded a  very  delicate 
p  i  v  o  t-type  indicating 
milliammeter  and  watt- 
meter. The  wattmeter 
does  not  indicate  the 
charging  component  of 
current,  for  the  reason 
that  this  component  is 
in  quadrature  with  the 
voltage. 

From  tests  made  on  a 
dozen  pairs  of  gloves 
the  average  total  milliamperes  per  pair  was  found  to  be 
17.13  and  the  average  total  leakage  per  pair  only  0.25 
milliampere.  The  average  energy  leakage  of  a  pair  was 
2.51  watts.  These  tests  were  made  at  11,000  volts  and 
with  a  frequency  of  60  cycles.  At  25  cycles  the  total 
current  per  glove,  including  charging  and  leakage,  would 
be  7.14  milliamperes,  and  at  133  cycles  it  would  be  37.01 


FIG.  2 — SPECIALLY  CONSTRUCTED 

COPPER  HOLDERS  FOR  TESTING 

GLOVES 
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milliamperes.  The  leakage  current  would  be  the  same 
proportion  of  the  total  current  as  with  the  60-cycle  tests. 
The  leakage  currents  have  been  found  so  negligible  that 
it  was  decided  that  any  glove  which  would  stand  the 
10,000-volt  test  for  one  minute  is  a  safe  one  to  use. 
When  a  glove  breaks  down  under  this  test  a  quick- 
acting  circuit  breaker  in  the  low-tension  circuit  of  the 
transformer  gives  the  necessary  protection  to  the  equip- 
ment. 

After  a  test  the  water  in  the  gloves  is  poured  back 


into  the  open  tank.  The  gloves  withstanding  the  teat 
are  placed  on  the  wooden  stands  shown  and  allowed  to 
drip,  the  fan  being  run  to  assist  the  drying.  After 
being  thoroughly  dried  both  inside  and  outside  with 
dry  towels  and  with  powdered  soapstone  shaken  in 
them  the  gloves  are  ready  for  the  envelopes,  the  box 
and  for  service.  While  the  periodic  tests  do  not  elimi- 
nate all  defective  gloves  in  service,  they  do  reduce  the 
number  to  a  minimum.  The  cost  per  pair  per  test  is 
about  3  cents  and  is  an  expenditure  fully  warranted. 


Meeting  the  High  Price  of  Coal 

How  the    Electric  Service    Company   at  Centerville,    Md.,    Supplemented    Its    Steam    Plant 
Equipment  with  a  Crude-Oil  Engine  to  Anticipate  the  Increasing 

Cost  of  Coal 

BY  L.  D.   SHANK 
Manager  Centerville   (Md.)   Electric  Light  Plant 


ABOUT  a  year  ago  the  writer  saw  the  handwriting 
on  the  wall,  that  is,  the  increasing  cost  of  coal  and 
the  possibility  of  its  going  much  higher.  With 
this  in  mind,  the  situation  was  studied  and  various  mo- 
tive powers  were  considered  to  take  the  place  of  the 
steam  apparatus  used.  The  power  plant  served  both  an 
electric  and  water  system,  furnishing  electricity  for 
lighting  and  pumping  the  water  for  fire  protection.  The 
pumping  is  done  principally  with  electrically  driven 
pumps,  although  one  large  steam  pump  is  used.  Being 
much  more  economical  than  the  steam  pump,  the  motor- 
driven  pump  is  employed  to  do  practically  all  of  the 
pumping,  even  though  the  plant  is  steam-operated. 

In  the  study  which  was  made  it  became  obvious  that 
the  only  practical  way  out  of  the  situation  would  be  to 
use  oil  instead  of  coal.  However,  the  price  of  oil  deliv- 
ered precluded  the  use  of  oil  burners  under  the  boilers. 
Therefore  it  was  decided  to  purchase  an  oil  engine,  a 
125-kva.  direct-connected  generator  with  belt-connected 
exciter  being  selected.  While  arguments  have  been  ad- 
vanced that  four-stroke-cycle  engines  are  more  economi- 
cal in  fuel  and  lubricating  oil  on  light  loads,  the  two- 
stroke-cycle  type  was  chosen,  as  it  was  considered  best 
for  small  installations  and  had  the  additional  advantage 
that  it  could  be  started  quickly  and  would  emit  very 
little  smoke  from  its  exhaust.  Among  other  reasons  for 
selecting  the  two-stroke-cycle  engine  are  the  following: 
Reliability,  fewer  parts  to  get  out  of  order  and  repair, 
relatively  small  attention  required,  ability  to  run  for  a 
long  period  without  stopping  (which  does  not  seem  to 
be  possible  with  the  high-compression  type),  and  possi- 
bility of  employing  inexpensive  labor  without  sacrificing 
economy  of  operation. 

The  engine  selected  is  a  three-cylinder,  vertical,  two- 
stroke-cycle,  hot-ball,  ignition-type  Mietz  engine.  The 
cooling  water  is  evaporated  into  steam  in  passing 
through  the  engine  jacket  and  is  allowed  to  enter  the 
cylinder  with  the  explosive  mixture  and  pass  out  with 
the  exhaust  gases.  This  process  helps  to  keep  the  cyl- 
inder walls  and  piston  well  lubricated,  eliminates  the 
necessity  of  using  a  large  amount  of  cooling  water,  pre- 
vents reduction  in  efficiency  due  to  using  excess  cooling 
water,  and  makes  tanks  and  a  complex  circulating  water 
system  unnecessary.     Moreover,  the  cylinder  tempera- 


ture is  maintained  constant  under  all  load  conditions  so, 
that  the  engine  can  operate  at  its  highest  efficiency. 

The  fuel  oil  is  injected  into  the  cylinders  by  an  injec- 
tion pump  through  a  simple  distributor.  The  governor 
acts  directly  on  the  injection  pump  regulating  the  speed 
by  altering  the  amount  of  fuel  used.  Regulation  as  good 
as  is  usually  secured  with  the  best  steam  engine  is 
being  obtained.  Unlike  the  steam-engine-driven  genera- 
tor which  the  oil-engine  set  replaces,  the  latter  can  be 
paralleled  with  the  other  steam  equipment  readily,  and 
operated  in  multiple  indefinitely.  By  retaining  one  com- 
plete steam  set  it  is  now  possible  to  operate  with  either 
steam  or  oil  and  give  twenty-four  hours'  service. 

In  supplementing  the  steam  equipment  with  oil-engine 
apparatus  several  problems  arose.  Probably  the  most 
important  one  was  how  to  maintain  continuous  service 
should  the  engine  stop  suddenly,  it  not  being  desirable 
to  bank  fires  under  the  boilers.  This  difficulty  was  over- 
come by  water-jacketing  the  exhaust  pipes  from  the  oil 
engine  and  circulating  the  water  through  one  of  the 
125-hp.  boilers.  In  order  to  do  this  the  exhaust  pipe 
from  each  cylinder  was  extended  8  ft.  (2.4  m.)  and  a 
larger-sized  pipe  slipped  over  it  and  secured  concen- 
trically therewith  by  packing  glands  at  each  end.  The 
arrangement  employed  is  shown  in  an  accompanying  il- 
lustration. 

With  this  provision  it  is  possible  to  maintain  the 
water  in  the  boiler  at  or  near  the  boiling  point,  so  that 
with  the  firebox  filled  with  wood  and  oily  waste  steam 
can  be  raised  in  thirty  to  forty  minutes.  This  arrange- 
ment also  eliminates  the  expenditure  ordinarily  in- 
volved when  fuel  must  be  used  for  banking  fires,  and 
the  heat  ordinarily  lost  through  the  engine  exhaust  is 
utilized.  Furthermore,  the  water  surrounding  the  ex- 
haust pipe  tends  to  cool  and  contract  the  hot  gases, 
thereby  reducing  the  back  pressure  considerably. 

Eliminating  smoke  and  noise  from  the  exhaust  was  an- 
other problem  of  considerable  importance.  While  a 
large  cast-iron  muffler  was  furnished  with  the  engine 
and  eliminated  most  of  the  noise  on  light  load,  it  became 
very  noticeable  on  quiet  nights  when  the  engine  was  op- 
erated at  full  load.  In  order  to  avoid  this  difficulty,  the 
engine  exhaust  was  connected  with  an  old  brick  stack 
which  formerly  served  two  small  boilers   (one  of  which 
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hai  been  taken  out),  thua  requiring  the  exhaust  y 

to  pass   up  the  stark    before  expanding   completely,   and 

also  deadening  the  noise  almost  entirely!    So  that  this 

arrangement    would    not    increase   the    hack    pressure   an 

injector  mi  constructed  between  the  muffler  and  the 
pipe  leading  to  the  stack.  Thii  arrangement  produced 
very  latisfactory  results.    Occasionally   the  soot  is  al- 


dnck 
Stack 


PIG.    1 — METHOD   OF   CONNECTING   ENGINE   EXHAUST   WITH    OLD 
BRICK  STACK  TO  REDUCE  NOISE 

lowed  to  burn  out  even  up  to  the  brick  stack,  a  continu- 
ous occurrence  of  this  kind  being  prevented  normally  by 
admitting  water  to  the  cast-iron  muffler. 

The  oil  used  in  this  plant  is  received  by  gravity  from 
tank  cars  through  a  2300-ft.  (701-m.)  pipe.  With  aver- 
age temperatures  (temperature  affecting  the  viscosity  of 
oil)  a  car  can  be  unloaded  in  five  hours,  the  elevation 
of  the  railroad  above  the  tanks  being  50  ft.   (15.2  m.). 

The  installation  has  proved  entirely  satisfactory  from 
every  angle.  As  far  as  economy  is  concerned,  the  sav- 
ing over  steam  operation — that  is,  the  saving  in  coal — 
is  quite  an  inducement  to  use  the  oil  engines  even  when 
coal  is  at  normal  prices.  When  abnormal  prevail,  as  in 
the  last  few  months,  the  saving  is  enormous.  Even  if 
the  price  demanded  for  coal  could  be  paid,  it  would  have 
often  been  difficult  to  get  a  sufficient  supply  of  fuel. 

With  coal  at  the  average  price  of  $4  a  ton,  the  steam 
plant  burns  $20  worth  of  fuel  in  twenty-four  hours. 
Added  to  this  expense  is  the  labor  cost  of  employing 
one  fireman  at  $2  a  day.  The  general  upkeep  expense  is 
estimated  at  $200  per  year,  not  including  natural  wear 
and  depreciation  of  the  plant  as  a  whole.  Included  in 
this  expense  are  such  items  as  firebrick,  labor,  packing, 
gaskets  and  various  small  items. 

With  the  oil-engine  set  the  average  upkeep  expense  is 
$100  per  year.  In  fact,  this  is  liberal,  for  it  is  difficult 
to  foresee  where  $25  can  be  spent  on  upkeep,  since  no 
packing  is  required  except  for  the  gaskets,  cylinder 
heads  and  plates,  about  the  only  replacements  necessary 
being  for  small  items  such  as  broken  pipe  connections  or 
petcocks.  The  average  fuel  consumption  of  the  oil  en- 
gine is  140  gal.  (529.9  1.)  per  day.  Thus  with  oil  at 
6  cents  per  gallon  delivered,  the  fuel  cost  is  $8.40  per 
day,  in  contrast  with  $20  per  day  for  coal.  Operating 
with  twelve-hour  shifts,  two  men  are  required  in  the 
plant.  The  long  hours  may  appear  to  be  a  hardship  on 
the  men,  but  wakefulness  is  the  main  requirement. 

The  oil  engine  installed  costs  more  than  a  correspond- 
ing steam  engine  and  generator  and  about  the  same  as 
a  four-stroke-cycle  engine  of  the  high-compression  type. 
The  low  upkeep  expense  and  the  reliability  of  the  en- 
gine more  than  offsets  the  extra  fuel  consumed,  a  two- 


troke-cyclc  engine  being  lomewhat  less  efficient  than  ■ 
lour :  t poke  cycle  engine. 

Extraordinary  conditions  Id  the  coal  market  have 
made  this  installation  a  most  profitable  venture.  In- 
stead of  laving  $11  per  day  ai  would  have  been  the  case 
under  normal  conditions,  about  $'.\2  per  day  is  saved, 
this  amount    being  based  on   flgureC   lor  five  months. 

I  he  adoption  of  Oil-engine  drive  was  not  prompted 
alone  by  the  unusual  condition  in  the  coal  market.  By 
watching  conditions  and  estimating  the  probable  dura 
tion  of  the  war  it  was  figured  that  the  railroads  would 
be  deluged  with  work,  causing  labor  to  be  high  and 
scarce  at  the  mines,  and  that  for  several  years  at  least 
it  would  he  difficult  to  fill  coal  bins  at  any  price. 

While  the  installation  of  this  plant  has  been  regarded 
as  radical  and  reckless  by  some  engineers,  and  the  plant 
has  been  watched  day  and  night  for  the  slightest  failure 
that  might  indicate  the  fulfillment  of  prophecies,  there 
has  not  been  a  single  shutdown.  It  has  been  possible  to 
maintain  continuous  service  while  other  power-plant  op- 
erators have  suffered  interruption  to  operations  or  are 
borrowing  money  to  buy  coal. 

Although  the  results  obtained  lead  the  writer  to  be- 
lieve that  the  Mietz  engine  direct-connected  to  a  West- 
inghouse  generator  is  the  most  reliable  set  for  small  sta- 
tions, it  is  probable  that  some  other  type  of  prime  mover 
might  prove  better,  because  of  the  fuel  saving  permitted, 
if  a  unit  as  large  as  800  hp.  or  1000  hp.  had  to  be  in- 
stalled. The  success  obtained  with  this  installation  indi- 
cates that  more  small  plants,  either  municipal  or  pri- 
vately owned,  would  do  well  to  consider  using  oil  en- 
gines for  their  central  stations,  even  where  they  do  not 
require  them  as  auxiliaries  to  large  powers.  This  is  par- 
ticularly true  in  small  plants,  which  do  not  have  the 
trained  forces  of  larger  ones  for  studying  operating 
problems.     This  article  was  prepared  in  the  hope  that 
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2" Pipe  from  Boiler 

FIG.  2 — WATER  CIRCULATED  AROUND  EXHAUST  PIPE  TO  REDUCE 
BACK  PRESSURE  AND  AVOID  NEED  TO  BANK  FURNACES 

other  operators  in  small  central  stations  will  come  for- 
ward with  their  experiences  and  that  a  discussion  will 
arise  regarding  operating  problems  relating  to  plants 
ranging  from  100  kw.  to  500  kw. 


Oil-Immersed  Key  for  Wireless  Transmission 

Where  the  primary  current  for  wireless  telegraphy  is 
large,  difficulty  is  experienced  in  operating  the  trans- 
mitter key  at  high  and  even  at  low  speed.  Frederick 
G.  Creed  of  Croydon,  England,  in  patent  No.  1,218,062, 
suggests  the  use  of  oil-immersed  contacts.  To  this  end 
two  mercury  cups  are  provided  in  the  oil  chamber  for 
leading  in  the  current.  The  current  is  broken  by  a 
lever  one  end  of  which  is  immersed  in  one  of  the  mer- 
cury cups  while  the  other  makes  contact  with  a  rotating 
disk  having  an  annular  boss  immersed  in  the  second 
mercury  cup.  Thus  quenching  of  the  arc  is  most  effec- 
tively attained. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


JOINT  CONSTRUCTION  OF  LINE 

Transmission   Line   Built  by   Arrangement   Between 
Central  Station  and  Hydroelectric  Company 

The  Fitchburg  (Mass.)  Gas  &  Electric  Light  Com- 
pany and  the  Connecticut  River  Transmission  Company 
recently  constructed  a  transmission  line  under  a  joint 
arrangement,  each  company  furnishing  its  own  power  to 
its  own  customers.  The  agreement  provided  that  the 
Fitchburg  company  should  pay  all  the  costs  of  construct- 
ing a  33,000-volt  line  from  Fitchburg  to  Townsend  (ex- 
cept the  cost  of  copper,  which  the  transmission  company 
would  supply).  On  half  the  cost  (including  that  of 
right-of-way)  the  transmission  company  is  to  pay  the 
Fitchburg  company  15  per  cent  per  year.  To  avoid  the 
necessity  of  duplicate  investment  in  copper  for  the  line, 
it  was  agreed  between  the  two  companies  that  the  trans- 
mission company  would  supply  all  the  power  required  by 
the  other  company  for  its  own  customers  in  Townsend. 
The  Fitchburg  company  is  to  return  from  time  to  time 
an  equivalent  number  of  kilowatt-hours  at  the  Fitch- 
burg substation  of  the  transmission  company  plus  suffi- 
cient kilowatt-hours  to  compensate  for  line  and  trans- 
former losses.  The  line  mentioned  is  about  8  miles 
(12.8  km.)  long. 


ADJUSTING  COMPOUNDING 

How   Shifting  the  Brushes  May  Suffice  if  the  Gen- 
erators Are  Not  Operated  in  Parallel 

BY   E.    C.    PARHAM 

Sometimes  where  one  tap  of  a  series  field  shunt  "com- 
pounds" too  much  and  the  next  tap  too  little  the  exact 
voltage  desired  under  the  given  load  conditions  may  be 
obtained  by  shifting  the  brushes.  If  a  generator  is  to 
be  operated  alone  there  is  no  objection  to  this  method  of 
changing  the  voltage  characteristics,  but  if  the  machine 
is  to  be  operated  in  parallel  with  another  generator  it 
is  better  to  adjust  the  compounding  by  means  of  the 
shunt  with  all  brushes  on  neutral.  This  is  true  since 
if  two  machines  are  compounded  under  different  brush 
positions  and  shunt  conditions  the  machines  will  fail  to 
divide  the  load  proportionately  when  operated  in  parallel. 
Under  no  condition  should  the  brushes  be  shifted  enough 
to  cause  serious  sparking  under  either  load  extreme. 

Considerable  trouble  had  been  experienced  with  the 
commutation  of  a  large  multipolar  generator  that  was 
operated  in  parallel  with  a  more  modern  machine.  The 
machines  divided  the  total  fairly  well,  but  the  brushes 
of  the  older  machine  sparked  just  enough  to  prevent  the 
commutator  from  developing  a  polish.  As  the  brush 
holders  were  old  and  worn,  it  was  decided  to  install  a 
more  recent  type.  After  applying  the  new  holders  the 
commutation  was  somewhat  improved,  but  it  was  noticed 
that  the  machines  did  not  divide  the  load  in  the  same 
ratio  as  they  had  done  before  the  change  was  made. 


The  situation  was  not  serious,  because  the  total  capacity 
was  much  greater  than  the  demand  at  that  time.  As  it 
was  purposed  to  increase  the  load  later,  however,  the 
matter  was  investigated. 

The  trouble  was  found  to  be  due  to  a  difference  be- 
tween the  overhang  of  the  new  and  that  of  the  old 
holders,  the  new  ones  being  shorter  and  thereby  shift- 
ing the  brushes  off  neutral.  On  shifting  the  holders 
about  one  and  one-half  bars  forward  in  the  direction 
of  rotation  not  only  was  commutation  perfected  but 
satisfactory  load  division  was  restored. 


FORD  CAR  USED  TO  REEL  WIRE 

Rear    Wheel    of    Car    Belted  to    Cable    Drum    and 
Arrangements  for  Removing  Coils  from  Reel 

Eight  blocks  of  No.  4/0  copper  wire  were  taken  down 
and  reeled  with  the  use  of  a  Ford  car  by  H.  W.  Cox  at 
McCook,  Neb.  The  arrangement  employed  is  shown 
herewith.  One  rear  wheel  of  the  automobile  was  jacked 
up  and  supported  so  the  car  could  not  move  but  so  that 
the  elevated  wheel  would  turn.  A  drum,  wide  enough  to 
accommodate  the  belt  used,  was  then  attached  to  the 
spokes  of  the  wheel  and  provided  on  the  outer  side  with 
a  disk  to  prevent  the  belt  slipping  off.  To  obtain  the 
torque  required,  a  large  pulley  was  fastened  on  the  end 
of  the  shaft  carrying  the  cable  reel.  The  axle  was  sup- 
ported on  A-frames  attached  to  a  common  base  that 


WIRE  REEL  DRIVEN  FROM  AUTOMOBILE  WHEEL 

could  be  easily  transported.  This  was  held  in  line  by 
stakes  driven  into  the  road.  Adequate  belt  tension  was 
secured  by  driving  iron  pins  into  the  ground  several  feet 
from  the  cable-reel  base  and  connecting  them  therewith 
by  chains  and  turnbuckles.  To  permit  removing  the 
wire  after  it  had  been  coiled  the  cable  reel  was  modi- 
fied as  follows:  One  end  was  separated  from  the  drum 
and  a  loose  sleeve  fitted  over  the  drum.  Thus  after  the 
wire  is  coiled  the  sleeve  can  be  slid  off,  the  wire  easily 
removed  and  the  reel  put  in  service  again. 
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DRYING  GENERATORS 

Method  oi  Applying  Low  Voltage  to  High  Volta  r 
Windings  to  Drive  Out  Moisture  in  Insulation 

Owing  to  the  atmospheric  conditions  close  to  the 
cm  generators  .it  the  Redondo  plant  of  the  Pacific  Light 
a  Power  Corporation  have  to  be  dried  out  periodically. 
Sunt'  the  armature  windings  are  connected  in  "  tar" 
with  the  neul  ral  grounded  the  drying  out  operation  maj 
be  perfqrmed  bj  connecting  two  terminals  of  each  gen 
erator  to  one  side  of  a  1 i'1  volt  circuit  and  one  terminal 
in  tin"  other  side.  While  this  arrangement  does  not  give 
an  equal  amount  oi  current  in  each  phase  winding,  it 
was  found  to  be  suitable  for  the  voltage  available  and 
provides  sufficient  heal  to  keep  the  windings  dry  with 
mit  an  excess  of  current  in  any  one  winding.  Discon- 
necting switches  are  arranged  so  that  it  is  impossible  to 
connect  the  generators  to  the  high-tension  buses  until 
the  dry-put  connection  is  open.  The  temperature  of  the 
windings  varies  according  to  atmospheric  conditions  and 
ranges  between  85  deg.  and  46  deg.  C.  About  500-kw.- 
hr.  per  day  per  generator  is  required  for  this  purpose. 
As  three  18,000-volt  generators  are  dried  out  together, 
the  load  on  each  phase  of  the  station  auxiliary  trans- 
formers may  be  fairly  well  balanced.  This  scheme  was 
brought  out  by  Don  D.  Morgan  of  the  Pacific  Light  & 
Power  Corporation  in  a  paper  recently  presented  before 
the  Pacific  Coast  Section  of  the  N.  E.  L.  A. 


EMERGENCY  STATION  LIGHTING 

Truck  Battery   Used  as   Reserve   Energy   Source  at 
Night  When  Vehicle  Is  Not  in  Service 

The  Citizens'  Light  &  Power  Company  of  Adrian, 
Mich.,  is  using  one  of  its  electric  trucks  as  an  emer- 
gency source  of  energy  for  station  lighting.    The  truck, 


Iron  Snitch 
Cabinet. 


Lead  to  Station 
Supply. 

Shunt  Coil  from 
Old  Arc  L  amp  and 
Part  of  Core 
Copper  Wire  in  End 
of  Core. 
Mercury  Cup 


imps  over  Steam 
Header  and  Units  in 
Fire  Room 
CIRCUIT  ARRANGEMENTS  FOR  USING  ELECTRIC  TRUCK  TO  SUPPLY 
EMERGENCY  LIGHTING 

which  is  of  the  light  delivery  type  operating  on  a  poten- 
tial of  about  100  volts,  is  connected  to  the  emergency 
lighting  circuit  of  the  power  house  each  night  and  dis- 
connected each  morning.  Otherwise  the  operation  of 
the  emergency  system  is  automatic. 

As  shown  in  the  accompanying  sketch,  a  pair  of  leads 
is  tapped   into  the  circuit  between    the    charging-bus 


Witch    and    Ihe   1  r  ink    plug.      One  of    the   Conductors   691 

tends  directly  to  one  .side  of  the  station  lighting  circuit. 
Phe  other  I     passed  through  •  home-made  contactoi 

This   latter  consist      of  an   old  air  lamp  Shunt   COil  which 

onnected  so  thai  it  is  energized  as  long  as  the  regu 
lar  station-lightini  uppl)  line  ii  energized.  Should 
[ce  mi  this  circuit  be  interrupted  the  coil  will  lie 
de-energized  and  its  cure  will  drop  so  that  the  emer 
circuit  is  closed  through  a  flexible  conductor,  a 
copper  wire  running  through  the  core  and  a  mercury 
cup  beneath.    The  establishment  of  this  emergency  cir 

(  uit  lights  two  lamps  in  the  turbine  room,  one  lamp  over 
the  steam   header  and  one   in   the   tire   mom. 

In  commenting  on  this  use  of  an  electric  truck  U.  A. 
Fee,  president  of  the  Adrian  company,  said:  "While 
we  have  had  no  use  for  emergency  lighting  during  the 
last  two  years,  it  is  a  great  comfort  to  know  that  if  the 
supply  fails  the  operators  will  not  have  to  stumble 
about  in  the  dark  hunting  for  lanterns." 


BALANCED  DRAFT  FOR 

EMERGENCY  NEEDS 

How  a  Fully  Loaded  Power  Plant  Was  Enabled  to 

Carry  200  Per  Cent  Load  Without  Increasing 

Its  Boiler  or  Stoker  Equipment 

BY   ALBERT    MARTINEAU 

The  unprecedented  demand  for  certain  products 
which  has  resulted  from  the  European  situation  and 
the  accompanying  profits  have  caused  the  establishment 
of  numerous  manufacturing  plants  in  various  parts  of 
this  country.  Some  of  these  have  "sprung  up  over 
night,"  so  to  speak,  to  be  used  only  under  present  con- 
ditions. 

Increase  in  power-generating  facilities  was  needed 
recently  in  a  steel  plant,  and  needed  quickly. 
The  load  was  such  that  an  increase  in  boiler 
capacity  of  25  per  cent  had  to  be  obtained  continuously 
and  100  per  cent  occasionally.  The  plant  consisted  of 
six  250-hp.  Stirling  boilers  equipped  with  chain-grate 
stokers  firing  Illinois  screenings  and  washed  slack — a 
bituminous  coal  high  in  volatile  matter,  ash  and  mois- 
ture. Natural  draft  was  used.  It  was  out  of  the  ques- 
tion to  await  the  installation  of  additional  boilers  and 
stokers  owing  to  the  delay  incident  to  installing  them, 
and  to  the  inability  to  obtain  immediate  delivery. 
Moreover,  this  method  of  obtaining  the  increased  ca- 
pacity was  undesirable  since  the  cost  of  doing  so  would 
be  high  with  the  prevailing  prices  of  steel  and  appara- 
tus. 

As  a  result,  the  problem  was  attacked  with  a  view  to 
obtaining  the  desired  increase  in  capacity  with  the  use 
of  existing  apparatus  and  by  improving  operating  con- 
ditions. Since  the  limitations  in  output  were  partly  due 
to  scant  chimney  capacity  the  first  thing  to  do  was  to 
extend  this,  not  by  increasing  its  height  or  volumetric 
capacity  (operating  conditions  and  the  foundation  would 
not  permit  this),  but  by  reducing  the  volume  of  gases 
it  was  called  upon  to  handle.  With  this  in  view  two  Orsat 
testing  sets  were  installed  on  one  of  the  boilers,  one 
for  the  gases  at  the  top  of  the  first  pass  and  the  other 
just  ahead  of  the  back  damper  at  the  top  of  the  last 
pass.  These  meters  showed  that  not  only  was  the  chim- 
ney being  greatly  overtaxed  by  excess  air  due  to  infil- 
tration  from   a  boiler   setting,   but  also  from  careless 
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firing.  The  test  also  indicated  that,  based  upon  the 
analysis  of  the  coal  combustion,  efficiencies  were  far 
from  what  might  reasonably  be  expected — a  particu- 
larly undesirable  condition  where  increased  capacities 
were  desired,  apart  from  the  loss  resulting  from  such 
an  uneconomical  manner  of  operating. 

As  a  result  of  the  investigation  the  settings  were  re- 
paired, the  heating  surfaces  were  cleaned,  and  a  test 
run  was  made  with  the  boiler  and  furnace  in  charge  of 
the  boiler-room  force.  While  the  efficiency  improved  the 
limitations  imposed  by  the  stack  still  prevented  attain- 
ing the  capacity  desired.  This  had  been  expected,  how- 
ever, so  while  one  boiler  was  shut  down  for  overhaul- 
ing an  automatically  controlled  motor-driven  blower  was 
installed,  the  blower  being  controlled  by  a  gas-pressure 
damper  regulator  which  in  turn  was  controlled  by  pres- 
sure of  the  gases  in  the  furnace.  The  equipment  was 
like  that  described  in  the  Sept.  20  and  Oct.  19  issues. 

Tests  were  then  made  with  balanced  draft,  using  the 
same  coal  as  used  previously ;  also  with  a  better  grade 
of  coal,  it  being  thought  that  it  might  be  advisable  to 
use  a  more  expensive  coal  to  obtain  the  occasionally 
high  rating,  namely,  200  per  cent.  It  was  found  that 
owing  to  the  absence  of  air  infiltration  the  CO.,  in- 
creased from  6.9  per  cent  to  11.9  in  one  case,  and  to 
12.4  in  the  other.  This  change,  together  with  the  ac- 
curate control  of  the  air  supply  according  to  the  re- 
quirements of  the  fire,  reduced  the  gases  handled  by 
the  chimney  to  such  an  extent  that  it  was  found  feasible 
to  operate  this  boiler  at  200  per  cent  of  rating  with 
comparative  ease,  notwithstanding  the  fact  that  some 
of  the  other  boilers  were  using  the  chimney,  too,  with 
their  large  quantity  of  excess  air. 

In  the  present  instance,  the  adoption  of  balanced 
draft  was  so  successful  in  increasing  the  combustion 
efficiency,  the  capacity  of  the  boiler  and  the  capacity 
of  the  stack  that  a  similar  change  is  being  undertaken 
under  the  remaining  boilers.  This  will  considerably  in- 
crease the  capacity  of  the  plant,  continuously,  as  well 
as  for  carrying  peak  demands,  and  will  also  increase 
the  water  evaporation  per  pound  of  coal.  Installation 
of  economizers  is  now  under  consideration,  since  they 
will  still  further  increase  the  over-all  efficiency  of  the 
plant. 


USING  OLD  ARC-LAMP  SHADES 

Reflector    and    Incandescent-Lamp    Receptacle    Fas- 
tened to  Board  for  Temporary  Illumination 

BY  C.  B.  DEAN 
In  the  accompanying  illustration  is  shown  a  method 
of  utilizing  old  arc-lamp   shades   for  temporary   flood- 
lighting.    The   reflectors   were   taken   from   arc   lamps 

Vires  to  fasten  Shade 

to  Board  .Board 


s: 


Old  Arc  Lamp  5had(^ 
TEMPORARY  LIGHTING  FIXTURE 

that  had  been  discarded,  each  shade  being  fastened 
to  a  board  which  was  not  as  wide  as  the  diameter  of  the 
reflector.  A  gas-filled  lamp  receptacle  was  also  fastened 
to  each  board  and  the  leads  were  left  long  enough  so 
that  they  could  be  tapped  on  a  circuit  within  reasonable 
distance.  The  outfit  was  fastened  to  a  tree  or  post.  A 
narrow  board  was  used  to  permit  good  ventilation. 


INSTALLING  SUCTION  LINE 

How  a  Circulating- Water  Line  Was  Constructed  and 

Lowered  into  a  River,  with  Data  on 

Cost  Thereof 

BY   G.    T.    SHOEMAKER 
United  Light  (^  Railways  Company,  Davenport,  Iowa 

Delayed  delivery  of  material  saved  the  Muscatine 
Lighting  Company,  Muscatine,  Iowa,  a  considerable 
amount  of  money  in  installing  an  18-in.  (45.7-cm.)  cir- 
culating-water suction  line,  which  extends  200  ft.  (60.9 
m.)  from  the  power  house  to  the  Mississippi  River,  and 
an  additional  200  ft.  (60.9  m.)  out  into  the  river.  It 
was  originally  intended  to  have  a  contractor  install  the 
entire  pipe  line,  at  a  cost  of  $4,000,  the  plan  being  to 
lower  the  pipe  into  the  river  with  the  help  of  boats. 


SUCTION   PIPE  READY  TO  SUBMERGE 

When  the  material  arrived,  however,  there  was  22  in. 
(55  cm.)  of  ice  on  the  river,  so  the  operating  company 
decided  to  do  the  work  itself.  Accordingly  the  pipe  was 
dragged  to  the  desired  location  and  welded  together. 
In  order  to  conform  with  the  government's  require- 
ments, it  was  necessary  to  place  the  line  several  feet 
below  the  river. bottom.  Since  there  was  only  5  ft.  to  6 
ft.  (about  2  m.)  of  water  in  the  section  of  the  river 
where  the  pipe  had  to  be  buried,  a  strip  of  ice  was  cut 
out  and  the  mud  bottom  scraped  with  special  tools  made 
for  the  purpose.  After  the  trench  was  ready  the  line 
was  moved  to  a  position  directly  over  the  trench  and 
supported  every  50  ft.  (15.2  m.)  by  bents.  To  form  a 
sort  of  strainer  at  the  outer  end  of  the  pipe  1600  holes 
were  cut  in  the  upper  half  of  the  pipe  with  a  cutting 
torch.  The  end  of  the  pipe  on  shore  was  then  sealed, 
and  by  submerging  the  strainer  end  it  was  possible  to 
let  the  pipe  down  gradually  into  the  river  trench  by 
regulating  the  flow  of  air  from  the  upper  end  of  the 
pipe. 

Using  men  employed  by  the  company,  the  actual  mate- 
rial and  labor  cost  to  complete  the  work,  exclusive  of 
pipe  cost,  was  $1,515,  a  saving  of  $2,485.  This  figure 
includes  tunneling  under  two  railroad  tracks.  Care  was 
taken  to  obtain  accurate  expenses,  the  chief  unit  costs 
being  $1.05  per  cu.  yd.  ($1.38  per  cu.  m.)  of  main  ditch 
excavation,  $2.60  per  cu.  yd.  ($3.42  per  cu.  m.)  for 
tunnel  excavation,  $2.65  per  foot  ($8.83  per  m.)  for  tim- 
bering in  tunnel  (47  ft.  (14.3  m.)  total),  and  $4.11  per 
joint  for  making  18-in.  (45.7-cm.)  pipe  welds.  The 
tunnel  was  2  ft.  6  in.  (76.2  cm.)  deep  and  5  ft.  (1.5  m.) 
wide.  The  pipe  was  black  steel,  5  16  in.  (7.9  mm.  I 
thick,  and  the  ends  had  22-deg.  levels  to  facilitate 
welding. 
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NECESSITY  FOR  MATERIALLY 

INCREASING  OFF-PEAK  LOAD 

Operating    Ratio    Is    Growing,    Compelling    Central 

Station   Managers  to  Seek   Some   Means   of 

Reducing   Unit  Cost  of  Production 

Cost  of  rendering  service  is  daily  becoming  greater 
and  greater,  and  executives  are  now  faced  with  what  is 
probably  the  greatest  customer-relation  problem  ever 
presented.  Certain  it  is  that  under  the  present  rates  with 
a  load  of  the  present  character  and  with  the  costs  for 
maintenance,  operation  and  overhead  advancing  as  rap- 
idly as  they  now  are  centra]  stations  will  not  be  able  to 
lay  aside  the  amounts  for  various  reserves  demanded  by 
the  state  utility  commissions  and  at  the  same  time  earn 
an  adequate  return  on  the  investment. 

A  table  is  here  shown  giving  for  1915  and  1916  the 
gross  operating  revenues,  operating  expenses  and  oper- 
ating ratios  (ratio  of  operating  expense  to  operating 
revenue)  for  fourteen  electric  utilities  ranging  from 
very  large  down  to  medium-sized  companies.  These  are 
not  picked  companies  but  were  taken  at  random  and  well 
indicate  general  conditions. 

An  analysis  of  these  figures  shows  that  every  com- 
pany received  a  greater  income  from  operation  in  1916 
than  in  1915,  the  average  for  the  fourteen  being  11.4 
per  cent.  At  the  same  time,  owing  to  the  greatly  in- 
creased price  of  fuel  and  to  the  high  cost  of  labor,  the 
operating  expenses  of  all  but  the  smallest  increased  in 
spite  of  better  economies  of  operation  in  other  direc- 
tions, the  average  being  13.3  per  cent.  True,  the  net 
revenue  from  operation  was  greater  in  1916  than  in 
1915,  but  the  fact  still  remains  that  the  relation  of  the 
net  to  the  gross  operating  revenue  was  less  in  1916  than 
in  1915,  in  other  words  that  the  operating  ratio  had  in- 
creased as  is  shown  in  the  table  from  an  average  of  52.2 
per  cent  in  1915  to  53.3  per  cent  in  1916. 

Offhand  it  would  seem  that  apparently  these  figures 
offer  no  cause  for  apprehension  on  the  part  of  utility 
operators.  The  net  operating  revenue  is  growing,  and 
is  that  not  sufficient?  On  the  bare  face  of  these  figures 
it  would  of  course  seem  to  be  so,  but  behind  the  scenes, 
so  to  speak,  there  is  the  matter  of  investment,  deprecia- 
tion and  reserves  for  contingencies. 

Central  station  investment  increased  to  a  considerable 
extent  in  1916 — the  new  load  demanded  increased  gener- 
ating facilities.  This  investment,  owing  to  higher  prices 
of  materials,  was  much  greater  than  it  would  have  been 
in  normal  times  for  the  same  quality  and  quantity  of 
equipment.  To  produce  the  same  rate  of  return  on  this 
investment  in  normal  times  a  much  greater  net  revenue 
from  operation  is  therefore  necessary. 

Besides,  there  must  be  on  this  added  investment,  be- 
tween now  and  the  time  prices  come  down  to  the  normal 
basis,  a  depreciation  reserve  sufficient  to  wipe  out  this 
loss  in  value — which  is  bound  to  happen — in  order  to 
keep  the  investment  always  down  to  the  rate-making 
value  of  cost  to  reproduce  less  natural  depreciation.    In- 


asmuch   BJ    eqilipmenl    costs    have   advanced    from    50    to 

LOO  per  cent,  this  additional  amount  to  be  deducted  from 
net  operating  revenue  is  not  insignificant. 

A  third  element  is  involved,  and  now  that  the  United 
States  is  at  war  assumes  greater  proportions,  namely, 
reserves  for  contingencies.  Canadian  companies  have 
found  these  to  be  very  large.  Such  reserves  act,  of 
course,  to  reduce  the  amount  of  net  earnings  available 
for  dividends. 

Nor  must  it  be  lost  sight  of  that  conditions  were  much 
worse  during  the  latter  part  of  1916  than  in  the  first 
part.  Materials,  wages  and  fuel  were  considerably 
higher  at  the  end  of  the  year.  In  other  words,  the  evil 
is  not  abating  but  is  greater  than  ever  before.  Had 
the  conditions  throughout  1916  been  the  same  as  at  the 
end  of  the  year  it  is  extremely  doubtful  if  the  net  earn- 
ings from  operation  for  1916  would  have  exceeded  those 
for  1915. 

It  becomes  evident,  therefore,  that  some  effort  must 
be  made,  and  that  at  once,  to  increase  the  operating 

OPERATING    RESULTS    OF    FOURTEEN     COMPANIES 


Gkoss  Opekatino 
Revenue 


Operating 

Expenses 


Opkkati.no  Ratio, 
per  Cent 


1915 


1<»16 


1915 


1916 


1915 


A $22,863,000    $20,882,000  ]$ll,908,O00 


B •  16,963,000     14,590,000 


15,160,000  13,472,000 
8,130,000  6,928,000 
8,091,000       7,635,000 


7,201,000 
6,863,000 
4,492,000 
1,810,000 
787,000 

714,000 
570,000 
457,000 
425,000 


6,952,000 
6,244,000 
3,980,000 
1,770,000 
701,000 

567,000 
499,000 
440,000 
350,000 


8,375,000 
7,731,000 
5,014,000 
5,013,000 

3,604,000 

3,741,000 

2,569,000 

737,000 

507,000 

474,000 
326,000 
270,000 
113,000 


Total...  $94,526,000  $85,010,000  ! $50, 382, 000  $44,426,000    53.3 


$10,457,000 
6,965,000 
6,798,000 
4,570,000 
4,877,000 

3,411,000 

3,201,000 

2,024,000 

687,000 

440,000 

362,000 
273,000 
244,000 
117,000 


52.0 
49.4 
51.0 
61.8 
62.0 

50.1 
54.5 
57.3 
40.8 
64.5 

66.5 
57.2 
59.0 
26.6 


50.1 
47.8 
50.5 
66.0 
63.9 

49.1 
51.3 
50.9 
38.9 
62.8 

63.8 
54.8 
56.5 
32.4 


52.2 


revenue  of  electric  light  and  power  utilities  without  in- 
creasing expenses  unduly  and  without  increasing  invest- 
ment charges. 

Two  ways  are  open — (1)  increase  rates  or  (2)  make 
strenuous  efforts  to  increase  off-peak  load. 

To  do  the  first  might  involve  criticism  and  certainly 
would  mean  a  commission  investigation  in  those  states 
having  commissions  with  regulatory  powers  on  rates  if 
domestic  rates  were  involved.  In  the  end  this  might 
prove  very  costly  in  legal  fees  and  in  engineering  inves- 
tigation fees.  Power  rates,  on  the  other  hand,  are  so 
low  that  it  would  probably  not  be  difficult  to  increase 
them  to  keep  step  with  the  increasing  cost  of  fuel  and 
labor.  In  fact,  some  companies  are  now  making  power 
contracts  with  provisions  that  rates  shall  bear  a  direct 
relation  to  the  cost  of  fuel. 

The  second  method,  on  the  other  hand,  arouses  no  ani- 
mosity, keeps  employees  hired,  and  builds  up  a  better 
and  more  stable  business  not  only  for  the  present  but  for 
the  future,  first,  by  increasing  the  diversity  factor  and, 
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second,  by  leveling  out  the  load  curve  and  thereby  cut- 
ting down  the  overhead  cost  per  kilowatt-hour  gener- 
ated. 

To  let  go  or  cut  down  a  productive  sales  staff  at  a 
time  when  it  can  be  most  useful  in  building  for  all  time, 
besides  strengthening  the  resources  of  the  present,  is, 
of  course,  a  dubious  policy  and  hardly  in  harmony  with 
the  great  economic  principle  that  business  must  go  on. 

The  one  question,  therefore,  that  remains  is,  can  the 
central  station  sales  department  develop  an  off-peak  load 
to  keep  down  the  cost  of  energy?  This,  of  course,  must 
be  answered  by  each  company  individually.  There  still 
remains  the  thought,  however,  that  no  city  has  reached 
its  saturation  point  for  electrical  installations.  Domes- 
tic consumption  along  the  lines  of  appliances  will  prob- 
ably be  the  most  effective  method  to  pursue.  This  for 
the  reason  that  the  consumption  is  large  and  the  energy 
rate  high.  Next  in  line  are  the  store  appliances  involv- 
ing the  use  of  fractional  horsepower  motors,  and  next 
are  probably  the  small  industrial  heating  appliances  for 
the  mechanic.  There  are  many  other  varied  opportuni- 
ties, but  it  all  simmers  down  to  the  one  thing — a  drive 
to  increase  the  appliance  load. 

This  is  almost  entirely  an  off-peak  load,  and  the  only 
added  operating  expense  that  would  amount  to  much 
would  be  fuel.  The  sales  expense  in  a  well-directed 
ntility  would  come  out  of  the  profits  on  appliances. 

As  a  result  there  would  be,  (1)  increased  earnings 
from  appliance  profits,  (2)  increased  earnings  from  op- 
eration, (3)  a  better  load  curve  that  would  be  of  value 
in  the  future  as  well  as  the  present,  and  (4)  a  reduced 
cost  per  kilowatt-hour  generated. 


POLICY  OF  LARGE-SCALE 

APPLIANCE  PURCHASING 

Successful  Experience  of  One  Central  Station  That 

Is  Buying  at  Wholesale  for  Resale 

at  List 

In  view  of  the  greatly  enhanced  prices  of  to-day,  cen- 
tral station  managers,  it  is  known,  are  hesitating  to 
lay  in  large  stocks  of  appliances.  Two  of  the  reasons 
most  frequently  advanced  are  that  prices  may  decline, 
resulting  in  a  loss,  and  that  customers  will  not  pay  the 
price. 

Under  the  present  conditions  of  material  shortage, 
factory  congestion  and  labor  shortage  it  is  extremely 
doubtful  if  any  recession  in  prices  will  occur  for  a  long 
time.  As  regards  the  customers'  willingness  to  pay  the 
price  the  doubt  is  largely  the  child  of  the  central  sta- 
tion managers'  fancy. 

Of  course  the  central  station  manager  knows  to  what 
extent  appliances  have  advanced — practically  doubled  in 
price  in  many  cases — but  there  is  absolutely  no  good  rea- 
son for  believing  that  customers  realize  this.  In  fact,  it 
is  much  more  reasonable  to  believe  that  customers  know 
almost  nothing  about  what  electric  appliances  should 
cost.  To  refrain  at  the  present  time,  when  the  off- 
peak  load  is  of  greater  economic  value  than  ever  before, 
from  pushing  appliances,  on  the  assumption  that  cus- 
tomers feel  that  prices  are  too  high,  is,  to  say  the  least, 
a  highly  inexpedient  policy  to  pursue. 

The  experience  of  a  central  station  in  what  is  prob- 
ably the  most  conservative  section  of  the  United  States 
in  buying  on  a  large  scale  for  resale  purposes  is  ex- 


tremely interesting  and  should  prove  of  value  to  central 
station  managers  who  are  undecided  on  this  matter. 

The  sales  manager  of  this  company  took  a  flyer  in 
electric  lighting  fixtures  a  few  months  ago,  while  on  a 
visit  to  New  York,  to  the  extent  of  some  $10,000,  and 
without  asking  for  an  "O.  K."  from  home.  When  the 
bills  began  to  appear  on  the  chief  executive's  desk  some 
question  arose  as  to  the  wisdom  of  the  purchase,  but  the 
sales  manager  secured  a  "stay"  of  sentence.  Within 
six  months  all  the  fixtures  were  sold  and  the  consumers 
were  "hollering  for  more"  in  the  face  of  a  two-dollar 
advance  for  the  fixtures  at  the  factory  on  supplementary 
orders.  The  sales  manager's  judgment  was  vindicated, 
and  he  followed  up  his  advantage  by  buying  1000 
vacuum  cleaners  and  a  carload  of  electric  signs,  all  of 
which  will  go  to  the  consumer  at  list  price.  Large- 
scale  buying  is  the  business  policy  of  this  company 
when  price  and  market  conditions  can  be  correctly 
"sensed." 


SERVICE  TO  "LESS-THAN- 

MINIMUM"  CONSUMER 

Southern   California   Company   Makes  Improvement 

on  Former  Method  for  Bringing  Monthly 

Consumption  Up  to   Par 

An  improvement  to  the  method  of  calling  a  cus- 
tomer's attention  to  the  fact  that  he  is  using  less  energy 
than  the  minimum  bill  allows,  described  on  page  516 


Additional  Service  Without  Expense 

You  might  have  used  more  energy  for  the 
same  expense.  If  interested  let  our  Local 
Superintendent  show  you  how  to  secure  the  best 
results   from    our  service. 


STICKER    NOTIFYING    CUSTOMER    THAT    LESS    ENERGY    THAN    IS 
ALLOWED    UNDER    MINIMUM    BILL   WAS    USED 

of  the  Electrical  World  for  March  17  last,  has  been 
made  by  the  Southern  Sierras  Power  Company.  It  is 
a  simple  sticker  in  red  ink,  a  reproduction  of  which 
is  shown  herewith. 


INTENSIVE  SOLICITATION 

OF  HOUSE-WIRING  CONTRACTS 

Tendency  Noticed  to  Spend  More  Time  in  Signing 

Up   Customers   in   Effort   to   Secure 

Orders  for  More  Outlets 

For  some  years  central  station  business  has  been  de- 
veloped extensively,  the  principal  idea  being  to  install 
service.  Of  late,  it  has  been  noticed,  there  has  been  ac- 
cumulating gradually  a  well-defined  feeling  that  more 
pains  should  be  taken  with  individual  installations,  that 
campaigning  should  be  more  intensive. 

It  is  not  enough  that  a  customer  have  the  regulation 
outlets.  Efforts  are  now  being  made  by  many  pro- 
gressive central  stations  to  induce  the  house  owner  to 
have  additional  outlets  for  dining-room  appliance  serv- 
ice, for  floor  lamps,  for  vacuum  cleaners,  washing  ma- 
chines and  other  appliances.  Even  though  the  cus- 
tomer has  no  appliances  and  even  though  he  has  no  im- 
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mediate  desire  to  purchase  an] .  the  Pad  that  ths  oul  let 
are  there  will  Bimplifj  the  purchase  of  these  appliam 
tmce  the}  ai  <■  de  tired. 

Among  those  central  stations  thai  are  leaning  to 
ward  this  Idee  of  more  Intensive  work  In  contracting 
for  house  wiring  is  the  Public  Service  Companj  of 
Northern  Illinois.  Speaking  before  the  commercial  men 
of  the  Illinois  State  Electric  Association,  Fred  H.  Scheel 
i  r  Joliet  said:  "I  think  thai  two  or  three  years  from  no* 
■  campaign  for  added  outlets  will  be  just  as  popular  as 
a  campaign  for  old  residence  wiring  Is  at  the  presenl 
time.  In  analyzing  ways  and  means  of  promoting  this 
work  we  find  thai  the  field  naturally  divides  itself  Into 
three  distinct  units: 

"First,  the  proposed  house  or  the  new  house  under 
process  of  construction;  Second,  the  house  already  wired 

hut    not    provided    with    appliance   outlets;    third,    the 
house  not   yet   wired. 

"Our  method  of  getting  business  from  the  first  ol 
these  fields  is  through  an  educational  campaign.  In  the 
second  field  we  solicit  additional  outlets  on  the  same 
basis  on  which  we  now  solicit  old-house-wiring  business. 
for  getting  business  in  the  third  field  a  plan  has  been 
adopted  for  making  appliance  outlets  an  important  part 
of  every  job  taken  either  by  us  or  by  the  contractor. 
Our  slogan  throughout  the  campaign  is  'More  sockets 
for  more  service!' 

"In  the  house  not  yet  wired  commissions  are  paid  as 
follows:  The  salesman  receives  a  commission  on  any 
contract  for  wiring  completed  residences  or  flat  build- 
ings which  are  signed  by  him.  Commission  will  not  be 
paid  on  a  re-wiring  job.  The  salesman  is  paid  a  com- 
mission on  each  contract  secured  for  wiring  a  completed 
or  flat  building,  provided  the  residence  or  flat  building 
requires  only  a  secondary  service  wire  drop  to  connect 
it  to  the  company's  lines.  These  commissions  are  paid 
in  accordance  with  the  following  schedule: 

"A.  A  commission  of  50  cents  where  the  contract  for 
wiring  only,  exclusive  of  fixtures,  is  $15  or  less  than 
$20. 

"B.  A  commission  of  75  cents  where  the  contract  for 
wiring  only,  exclusive  of  fixtures,  is  $20  or  less  than 

$30. 

"C.  A  commission  of  $1.25  where  the  contract  price 
for  the  wiring  only,  exclusive  of  fixtures,  is  $30  or  less 
than  $60. 

"D.  A  commission  of  $1.50  where  the  contract  price 
for  wiring  only,  exclusive  of  fixtures,  is  $60  or  more. 

"Additional  commissions  are  paid  as  follows: 

"A.  A  commission  of  40  cents  for  the  installation 
of  wiring  from  the  floor  underneath  the  dining-room 
table  to  a  point  under  the  leaves  of  the  table,  at  which 
point  there  shall  be  installed  a  receptacle  for  attaching 
electrical  appliances. 

"B.  A  commission  of  20  cents  for  each  baseboard  or 
floor  receptacle  installed  and  wired  for  in  dining  room, 
kitchen  or  basement  where  usual  outlets  for  lighting 
are  also  installed. 

"C.  A  commission  of  10  cents  for  each  baseboard  or 
floor  receptacle  installed  at  any  other  location  in  the 
house  where  usual  outlets  for  lighting  are  also  installed." 

Contracts  are  not  taken  on  the  company's  twenty-four- 
payment  plan  where  the  contract  price  including  wire 
and  fixtures  amounts  to  less  than  $24.  The  salesman, 
in  addition  to  receiving  his  commissions  on  contracts 
signed   by  himself,   receives,    at  the   discretion   of   the 


general  superintendent,  'me  halt  ol  the  commissions  on 
contracts  signed  by  the  contractor,  it  is  thought  that 
this  plan  of  paying  commissions  greatly  accelerate    the 
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OPERATING  EXPENSES  OF 

ELECTRIC  DELIVERY  TRUCK 

1  hiily  Cost  for  2-Ton  Truck,  $6.92  ;  for  3V4-Ton  Truck, 
$7.92,  and  for  5-Ton  Truck,  $8.87,  in  Ice- 
Cream    Delivery    Service 

At  a  recent  convention  of  the  National  Association  of 
Ice  Cream  Manufacturers,  A.  L.  I'arkhurst  gave  BOm< 
figures  showing  what  it  costs  to  use  electric  trucks  for 
in-  cream  delivery.  The  figures  shown  herewith  ar< 
for  2-ton,  H'^-ton  and  5-ton  trucks: 

2-Ton        8%-Ton        ..  'ion 

Truck  Truck  Ti  U 

Repairs    and    painting $140.00  1165.00  *i 

ery    repair    and    renewal :{12.7f»  347.00 

Tire  repair  and  renewal 212.90  344.61  189.80 

.Miscellaneous,   grease,    water,   etc..  40.00  50.00 

Garage,  at  .fir.  per  month imj.oo  180.00  180.00 

Driver,  at   $15  per  week 780.00  780.00 

Electric  energy,  at  4  cents  per  kw.-hr.  316.00  362.00  446.00 

Depreciation  of  chassis,  at  10  percent  185.80  225.00  2.".:;. 72 

Depreciation  of  body,  at    20  per  cent  60.00  100.00 

interest,  at  3   iter  cent 99.00  123.7.",  1 4 3 . 2 r, 

Liability    insurance    100.00  100.00  100.00 

Fire  insurance,  at  l  percent 33.00  41.25  47. 7f> 

Total  cost,  per  year $2,458.95      $2,813.61      $3,149.40 

Totiil    cost,    per   day $6.92  $7.92  $8.87 


FLOODLIGHTING  AN 

ART  MUSEUM  WINDOW 

Five-Hundred  Watt   Unit   Used  to   Bring  Out  Full 

Beauty  of  Costly  Window  at  Worcester,  Mass. 

Designed  by  Lafarge 

An  unusual  application  of  floodlighting  was  recently 
made  at  the  Worcester  (Mass.)  Art  Museum  by  the 
Worcester  Electric  Light  Company.  At  the  rear  of  the 
building  is  a  stained-glass  window,  20  in.  by  40  in.  (50.8 
cm.  by  101.6  cm.)  in  dimensions,  designed  by  John  La- 
farge of  New  York.  The  figure  is  that  of  a  peacock 
in  full  high  colors,  the  deepest  and  darkest  of  colors 
being  on  the  neck  and  head.  The  window  is  composed 
of  three  layers  of  heavy  glass.  The  first  layer  consists 
of  eight  pieces  leaded  together,  the  second  layer  is 
composed  of  a  larger  number  of  pieces  fused  together, 
and  the  third  layer  consists  of  a  very  heavy  piece  of 
ground  glass  binding  the  three  layers  together. 

To  see  the  window  in  its  full  beauty  it  was  necessary 
to  have  a  bright,  sunny  day ;  on  dark  days  and  at  night 
it  was  obscure.  To  overcome  this  difficulty,  a  500-watt 
gas-filled  lamp  with  a  floodlight  projector  was  mounted 
on  the  outside  of  the  building  about  15  ft.  (4.6  m.) 
from  the  wall  and  placed  in  such  a  way  as  to  throw  the 
direct  rays  on  the  window.  The  lamp  was  supplied  by 
a  circuit  of  No.  14  wire  run  from  a  panelboard  in  the 
basement.  The  cost  of  the  installation  was  about  $100. 
The  problem  of  properly  lighting  this  window  had  been 
several  times  considered  by  electrical  interests  in 
Worcester,  but  until  the  application  of  floodlighting 
was  made  it  had  not  been  solved.  The  window  is  said 
to  be  the  most  expensive  one  for  its  size  in  the  United 
States,  having  cost  about  $7,000. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


SWITCHBOARD  MEANT  FOR 

ELECTRIC-FURNACE  WORK 

A  Description  of  an  Inexpensive  Switchboard  Giving 

Great  Flexibility  in  the  Operation  of  Small 

Electric  Furnaces 

AT  THE  meeting  of  the  American  Electrochemical 
Society  held  in  Detroit  from  May  2  to  5  a  paper 
was  presented  describing  a  rather  simple  switch- 
board for  experimental  electric-furnace  work,  the  au- 
thor being  W.  L.  Badger  of  the  University  of  Michigan. 

The  transformer  is  rated  at  10  kva.  and  is  built  for 
230  volts  on  the  high-tension  side.  The  high-tension 
winding  has  five  taps,  so  that  low-tension  voltages  of 
10  per  cent  above  nominal,  5  per  cent  above  nominal,  5 
per  cent  below  and  10  per  cent  below  may  be  obtained. 
On  the  low-tension  side  are  two  10-volt  coils  and  two 
20-volt  coils. 

A  diagrammatic  sketch  of  the  wiring  is  shown  in 
Fig.  1.  The  supply  line  is  connected  to  a  double-pole 
circuit-breaker  at  the  top  of  the  board.  This  is  pro- 
vided with  both  overload  and  shunt-release  coils.  From 
the  breaker  the  current  passes  to  the  double-pole  double- 
throw  switch  /,  which  connects  the  220  volts  either  to 
the  busbars  direct  or  to  the  high-tension  side  of  the 
transformer  through  the  three  single-pole,  double-throw 
switches  E,  F,  and  G.  The  five  taps  of  the  high-tension 
winding  are  connected  to  these  as  shown  by  the  numer- 
als.   The  connections  are  as  follows : 


Voltages     Generated     in 

Low-Tension  Coils 

10  per  cent  above  nominal 

5  per  cent  above  nominal 
Nominal 

5  per  cent  below  nominal 
10  per  cent  below  nominal 


The  connections  of  the  low-tension  coils  are  made  by 
means  of  the  four  rows  of  knife-blade  fuse  clips  shown 
at  the  right  side  of  the  board.  The  four  upper  clips  are 
connected  by  a  busbar,  as  are  also  the  four  lower  ones. 
The  low-tension  coils  are  connected  diagonally  across 
the  two  middle  rows  as  indicated.  The  extreme  left 
clip  of  the  second  row  and  the  extreme  right  clip  of  the 
third  row  are  to  form  a  bridge  in  making  the  30-volt 
connection.  Connections  are  made  by  short  copper  bars 
with  suitable  handles,  which  can  be  plugged  into  any 
pair  of  clips  in  a  vertical  line.  By  this  means  any  com- 
bination of  series,  parallel  or  series-parallel  connections 
can  be  made,  giving  low-tension  voltages  of  60,  50,  40, 
30,  20  or  10  volts  at  ratings  of  100,  83,  67,  100,  100  and 
33  per  cent  respectively.  The  connections  are  shown 
below : 
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Down 
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With  any  one  of  these  arrangements  the  voltage  may 
be  varied  through  five  smaller  steps  by  means  of  the 
switches  E,  F  and  G,  as  shown  above.  The  result  is 
a  very  flexible  arrangement,  particularly  suitable  for 
granular  carbon  resistance  furnaces  where  there  is  a 
wide  range  of  resistance  as  temperature  changes.     The 
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FIG.    1 — WIRING    OF    SIMPLE    SWITCHBOARD    FOR   EXPERIMENTAL 
ELECTRIC-FURNACE    WORK 

actual  voltages  delivered  when  no  current  is  being  used 
are  as  follows: 


64.5 

53.5 

43.0 

32.5 

21.5 

12.0 

61.5 

51.0 

11.0 

31.0 

20.5 

11.5 

59.0 

49.0 

39.0 

30.0 

20.0 

11.0 

56.0 

46.5 

3T.o 

28.5 

19.0 

10.5 

53.5 

t  1  5 

35.5 

27.5 

1S.0 

10.0 

From  the  low-tension  connections  the  current  passes 
through  the  ammeter  transformer  and  then  to  the  fur- 
nace-room busbars.  A  pair  of  terminals  J  is  added  so 
that  current  may  be  taken  directly  from  the  board.  The 
voltmeter  is  so  connected  that  it  can  be  used  to  read 
the  voltage  on  the  busbars  or  the  voltage  across  the 
binding  posts  C.  By  this  latter  arrangement  it  is  pos- 
sible to  take  the  voltage  drop  across  any  part  of  the 
furnace.  At  the  bottom  of  the  board  is  a  pair  of  bind- 
ing posts  K  to  which  the  shunt  coil  of  the  circuit  breaker 
is  attached.  By  means  of  a  220-volt  push  button  the 
breakers  may  thus  be  tripped  by  the  person  working  at 
the  furnace. 

Since  the  busbars  may  carry  both  220  volts  and  the 
low-voltage  current,  both  ammeter  and  voltmeter  have 
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double  icales.  Tin-  voltmetei  read  Q  to  <•>  01  (|  to  160 
volts,  the  change  being  made  bj  the  iwitch  i  The 
low  tension  circuil  Includes  sn  BOO  to  •"»  trsntformer, 
and  the  in).'ii  tension  circuit  ■  nw  t<>  5  transformer, 
Some  nuggestionH  <>f  possible  Improvement!  ere  sdded, 


Generators,  Motors  and  Transformers 
PorqU*  tind  Slip  <>1   the  I  mind  ion  Motor.-    M.   KL0S8. 

Neglecting  in  Pig.  2  the  stater  resistance,  it  is  shown 

that  M  .1/.,        2  S(S  S.„       S„.  Si.  where  M       torque  at 

p 

a 


r' 


I  1  3  +  5  f>  7  8 

FIG.   2 — CURVE   GIVING  RELATION   BETWEEN   TORQUE  AND   SLIP 

slip  S,  and  M„,  and  S„,  are  the  torque  and  slip  when  the 
torque  is  a  maximum.  This  equation  is  of  the  form 
y  —  2/(x  -4-  1/x),  and  is  the  same  for  all  motors;  the 
curve  can  be  drawn  once  for  all.  If  the  starting  moment 
be  Mx,  then  MjMm  =  2/(Sm  +  1/Sm),  and  this  equation 
can  be  represented  by  the  same  curve  if  the  abscissae 
are  taken  to  represent  1  'S,,,  and  the  ordinates  MjMm. 
With  the  aid  of  this  curve  the  relations  between  torque 
and  slip  can  be  immediately  determined  for  any  motor 
for  which  Mm  and  S,„  are  known.  The  geometrical 
properties  of  the  curve  are  very  fully  discussed.  The 
value  of  Sm  is  shown  to  be  RJ^/E3.0,  where  Ea.a  =  rotor 
emf.  per  phase  with  circuits  open  and  machine  sta- 
tionary, #,  =  resistance  per  phase  of  rotor  winding, 
I  j  =  ideal  short-circuit  current  in  rotor  winding  (cor- 
responding to  the  diameter  of  the  current  circle).  In 
order  to  obtain  the  maximum  torque  at  starting,  Sm  =  1, 
and  R2  =  E.Jlj..  The  relation  between  normal  full-load 
torque  Mu  and  the  maximum  torque  is  determined  from 
the  point  of  view  of  overload  capacity ;  suppose  the  re- 
quired overload  capacity  be  p,  and  that  an  allowance  of 
15  per  cent  be  made  for  safety,  Mn  =  0.85Mm/p,  and  it 
follows  that  MjMm  =  2.35p  (Sm  +  I/Sm).  The  ratio 
between  the  starting  torque  and  full-load  torque  can 
thus  be  found  from  the  value  of  Sm  for  any  given  value 
of  the  overload  capacity  p.  A  series  of  curves  connect- 
ing these  quantities  is  given  in  the  original.  The  in- 
fluence of  the  resistance  of  the  stator  windings  is  next 
considered ;  it  is  shown  that  the  formula  Sm  =  RJ2d/E2.0 
is  applicable  to  this  case  as  well  as  to  the  previous  one, 
and  that  M/Mm  =  (2  +  z)/(S/Sm  +  Sm/S  +  z),  where 
z  =  2I1ar1/E1, /,<*  being  the  diameter  of  the  current  circle 
measured  to  the  scale  of  the  primary  current,  r,  the 
resistance  of  the  stator  winding  per  phase,  and  Ex  the 
applied  emf.  per  phase.  For  motors  with  a  pole  pitch  of 
about  10  cm.  or  15  cm.  the  value  of  z  is  about  0.30;  for 
those  with  a  pole  pitch  of  20  cm.,  z  =  0.15.    For  smaller 


value-  of  1  the  curve  connecting   II  W„,  with  s  sm  is 

Indistinguishable  from  thai  obtained  by  neglecting  the 

tatoi  resistance,  and  when  the  latter  is  employed  in  de- 

termining  the  starting  torque  the  error  is  on  the  tide 

Of  safety.     In  the  illustration  the  lull  line  curve  passing 

through  M  is  drawn  fore      0.80,  while  the  dotted  curve 

applies    for  I  '»;    Le.,    for   no  stator   resistance.      The 

maximum  torque  is  given  by  M,„  0.973/im/n  in  kg.  m., 
Where  n,  synchronous  speed  of  motor  in  r.p.m.  and 
/',„  l\E,l,,i  (2  I  z).— From  Arrliir.  /.  EUktrot,  Vol.  V. 
page  59,  1916,  abstracted  in  Science  Abstracts,  Section 
B,  Feb.  26,  1917. 

Lamps  and  Lighting 
Arcs  Under  Pressure. — W.  Mathikskn. — Investiga- 
tions carried  out  by  O.  Lummer  on  the  melting  of  car- 
bon and  the  production  of  the  temperature  of  the  sun 
showed  that  the  brilliance  of  the  positive  crater  of  an 
arc  increases  with  the  pressure  of  the  surrounding  air. 
This  has  led  to  the  expectation  that  arc  lamps  might  be 
improved  by  the  use  of  compressed  air.  The  present 
tests  were  made  in  the  laboratories  of  Korting  and 
Mathiesen  with  the  object  of  developing  an  improved 
commercial  lamp,  with  the  result  that  the  conclusion 
has  been  drawn  that  the  use  of  compressed  air  shows  no 
promise  of  being  usefully  applicable  to  arc  lamps  in  the 
present  state  of  technical  knowledge.  The  tests  were 
made  at  a  constant  current  of  10  amp.  with  various 
types  of  carbons  of  diameter  10  mm.  for  the  positive 
and  9  mm.  for  the  negative.  In  one  series  of  experi- 
ments the  arc  had  inclined  carbons,  with  the  positive 
horizontal,  that  could  be  viewed  from  two  different  di- 
rections through  openings  in  the  containing  vessel. 
These  openings  were  used  for  photometric  measure- 
ments and  also  to  project  images  of  the  arc  on  a  screen, 
so  as  to  study  the  length  and  form  of  the  arc  and  the 
shape  of  the  carbon  tips.  A  large  number  of  pictures 
of  the  arc  under  varying  conditions  are  reproduced  in 
the  article.  The  air  pressure  was  varied  from  3.4 
atmospheres  vacuum  to  5  atmospheres  compression.  It 
was  found  that  the  arc  becomes  unstable  and  shrinks  in 
dimensions  at  the  higher  air  pressures  and  that  its 
length  is  shortened  at  constant  voltage.     If  the  arc  is 

AIR-PRESSURE  TESTS  WITH  VARIOUS  TYPES  OF  CAREON 


Cp.  at  45  Dec  to  Axis  of  Posrnvi  Carbon 


Atmospheres 


0  12  3 


Noris  cored  (pos.)           1  Inclined  ,       Volts        68-70  1  68-70  1     73      72-75       75 

Noris  solid  (neg.) carbons           Cp.          2170  1  2600     2930     3200  |  3100 

10  mm.  and  9  mm           :  10  amp.     Watts/Cp.    0.318  1  0.265  1  0.250  !  0.230  '  0.242 

75-80 

2820 

0.274 

Excello  104  (pos.)             Inclined         Volts           35         40         45         50         55         60 

Noris  solid  (neg.) carbons           Cp.           1400  !  2100  !  2720  i  3420  ,  4300       4600 

10mm.and9mm              10  amp.     Watts/Cp.     0.26  !  0.19  I  0.1661 0.146    0.128;  0.130 

Mean  Hemispherical  Cp. 

Noris  solid  (pos.) '  Vertical 

Solid     with     graphite!  carbons 

(neg.) , 

12  mm.  and  10  mm 11  amp. 

65  volts 


Watt  698    I    692    I    692 

Cp. 

960    ,   1000      1000 
Watts/Cp.    0 .  725    0 .  692    0 .  692 


1040 
0.680 


710       720 


760 
0.945 


to  be  maintained  of  approximately  constant  length,  in- 
creased voltage  has  to  be  applied  with  increased  air 
pressure.  When  Excello  cored  carbons  (fluoride  of 
calcium)  were  used  as  positives  it  was  found  that  with 
inclined  carbons  and  increased  air  pressure  the  positive 
carbon  tended  to  form  a  wedge-shaped  projection  over 
the  negative  carbon  so  as  to  cut  off  the  light  given  out 
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by  the  crater.  This  could  be  removed  by  increasing  the 
arc  voltage.  On  one  series  given  the  voltage  was  in- 
creased from  30  volts  at  0  atmosphere  to  60  volts  at  5 
atmospheres  with  the  arc  length  approximately  constant. 
Regarding  the  instability  of  the  arc  it  appears  that 
while  it  is  possible  to  work  up  to  5  atmospheres  with 
vertical  carbons,  the  arc  becomes  too  erratic  for  useful 
purposes  at  1  atmosphere  when  the  carbons  are  inclined. 
The  consumption  of  carbon  increases  with  the  air  pres- 
sure, being  nearly  doubled  when  the  pressure  is  raised 
from  0  atmosphere  to  5  atmospheres.  Photometric  tests 
are  given  for  many  series  of  tests  with  various  types 
of  carbons.  Those  shown  in  the  table  are  typical. — 
Elek.  Zeit.,  Oct.  12  and  19,  1916;  abstracted  in  Science 
Abstracts,  Section  B,  Feb.  26,  1917. 

Traction 
Inductive  Field  Shunts  for  Railway  Motors. — L.  Ad- 
ler. — In  the  early  days  of  electric  traction  the  weaken- 
ing of  the  field  of  motors  was  recognized  as  a  method  of 
reducing  the  current  consumption  and  heating  of  the 
motors.  The  use  of  this  principle  was  abandoned  owing 
to  the  fact  that  flashing-over  resulted.  Its  adoption  was 
again  tried  with  the  advent  of  motors  with  commutat- 
ing  poles,  but  although  the  motors  were  well  able  to 
carry  the  full  steady  load,  flashing-over  and  severe 
sparking  at  the  brushes  occurred  if  the  armature  cur- 
rent was  momentarily  interrupted,  as  is  common  when 
the  current  is  taken  through  a  sliding  contact.  This 
was  due  to  the  fact  that  the  series  fields  of  the  motors 
were  shunted  by  non-inductive  resistances,  which  caused 
abnormal  current  rushes  to  occur  on  account  of  the  mag- 
netic inertia  of  the  polar  windings.  Improvement  was 
effected  by  strengthening  the  springs  of  the  sliding  con- 
tacts and  increasing  the  number  of  contacts.  It  was 
found  that  the  trouble  was  marked  if  the  time  of  inter- 
ruption of  the  current  exceeded  one-third  second  and 
that  flashing  over  took  place  with  50  per  cent  weaken- 
ing of  the  field  if  the  interruption  was  of  the  order  of 
one  to  one  and  one-half  seconds.  If  the  field  of  the 
motors  was  reduced  by  shunting  to  85  to  90  per  cent  of 
its  full  value,  no  trouble  was  experienced  at  the  brushes 
due  to  the  shunting.  One  method  of  preventing  the 
above  ill  effects  is  to  install  relays  that  cut  off  the 
shunts  when  the  armature  current  is  broken,  so  that 
when  the  circuit  is  re-established  the  motors  have  their 
full  fields.  This  method  is  efficient  on  current  inter- 
ruption, but  does  not  give  the  required  result  when 
short  circuits  occur  in  the  network.  It  involves  the 
use  of  somewhat  delicate  apparatus  on  the  vehicle.  A 
second  method  that  is  applicable  is  to  weaken  the  fields 
of  the  motors  by  subdividing  their  field  windings  and 
bringing  out  tappings.  The  method  that  is  now  advo- 
cated is  the  provision  of  inductive  shunts  instead  of 
non-inductive  shunts.  The  self-induction  of  the  shunts 
should  be  somewhat  greater  than  that  of  the  field  coils 
to  which  they  are  connected  in  parallel.  If  the  field 
current  is  to  be  reduced  to  less  than  60  per  cent  of  its 
full  value,  the  shunting  should  be  effected  in  two  steps 
to  avoid  serious  rushes  of  current  in  the  armature.  In 
this  case  the  first  step,  which  is  not  used  for  steady 
running,  connects  across  the  field  a  shunt  containing 
a  non-inductive  resistance  in  series  with  an  inductive 
resistance,  and  the  second  step  is  obtained  from  the 
first  by  short-circuiting  the  non-inductive  resistance. 
Illustrations  are  given  of  shunts  of  this  type  built  by  a 
German   company   and   used   with    success   on    a    large 


number  of  railways.— From  Elek.  Zeit.,  Nov.  30,  1916; 
abstracted  in  Science  Abstracts,  Section  B,  March  31, 
1917. 

Installations,  Systems  and  Appliances 

Heating  of  Plant  and  Transmission  Lines  by  Short 
Circuits. — L.  Binder. — In  large  generating  stations 
and  distributing  networks  it  is  customary  to  adjust  the 
circuit  breakers  so  that  on  a  short  circuit  the  current 
is  not  interrupted  until  after  one  to  ten  seconds.  On 
this  account  the  fear  has  been  expressed  that  the  plant 
and  line  may  be  exposed  to  excessive  heating  or  me- 
chanical strains.  As  oscillograms  have  shown  that  the 
maximum  forces  come  into  play  with  extreme  sudden- 
ness, it  is  not  possible  to  protect  the  apparatus  by  cir- 
cuit breakers  against  strains  arising  from  this  cause. 
In  the  present  article  the  heating  effects  are  calculated, 
and  it  is  shown  that  in  general  no  overheating  of  the 
generators,  transformers  and  line  will  take  place  even  in 
the  extreme  case  of  the  circuit  being  interrupted  after  as 
long  as  ten  seconds.  The  coils  of  current  transformers  and 
circuit  breakers  are  endangered  most,  and  it  is  recom- 
mended that  for  these  parts  the  ratio  of  the  greatest 
possible  effective  short-circuit  current  to  the  rated  cur- 
rent should  be  not  greater  than  65/V*  f°r  these  parts, 
which  t  seconds  is  the  duration  of  the  short  circuit. 
The  ratio  of  the  effective  short-circuit  current  to  the 
permanent  value  of  the  short-circuit  current  may  be 
taken  as  averaging  1.3  for  short  circuits  of  ten  seconds' 
duration,  and  this  would  give  a  value  50/\/t  for  the 
above  ratio  in  terms  of  the  permanent  short-circuit 
current.  The  calculations  are  extended  to  the  case  of 
electrical  apparatus  and  lines  made  of  "substitute" 
metals  such  as  aluminum,  zinc  and  iron,  and  it  is  found 
that  notwithstanding  the  higher  resistivity  of  these 
metals  compared  to  that  of  copper,  the  heating  effects 
are  generally  smaller. — From  Elek.  Zeit.,  Nov.  2  and  9, 
1916;  abstracted  in  Science  Abstracts,  Section  B,  Feb. 
26,  1917. 

Wires,  Wiring  and  Conduits 

Insulating  Material. — A  note  on  a  German-made  in- 
sulating material,  called  "galalith,"  which  resembles  horn 
and  celluloid  and  consists  essentially  of  casein  and  for- 
maldehyde. Galalith  is  prepared  by  heating  skimmed 
milk  with  caustic  alkali ;  from  the  clarified  solution  the 
casein  is  precipitated  by  means  of  acid  and  filtered.  The 
water  is  removed  by  compression  and  by  drying;  the 
latter  process  has  to  be  very  slow  and  takes  several 
weeks.  The  resulting  dry  casein  plates  are  saturated 
with  formaldehyde  and  dried  again.  The  final  product 
is  of  a  yellow-white  color  and  translucent  and  makes 
an  excellent  insulator,  which  may  be  shaped  cold  after 
having  been  softened  by  the  aid  of  hot  water.  It  has 
no  odor  and  is  less  inflammable  than  celluloid,  but  it  is 
not  quite  transparent  and  cannot  be  prepared  in  the  thin 
films  in  which  celluloid  is  utilized.  The  specific  gravity 
is  about  1.32,  and  the  hardness  2.5  on  the  Mohr  scale. 
— London  Electrician,  April  6,  1917. 

Miscellaneous 
Depreciation  of  Plant. — F.  Gill  and  W.  W.  Cook. — 
Their  full  paper  read  before  the  (British)  Institution 
of  Electrical  Engineers  on  principles  involved  in  com- 
puting the  depreciation  of  plant.  A  full  account  is  also 
given  of  the  discussion  which  followed  the  presentation 
of  the  paper  in  London  as  well  as  in  other  local  sec- 
tions.— Journal  Inst,  of  Elec.  Engineers,  February,  1917. 
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CONTROL  OF  OMAHA  COMPANY 

PASSES  TO  NEW  INTERESTS 

American  Power  &  Light  Company  and  Local  Omalu 
Capitalists  Acquire  All  of  tUe  Outstand- 
ing   Common    Stock 

The  American  Power  &  Light  Company  and  local  in 
teresta  at  Omaha.  Neb.,  have  acquired  all  of  the  common 
k  of  the  Omaha  Electric  Light  &  Power  Company. 
Combined    gross    earnings    of    the    Omaha    Electri< 

Light  &  Tower  Company  and  its  subsidiary  for  the 
twelve  months  ended  March  31,  1917,  were  $1,851,161*. 
Operating  expenses  were  $1,100,245,  and  net  earnings 
$750,916. 


PROGRESS  ON  LOS  ANGELES 

AQUEDUCT  POWER  SYSTEM 

Total  of  37,500  Hp.  Available  for  City  Distribution, 

Contracts  Being  Signed  for  New  Business, 

and  Substations  Under  Way 

Pending  final  completion  of  the  plan  for  purchasing 
distributing  systems  of  the  Southern  California  Edison 
Company  and  the  Pacific  Light  &  Power  Corporation, 
as  outlined  in  the  Electrical  World  of  April  28,  the 
city  of  Los  Angeles  is  finishing  the  construction  of  its 
system  for  generating  and  distributing  energy. 

On  April  10  current  was  delivered  at  the  central  sub- 
station at  Holly  and  St.  John  Streets,  Los  Angeles,  over 
the  100,000-volt  line  from  the  generating  plant  in  San 
Francisquito  Canyon.  This  plant,  which  is  connected 
with  the  city  by  44  miles  of  transmission  line,  is  now 
fully  equipped  and  able  to  deliver  the  full  rating  of 
37,500  hp.  as  soon  as  there  is  demand  for  this  quantity. 
Final  work  on  the  transmission  line  has  been  rushed 
during  the  last  few  months,  a  great  portion  of  it  hav- 
ing been  done  between  Jan.  15  and  March  15. 

In  addition  to  the  central  receiving  substation,  three 
distributing  substations  within  the  city  limits  are  under 
way  or  contemplated.  The  Garvanza  substation,  in  the 
northern  part  of  the  city,  is  now  operating,  being  fed  by 
two  duplicate  33,000-volt  lines  from  the  central  receiving 
substation.  The  total  transformer  capacity  at  this  plant 
is  1800  kw.,  the  secondary  system  fed  from  this  point 
being  2200  volts,  three-phase,  three-wire. 

A  substation  at  Slauson  Avenue  and  Figueroa  Street, 
to  have  an  ultimate  capacity  of  3600  kw.,  stepping  down 
from  33,000  volts  to  2200  volts,  is  under  construction. 
This  is  expected  to  be  ready  about  July  1,  to  supply  the 
12,000  consumers  in  the  district,  one-half  of  whom  have 
signed  up  for  municipal  service.  This  district  is  now 
served  exclusively  by  the  Los  Angeles  Gas  &  Electric 
Corporation,  which  is  not  considering  the  transfer  of 
its  rights  to  the  city.  The  city  is  therefore  planning 
to  parallel  the  distribution  system  of  that  company  in 
this  district.  The  900  street  lights  that  would  logically 
be  served  from  a  station  at  this  point  are  being  supplied 


by  the  Los  Angeles  Gas  &   Electric  Corporation  on  a 

contract  which  can  he  terminated  on  thirty  days'  notice, 
and  this  business  will  of  COUrse  be  assumed  by  the  Citj 
as  soon  as  the  substation  is  ready  for  service.  About 
700  new  lights  will  then  be  installed. 

The  distributing  lines  of  the  municipal  system  ha\e 
been  laid  OUt  with  the  idea  of  placing  other  substation- 

in  the  San  Pedro  and  Wilmington  district  and  in  Holly- 
wood, these  points  being  center-  of  consumption  within 
the  city  limits.  The  lines  have  been  built  to  these  two 
points,  but  construction  on  the  substations  is  not  yet 
under  way. 

As  the  ELECTRICAL  World  goes  to  press  the  city 
and  representatives  of  the  power  companies  have 
agreed  on  terms  of  a  contract  for  purchase  of  the  two 
distribution  systems  and  have  executed  a  working  agree- 
ment which  provides  for  distribution  of  the  city's  power 
over  the  companies'  lines  for  two  months  or  pending 
the  results  of  a  bond  election  to  be  held  on  June  5, 
when  the  people  will  be  asked  to  authorize  $12,000,000 
bonds  for  consummating  the  purchase  plans  and  for 
further  power  development. 

This  working  agreement  became  effective  May  1.  The 
city,  however,  will  continue  to  maintain  its  own  forces  to 
manage  the  business,  which  will  be  increased  materially 
by  entry  of  the  Los  Angeles  Gas  &  Electric  Corporation. 
Under  the  two  contracts  the  lines  of  the  two  companies 
which  it  is  proposed  to  purchase  are  not  to  be  paralleled. 

Los  Angeles  Municipal  System  Application  Filed 
with  Commission 

The  city  of  Los  Angeles,  the  Southern  California  Edi- 
son Company  and  the  Pacific  Light  &  Power  Corporation 
have  filed  with  the  California  Railroad  Commission  a 
joint  application  for  determination  by  the  commission  of 
its  jurisdiction  over  an  agreement  for  the  sale  of  elec- 
trical energy  by  the  city  to  these  companies,  an  ap- 
proval of  this  agreement  if  the  commission  holds  that 
it  has  such  jurisdiction,  and  pending  this  determination 
an  order  by  the  commission  authorizing  the  petitioners 
to  carry  out  the  contract  made  by  the  three  parties. 

The  agreement  that  the  city  and  electric  companies 
want  approved  is  the  result  of  long  negotiations  for  the 
purchase  of  distribution  systems  in  Los  Angeles  of  the 
two  companies  by  the  city  and  for  a  temporary  operating 
agreement.  The  temporary  contract  will  permit  the  is- 
sue and  sale  of  the  city's  electric  energy  until  after 
the  election  of  June  5,  when,  if  the  systems  are  bought, 
the  city  will  distribute  its  own  electricity.  The  details 
of  the  temporary  agreement  were  announced  in  the 
Electrical  World  for  April  28,  page  816. 

If  the  twelve-million-doliar  power-bond  issue  is  not 
carried  the  city  may  extend  the  contract  beyond  July 
1  upon  ten  days'  notice  to  the  companies,  and  will  have 
the  right  to  cancel  the  extension  of  the  contract,  which 
calls  for  two  years'  operation,  upon  three  months'  notice. 
The  right  to  cancel  the  contract  is  available  to  the  city 
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upon  the  initiative  or  by  two-thirds  vote  of  the  City 
Council  of  Los  Angeles,  after  the  Public  Service  Com- 
mission of  Los  Angeles  has  voted  to  do  so.  The  fact 
if  that  the  companies  have  already  connected  their  dis- 
tributing systems  with  the  Los  Angeles  power  lines  in 
anticipation  of  approval  by  the  Railroad  Commission 
following  the  signing  of  the  contract  by  the  companies 
jnid  the  city. 


STRONG  POLICE  POWER 

OF  FLOODLIGHTING 

Value  of  Electric  Illumination  as  Protection  for  Coal 

Piles  and  Other  Property  of  Central 

Station  Companies 

In  the  comparatively  short  space  of  time  since  war 
was  declared  against  the  German  government  much  has 
been  done  in  all  parts  of  the  country  to  protect  plants 
by  the  use  of  floodlighting  at  night.  Fortunately  the 
commercial  progress  and  technical  development  of  flood- 
lighting enabled  its  instant  utilization  in  this  necessary 
safeguard. 

Central  station  companies  operating  by  steam  power 
and  hydroelectric  properties  turned  promptly  to  flood 
lamps  as  providing  a  valuable  supplement  to  their 
policing  plans.  Industrial  establishments  of  every  char- 
acter are  installing  flood  lamps  in  large  quantities. 
Whether  they  employ  large  or  small  forces  of  employees, 
manufacturing  companies  have  learned  that  such  il- 
lumination is  a  powerful  moral  deterrent  against  pos- 
sible disorder  or  sabotage. 

Thus  the  old  lesson  of  "the  police  power  of  light"  is 
being  put  to  new  use  to  guard  plants.  It  does  not  re- 
quire much  argument  to  convince  the  owner  of  a  factory 
that,  aside  from  the  moral  suasion  wielded  by  strong 
light,  there  is  economy  in  the  use  of  a  medium  which 


OUTDOOR  SUBSTATION  FLOODLIGHTED 

reduces  the  number  of  men  for  guarding  a  plant  after 
dark  and  at  the  same  time  makes  their  work  more 
thorough  and  the  results  surer. 

One  of  the  greatest  advantages  of  floodlight  can  be 
obtained  by  its  use  on  the  coal  piles  of  a  central  station 
company.  Depleted  though  such  piles  have  been  by  the 
abnormal  coal  situation,  they  represent  greater  value 
per  ton,  as  coal  remains  high  and  the  companies  are 
making  every  effort  to  build  up  adequate  reserves. 


PROTECTING    COAL-CONVEYING    SYSTEM    AND    STORAGE    YARDS    OF    CENTRAL  STATION   BY   LIGHTING   AT    NIUHT 
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PLOODLIGH  I  iNCi  PROTECTS 

A  PLANT  ON  RIVER  FRONT 

mewhere   m   New    England*1    Flood    Lamps   An- 
Used  to  Light  tiu-  Entire  Riv«  Wall  and 
the  Adjacent  Wateri 

An  [mportanl  steam-turbine  plant  supplying  ■  large 
Dumber  of  power  ami  lighting  customers  and  also  an 
electric  railway  "somewhere  In  New  England"  is  pro 
tected  at  various  points  bj  well  placed  flood  lamps.  Sei 
era!  air  mounted  on  brackets  on  the  side  of  the  station 
building  bordering  e,  river  navigable  to  small  craft. 
The  management   decided  to  take  no  chances  on  the 


METHOD  OF  FLOODLIGHTING  A  NEW  ENGLAND  RIVER-BANK  PLANT 

approach  of  hostile  parties  by  water,  and  the  lamps  flood 
the  entire  river  wall  of  the  station  and  the  adjacent 
waters  most  satisfactorily.  A  500-watt  unit  is  employed 
in  the  case  illustrated.  It  throws  a  spreading  sheaf  of 
light  rays  along  the  wall  in  the  form  of  a  luminous  cur- 
tain parallel  with  the  brickwork. 


BUSINESS  OF  UNITED 

GAS  IMPROVEMENT  COMPANY 

More  Electrical  Properties  Acquired — Electrical  En- 
ergy Sales  Gain  20.61  Per  Cent — Analysis 
of  Assets   and   Liabilities 

Samuel  T.  Bodine,  president  United  Gas  Improvement 
Company,  says  in  the  annual  report  to  shareholders  for 
1916  that  the  company  has  arranged  recently  to  pur- 
chase certain  electric  power  properties  in  order  to  in- 
crease its  business. 

In  the  properties  outside  of  Philadelphia  in  which  the 
company  is  interested  sales  of  manufactured  gas  in- 
creased, in  comparison  with  1915,  5.83  per  cent,  of  elec- 
trical energy  20.61  per  cent,  and  of  natural  gas  13.83 
per  cent.  Net  profits  were  $7,269,331,  or  13.1  per  cent 
on  the  stock  or  8  per  cent  upon  "the  capital  actually  em- 
ployed and  invested  in  the  business,  which  includes  the 
undivided  profits." 

The  directors  are  of  the  opinion  that  the  company  is 
now  established  on  such  a  firm  foundation  that,  when 
annual  earnings  and  general  business  conditions  per- 
mit,  it   is   safe  to  adopt  the  policy   of  distributing   in 


extra  dividend  ;>  larger  proportion  <>t'  the  r;irinn>.r>  than 
heretofore. 

\  1  in-  companj  books  ami  reports  state  asset  at 
cost  price,  frequenl  Inquirlei  are  made  as  t<>  srhefhei 
1  in    representi  actual  value.    Therefore  an  analysis  <>f 

assets  ami  Imlulitu-  .  .1  a  going  COhceni  ;is  of  Dec  81, 
L916,  lias  been  made  bj  officers  of  the  company.  The 
president     and    directors     feel    that    a    fair    liquidating 

value  of  the  stock  should  lie  not  less  than  $100  per  shan 


CLEVELAND  COMPANY  RAISES 

POWER  RATES  20  PER  CENT 

Result  of  Increased  Cost  of  Coal  and  Other  Materials 

— Earnings  of  Holding  Company  Show 

the  Reasons  Clearly 

Beginning  May  1,  the  Cleveland  Electric  Illuminating 
Company  made  an  increase  of  20  per  cent  in  its  schedule 
for  large  consumers  who  have  very  low  rates.  The 
necessity  for  this  lies  in  the  increased  cost  of  coal  and 
other  materials.  The  new  rates  have  been  approved  by 
the  Ohio  Public  Utilities  Commission.  Light  rates  re- 
main unchanged. 

The  reason  for  this  action  is  apparent  in  the  following 
statement  of  the  Central  States  Electric  Corporation, 
which  controls  the  Cleveland  Electric  Illuminating  Com- 
pany : 

EARNINGS  AND  EXPENSES  OF   HOLDING  COMPANY 

For  month  of  March : 

1917  1916  Increase 

Gross  earnings *$548,145  •$442,108  $106,037 

Expenses  and   taxes t443,951  233,042  210.90H 

Net  income    $104,193  $209,066  $$104,873 

Interest   charges,   etc 49,216  36,634  12,582 

$54,977  $172,431  $$117,454 

Depreciation    54,815  44,211  10,604 

Applicable   to   common    divi- 
dends       $162  $128,220  $$128,058 

Three  months  ended  March  31: 

Gross    earnings    *$1,715.801        *$1,348.017  $367,783 

Expenses  and  taxes 1,322,433  669,807  652,626 

Net  income   $393,367  $678,209  $$284,842 

Interest  charges,    etc 141,114  109,604  31,510 

$252,252  $568,605  $$316,352 

Depreciation    171,624  134,802  36,821 

Applicable   to   common    divi- 
dends           $80,628  $433,802  $$353,174 

Twelve  months  ended  March  31  : 

Gross  earnings   $5,477,521  $4,535,591  $941,029 

Expenses  and  taxes 3,635,679  2,418,419  1,217,259 

Net  income    $1,841,841  $2,117,171  $$275,329 

Interest  charges,   etc 495,612  428,510  67,102 

$1,346,229  $1,638,661  $$342,431 

Depreciation    547,795  553,559  $5,754 

Applicable   to    common    divi- 
dends          $798,434  $1,135,102  $$336,857 

•Earnings  subsequent  to  April  25,  1914,  are  subject  to  adjust- 
ment after  decision  in  pending  rate  proceeding. 

tThe  extra  cost  of  coal  in  March  due  to  higher  prices  per  ton 
is  included,  and  amounts  to  $168,000. 

$Decrease. 

The  Cleveland  Illuminating  Company  has  so  far  over- 
sold its  plant  capacity  that  all  new-business  endeavor 
has  been  abandoned,  thirty-two  men  on  the  commercial 
force  having  been  discharged.  Those  desiring  service 
are  compelled  to  apply  to  the  company's  office  in  per- 
son, and  where  the  service  requires  an  extension  it 
is  granted  only  upon  the  payment  by  the  customer  of 
all  costs.  Power  contracts  of  400,  1000  and  3000  kw. 
have  been  summarily  rejected  or  indefinitely  postponed 
because  of  the  company's  inability  to  handle  the  busi- 
ness. 
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WAR  TAX  FOR  ELECTRICITY 

USED  FOR  DOMESTIC  PURPOSES 

Committee  on  Ways  and  Means  of  House  of  Repre- 
sentatives Proposes  Levy — Bill  Goes  to 
Senate  Committee 

The  committee  on  ways  and  means  of  the  House  of 
Representatives,  in  its  proposed  war  tax  bill,  includes  a 
section  which,  if  enacted  into  law,  will  bear  heavily  upon 
electric  central  station  service  for  domestic  uses.  Elec- 
tric and  telephone  service  under  the  bill  would  be  taxed 
as  follows: 

"A  tax  equivalent  to  5  per  cent  of  the  amount  paid 
for  electric  power  for  domestic  uses  and  of  the  amount 
paid  for  light  or  heat,  and  a  tax  equivalent  to  5  per  cent 
of  the  amount  paid  for  telephone  service  by  subscribers, 
exclusive  of  the  amounts  paid  for  toll  or  long-distance 
calls ; 

"Provided  that  any  expense  incurred  by  any  person, 
corporation,  partnership  or  association  in  furnishing 
such  services  or  facilities  for  its  own  use  shall  not  be 
subject  to  this  tax." 

No  hearings  were  held  by  the  House  committee.  The 
bill  now  goes  to  the  finance  committee  of  the  Senate, 
which  will  hold  open  hearings. 


The  board  of  governors  of  the  Associated  Manufac- 
turers will  meet  on  Wednesday,  May  16,  at  the  new 
offices  of  the  association,  30  East  Forty-second  Street, 
New  York  City. 

The  line  material  section  of  the  Associated  Manufac- 
turers met  on  May  4  at  the  association  offices,  New 
York  City.  The  following  officers  were  elected  for  the 
ensuing  year:  W.  R.  Williams,  chairman,  General  Elec- 
tric Company,  Schenectady,  N.  Y. ;  H.  L.  Garbutt,  secre- 
tary, Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.;  R.  C.  Buell,  treasurer,  Johns- 
Pratt  Company,  Hartford,  Conn. 

The  rigid  conduit  committee  of  the  interior  conduit 
section  met  on  April  30,  at  the  William  Penn  Hotel, 
Pittsburgh,  Pa.  The  next  meeting  will  be  held  on 
June  5. 


SMALL-PLANT  COAL  COSTS 

IN  MIDDLE  WESTERN  STATES 

Annual  Report  of  Board  of  Public  Works  of  Holland, 

Mich.,  Shows  How  Fuel  Increased  in  Price 

as  Year  Progressed 

The  annual  report  of  the  Board  of  Public  Works  of 
the  city  of  Holland,  Mich.,  for  the  fiscal  year  ended 
March   19,   1917,  shows  the  cost  of  coal.     During  the 


"BETTER  BUSINESS"  AS  SLOGAN 

OF  ASSOCIATED  MANUFACTURERS 

President  Sheppard  Calls  for  United  Action  Along 

the  Lines  of  Howard  E.  Coffin's  Practically 

Patriotic  Appeal 

R.  K.  Sheppard,  president  of  the  Associated  Manu- 
facturers of  Electrical  Supplies,  has  issued  the  follow- 
ing letter,  addressed  to  the  members  of  the  association : 

BETTER   BUSINESS— CALMNESS   VERSUS    HYS- 
TERIA IN  OUR  MANUFACTURING 
COMMUNITIES 

The  article  which  Mr.  Howard  E.  Coffin,  a  member 
of  the  Advisory  Commission  of  the  Council  of  National 
Defense,  allowed  to  be  published  over  his  signature  on 
April  19  last  is  so  very  timely  and  pertinent  that  I  am 
sending  to  you  this  special  request  concerning  it. 

I  believe  that  all  manufacturers  in  our  association 
ought  to  consider  carefully  and  heed  Mr.  Coffin's  ad- 
monitions. That  none  of  our  members  may  overlook  his 
admirable  article  I  am  sending  to  you  with  this  letter  a 
copy  of  it.  Even  though  you  may  have  already  seen  it, 
I  ask  you  to  read  it  again. 

In  furtherance  of  practical  patriotism,  so  necessary 
at  this  time,  will  you  please  pass  on  to  your  colleagues 
and  to  your  business  friends  the  excellent  slogan : 

"BETTER   BUSINESS," 

which  has  been  suggested  by  Mr.  Robert  McKean 
Thomas,  president  of  the  Thomas  &  Betts  Company, 
New  York  City,  for  our  association  watchword? 

Section  and  Governors'  Meetings 

At  the  meeting  of  the  wire  and  cable  section  of  the 
Associated  Manufacturers  of  Electrical  Supplies  held 
on  April  17  at  the  Yale  Club,  New  York  City,  the  fol- 
lowing officers  were  re-elected  for  this  year:  LeRoy 
Clark,  chairman,  Safety  Insulated  Wire  &  Cable  Com- 
pany, New  York;  J.  Nelson  Shreve,  secretary,  Electric 
Cable  Company,  Bridgeport,  Conn. ;  Edward  F.  Sawyer, 
treasurer,  Atlantic  Insulated  Wire  &  Cable  Company, 
New  York. 


PROGRESSIVE    COST    OF   COAL    AT    HOLLAND,    MICH. 


Price  per  Ton, 

Tons 

F.o.b.    Holland 

Total  Cost 

833.25 

$2.72  V> 

$2,370.61 

3,153.60 

2.85 

8,987.76 

42.15 

2.95 

124.34 

55.00 

3.00 

165.00 

286.35 

3.15 

902.00 

514.30 

3.30 

1,697.19 

231.05 

3.40 

785.57 

219.30 

4.65 

1,019.74 

331.35 

5.02 

1,663.38 

186.55 

5.27 

983.12 

56.60 

5.32 

301.11 

57.00 

5.50 

313.50 

49.94 

6.00 

299.70 

145.30 

6.40 

929.92 

6,161.76 

Avg.  $3.33 

$20,542.94 

year  the  city  purchased  for  its  electric  light  plant 
6161.75  tons  at  an  average  of  $3.33  per  ton.  The  table 
herewith  illustrates  the  extent  to  which  smaller  utili- 
ties in  Middle  Western  States  have  been  affected. 


War  Gardens  Take  Place  of  Athletic  Field 

Seven  acres,  lying  at  the  foot  of  the  hill  topped  by 
Nela  Park,  home  of  the  National  Lamp  Works,  Cleve- 
land, have  been  taken  over  by  employees,  especially 
young  women,  who  have  determined  to  help  conserve 
food  supply  and  promote  the  Cleveland  city  war  garden 
movement. 
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DE  I'K'OIT  MEETING  OK  AMERICAN 

ELECTROCHEMICAL  SOCIETY 

Attendance  oi  aoo  it  a  Profitable  Gathering     Reaolu 
tions  on  W.ik-i  Powei  Legislation  and  Niagara 

Powei  Legislation 
The   thirty-first    general   meeting   of   the   American 
Electrochemical  Society,  held   In   Detroit,   Mich.,   from 
attended  by  800  members  and  guests, 
.uhI  was  as  good,  enjoyable  and  profitable  a  meeting 
an]   which  this  Bociety,  composed  of  members  front  so 
many  different  fields,  has  ever  held.    The  headqUarl 
were  at  the  Hotel  statin-,  where  all  technical  sessions 
were  held.     Edwin    L.   Crosby   of  the   Detroit    Edison 
Company  was  the  chairman  of  the  general  local  com- 
mittee, and  to  him  and  to  his  colleagues  on  the  commit- 
tees from  the  Detroit   Edison  Company,   from  various 
automobile   companies   and    from   electric   steel    plaids 
great  credit   is  due   for  the  careful  arrangement   and 
perfect  execution  of  the  whole  program. 

INVESTIGATION  AND  ENTEKTAINMKNT 

The  afternoon  of  Wednesday,  May  2,  was  given  over 
to  a  visit  to  the  automobile  factory  of  Dodge  Brothers, 
which  was  particularly  interesting  to  electrical  engi- 
neers on  account  of  the  successful  use  of  the  electric 
japanning  oven.  The  visit  was  followed  by  a  very 
interesting  motion-picture  show  relating  to  a  Dodge 
car  trip  to  the  Pacific  Coast  and  to  the  use  of  the  auto- 
mobile in  war  time.  In  the  evening  of  Wednesday 
there  was  an  enjoyable  "get-together"  subscription 
roadhouse  dinner  at  West-Wood. 

Thursday  evening  a  smoker  was  held  at  the  Hotel 
Tuller  roof  garden,  with  songs,  refreshments,  bulletins 
received  by  a  wireless  plant  at  work  during  the  smoker, 
and  a  most  elaborate  play,  "Research  in  Hell,  a  flight 
in  two  fast  slides  and  one  spiral  dive,  a  futurist  im- 
pression of  the  Mephistopheles  electric-furnace  research 
laboratory."  It  was  a  most  elaborate  affair — the  joint 
product  of  the  imagination  and  good  nature  of  engineers 
for  the  Detroit  Edison  Company  and  from  the  Niagara 
Falls  electrochemical  fraternity. 

For  the  afternoon  of  Friday  three  excursions  had 
been  arranged — a  scenic  automobile  drive  along  the 
lake  shore  and  through  the  residential  districts,  a  visit 
to  the  Detroit  Edison  power  houses,  and  a  visit  to  the 
electric  steel  plants  of  the  John  A.  Crowley  Company 
and  of  the  Michigan  Steel  Castings  Company.  At  the 
former  a  5-ton  Groenwall-Dixon  furnace  is  in  operation 
and  a  10-ton  furnace  in  course  of  construction.  The 
latter  plant  has  two  Heroult  furnaces,  one  of  6  tons 
and  one  of  3  tons.  Both  plants  get  power  from  the 
Detroit  Edison  Company  at  the  same  rate  which  is 
charged  for  motor  service. 

For  the  evening  of  Friday  a  lecture  by  Alex  Dow, 
president  of  the  Detroit  Edison  Company,  had  been 
announced  on  "Electric  Power  from  Coal,"  but  unfor- 
tunately Mr.  Dow  was  detained  in  the  East  and  the 
session  was  called  off.     A  theater  party  took  its  place. 

A  very  fine  and  elaborate  program  had  been  arranged 
for  the  entertainment  of  the  visiting  ladies,  Mrs.  E.  L. 
Crosby  acting  as  chairman  of  the  ladies'  committee. 
Much  credit  is  also  due  to  Miss  Edna  J.  Raybould  of 
the  Detroit  Edison  Company,  who  as  secretary  to  the 
local  committee  was  very  active  in  looking  after  the 
correct  execution  of  all  arrangements. 


The  annual   business  session   was  held   In  the  morning 

"i   Thur  day,   Maj    8      The  annual  reports  were  pre 
anted  and  the  election  of  officers  for  the  coming  year 
announced.     Dr.  Colin  <i.   Fink  of  the   Harrison 
1  N.  J.)  works  of  the  General  Electric  Company  Is  the 
new   president 

Water-Poweh  Legislation  and  Niagara  Poweb 

I.i  GISLATION 

The  most  Important  action  of  the  business  session 
was  the  adoption  Of  resolutions  on  water  power  legisla- 
tion and  Niagara  power  legislation.  The  former  li  to 
the  effect  that  "in  view  of  the  mutual  dependence  of 

the    futures    respectively    of    the    electrochemical    indu 
tries  and  the  development   Of   water  power  in  this  conn 
try  and  the  great  importance  of  the  matter  to  the  nation 
as  a  whole  the  American   Electrochemical  Society   be 
lieves  that  no  legislation  affecting  water  power  should' 
be   enacted   without   giving   a   careful   hearing    to   the 
electrochemists  of  the  country." 

The  resolution  on  Niagara  power  legislation  recom- 
mends "the  formation  of  a  joint  commission  containing 
representatives  from  both  the  United  States  and  Can 
ada,  of  the  government  engineers  and  of  organizations 
interested  respectively  in  the  preservation  of  scenic- 
beauty,  in  navigation,  in  electrochemistry,  in  power 
development,  and  so  forth,  and  respectfully  requests  the 
administration  of  the  United  States  government  to  take 
the  initial  steps  toward  the  organization  of  such  a  com- 
mission, or  to  take  such  other  action  as  may  best  for- 
ward the  investigation  urged  by  General  Black  and 
indorsed  by  the  Secretary  of  War." 

Both  resolutions,  which  had  originally  been  prepared 
by  the  committee  on  public  relations  and  had  been 
adopted  by  the  board  of  directors,  were  approved  and 
adopted  unanimously  by  the  society  as  a  whole. 

The  retiring  president,  F.  A.  J.  FitzGerald  of  Niagara 
Falls,  then  presented  his  very  interesting  and  scholarly 
presidential  address  on  the  scope  and  work  of  the  com- 
mittee on  public  relations  of  the  society  (consisting  of 
its  past-presidents).  He  emphasized  that  no  matter 
requires  more  careful  consideration  than  that  of  culti- 
vating in  a  democracy  a  true  appreciation  of  expert 
advice. 

Technical  Sessions 

The  first  technical  session  followed,  and  other  tech- 
nical sessions  were  held  on  Thursday  afternoon,  Friday 
morning  and  Saturday  morning.  In  the  whole  twenty- 
seven  papers  were  read  and  discussed. 

The  present  rapid  advance  of  the  electric  steel  fur- 
nace was  the  subject  of  a  paper  by  Dr.  J.  A.  Matthews, 
while  the  practice  of  electric  steel  refining  at  the  two 
Detroit  electric  steel  plants  was  the  subject  of  two 
papers,  by  R.  F.  Flinterman  and  J.  L.  Dixon  respec- 
tively. Other  electric  furnace  designs  were  discussed 
in  papers  by  C.  A.  Buck  and  C.  H.  vom  Baur,  while  A. 
A.  Meyer  of  the  Detroit  Edison  Company  dealt  in  a  very 
elaborate  paper  with  the  "electrical  characteristics  of 
electric  furnaces"  on  the  basis  of  many  oscillograms 
from  actual  practice. 

Prof.  C.  F.  Hirshfeld  of  the  Detroit  Edison  Company, 
in  a  paper  on  "Some  Low-Temperature  Electrothermic 
Processes,"  discussed  a  subject  that  should  become  of 
very  great  importance  to  central  stations — that  is,  the 
substitution  of  electric  heating  for  fuel  heating  for 
processes    requiring    comparatively    low    temperatures. 
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While  the  paper  was  chiefly  restricted  to  two  processes 
with  which  the  author  has  had  most  extended  experi- 
ences— electric  japanning  ovens  and  baking  of  cores 
for  foundry  work — a  much  wider  field  of  application  is 
manifest.  The  paper  elicited  a  very  lively  discussion, 
which  lasted  through  two  sessions. 

W.   R.   Mott  of  the  National  Carbon   Company   dis- 
cussed very  interestingly  the  chemistry  of  the  flaming 


substitute  leading-in  wire,  a  compound  copper  or  cobalt 
wire  with  a  corrected  expansion  coefficient  (English 
patent  No.  23,775).  This  wire  has  been  in  universal  use 
for  a  number  of  years  and  the  conservation  of  platinum 
amounts  to  millions  of  dollars  per  year. 


arc  in  relation  to  luminescence,  while  W.  C.  Brooks  of 
the  same  company  gave  a  good  review  of  the  functions, 
design  and  construction  of  storage  batteries  for  auto- 
mobiles. A  paper  by  M.  De  Kay  Thompson  and  L.  R. 
Byrne  dealt  with  the  current  efficiency  in  charging 
Edison  storage  batteries. 

With  respect  to  electrolysis,  a  paper  by  W.  E.  Koerner 
(Harrison  Lamp  Works,  General  Electric  Company) 
discussed  the  electrolytic  behavior  of  tungsten,  and  a 
paper  by  M.  De  Kay  Thompson  and  0.  L.  Mahlman  on 
the  electrolytic  pickling  of  steel  by  the  C.  J.  Reed 
process  brought  out  the  statement  by  Dr.  Carl  Hering 
that  a  large  experimental  plant  using  this  process  is  in 
course  of  construction.  Various  electroplating  papers 
were  presented  by  Prof.  F.  C.  Mathers,  Prof.  O.  P. 
Watts  and  their  co-workers. 

Other  papers  of  interest  to  electrical  engineers  were 
by  W.  W.  Strong  on  the  theory  of  the  Cottrell  electro- 
static fume  precipitation  process,  by  T.  T.  Briggs,  H. 
L.  Pierson  and  H.  S.  Bennett  on  electrical  endosmose 
and  adsorption,  and  by  T.  W.  Case  on  a  cuprous  oxide 
photochemical  cell. 

Work  of  Dr.  Fink 

Dr.  Colin  G.  Fink,  the  new  president  of  the  American 
Electrochemical  Society,  was  born  in  New  Jersey  on 
Dec.  31,  1881.  He  graduated  at  Columbia  in  1903  and 
from  Ostwald's  laboratory  in  Leipzig  in  1907.  Upon 
his  return  to  America  he  entered  the  General  Electric 
Company  research  laboratory  of  Dr.  Whitney  at  Sche- 
nectady and  there  devoted  himself  to  the  metallurgy  of 
tungsten.  His  discovery  of  ductile  tungsten  was  an- 
nounced for  the  first  time  at  the  American  Electrochem- 
ical Society  meeting  at  Pittsburgh  in  May,  1910.  He 
introduced  the  tungsten  wire  process  at  the  Edison 
Lamp  Works  of  the  General  Electric  Company  at  Harri- 
son in  1910,  and  has  been  connected  with  these  works 
ever  since  as  head  of  the  research  laboratory.  One  of 
the  important  products  of  his  laboratory  is  the  platinum 


NEW  YORK  EDISON  COMPANY 

ACTIVE  IN  RED  CROSS  WORK 

Mrs.  Thomas  A.  Edison  Honorary  Chairman  in  Pre- 
paredness Movement — Two  Organizations 
Formed  to  Help 

The  New  York  Edison  Company  now  has  two  very 
active  Red  Cross  organizations.  One,  conducted  under 
the  auspices  of  the  New  York  Companies  Section,  Na- 
tional Electric  Light  Association,  is  known  as  Auxiliary 
No.  3  of  the  American  Red  Cross,  and  the  other  is  the 
New  York  Edison  unit  of  the  American  Red  Cross. 
Both  are  under  the  New  York  County  Chapter. 

The  auxiliary,  which  is  supported  by  voluntary  con- 
tributions from  the  electric  and  gas  companies,  is  a 
practical  working  organization,  and  since  war  was  de- 
clared has  turned  out  thousands  of  bandages  and  surgi- 
cal dressings.  The  Edison  unit  confines  its  activities 
entirely  to  instruction  work.  Mrs.  Thomas  A.  Edison  is 
honorary  chairman  of  this  organization,  which  has  ar- 
ranged courses  in  dietetics,  home  care  of  the  sick,  sur- 
gical dressings,  first  aid  work  for  men  and  first  aid 
work  for  women. 

Many  employees  of  the  New  York  Edison  Company 
have  already  enrolled  in  these  courses,  which  are  also 
open  to  anyone  wishing  to  take  them.  The  instructors 
in  dietetics  are  the  Misses  Mary  Pascoe,  Margaret  A. 
Butler  and  Helen  M.  Curtis;  in  home  nursing,  Miss 
Grace  Woodson ;  in  surgical  dressings,  Miss  Mabel  F. 
Martin;  in  first  aid,  Dr.  Frank  Yeomans,  Dr.  Edgar 
Johnson  and  Dr.  Creighton  Barker.    The  executive  com- 
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mittee  consists  of  the  Misses  Margaret  A.  Butler,  Fran- 
ces T.  Collet,  Helen  M.  Curtis,  Beatrice  Danne,  Mabel 
F.  Martin,  M.  A.  Gewehr,  Mary  E.  Pascoe,  Grace  Wood- 
son, Cyril  Nast  and  Clarence  L.  Law.  Miss  Winifred 
E.  Black  is  chairman,  Miss  Ina  J.  Zimmer  secretary  and 
Miss  Anne  Broome  treasurer.  The  classes  are  held  eve- 
nings at  124  West  Forty-second  Street. 
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\r»      Jrrsoj      Commission      Reopens 

Telephone     Cam. — The     New     Jersey 

Board  Of   Pnblic   Utility   Commissioners 

has  ordered  ■  reopening  of  the  New 
York  Telephone  Company  case,  covering 

an  investigation  of  rates,  to  take  addi- 
tional testimony  hearing  upon  the  earn- 
ings and  cost  of  operation.  At  the  same 
tune  the  hoard  will  investigate  rates 
of  the  Delaware  &  Atlantic  Telegraph 
&  Telephone  Company,  operating  in  the 
Camden  district.  The  Delaware  &  At- 
lantic company  is  a  subsidiary  of  the 
Bell  Telephone  Company. 

California  Decision  on  Railway  Power 
Contract.  —  The  California  Railroad 
Commission  has  fixed  $0.0085  per  kilo- 
watt-hour as  the  rate  for  electricity  sold 
by  the  San  Joaquin  Light  &  Power 
Company  to  the  Fresno  Traction  Com- 
pany for  operating  the  latter's  electric 
railway  line,  and  the  same  rate  is  to 
apply  to  all  other  consumers  of  the  San 
Joaquin  company  receiving  service  un- 
der conditions  substantially  similar. 
The  rate  applies  to  all  electricity  de- 
livered after  May  1,  1916.  This  rate  was 
fixed  by  the  commission  in  the  com- 
plaint of  the  traction  company  against 
the  San  Joaquin  corporation.  The  trac- 
tion company  says  that  the  power  cor- 
poration charged  it  rates  under  sched- 
ules fixed  by  the  commission  on  April 
6,  1916,  in  the  San  Joaquin  rate  cases, 
and  that  this  price  was  too  high.  The 
power  corporation  stood  on  the  commis- 
sion's schedules  and  asked  that  the  com- 
plaint be  dismissed.  Transportation  of 
large  crowds  from  various  places  of 
amusement  on  the  San  Joaquin  River 
on  Sundays  and  holidays  in  the  summer- 
time greatly  increases  the  normal  de- 
mand for  electricity  of  the  traction  com- 
pany. The  traction  company,  says  the 
commission  in  its  decision,  did  not  ap- 
pear at  the  public  hearings  and  did  not 
draw  attention  to  these  unusual  condi- 
tions, although  the  effect  of  the  new 
rate  increased  the  cost  of  electric  serv- 
ice to  the  traction  company  13  per 
cent,  on  account  of  the  abnormal  short 
peaks  of  the  amusement  business.  The 
commission  says  that  while  it  is  not 
clear  that  the  rate  established  for  large 
consumers  is  in  excess  of  the  service 
to  the  traction  company  conditions  may 
arise  which  would  warrant  the  continu- 
ance of  a  rate  less  profitable  on  the 
average,  and  in  view  of  the  circum- 
stances the  commission  restores  the 
contract  rate  of  8.5  mills  per  kilowatt- 
hour,  but  subject  to  reconsideration 
upon  the  application  of  either  party,  or 
upon  action  by  the  commission,  should 
service  conditions  of  either  the  power 
system  or  the  traction  company  change 
materially.  The  companies  agreed  that 
the  decision  should  apply  from  May  1, 
1916. 


\  allies  in  Port  land,  Ore.      A   report   ol 

the  Oregon  Public  Service  Comn 

on  the  value  of  the  Portland  (Ore.)   Rail 

way,  Light  iV  Towei  Company  property 

has     hern     is  -lied         It     6X01    |     \allle     for 

i  bte  making  purpose    of  \  16,88  1,6 
approximately  614,000,000  leu  than  the 

valuation     made     hy     engineers     of     the 

company.    Total  value  of  the  properties 

was     placed     al  I  ,  I.     of     whieh 

68,444,602  is  found  to  be  non  operating 
utility  property.    Values  of  the  electric 

Utility     properties    are    declared     to     be 

119,492,166,  of  which  $17,689,980  is  in 

Portland. 

California  Commission  on  Debentures. 
— The  California  Railroad  Commission 
has  authorized  the  San  Joaquin  Light 
A  Power  Corporation  to  sell  $1,000,000 
of  6  per  cent  ten-year  debentures  at  not 
less  than  95.  The  proceeds  are  for  ex- 
penditures already  made,  for  additions 
and  betterments,  or  improvements 
planned  and  scheduled  with  the  commis- 
sion. The  trust  agreement  securing 
the  issue  restricts  the  amount  of  float- 
ing indebtedness,  provides  for  the  pro- 
tection of  the  status  of  the  debentures, 
contains  provisions  in  event  of  default 
and  guards  against  the  interposition  of 
any  additional  mortgage.  The  company 
is  now  able  to  sell  its  bonds  at  approxi- 
mately par,  and  already  has  a  market 
for  these  debentures  at  95.  It  will  thus 
obtain  its  notes  at  reasonably  low  cost, 
and  through  the  elimination  of  previ- 
ously heavy  discounts  on  its  securities 
will  be  able  to  avoid  the  complications 
of  a  burdensome  floating  indebtedness. 
At  the  same  time,  says  the  commission, 
it  is  well  for  the  corporation  to  hold  in 
mind  that  a  debenture  lacks  the  element 
of  permanency  and  will  therefore  in  the 
end  prove  less  satisfactory  than  some 
form  of  high-class  stock  issue.  The 
commission  believes  that  the  company 
should  have  in  mind  some  plan  which 
may  eventually  permit  these  debentures 
to  be  converted  into  stock.  It  is  the 
intention  of  the  corporation  to  resume 
dividends  of  6  per  cent  upon  its  pre- 
ferred stock.  The  commission  says  that 
it  can  only  view  with  satisfaction  and 
pleasure  the  evidences  of  financial 
strength  on  the  part  of  a  public  utility 
under  its  jurisdiction,  particularly  when 
such  financial  strength  comes  from  a 
rate  revision  by  which  the  consumers 
are  permitted  to  share  with  the  stock- 
holders the  benefits  of  public  regulation. 
This  refers  to  the  commission's  decision 
of  a  year  ago  which  lowered  electric 
rates,  but  so  great  has  been  the  increase 
of  the  company's  business  that  it  reports 
the  largest  earnings  in  its  history.  The 
rate  reductions  have  served  to  stimu- 
late business  and  have  increased  the 
profits.  Among  the  expenditures  for 
additions  and  betterments  are  $114,000 
for  the  completion  of  the  Kern  Canyon 
plant,  $185,000  for  completing  the  con- 
struction of  the  Henrietta  substation  to 
Corcoran,  $60,000  for  new  substations 
at  Merced  Falls,  Merced  and  Alpaugh, 
$75,000  for  boilers  and  new  circulating 
water-cooling  system  at  the  Bakersfield 
steam  plant,  $72,000  for  transmission 
lines  from  Raymond  to  Merced  Palls, 
and  various  other  items  of  a  similar 
nature  to  these,  providing  for  new  con- 
struction and  equipment. 


Recent  Court 
Decisions 

Finding!  "f  higher  eourts  in  h  j'. . I  in  tea 

Involving  electric  light,   power  ami 

other  pnhlie-iltilily  <  ouipanies. 


Kxpcrt  Testimony. — The  testimony  of 
persons  not  possessing  engineering 
skill  or  knowledge  of  hydraulics  as  to 
the  capacity  of  and  amount  of  water 
carried  by  ditches,  being  mere  guesses, 
was  inadmissible  as  expert  testimony, 
the  matter  being  susceptible  of  exact 
measurement,  it  was  held  by  the  Su- 
preme Court  of  California  in  the  case 
of  Northern  California  Power  Company, 
Consolidated,  versus  Waller  (163  P. 
214).  It  is  the  general  rule  that  when- 
ever possible  data  to  establish  given 
conditions  must  be  introduced  in  evi- 
dence, and  if  scientific  knowledge  is 
necessary,  this  may  be  given  by  the 
opinion  of  experts;  but,  where  not  pos- 
sible, opinions  of  ordinary  witnesses  are 
admissible  as  being  the  best  evidence. 

Right  of  Municipality  to  Order  Wires 
Underground. — A  telegraph  company, 
though  entering  on  use  of  a  street  under 
the  federal  post  road  act  of  1866, 
may  be  required  by  the  city  under 
its  police  power  to  put  its  wires  under- 
ground, the  Supreme  Court  of  Michigan 
held  (192  N.  W.  76).  A  telegraph  com- 
pany by  use  of  street  for  poles  and 
wires  for  fifteen  years  does  not  acquire 
a  prescriptive  right  preventing  the  city 
under  its  police  power  to  require  the 
placing  of  the  wires  underground.  It 
not  appearing  by  what  right  an  elec- 
tric railroad  uses  a  street  and  its  trol- 
ley wire  being  in  the  middle  of  the 
street,  it  cannot  be  said  the  city  discrim- 
inated in  requiring  removal  of  telegraph 
poles  at  the  side  of  the  street  .and  the 
placing  underground  of  the  telegraph 
wires. 

Damages  for  Backwater. — A  court 
which  charges  the  negligent  permitting 
of  logs,  etc.,  to  be  and  remain  upon 
land,  with  a  knowledge  that  injuries 
would  arise  by  having  the  same  sub- 
merged by  water,  and  avers  that  the 
defendant  had  the  authority  to  back 
this  water,  and  shows  that  the  injuries 
would  not  have  arisen  but  for  the  back- 
ing of  water,  and  although  averring 
that  it  became  defendant's  duty  to  re- 
move the  vegetation  as  a  matter  of 
law,  does  not  charge  that  the  water 
was  negligently  backed,  was  held  by 
the  Supreme  Court  of  Alabama  to  have 
made  a  defective  charge  subject  to  de- 
murrer, in  Burnett  versus  Alabama 
Power  Company  (74  S.  459).  To  estab- 
lish negligence  under  an  averment  that 
defendant  by  means  of  a  dam  negli- 
gently caused  water  to  back,  producing 
injuries  set  forth,  the  dam  must  be 
shown  to  have  been  negligently  or 
wrongfully  constructed  or  maintained. 
Consequently  damages  to  persons 
caused  by  the  decay  of  the  submerged 
vegetable  matter  involve  no  injury  to 
property  which  is  recognized  by  law. 
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Yosemite  Power  Company  Refused 
Permit. — Secretary  of  the  Interior 
Lane  has  refused  the  application  of  the 
Yosemite  Power  Company  for  a  permit 
to  use  the  Poopenaut  reservoir  and  inci- 
dental works  and  rights-of-way  within 
the  Yosemite  National  Park. 

Certificates  of  Merit  for  Inventors. — 

The  Inventors'  League  has  decided  to 
grant  a  "certificate  of  merit"  on  inven- 
tions of  its  members  which  are  sub- 
mitted to  a  board  of  examiners  and  ap- 
proved as  entitled  to  such  honors  in  the 
various  branches  of  science  and  inven- 
tion. Awards  will  be  made  once  or  twice 
per  year  as  the  board  may  direct. 

Union  Gas  &  Electric  Bond  Can- 
celed.— As  the  Union  Gas  &  Electric 
Company,  Cincinnati,  has  refunded  ex- 
cess payments  by  patrons,  with  the  ex- 
ception of  about  $300,  in  the  contro- 
versy with  the  city,  the  Public  Utilities 
Commission  has  authorized  the  cancela- 
tion of  its  surety  bond  for  $50,000 
and  the  issue  of  its  own  guarantee 
until  the  balance  is  paid. 

Columbus  Municipal  Plant  May  Sell 
Service  Outside  the  City. — The  service 
committee  of  the  City  Council,  Colum- 
bus, Ohio,  has  decided  to  return  a 
favorable  report  on  an  ordinance  au- 
thorizing the  sale  of  surplus  energy 
from  the  municipal  electric  plant  to 
persons  living  outside  the  city  limits 
at  7  cents  per  kilowatt-hour.  Non- 
residents must  assume  the  expense  of 
extensions  of  service. 

"Electrical  Party"  at  University  of 
Minnesota. — Students  of  the  electrical 
engineering  department  of  the  Uni- 
versity of  Minnesota  gave  an  "electrical 
party"  recently  to  their  friends.  Of  the 
numerous  electrical  exhibits  the  tin-can 
motor  and  the  talking  arc  light  won 
most  attention.  Other  favorite  "stunts" 
were  a  "bucking"  motor,  lightning  dis- 
charge to  a  house  and  an  all-electrical 
home;  300,000-volt  insulator  tests  with 
a  new  Thorardson  transformer  were 
also  made,  showing  corona  and  flash- 
over.  Five  hundred  guests  were  pres- 
ent. 

Increased  Operating  Expenses  Ex- 
pected in  Republic  Group. — Gross  earn- 
ings of  the  subsidiaries  of  the  Republic 
Railway  &  Light  Company,  the  operat- 
ing headquarters  of  which  are  at 
Youngstown,  Ohio,  increased  from  $3,- 
121,297  in  1915  to  $3,987,616  in  1916,  or 
27.75  per  cent.  Net  earnings  increased 
from  $i,247,214  in  1915  to  $1,660,209  in 

1916,  or  33.11  per  cent.  The  gross 
revenue  from  electric  light  and  power 
business  increased  37.5  per  cent.  The 
kilowatt-hour  output  increased  41  per 
cent.  Harrison  Williams,  the  president, 
says  that  substantial  increase  in  cost 
of  materials,  particularly  coal,  will  re- 
sult in  increased  operating  expenses  for 

1917.  The  demand  for  electrical  energy, 
particularly  from  large  power  users,  has 
developed  so  rapidly  that  work  has  been 
begun  upon  an  extension  which  will  in- 
crease the  rated  capacity  of  the  Lowell- 
ville  (Ohio)  generating  plant  from 
40,000  to  60,000  hp.  This  is  to  be  com- 
pleted in  1917  and  it  follows  an  increase 
from  20,000  hp.  to  40,000  hp.,  completed 
last  year. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Rate    Reduction    in    Fargo,    N.    D. — 

Beginning  May  1,  the  Northern  States 
Power  Company  reduced  the  maximum 
electric  rate  in  Fargo,  N.  D.,  from  9.9 
cents  to  8  cents  net  per  kilowatt-hour. 
Other  reductions  were  also  made.  The 
minimum  monthly  charge  will  be  75 
cents  instead  of  $1. 

Telephone  Company  Takes  Ohio 
Commission  Into  Court. — The  Lima 
Telegraph  &  Telephone  Company, 
Lima,  filed  suit  in  the  Ohio  Supreme 
Court  on  May  1  to  teoi  the  valuation 
placed  on  its  property  by  the  Public 
Utilities  Commission  for  rate-making 
purposes.  The  valuation  fixed  is  $1,- 
004,340,  which  the  company  contends 
is  insufficient. 

Daylight    Saving    in    Kentucky. — An 

ordinance  passed  at  Lexington,  Ky.,  pro- 
viding that  the  daylight-saving  plan 
shall  go  into  effect  has  aroused  oppo- 
sition from  retail  merchants.  In  all 
probability  the  measure  will  be  re- 
scinded. The  merchants  urged  that  it 
would  not  be  practicable  to  adopt  the 
plan  unless  all  others  in  the  vicinity 
and  the  country  as  well  were  to  do  so. 

Cooking  Rate  in  Kansas  City. — The 

Kansas  City  (Mo.)  Light  &  Power  Com- 
pany, in  announcing  its  acceptance  of 
the  Public  Service  Commission  order  to 
reduce  rates,  made  also  a  voluntary  rate 
of  3  cents  for  cooking.  It  also  an- 
nounced prospective  reductions  in  the 
lighting  rate  as  the  number  of  con- 
sumers increases.  The  cooking  rate 
also  will  be  reduced  further  as  business 
grows.  The  company  is  spending  $1,- 
000,000  on  new  equipment  for  its  gen- 
erating stations,  pending  the  erection 
of  the  six-million-dollar  plant  at  Kan- 
sas City. 

Municipal  Ownership  Defeated  in  In- 
dependence, Kan. — By  a  vote  of  consid- 
erably over  two  to  one  the  people  of 
Independence,  Kan.,  decided  against  the 
installation  of  a  municipal  electric  plant. 
The  proposal  was  to  issue  $75,000  in 
bonds.  A  very  aggressive  campaign,  led 
by  a  local  nev/spaper,  had  been  con- 
ducted for  the  plan  for  over  a  year. 
The  first  petition  calling  for  a  special 
election  failed  on  account  of  the  lack 
of  sufficient  names  to  make  the  petition 
legal  The  final  petition  had  less  than 
twenty  names  in  excess  of  the  legal  re- 
quirements. When  the  election  was 
called  the  Kansas  Gas  &  Electric  Com- 
pany engaged  Glenn  Marston  of  New 
York  to  place  the  municipal-ownership 
proposal  before  the  people  from  the 
company's  point  of  view.  Advertisements 
were  carried  daily  in  the  leading  papers, 
in  which  a  detailed  analysis  of  the  size 
of  plant  which  could  be  built  for  $75,000 
was  given. 


Power  Contracts  of  Mahoning  & 
Shenango  System. — Three  large  power 
contracts,  totaling  2400  hp.,  have  been 
closed  by  the  Mahoning  &  Shenango 
Railway  &  Light  Company,  Youngs- 
town, Ohio.  One,  for  approximately 
1500  hp.,  will  electrify  a  large  section 
of  the  plant  of  the  Crescent  Portland 
Cement  Company,  Crescentdale,  Pa. 
Another,  for  600  hp.,  will  be  for  the 
entire  power  requirements  of  the  Ohio 
Steel  Products  Company,  Mineral  Ridge, 
Ohio.  The  third,  for  300  hp.,  will  cover 
the  requirements  of  a  new  plant  of 
the  Valley  Mould  &  Iron  Company  of 
Sharon,  Pa.,  which  is  being  rushed  to 
completion  at  West  Middlesex,  Pa. 

Narragansett  Company  Builds  Line  to 
Westerly,  R.  I. — The  Narragansett 
Electric  Lighting  Company,  Providence, 
R.  I.,  is  building  a  30-mile,  33,000-volt 
transmission  line  of  two  circuits  from 
Apponaug  to  Westerly,  R.  I.,  tying  the 
Westerly  system  owned  by  these  in- 
terests into  the  system  centering  at 
Providence.  Through  connections  with 
the  New  England  Power  Company 
Rhode  Island  and  Massachusetts  are 
now  tied  into  a  comprehensive  system 
of  high-tension  transmission,  and  the 
completion  of  a  66,000-volt  line  from 
Clinton,  Mass.,  to  Sudbury  in  the 
Framingham  district  will  connect  the 
Boston  Edison  Company's  system  with 
the  New  England  hydroelectric  net- 
work. 

Annual  Report  of  Detroit  Public 
Lighting  Commission. — The  twenty- 
first  annual  report  of  the  Public  Light- 
ing Commission  of  Detroit,  covering 
the  year  to  June  30,  1916,  made  by  J. 
T.  Lynn,  the  president,  says  in  part: 
"The  number  of  arc  lamps  in  opera- 
tion June  30,  1916,  was  9544.  The 
average  number  operated  throughout 
the  year  was  8795.  The  cost  of  $212,480 
for  arc  lighting,  divided  by  the  aver- 
age number  of  arc  lamps  in  operation, 
gives  the  cash  cost  of  operation  and 
maintenance  at  $24.16  per  year  per 
lamp,  or  12  cents  per  lamp  less  than 
the  cost  for  the  preceding  year.  It  is 
only  by  the  practice  of  the  most  rigid 
economy  in  the  operation  of  the  plant, 
by  the  careful  purchase  of  supplies  and 
by  the  employment  of  all  labor  in  as 
efficient  a  manner  as  would  be  practiced 
by  the  best  private  corporations  that  a 
reduction  in  the  cost  of  the  lighting 
has  annually  been  secured.  For  the 
ensuing  year,  however,  there  will  be  a 
decided  increase  in  the  cost  of  public 
lighting.  The  change  from  a  seven- 
day-week  to  a  six-day-week  service  for 
employees  will  cause  considerable  in- 
crease in  the  payroll.  Add  to  this  the 
requirements  of  the  minimum-wage 
amendment  to  pay  any  employee  in 
any  class  at  the  highest  prevailing  rate 
paid  in  the  city  and  increased  cost  must 
be  expected.  It  is  such  handicaps  that 
make  municipal  operation  of  public 
utilities  inefficient,  costly  and  a  burden 
to  the  taxpayer.  The  necessity  of  pro- 
viding for  fuel  shortage  has  been  forci- 
bly brought  to  our  attention  during  the 
recent  railroad  embargoes.  Had  it 
been  possible  to  store  coal  during  the 
summer  months,  about  $30,000  would 
have  been  saved  this  year." 
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M it- r 1 1  i  have  been  made  for  a    arii 
luncheoni    by    the    Toledo    J"\  ian     In 
order  to  engender  enthuiia  n  for  a  can 
palgn  to  obtain  the  next  Jovian  gather- 
i  Toledo. 
South    Dakota    Electric   Power    kaao- 
ci.iiii  n.     Tin'   next   annual    meet  I 
the  South  Dakota  Electric  Power   \    o 
eiation  will  be  held  at  Sioux  Falls,  S.  !>., 
M:i\    i  :  and    19,  with   headquarti 
Hotel  » !ai  penter.    A    ll.  Sa>  ■ 
rotary  of  this  association. 

Inatitute  of  Radio  Engineers.  "Iron 
at  Radio  Frequencies"  will  be  disi 
by  Prof.  Michael  1.  Pupin,  president  of 
tlif  Institute  of  Radio  Engineers,  at  its 
next  meeting.  'I  his  meeting  will  be 
held  May  L6  ui  the  Engineering  So- 
cieties Building,  Now  fork  City. 

Iowa  Electrical  Contractors'  Aaaocia 

Hon.  The  next  meeting  of  the  lows 
Electrical  Contractors'  Association  will 
be  held  May  24  and  25  at  Des  Moines 
in  conjunction  with  the  Iowa  Street 
Railway  Association.  M.  T.  Humphrey 
of  Waterloo  is  secretary  of  the  associa- 
tion. 

Pittsburgh     Section.     A.     1.     E.     E.— 

Offcers  ef  the  army  and  the  marine 
corps  addressed  the  Pittsburgh  Section 
of  the  American  Institute  of  Electrical 
Engineers  on  May  8.  The  subjects 
wore  "The  Electrical  Engineer's  Part  in 
Modern  Warfare,"  "The  Marines  and 
Their  Duties"  and  "Army  Service." 

Cleveland      Engineering      Society. 

Major  P.  S.  Bond  of  the  United  States 
Engineers'  Reserve  Corps  addressed 
150  members  of  the  Cleveland  Engineer- 
ing Society,  following  a  noon  luncheon, 
on  April  27.  He  announced  that  forty 
or  more  members  of  the  society  will 
I  e  asked  to  attend  the  army  training 
camp  at  Fort  Benjamin  Harrison.  Ten 
members  of  the  organization  now  hold 
commissions  and  about  thirty  more 
have  applied  for  them.  The  members 
have  been  asked  to  find  out  the  work 
for  which  they  are  best  fitted  before 
they  enlist. 

New-Business  Meeting,  Ohio  Electric 
Light  Association. — The  following  pro- 
gram for  the  next  meeting  of  the  new- 
business  co-operation  committee  of  the 
Ohio  Electric  Light  Association,  at  the 
Hotel  Ohio,  Youngstown,  May  16,  has 
been  arranged:  Address  of  welcome  by 
R.  T.  Sullivan,  general  manager  Ma- 
honing-Shenango  Railway  &  Light  Com- 
pany, Youngstown;  "Promotion  of  Ap- 
pliance Sales,"  by  C.  H.  Felker,  sales 
manager  Columbus  Railway,  Power  & 
Light  Company;  general  discussion  on 
what  is  being  done  in  sales  department 
to  help  overcome  increased  operating 
costs  and  the  necessity  of  increased 
rates  to  maintain  net  income;  luncheon 
address  by  Charles  A.  Leedy;  "The  Sale 
of  Company  Stock  to  Employees  and 
Customers."  by  T.  O.  Kennedy,  general 
manager  Massillon  Electric  &  Gas  Com- 
pany, Massillon,  Ohio;  "Electric  Fur- 
naces," by  C.  I.  Crippen,  Mahoning  & 
Shenango  Railway  &  Light  Company, 
Youngstown,  Ohio;  inspection  trip  to 
Lowe'.lville  generating  station.  J.  E. 
North  of  Springfield  is  chairman  of  the 
rew-business  co-cperation  committea. 


4  tssociations 

and  Societies 

\  complete  I  Hrectory  "f  Elei  tri<  il 
Associations  ia  regularly  printed  in 
ti        of  each  month  on  1  be 
next  to  l.i il  text  | 


Electrical     League    of    Cleveland. — 

Worcester    R,    Winner,    president    of    I  lie 

Warner   X-    Swasey   Company,   recently 

addressed  the  Electrical  League  of 
Cleveland  on    the   subject    of  astronomy. 

Jovian    Electric    League    of    Los     \n- 

geleS.      At    the  weekly   luncheon  on    May 

2  Frederic  T.  Woodman,  Mayor  of  Los 

Angeles,  spoke  on  "Municipal  Affairs." 
Harry  N.  Sessions,  first  tribune  of  the 
Jovian  Order,  acted  as  chairman  of  the 
day. 

American  Association  of  Engineer*. 
— On  May  14  and  15  the  American  As- 
sociation of  Engineers  will  hold  its 
third  annual  convention  at  Chicago  to 
elect  officers  for  the  ensuing  year  and 
to  consider  proposed  changes  in  the 
constitution. 

Advertising  and  Selling  Problems. — 
Elliot  Reid,  advertising  manager  of  the 
Westinghouse  Lamp  Company  of  New 
York  City,  addressed  a  joint  meeting 
of  the  St.  Louis  Jovian  League,  the 
"ad  men"  and  the  St.  Louis  Chamber 
of  Commerce,  at  the  Mercantile  Club 
in  St.  Louis,  May  1.  Taking  for  his 
subject  "Advertising  and  Selling  Prob- 
lems We  Have  Met,"  he  gave  valuable 
information  gathered  from  experiences 
in  connection  with  his  work  during  the 
last  few  years.  One  of  the  features  of 
his  address  was  a  description  of  how 
the  monthly  magazine  How  I  Did  It, 
published  by  his  company,  with  sales- 
men as  contributors,  had  resulted  in 
benefits  far  beyond  the  expectations  of 
the  officers.  Frank  A.  Beardslee,  sales 
manager  Union  Electric  Light  &  Power 
Company,  was  chairman.  About  500 
members  of  the  three  organizations 
were  in  attendance. 

Station  Operating  Committee  of  the 
O.  E.  L.  A. — The  station  operating 
committee  of  the  Ohio  Electric  Light 
Association  held  its  final  meeting  of  the 
season  at  the  Hotel  Gibson,  Cincinnati, 
Ohio,  on  April  24.  F.  R.  Brosius  of  the 
Union  Gas  &  Electric  Company,  Cin- 
cinnati, presented  a  paper  on  "Some 
Economies  Effected  in  Power  Stations, 
and  Savings  Possible."  The  paper  and 
the  discussion  which  followed  dealt 
with  the  practicability  of  raising  the 
requirements  for  firemen.  Firemen  have 
usually  been  selected  on  the  basis  of 
physical  qualifications  rather  than  men- 
tal ones.  The  central  station  business 
has  developed  in  such  proportions,  how- 
ever, that  it  is  now  necessary  in  the 
interest  of  economy  to  engage  men  who 
have  brains  as  well  as  physical  endur- 
ance. H.  B.  Dates  said  that  recently 
the  private  plant  at  the  Case  School  of 
Applied  Science  effected  a  great  econ- 
omy by  changing  firemen  in  the  plant 
and    paying    the    new    men    double    the 


..:  1 1,,  old.  li  v\ .  Bromley,  su- 
perintendent "t  power  for  the  Youngs- 
town A  Sharon  Street  Railway  I  ora 
pany,  pointed  out  I  bat  plant  economies 
may  be  much  Improved  by  attention  t<> 
the  application  and  grade  of  lubricant. 
At  Youngstown,  with  a  yearly  output  of 

i  .  i,000, I  lew.  in.,  the  plant  i   operated 

u  n  h   a    Lubi  leant    expen  e  of  0.26   mill 
i  at   i1111"  I  '■•■    br.  generated.    '  me 

Of   Oil    is   used.      "Watch    your   a    h    pile" 

be  burden  i  I  a  di  n  the 

contention    that    26    POT    Cent    of    neark 

every    ash    pile    is   carbon.      Benj 
Greenfield,    efficiency    expert    for    the 

Henry    L    I  loheity    (  lompany,    di  ■ 

the  use  of  CO    recorders  as  a  means 

Of  increasing  economy.      He  .aid   that  if 

the  meter    i  seen  e  propei  at  tent  ioi 

will    give   accurate    results.      I).    L.    6a 

kill,  secretary  of  the  Ohio  Lie 'trie  Light 
Association,  gave  an  impromptu  talk  on 
the  value  to  the  executive  of  the  ojfreral 
.  rrg  ineei  "Firebricks"  was  the 
subject  of  a  paper  by  W.  A.  Hei 
the  Charles  Taylor  Sons  Company.  He 
discussed  the  subject  from  the  angle  of 
the  various  uses  of  the  refractories  in  the 
boiler  room.  The  fields  for  silica  brick, 
chrome  brick,  magnesite  brick  and 
bauxite  were  defined.  Through  a  better 
selection  and  knowledge  of  the  use  of 
the  material  and  through  painstaking 
care  in  designing  the  work,  particularly 
in  furnaces  where  arches  are  employed, 
much  trouble  can  be  avoided.  Analysis 
of  a  firebrick  alone  does  not  afford  the 
best  way  to  judge  its  suitability  for 
the  work  intended,  as  the  analysis 
merely  shows  the  composition  of  the 
brick  without  giving  any  information 
as  to  its  physical  properties,  which  are 
usually  more  important  than  the  chem- 
ical composition.  Furthermore,  the  an- 
alysis does  not  reveal  the  way  in  which 
the  impurities  occur,  which  is  very  im- 
portant in  determining  the  temperature 
to  which  bricks  may  be  subjected  with- 
out danger  of  failure.  The  qualities  of 
coal  must  also  be  considered  in  select- 
ing the  corresponding  refractory  ma- 
terial. At  the  luncheon,  which  was 
held  at  the  Hotel  Gibson,  W.  W.  Free- 
man, president  of  the  Union  Gas  & 
Electric  Company,  said  that  the  asso- 
ciation members  are  in  a  position  to 
play  an  important  part  in  the  coming 
war  crisis  and  that  on  their  shoulders 
rests  the  responsibility  of  operation  of 
the  great  industries  which  will  feed  and 
equip  the  armies  of  the  country.  H.  L. 
Lawrence,  test  engineer  for  the  Amer- 
ican Engineering  Company,  Philadel- 
phia, presented  a  paper  on  "Stoker 
Operation  as  Found  in  the  Ordinary- 
Plant  and  as  It  Should  Be."  "Pressure 
Drops  in  Superheaters  and  Dry  Pipes" 
was  the  subject  of  a  paper  by  George 
Coughlin,  results  engineer  of  the  Toledo 
Railways  &  Light  Company.  He  gave 
several  reasons  for  the  use  of  super- 
heated steam  in  connection  with  steam- 
engine  operation.  Following  the  after- 
noon session,  the  committee  members 
were  entertained  as  guests  of  the  Union 
Gas  &  Electric  Company  in  an  inspec- 
tion trip  to  its  new  West  End  power 
station,  which  represents  a  total  in- 
vestment amounting  to  about  five  mil- 
lion dollars. 
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L.    B.    HERRINGTON 


L.  B.  Herrington,  recently  elected 
vice-president  in  charge  of  operations 
of  the  Kentucky  Utilities  Company,  is 
a  native  of  Atlanta,  Ga.,  and  is  a  gradu- 
ate of  Central  University  of  Kentucky 
and  the  Mercer  University  (Georgia) 
Law  School.  Mr.  Herrington  entered 
the  public  utility  business  in  1905,  when 
he  built  the  station  at  Richmond,  Ky., 
and  became  president  of  the  Richmond 
Electric  &  Power  Company.  Succeeding 
in  that  enterprise,  in  1912  he  bought  and 
rebuilt  the  electric  plant  at  Gallipolis, 
Ohio,  which  was  under  his  management 
until  recently  sold  to  the  Ohio  Utilities 
Company.  He  and  his  Richmond  (Ky.) 
associates  built  and  operated  the  tele- 
phone system  at  Orlando,  Fla.  Mr. 
Herrington  has  been  identified  with  the 
legal  department  of  the  Kentucky 
Utilities  Company  since  its  organiza- 
tion, looking  after  its  franchises  and 
municipal  contracts  and  negotiating 
the  purchase  of  several  of  its  proper- 
ties. He  brings  to  his  new  executive 
position  the  training  and  experience  of 
a  lawyer,  legislator,  builder,  owner  and 
operator  of  public  utilities.  He  is  thirty- 
seven  years  old. 

D.  A.  Hegerty,  president  of  the 
Texas  Southern  Electric  Company, 
Houston,  Tex.,  has  been  elected  first 
vice-president  of  the  Southwestern 
Electrical  and  Gas  Association.  Mr. 
Hegerty  entered  the  electric  lighting 
held  from  the  railway  field,  having  been 
associated  with  A.  Langstaff  Johnson 
in  the  electrification  of  the  street  rail- 
ways of  Philadelphia  and  later  being 
connected  in  an  official  capacity  with 
the  Hestonville,  Mantua  &  Fairmount 
Passenger  Railway  of  that  city,  the 
Norfolk  (Va.)  Railway  Company  and 
the  Railway  Companies  General.  For 
several  years  he  was  general  manager 
of  the  Little  Rock  Railway  &  Electric 
Company  and  later  manager  of  the 
lighting  department  of  the  New  Or- 
leans Railway  &  Light  Company.  In 
February,  1914,  he  became  general 
manager  of  the  Houston  Lighting  & 
Power  Company,  resigning  in  the  fall 
of  the  following  year  to  take  up  his 
present  work.  Mr.  Hegerty  is  a  past- 
president  of  the  traffic  and  transporta- 
tion branch  of  the  American  Electric 
Railway  Association. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

Biographical  Notes 


C.  A.  Matthews  has  been  appointed 
superintendent  of  the  power  and  light 
department  of  the  Northwestern  Ohio 
Railway  &  Power  Company,  Toledo, 
Ohio.  In  addition  to  the  duties  that 
he  has  assumed  with  this  company,  Mr. 
Matthews  will  continue  as  superintend- 
ent of  the  Port  Clinton  (Ohio)  Electric 
Light  &  Power  Company. 

C.  B.  Kennedye,  who  was  recently  ap- 
pointed sales  manager  of  the  Light  & 
Development  Company  of  St.  Louis, 
Mo.,  was  born  at  St.  Louis  in  1880.  He 
was  graduated  from  Polytechnic  Col- 
lege, Fort  Worth,  Tex.,  with  the  class 
of  1905.  During  summer  vacations  Mr. 
Kennedye  worked  for  the   Fort  Worth 


Traction  Company  and  the  Common- 
wealth Edison  Company  of  Chicago. 
After  graduation  he  spent  one  year  in 
the  employ  of  the  St.  Louis  Brass  Com- 
pany and  then  three  and  one-half  years 
in  the  industrial  power  department  of 
the  Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis.  After  that  he  left 
the  utility  business  for  a  short  period 
to  act  as  state  treasurer  of  Missouri 
for  the  organization  of  the  Progressive 
party.  With  the  closing  of  this  cam- 
paign he  entered  the  new-business  de- 
partment of  the  Light  &  Development 
Company,  carrying  out  sales  work  at 
some  of  its  forty-four  properties  under 
the  direction  of  W.  A.  Smith,  vice-presi- 
dent of  the  company.  Since  the  death 
of  Mr.  Smith  Mr.  Kennedye  has  con- 
tinued his  interest  in  the  sales  depart- 
ment, of  which  he  has  now  been  made 
manager.  Mr.  Kennedye  was  a  member 
of  the  winning  St.  Louis  Jovian  degree 
team  which  took  the  cup  at  Chicago  in 
1915,  and  was  recently  awarded  the 
Vulcan  degree  for  conspicuous  work  on 
the  one-hundred-point  committee  of  the 
organization. 


E.  T.  Rowland  recently  resigned  as 
sales  manager  of  the  United  Illuminat- 
ing Company  to  become  new-business 
manager  of  the  Continental  Gas  & 
Electric  Corporation  with  headquarters 
at  Omaha,  Neb. 

A.  Ii.  Paterson  has  resigned  the  gen- 
eral managership  of  the  Meridian 
(Miss.)  Light  &  Railway  Company  to 
take  up  the  duties  of  bond  department 
representative  of  Henry  L.  Doherty  & 
Company  in  New  Orleans  and  contigu- 
ous territory,  with  headquarters  in  that 
city.  

Obituary 

Louis  R.  Pomeroy,  well  known  as  a 
consulting  engineer  in  railway  and  elec- 
trical fields,  died  suddenly  at  his  home 
in  Orange,  N.  J.,  on  May  7.  Mr. 
Pomeroy  was  born  at  Port  Byron,  N.  Y., 
in  1857,  and  was  graduated  from  the 
Irving  Institute  at  Tarrytown,  N.  Y. 
He  early  entered  the  railroad  field, 
where  his  work  attracted  considerable- 
attention.  From  1886  to  1890  he  was  a 
special  representative  of  the  Carnegie 
Steel  Company,  introducing  basic  boiler 
steel  for  locomotives  and  special  forg- 
ings  for  railways.  For  nine  years  he 
was  engaged  in  similar  work  with  the 
Cambria  Steel  Company  and  the  La- 
trobe  Steel  Company  jointly.  He  then 
became  connected  with  the  Schenectady 
Locomotive  Works  as  assistant  general 
manager,  a  position  he  held  until  1902. 
During  the  following  six  years  he  was 
a  special  representative  for  the  Gen- 
eral Electric  Company  in  the  railway 
field,  this  work  covering  the  electrifica- 
tion of  steam  roads  and  railway  shops 
and  the  general  application  of  elec- 
tricity to  all  railway  purposes.  Subse- 
quently for  two  years  he  was  assistant 
to  the  president  of  the  Safety  Car 
Heating  &  Lighting  Company,  leaving 
to  become  chief  engineer  of  the  railway 
and  industrial  division  of  J.  G.  White 
&  Company.  Late  in  1911  he  resigned 
to  open  an  office  in  New  York  City  as 
a  consulting  engineer.  In  1914  he  be- 
came associated  with  the  United  States 
Light  &  Heat  Company  as  manager  of 
the  New  York  office.  For  the  past  year 
or  so  Mr.  Pomeroy  had  again  been  en- 
gaged in  consulting  work. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

and   Supplies      Soles   on    Industrial    Aelirities   and    business    Methods 


ENLISTMENT  IN  ENGINEERING 

CORPS  AROUSES  CONCERN 

Manufacturers  Lose  Many  Valuable  Men  from  Engi- 
neering Departments  and  Branch  Offices 
Because  of  Government's  Call 

Electric*]  manufacturers  view  with  apprehension  the  daily 
enlistments  of  their  men  in  the  engineering  corps.  En- 
gineering  departments,   of  course,   have   been   the  ones   to 

sutler  most  in  this  respeet.  There  has  been,  however,  B 
very  serious  depletion  in  the  ranks  of  branch  officers.  In 
most  instances  the  men  who  have  joined  the  engineering' 
corps  of  the  army  are  the  younger  men  who  come  within 
the  now  tentative  age  limits  of  the  conscription  bill. 

Being  men  of  highly  trained  technical  ability  along  lines 
of  manufacture  and  distribution  rather  than  along  lines  of 
construction  and  field  work,  the  manufacturers  are  find- 
ing it  very  difficult  to  replace  them.  If  the  government 
is  to  require  these  factories  to  build  materials  for  war 
purposes,  the  loss  of  these  men  will,  of  course,  be  felt  by 
it.  The  wisdom  of  taking  engineers  from  manufacturing 
establishments  without  a  more  careful  analysis  of  their 
value  to  the  industry  and  to  the  government  while  em- 
ployed in  that  industry  is  somewhat  dubious. 


FLASH-LAMP  BATTERY 

MANUFACTURERS  SWAMPED 

Impossible  to  Suoply  Demand  of  Europe  for  Refilling 

Purposes — Prices  for  Exports  Are  Expected 

To  Advance 

Manufacturers  of  flash-lamp  batteries  are  expecting  a 
larger  volume  of  business  in  1917  than  last  year,  although 
1916  was  the  best  year  that  has  ever  been  experienced  in 
the  history  of  the  trade.  Domestic  business  keeps  up 
strongly  and  is  growing  continually.  The  government  has 
already  placed  some  fairly  large  orders  both  for  the  navy 
and  the  army,  and  it  is  understood  that  it  is  making  in- 
quiries for  still  further  shipment.  Because  of  the  great 
mobilization  camps  which  will  spring  up  for  the  training  of 
the  500.000  men  that  this  government  intends  to  call  to  the 
colors  shortly,  domestic  business  will  be  greatly  enhanced. 

However,  the  really  large  business  at  the  present  time  is 
that  from  Europe,  where,  owing  to  war  restrictions  on  light- 
ing, flash-lamps  are  having  an  enormous  use.  The  allied 
governments  have  taken  over  sufficient  production  to  take 
care  of  the  trench  and  warfare  trade.  For  domestic  use, 
however,  the  United  States,  it  is  understood,  is  supplying 
GO  per  cent  of  the  volume  used,  England  about  20  per  cent, 
with  the  remaining  20  per  cent  going  to  Sweden,  Spain,  Den- 
mark and  other  countries. 

There  is  very  little  demand  for  cases.  Practically  all  of 
the  demand  now  is  for  batteries  for  refilling  purposes.  It 
is  understood  that  for  every  battery  turned  out  in  this 
country  there  are  three  buyers.  In  other  words,  the  de- 
mand in  the  market  is  practically  three  times  as  great  as 
production.  It  is  known  that  there  are  certain  large  jobbers 
in  London  who,  if  it  were  possible  to  obtain  deliveries,  would 
place  to-day  orders  for  many  millions  of  flash-lamp  bat- 
teries. Manufacturers,  however,  are  absolutely  swamped 
and  are  not  in  a  position  to  take  on  any  greater  volume  of 
business  than  they  now  are  doing. 

Domestic  prices  have  not  advanced,  although  there  has 
been  a  feeling  in  the  market  that  an  advance  may  go  into 
effect  almost  any  time.  For  the  export  trade,  however,  an 
advance   of  approximately  16  per  cent  will  go  into  effect 


in  June.  Pricei  of  all  material!  entering  into  the  construc- 
tion of  batteries  have  increased,  and  it  would  not  be  strange, 
therefore,  if  the  domestic  price  should  increase  accordingly. 

It  has  been  noted  that  the  trade  is  not  stocking  up  as 
heavily  as  formerly,  preferring  rather  to  buy  in  smaller 
quantities  and  more  often.  This,  it  is  understood,  is  owing 
to  the  uncertainty  of  the  market.  Jobbers  and  dealers  do 
not  care  to  stock  up  heavily  on  goods  that  might  by  any 
possibility  decrease  in  value  while  on  their  shelves. 

Manufacturers  are  finding  less  difficulty  now,  it  has  been 
noticed,  in  securing  raw  materials  for  production.  The 
metals,  particularly,  are  coming  in  better  than  since  the  war 
began. 


CENTRAL  STATION  PLANS 

FOR  CONSTRUCTION  HALTED 

Tendency  Noted  to  Withhold  Purchasing  of  Line  and 

Generating  Equipment  Until  Lower 

Prices   Prevail 

It  has  been  noticed  during  the  last  few  weeks  in  many 
sections  of  the  country  that  central  stations  are  no  longer 
buying  for  new  construction  and  developments  with  the 
same  freedom  that  they  did  last  year.  In  fact,  it  has  now 
become  a  decided  policy  in  many  stations  not  to  increase 
line  or  generating  facilities  until  prices  become  much 
nearer  normal.  A  considerable  falling  off  in  line  equip- 
ment, especially  poles  and  line  hardware,  has  been  noticed 
of  late. 

Many  central  stations  are  now  loaded  up  to  the  extent 
of  their  generating  capacity,  and  some  have  definitely  de- 
cided not  to  take  on  new  customers  without  placing  in 
their  way  almost  prohibitive  restrictions.  One  large  com- 
pany in  the  East,  it  is  known,  has  recently  received  a 
power  contract  necessitating  a  reduction  in  the  output  to 
other  customers.  It  was  thought  advisable  by  this  company 
to  take  such  a  step  rather  than  increase  generating  and 
distribution  facilities. 

It  is  understood  that  there  is  a  very  large  stock  of  line 
hardware  and  poles  on  hand  laid  in  in  anticipation  of  an 
increase  in  spring  construction.  This  decision  of  the  cen- 
tral station  companies  to  defer  betterments  and  additions 
until  lower  prices  shall  result  will  undoubtedly  act  as  a 
severe  hardship  on  many  jobbers,  as  well  as  manufacturers, 
engaged  in  handling  this  class  of  material. 


DISTRIBUTION  PROBLEM 

OF  THE  ELECTRIC  VEHICLE 

Branch  Offices  Only  in  Very  Largest  Centers,  Relying 

on  Dealers  in  Smaller  Cities,  Found  Best 

Method  by  Large  Manufacturer 

Electric  vehicle  manufacturers  have  in  the  past  looked 
upon  the  central  stations  as  the  essential  factor  in  the  dis- 
tribution of  their  products,  but  the  fallacy  of  that  kind  of 
promotion  is  now  evident,  and  manufacturers  are  discussing 
means  of  distribution.  As  the  result  of  a  broad  study  of 
this  problem,  the  largest  manufacturer  of  commercial  elec- 
tric trucks  in  the  United  States  during  the  last  three  years 
has  gradually  opened  up  a  wide  field  of  distribution  through 
dealers,  and  now  has  the  foundation  for  a  high-class  dealer 
organization  throughout  the  United  States  and  a  distribu- 
tion, through  foreign  representation,  all  over  the  world. 

The  original  dealer  plans  of  this  company  were  to  exploit 
through  central  stations,  acting  as  selling  agents.  It  was 
found,  however:    (a)  that  barring  two  or  three  exceptions 
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they  were  not  interested;  (b)  that  their  organizations  were 
so  large  as  to  be  unwieldy  and  unproductive  on  such  a 
highly  specialized  proposition;  (c)  that  their  operation  de- 
partments were  not  inclined  to  co-operate  with  their  com- 
mercial department  by  using  electric  trucks;  (d)  that  their 
commercial  department  was  not  as  active  as  were  competing 
gasoline  truck  salesmen. 

The  present  policy  of  this  manufacturer  is  to  secure 
dealers  in  every  city  with  more  than  55,000  population  and, 
other  things  being  equal,  to  give  preference  in  the  follow- 
ing order:  (a)  organizations  with  garage  facilities;  (b)  cen- 
tral stations;  (c)  individuals  without  previous  electric  vehi- 
cle experience  whom  it  can  train  to  sell. 

The  feeling  exists  that  it  is  better  business  to  have  a 
good  dealer  in  the  city  of  Birmingham,  Ala.,  for  instance, 
than  to  try  to  cover  that  city  from  an  office  in  Atlanta,  for 
the  reasons  that  the  dealer  knows  most  of  the  business  men 
around  him  and  can  "cash  in"  on  the  disposition  to  patronize 
a  brother  townsman,  that  he  is  familiar  with  local  con- 
ditions, and  that  he  can  afford  to  develop  "prospects"  pa- 
tiently. 

Even  at  the  cost  of  a  substantial  discount,  this  company 
has  found  it  to  be  generally  to  the  manufacturer's  advan- 
tage to  sell  through  a  dealer.  In  the  long  run  it  is  cheaper, 
except  in  large  centers,  for  where  he  can  sign  up  a  dealer 
for  a  definite  number  of  trucks  per  year  it  steadies  his  pro- 
duction and  distributes  the  burden  of  introductory  selling. 

For  several  years  to  come,  however,  this  company  believes 
that  it  probably  will  be  difficult  to  secure  in  the  quantity 
desired  good  electric  truck  dealers,  because  it  is  hard  to  get 
the  prospective  dealer  to  see  that  while  it  takes  a  little 
longer  to  break  the  ice  with  the  electric  vehicle,  once  the  ice 
is  broken  in  a  locality,  care  being  used  to  adapt  each  truck 
properly  to  its  work,  the  reorder  business  on  the  electric 
will  be  greater  and  more  sure  than  that  on  the  gas  truck. 

Exploiting  of  the  commercial  electric  car,  especially  from 
the  standpoint  of  avoiding  mis-sales,  of  course  requires  edu- 
cation as  to  the  features  of  superiority  shown  by  the  com- 
mercial electric  over  other  types  of  commercial  vehicles,  as 
well  as  a  knowledge  of  its  limitations. 

In  the  past  this  has  made  it  particularly  difficult  to  secure 
effective  dealers,  but  as  time  goes  on  and  a  knowledge  of 
the  characteristics  of  the  electric  vehicle  becomes  more 
broadly  disseminated,  this  condition,  it  is  noticed,  is  chang- 
ing, although  the  decision  of  any  company  as  to  its  policy 
must  necessarily  rest  upon  its  own  individual  conditions. 

It  becomes  evident  therefore  that  any  company  in  decid- 
ing the  problem  of  securing  distribution  for  its  product 
should  take  into  consideration  the  size  and  location  of  such 
distributing  center  and  the  potential  business  or  demand 
for  that  product.  Direct  representation  where  such  repre- 
sentation is  financially  profitable  is  apparently  the  best 
method  to  pursue  in  the  very  largest  centers. 

Conditions  have  now  developed  to  the  point  where  the 
policy  of  dealer  representation  in  the  smaller  centers  is 
effective.  Undoubtedly  this  is  primarily  due  to  the  fact 
that  individual  dealers  are  becoming  better  informed  re- 
garding the  efficiency  of  the  electric  vehicle,  but  there  is 
still  much  to  be  done  in  educating  the  dealer. 


PRICE  OF  INCANDESCENT 

LAMPS  NOT  TO  INCREASE 

New  Contracts  to  Be  Signed  on  Same  Terms  as  Last 

Year  Except  Perhaps  for  Metallized- 

Filament   Lamps 

Some  accounts  have  appeared  in  the  papers  of  late  which 
would  leave  the  impression  that  the  price  of  incandescent 
lamps  has  recently  been  advanced.  Investigation,  however, 
shows  this  idea  to  be  entirely  unfounded.  There  have  been 
a  few  slight  changes  in  discounts,  but  none  of  these  have 
tended  to  increase  the  price  of  lamps. 

Not  only  have  lamps  not  increased  in  price,  but  in  spite 
of  the  fact  that  materials  and  labor  have  increased  manu- 
facturing costs  considerably  manufacturers  are  not  now 
contemplating  any  increase.  It  is  true  that  a  number  of 
economies  of  manufacture  have  been  developed,  but  they 
have  not  been  able  to  take  care  of  the  entire  increase  in 


production  cost.  Many  of  the  large  lamp  contracts  run  out 
this  month,  and  there  is  no  doubt  that  they  will  be  signed 
up  for  another  year  under  the  same  terms  and  prices  as 
for  the  past  year. 

The  50-watt  tungsten  lamp  which  was  offered  to  the  in- 
dustry about  two  years  ago  at  a  price  slightly  higher  than 
the  40-watt  and  60-watt  sizes  has  recently  been  lowered 
in  price,  the  stipulated  volume  of  production  having  been 
secured.  When  this  lamp  was  put  on  the  market  the  in- 
dustry was  promised  that  it  would  be  placed  on  a  par 
with  the  40-watt  and  60-watt  sizes  as  soon  as  production 
warranted,  and  now  all  three  are  listed  at  the  same  price. 

Since  the  advent  of  the  tungsten  lamp  on  the  market 
the  sale  of  the  metallized-filament  lamp,  which  up  to  that 
time  was  the  standard  lamp,  has  fallen  off  to  a  very  great 
extent.  Because  of  limitations  in  manufacture  it  has  never 
been  possible  to  produce  this  lamp  for  exact  voltages,  and 
therefore  a  peculiar  system  of  marketing  whereby  certain 
stations  used  lamps  of  a  certain  measured  voltage,  other  sta- 
tions lamps  of  another  voltage,  and  so  on,  became  necessary. 
It  was  only  in  this  way  that  the  entire  number  of  lamps 
could  be  used  up  and  production  costs  kept  to  a  minimum. 
Now,  however,  fewer  and  fewer  stations  are  using  these 
lamps,  although  the  range  of  voltages  in  production  remains 
the  same.  It  therefore  becomes  necessary  either  to  in- 
crease the  voltage  range  per  station  or  to  break  up  the 
lamps  of  extreme  voltage  and  consequently  increase  pro- 
duction costs.  Should  it  not  be  possible  to  substitute  rapidly 
in'  those  stations  using  the  metallized-filament  lamp  tung- 
sten lamps  for  them,  the  second  procedure  would  probably 
become  necessary.  In  this  event  an  advance  in  price  would 
undoubtedly  follow.  In  fact,  all  new  contracts  for  the 
metallized-filament  lamp  will  probably  give  to  the  manu- 
facturer the  right  to  increase  prices  during  the  period  of 
the  contract  should  production  cost  make  it  necessary.  While 
no  definite  action  has  been  taken  on  this,  it  seems  probable 
that  any  increase  would  be  limited  to  not  more  than  10 
per  cent  in  any  one  year. 


TREND  OF  INQUIRIES  IS  TO 

STRENGTHEN  METAL  MARKET 

Actual   Sales    Have   Been   Few,   and    Rumors   Have 

Been  Quickly   Followed  by   Denials  in 

Nearly   All   Instances 

After  a  slump  for  a  number  of  weeks,  the  general  tone 
of  the  entire  metal  market  is  stronger.  Copper,  tin  and  lead 
are  higher  than  a  week  ago;  spelter  is  lower.  Rumors 
of  inquiries  for  large  tonnages  have  largely  been  responsible 
for  the  hardening.  There  have  been  few  actual  sales,  and 
for  the  most  part  the  rumors  have  been  quickly  denied. 
With  so  many  rumors,  even  though  followed  by  denials, 
the  old  saying  that  where  there  is  smoke  there  is  pretty 
sure  to  be  fire  seems  particularly  apt. 

Copper  quotations  for  the  remainder  of  1917  were  nomi- 
nally as  follows  for  electrolytic  on  Tuesday  last:  May,  32.75 
cents;  June,  31.75  cents;  July,  30.25  cents;  third  quarter, 
29  cents;  .fourth  quarter,  27.50  cents. 


NEW  YORK   METAL   MARKET   PRICES 

, May  1 ,,     , May  8 >, 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid       Asked 

£       s     d  £       s     d 
Copper : 

London,  standard  spot 130     0     Of  130     0     0 

Prime  Lake    30  SO  to  31  00f  31  SO  to  32  50f 

Electrolytic     31.00  to  31. 50t  32.50  to  33  00  + 

Casting    27. SO  to  28.50f  29. SO  to  30  00f 

Copper  wire  base 36.50  to  37.50t  36.50  to  37.50J 

Lead 9.00  9. SO 

Nickel    50  00  50.00 

Sheet  zinc,  f.o.b.   smelter 19  00  19  00 

Snelter.    spot    9.55  to    9.67%  9.30  to    9.42V, 

Tin.  Straits 58.50  59.50 

Aluminum,  98  to  99  per  cent 56.00  to  58.00t  56.00  to  58.00t 

OLD    METALS 

Heavy  copper  and  wire 25.50  to  26.50  26. SO  to  27.00 

Brass,  heavy    16  00  to  16. 50  16  00  to  16  50 

Brass,   light    12  00  to  12  50  12  TO  to  13.50 

Lead,  heavy 7.50  to    7.75  8.00  to    8.25 

Zinc,  scrap   6.50  to    7.00  6.50  to    7.25 

fNominal. 
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Current  Prices  of  Electrical  Supplies 

The  pricei  quoted  tre  those  prevailing  in  standard  package  ox  specified  lots  on  apparatus  and  ap- 
pliances in   Eastern  and  Middle  w<-.i  market!  at  the  beginning  oi  Business  on  Monday  oi  this  week, 
iiits   -Hi    in  .ill  cases  the  net  pricei  01   pricei  subject  to  discount!  from  itanaard  lists  to  contract.. 
central  itationa,  dealeri  ind  otheri  engaged  In  the  resale  <>i  iuch  goods. 

Pricei  In  Southern  and  othei  nearby  maikcts  win  mie  about  the  same  as  those  in  the  Middle 
West,  although  slight  modifications  to  cover  increased  freight  and  local  demands  should  be  expected. 
in  the  I'.n   West  and  on  the  Pacifit    Coast  the  prevailing  pines  are  naturally  higher,  covering  as  they 

must  Increased  freight  and  the  necessity  of  larger  stocks  with  increased  interest  and  warehouse 
i'h. 11  ;<BS  on  account  oi  the  distances  from  sources  of  supply,  infrequent  turnover  of  stock  and  uncer- 
tainty SS  to  delivery  of  goods  in  transit.  Moreover,  the  Pat  West  presents  a  wide  variation  in  demand 
due  to  a  small  population  spread  over  a  wide  area  in  agricultural  and  mining  communities,  as  con- 
tested with  the  denser  population  oi  the  Bait,  its  nearness  to  the  sources  of  supply,  the  more  fre- 
quent turnover  in  stocks  and  the  constant  demands  which  arise  in  industrial  centers. 


ARMORED    CONDUCTORS,    FLEXIBLE    STEEL 

Single-Conductor 

r-Llst,  per  LOO 
B    a    s.   size  Chicago 

No     1  1    solid |61  00 

No      I  -'     solid 7]  00 

No.     10    solid '.' 

No.      8    solid 106.00 

No       6    solid 141 

No     10    stranded I 

NO       8    stranded 115  00 

8    strand  >d L60.00 

No         1     stranded 205.00 

NO.        -     stranded 266  00 

NO         1     stranded 815.00 

Twin-Conductor 

No.      1  I     solid     104.00 

No.     12    solid i  ' 

No     10  solid 185.00 

No       B    stranded 23.r>.00 

No.       6     stranded 370.00 

No.        -1     stranded 575.00 

DISCOUNT    PER    1000    FT. 

Single-Conductor 

No    it   solid :  Chicago 

Less    than    coil    +10% 

Coil   to   1000   ft — 10% 

No.   12  solid  : 

Less    than    coil +10% 

Coil   to   1000   ft —10% 

Twin-Conductor 

No.  14  solid  : 

Less    than    coil +10% 

Coil   to   1000   ft — 10% 

No.   12  solid  : 

Less    than    eoil +10% 

Coil   to   1000   ft —10% 


ATTACHMENT    PLUGS 


Std.   Pkg.  Chicago 

Benjamin    No.    903 100  80.25 

Hubbell   No.   5406    250  .30 

Bryant    No.     706     100  .25 

G.     E.    50996     250  .22 

Discount  Chicago 

Less  than   1/5   std.   pkg. : 

Benjamin   No.    903 12% 

Hubbell    No.    5406 +10'; 

Bryant     No.     706     +20% 

G.    E.    50996    +20% 

1/5  to  std.  pkg.: 

Benjamin    No.    903     20% 

Hubbell  No.   5406    10% 

Bryant    No.    706     Net 

G.    E.    50996     Net 

Std.   pkg.: 

Benjamin    No.    903     44  % 

Hubbell  No.  5406    34% 

Bryant    No.     706     30% 

G.   E.   50996    30% 


-List- 


0  Ft 
N.    V. 

71.00 

00  00 

106.00 

l  16.00 

95.00 

i  LI 

L60.00 
205.00 
266  00 
311 


104.00 

L3I 

185.00 
235.00 
370.00 
575.00 


N.    V. 

Net 
3% 

Net 
3% 


Net 
3% 

Net 

3  7r 


N.    Y. 

$0.25 
.30 
.25 

.22 

N.   Y. 

10% 
10% 
10% 
10  % 

20% 
2095 

20% 

20% 

34% 

34% 
34% 
34% 


BATTERIES,    DRY 

^No.   6   Regular-^  , — No.   6  Ignitor — N 

Each    Net                           Chicago           N.   Y.  Chicago  N.   Y. 

Less   than    12     $0.35               $0.35  $0.35  '0§5 

12   to   50    30                   .30%  .30  .30% 

50  to  barrel    26Y4              .26  .27%  .27 

Barrel    lots    24%               .24%  -24%  25 

CONDUIT,     METALLIC     FLEXIBLE 

r- List  per  100  Ft.— N 

Size.    In.                                       Feet  per  Coil  Chicago  N.   Y. 

5/16     '                  250  $5.00  $5.00 

'at 250  7.50  7.50 

i                                                    100  10.00  10.00 

a?""                          '  '                                 50  13.00  13.00 

,    4  '  '                                                                  50  21.00  21.00 

\u"                          ...            50  26.00  26.00 

ii 25-50  35.00  35.00 

o    " 25-50  45.00  45.00 

$y, .  ....      25-50  52.00  52.00 


CONDUIT,    METALLIC    FLEX  I  BLE— CONTI  NU  ED 

■  Blngle  strip  ••„"  Double dtrlp 

Chicago     N.   v.  .  .    \ 

Less  than   eoil    per    L000   ft,    net.  .171  25      86T.60  $75.00      M 

Co  i   i m    pel    1000  it.,  net .    60.00       60.00 

•  Single,  strip  >:,"  Double  Bti  lp 

Chicago     N.   v.  Chicago     N.   v. 

net.  .$95. oo     |90  00  1100.00     890.00 
net.   so. 00       so.00  90.1)0       80.00 


Less    than    eoil    p.-i     linili    ft., 

Cost  to   i it.  per  LI n 


CONDUIT,      NON-METALLIC      FLEXIBLE 


Si/.e, 

7/::  2. 
'/. 
% 
II 

% 

% 


, — List     pel 
Chicago 

$0.05', 

.06 
.09 
.12 
.15 
.18 


Foot— N 

N.    Y. 

$0.05% 

.06 

.09 

.12 

.15 

.18 


i    EToot- 


, 7/:,  J 

Per   1000  Ft.   Net.  Chicago 

Less    than    $15.00    list $36.67 

$15.00    to    $60.00    list 27.50 

$60.00    to    $150.00    list 24.75 


CONDUIT,    RIGID    IRON 

(Card  No.   38) 

, List,  per  Foot ., 

Size,    in.                                                                      Chicago  N.   Y. 

\i $0.08%  $0.08% 

% 08%  .08% 

% 08  %  .08  % 

% 11%  .11% 

1 17  .17 

1% 23  .23 

1% 27%  .27% 

2                                                                                               37  37 

2%!!!*!!!!"!!!!!!!!."!.'.'."".".'.'.'.'.'.'."."."      '.58%  !s8% 

3 76%  .76% 

COUPLINGS   AND    ELBOWS 

(Card  No.   37) 
Couplings,  List,  Each  Elbows,  List,  Each 

Size,    in.                       Chicago                N.   Y.                Chicago  N.   Y. 

i, $0.05                    $0.05                    $0.19  $0.19 

% 06                       .06                       .19  .19 

% 07                       .07                       .19  .19 

% 10                       .10                       .25  .25 

1 13                        .13                       .37  .37 

1% 17                         .17                         .45  .45 

1% 21                         .21                         .60  .60 

2 28                         .28                       1.10  1.10 

2% 40                       .40                     1.80  1.80 

3 GO                       .60                     4.80  4.80 

Discount,  Discount. 

r-Vt  In.  to  %  In.— N      r-%    In   to  3   In.-^ 
Chicago  N.   Y.  Chicago  N.  Y. 

Less    than    2500    lb 3.8%               13%               6  8%  15% 

2500    to    5000    lb 5.8%               13%               8.8%  15% 

(For   galvanized   deduct   six   points  from   above   discounts.) 

FLATIRONS 

Chicago.  N.   Y. 

List      $4.50  $5.00 

Discount    25%  30% 

FUSES,    INCLOSED 

, L  i  st , 

250-Volt                                       Std.  Pkg.          Chicago  N.  Y. 

3-amp.    to      30-amp 100                   $0.25  $0.25 

35-amp.    to       60-amp 100                       .35  .35 

65-amp.    to    100-amn 50                       .90  .90 

110-amp.    to    200-amp 25                     2.00  2.00 

225-amp.    to    400-amp 25                     3.R0  3.60 

450-amp.    to    600-amp 10                     5.50  5.50 

600-Volt 

3-amp.    to      30-amp 100                   $0.40  $0  40 

35-amp.    to      60-amp 100                       .60  .60 

65-amp.    to    100-amp 50                     1.50  1.50 

110-amp.    to    200-amp 25                     2.50  2.50 

225-amp.    to    400-amp 25                     5.50  5.50 

450-amp.    to    600-amp 10                     8.00  8.00 
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N.    Y. 
38% 


N.    V. 

$5.00 

4.50 


FUSES,     INCLOSED— CONTINUED 

Discount  Chicago 

Less  than  1/5  std.  pkg 28% 

1/5    to   std.    pkg 38% 

FUSE    PLUGS 
3-Amp.    to    30-Amp. 
Per  100  Net  Chicago 

Less   than    1/5    std.   pkg    $6.25 

1/5    to    std.    pkg 

Standard    package,    500.     List,    $0.07. 

LAMPS,    MAZDA 
105    to    125    Volts 

, — -—List.    Each — -^ 

Regular,    clear:                                       Std.  Pkg.  Chicago  N.    Y. 

10    to     40-watt— B 100  $0.27  $0.27 

60-watt— B      100  .36  .36 

100-watt — B    24  .65  .65 

75-watt — C    50  .65  .65 

100-watt — C    24  1.00  1.00 

I'oO-watt— C     2  1  2.00  2.00 

300-watt— C    2  1  3.00  3.00 

Round  bulbs,  3%-in.,  frosted: 

15-watt — G    25     50  .50  10 

25-Watt — G    25     50  .50 

40-watt— G    25     50  .50     .  .50 

Round  bulbs,  3%-in.,  frosted: 

60-watt — G    30     2  1  .72  .72 

Round  bulbs,  4% -in.,  frosted: 

100-watt — G    35     21  1.05  L.05 

i Discount s 

Chicago  N.   Y. 

Less  than  std.  pkg Net  list  Net 

Std.    pkg    10%  10% 


LAMP    CORD 
Cotton-Covered,    Type    C,   No. 


Chicago 

Less   than    coil    (250    ft.)     $38.16 

Coil    to    1000   ft 28.62 

LAMP    GUARDS,    WIRE 
Per  100  Net  Chicago 

Less  than   50,   Matthews   10-cp $20.00 

Less  than   1/5   std.   pkg.   Hubbell 28.35 

Less   than   36,    60-watt  Loxon    25.00 


18 
-Per   1000  Ft.  Net- 


N.    Y. 
$35.77 

27.18 


N.  Y. 

$20.00 
29.00 
25.00 


OUTLET    BOXES 

Union                                                                      r~ Black,  List,   per  100-^ 

Cat.  No.                                                                  Chicago  N.  Y. 

101     $30.00  $30.00 

102     3n.iio  30.00 

103    25.00  25.00 

106     20.00  20.00 

Union                                                                      r~ Galv..  List,  per  100-^ 

Cat.  No.                                                                     Chicago  N.  Y. 

101    $30.00  $30.00 

102    30.00  30.00 

103     25.00  25.00 

106    20.00  20. oe 

, Black \  (— Galvanized— > 

Discount                                 Chicago       N.   Y.            Chicago  N.  Y. 

Less   than    $10.00    list    40%          40%                  35%  35% 

$10.00   to    $50.00    list    50%          48%                   45%  44% 

PIPE     FITTINGS 

Conduits,   V.V.,    Unilets   and   Similar 

Discount                                     •                           Chicago  N.  Y. 

Less  than   1/5   std.  pkg 25% 

1/5   to   std.   pkg 32%  32% 

Std.    pgk 40%  40% 

PORCELAIN    CLEATS— UNGLAZED 

2  and  3  Wire 

, Per   1000   Net — -^ 

Chicago  N.  Y. 

Less  than  1/5  std.  pkg $14.00  $15. so 

1/5    to   std.   pgk 13.00  14.80 

Standard  package,   2200.      List  per  1000,   $20. 


PORCELAIN    KNOBS 


Per  1000  Net 
Less  than  1/5  std.  pgk. 
1/5  to  std.  pkg 


5%  N. C— Solid 
Std.  Pkg.  3500 

Chicago        N.    Y. 
.$10.50  $11.25 

.      9.75  9.00 


Nail-it— N.C. 

Std.  Pkg.  4  000 

Chicago         N.    Y. 

$28.00         $18. Op 

21.50  15.00 


SOCKETS    AND     RECEPTACLES 

r— List 

Std.  Pk.  Chicago 

t-in.  cap  key  socket 500  $0.33 

-in.    cap   keyless   socket   , 500  .30 

-in.   cap  pull   socket    250  .60 

Discount  Chicago 

Less  than  1/5   std.   pkg List 

1/5    to    std.    pkg 15% 


SWITCHES,    KNIFE 
250-VoW,    Front    Count  tA Urns,  No  Fuse 

, - List— 

Perkins   or   Trumbull   Type    A  .  Chicago 

80-amp.    S.    P.    S.    T $o.80 

60-amp.    S.    P.    S.    T 1.20 

100-amp.    S.    P.    S.    T 2.25 

ip.    S.    P.    s.    T 3.48 

300-amp.    S.    P.    S.    T    5.34 

30-amp.    D.    P.    S.    T L.20 

60-amp.    D.    P     S.    T 1.78 

LOO-amp.    D.    P.    S.   T 3.38 

200-amp.    D.    P.    S.    T 5.20 

! -amp.     I).     P.     S.    T 8.00 

30-amp.     3     1.     S.    T 1.80 

60-amp.     3     r.    S.    T 2.68 

100-amp.     3     P.     S.    T 5.08 

np.    3    P.    s.    T 7.80 

300-amp.     3     P.    S.    T : 12.00 

Perkins  Type  B  or  Trumbull  Tyj 

30-amp.    S.    P.    S.    T 0.42 

60-amp.    s.    P.    S.   T 0.74 

100-amp.    S.    P.    S.    T 1.50 

200-amp.    S.     P.    S.    T 2.70 

30-amp.    D.    P.    S.    T 0.68 

60-amp.    I).    P.    S.    T 1.22 

100-amp.    D.    P.    S.    T 2.50 

200-amp.    D.    P.    S.    T 4.50 

30-amp.    3     P.    S.    T 1.02 

60-amp.    3    P.    S.    T 1-84 

LOO-amp.     3     P.    S.    T 3.76 

200-amp.    3     P.    S.    T 6.76 

DISCOUNT 

Type    A,    Perkins    or    Trumbull  :  Chicago 

Less    than    $10    list     List 

$10    to    $25    list    1|% 

$25    to    $50    list    18% 

Type  B,  Perkins,  or  Type   C,   Trumbull  : 

Less  than    $10   list    10% 

$10   to   $25    list    20% 

$25    to    $50    list 28% 

SWITCHES,    SNAP    AND    FLUSH 
5-1  nip.   and  10-Amp.,  125-Volt  Snap  Switches 

, List- 

Std.   Pkg.  Chicago 

5 -amp.     single-pole     250  ^°-?5 

5-amp.    single-pole,    ind 250  .32 

10-amp.    single-pole    100  .48 

10-amp.    single-pole,    ind 100  .54 

5-amp.,    three-point    100  .5b 

10-amp.,    three-point    50  .lb 

10-amp.,    250-volt,    D.    P 100  .66 

10-Amp.,  250-Volt  Push-Button  Switches 

f List- 

Std.   Pkg.  Chicago 

10-amp.     single-pole     100  $°-25 

1 0-amp.     three-way     50  .70 

10-amp.  double-pole o0  . <o 

Discount  Chicago 

Less   than    1/5    std.    pkg Net 

1/5    to    std.    pkg 15% 

Std.     pkg d0% 


N.   Y. 
0    I 
.30 
.60 

N.  Y. 
List 
15% 


N.   Y. 

$0.80 
1.20 
2.25 
3.48 
5.34 
1.20 
1.78 
3.38 
5.20 
8.00 
1.80 
2.68 
5.08 
7.80 

12.00 

0.42 
0.74 
1.50 
2.70 
0.68 
1.22 
2.50 
4.50 
1.02 
1.84 
3.76 
6.76 


N.  Y. 
List 
15% 
18% 

10% 
20% 
28% 


N.  Y. 

$0.28 
.32 
.48 
.54 
.56 
.76 
.66 


N.    Y. 

$0.45 

.70 

.70 

N.  Y. 
List 
15% 
28% 


SWITCH     BOXES,    SECTIONAL    CONDUIT 

, — —List,    Each > 

C    F    Mfg.   Co.  Chicago  N.  Y. 

No      155  $0.34  $0.34 

no!    160     ::: 0.60  o.eo 

t Black -,  ^-Galvanized^ 

Discount                              Chicago     N.  Y.  Chicago     N.  Y. 

Less   than    $2.00    list    40%          40%  30%          30% 

$2.00  to  $10.00  list    50%          50%  40%          40% 

$10.00  to  $50.00   list    64%           60%  52%           52% 

TOASTERS,    UPRIGHT 

Chicago  N.  Y\ 

T  =„t                                                 $4.50  $4.50 

Discount"                                      •                                   2*%  25% 

WIRE,    ANNUNCIATOR 

Per    Lb.    Net                                                             Chicago  N.  Y. 

No.    18.    less   than    full   spools $0.65  $0.47 

No.    18,    full    spools    0.55  U.4& 

WIRE,     RUBBER-COVERED,     N.  C. 
Solid -Conductor.  Sin  fib-Braid 

f Price    per    1000    Ft.    Net 

Less  than  500  Ft.            500  to  1000  Ft.  1000  to 

No              Chicago       NT.    Y.           Chicago      N.  Y.  Chicago 

M                  118.00        $18.00            $16.00        $14.50  $14.00 

12                     •>!  05           29  71                22.85           25.30  20.9:. 

10    '.:.'.'■'    38/20          41.16               32.00          35.28  29.60 

8     46.20          59.64               42.35          43.12  37.20 

_1                   72  70          94.71               66.65          SI. IS  59.40 


5000  Ft. 
N.  T. 
$12.50 
18.60 
25.87 
46.28 
59.53 


WIRE,    WEATHER-PROOF 
Solid-Conductor,  Triple-Braid,  Sizes  4/0   to  8.   Inc. 

,— Per  100  Lb. 
Chicago 

Less  than  25  lb *jirn 

25   to   50   lb 43.50 

50  to  100  lb 4Zbu 


Net-> 

N.    Y. 

$43.25 

42.25 

41.25 


Ml 
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NEW   APPARATUS   AND  APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

Used  in  the  Electrical  Field 


Floodlight  Projector 

Projectors  for  floodlighting  purpose* 
for  use  with  400-watt  Mazda  lamps  with 
mogul  bases  have  been  developed  by  the 
Wheeler  Reflector  Company  of  Boston. 
These  projectors  may  also  be  used  with 
200- watt  lamps  and  medium  -  base 
adapters.      They    are    mounted    on    a 


PROJECTOR  FOR  FLOODLIGHTING  PURPOSES 

swivel  and  trunnion  standard  for  con- 
venient adjustment.  The  reflector  is 
nickel-plated  copper.  When  used  with 
the  standard  400-watt  floodlighting 
Mazda  lamp,  with  its  concentrated  fila- 
ment at  the  focal  point  of  the  reflector, 
a  beam  of  light  is  obtained  of  approxi- 
mately 170,000  cp.  opposite  the  center, 
with  all  light  concentrated  within  a 
zone  of  10  deg.  A  wider  distribution  of 
light  can  be  obtained  by  setting  the  fila- 
ment slightly  in  front  or  back  of  the 
focal  point.  This  adjustment,  however, 
must  be  kept  within  certain  limits  or  a 
dark  spot  will  appear  in  the  center  of 
the  field  of  illumination  which  becomes 
darker  as  the  filament  is  moved  further 
out  of  the  focal  position. 


Crane  Protective  Panels 

Crane  protective  panels  of  the  type 
shown  herewith  are  being  manufac- 
tured by  the  Westinghouse  Electric  & 
Manufacturing  Company  of  East  Pitts- 
burgh, Pa.  These  panels  protect  crane 
motors  operated  by  drum  or  grind- 
stone controllers  against  injury  due  to 
overloads,  grounds,  short  circuits,  sud- 
den return  of  power  after  failure  of 
voltage,  and  the  improper  operation 
of  the  controller,  and  prevent  the  pre- 
mature starting  of  the  motors. 

The  panels  are  furnished  for  one  to 
six  circuits,  depending  upon  the  num- 


ber   <>f   motors   to    be    protected.     On 

each  panel  arc  mounted  two  single-pole 
magnetic  contactors,  an  electrical  in 
terlock  for  each  contactor,  two  to 
seven  automatic  reset  overload  relays, 
and  a  double-pole,  single-throw  knife 
switch,  together  with  the  necessary  in- 
closed fuses.  When  desired  an  inclos- 
ing cover  is  furnished,  making  the 
panel  dust-proof. 

The  magnetic  contactors  are  operated 
from  a  push-button  station  mounted  in 
the  crane  cab.  Owing  to  the  electrical 
interlocks  the  contactors  will  not  close 
until  the  starting  push-button  is 
pressed,  and  after  closing  they  will 
not  open  when  the  push-button  is  re- 
leased unless  the  contactor  coil  be- 
comes de-energized  by  the  operation  of 
the  overload  relays  or  by  the  opening 
of  the   main   switch.     Should   the  cur- 


CRANE  PROTECTIVE  PANEL  THAT  SERVES  A 
TWOFOLD  PURPOSE 

rent  in  any  circuit  rise  to  a  value  cor- 
responding to  the  setting  of  the  relay 
in  that  circuit,  the  relay  opens  the  con- 
trol circuit  through  the  shunt-operat- 
ing coils  of  the  magnetic  contactors, 
which  then  open  the  main  circuit. 

When  only  one  circuit  is  to  be  pro- 
tected an  overload  relay  is  placed  in 
each  side  of  the  line.  When  more  than 
one  circuit  is  to  be  protected  an  indi- 
vidual relay  is  placed  in  one  side  of  the 
line  of  each  circuit  and  a  cumulative 
relay  in  the  common  side  of  the  main 
circuit.  Each  individual  relay  is  set  to 
operate  at  the  overload  current  value  of 
its  own  circuit,  while  the  cumulative 
relay  is  set  for  the  integrated  current 
value  of  the  total  load.  Both  sides  of 
the  line  are  thus  protected  by  overload 
relays,  and  failure  of  the  relays  to 
operate  because  of  grounded  wires  is 
made  impossible. 


Switch  Plates 

Porcelain  enamel   switch   plate      which 

will    harmonize    with   wall   decorations 
are  offered   to  the  trade  by  the   I.unii- 


| 


PORCELAIN-ENAMEL  SWITCH   PLATE 

nous  Unit  Company,  2615  Washington 
Avenue,  St.  Louis.  These  switch  plates 
are  furnished  in  single,  two-gang  and 
three-gang  types.  The  manufacturer 
calls  attention  to  the  fact  that  these 
switches  are  sanitary,  practical  and 
permanent. 


Oil  Engine 

Horizontal  high-compression  oil  en- 
gines like  the  one  shown  herewith  are 
being  built  by  McEwen  Brothers  of 
Wellsville,  N.  Y.,  in  single  or  multiple 
units  rated  at  65  hp.  per  cylinder  and 
up.  Starting  the  engine  is  simple,  it 
is  said,  as  air  at  only  120  lb.  pressure 


HIGH-COMPRESSION   OIL  ENGINE 

per  square  inch  (84360  kg.  per  sq.  m.) 
is  necessary  for  this  purpose.  The  dis- 
mantling of  the  cylinder  head  may  b« 
done  without  disturbing  the  camshaft 
bearings  or  valve-actuating  levers.    Tht 
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fuel  pump  and  levers  are  mounted  in 
such  a  manner  that  the  cam  thrust  is 
taken  up  directly  by  the  engine  founda- 
tion, thus  relieving  the  main  frame  of 
unnecessary  stresses  from  this  source. 
|No  high-compression  stuffing  boxes  are 
used  on  the  fuel  pump  and  fuel-injection 
valve,  case-hardened  and  ground  sleeves 
being  sufficient. 

'  The  air  suction  port  and  channel  com- 
imunicating  with  the  air  suction  valve  is 
cast  integral  with  the  main  frame.  The 
icylinder  liner,  which  is  made  of  hard 
plose-grained  cast  iron,  is  pressed  into 
Ithe  frame.  It  is  free  to  expand  longi- 
tudinally so  that  heat  stresses  therein 
are  not  transmitted  to  the  frame.  To 
prevent  leakage  between  the  cylinder 
head  and  the  liner  a  packed  tongue- 
and-groove  joint  is  provided. 

The  piston  has  a  cone-shaped  top 
which  is  highly  polished  in  order  to  re- 
flect the  heat.  Six  rectangular  piston 
rings  having  narrow  wearing  surfaces 
lare  employed.  The  compressor  furnish- 
ing the  fuel  injection  air  has  two  stages 
and  is  large  enough  to  charge  the  tanks 
[while  the  engine  is  running.  The  low- 
(pressure  valves,  each  in  a  separate  cage, 
and  the  high-pressure  valves,  which  are 
combined,  are  mounted  vertically  and  so 
arranged  that  they  may  be  easily  re- 
imoved  for  inspection.  The  output  of 
ithe  compressor  is  controlled  by  a 
[throttling  device  on  the  suction  side. 
|No  stuffing  box  is  used  in  the  fuel-valve 
ibody,  a  long  case-hardened  and  ground 
;sleeve  being  used  instead.  The  latter 
ialso  serves  as  a  guide  for  the  valve 
stem.  The  speed  of  the  engine  is  regu- 
lated by  varying  the  amount  of  oil  sup- 
Iplied  to  the  fuel  nozzle.  This  is  accom- 
iplished  by  varying  the  stroke  of  the  fuel 
pump  through  the  medium  of  a  wedge 
operated  by  the  governor.  The  fuel 
pump,  which  is  mounted  on  the  cam- 
shaft bearing  case  close  to  the  governor, 
is  operated  by  a  cam.  The  plunger  is 
provided  with  a  spring  return. 


Concrete  Surfacer 

The  rotary  concrete  surfacer  shown 
herewith  comprises  a  cutting  tool 
driven  through  a  flexible  shaft  by  an 
electric  motor  carried  by  the  operator. 


ROTARY    CONCRETE    SURFACER 

The  driving  motor  is  of  the  universal 
type.  The  cutting  tool  consists  es- 
sentially of  a  disk,  on  which  are  mount- 
ed sixteen  hardened-steel  cutter  wheels. 
The  cutter  wheels  roll  on  the  surface  to 


be  dressed  in  such  a  manner  that  their 
teeth  remove  the  material  by  a  chip- 
ping action.  The  machine  is  equipped 
with  ball  bearings  throughout  and  is 
lubricated  by  one  grease  cup,  which 
feeds  the  lubricant  for  the  entire  tool 
through  the  flexible-shaft  casing.  A 
special  stone  and  grinding  attachment 
is  included  with  the  standard  equip- 
ment. The  attachment  is  interchange- 
able with  the  cutting  tool  and  is  used 
for  grinding  in  a  mixture  of  cement  and 
sand  which  is  swabbed  on  the  surface 
after  the  board  marks  and  projections 
have  been  thoroughly  removed  by  the 
cutting  tool.  This  device  is  made  by 
the  Elevator  Supplies  Company,  Inc.,  of 
New  York  City. 


Electric  Ranges 

Attention  is  called  by  the  Estate 
Stove  Company  of  Hamilton,  Ohio,  to 
a  number  of  changes  recently  made  in 
its  electric  ranges.     A  triple  cartridge 


RANGE   WITH   GUTTER  TO   CATCH 
CONDENSED   WATER 

fuse  block,  mounted  in  a  heavy  sheet- 
iron  box  with  hinged  drop  doors,  is 
being  installed  under  the  end  shelf.  To 
catch  condensed  water  a  gutter  has 
been  provided  immediately  under  the 
oven-door  opening,  thus  preventing 
water  running  down  the  front.  This 
arrangement  is  necessary,  as  consider- 
able moisture  is  condensed  for  a  short 
time  after  the  energy  has  first  been 
turned  on  for  heating  the  oven.  All 
terminals  exposed  to  high  temperature 
are  made  of  monel  metal.  An  im- 
proved type  of  oven-door  latch  is  used, 
which  compensates  for  any  wear  on  the 
latch  and  enables  the  door  to  be  held 
firmly  closed  to  prevent  loss  of  heat. 


Hair-Drying  Comb 

An  electrically  heated  hair-drying 
comb,  the  entire  metal  part  of  which  is 
made  of  a  single  die  casting,  has  recent- 
ly been  placed  on  the  market.  This 
construction  permits  using  a  flat  heat- 
ing element  and  eliminates  the  neces- 
sity of  enlarging  the  back  of  the  comb. 


The  30-watt  heating  element  can  be 
placed  near  the  teeth  of  the  comb, 
which  makes  for  greater  efficiency  of 
heat  application.  The  comb  has  an 
ebonized  handle  and  6  ft.  (1.83  m.)  of 
unbreakable  cord.  This  device  is  made 
by  the  Russell  Electric  Company  of 
Chicago,  111. 


Telephone  Accessory 

In  the  accompanying  illustration  is 
shown  a  telephone  accessory  having 
ear-tips  that  keep  disturbing  noises  out 
of  the  ears  while  telephoning,  especially 


ACCESSORY  FOR   LONG-DISTANCE 
TELEPHONING 

on  long-distance  calls.  Another  feature 
pointed  out  by  the  manufacturer  is  that 
the  instrument  leaves  both  hands  free 
while  telephoning.  The  device  is  not  an 
attachment;  therefore  its  use  cannot  be 
prohibited  by  telephone  companies.  To 
use  the  device  the  receiver  is  placed  on 
the  sound  chamber  and  the  ear  tips 
inserted  in  the  ears  of  the  user.  Ad- 
justable branch  hearing  tubes  are  pro- 
vided which  may  be  bent  so  the  tension 
between  the  ear-tips  can  be  adjusted  to 
suit  the  individual  user.  Spring  wires 
are  placed  inside  the  branch  tubes. 
Weilaphone,  Inc.,  Metropolitan  Tower, 
New  York  City,  is  the  maker  of  this 
device. 


Pipe  Hickey 

An  automatic  grip  pipe  hickey  with 
one  fixed  and  one  automatically  mov- 
able jaw  is  shown  in  the  accompanying 
illustration.  The  movable  jaw,  it  is 
said,  utilizes  for  clamping  all  the  force 
required  to  bend  the  pipe.  The  jaws 
are  set  at  an  angle  to  the  handle 
socket  and  are  similar  at  each  end,  thus 
permitting  the  bending  of  pipe  from 
either  side.  The  movable  jaw  has  a 
bearing  of  2^4   in.    (5.7  cm.)   in  diame- 


PIPE-BENDING  TOOL. 


ter,  no  strain  coming  on  the  pin,  which 
serves  only  to  prevent  the  jaw  from 
falling  out.  This  device  is  offered  to 
the  trade  by  the  Fey  Specialty  Com- 
pany of  Detroit,  Mich. 
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PYROMETERS  The  Brown  Instrument 
Companj     of     Philadelphia     haa     i- 

In  No,  19,  deai  rlpt  Ive  ol  lis  Auto- 
matic Temperature  Control  Pyrometax. 
u  \mii.m;  MACHINES.  The  Laun- 
I  tte  la  Illustrated  and  described  In 
.1  booklet  now  being  distributed  by  the 
Home  Specialty  Companj  of  Cleveland, 
Ohio 

MOTORS'.-    Direct-current      motora     :viul 

a  tors   for    n.">.    880   and   550    volts   are 

bed    in    bulletin    174,    Issued    by    the 

Crocker- Wheeler      Company      of     Ampere, 

\.  .1. 

WELDING      APPARATUS.     The     Brad- 

Lckerman    Corporation    of    New    fork 

City  has  Issued  bulletin   L01,  descriptive  of 

\-iim    oxy-illuminating    gas    apparatus    for 

1.  ni  burning'. 

TESTING  SETS.-  -The  Queen-Gray  Com- 
pany of  Philadelphia  Is  distributing  bulle- 
ini  E-6,  descriptive  of  portable  testing  Bets 
and  instruments  for  the  maintenance  of 
lines  and  cables. 

PROJECTORS  Imperial  floodlight  pro- 
Jectors  for  protection,  business  and  pleas- 
ure are  described  and  illustrated  In  the 
folder  now  being  mailed  by  the  Crouse- 
11  nuis  Company  of  Syracuse,  N.  Y. 

PORTABLE  LAMP.  -The  Uno-Lite  Com- 
pany of  America  has  issued  a  booklet  en- 
1  tied  "Loading  Your  Lines."  The  booklet 
tells  the  story  of  the  development  and  pos- 
sible application  of  the  Uno-Lite  reading 
lamp. 

TELEPHONE  ACCESSORY.  —  Weila- 
phone.  Inc.,  1  Madison  Avenue,  New  York 
City,  has  prepared  an  illustrated  leaflet  de- 
sci  iptive   of   its   Weilaphone   device   used  to . 

se   the   hearing  efficiency   of  the  tele- 
phone. 

KITCHENETTE. — The  National  Electric 
Utilities  Corporation,  103  Park  Avenue, 
New  York  ('ity,  is  distributing  a  leaflet  de- 
scriptive of  its  electric  kitchenette.  This 
is  a  combination  range  for  roasting,  broil- 
ing,   baking,    toasting,    boiling,    etc. 

INDUCTION  MOTORS.-  The  Crocker- 
Wheeler  Company  of  Ampere,  N.  J.,  has 
prepared  bulletin  173,  describing  slot- 
bridge  construction  for  induction  motors. 
Open  slot,  semi-closed  slot  and  magnetic 
slot  bridge  methods  are  described  and  il- 
lustrated. 

POTENTIOMETERS.  —  Potentiometers 
for  the  measurement  of  "hot  spots"  in  the 
electrical  apparatus  are  described  in  leaflet 
'3  2  4,  now  being  distributed  by  the  West- 
.nghouse  Electric  &  Manufacturing  Com- 
pany of  East  Pittsburgh,  Pa.  The  prin- 
ciple involved  is  that  of  thermo-electric 
couple. 

REFLECTORS.— The  National  X-Ray 
Reflector  Company  is  distributing  its  April 
issue  of  Eye  Comfort,  published  to  aid 
advocates  of  good  lighting.  This  issue  in- 
cludes articles  on  war  times  and  flood- 
lighting, a  description  of  a  new  projector, 
how  to  floodlight  the  flag,  eye  efficiency 
and  indirect  lighting. 

LAMPS.— The  Cooper  Hewitt  Electric 
Company  of  Hoboken  N.  J.,  is  distributing 
an  illustrated  calendar  in  which  photo- 
graphs are  shown  of  actual  installations 
of  Cooper  Hewitt  lamps.  These  installa- 
tions include  machine  shops,  cotton  mills, 
engraving  plants,  motion  picture  studios, 
automobile  factories,   etc. 

MOTORS. — Medium -sized  direct-current 
motors  and  generators  for  general  use  are 
illustrated  and  described  in  bulletin  173. 
now  being  distributed  by  the  Crocker- 
Wheeler  Company  of  Ampere,  N.  J.  This 
company  has  also  issued  bulletin  No.  176, 
descriptive  of  its  form  R  induction  motor. 
This  motor  is  for  two-phase  and  three- 
phase,    squirrel-cage    type   and   25-cycle. 

MOTORS  AND  GENERATORS.  —  The 
Westinghouse  Electric  &  Manufacturing 
Company  of  East  Pittsburgh,  Pa.,  has  pre- 
pared catalog  No.  38,  descriptive  of  small 
motors  and  generators.  This  catalog  con- 
tains    information     on     alternating-current 
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Trade  Notes 


THE    OK<  INITE    COMPANY,    Nev. 
City,  has  moved  Its  offices  to  the  seventh 

11. ...I-  of  the  Aator  Trust  Building,  501  Fifth 

A\  I'nue, 

THE  WESTERN  ELECTRIC  COMPANY 
haa   Bled    notice  at   Trenton,   N.   J.,  of  in- 

in  its  capital  from  $15,750,000  to 
30,750,000. 

THE  MACBETH-EVANS  GLASS  COM- 
PANY, Pittsburgh,  Pa.,  announces  that  its 
general  offices  arc  to  be  In  the  new  Cham- 
ber of  Commerce  Building,  occupying  the 
fourteenth  floor. 

THE  ELECTRIC  STORAGE  BATTERY 
COMPANY,  Nineteenth  Street  and  Alle- 
gheny Avenue,  Philadelphia,  Pa.,  will  build 
addition,  40  ft.  by  75  ft.,  to  cost 
$10,0(10.  Contract  for  erection  has  been 
awarded. 

THE  BURKE  ELECTRIC  COMPANY 
of  Erie,  Pa.,  has  opened  a  Washington 
branch  sales  office  in  charge  of  J.  N.  Perry 
at  424  Union  Trust  Building  exclusively 
for  United  States  government  service  dur- 
ing the  war. 

THE  IMPERIAL  PORCELAIN  COM- 
PANY, manufacturer  of  electrical  porcelain 
specialties,  Trenton,  N.  J.,  is  considering 
the  erection  of  a  new  plant  near  Asbury 
Park,  to  cost  about  $25,000.  The  proposed 
factory  will  be  about  40  ft.  by  250  ft. 

PRED  W.  L.  FULLERTON  will  incor- 
porate his  firm  under  the  name  F.  W.  L. 
Pullerton,  Inc.,  and  will  open  at  17  East 
Forty-second  Street,  New  York  City,  a  dis- 
tributing business  for  lamps,  fans  and 
powi  r  motors,  electric  lighting  fixtures, 
vacuum  cleaners  and  power-consuming  de- 
vices. 

THE  S  K  F  BALL  BEARING  COM- 
PANY OF  CALIFORNIA,  INC.,  has  been 
organized  in  order  to  supply  more  readily 
the  rapidly  increasing  demand  for  S  K  F 
hall  bearings  on  the  Pacific  Coast.  The 
main  office  of  this  company,  under  the 
direction  of  A.  M.  MacLaren,  has  opened 
in  San  Francisco  at  341  Larkin  Street,  and 
at  this  office  a  large  and  assorted  stock 
of  bearings  will  be  carried. 

THE  JOHN  C.  STOLPH  COMPANY, 
Newark,  N.  J.,  manufacturer  of  insulating 
and  protective  varnishes,  announces  the 
completion  of  its  Newark  plant,  which  in- 
cludes two  executive  offices,  a  new  and 
large  insulating  laboratory  and  additions 
and  improvements  in  the  factory  which 
will  double  its  capacity.  The  company 
also  announces  that  the  Dolph  Manufac- 
turing Corporation,  39  Cortlandt  Street, 
New  York  City,  has  been  appointed  general 
sales  representative  of  the  company,  and 
all  sales  will  be  handled  through  it  here- 
after. 

THE  RATHBONE-SARD  ELECTRIC 
COMPANY,  INC.,  Albany,  N.  Y.,  opened 
its  new  factory  for  the  manufacture  of 
Acorn  electric  ranges  on  Monday,  April 
30.  The  Rathbone-Sard  Company  has 
been  in  the  stove  business  for  eighty-seven 
years,  making  coal  stoves  for  cooking  in 
the  early  days  and  then  branching  into 
the  gas-stove  business.  Now,  with  the 
incorporation  of  a  new  branch  company, 
the  Rathbone-Sard  Electric  Company,  Inc., 
the  old  concern  takes  the  next  step  in  the 
development  of  appliances  for  cooking. 
The  new  plant  is  a  modern  structure,  50 
ft.  by  200  ft.  and  three  stories  high.  In 
this  plant  the  range  frames  and  ovens  will 
be  built  and  assembled  with  the  electric 
heating  units  which  are  made  at  the 
Pittsfield  Works  of  the  General  Electric 
Company.  The  building  was  opened  with 
a  dinner  given  by  the  officers  of  the  new 
company  to  members  of  the  executive  staff 
of  the  Rathbone-Sard  Company  and  the 
General  Electric  Company. 


LECTK1CAI,   I  'I.  'I  1:11:1  "r. 
■ 
bartered  \\  n  h  b  capital 

000  b)   w.  T.  Holllday  and  othi 

THE       1  >i.i\  l.i:    \\  VLBTRUM 
I'UltK   WU  m,    Ah,  .    1,. 

1  ted    with   a    .  apltal 
•  Hlver,    A,    11     u  1 
and  11.   1      u  ..]  num. 

THE    GENERAL    BT(  >R  \<.i:    BATTER! 
KEPAIK      Ci  iMPANY.      ;  ,  :,      l!..u 

<  Mty,    N.   J.,    ha  zed    l.y 

\     Hoefleld  and   Edward  .1     Bi  huUlal 
to  Ope]  .1 1 '    B   IOCS  I   plant. 

THE     ELEC'J  UK  '     81    I'PLY     &      BQI   IP- 
ip.wy  of  Charlotte,  N.  C,  hal 
Incorporated    uiih   a    caplt; 

1  1 1.,  .li  by   \V.   n 

1  in,  jr.,  T,  G.  1  .a in-  and  ol  1 

THE   WESTERN  COIL  &    ELEC1  RICABJ 

'  '<  i.MI'A.NY     of     Pa.iiic.     VVI    .,     I. 

eorporated    by    .lames    V.    Rohan,     v 
Mitchell  Lewie  and  Jamea  w.  Oilson      The 
company   is  capitalized   at  $30,000. 

TUP  GENERAL   LIGHTING  &   SUPPL1 
[PAN'S   of  St.    Louis,   Mo.,   hi 
eorporated  with  a  capital  stock  of  $5,000  to 
deal   in   electrical  supplies.     The   Incorpora] 
tors  are:  Michael  M.  Cohen,  Jacob  D.  1 
and  Joseph  <  'ohen. 

THE  FLASHLIGHT  SPINAL  company 
of  Philadelphia,  Pa.,  has  been  Incorpi 
by  George  C.  Taggert,  Pltco  Rankin  and 
Howels  Kirk,  all  of  Philadelphia,  Pa.  The 
company  is  capitalized  at  $50, one  and  pro! 
poses  to  manufacture  signal  devices. 

THE  NO  BATTERY  LIGHT  COMPANY 
of  Brooklyn,  N.  Y.,  has  been  Incoi  p 
with  a  capital  stock  of  $30,000  to  manufac- 
ture no-battery  flashlights.  The  incor- 
porators are:  Albert  Lazarowitz,  M.  Carol 
ora  and  Jacob  Helperen  of  Brooklyn,  N.  Y. 

THE  LESHER  ELECTRICAL  COMPANY 
of  Dayton,  Ohio,  has  been  incorporated  with 
a  capital  stock  of  $5,000  to  deal  in  electri- 
cal supplies.  The  company  will  make  a 
specialty  of  electric  wiring  and  general 
electrical  work.  Chester  Lesher  is  man- 
ager. 

THE  AUTOMATIC  CONTROLLER  COR- 
PORATION of  New  York,  N.  Y.,  has  been 
incorporated  by  G.  G.  Tusa,  Thorne  Foster, 
of  Brooklyn,  N.  Y.,  and  F.  L.  Harris  of  Elm- 
hurst,  N.  Y.  The  company  is  capitalized  at 
$10,000  and  proposes  to  deal  in  electrical  ap- 
paratus. 

HATHEWAY  &  KNOTT  of  New  York, 
N.  Y.,  have  filed  articles  of  incorporation 
with  a  capital  stock  of  $10,000  to  do  a  gen- 
eral electrical  contracting  business.  The 
incorporators  are:  G.  C.  Knott,  G.  L.  Hathe- 
way  and  J.  A.  Byrne,  120  Liberty  Street, 
New  York,  N.  Y. 

THE  ROCK  PRODUCTS  EQUIPMENT 
CORPORATION  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of 
$10,000  to  manufacture  machinery,  engines, 
dynamos,  etc.  The  incorporators  are:  H. 
F.  Holly,  H.  F.  Gerdes  and  N.  E.  Betjeman, 
5C  Liberty  Street,  New  York,  N.  Y. 

MITCHELL  &  GRENELEE  of  Tuckahoe, 
N.  Y.,  have  filed  articles  of  incorporation 
with  a  capital  stock  of  $100,000  to  manufac- 
ture metals,  chemicals,  insulation  devices, 
etc.  The  incorporators  are:  A.  M.  Mitchell, 
2d,  Tuckahoe;  J.  H.  Grenelle,  A.  N.  Cre- 
nelle, 163  Lefferts  Place,  Brooklyn,  N.  Y. 

HENRY  A.  KRIES  &  SONS  &  COM- 
PANY, 6  West  Lombard  Street,  Baltimore, 
Md.,  have  been  incorporated  with  a  capital 
stock  of  $50,000  to  manufacture  heating, 
electric  and  ventilating  apparatus,  etc. 
The  incorporators  are:  Henry  A.  Kries, 
Henry  A.  Kries,  Jr.,  and  Clarence  A.  Kries. 

THE  ACME  STORAGE  BATTERY  COR- 
PORATION of  Highland,  N.  Y.,  has  been 
incorporated  by  J.  Phillips,  F.  F.  Simpson 
and  G.  Kaehler,  246  West  Fifty-second 
Slreet,  New  York,  N.  Y.  The  company  is 
capitalized  at  $100,000  and  proposes  to  man- 
ufacture and  deal  in  storage  batteries  for 
automobiles. 

THE  ELECTRO  METALLURGICAL 
SALES  CORPORATION  of  Niagara  Falls, 
N.  Y.,  has  been  incorporated  by  E.  P.  Price. 
F  E.  Lawton  and  G.  C.  Furness,  308  West 
Seventy-ninth  Street,  Niagara  Falls.  Act- 
ive capital  $500,000.  The  company  proposes 
to  deal  in  iron,  steel,  metallurgical  and 
chemical  products. 

THE  NATIONAL  CONDUIT  &  CABLE 
COMPANY  of  Hastings-on-Hudson,  N.  Y., 
has  been  incorporated  by  Percy  S.  Will 
liams,  539  Seventy-third  Street,  Brooklyn: 
J.  W.  Rhoades  and  Thomas  M.  Malone  of 
Brooklyn,  N.  Y.  The  company  is  capital- 
ized at  $8,750,000  and  proposes  to  manufac- 
ture wires,  cables,  electrical  conductors, 
electrical  railway,  subway  and  conduit 
equipment. 
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New  England  States 

OQUOSSOC,  ME. — The  Oquossoc  Light 
&  Power  Company  has  been  granted  per- 
mission by  the  Public  Utilities  Commission 
to  issue  $10,000  in  capital  stock,  part  01' 
the  proceeds  to  be  used  for  extensions. 

SOUTH  BERWICK,  ME.— The  Public 
Utilities  Commission  has  authorized  the 
Berwick  &  Salmon  Falls  Electric  Company 
to  issue  $01,500  in  bonds  and  $4,600  in  cap- 
ital stock,  the  proceeds  to  be  used  for  the 
I  urchase  of  the  water  power,  partly  devel- 
oped, now  owned  by  the  Berwick  Realty 
Corporation,  formerly  part  of  the  property 
of  the  White  Mountain  Paper  Company. 

RUTLAND,  VT. — The  Hortonia  Light  & 
Power  Company  has  petitioned  the  Public 
Service  Commission  for  permission  to  in- 
crease its  capital  stock  from  $150,000  to 
$500,000,  the  proceeds  to  be  used  in  con- 
nection with  projects  already  under  way  in 
Salisbury,  just  below  the  outlet  of  Lake 
Dunmore,  and  two  others  on  Otter  Creek, 
between  Rutland  and  Vergennes. 

BOSTON,  MASS.— The  State  Gas  and 
Electric  Light  Commission  has  granted  the 
Eastern  Massachusetts  Electric  Company 
permission  to  lay  transmission  lines  through 
the  town  of  Saugus  for  the  purpose  of  con- 
necting the  plant  of  the  Salem  Electric  Light 
Company  with  the  Maiden  &  Melrose  (las 
Company's  plant  and  that  of  the  Suburban 
Gas  &  Electric  Light  Company  of  Revere. 

BOSTON,  MASS. — Bids  will  be  received 
by  the  Schoolhouse  Commissioners  of  the 
city  of  Boston  until  May  18  for  the  erection 
of  an  addition  to  the  William  Lloyd  Garri- 
son Elementary  School,  George  Putnam 
District,  Hutchings  and  Brookledge  streets, 
Roxbury,  Boston.  A  deposit  of  $25  will  be 
required  for  a  complete  set  of  plans  and 
specifications,  and  one  of  $15  for  a  set  of 
heating  and  ventilating  or  electrical  plans 
with  specifications. 

BOSTON,  MASS.— Bids  will  be  received 
at  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  until  May 
21  for  furnishing  and  installing  weighing 
hoppers  and  trolleys,  motor-driven  bridges, 
coal  valves,  supporting  steel  work  and  elec- 
trical equipment  in  the  central  power  plant, 
navy  yard,  Boston,  Mass.  Drawings  and 
specifications  (No.  2372)  can  be  obtained 
upon  application  to  the  above  bureau  or  the 
commandant  of  the  navy  yard  named. 

FALL  RIVER,  MASS. — The  Massachu- 
setts Waterways  Commission  has  refused  to 
allow  the  Fall  River  Electric  Light  Com- 
pany to  erect  wires  across  the  Taunton 
River,  but  the  company  may  make  applica- 
tion for  another  location  under  the  power 
of  eminent  domain  in  a  new  law  which  goes 
into  effect  about  May  1. 

SPRINGFIELD,  MASS.— The  Turners 
Falls  (Mass.)  Power  &  Electric  Company 
has  awarded  the  general  contract  for  its 
large  power  plant  to  be  erected  at  Chicopee 
Junction  on  the  Chicopee  River  to  the  Fred 
T.  Ley  Company  of  Springfield.  The  main 
building  will  be  about  350  ft.  x  250  ft.,  of 
reinforced  concrete  and  brick  construction, 
and  will  cost  about  $1,500,000.  The  initial 
installation  will  provide  for  40,000  kw.  The 
plans  provide  for  an  ultimate  capacity  of 
120.000  kw. 

NEW  HAVEN,  CONN. — The  United 
Illuminating  Company,  it  is  reported,  is  con- 
templating extending  its  electrical  service 
to  the  town  of  Trumbull. 
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Middle  Atlantic  States 

BROOKLYN,  N.  Y. — The  W.  B.  Perry 
Electric  Company,  286  Livingston  Street, 
Brooklyn,  N.  Y.,  is  reported  to  be  in  the 
market  for  a  two-phase,  60-cycle,  220-volt 
alternating  current  motor-generator  set 
and  a  125-kw.  to  150-kw.,  direct  current, 
125-volt  generator. 

PARISHVILLE,  N.  Y. — The  Public  Serv- 
ice Commission  has  approved  the  purchase 
of  the  Parishville  electric  plant  by  Myron 
E.  Robson  from  the  A.  Sherman  Lumber 
Company. 

POUGHKEEPSIE,  N.  Y. — The  capital 
stock  of  the  Poughkeepsie  &  Wappingers 
Falls  Electric  Railway  Companv  has  been 
increased  from  $750,000  to  $1,000,000. 

ROCHESTER,  N.  Y. — Bids  will  soon  be 
asked  for  equipment  of  the  new  power 
house  at  the  main  sewage-disposal  plant  in 
Irondequoit.  The  plant  will  have  a  gen- 
erating capacity  of  150  hp. 

STAPLETON,  N.  Y. — Bids  will  be  re- 
ceived at  the  Supervising  Chief  Engineer's 
office,  Room  730  Custom  House,  New  York, 
N.  Y.,  until  May  24  for  remodeling  roads 
and  walks,  changing  main  entrance  to 
grounds,  providing  conduit  for  electric 
ground  lighting,  etc.,  at  the  United  States 
Marine  Hospital  at  Stapleton.  Specifica- 
tions may  be  obtained  at  the  above  office. 

ALLOWAY,     N.     J. — The     citizens     have 


voted  to  install  an  electric-lighting  system 
in  Alloway.  Energy  will  be  supplied  from 
the  Salem  plant  of  the  Electric  Company  of 
New  Jersey. 

CLINTON,  N.  J.— An  electric  light  plant 
is  being  erected  in  Clinton.  The  plant  when 
completed  will  supply  electrical  service  in 
Stewart  sville. 

DOVER,  N.  J. — The  New  Jersey  Power  & 
Light  Company  has  discontinued  its  Boonton 
plant  and  transferred  the  entire  load  to  the 
new  turbo-generating  station  at  Dover. 
Transformer  equipment,  consisting  of  three 
500-kw.,  33,000-volt  units,  taken  from  the 
Boonton  station,  is  being  installed.  Work 
has  begun  on  the  erection  of  a  new  trans- 
mission line  from  Landing,  near  Lake  Ho- 
patcong,  to  Netcong-Stanhope,  for  local 
light  and  power  service. 

NEWARK,  N.  J. — The  power  plant  and 
boiler  house  of  the  Hewitt  Steel  Corpora- 
tion, Chapel  Street,  Newark,  was  destroyed 
by  fire  on  April  28,  causing  a  loss  of  about 
$10,000.  The  plant,  it  is  understood,  will  be 
rebuilt. 

NEWARK,  N.  J.— The  McGann  Ware- 
house Company,  100  Front  Street,  Newark, 
is  planning  to  install  a  repair  department 
and  electric  battery  charging  plant  in  the 
garage  to  be  established  at  27  Lombardy 
Street  by  the  company. 

PATERSON,  N.  J.— The  Board  of  Fublic 
Works  has  contracted  with  the  Public  Serv- 
ice Electric  Company  for  extension  of  the 
lighting  system  on  Main  Street. 

PATERSON,  N.  J. — The  Board  of  Fire  & 
Police  Commissioners  has  authorized  the  in- 
stallation of  a  new  fire-alarm  telegraph  sys- 
tem at  once.  The  Watson  Electric  Com- 
pany, 88  Ellison  Street,  will  have  charge  of 
the  work. 

TRENTON,  N.  J.— Preliminary  surveys 
are  under  way,  it  is  reported,  by  the  Penn- 
sylvania Railroad  Company  for  equipping 
its  lines  from  Trenton  to  Camden,  and  from 
Camden  to  Pemberton  for  electrical  opera- 
tion, using  the  overhead  system. 

WILDWOOD,  N.  J.— The  City  Commis- 
sion is  considering  the  installation  of  an 
electric  floodlighting  system  on  the  beach 
front.  The  present  lighting  system  along 
the  boardwalk  will  be  extended.  William  C. 
Hendee,  director  of  highways,  is  in  charge. 

BEAVER  FALLS,  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  May  28  for  changes  in  plumb- 
ing, gas  piping,  conduit  and  wiring  and 
lighting  fixtures  in  the  United  States  post 
office  at  Beaver  Falls.  For  details  see  pro- 
posal columns. 

HAMBURG,  PA. — An  electric  furnace  will 
be  installed  at  the  new  steel  mill  to  be 
established  by  Daniel  J.  Driscoll  and  asso- 
ciates. The  former  plant  of  the  Multiple 
Parts  Company  has  been  acquired  and  is 
being  enlarged  to  accommodate  the  equip- 
ment. 

HARRISBURG,  PA.— Bids  will  be  re- 
ceived by  the  Board  of  Commissioners  of 
Public  Grounds  and  Buildings,  Harrisburg, 
until  May  31  for  supplies  for  the  various 
departments  as  follows :  Schedule  D — en- 
gineering and  laboratory  supplies  ;  Schedule 
J — plumbing  and  power  plant  supplies. 
Elank  bond  and  schedules  containing  all 
necessary  information  may  be  obtained  at 
the  Department  of  Public  Grounds  and 
Buildings,  Harrisburg. 

HARRTSBURG,  PA. — The  Public  Service 
Commission  has  granted  permission  to  the 
following  companies  to  issue  bonds  for  ex- 
tensions and  improvements:  The  United 
Lighting  Company  of  Albion,  $110,000; 
Scranton  (Pa.)  Electric  Companv,  $183,000: 
Penn  Central  Light  &  Power  Company  of 
Altoona,  $31,000;  Allegheny  Countv  Steam 
Heating  Company  of  Pittsburgh  (stock), 
$220,000  ;  Luzerne  Countv  Gas  ft  Electric 
Company  of  Kingston,  $270, OOO  ;  West  Penn 
Traction  Company  of  Pittsburgh,  $41,000 
and  Mercer  County  Light,  Heat  &  Power 
Company  of  Greenville,    $300,000. 

PHILADELPHIA,  PA.— The  Philadelphia 
Electric  Company  has  purchased  a  site 
about  60  acres,  on  Petty's  Island,  in  the 
Delaware  River.  As  yet  the  company  has 
made  no  announcement  of  its  plans. 

PHILADELPHIA,  PA.— The  McClintic- 
Marshall  Company  of  Pittsburgh  has  been 
awarded  the  contract  for  erection  of  a  new 
machine  shop  and  electric  power  plant  at 
the  League  Island  Navy  Yard,  Philadelphia 
The  building  will  be  130  ft.  x  325  ft. 

PHILADELPHIA,  PA.— The  Philadelphia 
Electric  Company  has  awarded  the  contract 


for  the  construction  of  its  proposed  new  sub- 
station on  Hunting  Park  Avenue  to  John 
U.  Wiggins  &  Co.,  Otis  Building,  Philadel- 
phia. The  building  will  be  of  reinforced 
te,   one  story,   134   ft.  x  135   It 

SCRANTON,  PA— William  E.  Bright,  re- 
■  eiver  oi  the  Scranton  Textile  Company,  has 
been  granted  permission  by  the  local  court 
to  equip  the  plant  for  electrical  operation 
to  replace  the  present  steam  power. 

BALTIMORE,  Ml).- A  new  power  plant 
will  be  erected  by  J.  H.  and  L.  A.  Dock- 
man,  32  East  Montgomery  Street,  at  their 
lory  to  I.e  built  at  Rock  Creek,  for 
which  plana  are   now  being  prepared. 

BALTIMORE,  MD.— In  connection  with 
the  proposed  improvements  to  be  made  by 
the  Pennsylvania  Railroad  Company  the 
<  ity  Council  is  negotiating  with  the  com- 
pany to  equip  its  lines  at  the  local  freight 
terminal  for  electrical  operation. 

BLUBPIELD,  W.  V A— Plana  are  being 
considered  by  the  Appalachian  Power  Com- 
pany tor  the  construction  of  a  steam-driven 
electric  generating  station  on  New  River 
between  Virginian  and  Norfolk  &  Western 
Railways,  to  coat  about  $1,000,000.  Equip- 
ment will  include  an  18,750-kw.  turbine, 
three  12,000-hp.  boilers,  etc.  Orders  have 
been  placed  for  turbine  and  boilers.  As  yet 
definite  plans  have  not  been  decided   upon. 

BOWLING  GREEN,  VA.— The  Bowling 
Green  Light  &  Power  Company,  recently  or- 
ganized, it  is  reported,  will  erect  a  power 
station,  20  ft.  x  40  ft.,  and  install  an  oil 
engine ;  the  cost  of  electric  plant  is  esti- 
mated at  $o,000  ;  will  also  erect  a  transmis- 
sion system  (3  miles)  at  a  cost  of  $5,000,  to 
connect  Bowling  Green  and  Milford,  Va 
The  company  is  capitalized  at  $10,000.  L. 
i'..    Martin   is  president. 

FRANKLIN,  VA. — Improvements  are  con- 
templated to  the  municipal  electric-light 
plant,  involving  an  expenditure  of  about 
$10,000.  It  is  proposed  to  change  the  sys- 
tem from  direct  to  alternating  current 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
-Navy  Department,  Washington,  D.  C,  until 
May  21  for  furnishing  and  installing  500 
and  7.)0-k\v.  turbo-generators  and  2500, 
3125,  3750  and  4375-kva.  alternators  for  the 
various  navy  yards.  Specifications  (No. 
2379)  may  be  obtained  on  application  to  the 
bureau. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
May  21  for  steam  turbine-driven  turbo  and 
engine-driven  reciprocating  air  compressors 
ot  capacities  varying  from  2500  to  8000  cu. 
it.  per  minute.  Specifications  (No.  2380) 
can  be  obtained  upon  application  to  the 
above  bureau. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
May  28  for  constructing  three  600-ft.  steel 
towers  with  concrete  footings  at  the  United 
States  Naval  radio  station,  El  Cayey,  P.  R 
Plars  and  specifications  (No.  2364)' can  be 
obtained  upon  application  to  the  bureau  or 
to  the  commandant  of  the  navy  yard,  New 
York,  N.  Y. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  May  24  for  furnishing  and  in- 
stalling lighting  fixtures  in  the  United 
States  post  office  at  Alliance,  Neb.  ;  Elkins 
W.  Va.  ;  Huntington,  Ind.  ;  Kalispell,  Mont.  '■ 
Newark,  Ohio;  Orlando,  Fla.  ;  Pottstown, 
Pa.  ;  Roseburg,  Ore.  ;  Rumford,  Me.  ;  South 
Bethlehem,  Pa.  ;  South  Boston,  Va,  and 
Vancouver,  Wash.  For  details  see  pro- 
posal columns. 

WASHINGTON',  I).  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D,  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup'- 
plies:  Puget  Sound,  Wash.,  Schedule  1074 — 
miscellaneous  cable  chain;  Schedule  1078 — 
eight  watertight,  type  B  annunciators,  72 
Vibrating  bells,  75  bush  buttons,  50  salvo 
firing  buzzers,  1000  interior  fittings,  25 
watertight  telephone  jacks,  1900  sockets  for 
instruments,  lamps,  keyless,  wall,  key;  145 
spools  of  silk  insulating  tape.  Norfolk,  Va., 
Schedule  1050 — two  Diesel  engine-driven 
generating  sets;  Schedule  1072 — miscella- 
neous sleeves,  turnbuckles,  sheaves.  Brook- 
lyn, N.  Y.,  Schedule  1072—330  watertight 
vibrating  bells,  miscellaneous  searchlight 
carbons,  2500  porcelain  attachment  plugs 
•)00  knife  switches,  50,000  two-pole  wire  ter- 
minals. Mare  Island,  Pal..  Schedule  1078 — 
miscellaneous  receptacle  clusters,  three 
masthead  lenses,  1600  non-watertight  at- 
tachment plugs,  180  fire  control  telephone 
plugs,  250  chain-pull  commercial  sockets 
miscellaneous  baby  knife,  switches,  etc 
Philadelphia,  Pa.,  Schedule  1064 — miscella- 
neous ventilating  fans;  Schedule  1068 — 800 
and  200  brass  sockets  and  switches.  Bos- 
ton, Mass.,  Schedule  1072 — 520  rolls  white 
muslin  tape.  Boston,  Mass.,  Philadelphia, 
Pa.,    Schedule    1072 — 400    lb.    grade  Al    un- 
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\     MICH      The  village  of  Hollj  ha 
,    ti„-    proposal    ol     the    Consumel 
rower  Companj   to  take  over  the  local  elec- 
ipplj  electrical  servloe  here 

UCRON,  OHIO  The  Coventry 
Companj  haa  petitioned  the  City  Council  to 
authorlae  the  Northern  Ohio  Traction  A 
Llght  Companj  to  furniah  electricity  to  the 
•  ,  r.uiv  allotment  The  land  com- 
uanj  states  that  it  will  install  a  lighting 
.  ysten  from  828,000  to  l-r.,000.  If 

.    u  ill  be  furnished. 

BARBERTON,  « 'Hi' '      The  Installation  ol 
boiler  and  generating  equipment,   to 
(61,000    and    148,000    respectively,    la 
under  consideration  by  the  lighting  oommlt- 
•    the  City  Council. 
CINCINNATI,   tuno.     The   power 
ol    the    Coney    [aland    Company    at    i 
Island,  a  river  and  amusement  resort  mar 
Cincinnati,  was  damaged  by  Bra  on  Hay    I 
causing  a  loss  of  about  S'.o.ooo.     The  com 
pany    will   secure  electricity   from   the   dtj 
hues  tor  operating  the  lighting  system  and 
various  amusement  devices  of  the  park  for 
the   present. 

CINCINNATI,  OHIO—  Plans  for  the  con- 
struction of  an  ornamental  street-lighting 
system  in  the  business  section  of  the  city, 
to  replace  the  are  lamps  now  in  use.  have 
been  agreed  upon  by  the  City  Council  and 
the  necessary  ordinance  will  soon  be  passed, 
with  a  view" of  completing  the  work  during 
the  summer.  The  Council  also  contemplates 
similar  improvements  in  the  lighting  system 
on  some  of  the  suburban  streets.  The  serv- 
ice department  is  now  preparing  estimates 
of   the   cost. 

CLEVELAND.  OHIO. — Bids  will  be  re- 
ceived at  the  ollice  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  May  22  for  furnishing  an  ex- 
oiler  unit  for  the  division  of  light  and  heat. 
Specifications  may  be  obtained  upon  appli- 
cation to  the  ollice  of  the  division  of  light 
and  heat,  room  204,  City  Hall. 

CLEVELAND,  OHIO. — Bids  will  be  re- 
ceived at  the  ollice  of  the  commissioner  of 
purchases  and  supplies,  City,  Hall,  Cleve- 
land, until  May  22  for  furnishing  economiz- 
ers, forced  and  induced  fans  for  the  division 
of  light  and  heat.  Specifications  may  be 
obtained  at  the  ottice  of  the  division  of  light 
and  heat,  room  204,  City  Hall. 

GREEN  SPRING,  OHIO. — The  Village 
Council  has  authorized  an  issue  of  $6,500  in 
bonds  for  the  purchase  of  the  plant  of  the 
Green  Spring  Electric  Light  &  Power  Com- 
pany to  be  owned  and  operated  by  the  mu- 
nicipality. 

HUNTS  V1LLE,  OHIO. — At  an  election 
held  recently  the  proposal  to  issue  $2,500 
In  bonds  for  the  installation  of  an  electric- 
lighting  system  was  carried. 

KINGS  MILLS,  OHIO. — The  Hamilton 
(.Ohio)  Electric  Company  has  the  contract 
for  installing  electric  switchboards  and 
other  equipment  in  the  plant  of  the  Peters 
Cartridge  Company  at  Kings  Mills.  The 
cost  of  the  work  is  estimated  at  $25,000. 

LORAIN,  OHIO. — Work  will  soon  begin 
on  the  erection  of  a  new  power  plant  for 
the  Lorain  County  Electric  Company  in 
Lorain.  The  present  plans  provide  for 
an  initial  installation  of  an  8000-kv.  West- 
inghouse  steam  turbine  and  six  500-hp. 
Babcock  &  Wilcox  boilers  with  Green 
chain-grate  stokers.  J.  B.  Johnson  of 
Elyria  is  manager. 

WATERVILLE,  OHIO. — At  an  election 
held  recently  the  proposal  to  issue  bonds 
for  the  installation  of  an  electric  distribu- 
tion system  to  provide  electricity  for  street- 
lighting,  commercial  and  domestic  service 
was  carried. 

ASHLAND,  KY. — Powell  &  Clarke  of 
Ashland  have  been  engaged  as  engineers 
for  the  proposed  electric  railway  to  be 
built  from  Ashland  to  Russell,  Ky.,  a  dis- 
tance of  5  miles.  The  Vaughan  Construc- 
tion Company  of  Shawsville,  Va.,  has  the 
contract  for  construction  of  road.  The 
railway  may  be  extended  to  Greenup,  K>\, 
10  miles  distant, 

LANCASTER,  KY. — The  local  electric- 
light  plant,  owned  by  Alex.  Walker,  it  is 
reported,  has  been  purchased  by  Bastin 
Brothers,   who  recently  purchased  the  local 
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REDKEY,  ini  i  The  Town  Board  baa 
entered  Into  a  contract  with  the  Muncle 
ICIecti  Ic  Light   Companj    to  replace  th 

I. imp.s    now    in    use    with    nitrogen    lain. 
800  op, 

FREEPt  IRT,     ii. i.      Bljrt«  n  Iva     Improve- 
ments, ontemplated   bj 
the    Illinois   Centra]    Railroad    Company    to 
■  i  shops.  Involving  an  expenditure  of 
about   1100,000  during  the  coming  aummer. 

Of    thla    amount     about    $20,000    will     I 

pended  for  electrical  equipment  and  an 
equal  amount  will  be  siient  to  equip  the 
coal  chute  at  the  shops  for  electrical  opera 

lion 

CRBANA,  ILL.— Bids  will  be  received 
by  the  University  of  Illinois,  Urbana,  un- 
til May  80  for  the  general  contracts,  heat- 
ing, plumbing  and  electrical  work  on  two 
buildings  estimated  to  cost  about  $400,000. 
The  foundations  are  now  in.  James  M. 
White   is  supervising  architect. 

CHILTON,  WIS. — The  local  electric-light 
plant,  it  is  reported,  has  been  taken  over 
by  the  Wisconsin  Public  Service  Company 
of  Green  Bay.  The  company  is  plannlne 
to  rebuild  the  system  and  extend  its  electric 
transmission  lines  from  Green  Bay  into 
Chilton. 

MILWAUKEE,  WIS. — The  Kempsmith 
Manufacturing  Company  of  Milwaukee, 
which  has  doubled  the  capacity  of  its  plant 
during  the  last  six  months,  is  contemplating 
further  extensions.  The  output  of  the  steam 
power  plant  is  now  being  doubled.  Paul  E. 
Thomas  is  president  and  treasurer. 

OSHKOSH,  WIS. — Active  work  will  soon 
begin  on  construction  of  the  new  electric 
light  plant  of  the  Oshkosh  Gas  Company. 

HASTINGS,  MINN. — Bids  will  be  re- 
ceived by  the  Minnesota  State  Board  of 
Control,  State  Capitol  Building,  St.  Paul, 
until  May  15  for  construction  of  a  service 
building,  including  general  contract  work, 
heating  and  ventilating,  plumbing  and  elec- 
trical work,  refrigerator,  elevator  and 
kitchen  equipment.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  C.  H.  John- 
ston, architect,  715  Capitol  Building,  St. 
Paul,  and  at  the  office  of  the  superintendent 
of  the  institution.  Copies  may  be  obtained 
on  application  to  the  State  Board  of  Con- 
trol upon  deposit  of  $25. 

ST.  CLOUD,  MINN. — Bids  will  be  received 
by  the  City  Commissioner  of  the  city  of 
St.  Cloud  until  May  15  for  construction  of  a 
two-story  fire  and  police  station.  Separate 
bids  to  be  submitted  on  general  construc- 
tion, heating  and  ventilating,  electric  wir- 
ing, steel  cell  work,  etc.  Plans  and  speci- 
fications may  be  obtained  at  the  office  of 
Buckley  &  Prins,  architects,  252  Plymouth 
Building,  Minneapolis,  upon  deposit  of  $10, 
of  which  $5  will  be  refunded  upon  return 
of  plans. 

CONROY,  IOWA. — The  Iowa  Electric 
Company  of  Marengo  is  installing  an  elec- 
tric distributing  system  in  Conroy. 

SIOUX  CITY,  IOWA. — The  Sioux  City 
Service  Company,  it  is  reported,  is  contem- 
plating the  construction  of  a  new  power 
plant,  to  cost  about  $750,000. 

SPENCER,  IOWA. — At  an  election  to  be 
held  May  14  the  proposal  to  issue  $12,000 
for  the  installation  of  an  electric-light  plant 
will  be  submitted  to  the  voters. 

BOONVILLE,  MO. — Contract  has  been 
awarded  to  W.  J.  Cochran  of  Boonville  for 
the  construction  of  power  house  and  the 
erection  of  600  ft.  of  electric  transmission 
line,  to  cost  $22,000,  for  the  Kemper  Mili- 
tary School. 

LA  PLATA,  MO. — The  question  of  issu- 
ing bonds  for  the  installation  of  a  mu- 
nicipal electric  light  plant  is  under  con- 
sideration. 

LOUISIANA,  MO. — Bids  will  be  re- 
ceived by  the  Board  of  Supervisors  of  the 
Riverland  Levee  District,  Louisiana,  until 
May  21  for  furnishing  and  erecting  any  or 
all  parts  of  an  oil-driven  pumping  plant. 
For  further  information  address  the  Jack- 
sonville (111.)  Engineering  Company,  or  J. 
Robert  Johnston,  secretary,   Louisiana. 

MAYVILLE,  N.  D. — Bids  will  be  received 
by  Charles  Brewer,  secretary  of  the  state 
board   of  regents  of  North   Dakota,   at  the 
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instruction    of    high 
building,   Including  general   work,  plumbing 
...    ..,   heating  and   ventilating  and 
electrical    work       Plana   and   specific 
may   be  obtained  upon  application   to   Wil- 
liam  B.   ittner,  architect,   Board  of  ESduca 
tlon    liuilding,  St.  Louis,  Mo.      A  deposit  of 
$20   will  be  required  for  plans  covering  the 
general     work    and    $10    for    the    plans    for 
plumbing,  heating  and  electrical  work. 

BENKBJLMAN.  NEB.— A  new  30-kw. 
General  Electric  direct-current  generator 
is  being  installed  in  the  municipal  electric- 
light  and  water  plant.  A  10,000-gal.  storage 
tank  is  being  erected. 

COURTENAY,  NEB.— Bonds  to  the 
amount  of  $7,000  have  been  authorized  for 
the  installation  of  an  electric-light  plant  in 
(  ourtenay. 

EMERSON,  NEi:. —The  property  of  the 
Emerson  Light  &  Power  Company  has  been 
purchased  by  the  Nebraska  Electric  Com- 
pany of  Cedar  Rapids,  Iowa.  Henry  Jen- 
sen  is  local  manager. 

HUMPHREY,  NEB.— Plans  are  being 
considered  by  Frank  Huthmacher,  owner 
of  the  municipal  electric-light  plant,  tor 
the  installation  of  an  oil  engine  and  gen- 
erator. 

KEARNEY,  NEB. — Negotiations  have 
been  closed  whereby  the  property  and  hold- 
ings of  the  Kearney  Water  &  Electric  Com- 
pany, including  electric  plant,  gas  works, 
the  Kearney  canal  and  extension  lines,  have 
been  taken  over  by  the  L.  E.  Myer  Company 
of  Chicago,  111.  Extensions,  including  an 
addition  to  the  present  plant,  widening  of 
the  canal  and  increasing  the  output  for  ex- 
tension lines,  it  is  understood,  will  be  made 
by  the  new  owners. 

BARNARD,  KAN. — The  town  of  Barnard 
has  granted  F.  E.  Justice  of  Lincoln  a 
franchise  to  furnish  electrical  service  in 
Barnard  for  a  period  of  20  years. 

BELOIT,  KAN. — Bids  will  be  received  by 
C.  R.  Herrick,  city  clerk,  Beloit,  until  May 
15  for  improvements  to  water-works  system, 
including  one  200-hp.  water-tube  boiler  and 
boiler  room  equipment,  two  400-gal.  per  min- 
ute, 300-ft.  head,  horizontal,  motor-driven 
centrifugal  pumps,  two  400-gal.  per  minute, 
30-ft.  head,  vertical,  motor-driven  centrifu- 
gal pumps ;  also  building  filter  and  power 
house,  coal  bunkers,  etc.  Plans  and  specifi- 
cations may  be  obtained  on  application  to 
Black  &  Veatch,  engineers,  Interstate 
Building,  Kansas  City,  Mo.,  upon  deposit 
of  $25. 

MANHATTAN,  KAN.— Bids  will  be  re- 
ceived by  H.  B.  Winter,  architect,  Manhat- 
tan, until  May  16  for  the  construction  of 
Odd  Fellows'  Home  at  Eureka  Lake,  near 
Manhattan,  to  cost  from  $90,000  to  $100,000. 
Separate  bids  to  be  submitted  on  heating 
and  ventilating  and  electric  wiring. 

STOCKTON,  KAN. — The  town  officials,  it 
is  reported,  are  considering  improvements  to 
the  municipal  electric-light  plant. 


Southern  States 

GREENSBORO,  N.  C. — The  Greensboro 
Supply  Company,  it  is  reported,  would  like 
to  receive  prices  on  a  400  to  500-kw.,  three- 
phase,  60-cycle,  2300-volt  revolving-field 
alternator  directly  connected  to  a  uniflow 
or  tandem-compound  Corliss  engine,  to- 
gether with  exciter,  switchboard,  etc. 

TRENTON,  N.  C. — A  new  electric-light 
plant  is  being  installed  by  the  Brock  Elec- 
tric Company  to  supply  electrical  service  in 
Trenton.  Furney  Brock  and  others  are  in- 
terested in  the  project. 

CHARLESTON',  S.  C. — The  Charleston 
Consolidated  Railway  &  Lighting  Company 
is  planning  to  erect  a  transformer  station, 
to  cost  about  $5,000. 
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SPARTANBURG,  S.  C— The  South  Caro- 
lina Light,  Power  &  Railways  Company  is 
planning  to  build  a  street  railway  exten- 
sion to  Whitney,  and  also  to  rebuild  part 
of  its  Clifton   line. 

PENSACOLA,  FLA.— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  un- 
til May  21  for  a  200-ft.  steel  observation 
tower  with  electric  elevator  and  an  office 
building  between  the  legs  of  the  tower  at 
the  navy  aeronautic  station,  Pensacola. 
Drawing  and  specification  (No.  2367)  can 
be  obtained  upon  application  to  the  above 
bureau  or  to  the  commandant  of  the  naval 
station  named. 

ARLINGTON,  TENN. — Work  will  soon 
begin  on  the  installation  of  a  municipal  elec- 
tric-light plant  and  water-works  system  in 
Arlington  for  which  $15,000  in  bonds  have 
been  sold.     Oil  engines  will  be  used. 

MERIDIAN,  MISS. — Plans  are  being  con- 
sidered by  John  M.  Dabney,  mayor,  for  the 
establishment  of  an  ice  factory  and  cold 
storage  plant,  to  cost  about  $75,000. 

KENTSTER,  LA. — The  town  of  Kenner  has 
awarded  the  contract  for  street-lighting  to 
the  Orleans-Kenner  Electric  Railway  Com- 
pany of  New  Orleans.  Twenty-five  lamps 
are  to  be  erected. 

CUSTER,  OKLA. — The  City  Council  is 
considering  extending  the  municipal  electric- 
lighting  system  to  supply  electricity  in  the 
farming  districts. 

McALESTER,  OKLA.— The  Choctaw 
Power  &  Light  Company  contemplates 
erecting  an  electric  transmission  line  to 
Gowen. 

OKLAHOMA  CITY,  OKLA.— The  United 
States  Garage  Company  is  contemplating 
equipping  a  garage  and  machine  shop,  to 
cost  about  $50,000,  of  which  $20,000  will  be 
used  for  machinery. 

CANYON  CITY,  TEX. — The  City  Coun- 
cil has  entered  into  an  arrangement  with  the 
Canyon  Power  Company  for  a  test  to  be 
made  at  the  city  wells  under  which  the  com- 
pany will  furnish  electricity  to  operate  the 
pumps  at  the  pumping  station  for  90  days 
to  determine  the  cost  as  between  the  elec- 
trically operated  pumps  and  the  gasoline 
engines  now  in  use. 


Pacific  and  Mountain  States 

BREMERTON,  WASH. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  un- 
til May  28  for  furnishing  four  15-ton,  motor- 
driven,  traveling,  revolving,  hammerhead 
shipbuilding  cranes  at  the  navy  yard,  Puget 
Sound,  Wash.  Specification  (No.  2374) 
can  be  obtained  on  application  to  the  above 
bureau  or  to  the  commandant  of  the  navy 
yard  named. 

OLYMPIA,  WASH.— The  Puget  Sound 
Traction,  Light  &  Power  Company  of  Seat- 
tle has  entered  into  a  contract  with  the 
Olympia  Light  &  Power  Company  to  erect 
an  electric  transmission  line  from  Pern  Hill 
near  Tacoma  to  the  Boulevard  road  to  con- 
nect with  the  service  lines  of  the  Olympia 
company.  The  cost  of  the  work  is  esti- 
mated at  $53,000. 

SEATTLE,  WASH. — The  City  Council 
has  adopted  a  resolution  declaring  that  the 
Sultan  River  project  is  not  essential  to  the 
city  of  Seattle's  plan  for  power  develop- 
ment, and  so  far  as  the  city  is  concerned 
the  Sound  Paper  Company,  which  proposes 
to  establish  a  paper  mill  and  develop  the 
water  power  of  the  Sultan  River,  is  free  to 
proceed  with  the  development.  The  present 
plans  of  the  company  provide  for  an  ulti- 
mate expenditure  of  $12,000,000.  Scott  Cal- 
houn and  S.  P.  Weston  of  Seattle  are  inter- 
ested. 

SEATTLE,  WASH. — Bids  opened  April 
27  by  the  Board  of  Works  for  a  13,500-hp. 
steam  power  plant  at  Lake  Union  revealed 
that  the  machinery  alone  will  cost  the  citv 
$350,000,  against  $187,000  paid  for  the  ma- 
chinery of  the  present  plant  of  same  ca- 
pacity. The  lowest  bid  for  the  building 
was  $75,000,  making  the  total  minimum  cost 
$425,000.  The  bond  issue  authorized  is  for 
$390,000  only,  but  there  is  also  available 
for  this  purpose  $70,000  left  over  in  the 
light  department  fund  from  the  last  instal- 
lation. Specifications  will  soon  be  issued 
for  the  proposed  $3,000,000  hydroelectric 
plant  and  work  on  construction  of  same 
will  be  started  as  soon  thereafter  as  legal 
formalities  will  permit. 

BAKER  CITY,  ORE. — Plans  have  been 
completed  by  the  Pacific  States  Timber  In- 
vestment Company  for  a  sawmill  with  a 
daily  capacity  of  1,500,000  ft.  Electrically 
operated  machinery  will  be  installed. 

HALFWAY,  ORE. — The  City  Council  has 
granted  the  Idaho  Light  &  Power  Company 
a  franchise  to  furnish  electricity  in  Half- 
way, and  also  awarded  the  company  a  con- 
tract for  street-lighting  for  a  period  of  ten 


years.  The  proposed  transmission  lines  will 
extend  from  Robinette  to  Cornucopia. 

KLAMATH  FALLS,  ORE. — Bids  have 
been  asked  by  the  City  Council  for  the  con- 
struction of  a  municipal  railway  from  Sec- 
ond Street  and  Klamath  Avenue  to  a  point 
near  Dairy,  20  miles  east  of  Klamath. 

LOS  ANGELES,  CAL. — The  American 
Mining  &  Development  Company  is  consid- 
ering the  construction  of  an  electric  power 
plant  and  the  installation  of  machinery  and 
equipment  at  its  property  in  Madera  County. 

LOS  ANGELES,  CAL. — Application  has 
been  made  to  the  State  Railroad  Commis- 
sion by  the  Southern  California  Edison 
Company  for  permission  to  purchase  the 
electric  plant  of  the  Beverly  Hills  Utilities 
Company  and  to  take  over  its  franchises,  at 
$23,347. 

LOS  ANGELES,  CAL. — Work  will  begin 
at  once  on  the  construction  of  the  proposed 
new  railway  shops  for  the  Pacific  Electric 
Railway  Company  at  Torrence.  The  plans 
provide  for  14  structures.  The  initial  build- 
ings will  include  a  machine  shop,  an  erect- 
ing plant  and  a  paint  shop,  each  180  ft.  x 
45  0  ft.  ;  a  blacksmith  shop,  150  ft.  x  200 
ft.  ;  freight  car  plant,  175  ft.  x  400  ft.,  and 
a  power  plant,  60  ft.  x  120  ft.  An  appro- 
priation of  $1,000,000  is  available  for  the 
work. 

PASADENA,  CAL. — An  ordinance  has 
been  passed  by  the  City  Commission  provid- 
ing for  the  installation  of  an  electrie-light- 
ing  system  on  Lester  Avenue,  between 
Orange  Grove  Avenue  and  Rosella  Drive. 

SAN  FRANCISCO,  CAL.— The  Great 
Western  Power  Company,  14  Sansome 
Street,  has  applied  to  the  State  Railroad 
Commission  for  permission  to  serve  elec- 
tricity in  all  parts  of  Plumas  County  not 
served  by  the  Grizzly  Electric  Company, 
the  Qulncy  Electric  Light  &  Power  Com- 
pany and  the  Plumas  Light  &  Power  Com- 
pany. 

SUISIN,  CAL.— The  Vallejo  (Cal.)  Elec- 
tric Light  &  Power  Company  has  been 
granted  a  franchise  to  operate  in  Solano 
County. 

CALDWELL,  IDAHO. — The  Caldwell 
Traction  Company,  it  is  reported,  contem- 
plates issuing  $100,000  in  bonds,  the  pro- 
ceeds to  be  used  for  equipping  its  Wilder 
branch  for  electrical  operation  and  an  exten- 
sion of  its  present  system,  including  the 
construction  of  a  loop  extending  through 
the  Gem  district  and  connecting  the  Lake 
Lowell  branch  with  the  Wilder  branch. 

GRANGEVILLE,  IDAHO.— Work  will 
soon  begin  on  the  construction  of  the  pro- 
posed new  dam  and  power  house  on  South 
Fork.  The  original  plans,  calling  for  an  ex- 
penditure of  $50,000,  have  been  enlarged 
and  improvements  costing  $85,000  will  be 
made. 

LEWISTON,  IDAHO. — The  City  Council 
has  accepted  the  bid  of  the  Washington- 
Idaho  Light  &  Power  Company  for  lighting 
the  streets  of  the  city  and  furnishing  power 
for  operating  the  pumping  station  for  a 
period  of  ten  years.  The  new  contract  pro- 
vides for  the  installation  of  30  ornamental 
lamp  standards  in  the  business  district. 
Improvements,  to  cost  about  $15,000,  will  be 
made  by  the  company. 

OGDEN,  UTAH.— Work  will  soon  be 
started  on  the  rebuilding  of  the  electric 
transmission  line  of  the  Utah  Power  &  Light 
Company  through  Ogden  Canyon  into  Hid- 
den "Valley  and  also  into  the  Eden  district 

RICHFIELD,  UTAH. — Extensions  and 
improvements,  it  is  reported,  are  contem- 
plated by  the  Southern  Utah  Power  Com- 
pany and  the  Beaver  River  Power  Company, 
controlled  by  L.  L.  Nunn,  to  cost  about 
$500,000  and  which  will  include  the  con- 
struction of  one  new  power  plant  and  put- 
ting into  operation  two  plants  that  have 
been  out  of  commission  for  more  than  two 
years  and  the  erection  of  manv  miles  of  new 
electric  transmission  lines.  The  new  power 
plant  of  the  Beaver  River  Power  Company 
is  to  be  located  directly  below  the  present 
plant  of  the  company.  The  Southern  Utah 
Company  will  erect  a  high-tension  transmis- 
sion line  from  Richfield  to  Fillmore  :  also  a 
number  of  short  lines  to  other  sections  of 
Sevier,  Beaver  and  Piute  Counties  to  sup- 
ply energy  to  mininer  companies  and  other 
industries  in  those  districts. 

MKSA.  ARTZ. — At  a  snecial  election  to  be 
held  May  15  the  proposal  to  issue  $125,000 
in  bonds  for  the  construction  of  a  munici- 
pal electric-light  plant  will  be  submitted  to 
the  voters. 

PHOENIX,  ARIZ— The  Magna  Copper 
Company,  it  is  reported,  contemplates  the 
construction  of  a  f>00-kw.  electric  plant  to 
supply  electricity  to  the  Water  Users'  Asso- 
ciation. 

LIVINGSTON,  MONT. — A  resolution  has 
been  adopted  by  the  City  Council  providing 
for  the  installation  of  an  ornamental  light- 
ing svstem  on  certain  streets  of  the  city,  to 
■cost  about  $8,000. 

COLORADO     SPRINGS,     COL— The     El 


Paso  County  Mutual  Telephone  Company 
Is  contemplating  extensions  of  its  systems  to 
Jimmy  Camp,  Rush,  Kendrick,  Truckton 
and  other  points,  which  will  call  for  the 
erection  of  ".">  miles  of  line,  at  a  cost  of 
about   $7,000. 

WINNKMUCCA,  NEV.  —  Arrangements 
are  being  made  by  the  Nevada  Valleys 
lower  Company  of  Lovelocks  for  the  erec- 
tion of  a  high-tension  transmission  line 
from  Winnemucca  to  Golconda,  where  it 
will  supply  energy  to  operate  pumps  for 
Irrigating  purposes,  and  thence  down  the 
Adelaide  Valley,  where  it  will  connect  with 
the  main  power  line  that  is  being  erected 
from  Rochester  to  Battle  Mountain.  The 
company  proposes  to  make  other  extensions 
into  adjacent  territory  from  Winnemucca. 

MOGOLLON,  N.  M.— An  option  ha 
taken,    it    is    reported,    on    the    partially    fin- 
ished    hydroelectric    plant    commence* 
B      W.     Hill    and    associates    by    Charles     K 
Stewart  of  New  York,  N.   Y,    who   pri 
to    finish    the    installation. 


Canada 

VANCOUVER,  B.  C— The  City  Council 
has  received  an  offer  of  another  water 
power  from  the  British  Columbia-Iowa 
Lumber  Company  of  Vancouver.  The  com- 
pany states  that  the  waterfall  which  it  con- 
trols at  the  head  of  Salmon  Arm,  Sechlet 
Inlet,  would  develop  from  20,000  hp.  to  50.- 
000  hp.  in  electrical  energy  at  a  compara- 
tively low  cost.  The  city  already  holds  two 
water-power  sites  under  option. 

BRANTFORD,  ONT. — The  installation  of 
a  storage  battery  system,  at  a  cost  of  $2,000 
has  been  recommended  by  the  fire  chief. 

CHARLTON,  ONT. — The  electric  power 
plant  in  Charlton  has  been  taken  over  by 
the  Northern  Ontario  Light  &  Power  Com- 
pany of  Cobalt,  which  will  operate  it  as  part 
of  its  holdings  in  northern  Ontario.  Exten- 
sions and  improvements,  it  is  understood, 
will  be  made  to  the  system. 

HAMILTON,  ONT.— The  installation  of 
a  steam  turbine  centrifugal  pump  having  a 
capacity  of  10,000,000  gal.  per  day  and  an 
additional  electric  unit  of  same  capacity 
for  the  water-works  plant  has  been  recom- 
mended by  Gray  &  Bain,  engineers  of  Ham- 
ilton. The  cost  of  the  proposed  equipment 
is  estimated   at   $103,000. 

STEPHEN  TOWNSHIP,  ONT.— Plans  are 
being  prepared  by  the  Hydro-Electric  Power 
Commission  of  Ontario  for  the  erection  of 
an  electric  transmission  line  through 
Stephen  Township. 

THETFORD  MINES,  QUE. — The  rate- 
payers have  approved  the  bylaw  for  con- 
struction of  new  dam  for  reservoir,  to  cost 
$50,000. 

THREE  RIVERS,  QUE.— The  St.  Mau- 
rice Lumber  Company  is  contemplating  the 
construction  of  a  concrete  dam  1080  ft.  long 
and  power  house  at  Les  Forges  Rapids, 
Que.  The  plans  provide  for  the  installation 
of  six  generating  units  of  10,500  hp.  H.  S. 
Ferguson,  100  Fifth  Avenue,  New  York, 
N.  Y.,  is  consulting  engineer.  R.  F.  Grant 
is  local  manager. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
May  18  for  furnishing,  under  circular  No. 
2125,  one  power  hacksaw,  belt-driven;  11 
watthour  meters,  six  holophane  reflectors, 
etc.  Bids  will  also  be  received  until  May 
17  for  furnishing,  under  circular  No.  2126, 
one  electric  drill,  524  compression  cups,  60 
oil  cups,  36  carbon  dies,  etc.  For  further 
Information  address  Earl  L.  Brown,  major 
corps  of  engineers,  U.  S.  Army,  general  pur- 
chasing officer. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
May  25  for  furnishing  steel,  steel  rails,  steel 
ties  and  fittings,  steel  tumblers,  wire  rope, 
chain,  electric  motor,  storage  batteries,  etc. 
Blanks  and  information  relating  to  this  cir- 
cular (No.  1144)  may  be  obtained  upon  ap- 
plication to  the  above  office  or  the  offices  of 
the  assistant  purchasing  agents,  24  State 
Street.  New  York,  N.  Y.  ;  614  Whitney-Cen- 
tral Building,  New  Orleans,  La.,  and  Fort 
Mason,  San  Francisco,  Cal. 

PEARL  HARBOR.  HAWAII. — Bids  will 
be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington, 
D.  C,  until  May  28  for  furnishing  one  hy- 
dro-pneumatic freight  elevator,  structural 
framework  and  wire  mesh  inclosure  com- 
plete at  the  naval  station.  Pearl  Harbor, 
Hawaii.  Drawing  and  specification  ( No 
2320)  may  be  obtained  at  the  above  office 
or  of  the  commandant  of  the  navy  yard 
named. 
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!  .uui  the  Insulation  uninjured 

.     ii  .      Andrew 

ll     Hurkon,    Wilkinsburg,    Pa.      App    filed 
1 1,   1914      Improvement 

i,:'- 1. 1  her  Cap;  John  C    Boj  ton 

.ma   ( 'i  i  ■    ii     Nicherson,   Cleveland 

hi.  d  Apni  10,    i  Bj  i.     Improvement 

Philip  I.  Crittenden,  Bdgewood,  Pa  app 
Died  Aim-.  .•.  p.m..  Eliminate  the  flexible 
connection 

L49  Ti;  wsi  man  k.  Walter  m.  Dann, 
Wilkinsburg,  Pa  App.  Died  Feb.  81,  L914, 
Employment  of  standard  rolled-steel  see- 
tlona 

\kcSimii;kssino  DEVICE;   David 

.  i>.i\is.  Swissvale,  Pa.  App.  tiled  June 
:>.   1914      Magnetic  blow-out  type. 

1,924,180.  DntBCT-CURRBNT       APPARATUS; 

Charles  W.  Qirvin,  San  Francisco,  Cal 
App,  filed  May  IS,  1913.  Commutator 
may  be  employed  as  a  part  of  a  mech- 
anism t>>r  generating  currenl  or  of  appa- 
ratus acting  as  a  motor  and  employing 
direct  current 

1.224.166.  Control    System    roa    singlr- 

PHASB  MOTORS;  Rudolf  K.  Hellmund. 
Pittsburgh,  I'a  App  Bled  Feb.  19,  1914. 
Automatically   aiding  the  acceleration  of 

a   motor. 

1.284.167.  Control  Stbtbm;  Rudolf  E. 
Hellmund.  Pittsburgh,  l'a  App.  filed 
March  23,  1914,  Control  of  alternating- 
current  motors  of  the  commutator  type. 

1.224.171.  BLBCTRODYNAMOMBTEH  INSTRU- 
MENT :  John  T.  Irwin,  London,  England. 
App.   tiled  -Nov.   26,   1913.     Astatic. 

1.224.172.  Protective  Means  for  an  Elec- 
trical Distributing  System;  Ray  P. 
Jackson.  Hdgowood  Park,  Pa.  App.  filed 
July  14.  1916.     Improvement. 

1,224,184.  Transformer  Insulation  ;  Will- 
iam M.  McConahey,  Pittsburgh,  Pa.  App. 
filed  Jan.  30,  1!U4.  Means  for  insulating 
the   current-carrying   windings    thereof. 

1,224,186,  CIRCUIT  Interrupter;  Joseph  N. 
Mahoney,  Wilkinsburg,  Pa.  App.  filed 
Aug.  11,  1913.  Contact  members  for  oil- 
insulated  circuit  breakers. 

1,224,206.  Commutator  Cylinder  for 
Dynamo-Electric  Machines  ;  William  S. 
Pyrah,  Old  Trafford,  England.  App.  filed 
March   24,   1915.     Improvement. 

1,224,210.  Transformer-Core  Punching; 
Emerson  G.  Reed,  Wilkinsburg,  Pa.  App. 
filed  Dec.  26,  1913.  Of  such  form  as  to 
insure  a  maximum  economy  of  material 
and  a  reduction  in  the  expenses  of  opera- 
tion and  in  the  losses  of  transformers. 

1,224,222.  Electric  Switch;  Louis  B. 
Sears,    Corry,    Pa.       App.    filed    Nov.    27, 

1915.  Push-buttons. 

1,224,225.  Transformer  ;  Ferdinand  Sieber, 
Vado  Ligure,  Italy.  App.  filed  June  24, 
1912.  Coils  are  disposed  one  above  an- 
other with  layers  of  insulating  material 
inserted  between  them. 

1,224,227.  Loom  Fastener;  Edward  S. 
Snover,  Toledo,   Ohio.     App.  filed  Sept.   5, 

1916.  Formed  of  wire. 

1,224,255.  Transforming  System  ;  Vern  E. 
Alden,  Wilkinsburg,  Pa.  App.  filed  March 
30,  1915.  Transfer  energy  between  two 
systems  that  transmit  alternating  cur- 
rents of  unlike  numbers  of  phases. 

1.224,259.  Insulator;  Frank  Bement  and 
Edward  A.  Logan,  Shrewsbury,  Mass. 
App.  filed  Nov.  15,  1915.  On  high-ten- 
sion wires  to  prevent  leakage  of  the  cur- 
rent where  they  engage  branches  of  trees 
or  buildings. 

1.224.269.  Fitting  for  Electrical  Con- 
duit Systems  ;  David  L.  J.  Broadbent, 
Southport,  England.  App.  filed  June  11, 
1914.     Improvements. 

1,224,307.  Arc-Welding  Apparatus;  James 
F.  Lincoln,  Cleveland,  Ohio.  App.  filed 
Dec.  23,  1915.  Relates  to  electric  current 
generation  control. 

1,224,313.  Thermostatic  Regulator;  John 
Nathan,  Los  Angeles,  Cal.  App.  filed  Feb. 
8,  1915.  By  the  expansion  and  contrac- 
tion of  a  fluid. 


Record  of 

Electrical 

Patents 

Notes  on  1  nited  States  Patenti 
issued  on  Ma>  l,  mi? 


,  itach  ino     ' 
trical    Appliances    to    Conduit    Outlet 
Boxj  a  .    John    i '..    i  'ai  ker   and    Dar 
Winter,  Syracuse,   v   v.     App.   Bled  July 
27.   191 1.     n«'\v  and  useful  m< 

1,22  1,820.      Term  inal 
tric  Conduits;  James  C.  Phelps.  Spring- 
field, Mai         App.  Bled  Oct  2,   L91  I 
closing   the   ends   of   Iron  conduits   which 
are  used   for  electric  wires. 

6  Apparatus  roa  Household  Cook- 
iNii  ;  Andreas  Sazegaard,  Stavanger,  Nor- 
way App.  filed  May  7,  1914.  Utilizes 
electric   current. 

1,284,880.  Safety  Device  roa  Electrical 
Systems;  Lester  Siebenhauer,  San  Fran- 
cisco, Cal.  App.  filed  Sept.  27,  1915. 
Adapted  to  overcome  the  burning  out  of 
motors  and  is  designed  for  positioning 
between  the  source  of  supply  and  the 
motor. 

1,224,832,  Electrical  Protective  Device; 
Benjamin  H.  Smith,  Turtle  Creek,  Pa.  App. 
tiled  March  7,  1916.  Means  for  protecting 
electrical  translating  devices  in  accord- 
ance with   the  temperatures  thereof. 


q^rrog^W 


1,219,294 — Machine   for   Coiling  Wire 


1,334,337.  Switch  ;  Halfdan  A.  Steen,  Nor- 
wood, Ohio.  App.  filed  March  23,  1912. 
Oil  switches. 

1,334,370.  Electrical  Protective  Device; 
Charles  LeG.  Fortescue,  Pittsburgh,  Pa. 
App.  filed  May  3,  1916.  Means  for  pro- 
tecting electrical  translating  devices  in 
accordance  with  the  temperatures  thereof. 

1,224,355.  Means  for  Indicating  Abnor- 
mal Temperatures  in  Vegetable  Mat- 
ter ;  Alfred  D.  Kennedy,  Greenville,  S.  C. 
App.  filed  May  22,  1915.  Within  piles  of 
cottonseed,  cottonseed  hulls,  grains  or 
other  material  subject  to  increase  of  the 
internal  temperature  to  a  harmful  degree. 

1,224,386.  Lighting  Appliance  ;  Lawrence 
Langner,  New  York  City,  N.  T.  App.  filed 
Feb.  3,  1915.     "Semi-indirect"  type. 

1,224,400.  Electrical  Protective  Device  ; 
Paul  MacGahan,  Pittsburgh,  Pa.  App. 
filed  Aug.  9,  1915.  Actuated  only  when 
the  load  traversing  a  translating  device 
is  of  a  predetermined  value. 

1,224,408.  Electrical  Protective  Device; 
Laurence  M.  Perkins,  Wilkinsburg,  Pa. 
App.  filed  Oct.  30,  1916.     Improvement. 


109    Barrii  i  ci  i  "i  i  Switch;  Jamei 

C.    l'l  Ingfleld,    .M  .  App    hi.-. i 

No\     19,  1915,     Sectional  rust    bio 

1  Theodi 

u  mi. .id.  i  lleveland,  <  >hlo      App.  Died    M  i 
12,  p.m.,      Method  oi  M.-.t i ii i«  the  j..i   and 
batten    b 

Primary  |  ,rge    S. 

lau-  m,   R  I.     App    PI.. I    M 

1914      Pro  or  all  venting  the 

<  .ii. 

It  ROY      OK     O 

John    < '     ( lre<  nwuj ,    Wai  ren,     \i  i/.  ,    and 
ll.ii  i  )    \\  .   Moi    .  .   Li  App 

Bled  June  5,   1918      Maintains  a  very  low 
concentration    ol    ferric    sulphate    in    the 

•  I. ■<  trolyte. 

0  ■       An  \.  ii  m  i  Ralph    A 

Schoenberg,  New    Fork,  s    v.     Api 
\p>  ii  22,  L916      Structural  Improvements, 

1,224,61  bol  Mechanism   roa  Saw- 

ino-Machine  Motors;    Harrj    El   Bellei 

w  ausau,    \\  i  App     BJLed    Feb,    ■•,    L916 

Suppi  i  in. i  , 

be   placed   on  the   floor   and   conveniently 

connected    i.>  the    treadle    of    a 
machine, 

i,  224,  "lis.      Armature    Constsuctioi 
Dynamo-Electric  Machines;  Vincent  <; 
Apple,  Dayton,  Ohio.     App.  died  No 
i B i  i.      Improve  a  rmal  ure  Btrm  I 

1,224,542.       Circuit    C  BR;     William 

S.    Henry,    Rochester,    N.    Y.      App.    filed 
Jan.    18,    1912.      Will   act   both   as  a  drag 

and   a   snap-circuit   controller. 

1,224,576.  Moi.ding-Base  Canopy  Seat, 
Allison  S.  Smith,  Bellaire,  Ohio.  App. 
filed  May  1,  1916.  Designed  to  receive 
the  ends  of  wire-inclosing  moldings. 

1,22  1, .".80.  Ore- Separating  Machine;  Her- 
bert H.  Thompson,  Aldridge,  and  Alfred 
E.  Davies,  Hockley  Heath,  England.  App. 
filed  Oct.  13,  1915.  Armature  rotating 
adjacent   to   the   ore   carrier. 

1,224,602.  Electrical  Apparatus  ;  Alex- 
ander Churchward,  Boston,  Mass.  App. 
filed  April  23,  1915.  Motors  or  genera- 
tors comprising  a  revolving  armature  and 
a  stationary  field. 

1,224,610.  Rheostat;  Matthey  S.  Cumner, 
New  York  City,  N.  Y.,  and  Frederick  \Y 
Geissenhainer,  Freehold,  N.  J.  App.  filed 
Dec.  11,  1914.  Adapted  for  controlling 
the  intensity  of  an  electric  light  so  as  to 
secure  the  best  results  when  the  light  is 
utilized  for  photographic  printing  from 
a  motion  picture  or  other  film  or  roll. 

1,224,639.  Apparatus  for  Transforming 
Electrical  Energy  ;  Peter  C.  Hewitt, 
New  York  City,  N.  Y.  App.  filed  July  1, 
1905.  Interrupters  having  a  disintegrat- 
ing and  restrictive  negative  electrode  such 
as  mercury. 

1,224,689.  System  of  Electrical  Distribu- 
tion ;  Percy  H.  Thomas,  Upper  Montclair, 
N.  J.  App.  filed  March  29,  1913.  Utilizes 
vapor  electric  rectifiers  connected  between 
the  direct-current  line  and  the  alternating 
receiving  circuits  to  accomplish  the  sup- 
pression of  the  current  flow  during  the 
periods  of  wrongly  directed  electromotive 
force. 

1,224.729.  Rotary  Converter;  Lionel 
Fleischmann,  Berlin,  Germany.  App.  filed 
May  12,  1914.     Method  of  starting. 

1,224,741.  Indicator  and  Fluid  Contain- 
ers ;  George  P.  Hewis,  Regina,  Saskatche- 
wan, Canada.  App.  filed  July  21,  1916. 
Electro-mechanical  indicators  for  fluid 
containers. 

1.224.S27.  Controller  for  Indicating  Sys- 
tems :  Adolph  Zeisel.  Bel  Air,  Md.  App. 
filed  Feb.  1,  1916.     Improvements. 

1,224,856.  Electrical  Connection  ;  Will- 
iam A.  Chryst,  Dayton,  Ohio.  App.  filed 
May  13,  1912.  Machines  wherein  a  com- 
mutator and  co-operating  brushes  arc 
employed. 

1,224,864.  Portable  Electric -Lamp  Holder  ; 
Clarence  Carson,  New  York  City,  N.  Y. 
App.  filed  Feb.  24,  1915.     Improvements. 

1,224,881.  Electric  Switch  and  Fuse  Box; 
Lawrence  F.  Kries,  Baltimore,  Md.  App. 
filed  Aug.  30,  1913.  Designed  to  permit 
opening  whenever  necessary  for  inspec- 
tion or  renewal. 
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Advantages  of  Interconnection 

THE  high  price  of  fuel  as  well  as  of  all  supplies 
needed  by  central  stations,  the  increasing  market 
for  energy  and  the  inability  to  secure  generating  equip- 
ment promptly  all  indicate  the  necessity  of  interchange 
of  electrical  energy  through  the  interconnection  of  con- 
tiguous generating  systems.  The  surplus  capacity  of 
one  system  can  then  be  utilized  by  some  other  system 
having  need  for  it;  maximum  use  will  be  made  of  in- 
vestment and  of  equipment;  reliability  of  service  will  be 
increased,  and  great  economies  will  be  possible.  Aside 
from  the  patriotic  duty  to  conserve  the  coal  supply, 
there  is  the  selfish  duty  of  caring  for  the  business  and, 
if  possible,  earning  dividends  besides.  Interconnection 
of  distributing  systems  offers  a  timely  and  welcome  solu- 
tion to  these  present  difficulties.  It  is  not  necessarily  a 
war  move,  although  that  of  itself  is  sufficient  justifica- 
tion. In  physical  and  electrical  union  there  is  strength, 
and  we  venture  to  predict  that  once  tied  together  in- 
terconnected electrical  generating  systems  will  never 
again  break  up  into  individual  units.  The  advantages 
are  too  great  to  be  lightly  cast  aside. 


plans,  but  since  they  are  mutually  exclusive  it  becomes 
the  duty  of  the  engineering  profession  to  weigh  them 
carefully  to  determine  which  best  meets  the  needs  of 
the  profession  and  then  to  lay  its  unanimous  opinion 
before  Congress  at  an  opportune  time. 


Engineering  Experiment  Stations 

WE  PUBLISH  in  this  week's  issue  a  comparative 
table  of  the  principal  provisions  of  three  bills 
which  have  been  recently  introduced  in  Congress  and 
which  have  for  their  common  object  the  promotion  of 
engineering  research.  While  it  is  not  likely  that  any  of 
these  bills  will  come  up  for  consideration  under  the 
present  troubled  conditions,  each  represents  the  result 
of  some  study  and  discussion,  and  therefore  a  careful 
analysis  of  the  provisions  of  all  by  the  engineering  pro- 
fession is  warranted.  The  three  bills  agree  in  provid- 
ing $15,000  annually  to  each  state  and  territory  for  the 
purpose  of  promoting  engineering  research,  etc.,  and  in 
stipulating  some  form  of  federal  control  over  the  moneys 
spent.  Outside  of  these  features,  the  three  bills  differ 
from  one  another  in  some  details.  According  to  the 
Newlands  bill,  the  engineering  research  station  in  each 
state  would  be  connected  with  the  land  grant  college; 
the  Smith-Howard  bill  provides  that  the  station  may 
be  connected  with  any  state-supported  engineering 
school  or  university  designated  by  the  legislature,  where- 
as the  Gronna  bill  specifies  that  laboratories,  equipment 
and  individuals  of  any  institution  of  learning  or  re- 
search may  be  utilized  as  opportunity  presents.  The 
Gronna  bill  would  also  create  a  state  board  of  research 
appointed  by  a  national  research  board,  while  the  other 
two  bills  provide  for  local  supervision  and  authority. 
There  are  undoubtedly  arguments  in  favor  of  all  these 


Nikola  Tesla 

THE  award  of  the  Edison  medal  to  Nikola  Tesla  is 
most  appropriate,  in  view  of  the  early  contribu- 
tion that  he  made  to  alternating-current  motors.  In 
order  to  recognize  that  contribution,  one  must  go  back 
to  the  period,  thirty  years  ago,  when  alternating-current 
engineering  was  greatly  handicapped  by  the  absence  of 
motors  capable  of  being  installed  on  alternating-current 
circuits.  Direct-current  motors  were  well  advanced,  and 
there  were  many  of  them,  particularly  in  America;  but, 
except  for  synchronous  single-phase  motors  and  a  few 
small  series  motors,  the  alternating-current  motor  was 
unknown.  The  synchronous  motor  was  impracticable, 
because  it  had  to  be  started  and  brought  up  to  speed. 
Alternating  current  was  used  only  for  lighting.  In 
the  rivalry  which  then  existed  between  the  direct-cur- 
rent and  alternating-current  systems  the  former  could 
claim  to  deliver  both  light  and  power,  while  the  latter 
could  deliver  only  light,  although,  with  the  aid  of  the 
transformer,  it  could  do  so  at  a  relatively  great  eco- 
nomical distance. 

It  was  at  this  point  that  Tesla  invented  the  polyphase 
alternating-current  system  and  polyphase  motors,  which, 
whether  of  the  synchronous  or  of  the  asynchronous  type, 
had  the  advantage  of  a  definite  starting  torque.  It  is 
generally  understood  that  he  was  not  the  only  inventor 
of  the  polyphase  motor.  The  same  idea  seems  to  have 
occurred  to  one  or  two  other  independent  inventors  in 
Europe.  But  not  only  was  Tesla  the  sole  American  in- 
dependent inventor  of  the  polyphase  motor,  but  he  was 
also  the  only  inventor  of  it  in  the  whole  world  who  had 
faith  in  it.  He  believed  in  it  enthusiastically  and  urged 
its  claims  both  publicly  and  privately.  He  built  the  first 
small  polyphase  motor,  which  behaved  very  satisfac- 
torily, and  he  urged  the  building  of  larger  ones.  Much 
experimenting,  designing  and  discarding  had  to  be  done 
before  large  polyphase  motors  could  be  built  success- 
fully, and  the  progress  was  slow;  but  Tesla's  faith  was 
unshakable  and  his  claims  were  prophetic.  A  less  en- 
thusiastic nature  might  have  quailed  before  the  discour- 
agements and  have  allowed  success  to  escape. 

The  polyphase  motor  was  not  Tesla's  only  pioneer  con- 
tribution to  electrical  progress.  He  was  a  tireless  ex- 
perimenter, and  his  experiments  carried  him  very  early 
into  the  field  of  high-frequency  phenomena.  He  worked 
first   with   high-frequency   alternators,    or    alternators 
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which,  In  L890,  were  considered  ti>  jive  a  high  frequei 
Later  he  developed  tin-  well  known  Teala  Induction  colli 
or  high  Frequency  oscillator.  Willi  this  new  source  he 
able  to  demonstrate,  during  L891  and  L892,  in  Eng- 
land, France  ami  America,  a  number  of  entirely  dvr 
electrical  phenomena  which  at  lower  frequencies  had 
previously  been  unobtainable.  His  lectures  were  given 
at  the  Royal  Institution  in  London,  the  Franklin  insti- 
tute in   Philadelphia,  and  in  various  other  places.     The 

experimental  phenomena  ho  produced  were  dazzling  and 

classu.il.      They   deservedly   brought    him  great  renown. 

The  high-frequency  phenomena  which  Tesla  first  de- 
veloped and  displayed  had  scientific  rather  than  prac 
tical  interest;  hut  'Tesla  called  attention  to  the  fact  that 
by  taking  his  electric  oscillator,  grounding  one  side  of 
it  and  connecting  the  other  to  an  insulated  body  of  large 
surface,  it  should  be  possible  to  transmit  electric  oscil- 
lations to  a  great  distance,  and  to  communicate  intelli- 
gence in  this  way  to  other  oscillators  in  sympathetic 
resonance  therewith.  This  was  going  far  toward  the  in- 
vention of  radio-telegraphy  as  we  know  it  to-day. 

For  the  above  reasons  we  welcome  and  acclaim  the 
award  to  Nikola  Tesla  which  the  American  Institute  of 
Electrical  Engineers  has  made  of  its  Edison  medal.  We 
of  this  generation  are  prone  to  forget  the  great  efforts 
and  the  unwearying  patience  which  have  been  necessary 
in  the  past  to  produce  those  results  which  are  now  the 
every-day  electrical  commonplaces  of  life,  and  it  is  well 
to  signalize  them,  lest  the  next  generation  in  its  turn 
should  forget  the  results  of  the  pains  and  labor  of  this. 


Reflection  Factors 

IN  PROBLEMS  of  illumination  the  reflection  factors 
of  the  surfaces  with  which  one  has  to  deal  rise  to 
great  importance.  The  measurement  of  these  factors 
with  reasonable  precision  is  one  of  the  serious  tasks  of 
the  photometrist,  since  the  eye  alone  gives  a  very  im- 
perfect idea  of  the  facts  of  the  case.  We  are  glad  there- 
fore to  publish  a  particularly  useful  discussion  of  the 
whole  matter  by  M.  Luckiesh.  The  facts  he -presents 
make  very  evident  the  necessity  of  its  scientific  study, 
and  the  discussion  of  methods  will  be  very  welcome  to 
those  who  have  to  meet  the  problem  in  practice.  The 
utter  incapacity  of  the  eye  to  judge  reflection  factors 
has  been  the  cause  of  no  small  amount  of  unmistakably 
bad  illumination.  There  is  an  enormous  difference  in 
reflectivity  between  things  which  are  really  white  and 
those  which  seem  to  be  almost  the  same  thing.  The 
least  admixture  of  black,  or  red  in  particular,  in  paint- 
ing a  surface  may  change  the  reflection  factor  by  10 
or  15  per  cent.  Certain  "warm"  grays,  apparently  very 
light,  may  show  a  factor  of  40  per  cent  or  so  against 
0.70  or  better  for  a  dead-white  surface.  We  may  casually 
note  that  reflection  factors  above  0.70  are  extremely  rare 
in  paints.  As  Mr.  Luckiesh  notes,  values  of  0.8  or 
nearly  that  are  obtainable,  but  small  changes  in  the 
medium  or  the  pigment,  or  changes  due  to  the  lapse  of 
a  very  little  time,  may  knock  at  least  10  per  cent  off  this 
figure.  The  special  interest  of  Mr.  Luckiesh's  paper  lies 
in  his  study  of  the  photometric  methods  used  in  the  in- 


tion   ol    ordinary   surfaces   which   possess   both 
specular  ami  dfffu  <    reflection.     No  substance  is  per 

fectly   diffusing,   ami   on   the   other   hand    no   material   is 
Wholly   without  diffusing  power.     Ink       care  l.e  taken   in 

selecting  a  proper  photometric  method  very  appreciable 

■  rrors  may   be  introduced   in  the  results.     The  situation 

is  still  further  complicated  bj  the  effect  of  colored  light. 

The  reflection  factor  Of  a  given  surface  when  illumi- 
nated respectively  by  the  north  sky  and  by  an  iman 
■  ill  lamp  may  vary  in  the  ratio  of  nearly  three  to 
two,  so  that  diffusion  that  proved  satisfactory  in  the 
one  case  would  give  scant  help  in  the  other.  Aside  from 
these  practical  matters,  the  characteristics  of  surfaces 
showing  strong  mixed  reflection  are  of  no  small  theo- 
k  tical  interest,  the  passage  from  diffuse  to  specular  re- 
flection involving  some  very  delicate  physical  problems. 
Mr.  Luckiesh's  paper  is  therefore  doubly  welcome  and 
will,  we  think,  lead  to  a  more  careful  and  searching 
study  of  practical  conditions  of  reflection. 


Progress  in  Prime  Movers 

THE  abandonment  of  the  regular  convention  of  the 
National  Electric  Light  Association  will  perhaps 
rather  stimulate  than  diminish  interest  in  the  technical 
work  done  by  the  various  committees.  We  always  look 
forward  with  great  interest  to  the  report  of  the  very 
able  and  industrious  committee  on  prime  movers,  and 
this  year's  report  shows  no  exception  to  the  admirable 
record  of  the  committee.  It  is  difficult  to  pick  out  from 
this  great  and  important  mass  of  material  those  things 
which  imperatively  call  for  comment.  At  the  present 
time  the  fundamental  necessity  is  more  than  ever  be- 
fore the  economical  production  of  electrical  energy,  in 
other  words  raising  the  efficiency  of  generating  units  to 
the  highest  possible  point.  The  onset  of  war  condi- 
tions emphasizes  with  terrible  force  the  need  for  fuel 
economy.  Already  it  has  become  evident  that  owing  to 
the  combinations  of  interests  which  we  in  this  country 
have  learned  all  too  patiently  to  tolerate  the  price  of 
fuel  to  the  central  station  and  the  householder  alike  is, 
without  direct  government  interference,  likely  to  rise  to 
a  practically  prohibitive  figure.  The  cost  of  coal  to  the 
consumer  has  shot  up  out  of  all  possible  sound  economic 
relation  to  the  conditions  of  supply. 

The  burden  falls  heavily  everywhere,  but  on  none 
quite  so  severely  as  on  the  central  station  operators, 
who  of  all  those  consuming  fuel  are  the  least  able  to 
recoup  their  losses  by  raising  prices.  The  ordinary 
manufacturer  who  is  hard  hit  promptly  piles  his 
troubles,  plus  50  or  100  per  cent,  on  the  back  of  the 
consumer.  The  electric  supply  company,  a  public  serv- 
ice institution  under  comparatively  severe  restraint,  has 
not  yet  been  able  to  transfer  any  part  of  its  rapidly 
increasing  burdens.  Steps  toward  increase  of  efficiency 
in  power  generation  are  therefore  of  great  importance, 
and  those  portions  of  the  committee  report  which  deal 
with  lines  of  improvement  are- particularly  interesting. 
More  than  anything  else  we  are  struck  with  the  upward 
drift  in  the  size  of  generating  units  and  in  the  pressures 
and  superheat  employed.     The  committee  report  shows 
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that  the  average  size  of  the  turbo-generating  units  pur- 
chased during  the  past  year  is  about  50  per  cent  greater 
than  ever  before.  This  increase  is  all  along  the  line, 
from  the  biggest  units  to  the  smallest.  In  the  former 
there  is  gain  in  overhead  charges,  in  operating  expense 
and  to  a  small  extent  in  efficiency,  while  in  the  smaller 
sizes,  as  is  well  known,  the  gain  in  efficiency  is  very 
rapid  with  increase  of  capacity.  There  is  every  possible 
reason  for  passing  therefore  to  the  larger  units,  even 
under  circumstances  which  in  ordinary  times  might 
make  excess  capacity  of  dubious  value.  With  coal  at 
the  present  prices  and  those  likely  to  obtain  within  the 
next  year,  the  economic  situation  changes  very  rapidly. 

The  same  tendency  has  been  displayed  in  the  boiler 
and  condenser  units  now  employed.  Five  years  ago  the 
huge  battery  of  boilers  employed  to  feed  one  big  steam 
turbine  was  so  obvious  a  waste  that  it  is  almost  impos- 
sible to  see  how  it  was  tolerated  even  for  a  few  years. 
No  concession  to  commercial  standardization  was  ever 
less  justified,  but  time  enforces  lessons  even  on  the  un- 
willing, and  to-day  we  find  the  boiler  and  condenser 
units  somewhere  near  commensurate  with  the  genera- 
tors to  which  they  are  connected,  a  change  which  eco- 
nomically is  thoroughly  sound.  Of  even  more  interest 
is  the  very  evident  working  toward  higher  pressure  and 
superheat  in  steam  plants.  The  normal  pressure  has 
thus  far  been  limited  chiefly  by  the  normal  standardized 
practice  of  boiler  and  piping  manufacturers.  It  has 
been  well  understood  that  in  going  to  very  high  pres- 
sures the  costs  of  equipment  would  run  immensely  high. 
The  small  demand  for  pressures  above  200  lb.  to  250  lb. 
per  square  inch  (14.1  kg.  to  17.6  kg.  per  sq.  cm.)  has 
naturally  discouraged  development  along  these  lines,  so 
that  everything  for  high  pressure  has  been  "special" — 
with  all  in  the  way  of  large  prices,  uncertain  deliveries 
and  difficult  repairs  which  that  word  has  come  to  im- 
ply. One  cannot  blame  the  boiler  manufacturers  for 
caution,  but  the  penalization  of  special  devices  of  all 
kinds  in  American  practice  is  quite  out  of  proportion  to 
the  actual  needs  of  the  case. 


Meter  Testing 

A  BRIEF  article  by  C.  A.  Mullen  considers  the  work 
of  meter  testing  in  a  large  and  scattered  distribu- 
tion plant.  Few  people  outside  the  immediate  field  of 
electric  metering  have  an  adequate  idea  of  the  care  and 
expense  incurred  in  the  maintenance  and  upkeep  of  even 
the  best  meters.  In  the  practice  of  the  Ohio  company 
here  considered  the  testing  and  repairing  has  for  the 


sake  of  economy  to  be  done  in  a  central  laboratory  and 
repair  shop  for  all  the  twenty  towns  served  by  the  util- 
ity company.  Even  the  smallest  meters  average  a  little 
over  30  cents  expense  for  testing,  while  the  larger  ones 
may  run  to  $2  or  more.  When  complaints  come  in  fre- 
quently, and  they  are  in  every  station  common  enough 
about  the  time  the  yearly  lighting  load  begins  to  in- 
crease, there  is  a  very  real  and  by  no  means  negligible 
bill  to  be  paid  by  the  company  before  satisfaction  is 
rendered.  All  in  all,  the  electric  meter  is,  considering 
the  conditions  of  its  service,  a  remarkably  accurate  and 
durable  device,  but  it  will  not  run  indefinitely  without 
care,  and  upkeep  even  under  favorable  conditions  is 
no  small  affair.  The  cost  can  be  kept  down  only  by  sys- 
tematic care  and  thorough  study  of  the  conditions.  In- 
asmuch as  the  meter  is  the  most  sensitive  touchstone  ex- 
isting between  the  company  and  its  patrons,  it  should  be 
kept  as  accurate  as  possible,  so  that  neither  the  public 
nor  the  company  shall  suffer  loss. 


Failures  in  Underground  Cables 

IT  IS  generally  recognized  that  of  all  the  insulating 
materials  known  to  man  air  is  the  cheapest  when 
there  is  enough  of  it.  The  volume  of  air  space  that  is 
utilized  in  the  sense  of  being  required  for  the  insulation 
of  a  high-tension  overhead  three-phase  transmission  line 
is,  however,  so  large  that  the  cost  of  this  air  space  is 
prohibitive  in  city  districts.  In  cities  it  becomes  abso- 
lutely necessary  to  cable  all  conductors  and  to  place  the 
cables  or  equivalent  covered  wires  under  ground.  Con- 
sequently, as  the  land  becomes  built  up  and  more  densely 
populated,  dependence  has  to  be  placed  increasingly 
upon  underground  cables,  leaving  overhead  wires  to  the 
open  country.  This  means  that  more  attention,  care 
and  maintenance  have  to  be  applied  to  high-tension 
cables  year  by  year.  The  failure  of  such  cables  becomes 
a  matter  of  increasing  concern. 

The  causes  of  failure  in  underground  cables  are 
numerous  when  fully  recited.  They  are  dealt  with  in 
the  article  by  Henry  A.  Cozzens,  Jr.,  which  we  print  this 
week.  If  we  attempt  to  divide  them  into  those  due  to 
carelessness  on  the  one  hand  and  those  beyond  control 
on  the  other,  we  may  find  that  some  of  the  causes  are 
not  easily  fitted  into  either  group.  It  is  evident,  how- 
ever, that  where  sufficient  care  and  study  are  devoted  to 
the  maintenance  of  underground  cables  their  failures 
may  be  relatively  rare.  Underground  cable  installation, 
testing,  repairs  and  maintenance  form  a  business  by 
themselves. 


W 


HILE  the  theft  of  energy  is  not 
so  prevalent  as  to  make  the  re- 
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also  a  new  development  in  street-lighting 


suiting  loss  to  a  central  station  very  large  in 
proportion  to  its  income,  it  is  sufficiently  common  to  ne- 
cessitate definite  steps  being  taken  to  apprehend  the 
wrongdoers  and  to  prevent  such  petty  larceny  as  far  as 
possible.  In  the  next  issue  of  the  Electrical  World 
will  be  outlined  many  of  the  methods  now  being  suc- 
cessfully employed  in  different  localities  to  safeguard 
the  light  and  power  business  against  the  theft  of  elec- 


units  whereby  the  better  qualities  of  refractor  and  dif- 
fusing globe  units  are  combined.  In  addition  there  will 
be  the  regular  departments  devoted  to  broad  commercial 
policy,  operating  practice  and  trade  conditions,  with  the 
regular  prices  on  jobbers'  supplies.  In  the  first  issue 
of  June  there  will  be  published  a  number  of  articles 
which  will  be  of  unusual  interest  from  the  standpoint 
of  public  policy. 


I  V    J.     \        .  \      I 


¥?      V/      I  *.      I    .     1    ' 


:>'».        £.V 


Some  Causes  of  Underground  Cable  Failure 

Win  ii    to   Look    tor   tin-   Usual  Sources  of  Trouble  and  Su^estions  for  Remedies 
Effect    of  Mechanical    Injuries,  Cable   Heating,  Electrolysis, 
Dielectric  Depreciation,  Etc. 

BY   ill  mci    \.  COZZENS,  JR. 


Will  1. 1\  placing  wires  underground  largely  elim- 
inates the  failures  familiar  with  overhead  con- 
struction, it  docs  m>t  remove  all  Interruptions 
from  distribution  systems.  However,  the  number  of 
failures  in  underground  systems  is  less  than  in  over- 
head circuits  provided  that  the  installations  have  been 
made  in  accordance  with  the  host  practice  and  the  most 
careful  workmanship. 

There  arc   no   parallel   cases    in   overhead   and   under- 


Bulation.     The  vibration  also  tends  to  crystallize  the 

metal  and  destroy   the  cable  by  this  action. 

Among  the  mechanical  failures,  those  caned  by  a 
burn-OUt  in  one  cable  being  communicated  to  the  others 
may  be  mentioned.  The  arc  caused  by  a  .short  circuit 
will  generate  an  enormous  amount  of  heat,  which  will 
often  fuse  the  duct  materials  and  extend  to  the  other 
cables,  causing  great  damage.  Recently  numerous 
methods  for  protecting  cables  in  the  manholes  have  been 
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FIGS.    1    AND   2 — USE   OF    HAIR   FELT   FOR    PROTECTING    CABLE   AT    SUPPORT;    CABLE   SHEATH    DAMAGED   BY  ELECTROLYSIS 


ground  failures.  With  the  overhead  lines  the  failures 
are  due  chiefly  to  external  conditions,  such  as  the 
weather,  and  possibly  to  the  materials  used,  such  as 
faulty  insulators  and  other  equipment.  With  under- 
ground circuits  the  cause  of  failure  is  primarily  faulty 
insulation,  which  is  brought  about  by  numerous  condi- 
tions either  external  or  within  the  cable.  The  faults 
may  be  divided  into  mechanical  failures,  or  those  caused 
by  influences  external  to  the  cable,  and  electrical  fail- 
ures, cr  those  which  occur  in  the  cable  owing  to  the  load 
or  electrical  phenomena  on  the  lines.  Many  times  dur- 
ing the  work  of  reconstructing  conduit  lines,  when  the 
cables  are  of  necessity  unprotected,  picks,  shovels  and 
other  tools  are  driven  through  the  sheaths,  injuring 
the  cable  and  at  times  causing  burn-outs  immediately. 
In  lowering  duct  lines  a  severe  strain  is  placed  upon 
the  cables  which  may  cause  failures. 

When  cables  are  trained  in  the  manholes,  if  the  bends 
where  the  cable  leaves  the  duct  line  and  follows  around 
the  wall  are  made  too  sharp,  many  failures  will  result. 
In  standard  practice  the  manholes  for  transmission 
cables  are  either  made  oval  or  square  corners  are  elim- 
inated so  as  to  do  away  with  the  necessity  for  sharp 
bends.  For  paper-insulated  cables  the  bend  should  have 
not  less  than  an  18-in.  (45.7-cm.)  radius.  In  the  bending 
tests  made  on  the  cable  at  the  factory  the  cable  is  bent 
over  a  drum  having  a  diameter  fifteen  times  that  of  the 
cable.  A  sharp  bend  in  a  loosely  wound  cable  will  often 
cause  the  conductors  to  shift  with  respect  to  each  other 
and  thus  change  the  value  of  the  insulation  resistance 
between  conductors  or  to  the  ground,  making  each  bend 
a  weak  spot. 

If  sharp  bends  are  made  at  the  mouth  of  a  duct,  the 
contraction  and  expansion  of  the  cable  may  cause  rub- 
bing at  this  point,  thus  wearing  away  the  sheath. 
Longer  radius  bends  and  the  use  of  duct  protectors  will 
eliminate  this  trouble.  When  cables  are  strung  on  ele- 
vated structures  the  vibration  caused  by  cars  may  re- 
sult in  the  cables  rubbing  against  the  insulators  or  col- 
umns, gradually  wearing  away  the  sheath  and  outer  in- 


devised,  and  they  successfully  demonstrate  that  a  burn- 
out may  now  be  isolated  to  one  cable,  so  manhole  fires 
can  be  largely  eliminated.  The  use  of  the  balanced- 
relay  systems  with  split-conductor  cables  and  such  de- 
vices as  the  arcing-ground  suppressor  have  reduced  the 
burning  interval  of  arcs  to  such  a  low  figure  that  the 
chance  for  damage  is  greatly  lessened. 

Cable  heating  may  be  ascribed  to  two  sources — one 
internal,  due  to  the  load  carried  on  the  cable,  and  the 
other  external,  due  to  outside  influence.  Failures  re- 
sulting from  external  overheating  would  fall  into  the 
mechanical  class.  Overheating  of  this  nature  is  usually 
caused  by  the  proximity  of  steam  lines  to  heavily  loaded 
duct  lines.  This  condition  is  most  often  revealed  in 
congested  districts  or  in  the  neighborhood  of  power  sta- 
tions. 

Usually  not  much  attention  has  been  given  to  steam 
lines  crossing  under  duct  lines,  particularly  when  they 
are  well  insulated.  In  one  instance  a  small  steam  line 
feeding  an  outlying  building  passed  under  a  conduit 
line  heavily  loaded  with  transmission  feeders.  The 
steam  line  was  insulated  with  cork,  which  in  turn  was 
covered  with  concrete  in  the  neighborhood  of  the  cross- 
ing. After  the  line  had  been  in  use  for  some  time  with- 
out any  adverse  conditions  developing,  one  cable  sud- 
denly failed  and  several  others  followed  in  quick  suc- 
cession. When  it  was  attempted  to  remove  the  cables 
it  was  found  that  several  were  securely  held  in  the 
ducts.  It  was  then  necessary  to  break  the  conduit  line 
and  rebuild  it  with  split  duct  at  the  point  of  failure. 
Dismantling  the  conduit  line  showed  that  the  fiber  duct 
had  caved  in  owing  to  the  heat  and  curled  up  in  the  idle 
ducts.  In  some  of  the  ducts  occupied  by  the  cables  the 
duct  had  fallen  down  and  securely  held  the  cable,  mak- 
ing the  removal  impossible.  The  only  remedy  in  such 
cases  is  to  remove  the  steam  lines  where  possible  or 
to  place  them  above  the  duct  line  and  near  the  surface. 

Failures  due  to  electrolysis  are  partly  electrical  and 
partly  mechanical.  These  failures  present  a  pe- 
culiarly difficult  problem  in  that  they  do  not  appear  un- 
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til  some  time  after  the  electrolytic  damage  has  been 
done.  The  only  efficient  way  to  eliminate  failures  due 
to  electrolysis  is  to  make  periodic  surveys  in  each  local- 
ity and  to  eliminate  at  once  any  conditions  which  will 
tend  to  cause  current  which  may  be  on  the  sheaths  to 
pass  to  the  ground  directly.  In  many  cases  it  will  be 
found  that  a  cable  is  badly  pitted  at  frequent  intervals, 
showing  apparently  that  the  current  left  the  sheath  at 
joints  in  the  tile  duct.  The  pittings  permit  moisture  to 
enter  the  insulation,  thereby  reducing  the  value  of  the 
dielectric  resistance  until  the  leakage  becomes  large 
enough  to  cause  the  ultimate  breakdown  of  the  cable. 
Cases  have  been  reported  in  which  cables  installed  on 
hillsides  have  become  so  corroded  that  the  compound  has 
drained  out  of  the  insulation  through  the  holes  in  the 
sheath  and  caused  failure.  These  instances  illustrate 
the  necessity  of  constant  attention  to  electrolytic  condi- 
tions and  also  the  importance  of  a  careful  examination 
of  the  sheaths  of  all  cables  withdrawn  from  duct  lines. 

The  failures  which  may  be  classed  as  electrical  are 
due  chiefly  to  the  decreased  dielectric  strength  of  the 
insulation..  This  decrease  may  be  gradual,  as  when 
caused  by  the  aging  of  the  cable,  or  it  may  develop  sud- 
denly, as  when  caused  by  surges  or  the  like.  Where  a 
transmission  line  consists  of  both  overhead  and  under- 
ground sections,  lightning  may  cause  a  surge,  or  switch- 
ing changes  may  result  in  the  building  up  of  a  high 
voltage  and  frequency  which  will  instantaneously  punc- 
ture the  insulation  and  result  in  a  failure.  Present- 
day  protective  equipment  has  made  the  transmission 
line  much  less  liable  to  failure  by  surges. 

Faults  due  to  manufacture  sometimes  cause  failures 
after  the  cable  has  been  installed,  even  though  it  has 
satisfactorily  passed  tests  at  the  factory.  Such  failures 
are  freakish  and  are  not  often  encountered  in  the  rou- 
tine operation  of  cables.  In  one  instance  a  cable  had 
been  tested  at  the  factory  and  was  later  installed.  Al- 
most immediately  a  failure  occurred,  and  examination 
showed  that  foreign  matter  in  the  form  of  a  tag  had 
become  entangled  in  the  paper  during  the  fabrication  of 
the  cable.  When  the  cable  was  coiled  upon  the  reel  this 
tag  in  no  way  reduced  the  dielectric  strength,  but  when 
the  cable  was  straightened  out  by  installing  it  the  in- 


abnormal  demand  for  service  by  industrial  concerns,  to- 
gether with  the  shortage  and  high  prices  of  the  ma- 
terials used  in  the  manufacture  of  cables,  has  resulted 
in  a  considerable  study  of  the  rating  of  cables.  This  in- 
vestigation will  tend  to  bring  out  the  factors  attending 
the  heating  of  cables  and  the  relation  of  loading  to 
safe  operation.  Formerly  it  was  the  practice  to  rate 
cables  according  to  the  area  of  the  conductor  and  with 
no  regard  to  the  heat-dissipating  characteristics  of  the 
duct  lines  or  of  the  cables  themselves. 

Recent  developments  have  shown  that  before  ratings 
are  decided  a  careful  study  should  be  made  of  the  con- 
ditions under  which  the  cable  is  to  operate  and  a  series 
of  ratings  should  be  established  for  individual  cables 
under  strictly  local  conditions.  The  lack  of  this  de- 
velopment in  the  past  has  contributed  largely  to  the 
majority  of  cable  failures. 

The  following  example  is  indicative  of  past  condi- 
tions: Assume  that  an  underground  cable  has  been  in- 
stalled between  two  stations  but  no  tests  have  been  made 
to  determine  the  rating  of  the  new  cable.  The  current- 
carrying  capacity  has  been  based  purely  on  the  copper 
density,  allowing  about  1  amp.  per  1000  circ.  mils  of 
cross-sectional  area.  As  the  cable  is  new,  the  correct- 
ness of  the  rating  seems  to  be  established  since  heavy 
overloads  may  be  carried  with  apparent  safety.  As 
time  goes  by,  additional  cables  are  installed  to  meet  the 
increasing  load  demands,  but  no  changes  are  made  in 
the  ratings.  No  reductions  have  been  made  for  the 
summer  months,  neither  has  any  account  been  taken  of 
the  increasing  number  of  cables  in  the  conduit  line. 
Such  conditions  as  these  may  continue  for  a  number  of 
years. 

At  some  time,  however,  a  cable  in  some  manhole  may 
be  reported  as  being  hot.  The  first  thought  that  comes 
to  mind  is  that  the  load  is  excessive,  but  investigation 
shows  it  to  be  normal.  Inspection  will  often  reveal 
the  fact  that  the  cable  sheaths  are  warm  in  one  man- 
hole and  normally  moderate  in  temperature  in  those 
adjacent.  Cable  in  this  state  will  ultimately  fail.  When 
the  sections  are  junked  and  examined  the  paper  will 
generally  be  found  to  be  practically  free  from  all  com- 
pound, resembling  thickly  oiled  paper.     From  this  evi- 
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FIGS.   3   AND   4 — METHOD   OF  FIREPROOFING  CABLE   IN   MANHOLE;  ARRANGEMENT  TO  AVOID  DAMAGING  CABLES  ON   SHARP  CORNERS 


sulation  was  weakened  owing  to  the  presence  of  the 
metal  tag  and  failure  resulted.  On  the  other  hand, 
cables  have  been  known  to  stand  up  under  operating 
conditions  when  more  freakish  conditions  than  this  ex- 
isted. In  one  instance  a  cable  operated  at  13,000  volts 
for  several  years  with  a  tenpenny  nail  driven  into  the 
cable. 

The  primary  cause  of  insulation  failures  in  cables  is 
the  action  of  the  heat  generated  in  the  conductors  be- 
cause of  the  copper  and  dielectric  losses.     The  recent 


dence  an  explanation  for  the  failures  may  be  deduced. 
The  heat  generated  by  the  losses  due  to  the  load  has 
caused  the  compound  to  leave  the  high  spots  in  the 
loosely  wound  paper  cable  and  to  flow  to  the  low  spots, 
or  to  leave  the  cable  through  holes  in  the  sheath.  Cases 
are  known  in  which  the  sheath  has  been  split  open  by 
this  action.  Since  the  insulation  resistance  depends 
upon  the  compound  the  paper  retains  more  than  upon 
the  thickness  of  the  paper,  it  is  obvious  that  as  the 
compound  leaves  certain  sections  of  the  cable  these  sec- 
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tionn  will  have  •>  greatly  decrea  ed  dielectri<  trength. 
riu-  reduction  In  th<  •■<■  of  the  InsuUI  Ion  will 

.lis.,  permit  the  i  of  leakage  currenti  from  the 

conductors  to  the  sheath  through  the  paper.  The  ii»'nt 
which  ii  ■  function  of  the  PR  loasei  will  ln<  the 

currents  grow  larger.     If  this  nrtion  takes  place  over 
■everal  years,  the  cable  Anally  becomes  "baked  <>ut "  and 
tin*  failures  are  but  ■  question  of  time. 
The  foregoing  case  Is  an  extreme  one,  but  it  actually 

happens    and    serves    to    show    the   effect    Of    overloading 

cables.     Under  the  new  methods  of  placing  ratings,  s 

series  of  temperature  tests  would  establish  a  relation 

between  sheath,   manhole  and  outside  air  temperatures 

for  various  load  conditions.  Thus  the  effect  of  in- 
stalling additional  cables  should  be  evident,  and  the  rat- 
ings COUld  be  altered  accordingly. 

Another  class  of  electrical  failures  includes  those 
which  occur  in  the  joints.  The  chief  cause  of  joint 
failures  is  faulty  workmanship  on  the  part  of  the  splicer. 
The  splices  are  often  made  under  adverse  conditions 
of  cramped   space  and    under    atmospheric   conditions 


which  are  much  more  detrimental  to  tde  Insulating  oi 

the  Cable  than  those  Which  would  be  encountered  in  the 
factory.  This  class  of  failures  may  he  considerably  re- 
duced by  the  employment  of  first-class  splicers.     V*< 

reliable    men    are   engaged    in    this   class   of    work.      The 

use  of  standard  specifications  and  individual  packages 

containing  the  exact  amount  of  the  proper  materials 
for  each  type  of  joint,  has  eliminated  to  a  large  degree 
the  joint  failure  and  has  made  the  joint  the  strongest 
part    of  the  cable. 

Possibly  no  item  hears  as  much  relation  toward  the 
proper  analyzing  of  cable  failures  as  the  maintenance 
of  suitable  records.  Various  companies  have  adopted 
standard  forms  which  are  filled  out  following  a  cable 
failure  and  which  comprise  a  record  of  the  conditions 
existing  at  the  time  of  the  failure  and  give  on  the 
reverse  side  a  story  of  the  methods  used  in  locating  and 
repairing  the  fault.  Many  times  the  correct  cause  can- 
not be  assigned  at  the  moment,  but  the  data  given  will 
be  a  great  aid  in  an  investigation.  These  forms  when 
filed  will  give  a  historical  record  of  the  cable. 


Measurement  of  Reflection  Factor 

Importance  of  Knowing  Coefficient  of  Reflection,  Conditions  Which  Make  Its 

Determination  Difficult,  and  How  Some  of  These 

Obstacles  May  Be  Overcome 

BY  M.  LUCKIESH 
Nela    Research   Laboratory,    Nela    Park,    Cleveland,    Ohio. 


THE  necessity  for  determinations  of  reflection  fac- 
tor1 is  not  hypothetical;  it  really  exists.  Data  on 
this  subject  are  of  use  in  lighting  and  therefore 
are  of  interest  in  connection  with  wall-papers,  paints 
and  other  materials.  The  covering  power  of  paints  can 
be  determined  by  ascertaining  the  reflection  factor.  The 
influence  of  solvents,  varnishes,  etc.,  can  also  be  de- 
termined in  this  manner.  For  example,  after  an  ordi- 
nary yellowish  board  had  been  painted  with  two  and 
three  coats  of  dull-white  high-purity  paint  it  showed 
reflection  factors  of  0.77  and  0.80  respectively  by  the 
method  described  later  in  connection  with  Fig.  5.  After 
the  paint  mixture  had  been  changed  so  that  one-sixth 
of  the  volume  of  each  coat  consisted  of  boiled  linseed 
oil  the  factors  were  reduced  to  0.74  and  0.77  respec- 
tively. This  reduction  is  due  both  to  the  yellow  color  of 
the  oil  and  to  the  decrease  in  the  concentration  of  the 
pigment.  Varnish  possessing  a  yellowish  tint  reduces 
the  reflection  factor  of  a  white  painted  surface  very 
appreciably,  sometimes  as  much  as  10  per  cent  for 
fairly  high-grade  varnish.  Many  other  uses  for  data  on 
reflection  factors  are  found  by  persons  interested  in  the 
physics  of  pigments,  light,  etc.  It  is  hoped  that  some 
attention  will  be  given  to  this  subject  and  that  an  agree- 
ment as  to  method  will  result.  In  the  absence  of  a 
standardized  method  of  measurement  for  reflection  fac- 
tor it  is  advisable  to  specify  all  conditions  of  measure- 
ment. For  general  measurements  the  writer  has  con- 
cluded to  use  the  methods  illustrated  in  Figs.  4  and  5 
except  in  special  cases.  In  these  methods  the  specimens 
are  illuminated  diffusely  from  light  sources  of  uniform 
brightness    subtending    approximately    180    deg.    solid 


^•Reflection  factor"  is  used  in  place  of  "coefficient  of  reflection" 
to  conform  with  the  recent  recommendation  of  the  Illuminating 
Engineering  Society. 


angles.  Therefore  they  receive  luminous  flux  from 
sources  of  minimum  brightness  per  unit  of  illumination. 

The  chief  elements  which  make  the  measurement  of 
reflection  factor  difficult  and  even  uncertain  are:  (1) 
the  character  of  the  reflecting  surface;  (2)  the  location 
of  the  source  of  illumination;  (3)  the  solid-angular  ex- 
tent of  the  light  source;  (4)  the  spectral  character  of  the 
illuminant;  (5)  the  method  of  photometry.  The  last 
two  elements  are  of  interest  only  with  colored  surfaces, 
but  they  are  almost  always  encountered  in  the  measure- 
ment of  reflection  factor.  It  is  the  object  of  the  fol- 
lowing discussion  to  show  the  influence  of  these  and 
various  factors  which  make  such  measurements  uncer- 
tain. 

Different  kinds  of  reflecting  surfaces  that  are  met  in 
practice  are  represented  in  Fig.  1.  The  widely  differ- 
ent characteristics  shown  make  it  difficult  to  stand- 
ardize a  method  of  measuring  reflection  factor  or  even 
to  develop  one  that  will  be  universally  acceptable  and 
equitable.  Whenever  possible  it  is  advantageous  to 
have  a  diagram  available  which  will  permit  a  graphic 
comparison  of  certain  characteristics  of  objects  or  of 
certain  data  so  that  the  relations  may  be  readily  visual- 
ized. This  has  been  difficult  to  do  with  respect  to  reflec- 
tion factor,  but  in  Fig.  2  is  shown  a  scheme  for  repre- 
senting surfaces  exhibiting  either  diffuse  or  specular 
reflection  or  both.2  The  diagram  is  satisfactory  for 
surfaces  the  reflection  from  which  does  not  depart  too 
far  from  the  perfect  types  of  reflection.  It  is  based 
upon  the  definition  of  reflection  factor  given  by  the  Il- 
luminating Engineering  Society,  which  reads,  "the 
ratio  of  the  total  luminous  flux  reflected  by  a  surface 
to  the  total  luminous  flux  incident  upon  it."    It  appears 
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to  the  writer  that  this  definition  would  be  more  gen- 
erally useful  if  the  word  "total"  were  eliminated,  be- 
cause the  definition  could  then  be  used  universally. 

Effect  of  Location  of  Light  Source 

Usually  the  measurement  of  reflection  factor  involves 
the  measurement  of  the  brightness  of  the  specimen  rel- 
ative to  that  of  a  standard  surface  having  a  known  re- 
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FIG.   1 — CHIEF  REFLECTING  CHARACTERISTICS  ENCOUNTERED  IN 
PRACTICE 

Regular  or  specular  reflection,  a,  is  exhibited  by  a  mirror  such  as 
polished  silver  or  a  plain  glass  surface.  No  perfect  diffusely 
reflecting  surfaces  are  encountered.  However,  this  type  of  reflec- 
tion, b,  is  exhibited  fairly  well  by  dry  white  powder  such  as  zinc 
oxide  and  magnesium  sulphate  or  by  blotting  paper.  Some  glazed 
surfaces  exhibit  these  two  kinds  of  reflection  simultaneously 
almost  as  perfectly  as  represented  in  c.  An  excellent  example  of 
this  character  can  be  made  by  plac.ng  a  thin  sheet  of  clear  glass 
upon  a  sheet  of  blotting  paper.  By  varying  the  reflection  factor 
of  the  latter  or  by  superposing  smoked  glasses  of  various  densities 
various  proportions  of  the  two  kinds  of  reflection — specular  and 
diffuse — can  be  obtained.  Sand-blasted  glass  and  metallic  sur- 
faces, also  gilded  and  "alum.nized"  suriaces,  exhibit  a  spread 
reflection  such  as  d.  Calendered  white  paper  and  some  varnished 
surfaces  exhibit  a  combination  of  approximate  diffuse  and  specular 
reflection  represented  by  e. 

flection  factor.  For  illustration  consider  that  an  ordi- 
nary brightness  photometer  is  being  used  for  this  pur- 
pose. If  L  in  the  left-hand  diagram  of  Fig.  3  repre- 
sents the  position  of  a  small  source  of  light  and  P  that 
of  the  brightness  photometer,  determinations  of  diffuse 
reflection  factors  can  be  made  by  means  of  brightness 
measurements  under  known  illumination  intensities 
with  a  fair  degree  of  accuracy  if  the  reflecting  charac- 
teristics of  the  surfaces  approximate  perfectly  diffuse 
reflection.  As  the  position  of  P  varies,  the  results 
change  somewhat  relatively  to  each  other  if  the  ap- 
proximation to  diffuse  reflection  is  not  sufficiently  close. 
Although  the  accuracy  of  this  method  is  sufficient  for 
many  practical  purposes,  it  cannot  be  accepted  in  the 
general  case  as  a  precision  method. 

If  this  diffusely  reflecting  surface  is  assumed  to  have 
a  glazed  or  varnished  coating,  another  difficulty  arises. 
It  is  obvious  that  if  the  photometer  P  and  the  small 
light  source  L  occupy  positions  as  shown  in  the  right- 
hand  diagram  of  Fig.  3,  the  photometer  will  measure 
not  only  the  brightness  due  to  diffuse  reflection  but  also 
that  due  to  specular  reflection.  If  the  glazed  surface  is 
fairly  plane  optically,  the  brightness  as  viewed  under 
this  condition  will  depend  partially  upon  the  brightness 
of  the  light  source  because  a  brightness  due  to  the  re- 
flected image  of  the  light  source  is  superposed  on  the 
"diffuse"  brightness  and  no  true  measurement  of  the 
diffuse  reflection  factor  is  obtained.  In  fact,  the  dif- 
fuse brightness  depends  upon  the  illumination  of  the 
surface,  or  the  flux  density,  and  the  "specular"  bright- 
ness is  really  the  brightness  of  the  image  of  the  light 
source,  which  depends  upon  the  intrinsic  brightness  of 
the  light  source.  Determined  by  method  /  (Fig.  3), 
the  reflectivity  will  evidently  be  somewhat  less  for  a 
glaze-coated  diffusely  reflecting  surface  than  for  the 
same  surface  without  the  glazed  coating.  Various  at- 
tempts were  made  to  determine  this  difference  by  var- 
nishing one  of  two  identical  diffusely  reflecting  gray 
surfaces,  but  difficulties  were  encountered  which  intro- 
duced   uncertainties.      Grays   were   experimented   with 


because  the  effect  of  the  glazed  surface  is  more  pre- 
dominant than  with  surfaces  having  high  reflection  fac- 
tors. Of  course,  the  varnish  coating  alters  the  original 
reflecting  characteristic,  which  made  it  advisable  to 
abandon  these  experiments  without  attempting  to  over- 
come other  difficulties.  The  effect  can  be  demonstrated 
by  superposing  a  thin  sheet  of  clear  glass  on  a  diffusely 
reflecting  surface,  although,  optically,  this  condition  is 
not  the  same  as  that  resulting  from  varnishing  or  other- 
wise polishing  the  surface. 

Effect  of  Solid-Angular  Extent  of  Light  Source 

In  the  Nutting  reflectometer3,  which  is  an  ingenious 
and  very  satisfactory  instrument  for  considerable  prac- 
tical work  of  this  character  and  even  for  precision 
measurements  of  diffuse  reflection  factor,  the  specularly 
reflected  image  of  the  light  source  (a  diffusing  plate  of 
ground  opal  glass)  enters  in  the  measurements  in  the 
case  of  a  glazed  surface.  However,  for  ordinary  sur- 
faces, such  as  wall-papers  and  varnished  and  flat  pig- 
ments, this  factor  is  often  negligible  in  practice.  The" 
theory  of  this  instrument  has  been  presented  by  Nut- 
ting. The  optical  paths  into  the  photometer  from  sur- 
faces D  and  S  are  shown  in  Fig.  4.  It  may  be  seen 
that  the  specularly  reflected  image  of  the  light  source 
does  not  escape  the  photometer  as  is  indicated  by  the 
broken  line.  A  difference  of  4  per  cent  has  been  found 
between  the  reflection  factor  of  a  glazed  white  card- 
board determined  by  this  method  and  that  shown  in  / 


The  chart  refers  to  all  possible  substances  ex- 
hibiting diffuse  and   specular   types  of  reflec- 
tion   singly    or    combined.      The    approximate 
positions  of  the  following  common  substances 
are    shown    on    the    diagram    according    to 
their  reflecting  characteristics.    Ordinary 
surfaces  lie   in   the  shaded   region.     A. 
Glossy  black  paper  or  varnished  black 
pigment.     B.   Matte   black  paper  or 
powdered    lampblack.      C    Glossy 
gray    paper    or    varnished    gray 
pigment.       D.     White     blotting 
paper.       E.     Unglazed     white 
.^v\     porcelain.        F.      Varnished 
white  pigment.     G.  Glazed 
white  porcelain.    H.  Pure 
zinc     oxide.        I.     One 
surface     of    c  lear 
glass.    J.   Two  sur- 
faces    of     thin, 
clear    glass.      K. 
Polished    s  1 1  - 
ver. 


0  ~    0.1 
(Black) 


0.4       05 
(6ray) 


(White) 


Diffuse  Reflection  Factor 


FIG.    2- 


-DIAGRAMMATIC    REPRESENTATION    OF    REFLECTION 
FACTORS 


(Fig.  3).  Inasmuch  as  there  are  various  factors  to 
consider  and  as  the  object  of  this  study  was  not  to  es- 
tablish precision  measurements  but  to  make  a  general 
survey,  this  difference  can  be  considered  only  as  the  or- 
der of  magnitude  of  the  difference.  However,  for  many 
ordinary  surfaces,  the  differences  in  the  results  obtained 
by  these  two  methods,  which  involve  extremely  differ- 
ent distributions  of  luminous  flux,  are  very  small. 
Where  the  accuracy  can  be  within  a  few  per  cent  of 
perfect  these  two  methods  may  be  considered  to  give 
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approximate!)  the  same  result    foi    urfaee    reflectlni 
•i>  predominanl  portion  of  the  light  diffusely, 

siMi'ii   Method  Employing  Diffi   i   Illumination 

From  a  practical  viewpoint  it  appears,  in  general,  to 
be  more  equitable  to  determine  reflection  factors  under 
diffuse  illumination.  The  simple  apparatus  required 
for  tins  purpose  can  be  readily  made  (see  Fig. 
With  a  standard  diffusely  reflecting  surface  available, 
determinations  of  reflection  factor  can  be  made  with 

the  apparatus  shown  by  In- 
serting a  brightness  pho 
dimeter  in  hole  //  ami  cum 

paring  the  brightness  of 
the  standard  ami  specimen 
under  constant  illuminal  ion. 
One  precaution  is  accessary, 
namely,  the  diaphragm 
must  not  be  quite  horizon- 
tal, or  the  hole  must  not  be 
vertically  over  the  orifice  in 
I);  otherwise  a  reflected 
image  of  the  photometer 
tube  and  hole  H  will  be  ob- 
served on  viewing  glazed  surfaces.  It  is  obvious  that 
the  diaphragm  D  must  be  very  thin;  or  light  coming  to 
the  specimen  in  nearly  a  horizontal  direction  must  be 
eliminated;  otherwise  the  edge  of  the  opening  in  the 
diaphragm  will  cast  a  shadow.  An  opal  glass  hem- 
isphere used  in  a  similar  manner  is  satisfactory.  It 
appears  to  the  writer  that  this  simple  method  has  cer- 
tain practical  advantages  for  ordinary  work  that  al- 
lows the  use  of  an  ordinary  portable  photometer  and 
permits  illuminating  the  specimen  diffusely. 

Numerous  measurements  have  been  made  to  compare 
these  methods,  but  the  object  was  not  to  study  the  pre- 
cision attainable,  so  that  few  data  will  be  given.  In 
general,  for  fairly  diffusely  reflecting  surfaces  the 
various  methods  of  measurement  gave  approximately 
the  same  results  (within  a  few  per  cent)  when  the  re- 
flection factors  were  greater  than  0.4  or  0.5.  Using  a 
white  blotting  paper  as  a  standard  in  each  case,  the  re- 
sults obtained  for  the  reflection  factor  of  a  polished  opal 
glass  by  methods  /  (Fig.  3),  Fig.  4  and  Fig.  5  were  re- 


PIO.  S  i  i  i  i  «  r  OP  BJBLA- 
TIVK  POSJ  i  ions  ok  LIGHT 
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Phbtpmeter  /'  measured 
only  tfae  diffusely  reflected 
light  with  tin'  arrangement 
shown  in  /  Mid  i>"tii  tii«' 
specularly  ami  diffusely  re- 
flected Ughl  wltfi  arrange- 
ment  g. 


fig.  4- 


-OPTICAL   PATHS   IN    NUTTING 
REFLECTOMETER 


This  instrument  involves  two  infinite  planes 
— one  the  light  source  D  and  the  othir  sur- 
face S,  the  reflection  factor  of  which  is  to  be 
determined.  The  planes  are  made  approxi- 
mately infinite  by  thj  highly  reflecting  in- 
ner surface  of  the  ring  N.  which  for  practi- 
cal purposes  is  made  of  polished  nickel.  Th? 
distribution  of  luminous  flux  represents  ap- 
proximately diffuse  ilium. nation.  Another 
method  of  considering  the  flux  is  to  assume 
that  surface  S  receives  nearly  a  maximum 
amount  of  luminous  flux  per  unit  of  area 
from  a  light  source  of  nearly  minimum 
brightness. 


spectively  0.57,  0.56  and  0.54.  For  gray  surfaces  hav- 
ing reflection  factors  as  low  as  0.2  the  differences  were 
considerably  greater,  but  it  was  not  certain  that  these 
surfaces  (which  were  painted)  were  uniform.  An  ex- 
treme case  which  illustrates  the  influence  of  a  glazed 
surface  involved  a  calendered  black  cardboard.  The  re- 
flection factor  determined  by  the  method  illustrated  in 
Fig.  5  was  about  twice  as  large  as  that  determined  by 
method  /  (Fig.  3).  Owing  to  polarization  the  result 
obtained  with  such  a  specimen  by  means  of  the  instru- 
ment devised  by  Nutting  is  considerably  in  error.    This 


error  can  be  eliminated  by  using  ■  photometric  attach 

merit    Which    does    not    posse        polarizers,    for    these    are 

not  a  basic  part  of  N utl Ing's  n. 

Although    it    appears    that    other    methods   than    tin     • 

using  tin-  Integrating  sphere  will  serve  the  practical 
requirements  of  reflection  factor  una  urements,  when 
used  properly  and  described  completely,  the  sphere 
should  he  considered  in  precision  measurements  ami  in 

a  Study  tor  the  purpose  of  Bt andardi/.ing  a  method.  The 
Of  a  sphere  can  he  modified  in  many  ways,  hut  a 
ample  iint  hod  consists  of  illuminating  a  surface  £> 
(  Fig.  6)  DJ  mean-  of  a  powerful  beam  of  luminous  flux 
/.'  and  of  determining  the  reflection  factor  by  measur- 
ing the  relative  amount  of  luminous  flux  reflected  as 
compared  with  that  reflected  from  a  surface  having  a 
known  reflection  factor.  The  comparison  may  be  made 
by  means  of  relative-brightness  measurements  of  a  dif- 
fusing glass  attached  to  the  photometer  P,  which  is  in 
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-SIMPLE    APPARATUS    FOR    MEASURING    REFLECTION 
FACTOR    UNDER    DIFFUSE    ILLUMINATION 


An  opal  glass  glob.',  such  as  is  used  in  lighting  fixtures,  is 
mounted  inside  a  box  B  on  a  wooden  standard  burruuitfied  by  four 
or  more  light  sources  L  located  symmjtrically.  Tne  oox  is  painted 
white  inside.  Secured  to  the  bottom  of  the  globe  is  a  thin  opaque 
diaphragm  D  with  a  central  orifice.  The  specimens  to  be  tested  are 
pressed  against  the  under  side  of  this  orifice  by  means  of  the 
adjustable  stand  S.  Holes  H  are  provided  in  the  box  and  globe 
so  that  a  br.ghtness  photometer  may  be  inserted  therein  and  the 
reflection  factor  of  any  specimen  determined  untur  this  practi- 
cally perfect  diffuse  illumination  by  comparing  its  brightness 
with  that  of  a  standard  diffusely  reflecting  surface.  An  opal- 
glass  hemisphere  like  that  shown  at  the  right  of  Fig.  5  may  be 
used  in  a  simiiar  manner. 

the  shadow  of  S.  If  the  inner  surface  of  the  sphere 
possesses  a  high  reflection  factor,  an  approach  to  dif- 
fuse illumination  is  obtained.  The  question  of  the  angle 
of  the  surface  S  is  one  to  be  settled  before  such  a 
method  becomes  a  standard. 

Mathematical  optical  theory  affords  little  help  at  pres- 
ent in  determining  reflection  factors  since  it  applies 
only  to  perfectly  diffuse  and  specular  reflection.  Doubt- 
less it  could  be  applied  to  perfect  spread  reflection  and 
therefore  to  combinations  of  specular,  diffuse  and  spread 
reflection,  but  such  applications  would  be  too  laborious 
and  uncertain  for  general  work. 

Effect  of  Spectral  Character  of  Illuminant 

Occasionally  there  appear  data  on  the  reflection  fac- 
tors of  colored  surfaces  with  no  attendant  descriptions 
of  the  spectral  character  of  the  illuminant  or  of  the 
method  of  photometry  and  with  no  indication  of  the 
influence  of  these  factors.  These  factors  are  vitally 
important  in  such  determinations.  Only  for  perfect 
diffusely  reflecting  neutral  surfaces  is  the  reflection  fac- 
tor invariable  regardless  of  any  condition  of  quality  or 
distribution  of  luminous  flux.  The  general  neutral  sur- 
face has  a  reflection  factor  which  depends  upon  the  dis- 
tribution of  illumination  and  upon  other  factors  al- 
ready described.  Owing  to  the  unsettled  condition  of 
the  subject  color-photometry,  it  may  be  said  that  it  is 
impossible  to  state  what  the  reflection  factors  of  colored 
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surfaces  are.  However,  as  has  been  indicated  in  the 
preceding  text,  other  elements  involved  in  the  measure- 
ments of  reflection  factor  are  also  quite  as  unsettled. 

To  illustrate  the  influence  of  the  spectral  character 
of  an  illuminant  upon  the  reflection  factors  of  colored 
surfaces,  determinations  were  made  under  the  illumi- 
nation obtained  with  an  overcast  sky  and  under  that 
obtained  with  a  tungsten  lamp  operating  at  7.9  lumens 
per  watt.4  A  few  of  the  results  are  given  in  Table  I. 
The  ratios  of  the  reflection  factor  for  tungsten  light 
to  that  for  skylight  are  presented  in  the  last  column. 
These  measurements  were  made  by  an  experienced  ob- 
server by  means  of  the  direct-comparison  method.     The 


FIG.  6 — INTEGRATING  SPHERE 
MODIFIED  FOR  DETERMIN- 
ING REFLECTION  FACTOR 

A  beam  of  light  flux  B  is 
incident  on  surface  8.  The 
reflection  factor  of  S  is  de- 
termined in  terms  of  a 
standard  by  means  of  pho- 
tometer I'  by  the  method  of 
substitution. 


results  are  comparable  as  relative  values  notwithstand- 
ing the  possible  unacceptability  of  the  method  of  pho- 
tometry. At  least,  the  data  show  the  folly  of  reporting 
the  reflection  factors  of  colored  surfaces  without  in- 
cluding the  conditions  under  which  the  tests  were  made. 

Effect  of  Method  of  Photometry 

Notwithstanding  the  excellent  work  which  has  been 
done  on  the  problem  of  color-photometry,  no  method 
has  yet  been  accepted  universally  for  the  photometry 
of  colored  brightnesses  such  as  are  encountered  in  gen- 
eral in  the  measurement  of  reflection  factor.  The  di- 
rect-comparison and  flicker  methods  yield  different  re- 
sults in  extreme  color-difference  photometry,  so  that 
the  choice  of  a  method  is  of  importance  here.  The  au- 
thor has  found  that  the  ratio  of  a  red  to  a  green  bright- 
ness may  differ,  by  these  two  methods,  by  as  much  as 
nearly  100  per  cent.  This  difference  can  be  reduced  by 
restricting  the  size  of  the  photometric  field  and  by 
other  precautions.  However,  the  outstanding  difference 
is  considerable  as  indicated  in  Table  II.  In  this  table 
the  ratios  of  the  value  determined  by  the  direct-com- 
parison method  to  that  obtained  by  the  flicker  method 
are  presented  in  the  last  column.  These  determina- 
tions were  made  under  the  approved  conditions  of  fairly 
small  photometric  field  and  moderately  high  illumina- 
tion intensity.  They  show  that  the  method  of  pho- 
tometry is  an  important  factor.  These  data  should  onlv 
be  considered  as  showing  the  magnitude  of  the  differ- 
ences obtained  by  the  two  methods.  Apparently  the 
relative  values  change  with  various  conditions  of  il- 
lumination and  field  size  in  various  ways  not  readily 
predicted  or  explained  at  present. 

Some  Optical  Characteristics  of  Surfaces 

The  reflection  from  ordinary  media  is  a  combination 
or  the  conglomerate  result  of  many  individual  reflec- 
tions and  refractions  from  minute  surfaces.  The  indi- 
vidual particles,  fibers,  surfaces,  etc.,  may  be  quite 
transparent,  yet  as  a  whole  the  surface  may  reflect  light 
diffusely.  A  piece  of  glass  may  be  transparent  but 
when  ground  into  a  powder  it  appears  white  or  diffusely 
reflecting.     A  white  blotting  paper  made  up  of  minute 


translucent  fibers  .separated  by  air  spaces  reflects  dif- 
fusely owing  to  myriads  of  reflections  and  refractions 
which  break  up  the  wave  front  and  eventually  send  rays 
back  in  all  directions.  Such  a  surface  reflects  ordi- 
narily about  0.75  of  the  incident  luminous  flux.  How- 
ever, when  saturated  with  water  the  surface  appears 
gray  by  contrast  with  the  dry  specimen  because  the  re- 

TABLE  1     EFFECT  O]    SPECTRAL  CHARACTER  01    LIGHT  ON  RE- 
I  I  ECTION   FACTOH  «>l    COLORED  81  l;l     - 


<  Clor  of 

Reflect  Hi'/ 

Surface 

RBI  LEI   HON      I   It    I'll 

Kan- 

Oyrnast  Skj 

Tungsten  lamp 

\\  hite 

0.75 
0.16 

0.21 
0.38 
0.60 
0.32 
0.13 
0.11 

(i  76 
0.23 
0.31 

0.  is 
0.65 

0.24 
0.09 
0.12 

Red 

1    11 
1    1v 
1  26 

Yellow 

II   7.', 

Blue 

0  69 

flection  factor  is  now  reduced  to  about  0.5.  In  the  lat- 
ter case  the  air  spaces  have  been  replaced  by  water  of 
higher  refractive  index  than  air,  and  as  a  consequence 
the  amount  of  luminous  flux  reflected  at  each  surface 
is  considerably  reduced  and  the  substance  has  become 
more  transparent,  as  is  readily  seen.  In  a  similar 
manner  varnish  changes  the  reflecting  characteristic  of 
a  surface,  and  colored  surfaces  when  varnished  some- 
times appear  of  a  purer  color. 

A  glazed  colored  surface  reflects  two  components — 
one,  specularly,  from  the  surface,  which  is  in  most 
cases  practically  unchanged  in  quality  or  spectral  char- 
acter, and  another,  more  or  less  diffusely,  which  has 
been  altered  in  spectral  character  owing  to  the  selective 
absorption  of  the  pigment.  Some  metals — for  example 
gold — appear  decidedly  colored  even  at  the  critical  angle 
of  specular  reflection,  and  many  other  surfaces  exhibit 
a  variation  in  color  near  this  critical  angle.  Inter- 
ference phenomena  sometimes  cause  changes  in  color 
with  variations  in  the  angle  of  incidence.     These  most 

TABLE   II— RELATIVE    BRIGHTNESSES   OF   DIFFUSELY   REFLECT- 
ING COLORED  SURFACES  UNDER  CONSTANT  ILLUMINATION 

(BY  THE    TWO   METHODS) 


Color  of 
Ilhimii  ated 

Surface 

Relative  Briohtncss 

Flicker  (a) 

Direct 
Comparison  (6) 

Ratio 
(.b/a, 

White 

Red 

0  7.-, 
0.  i.i 
0.26 
0.59 
0.31 
0.21 

0.76                          1.00 
0.  12                          0  92 

Orange 

0.23                             0   ss 
0  59                          1  00 

0  36                             1    16 

Blue 

'1      J  J                                                        1      O.T 

*M.  Luckiesh,  "Color  and  Its  Applications,"  1915,  page  168. 


interesting  aspects  of  reflection  and  of  colors  are  touched 
upon  to  show  how  intricate  the  reflection  of  radiant 
energy  is  and  as  a  consequence  the  measurement  of 
reflection  factor. 

The  author  acknowledges  the  assistance  of  H.  H. 
Kirby  in  obtaining  the  data  and  making  the  illustrations 
for  this  paper. 
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Characteristics  of  Standard  Inclosed  Fuses — II 


ilts  ..I    an  Investigation  of  Suitable  Construction   Materials,  Performance  of  Fuses  Under 
Different    Operating   Conditions,   and  Effect  of  Size,   Kind  and 
Amount  of  Filler  on  Operation 
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COMPARATIVE  ratings  of  standard  Inclo 
made  of  differenl  metals,  ami  the  effect  of  the 
shape  of  the  fusible  elemenl  ami  the  amount,  char- 
acter ami  size  Of  the  filler  pellets  on  the  sensitiveness  of 
the  fuse.-,  were  subjects  discussed  on  page  456  of  the 
March  10  Issue  of  the  Kii<  ikk  \i.  WORLD.  In  this 
article,  wliieh  concludes  the  suhject  of  characteristics  of 
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•'IG.    3 — CURVES    SHOWING   EFFECT   OF   INITIAL   TEMPERATURE 
ON   TIME  OF  FUSE  BLOWING 

standard  inclosed  fuses,  are  taken  up  the  effect  of  length, 
diameter  and  heat  conductivity  of  the  fuse  case,  location 
of  the  fusible  element,  temperature  of  surrounding  air, 
initial  temperature,  indicator  wires,  etc.  Considera- 
tions necessary  in  testing  fuses  are  also  pointed  out  in 
this  article. 

The  heat  conductivity  of  the  inclosing  case  has  an 
influence  on  the  time-blowing  of  fuses,  but  no  data  are 
at  hand  to  enable  the  determination  of  the  relative  con- 
ductances of  cases  of  different  materials.  It  is  obvious, 
however,  that  a  wholly  metal  or  porcelain  case  would 
conduct  heat  more  rapidly  than  fiber  cases.  A  greater 
conductance  would  tend  to  increase  any  errors  due  to 
this  cause.  The  same  may  be  said  to  be  true  of  heat 
capacity. 

The  length  and  diameter  of  the  fuse  case  is  of  con- 
siderable significance  in  so  far  that  there  is  a  certain 
minimum  length  and  diameter  beyond  which  we  can  go 
without  materially  affecting  the  results.  At  the  same 
time  there  is  a  certain  maximum  length  and  diameter 
beyond  which  we  cannot  hope  to  go  and  improve  the  re- 
sults. The  regularity  of  the  time-blowing  is  influenced 
by  the  length  of  the  case,  by  the  conductance  of  the 
heat  along  the  fusible  element  to  the  caps  on  the  ends  of 
the  case;  and  this  is  never  the  same  in  any  two  fuses. 
The  greater  the  length  of  the  case  the  less  this  influ- 
ence. On  a  very  short  fuse  the  case  often  becomes 
quite  hot  with  a  current  which  would  easily  be  normal 
for  the  rating  on  a  longer  fuse. 

Location  of  the  Fusible  Element 

The  location  of  the  fusible  element  in  the  filler  is  one 
of  the  very  important  factors  which  influence  to  large 
extent  the  regularity  of  the  operation  of  fuses.  If  this 
element  be  in  the  center  of  the  filler  or  is  equally  insu- 


lated on  all  sides,  the  irregularities  from  the  heat  losses 
are  not  noticeable,  except  those  occurring  by  conduction 
of  heat  through  the  fusible  element  to  the  caps  on  the 
'Mil-.  If,  however,  the  fusible  element  is  not  equally  in- 
sulated on  all  sides,  a  greater  loss  of  heat  will  occur 
than  in  those  fuses  having  the  elements  correctly  lo- 
cated. This  loss  increases  the  time  of  blowing  under 
any  given  load. 

If  the  fusible  element  be  very  near  the  wall  of  the 
case,  that  side  will  become  very  much  hotter  than  the 
other.  And  if  the  fuse  be  of  several  amperes,  the  fiber 
case  may  be  charred  or  even  burned.  To  insure  regu- 
larity of  operation  the  fusible  element  should  be  equally 
insulated  on  all  sides,  which  is  usually  the  case  if  it  be 
in  the  center  of  the  filler  and  the  filler  be  equally  settled 
down  on  all  sides. 

Effect  of  Temperature  of  the  Surrounding 
Atmosphere 

The  flow  of  heat  from  one  point  to  another  is  quite 
dependent  upon  and  directly  proportional  to  the  differ- 
ence in  temperature  between  the  two  points,  as  may 
be  seen  from  the  formula, 

(T—  t)A 
RL 

where  W  =  watts  of  heat  flowing,  T  —  temperature  of 
the  hotter  side,  t  =  the  temperature  of  the  cooler  side, 
A  =  cross-section  of  area  transmitting  the  heat,  R  = 
resistivity  of  the  insulating  material,  and  L  =  thick- 
ness of  insulation.  This  formula  is  applicable  to  the 
behavior  of  fuses  when  blown  at  different  temperatures. 
The  higher  the  temperature  the  sooner  will  the  fusible 
element  reach  its  melting  point  and  be  blown.  The 
influence  of  this  factor  would  be  appreciable  in  a  few 
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FIG.  4 — CURVE  SHOWING  THE  EFFECT  OF  INITIAL  TEMPERATURE 

ON  TIME  OF  BLOWING  FUSES  WHEN   USING  A 

CONSTANT  CURRENT  OF  3.7  AMP. 

instances.  In  case  a  fuse  was  placed  in  an  atmosphere 
subject  to  a  wide  range  of  temperature  it  would  change 
its  rating  to  a  considerable  extent.  With  changes  which 
ordinarily  occur  in  a  shop  or  factory  it  would  not  be 
appreciable. 

In  Fig.  3  the  effect    of    blowing  two  sets  of  fuses, 
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made  exactly  alike,  at  two  different  temperatures  is 
shown.  The  first  one  was  blown  at  room  temperature 
(22  deg.  C.)  and  the  second  at  147  deg.  C.  The 
curves  show  in  graphic  form  the  relative  changes 
produced  by  this  change  in  temperature.     The  change 


ume,  an  average  of  about  0.778  gram  is  necessary.  Table 
VIII  gives  the  results  of  weighing  the  filler  from  twenty- 
one  fuses  made  in  the  factory  which  had  been  filled  with 
silicic  acid  in  the  ordinary  manner.  It  will  be  noted  that 
there  are  no  great  variations  from  the  average,   and 


TABLE    VI— FUSES   MADE   IN  THE   FACTORY    WHICH  SHOW  THE 
EFFECT    OF    INDICATOR    WIRES    ON    THE    BLOWING    POINT 

Wires — zinc;  indicator  wires — 4-mil  calorite;  fillci — pellet-lime,   10  per  cent 
passing  20  mesh;  cases — fiber,  0.5  in.xl  {&  in.;  fuse  rated  as  1  amp. 


TABLE  VII— SHOWING    THE    CARRYING    CAPACITIES    01     FUSES 
MADE  FROM   DIFFERENT  SIZED  CADMIUM   RIBBONS 
Filler — silicic  acid;  indicator  wire* — I-mil  calorite;  cases — fiber,  0.5  in.xl  ||in. 


Without  Indicator  Wires 

With   Indicator  Wires 

Current 
in.  Amp. 

Time 
in  Sec. 

Average 
Time 

Current 
in  Amp. 

Time 
in  Sec. 

Average 
Time 

7.0 
6.5 

6.3 
6.1 
6.0 

5.5 

2 
4 

7 
10 

9 
15 

35 

30 

15 

7 

7 

17 
9 
50 
65 
35 

45 
70 
55 
55 
50 

300 
240 
180 

3 
10 

19 

39 

55 

240 

7.0 
6.5 

6.3 

6.1 
6.0 

5.5 

5 
4 

11 
30 
25 

125 

28 

5 

37 

30 

90 

53 

15 

150 

115 

450 

4 
22 

45 

90 
84 

450 

of  125  deg.  C.  caused  a  lowering  of  the  rating  of  about 
0.5  amp.  on  a  3-amp.  fuse.  The  curves  are  not  differ- 
ent in  shape  but  parallel  throughout.  Fig.  4  illustrates 
the  behavior  of  fuses  when  blown  with  the  same  cur- 
rent of  3.7  amp.  but  at  different  temperatures. 

A  fusible  element  made  from  a  metal  oxidizing  at  a 
temperature  much  below  its  melting  point  may  have 
its  rating  very  much  changed  by  subjecting  it  to  a  heat- 
ing at  a  high  temperature  before  blowing.  This  is  due* 
of  course  to  the  change  in  the  cross-section  and  the 
formation  of  a  layer  of  oxide  on  the  outside. 

Effect  of  Indicator  Wires 

In  Table  VI  is  shown  the  effect  of  indicator  wires 
upon  ordinary  fuses  made  in  the  factory.  These  fuses 
had  the  pellet-lime  filler  and  ordinary  zinc  wires.  The 
normal  rating  of  this  fuse  without  the  indicator  wires 
was  about  5  amp.  When  provided  with  4-mil  calorite 
wires  for  indicators  an  increase  in  rating  of  about  0.25 
amp.  was  observed. 

Cadmium  Ribbon  Fuses 

Table  VII  gives  the  time-blowing  points  of  a  number 
.of  cadmium  ribbon  fuses.  These  were  made  with  the 
usual  fiber  cases  and  silicic  acid  filler.  This  so-called 
silicic  acid  filler  is  not  properly  silicic  acid  (H,SiO.,) 
but  silicic  acid  that  has  been  dehydrated  by  the  simple 
process  of  drying,  leaving  only  SiO;  which  is  silica. 
The  silicic  acid  used  in  these  fuses  was  obtained  from 
Merck  &  Company  of  New  York  and  is  known  as  wet 
process  silicic  acid. 

In  filling  the  fuse  case  of  0.5  in.  by  1  15/16  in.  (1.27 
cm.  by  4.92  cm.)  by  pouring  in  the  loose  material  and 
tapping  it  down  to  about  two-thirds  of  its  original  vol- 


2x24-Mil   RlBDON 

2x38-Mil  Ribbon 

Mil  Ribbon 

Current 

Time 

Current 

'1  ime 

Current 

Time 

in  Amp. 

in  Sec. 

in  Amp. 

in  Sec. 

in  Amp. 

in  Sec. 

3.5 

3 
3 

5  5 

2 

6  5 

3 

4 

6.0 

5 

3.2 

3 
4 

5.0 

4 

4 

4.5 

7 

5.5 

9 

3  0 

6 
6 

7 

8 

4.  1 

13 

5.0 

16 

2.8 

14 

17 

17 

13 

18 

18 

16 

11 

4   8 

20 

3.7 

29 

3  8 

28 

25 

24 

25 

19 

32 

25 

19 

27 

2H 

25 

4   6 

28 

2.6 

28 

21 

33 

3.6 

40 

29 

35 

53 

30 

28 

45 
65 

28 

2.5 

96 
76 

48 

4   4 

60 
57 

80 

3  5 

60 
80 

4.2 

47 
54 

2   4 

145 

155 

65 

150 
84 

138 

3  4 

190 

113 

130 

120 

96 

180 

4.0 

185 

100 

155 

ISO 

113 

these  are  not  sufficient  to  cause  any  irregularity  of  the 
time-blowing  points. 

Testing  of  Fuses 

The  correct  testing  of  fuses  after  they  have  been 
made  is  an  exceedingly  important  matter.  In  order  to 
get  a  correct  idea  of  the  rating  of  the  fuse  it  must  be 
tested  over  quite  a  range  of  currents,  from  the  cur- 
rent which  blows  the  fuse  at  a  few  seconds  to  the  cur- 
rent which  blows  it  in  several  minutes.  In  all  of  the 
data  given  the  testing  was  done  by  placing  the  fuse  in 
series  with  an  ammeter  and  a  variable  resistance.  Af- 
ter properly  adjusting  the  resistance  the  current  was 
sent  through  the  fuse,  and  by  the  means  of  a  stop-clock 

TABLE  VIII— WEIGHTS  OF  SILICIC    ACID    FILLER  ORDINARILY 

TAPPED  INTO  FUSES,   &-IN.  INTERNAL  DIAMETER  AND 

1  ri-IN.  LENGTH 

Filler  was  weighed  after  the  fuses  were  blown,  but  free  from  pieces  of  metal. 
(Fuses  were  of  zinc  ribbon  2x50  mils.) 


Weight  in  Grams 

First  fuse 0.810 

Second  fuse  .0.710 

Third  fuse 0.750 

Fourth  fuse 0.791 

Fifth  fuse 0.770 

Sixth  fuse 0.769 

Seventh  fuse 0.796 

Eighth  fuse .0.820 

Ninth  fuse 0.765 

Tenth  fuse 0.876 

Eleventh  fuse 0.730 

Average,    0.774.     Extremes,    0.86     0.710 


Weight  in  Grams 

Twelfth  fuse 0.  760 

Thirteenth  fuse  0.820 

Fourteenth  fuse 0.  730 

Fifteenth  fuse 0.  765 

Sixteenth  fuse 0.780 

Seventeenth  fuse 0. 766 

Eighteenth  fuse 0.834 

Nineteenth  fuse 0.766 

Twentieth  fuse 0.768 

Twenty-first  fuse 0.767 


reading  to  seconds  the  time  necessary  to  open  the  cir- 
cuit was  noted.  By  making  several  "blowings"  at  each 
current  tried  and  getting  an  average  time,  most  of  the 
errors  and  iregularities  which  might  come  in  were  elim- 
inated. In  all  of  the  curves  given  the  points  were  ob- 
tained from  averages  of  several  blowings. 
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TESTING  METERS  ON  OHIO  SYSTEM 

Method    dt     Wmk     Employed)    System    of     Keep 
Records    Used    .iiul    Cost    Involved 

Bl    C.    \     MULLEN 

ag  meters  on  the  Ohio  Service  Company's  sys- 
tem presents  quite  •  differenl  problem  from  that  ex- 
perienced  by  the  average  central-station  company  be- 
cause at  the  presenl  time  twenty  towns  along  86  miles 
of  transmission  lines  are  being  served,  the  largest  num- 
ber of  meters  in  any  one  town  being  around  L200.    A 

laboratory    and  repair  shop  is  maintained  in  the  general 

i  (Bee  building  at  Coshocton  tor  testing  and  repairing  all 
ordinar)  electrical  equipment  used  by  the  company. 

New  meters  are  shipped  from  the  manufacturers 
direct  to  the  laboratory,  where  they  are  tested  and  num- 
bered serially  regardless  Of  the  towns,  districts  or 
routes  in  which  they  will  eventually  come  to  lie  installed. 
Ten   meters   are  tested   in   series,  a    110-VOlt    load   up  to 


FIG.  1 — TESTING  BENCH  FOR  METERS  RATED  ABOVE  25  AMP. 
RANGE  OF  CURRENT  0  AMP.  TO  COO  AMP. 

25  amp.  being  provided.  The  average  cost  of  unpack- 
ing, testing,  numbering  and  repacking  the  meters  is 
$8.42  a  hundred.  The  cost  of  packing  varies  consider- 
ably with  different  makes  of  meters.  For  testing  meters 
above  25  amp.  rating  the  type  of  bench  shown  above 
is  used.  Loads  from  zero  to  600  amp.  are  obtained  by  a 
low-voltage  loading  transformer. 

Each  district  office  is  provided  with  a  voltmeter,  a 

METER   ACCURACIES   OBSERVED 

Per  Cent  of  Meters  Tested 

Per  Cent  Accuracy                                     Light  Load  Full  Load 

Over   120    0.04  0.04 

110-120     0.15  0.55 

104-110     0.59  1.10 

102-104     4.00  5.00 

98-102     71.00  X2.00 

96-  9S     8.50  6.10 

90-96     5.40  2.46 

80-90    3.60  1.60 

Below   80   5.22  0.92 

Not   recording 1.50  0.23 

rotating  standard  and  a  phantom  loading  device,  other 
instruments  being  obtained  from  the  laboratory  when 
needed.  It  is,  of  course,  out  of  the  question  to  keep 
a  meter-man  in  each  town,  so  a  lineman,  or  whoever  is 


moat  available  In  that  particular  office,  is  employed  to 

read,  in  tall  and  test  meter  in  connection  with  an- 
w.  line  Complaints.  Periodic  te  b  are  conducted  by 
experienced  meter-men  whose  headquarters  are  at  the 
laboratory.  When  OH  regular  work,  or  when  remaining 
in  one  town  |  week  o r  more,  these  men  pay  their  own 
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FIG.   2 — MONTHLY   METER  REPORT   USED   BY  EACH   DISTRICT 

expenses  except  railroad  fare.  No  installation  tests 
are  made  on  small  meters,  but  on  power  meters  of  50 
kw.  or  more  a  test  and  inspection  of  the  meter  and  con- 
nections is  made  immediately  by  the  testing  depart- 
ment. Periodic  testing  is  carried  on  as  follows:  Resi- 
dence meters,  every  three  years;  commercial  and  small 
power  meters,  once  a  year;  meters  rated  at  50  kw.  or 
over,  every  three  months;  switchboard  meters,  every 
three  months.  For  convenience  a  110-volt  load  is  used 
in  testing  service  meters  up  to  25  amp.  rating.  For 
larger  sizes  a  portable  phantom  load  is  used.  The  table 
herewith  gives  the  result  of  testing  about  5000  meters 
for  the  first  time,  showing  the  percentage  of  total  num- 
ber of  meters  tested  in  the  class  between  110  and  120 
per  cent,  104  and  110,  102  and  104,  etc. 

The  average  cost  of  testing  residential,  commercial 
and  small  power  meters  is  30.45  cents  each.  This  in- 
cludes all  charges  except  interest  and  depreciation  of 


Meter  Test  Sheet 
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MAKE 

COS  NO.                           MFG'R'S  NO. 

TYPE          AMPS.              VOITS                    INDEX 

1 

Dial  C ■ — Test  K Creep? 

Load 

TEST  METER          SERVICE  METER 

% 

Rev.        ,  K  X  Rev      Rev      K  X.  Rev 

AS  FOUND  TLST 



AS  LEFT  TEST 

i  found  :     left- 

Test  Inst Seai — I ! '■ 

FIG.  3 — FORM  USED  AS  A  REPORT  OF  TEST  ON  SERVICE  METERS 

testing  equipment.  The  cost  of  testing  large  power 
meters  is  $2.08  each.  This  charge  includes  railroad 
fare,  automobile  and  hotel  expenses  of  the  tester. 

The  Ohio  Service  Company  has  found  it  necessary  to 
use  several  forms  to  save  time,  and  to  keep  its  records 
in  proper  condition.  For  outside  testing  the  form 
shown  in  Fig.  3  is  used.     This  is  made  in  duplicate, 
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the  original  being  kept  by  the  district  superintendent, 
and  the  data  on  the  copy  transferred  to  the  meter  record 
card.  On  one  side  of  the  meter  record  card  is  space 
for  six  test  records.  The  other  side  is  devoted  to 
data  taken  from  the  name  plate  of  the  meter,  its  loca- 
tion, and  information  regarding  removals.  A  brief  re- 
port is  made  at  the  end  of  the  week  on  a  special  form, 
and  at  the  close  of  the  month  the  meter  tests  are  sep- 
arated, classified,  and  the  results  made  into  the  form  of 
the  monthly  report  shown  in  Fig.  2. 

For  the  calculation  of  demands  another  form  is 
used.  As  this  test  requires  the  inspector  to  remain  on 
the  premises  all  day,  counting  meter  revolutions  every 
two  hours,  he  generally  has  about  six  hours  to  spare. 
This  time  is  utilized  in  making  a  complete  survey  of  the 
plant  and  its  equipment,  operating  methods,  number  of 
employees,  contemplated  growth,  change  of  machinery, 
etc.,  the  data  being  written  in  narrative  form. 

A  regular  schedule  of  inspection  is  also  carried  on 
by  this  department.  Insulation  resistance  tests,  other 
outside  resistance  measurements,  and  oil  and  glove  tests 
are  made. 


THREE-PHASE  CONNECTIONS 

Merits  of  Various  Connections  That  Are  Commonly 
Employed  with  Transformers 

BY  R.   E.   UPTEGRAFF 

Four  different  three-phase  transformer  connections, 
shown  sectionally  herewith,  are  in  common  use.  With 
the  closed-delta  and  star  connections  four  combinations 
of  primary  and  secondaries  are  available — delta-delta, 
delta-star,  star-delta  and  star-star. 

The  delta-delta  connection  is  most  commonly  used, 
first,  because  if  one  of  the  units  become  disabled  the 
other  two  may  be  used  in  open-delta  at  57.7  per  cent  of 
the  original  rating  of  the  bank,  thus  avoiding  a  com- 
plete shutdown.  Also  with  unbalancing  of  the  load 
better  balancing  of  voltage  will  be  maintained  than  in 
any  of  the  other  combinations,  because  the  phases  are 
connected  so  they  will  help  each  other.  Again,  if  the 
impedances  of  the  transformer  are  slightly  different, 
then  each  transformer  will  share  the  load  according  to 
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Delta  Star 

FOUR   TYPES   OF   CONNECTIONS   AND   TRANSFORMERS   CONNECTED 
IN  DELTA-DELTA  AND  STAR-STAR 

its  impedance  in  order  that  the  voltage  in  all  phases 
shall  be  alike.  If,  however,  one  of  the  transformers  is 
slightly  off  ratio  or  if  a  third  harmonic  exists  in  the 
wave  form  of  the  supply  circuit  a  useless  or  circulating 
current  will  flow  around  the  windings.  The  amount  of 
this  current  will  depend  on  the  impedance  of  the  trans- 
formers and  the  magnitude  of  the  third  harmonic  or 


amount  of  off  ratio,  as  the  case  may  be.     This  current, 
of  course,  heats  the  windings  and  does  no  good. 

The  star-delta  and  delta-star  combinations  are  used 
chiefly  where  it  is  desired  to  step  up  to  a  high-voltage 
principally  for  transmission,  the  star  connection  being 
used  for  the  high-voltage  winding  and  the  delta  con- 
nection for  the  low-voltage  winding.     As  is  generally 
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Open- Delta 
DELTA-STAR,   STAR-DELTA,   OPEN-DELTA  AND   T   CONNECTIONS 

known,  the  voltage  of  each  transformer  for  star  connec- 
tion is  only  57.7  per  cent  of  the  line  voltage ;  therefore 
if  the  neutral  point  is  grounded  the  whole  system  will 
have  a  ground  stress  of  only  57.7  per  cent  of  the  line 
voltage.  As  a  result  lighter  insulation  can  be  used  for 
transformer  parts  and  also  for  the  line,  thus  permitting 
cheaper  construction.  The  grounded  neutral  in  the 
star  connection  allows  a  third  harmonic  current  to  flow 
over  the  lines  and  between  neutral  points,  which  is 
undesirable. 

The  star-star  connection  is  seldom  used  owing  to  the 
fact  that  the  neutral  points  can  shift,  thus  throwing  a 
higher  voltage  than  normal  on  one  transformer.  Fur- 
thermore, a  short-circuit  could  occur  on  one  of  the 
transformers  which  would  cause  a  rise  of  voltage  (as 
much  as  173  per  cent  of  normal)  in  the  other  two  that 
might  burn  them  out  in  a  short  time.  The  star-star 
connection  has  one  advantage,  however,  in  that  trans- 
formers of  different  design  or  make  can  be  operated 
together,  the  only  possible  harm  due  to  difference  in 
impedance  or  ratio  being  a  slight  unbalancing  in  voltage. 

The  open-delta  and  T  connections  have  but  one  ad- 
vantage, this  being  that  only  two  units  are  required  for 
three-phase  transformation.  The  open-delta  connection 
has  the  disadvantage  of  poorer  regulation  on  one  phase 
than  on  the  other  two.  There  is  also  a  relative  loss  in 
transformer  capacity.  For  example,  if  E  is  line  volts 
and  /  the  line  current,  then  the  three-phase  power  is 
EI\/"3=  1.73  EI.  Since  the  voltage  in  each  transformer 
is  E  and  the  current  /,  then  the  total  available  single- 
phase  capacity  is  2  EI,  but  the  three-phase  capacity  is 
1.73  EI  or  a  difference  of  0.27  EI  or  15.5  per  cent  less. 

The  T  connection  has  the  disadvantage  of  having 
different  amounts  of  windings  in  the  two  transformers, 
that  is,  86.6  per  cent  in  one  and  100  per  cent  in  other, 
with  the  86.6  per  cent  winding  connected  to  the  middle 
point  of  the  100  per  cent  winding.  Furthermore,  the 
windings  on  the  100  per  cent  transformer  must  be  inter- 
laced in  order  that  unbalancing  shall  not  occur.  Special 
transformers  are  therefore  required,  which  is  not  de- 
sirable. The  T  connection  also  loses  7.3  per  cent  in 
capacity  since  the  available  single-phase  capacity  is 
1.866  EI  and  the  three  phase  1.73  EI. 
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STATION   AND   OPERATING    PRACTICE 

I  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip 
mentfor  Economical  Generation  and  Distribution  of  Electrical  Energy 


CAUSES  OF  MEGGER  TROUBLES 

Locomotive    Smoke    Mixed    with    Dew   Causes    Low 

Reading — Trouble  in  Megger  Remedied 

by  Cleaning 

Some  difficulty  was  experienced  recently  on  a  line 
of  the  Southern  Wisconsin  Power  Company  in  trying 
to  test  insulators  in  the  morning  when  there  was  a 
heavy  dew  or  when  there  was  a  heavy  frost.  Under 
these  conditions  none  of  the  insulators  appeared  to 
have  more  than  500  megohms  resistance,  and  the 
needle  of  the  megger  would  never  come  to  rest  but 
would  constantly  move  back  and  forth  over  a  range 
of  50  megohms.  This  action,  it  was  pointed  out 
recently  by  G.  C.  Neff,  Prairie  du  Sac,  Wis.,  in  a 
paper  read  to  the  Madison  branch  of  the  A.  I.  E.  E., 
is  probably  due  to  the  fact  that  the  line  parallels  a 
railroad  and  the  smoke  from  the  locomotives  causes 
a  deposit  to  form  on  the  insulator  which,  when  mois- 
tened with  water,  forms  a  conductor.  No  trouble 
was  found  in  testing  insulators  immediately  after  a 
summer  shower,  for  this  apparently  washed  the  insu- 
lator clean. 

When  the  line  was  about  half  tested  the  megger 
failed  to  operate  properly,  not  more  than  200  megohms 
being  indicated  on  open  circuit.  The  trouble  was 
found  to  be  caused  by  carbon  and  copper  dust  which 
had  been  worn  from  the  brushes  and  collector  rings 
and  had  formed  a  high-resistance  circuit  inside  the 
megger.    The  trouble  was  removed  by  cleaning. 

While  the  testing  of  insulators  with  a  megger  is  a 
simple  operation,  Mr.  Neff  concludes  it  is  very  im- 
portant that  the  man  in  charge  of  the  testing  party 
should  be  wide  awake,  have  considerable  electrical 
knowledge  and  have  good  judgment,  otherwise  many 
good  insulators  may  be  condemned. 


PROVIDING    COMMUTATING    POLES 

Necessity  of  Making  Allowances  When  Incorporating 

New  Features  of  Design  into  an  Existing 

Old   Machine 

BY   E.    C.    PARHAM 

Where  the  clearances  are  such  as  to  permit  it,  non- 
commutating-pole  machines  may  be  converted  into  com- 
mutating-pole  machines,  but  the  proposition  is  consid- 
erably simplified  if  the  mechanic  or  the  engineer  who 
is  doing  the  job  has  a  quantitative  idea  of  what  he  is 
doing.  The  owner  of  a  machine  shop  had  for  a  long  time 
been  driving  his  shop  shafting  by  means  of  a  commu- 
tating-pole  motor  that  had  given  absolutely  no  trouble. 
The  capacity  of  his  shop  was  becoming  too  small,  so  he 
decided  to  get  another  motor  and  to  divide  the  work 
between  them.  He  bought  a  second-hand  motor  of  the 
same  size  and  of  the  same  general  type  as  the  motor  that 
he  had,  but  the  second-hand  motor  had  no  commutating 


pules.  As  its  connected  load  included  a  heavy  grind- 
stone, there  was  some  sparking  when  starting,  so  the 
owner  decided  to  convert  the  motor  into  a  commutating- 
pole  machine. 

lie  disassembled  one  of  the  commutating  poles  of  the 
older  machine,  measured  the  dimensions  of  the  pole 
pieces  as  well  as  the  number  of  turns  and  size  of  wire 
of  the  winding,  and  noted  the  manner  of  machining  the 
frame  to  receive  the  pole  pieces.  The  job  was  carefully 
executed,  but  after  everything  was  installed  and  con- 
nected sparkless  commutation  could  not  be  obtained. 
An  expert  who  was  then  called  in  determined  that  in- 
creasing or  decreasing  the  number  of  turns  on  the  com- 
mutating poles  effected  no  improvement.  The  desired 
results  were  obtained  by  shimming  the  commutating 
pole  pieces  1/32  in.  (0.79  mm.). 


PROVIDING  ACCESS  TO  VALVES 

Construction    of    Ladder    Equipped    with    Shoulder 

Brace  Which  Facilitates  Operation  of 

Large  Valves 

BY  T.  W.  REYNOLDS 

Where  an  overhead  valve  must  be  operated  frequently 
or  emergency  access  thereto  is  important  it  is  advisable 
to  provide  a  fixed  iron  ladder  equipped  similar  to  the 
one  shown  in  the  accompanying  sketch.  The  shoulder 
brace  is  an  advantage  and  a  necessity  where  valves  of 
large  size  are  to  be  quickly  opened  or  shut.  The  piping 
at  the  valve  should  be  carried  on  an  adjustable  pipe  sup- 
port secured  to  the  floor  by  a  bolted  flange  and  to  the 
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LADDER   WITH   SHOULDER  BRACE   TO   FACILITATE  OPERATING 
OVERHEAD  VALVES 

pipe  by  a  y2-in.  (1.27-cm.)  bolt.  The  sides  of  the  lad- 
der and  its  shoulder  brace  may  be  made  of  iy2-in.  by 
%-in.  (3.8-cm.  by  9.5-mm.)  wrought  iron  and  the  rungs 
of  %-in.  (1.9-cm.)  rods,  24  in.  (60.9  cm.)  long,  on  15-in. 
(38.1-cm.)  centers.  The  ladder  and  shoulder  straps 
should  be  well  braced  and  bolted  and  ample  radius 
should  be  provided  for  the  shoulders 
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COST  OF  LINE  MATERIALS 

Data    of    Interest    Recently    Compiled    by    a    Small 
Massachusetts  Company 

From  data  recently  prepared  by  the  Amesbury 
(Mass.)  Electric  Light  Company  covering  13,200-volt 
line  material  Costs  since  Jan.  1,  1917,  the  following  ex- 
tracts are  printed.  The  figures  reflect  the  present  high 
levels  of  equipment  prices  among  small  companies.  Be- 
sides being  interesting  in  connection  with  making  esti- 
mates they  have  record  value: 

Quantity  Items  Cost 

158            30-ft.  poles,  chestnut,  B 1726.80 

24             35-ft.  poles,  chjstnut,  B 146.40 

20            40-ft.  poles,  chestnut,  B 165.00 

8            45-ft.  poles,  chestnut,  B 88.00 

8            50-ft.  poles,  chestnut,  B 136.00 

287            2-pin   cross-arms    (special) 172.20 

4            4-pin  cross-arms 5.00 

8            8-pin  cross-arms 17.20 

15,223  lb.      No.  2  bare  H.  D.  copper  wire 5,147.04 

373  lb.      No.  4  bare  S.  D.  copper  wire 137.67 

381  lb.      No.  2  bare  stranded  copper  wire 137.16 

532  lb.      No.  2  W.  P.  wire 146.83 

500  ft.  %-in.  7-strand  guy  wire 7..">0 

6,250  ft.       5/16-in.   7-strand  guy  wire 89.62 

850  ft.       7/16-in.   7-strand  guy  wire 15.45 

50            No.  58,160  line  wire  protectors 209.87 

100            No.   2  copper  splicing  sleeves 32.67 

90            6-ft.   anchor  rods 53.10 

19            Anchor  planks 7.60 

356  ft.       12-in.  by  2-in.  spruce  planking 15.24 

10  gal.    Creosote    6.00 

4            600-kw.,   13,200/2200-volt   transformers 7,550.00 

6            300-amp.,  13,200-volt  choke  coils   229.50 

2            3-phase,  13,200-volt  lightning  arresters 752.00 

6  300-amp.    13,200-volt   disconnecting  switches..  60.00 

Setting      200  poles   (by  contract) 3,770.00 


REINFORCING  POLES 

Method  and  Cost  of  Reinforcing  259  Poles  That  Had 
Been  in  Service  for  Seventeen  Years 

Red-cedar  poles  which  had  been  in  service  for  nearly 
seventeen  years  were  recently  reinforced  with  concrete 
by  the  Puget  Sound  Traction,  Light  &  Power  Company. 
The  line  is  7  miles  (4.2  km.)  long  and  is  a  main  power 
line  serving  the  American  Smelting  &  Refining  Com- 
pany's plant  at  Tacoma,  Wash.  The  accompanying  illus- 
tration shows  how  the  reinforcing  was  placed  around  the 
pole.     First  the  earth  around  the  ground  line  was  re- 


STEPS  IN  PROCESS  OF  REINFORCING  POLE 

moved.  Then  iron  rods  with  the  ends  bent  at  right 
angles  were  driven  into  the  poles  around  the  weakened 
section  as  shown  and  expanded-metal  strips  wrapped 
around  the  rods.  After  a  piece  of  sheet  metal  had  been 
placed  inside  the  hole  around  the  pole  butt  to  serve  as  a 
form  the  concrete  was  poured.  About  seven  rods  were 
used   on   each   pole.     The  cost   of  reinforcing  the  259 


poles  on  this  line  cost  was  $2,355.14,  making  the  total 
cost  per  pole  $9.10  and  the  material  cost  per  pole  $3.59. 
The   table   shown    herewith    gives   the   total   and    unit 

COST  OF  REINFORCING  259  POLES  WITH  CONCRETE 


Amount 

Total  Cost 

Amount 
per  Pole 

Cost 
per  Pole 

Material: 

1575 
443 
300  pieces 

53  yd. 

99  yd. 
474  sacks 

$362.25 
126.92 
63.60 
78.23 
158.32 
241.69 
160.38 

183.92 
831.81 
12.90 
10.94 
13.00 
11.18 

6.1 

1.7 

1.16    pieces 
0.205  yd. 
0.382  yd. 
1.83    sacks 

$1  40 

0  49 

0.246 

Sand 

0  304 

0  612 

0  933 

Tools,  etc 

0.633 

Labor: 

0.71 

3.59 

0  0* 

0.042 

0.05 

0.043 

Total 

$2,355.14 

$9.10 

amount  of  each  kind  of  material  used,  the  total 
and  unit  cost  thereof  as  well  as  the  labor  cost.  K.  C. 
Schluss  is  superintendent  of  power  and  equipment. 


DETERMINING  LOSSES 

IN  IDENTICAL  MACHINES 

Description    of    Method    by    Which    an    Auxiliary 

Machine  Is  Used  as  a  Booster  to  Supply 

the   Copper  Losses 

BY  GUSTAV  E.   JANSSON 

If  the  losses  of  two  identical  machines  are  to  be 
measured,  they  can  be  determined  in  a  very  simple 
manner,  provided  that  a  third  machine  of  ample  cur- 
rent-carrying capacity  to  act  as  booster  is  available. 
The   machines    should   be  connected   as    shown    in   the 

FORM    OF  TEST  RECORD 


Load 

Ii+Io/t 

Calcu. 

h 
Read 

h 
Read 

Eo 
Read 

h 
Calcu. 

Read 

N           Y% 
Read       Calcu. 

0 

0 

Constant  Constant 

0 

Normal  ;     .... 

Normal       .... 

1 

accompanying  diagram,  using  two  voltmeters  and  am- 
meters. Switch  S  is  left  open  at  the  start,  and  the 
field  rheostats  M  and  G  adjusted  until  the  correct  speed 
and  voltage  are  obtained.  The  no-load  power  output 
equals  IJS0,  Neglecting  the  small  copper  losses,  the 
iron  and  friction  losses  in  each  machine  will  be  W0'  = 
y2W0  =  \'->Eoh-  Switch  S  is  now  closed,  taking  care 
that  the  right  polarity  and  potential  are  obtained.  This  is 
assured  by  connecting  a  voltmeter  across  the  switch  S 
and  adjusting  the  rheostat  G  until  the  potential  across  the 
switch  becomes  zero.  After  the  switch  S  is  closed  rheostat 
G  should  be  adjusted  until  normal  current  is  read  at  /,. 
The  booster  should  then  be  started  and  G  and  B  regu- 
lated until  /,  =  normal  current  +  /0/2.  /„  is  kept  con- 
stant so  that  only  the  no-load  losses  are  supplied  di- 
rectly from  the  line  while  the  copper  losses  are  supplied 
by  the  booster.  If  the  losses  at  different  loads  are 
wanted,  /,  is  calculated  from  kw.  X  1000 /E  and  regu- 
lated for  this  value  +  y2Ia.  I,,  I0,  E0  and  Ex  may  then  be 
read  and  recorded  as  is  shown   in  the  table  herewith. 
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iould  be  kepi  in  mind  thai  t h*>  rheostat  Q  must  be 
regulated  to  keep  the  peed  N  constant.  /  mu  rt  ilao  be 
maintained  constant,  the  booster  supplying  the  coppei 

it        i '  i   w  here  I        I        I .     Assuming  t ha1 


Sourc* 


CONNKCTIONS  EMPLOYED  WHEN   MEASURING   MACHINE  LOSSES 

the  armature  resistance  /?  is  equal  in  both  machines 
(W't  '  J  \  11'.-  'j/'.',/ .).  then  the  efficiency  2/  in  per 
cenl  equals  (/,X^.)  X  100    :-  (/.X^.+  ^+WJ. 


DETERMINING  PHASE  ROTATION 

Resistors    and    Reactors    Used    with    Voltmeters    to 
Determine  Rotation  of  Phase  Vectors 

BY  w.  V.  LYON 

For  determining  the  phase  rotation  in  a  three-phase 
circuit,  that  is,  to  ascertain  whether  or  not  the  line 
voltage  between  mains  1  and  2  leads  or  lags  the  volt- 
age between  mains  2  and  3,  the  writer  has  found  the 
scheme  shown  in  the  accompanying  illustrations  use- 
ful and  convenient.  It  consists  of  a  non-inductive  re- 
sistor and  a  low-resistance  reactor  of  the  same  ohm 
value  connected  in  series  between  two  of  the  mains. 
The  magnitude  of  the  voltage  between  the  third  main 
and  the  junction  of  these  two  units  indicates  the  phase 
rotation.  Mark  the  mains  1,  2  and  3  as  in  Fig.  3.  Con- 
nect the  free  terminal  of  the  resistor  to  main  1  and  the 
free  terminal  of  the  reactor  to  main  2.  Measure  the 
voltage  from  their  junction  to  main  3.     If  this  voltage 


FIGS.     1     AND     2 — VECTOR    RELATIONS     OF 
VOLTAGE   FOR   LEADING   AND   LAGGING 
CONDITIONS 


is  approximately  37  per  cent  of  the  line  voltage,  the 
voltage  between  mains  1  and  2  leads  the  voltage  be- 
tween mains  2  and  3.  If  the  voltage  is  approximately 
137  per  cent  of  the  line  voltage,  however,  the  voltage 


between  mains  1  and  -  lagi  the  voltage  between  mains 
2  and  8 

The  proof  of  this  fact  is  Imple.  Refer  to  Figs.  1 
and  2.  Assume  thai  the  line  voltages  are  equal  The 
Interior  angles  of  the  voltage  triangles  arc  then  SO 

Any  ordinary  unbalancing  of  the  line  volts 
would  affeel  the  voltmeter  reading  but  little.  The  cur- 
rent should  DC  at  least  ten  times  as  much  as  the  volt- 
meter take-  ..n  full  scale  dellect  ion.  [f  this  he  the  case 
the  Voltmeter  Will  read  not  more  than  2  per  cent  less 
than  the  stated  values.  In  the  proof  it  Is  assumed  that 
the   voltmeter  current    is  negligibly  small. 

Lei  r    lead  r    as  shown  in  Fig.  1.    It  the  resistor 

and  reactor  have  the  same  resistance  value  in  ohms,  the 
current  will  lag  the  voltage  from  1  to  2  by  45  deg.  The 
voltmeter  reading,  V,  will  be 

V  =  (0.866  —  0.50)  X  line  voltage 
=  0.37  X  line  volt. 

If  Via  lags  V, .,  as  shown  in  Fig.  2,  the  voltmeter  reading 
is 

V  =  (0.866  +  0.50)   X  line  voltage 
=  1.37  X  line  voltage. 

In  order  that  the  device  may  be  used  on  circuits  of 

Voltmeter 


440  Volts 


no  voits 


110  Volts 


1  2 

Jhrze-  Phase 
Circuit 

FIG.   3 — CONNECTIONS   OF  RESISTOR,   REACTOR  AND  VOLTMETER 

different  voltages  switches  should  be  provided  as  shown 
in  Fig.  3.  For  example,  when  it  is  to  be  used  on  "a 
220-volt  circuit  the  switch  marked  220  volts  should  be 
closed  and  the  other  two  left  open.  By  properly  choos- 
ing the  ohm  values  of  the  units,  the  current  may  be 
kept  constant  and  the  same  accuracy  obtained  at  the 
different  voltages  without  excessive  heating  loss. 


Maintenance  of  Standby  Equipment 
According  to  Don  D.  Morgan,  superintendent  of 
generation  and  transmission  for  the  Pacific  Light  & 
Power  Corporation,  considerable  trouble  is  experi- 
enced because  of  leaky  valves  and  flanges  and  cor- 
rosion of  standby  steam  equipment.  Trouble  with 
superheaters  has  been  eliminated  to  a  considerable 
extent  by  providing  drips  from  them  to  the  regular 
drip  system.  Temperature  variations  and  corrosion 
have  been  found  to  be  the  cause  of  the  leaky  pipes 
and  valves.  Emergency  operation  of  reserve  equip- 
ment is  very  inefficient,  owing  to  the  lack  of  experi- 
ence of  the  men  who  are  called  in  to  work  for  only 
short  periods  at  infrequent  intervals. 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management    Topics, 
Including  Applications  of  Electric  Light,  Power  and  II eat 


INCLUSION  OF  SWITCHES  IN 

ADVERTISED  WIRING  PRICES 

Comparative    Wealth    of    Communities    or    Districts 

Is  Held  to  Be  the  Controlling  Factor 

in  This  Connection 

In  a  discussion  before  a  recent  convention  Fred  H. 
Scheel  of  Joliet,  111.,  said  that  with  his  company  local 
conditions  govern  the  number  of  switches  that  are 
included  in  advertised  prices  of  house  wiring.  In  the 
poorer  communities  few  if  any  switches  are  included  in 
the  flat  price  because  it  is  desired  to  bring  the  adver- 
tised price  down  to  the  minimum  point.  In  the  high- 
class  residence  districts  as  many  switches  as  possible  are 
always  included  in  the  advertised  price.  In  such  cases 
it  is  usually  the  policy  to  include  switches  for  the  more 
important  rooms  in  the  house. 


PREDOMINATING  CENTRAL 

STATION  LAMP  POLICY 

Answers  to  Questionnaire  Sent  Out  by  N.  E.  L.  A. 

Lamp   Committee   Show   Policies  of   Companies 

Grouped  According  to  Number  of  Customers 

This  year's  report  of  the  lamp  committee  of  the  Na- 
tional Electric  Light  Association,  Frank  W.  Smith  chair- 
man, reveals  in  addition  to  the  regular  statistics  on 
lamp  sales,  developments  in  the  manufacture  and  char- 
acteristics of  incandescent  lamps  and  recommendations, 
some  very  pertinent  discussion  on  the  continued  use  of 


carbon  lamps,  besides  making  a  very  important  con- 
tribution in  the  form  of  a  report  on  current  practices 
in  the  merchandising  and  free  renewals  of  incandescent 
lamps.  The  report  is  still  in  the  hands  of  the  commit- 
tee, but  it  is  expected  that  it  will  be  ready  for  dis- 
tribution in  the  near  future. 

In  the  matter  of  lamp  policy  the  committee  feels  that 
it  is  incumbent  upon  it  to  again  emphasize  the  im- 
portance of  member  companies  keeping  a  close  super- 
vision over  the  supply  of  incandescent  lamps  to  their 
customers,  and  repeats  the  statement  made  in  previous 
reports,  that  so  far  as  may  be  possible  customers  should 
be  provided  with  full  and  complete  information  as  to 
lamp  development  and  that  the  highest  grade  of  lamps 
it  is  possible  to  obtain  be  made  available.  From  time 
to  time  a  canvass  has  been  made  by  the  committee  in 
order  to  present  the  methods  followed  by  member  com- 
panies in  handling  the  lamp  situation. 

This  year  this  work  was  undertaken  by  a  sub-com- 
mittee, and  a  presentation  is  made  which  is  the  result 
of  that  investigation.  The  aim  has  been  to  obtain  full 
and  complete  information  from  member  companies  as 
to  their  exact  practice,  and  with  that  thought  in  mind 
questionnaire  blanks  were  sent  to  the  entire  Class  A 
membership  of  the  association. 

Four  hundred  and  forty-one  replies  were  received, 
representing  40  per  cent  of  the  member  companies.  Re- 
plies were  received  from  every  state  in  the  Union,  a 
number  from  the  Dominion  of  Canada,  and  one  from 
the  Territory  of  Alaska.  The  maximum  number  of  re- 
plies from  any  one  state  was  forty-two  (New  York),  the 
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Group  A  •■ 

{Less,  than  10 00) 


■*■*: 6roup  B  — 

I  (WOO  -  3000) 
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Group C     ■ 

(S00Q  -10  000) 


I 
— I* 


Group  D   - 

(10000-50000) 


-*k Group  E -■ 

I         (/lore  than  SO 000) 


Companies  ntiose  Policy  is:- 
Merchandise  and  Free  Renewals.  I- 
tlerchandise  only.  ■ 
Free  Renewals  only. 


Number   of    Lighting  Consumers 


CHART  SHOWING  RELATIVE   SIZES  OF  COMPANIES  THAT  REPLIED  TO  LAMP  COMMITTEE  QUESTIONNAIRE 

Summary  of  replies  according  to  company  lamp  policy:  Free  renewals  only — A,  0;  B,  0;  C,  1;  D,  1;  E,  1  ;  indeterminate,  0; 
total  3  Merchandising  only — A,  112;  B.  116:  C,  23;  D.  16:  E,  2;  indeterminate.  0;  total,  269.  Free  renewals  and  merchandising— 
A,  15  •  B,  56  •  C  25  •  D  28  •  E,  8  ;  indeterminate,  0  ;  total,  132.  Do  not  handle  lamps— A,  4  ;  B,  12  ;  C,  2  ;  D,  3  ;  E.  0  ;  indeterminate,  13  ; 
total,  34      Give  renewals  and  make  lamp  service  charge — A,  0  ;  B,  0  ;  C,  0  ;  D,  2  ;  E,  2  ;  indeterminate,  0  ;  total,  4. 
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\  .,i     69,  NO     !0 


average  per  state  eight,  while  seventeen  itate    returned 
replies  in  excess  of  this  average,    it  may  therefore  be 
■asumed  thai  anj  conclusions  reached  from  the  rej 
ed  are  representative  of  the  membership. 
The  replies  were  divided  into  four  classes  winch  were 
found,  from  the  information  furnished,  to  be  the  b 
policies  bj  which  lampa  are  handled,  namely,  those  com 
panics  which  merchandise  only,  those  which  merchan 
disc  and  furnish  free  renewals,  those  which  furnish  free 

renewals  Only,   and   (huso  which  do  not   handle  lamps   in 
an.\    manner.      The  replies  were  then  grouped  Under  live 

subdivisions  according  to  the  number  of  lighting  i 

tomers  served     Croup  A,   1000  or  less;  Group   B,    LOO] 
to  5000;  Group  C,  5001  to  10,000;  Croup  I),  lo.ooi  to 

60,000.  and  Group  E,  more  than  f>0,000. 

After  a  very  detailed  analysis  of  all  replies  received 
it  was  found  possible  to  present  the  final  answer  in  the 
form    of    a    chart    or    table    shown    herewith,    which    is 


divided  into  three  main  divi  Ion  .  namely,  the  merchan 
dii  me  policj  of  tho  e  companies  winch  merchandise  only, 
the  merchandising  policy    of    those  companies  which 
merchandise  ami  furnish  free  renewals  as  well,  and  the 
free  renewal  policy  of  those  companies  which  merchan* 

nid  furnish  free  renewal   . 

Under  each  of  these  headings  five  subdivisions  are 

shown  similar  to  the  grouping  previously  referred  to  as 
to  number  of  lighting  customers  served.     The  policy  and 

practice  as  represented  by  the  majority  of  companies  in 

each  group  was  considered  to  be  the  predominating  pol-    j| 

icy  or  practice  within  that  group  (number  of  litfhtinj? 

customers  served).  For  example,  assuming  that  it  is 
desired  to  learn  the  predominating  policy  of  those  com- 
panies supplying  1000  lighting  customers  or  fewer  who 
merchandise  only,  it  will  be  found  that  the  majority  mer- 
chandise Mazda  lamps  only,  sell  lamps  at  list  prices,  do 
not   allow   special  discounts   in   event  of  quantity  pur- 


I  HART  SHOWING  PREDOMINATING  LAMP  POLICY  OF  CENTRAL  STATIONS  IN  THE  UN 


See  foot-note  (*1 


\lmrn\\l>lsl\,;    PoUOT    OF  THOSE   COMPANIES 
Willi  H   Mukiundisk  Os-i.v 


Total 


Merchandising  Policy  of  those  Companies    |   Fan   EUniSWAL   POUCT  or  those  Companies 
whii  ii  Merchandise  and  Oivb  Free  Renewals      WHICB  Merchandise  ikdOh  ►.  1-rek  Renewals 


Total 


Total 


General 
policy 


Kind  of 
lamp  or 
combina- 
tion of 
kinds 


Merchandise  lamps 
1'irM  installations  free 
Renewals  free 

Sell  other  lumps  than 
those  supplied  free 

Merc-haul 

Supplied  free  on  first 
installation    . 

Supplied  free  on  re- 
newals ... 


\  ea 

Not  applicable 
Not  appl liable 

Not  applicable 


Yes 
Not  applicable 
Not  applicable 

Not  applicable 


Nut  applicable 

No 
Yes 

Yes 


Mazda     Mazda     Mazda    Mazda  I  Mazda        4, 

Not  applicable 
Not  applicable 


Mazda        (a)     !  Mazda,   Mazda  I  Mazda,'  Mazda 
and  Gem   &     and     Gem   &     and 

Gem  Carbon ,    Gem   1  Carbon     Gem 

Not  applicable 

Not  applicable 


Gem 

Gem 


Not  applicable 


Gem       Gem    I    Gem 


•;. 


Gem       Gem    \    Gem     Mazda, 
Gem 
I    and 
Cari  on 


Gem 
Gem 


Prices  of   Merchandising  prices 
lamps 

First  installation  prices 

Prices  of  lamps  other 
than  those  supplied 

free 

Special  prices  for  cer- 
tain sizes  of  lamps. . 

Credit  for  the  return  of 
old  lamps  or  stubs.   . 

Special  discounts  in 
event  of  quantity 
purchases 

Guaran-  Guarantees  against  de- 
tees  and  fects  in  merchan- 
claims         dised  lamps 

Claims  for  replace- 
ments of  merchan- 
dised lamps  on  ac- 
count of  defects  are 
recognized  within. 


List        List    !  Below  !    List    |    List    |    List 
list 
Not  applicable 


Not  applicable 

Not  offered 
Not  allowed 


Not     Allowed  Allowed  Allowed  Allowed  Allowed 
allowed  1 


List        List 


Below  I    List    '  Below 

list     I  <     list 

Not  applicable 


Not  applicable 


List 


Not  offered 
Not  allowed 


Not     Allowed  Allowed  Allowed  Allowed  Allowed 
allowed 


List 


List 


Not  applicable 

List    |  Below      List         At         List 
list  cost 


List    ;  Below 
I     list 


List      Below       List 
,     list 


Not  applicable 
Not  applicable 

Not  applicable 


Not 
given 


Not 
given 


Not 
given 


Miscel- 
laneous 


Reason-  Reason-  Reason- 
able       able    ,    able 
time    1    time    '    time 


Given 


Short 
life 


Given 


Aver- 
aae 
life 


Not 
given 


Reason- 
1    able 
I    time 


Not       Given 

given 


Not 
given 


Given  |    Not 
I  given 


Not 
given 


Ten      Reason-  Reason-  Reason-  Reason-  Reason- 
days    1    able    I    able    1    able        able    I    able 
!    time    I    time       time       time    !    time 


Not  applicable 


Not  applicable 


Record  of  the  average 
life  of  lamps  supplied 
on  free  renewal 

Electrical  supply  stores. 
hardware  stores,  etc. 
in  the  community. .  . 

Other  electric  lighting 
companies  in  the 
community 

Of  all  the  lamps  used 
by  consumers  in  the 
community  the  com- 
pany replying  sup- 
plies approximately .  I 

Sales  policy  results  in  a 
Inspection  service  of 
consumers'  premises. 
Post-cards,  etc.,  to  be 
used  for  requests  for 
inspection  of  instal- 
lation or  for  renewals 


91- 

100% 


71- 

80% 


Not  applicable 

Sell  lamps 

Do  not  sell  lamps 

71-80%  61-70% 

Gain 

Not  applicable 

Not  applicable 


Not  applicable 
Sell  lamps 


Do  not  sell  lamps 


Not  kept 
Not  applicable 


Do  not  sell  lamps 


91-      Not  ob-     91-     71-80%' 
100%    tainable    100% 


91-     81-90%' 
100% 


91-     INotob-l     91-     71-80' 


100%  Itainable 


Not  applicable 


Not  applicable 


100' 


91-         91- 
100%      100% 

Not  applicable 

Not  maintained 


Not  provided 


91-     'Notob- 
100%    tainable 


•A,  1000  or  less;  B,  1001  to  5000;  C.  5001  to  10,000;  D,  10,001  to  50,000;  E,  50,001  or  more.  (^Impossible  to  determine  predominating  policy,  (a)  Indeterminate:— Replies  evenly  divided 
between  "Mazda  and  Gem"  and  "Mazda,  Gem  and  Carbon."  (b)  Indeterminate: — Replies  evenly  divided  between  "Identification"  and  "No  identification."  (c)  Indeterminate: — Replies 
evenly  divided  between  "Over  counter"  and  "Messenger  and  over  counter."     (d)  Indeterminate — Replies  evenly  divided  between  "Electric"  and  "Gasoline."     (e    Indeterminate: — Replies 
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chases,  do  not  give  guarantees  against  defects,  recog- 
nize claims  for  defects  made  within  reasonable  time,  de- 
liver over  counter,  also  make  deliveries  by  company's 
wagons  (gas  cars  being  used),  provide  no  means  of  iden- 
tification for  delivery  men,  install  lamps  on  customers' 
premises  if  requested  of  deliverymen,  supply  91  to  100 
per  cent  of  all  the  lamps  used  by  consumers  in  the  com- 
munity. 

The  information  discloses  among  other  details  that  61 
per  cent  of  companies  reporting  merchandise  only,  that 
31  per  cent  merchandise  and  furnish  free  renewals,  four 
companies  make  a  service  charge  for  lamp  installations 
and  renewals,  two  supply  free  renewals  only  and  do  not 
merchandise  or  sell  lamps.  The  remaining  thirty-four 
companies  do  not  handle  lamps  in  any  manner. 

Of  those  companies  merchandising  and  furnishing 
free  renewals  as  well  (31  per  cent),  twenty-three  com- 
panies are  still  furnishing  exclusively  carbon  lamps  on 


first  installation  or  renewal,  and  while  the  majority  of 
these  companies  fall  within  the  three  groups  supplying 
10,000  lighting  customers  or  fewer,  eight  are  within  the 
group  supplying  10,001  to  50,000  customers. 

With  respect  to  the  use  of  the  Gem  lamp  in  this  group 
of  31  per  cent  supplying  free  lamp  renewals  and  mer- 
chandising, eighty-three  companies,  or  60  per  cent,  are 
using  this  type  of  lamp  for  first  installation  or  renewal, 
the  larger  part  of  which  fall  within  the  group  supplying 
10,000  customers  or  fewer,  and  by  far  the  largest  num- 
ber within  the  group  between  1000  and  5000  customers. 
There  are,  however,  seventeen  companies  using  this  type 
of  lamp  within  the  group  from  10,000  to  50,000  cus- 
tomers. 

The  point  is  emphasized  that  this  chart  is  a  resume 
of  the  information  at  hand  and  under  the  several  items 
of  policy  and  practice  gives  the  predominating  methods 
as  determined  by  the  replies  received. 


TATES  AND  CANADA,  1917,  GROUPED  ACCORDING  TO  NUMBER  OF  LIGHTING  CONSUMERS 


Merchandising  Policy  of  those  Companies 

Merchandising  Policy  of  those  Companies 

Free   Renewai 

Policy  of  those  Companies 

which  Merchandise  Only 

which  Merchandise  and  Give  Free  Renewals 

which  Merchandise  and  (Jive  Free  Renewals 

See  foot-note  (*) 
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Not  applicable 
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Gas 

Gas 
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identi- 
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Lamps 
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Limps 

lamps 

Lamps 

Lamps 

Lamps 

and 

anil 

and 

and 

only 

and 

and 

and 

and 

and 

only 

anil 

other 

other 

other 

other 

other 

other 

other 

'  other 

1  other 

other 

■ 

articles 

articles  articles 
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Tests    of    lamps    are 
made                                                In  consumer's  prese 

ice 

In  consumer's  presence 

Question  not  asked 

evenly  divided  between  "Electric"  and  "Horse."     (f)  Indeterminate:— Replies  evenly  divided  between  "Badges"  and  "Not  identified."     (g)  Indeterminate      Replies  evenly  divided  between 
"Customer"  and  "Delivery  men."     (h)  Indeterminate:— Replies  evenly  divided  between  "Over  counter"  and  "Delivery  wagon  and  over  counter.         r   Indeterminate:— Repui 
aivided  between  "Badges"  and  "Uniforms,  badges  and  caps." 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  <i  Digest  of  Important  Articles  Appearing  in  the  Scientific 
din/  Engineering  Press  of  the  World 


AN  EASILY  ADJUSTABLE 

ELECTROSTATIC  VOLTMETER 

Portable  Instrument  for  Measuring  Very  High  Volt- 
ages  Such   as   Arc    Used   in   Electrostatic 
Fume  and   Dust   Precipitation 

BY  E.  R.   WOLCOTT 
w.sU'in    Precipitation  Company,    Lob    Anfolos,  •'•ii 

IN  THE  electrical  precipitation  of  dust  and  funic  it  is 
Often  desirable  to  measure  high  voltages  with  appa- 
ratus which  is  easily  adjusted  and  readily  transported. 
To  meet  these  requirements  a  modified  form  of  the  Kel- 
vin guard-ring  voltmeter  described  in  the  Electrical 
World  of  May  13,  1916,  has  been  developed. 

As  shown  in  Fig.  1,  the  lower  part  of  the  instrument 
contains  the  attracted  disk  D,  which  forms  one  pan  of 
a  balance  beam.  The  insulating  support  for  the  upper 
plate  is  removable  at  the  base,  and  the  whole  packs 
readily  in  a  flat  box  and  is  easily  put  together  for  use  or, 
packed  for  transport. 

In  order  to  operate  the  screw  S  is  adjusted  so  that  the 
upper  surface  of  the  disk  D  is  flush  with  the  upper  sur- 
face of  the  guard  ring  G — that  is,  so  that  the  pointer  of 
the  balance  registers  zero  while  a  500-milligram  weight 
rests  at  W.  This  weight  is  then  removed,  whereupon 
the  disk  D  falls  slightly — that  is,  until  the  beam  makes 
contact  at  T.  The  plate  P  is  then  connected  to  the  high- 
voltage  line,  while  it  is  some  distance  from  the  guard 
ring  G ;  it  is  then  lowered  by  means  of  the  knurled  head 
and  ratchet,  which  unwinds  a  silk  string  until  the  disk 
D  is  attracted  so  as  to  again  be  just  flush  with  the  guard 
ring  G — that  is,  so  that  the  pointer  on  the  beam  indi- 
cates zero.  The  distance  between  the  plates  is  then  read 
from  the  scale  by  the  indicator  /.  This,  however,  is 
usually  marked  to  read  volts  directly. 

Since  the  electrostatic  attraction  is  measured  by  com- 
parison with  the  attraction  of  gravity,  if  the  mass  of 
the  weight  at  W  and  the  area  of  the  disk  D  are  known, 
the  relation  between  the  voltage  e  and  the  distance  d 
between  the  plate  P  and  guard  ring  G  can  be  expressed 
as  follows: 


e  =  300  d 


V8tc  m  g 
-r    ' 


where 


e  =  volts  in  electromagnetic  units ; 

d  =  the  distance  between  the  plate  P  and  guard  ring 
G  in  cm. ; 

m  =  the  mass  of  weight  added  at  W  in  grams ; 

g  =  the  acceleration  of  gravity  =  980.6 ; 

r  =  the  radius  of  the  disk  D  in  cm. ; 
300  =  the  constant  of  transformation  from  electrostatic 
to  electromagnetic  units. 

If  m  =  500  milligrams,  and  r  =  1.5  in.  =  3.8  cm., 
then  when  d  =  1  cm., 


I'lic  diameter  Of  the  plate  P  and  the  guard  ring  G 
should  he  larger  than  the  maximum  distance  to  which 
the\  are  separated.  In  the  instrument  shown  in  the  il- 
lustration, the  diameter  of  the  plate  /'  was  10  in.  and  it 


FIG.   1 — PORTABLE  ELECTROSTATIC  VOLTMETER 

W — weight.      S — screw.      D — disk.      G — ring.      T — stop.      P — plate. 

H — knurled  head.     / — indicator. 

was  used  to  measure  100,000  volts — that  is,  about  20  cm. 
distance  between  the  plate  P  and  guard  ring  C. 

The  accuracy  of  the  instrument  depends  upon  that  of 
the  beam,  which  is  readily  constructed  as  to  permit  of 
readings  within  1  per  cent. 


300 


S 


8  X  0.5  X  980.6 
14.5 


=  4935  volts  per  cm. 


Generators,  Motors  and  Transformers 
Contact  Resistance  of  Carbon  Brushes. — R.  Czepek. 
— An  account  of  tests  made  with  the  object  of  elucidat- 
ing the  character  of  the  processes  taking  place  at  the 
contact  between  brush  and  commutator.  Two  brushes 
were  placed  on  the  commutator  of  a  rotary  converter, 
the  commutator  being  short-circuited  by  winding  cop- 
per binding  wire  around  it.  The  voltage  was  measured 
between  the  slip  rings  of  the  rotary  converter  and  either 
brush,  the  currents  and  voltages  being  recorded  by  an 
oscillograph  and  measured  by  meters  and  voltmeters. 
The  supply  was  direct  current  or  alternating  current 
or  slowlv  fluctating  direct  current.  The  tests  were  made 
at  constant  brush  pressure,  constant  current  density 
and  constant  commutator  speed.  The  resistance  at  the 
contact  may  be  regarded  as  a  combination  of  the  re- 
sistance of  a  solid  conductor  and  of  an  arc.     On  this 
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account  the  voltage-current  characteristic  rises  quickly 
at  low  currents  and  then  at  a  slower  and  slower  rate  as 
the  current  is  increased.  When  fed  with  alternating 
current  the  contact  resistance  exhibits  a  hysteresis  ef- 
fect on  account  of  the  great  sensitiveness  of  the  con- 
tact to  temperature  changes.  This  is  revealed  in  a  num- 
ber of  dynamic  characteristics  showing  the  variation 
of  the  voltage  across  the  contact,  and  of  the  contact  re- 
sistance, over  complete  cycles  of  currents.  As  the  elec- 
trodes have  very  different  heat  conductivities  the  hys- 
teresis loops  generally  change  their  direction  of  rota- 
tion with  a  change  of  the  cathode.  Also  the  voltage  in 
the  direction  from  commutator  to  brush  is  generally 
greater  than  in  the  reverse  direction.  Thermo-electric 
effects  are  also  noticeable,  arising  from  unequal  warm- 
ing of  the  electrodes.  The  direction  of  the  thermo-elec- 
tric voltage  depends  on  the  material  of  which  the  brush 
is  composed. — From  Archiv  f.  Elektrot.,  abstracted  in 
Science  Abstracts,  Section  B,  March  31,  1917. 

Lamps  and  Lighting 

High-Vacuum  Mercury-Vapor  Pump. — Charles  T. 
Knipp. — The  diffusion  pump  of  Gaede  has  stimulated  a 
number  of  new  designs  of  high-vacuum  pumps.  The 
author  describes  a  design  made  wholly  of  glass  as  an 
improved  high-vacuum  high-speed  mercury-vapor 
pump  (Fig.  2).  The  bulb  to  be  exhausted  and  trap  are 
fused  to  B,  while  the  tube  E  is  at- 
tached to  the  supporting  or  rough 
pump.  The  mercury  vapor  rising 
from  the  lower  bulb,  which  is  heated 
in  a  sand  or  heavy  oil  bath,  streams 
up  through  the  short  tubes  P  and  0 
and  is  deflected  downward  through  an 
annular  throat  by  an  umbrella  N.  The 
issuing  mercury  vapor  at  once  con- 
denses on  the  water-cooled  surface  of 
the  enveloping  tube,  and  the  gas  that 
comes  from  B  is  forced  mechanically 
downward  from  the  lower  edge  of  N 
along  the  cooled  surface  of  the  con- 
densing chamber.  This  accumulated 
gas  is  removed  through  the  lateral 
tubes  66,  which  unite  at  the  top  and 
form  the  exhaust  tube  E,  all  being  en- 
veloped by  the  water  jacket  XY,  as 
shown  in  the  figure.  This  construc- 
tion keeps  the  mercury,  which  collects 
at  the  ring-seal  3,  cool,  and  thus  re- 
moves the  objection  that  mercury  va- 
por having  an  upward  velocity  would 
enter  the  annular  condensing  chamber. 
A  small  opening  shown  at  3  serves  as 
a  valve  which  allows  the  accumulated  mercury  to  pass, 
yet  owing  to  surface  tension  maintains  a  perfect  seal. 
The  short  tube  P  is  inserted  to  shield  the  hot  mercury 
vapor  streaming  up  from  the  boiler  from  condensing  on 
the  surfaces  at  3.  The  upper  end  of  P  telescopes  loosely 
into  the  lower  end  of  0,  while  the  lower  end  is  secured 
by  the  ring-seal  1,  having  also  a  small  valve  opening  in 
it  through  which  the  mercury  passes  back  into  the  boiler. 
By  making  the  upper  end  of  P  conical,  condensed  mer- 
cury vapor  is  caught  in  the  annular  space  formed  and 
automatically  seals  the  space  PO  from  the  cavity  just 
outside  of  P.  The  cold  mercury  collected  at  the  ring- 
seal  3,  and  the  adjacent  water-jacket,  thus  have  but 


FIG.     2 — HIGH- 
VACUUM    PUMP 


little  opportunity  of  cooling  the  hot  stream  of  mercuiy 
vapor  passing  up  through  PO,  and  furthermore,  the 
temperature  gradients  between  the  ring  seals  1  and  2, 
and  3,  and  66  are  not  abrupt;  hence  there  is  no  danger 
of  the  glass  cracking.  This  construction  very  much 
simplifies  the  glass-blowing,  since  the  tube  throughout 
the  process  is  kept  perfectly  symmetrical. — Phys.  Re- 
view, April,  1917. 

Generation,  Transmission  and   Distribution 

Calculation  of  Transmission  Lines. — B.  Guerschino- 
vitch. — In  the  predetermination  of  a  transmission  line 
not  only  the  present  conditions  but  probable  future  ex- 
tensions have  to  be  taken  into  consideration.  The  au- 
thor describes  a  method  of  calculating  a  transmission 
line  for  a  three-phase  system.  He  first  determines  the 
minimum  cross-section  s  of  a  conductor  which  permits 
the  transmission  of  a  given  power  at  a  certain  voltage 
(the  transmission  loss  in  this  case  just  equaling  the 
power).  He  then  considers  a  large  section  S  —  ns  and 
determining  n  in  such  a  way  that  the  power  loss  in 
transmission  is  a  given  percentage  a  of  the  transmitted 
power.  The  relation  between  n  and  a  is  determined 
and  given  in  a  diagram.  He  then  discusses  the  de- 
termination of  a  cross  section  S  =-  ns,  for  which  the 
value  of  n  is  such  that  the  sum  of  the  power  loss  in  the 
transmission  line  and  the  amortization  of  the  copper  be- 
comes a  minimum.  The  results  of  the  calculations  are 
given  in  algebraic  form  and  in  a  series  of  diagrams. 
The  same  method  can  be  applied  for  single-phase  trans- 
mission and  direct-current  transmission  and  the  dia- 
grams given  in  the  article  can  be  used  for  such  pur- 
pose.— Revue  Gen.  de  I'Elec,  April  7,  1917. 

Installations,  Systems  and  Appliances 
Limitation  of  Short-Circuit  Currents. — G.  Klingen- 
berg. — It  has  been  shown  by  Binder  and  Biermanns  that 
the  very  large  currents  due  to  short  circuits  give  rise 
to  great  mechanical  strains  that  are  produced  so  quickly 
that  the  most  rapid-acting  circuit  breakers  afford  in- 
sufficient protection.  The  short-circuit  currents  in  "the 
greatest  steam-driven  generating  station  of  the  world, 
at  Golpa,"  have  been  limited  in  magnitude  as  follows: 
The  station  transmits  60,000  kw.  over  a  distance  of  25 
km.  (15  miles)  at  80,000  volts  besides  supplying  30,000 
kw.  at  6000  volts  in  the  more  immediate  neighborhood. 
Eight  turbo-generators  of  22,500  kva.  each  at  6000 
volts  are  installed.  The  first  portion  of  the  supply  is 
furnished  by  four  generators  over  two  lines  of  masts 
with  two  circuits  each  (in  all  2X2X3  conductors). 
The  conductors  on  each  line  of  masts  can  carry  the 
total  load  with  increased  losses  in  case  of  emergency. 
The  maximum  short-circuit  current  of  the  alternators 
is  fifteen  times  the  normal  current.  If  the  four  alterna- 
tors were  paralleled  in  the  usual  way,  a  maximum  short- 
circuit  current  of  135,000  amp.  would  have  been  possible. 
On  this  account  their  direct  connection  in  parallel  has 
been  completely  avoided  and  the  paralleling  has  been 
arranged  for  behind  the  80,000-volt  transformers,  the 
reactance  of  which  limits  the  short-circuit  currents 
that  can  flow.  The  number  of  transmission  circuits 
was  chosen  equal  to  that  of  the  generators  and  their 
transformers  so  that  the  circuits  might  not  have  to  be 
connected  in  parallel  at  the  generating  station,  and  pro- 
vision is  made  for  the  possibility  of  subdividing  the 
80,000-volt  busbars  so  that  each  generator   may   feed 
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one  of  the  four  transmission  circuits,  which  maj  be 
aected  in  parallel  at  their  loaded  ends,  thus  adding 
the  line  reactance  to  the  path  of  s  short  cireuil  taking 
place  on  the  eonsumere'  installation,  in  ■  diagram  of 
eonnectioni  the  four  generators  are  shewn  each 
plying  a  step  up  transformer  through  ■  currenl  limil 
iiijr  reactance;  each  transformer  can  supply  either-  or 

both  of  a  pair  Of  80,000  VOlt    busbars,  and  each   line  can 

be  connected  to  either  or  both  of  these  busbars.  Bach 
pair  of  busbars  is  subdivided  by  a  link  with  switches 

at  either  end  into  fcWO  portions,  each  of  which  is  asso- 
ciated with  two  o(  the  four  transmission  lines  and  two 
of  the  alternators.  The  links  may  be  connected  to- 
gether  OJ    Coupling   switches.      A    local   supply    of    power 

at  (5000  volts  can   be  given   by   the  same  generators 

through   a  second   set    of  current  limiting  reactive  coils 

of  such  a  magnitude  that  there  is  no  danger  in  con- 
necting the  generators  in  parallel  through  them  at  a 
system  of  duplicate  busbars.  By  the  above  arrange- 
ments and  by  exercising  great  care  in  the  insulation  of 
the  machines  it  has  been  possible  to  carry  out  the  in- 
stallation without  any  over-voltage  protective  devices, 
and  no  disturbances  from  over-voltage  have  been  ex- 
perienced even  in  heavy  thunderstorms. — From  Elek. 
Zcit.,  Dec.  14,  1916;  abstracted  in  Science  Abstracts, 
Section  B,  March  31,  1917. 

Electrophysics  and  Magnetism 

Change  of  Resistance  in  Light. — T.  W.  Case. — The 
author  has  made  a  systematic  search  for  substances 
which  show  a  change  of  resistance  when  exposed  to 
light.  The  apparatus  used  consists  essentially  of  an 
arc  lamp  and  a  variable-speed  water  motor  mounted 
upon  a  concrete  base.  The  water  motor  drives  a  disk 
which  has  fifteen  sectoral  openings,  and  so  serves 
rapidly  to  interrupt  the  beam  of  light  produced  by  the 
arc  and  brought  to  focus  upon  the  substance  under 
observation.  Lead  wires  run  from  this  substance  to  an 
Ayrton  shunt,  connected  to  a  three-step  audion  ampli- 
fier. High-resistance  receivers  can  be  inserted  in  any 
one  of  these  steps,  and  if  any  photoelectric  action  is 
produced  by  the  interrupted  beam  of  light,  a  distinct 
note  is  heard  in  the  receivers.  The  results  of  the 
author's  research  are  given  in  a  long  table.  Two  speci- 
mens which  show  remarkable  action  are  acicular  crystals 
of  bismuth  sulphide  (bismuthinite)  and  a  granular  lead 
antimony  sulphide.  The  resistance  of  a  piece  of  the 
latter  1  mm.  by  10  mm.  reduces  about  5000  per 
cent  from  the  value  in  the  dark  in  dull  sunlight  at 
an  applied  potential  of  110  volts.  If  the  substance  be 
actually  heated  up,  either  by  exposure  to  heat  or  pass- 
ing a  current  which  slowly  heats  the  substance,  then 
the  resistance  is  gradually  lowered,  but  this  is  a  slow 
process.  All  of  the  photo-active  sulphides  show  the 
quick  light  reaction  in  the  red  part  of  the  spectrum. 
Both  the  bismuthinite  and  the  lead  antimony  sulphide 
give  fine  results  when  used  as  a  transmitter  in  a  photo- 
phone  system,  using  a  manometric  flame  for  transform- 
ing the  voice  variations  into  light  variations.  The  voice 
reproduction  is  very  clear  and  loud. — Phys.  Review, 
April,  1917. 

Electrochemistry  and  Batteries 

Aluminum. — A  review  of  the  international  aluminum 
industry.  The  demand  for  aluminum  has  increased 
greatly  during  the  last  few  years.    While  the  German, 


.  French  ami  British  works  have  had  difficulty  in 
extending  greatly  under  war  conditions,  the  aluminum 

industry     in     the     United     Stair       hai     made     enormous 

ress.       It    is   e   limatrd    that    the    present    capacity   of 

the     aluminum     production     throughout      the     world     is 

i  mi, in  hi  ton-  per  year,  and  if  the  schemes  In  proa       >\ 

execution  are  taken  into  consideration  the  capacity  will 
rise  to  160,000  tons  in  the  mar  future,  of  which  the 
United  States  and  t'anada  will  produce  75,000  tons, 
Prance  20,000  Ions,  Switzerland  and  liermany  20,000 
tons,  (ireat  Britain  I^.OOO  tons,  Norway  Hi, OOP  tons, 
and  Italy  7000  tons.  Such  a  large  production  would 
prevent  excessive  prices  of  aluminum,  but  it  is  ques- 
tioned whether  BUfflcient  supply  of  alumina,  bauxite, 
cryolite,  etc.,  will  be  on  hand  in  time  to  produce  such 
an  output. — London  Flee.  Review,  March  30,  1917. 

Units,  Measurements  and  Instruments 
Automatic  Device  for  Charging  Electroscope. — L. 
Kolowrat. — An  illustrated  description  of  a  convenient 
automatic  device  for  charging  a  sensitive  aluminum- 
leaf  electroscope  for  laboratory  and  field  work  with 
radioactive  minerals.     As  shown  in  Fig.  3,  it  consists 


FIG.    3 — AUTOMATIC   DEVICE   FOR   CHARGING   AN 
ALUMINUM-LEAF   ELECTROSCOPE 

essentially  of  an  ebonite  rod  a  which,  while  being 
pushed  down  by  means  of  the  button  b,  is  rubbed  against 
cloth  placed  at  c — e.g.,  in  form  of  a  pile  of  perforated 
disks.  During  the  subsequent  motion  the  charge  thus 
produced  is  collected  on  the  fixed  brass  tube  d,  insu- 
lated by  the  ebonite  collar  e.  This  tube  remains,  on 
the  other  hand,  in  permanent  connection  with  the  piece 
//,  consisting  of  two  coaxial  cylinders  and  moved  to- 
gether with  a.  When  the  rod  is  at  the  end  of  its  path 
a  small  finger  g  lightly  touches  the  support  of  the  leaf 
to  be  charged.  By  releasing  the  pressure  on  b  the 
spring  h  brings  the  rod  to  its  original  position,  simul- 
taneously connecting  /  with  the  brass  disk  i,  and  con- 
sequently with  the  electroscope  case.  The  dimensions 
being  chosen  consistent  with  the  capacity  of  the  leaf 
support,  things  are  easily  adjusted  so  as  to  produce  a 
convenient  deflection  of  the  lead  with  a  single  push  of 
the  button.  A  good  plan  is  to  overcharge  the  leaf  a 
little  and  to  keep  the  button  down  until  the  system  has 
discharged  itself  to  the  desired  point,  which  is  readily 
attained  owing  to  the  leak  through  the  ebonite  parts  of 
the  charging  device. — Philos.  Mag.,  April,  1917. 
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RUPTURING  CAPACITY  OF 

LARGE  OIL  SWITCHES 

Apparent   Lack  of  Information  on  This   Subject  Is 

Due  to  the  Lack  of  Systematization  of 

Data  That   Has  Prevailed 

By  M.  S.  Diamant 

Rice  Institute,  Houston,  Tex. 

Referring  to  the  remarks  of  P.  H.  Chase,  Public  Serv- 
ice Electric  Company,  New  Jersey,  in  the  April  issue 
of  the  Research  Section  in  regard  to  the  lack  of  data 
on  rupturing  capacity  of  oil  switches  and  the  factors 
that  determine  the  rating,  it  seems  to  the  writer  that 
the  trouble  is  not  so  much  with  lack  of  data  as  with 
lack  of  systematization  of  data.  Only  very  large  manu- 
facturing concerns  and  some  operating  companies  are 
able  to  conduct  tests  on  oil  switches,  since  the  kva. 
capacity  required  for  such  investigations  is  enormous. 
Considerable  sporadic  work  has  been  done  along  this 
line,  but  theory  and  scientific  study  still  seem  to  be  in 
the  development)  stage,  and  will  continue  to  be  so  long 
as  there  is  lack  of  information  regarding  transient 
phenomena  and  other  factors  which  vitally  affect  the 
operation  of  all  switches.  Until  more  is  learned  about 
the  theory  of  this  kind  of  apparatus,  no  approximate 
predeterminations  of  performance  can  be  made  without 
recourse  to  long  and  expensive  tests.  The  results  of 
actual  tests  cannot  always  be  generalized,  and  hold  only 
for  the  cases  considered. 


Reducing  Hazards  from  the  Use  of  House- 
hold Electrical  Appliances 

The  wide  and  rapidly  extending  use  of  electrical  ap- 
pliances for  industrial  and  domestic  purposes  has 
brought  the  attention  of  the  Underwriters'  Laboratories 
to  the  necessity  of  requiring  the  manufacturers  of  port- 
able apparatus,  like  electric  pressing  irons,  small  motors, 
cooking  and  heating  appliances,  to  construct  or  equip 
them  so  that  fire  hazards  from  the  careless  use  of  such 
appliances  will  be  minimized.  Devices  of  this  nature 
are  often  installed  without  instructions  or  supervision 
from  inspection  authorities  and  are  almost  invariably 
used  by  inexperienced  persons. 

Dana  Pierce  of  the  Underwriters'  Laboratories  has  re- 
cently made  the  point  that  it  should  be  possible 
to  embody  in  the  construction  of  these  appliances  fea- 
tures which  would  minimize  the  liability  of  misuse  or 
remove  the  fire  hazards.  Such  inventions  and  applica- 
tions would  fill  a  great  need  and  would  undoubtedly  be 
welcomed  by  manufacturing  interests,  insurance  and 
inspection  authorities  of  states  and  municipalities,  and 
by  the  general  public. 


Summary  of  Investigations,  Available  Appa- 
ratus and  Research  Suggestions 

Subjects  Being   Investigated    (Research   Work 
Reported  Since  April  21) 

ALTERNATOR 

Armature    reaction    studied    by    means   at   oscillographic    rec- 
ords.— Carnegie  Institute  of  Technology,  Alex.  Jay  Wurta. 
COAL. 

Lignite,  utility  of  grades  available  In  Manitoba  for  tlie  manu- 
facturer producing  gas  for  power  and  domestic  purposes. — 
Public  Utilities  Commission  <  Manitoba),  (ieorge  L.  Guy  and 
Mr.   McNair. 

CONTROL. 

Arrangements    for    controlling    electrical    power    at    any    fre- 
quency,      ('intensity    of   Southern    California,   August    Hund. 
ELECTROMAGNETIC  WAVES. 

Absorption  of.  -Carnegie  Institute  of  Technology,  Alex.  Jay 
Wurta. 

GENERATORS. 

Induction    type,     operation    and    efficiency    of    small    units. — 
'l'h roop    College   of   Technology,  Pasadena,  Cal.,  R.    W.   Sorensen 
and  C.   E.  Baker. 
HEAT  CONDUCTIVITY. 

Insulating    paint. — University    of   Missouri,   A.    C.    Lanier   and 
M.  P.   Weinbach. 
INSULATORS. 

(1)    Depreciation   on   transmission    lines.    (2)    Development   of 
a    portable    outfit    for    testing    insulators    after    removing    from 
transmission    lines. — Throop    College    of    Technology,    Pasadena, 
Cal.,  R.   W.  Sorensen. 
MEASUREMENTS. 

High  voltage. — Carnegie  Institute  of  Technology.  Alex.  Jay 
Wurls. 

Magnetic  flux  density,  permeability  and  copper  and  iron 
losses  up  to  any  desired  frequency. —  University  of  Southern 
California,  August   Hund. 

Efficiency  of  arc  oscillations  of  the  first,  second  and  third 
type,  with  the  view  to  increasing  the  output  of  oscillations  of 
the  first  type. —  University  of  Southern  California,  August  Hund. 

Rating  of  coils  with  special   reference   to   those  used   in   high- 
potential     high-power     transformers. —  University     of     Southern 
California,  August  Hund. 
PHASE  TRANSFORMATION. 

Vector    relations    in    the    Taylor    system. — Carnegie    Institute 
of   Technology,  Alex.   Jay    Wurts. 
TRANSFORMERS. 

Theoretical    design. — Carnegie   Institute    of    Technology,    Alex. 
Jay   Wurts. 
TRANSFORMER  OIL. 

The    megger    as    a    means    of    determining    the    condition    of 
transformer  oil.- — Throop  College  of  Technology,  Pasadena,  Cal., 
R.  W.  Sorensen. 
TRANSMISSION. 

Iron  wire,  mechanical  and  electrical  tests,  including  induc- 
tive effect  of  power  current  in  iron  wires  adjacent  to  telephone 
wires. —  University   of   Oklahoma,  L.    W.    W.    Morrow. 

Apparatus  Available  for  Research  Purposes 

CARNEGIE    INSTITUTE    OF    TECHNOLOGY. 

(1)  200,000-volt.  60-cycle,  100-kva.  transformer;  (2)  10-kw., 
500-cycle  radio  station  with  700-ft.  aerial  and  equipped  with 
vacuum-valve  receiving  sets  for  both  spark  sets  and  sustained- 
wave  reception;  (3)  three-element  oscillograph  with  complete 
photographic  attachment;  (4)  railway  motor  lly wheel  set  with 
hand  and  electro-pneumatic  control;  (5)  variable-frequency 
generators  ranging  from  25  to  600  cycles;  (6)  large-current 
testing  transformers  with  regulator  control. — Alex.  Jay  Wurta. 
UNIVERSITY   OF  WASHINGTON. 

(1)  An  artificial  transmission  line  with  adjustable  constants 
(see  A.  I.  E.  E.  Proceedings,  August,  1916)  ;  (2)  Drysdale- 
Tinsley  alternating-current  potentiometers;  (3)  200,000-volt. 
20-kw.    transformers. — Prof.    C.    E.    Magnusson. 

Suggestions  for  Research 

CHARACTERISTICS     OF     SHORT-CIRCUITED    ALTERNATOR. 

Referring  to  Prof.  A.  H.  Forman's  work  on  the  armature 
reaction  of  an  alternator,  mentioned  in  the  April  issue  of  the 
Research  Section.  I  should  like  to  make  the  following  sugges- 
tions: (1)  By  means  of  two  full-pitch  exploring  coils  placed 
on  the  field  system,  with  the  coil  sides  coinciding  with  the  axis 
of  the  pole  and  the  geometrical  interpolar  axis  respectively, 
investigate  the  flux  pulsations  under  load  and  under  sustained 
short  circuit  and  compare  the  results  with  the  pulsations  ob- 
tained under  no  load.  From  investigations  made  by  the  writer 
it  appears  that  with  no  load  the  space  oscillations  and  pulsa- 
tions in  intensity  of  the  air-gap  flux  wave  are  larger  than  when 
the  machine  is  run  idly  as  a  synchronous  motor.  (2)  By 
means  of  full-pitch  exploring  coils  placed  at  the  top  and  bottom 
of  the  armature  slots,  determine  whether  the  emfs.  induced  in 
the  upper  coils  are  smaller  than  those  induced  in  the  lower 
ones.  (3)  The  extent  to  which  concentrated-turn  exploring 
coils  or  single  conductors  will  give  a  reliable  indication  of  the 
actual  flux  distribution.  This  last-mentioned  investigation  is 
advisable  since  the  time  rate  of  change  of  the  B-curve  would 
only  be  proportional  to  the  emf.  measured,  provided  it  is 
entirely  motional.  Variational  emf.  is  bound  to  occur,  owing  to 
oscillations  and  pulsations  of  flux.  In  connection  with  Pro- 
fessor Forman's  work  it  would  also  be  interesting  to  know  the 
extent  to  which  the  armature  current  under  two-phase  and 
single-phase  sustained  short  circuit  approaches  the  ideal  sine 
wave. — M.  S.  Diamant,  the  Rice  Institute. 
RADTO   DETECTORS. 

The  writer  is  impressed  with  the  necessity  of  developing 
some  suitable  detector  for  radio  work  which  will  be  better  than 
the  apparatus  available  at  present  for  the  purpose.  The 
audion    is   a    very   remarkable   device  but    is   erratic    in   perform- 
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DKVKLOPING  NATURAL  RESOURCES 

PUnfl  Outlined  by  Scientific  and  Industrial  Research 
Committee  of  the  A.  S.  C.  E.,  Manitoba  Branch 

r.v  George  L.  Gi  i 

Public  Utilities  Commission,  Manitoba 
result  of  the  present  war  conditions  the  Mani- 
toba branch  of  the  American  Society  of -Civil  Engi- 
neers has  organized  B  scientific  and  industrial  research 
committee  to  organize  and  develop  the  natural  resources 
in  industry  and  science.  At  present  this  committee  is 
'listing  all  available  research  laboratories  in  its  juris- 
diction, also  all  men  engaged  in  scientific  and  engineer- 
ing pursuits  and  the  qualifications  of  each  man  in  his 
particular  line  of  research  or  engineering.  After  or- 
ganization is  completed  a  study  will  be  made  of  the 
requirements  of  the  Province  of  Manitoba  as  regards 
manufactured  articles,  and  more  especially  imports, 
with  a  view  to  supply  all  local  demand  for  such  mate- 
rial and,  if  possible,  to  provide  for  export,  if  it  can 
be  economically  accomplished. 


Purdue  Trustees  Approve  Organization  of 
Engineering  Experiment  Station 
According  to  C.  F.  Harding  of  Purdue  University, 
the  faculty  has  been  very  much  encouraged  to  enter 
research  work  by  the  recent  action  of  the  board  of 
trustees  of  this  institution  in  approving  the  organi- 
zation of  an  engineering  experiment  station.  This  sta- 
tion will  be  employed  for  the  supervision  of  engineering 
research.  Arrangements  have  also  been  made  by  the 
board  of  trustees  for  the  extension  and  equipment  of 
a  high-voltage  laboratory,  in  which  pressures  as  high 
as  500  kv.  can  be  obtained. 


Necessity  of  Shop  and  Laboratory  Facilities 

Many  engineers  who  wish  to  do  private  research  work 
find  it  difficult  to  secure  suitable  shop  facilities  for  con- 
structing models  and  apparatus.  For  this  reason  the 
writer  is  inclined  to  believe  that  a  few  suitably  con- 
ducted shops,  possibly  with  private  laboratory  facilities, 
would  not  only  be  highly  appreciated  by  many  engi- 
neers but  could  be  made  profitable. — Jay  Grant  De 
Renter,  New  York. 


H.  W.  Buck,  president  of  the  American  Institute  of 
Electrical  Engineers,  in  a  letter  to  the  Electrical 
World,  says:  "I  do  not  know  of  any  matter  of  more 
importance  to  the  future  of  electrical  engineering  than 
the  research  work  which  seems  to  be  in  the  spirit  of  the 
times." 
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Bulletin!  to  be  pubfl 

At  Ii  i   year. 

Annual  appropi  iation: 

$i.i.(HKi  ini  each  Itate  and  territory  and  $15,000  for  the  expense*  of  the  Nationa 

Board. 

General  supervision  rests  with: 

Secretary  ol  (  o.nmerce  and  .i  national  bun. I  ol  engineering  and  Industrial  research. 


I  ,.,  .,i  supervision  and  adnilnlstrai  •  i  <>i  tne  moneys  resta  wim. 

I  hi  state  oi  territorial  research  uoard,  to  cooaUt  ol  live  engineers  or  scientists  en- 
gaged  in  the  development  ol  engineering  and  Industrial  science  .m<i  appointed  by  the 
national  board,  hixat  con  ii  Lerauon  io  i*.-  given  nominations  by  the  presidents  oi 
ii  linis  ni  the  several  Institutions  ol  higher  learning  in  the  state  or  territoi 
receiving  public  aid,  the  president!  oi  at  least  two  othei  institution!  oi  ntghei  learning 
maintaining  technical  departments,  the  governing  bo  trd  or  committee  ol  at  least  one 
technical  society  or  association  ol  oi  territorial  character,  and  til 

boards  or   committee*  ol    not   less   than   lour  engineering  societies  or  associations  of 

national  character. 

Authorization  and  io  ordination  ol  research: 

I  be  i  set  hum-  lon.mittee  of  the  national  board  to  pass  on  each  subject  for  research 

submitted  by  state  boards. 

Annual   repoit: 

sum-  and  territorial  boards  to  report  to  the  Secretary  of  Commerce;  copy  to  be  sent 
to  each  ol  the  other  boards,  to  Secretary  of  Commerce,  to  each  memoer  ol  the  national 
board,  and  to  the  Secretary  of  the  Treasury  of  the  Uniied  States. 


NEWLANDS  BILL.     (Senate  4874— March  9,  1916) 

Object:  .  .... 

'io  establish  experiment  stations  in  engineering  and  in  other  branches  of  mechanic 
arts. 

Where  or  how:        ,,        .  t  „ 

In  connection  with  the  land  grant  college  in  each  State  or  territory. 

Purpose: 

lo  aid  in  acquiring  and  diffusing  among  the  people  useful  and  practical  information 
on  engineering  and  to  promote  the  scientific  investigation  and  experiments  respecting 
the  principles  and  applications  of  the  mechanic  arts. 

Scope  oi  worn: 

lo  conduct  original  researches,  to  verify  experiments  and  to  compile  data;  also  to 
conduct  researches,  investigations  and  experiments  in  connection  with  materials  of 
engineering,  water  supplies,  sewage  purification,  disposal  of  wastes,  llool  protection 
architecture,  road  building,  transportation,  manufartuiing.  public  utilities,  etc. 

Bulletins  to  be  published: 
At  least  once  in  six  months. 

Annual  appropriation: 
$  1 1,000  to  each  state  and  territory. 

General  supervision  rests   with: 

Secretary  of  the  Interior. 


Local  supervision  and  administration  of  the  moneys  rests  with: 
The  land  grant  college  itself. 


Authorization   and   co-ordination   of   research: 

General  supervision  by  the  Secretary  of  the  Interior. 


Aiinual  report:  

liach  station  to  report  to  the  Governor  of  the  state  or  territory  in  which  it  is  situated. 
Copy  to  be  sent  to  each  of  the  other  stations,  to  the  Secretary  of  the  Interior  and  to  the 
Secretary  ol  the  Treasury  of  the  United  States 


SMITH-HOWARD   BILL.     (Smith   Bill,  Senate  983— April  6,   1917;   Howard    Bill. 
H.  R.  2611— April  10,  1917) 

Object:  .  .  .         .  .... 

1  o  establish  engineering  experiment  stations  for  the  promotion  of  engineering  and 
industrial  research. 

Where  or  bow:  .  . 

In  connection  with  some  state-supported  engineering  school  or  university  having  a 
department  of  engineering 

Purpose:  .  ,  .         .  .  .    .     .  .  ,  ,  ,    ,. 

To  aid  in  the  promotion  of  engineering  and  industrial  research  and  distribution 
among  the  people  of  the  lesulting  useful  and  practical  information;  to  aid  in  developing 
the  natural  resources  of  the  United  States  as  a  measure  of  industrial  and  military 
prei.aiedness. 

Scope  of  work:  ,  ,.  .  ,  ... 

Same  as  Newlands  bill  and,  in  addition,  to  make  tests  and  investigations  in  any  or  all 
branches  of  engineering,  manufacturing  and  the    industries;  aeronautics;  and  those 

bearing  on  the  public  welfare  of  ihe  people. 

Bulletins  to  be  published: 

At  least  once  in  twelve  months. 

Annual  appropriation:  ,    ,       _.      .        ,  _  ,       ,.  .    .        ,  ,.  . 

S1S.0O0  to  each  state,  territory  and  the  District  of  Columbia  and,  in  addition,  $25,000 
to  the  Bureau  of  Standards  for  Supervision  and  co-op ?ration. 

General  supervision   rests  with: 

Secretary  of  Commerce  through  the  Bureau  of  Standards. 

Local  supervision  and  administration  of  the  moneys  rests  with: 
The  station  itself. 

Authorization    and    co-ordination    of    research:  . 

Supervision  by  and  co-operation  with  and  through  the  Bureau  of  Standards. 

Annual  report:  _  ,   .  .  .  .  .    .    . 

Each  station  to  report  to  the  Governor  of  the  state  or  territory  in  which  it  is  situated 
Copy  to  be  sent  to  each  of  the  other  stations,  to  the  Secretary  of  Commerce  and  to  the 
Secretary  of  the  Treasury  of  the  United  States. 
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NEWS  OF   THE  INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the   Technical, 
Commercial  and  Manufacturing  Fields 


ASSOCIATED  MANUFACTURERS 

ACT  ON  WAR  REVENUE  TAX 

Will  Accept  Without  Demur  the  Decision  Ultimately 

Reached,  but  Recommend  English  Plan — H. 

B.  Crouse  Elected  President 

At  the  meeting  of  the  board  of  governors  of  the  As- 
sociated Manufacturers  of  Electrical  Supplies  held  in 
New  York  on  May  16  the  following  telegram  was  sent 
to  the  finance  committee  of  the  United  States  Senate  and 
the  United  States  Chamber  of  Commerce : 

"The  board  of  governors  of  the  Associated  Manufac- 
turers of  Electrical  Supplies,  representing  substantially 
this  entire  industry,  at  its  regular  meeting  to-day  in 
New  York  unanimously  passed  the  following  resolution 
and  directed  that  a  copy  be  sent  to  the  finance  commit- 
tee of  the  United  States  Senate  and  to  the  Chamber  of 
Commerce  of  the  United  States: 

"Resolved,  that  without  departing  in  any  way  from  its 
attitude  of  co-operation  with  the  government  in  its  ef- 
fort to  cope  with  the  present  situation  and  while  ac- 
cepting without  demur  the  decision  ultimately  reached, 
the  opinion  of  this  board  is  that  the  principle  upon  which 
the  English  government  bases  the  assessment  of  so- 
called  excess  profit  taxes  is  superior  to  that  embodied  in 
present  United  States  legislation  from  the  viewpoint  of 
equity,  simplicity  and  continuing  business  activity. 

"H.  B.  Crouse,  president." 

Mr.  Crouse  was  elected  president  at  the  meeting.  He 
succeeds  Robert  K.  Sheppard,  the  first  president,  whose 
desire  was  that  the  organization  be  kept  representative 
and  democratic  by  rotation  in  the  chief  executive  office. 
Mr.  Crouse  is  president  of  the  Crouse-Hinds  Company, 
Syracuse,  N.  Y. 

A.  W.  Berresford,  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.,  was  elected  vice-president. 
J.  W.  Perry,  H.  W.  Johns-Manville  Company,  was  re- 
elected treasurer.  Charles  K.  Dustin,  the  general  sec- 
retary, was  re-elected. 


CLOSE  OF  CAMPAIGN  FOR  1917 

"WIRE-YOUR-HOME  TIME" 

Preliminary    Reports   to   Society   for   Electrical    De- 
velopment Indicate  Success  of  Movement, 
Notwithstanding  Adverse  Conditions 

Tuesday,  May  15,  marked  the  close  of  the  "wire- 
your-home  time"  campaign  held  during  the  last  six 
weeks  throughout  the  country. 

Preliminary  reports  received  by  the  Society  for  Elec- 
trical Development  indicate  that  in  spite  of  adverse 
conditions,  such  as  increased  labor  and  material  costs 
and  correspondingly  increased  wiring  prices,  as  well  as 
scarcity  of  equipment,  the  event  was  a  marked  success. 
Several  cities  have  already  stated  that  they  obtained 
even  more  business  than  the  record  during  last  year's 
"wire-your-home  month."     The  society's  committee,  of 


which  G.  M.  Sanborn  of  Indianapolis  is  chairman,  will 
announce  the  winners  in  the  prize  contest  on  or  about 
June  15. 


TURBINE  ORDER  PLACED 

AGGREGATING  200,000  KW. 

Brady  Interests,  to  Meet  Power  Requirements,  Allot 
Contracts  to  General  Electric  Company 

The  Brady  interests  have  placed  within  the  last  few 
days  an  order  for  turbines  totaling  200,000  kw.  rating. 
The  order  was  placed  with  the  General  Electric  Com- 
pany. This  is  stated  to  be  the  largest  single  order  for 
turbines  ever  placed. 


SUCCESSFUL  STOCK  SALE  BY 

UNION  COMPANY  OF  ST.  LOUIS 

Customers  Buy  $500,000  of  a  New  Issue  of  7  Per  Cent 
Preferred  Shares  in  One  Week 

In  one  week  the  Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis  sold  to  its  consumers  $500,000  of  a 
new  issue  of  7  per  cent  preferred  stock.     This  result 


A  Safe  1%  Stock  for  Our 
Customers  Only 

We  want  a  large  number  of  our  customers  to  become  our 
active  partners. 

We  therefore  offer,  TO  OUR  CUSTOMERS  ONLY, 
5,000  $100  shares  of  Union  Electric  7%  preferred  stock — 
at  par  for  cash;  at  102  on  time  payments. 


9  fundi  foi 


Of   . 


'■I   of  the 


The 


f  1.000.000  hit  been   ..turd  with  the 

Public  Serriee  Commiuioo  of  Hiwonri!     The  rem 

der  will  be  iwucxi  from  time  to  time,  the  Commia 

approving,   •■   oHiwIoii    fund* 

1300.000  here  offer    I  ..  .  ,ne  |„|f  of  the  above  11,000.- 

000  i*auc 

Term*  of  .ate  i 
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Pie  Company    to  pay    hmrm  of  .lurk   5'  |     10- 
taraat,   credited  quarterly  on   the  oral  day  of 
January,  April,  July   and  October,  on    ...-r.il 

Buyers  t<>  hate  the  option  to  withdraw  all 
in.lalln.ml.  paid,  with  intrm.1  credited,  on 
10  day.  notiee,  any  time  before  full  amount 
baa  been  paid. 

Stoek  certificate  to  be  iuur.1  to  barer  when 
final  payment  ia  made. 


than   20  thurr*  to    be  aold   1 
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Company'*  common  not  k.  It  u  prr 
denda  and  distribution  of  aaaeta.  It 
the  Company  at   I0S.     Preference-  a 
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LION  NEVER  can  be. 


r  of  a  good  stock. 


This  offer  seems  certain  to  be  taken  up  quickly.  The  rule 
is:  First  come,  first  served.  If  you  are  a  customer,  and  want 
a  part  of  the  lot,  up  to  20  shares,  better  get  in  line  early. 

The  Electric  Company 

UNION  ELECTRIC:  «ui»  on«-i2u.  .nd  L~M 

Rran.  >■■■-       4912  Drlmmr.    3028  N.  Craod;     3012  S.  I.n.,,.1 
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was  achieved  without  solicitation  on  the  part  of  the 
company  and  solely  by  newspaper  advertisement.  Four 
successive  advertisements  were  in  the  series. 


war  REVENUE    tax  on  ELECTRIC 

FOR   DOMESTIC  USES 

Discussion    Before    Senate    Finance    Committee    by 

Representatives  oi  Public  Service  Corporation 

.iiui   Southern   Utilities   Company 

rhe  United  States  Senate  finance  committee  la  con 
ducting  hearings  on  the  war  revenue  tax  bill,  which  li 
designed  to  produce  11,800,000,000.    The  hearings  are 
being  ilivuinl  Into  groups  and,  for  the  most  part,  sre  as 

I'li.-I    m  their  details  as  the  hill  itself,  which,  Consisting 

of  only  Qfty-four  pages,  is  the  :.  tax  measure 

ever  introduced  Into  any  legislative  bod)  In  the  world. 
When  the  hearing  mi  "public  utilities,"  as  ;i  group, 
was  called,   Edmund  \\ .  Wakeley,  Public  Service  I 

potation     of      New      .lerse\,      and     Z.      V.      Taylor,      rep 
resenting    the    Southern     Utilities    Company,    appeared. 

They  discussed  differenl  phases  of  the  bill,  as  reported 

to  the  House  by  the  House  ways  and  means  committee. 

it  is  the  general  understanding  in  Washington,  es 
pecially  In  administration  circles,  that  the  war  tax  hill 
will  he  framed  in  the  Senate  finance  committee  very 
nearly  in  the  form  in  which  it  will  become  a  law,  ir- 
respective of  what  the  House  ways  and  means  commit- 
tee reported  in  the  bill.  It  is  also  the  general  under- 
standing in  Washington  that  there  will  be  weeks  of 
debate  in  committee  and  possibly  in  the  Senate  on  some 
of  the  proposals  contained  in  the  bill,  although  there  is 
also  a  general  belief  that  the  statesmanship  and  patri- 
otic purpose  of  the  industries  of  the  country  in  respond- 
ing to  tax  requirements  which  are  hitting  all  industries, 
under  the  bill,  will  certainly  not  be  less  than  can  be 
found  in  Congress. 

President  Wilson  began  on  Tuesday  night  at  the 
White  House  a  series  of  conferences  designed  to 
straighten  out  opposing  interests  on  all  war  legislation, 
and  the  war  revenue  tax  bill,  it  is  understood,  will  en- 
gage much  of  his  attention  for  some  time,  as  it  is  cer- 
tain there  are  many  inequalities  in  it.  For  one  thing, 
there  has  been  a  disposition  to  criticize  the  bill  on  the 
part  of  each  special  interest.  It  is  not  doubted  in  ad- 
ministration circles  in  Washington  that  each  special  in- 
terest desires  to  shoulder  its  share  of  the  coming  bur- 
den, however;  but  in  some  cases  there  is  a  belief  that 
some  interests  have  not  adequately  presented  their  views 
to  the  Senate  finance  committee.  This,  it  is  stated,  can 
still  be  done  in  letters  to  Senators  and  Representatives 
who  have  charge  of  framing  the  bill. 

The  examination  of  Mr.  Wakeley  and  Mr.  Taylor  at 
the  hearing  before  the  Senate  finance  committee  pro- 
ceeded upon  the  following  lines,  as  stenographically 
reported: 

Statement  of  Edmund  W.  Wakeley 

Mr.  Wakeley.  Mr.  Chairman,  I  did  not  hear  the 
chairman  call  the  electric  light  and  power  companies. 

The  Chairman.    We  have  just  been  discussing  those. 

Mr.  Wakeley.  Not  Section  e.  I  only  want  thirty 
seconds,  just  to  ask  a  question. 

The  Chairman.     What  is  it  you  want  to  take  up? 

Mr.  Wakeley.  Electric  light  and  power.  I  did  not 
hear  any  announcement  of  that  section,  which  you  will 
find  at  the  bottom  of  page  20: 

"e.  A  tax  equivalent  to  five  per  centum  of  the  amount 
paid  for  electric  power  for  domestic  uses." 

I  simply  want  to  ask  the  committee  to  clear  up  what 
they  mean  by  that  word  "domestic."  We  do  not  know 
whether  that  means  domestic  as  distinguished  from  for- 
eign, domestic  as  distinguished  from  manufacturing,  or 
domestic  as  distinguished  from  public  or  municipal.     It 


would  be  in  the  inters  I  oi  clesrni  li  tl I  "do- 
me- 1 1, ■."  ;ii  i he  top  ol  page  !  I .    bould  be  nude  clear. 

i  in  /.  v.  Tai  i  "it 

.Mi  Taylob.  Mr.  Chairman,  ;i  gentleman  addressed 
you  ■  moment  ago  for  thirtj  on  Section  a    Did 

l  under  itand  thai  thai  do  ed  the  dl  icui  [on  ss  to  that 
pari  icular  iect  ion  ? 

The  Ch  mi: m  w.  No;  it  < I > •  I  not.  l  said  he  could  have 
Ave  minutes. 

Mi.  Taylob.  I  would  like  to  have  two  minutes,  it 
aa  if  the  purpose  oi  thi  ,  s    I  read  It,  is  to  pass 

this  tax  on,  ;is  some  one  lias  said,  to  the  consumer. 
A I  >'  oil  thai  we  have  nothing  to  say.  It  seems  that  the 
object  of  the  drafl  man  of  the  bill  was  to  exempt  the 

companies  furnishing  this  service  from  any  further  tax 
other  than  the  taxes  that  have  lieen  imposed  generally 
in  the  bill,  and  it  appears  to  me  that  he  had  this  in  mind 
when   he  drew  this  provision: 

"Provided,  Thai  an  expense  incurred  by  any  person, 
corporation,  partnership  Or  association  in  the  furnish- 
ing of  such  power,  light,  heat  or  telephone  service  for 
its  own  use  shall  not  be  subject  to  this  tax." 

I  am  not  clear  in  my  own  mind  what  "for  its  own 
use"  means.  Is  "for  its  own  use"  the  purpose  for  which 
the  corporation  was  organized  in  distributing  it  or  is  it 
for  its  own  use  as  it  is  consumed? 

Senator  Smoot.  You  are  a  man,  perhaps,  who  has 
been  interested  in  the  generating  of  electricity? 

Mr.  Taylor.    Yes,  sir. 

Senator  Smoot.  You  know  what  it  means,  and  we 
all  know  what  it  means.  It  means  for  that  amount  of 
electric  power  that  is  used  by  the  company  for  the  pur- 
pose of  their  own  private  use. 

Mr.  Taylor.    And  not  for  the  purpose  of  resale? 

Senator  Smoot.    Certainly  not. 

Mr.  Taylor.  Then,  gentlemen,  it  seems  that  this  is 
quite  a  burdensome  tax,  and  I  will  ask  you  to  give  me 
just  about  a  moment  on  that. 

In  addition  to  all  the  war  taxes  that  are  levied  on 
these  corporations,  to  say  that  they  shall  pay  5  per  cent, 
practically,  of  their  gross  revenue  is  indeed  quite  a 
hardship,  for  the  electric  light  and  power  business  is 
different  from  almost  any  other  in  that  it  takes  $5  ex- 
penditure in  capital  to  get  $1  in  gross  revenue.  When 
you  take  from  the  gross  revenue  5  per  cent  as  a  tax 
upon  this  particular  industry  it  does  seem  to  me  that  it 
is  a  hardship  indeed. 

Senator  Thomas.  I  wish  you  would  point  out  some 
item  of  tax  here  that  is  not  burdensome. 

Mr.  Taylor.    That  would  be  difficult  for  any  one. 

Senator  Thomas.    I  think  it  would. 

Mr.  Taylor.  But  why  should  this  particular  industry 
be  burdened  more  than  any  other  corporation?  I  seem 
to  have  made  myself  clear  at  least. 

The  Chairman.  We  are  much  obliged  to  you.  I  think 
we  catch  your  point. 

The  Sub-section  e,  in  Section  500  of  the  bill,  alluded 
to,  begins  the  list  of  taxes  on  electrical  industries,  such 
as  power,  light,  heat,  telephones,  etc.  The  Sub-sections 
a,  b  and  c  deal  with  other  public  utilities,  such  as  street 
railways,  express,  etc.  In  broad  terms,  the  taxes  pro- 
posed under  Sub-section  e,  etc.,  are  as  follows: 

A  tax  of  5  per  cent  for  electric  power  for  "domestic" 
uses  and  of  the  amount  paid  for  light  or  heat;  a  tax  of 
5  per  cent  of  the  amount  paid  for  telephone  service  by 
subscribers  exclusive  of  the  amounts  paid  for  toll  or 
long-distance  calls,  provided  that  any  expense  incurred 
by  any  person,  corporation,  partnership  or  association 
in  furnishing  such  power,  light,  heat  or  telephone  serv- 
ice for  its  own  use  shall  not  be  subject  to  this  tax;  a 
tax  of  5  cents  upon  each  dispatch,  message  or  conversa- 
tion of  any  telegraph  or  telephone  line  for  which  a 
charge  of  15  cents  or  more  is  imposed.  The  latter  pro- 
vision is  that  only  one  tax  shall  be  imposed  no  matter 
how  many  lines  are  used. 
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HIGHER  RATES  FAVORED  BY 

OHIO  NEW-BUSINESS  MEN 

Ways  of  Increasing  Gross  or   Decreasing   Expenses 

Considered — Power  Schedules  Raised — 

Help  the  Government  Loan 

The  usual  discussions  dealing  with  details  of  selling 
had  little  part  in  the  convention  of  the  new-business  men 
of  the  Ohio  Electric  Light  Association  at  Youngstown, 
May  16.  The  thoughts  of  delegates  were  centered  on 
the  problem  of  maintaining  satisfactory  net  revenues 
by  increasing  gross  or  decreasing  expenses  or  both. 

The  ideas  used  for  increasing  gross  revenue  are 
numerous.  Connected  loads  are  being  checked  to  catch 
heretofore  disregarded  increases  on  systems  where  the 
demand  is  taken  as  a  percentage  of  the  connected  load ; 
demand  meters  are  being  installed  in  places  where  other 
and  less  accurate  methods  prevailed  before;  short-term 
power  contracts  are  written  in  preference  to  long-term 
contracts  with  the  expectation  that  better  rates  may 
prevail  a  short  time  hence. 

But  none  of  these  things  nor  the  savings  in  operation 
which  are  being  effected  are  sufficient  to  stem  the  tide, 
and  a  strong  tendency  toward  increasing  rates  is  very 
obvious.  In  fact,  several  companies  have  filed  schedules 
for  increases  with  the  Ohio  commission.  These  will  be 
effective  within  less  than  two  months  and  in  nearly  all 
cases  will  affect  medium  and  large  power  business  and 
in  some  cases  commercial  lighting  business.  No  in- 
creases in  residential  rates  seem  immediately  necessary. 

The  general  policy  in  these  increases  is  to  let  the  pre- 
vailing rate  per  unit  of  energy  stand  and  to  effect  the 
increase  by  wiping  out  prompt  payment  discounts,  by 
increasing  the  hours'  use  of  demand  on  the  first  and 
second  steps  of  demand  and  energy  schedules,  by  chang- 
ing from  connected  load  to  demand  basis  for  fixing  serv- 
ice charge,  and  by  inserting  and  enforcing  coal  clauses. 

The  amount  that  rates  must  be  raised  is  an  open  ques- 
tion, but  the  prevailing  idea  is  to  make  the  entire  change 
to  the  higher  rate  level  at  one  step  and  thus  avoid  the 
disturbances  which  gradual  increases  would  foment. 

Increases  specifically  mentioned  will  amount  to  from 
1.8  to  5  mills  per  kilowatt-hour  on  power  contracts. 

Opinion  on  the  advisability  of  effecting  economies  at 
the  expense  of  commercial  departments  was  divided. 
Some  companies  have  reduced  forces  as  much  as  50  per 
cent;  others  are  curtailing  publicity  expenditures. 

There  is  a  solid  group,  however,  which  is  preaching 
"business  as  usual"  to  its  communities  and  is  setting  it- 
self up  as  an  example,  feeling  that  a  few  hundred  dollars 
saved  by  cutting  sales  forces  is  a  small  item  compared 
with  the  impression  created.  The  sentiment  of  this 
group  of  properties  was  well  expressed  by  T.  0.  Kennedy 
of  the  Massillon  Electric  &  Gas  Company,  who  said  that 
the  present  economy  wave  is  temporary. 

Mr.  Kennedy  added  that  the  government's  war  financ- 
ing need  not  be  alarming  if  it  is  carried  quickly  to  a 
conclusion.  Pending  completion  of  the  government 
financing  private  financing  will  be  difficult,  but  with  the 
government  loan  placed  it  will  be  possible  to  sell  utility 
securities.  He  urged  each  man  to  speed  the  govern- 
ment's financial  program. 

Three  papers  were  presented.  C.  H.  Felker,  Columbus, 
analyzed  ways  and  means  of  promoting  appliance  sales. 
The  discussion  showed  a  marked  tendency  by  central 
stations  to  favor  forced  promotion  of  appliance  busi- 
ness involving  minimum  additional  investment. 


T.  O.  Kennedy,  Massillon,  related  experiences  in  sell- 
ing $125,000  of  the  company's  stock  to  employees  and  the 
public.     Several  companies  are  planning  campaigns. 

C.  I.  Crippen,  Youngstown,  discussed  commercial  as- 
pects of  the  electric  arc  furnace  load. 


MEDAL  OF  HONOR  AWARDED  BY 
INSTITUTE  OF  RADIO  ENGINEERS 

Given   to   Edwin   H.    Armstrong   for   Work   in   Con- 
nection with  Regenerative  Amplification  and  Os- 
cillation by   Means  of  Vacuum-Tube  Relay 
The  "medal  of  honor"  of  the  Institute  of  Radio  Engi- 
neers, described  and  illustrated  in  the  issue  of  the  ELEC- 
TRICAL World  for  May    5,    1917,  page  864,  has  been 
awarded  for  1917  to  Edwin  H.  Armstrong  for  his  work 
in  connection  with  regenerative  amplification  and  os- 
cillation by  means  of  the  vacuum-tube  relay. 

The  specific  publications  on  the  basis  of  which  the 
award  is  made  were  printed  in  the  Electrical  World 
for  Dec.  12,  1914,  and  in  the  Proceedings  of  the  Insti- 
tute of  Radio  Engineers  for  September,  1915.  The  full 
development  on  which  the  award  was  based  was 
specifically  included  in  the  latter  publication  and  has 
found  important  application  in  the  field. 


SUBSCRIPTIONS  TO  THE 

NATION'S  "LIBERTY  LOAN" 

Westinghouse    Electric    &    Manufacturing    Company 

Takes  $2,500,000,  Bell  Companies  $5,000,000, 

and  H.  M.  Byllesby  &  Co.  $500,000 

Among  the  subscriptions  announced  to  the  great  "lib- 
erty loan"  of  the  government  are  the  following : 

Westinghouse  Electric  &  Manufacturing  Company, 
82,500,000,  one-half  to  be  bought  in  New  York  and  one- 
half  in  Pittsburgh.  The  company  has  made  arrange- 
ments whereby  its  30,000  employees  may  subscribe. 

Operating  companies  of  the  American  Telephone  & 
Telegraph  system,  $5,000,000. 

H.  M.  Byllesby  &  Company,  $500,000. 


MOBILIZATION  OF  UTILITIES 

IN  GREATER  NEW  YORK 

Chairman  Straus  of  Public  Service  Commission  Calls 

Meeting  of  Operators  to  Bring  About 

Effective    Co-operation 

Chairman  Oscar  S.  Straus  of  the  New  York  Public 
Service  Commission,  First  District,  called  a  meeting  of 
public  utility  representatives  on  the  afternoon  of  May 
17  to  formulate  plans  for  active  and  effective  co-opera- 
tion in  measures  made  necessary  by  the  war. 


Illuminating  Engineering  Society  Convention 

After  careful  consideration  of  the  national  emergency, 
the  council  of  the  Illuminating  Engineering  Society  de- 
cided on  May  10  to  abandon  the  1917  annual  convention. 
The  committee  on  papers  was  instructed  to  proceed  with 
the  arrangements  for  the  convention  papers  and  discus- 
sions.   These  will  be  published  in  the  Transactions. 


i\  i.  i.  (    run    .\  i 
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NIKOLA  TBSLA  BECOMES  THE 

RECIPIENT  OF  EDISON  MKDAL 

l't  cscnt.ituui  nt    Aw. ml   lot    K.uly   Original   Wink  and 

Tribute!  to  the  Inventor — New 
A    i.  B.  E.  Offii  i 

Presentation  of  the   Edison   model  to   Nikola    r< 
ami  formal  report  upon  the  oewlj  elected  officers  were 
tin-  announced  featurea  of  the  annual  meeting  of  the 
arican    Institute  of    Electrical    Engineer!    In    New 
"i  ark  tut  the  evening  of  May  18. 

\  stated  previously  in  the  Elei  ntiCAi  World,  the 
ion  medal  ia  presented  to  air.  Teala  for  "early 
original  work  in  polyphase  and  high-frequency  electric 
currents."  Dr.  a.  B.  Kennelly  as  chairman  of  the 
Edison  medal  committee 
outlined  the  origin  and 
purpose  of  this  honor  and 
gave  a  brief  history  of  past 
awards. 

Charlos  A.  Terry,  whose 
subject  was  a  presentation 
of  historical  facts  regard- 
ing the  Tesla  patents,  con- 
tributions to  the  arts,  etc., 
said  in  part  : 

Mr.  Terry's  Tribute  to 
Tesla 

"It  is  the  God-given  de- 
sire to  accomplish  and  to 
give  that  has  produced  the 
Michael  Angelos,  Galileos, 
the  Sir  Christopher 
Wrens,  the  Livingstones, 
Newtons,  Franklins,  West- 
inghouses,  Edisons  and 
scores  of  other  makers  of 
history — men  whose  names 
we  retain  in  affectionate 
remembrance  because  they 
earnestly  responded  to  the 
call  from  within  and  by  pa- 
tient toil  conceived 
thoughts  and  discovered 
things  of  value  which  they 
promulgated  for  the  bene- 
fit of  their  fellow  men.  Twenty-nine  years  ago  this 
month  there  was  presented  before  this  Institute  a  paper 
of  unusual  import.  It  is  entitled  'A  New  System 
of  Alternate-Current  Motors  and  Transformers.' 
The  author,  Nikola  Tesla,  was  then  only  thirty-one  years 
of  age  and  had  been  for  only  four  years  a  resident  of 
this  country.  His  early  life  was  spent  near  his  birth- 
place not  far  from  the  eastern  Adriatic  coast.  His 
father,  a  Greek  clergyman,  and  his  mother,  herself  of 
an  inventive  mind,  secured  for  their  young  son  a  com- 
prehensive training  in  mathematics,  physics  and  philoso- 
phy. At  the  age  of  twenty-two  he  had  completed  his 
studies  in  engineering  at  the  Polytechnic  School  in 
Gratz  and  also  a  course  in  the  University  of  Prague, 
and  in  1881  he  began  his  practical  work  at  Budapest. 
In  1883  he  was  at  Strasbourg,  engaged  in  completing 
the  lighting  of  a  newly  erected  railway  station.  Shortly 
after  finishing  this  undertaking  he  came  to  the  United 
States. 


^y/^iL 


rhroughoul  all  theae  veers  his  desire  had  been  ti 
limi  an  opportunit  bo  demonatrate  the  truth  of  a  con 
miction  which  beci  me  fixed  in  ins  mind  while  studying 
direct  current  motori  in  school  at  Gr&tz  In  1H7H.  The 
conviction  waa  that  it  should  be  po  Ible  to  create  a 
rotating  magnetic  field  without  the  use  of  commutators. 
While  at  Strasbourg  Tesla  had  succeeded  in  producing 
the  rotation  of  a  pivoted  iron  disk  placed  m  a  coil 
traversed  by  alternating  currents,  a  steel  bar  being 
projected  Into  the  coil  in  the  neighborhood  of  the  disk. 

His  conception   of   the   reason    lor  this  rotation  at  that 
tune  was  that  a  lag  occurred   in  the  subsidence  of  the 

magnetism  of  both  the  disk  and  the  steel  bar  between 

successive  current    waves,    and    that    the   mutual    repul- 
sions caused  the  disk   to  revolve.     By  some  fortunate 

process  of  reasoning  he 
conceived  while  in  Buda- 
pest in  1882  that  by  using 
two  or  more  out-of-phase 
alternating  currents  re- 
spectively passing  through 
geometrically  displaced 
coils  it  would  be  possible  to 
develop  his  long-sought 
progressively  shifting 
magnetic  field. 

"Lack  of  funds  and 
facilities  for  working  out 
his  theory  compelled  still 
further  postponement,  but 
in  1885  Tesla  had  the  good 
fortune  to  interest  men  of 
means  in  a  direct-current 
arc  light  which  he  had  de- 
vised, and  subsequently  a 
laboratory  was  equipped 
for  him  in  Liberty  Street, 
New  York,  and  here  at 
last  he  found  opportunity 
to  demonstrate  the  correct- 
ness of  his  long-cherished 
theory.  In  1887  he  was 
able  to  exhibit  to  his  busi- 
ness associates  and  to  Prof. 
William  A.  Anthony,  whose 
expert  opinion  they  sought, 
motors  having  such  pro- 
gressively shifting  fields  without  the  use  of  commuta- 
tors as  he  had  foreseen  nine  years  before. 

"Having  thus  demonstrated  the  correctness  of  his 
theory  and  the  feasibility  of  its  application,  it  remained 
for  Tesla  to  work  out  various  practical  methods  of 
applying  the  principle,  and  the  rapidity  and  wonderful 
way  in  which  he  surrounded  the  entire  field  of  constant- 
speed,  synchronous,  induction  and  split-phase  motors  is 
beautifully  set  forth  in  his  paper  of  May  18  and  in  the 
numerous  patents  issued  May  1,  1888,  and  succeeding 
years,  covering  the  forms  of  electric  motors,  which 
have  since  become  the  almost  universal  means  for  trans- 
forming the  energy  of  alternating  currents  into  mechan- 
ical energy. 

"It  is  somewhat  difficult  to  eliminate  from  our  minds 
the  developments  of  the  last  thirty  years  which  have 
now  become  every-day  features  of  the  electrical  indus- 
try and  to  realize  the  meagerness  of  the  then  existing 
knowledge  of  alternating-current  phenomena.    The  com- 
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mercial  use  of  alternating-current  systems  of  distribu- 
tion was  then  scarcely  two  years  old.  The  Gaulard  & 
Gibbs  system  of  series  transformers  had  been  used 
abroad  in  a  limited  way  for  a  slightly  longer  period, 
but  the  multiple-arc  system  based  upon  the  so-called 
'Stanley  rule,'  which  initiated  the  great  development  of 
the  present  system,  was  not  put  in  practical  operation 
in  the  pioneer  Great  Barrington  plant  until  March, 
1886.  It  was  then  recognized  that  while  the  alternating 
current  possessed  wonderful  possibilities  for  electrical 
distribution  for  lighting  purposes,  two  almost  necessary 
devices  were  lacking  to  render  it  a  complete  success, 
one  a  meter,  the  other  a  power  motor.  Prof.  Elihu 
Thomson  promptly  devised  a  successful  form  of  meter, 
the  motive  portion  of  which  comprised  a  laminated  field 
and  armature,  the  coils  of  the  latter  being  periodically 
close-circuited  during  revolution  by  a  commutator. 
To  fill  the  demand  for  a  power  motor,  however,  the  most 
promising  device  then  suggested  was  a  series  commu- 
tator motor  with  laminated  field  and  armature  cores,  but 
no  satisfactory  results  had  been  obtained.  Such  was 
the  situation  when  Tesla's  achievement  was  announced 
in  the  Institute  paper  to  which  reference  has  been 
made. 

"Among  the  first  to  recognize  the  immense  impor- 


tance of  Mr.  Tesla's  motors  were  Mr.  Westinghouse 
and  his  advisers,  T.  B.  Kerr,  Mr.  Byllesby,  Mr.  Shal- 
lenberger  and  Mr.  Schmid,  and  Mr.  Westinghouse 
secured  an  option  which  shortly  resulted  in  the 
purchase  of  the  patents,  thus  bringing  under  one  own- 
ership the  alternating-current  transformer  system  of 
distribution  and  the  Tesla  motor.  It  is  interesting  to 
note  here  that  Mr.  Shallenberger  had  about  two  weeks 
before  the  publication  of  the  Tesla  patents  indepen- 
dently devised  an  alternating-current  meter  the  prin- 
ciple of  operation  of  which  was  that  of  the  Tesla  motor, 
and  whatever  might  have  been  Mr.  Shallenberger's  nat- 
ural disappointment  upon  finding  himself  thus  antici- 
pated, he  at  once  recognized  that  to  Mr.  Tesla  belonged 
the  honor  of  being  the  first  to  solve  the  great  funda- 
mental problem  of  an  alternating-current  motor.  A 
warm  friendship  between  these  two  men  began  at  once 
and  continued  through  Mr.  Shallenberger's  life,  and 
Mr.  Tesla  rejoiced  to  accord  to  Mr.  Shallenberger  full 
credit  for  the  latter's  brilliant  work  in  producing  what 
is  now  the  standard  meter  for  alternating  currents. 

"Owing  in  a  measure  to  the  circumstance  that  the 
then  prevailing  rate  of  alteration  of  the  alternating- 
current  system  was  16,000,  the  commercial  introduction 
of  Tesla  motors  was  somewhat  retarded  during  the  first 
few  years,  that  rate  being  found  less  adapted  to  the 
motor  work  than  a  lower  rate.  To-day,  however,  wher- 
ever alternating-current  systems  are  used  Tesla  motors 
abound.     Without  such  motors  the  alternating-current 


system  would  have  remained  seriously  restricted  in  its 
use. 

"It  will  be  appropriate  to  refer  to  the  opinion  of 
Judge  Townsend  of  the  United  States  Circuit  Court, 
rendered  in  August,  1900,  from  which  I  quote  the  fol- 
lowing: 'The  Tesla  discovery  for  which  these  patents 
were  granted  revolutionized  the  art  of  electrical  power 
transmission,  as  well  demonstrated  in  the  record  from 
both  judicial  and  scientific  standpoints.'  " 

Mr.  Terry  went  on  to  enumerate  Tesla's  experimental 
work  in  connection  with  wireless  transmission  of  power 
and  the  control  of  the  movements  of  torpedoes  and  boats, 
as  well  as  his  contributions  in  the  field  of  the  Roentgen 
ray,  his  various  electrical  inventions,  and  the  bladeless 
steam  turbine  for  which  commercial  success  is  hoped. 

B.  A.  Behrend,  in  a  tribute  to  Tesla,  said: 

Tribute  of  B.  A.  Behrend 

"By  an  extraordinary  coincidence,  it  is  exactly  twenty- 
nine  years  ago,  to  the  very  day  and  hour,  that  there 
stood  before  this  Institute  Nikola  Tesla,  and  he  read  a 
description  of  his  great  discovery  of  the  generation  and 
utilization  of  polyphase  alternating  currents.  He  left 
nothing  to  be  done  for  those  who  followed  him.  His 
paper  contained  the  skeleton  even  of  the  mathematical 
theory. 

"Three  years  later,  in  1891,  there  was  given  the  first 
great  demonstration,  by  Swiss  engineers,  of  the  trans- 
mission of  power  at  30,000  volts  from  Lauffen  to  Frank- 
fort by  means  of  Mr.  Tesla's  system.  A  few  years  later 
this  was  followed  by  the  development  of  the  Cataract 
Construction  Company,  under  the  presidency  of  our 
member,  Edward  D.  Adams,  and  with  the  aid  of  the  en- 
gineers of  the  Westinghouse  company.  It  is  interesting 
to  recall  here  to-night  that  in  Lord  Kelvin's  report  to 
Mr.  Adams,  Lord  Kelvin  recommended  the  use  of  direct 
current  for  the  development  of  power  at  Niagara  Falls 
and  for  its  transmission  to  Buffalo. 

"The  basis  for  the  theory  of  the  operating  charac- 
teristics of  Mr.  Tesla's  rotating-field  induction  motor, 
so  necessary  to  its  practical  development,  was  laid  by 
the  brilliant  French  savant  Prof.  Andre  Blondel,  and  by 
Professor  Kapp  of  Birmingham.  It  fell  to  my  lot  to  com- 
plete their  work  and  to  co-ordinate — by  means  of  the 
simple  'circle  diagram' — the  somewhat  mysterious  and 
complex  experimental  phenomena.  As  this  was  done 
twenty-one  years  ago,  it  is  particularly  pleasing  to  me, 
upon  the  coming  of  age  of  this  now  universally  accepted 
theory — tried  out  by  application  to  several  million  horse- 
power of  machines  operating  in  our  great  industries — to 
pay  my  tribute  to  the  inventor  of  the  motor  and  the  sys- 
tem which  have  made  possible  the  electric  transmission 
of  energy.  His  name  marks  an  epoch  in  the  advance  of 
electrical  science.  From  that  work  has  sprung  a  revolu- 
tion in  the  electrical  art." 

President  H.  W.  Buck  was  scheduled  to  present  the 
medal  to  Tesla. 

Election  of  Officers 

The  newly  elected  officers,  who  were  the  directors' 
nominees,  are:  President,  E.  W.  Rice,  Jr.,  Schenectady, 
N.  Y.;  vice-presidents,  Frederick  Bedell,  Ithaca,  N.  Y. ; 
John  H.  Finney,  Washington,  D.  C,  and  A.  S.  McAllis- 
ter, New  York;  managers,  Walter  A.  Hall,  West  Lynn, 
Mass.;  E.  H.  Martindale,  Cleveland,  Ohio;  William  A. 
Del  Mar,  New  York,  and  Wilfred  Sykes,  Pittsburgh, 
Pa.;  treasurer,  George  A.  Hamilton,  Elizabeth,  N.  J. 
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l  /\x  US  ON  NET  PROFITS 

BUT  LET  POSTAL  RATES  ALONE 

James  1 1    Mi  Gi aw  i  th  Win  ol   Pub 

litheri  to  Ply  Pull  Share  oi  W.u  Cost     [nju 
ol    Proposed    Post   Office   [ncn 

Under  the  title  of  "Our  Turn  to  Be  Regulated"  we 
printed  some  months  ago  an  editorial  putting  before  our 
i  he  unfairness  of  a  proposed  in  i   ond 

clai  then  before  Congress  a    the  Randall 

lull,    i  i  toted  down  the  measure  at  this  tim< 

unsound.  The  proposed  change  In  second-class  rates  is 
dow  before  •  long  i  pari  of  a  war  revenue  measure, 

proposed  this  time  not  to  increase  the  revenues  of  the 
Post  Office  Department,  but  in  the  form  of  a  tax  on  pub- 
lishers to  raise  funds  to  carry  on  the  war.  That  the 
provisions  of  the  bill  ma.\  be  understood  and  that  the 
fight  which  the  publishers  are  making  on  this  unfair  and 
drastic  tax  may  not  be  misconstrued  as  unpatriotic,  we 

print   below  a  letter  from  .lames  H.   McGraw.  president 

of  the  Mei ; raw  Hill  Publishing  Company,  Inc.  The  pub- 
lishers of  the  Electrical  World  wish  to  meet  their 
obligations  as  citizens  and  be  taxed  on  net  profits,  but 
they  do  object  to  a  revenue  bill  which  not  only  takes  the 
fruit  but  kills  the  tree. 

To  Our  Editors: 

I  don't  want  to  be  misunderstood  in  writing  this 
letter.  Our  company  will  pay  its  full  share  of  the  cost 
of  the  war  we  have  just  entered.  Moreover,  I  believe 
that  our  organization  can  meet  any  emergency  that 
comes  to  it  and  that  it  can  absorb  by  extra  effort  and 
extra  watchfulness  new  burdens  put  upon  us.  Cer- 
tainly, as  publishers  we  have  had  to  meet  many  drastic 
situations  with  the  increased  costs  of  paper,  ink  and 
printing,  and  general  operating  costs  rising. 

But  we  have  about  reached  the  limit,  and  the  pro- 
posed increase  of  more  than  300  per  cent  in  the  cost  of 
mailing  our  periodicals  is  a  blow  at  our  ability  really  to 
perform  the  service  which  it  is  the  business  of  our  kind 
of  papers  to  perform. 

The  ten  engineering  and  business  journals  which 
make  up  our  properties  are  read  each  week  by  half  a 
million  men  in  our  industries.  When  I  think  of  our 
business  I  think  of  our  readers.  We  start  with  them. 
Our  fundamental  strength  lies  in  helping  them  do  their 
work.  We  have  an  important  place  in  the  present  crisis 
in  the  industries  which  each  of  our  papers  represents. 
We  have  made  papers  of  serious  purpose,  journals  which 
do  more  than  report  news  and  informing  technical  mate- 
rial. Ours  is  the  function  of  leadership  in  our  indus- 
tries— a  leadership  which  comes  from  close  contact  with 
our  respective  fields  and  the  willingness  to  take  direct 
responsibility  for  the  advance  of  our  industries. 

A  Heavy  Handicap 

The  proposed  postal  increase  will  seriously  handicap 
us  in  this  work.  I  wish  our  editors  would  make  this 
clear  to  their  respective  fields.  We  need  to  have  our 
reasons  for  opposing  the  postage  increase  fully  under- 
stood so  that  any  plans  later  necessary  to  meet  the  out- 
come of  the  present  legislation  will  not  be  misconstrued. 

The  new  tax  measure  as  proposed  assesses  heavy  pen- 
alties on  the  publishing  business.  First  we  are  subject 
to  a  war  tax  on  net  profits  and  individual  income.  To 
this  we  do  not  object.  We  realize  that  the  costs  of 
carrying  on  the  wrar  must  be  assessed  on  going  business. 


Hut  the  proposed  leg]  lation  out  and  penalizes 

the  publi  ii<  i     i   pecially  as  users  of  the  government 
po  t  office  machinery,    Drastic  Incrsa  e    In  second-class 
po  tage  and  first  class  postage  ritall}   affect  our  bust- 
La  i  year  our  company  paid  $76,000  for  iscond 
tage.     Under  the  proposed  Increases  we  will 
have  i"  paj  anywhere  from  260  i >•  - »  cenl  to  864  percent 
more  proportionally,  depending  upon  the  journals.    On 
the  average  we  would  be  required  to  pay  three  times 
. .noil  for  second-class  postage  alone.     Moreover,  the 

proposed    increases    in    first -class    postage    will    ince 

our  present  postage  by  $:'>-ri, ooo. 

I  pass  over  the  liusiness  facts  briefly.  The  fact  that 
the  proposed  increase  will  wipe  some  publishers  out  of 
liusiness  is  well  known.  I  pass  over  the  fact  that  the 
increase  has  been  voted  down  before  as  unsound.  I 
jiass  over  the  fact  that  the  drastic  postage;  increase  if 
put  through  makes  impossible  the  chance  for  taxable 
profits  and  so  defeats  its  very  purpose.  I  pass  over 
these  obviously  big  facts  because  of  what  to  me  seems 
a  deeper  and  more  significant  fact — a  misconception  of 
the  purposes  of  technical  and  business  journalism  on 
the  part  of  our  Congressmen. 

Ready  to  Serve  the  Government 

I  need  only  point  to  our  papers  to-day  to  explain  what 
I  mean.  Our  journals  to-day  stand  ready  as  an  arm  of 
the  government  to  put  the  needs  of  the  government 
before  our  industries.  The  National  Council  of  Defense 
and  the  groups  of  business  men  on  advisory  boards 
recognize  the  value  and  ask  for  the  assistance  of  the 
business  press  in  furthering  the  government's  plans. 
We  are  glad  to  do  it.  We  have  taken  the  initiative  to 
make  closer  co-operation  possible,  so  that  every  think- 
ing man  in  the  industry  may  know  what  he  can  do  and 
how  he  can  do  it.  And  then  the  government  turns  about 
and  imposes  a  tax  that  means  the  complete  demoraliza- 
tion of  the  present  machinery  of  mailing  their  needed 
information  to  our  industries. 

At  a  time  when  the  technical  and  business  press  have 
a  supreme  opportunity  for  service  to  their  readers,  and 
when  they  are  actively  working  for  the  nation's  good  in 
spreading  the  news  and  detail  knowledge  of  how  to  meet 
this  great  crisis  in  our  government,  one  branch  of  our 
government,  unthinkingly  we  must  believe,  makes  that 
service  impossible  or  restricts  its  usefulness.  At  a  time 
when  every  man  in  every  industry  should  be  getting  an 
understanding  of  his  personal  work  in  his  industry,  the 
government  which  is  calling  him  cuts  the  wire  that 
takes  the  message  to  him. 

I  repeat,  we  stand  ready  to  do  our  share  in  meeting 
war  taxes.  We  also  want  our  function  understood.  The 
reader  finds  in  the  editorial  pages  of  our  technical  and 
business  papers  how  he  can  get  the  thing  done  he  most 
needs  to  do — the  editors  report  and  interpret  for  him 
the  news  and  technical  advance  of  the  industry.  The 
reader  finds  in  the  advertising  section  machinery  and 
appliances  which  will  help  him  get  the  thing  done — the 
manufacturers  tell  him. 

Some  journals  make  phrases  that  urge  to  action. 
They  have  their  place.  Our  journals  have  the  oppor- 
tunity to  show  how  to  put  plans  into  action.  No  more 
important  task  faces  the  nation. 

Let  us  have  our  industries  and  our  government  un- 
derstand us  better  that  we  may  serve  to  better  purpose. 

James  H.  McGraw. 
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LOS  ANGELES  POWER  CONTRACT 

BETWEEN  CITY  AND  COMPANIES 

Terms  of  Agreement  Covering  Sale  of  Distributing 

Systems  and   Energy  and  Temporary   Operating 

Arrangement — Third  Company  Invokes  Court 

The  City  Council  of  Los  Angeles  passed  a  resolution 
on  April  30,  1917,  in  connection  with  an  agreement  to 
purchase  the  distributing  systems  of  the  Southern  Cali- 
fornia Edison  Company  and  Pacific  Light  &  Power 
Corporation  in  Los  Angeles,  and  the  making  of  a  con- 
tract for  the  purchase  of  power  service  by  the  city  with 
the  companies  for  a  period  of  thirty  years. 

Resolution  of  City  Council 

After  a  preamble  recounting  the  agreement  on  terms 
of  purchase  and  the  temporary  operating  agreement  be- 
tween the  Board  of  Public  Service  Commissioners  of 
the  city  and  the  companies  and  their  approval  by  the 
citizens'  committee  of  fifty,  the  resolution  sets  forth  that 
the  city  and  the  board  are  authorized  to  execute  the 
agreements  as  soon  as  practicable  after  authorization 
by  the  voters,  and  after  such  other  steps  as  are  re- 
quired by  the  charter. 

The  passing  of  the  resolution  marks  the  conclusion 
of  a  series  of  strenuous  and  tedious  negotiations  which 
have  extended  over  a  period  of  eight  months.  The 
particulars  of  the  agreement  referred  to  in  the  resolu- 
tion are  given  in  the  summary  hereunder. 

Contract  for  Sale  of  Distributing  Systems 

There  are  two  agreements,  first,  the  main  contract 
providing  for  the  sale  of  the  distributing  systems  of  the 
Southern  California  Edison  Company  and  the  Pacific 
Light  &  Power  Corporation  to  the  city,  and,  second,  the 
purchase  of  electrical  energy  by  the  city  from  the  power 
companies  for  a  period  of  thirty  years. 

This  contract  provides  that  the  price  of  the  electric 
distributing  systems  of  the  two  companies  in  the  city 
shall  be  $8,270,000,  together  with  the  Railroad  Com- 
mission's valuation  of  Westgate  district,  recently  an- 
nexed, and  the  companies'  expenditures  for  extensions 
and  betterments  since  Jan.  1,  1917;  also  this  amount 
includes  severance  damage  of  $1,145,000,  less  a  deduc- 
tion on  the  basis  of  $21,600  per  annum  as  the  result  of 
lessening  of  said  severance  damage  by  the  operation  of 
the  distributing  systems  under  the  temporary  agree- 
ment. [The  temporary  agreement  is  given  later  in 
this  article. — Eds.] 

The  purchase  price  will  be  subject  to  further  deduc- 
tion for  certain  properties  outside  of  the  city  of  Los 
Angeles  included  in  the  price,  properties  which  the 
companies  have  decided  to  retain  in  order  that  the 
city's  operations  may  be  confined  strictly  to  within  the 
city  limits.  Payment  for  the  distributing  systems  as 
herein  outlined  is  to  be  made  in  cash  on  or  before  July  1, 
1919. 

Contract  for  Sale  of  Energy 

The  city  of  Los  Angeles  will  purchase  from  the  power 
companies  for  a  period  of  ten  years  all  the  electrical 
energy  which  the  city  shall  require  for  distribution  for 
all  purposes  within  its  corporate  limits  in  excess  of  the 
electrical  energy  which  the  city  may  generate  from  the 
use  of  water  power  at  plants  now  or  hereafter  owned 
or  controlled  by  the  city ;  provided  that  during  the  ten- 
year  period  the  minimum  annual  purchases  by  the  city 


from  the  power  companies  will  correspond  to  a  maxi- 
mum yearly  demand  of  25,000  hp.  at  an  annual  load 
factor  of  at  least  36  per  cent. 

"Maximum  yearly  peak  demand"  is  defined  as  the 
average  of  the  three  maximum  peak  loads  of  fifteen 
minutes'  duration  each  occurring  at  any  time  during 
the  year.  The  schedule  of  rates  to  be  charged  by  the 
power  companies  for  energy  supplied  to  the  city  is  based 
entirely  upon  load-factor  conditions. 

If  the  city  should  acquire  new  territory  by  annexation 
or  consolidation,  it  will  not  extend  its  municipal  electric 
distributing  system  into  such  added  territory  or  fur- 
nish electric  service  therein  unless  the  company  owning 
and  operating  the  electric  distributing  system  in  such 
territory  shall,  upon  demand  of  the  city,  refuse  to  sell 
such  system  to  the  city  for  such  compensation  as  shall 
be  fixed  by  the  Railroad  Commission. 

The  city  agrees  that  during  a  period  of  fifteen  years 
it  will  sell  to  the  power  companies  all  or  any  part  of 
such  surplus  electrical  energy  as  it  may  generate  at  a 
fair  and  reasonable  price  to  be  agreed  upon  between  the 
city  and  the  power  companies  or  fixed  by  the  Railroad 
Commission.  The  city  shall  be  at  liberty  to  wholesale 
to  others  only  such  part  of  such  surplus  energy  as  the 
power  companies  do  not  purchase.  The  power  com- 
panies agree  not  to  sell  energy  in  Los  Angeles  to  other 
corporations  without  the  consent  of  the  city,  except  to 
railroad  corporations  for  their  own  use. 

For  an  additional  period  of  twenty  years  the  city 
agrees  to  purchase  from  the  power  companies  and  the 
companies  agree  to  sell  to  the  city  all  electrical  energy 
required  by  the  city  for  distribution  for  all  purposes 
within  the  corporate  limits  of  the  city  in  excess  of  the 
electrical  energy  generated  at  the  plants  now  or  here- 
after owned  or  controlled  by  the  city  for  the  generation 
of  electrical  energy  from  the  use  of  water  power,  at 
fair  and  reasonable  rates  to  be  fixed  each  five  years  by 
agreement  of  the  parties  or  by  the  Railroad  Commis- 
sion ;  provided  that  the  rates  so  fixed  shall  not  be  more 
than  would  be  the  total  cost  to  the  city,  including  in- 
terest charges,  of  providing  itself  with  such  additional 
electrical  energy  by  the  construction  of  generating 
plants  in  addition  to  the  water  power  plants.  Such 
cost  is  to  be  determined  by  the  Railroad  Commission. 

It  is  provided  further  that  the  city  retains  the  right 
and  option  at  any  time  after  the  first  ten-year  period 
of  contract,  and  after  such  determination  of  cost  to  the 
city  by  the  Railroad  Commission,  to  terminate  the 
agreement,  only,  however,  with  the  assent  of  two-thirds 
of  the  qualified  voters  voting  on  the  question  at  either 
a  general  or  special  election  held  at  any  time  after 
eight  years  and  upon  giving  the  power  company  two 
years'  notice  in  writing. 

Before  the  final  execution  of  the  agreement  referred 
to  in  the  foregoing  resolution,  it  would  be  necessary  to 
amend  the  charter  in  the  city,  and  this  would  require 
the  approval  of  the  State  Legislature.  The  Legislature 
adjourned  recently  and  will  not  reconvene  until  Jan. 
1,  1919.  Consequently  the  city  could  not  actually  take 
over  the  electric  distributing  systems  of  the  two  com- 
panies until  the  early  part  of  1919 — about  twenty 
months  hence. 

Temporary  Agreement 

In  the  meantime  the  city  has  completed  a  power  plant 
with  an  installed  capacity  of  22,500  kw.     In  order  that 
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the  « •  1 1  >   m;i>   immediately   market  the  power  developed 

l>\    t  plant,  a   t  t-nif  >t  •  i  ai  \    agreement    w.i      entered 

into  bj   id''  citj   with  the  two  companies  dated  April 
i '.'i 7,  i ha  g i  i  of  w hich  li  as  follow 

i.  i  i -iK  m.i>   i .  1917,  i"  .inly  i .  1917,  tin'  compel 

.>  It  operated  on  behalf  of  sad  for  thi 
mi  ami  benefll  of  the  city.  \t  1 1 » » -  option  of  thi 
city,  the  period  may  be  extended  tun  yean  beyond 
.inly  l.  1917,  subject  to  the  right  of  cancellation  by 
the  city  on  three  months1  notice  t<>  the  companiee,  rhe 
extension  of  the  period  is  to  in-  upon  resolution  of  the 
Board  of  Public  Service  Commissioners  of  the  city, 
spproved  by  a  two  thirds  vote  of  the  Council,  ami  the 
cancellation  is  to  be  upon  the  vote  of  the  Public  Service 

Commission,  approved   by   :i    majority    vote  of   thr   CoUfl 
cil.  or  by  a  majority  vote  of  the  people  under  the  initia 

tive  or  others 
2.  The  companies  will  distribute  the  city's  electrical 

energy  over  their  lines  to  consumers  within  the  city, 
and  furnish  all  additional  electrical  energy  necessary, 
subject  to  a  minimum  of  25,000  hp.,  at  .'5<>  per  cent 
annual  load  factor.  Rates  for  company  energy  are 
to  be  the  same  as  in  the  main  contract  already  de- 
scribed. 

.'{.  The  maintenance  and  extensions  of  the  distribut- 
ing systems  and  the  conduct  of  the  business  hereunder 
shall  be  subject  to  a  supervising  board,  consisting  of 
two  representatives  from  the  city  and  two  representing 
companies.  If  a  majority  cannot  agree,  they  may 
select  a  fifth  as  arbiter,  or  on  important  matters  refer 
to  the   Railroad  Commission. 

4.  The  companies  are  to  have  charge  and  control  of 
all  matters  pertaining  to  operation  of  the  distributing 
system,  making  all  collections  from  consumers.  It  is 
not  the  intent  that  the  powers  of  the  board  of  control 
shall  go  to  the  extent  of  hiring  or  discharging  em- 
ployees, fixing  of  salaries  or  such  details  of  operation. 

6.  From  the  amounts  collected  from  consumers  the 
companies  will  retain  as  compensation  the  following: 

(a)  Interest  at  the  rate  of  8  per  cent  per  annum 
on  the  purchase  price  for  the  distributing  systems, 
namely,  $8,270,000,  plus  the  cost  of  extensions  and 
betterments  after  Jan.   1,  1917. 

(b)  Interest  at  the  rate  of  6  per  cent  per  annum 
from  May  1  on  $130,000  of  the  severance  damage  as 
a  result  of  rendering  plant  capacity  idle.  (The  re- 
mainder of  the  severance  will  not  have  occurred.) 

(c)  Actual  cost  of  operation  and  maintenance,  in- 
cluding taxes  and  licenses. 

(d)  For  electrical  energy  furnished  by  the  companies. 

(e)  Depreciation  allowance  at  the  rate  of  3.36  per 
cent  per  annum. 

The  remainder  of  such  collections  from  consumers 
shall  be  paid  to  the  city  and  a  plan  is  provided  under 
which  these  payments  will  be  made  daily  upon  esti- 
mates to  be  adjusted  monthly. 

It  is  provided,  however,  that  in  case  the  purchase 
price  of  the  distributing  systems  be  paid  by  the  city 
within  the  time  and  in  accordance  with  the  provisions 
set  forth  in  the  purchase  agreement,  the  city  shall,  at 
the  time  of  making  payment  of  such  purchase  price, 
be  entitled  to  a  credit  on  such  purchase  price  of  an 
amount  equivalent  to  one-fourth  of  all  sums  payable 
to  the  companies  for  interest  as  outlined  in  (a). 

6.  The  depreciation  allowance  shall  constitute  a  de- 
preciation fund  which  is  held  in  trust  by  the  com- 
panies and  will  bear  interest  at  the  rate  of  4  per  cent 
per  annum,  accruing  for  the  benefit  of  the  fund.  All 
necessary  replacements  may  be  made  from  such  fund. 
In  the  event  that  the  city  finally  purchases  the  prop- 
erty, the  balance  remaining  in  the  depreciation  fund 
shall  go  to  the  city,  but  if  the  properties  are  not  pur- 
chased by  the  city  the  depreciation  fund  shall  belong 
to  the  companies. 

7.  The  city  agrees  not  to  parallel  the  companies'  lines 
during  the  period  of  this  temporary  agreement. 

Immediately  following  the  execution  of  the  temporary 
agreement  the  two  power  companies  commenced  distrib- 


utiiie  through  then-  systems  the  power  generated  by  the 

hydroelectric  plant  owned  bj   the  city  of  i-os  Angeles. 
Apt  seem  to  Indicate  thai  tin-  plan  will  work 

out    ati  lactmih  to  both  parties  to  the  agreement. 

However,  the  thud  power  company  in  Lot  Angeles, 
the  Los  Angeles  Gas  &  Electric  Corporation,  has  not 
been  a  party  to  the  two  agreements  herein  referred  to, 
and   Immediately  following  the  execution  of  the  tern 
porary  egret  tnent  this  corporation  filed  an  action  in  the 

Superior  Court    requiring  the  City  to  show  cause  why  it 
should  not  be  restrained   from  continuing  the  operation 

Of  the  temporary  agreement.     The  case  will  probably  be 

for  trial  on  the  question  of  whether  the  city  shall 
be  restrained  from  alleged  violation  of  the  charter. 
The  arguments  in  the  writ  are: 

1.  That  the  contract  violates  the  city  charter,  which 
forbids  the  sale,  transfer  or  lease  of  the  aqueduct 
power  without  a  two-thirds  vote  of  the  people. 

2.  That  it  violates  the  section  of  the  charter  which 
requires  that  the  city  shall  call  for  bids  for  the  pur- 
chase of  anything  of  more  than  $500  value. 

3.  That  it  violates  the  terms  of  the  public  utilities 
act,  which  forbids  the  merger  or  lease  of  the  property  of 
the  two  power  corporations  with  the  city  of  Los  An- 
geles without  the  approval  of  the  State  Railroad  Com- 
mission. 

4.  That  it  violates  that  section  of  the  State  constitu- 
tion which  forbids  the  lenling  of  the  city's  credit  to  any 
person,  firm  or  corporation  because  the  city  guarantees 
the  payment  of  bills  of  the  two  power  corporations 
under  the  operating  agreement. 

In  the  meantime  the  Southern  California  Edison  Com- 
pany and  Pacific  Light  &  Power  Corporation  have  filed 
an  application  with  the  State  Railroad  Commission  for 
a  determination  of  whether  or  not  the  temporary  oper- 
ating agreement  is  subject  to  the  commission's  jurisdic- 
tion, and  if  the  commission  determines  that  it  has  jur- 
isdiction it  is  asked  to  pass  immediately  upon  the 
validity  of  the  agreement. 


LOS  ANGELES  NOW  SERVED 

BY  MEANS  OF  AQUEDUCT  POWER 

Private  Companies  Are  Distributing  City  Energy  and 

Paying  City  About  $2,200  Daily — Bond 

Election  to  Be  Postponed 

Since  May  1  power  generated  on  the  Los  Angeles 
aqueduct  has  been  turned  into  the  city  systems  of  the 
Southern  California  Edison  and  the  Pacific  Light  & 
Power  companies,  which  have  served  as  the  city's  dis- 
tributing agents.  This  is  being  done  under  the  terms 
of  the  temporary  agreement  printed  on  this  page. 

At  the  outset  the  daily  proceeds  which  the  city  real- 
ized from  energy  delivered  to  the  power  companies  were 
about  $2,300,  of  which  the  Edison  company  handled 
about  $1,500  and  the  Pacific  Light  &  Power  about  $800. 
Mayor  Woodman  proposed  that  $12,500  be  set  aside 
each  week  from  the  proceeds  to  meet  interest  and  sink- 
ing fund  requirements  on  the  power  bonds.  He  ex- 
pects that  at  this  rate  it  will  be  possible  to  reduce 
taxes  to  be  collected  by  the  city  for  the  coming  fiscal 
year  about  11  per  cent.  The  Mayor,  the  city  legal  de- 
partment and  the  City  Council  on  May  9  seemed  to  agree 
that  it  would  be  well  to  delay  the  $12,000,000  power 
bond  issue  until  later  in  the  year,  perhaps  September, 
instead  of  submitting  it  on  Ju»e  5. 
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AMERICAN  CAPITAL  IN 

AUSTRALIAN  COMPANY 

Lee,   Higginson  &  Company  Purchase  of  Bonds  of 

Melbourne  Electric  Company,  They  Hope, 

Will  Be  Followed  by  Others 

A  block  of  $1,250,000  of  6  per  cent  general  mortgage 
convertible  bonds  of  the  Melbourne  (Australia)  Electric 
Supply  Company,  Ltd.,  was  purchased  recently  by  Lee, 
Higginson  &  Company,  bankers  of  New  York  and 
Boston. 

The  investment  of  American  capital  in  an  electric 
utility  located  so  far  away  as  Australia  is  so  unusual 
that  Lee,  Higginson  &  Company  were  asked  whether 
they  regard  the  transaction  as  an  isolated  case  or  as  the 
forerunner  of  others.  In  reply  they  write  to  the  Elec- 
trical World: 

"We  purchased  this  issue  of  bonds  because  we  believed 
that  it  afforded  an  opportunity  for  the  safe  investment 
of  American  capital  at  a  rate  of  interest  much  higher 
than  prevails  in  this  country  for  loans  of  similar  secu- 
rity. The  transaction  did  not  represent  the  acquisition 
of  any  stock  interest  at  all. 

"It  has  long  been  our  practice  to  seek  issues  of  bonds 
which  we  considered  amply  secured  and  which  net  a  fair 
return  for  the  investor.  In  doing  this  it  has  been  neces- 
sary at  times  to  go  to  far  distant  points,  and  in  some 
fields  we  might  almost  be  considered  as  pioneers. 

"Some  fifteen  or  twenty  years  ago  we  began  buying 
issues  of  public  utility  companies  in  the  Far  West  which 
yield  more  attractive  rates  on  the  money  invested  than 
properties  of  similar  earning  power  in  the  East.  It  took 
years  of  education,  however,  before  the  investing  public 
here  was  willing  to  buy  securities  of  companies  so  far 
afield.  Many  of  the  issues  which  we  brought  out  then, 
and  which  we  sold  with  comparative  difficulty,  are  now 
underlying  bonds  of  large  well-known  companies,  whose 
junior  securities  are  so  well  known  that  it  is  hard  to 
realize  that  people  a  few  years  ago  had  hesitated  in 
their  purchase. 

"The  continuation  of  the  war,  together  with  the  Brit- 
ish treasury  regulation  prohibiting  almost  entirely  the 
raising  of  new  capital  within  the  British  Isles,  caused  a 
situation  in  regard  to  companies  that  had  originally 
been  financed  in  London  of  which  we  thought  advantage 
should  be  taken  by  the  American  investor.  The  Mel- 
bourne company  had  an  enviable  record  of  earnings  and 
its  reputation  was  high.  English  capital  had  originally 
been  readily  available  to  it,  and  if  it  had  not  been  for 
the  coincidence  of  the  war  we  never  would  have  had  the 
opportunity  to  buy  this  issue. 

"You  may  be  interested  to  know  that  this  offering 
was  remarkably  well  received  here.  Although  brought 
out  at  a  time  when  the  investment  bond  market  in  this 
country  was  poor,  the  issue  was  oversubscribed  in  two 
days  and  was  disposed  of  at  once  at  a  good  premium. 


"We  hope  this  will  be  only  one  of  many  similar  trans- 
actions. The  English  investor  has  long  been  regarded 
as  a  keen  judge  of  securities,  and  ordinarily  he  is  satis- 
fied with  a  lower  rate  of  interest  on  his  money  than  are 
we  in  this  country.  It  is  therefore  a  distinct  oppor- 
tunity for  us  to  be  able  to  buy  the  securities  with  which 
he  is  familiar  and  of  which  he  approves  at  rates  of 
interest  better  than  we  are  accustomed  to  receive." 

The  bonds  were  offered  to  the  public  at  96.75  and  in- 
terest, yielding  6.75  per  cent  interest.  They  are  con- 
vertible into  either  preference  or  ordinary  stock. 


MOTION  PICTURES  EFFECTIVE 

IN  IMPRESSING  SAFETY  WORK 

Underwriters'   Laboratories    Develop  Films   for   Use 

by  Electrical  Inspectors  and  Others  to 

Promote  Care  in  Fire  Prevention 

The  Underwriters'  Laboratories  have  provided  them- 
selves with  a  supply  of  motion  pictures  for  use  by  elec- 
trical inspectors  and  others  in  safety  publicity  work. 
These  pictures  are  available  without  charge  to  officials, 
organizations  and  individuals  co-operating  in  the  main- 
tenance of  suitable  standards  of  protection  against  fire 
and  accident.  While  the  pictures  include  other  subjects 
than  electrical  testing,  there  is  enough  of  this  to  make 
them  suitable  for  electrical  men.  There  are  shown  tests 
on  switches  and  sockets,  wires,  cords,  conduits  and  fuses, 
and  various  other  things  employed  in  domestic  and  in- 
dustrial applications  of  electricity. 

It  is  not  undertaken,  of  course,  to  show  all  of  the  tests 
that  the  Underwriters  make  on  any  given  product;  the 
pictures  cover  only  parts  of  the  work  that  could  be 
photographed  rather  easily  and  that  have  been  found 
to  be  interesting  to  the  layman  as  well  as  the  engineer. 
A  typewritten  lecture  is  furnished  when  it  is  desired. 
This  lecture  can  be  used  to  describe  the  various  scenes 
on  the  films  as  they  are  projected,  and  there  is  also 
suitable  matter  for  use  by  the  lecturer  in  leading  up 
to  the  pictures. 

The  laboratories  have  other  motion  pictures  which  are 
of  a  non-technical,  human-interest  sort,  and  these  are 
likewise  available  for  meetings  arranged  for  safety 
publicity.  One  of  these  is  a  two-reel  feature  and  the 
other  a  three-reel  picture.  The  two-reel  film  was  made 
for  the  laboratories  by  the  Essanay  Film  Manufactur- 
ing Company.  Co-operation  of  the  Chicago  Bureau  of 
Fire  Prevention  and  Public  Safety  and  the  Chicago  fire 
and  police  departments  made  it  possible  to  include  scenes 
which  cannot  be  obtained  for  commercial  films.  The 
other  of  these  two  subjects  was  obtained  through  the 
courtesy  of  the  New  York  City  fire  department. 

Applications  for  the  pictures  may  be  made  to  the 
Chicago,  New  York,  Boston  or  Pittsburgh  offices  of  the 
Underwriters'  Laboratories. 


MOTION    PICTURES    THAT    AID    IN   THE    SAFETY    MOVEMENT 
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Commission 

Rulings 

Important  decision!  "f  tarious  stats 
bodies  Involving  or  effecting  electric 
light  unci  power  utilil 


Potomac    Electric   Power    Bonds    \u 
thoriied.    The    Public    Utilities 

mission  ni"  the  District  <>r  Columbia  baa 
authorised  tin-  issue  of  $1,047,600  Po 
tomac  Electric  Power  Company  general 
Improvement  6  per  cent  debenture 
bonds.  The  company  Is  ordered  to  sell 
the   bonds  "at   the   highest   obtainable 

priee  under  sueh  conditions  of  sale  as 
may  be  approved  by  the  commission." 
Tin'  order  also  provides  that  the  cer- 
tificate of  authority  "is  not  to  be  con- 
strued as  a  certification  by  this  com- 
mission of  the  sufficiency  of  the  se- 
curity for  the  said  bonds  or  for  any 
bonds  issued  by  this  company,  but  is 
understood  to  mean  that  the  company 
may  apply,  and  is  required  under  the 
penalties  prescribed  in  the  public  utili- 
ties law  of  the  District  of  Columbia  to 
apply,  the  proceeds  from  the  sale  of 
the  said  bonds  to  the  purposes  specified 
in  the  order." 

Avoid  Economic  Waste  in  Service  Ex- 
tensions.— In  a  case  arising  from  an 
application  by  a  consumer  at  Tamagua 
for  gas  service  from  the  Eastern 
Pennsylvania  Light,  Heat  &  Power 
Company  the  Public  Service  Commis- 
sion of  Pennsylvania  holds:  "The  mere 
fact  of  having  corporate  rights  and 
authority  to  exercise  the  same  within 
a  borough  is  not  in  and  of  itself  a 
sufficient  and  compelling  reason,  under 
all  circumstances  and  conditions,  why 
a  public  service  company  should  be  re- 
quired to  extend  its  service  to  any  por- 
tion of  the  town  on  the  application  of 
a  prospective  consumer  within  the 
borders  of  the  municipality.  There 
should  appear  in  the  petition  for  the 
proposed  extension  of  facilities  some 
evidence  that  the  service  desired  con- 
tains some  elements  of  remuneration 
within  a  reasonable  period  of  time, 
and  that  if  granted,  it  would  not  prove 
chiefly   or  wholly  an   economic  waste." 

Modification  in  San  Joaquin  Case. — 

The  California  Railroad  Commission  has 
issued  an  order  modifying  the  rates, 
rules  and  regulations  of  the  San 
Joaquin  Light  &  Power  Corporation. 
More  than  a  year  ago  the  commission 
decided  the  San  Joaquin  case.  The 
modifications  follow  a  proceeding  in- 
itiated by  the  commission  on  its  own 
motion  to  rectify  informal  complaints 
made  by  consumers  and  by  tha  company 
The  main  issues  were  concerned  with 
the  price  to  be  paid  and  the  method 
of  payment  by  the  company  for  trans- 
formers which  the  commission  ordered 
it  to  buy  from  consumers,  and  with  the 
effect  of  the  use  of  maximum-demand 
meters  and  the  price  to  be  charged  by 
the  company  for  off-pumping-season 
service  for  agricultural  consumers.  The 
commission    now    fixes    uniform    prices 


i>aid  for  the  vario 

The   basis    is    the    pi  ire    that 

the  company  would  be  compelled  ' 
for  t  ransformei     st    pn   ent,  tiev 

depreciation  at  tin-  rate  of  .<  pi 

a     J  ear.        COSl      I        U)     DC     determined     a 

.led  on  the  consumer's  pole.  De 
preciation  i  ba  ted  upon  an  s  urns  I 
average  life  of  twenty  years.  Six  per 
cent  interest  is  to  be  paid  until  final 
payment.  The  company  from  .May  i 
last  year  to  Feb.  20  of  tins  year  bought 
1  tan  iformei  .  or  .'IT   per  ci 

I  '   O*  ned   at    t  lie   first   date    by   tie- 
power  users.    The  commission  now  or- 
higher  prices  than  those  proposed 
by   the  companj    for  tran  formers  not 

considered  by  it  to  be  standard.  An- 
other controversy  adjusted  by  the  coin- 
mission  was  as   to   the  effect    of   the    use 

of  maximum-demand  meters.  Another 
cause  of  complaint  was  in  regard  to  a 
rate  for  pumping  for  domestic  uses 
during  the  off  irrigation  season,  and  the 
present  order  provides  such  a  reason- 
able rate.  Other  matters  connected 
with  revenue  for  rural  service  and  with 
pumping  service  are  adjusted. 

Rates  in  Quincy  Decided  by  Illinois 
Com  mission. — In  the  case  affecting  the 
Quincy  Gas,  Electric  &  Heating  Com- 
pany the  Illinois  Public  Utilities  Com- 
mission has  rendered  a  decision,  some 
of  the  main  points  of  which  are:  The 
company  was  ordered  to  set  aside  an- 
nually $12,000  to  meet  accruing  depre- 
ciation in  its  gas  properties  and  $25,000 
annually  to  meet  accruing  depreciation 
in  electric  properties.  No  valuation  of 
properties  was  announced.  No  rate  of 
return  was  announced.  The  commis- 
sion's rates  differ  somewhat  from  cer- 
tain compromise  rates  which  the  com- 
pany offered  about  a  year  ago,  in  that 
the  commission's  gas  rates  are  higher 
than  the  company's  tender,  whereas  the 
commission's  electric  rates  are  some- 
what lower  than  the  company's  offer. 
Although  the  total  reduction  in  the 
company's  revenue  amounts  to  about 
$34,000  annually  on  a  basis  of  the  ex- 
isting rates,  there  is  not  such  a  saving 
to  the  consumers  on  a  basis  of  the  com- 
promise rates.  The  rates  announced  by 
the  commission  will  probably  produce 
an  annual  revenue  of  $10,000  less  than 
the  company's  compromise  offer.  The 
company  has  accepted  the  rates  and 
agreed  to  place  them  in  effect  as  of  May 
1,  1917.  The  new  schedule  of  electric 
rates  is  as  follows:  Residential  light- 
ing— For  the  first  25  kw.-hr.  used  per 
month,  9  cents  per  kilowatt-hour;  for 
all  over  25  kw.-hr.,  6  cents;  minimum 
bill  per  month  per  meter,  75  cents. 
Commercial  lighting — For  the  first 
thirty  hours'  use  of  the  maximum  de- 
mand, 9  cents;  for  the  next  thirty  hours' 
use,  6  cents;  for  all  over  sixty  hours' 
use,  3  cents;  minimum  bill  per  month 
per  meter,  $1.  Alternating-current 
power  service — For  the  first  15  kw.-hr. 
used  per  month  for  each  horsepower  of 
demand,  6  cents;  for  the  next  1000 
kw.-hr.,  2  cents;  for  the  next  1000 
kw.-hr.,  Wz  cents;  for  the  next  14  000 
kw.-hr.,  0.75  cent;  for  all  in  excess  of 
above,  0.54  cent;  minimum  bill  per 
horsepower,  75  cents.  The  total  annual 
reduction  in  electric  revenue  is  esti- 
mated at  $26,000. 


Recent  Court 

Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  sad 
other  public-utility  companies, 


Review  nj  Commission  Findings. — It 
was  not  intended  that  the  courts  should 
interfere  with  the  public  service  com 
missions  or  review  then-  determinations 
further  than  is  necessary  to  keep  them 
within  the  law  and  to  protect  the  con- 
stitutional rights  of  the  corporations 
over  which  they  are  given  control,  ac- 
cording to  the  Appellate  Division  of  the 
New  Vork  Supreme  Court  (104  N.Y.S. 
810). 

Right  of  Utility  to  Acquire  Public- 
Land. — Lands,  although  acquired  by  a 
public  commission,  if  not  acquired  for 
public  use,  are  still  subject  to  con- 
demnation, it  was  held  by  the  Appel- 
late Division  of  the  New  York  Supreme 
Court  (164  N.Y.S.  430).  The  law  pro- 
viding that  forest  preserves  shall  be 
forever  kept  wild  forest  land,  applying 
only  to  "lands  now  owned  or  hereafter 
acquired,  does  not  affect  the  right  of  a 
public  service  corporation  or  of  the 
State  to  acquire  the  lands." 

Right  of  Property  Owners  Regarding 
Tree  Trimming. — While  the  owner  of 
property  in  front  of  which  trees  are 
grown  and  standing  has  only  a  qualified 
or  limited  interest  in  them,  an  interest 
subject  and  subordinate  to  the  rights  of 
the  city  to  trim  and  remove  the  trees 
whenever  the  public  interests  require 
such  action,  if  a  person  injures  such 
trees  without  lawful  right  or  authority, 
the  owner  can  recover  such  damages  as 
he  may  be  able  to  show  he  has  suffered 
by  reason  of  any  depreciation  in  the 
value  of  his  property  occasioned  by  the 
injury  to  the  trees,  the  District  Court 
of  Appeal,  Third  District,  California, 
held  (164  P.  35).  Cities  and  towns  are 
empowered,  as  agents  of  the  State,  to 
grant  to  public  utility  corporations, 
such  as  those  engaged  in  the  distribu- 
tion of  water,  gas,  electricity  or  the 
transmission  of  telegrams,  etc.,  the 
right  to  use  the  streets  in  a  reasonable 
manner.  A  telegraph  company  did  not 
subject  itself  to  an  action  for  damages 
when  it  cut  the  branches  of  trees  grow- 
ing in  front  of  city  property  along  a 
sidewalk  to  clear  its  wires  to  prevent 
interference  with  their  proper  opera- 
tion. A  telegraph  or  telephone  cor- 
poration, in  trimming  or  severing  the 
branches  of  trees  to  prevent  contact  of 
wires  therewith,  can  do  no  more  than 
is  necessary  for  the  proper  and  effi- 
cient working  of  wires  without  subject- 
ing itself  to  civil  liability  for  damages. 
In  an  action  by  property  owners  against 
a  telegraph  company  for  damages 
caused  by  the  company  cutting  off  the 
branches  of  trees  in  front  of  plaintiffs' 
property  to  clear  its  wires,  the  burden 
was  on  plaintiffs  to  show  either  that  it 
was  entirely  unnecessary  to  remove  any 
branches  from  the  trees  or  that  the 
company  removed  more  than  it  had  to. 
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Old  Edison  Building  Defense  Head- 
quarters.— The  old  building  of  the  Com- 
monwealth Edison  Company,  Chicago, 
120  West  Adams  Street,  has  become  the 
headquarters  of  the  Illinois  Council  of 
National  Defense.  The  use  of  the  build- 
ing has  been  donated  for  this  purpose 
by  Samuel  Insull,  chairman  of  the 
Illinois  council. 

Awards  by    Franklin   Institute. — The 

Franklin  Institute  of  Philadelphia, 
through  its  committee  on  science  and 
the  arts,  has  made  awards  of  medals  to 
the  following  for  papers  published  in  its 
Journal  for  1916:  Ulric  Dahlgren,  pro- 
fessor of  biology,  Princeton  University; 
George  A.  Rankin,  late  of  the  Geo- 
physical Laboratory,  Carnegie  Institu- 
tion, Washington,  D.  C;  Prof.  A.  E. 
Kennelly,  F.  H.  Archard  and  A.  S. 
Dana,  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass.;  John  D. 
Ball,  late  of  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  and  Dayton 
C.  Miller,  professor  of  physics,  Case 
School  of  Applied  Science,  Cleveland. 

Earnings  of  Ontario  Power  Company. 

— The  report  of  the  Ontario  Power  Com- 
pany, Niagara  Falls,  Ont.,  and  the  On- 
tario Transmission  Company,  Ltd.,  for 
1916,  eliminating  inter-company  pay- 
ments, shows  total  sales  of  power  of 
$2,396,277,  less  $531,007  for  purchased 
power,  or  $1,865,270.  Government 
rental  was  $105,560,  leaving  gross  earn- 
ings of  $1,759,710.  Operating  ex- 
penses were  $233,108;  to  the  net  earn- 
ings of  $1,526,602  there  was  added 
$140,162  other  income,  making  a  total 
of  $1,666,764.  Insurance,  taxes  and  re- 
funding expenses  aggregated  $185,348; 
from  the  balance  of  $1,481,416  there 
was  deducted  $932,718  interest,  the  sur- 
plus earnings  therefore  being  $548,698. 

War  Relief  for  British  Professional 
Classes. — Lewis  B.  Stillwell  has  re- 
ceived from  Major  Leonard  Darwin, 
chairman  of  the  Professional  Classes 
War  Relief  Council  of  Great  Britain, 
a  letter  expressing  in  behalf  of  the 
council  appreciation  of  the  contribu- 
tions of  American  engineers.  Mr.  Still- 
well  is  treasurer  of  the  fund  for  which 
subscriptions  were  solicited  by  the  cir- 
cular issued  on  March  10,  1917,  signed 
by  seventy-six  representative  members 
of  national  engineering  societies  in  this 
country.  The  Farmers'  Loan  &  Trust 
Company,  New  York,  states  that  the 
subscriptions  to  May  11  aggregated 
$11,793.  This  sum  has  been  contributed 
by  1154  engineers.  Mr.  Stillwell  ex- 
presses the  hope  that,  "in  view  of  the 
fact  that  we  are  now  actually  at  war 
as  allies  of  our  British  friends,  those 
who  have  not  hitherto  contributed  will 
act  promptly  in  aid  of  this  worthy  and 
urgent  cause."  Major  Darwin  wrote 
in  his  letter:  "In  the  interests  of  your 
own  country,  and  in  order  to  safeguard 
the  civilization  of  the  world,  you  also 
have  been  compelled  to  join  this  terrible 
strife,  and  I  am  certain  that,  though  our 
beneficiaries  would  have  been  deeply 
grateful  to  you  in  any  case,  yet  it  is 
far  pleasanter  for  them  to  receive  this 
succor  from  the  hands  of  an  ally.  All 
of  them  and  all  of  us  will  ever  remem- 
ber America's  help  in  the  hour  of  our 
need." 


Current  News 
and  Notes 

Timely  items  on  electrical  happi 
luroughout  the  world,  together  with 
brief  Holes  of  genera]  interest. 


Electrical  Equipment  and  Machinery 
in  Sao  Paulo. — United  States  Consul 
Charles  L.  Hoover,  Sao  Paulo,  Brazil, 
writes  that  the  development  of  the 
trical  industry  in  the  two  states  at  pres- 
ent included  within  the  Sao  Paulo  dis- 
trict— Sao  Paulo,  except  Santos,  and 
Parana — is  well  advanced,  and  all  the 
larger  cities,  even  some  of  the  villages, 
have  modern  plants  which  generate  elec- 
trical energy  for  both  light  and  power. 
Sao  Paulo,  a  modern  city  of  500,000 
inhabitants,  has  a  hydroelectric  plant 
which    generates    16,000    kw. 

Bird's  Nest  in  Arc  Lamp  in  Cincin- 
nati.— Recently  C.  G.  Stander,  an  em- 
ployee of  the  Union  Gas  &  Electric 
Company  of  Cincinnati,  found  that 
English  sparrows 
had  built  a  nest  in 
an  arc  lamp.  The 
top  of  the  lamp  had 
been  broken  so  that 
the  birds  found  a 
warm  place  for  a 
home.  Evidently  tha 
nest  which  they  built 
was  occupied 
through  most  of  the 
winter.  The  birds 
picked  the  wires  and 
this  interfered  with 
but  did  not  stop  the 
illumination.  Atten- 
tion was  thus  called 
to  the  lamp,  and  in- 
vestigation showed  the  presence  of  the 
nest,  which  had  been  built  so  as  to  fill 
part  of  the  interior.  The  birds  had  not 
been  harmed  by  their  experience. 

W.  D'A.  Ryan  Presented  with  Loving 
Cup. — W.  D'A.  Ryan  has  been  presented 
by  the  people  of  San  Francisco  with  a 
silver  loving  cup  as  a  token  of  apprecia- 
tion of  his  work  in  lighting  the  exposi- 
tion and  creating  the  "Path  of  Gold" 
on  Market  Street.  The  cup,  purchased 
through  popular  subscription,  is  sur- 
mounted by  two  small  replicas  of  the 
artistic  standards  of  the  "Path  of 
Gold"  lighting  system  and  stands  upon 
a  base  of  California  redwood  burl.  Upon 
the  face  of  the  cup  is  inscribed,  "To 
D'Arcy  Ryan  in  recognition  of  his 
genius  in  lighting  the  Panama  Pacific 
International  Exposition  and  the  'Path 
of  Gold.'  Presented  by  the  people  of 
San  Francisco  by  popular  subscription." 
The  presentation  was  made  at  a  lunch- 
eon on  May  9,  presided  over  by  John  S. 
Walter,  president  of  the  Downtown  As- 
sociation, and  attended  by  about  200 
business  men.  Among  the  speakers 
were  Charles  C.  Moore,  president  of  the 
exposition;  John  A.  Britton,  vice-presi- 
dent and  general  manager  Pacific  Gas 
&  Electric  Company,  and  Edward  L. 
Nolan,  chairman  of  the  supervisors' 
lighting  committee. 


Electric  Plant  in  Bocas  del  Toro.— 
overnment  of  Panama  has  author- 
ized the  Municipal  Council  of  BOCM  del 
Toro  to  contract  a  loan  with  a  domestic 
banking  house  for  $20,000,  to  be  used 
for  the  purpose  of  establishing  an  elec- 
tric  lighting  plant. 

Centralization    of    Ownership    in    <.<r- 

many. — An  article  on  "Long-Distance 
Supply  of  Electricity  in  Germany," 
from  United  States  Consul  Charles  S. 
Winans,  Nuremberg,  dated  Dec.  29, 
L916,  quotes  a  report  by  Wilhelm  Beck, 
Steglitz,  which  concludes:  "Through 
the  uniform  electrical  supply  of  whole 
countries  a  compensation  in  the  demand 
for  power  will  be  assured,  with  the  pos- 
sibility of  utilizing  all  plants  more  uni- 
formly and  economically  than  before, 
when  many  local  works  at  times  had 
excessive  demands  made  upon  them 
while  at  other  times  they  had  to  supply 
only  a  small  quantity  of  energy.  Re- 
gardless of  other  savings  in  a  compre- 
hensive organization  of  electrical  pro- 
duction and  distribution,  one  may  not, 
from  the  standpoint  of  political  econ- 
omy, disregard  the  circumstances  that 
our  natural  sources  of  power  and  land 
resources  will  not  be  squandered  by 
careless  working,  but  will  be  exploited 
in  a  productive  and  suitable  manner  for 
the  general  welfare  of  the  country  at 
large." 

Wisconsin  Commission  Exhibit  at 
State  Electrical  Convention. — At  the 
recent  convention  of  the  Wisconsin 
Electrical  Association  the  engineers  of 
the  Railroad  Commission  conducted  an 
exhibit  for  the  commission.  The  regu- 
lar inspectors'  conference  was  made  to 
coincide  with  the  convention  date,  and 
practically  all  of  the  commission's  tech- 
nical force  was  on  hand  to  show  the 
operating  men  about  the  exhibit.  A 
chart  gave  the  commission's  service 
rating  in  per  cent  for  every  gas  and 
electric  company.  This  percentage  is 
determined  for  every  plant  according  to 
a  plan  of  grading  worked  out  by  the 
commission,  based  on  adherence  to  the 
commission's  operating  rules.  One 
group  of  curves  in  the  exhibit  was  de- 
signed to  show  the  necessity  of  in- 
stalling all  meters  indoors.  It  indi- 
cated the  harmful  effect  of  temperature 
changes  on  the  accuracy  of  many  differ- 
ent types  of  meters.  Other  curves 
showed  the  extent  of  errors  in  master 
meters  sent  to  the  commission  for  test. 
To  show  that  the  rotating  standard  is 
not  the  last  word  in  accuracy,  there 
were  set  up  a  potentiometer  with  pri- 
mary standards,  a  galvanometer  and  a 
tuning-fork  timing  device.  There  was 
also  shown  a  shop  standard  that  could 
be  used  for  checking  the  master  meter 
or  rotating  standard.  Three  types  of 
graphic  meters  were  displayed.  One 
display  consisted  of  three  current  trans- 
formers and  curves  showing  operating 
characteristics  of  each.  About  the  room 
were  groups  of  photographs  and 
placards.  J.  N.  Cadby,  engineer  of  the 
commission,  who  had  charge  of  the  ex- 
hibit, stated  that  at  no  time  during 
the  convention  did  the  exhibit  lack  in- 
terested visitors.  It  proved,  he  said. 
of  mutual  value  to  the  commission  and 
the  plants  because  of  its  educational 
characteristics. 
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Electric    Club   and    Jovian    League   on 
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I  in    Societj    for    Electrical    Develop 
Hunt.  Inc.     A   meeting  of  the  Society 
for   Electrical    Development,   Inc.,   was 
held  on  May  B  al  the  office  of  the  so- 
ciety in  the  Engineering  Societies  B 
bag,  29  RTe  I  Thirty-ninth  Street,  New 

llhiminaimu  Engineering  Society. — 
The  application  of  artificial  illuminanta 

in  blade  and  white  and  color  photog- 
raphy was  described  by  John  II.  Powrie 
before  the  New  York  Section  of  the 
illuminating  Engineering  Society  on 
May  10. 

San  Francisco  Electrical  Develop- 
ment and  Jovian  League. — At  the  May 

i)  meeting  of  this  association  W.  W. 
Hanscom  described  advances  in  wireless 
telegraphy,  outlining  the  methods  used 
and  the  remarkable  degree  of  success 
which  has  attended  recent  improve- 
ments. 

Dealer  Help  Service  Furnished  by 
Manufacturers. — William  H.  Easton  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company  spoke  on  the  subject 
of  "Dealer  Help  Service  Furnished  by 
Manufacturers"  before  the  Technical 
Publicity  Association,  New  York  City, 
on  .May  10,  being  followed  by  Z.  M. 
Hyer,  manager  of  the  United  Electric 
Shop,  who  spoke  from  the  standpoint  of 
the  dealer.  The  subject  of  conventions 
and  convention  exhibits  was  discussed 
by  Carroll  H.  Dunning. 

Cincinnati  Electric  Club  Elects  Offi- 
cers.— On  April  16  the  Electric  Club  of 
Cincinnati  elected  the  following  officers 
for  the  ensuing  year:  President,  J.  A. 
Breet,  district  manager  Westinghouse 
Electric  &  Manufacturing  Company; 
first  vice-president,  L.  T.  Milner,  dis- 
trict manager  Western  Electric  Com- 
pany; second  vice-president,  T.  E. 
Wickham,  secretary  and  treasurer 
Union  Gas  &  Electric  Company;  secre- 
tary and  treasurer,  O.  B.  Marsh,  man- 
ager Federal  Sign  System  (Electric) 
Company;  board  of  directors,  T.  J. 
Creaghead,  president  Creaghead  En- 
gineering Company;  Walter  A.  Draper, 
vice-president  Cincinnati  Traction  Com- 
pany, and  W.  J.  Hanley,  district  man- 
ager General  Electric  Company. 

Electrical  Supply  Jobbers'  Associa- 
tion of  the  Pacific  Coast. — The  regular 
quarterly  meeting  of  this  association 
was  held  at  Del  Monte  on  April  26,  27 
and  28.  A  paper  on  merchandising 
which  was  presented  by  A.  W.  Childs 
at  the  recent  Riverside  convention  of 
the  N.  E.  L.  A.  was  read  and  discussed 
in  detail.  The  question  of  how  best 
to  handle  slow-moving  stock  received 
careful  consideration,  and  there  was 
also  a  debate  on  the  question  of  adopt- 
ing a  uniform  vacation  period.  This 
last  subject  is  one  of  considerable  im- 
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portance  In  affecting  economise  and  is 
the  logical  successor  to  the  agreemenl 
ai'uut   suspending  business  between   12 

Sild     I     O'clock,     which     the     association 

members  recently  approved  and  which 
resulted    In    a    considerable   saving   to 

those    indorsing   it. 

\eu  ¥ork  Section  <>i  the   v.  S.  M.  E. 
The  development  of  the  poppet-valve 

steam  engine,  with  special  reference  to 
its  present  status  in  the  United  States, 
was  the  subject  of  an  address  made  on 
\l.i>  B  by  Siegfried  Rosensweig  before 
B  New  York  meeting  of  the  American 
Society  of  Mechanical   Engineers. 

Kansas  City  Jovian  League. — The 
Jovian  Electric  League  of  Kansas  City 
held  a  rejuvenation  May  7  at  which  nine 
candidates  were  initiated,  the  program 
being  under  the  direction  of  J.  F.  Brat- 
ney  and  F.  L.  Funsten,  first  and  second 
tribunes.  The  Electric  League  was  well 
represented  at  a  dinner  May  8  in  honor 
of  the  city-planning  conference,  more 
than  1500  persons,  representing  about 
twenty  organizations,  being  present. 

Southwestern  Illuminating  Society. — 
The  Southwestern  Illuminating  Society 
was  organized  in  Kansas  City,  Mo.,  re- 
cently, and  now  has  a  membership  of 
eighteen  firms,  including  all  but  one 
firm  showing  fixtures  or  concerned  with 
lighting.  So  far  only  Kansas  City 
firms  have  been  invited  to  join,  but  the 
society  expects  to  extend  its  scope  be- 
yond that  city.  Meetings  are  held  on 
the  first  and  third  Thursdays  of  each 
month.  The  society  was  organized  to 
develop  the  industry  in  the  Kansas  City 
section,. raise  its  standards,  and  educate 
the  men  in  the  business  as  well  as  the 
public.  It  is  believed  that  the  firms 
themselves  have  not  fully  appreciated 
the  opportunities  of  illumination  and 
what  each  might  do  to  enhance  its  dig- 
nity and  importance.  The  first  definite 
work  taken  up  has  been  the  educational 
propaganda  with  reference  to  costs. 
The  members  contribute  their  own  ex- 
perience in  estimating  jobs  and  keep- 
ing accounts.  Firms  have  discovered 
that  they  were  supplying  fixtures  at 
less  than  cost,  and  others  that  they  were 
selling  items  at  about  cost,  without 
any  charge  for  service  or  handling,  let 
alone  interest  or  profit  on  investment. 
Eventually  a  credit  interchange  bureau 
will  be  established.  The  educational 
committee  is  now  working  out  its  pro- 
gram for  the  further  help  of  members 
and  for  a  series  of  steps  toward  the 
education  of  the  buying  public  in  illum- 
inating matters.  This  committee  con- 
sists of  R.  O.  Fritz,  E.  W.  Cowan,  Al- 
bert Jacobson  and  Henry  C.  Forster. 
The  officers  of  the  society  are:  Presi- 
dent. John  J.  McGee;  vice-president, 
W.  T.  Flippen;  secretary,  A.  S.  Viner, 
and  treasurer,  S.  P.  Russick. 


Pittsburgh   .Section,    A.    I.   B.   K.— The 

May  meeting  of  the  Pittsburgh  Section 

Of   the     \iim  nc.-in    In    Mute   of    filed  ncal 

Engineers  was  held  on  May  B.    Modern 
warfare  w»    the  principal  topic  <>f  the 
Ing. 

\nnnal    (  omentum    ol     \cv\     England 

Section  of  the  V  E.  L.  a.-  The  ninth 

annual  convention  of  the  New  England 
Section    Of    the    National    Electric    Light 

v   in  ia! ion  will  be  held  at  New  Lo 

<  onn.,  Sept.    I  I    to   11    inclusive. 

Electrical  Contractors'  Association 
of  Massachusetts. — The  next  annual 
meeting  of  the  Electrical  Contractors' 

Association  of  Massachusetts  will  be- 
held in  September  at  Worcester,  Mass. 
Further  details  of  this  meeting  will  be 
announced  later. 

Schenectady  Section  of  the  A.  I.  E.  E. 
— J.  B.  Taylor  addressed  the  Schenec- 
tady Section  of  the  American  Institute 
of  Electrical  Engineers  on  May  4  on  the 
subject  of  "Acoustical  Engineering  and 
a  Review  of  the  Characteristics  of 
Noise,  Speech  and  Musical  Sounds." 
This  lecture  was  illustrated  and  some 
demonstrations   were   made. 

Electrical  Development  and  Jovian 
League  of  San  Francisco. — At  the  May 
2  meeting  of  this  association  Prof.  Ira 
W.  Howerth  of  the  University  of  Cali- 
fornia gave  a  talk  on  the  industrial 
significance  of  university  extension 
courses.  This  subject  has  received  the 
careful  consideration  of  the  league,  and 
a  committee  has  been  appointed  to  ar- 
range for  extension  courses  on  cost  ac- 
counting, correspondence,  etc.,  which 
are  expected  to  be  of  considerable 
benefit  to  the  members  at  large. 

New  Jersey  Electrical  Merchants' 
Association. — On  May  4  the  jobbers  and 
dealers  of  New  Jersey  formed  an  or- 
ganization to  be  known  as  the  New 
Jersey  Electrical  Merchants'  Associa- 
tion, with  officers  as  follows:  President, 
S.  H.  N.  Agens,  Agens  &  Company, 
Newark;  vice-president,  Meyer  Rutkin, 
Newark;  secretary,  I.  Joffre  of  Silk 
City  Electrical  Supply  Company,  Pater- 
son;  treasurer,  Abraham  Beller,  East- 
ern Electrical  Supply  Company,  Newark. 
The  executive  committee  consists  of  O. 
Frederick  Rost  of  the  Newark  Electri- 
cal Supply  Company  and  M.  Rutkin  and 
Samuel  Forster  of  the  Star  Electrical 
Supply  Company,  Newark. 

St.  Louis  Jovian  Luncheon  Meeting. — 
Under  a  plan  recently  adopted  by  the 
St.  Louis  Jovian  League — to  turn  some 
of  its  meetings  over  to  different  firms 
in  the  city — the  Union  Electric  Light  & 
Power  Company  had  charge  of  the 
luncheon  meeting  on  May  8.  Short  ad- 
dresses were  given  by  the  heads  of  the 
electric-service  companies'  different  de- 
partments, who  described  methods  of 
operation  and  recited  various  experi- 
ences.    Among  those  who  spoke  were 

C.  S.  Ruffner,  vice-president;  L.  H. 
Egan,  general  manager;  Herman 
Spoehrer,  secretary  and  treasurer;  John 
Hunter,  chief  engineer  of  power  plants; 
J.  R.  Portnell,  distribution  engineer; 
H.  W.  Eales,  electrical  engineer;  C.  E. 
Michel,  office  sales  manager,  and  John 
Abbink,    advertising    manager.      Frank 

D.  Beardslee.  general  sales  manager  of 
the  company,  presided  as  chairman. 
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N.  B.  Bertolette  succeeds  A.  P.  Mc- 
Carthy as  local  manager  for  the  Phila- 
delphia Suburban  Gas  &  Electric  Com- 
pany  at   Coatesville,   Pa. 

A.  P.  McCarthy,  Coatesville,  Pa.,  local 
manager  for  the  Philadelphia  Suburban 
Gas  &  Electric  Company,  has  been  ap- 
pointed to  a  similar  position  for  the 
company  at  Pottstown. 

James  M.  Wakeman,  general  man- 
ager of  the  Society  for  Electrical  De- 
velopment, has  been  confined  to  his 
home  with  appendicitis.  At  the  time  of 
going  to  press  the  doctors  were  hopeful 
that  no  operation  would  be  necessary. 

E.  H.  McHenry  has  retired  from  busi- 
ness, the  engineering  firm  of  McHenry 
&  Murray  having  been  dissolved  with 
the  mutual  consent  of  the  partners.  Be- 
fore forming  the  partnership  in  1913 
Mr.  McHenry  was  vice-president  of  the 
New  York,  New  Haven  &  Hartford 
Railroad  Company  in  charge  of  engi- 
neering, maintenance  and  construction 
work,  including  the  original  electrifica- 
tion of  the  road  between  New  York 
and  Stamford  and  the  extension  to  New 
Haven  now  completed. 

G.  D.  Longmuir,  who  has  been  con- 
nected with  electric  lighting  interests  in 
various  positions  of  responsibility  in 
the  State  of  Washington  for  a  number 
of  years,  has  entered  business  for  him- 
self, being  one  of  the  incorporators  of 
the  Reliance  Electric  Company,  Tacoma, 
Wash.  Mr.  Longmuir  rose  from  elec- 
trical engineer  to  general  manager  of 
the  property  at  Prosser,  Wash.,  and 
when  the  property  was  taken  over  by 
the  Pacific  Power  &  Light  Company  he 
remained  as  manager.  Later  he  was 
transferred  to  Pasco,  Wash.,  as  district 
manager  for  the  company  in  the  Colum- 
bia River  valley. 

E.  M.  Harvey  of  Chicago  was  re- 
cently appointed  electrical  engineer  of 
the  Eastern  Wisconsin  Electric  Com- 
pany at  Sheboygan,  Wis.,  succeeding 
Carroll  H.  Shaw,  who  resigned  to  be- 
come chief  engineer  of  the  Minnesota 
Utilities  Company  at  Chisholm.  Mr. 
Hervey  is  a  graduate  of  the  Massachu- 
setts Institute  of  Technology  and  has 
had  an  extensive  experience  in  electrical 
work,  having  in  recent  years  been  with 
the  Chicago  Sanitary  District  as  assist- 
ant construction  superintendent  in  the 
electrical  department.  He  has  also 
spent  three  years  with  the  city  of  Chi- 
cago as  electrical  engineer. 

T.  Norman  Jones,  Jr.,  has  been  ap- 
pointed assistant  general  manager  of 
the  Virginia  Railway  &  Power  Com- 
pany, in  charge  of  the  properties  in 
Norfolk,  to  succeed  E.  C.  Hathaway, 
resigned.  Mr.  Jones  was  born  in  Rich- 
mond, Va.,  in  1882  and  was  educated  at 
the  University  of  Virginia.  He  was 
associated  with  the  McKay  Engineering 
Company  and  the  United  Electric  Light 
&   Power  Company,   Baltimore,  and   in 

1906  entered  the  employ  of  the  company 
with  which  he  is  now  connected  as  me- 
chanical   and    electrical    engineer.      In 

1907  he  took  charge  of  operation  of  the 
Richmond  &  Chesapeake  Bay  Railway, 
returning  to  the  Virginia  Railway  & 
Power  Company  in  1911  as  chief  engi 
neer  of  railways,  which  position  he  held 
until    his    recent    promotion. 
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Maxwell  C.  Maxwell,  formerly  super- 
intendent of  power  and  plant  and  of  the 
tool  machine  department  of  the  Yale  & 
Towne  Manufacturing  Company,  Stam- 
ford, Conn.,  has  been  appointed  assist- 
ant general  superintendent  of  that  or- 
ganization. 

Alfred  S.  March,  New  Brunswick, 
N.  J.,  has  become  a  member  of  the 
Board  of  Public  Utility  Commissioners 
of  New  Jersey,  in  accordance  with  re- 
cent appointment  by  Governor  Edge, 
effective  May  1,  succeeding  John  J. 
Tracy,  Jersey  City,  whose  term  of 
office  has  expired. 

P.  D.  Kline  has  resigned  as  general 
manager  of  the  Ogden  (Utah),  Logan 
&  Idaho  Railway  Company  and  is  now 
manager  of  the  La  Crosse  (Wis.)  dis- 
trict of  the  Wisconsin-Minnesota  Light 
&  Power  Company,  which  is  operated 
by  the  American  Public  Utilities  Com- 
pany of  Grand  Rapids,  Mich.  Mr.  Kline 
was  associated  with  Ogden  railway  in- 
terests for  four  years,  joining  the  Og- 
den Rapid  Transit  Company  in  Febru- 
ary, 1913,  as  general  superintendent. 
Shortly  afterward  he  became  general 
manager  of  the  system,  and  when  a 
year  or  so  later  the  company  was 
merged  with  the  Logan  Rapid  Transit 
Company  into  the  Ogden,  Logan  & 
Idaho  Railway  Company  he  became  gen- 
eral manager  of  the  new  company. 
Prior  to  going  to  Utah  Mr.  Kline  was 
general  superintendent  of  the  Falkenau 
Electrical  Construction  Company  of 
Chicago,  where  he  had  full  charge  of 
all  field  construction.  In  that  capacity 
he  installed  several  large  railway  sys- 
tems, lighting  systems  and  a  number 
of  large   power  stations. 

Douglas  H.  McDougall  of  the  Toronto 
(Ontario)  Power  Company  was  elected 
fourth  vice-president  of  the  National 
Electric  Light  Association  at  the  recent 
two-day  meeting  in  New  York  City. 
Mr.  McDougall  is  very  prominent  in 
Canadian  electrical  activities,  being 
president  of  the  Canadian  Electrical  As- 
sociation and  treasurer  of  the  Electrical 
Development  Company,  the  Toronto  & 
Niagara  Power  Company  and  the  Lon- 
don (Ont.)  Electric  Company.  Mr.  Mc- 
Dougall was  born  in  Toronto  in  1874. 
In  1893,  after  experience  in  the  United 
States  in  accounting  work,  he  returned 
to  Toronto  as  treasurer  of  the  Electrical 
Development  Company  of  Ontario,  Ltd., 
taking  charge  of  the  finances  of  this 
company.  In  1908  this  company  was 
leased  to  the  Toronto  Power  Company, 
and  Mr.  McDougall  was  appointed  as- 
sistant to  the  general  manager  until, 
in  1911,  the  Toronto  company  purchased 
the  entire  stock  of  the  Toronto  Electric 
Light  Company  and  Mr.  McDougall  was 
appointed  assistant  to  the  manager  of 
the  enlarged  organization. 


Charles  E.  Fasoldt,  Rensselaer,  N.  Y., 
has  been  appointed  engineer  in  charge 
of  power  lines  of  the  United  Traction 
Company,  Albany,  succeeding  H.  J. 
Childs,   resigned. 

Joseph  B.  Stewart,  Jr.,  has  been  re- 
cently appointed  assistant  to  the  gen- 
eral manager  of  the  Mahoning  &  She- 
nango  Railway  &  Light  Company  and 
subsidiary  companies,  with  headquar- 
ters at  Youngstown,  Ohio. 

Harold  R.  Wilbur,  Lambertville,  N.  J., 
lias  been  appointed  state  manager  for 
the  National  Utilities  Company,  operat- 
ing properties  at  Lambertville,  Newton 
and  Dover,  N.  J.  He  has  heretofore 
been  local  manager  for  the  Lambertville 
Public   Service   Company. 

H.  E.  Brandli,  formerly  general  man- 
ager of  the  Citizens'  Gas,  Electric  & 
Heating  Company  at  Mount  Vernon, 
111.,  recently  sold  by  H.  L.  Doherty  & 
Company  to  the  Frye  interests,  suc- 
ceeds Major  A.  B.  Paterson  as  general 
manager  of  the  Meridian  (Miss.)  Light 
&  Railway  Company.  Mr.  Brandli  was 
at  one  time  superintendent  of  lighting 
of  the  Ottumwa  (la.)  Railway  &  Light 
Company,  going  from  there  in  the  sum- 
mer of  1912  to  Minot,  N.  D.,  as  man- 
ager of  the  Consumers'  Power  Com- 
pany. A  year  later  he  became  connected 
with  the  Mount  Vernon  property. 

William  Spencer  Murray,  as  a  result 
of  the  dissolution  of  the  engineering 
firm  of  McHenry  &  Murray,  New 
Haven,  Conn.,  with  the  mutual  consent 
of  the  partners,  will  hereafter  devote 
his  entire  time  and  attention  to  the 
interests  of  the  Housatonic  Power  Com- 
pany, New  Haven,  of  which  he  is  presi- 
dent. Mr.  Murray  up  to  May  1,  1913, 
when  the  firm  of  McHenry  &  Murray 
was  formed,  was  electrical  engineer  for 
the  New  York,  New  Haven  &  Hartford 
Railroad  Company  in  the  electrification 
of  its  New  York  division.  From  that 
lime  on  he  was  engaged  by  the  railroad 
in  a  consulting  capacity  to  direct  all 
of  the  road's  new  electrification  work. 
Mr.  Murray  was  born  at  Annapolis, 
Md.,  Aug.  4,  1873.  In  1895  he  was 
graduated  from  Lehigh  University  and 
was  employed  by  the  Westinghouse 
Electric  &  Manufacturing  Company, 
resigning  in  1901  to  engage  in  engineer- 
ing work  in  Boston.  In  1905  he  was 
engaged  by  the  New  York,  New  Haven 
&  Hartford.  It  was  on  his  recom- 
mendation that  a  single-phase  system 
was  adopted  for  the  electrification.  This 
was  the  first  single-phase  electrification 
of  any  consequence  in  this  country  and 
was  the  basis  for  a  wide  discussion  at 
the  time  in  engineering  circles.  The 
success  of  the  system,  however,  is  at- 
tested by  its  enlargement  from  Stam- 
ford to  Hartford  and  beyond. 


Obituary 

John  P.  Vollmer,  one  of  the  telephone 
pioneers,  died  at  his  home  in  Lewiston, 
Idaho,  recently  in  his  seventy-first  year, 
Mr.  Vollmer,  it  is  understood,  built  the 
first  telegraph  line  in  Idaho  in  1876, 
and  a  year  or  two  later  built  and  oper- 
ated the  first  practical  Bell  telephone 
line    on    the    Pacific    Coast. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Sews  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment. 

and   Supplies      Xoles   on    Industrial    Activities   and    liusiness    Methods 


PKOSPrXTS  OK  WAR  FOR 

ELECTRICAL  MANUFACTURERS 

German  Concerns,   Despite   Loss  of   Most   Lucrative 

Market.  Have  Greatly  Increased  Earnings 

and  Dividends 

Electrical  manufacturers,  there  is  no  use  denying,  are 
to  day  very  much  worried  over  the  Future.  War  haa  al- 
ways been  associated  with  disaster,  poverty  and  deficits, 
not  with  profits.  Business  now  is  excellent,  bu1  there  is  ■ 
question  concerning  how  long  it  will  remain  good.  Nor 
can  there  be  any  doubt  that  on  accounl  of  this  tearfulness 
the  trade  is  beginning  to  react,  and  there  Is  the  possibility 
that  a  great  reduction  in  business  may  result. 

That  war,  however,  is  to-day  of  a  different  nature  from 
what  it  was  in  our  grandfathers'  and  great-grandfathers' 
time  there  is  no  disputing.  It  takes  a  couple  of  men  work- 
in. lt  at  home  to  keep  one  man  in  the  trenches.  Business  is 
created,  and  practically  all  industries  feel  a  greater  demand 
for  their  products. 

So  far  as  the  electrical  manufacturers  are  concerned,  the 
past  year  and  a  half  has  proved  sufficiently  that  big  busi- 
ness is  a  natural  adjunct  of  modern  war.  True  that  war 
was  waged  in  Europe,  and  the  United  States  was  not  a  party 
to  it.  Still,  there  is  probably  none  that  will  admit  that,  even 
at  their  worst,  conditions  in  the  United  States  will  begin 
to  be  so  bad  as  those  to  be  found  to-day  in  Germany.  Un- 
doubtedly there  war  is  at  its  worst.  None  the  less,  the 
German  electrical  manufacturers  have  prospered.  Their 
earnings  have  made  remarkable  increases  and  their  divi- 
dends have  been  larger,  this  in  spite  of  the  fact  that  the 
most  lucrative  market  the  German  manufacturers  had — 
namely,  the  export  market — was  closed  to  them  on  the 
outbreak  of  hostilities. 

In  the  following  extract  from  the  Jan.  3  issue  of  the 
Frankfurter  Zcitung  American  electrical  manufacturers 
will  undoubtedly  find  much  food  for  thought: 

"More  than  any  other  German  large-scale  industry,  the 
electrical  industry  was  already  characterized,  before  the 
war,  by  enormously  extended  works  and  by  a  carefully 
organized  financial  system  which  spread  its  net  over  half 
the  globe.  The  industry  thus  became  one  of  the  strongest 
of  the  pillars  on  which  German  industrial  expansion  rested, 
but,  because  of  its  international  interests,  it  offered  many 
points  of  attack  in  a  time  of  crisis  like  the  present.  Yet 
the  industry  has  not  only  withstood  the  onslaughts  made 
upon  it  but  has  actually  improved  its  financial  position. 
The  remarkable  nature  of  this  achievement  becomes  appar- 
ent when  it  is  borne  in  mind  that  the  industry  is  cut  off 
from  some  of  its  important  foreign  interests,  that  these 
very  interests  have  been  endangered  by  a  ruthless  policy 
of  persecution,  and  that  the  industry  has  been  almost  com- 
pletely deprived  of  a  branch  of  its  activity  which  is  vital 
to  it,  namely,  its  export  trade. 

"The  industry  has  achieved  its  successes  by  reconstruct- 
ing itself  for  purposes  of  war  work.  The  enormous  fac- 
tories, with  their  exemplary  organization  and  their  hosts 
of  skilled  workers  and  technical  specialists,  have  become 
indispensable  centers  of  war  activity. 

"But  while  the  net  profits  have  been  high,  the  dividend 
rates  have  not  been  commensurate  with  them.     This  is  due: 

"(1)  To  the  very  large  sums  required  for  war  relief  to 
workers ; 

"(2)  To  the  need  for  heavy  reserves  to  cover  factories 
abroad,  foreign  securities  and  foreign  claims; 

"(3)  To  the  necessity  for  laying  by  sufficient  sums  to 
make  good  the  wear  and  tear  of  machinery  which  the  war 
has  worked  at  exceedingly  high  pressure,  and 

"(4)   To  maintain  the  strong  financial  position  of  the  in- 


du  try,  which  alone  will  enable  it   to  organise  Itself  on  a 
h   peace  basis  and   to  win  back   the  spheres  of  Influ- 
ence at   pre  en1  attacked  by  the  bate-engendered  business 

pulley    Of    I  iermany'S    enemies. 

"it  is  of  the  utmost  Importance  for  the  economic  position 
of  Germany  after  the  war  that  large-scale  Industries  like 
the  electrical  industry  should  make  far-sighted  provision  fox 

the  future.  The  disparity  between  the  net  profits  and  the 
dividends  actually  paid  to  shareholders  in  the  electrical  in- 
dustry is  really  evidence  of  strength.  In  the  case  of  the 
twenty  companies  in  the  accompanying  table  (having  an 
aggregate  capital  value  of  approximately  $182,000,000), 
the  net  profits  rose  from  77,405,000  marks  (approximately 
*1!>,:S70,000)  in  1918  to  84,461,000  marks  (approximately 
$21,116,000)  in  1914  and  103,027,000  marks  (approximately 
$25,900,000)  in  1915.  The  amounts  written  off  in  each  of 
these  years  were  respectively  27,804,000  marks  (approxi- 
mately $7,000,000),  35,758,000  marks  (approximately  $8,- 
940,000),  and  49,000,000  marks  (approximately  $12,250,- 
000).  The  average  dividends  appear  in  the  table,  which  also 
gives  some  further  details  for  the  years  1913,  1914  and 
1915. 

Dividends,  Per  Cent 

Companies  Capital  1915  1914  1913 

Allgemeine   Elektricitats-Gesellschaft.  $46,000,000  12  11  10 

.  ns-Schuckertwerke     22,500.000  10  10         7  y2 

Bergmann   Elektricitats  Werke  A.-G. .  11,937,500  10  5         5 

Elektricitats-Lieferungs  A.-G 7,500,000  10  10  12 

Kheinische  Schuckertgeschellschaft   .  .  2.750,000  5  5         5 

Brown  Boveri  A.-G.,  Mannheim 2,250,000  10  5         5 

Hheinisch-Westfalisehes  Elektricitats- 

werke,  A.-G 12.500,000  8  8         8 

Kraftubertagungswerke       Rheinfelden 

A.-G 3,000,000  8  8         8 

Deu  tsch-Ueberseeische       Elektrici  tats 

A.-G 37,500.000  6  5  11 

Hamburgische  Elektricitatswerke  A.-G.  6,875,000  5  11%  8y2 
Elektricitats  A.-G.,  formerly  H.  Poege, 

Chemnitz     1,125,000  15  7%     4 

Sachsenwerk,  Dresden    1,125,000  18  10        8 

Aecumulatoren-Fabrik    A.-G.,    Berlin- 

Hagen    3,000,000  20  18  20 

Hartmann  und   Braun 425,000  12  8  10 

Voigt  und  Haffner 1,250,000  12  8  12 

Julius   l'intsch   A.-G 4,500,000  8  8         8 

Felten  und  Guilleaume-Carlswerk  A.-G.  13,750,000  11  8        8 

Hackethal   Kabelwerke    1,400,000  22  16  16 

Deutsche   Kabelwerke    1,337,500  6  6         8 

Kabelwerks  Rheydt    1,250,000  30  18  12 

Total     $181,950,000    10.4     9.35    9.12 


EFFECT  OF  ELECTRIC  RANGE 

PRICES  ON  THE  MARKET 

Observations    on    the    Situation    Existing    Between 

Manufacturers  and  Central  Station   Companies, 

with  Constructive  Ideas  for  Future  Advances 

That  electric  range  promotion  has  received  a  setback 
there  can  be  no  doubt.  Just  wherein  the  mistake  lies  it  is 
difficult  to  decide.  But  it  is  plain  that  the  error  was  made, 
because  its  effects  are  so  apparent.  These  effects  are  mani- 
fested in  the  unanimous  central  station  opinion  that  range 
prices  are  too  high,  while  the  same  impression  is  not  held 
regarding  the  prices  of  other  electrical  products  which  have 
"gone  up."  In  fact,  the  same  men  who  condemn  in  loudest 
language  the  increasing  prices  in  electric  ranges  will  find 
plenty  of  justification  for  advancing  prices  of  other  prod- 
ucts, even  though  they  are  selling  both  lines  of  goods.  This 
seems,  therefore,  evidence  that  the  range  manufacturers 
have  erred.  It  does  not  mean  necessarily  that  they  have 
erred  in  increasing  their  prices.  The  advances  may  be  en- 
tirely justifiable.  But  if  advances  were  necessary  they  made 
?.  mistake  in  not  adequately  explaining  to  their  central  sta- 
tion customers  why  a  range  with  a  given  number  of  pounds 
of    iron,    copper,    insulating    material    and    resistance    wire 


May  19,  1917 


ELECTRICAL     WORLD 


991 


should  advance  a  certain  degree  in  price  automatically  with 
the  advance  in  the  price  of  its  materials. 

One  or  the  other  of  these  two  is  the  big  mistake  which 
has  been  made.  If  a  further  blunder  is  to  be  avoided,  close 
co-operation  between  the  manufacturers  and  the  central 
station  will  undoubtedly  have  to  be  effected  so  that  in  the 
future  advances  can  be  made  without  disrupting  the  entire 
retail  plan  of  merchandising.  It  should  be  possible,  in  fact, 
if  the  co-operative  arrangement  were  properly  handled,  to 
make  any  necessary  advances  beneficial  to  the  business  of 
the  central  station  instead  of  detrimental  as  they  have  been 
heretofore. 

One  practical  way  of  accomplishing  this  purpose,  and  one 
that  has  strong  support,  would  be  the  announcement  of 
price  increases  further  in  advance  of  the  date  on  which  the 
raise  is  to  be  effective.  This  would  give  central  stations  a 
chance  to  get  their  house  in  order.  Time  is  required  for 
that,  because  it  actually  takes  at  least  thirty  days  to  plan 
intelligently  and  prepare  for  a  good  central  station  selling 
campaign.  Each  price  advance  could  be  made  the  occasion 
for  a  "buy-before-the-price-goes-up"  retail  campaign.  Then 
the  wavering  "prospects"  will  be  won,  whereas  with  the 
present  plan  they  are  lost.  This  idea  is  successful  in  auto- 
mobile sales;  it  has  proved  its  worth  in  vacuum  cleaner 
sales.  There  seems  to  be  no  real  reason  why  it  should 
not  be  used  as  the  basis  of  establishing  closer  co-operation 
between  the  range  manufacturers  and  the  central  stations. 


INCANDESCENT  LAMP  SALES 

TOTAL  154,000,000  IN  1916 

Inncrease  of  31   Per  Cent  in   Domestic   Sales   Over 

Previous    Year — 40- Watt   Size    Is   Still 

That  in  Greatest  Demand 

As  has  been  frequently  shown  in  these  pages,  incandes- 
cent lamp  sales  reached  tremendous  totals  in  1916.  Do- 
mestic sales  in  1916  were  145,000,000,  which  is  31  per  cent, 


Lamp    5ales 
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CLASSIFICATION    OF    DOMESTIC    MAZDA    LAMP    SALES    FOR    1915 
AND  1916  ACCORDING  TO  TYPE  AND  SIZE 

or  35,000,000  lamps,  greater  than  1915  sales.  In  addition, 
over  9,000,000  incandescent  lamps  were  exported  in  1916, 
making  total   sales  for  last   year  of   154,000,000   lamps,  in 


comparison    with    1  Hi, 000,000,    the    total     number    of    sales 
that  was  recorded  in  1916. 

Of  the  total  1916  sales,  slightly  more  than  129,000,000 
were  tungsten-filament,  and  the  remaining  25,000,000  were 
carbon  and  tfiaphitized-filament  lamps.  In  1915,  92,000,000 
tungsten-filament  lamps  and  24,000,000  carbon  and  graphi- 
tized-filament    lamps    were   sold.      It    would    therefore   seem 

Lamp   Sales 
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DOMESTIC   LAMP   SALES   FOR    1915   AND    1916    CLASSIFIED 
ACCORDING    TO    FILAMENT 

from  these  figures  that  the  sale  of  carbon  and  graphitized- 
filament  lamps  increased  slightly  in  1916. 

The  40-watt  size  tungsten  lamp  for  multiple-circuit  use 
continues  to  be  in  greatest  demand,  the  1916  domestic  sales 
of  this  size  being  30,700,000,  compared  with  24,200,000  in 
1915.  The  next  largest  domestic  sale  was  in  the  25-watt 
size,  of  which  27,200,000  were  sold  in  1916  and  22,400,000  in 
1915.  The  50-watt  size  is  coming  into  more  general  use, 
the  sales  having  jumped  from  708,000  in  1915  to  6,300,000 
in  1916. 

Almost  9,000,000  gas-filled  units  were  sold  in  1916,  against 
slightly  more  than  3,000,000  in  1915.  The  100-watt  size 
has  the  greatest  sale,  4,330,000  being  sold  in  1916. 

There  are  shown  graphically  in  the  accompanying  dia- 
gram the  1916  and  1915  domestic  sales  of  tungsten  lamps, 
classified  according  to  sizes,  and  also  the  tungsten  and 
carbon  lamps. 


METAL  PRICES  STIFFEN 

Buying  Has  Slackened  Off",  Awaiting  Action  of  War- 
ring Governments 

Since  the  report  of  last  week  prices  of  various  metals 
have  generally  stiffened.  Buying  has  slackened  off,  but  it 
is  anticipated  that  there  will  be  some  large  buying  for 
future  delivery  before  long.  The  lead  market  showed  prob- 
ably the  greatest  activity  of  the  week. 

Copper  buyers  have  been  keeping  away  from  the  market, 
and  on  going  to  press  the  general  undertone  was  one  of 
listlessness.  Every  one  seems  to  be  waiting  to  find  out 
what  European  governments  and  the  American  government 
intend  doing. 

Nominal  quotations  of  electrolytic  copper  on  Tuesday 
were:  May,  32.50  cents;  June,  31.50  cents;  July,  30.5  cents; 
third  quarter,  29  cents;  fourth  quarter,  28  cents. 


NEW    YORK    METAL   MARKET    PRICES 

, May  8 ,      , May  15 , 

Selling  Price  Selling  Price 

Bid        Asked  Bid         Asked 

Copik  r :                                                           £        s     d  £        s     d 

London,    standard    spot    130      0      0  130      0      0 

I 'rime     Lake      31.50  to  32..ri0t  32.00       to  33.00 

Electrolytic     32.50  to  33. 00f  32.25       to  32.75 

Casting     29.50  to  30.001  30.87%  to  31.12  % 

Copper    wire    base     36.50  to  37.501  36.50      to  37.50 

Lead     9.50  9.50 

Nickel      50.00  50.00 

Sheet  zinc,  f.o.b.   smelter 19.00  19  00 

Spelter,    spot    9.30  to    9.42  M>  9.30      to    9.55 

Tin.    straits     59.50  66.00 

Aluminum,   98  to  99  per  cent.  ..  56.00  to  58. 00t  56  00       to  5S.0Of 


OLD    METALS 

Heavy   copper   and    wire    26.60  to  27.00 

Brass,     heavy     16.00  to  16.50 

Brass,    light     12.50  to  13.50 

Lead,    heavy    8.00  to    8.25 

Zinc,    scrap     6.50  to    7  26 

tNominal. 


27.00 

to  28.00 

17.00 

to  L8.00 

13.00 

to  11  or, 

8.50 

to    8.75 

6.50 

to    7.00 

i»:«" 
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Current  Prices  of  Electrical  Supplies 

The    piurs   quottd   .iir   thonc   pi  cv.iilm^;    in   stand,  ud    package    <>i    specified    lots    on    apparatus   and   ap- 

pliancei  in  Batteni  and  Middle  West  marktti  at  the  beginning  <>i  business  on  Monoay  of  this  week. 

I'hrv    .lie    iii    all    i  ascs    the    net    pricel    01    1'iues   subject    to  discounts   liom   standard   lists  to  contractors, 
Central    stations,    dealeis    and    otheis    engaged    in    the  resale  ol   such  goods. 

Price!  111  Southern  and  other  nearby  markets  will  tule  about  the  same  as  those  in  the  Middle 
West,  although  slight  modification!  to  cover  im  leased  freight  and  local  demands  should  be  expected. 
In  the  Paj  West  and  on  the  Pacific  Coast  the  prevailing  prices  are  naturally  higher,  covering  as  they 
must  increased  freight  anil  the  necessity  of  larger  stocks  with  increased  interest  and  warehouse 
Charge!  OS  account  of  the  distances  from  sources  of  supply,  infrequent  turnover  of  stock  and  uncer- 
tainty as  to  delivery  of  goods  in. transit.  Moreover,  the  Far  West  presents  a  wide  variation  in  demand 
due  to  a  small  population  spread  over  a  wide  area  in  agricultural  and  mining  communities,  as  con- 
tested with  the  denser  population  of  the  East  and  Middle  West,  their  nearness  to  the  source  of  supply, 
the  more  frequent   turnover  in   stocks  and  the  constant   demands   which   arise   in   industrial   centers. 


ARMORED    CONDUCTORS,    FLEXIBLE    STEEL 

Snii/lt-ConduvtOr 

r- List,  per  1000  Ft.— N 

«    •   &   BlM                                                        Chicago  N.  Y. 

No.     U     Mild            161.00  $01.00 

No       LI     SOlld 7  1   00  71.00 

No.     10     .solid 9 90.00 

No.       8     .solid 106.00  106.00 

No.       6     solid 145.00  145.00 

No.    10    stranded 95.00  95.00 

No.       8    stranded 115.00  115.00 

No.      6    stranded 160.00  160.00 

No.     4    stranded 205.00  205.00 

No.      2    stranded 266.00  266.00 

No.       1    stranded 315.00  315.00 

Twin-Conductor 

No.     14     HOlid    104.00  104.00 

No.     12    solid 135.00  135.00 

No.    10  solid 185.00  185.00 

No.      8    stranded 235.00  235.00 

No.      6    stranded 370.00  370.00 

No        4     stranded 575.00  575.00 

DISCOUNT    PER    1000    FT. 

Single-Conductor 

No.  14  solid:                                                             Chicago  N.   Y. 

Less    than    coll    +10%  Net 

Coll  to  1000  ft —10%  3% 

No.   12  solid: 

Less    than    coll +10%  Net 

Coil  to  1000  ft —10%  3% 

Twin-Conductor 

No.  14  solid: 

Less    than    coil +10%  Net 

Coil  to  1000  ft —10%  23% 

No.  12  solid  : 

Less    than    coil +10%  Net 

Coil   to   1000  ft — 10%  3% 


ATTACHMENT    PLUGS 


Std.   Pkg.  Chicago 

Benjamin    No.    903 100  $0.25 

Hubbell  No.   5406    250  .30 

Bryant    No.    706     100  .25 

G.    E.    50996     250  .22 

Discount  Chicago 

Less  than  1/5   std.   pkg. : 

Benjamin    No.    903    12% 

Hubbell   No.    5406 +10% 

Brvant  No.    706 +20% 

G.  *E.  50996 +20% 

1/5  to  std.  pkg.: 

Benjamin  No.  903 20% 

Hubbell  No.  5406 10% 

Bryant  No.   706 Net 

G.  E.  50996 Met 

Std.   pkg. : 

Benjamin  No.  903 44% 

Hubbell  No.  5406    34% 

Bryant  No.   706 30% 

G.  E.   50996    Net 


-List- 


N.  Y. 

$0.25 
.30 
.25 
.22 

N.  Y. 

12% 
10% 
List 
List 

20% 
10% 
15% 
15% 

40% 
34% 
28% 
28% 


BATTERIES,    DRY 

^-No.   6  Regular-^  , — No.   6  Ignitor — x 

Each    Net                          Chicago          N.  Y.  Chicago  N.  Y. 

Less  than   12    $0.35              $0.35  $0.35  $0.35 

12    to   50    30                   .30  .30  .30 

50   to  barrel    26%               .28  .27%  -2? 

Barrel    lots    24%               -24  .25%  .25 

CONDUIT.     METALLIC     FLEXIBLE 

,— List  per  100  Ft.— s 

Size     In.                                     Feet  per  Coil  Chicago  N.  Y. 

5/I6                             250  $5.00  $5.00 

st    250  7.50  7.50 

2"                                 100  10.00  10.00 

a?"'                                      50  13.00  13.00 

,       "                                        50  21.00  21.00 

}i/  '  '             50  26.00  26.00 

ill 25-50  35.00  35.00 

+  n ..     25-50  45.00  45.00 

jjy, ..     25-50  52.00  52.00 


CONDUIT,    METALLIC    FLEX  I  BLE— CONTI  NU  ED 


%"  Single  Strip 

Chicago     N.    Y. 

Less    than    coil    pel     1000    ft.    net. .176.00       175.00 

Cosl  to  1 it.  per  1000  ft,  nel  -   88  I  -       81  50 

%"  Single  Strip 
Chicago     N.    Y. 

Less   than   roil   per   1000   It.,   net.  .$1(10.00    $100.00 

cost  to  1000  ft,  per  1000  ft,  nel .    81 -  5  00 


%"  Double  Strip 
Chlcugo 


178.76 
71.28 


N.   Y. 
76.00 


%"  Double  Strip 
Chicago     N.    Y. 

$105.00    $110.00 
86 1  00 


CONDUIT,     NON-METALLIC      FLEXIBLE 


, — List,  per  Foot — ., 

Size,    in.         Chicago  N.   Y. 

7/32 $0.05%  $0.05% 

% 06  .06 

% 09  .09 

% 12  .12 

% 15  .15 

% 18  .18 


Size,  in. 
1 


-List,  per  Foot- 


Chicago 
..$0.25 
..  .33 
. .  .40 
.  .  .47 
..  .55 
..      .65 


N.   Y. 

$0.25 
.33 
.40 
.47 
.55 
.66 


, 7/32   In. ^ 

Per  1000  Ft.  Net.            Chicago  N.  Y. 

Less    than    $15.00    list.  ...  $36.67  $55.00 

$15.00    to    $60.00    list 27.50  24.50 

$60.00    to    $150.00    list 24.75  21.50 


Chicago 

$40.00 

30.00 

27.00 


%    In, 


N.   Y. 

$60.00 
27.00 
23.50 


CONDUIT.     COUPLINGS     AND     ELBOWS,     RIGID  IRON 

(Card   No.    38) 

Conduit,  List  per  Foot 

Size,    in.                                                                  Chicago  N.  Y. 

% $0.08%  $0.08% 

% 08%  .08% 

% 08%  .08% 

% 11%  .11% 

1 17  .17 

1% 23  .23 

1% 27%  .27% 

2 37  .37 

2% 58%  .58% 

3 76%  .76% 

Couplings,  List,  Each  Elbows,  List,  Each 

Size,    in                       Chicago                N.  Y.               Chicago  N.  Y. 

% $0.05                   $0.05                   $0.19  $0.19 

% 06                        .06                       .19  .19 

% 07                      .07                      .19  .19 

% 10                      .10                      .25  .25 

1 13                      .13                      .37  .37 

1% 17                         17                       .45  .45 

iy„ 21                      .21                      .60  .60 

2.    28                       28                    1.10  1.10 

2% 40                       .40                     1.80  1.80 

3      ..                                      .60                       .60                     4.80  4.80 

Discount,  Discount, 

^-%  In.  to  %  In.— s      r-%   In  to  3  In.-^ 
Chicago         N.  Y.          Chicago         N.  Y. 

Less    than    25C0    lb 3.8%                6%              5.8%  8% 

2500    to    5000    lb 6.8%                 9%               8.8%  9% 

(For   galvanized   deduct  six   points  from   above  discounts.) 

FLATIRONS 

Chicago.  N.   Y. 

List     $4.50  $5.00 

Discount     25%  30% 

FUSES,    INCLOSED 

f Li  st n 

250-Volt                                     Std.  Pkg.         Chicago  N.  Y. 

3-amp.    to      30-amp 100                  $0.25  $0.25 

35-amp.    to      60-amp 100                       .35  .35 

65-amp.    to    100-amp 50                       .90  .90 

110-amp.    to    200-amp 25                    2.00  2.00 

225-amp.    to    400-amp 25                     3.60  3.60 

450-amp.    to    600-amp 10                     5.50  5.50 

3-amp.6to"     30-amp 100                   $0.40  $0.40 

35-amp.    to      60-amp 100                      .60  .60 

65-amp.    to    100-amp 50                    1.50  1.50 

110-amp.    to    200-amp 25                    2.50  2.50 

225-amp.    to    400-amp 25                     5.50  5.50 

450-amp.    to    600-amp 10                     S.00  8.00 
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N.  Y. 
28% 
32% 


N.   Y. 

$5.00 

4.50 


FUSES,     INCLOSED— CONTINUED 
Discount  Chicago 

Less   than  1/5  std.  pkg 28% 

1/5   to   std.   pkg 38% 

FUSE    PLUGS 
3-Amp.    to    30-Amp. 
Per  100  Net  Chicago 

Less   than    1/5    std.   pkg    $6.25 

1/5    to    std.    pkg 5.25 

Standard    package,    500.     List,    $0.07. 

LAMPS,    MAZDA 
105    to    125    Volts 

, List,  Each ^ 

Regular,    clear :                                     Std.  Pkg.          Chicago  N.  Y. 

10    to     40-watt — B 100  $0.27  $0.27 

60-watt — B      100  .36  .36 

100-watt— B    24  .65  .65 

75-watt — C     50  .65  .65 

100-watt — C    24  1.00  1.00 

200-watt — C    24  2.00  2.00 

300-watt — C    24  3.00  3.00 

Round  bulbs,  3%-in.,  frosted: 

15-watt — G    25, 50  .50  .50 

25-watt — G    25     50  .50  .50 

40-watt — G    25     50  .50  .50 

Round  bulbs.  3% -in.,  frosted: 

60-watt — G    30     24  .72  .72 

Round  bulbs,  4%-in.,  frosted: 

100-watt — G    35     24  1.05  1.05 

z Discount s 

Chicago  N.  Y. 

Less  than  std.  pkg Net  Net 

Std.    pkg    10%  10% 

LAMP    CORD 
Cotton-Covered,  Type   C,  No.    18 

r~ Per  1000  Ft.  Net--, 

Chicago  N.  Y. 

Less  than  coil   (250  ft.) $37.52  $35.17 

Coil    to    1000    ft 28.14  26.73 

LAMP    GUARDS,    WIRE 

Per  100  Net                                                          Chicago  N.  Y. 

Less  than   50,   Matthews   16-cp $20.00  $20.00 

Less  than   1/5   std.   pkg.   Hubbell 28.35  23.80 

Less  than   36,   60-watt  Loxon    25.00  3.15  doz. 

OUTLET    BOXES 

Union  , — Black,  List,  per   100 — N 

Cat.  No.  Chicago  N.  Y. 

101    $30.00  $30.00 

102    30.00  30.00 

103    25.00  25.00 

106    20.00  20.00 

Union  ,—Galv.,  List,  per  100-^ 

Cat.  No.  Chicago  N.  Y. 

101    $30.00  $30.00 

102    30.00  30.00 

103    25.00  25.00 

106     20.00  20.00 

, Black x  .-—Galvanized--, 

Discount                                 Chicago       N.  Y.  Chicago     N.  Y. 

Less  than   $10  00  list    40%          35%  35%          27% 

$10.00  to  $50.00  list    50%.           42%  45%           37% 

PIPE    FITTINGS 

Condulets,  V.V.,  Unilets  and  Similar 

Discount                                                                   Chicago  N.  Y. 

Less  than    1/5   std.   pkg 10%  10% 

1/5    to    std.    pkg 20%  20% 

Std.    pkg 30%  30% 

PORCELAIN    CLEATS— UNGLAZED 
2  and  3  Wire 

, Per  1000  Net- 
Chicago 

Less  than  1/5  std.  pkg $14.00 

1/5  to  std.  pkg 13.00 

Standard  package,   2200.     List  per  1000,  $20. 


PORCELAIN    KNOBS 

5>4  N.C.— Solid 
Std.  Pkg.  3500 
Per  1000  Net  Chicago       N.  Y. 

Less  than   1/5  std.  pkg $10.50  $24.30 

1/5  to  std.  pkg 9.75  12.15 


Nail-it — N.C. 

Std.  Pkg.  4000 

Chicago         N.  Y. 

$28.00  $21.50 

21.50  16.00 


SOCKETS    AND    RECEPTACLES 

, Llst- 

Std.  Pk.  Chicago 

%-in.  cap  key  socket 500  $0.33 

%-in.    cap   keyless    socket    500  .30 

^-in.   cap  pull   socket    250  .60 

Discount  Chicago 

Less  than   1/5   std.  pkg List 

1/5    to    std.    pkg 15% 


N.   Y. 

$0.33 

.30 

.60 

N.  Y. 
List 
15% 


SWITCHES,    KNIFE 
250-Volt,  Front  Connections,  No  Fuse 

, LiBt > 

Perkins  or  Trumbull   Type    \                                   Chicago  N.   Y. 

30-amp.    S.    P.    S.    T $o.«0  $0.80 

60-amp.    S.    P.    S.    T 1  20  1.20 

100-amp.    S.     I'.    S.    T 2  25  2  25 

200-amp.    S.    P.    S.    T 3.48  3.48 

300-amp.    S.     P.    S.    T 534  5.34 

30-amp.    D.    P.    S.    T 1  l'O  1.20 

60-amp.    D.    P,    S.    T 1.78  1.78 

100-amp.    D.    P.    S.    T 3.38  3.38 

200-amp.    D.    P.    S.    T 5.20  5.20 

300-amp.    D.    P.    S.    T 8.00  8.00 

30-amp.     3     P.    S.    T 1.80  1.80 

60-amp.     3     P.    S.    T 2.68  2.68 

100-amp.     3     P.    S.    T 5.08  5.08 

200-amp.     3     P.     S.     T 7.80  7.80 

300-amp.     3     P.    S.     T 12.00  12.00 

Perkins  Type  B  or  Trumbull  Type  C: 

30-amp.    S.    P.    S.    T 0.42  0.42 

60-amp.    S.    P.    S.    T 0.74  0.74 

100-amp.    S.    P.    S.    T 1.50  1.50 

200-amp.    S.    P.    S.    T 2.70  2.70 

30-amp.    D.    P.    S.    T 0.68  0.68 

60-amp.    D.    P.    S.    T 1.22  1.22 

100-amp.    D.    P.    S.    T 2.50  2.50 

200-amp.    D.    P.    S.    T 4.50  4.50 

30-amp.     3    P.     S.    T 1.02  1.02 

60-amp.    3    P.    S.    T 1.84  1.84 

100-amp.    3     P.    S.    T 3.76  3.7« 

200-amp.    3    P.    S.    T 6.76  6.76 

DISCOUNT 

Type    A.    Perkins    or    Trumbull  :                           Chicago  N.   Y. 

Less  than   $10  list Net  List 

$10   to    $25    list    15%  15% 

$25    to    $50    list    18%  18% 

Type  B,  Perkins,  or  Type  C,  Trumbull : 

Less  than   $10   list    10%  10% 

$10   to   $25   list    20%  20% 

$25    to    $50    list 28%  28% 

SWITCHES,    SNAP    AND    FLUSH 
5-Amp.   and  10-Amp.,  125-Volt  Swap   Switches 

, List 

Std.  Pkg.  Chicago 

5-amp.     single-pole     250  $0.28 

5-amp.    single-pole,   ind 250  .32 

10-amp.    single-pole    100  .48 

10-amp.    single-pole,    ind 100  .64 

5-amp.,    three-point    100  .56 

10-amp.,    three-point    50  .76 

10-amp.,    250-volt,    D.    P 100  .66 

10-Amp.,  250-Volt  Push-Button  Switches 

, List 

Std.  Pkg          Chicago  N.  Y. 

10-amp.     single-pole     100                  $0.45  $0.45 

10-amp.    three-way     50                      .70  .70 

10-amp.  double-pole 50                      .70  .70 

Discount      •                                                             Chicago  N.  Y. 

Less  than  1/5  std.  pkg +20%  Net 

1/5    to   std.    pkg Net  15% 

Std.     pkg 30%  28% 

SWITCH     BOXES,    SECTIONAL    CONDUIT 

, List,    Each v 

C.   P.   Mfg.   Co.                                                       Chicago  N.  Y. 

No.     155     $0.34  $0.34 

No.     160     0.60  0.60 

, Black ,  , — Galvanized— > 

Discount  Chicago     N.  Y.  Chicago     N.  Y. 

Less    than    $2.00    list    25%  40%  20%  30% 

$2.00  to  $10.00  list   25%  50%  20%  40% 

$10.00  to  $50.00  list    25%  60%  20%  52% 

TOASTERS,    UPRIGHT 

Chicago  N.   Y. 

List     $4.50  $5.00 

Discount      25  %  Net 

WIRE,    ANNUNCIATOR 

Per    Lb.    Net                                                          Chicago  N.  Y. 

No.  18,  less  than   full  spools $0.65  $0.42 V4 

No.    18,   full   spools    0.55  0.41  V4 


WIRE,     RUBBER-COVERED,    N.  C. 
Solid-Conductor,  Single-Braid 

, Price    per    1000    Ft.    Net 

Less  than  500  Ft.           500  to  1000  Ft.  1000  to 

No.             Chicago      N.  Y.          Chicago      N.  Y.  Chicago 

14     $18.00        $18.00            $16.00        $14.50  $14.00 

12     29.89          28.35               25.62          24.30  21.35 

10     41.51           39.27               35.58          33.66  29.65 

8     60.13          56.49               51.54           18.42  42.95 

—     82.20  89.57  75.35  76.80 


* 

N. 

V 

$0.28 

j  a 

.48 

r,4 

,66 

.76 

06 

5000  Ft. 
N.  Y. 
$12.50 
17.82 
24.68 
33.51 
56.36 


WIRE,    WEATHER-PROOF 

Solid-Conductor ,  Triple-Braid,  Sizes  4/0   to  8,  Inc. 

^-Per  100  Lb.   Net-^ 

Chicago  N.  Y. 

Less  than   25   1 1  • $4  $40.25 

25    to    50    lb II  00  39.25 

50    to    100    lb 43. no  38.25 
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NEW   APPARATUS   AND   APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  ///  Manufacturers'  Products 

Used  in  fin    Electrical  Field 


Welding  Operator's  Shield 

nlii  for  welding  operators  that  li 
very  livrht,  being  constructed  of  slumi- 
num  end  wood  fiber,  and  which  is  Rap- 
ported  entirely  on  the  head  of  the  oper- 
ator, has  been  developed.  The  operator 
can  easily  open  and  close  the  door  con- 
taining the  colored  glasses,  thus  making 
it  convenient  for  him  to  examine  his 
work  without  removing  the  Bhield.  When 
the  door  is  opened  there  is  still  s  glass, 
protecting  the  eyes  from  any  flying  par- 
ticles. The  construction  of  the  shield 
prevents  the  possibility  of  glare  or  re- 
tkvtion  from  the  side  or  rear.  An  apron 
of  fireproof  material  protects  the  chest 
of  the  operator  from  the  arc.  The 
Favorite  Manufacturing  Company  of 
Columbus,  Ohio,  makes  these  shields. 


Fuse  Box 

A  combined  disconnecting  switch  and 
fuse  box  for  use  on  distribution  lines 
operating  at  pressures  up  to  6600  volts, 
and  carrying  1  amp.  to  100  amp.,  has 
been  developed  by  the  Fisher-Chase 
Manufacturing  Company  of  Columbus, 
Ohio.  The  switch  is  inclosed  in  a 
wooden  box  which  has  an  arc-discharge 
relief  hole  of  porcelain  in  the  bottom. 
By  means  of  a  wooden  pull-rod  on  one 
side  of  the  box  the  switch  can  be 
operated  without  opening  the  door.  The 
leverage  on  the  switch-arm  end  of  the 
pull  rod  is  very  short  and  permits  quick 
closing  and  separation  of  contacts,  thus 
minimizing  the  possibility  of  arcing 
without  the  use  of  springs.  Melting 
and  welding  across  the  terminals  is 
practically  impossible  because  of  the 
widely  separated  poles. 

With  the  construction  employed  it  is 
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DISCONNECTING    SWITCH    AND    FUSE    BOX 

possible  for  a  lineman,  after  inserting 
a  new  fuse,  to  close  the  door  before 
closing  the  switch,  thus  avoiding  the 
possibility  of  a  fuse  blow-out  in  his  face, 
which  might   occur   if  the   circuit   was 


overloaded  when  the  fuse  was  In  erted. 
Delay  In  determining  whether  s  fuse  Is 
Mown    is    eliminated    since    the    paper 

indicator    which    Mows    out    of    the   arc- 

discharge  hole  when  the  fuse  blows  can 
in  without  climbing  the  pole.    Fur- 
thermore, on   three-phase   installations 
where  one  fuse  is  broken  mechanically 

01  Otherwise  inspection  may  be  made 
without  interfering  with  the  customer's 
installation,  as  the  load  may  be  supplied 
over   the   two    intact   circuits. 


Automatic  Feed-Water 
Regulator 

An  automatic  feed-water  regulator 
which  controls  the  flow  of  water  into 
the  boiler  by  the  height  of  the  water 
line  is  shown  in  Fig.  1.  It  is  manufac- 
tured by  the  Kitts  Manufacturing  Com- 
pany of  Oswego,  N.  Y.  The  float  which 
is  used  in  the  feeder  column  and  the 
alarm  column  will  not  collapse  or  give 
trouble  from  leakage,  it  is  claimed.  It 
is  counterbalanced  by  a  brass  weight. 
When  the  water  reaches  a  certain  level 


FIG.     1 — AUTOMATIC    FEED-WATER 
REGULATOR 

the  buoyancy  of  the  water  lifts  the 
float,  which  in  turn  opens  the  pilot 
valve,  admitting  pressure  on  the 
diaphragm  feed  valve  and  thereby 
closing  it.  When  the  water  line  begins 
to  lower,  the  float  lowers,  closing  the 
pilot  valve  and  opening  the  exhaust 
port,  thereby  relieving  the  pressure 
from  the  diaphragm  feed  valve  and  al- 
lowing it  to  open.  By  this  operation  the 
water  is  kept  at  or  near  the  second 
gage  cock,  which  is  in  the  proper  place. 
The  pilot  valve  may  be  removed  for 
repairs  at  any  time,  as  the  automatic 
check  under  the  cover  prevents  the 
escape  of  steam.  The  seats  and  disks 
of  the  pilot  valve  and  feed  valve  can 
also  be  renewed  when  necessary.  The 
accompanying  meter  chart  shows  how 
nearly   a   continuous    flow   of  water   is 


obtained   by   using  this  automatic   feed 

water  regulator. 

In  order  to  secure  good  results  from 
an  automatic  feed-water  regulator  it 
is  very  essential  that  the  pumps  be 
properly  governed  A  high  excess 
pressure  part  of  the  time  and  a  low  ex- 
cess pressure  at  other  times  should  be 


FIG.     2 — CONTINUOUS     FLOW     OF     WATER 
OBTAINED  BY  USE  OF  REGULATOR 

avoided.  Excess  pump  governors  are 
usually  built  like  scales  of  the  differen- 
tial type.  The  slightest  variation  in  the 
pumping  pressure  is  almost  instantly 
compensated  for  so  the  pressure  on  the 
feed  line  to  the  boilers  remains  practi- 
cally the  same,  no  matter  what  the 
load  is.  Should  the  pressure  on  the 
boiler  change  very  suddenly  for  any 
reason,  the  excess  pumping  pressure 
will   automatically  change  accordingly. 


Headstock  Motor  for  Wood- 
working Lathes 

The  Westinghouse  Electric  &  Manu- 
facturing Company  of  East  Pittsburgh, 
Pa.,  is  now  marketing  a  line  of  head- 
stock  motor  equipments  for  small  wood- 
working lathes.  The  motors  take  the 
place  of  the  cone  pulleys  and  belts  re- 
quired on  belt-driven  woodworking 
lathes.  The  face  plates  are  mounted 
directly  on  the  motor  shaft.  Different 
speeds  are  obtained  by  adjusting  the 
speed  of  the  motor  by  means  of  a  con- 
troller mounted  in  the  leg  of  the  lathe. 
The  controller  also  permits  dynamic 
braking.  By  this  method  of  drive  the 
quality  of  the  work  may  be  improved 
and  the  production  may  be  greatly  in- 
creased, as  the  operator  is  enabled  to 
use  exactly  the  right  speed  for  the  par- 
ticular piece  of  work  in  hand. 

Each  equipment  consists  of  a  motor 
and  a  controller  especially  designed  for 
this  service.  For  alternating-current 
circuits  a  special  four-speed  ball-bear- 
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ing  motor  is  furnished  that  can  be 
mounted  on  the  top  of  the  lathe.  The 
design  of  the  motor  frame  permits  re- 
moval of  either  end  bracket  and  ex- 
cludes all  dust  and  foreign  substances. 
The  feet  are  cast  integral  with  the 
brackets,  giving  maximum  rigidity  to 
the  motor.  The  ball  bearings  take  end 
thrust  in  either  direction. 

For  direct-current  circuits  an  adjust- 
able-speed, commutating-pole,  shunt- 
wound  motor  is  furnished,  giving  speeds 
by  field  control  over  a  range  of  from 
600  to  3000  r.p.m.  It  is  mounted  in 
the  same  manner  as  the  alternating- 
current  motor  and  resembles  it  in  gen- 
eral construction. 

In  starting  the  motor  the  line  switch 
must  be  turned  to  "on,"  but  a  simple 
mechanical  device  makes  it  also  neces- 
sary to  have  the  speed  adjustment  han- 
dle in  the  first  or  low-speed  position. 
Protection  against  low  voltages  and 
overloads  is  afforded  by  relays,  which 
open  the  line  circuit  and  stop  the  motor. 


Resistance  Material 

A  plastic  molding  compound  made  from 
the  anhydrous  resin  which  results  when 
dry  phenol  reacts  with  dry  hexamethy- 
lenetetramine  has  been  developed  by  the 
Redmanol  Chemical  Products  Company 
of  Chicago.  It  is  said  that  this  mate- 
rial has  a  permanent  color  and  surface 
brilliance  which  are  not  impaired  by 
age.  It  contains  no  ingredients  which 
affect  brass  inserts  or  other  metal  parts 
harmfully.  The  molded  products  made 
by  this  company  have  high  tensile 
strength,  high  electrical  resistance  and 
are  unaffected  by  solvents,  oils,  clean- 
ers, heat  or  moisture,  the  manufacturer 
declares.  The  compound  is  furnished  in 
rods,  tubes,  sheets,  granular  form,  plas- 
tic form,  impregnating  liquids,  lami- 
nated plates  and  transparent  blocks. 


Disconnecting  Switches 

A  convenient  type  of  high-voltage 
disconnecting  or  sectionalizing  switch  is 
the  suspension  form.  An  unusual  in- 
stallation on  the  roof  of  a  power  house 
supplying  a  110,000-volt  system  is 
shown  herewith.    The  suspension  switch 


switch  is  indicated  at  S,  the  same 
scheme  being  employed  when  switches 
are  to  be  installed  in  the  main  trans- 
mission lines.  This  particular  form  of 
switch,  which  has  a  wide  application  on 
high-voltage  lines,  is  manufactured  by 
the  Delta-Star  Electric  Company  of 
Chicago. 


HIGH-VOLTAGE   DISCONNECTING   SWITCH 

consists  of  eight  disk  insulators  bridged 
by  a  horizontal  truss  blade  provided 
with  contact  guides  and  locks  to  pre- 
vent the  switch  falling  open  accidental- 
ly.      The     method     of     installing     the 


Shop-Lighting  Fixtures 

Several  types  of  fixtures  for  illumi- 
nating sewing  machines  have  been  de- 
veloped by  E.  I.  Van  Doren  of  Troy, 
N.  Y.  These  fixtures  can  also  be  used 
for  all  classes  of  individual  lighting,  as 
for  machine-shop  and  bench  practice. 
The  shade,  which  is  supported  from  the 
arm  of  the  fixture,  not  only  stiffens  the 
socket  but  also  projects  the  light  di- 
rectly upon  the  work,  shading  the  light 
from  the  operator's  eye.  One  type  is 
made  for  single-stand  sewing-machine 
illumination  and  is  equipped  to  allow 
conduit  to  enter  at  the  bottom  of  the 
fixture;  another  is  for  conduit  over  the 
table  serving  two  machines,  and  a  third 
type  is  for  two  machines  with  attach- 
ment plugs  under  the  table.  Fixtures 
are  made  for  lathe  and  bench  work  in 
machine  shops. 


Lamp  for  Rotogravure 
Printing 

For  use  in  connection  with  the  mak- 
ing of  rotogravure  prints  the  Cooper 
Hewitt  Electric  Company  of  Hoboken, 


Synchronous  Booster 
Rotary  Converter 

Synchronous  booster  rotary  convert- 
ers manufactured  by  the  Westinghouse 
Electric  &  Manufacturing  Company  of 
East  Pittsburgh,  Pa.,  consist  of  a  shunt- 
wound  rotary  converter  in  combination 
with  an  alternating-current  generator 
mounted    on    the    same   shaft   with   the 


MERCURY-VAPOR  LAMP  OUTFIT  FOR 
PRINTING 

N.  J.,  is  marketing  a  special  lighting 
outfit,  one  being  shown  herewith.  It 
consists  of  six  67-in.  (170-cm.),  7-amp. 
mercury-vapor  tubes  mounted  in  a 
stand,  the  auxiliaries  with  shifters  be- 
ing mounted  at  the  end  of  the  stand 
beneath  the  blower.  The  outfit  is  gen- 
erally used  with  a  printing  frame  on 
each  side. 


One-Piece  Socket 

A  one-piece  socket  which  may  be 
quickly  wired  has  been  placed  on  the 
market  by  J.  I.  Paulding  of  New  Bed- 
ford, Mass.  The  sockets  are  made  with 
standard  interiors,  enabling  the  wire- 
men  to  connect  them  quickly.  An  all- 
porcelain  shell  slides  over  the  interior 
and  is  locked  in  place  by  the  key  shaft. 
By  removing  the  key  a  keyless  socket  is 
obtained,  so  that  the  device  combines 
in  one  a  key,  a  keyless  and  a  lock 
socket. 


MACHINE  WHICH  GIVES  RELATIVELY  WIDE, 

AUTOMATIC  OR  NON-AUTOMATIC  VARIATION 

IN    DIRECT-CURRENT    VOLTAGE 

rotary  converter  and  having  the  same 
number  of  poles.  By  varying  the  field 
excitation  of  this  alternating-current 
generator  the  alternating-current  volt- 
age impressed  on  the  rotary  converter 
proper  can  be  increased  or  decreased  as 
desired.  The  direct-current  voltage  de- 
livered by  the  converter  is  thereby 
varied  accordingly. 

Standard  synchronous  booster  rotary 
converters  are  wound  for  270  volts  di- 
rect current,  with  a  range  of  240  to  300 
volts,  and  for  the  desirable  and  usual 
converter  ratings  of  500  kw.  and  above, 
both  for  25  and  60  cycles.  As  previ- 
ously stated,  the  direct-current  voltage 
range  can  be  made  of  any  desired  value 
by  properly  proportioning  the  booster 
generator  capacity.  For  extreme  volt- 
age ranges  special  booster  converters 
are  required.  It  is  rarely  practicable  to 
obtain  more  than  15  per  cent  buck  or 
boost.  The  standard  variation  is  a 
total  range  of  20  per  cent,  that  is,  10 
per  cent  below  and  10  per  cent  above 
the  average  voltage  for  which  the  con- 
verter is  designed.  This  range  is  ob- 
tained by  a  boosting  generator  with  a 
capacity  of  10  per  cent  of  that  of  the 
converter. 

Compared  with  the  transformer  or 
induction  regulator  method  of  voltage 
regulation  the  booster  rotary  con- 
verter method  has  the  following  ad- 
vantages, it  is  claimed:  There  is  only 
one  unit,  which  requires  minimum  floor 
space  and  cable  connections.  This  sim- 
plifies installations  as  there  are  no  con- 
nections to  make  between  several 
pieces  of  apparatus.  The  booster  con- 
verter has  rugged  characteristics.  With 
induction  regulators  dangerous  forces 
may  be  developed  between  the  stator 
and  the  rotor,  if  the  converter  is  con- 
nected to  the  alternating-current  line 
while  out  of  step. 

Compared  with  the  so-called  regu- 
lating-pole or  split-pole  converter 
method  of  regulation,  the  synchronous 
booster  rotary  converter  possesses 
higher  efficiency,  particularly  at  the 
lower  voltages,  and  has  better  com- 
mutation, particularly  at  the  maxi- 
mum voltage  and  at  the  maximum 
load. 
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WORLD'S         SALESMANSHIP 
ORKSS      The  second  annual  session  of  the 
World's  Sale  manshlp  Congress  will  be  held 
I  roll  from  June  10  to  i  i 
( ;i:(  »R(  ;i:  \\     NEFF  has  taken  cha 

istern  management  of  the  John  il 
McOowen  Companj  of  Cincinnati,  Ohio, 
with  offices  al   50  « Ihurch  Btrei  I 

THE     NATIONAL     FIBRE    A     INSULA 
TION    COMPANY,    York    Lynne,    Del.,    has 
awarded   .i   contract    for  the  erection   of  ■ 
one-story  addition  to  Its.  plant 

THE  OENER  \i.  ELECTRIC  CI  IMPANI 
is  moving  its  ,\<  «  > « ■  r  k  ««ii  Hi-  from  SO 
Church  Street  to  the  Equitable  Building,  120 
Broadway,  where  11  will  occup]  the  entire 
twentieth  Boor, 

THE  GENERAL  ELECTRIC  COMPAN1 
baa  had  plans  prepared  for  a  now  brick 
and  relnforced-concrete  plant  to  be  erected 
on  Llllle  Street,  Newark.  N.  .1.  The  struc- 
ture will  be  tour-atory  and  basement, 

Till:  BENJAMIN  ELECTRIC  MANU- 
FACTURING COMPANY,  Chicago,  111.,  has 
announced  the  removal  of  its  sales  and  pub- 
licity promotion  department  to  the  adminis- 
tration suite  at  13(1-131'  South  Sangamon 
Street 

THE  ELECTRICAL  EQUIPMENT  AS- 
SOCIATION. IMti  Judge  Building,  Salt  Lake 
City,  Utah,  has  been  formed  by  Arthur 
Purdon.  The  comoany  will  renre°p"t  the 
Electrical  Engineers'  Equipment  Company 
of  Chicago 

Tin:  FEDERAL  ELECTRIC  company 
of  Pittsburgh,  Pa.,  manufacturer  of  switch 
outlet  boxes,  cabinets,  push  buttons 
and  receptacle  plates,  has  just  appointed 
S.  Robert  Sehwai  tz  &  Brother,  at  729-31 
Broadway,  New  York  City,  as  its  Eastern 
agents. 

T.  E.  "WEBSTER,  it  is  announced,  has 
become  vice-president  of  the  R.  H.  Beau- 
mont Company,  builder  of  conveying  and 
hoisting  systems,  of  Philadelphia,  and  has 
identified  himself  with  the  sales  depart- 
ment. Mr.  Webster  was  associated  with 
the  Link  Belt  Company  for  twenty-five  years 
and  for  the  last  twelve  years  was  manager 
of  its  Pittsburgh  office. 

FRANK  M.  HAWKINS,  since  1897  man- 
aging representative  of  the  New  York  ter- 
ritory of  the  Crouse-Hinds  Company,  has 
retired  from  detail  sales  work  and  en- 
gaged in  the  broader  activity  of  looking 
inTo  business  possibilities  abroad.  For  a 
while  Mr.  Hawkins  will  investigate  the 
Cuban  and  other  southern  foreign  markets. 
After  the  war  is  over  he  contemplates  a 
tour  of  Europe  to  study  conditions  prelimi- 
nary to  the  development  of  a  market  abroad 
for  "the  Crouse-Hinds  products. 

THE  S  K  F  BALL  BEARING  COM- 
PANY. Hartford,  Conn.,  and  the  Hess- 
Bright  Manufacturing  Company  of  Phila- 
delphia have  joined  interests,  and  the  af- 
fairs of  the  two  companies  will  be  admin- 
istered by  a  recently  formed  New  York 
Corporation,  the  S  K  F  Administrative  Com- 
pany. 1  Wall  Street.  B.  G  Prytz  has  been 
elected  president  of  the  administrative  com- 
pany. Simultaneously,  Budd  D.  Gray  of 
the  Hess-Bright  Company  has  resigned  as 
piesident  of  the  Philadelphia  company  and 
will  become  technical  adviser  to  the  new 
corporation.  Mr.  Prytz  was  elected  to  suc- 
ceed  Mr.  Gray  as  president  of  the  Hess- 
Bright  Company.  The  S  K  F  Administrative 
Company  is  extending  the  manufacturing 
facilities  of  both  the  Philadelphia  and  Hart- 
ford plants,  and  the  demand  for  the  com- 
pany's products  continues  to  be  so  far  in 
excess  of  the  present  supply  that  it  has  been 
considered  advisable  to  make  additions  im- 
mediately both  to  the  S  K  F  and  the  Hess- 
Bright  factories.  Closer  co-operation  be- 
tween the  two  companies  was  greatly  facili- 
tated by  the  action  of  the  American  Hess- 
Bright  stockholders  in  buying  out  the  Ger- 
man minority  interest  in  the  Hess-Brieht 
Comnany  shortly  before  the  break  with  Ger- 
many, whereby  all  the  stock  came  into 
American   hands. 
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New   Incorporations 


THE  ADAIRVILLE  (OHIO)  LIGHTING 
COMPANY  has  been  Incorporated  with  a 
capital  stock  of  $12,000  by   R,   B,  E   Brian, 

.1     K.    Russell    and    H.    W.    Russell. 

THE  C.  L  WALTON  LIGHTING  COM 
PANY    Of    Si  ales    Mound      III.,    has    been    in 

corporated  with  a  capital  stuck  of  12,500  bj 
C  s.  Walton.  Richard  Rogera  and  T.  Wal- 
ton, 

THE  PARAMOUNT  ELECTRIC  COM- 
i  ■  \\  v  of  Cleveland,  i  i  Incor- 

■  I     with    a    capital    shirk    of    (5, bj 

Benjamin  stem,   a.    E.   Fromholz,    Herman 

1.     Castle   and   others. 

THE    SNOHOMISH    POWER    COMPANY 

of  Seattle.  Wash.,  has  been  incorporated 
with  a  capital  stock  of  $1,000,000  by 
George  n.  Tllden,  William  n.  Wynn,  Jr., 
and    11.    W.    Bunker. 

THE  BOWLING  GREEN  (VA.)  LIGHT 
&  POWER  COMPANY  has  been  incorpor- 
ated with  a  capital  stock  of  $10,000  to 
operate  a  light  and  power  plant.  L.  E.  Mar- 
tin is  president,  and  B.  F.  Borkey,  secre- 
tary,   both   of   Bowling   Green. 

THE  ODESSA  (TEX.)  LIGHT  &  POWER 
COMPANY  has  been  chartered  by  R.  M. 
Henderson.  W.  F.  Bates  and  W.  H.  Rhoades. 
The  company  is  capitalized  at  $4,000  and 
proposes  to  construct  and  operate  an  elec- 
tric-light and  power  plant. 

THE  STERLING  ELECTRICAL  COR- 
PORATION of  Cleveland,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $250.- 
000  by  Roy  M.  Hall,  W.  H.  Fahrenbach, 
C.  E.  Edson,  P.  Hess  and  Antonio  Longoria. 

THE  PERFECT  FUSE  COMPANY  of 
Buffalo,  N.  Y.,  has  been  chartered  with  a 
capital  stock  of  $10,000  to  do  a  general  and 
electrical  contracting  business.  The  in- 
corporators are  W.  N.  Pierce,  J.  Frank' in 
and  B.  C.  Candee  of  Buffalo,  N.  Y. 

THE  COMMERCIAL  ELECTROLYTIC 
CORPORATION  OF  CALIFORNIA  of  Los 
Angeles,  Cal.,  has  been  chartered  with  a 
capital  stock  of  $100,000.  The  directors  are: 
F  E.  Stevens,  John  McWilliams,  Jr.,  R.  T. 
Laughlin,  J.  R.  Mason  and  E.  F.  Wehrle. 

THE  MUNICIPAL  POWER  &  LIGHT 
COMPANY'  of  Shawnee,  Okla.,  has  been  in- 
corporated with  a  capital  stock  of  $3,000 
by  Sinclair  Mainland  of  Oshkosh.  Wis.  ; 
W.  S.  Arnold  of  Chicago,  111.,  and  Edward 
Howe  of  Shawnee. 

THE  HUBBEL  ELECTRIC  COMPANY 
of  Rockford,  Mich.,  has  been  chartered  bv 
H.  L.  Hubbel,  J.  R.  Gale  and  J.  J.  Waterson. 
The  company  is  capitalized  at  $15,000  and 
proposes  to  manufacture  and  deal  in  elec- 
trical apparatus  and  equipment. 

THE  HOLLAND  (MICH.)  LIGHT  & 
SPECIALTY  COMPANY  has  been  incorpo- 
rated by  A.  H.  Landmehr.  J.  P.  Kolla,  O.  P. 
Neptrum  and  others.  The  company  is  capi- 
talized at  $35,000  and  proposes  to  manufac- 
ture and  sell  lighting  systems. 

THE  MULLTKEN  (MICH.)  ELECTRTC 
LIGHTING  COMPANY'  has  been  in- 
corporated by  James  H.  Henskey,  C.  A. 
Trimble,  W.  J.  Ramsey  and  others.  The 
company  is  capitalized  at  $3,000  and  pro- 
poses to  supply  electricity  for  lamps  and 
motors  in  Mulliken. 

THE  PORTABLE  ELECTRIC  SEARCH- 
LIGHT COMPANY'  of  Boston.  Mass.,  has 
been  chartered  with  a  capital  stock  of  $40.- 
000.  The  officers  are:  N.  B.  Kneass  Brooks 
of  Wellesley,  Frank  M.  Lawrence  of  Cam- 
bridge, treasurer,  and  Damon  E.  Hall  of 
Cambridge,  clerk. 

THE  AUTOMATIC  ELECTRTC  CROSS- 
ING &  GATE  COMPANY'  of  Philadelphia, 
Pa.,  has  filed  articles  of  incorporation  under 
the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $500,000  to  manufacture 
electrical  safety  devices  for  railways.  The 
incorporators  are:  F.  R.  Hansell.  Georee  H. 
B.  Martin  and  S.  C.  Seymour,  all  of  Phila- 
delphia. Pa. 
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Trade  Publications 


SOCKETS. — Paaa  &   Seymour  of   Bolvay, 

X.  Y.,  are  distributing  a  leaflet  descriptive 
of  their  porcelain  angle  caps  and  sockets. 

RANGES — The  Estate  Stove  Company 
of  Hamilton,  Ohio,  has  prepared  catalog 
No.   10,  descriptive  of  its  electric  ranges. 

SURFACER  The  Berg  Rotary  Concrete 
Surfacer  is  illustrated  and  described  in  a 
bulletin  recently  issued  by  the  Elevator 
Supplies  Company,  Inc.,  of  New  York  City. 

SOLENOID  BRAKES.— Automatic  sole- 
noid brakes  and  solenoids  are  illustrated 
and  described  in  bulletin  No.  48.900,  now 
being  distributed  by  the  General  Electric 
Company  of  Schenectady,  N.  Y. 

-MOTOR  -  GENERATOR  SETS.  —  Small 
battery-charging  outfits  for  charging  igni- 
tion and  lighting  batteries  are  described 
and  illustrated  in  a  leaflet  now  being  dis- 
tributed by  the  General  Electric  Company 
of  Schenectady,  N.  Y. 

GRIDS. — Bulletin  No.  58.329A,  descrip- 
tive of  frame  parts  and  CR  9042  grids  for 
type  IG  resistors,  is  now  being  mailed  by  the 
General  Electric  Company  of  Schenectady, 
N.  Y.  This  company  has  also  prepared 
bulletin  No.  44.406A,  descriptive  of  its  ven- 
tilated commutating-pole  railway  motor. 

VALVES  AND  FITTINGS. — The  Ed- 
ward Valve  &  Manufacturing  Company  of 
Chicago  has  prepared  its  1917  catalog.  No. 
6,  covering  a  full  line  of  cast-steel,  forged- 
steel  and  bronze-bodied  globe  valves  and 
blow-off  valves.  Atmospheric  relief  valves, 
unions,   fittings,   etc.,   are  also  mentioned. 

INSULATORS. — The  Electrose  Manufac- 
turing Company  of  Brooklyn,  N.  Y..  has 
prepared  a  bulletin  descriptive  of  its  in- 
sulators. This  bulletin  includes  extracts 
from  articles  which  have  appeared  from 
time  to  time  in  various  trade  papers  in 
which  Electrose  insulators  were  mentioned. 

OIL  ENGINES. — High-compression  oil 
engines  are  described  and  illustrated  in  a 
bulletin  now  being  distributed  by  McEwen 
Brothers  of  Wellsville,  N.  Y.  This  oil  en- 
gine is  a  horizontal,  four-stroke-cycle  type 
high-compression  engine,  operating  on  the 
Diesel  principle  and  adapted  to  burn  any 
kind  of  heavy  crude  oil  or  residue. 

INSULATORS — A  report  rendered  to  the 
Electrose  Manufacturing  Company  on  a 
high-voltage  test  of  Electrose  insulated  con- 
nectors for  W.  S.  Barstow  &  Company  is 
being  distributed  by  the  Electrose  Manu- 
facturing Company  of  Brooklyn,  N.  Y. 
These  tests  were  made  by  the  Electrical 
Testing  Laboratories. 

GEAR  SHIFT. — "What  Motor  Car  Dis- 
tributors Are  Doing"  is  the  title  of  a  large 
mailing  folder  distributed  by  the  Cutler- 
Hammer  Manufacturing  Company  of  Mil- 
waukee, maker  of  the  "C-H  Magnetic"  gear 
shift.  What  this  device  is  doing  for  the 
Premier  is  told  by  means  of  excerpts  from 
letters,  telegrams,  newspaper  and  magazine 
articles,  etc.  Reasons  for  the  adoption  of 
the  C-H  gear  shift  as  regular  equinment 
are  also  cited.  Among  the  photographs  re- 
produced is  one  showing  Miss  Rochester  in 
the  Premier  which  she  drove  up  the  court 
house  steps  at  San  Antonio,  Tex.  Another 
shows  C.  H.  Davis  of  Denver  with  one  arm 
tied  to  his  side  in  which  condition  he  drove 
through  the  congested  section  of  Denver 
for  six  hours,  starting  and  stopping  at 
crossings  and  to  take  on  passengers,  ma- 
nipulating the  "C-H  Magnetic"  gear  shift 
buttons    and    steering   with   the   right   hand. 
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New  England  States 

BIDDEFORD,  ME.— The  York  County 
Power  Company  has  petitioned  the  Public 
Utilities  Commission  for  authority  to  issue 
$100,000  in  bonds,  of  which  $48,000  is  to  be 
used  for  extensions  contemplated  and  the 
remainder  to  reimburse  the  company  for 
improvements  recently  completed. 

PORTLAND,  ME.— The  Thomas  Laugh- 
lin  Company  has  contracted  with  the  Cum- 
berland County  Power  &  Light  Company 
for  electrical  energy  to  operate  its  plant. 
Steam  power  is  now  used. 

YARMOUTH,  ME. — Arrangements  have 
been  made  whereby  the  Yarmoutli  Lighting 
Company  will  secure  energy  from  the  Cum- 
berland County  Power  &  Light  Company  of 
Portland.  Work  will  begin  at  once  by  the 
Cumberland  company  on  the  erection  of 
electric  transmission  lines  across  the  county 
to  connect  with  the  lines  of  the  Yarmouth 
company.  J 

PENNACOOK,  N.  H. — The  Public  Service 
Commission  has  granted  the  Concord 
(N.  H. )  Electric  Company  authority  to  pur- 
chase the  property  of  the  Pennacook  Elec- 
tric Light  Company  for  $60,000. 

RUTLAND,  VT. — Work  has  begun  on  the 
erection  of  a  new  44,000-volt  electric  trans- 
mission line  for  the  Rutland  Railway  Light 
&  Power  Company  between  the  Mendon 
power  station  and  the  substations  in  Rut- 
land, West  Rutland  and  Castleton,  to  be 
completed  about  July  1.  This  will  necessi- 
tate doubling  the  output  of  the  Castleton 
substation  and  an  addition  to  the  gener- 
ating equipment  at  the  plant  of  the  Pitts- 
ford  Power  Company.  The  new  equipment 
at  the  Castle  substation  will  consist  of  a 
500-kw.  rotary  converter ;  a  750-hp.  water 
wheel  will  be  installed  at  the  Pittsford 
Power   Company's   plant. 

BOSTON,  MASS. — Bids  will  be  received 
by  the  schoolhouse  commissioners  of  the 
city  of  Boston  until  May  22  for  furnishing 
electric  motors  in  the  Boston  Trade  School, 
Parker  and  Archibald  Streets,  Boston,  Mass. 
Proposal  blanks  may  be  obtained  at  the 
office  of  the  commissioners,  Room  1009, 
City   Hall  Annex. 

BROCKTON,  MASS. — The  City  Council 
Is  considering  a  proposal  submitted  by  the 
Edison  Electric  Illuminating  Company  of 
Brockton  for  lighting  the  streets  of  the 
city,  which  provides  for  the  installation  of 
ornamental  lamps  in  the  business  district, 
including  Center  Street,  at  no  additional 
expense. 

FALL  RIVER,  MASS. — The  Fall  River 
Electric  Light  Company  has  petitioned  the 
Massachusetts  Gas  and  Electric  Light  Com- 
mission for  permission  to  erect  electric 
transmission  lines  over  the  Taunton  River 
at  a  point  1800  ft.  north  of  its  Fall  River 
plant,  just  south  of  the  Slade's  Ferry 
Bridge.  The  proposed  line  will  extend 
through  Somerset,  Swansea  and  Seekonk 
to  the  Rhode  Island  line.  The  commission 
recently  refused  the  company  permission 
to  erect  a  line  across  the  river  at  another 
location. 

SOUTHBRIDGE,  MASS.— The  Stephen 
Richard  Company,  cutlery  manufacturer, 
is  i  ontemplating  extensions  to  its  plant  and 
power  equipment. 

SPRINGFIELD,  MASS.— The  Turners 
Falls  (Mass.)  Power  &  Electric  Company 
has  petitioned  the  Waterways  Commission 
for  authority  to  suspend  cable  wires  over 
the  Connecticut  River  from  the  Agawam 
side  of  the  city. 

WATERTOWN,  MASS. — Bids  will  be  re- 
ceived at  the  Watertown  Arsenal,  Water- 
town,  Mass.,  until  May  23,  for  furnishing 
miscellaneous  supplies,  including  dry  cells, 
etc.,  during  the  year  ending  June  30,  1918. 
Further  information  may  be  obtained  on 
application  to  the  commanding  officer, 
Watertown  Arsenal. 

WATERTOWN,  MASS. — Bids  will  be  re- 
ceived at  the  Watertown  Arsenal,  Water- 
town,  until  May  23,  for  construction  of  an 
erecting  shop,  tunnel  and  coal-conveying 
apparatus  and  alterations  and  additions 
to  the  smith  shop,  power  house  and  coal 
pocket,  including  plumbing  and  heating  and 
railroad  track.  Further  information  may 
be  obtained  upon  application  to  the  com- 
manding officer. 

WESTFIELD,  MASS.— The  Turners  Falls 
(Mass.)  Power  &  Electric  Company  has 
applied  to  the  Selectmen  for  permission  to 
erect  an  electric  transmission  line  from  the 
Easthampton  town  line  across  Hampton 
Plains  to  the  power  station  of  the  local 
division  of  the  Springfield  Street  Railway 
Company,  and  thence  along  the  Westfield 
River  bank  to  the  town  of  Agawam. 

WOONSOCKET,  R.  I.— The  Manufactur- 
er?' Power  Company,  which  furnishes  power 
and  steam  to  the  Nyanza  and  Samoset 
Mills,  has  purchased  land  at  Second  Avenue 
and  River  Street,  for  the  purpose  of  building 
a  coal  pocket  for  its  power  plant  on  Single- 
ton Street. 


Construction 

News  of  Projects,  Plans,  I5i<ls  anil  Con- 
tracts.   Notes  on  Work  Under  Way 


NEW  HAVEN,  CONN. — A  petition  has 
been  presented  to  the  municipal  committee 
on  street  lighting  by  the  residents  of  Grand 
Avenue  asking  that  ornamental  lamps  be 
installed  on  Grand  Avenue  from  State 
Street  and  Railroad  Avenue.  The  residents 
of  Orange  Street,  from  Chapel  to  Elm,  have 
petitioned  for  a  better  lighting  system  on 
that  thoroughfare. 


Middle  Atlantic  States 

ALBANY,  N.  Y. — Bids  will  be  received  at 
the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  June  6  for  remodeling  two  hydraulic 
mail  lifts,  etc.,  in  the  United  States  custom 
house  and  post  office,  Albany,  N.  Y.  For 
details  see  proposal  columns. 

BINGHAMTON,  N.  Y. — The  installation 
of  the  first  two  generator  units  for  the  new 
power  house  of  the  Binghamton  Light.  Heat 
&  Power  Company  is  nearly  completed, 
and  it  is  expected  that  within  the  next 
three  weeks  the  3500-kw.  unit  with  two 
boilers  and  necessary  auxiliaries  will  be 
ready  to  place  in  operation.  Preparations 
are  being  made  to  begin  work  on  the  ex- 
cavations for  foundation  for  the  third  unit. 
BROOKLYN,  N.  Y. — The  Public  Service 
Commission  has  approved  an  award  of  the 
Brooklyn  Rapid  Transit  Company  to 
Angelo  Pasquini  of  New  York  City  for  the 
construction  of  the  new  Ridgewood  substa- 
tion to  be  used  in  connection  with  fur- 
nishing energy  to  operate  the  Fourteenth 
Street-Eastern  Parkway  and  other  new 
rapid  transit  lines  in  Brooklyn  and  Queens 
at  $59,900.  The  building  will  be  located 
on  Gates  Avenue,  near  Wyckoff  Avenue, 
Brooklyn. 

BUFFALO,  N.  Y. — The  Buffalo  General 
Electric  Company,  the  New  York  Telephone 
Company,  the  Federal  Telephone  Company 
and  the  International  Railway  Company  will 
be  asked  to  place  their  wires  on  Virginia 
Street  underground  before  the  work  of  pav- 
ing the  street  is  undertaken. 

CORNING,  N.  Y.— The  bill  to  incorporate 
the  Lamoka  Electric  Water  Corporation  of 
Corning  and  giving  it  power  to  develop  the 
water  power  of  Mud  Creek  has  been  passed 
bv  the  Legislature.  The  company,  it  is  re- 
ported, proposes  to  construct  a  dam  near 
Savona  and  a  canal  and  pipe  line  from 
Wayne  to  Lake  Keuka,  on  the  west  shore 
of  which  a  power  house  is  to  be  erected 
between  Grove  Springs  and  Keuka. 

GOVERNOR'S  ISLAND,  N.  Y. — Bids  will 
be  received  at  the  office  of  the  quarter- 
master, Eastern  Department,  Governor's 
Island,  N.  Y.,  until  May  25,  for  construc- 
tion, including  plumbing,  heating  and  elec- 
tric wir'ng,  of  a  tv-l^k  =!x-set  officers'  quar- 
ters at  Governor's  Island. 

HORNELL,  N.  Y. — Preparations  are  be- 
ing made  for  the  installation  of  an  orna- 
mental street-lighting  system.  The  Hornell 
Electric  Company  will  bear  the  cost  of 
laying  the  wires  underground  and  the  city 
will  pay  for  the  ornamental  standards.  The 
system  throughout  th->  "ity  will  be  changed 
and  ?rc  lamps  discarded. 

ITHACA,  N.  Y.— Work  has  begun  on  the 
election  of  the  electric  transmi  sion  line 
of  the  Cayuga  Power  Corporation  from  Port- 
land Pont  to  Peruton,  thence  to  Groton, 
where  the  company  has  a  contract  to  supply 
energy  to  the  plant  of  the  Corona  Type- 
writer Company.  As  soon  as  material  can 
be  secured  the  transmission  line  will  lie 
extended  to  Freeville  and  to  Dryden  to 
furnish  electrical  service  to  those  towns. 
The  Cayuga  corporation  is  negotiating  with 
the  village  of  Groton  for  the  purchase  of 
the  municipal  plant. 

NEW  YORK.  N.  Y.— Bids  w;ll  be  received 
by  the  Interborough  Rapid  Transit  Com- 
pany at  the  office  of  the  chief  engineer.  165 
Broadway,  New  York  City,  until  May  2(.  for 
completion  of  the  passenger  station  e'ectric- 
lighting  and  electric  heating  systems  for 
portions  of  the  Seventh  Avenue  lin<\  routes 
4  and  38:  Pelham  Bay  Park  branch  of  the 
Lexington  Avenue  line,  route  5,  section  15, 
and  routes  19  and  22.  sections  1  and  1-A, 
Lexington  Avenue  line,  route  5.  Drawings, 
proposal  blanks,  etc.,  may  be  obtained  at 
the  above  office.  George  H.  Pegram  is 
chief  engineer. 

WATERTOWN,  N.  Y.— The  Black  River 
Traction  Company  contemplates  an  exten- 
sion of  its  traction  system  to  the  Maxim 
munition   plant   in   Water  Street. 


\V<  lODBRIl  >GE,  N.  Y. — The  Murray  El' 
trie   Linlit   &    Power  Company   of  Monticello 
is    contemplating    extending    its    electrical 
service  to   Woodbridge. 

fONKERB,    X.    I. — The    City    Council    is 
Iderlng    the    Installation    of    400    orna- 
mental  lamp  standards,  equipped   with  five- 
lamp    i 

CALDWELL,  N.  J.— Bids  will  be  received 
b>  the  committee  of  public  buildings  of  the 
Board  of  Freeholders  of  the  county  of 
ountv  Court  House,  Newark, 
until  -May  2-',  for  additions  and  alterations 
in     the     power    Plant     at     tin-     Kssex    County 

Penitentiary,  Caldwell,  N.  .J.,  as  follows: 
U)  For  boilers,  stack  and  breeching;  (2) 
engine,  generator  and  switchboard      Plans 

specifications  m  i  at  the  or 

Of  Runyon  <t  Carey,  consulting  engineers, 
845   Broad  Street,  Newark,  N.  J. 

HOBOKEN.  N.  J. — Bids  will  be  received 
by  the  Board  of  Education  of  Hobol<<  ra 
until  May  29  for  construction  of  a  new 
public  school  house  to  be  erected  at  Adams 
and  Fifth  Streets,  including  electrical 
work,  heating  and  ventilating.  John  J. 
Fagan,  95  River  Street,  lloboken,  is  archi- 
tect. 

HOPEWELL,   N.   J. — The  Borough  Coun- 
cil  has  authorized  the  installation  of  a   g 
engine  equipment  to  replace   the   oil  engine 
now  in  use. 

JERSEY  CITY,  N.  J.— The  City  Com- 
mission is  considering  an  application  of  the 
t  Atlantic  &  Pacific  Tea  Company  for 
permission  to  build  a  conduit  line  for  el 
trie  wires  from  its  building  on  First  Street 
to  the  plant  of  Edward  V.  Hartford,  Inc., 
on   Morgan  Street. 

LAKEWOOD,  N.  J. — Plans  are  being 
considered  by  the  Lakewood  &  Seacoast 
Railway  Company  for  the  construction  of 
its  pioposed  extension  from  Lakewood  to 
Point  Pleasant. 

L AMRERTVILLE.  N.  J. — The  Board  of 
Public  Utility  Commissioners  has  granted 
tli.  Lambertville  Public  Service  Company 
permission  to  issue  securities  for  $430,000, 
tlic  proceeds  to  be  used  for  extensions  and 
improvements. 

NEWARK,  N.  J. — Bids  will  be  received 
at  the  office  of  the  board  of  education  of 
Newark  until  May  21  for  construction  and 
completion  of  addition  to  the  Madison 
school  house,  including  general  construc- 
ts, plumbing,  heating  and  ventilating, 
electrical  work,  lighting  fixtures  and 
vacuum  cleaning  system.  Blank  proposals 
and  further  information  may  be  obtained 
at  the  construction  department  of  the 
board,  fourth  floor,  City  Hall.  R.  D.  Argue 
is  secretary. 

PERTH  AMBOY,  N.  J. — A  bond  issue  of 
$50,000  has  been  approved  by  the  Board 
of  Aldermen  for  the  completion  of  the  com- 
mercial system  of  the  municipal  electric- 
light  plant.  Arrangements  will  be  made  to 
furnish  commercial  service  in  the  business 
and  other  districts  of  the  city. 

ALBION,  PA. — The  Public  Service  Com- 
mission has  granted  the  United  Lighting 
Companv  permission  to  issue  $110,000  in 
bonds,  the  proceeds  to  be  used  for  exten- 
sions  and    improvements. 

BETHEL,  PA. — The  Blue  Mountain  Elec- 
1 1  i ■  Company  of  Bethel  is  extending  its 
electric  transmission  lines  to  Freystown. 

COATESVILLE,  PA. — The  City  Council 
has  awarded  the  Chester  Valley  Electric 
Company  a  contract  for  furnishing  energy 
to  onerate  the  municipal  water-works 
pumping   station. 

EASTON,  PA. — The  Pennsylvania  Utilities 
Company  of  Easton  has  closed  a  10-year 
contract  with  the  Warren  Manufacturing 
Company  to  furnish  energy  to  four  of  the 
paper  mills  of  the  company  at  Milford, 
Warren,  Hughesville  and  Riegelsville, 
N.  J.,  which  will  require  about  3500  hp.  in 
motors.  To  serve  this  consumer  a  double 
circuit  33,000-volt  transmission  line  will  be 
ted   from  Easton. 

JNVILLE,  PA.— The  Public  Service 
Commission  has  granted  the  Mercer  County 
Light,  Heat  &  F'ower  Company  permission 
to  issue  $300,000  in  bonds,  the  proceeds  to 
be  used  for  payment  of  the  new  plant 
recently  completed  in  Greenville,  also  for 
the  one  at  Kinsman,  and  also  for  other 
extensions    lontemplated. 

KINGSTON.  PA. — The  Public  Service 
Comm'ssion  has  authorized  the  Luzerne 
Count v  Gas  cv-  Electric  Company  to  issue 
$2  70.noo  in  bonds,  the  proceeds  to  be  used 
for  extensions  and  improvements. 

PHILADELPHIA.  PA. — The  Philadel- 
phia Prying  Machine  Company  is  nlanning 
to  erect  a  power  plant,  about  35  ft.  by 
40  ft-,  one  story  high,  at  its  proposed  new 
factory  on  Westmoreland  Street.  Contract 
for   building   has   been    awarded. 

SCRANTON,  PA. — The  Scranti 

Companv    has    been    granted    permission    by 
the     Public     Service     Commission     to     issue 
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B  VRBi  >ri:s\n.i.i:.    u      o  \      The    Bar- 
Water  A  Light  Company,  recently 
Incorporated,    has    acquired    tin-    municipal 
trie-light    plant.     The   company    would 
like    to    receive    prices    on    Insulated    wire 
N     E.    May,    M.   ]•:.    Love   and    W.   Q.   Ships 
are  among   the  incorporators. 
WILLIAMSON,     W.      \  \      The     Wigarb 
itng     Company    would     like    to     reci 
prices  on  coal-mining  machinery  and  ■ 

ii  equipment.    C.  M.  Gateso  <>r  William- 
son is  manager. 

NORFOLK,  Y.V  -Bids  will  be  received  at 
the  Bureau  of  Sards  and  Docks.  Navy  De- 
partment. Washington,  I  >.  C,  until  May  28 
to  furnish  and  install  one  80-ton  bridge 
crane,  one  or  more  10-ton  bridge  cranes 
one  5-ton  bridge  crane,  four  :>-ton  wall 
cranes,  and  five  2-ton  electric  hoists  and 
hand-power  travel  bridge  cranes  in  the 
new  foundry  at  the  navy  yard,  Norfolk,  Va 
Drawings  and  specification  (No.  2388)  can 
be  obtained  on  application  to  the  above 
bureau  or  to  the  commandant  of  the  navy 
yard  named. 

NORFOLK,  VA.— W.  T.  Gregory,  501  Law 

Building,  Norfolk,  it  is  reported,  would  like 
to  receive  pri  es  on  two  electric  elevators 
for  store   building. 

RICHMOND,  VA.— The  Administrative 
Board  has  instructed  John  E.  Butler 
building  inspector,  to  advertise  for  bids  for 
building  an  addition  to  the  municipal  elec- 
tric plant  under  plans  prepared  by  Carneal 
&  Johnston.  The  cost  of  the  improvements 
is  estimated  at  about  $25,000.  B  ds  will 
be  received  until  May  25. 

WASHINGTON,  D.  C— The  Southern 
Kailway  Company  has  authorized  the  erec- 
t.on  of  two  copper  telephone  circuits  b>- 
oW?en*,Spen££r  an<1  Atlanta,  a  distance  of 
.iH  miles.  The  work  will  be  done  under  the 
supervision  of  the  superintendent  of  tele- 
graph at  Charlotte,  N.  C. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department.  Washington, 
for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows :  Various,  Schedule  1116— miscellaneous 
cotton  insulating  tape,  miscellaneous  rub- 
ber insulating  tape;  Schedule  1098—72  450 
batteries,  suitable  for  flashlights,  lslsoo 
flashlights  without  batteries:  Schedule  1115 
—miscellaneous  acid  etched  globes,  miscel- 
laneous prismatic  relectors:  Schedule  mi— 
miscellaneous  turbo-generating  sets;  Sched- 
ule 1114— miscellaneous  weatherproof  sock- 
ets. Las  Animas,  Col..  S-hedule  1103— one 
electrically  operated  dishwashing  machine 
£"5,  .f'frt-rically  operated  potato  peeler. 
Philadelphia,  Pa.,  Schedule  1108— one  21-in 
motor-driven  upright  drill,  one  double', 
12-in..  motor-driven  grinder.  Application 
for  proposal  blanks  should  designate  the 
schedule  desired  by  number 


North  Central  States 

HOWELL.  MICH— The  City  Council 
has  decided  to  install  ornamental  lamps  on 
all  paved  streets  in  the  city,  for  which  bids 
will  soon  be  asked. 

MONROE.  MICH— The  City  Commission 
has  granted  the  Detroit  (Mich)  Edison 
Company  a  franchise  to  construct  and 
operate  an  electric-lighting  system  in  Mon- 
roe. Under  the  terms  of  the  franchise  the 
company  is  to  purchase  the  municipal  elec- 
tric-light plant  and  furnish  electrical  service 
here. 
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COLUMBIANA,  OHK  »,  The  I  »hio  'las  & 
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Pi  i  po  lal  to  the  I  111  .  i  !oi i  offering  to  pur- 
chase the  local  municipal  electric  plant  and 
to  supply  electricltj   for  all  purpo  i 

DAYTON,  OHIO.     Righl   of  way  is  being 
secured  by  the  Dayton  f ower  &  Llghl  Com- 
tower  transmis- 
sion   line    from    Gunnersville    to    Xenia 
distance  of  about   15  miles. 

EAST  PALESTINE,  OHIO.— The  City 
Council  is  considering  a  proposal  submitted 
the  <»hio  Gas  &  Electric  Company  of 
Lisbon  to  take  over  the  municipal  electric 
plant.  The  company  oilers  to  pay  $.',0,000 
for  the  plant  and  agrees  to  expend  $25,000 
lor  improvements  to  the  system  as  soon  as 
it  is  turned  over. 

SALEM,    OHIO. — Preliminary   steps   have 

n  taken  by  the  Salem  Lighting  Companv 

lor     extensions     and     improvements     to     its 

plant,     including     the     installation     of     new 

boiler  equipment,  to  cost  about  $10,000. 

WILLOUGHBY,  OHIO.— The  Cleveland, 
Painesville  &  Eastern  Railroad  Company 
has  petitioned  the  Public  Utilities  Commis- 
sion for  permission  to  issue  $68,000  in 
bonds,  the  proceeds  to  be  used  for  exten- 
sions and  improvements  to  its  system. 

YOUNGSTOWN,  OHIO.— Several  large 
power  contracts  have  been  closed  by  the 
Mahoning  &  Shenango  Railway  &  Light 
Company  for  furnishing  electric  energy  to 
industrial  plants.  One  is  with  the  Ohio 
Steel  Products  Company  of  Mineral  Ridge 
a  new  fabricating  industrv,  calling  for 
approximated  600  hp. ;  another  calling  for 
1  .00  hp.  for  the  Crescent  Portland  Cement 
Company's  plant  at  Crescentdale,  which  will 
require  the  erection  of  a  transmission  line 
crossing  the  Beaver  River  near  the  planf 
the  third  is  with  the  Valley  Mould  &  Iron 
Company  of  Sharon  to  furnish  about  300 
hp.  at  its  new  plant  now  being  erected  at 
W  est   Middlesex,   Pa. 

FRANKFORT,  KY.-An  ordinance  has 
been  adopted  by  the  City  Council  requiring 
(he  Kentucky  Traction  &  Terminal  Com- 
l>any  to  replace  the  wooden  poles  now  in 
use  on  parts  of  Main  and  St.  Clair  Streets 
with  ornamental  steel  poles ;  also  the  elec- 
Iric  and  telephone  companies  to  place  their 
wires  in  underground  conduits  along  these 
thoroughfares. 

LOTH  AIR.  KY.— The  Kentucky  River 
rower  Company  of  Hazard,  which  has  re- 
cently completed  a  large  power  plant  in 
Lothair.  is  planning  to  erect  electric  trans- 
mission lines  into  the  Lotfs  Creek  field  to 
furn  sh  electr-city  to  coal-mining  companies 
in   that   district. 

MAYSVILLE,  KY.— Cochran  Brothers, 
who  last  winter  contracted  for  equipment 
lor  a  large  power  plant,  have  asked  for 
bids  for  construction  of  a  power  house 
The  plant,  which  will  be  equipped  for  three- 
phase,  60-cycle,  2300-volt  current,  will  fur- 
nish energy  to  the  January  &  Wood  Com- 
pany cotton  mills,  the  Maysville  Gas  Com- 
pany, which  will  change  its  system  from 
two  to  three-phase,  and  to  the  Maysville 
Street  Railroad  &  Transfer  Company.  The 
system  will  be  operated  by  a  company  yet 
to  be  formed.  It  is  expected  to  have  the 
plant  in  operation  by  Jan.   1,  1918. 

RICHMOND,  KY.— Contract  has  been 
awarded  by  the  Richmond  Water  &  Light 
Company  for  improvements  to  its  reservoir. 

WH1TESBURG,  KY.— The  electric-light 
franchise  recently  sold  by  the  City  Council 
was  purchased  by  W.  C.  Daniels  of  Monica 
who  will  start  work  at  once  on  construc- 
tion of  a  plant,  to  cost  about  $30,000.  The 
proposed  plant  will  also  furnish  electricity 
to  several  coal-mining  corporations  starting 
developments  in  the  immediate  section  of 
the  city.  Local  transmission  lines  will  be 
extended. 
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SCALES  MOUND,   ILL       i  >..    .      i,.   Wal- 
ton Lighting  Company,  recently  incorpoi 
with   a   capital  stock  of  $2,500.   is  planning 
to  fin  m;  h  eli  ctrlcal  aai  rtce  here. 

SHERRARD,  II. I..— The  State  Public 
I  tilltlea  Commission  has  given  to  the 
Sherrard    Powei  m,   recently   incorpo- 

rated,  permission  to  purchase  the  local 
electric-lighting  system  owned  by  D,  W. 
Lowen.  The  company  is  capitalized  at 
ml  proposes  to  furnish  electricity 
for  lamps,  beaters  and  motors  in  Sherrard 
and   Pre-emption. 

MARINETTE,     WIS.— Work     will     soon 
begin    on    the    construction    of   a    hydroelec- 
tric   development   on    the   Brule   River, 
b   low     the    junction     of     Brule     and     Paint 
Rivers,   by  the  Twin  Falls  Power  Company. 

MILWAUKEE,  WIS.  -The  Standard  Oil 
Company,  Germania  Building,  is  contem- 
plating the  construction  of  a  garage  and 
repair  shop,  90  ft.  by  140  ft.,  two  stories 
and  basement,  at  Walker  and  Barclay 
Streets,  to  cost  complete  about  $27,000. 
Tin  pa ns  provide  for  a  steam  power  plant 
and  a  70-ft.  slack. 

NEENAH,  WIS. — Steps  have  been  taken 
by  the  residents  of  Neenah  and  Menasha 
to  secure  funds  for  the  installation  of  an 
ornamental  lighting  system  on  Nicolet  Ave- 
nue, the  dividing  line  between  the  two 
cities. 

WAUPUN,  WIS. — Plans  are  being  consid- 
ered for  the  installation  of  an  ornamental 
lighting  system  on  Main  Street.  Vaughn  & 
Meyer    of    Milwaukee,    are    engineers. 

IRONTON,  MINN.— Bids  will  be  received 
by  the  Village  Council  until  June  5  for  the 
construction  of  a  village  hall  and  jail,  in- 
cluding general  contract,  heating  and 
plumbing  and  electrical  work.  Nelson  & 
Beautow  of  Perham  are  architects. 

LANESBORO,  MINN.— Bids  will  be  re- 
ceived, by  J.  Solberg,  clerk  of  school  board 
of  the  independent  school  district  158, 
Lanesboro,  until  May  25  for  construction 
of  school  building.  Separate  bids  to  be  sub- 
mitted on  general  construction,  heating 
and  ventilating,  plumbing,  and  electrical 
work.  Plans  and  specifications  are  on  file 
in  the  office  of  G.  L.  Lockhart,  Endicott 
Building,   St.  Paul,   Minn. 

PRINCETON,  MINN.  —  Negotiations  are 
under  way,  it  is  reported,  between  the 
C.ty  Council  and  the  St.  Cloud  Power  Com- 
pany for  the  purchase  of  the  municipal 
electric-light  plant. 

SUNRISE,  MINN. — Plans  have  been 
prepared  by  J.  C.  Jacobson,  Security  Build- 
ing. Minneapolis,  for  the  installation  of  an 
electric-light  plant  for  the  Sunrise  Milling 
Company. 

BURLINGTON,  IOWA. — The  erection  of 
several  transmission  lines  this  year,  it  is 
reported,  is  contemplated  by  the  Burling- 
ton Railway  &  Light  Company.  One  of  the 
nronosed  lines  will  connect  Burlington  with 
Midiarolis,  Morning  Sun,  Wapello  and 
WTinfield  ;  another  line  will  be  erected  from 
Burl  ngton  to  Middletown.  Energy  will  be 
supplied  from  the  plant  at  the  Keokuk  dam 
to  the  cities  and  towns  north  of  Burlington. 

HUMBOLDT,  IOWA. — The  Northern  . 
Iowa  Gas  &  Electric  Company  has  been 
granted  franchises  to  erect  and  maintain 
eiectric  distribution  lines  on  certain  roads 
and  highways  in  Humboldt  and  Palo  Alto 
Counties  by  the  Board  of  Railroad  Commis- 
sioners. 

LITTLE  ROCK,  IOWA. — Bonds  to  the 
amount  of  $15,000  have  been  issued  for 
the  installation  of  a  municipal  electric- 
light   plant. 

JOPLIN,  MO.— The  City  Council  is  con- 
sidering   calling    an    election    to    submit    to 
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the  voters  the  proposal  of  the  Empire  Dis- 
trict Electric  Company  offering  to  take  over 
the  municipal  electric-light  plant. 

KANSAS  CITY,  MO.— The  Kansas  City 
Railways  Company  is  considering  the  con- 
struction of  a  one-story  substation,  to  cost 
about   $7,01)0. 

ST.  JOSEPH,  MO.— The  St.  Joseph  Rail- 
way, Light,  Heat  &  l'ower  Company  has 
closed  a  contract  with  Morris  it  Company, 
packers,  under  which  the  St.  Joseph  plant 
of  the  packing  concern  will  abandon  their 
own  electric  plant  and  purchase  energy 
from  the  street  railway  company.  Plans,  it 
is  reported,  are  being  considered  by  the 
St.  Joseph  company  for  the  construction 
of  a  new  power  plant,  to  be  located  on  the 
ri\er  front,  not  far  from  the  stockyards. 

SPRINGFIELD,  MO.— The  Federal  Eight 
&  Traction,  which  controls  the  Springfield 
Railway  &  Light  Company,  is  reported  to  be 
negotiating  for  the  purchase  of  the  local 
power  plant  of  the  Frisco  Railroad  Com- 
pany. 

VANDALIA,  MO. — Contract  has  been 
awarded  by  the  Walsh  tire-Clay  Products 
Company  to  the  Unit  Construction  Com- 
pany, St.  Louis,  Mo.,  for  the  construction 
of  a  power  plant. 

COURTENAY,  N.  D.— At  an  election 
held  recently  the  proposal  to  issue  $7,000  in 
bonds  for  a  municipal  electric-light  plant 
was  earned. 

WASHBURN,  N.  D. — Preliminary  sur- 
veys have  been  made  by  E.  D.  Jackson  of 
St.  Paul,  Minn.,  engineer,  for  the  construc- 
tion of  an  electric  power  plant  at  B.tumina, 
6  miles  distant.  A  company  has  been 
organized,  w.th  a  capital  stock  of  $150,000, 
to  operate  the  system.  It  is  proposed  to 
furnish  electricity  in  Washburn,  Turtle 
Lake,  Denloff,  Goodrich  and  other  towns  in 
this  district. 

BELLE  FOURCHE,  S.  D.— A  company 
has  been  organized  under  the  name  of  the 
North  Star  Electric  Railway  Company  to 
build  an  electric  railway  from  Belle 
Fourche  to  Dickinson,  via  Scranton.  The 
construction  of  an  electric  power  plant  is 
contemplated  in  connection  with  the 
project.     F.   E.  Duba   is  interested. 

GREELEY,  NEB. — Plans  are  being  con- 
sidered for  the  installation  of  an  electric- 
light  plant  in  Greeley,  to  cost  about  $15,- 
000.  P.  A.  Johansen  of  Anita  is  reported 
interested   in   the  project. 

ARCADIA,  KAN. — The  City  Council  is 
considering  the  erection  of  an  electric  trans- 
mission line  to  Pittsburg  to  secure  elec- 
tricity  for  distribution   in  Arcadia. 

ARGONIA,  KAN. — The  Western  Sumner 
Light  &  Power  Company  of  Argonia  and 
the  Tri-County  Light  &  Power  Comnany  of 
Norwich  have  applied  to  the  Public  Utilities 
Commission  for  permission  to  onerate  in  and 
near  the  towns  of  Norwich.  Milton.  Viola, 
Mayfield  and  Argonia.  W.  L.  Jones  of  Ar- 
gonia is  manager  of  both  companies. 

DOUGLAS,  KAN.— At  an  election  to  be 
held  May  22  the  proposal  to  issue  $5,000  in 
bonds  for  the  installation  of  an  electric- 
lighting  system  will  be  submitted  to  the 
voters. 

MARYSVILLE,  KAN.— The  Marysville 
Light,  Pov/er  &  Water  Company,  it  is  re- 
ported, contemplates  extensions  to  its  local 
distribution   system. 

MEDICINE  LODGE,  KAN. — Harry  Dob- 
son  and  J.  N.  Tincher,  owners  of  the  local 
electric  plant,  have  submitted  a  proposal 
to  the  town  of  Sharon,  offering  to  erect  an 
electric  transmission  line  from  Medicine 
Lodge  to  furnish  electrical  service  in  that 
town. 


ceived    by    H.    M.    Harris,    commission 
public   utilities,   until   May   24,    lor   furnish- 
ing   materia]    for    an    ornamental    lighting 
system,    consisting    of    approximal  >1 

standards      with      wiling     and     acces    0 
l-i.r  d(  tails  see  proposal  columns. 

DOT1IAN,  ALA.— Plans,  it  is  reported, 
are  being  considered  for  a  hydroelectric  de- 
velopment in  Dothan.  T.  M.  Espy  and  W. 
i ..  Lee  arc  reported  Intere 
.  OZARK,  ARK.— Plana  are  being  con- 
sidered for  Improvements  to  the  local 
electric-light  plant.    A.  Littleton  is  manager. 

SI  LOAM  SPRINGS,  ARK.— Two  new 
boilers  of  150  bp  each  are  biing  installed 
In  the  municipal  electric-light  and  water 
plant   to  replace  the  boilers  now  in  use. 

PONCHATOULA.  LA. — The  property  of 
the  Ponchatoula  Ice  Company  has  been  pur- 
chased by  the  Hammond  (La.)  Ice,  Light 
&  Bottling  Company.  Improvements  will 
be  made  to  the  local  ele-tric  system  and 
a  24-hour  service  established.  A  new  ice 
factory,  it  is  understood,  will  be  built. 

COLLINSVILLE,    OKLA. — Improvements 
are    contemplated    to    the    municipal    elec- 
tric-light   plant,    Including    the    Instal 
of  now  machinery,  to  cost  about  $14,000. 

HEALDTON,  OKLA. — The  Consumers- 
Light  &  Power  Company  has  purchased  lout- 
add  tional  lots  in  Healdton.  on  which  it  will 
erect  a  substation.  The  company  proposes 
to  supply  electricity  here  over  a  high- 
tension  line  from  its  Ardmore  plant. 

POND  CREEK,  OKLA. — Plans  are  being 
considered  for  the  erection  of  an  electric 
transmission  line  to  Enid  to  secure  elec- 
tricity for  distribution   in  Pond  Creek. 

AUSTIN,  TEX. — Plans  are  being  con- 
sidered for  placing  the  electric  wires  un- 
derground in  the  business  district. 

PORT  ARTHUR,  TEX. — The  installation 
of  an  ornamental  lighting  system  in  Port 
Arthur  is  under  consideration. 


Southern  States 

ROANOKE  RAPIDS,  N.  C— Contract  has 
been  awarded  by  the  Roanoke  Mills  Com- 
pany for  construction  of  warehouses  and 
50  tenement  cottages:  contract  will  soon 
be  awarded  for  an  additional  mill  buildmg, 
542  ft.  by  158  ft.,  to  cost  about  $100,000, 
and  for  boiler  house  and  reservoir.  Con- 
tracts have  also  been  placed  for  all 
machinery,  costing  $530,000,  and  will  in- 
clude 23.184  spindles,  to  be  equipped  for 
electrical  operation.  Later  700  wide  looms 
will  be  installed.  Energy  will  be  secured 
from  the  transmission  system  of  the  Roan- 
oke  Rapids   Power  Company. 

FELLSMER.  FLA.— At  an  election  to  be 
held  May  21  the  proposal  to  issue  $20,000 
in  bonds  to  purchase  or  construct  an  elec- 
tric-light plant  and  ice  factory  will  be  sub- 
mitted to  the  voters. 

CUMBERLAND  SPRINGS.  TENN  —  Plans 
are  being  considered  by  L.  Motlow  of  Tulla- 
homa  for  the  construction  of  a  hydroelectric 
plant  to  supply  electricity  for  lighting  hoteh 
and  65  summer  homes  It  is  proposed  to 
build  a  concrete  dam  300  ft.  by  34  ft.  and 
21    ft.   thick. 

JACKSON,      TENN. — Bids      will     be     re- 


Pacific  and  Mountain  States 

COUPEVILLE,  WASH. — A  small  elec- 
tric-light plant  is  being  installed  by  C.  H. 
Coates  &  Son  to  supply  electricity  to  neigh- 
boring  farms. 

INDEX,  WASH. — The  City  Council  has 
passed  an  ordinance  providing  for  the  con- 
struction of  a  municipal  electrle-light  and 
power  plant.  G.  N.  Miller,  engineer,  of 
Seattle,   will   have  charge  of   the   work. 

OLYMPIA,  WASH. — To  provide  heavier 
power  lines  to  the  shipyards  in  Olympia, 
the  Olympia  Light  &  Power  Company  is 
putting  new  cross-arms  on  all  poles  on 
Main  Street,  to  the  end  of  the  fill,  and  run- 
ning wires.  Additional  energy  will  be 
brought   from   Tacoma. 

SEATTLE,  WASH. — Plans  for  the  equip- 
ment of  the  new  Sedro  Woolley  Hospital  at 
the  Veterans'  Home  at  Retsil  provide  for 
a  power  house,  to  cost  $35,000. 

SEATTLE,  WASH.  —  Contracts  have 
been  awarded  by  the  Board  of  Public 
Works  for  machinery  for  the  addition  to 
the  Lake  Union  steam  power  plant  at  a 
cost  of  $378  435.  as  follows:  Charles  C. 
Moore  &  Company  of  Seattle  for  all  equip- 
ment, with  the  exception  of  the  mrvn  tur- 
bine unit  and  exciter  unit,  at  $231,035, 
and  the  Allis-Chalmers  Company  of  Mil- 
waukee, Wis.,  for  the  turbine  unit  and  ex- 
citer unit,  at  $147,400. 

SEATTLE.  WASH. — The  City  Council 
has  granted  the  Western  Union  Telegraph 
Company  a  franchise  to  construct  and 
operate  both  overhead  and  underground 
wires  and  all  apparatus  necessary  for  fur- 
nishing private  connections  for  messenger 
service,  time  service  and  ticker  service  and 
for  local  connections  for  long-distance  tele- 
phone service.  This  is  similar  to  the  fran- 
chise granted  the  Postal  Telesrraph  Com- 
pany and  in  both  cases  supplemental  to  the 
general  franchise  under  which  the  two  com- 
panies operate. 

SEATTLE.  WASH. — The  City  Council 
has  instructed  J.  <  D.  Ross,  superintendent 
of  lighting,  and  L.  B.  Young,  superintend- 
ent of  water,  to  proceed  with  attempts  to 
seal  the  leaks  in  the  masonry  dam  at  Camp 
2,  on  Cedar  River,  source  of  light  and  water 
supply  of  the  city  of  Seattle.  W.  D.  Free- 
man, city  purchasing  agent,  has  been  au- 
thorized to  purchase  one  pumping  outfit  foi 
use  on  fresh  water  sluicing,  consisting  of 
one  or  two  pumps,  directly  connected  to 
a  500  to  650-hp.,  22.000  to  25,000-volt,  two- 
phase,  60-cycle  induction  motor.  The 
pumping  unit  is  to  have  a  capacity  of  from 
3500  to  4000  gal.  per  minute  against  ap- 
proximately   400-ft.    head. 

SEATTLE,  WASH. — Bids  will  be  re- 
ceived at  the  office  of  the  general  purchas- 
ing agent,  Alaskan  Engineering  Commis- 
sion, Seattle,  Wash.,  until  May  28  for  fur- 
nishing one  portable  coal  elevator  and   un- 


loader.     Cop  alar  may  be  obtained 

upon  application  to  the  ahoy,-  office,  the 
Alaskan  Engineering  Commission,  United 
Custom  Hon  •  .  Portland,  Ore. ; 
United  States  Custom  House,  Ban  Fran- 
cisco, Cat;  United  States  Reclamation  Ser- 
vice, 505  Tramway   Building,   Denver,  Col.; 

Of      .\l   nes,      Fortieth      and      Butler 

Pittsburgh,     Pa.  .     Un  ted     States 

,  ttion  S  rvice,   B02   Federal   Building, 

o,  in  ,  and  Alaskan  Engineering  Com- 

,    Washington,    D.  C      C     B.    l>ole  is 

general  purchasing  agent 

EUREKA,  CAL.— The  Hammond   I. 
Company,  tne  Pacific  I  impany  and 

the    Charles     Nelson     Company,     all     ol 

Francisco,   have   purchased  a   tract   of  land 
adjoining  the  Hammond  Lumber  Company  s 
plant  in   Eureka,  on  which  they  prop, 
riect    a    shipbuilding    plant    and    a    sawmill, 
to    be   equipped    with   electrically   op< 
machinery. 

LONG  ISLAND,  CAL.— At  an  election  to 
be  held  on  May  22  the  proposal  to  issue 
?8.000  in  bonds  for  the  installation  of  an 
electric-lighting  system  will  he  BU  >mitted 
to  the  voters.  Energy  win  be  purcl 
from  the  Phillipsburg  (Kan.)  Mill  <fc  Ele- 
vator  Company. 

OAKLAND,  CAL.— The  Board  of   Educa- 
tion  has  voted  to  increase  the  foundry  and 
al   shop  equipment  of  the  Technical 
High  School. 

ORANGE,  CAL.— The  Santiago  Orange 
Growers'  Association  of  Orange  has  voted 
to  appropriate  $100,000  for  the  erection  of 
an  icing  and  pre-cooling  plant  for  Eastern 
shipment.  The  proposed  plant  will  include 
an  ice-manufacturing  department,  re- 
frigerating plant,  blower  system,  ice-con- 
veying apparatus  and  other  equipment. 

SAN  DIEGO,  CAL. — Application  has  been 
made  to  the  State  Railroad  Commission  by 
the  San  Diego  Consolidated  Gas  &  Elec- 
tric Company  for  permission  to  erect  an 
electric  transmission  line  from  Oceanside  to 
San  Juan  Cap  strano  to  furnish  electricity 
at  the  latter  place. 

SAN  FRANCISCO,  CAL.  —  The 
Railroad  Commission  has  refused  to  grant 
the  Yosemite  Power  Company  of  La  Grange 
the  use  of  the  Poopehaut  reservoir  and  other 
works  and  right  of  way  in  Yosemite  Na- 
tional Park. 

BOISE,  IDAHO.— High-tension  transmis- 
sion lines  will  be  erected  by  the  Idaho 
Power  Company  in  the  near  future  to  the 
Boulder  and  Jarbidge  mining  districts. 
Owners  of  the  Demming  group  have  con- 
tracted for  500  hp.  The  line  will  be  ex- 
tended from  Silver  City  to  Boulder,  a  dis- 
tance of  15  miles.  The  line  to  the  Jarbidge 
district  will  be  erected  from  the  Thousand 
Springs  plant  to  the  new  district,  a  dis- 
tance of  about  80  miles. 

BONNERS  FERRY,  IDAHO.— The  Bon- 
ner Water  &  Light  Company  is  contem- 
plating improvements  to  its  plant.  A.  H. 
Featherstone  is  proprietor. 

BINGHAM,  UTAH. — The  Utah  Power  & 
Light  Company  is  contemplating  the  in- 
stallation of  ornamental  lamps  on  Main 
Street. 

PHOENIX,  ARIZ. — Residents  of  the 
H  gley  District  have  formed  Electric  Dis- 
trict No.  2  of  Maricopa  County,  for  the 
purpose  of  securing  electrical   service. 

ST.  JOHNS,  ARIZ. — The  Board  of  Su- 
pervisors has  granted  Gustav  Becker  a 
franchise  to  furnish  electricity  in  Apache 
County.  Electrical  service  will  be  fur- 
nished in  Springerville,  Eager  and  Round 
Valley. 


Canada 

ALLISTON  ONT.— The  ratepayers  on 
May  7  approved  a  by-law  authorizing  an 
appropriation  of  $32,000  to  take  over  the 
electric-light  plant  of  the  Alliston  Electric 
I  ight  Company,  and  for  improvements  to 
stem  for  the  purpose  of  distr  buting 
energy  in  he  supplied  by  the  Hydro-Electric 
Power  Commission  of  Ontario. 

BALA,  ONT. — The  contract  for  the  in- 
stallation of  an  electric  plant  and  street- 
lighting  system  has  been  awarded  to  Grant 
&   Thorpe  of   Peterboro. 


Miscellaneous 

EL  CAYEY,  P.  R. —  Bids  will  be  r>  ■ 
at  the  Bureau  of  lards  and  Pocks.  Navy 
Department,  Washington.  D.  C,  until  June 
5  tor  the  erection  of  radio  buildings,  in- 
cluding two  wood-frame  quarters,  one  re- 
ceiving building  and  one  power  house,  com- 
plete with  electric  lighting,  water,  plumb  ng, 
sewer  system,  etc..  at  the  high-power  radio 
stat  on  at  El  Cayey.  Drawings  and 
ftcations  No.  2389  can  be  obtained  upon  ap- 
plication to  the  above  bureau  or  to  the  com- 
mandant of  the  navy  yard.   New   \,>rk,  N.  Y. 
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i.im  \i  \ns    sunn. .    Prank    B 
8inger,  Pittsburgh,  Pa.     App   Bled  N 
1910      Comprising   a   tube  ol    Hi  stole   In- 
sulating material. 

1,184,971.        Mri.iii-i.K-Si  i:\  i,r     CONNE 

John  T.  Skinner,  Lawrence,  Kan  App 
Bled  April  24,  1916  Serves  not  onlj  as 
an  incasemenl  for  the  terminal  connection 
bar  disposed  therein,  but  also  as  an  in- 
sulator therefor. 

1,284,988  I  :ii  <  tric  Rboui  itor;  Thomas  S. 
Watson,  Milwaukee,  Wis  App  Bled 
April  9,  1916.  Provides  a  regulator  for 
maintaining  approximately  constant  the 
voltage  on  a  regulated  circuit  operating 
at  a  voltage  lower  than  that  of  til.-  circuit 
from  which  it  Is  supplied, 

1,224,986.     Apparatus  roH  Charging  Stok- 

ac.k  BATTERIES;  David  H.  Wilson,  Kidge- 
'•  N.  J.  App.  Hied  Sept.  16,  1916 
Reduces  the  charging  current  to  a  very 
low  degree  to  allow  the  eases  created  bv 
the  charging  to  be  dissipated,  after  which 
trie  current  may  again  be  increased  to  a 
Dlga  degree. 

*•  ™-'  i'v'..  Attachment  Plug  ;  Robeson  B. 
Wolcott,  East  Cleveland,  Ohio.  App.  filed 
Aug.    80,    1916.      Can    be    readily   wired. 

l,M \",n-t  KlK(T,i"-'Ai-  Testing  Apparatus 
«■  i  \r3-  Conner.  Coatesville.  Pa.  App. 
pied  Nov.  6,  1915.  Arrangement  of  non- 
inductive  resistances  and  a  galvanometer 
whereby  to  indicate  approximately  the 
point  in  an  electrical  circuit  at  which  a 
fault,  such  as  a  ground,  short  circuit  or 
the  like,   may  exist. 

1.225.051.  Portable  Electric  Lamp  ;  Henry 
M.  Peters  Chicago,  111.  Anp.  filed  July 
o.  i-'lo.  Improved  means  for  holding  a 
shade  thereon  so  that  shades  of  various 
types  may  be  interchangeably  emploved 
upon  the  lamp  base  as  occasion  mav  re- 
quire. 

1.225.052.  Process  for  Treating  Organic 
Compounds  bv  Electrolysis  ;  Alfred 
d£UC$i  Bqie-''  ?w,tzerta,nd.  App.  filed 
Dec.    31,   19 Id.      Improved   method. 

1,225,096.     Motor   Controller;   Charles  W 

9«frg?o,,,Mihv;aukee>  Wis-  Ann-  fiI«d  Oct 
Z8.  1913.  In  connection  with  electric 
elevators. 

1,225125.     Electric  Cable  Clamp;   Monroe 

9dUe  o,|Iar,tTforJ1^Conn-  APP-  filed  An"" 
Z4,  1913.  Used  for  securing  the  end  of  a 
cable  within  a  receptacle  such  as  a  wall 
casing  in  which  an  electric  switch  or 
some  similar  mechanism  Is  to  be  installed. 
1,225,127.  Connector  for  Circuit  Wires; 
Lewis  W.  Heath.  Hastings.  Mich.  App. 
filed  Aug.  2.  1915.  Means  by  which  the 
circuit  wires  may  be  quickly  and  effec- 
tively connected  and  as  readily  discon- 
nected. 

1,225,147.  Insulation  :  Fred  M.  Locke.  Vic- 
tor. V  T.,  App.  filed  Sept.  4,  1914.  Glass 
or  porcelain  of  high  silica  content  to  pre- 
vent cracking  from  sudden  changes  of 
temperature. 

1,225,175.  Apparatus  for  Generating 
Electricity  ;  Sylvanus  A.  Reed.  New 
York.  V  Y.  App.  filed  Jan.  16.  1914 
Kelates  to  the  production  of  electricity 
directly  from  the  oxidation  of  fuel  in  a 
battery  or  cell  containing  a  fused  elec- 
trolyte and  requiring  a  heater  or  furnace 
to  maintain   fusion. 

1,2J?5IH4„  Arc-Light  Electrode  ;  Robert 
P.  talker.  Cleveland.  Ohio.  Apn.  filed 
Dec.  3  1912.  Novel  way  of  arranging  the 
end  of  the  conducting  wire  in  cored  car- 
bons. 

1,225.227.  Rheostat:  Charles  W.  Dun- 
ham, Edgewood  Borousrh  Pa.  App.  filed 
Feb.  17,  1917.  Including  a  biased  bridg- 
ing coptact  member  of  such  a  character 
that  when  trav°r8ed  by  current  the  bias- 
ing means  for  the  member  will  be  unaf- 
fected  by   such   current,    thereby   insuring 


Record  of 
Electrical 

Patents 

\   teg  "ii  I  mi.  .1  Btatei  Patents 

issued  'in  Mav  h.  11)17 


the    propi  i     fum  l  lonlng    ol     the    b 

in.  i 

ino    App  iratus  ;    <  Ihester    F.    Strom 

Molne  .    lows       App    i   Sepl     16,    L918 

When    the    currenl     being    used    oi     dl 
charged    bj    the    apparatus    is    unu 
heavy,     t  he     Internal  -combui  i  ion     englm 
will  be  automatical! 
i  ,226,29  xatic    Bi  r«H  \t- 

im;   Apparatus;   Chester   F.    Stroni 

Moines,    lows       Ap ed    Nov.    8, 

Employs  an  Internal-combustion  engine,  a 
dj  namo-elect  rlc   machine   adapted    to   op 
either  as  a  motor  or  a  dynamo,  and 
torage    battery,    together    with    auto- 
matically  actuated   elements. 

1.226.297.  CoNNBCTOH  \no  Connection  for 
Storaob  Batteries;  Theodore  A  Willard, 
Cleveland,  Ohio.  \pp  died  Julj  16,  1916. 
Improvement 

1.226.298.  Connectob   ind  Connection  fob 
laqb  Batteries;  Theodore  A.  Willard, 

i  'i.  veland,  Ohio.  App  Bled  July  16,  1916. 
Construction  overcomes  mans  of  the  diffi- 
culties attending  the  use  of  tapered  plug 
connectors  heretofore  employed  on  storage 
batteries. 


1,225,299 — Pothead    Connector 

1.225.299.  Pothead  Connector;  Paul  F. 
Williams,  Chicago,  111.  App.  filed  March 
15.  1910.  Constructional  features  are 
such  as  to  render  the  assembly  thereof  a 
simple    matter. 

1.225.300.  Connecting  Device  for  Elec- 
tric Conductors;  Paul  F.  Williams,  Chi- 
cago, 111.  App.  filed  Dec.  11,  1911.  Im- 
provement of  the  design  of  cable  pot- 
heads,  particular  reference  being  had  to 
the   inlet  and   outlet   structures. 

1,225,306.  Electric  Batter?;  Raymond  C. 
Benner  and  Harry  F.  French,  Fremont, 
Ohio.     App.  filed  Oct.   22,  1915.     Dry  cell. 

1,225,312.  Speedometer;  Allen  A.  Canton, 
New  York.  X.  Y.  App.  filed  May  17,  1913. 
Electrically  operated. 

1,225.330.  Magneto;  Otto  Heins.  New  York, 
N.  Y.,  and  Charles  M.  Wild,  Springfield, 
Mass.  App.  filed  March  1,  1916.  Mag- 
neto for  high-speed  engines  and  particu- 
larly a  magneto  that  can  be  driven  di- 
rectly from  the  crankshaft  of  a  six-cyl- 
inder or  a  twelve-cylinder  four-cycle  en- 
gine. 

1,225,337.  Separable  Attachment  Plug; 
Walter  C.  Jones  Chicago,  111.  App.  filed 
Jan.  21.  1913.  Comprises  two  body  por- 
tions separably  connected. 

1.225.346.  Gravity-Battery  Electrode: 
Patrick  T.  MacNamara,  New  York,  N.  Y. 
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oi  '  TOHS  .    •  SchOI  mill  ii.   VYllKlllH- 
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kpp    tiled  Sep)    LI,   1916      Lmpi  oved 

Method  oi 
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Roland    i'    Thomson,   Schenectady,   N.    Y. 

App.     died     Ami-      2  i  ,     1916        i 

piled  by  m<  a  ni   "i  a  i  oiling  oi 

tact 
1,226,888.      I'j.ki trom aiinhii'  Switch  .   Jo« 
i.     Woodbridge,     Phlladi  Iphia,     Ps 

App,    filed    Feb    6,    1916.     Operated   by   a 

coll    i  e  pom  Ive    to    t  he  ■  ohh   a 

r<  nil. 
1, 225, 891.     Attachment  Pj  I  Q    B 

Anderson,  Chicago,    in      App.   m<-d   April 

in.   L918.     Separabli 
1,225,  ill.      Electric     Lias  .tuhb  ; 

Albert    <  'olin   and    Louii     II      I  "  bs,    <  11 

III.  App.    filed    Dec.    1,    1916.      P. 

lamp. 

L,  225, 488,  DETACHABLE  Contact  Plate; 
George  W.  Gllmore,  Alliance,  Ohio.     App. 

tiled    Sept.    14,    1916.      May    be    readily    de- 
tached from  the  support  provided  ai 
placed  as  desired. 

1,226,457.       <"omuination     Coil    and 

DENSER  FOB  DYNAMOS;  Charles  T.  Mason, 
Sumter,  S.  C.  App.  filed  Jan.  7,  1916. 
Positioning  of  the  condenser  nearer  the 
primary  winding  of  the  coil  than  has 
heretofore   been   accomplished. 

1,225,460.  Insulator  Wall  Bracket; 
James  B.  McCarthy,  Birmingham,  Mich. 
App.  filed  March  31,  1916.     Improvements. 

1,225,491.  Portable  Electric  Lamp; 
Adolph  C.  Recker,  Oakville,  Conn.  App. 
filed  Nov.   8,   1916.     Improvement. 

1,225,509.  Electric  Welding  ;  John  A. 
Seede,  Niskayuna,  N.  Y.  App.  filed  Jan. 
9,  1914.  Supplying  a  control  circuit,  with 
a  resistance  member  having  two  adjusta- 
ble portions  and  providing  means  for  sup- 
plying current  through  one  adjustable 
portion  of  the  resistance  at  no  load  and 
through  a  different  adjustable  portion  as 
soon  as  the  load  is  thrown  on  the  circuit 

1.225.525.  Outlet  Box  and  Support 
Therefor;  Oliver  T.  Sweet,  St.  Louis, 
Mo.  App.  filed  May  25,  1914.  Form  the 
main  body  of  the  box  from  a  single  piece 
of  sheet  metal. 

1.225.526.  Electrical  Receptacle  ;  George 
B.  Thomas,  Bridgeport,  Conn.  App.  filed 
April  1,  1914.  Adapted  to  receive  plug 
devices  of  the  well-known  Edison-base 
type. 

1,225,534.  Electrical  System  ;  Richard 
Varley,  Englewood,  N.  J.  App.  filed 
April  27,  1915.  Wherein  a  high-tension 
flow  or  discharge  of  current  is  effected  at 
a  current-using  instrumentality  such  as 
a  spark  gap  or  the  spark  plug  of  a  cylin- 
der of  an   internal-combustion  engine. 

1.225,553.  Electrical  Conduit;  Chauncey 
W.  Abbott.  Auburn.  N.  Y.  App.  filed 
June   22,    1914.     Metal   moldings. 

1,225.580.  Electric  Switch  ;  Harry  E. 
Clifford,  Cambridge,  Mass.  App.  filed 
May  29,  1913.     Oil. 

1,225.587.  Protecting  Means  for  Trans- 
mission Systems  ;  Elmer  E.  F.  Creigh- 
ton,  Schenectady,  N.  Y.  App.  filed  May 
14,  1913.  Mounts  an  arcing  ring  on  the 
insulator  carrying  the  conductor  and  con- 
nects this  ring  to  the  mast  or  tower 
through  a  resistance  member  so  that  the 
total  resistance  offered  to  a  discharge 
from  or  to  that  conductor  is  of  approxi- 
mately  the  critical   value. 

1,225,614.  Conduit  Connector  ;  Henry  R. 
Gilson,  Baden,  Pa.  App.  filed  Feb.  21, 
1916.     Two-part  conduits. 

1,225,631.  Portable  Electric  Water 
Heater;  Clarence  E.  Hinkle,  Roswell, 
N.  M.  App.  filed  Dec,  13,  1916.  Improve- 
ments. 

1,225,639.  Method  and  Means  of  Voltage 
Control  ;  Svend  E.  Johannesen  Pitts- 
field,  Mass.  App.  filed  Jan.  3,  1913.  Au- 
tomatically controlling  the  voltage  on  a 
circuit  in  any  predetermined  desired  man- 
ner irrespective  of  the  load  changes. 

1.225.686.  Electric  Controller  ;  Harry  F. 
Stratton,  Cleveland,  Ohio.  App.  filed 
Sept.   9,   1915.     Improvements. 

1.225.687.  Electromagnetic  Apparatus  ; 
Harry  F.  Stratton.  Cleveland  Ohio.  App. 
filed  March  8.  1917.  For  controlling  the 
acceleration  of  alternating-current  motors 
from  standstill  to  normal  running  speeds. 
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The  Theft  of  Energy 

HOW  to  deal  with  the  customer  who  deliberately 
steals  energy  is  sometimes  a  troublesome  ques- 
tion. A  company  does  not  like  to  keep  in  the  courts 
with  complaints,  nor  is  it  disposed  to  tolerate  the  ex- 
istence of  marauders  on  its  system.  As  a  rule  energy 
stealing  is  comparatively  frequent  in  large  cities  and 
rather  rare  in  small  places.  Possibly  there  is  no  more 
difference  in  this  respect  than  in  the  case  of  some 
other  varieties  of  crime,  but  the  fact  is  that  the  station 
working  in  a  large  city  keeps  theft  down  only  at  the 
cost  of  considerable  vigilance.  A  discussion  in  our 
columns  this  week  gives  a  useful  clue  to  some  of  the 
indirect  methods  employed  to  restrict  thieving  without 
constantly  rushing  into  courts.  Fortunately,  detec- 
tion in  such  theft  is  almost  certain.  No  considerable 
amount  can  be  obtained  surreptitiously  without  making 
a  discrepancy  between  installation  and  meter  reading 
evident  to  employees  of  the  company,  and  those  who 
attempt  this  fraud  usually  try  it  on  a  scale  big  enough 
to  insure  detection.  Any  suspicious  case  is  run  down 
so  easily  with  a  pole  meter  that  the  guilty  can  be  caught 
very  promptly. 

Of  even  greater  importance,  perhaps,  than  the  de- 
tection of  the  thief  is  the  discovery  of  his  confederates. 
Energy  is  not  often  stolen  without  the  collusion  either 
of  an  employee  of  the  supply  company  or  of  a  contrac- 
tor who,  for  example,  connects  a  garage  or  other  out- 
building outside  the  meter.  To  catch  the  instigator  of 
the  crime  is  important,  and  sometimes  under  pressure 
of  impending  prosecution  the  information  can  be  wrung 
from  the  thief  himself.  Usually  there  is  no  difficulty 
in  getting  adequate  compensation  for  the  energy  ac- 
tually stolen,  but  prevention  rather  than  remedy  is  the 
thing  most  needed.  Generally  the  laws  are  effective 
enough  and  the  rest  lies  with  vigilance. 


Watching  Costs  and  Rates 

EXTRAORDINARY  operating  costs  are  having  an 
effect  upon  rate-making  which  may  be  far-reaching. 
Many  reports  to  the  Electrical  World  tell  of  revised 
schedules  for  power  rates.  Back  of  the  higher  rates 
which  companies  are  promulgating  are  higher  costs 
which  cannot  be  overcome  by  any  superior  operating 
methods  yet  devised.  These  expenses  will  not  be  dissi- 
pated by  critical  analysis.  They  affected  financial  re- 
sults in  1916,  in  some  cases  seriously;  they  are  having 
a  profound  effect  upon  current  operations;  they  will  in- 
fluence the  future  to  an  extent  that  no  one  can  foretell. 
If  present  conditions  are  to  be  regarded  as  a  fair  index 
of  what  the  coming  years  hold,  the  rates  of  all  central 
stations  generating  energy  by  steam  will  be  altered. 


An  indication  of  the  necessities  which  the  companies 
face  is  given  by  the  decision  of  the  Cleveland  Electric 
Illuminating  Company.  By  the  action  of  this  company 
power  rates  for  large  consumers  are  raised  20  per  cent. 
Great  industrial  activity  and  car  shortage  have  fallen 
heavily  upon  properties  in  the  Central  West.  It  is  not 
a  question  of  recouping;  it  is  a  matter  of  protecting 
against  excessive  costs  in  the  present  acute  demand  and 
in  the  future.  Old  conditions  of  operating  cost  are  re- 
vised for  both  central  station  and  isolated  plant.  Both 
have  to  accept  the  war-time  cost  basis.  Central  station 
conservation  is  more  essential  than  ever  before,  but  the 
proud  figures  of  low  cost  at  the  switchboard  are  no 
longer  where  they  were. 

Experiences  in  the  last  year  are  likely  to  cause  a  re- 
consideration of  the  entire  problem  of  bulk  supply  and 
resale  for  the  operation  of  what  should  be  the  largest 
consumers  of  the  ultimate  great  central  station — the 
railways.  A  fractional  increase  in  unit  cost  is  sub- 
stantial when  the  margin  is  small.  It  may  destroy  the 
margin  or  make  it  so  slight  that  a  contract  is  no  longer 
justified.  In  future  contracts  of  this  character  the 
companies  will  be  prudent  if  they  take  into  account 
the  possibility  of  a  repetition  of  the  present  expensive 
contest  with  the  coal  situation. 


Correlation  of  Commercial  Bodies 

OUT  of  the  sagebrush  and  deserts  of  Arizona, 
Nevada  and  New  Mexico  and  from  the  fertile  fields 
of  California  has  come  many  a  vision.  Indeed,  only  a 
dreamer  could  see  the  relationship  of  snow-capped 
mountains  and  deep  canyons  to  a  distant  civilization, 
and  only  a  pioneer  could  have  the  hardihood  to  interpret 
the  dream.  Fortunately,  many  of  the  electrical  dream- 
ers and  pioneers  still  live  to  see  the  fruition  of  their 
labors,  and  it  was  a  happy  coincidence  that  the  Pacific 
Coast  Section  of  the  National  Electric  Light  Associa- 
tion should  have  its  first  convention  in  the  immedi- 
ate vicinity  of  the  early  work  of  those  daring  engineers. 
Under  so  great  an  impetus  it  is  but  natural  that  the 
section  should  grow  by  leaps  and  bounds.  Its  member- 
ship includes  practically  all  of  the  operating  companies 
in  the  states  of  California,  Arizona,  Nevada  and  New 
Mexico  and  represents  invested  capital  of  close  to  half 
a  billion  dollars,  possibly  one-sixth  of  the  total  electric 
utility  investment  of  the  country,  with  a  gross  revenue 
last  year  of  $50,000,000.  In  the  territory  there  are 
seventy-three  hydroelectric  plants  and  thirty-one  steam 
plants,  with  an  aggregate  rating  of  over  1,250,000  hp. 
— the  total  connected  load  approximating  2,000,000  hp. 
— 7500  miles  of  high-tension  transmission  lines  and 
25,000    miles    of    distribution    lines    to    supply    about 
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application,  larger  ratio  of  meters  per  Inhabi 
taut,  lower  rates  for  energy  and  more  economical 
era  ting  costs. 

The  first  convention  <>i'  the  Pacific  Coaal  Section  oi 
the  N  B.  L  A.  is  now  a  maitci  of  history,  but  the 
seed  of  a  rather  extraordinary  situation  which  devel 
oped  at  Riverside  during  the  meeting  has  begun  to  take 
root  and  ina>  eventually  remit  in  a  more  comprehensive 
handling  o(  the  affairs  of  the  electrical  industrj  on  the 
Pacific  Coast  at  least,  in  attendance  at  Riverside  were 
a  large  number  of  manufacturers,  jobbers  and  dealers 
who  contributed  not  a  little  to  the  success  of  the  con- 
vention. They  could  not,  however,  participate  in  the 
proceedings,  and  it  was  felt  thai  the  attitude  of  the 
manufacturer,  jobber  or  dealer  who  in  the  deliberations 
i  :  the  industry  is  obliged  to  sit  on  the  outside  while 
those  representing  other  branches  sit  within  cannot  be 
so  productive  of  good  as  if  all  sat  together  and  con- 
ferred on  each  phase  of  the  whole  problem.  Here,  then, 
is  the  germ  of  a  larger  and  bigger  organization  of 
which  the  central  stations  will  be  a  part  and  in  which 
they  will  have  their  own  deliberations.  So  far,  outside 
of  the  Society  for  Electrical  Development,  no  attempt 
has  been  made  to  correlate  the  activities  of  the  various 
commercial  electrical  organizations,  although  many 
have  been  suggested.  Possibly  the  Pacific  Coast  can 
work  out  such  an  organization  which  may  serve  as  the 
nucleus  for  a  larger  and  national  body.  If  the  stress 
of  war  conditions  should  bring  this  about,  it  would  be 
a  great  blessing. 


i    ii  nail:   de  ilgned  on  the  theoi  j   thai   it  w  ill  be  Kept 
In  Aral  averagi   condition  while  the  fixtures  may 

be  such  as  to  reduce  the  light  output  by  a  third  or  a 
half  after  a  comparatively  short  tune     Heme  any  com 
plaint  of  poor  Illumination  should  lie  Inve  tigated  from 
the  standpoint  of  cleanliness  of  the  fixtures  a    well  a 
from  that  of  lamp  renewals  ami  proper  voltage    apply. 


Keep  Your  Reflectors  Clean 

THE  loss  of  light  due  to  dirty  reflectors  is  a  very 
much  larger  item  in  illumination  than  most  people 
realize.  Persons  interested  in  the  general  discussion 
of  the  subject  will  find  Mr.  Kegerreis'  paper  on  the  sub- 
ject extremely  suggestive.  The  theory  of  the  matter 
in  its  approximate  form  is  rather  simple,  the  chief  diffi- 
culty in  its  application  being  the  determination  of  the 
experimental  constants  which  vary  so  greatly  from 
place  to  place,  and  probably  from  time  to  time  at  the 
same  place,  that  accurate  estimates  are  difficult.  Per- 
haps the  chief  moral  to  be  drawn  from  the  discussion  is 
that  in  the  design  of  fixtures  greater  attention  should 
be  paid  to  facility  of  cleaning  than  is  now  common.  At 
the  present  time  when  a  large  proportion  of  interior 
lighting  is  provided  by  indirect  and  semi-indirect  fix- 
tures the  losses  from  lack  of  cleanliness  are  greater 
than  formerly.  Dust  on  the  outside  of  a  shade  looks 
badly  but  is  not  particularly  serious  from  the  stand- 
point of  illumination.  Turn  that  shade,  be  it  trans- 
luscent  or  opaque,  upside  down  and  let  the  dust  ac- 
cumulate on  the  inside  on  the  reflecting  surface  and  the 
results  at  once  become  serious.  Everything  that  raises 
the  cost  of  cleaning  raises  the  cost  of  illumination, 
either  in  labor  or  in  electrical  energy,  if  the  fixtures  are 
neglected.  Fortunately  with  modern  lamps  the  cost  of 
energy  is  relatively  small,  but  the  lighting  installation 


Increasing  Efficiency  Through  Superheat 

IN  DISCUSSING  the  tendency  toward  higher 
pressures  in  steam  station  practice  lasl  week  we  com 
mented  on  the  conservatism  of  boiler  maimlacti, 
in  treating  all  high-pressure  appliances  as  "special," 
with  the  usual  result  that  such  appliances  command 
higher  prices  and  are  surrounded  with  all  the  uncertain- 
ties and  difficulties  of  delivery  and  repair  common  to 
special  goods.  For  this  there  is  not  much  excuse;  but 
there  is  even  less  excuse  for  the  extreme  conservatism 
in  the  matter  of  superheating  that  has  held  even  up  to 
the  present  time.  A  few  years  ago  it  was  almost  im- 
possible to  get  a  reasonable  amount  of  superheating  in 
American  steam  apparatus.  A  call  for  bids  involving 
200  deg.  or  250  deg.  Fahr.  (93  deg.  to  121  deg.  C.)  of 
superheating  was  almost  invariably  met  by  a  long- 
winded  letter  to  the  effect  that  "Our  chief  engineer 
does  not  consider  it  wise  to  attempt  more  than  125  deg. 
Fahr.  (52  deg.  C.)  at  the  outside.  Anything  beyond 
this  must  be  regarded  as  uncertain  and  dangerous  prac- 
tice for  which  there  is  no  good  precedent,"  and  this  in 
face  of  the  fact  that  double  the  figure  named  had  been 
customarily  in  use  for  some  years  past  almost  anywhere 
abroad. 

Time  has  broken  down  even  the  conservatism  of 
the  unready,  and,  as  the  N.  E.  L.  A.  report  shows,  big 
stations  are  drifting  to  superheat  of  250  deg.  Fahr. 
(121  deg.  C.)  and  pressures  of  not  less  than  250  lb. 
(17.6  kg.  per  sq.  cm.).  Indeed,  there  is  a  strong  ten- 
dency to  work  to  even  higher  pressures.  The  boiler 
makers  are  conservative  as  usual,  blandly  throwing  cold 
water  on  the  high-pressure  proposition.  They  are  talk- 
ing in  just  the  same  terms  now  that  they  used  regard- 
ing 250-lb.  (17.6  kg.)  pressures  ten  years  ago,  and 
whether  with  any  better  reason  remains  to  be  seen. 
There  is  undoubtedly  a  point,  as  boiler  engineers  well 
know,  beyond  which  increase  in  economy  does  not  pay 
the  overhead  charges.  At  just  what  figure  this  is 
reached,  particularly  when  one  considers  high  super- 
heat as  an  alternative,  no  one  can  as  yet  say,  but  with 
the  terrific  increase  in  the  cost  of  fuel  it  is  certainly  up 
to  designing  engineers  to  find  out  exactly  this  thing  and 
to  do  it  at  once.  It  may  be  that  250  lb.  to  300  lb.  (17.6 
kg.  to  21.1  kg.  per  sq.  cm.)  pressure  with  high  super- 
heat is  the  figure  of  maximum  economy,  or  that  figure 
may  lie  100  lb.  or  200  lb.  (7  kg.  or  14  kg.),  or  as  many 
degrees,  higher.  The  drift  of  thought  in  engineering 
practice,  however,  is  perfectly  clear.  It  is  working 
steadily  toward  maximum  thermo-dynamic  efficiency  ob- 
tained by  the  use  of  big  units  and  by  the  employment  of 
the  greatest  feasible  temperature  range  in  the  prime 
mover.     Ten  or  15  per  cent  saving  in  the  coal  bill  with 
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coal  at  $2  a  ton  ($2.20  per  metric  ton)  is  not  worth  a 
very  heavy  expenditure.  With  coal  at  anywhere  from 
$5  to  $10  a  ton  ($5.50  to  $11  per  metric  ton)  the  situa- 
tion changes  with  appalling  rapidity,  and  all  our  pre- 
vious notions  must  be  revised.  The  encouraging  feature 
of  the  situation  is  that  some  of  the  boiler  makers  are 
facing  the  problem  courageously,  despite  the  timidity 
of  others,  and  under  the  stress  of  necessity  the  demand 
for  improvement  may  be  promptly  met.  Certain  it  is 
that  fuel  conditions  demand  a  higher  degree  of  efficiency 
than  has  ever  been  before  attempted,  and  these  condi- 
tions, thrust  upon  us  by  temporary  stress,  are,  if  ex- 
perience may  be  taken  as  a  guide,  more  than  likely  to  ac- 
quire permanence. 


Cheap  Hydroelectric  Power 

AS  OUR  readers  know,  electrical  energy  is  about 
the  only  thing  which  has  steadily  fallen  in  average 
price  through  a  period  of  unexampled  inflation  in  the 
cost  of  necessities.  In  a  very  suggestive  article  Mr. 
Hoar  brings  forward  the  optimistic  proposition  that 
it  is  going  to  be  practicable  to  reduce  power  rates  from 
hydroelectric  plants  still  further  and  thus  to  extend  a 
helping  hand  to  growing  industries  while  gaining  prof- 
itable business  for  the  supply  companies. 

In  considering  any  such  question  it  must  be  fully 
realized  that  our  present  conditions  are  highly  ab- 
normal. We  have  to  deal  not  only  with  the  ordinary 
growth  of  manufacturing  but  with  industries  which 
directly  or  indirectly  depend  immediately  on  the  ex- 
istence of  war  conditions  and  upon  the  industrial 
changes  which  these  may  bring  about  even  after  the 
termination  of  hostilities.  Mr.  Hoar  very  properly  lays 
emphasis  on  the  special  characteristics  of  such  indus- 
tries, especially  the  feature  of  unknown  permanence 
which  renders  them  less  desirable  customers  than  the 
ordinary  classes. 

It  is  undoubtedly  true,  as  he  indicates,  that  in  some 
cases  very  low  rates  can  be  made  profitably  to  certain 
consumers,  but  we  do  not  see  how,  under  present  condi- 
tions, power  prices  can  take  a  strong  downward  tend- 
ency. The  expenses  of  supply  companies  are  steadily  in- 
creasing. With  copper  at  30  to  40  cents  and  aluminum 
jacked  up  to  nearly  equivalent  figures,  with  electrical 
machinery  at  considerably  enhanced  prices,  labor  call- 
ing for  greater  returns,  and  coal  for  auxiliary  service 


frequently    held   at   exorbitant    figures,   the   product  of 
the  central  station  cannot   be  expected  to  fall  in  price. 

While  it  is  absolutely  correct,  as  Mr.  Hoar  shows, 
that  in  many  instance-  very  low  figures  by  the  horse- 
power-year or  some  equivalent  method  have  been  charged 
with  profit  to  the  supply  company  in  the  past,  it  is 
equally  true  that  many  a  station  with  long-term  con- 
tracts of  this  kind  has  found  itself  very  gravely  handi- 
capped in  taking  on  more  profitable  business,  particu- 
larly after  the  point  is  reached  where  auxiliary  steam 
power  must  be  used  more  and  more.  During  the  early 
stages  of  development  in  a  hydroelectric  property  be- 
fore the  peak  load  has  reached  the  full  capacity  of  the 
station,  costs  of  operations  are  almost  independent  of 
the  load  and  consequently  power  supplied  even  at  a  very 
low  rate  is  a  temporary  advantage.  It  is  not  a  far- 
sighted  policy,  however,  to  load  up  a  station  for  the 
sake  of  temporary  benefits  at  a  price  which,  at  a  later 
stage  of  operations,  will  inevitably  prevent  the  sale  of 
power  at  a  rate  adequate  to  allow  for  the  considerable 
use  of  auxiliary  steam. 

The  true  criterion  of  equitable  rate  for  large  blocks 
of  power  is  not  the  effect  of  the  total  payments  in  help- 
ing out  running  expenses  at  the  beginning,  but  the 
final  effect  of  the  particular  load  proposed  on  the  load 
factor  and  the  diversity  factor  of  the  plant.  A  large 
and  steady  customer  may  be  very  advantageous  or  ex- 
actly the  reverse  according  to  the  relation  of  his  load 
requirement  to  the  general  service  of  the  station.  Far 
too  great  attention  has  been  paid  in  the  past  to  quan- 
tity demand,  and  far  too  little  to  the  relation  of  the 
demand  in  point  of  time  and  quantity  to  the  general 
service.  The  maximum  demand  method  of  reckoning, 
now  fortunately  lessening  in  popularity,  was  and  is  a 
dangerous  source  of  error  in  that  no  account  is  ordi- 
narily taken  of  the  time  relations  of  the  maximum.  A 
maximum  demand  of  1000  kw.  between  3  and  6  o'clock 
in  the  morning  is  a  very  different  proposition  from  the 
same  quantity  between  3  and  6  o'clock  in  the  afternoon, 
and  the  difference  tells  most  vitally  in  the  case  of  hy- 
droelectric plants  with  limited  capacity. 

The  moral  seems  to  be  that  each  case  must  be  con- 
sidered by  itself,  and  provision  should  be  made  in  sta- 
tion practice  and  in  commission  rulings  for  such  study 
of  individual  conditions  as  shall  show  whether  a  large 
consumer  of  power  can  be,  or  cannot  be  supplied  prof- 
itably from  a  given  system. 


UNTIL  recently,  it  is  surprising  to 
say,  comparatively  few  factory  miiiiiiii minimi 
managers  have  appreciated  the  value  of  adequate 
illumination  in  their  plants.  In  many  cases  the  lighting 
equipment  has  been  looked  upon  only  as  an  aid  to  night 
work  and  production  during  the  dark  hours  of  winter. 
If  adequate  illumination  is  not  furnished  the  efficiency 
of  workmen  will  be  decreased,  the  product  developed 
will  not  be  of  the  best  quality,  production  will  be  re- 
duced, accidents  will  be  more  prevalent,  etc.  In  an 
article  to  be  presented  next  week,  C.  E.  Clewell  will 
point  out  other  reasons  why  factory  owners  should  give 
more  attention  to  lighting.  In  addition  he  places  a 
dollar-and-cents  value  on  good  lighting  and  shows  how 
the  expenditure  for  adequate  lighting  equipment  can  be 


The  Coming  IsSUeS  more  than  offset.  Some  very  convincing 
iiiiuiiuiiiiiuiiuiiiiiiiiiiiiiiiiiiii  arguments  for  better  illumination  will 
also  be  presented  which  have  been  collected  from 
factory  workers,  foremen  and  managers.  The  sub- 
jects treated  should  be  of  interest  to  central  station 
companies  in  developing  their  lighting  service  busi- 
ness. Unusual  interest  attaches  to  the  monthly 
compilation  of  central  station  revenue  and  output, 
which  will  be  published  in  the  issue  of  June  2.  Many 
conflicting  influences  affect  business  in  different 
sections  of  the  country  and  the  gradual  development 
of  these  will  be  revealed  authoritatively  by  the  Elec- 
trical World  statistics.  The  characteristics  of  and 
field  for  different  types  of  oil  engines  will  be  discussed 
in  the  second  issue  of  June. 


How  to  Detect  and  to  Deal  with  Electricity  Thieves 

Methods  and  Practices  That  Central   Stations   in   Every  Pari  of  the  Country  Have  Found 

Valuable    in    Making   Collections   and    in    Stopping   tin 

Theft  of  Electric  Energy 


1\    man    steals    electricity    his   chance    of    being 
detected  is  splendid    aboul  100  per  cent  sure.     Fur 
thermore,  it  ia  very  Bure  thai  he  will  pay  in  full  for 
the  energy  stolen.     An  Inquirj  conducted  by  the  Kim 

licit  \i  World  shows  thai  while  there  is  leniency  among 
centra]  stations  generally  in  the  matter  of  demanding 
full  legal  prosecution  of  the  electricity  thief,  there  is 
absolute!)  no  disposition  to  let  him  escape  without 
paying  well  for  the  service  he  used 

in  fact,  the  canvass  of  the  situation  indicates  thai 
about  20  per  cent  of  the  companies  which  have  thievery 
to  deal  with  favor  full  legal  action,  while  the  remaining 
so  per  cent  for  various  reasons  favor  collecting  money 
from  the  malefactor  without  process  of  law.  Where 
prosecution  is  favored  it  is  usually  a  last  resort,  adopted 
in  a  territory  or  a  community  where  to  stop  increasing 
depredations  examples  must  be  made  of  those  who  are 
caught.  Such  situations  rarely  arise  in  the  smaller 
cities.  In  fact,  companies  in  cities  of  10,000  population 
and  less  have  but  few  cases  of  energy  stealing  to  deal 
with  and  can  usually  adjust  matters  satisfactorily  with 
the  culprit  outside  the  courts.  When  it  is  necessary  to 
resort  to  the  law,  however,  some  companies  find  them- 
selves more  fortunately  situated  than  others  in  that 
adequate  statutes  are  provided  in  some  states  and  are 
not  in  others.  In  many  states,  because  of  the  wording 
of  the  laws,  it  is  difficult  to  secure  sufficient  evidence 
to  guarantee  conviction. 

Mkthods  Followed  in  the  Far  West 

There  seems  to  be  a  particularly  effective  law  against 
.-tealing  energy  in  the  Far  West.  From  this  region 
one  company  writes :  "In  this  city  of  300,000  people  we 
collected  $1,014  from  eighty-seven  offenders  in  1916; 
we  obtained  ten  convictions  and  lost  only  one  case  (a 
woman)  after  three  trials.  It  is  our  practice,  if  the 
offender  is  willing  to  pay  for  the  energy  plus  a  charge 
for  special  inspection,  to  collect  our  money  and  drop 
the  case.  If  he  denies  his  guilt  and  refuses  to  pay,  he 
is  arrested  and  tried  in  the  police  court,  the  prosecution 
being  carried  on  through  the  corporation  counsel's 
office."  Another  Pacific  Coast  company  which  has  tried 
diplomacy  and  cash  settlements  with  no  lasting  effect 
now  arrests  and  prosecutes  everyone  caught  stealing 
energy.  The  company's  own  attorneys,  getting  permis- 
sion from  the  prosecuting  attorney,  handle  the  cases. 
The  usual  fines  have  been  $25  and  costs,  or  $42.  In 
some  cases  fines  of  $50  and  costs  were  obtained.  One 
Coast  concern  serving  a  large  territory  has  a  policy  of 
prosecuting  energy  thieves  to  the  full  extent  of  the  law. 

Because  of  the  knowledge  of  the  public  that  there  is 
little  chance  of  injury  from  wires  carrying  electricity 
for  lighting,  there  has  been  a  gradual  increase  in  thefts 
of  energy  on  this  company's  lines.  About  a  year  ago  it 
decided,  therefore,  upon  a  strenuous  campaign  against 
these  offenders.  Now  not  only  are  these  cases  prose- 
cuted but  a  full  account  of  each  case  is  published  in  all 
daily  newspapers.    When  the  campaign  was  started  the 


attention  of  the  courts  was  called  to  the  fact  that  energj 

thefts    were    OD    Hie    increase.      The    courts    cooperated 

with  the  company  by  increasing  the  penalties,     it.  had 
previously  been  the  practice  of  the  courts  to  tine  the 

offenders    a    sum    from    about    (10    to    J25,    but     recently 

lines  as  high  as  :>.">oo  were  assessed,    in  one  case  after 

I  he  court  assessed  a  line  of  $800  a  civil  suit  wafl  brought 

for  the  energy  used  and  the  full  amount  of  judgment 

was  awarded  as  prayed  for,  $278  plus  costs.  This  i 
cost  the  offender,  after  he  had  paid  his  line,  the  cost  of 
energy  and  his  attorney's  fees,  approximately  $800.  in 
another  case  recently  an  offender  was  given  a  straight 
jail  sentence  of  three  months,  which  he  served,  in  addi- 
tion to  being  compelled  to  pay  $78  for  the  energy  stolen. 
Both  of  these  cases,  as  well  as  many  others,  were  given 
widespread  publicity  through  the  newspapers,  with  the 
effect  that  there  are  now  very  few  cases  of  energy  theft. 

How  to  Conceal  a  Pole  Meter  from  a  Suspect 

Other  companies  deem  it  advisable  "to  make  a  peace- 
ful settlement  with  the  customer."  The  practice  in  such 
cases  as  outlined  by  one  company  is  to  send  at  least 
two  employees  to  the  premises  in  question  and  remove 
whatever  has  been  done  to  tamper  with  the  circuit. 
This  is  done  if  possible  in  the  presence  of  the  consumer, 
who  later  is  notified  to  call  on  the  company's  general 
agent.  If  he  refuses  to  call,  he  is  further  notified  that 
unless  he  calls  within  a  specified  time  he  probably  will 
have  to  call  at  the  police  station.  Invariably  he  calls. 
The  matter  is  talked  over  and  he  receives  an  oppor- 
tunity to  settle  with  the  corporation  for  all  of  the  energy 
which  it  is  figured  has  been  stolen.  He  is  advised  to 
make  the  settlement  in  order  to  save  himself  the  pub- 
licity of  having  his  name  mentioned  in  the  papers  as 
having  been  arrested  for  stealing,  and  generally  he 
"comes  through"  very  gracefully. 

Where  a  consumer  is  suspected  of  stealing  energy  by 
some  means  which  this  company  is  not  able  definitely  to 
determine,  the  meter  is  connected  in  series  with  a  meter 
in  an  old  transformer  case,  as  shown  herewith.  This 
concealed  meter  is  hung  on  a  pole  as  close  to  his  prem-, 
ises  as  possible  without  his  becoming  aware  of  what  is 
being  done.  After  the  meters  have  run  in  series  for 
ten  days  a  box  is  put  around  the  meter  in  his  house  and 
locked  up;  then  the  meters  are  allowed  to  run  in  series 
for  another  week  or  ten  days.  With  this  evidence  at 
hand  this  company  feels  that  it  is  sufficiently  fortified  to 
insist  upon  the  consumer  coming  to  its  office,  where  he 
is  accused  of  stealing  energy  and  asked  to  settle. 

Another  company  which  follows  practically  the  same 
procedure  as  to  settlement  had  been  disconnecting  serv- 
ice as  a  means  of  bringing  the  offending  customer  to 
the  office.  The  reason  for  abruptly  discontinuing  service 
under  these  circumstances  is  given  as  follows: 

"As  soon  as  theft  of  current  is  discovered  we  imme- 
diately disconnect  service  and  take  no  immediate  steps 
to  approach  the  consumer.  Owing  to  the  fact  that  the 
lights  of  one  who  was  a  very  free  user  of  service  have 
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been  turned  off  the  neighbors  are  inclined  to  gossip 
about  it.  The  consumer  usually  calls  on  us  within  two 
or  three  days,  and  we  then  present  him  with  what  ap- 
pears to  him  to  be  very  incriminating  evidence.  He  is 
told  that  the  matter  is  a  very  serious  offense  and  that 
our  legal  department  is  considering  prosecuting  him, 
but  if  he  will  call  within  a  day  or  two  we  will  give  him 
definite  information.  We  purposely  postpone  immediate 
settlement  for  several  days,  during  which  time  the  con- 
sumer becomes  very  anxious  for  reconnection  of  service 
and  fearful  of  prosecution.  He  is  then  about  in  the 
right  frame  of  mind  to  pay  the  estimated  bill.  By 
following  this  practice  we  have  been  uniformly  success- 
ful in  collecting  for  stolen  energy." 

Staging  a  "Scare"  to  Make  Collection  Easy 

Companies  operating  in  states  the  laws  of  which  do 
not  adequately  protect  against  energy  thefts  have  had 
to  devise  clever  means  of  collecting  for  stolen  energy 


FOR   CATCHING   THE   ELECTRICITY   THIEF   A    METER   IS    MOUNTED 

ON  A  POLE  WHERE  IT  CAN  BE  CONNECTED  IN   SERIES 

WITH  THE  METER 

A  section  of  the  transformer  case  can  be  sawed  out  ami  the 
opening  covered  with  a  large  name  plate  t<>  facilitate  the  work  of 
reading  this  concealed  meter. 

and  preventing  recurrence  of  the  theft  when  the  mis- 
creant is  discovered.  One  company,  because  it  has  not 
been  able  to  obtain  convictions,  now  contents  itself  with 
removing  the  house  meter  and  replacing  it  by  a  meter 
on  a  near-by  pole.  Another  company,  operationg  in  a 
town  of  5000  people,  reports  that  it  keeps  on  hand  twelve 
boxes  "with  meters  installed  in  them.  One  of  these  can 
be  installed  on  a  pole  at  a  cost  of  50  cents.  These  twelve 
meter  boxes  have  been  found  to  be  a  paying  investment. 
Others  have  tried  discontinuing  service,  then  tried  pole 
meters,  but  are  giving  up  this  practice  in  favor  of  meter 
protective  devices.  In  some  cases  the  companies  in 
collecting  for  the  energy  stolen  add  an  amount  sufficient 
to  cover  the  cost  of  protective  devices  and  in  this  way 
make  the  customer  pay  to  prevent  himself  from  re- 
peating the  robbery. 

Another  method  of  restraining  a  suspicious  customer 
from  repeatedly  making  unauthorized  connections  is 
outlined  by  a  Southwestern  company  as  follows: 

"Following  an  agreement  of  willingness  on  the  cus- 
tomer's part  to  pay  for  unregistered  energy,  we  try  to 
have   him   sign   a  statement   in   substance   as   follows: 


This    is   to   advise   that    I    have   been    usin^  electricity 

from  the  wires  of  your  company  at   Si 

which  has  not  registered  on  your  meter.  I  have  known 
that  I  was  securing  electricity  in  this  way,  and  I  here- 
with tender  you  $....  in  settlement  for  the  electricity 
so    used. 

Name 

Address 

"We  feel  that  a  statement  of  this  character  in  our 
possession  should  at  least  have  a  restraining  influence 
against  the  culprit  attempting  further  theft  of  elec- 
tricity. In  the  event  that  the  signer  should  attempt  a 
further  theft,  this  statement  would — should  it  be  desir- 
able to  do  so — be  helpful  in  filing  civil  proceedings." 

With  the  great  majority  of  central  stations,  which 
desire  not  to  prosecute  electricity  thieves,  mainly  be- 
cause of  the  unfavorable  public  relations  that  might 
result,  the  problem  is  one  of  frightening  the  offender 
sufficiently  to  make  collection  for  energy  used  easy. 
With  this  in  mind,  one  lighting  company  gets  the  local 
prosecutor  to  send  for  the  miscreant,  to  give  him  a 
"good  talking  to" — a  scare.  Then  newspaper  publicity, 
without  mentioning  any  names,  is  obtained  for  the  case. 
The  item  is  also  given  out  through  the  prosecutor. 
There  is  no  arrest,  no  prosecution.  The  company  be- 
lieves the  advantages  of  this  plan  are  obvious. 

In  one  community,  after  the  contract  department  has 
explained  the  enormity  of  the  offense  with  all  the  force 
the  "star"  salesman  can  muster,  the  accused  person  is 
handed  a  copy  of  "Senate  File,  No.  259 — An  Act  to 
Prohibit  the  Theft  of  Electric  Current,  April  10,  1910." 
The  extended  legal  phrases  of  this  document,  it  is  said, 
aid  in  collecting  a  bill  based  on  "a  rather  liberal  esti- 
mate of  the  energy  appropriated."  It  has  been  found 
in  a  city  of  15,000  in  the  West  "that  the  most  effective 
remedy  for  electricity  stealing  is  to  present  a  bill  for 
$50,  sending  it  to  the  offender  by  registered  mail.  The 
bill  reads  as  follows: 

For  electricity  consumed  for  an  indefinite  period 

not  registering  through  the  meter $50.00 

This  practice  when  it  was  adopted  soon  became  well 
advertised  among  the  energy-stealing  public  and  prac- 
tically eliminated  the  trouble." 

It  is  a  favorite  practice  in  many  places  when  a  theft 
is  first  discovered  to  secure  informally  the  services  of 
a  police  officer.  While  the  company's  representatives 
treat  with  the  miscreant  in  his  house,  the  officer  strides 
conspicuously  back  and  forth  in  front  of  the  residence. 
Another  company  sends  a  local  police  sergeant  to  make 
the  collection.  His  brass  buttons  and  gruff  manner 
automatically  cause  the  proper  scare.  It  is  the  practice 
of  a  utility  serving  several  small  cities  in  New  Hamp- 
shire to  secure  a  warrant  for  the  arrest  of  the  one  who 
made  the  connections  and  to  take  him  before  a  local 
lawyer  on  this  warrant,  which  by  arrangement  made 
beforehand  with  the  sheriff  is  not  served.  The  company 
has  the  lawyer  appear  for  the  man.  The  company's 
representative  states  the  case  before  the  sheriff  and 
the  lawyer.  The  lawyer  advises  his  client  to  make  a 
cash  settlement  and  collects  a  fee  for  himself  and  the 
sheriff.  In  another  city  served  by  a  municipally  owned 
plant  all  cases  are  settled  by  collecting  the  amount  due 
in  secret  sessions  of  the  local  Board  of  Public  Utilities. 
Some  companies  in  Eastern  cities  have  found  it  effective 
to  complain  to  the  fire  marshall  when  wiring  was  tam- 
pered with.     In  such  cases  this  official  proceeds  against 
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(he    tine!     <>u    1 1>>     bs    I       thai     till    action    ll    a    menace    tO 

lives  and  propert)  and  that  i  Are  mighl  have 

ilted  from  tit*-  "defective"  wiring,     in  manj  ca 
photographing  the  unauthorized  connections  is  resorted 
to  ii)  order  to  make  a  displi  ■  minglj  Incriminating 

evidence  when  the  customer  Is  approached  for  collection. 
in  the  very  large  cities  it  Is  generally  necea  ary  for 
companies  t<>  maintain  a  Bpecial  department  which 
among  other  things  handles  all  cases  of  electricity  steal 
Ing.  This  department  in  one  city  receives  from  the 
meter-testing,   Inspection   and   other   departments 

"leads"  a  month.      No  cash  otter  is  made  for  these  leads 

in  this  particular  city,  but  offers  as  high  as  $15  are 
made  to  employees  of  some  companies  for  such  informs 

tion.  The  company  in  question  investigates  all  sus- 
picious circumstances,  and  in  HO  per  cent  of  the  sus- 
pected ca8es  there  proves  to  he  nothing  really  wrong. 
The  other  'Jit  per  cent,  however,  bear  further  investiga- 
tion. Through  the  operation  of  this  department, 
requiring  the  part-time  services  of  five  men,  the  com- 
panj  recovers  $660  a  month,  or  about  $150  more  than  it 
costs  to  operate  the  department.  The  detail  procedure 
of  the  department  is  as  follows : 

How  to  Keep  a  Constant  Watch  on  Suspects 

When  the  lead  is  received,  the  name,  address  and 
peculiarities  are  entered  on  a  card.  This  card  is  kept 
in  a  tile  until  the  case  is  investigated.  If  evidence  of 
theft  is  discovered,  the  department  tries  to  collect  an 
amount  equal  to  the  price  of  energy  used  plus  the  cost 
of  investigation  and  collection.  It  resorts  to  prosecution 
only  in  extreme  cases.  On  cases  in  which  theft  is  dis- 
covered another  card  file  is  kept.  It  contains  a  continu- 
ous record  of  monthly  meter  readings.  Should  the  read- 
ings fall  off  for  any  three  consecutive  months,  a  re- 
investigation is  made.  This  file  is  an  accurate  check  on 
the  action  of  any  customer  who  has  been  found  to  know 
how  to  steal  electricity. 

It  has  been  found  by  this  company  that  certain  classes 
of  people  are  the  worst  offenders.  Among  these  are 
saloonkeepers,  who  usually  dispense  drinks  to  linemen 
or  wiremen  for  making  an  unauthorized  connection; 
dentists,  who  because  they  possess  mechanical  ability, 
tools  and  leisure  tamper  with  the  meter  itself,  and 
janitors  who  make  a  practice  of  doing  wiring  for  apart- 
ment dwellers.  It  is  also  said  that  the  man  who  advises 
the  company's  employees  to  beware  of  his  cross  dog 
will  bear  watching.  Another  source  from  which  trouble 
may  be  expected  is  the  wired  but  unconnected  house. 

Broadly  speaking,  it  seems  to  be  the  opinion  of  cen- 
tral stations  that  it  is  not  good  policy  to  prosecute  elec- 
tricity thieves  if  a  proper  collection  can  be  made  and  if 
sufficient  publicity  can  be  given  to  this  collection  to 
deter  others  from  trying  the  same  scheme.  While  it  is 
not  the  general  practice,  it  seems  that  a  constant  but 
inoffensive  watch  should  be  kept  on  everyone  who  has 
ever  been  an  offender.  One  concern  marks  meter  cards 
of  such  people  with  a  "W"  in  a  1-in.  red  circle.  This 
warns  the  meter-man  to  be  on  the  watch.  Where  an 
"epidemic"  of  stealing  is  encountered,  however,  it  seems 
to  be  necessary  to  make  examples  of  some  of  the  of- 
fenders to  stop  the  growth  of  unauthorized  use  of  elec- 
tricity. What  is  perhaps  the  most  optimistic  note  in 
the  whole  situation  comes  from  a  Georgia  company, 
which  says:  "Since  Georgia  has  become  a  prohibition 
state  the  saloons — the  worst  offenders — are  eliminated." 


METHOD  FOR  TESTING  INSULATION 

New    Method    Based    Upon    Discovery    of    Effect   at 

Ili^h  Voltage  Tetta  <>f  Presence  of  Moisture 

Rl  ults  of  insula)  inn  te  ting  InVS  tlgatlons  have  lieen 
made  the  ubjeci  of  a  method  patent  |  No.  1,212,467) 
issued  to  Sidney  Bvershed,  who  is  with  the  Arm  Of  in- 
strument   makers,    Kveohed    £    VignoleS,    Ltd.,    London, 

England.     This  step  is  rather  remarkable  in  that   no 

new   type  of  instrument  is  Involved  in  the  claims. 

The  basis  for  one  claim  rests  upon  the  discovery  ly 
research  that  one  of  the  causes  of  the  relatively  low 
resistance  of   insulations  when   te  ted  at  high   voltages 

is  the  presence  of  moisture  in  absorbent  insulating  mate 

rials  in  the  form  of  drops  and  thin  films  which  form 
leakage  paths  for  electric  current.  When  an  insulator 
in  that  condition  is  subjected  to  electric  pressure  the 
propelling  force  known  as  electric  endosmose  drives 
water  out  of  the  drops  in  the  films,  thereby  increasing 
their  thickness  and  decreasing  the  resistance  of  the 
leakage  paths. 

If  the  electric  pressure  is  gradually  increased  the 
insulation  resistance  of  absorbent  materials  falls,  rap- 
idly at  first,  but  more  and  more  slowly  as  higher  pres- 
sures are  attained.  The  relation  of  voltage  to  insulation 
resistance  may  be  expressed  by  a  smooth  curve  which  is 
convex  to  the  base  line  from  which  resistance  ordinates 
are  measured,  so  long  as  the  endosmose  or  film  effect  is 
the  principal  factor  in  determining  its  shape  or  law  of 
curvature.  Ultimately,  if  the  increase  in  voltage  is  con- 
tinued, the  curve  passes  through  a  somewhat  undefined 
point,  or  region,  of  inflection,  and  then  begins  to  bend 
downward  toward  zero  resistance,  the  curvature  rapidly 
increasing  until  actual  breakdown  occurs.  The  complete 
characteristic  curve,  as  it  may  be  called,  therefore  con- 
sists of  two  parts  of  opposite  curvature  joined  at  a 
point  or  region  of  inflection,  indicating  the  growth  of  a  | 
dangerous  mode  of  leakage  which  ultimately  ends  in  a 
breakdown  of  the  insulation.  These  two  significant 
parts  of  the  curve  may  be  referred  to  as  the  "film  curve" 
and  the  "breakdown  curve." 

The  law  expressing  the  shape  of  the  film  curve  is 
much  the  same  for  all  absorbent  materials,  provided 
they  do  not  contain  more  moisture  than  they  can  harbor 
in  the  form  of  drops  and  of  thin  films.  Changes  in 
the  number  of  films  acting  in  parallel  do  not  affect  the 
safety  of  the  insulation,  nor  do  they  alter  the  law  of  the 
curve  although  an  increase  or  decrease  in  the  number 
of  film  paths  necessarily  lowers  or  raises  the  general 
level  of  the  curve.  Hence  so  long  as  the  shape  of  the 
first  part  of  the  characteristic  curve  indicates  conduction 
by  films,  the  general  curve  level  is  unimportant.  On 
the  other  hand,  the  presence  of  an  excessive  amount  of 
moisture,  particularly  when  it  is  in  the  form  of  local 
accumulations  of  water  in  bulk,  is  liable  to  produce  a 
dangerous  condition.  This  is  due  to  the  extensive  elec- 
trolytic action  which  takes  place  under  such  conditions 
if  the  excess  of  water  is  not  detected  and  removed  before 
the  conductors  and  insulating  materials  have  been  seri- 
ously damaged.  Leakage  conduction  of  this  kind  follows 
Ohm's  law,  since  the  resistance  does  not  vary  with  the 
voltage,  therefore  the  characteristic  curve  would  follow 
a  straight-line  parallel  with  the  base  line.  Hence  the 
shape  of  the  first  part  of  the  characteristic  curve  enables 
prompt  discrimination  between  safe  and  dangerous 
modes  of  leakage  through  damp  insulating  materials. 
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Collection  of  Delinquent  Accounts 

Outline  of  Results  Obtained  by  Means  of  Competition   Between   District 

Offices — Employment    of    Young    Attorneys    Found    Effective 

— Inadvisability  of  "Bluff"  in  Threatening  Cut-Offs 

BY   LEWIS   A.    MCARTHUK 


i  renei  al   Manager   Pacific 

A  DELINQUENT  account  is  not  necessarily  a  bad 
debt,  but  it  frequently  winds  up  in  that  class,  and 
it  is  very  desirable  from  the  point  of  view  of  an 
executive  of  any  central  station  to  see  that  the  man  in 
the  field  is  doing  his  utmost  to  keep  down  the  amount 
of  delinquent  accounts. 

In  most  central  stations  in  the  average-sized  and 
smaller  communities  service  bills  are  due  on  the  tenth 
of  the  month  following  the  period  of  service,  and  fre- 
quently discounts  are  given  to  persuade  customers  to 
pay  within  the  ten-day  period.  Most  companies  do  not 
generally  consider  accounts  actually  delinquent  until 
the  books  are  closed  again  at  the  end  of  the  month,  thus 
calling  all  accounts  active  that  are  outstanding  for  a 
period  of  less  than  thirty  days  from  the  date  of  billing. 
Some  companies  consider  their  uncollected  accounts  de- 
linquent on  the  eleventh  of  the  month  after  service  or 
on  the  day  immediately  following  the  end  of  the  dis- 
count period. 

Keeping  Track  of  Delinquencies 

The  most  effective  method  of  keeping  track  of  the 
amount  of  delinquent  accounts  is  to  compare  it  with  the 
total  annual  gross  earnings.  Of  course  the  actual  per- 
centage will  vary  with  the  territory  occupied  by  differ- 
ent companies  and  the  type  of  people  served.  The  Pa- 
cific Power  &  Light  Company  has  made  some  interest- 
ing examinations  into  the  question  of  delinquent  ac- 
counts and  the  best  method  of  clearing  them  up. 

In  January,  1916,  a  table  was  made  of  all  the  district 
offices,  this  table  showing  the  percentage  of  delinquency 
at  each  place.  These  percentages  varied  all  the  way 
from  0.42  per  cent  to  19.2  per  cent.  The  first-named 
community  was  one  that  was  well  off  and  the  business 
was  not  scattered.  The  other  community  was  in  a  very 
extensively  irrigated  district  where  farmers'  accounts 
had  to  be  carried  for  a  considerable  time  before  they 
were  paid.  Only  two  branches  showed  above  5  per  cent 
of  their  gross  earnings  as  delinquent,  and  most  of  them 
ranged  round  1  per  cent  to  2  per  cent. 

Prizes  Offered  to  Keep  Down  Delinquencies 

A  prize  of  $15  was  offered  to  the  district  manager 
who  should  during  the  following  year  proportionally  re 
duce  his  percentage  of  delinquency  the  most.  In  addi- 
tion to  that,  two  special  prizes  were  offered  to  the  men 
who  should  do  the  best  general  work,  taking  into  con- 
sideration not  only  the  proportional  reduction  in  de- 
linquencies but  also  the  amount  of  money  collected.  The 
branches  varied  so  much  in  size  that  the  proportional 
method  had  to  be  adopted  in  awarding  the  first  prize. 

During  the  ensuing  year  the  district  managers  were 
urged  every  month  to  keep  after  their  delinquents.  The 
traveling  auditors  went  over  the  delinquent  reports 
from  month  to  month,  and  they  were  also  checked  up  in 
the   general   offices    in    Portland.     The   most   effective 
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method  of  collecting  was  to  get  some  rising  young  at- 
torney in  the  country  towns  to  go  after  the  bad  ac- 
counts on  a  commission  basis.  This  method  always 
brought  returns.  Letters  from  the  company  gave  less 
satisfaction.  Personal  calls  were  found  to  be  effective. 
Discontinuance  of  service  in  extreme  cases  was  found 
to  be  highly  satisfactory. 

By  the  middle  of  the  year  the  branch  that  had  stood 
at  19.2  per  cent  had  been  reduced  to  9.13  per  cent  and 
the  other  reductions  had  been  in  proportion.  At  the 
end  of  the  first  year  there  was  no  amount  that  stood 
over  13  per  cent  delinquent  and  there  were  six  that 
were  less  than  1  per  cent  delinquent.    All  branches  with 

TABLE  OF   DISTRICT  OFFICES  SHOWING   PERCENTAGE  OF 
DELINQUENCY   AT   EACH    DURING  COMPETITION 
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the  exception  of  two  were  less  than  2  per  cent  delin- 
quent. The  actual  reduction  in  dollars  and  cents 
amounted  to  about  33  1/3  per  cent.  This  work  is  be- 
ing kept  up  every  day  and  is  still  producing  good  results. 

We  feel  that  the  use  of  young  attorneys  is  desirable. 
We  mail  cut-off  notices  where  that  c<  arse  seems  neces- 
sary, and  in  every  case  a  cut-off  actually  takes  place 
on  the  date  indicated  in  the  notice.  We  do  not  send  out 
cut-off  notices  as  a  bluff;  that  method  has  been  proved 
to  be  ill  advised  and  accomplishes  nothing.  One  of 
the  best  ways  to  keep  on  the  look-out  for  bad  debts  is 
to  make  careful  examination  of  customers'  credits  be- 
fore services  are  connected,  bearing  especially  in  ,nind 
that  frequently  a  customer  will  come  back  to  a  com- 
munity where  he  has  lived  before  and  where  he  may 
owe  the  light  company  a  small  balance.  We  have  card 
indexes  of  our  bad-debt  customers  for  a  number  of 
years  back,  and  every  time  a  person  applies  for  service 
we  check  him  up  on  the  bad-debt  register  to  see  if  he 
owes  the  company  anything. 

We  find  that  less  than  one-half  of  1  per  cent  of  our 
gross  earnings  finally  are  charged  off  to  bad-debt,  ac- 
counts. This  we  consider  to  be  a  fair  record  in  a  busi- 
ness badly  scattered  and  dealing  with  many  farmers 
who  receive  their  income  only  once  a  vear. 
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Costliness  of  Light  Absorption 

Importance  of   Preventing  Dust   Accumulation  in   Lighting  Fixtures,  Graphical  Method  of 

Determining  the  Most  Economical  Fn  quency  for  Cleaning, 

and  Data  Based  on  a  Specific  Case 
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I^iik  cost  of  good  illumination  is  practically  in- 
significant compared  with  many  of  the  other  run 
ning  expenses  of  a  factory  or  office,  bul  there  1b 
perhaps  no  other  item  in  the  currenl  expense  accounl 
which  bo  vitally  affects  the  successful  operation  of  an 
blishment.  One  of  the  chief  benefits  which  are  de- 
rived from  good  illumination  is  thai  the  quality  and 
quantity  of  the  workmanship  are  increased.     It  has  in- 


used,  rather  than  permil  an  in  tallation  to  be  operated 
inefficiently. 

Data   for  a  typical  Case  are  given  in  Fig.   1,  and  from 
this   it    is  apparent  that  there  is  a  rather  rapid   falling 

off  in  the  efficiency  at  first,  after  which  practically  no 
further  decrease  takes  place.  The  shaded  area  between 
the  curve   and   the   horizontal   line   through    its  starting 

point    represents  the  light  which   is  lost   because  of  the 
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variably  been  found  that  the  wastage  due  to  spoiled 
work  is  greatly  decreased  upon  the  institution  of  scien- 
tific illumination.  Increased  cleanliness  is  usually  one 
of  the  direct  results  of  improved  lighting  conditions. 
Many  businesses  are  carried  on  with  a  small  margin  of 
profit,  and  it  is  therefore  manifest  that  even  a  little 
saving  on  an  item  which  may  involve  only  a  small  per- 
centage of  the  entire  business  will  very  materially  make 
itself  felt  in  the  net  profits. 

The  light  from  lamps  deteriorates  because  of  the 
collection  of  dirt  on  the  light  transmitting  or  reflecting 
surfaces,  and  also  because  of  an  inherent  falling  off  in 
the  luminous  output  of  the  lamp  (due  to  blackening  of 
the  bulb  in  the  case  of  incandescent  lamps).  Neither 
of  these  causes  can  be  eliminated,  but  the  effects  of  the 
first  may  be  minimized  by  correct  maintenance  and 
cleaning,  while  the  second  may  be  lessened  by  proper 
renewal  after  the  efficiency  has  fallen  to  such  a  value 
that  it  is  most  economical  to  discard  the  light-giving 
unit  and  replace  it  with  a  new  one.  Two  distinct  prob- 
lems are  thus  involved,  in  that  it  is  necessary  to  de- 
termine the  useful  life  of  a  lamp  and  the  proper  fre- 
quency of  cleaning.  Considerable  study  and  attention 
have  been  devoted  to  a  complete  analysis  of  the  former 
problem,  but  the  latter  has  been  somewhat  neglected. 
In  what  follows  the  writer  will  endeavor  to  present 
some  definite  data  on  it  which  should  be  of  service  in 
securing    ne  most  light  for  the  least  expense. 

The  n'ght  which  is  given  off  by  a  fixture  is  decreased 
by  'he  accumulation  of  dirt.  With  most  lamps  it  is  de- 
pendent only  on  the  time  since  the  last  cleaning  and  has 
very  little  to  do  with  the  actual  number  of  hours  which 
the  lamp  may  be  in  use.  The  electric  arc  and  gas  lamp 
are  exceptions  to  this  statement  to  a  certain  degree. 
The  one  criterion  for  all  comparisons  and  calculations 
of  illumination  is  the  useful  light  obtained.  It  is  the 
product  for  which  the  money  is  ultimately  spent  and 
should  accordingly  be  the  basis  for  cost  comparison. 
Fewer    or    smaller    well-maintained    lamps    should    be 


accumulation  of  dirt.  The  cost  of  this  light  gives  the 
financial  loss  which  is  due  to  the  dirt  accumulation.  If 
the  fixtures  were  cleaned  once  during  the  time  over 
which  the  graph  extends,  the  area  which  represents 
the  wasted  light  would  be  materially  decreased,  as  is 
indicated  by  Fig.  2.  It  is  thus  apparent  that  much 
light  may  be  saved  by  cleaning,  but  the  cleaning  in- 
volves an  expense,  and  so  the  general  problem  of  de- 
termining the  most  economical  number  of  cleanings 
presents  itself. 

The  most  economical  frequency  of  cleaning  is  de- 
pendent on  the  cost  of  the  cleaning,  the  cost  of  the  light 
and  the  form  of  the  dirt-accumulation  curve.  The  prob- 
lem may  be  solved  after  these  three  factors  have  been 
determined,  which  may  be  done  quite  accurately  for  any 
given  case  if  sufficient  care  and  expense  are  directed  to- 
ward their  determination. 

Two  obvious  methods  may  be  used — the  mathematical 
and  the  cut-and-try  method.  The  latter  is  accurate 
enough,  but  becomes  quite  tedious  since  the  process  is 
somewhat  involved  because  of  its  complicated  nature,  as 
may  be  inferred  from  the  following  solution. 

The  physics  involved  in  the  absorption  of  light  by  the 
constantly  accumulating  dirt  and  the  form  of  the  curve 
suggests  that  the  graph  is  exponential.  It  becomes 
asymptotic  to  a  horizontal  line,  and  it  accordingly  fol- 
lows that  any  law  of  variation  which  may  govern  the 
curve  is  very  probably  dependent  only  on  the  part  of 
the  ordinates  above  the  horizontal  asymptote.  Fig.  3 
results  if  the  difference  between  the  ordinates  of  the 
curve  and  the  ordinate  of  the  horizontal  asymptote  are 
plotted  against  time  on  semi-logarithmic  paper,  the 
logarithm  of  the  ordinate  differences  being  plotted  on 
the  ordinate  scale.  The  resulting  straight  line  con- 
clusively shows  that  the  curve  of  Fig.  1  is  exponential. 

A  general  form  of  the  equation  for  the  illumination 
efficiency  curve  is  y  =  a  +  becx,  the  constants  of  which 
may  be  determined.  By  inspection  a  =  12,  so  when  x 
=  0,  a  -f  becx  =  a  +  be0  =  a  +  b  =  20,  therefore  6  =  8. 
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The  quantity  c  may  now  be  determined  by  selecting  a 
suitable  point  and  equating  the  ordinate  at  the  point 
selected  to  12  +  Secx.  Taking  a  point  at  x  =  150,  where 
y  =  15.75,  this  equation  reduces  to  12  +  8e150c  =  15.75, 
or  e150c  =  0.47  and  150c  =  loge  0.47.  The  second  mem- 
ber =  loge  4.7  —  loge  10;  therefore  c  =  — 0.0050.  The 
equation  for  the  curve  of  Fig.  1  is  then  y  —  12  + 
gg— 0.0050^  where  x  is  the  time  in  hours  which  has  elapsed 
since  the  previous  cleaning. 

The  horizontal  line  to  which  the  curve  of  Fig.  1  tends 
to  become  tangent  represents  what  the  light  production 
would  be  if  the  fixtures  were  never  cleaned — which  is  a 
very  common  case  in  many  places  to-day.  The  area  be- 
tween this  asymptote  and  the  actual  performance  curve 
then  gives  a  measure  of  the  light  which  is  saved  by 
cleaning.  The  next  step  is  to  obtain  an  expression  for 
the  relation  between  the  light  saved  and  the  time  be- 
tween cleanings,  the  obvious  expression  being: 

Lumen  hours  saved  per  year  per  square  meter  = 

8766 
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k  -=  average  hours  that  the  lamps  are  in  use  per  day, 

g  =  hours  between  cleanings,  and  8766  =  hours  in  a 
year,  which  is  taken  as  the  time  period  for  comparison. 

By  integration  a  more  workable  expression  can  be 
secured  for  the  relation  between  the  frequency  of  clean- 
ing and  the  saving  which  results  therefrom: 

Lumen  hours  saved  per  year  per  square  meter  = 
'584,400 


/68^W\ 
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Fig.  4  gives  the  curve  for  this  equation,  with  the  value 
of  k  taken  as  twelve  hours.  The  value  of  the  light  which 
is  saved  by  the  cleaning  may  be  found  by  multiplying 
the  expression  for  the  light  by  the  cost  of  a  unit  amount 
of  light. 

Saving  per  year  per  square  meter  = 

k/g  (584,400)  (1  —  e-o-oosog) 0.0016  cent 
o.oo50ff)    Cents. 
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curves  of  Fig.  5  gives  the  criterion  for  determining 
the  most  economical  number  of  cleanings  to  give  the 
lamp  fixtures.  The  saving  in  cents  per  square  meter  per 
year  which  is  effected  by  the  cleaning  is  then  equal  to 

"8766     ,-11 

(O.o)       Scents. 
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The  third  curve  of  Fig.  5  represents  the  preceding 
equation  graphically.  The  most  economical  conditions 
exist  when  the  time  period  between  cleanings  is  such 
that  the  positive  difference  between  the  saving  due  to 
the  cleaning  and  the  cost  of  the  cleaning  is  a  maximum. 
This  condition  corresponds  to  the  top  of  the  hump  in 
the  curve.  This  is  the  desired  answer  to  the  solution, 
and  not  only  gives  the  proper  time  which  should  sep- 
arate successive  cleanings  but  also  shows  the  saving 
which  will  result  with  such  a  frequency  of  cleaning.  The 
expense  of  the  lighting  will  be  higher  than  it  should  be 
if  the  cleaning  is  done  less  often  because  of  the  exces- 
sive cost  of  the  light  which  is  lost  in  the  accumulation 
of  dirt,  and  it  will  also  be  higher  than  it  should  be  if 
the  cleaning  is  done  oftener  than  is  indicated  by  the 
hump  of  the  curve  because  the  cleaning  will  then  cost 
so  much  that  the  maximum  saving  cannot  be  effected. 
The  curves  of  Fig.  6  are  exactly  similar  to  the  fore- 
going except  that  different  hours  of  burning  per  day 
are  assumed.  The  variation  of  the  position  of  the  de- 
sired maximum  point  with  different  hours  of  burning 
may  be  found  by  equating  the  first  differential  of  the 
equation  of  the  curve  with  respect  to  g  equal  to  zero. 
The  resulting  equation  is— 935k/ g2  + 935k/ g2(e~° ■0,,:>"" ) 
+  935fc/0(O.OO5Oe-°-OO5O0)  +  4383/flr-  =  0.  Multiplying 
by  g2/935  and  equating  to  k,  the  result  is 

4.7 
-  [e-o.o«50p  1 1  _j_  0.0050.'/ )  I 
the  curve  of  which  is  shown  in  Fig.  7.     It  will  be  noted 
that    this    curve    becomes    asymptotic    to    the    vertical 
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The  curve  for  the  saving  which  results  from  the  cleaning 
shown  in  Fig.  5  is  exactly  like  Fig.  4  with  a  different 
scale  along  the  ordinate  axis,  since  the  equation  of  the 
curve  of  Fig.  4  has  merely  been  multiplied  by  a  constant, 
the  cost  of  a  unit  amount  of  light. 

It  is  evident  that  the  cost  of  cleaning  will  vary  in- 
versely as  the  time  between  cleanings.  The  equation 
which  represents  the  cost  per  year  for  cleaning  a  square 
meter  of  floor  space  is  then  y  =  (8766/x)0.5  cent.  This 
equation  represents  a  hyperbola,  as  is  shown  by  the  re- 
sulting curve  in  Fig.  5.    The  relation  between  these  two 


whose  abscissa  is  4.7  hours.  This  shows  that  cleaning 
is  unprofitable  when  the  lamps  are  used  less  than  4.7 
hours  per  day  since  the  most  economical  time  goes  to 
infinity  at  this  ordinate. 

It  is  now  possible  to  plot  Fig.  8,  which  shows  the 
maximum  saving  which  may  be  realized  for  different 
hours  of  burning  per  day.  This  curve,  as  well  as  the 
previous  one,  very  plainly  indicates  that  a  rather  para- 
doxical condition  exists  when  the  lamps  are  used  only  a 
few  hours  per  day — i.e.,  it  is  more  economical  to  operate 
the   installation   without  cleanings,   at   least  except   at 
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extremely  infrequenl  intervals,  winch  would  be  of  the 
same  order  as  the  general  cleanings  the  Interior  m  i 

whole  would  g< 

individual  lamp-  vary  In  efficiency  throughout  their 
life.  It  is  assumed,  however,  that  any  system  to  which 
these  methods  <>(  analysis  would  he  applied  baa  been  In 
service  for  ■  sufficiently  long  time  for  the  diversity  In 
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the  renewal  of  the  different  units  to  have  caused  all 
parts  of  the  life  curves  to  be  represented.  If  the  system 
has  not  been  in  operation  for  a  sufficiently  long  time,  so 
that  the  average  conditions  may  be  realized,  it  is  ob- 
viously necessary  to  make  allowance  for  the  inherent  de- 
crease in  the  efficiency. 

A  very  practical  question  arises  in  many  cases, 
namely,  would  it  be  more  economical  to  merely  dust 
the  fixtures  instead  of  taking  them  down  to  be  restored 
to  perfect  cleanliness  by  a  thorough  cleaning?  In  gen- 
eral it  will  be  most  economical  to  do  some  dusting  if 
the  fixtures  are  easily  reached,  while  if  they  are 
mounted  in  places  where  access  to  them  is  difficult 
occasional  thorough  cleanings  will  be  the  cheaper. 

The  greatest  saving  by  cleaning  will  be  realized  when 
the  lamps  are  used  most.  It  is  suggested  that  the  light- 
ing fixtures  of  the  average  installation  be  thoroughly 
cleaned  once  a  month  and  dusted  once  between  cleanings, 
which  for  a  great  many  cases  gives  about  the  best  prac- 
tical economy. 
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FIGS.  7  AND  8 — MOST  ECONOMICAL  INTERVAL  BETWEEN   CLEAN- 
INGS AND  SAVING  WITH  DIFFERENT  HOURS  OF  LAMP  USAGE 

These  considerations  apply  to  all  places  where  light 
is  used  for  illumination.  The  application  for  determin- 
ing the  best  frequency  of  cleaning  which  has  been 
worked  out  in  the  preceding  paragraphs  is,  of  course, 
most  applicable  to  the  larger  installations.  The  analysis 
applies  to  a  certain  set  of  particular  conditions  which 
exist  in  one  installation,  but  the  method  would  be  iden- 


tical  for  any  other,  and  the  results  are  ver\  often  itrik 
ingly  the  san 

The   process   may   appear   tO   be    rather   theoretical    foi 

such  a  practical  problem.  The  factors  winch  are  In 
volved  in  the  solution  permit  of  a  much  more  definite 
determination  than  is  usual  In  most  cost  keeping,  but 
it  will  be  found  thai  the  maximum  poinl  of  the  curve 
which  gives  the  saving  to  be  expected  is  not  very  definite. 
Considerable  leeway  Is  thus  left  for  engineering  judg- 
ment. The  general  form  of  the  curve  is  the  same  for 
all  lighting  installations;  the  values  which  it  represents, 
however,  will  vary  with  the  design  of  the  fixtures  and 
the  general  cleanliness  of  the  interior.  Very  large  in- 
teriors, like  those  of  factories,  offices,  halls  and  the  like, 
can  well  have  such  methods  applied  to  them  without 
distrust  in  the  conclusions  reached. 


VARIABLE-SPEED  GENERATOR 

Machine  Equipped  with  Magnetically  Shunted  Yoke 
to  Maintain  Constant  Current  or  Voltage 

A  type  of  variable-speed  generator  for  constant-cur- 
rent or  constant-emf.  production  is  suggested  in  patent 
No.  1,202,752,  issued  to  Frederick  Newton  of  Luton, 
Bedfordshire,  England.  What  appears  to  be  the  theory 
of  action,  which  by  the  way  does  not  coincide  with  the 
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GENERATOR  CONNECTED  FOR  SELF  AN))  SEPARATE  EXCITATION 

theory  given  in  the  patent,  is  as  follows:  A  yoke  hav- 
ing a  magnetic  shunt  is  arranged  with  two  windings 
such  that  the  yoke  becomes  saturated  for  normal  shunt 
currents,  whereas  the  magnetic  shunt,  which  includes 
an  air  gap,  has  windings  on  the  pole  limbs  which  for 
normal  currents  and  voltages  are  magnetically  saturated. 
An  increase  in  the  shunt  current  due  to  increase  of 
speed  cannot  increase  the  yoke  flux  since  the  yoke  is 
saturated.  On  the  other  hand,  with  the  unsaturated- 
shunt  winding  arranged  to  oppose  the  yoke  excitation, 
the  only  path  offered  to  the  flux  of  the  correcting  wind- 
ing must  pass  through  the  armature  in  opposition  to 
the  flux  derived  from  the  shunt  winding  on  the  yoke. 
The  voltage  of  the  armature  thus  remains  substan- 
tially constant. 

Instead  of  exciting  the  magnetic  system  by  means  of 
shunt  coils  connected  across  the  generator  terminals, 
series  windings  can  be  used  to  maintain  constant  cur- 
rent substantially  irrespective  of  speed.  With  separate 
excitation  the  exciter  armature  furnishes  the  field  cur- 
rent for  the  generator,  whereas  the  generator  furnishes 
the  field  current  for  the  exciter  yoke  and  its  shunt. 

Though  especially  adapted  for  use  with  variable- 
speed  driving  devices,  as,  for  example,  trains  or  wind 
or  water  turbines,  the  machine  may  be  used  as  an  ordi- 
nary generator  for  battery  charging  or  line-booster 
service,  in  which  cases  it  may  be  driven  by  a  prime  mo- 
tor which  runs  at  substantially  constant  speed.  Its 
characteristics  are  of  value  then  because  it  prevents 
fluctuation  of  generator  output,  line  pressure  or  cur- 
rent, with  fluctuation  in  the  load  which  is  carried. 
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Characteristics  of  Maximum-Demand  Meters 

Performance,  Uses  and  Limitations  of  the  Two  Chief  Types  of 

These  Instruments  That  Are  Now  Used  Most  Extensively 

by  Central  Station  Companies — Their  Separate  Fields 


BY    W.    F. 
Kngineer  with  Charles 

SEPARATE  fields  of  application  exist  for  the  two 
types  of  maximum-demand  meters  which  are  being 
used  most  extensively  by  operating  companies,  and 
care  should  be  taken  to  avoid  using  either  type  where 
the  load  is  unfavorable  to  the  inherent  characteristics 
of  the  instrument.  If  this  precaution  is  not  taken, 
accurate  results  may  not  be  obtained.  In  this  paper  the 
writer  purposes  to  discuss  the  characteristics,  uses  and 
limitations  of  these  two  types  of  instruments — the  time- 
interval,  or  integrated,  demand  meter,  and  the  lagged- 
demand  meter. 

Since  the  recording  mechanism  of  integrated,  or  time- 
interval,  demand  meters  is  reset  to  zero  periodically, 
the  instrument  automatically  divides  the  power-load 
curve  into  a  series  of  blocks,  each  covering  the  same 
duration  of  time.  Consequently  this  type  of  meter  does 
not  take  cognizance  of  the  load  history.  It  should  be 
obvious,  therefore,  that  some  load  curves  would  make 
such  an  instrument  indicate  less  than  the  true  maximum 
demand,  the  error  possible  being  as  great  as  50  per  cent. 
For  example,  consider  an  instrument  whose  demand- 
recording  mechanism  is  set  back  to  zero  every  thirty 
minutes.  Assume  that  the  power  load  is  zero  until 
fifteen  minutes  after  the  demand-recording  mechanism 
begins  to  operate.  Then  suppose  a  constant  power  load 
of  1000  hp.  comes  on  and  after  remaining  for  thirty 
consecutive  minutes  drops  instantly  to  zero  and  remains 
so.  The  true  maximum  demand  for  this  case  is  obvi- 
ously 1000  hp.,  yet  the  reading  of  the  instrument  would 
be  only  500  hp. ;  thus  the  error  would  be  50  per  cent. 

Values  higher  than  the  true  maximum  demand  can 
not  be  recorded  by  time-interval  demand  meters,  since 
they  register  the  integrated  average  load  for  a  given 
maximum  block  of  power,  without  giving  cognizance  to 
any  load  conditions  either  before  or  after  that  block 
of  power.  When  the  demand-recording  mechanism  is 
in  operation  it  records  in  direct  proportion  to  the  speed 
of  the  watt-hour  meter,  but  takes  a  definite,  predeter- 
mined time  interval  to  record  the  full  value. 

Results  with  Intermittent  Loads 

If  used  on  a  "rapid-fire"  intermittent  load  like  that 
composed  of  flash  signs,  merry-go-rounds,  etc.,  an  in- 
strument of  the  time-interval  type  reset  every  thirty 
minutes  will  register  the  highest  average  load  which 
occurs  between  the  thirty-minute  zero  settings.  If  the 
load  drops  to  zero  several  times  during  the  thirty- 
minute  period,  the  demand-recording  mechanism  will 
not  drop  back  to  zero  to  correspond  with  each  drop  of 
the  load. 

However,  the  time-interval  type  of  maximum-demand 
meter  will  be  absolutely  correct  if  used  on  a  constant 
load  or  if  the  period  of  uninterrupted  operation  of  the 
demand-recording  mechanism  is  coincident  with  the 
greatest  average  load  for  the  same  length  of  time. 
Where  the  load  is  fairly  constant  or  where  the  maxi- 
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mum  demand  is  approximately  the  same  day  after  day, 
the  time-interval  type  of  instruments  will  give  very 
satisfactory  results. 

Since  the  demand-recording  mechanism  of  lagged- 
demand  meters  is  not  reset  to  zero  except  when  the  load 
drops  to  zero,  these  instruments  take  cognizance  of  the 
previous  load  history.  It  should  be  obvious,  however, 
that  load  curves  can  exist  which  will  make  this  type  of 
instrument  read  less  than  the  true  maximum  demand, 
the  error  in  this  case  also  being  as  great  as  50  per  cent 
with  certain  load  conditions. 

Again  consider  a  "rapid-fire"  intermittent  load,  like 
that  composed  of  flash  signs,  merry-go-rounds,  etc. 
Suppose  the  load  drops  to  zero  every  two  minutes  and 
that  the  lagged-demand  meter  is  lagged  for  thirty  min- 
utes. Every  time  the  load  drops  to  zero  the  demand- 
recording  mechanism  is  reset  to  zero.  The  repeated 
rising  and  falling  of  the  demand-recording  mechanism 
under  these  circumstances  is  not  quite  analogous  to  the 
movements  of  the  proverbial  frog  trying  to  get  out  of 
the  well,  but  the  net  result  is  that  the  instrument  will 
read  only  a  very  small  fraction  of  the  true  maximum 
demand.  The  instrument  error  could  obviously  be  con- 
siderably greater  than  50  per  cent  under  these  circum- 
stances. 

Lagged-Demand  Meters 

The  lagged  type  of  demand  meter  can  be  made  to 
record  considerably  higher  values  than  the  true  maxi- 
mum demand  due  to  certain  loads.  This  characteristic 
is  due  to  the  instrument  taking  cognizance  of  the  previ- 
ous load  history.  Fortunately  the  magnitude  of  errors 
due  to  this  cause  is  limited  in  some  cases  by  the  action 
of  the  spring  against  which  the  torque  of  the  demand- 
recording  mechanism  continually  acts.  It  should  be 
remembered  that  whenever  the  torque  on  the  demand- 
recording  mechanism  just  balances  this  spring  there 
is  no  further  increase  in  the  registration  of  the  lagged- 
demand  meter.  Subsequent  lighter  loads  will  not  show 
any  registration,  but  subsequent  greater  loads  will  cause 
higher  registration  than  before. 

The  action  mentioned  in  connection  with  lagged- 
demand  meters  as  due  to  certain  load  conditions  can  be 
such  as  to  produce  readings  over  20  per  cent  in  excess 
of  the  true  maximum  demand.  As  an  illustration,  the 
action  of  an  instrument  is  shown  in  the  accompanying 
diagram,  which  covers  a  period  of  forty-five  minutes. 
The  loads  for  the  first  thirty  minutes  represent  "load 
history"  on  which  to  base  the  discussion  of  the  final 
fifteen  minutes.  It  is  assumed  that  the  time  lag  for  the 
instrument  is  fifteen  minutes.  Point  A  represents  the 
actual  reading  of  the  instrument  at  the  beginning  of 
the  final  fifteen  minutes.  Curves  I,  II  and  III  represent 
the  actual  registration  of  the  instrument  during  the 
final  fifteen  minutes  for  each  of  several  different  load 
curves  for  that  period.     The  load  conditions  and  theo- 
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retica]  Instrument  errors  are  tabulated  on  the  accom 
pan]  ing  diagram. 

Before  discussing  the  Anal  fifteen  tninuts  period  it  li 
Interesting  to  not*  tin-  error  of  the  Instrument  at  the 
end  of  the  first  thirtj  minutes.  Obviously  the  true 
value  of  maximum  demand  for  the  first  thirtj  minutes 
would  iu«  the  average  load  for  the  second  fifteen  minutes, 
,.,..  (20  6  i"  5  BO  5)  L6  46.7  lew. 
The  actual  reading  of  the  Instrument  si  the  end  <>f  the 
Becond  fifteen  minutes  is 
0      5      i" 


L6 


I 


r)->..r)  kw. 


(20  XS      40      5      80      5) 
L6 

The  instrument  error  (in  per  cent)  at  the  end  of  the 
first  thirty  minutes  is  therefore 
(52.5  —  46.7) 
46.7 

The  relation  between  the  magnitudes  of  the  instru- 
ment error,  the  true  maximum  demand  and  the  reading 
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12.4  per  cent. 
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of  the  instrument  at  the  beginning  of  the  period  con- 
sidered can  be  shown  by  analytic  geometry. 

Let  k  =  reading  of  instrument  at  beginning  of  period 
(due  to  previous  load  history). 
m  =  reading  of  instrument  at  end  of  period. 
t  =  reading  which  instrument  ought  to  show  at 
end  of  period,  i.e.,  the  true  value  of  maxi- 
mum demand. 
Consider  the  first  five  minutes  out  of  the  final  fifteen- 
minute  period.     The  equation  for  a  straight  line  pass- 
ing through  two  known  points  is 

v—v"    /_     ^  (i) 


v  —  tf 


(x 


x) 


35; 


x'  —  x" 
For  the  line  the  instrument  ought  to  follow  x' 
y'  =  t;  x"  =  30;  y"  =  k. 

Substituting  in  equation  (1), 

»-*  =  35^0<*-35>  (2) 

For  the  line  the  instrument  actually  does  follow  xf  = 
35;  i/  =  m;  x"  =  30;  y"  =  k. 


Subst  it  hi  Ing  Hi  equal  loo     I 
in      I, 
y-n       86       80 


Adding  equation!  I  2  I  and 

2y-m  —  t       -  m       I       Zk) 

(4) 

From  equal  Ion      I 

'x-   86  .    (as      •".">> 

in        I        'In  -  (m        I)         2k       — =— 
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(m 


[x-  86  „    {x      86)1 

5  ""       "        'lk         5 


5       r  _.   (x-    85) 

m  —  t=  _  |2//   ■   -ii.  -  1—21  (5) 


x  —  30 


Since  the  instrument  error  in  per  cent  =  100 


(m  —  t) 


then  from  equation  (5) 
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(x  —  35) 
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An  inspection  of  equation  (6)  will  show  that  when  k 
is  large  and  t  is  small  the  instrument  error  is  greater 
than  otherwise.  In  other  words,  the  instrument  error 
will  be  greatest  when  a  small  maximum  demand  is  being 
measured  and  when  the  reading  of  the  instrument  at 
the  beginning  of  the  period  (owing  to  previous  load 
history)  is  a  large  percentage  of  the  true  maximum 
demand. 

It  is  possible  to  select  values  of  k  and  t,  however,  so 
that  even  on  a  rising  load  curve  the  instrument  will 
come  to  a  balance  before  the  pointer  reaches  the  theo- 
retical value  of  m.  This  is  due  to  the  spring  against 
which  the  torque  of  the  demand-recording  mechanism 
acts  continually.  The  spring  tension  and  torque  are 
equal  when  the  reading  of  the  instrument  is  the  same 
as  the  acting  load.  If  it  were  not  for  this  condition,  it 
would  be  possible  to  pick  out  a  load  curve  such  that  the 
instrument  would  read  over  25  per  cent  higher  than  the 
true  maximum  demand.  Obviously  the  true  maximum 
demand  for  the  entire  forty-five  minutes  in  this  case 
represented  by  curve  I  will  be  (80  +  160  +  200)  -4-3  = 
146.7  kw.  The  instrument  error  for  this  case  is  there- 
(172.5—146.7) 


fore  100  X 


=  18  per  cent. 


146.7 

Curve  II  shows  the  registration  of  the  instrument 
during  the  final  fifteen  minutes,  with  a  smaller  value  of 
t  and  with  k  a  larger  percentage  of  t.  In  this  case  the 
true  maximum  demand  for  the  entire  forty-five  minutes 
will  be    (80  +  120  +  160)  4-  3  =  120  kw.     The  instru- 


ment   error    is    therefore    100  X 


(145.8  —  120) 
120 


=  21.5 


per  cent. 

Curve  III  shows  the  registration  of  the  instrument 
during  the  final  fifteen  minutes,  with  a  still  smaller  value 
of  t  and  k  a  still  larger  percentage  of  t.  It  should  be 
noted  that  in  this  case  the  instrument  comes  to  a  balance 
in  the  eighth  five-minute  period  before  reaching  the 
theoretical  value  of  m.  Obviously  the  true  maximum 
demand  for  the  entire  forty-five  minutes  will  in  this  case 
be  (80  +  100  +  120)  -4-  3  =  100  kw.    The  theoretical 

(125.8  —  100) 


error  is  therefore  100  X 


100 


=  25.8  per  cent. 
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20  per  cent. 


The  actual  error,  which  is  less  than  the  theoretical  be- 
cause of  the  action  of  the  spring,  is 
(120  —  100) 
100 

Any  further  reduction  in  the  value  of  t  and  still 
further  increase  in  the  ratio  of  A;  to  £  will  result  in  a 
smaller  excess  reading  of  the  instrument  because  of 
the  balance  of  the  spring  against  the  torque  of  the 
demand-recording  mechanism. 

The  conclusions  to  be  drawn  from  the  foregoing  dis- 
cussion and  data  presented  herewith  are  as  follows: 
(a)  Both  types  of  maximum-demand  meter  will  record 
accurately  on  a  load  which  is  absolutely  constant  while 
the  instrument  is  operating  for  a  period  of  time  equal 
to  the  time  lag  for  which  the  meter  is  designed,  (b) 
Correct  registration  of  the  time-interval  type  on  a 
fluctuating  load  will  occur  only  if  the  period  of  opera- 
tion of  the  demand-recording  mechanism  is  coincident 
with  the  period  of  greatest  average  load.  For  any  other 
condition  the  time-interval  type  of  instrument  will  read 
lower  than  the  true  maximum  demand,  (c)  The  lagged- 
demand  meter  is  apt  to  read  higher  than  the  true  maxi- 
mum demand  on  a  rising  load  curve.  It  is  possible  that 
this  error  may  be  as  high  as  20  per  cent,  (d)  The 
lagged-demand  meter  will  read  low  if  there  are  frequent 
big  reductions  in  the  load,  (e)  It  is  possible  with  either 
type  of  instrument  that  the  reading  will  be  less  than 
the  true  value  of  the  maximum  demand.  (f)  The 
lagged-demand  meter,  when  used  on  certain  rising  load 
curves,  will  penalize  the  consumer,  (g)  There  is  no 
possibility  of  penalizing  a  consumer  on  account  of 
rising  load  curves  if  the  time-interval  type  of  instru- 
ment is  used.  Summing  up  the  whole  discussion,  each 
of  these  two  types  of  maximum-demand  meter  has  a 
field  of  usefulness,  but  care  must  be  exercised  in  order 
to  avoid  using  either  type  on  a  load  to  which  it  is  not 
adapted. 


Electric  Water  Heater 

An  electric  water  heater  for  the  instantaneous  heat- 
ing of  water  has  been  developed  by  Emil  Stranszky 
of  New  York  City  (patent  No.  1,221,106).  The  heater 
may  be  mounted  on  an  ordinary  water  faucet  or 
attached  to  a  water  pipe.  The  heater 
is  about  7  in.  (17.8  cm.)  high  and 
4  in.  (10.2  cm.)  in  diameter.  By 
turning  the  handle  to  the  left  cold 
water  is  served  and  by  turning  the 
handle  to  the  right  hot  water  at  any 
temperature  is  given.  In  turning 
the  handle  two  operations  are  per- 
formed, one  closing  the  circuit  and 
the  other  controlling  the  flow  of  the 
water. 

In  the  heating  chamber  are  sev- 
eral tubes,  the  ends  of  which  are  at- 
tached to  head  plates,  each  tube 
being  covered  with  insulation.  A 
coil  of  resistance  wire  is  wound  over 
the  insulation  of  each  tube.  The  coils 
are  connected  in  parallel  or  series  parallel,  depending 
on  the  position  of  the  water-controlling  handle.  A  con- 
denser is  provided  to  prevent  sparking  at  the  switch. 
These  heaters  can  also  be  made  in  large  sizes. 


SECTIONAL      VIEW 
OF    HEATER 


LOWERING  THE  COST 

OF   HANDLING   ACCOUNTS 

Simple   and   Economical    System   of   Balancing  Cash 

Receipts  Daily  in  Use  by  Baltimore 

Central  Station  Company 

The  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany of  Baltimore  has  in  operation  a  system  of  balanc- 
ing cash  receipts  daily  which  is  very  simple  and  eco- 
nomical. Following  is  a  resume  of  the  system  em- 
ployed :  The  service  bill  is  rendered  with  payment  stub 
attached,  the  stub  being  automatically  detached  by  the 
tellers  at  the  time  of  receipting  the  bill. 

At  hourly  intervals  payment  stubs  are  taken  from 
the  tellers  before  any  record  has  been  made  on  them 
and  assorted  into  section  order.  After  being  as- 
sorted these  stubs  are  listed  on  adding  machines,  to- 
tals being  made  in  section  units,  this  listing  being 
stamped  with  the  date  of  the  cash  and  the  teller's  num- 
ber, together  with  the  names  of  the  clerks  assorting, 
adding  and  verifying.  The  stubs  are  turned  over  to 
the  comptometer  operator,  who  verifies  the  machine 
listing,  and  are  then  listed  on  a  summary  which  is  main- 
tained to  record  for  each  teller  the  daily  receipts  from 
sections.  This  summary  is  posted  each  day  from  list- 
ings prepared  as  outlined  above  and  when  added  should 
represent  the  total  amount  of  cash  received  each  day 
from  each  teller.  Totals  of  all  tellers'  summaries  are 
listed  on  an  adding  machine  by  sections,  the  purpose 
being  to  determine  the  amount  of  money  received. 

The  cash  payment  stubs  are  employed  in  crediting 
the  customer's  account  and  must  therefore  be  further 
accounted  for  before  they  are  in  condition  for  posting. 

After  listing  the  teller  unit  is  dispensed  with  and  the 
stubs  are  assorted  in  racks  which  accommodate  as 
many  ledger  units  as  are  in  use,  namely,  200.  At  the 
end  of  the  day  after  all  the  stubs  from  every  teller  have 
been  assorted  or  racked  in  the  ledger  units,  each  unit  is 
assorted  into  folio  order  and  clamped  together  in  lots 
of  about  twenty-five  to  prevent  loss  in  handling  and 
facilitate  posting  to  the  customers'  accounts.  After 
posting  to  the  ledgers  has  been  completed  the  stubs  are 
added,  totals  being  obtained  for  each  ledger  unit. 

In  performing  this  work  eleven  junior  clerks  are  em- 
ployed at  a  monthly  labor  cost  of  $434.50,  making  the 
average  cost  per  stub  0.3  cent.  About  13,636  stubs  are 
handled  per  man  during  each  month. 

The  unpaid  balance  at  the  end  of  the  calendar  month 
is  obtained  by  securing  a  record  of  the  cash  payments 
posted  to  each  ledger  in  the  preceding  calendar  month 
between  the  first  and  the  reading  day  of  each  ledger. 
Obviously  this  figure  is  practically  the  unpaid  balance 
at  the  end  of  the  previous  calendar  month,  as  the  billing 
is  entered  upon  the  ledger  once  a  month  only  and  within 
the  previous  calendar  month.  By  this  method  the  ma- 
jor portion  of  the  unpaid  balance  is  secured  automatical- 
ly and  it  is  only  necessary  to  survey  the  ledger  for  bills 
remaining  unpaid  for  one  month  or  more.  Thus  the 
ledgers  are  balanced  on  a  calendar-month  basis  as  no 
attempt  is  made  to  balance  each  ledger  until  the  read- 
ing date  in  the  subsequent  month  has  been  reached.  In 
this  work  seven  clerks  are  hired  at  a  monthly  labor  ex- 
pense of  $376.50,  the  average  cost  per  account  being 
0.25  cent.  About  21,428  accounts  are  balanced  per 
month  per  clerk  with  this  system,  making  it  possible 
to  operate  with  50  per  cent  fewer  clerks. 
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Can  Central  Stations  Offer  Lower  Power  Rates  ? 

Electricity  Marketed  at  Low  Cost  for  Power  Purposes  in  Western 

States    Now    Affords    Communities    Unprecedented 

Opportunity  to  Attract  Industries 


BY    !••    i  mi 
and  Electrical  BJnglm  •  > ,  Railroad 

EiNOMIC  conditions  which  have  prevailed  for  the 
last  two  years  have  brought  about  importanl 
changes  in  the  conditions  of  the  power  market. 
The  Western  states,  where  large  manufacturing  estab 
lishments  are  comparative!}  few  and  where  the  power 
possibilities  are  large,  have  come  lace  to  face  with  an 
opportunity  which  is  without  parallel. 

The  present  unprecedented  industrial  situation  is 
greatly  hastening  the  time  when  the  hydroelectric  power 
possibilities  of  the  WCstern  states  win  be  utilized  either 
DJ  the  new  industries  seeking  low-cost  power  or  by  the 
established  power  interests  which  will  furnish  low-cost 
power. 

If  the  former  condition  obtains,  the  power  companies 
will  not  only  lose  an  important  market  which  is  both 
directly  and  indirectly  profitable,  but  in  all  probability 
will  be  forced  to  compete  with  large  blocks  of  surplus 
power  produced  by  industrial  establishments.  As  proof 
of  this  statement  it  is  only  necessary  to  call  attention  to 
the  fact  that  the  market  invariably  absorbs  surplus 
hydroelectric  energy. 

Industries  in  which  power  is  a  large  factor  will  sooner 
or  later  establish  factories  in  regions  where  hydraulic 
power  can  be  developed  at  low  cost. 

Raw  materials  are  readily  available  in  the  Pacific 
Coast  States  for  many  of  these  new  industries,  trans- 
portation both  by  rail  and  water  is  at  hand,  and  ample 
power  and  satisfactory  rates  can  be  obtained. 

There  are  three  general  classes  of  industries  which 
are  being  developed  as  a  result  of  present  economic 
conditions.  Each  class  has  certain  characteristics  which 
it  is  necessary  to  analyze  in  order  to  determine  the  de- 
sirability of  the  business  from  a  power  point  of  view. 

The  first  class  may  be  assumed  to  include  those  indus- 
tries which  are  devoted  to  the  production  of  the  imme- 
diate instrumentalities  of  war.  This  class  of  business 
is  largely  of  the  mushroom  variety  and  can  well  afford 
to  pay  the  regularly' established  power  rates.  As  a  pos- 
sible temporary  market  for  surplus  power  this  class  may 
be  of  interest  to  the  operators  of  hydroelectric  proper- 
ties, although  caution  must  be  exercised  in  making  large 
capital  expenditures  to  provide  service  facilities. 

The  second  class  embraces  those  industries  estab- 
lished or  enlarged  to  replace  the  wastage  of  war.  The 
characteristic  feature  of  industries  of  this  class  is  a  de- 
velopment beyond  the  needs  of  the  normally  available 
market.  Unlike  the  class  first  mentioned,  this  class  of 
business  may  continue  to  operate  at  full  capacity  for  a 
considerable  period  after  normal  conditions  are  restored, 
with  the  possibility  that  an  increased  market  will  insure 
permanency.  Usually  the  needs  of  industries  of  this 
class  can  be  met  with  the  ordinary  industrial  power 
rates,  although  special  conditions  will  be  presented  re- 
quiring careful  consideration. 

The  third  class  may  be  generally  described  as  those 
industries  newly  established  or  enlarged  to  supply  the 
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normal  demand  for  a  product  or  commodity  which  has 
heretofore  been  obtained  largely  or  wholly  from  foreign 
producers. 

It  Is  this  latter  class  of  business  which  offers  the 
greatesl  opportunity  for  the  successful  marketing  of 
large  blocks  of  electric  power.  The  reason  why  this  op- 
portunity exists  is  simply  that  foreign  competition  is 
temporarily  eliminated,  providing  a  ready  market  at 
prices  largely  in  excess  of  normal. 

Such  a  combination  of  favorable  circumstances  per- 
mits the  establishment  of  new  industries  with  the  prac- 
tical assurance  that  the  usual  starvation  period  can  be 
avoided. 

KILOWATT-HOUR   BASIS    MISLEADING 

The  chief  obstacle  to  progress  toward  a  rate  which 
will  attract  large  industries  of  the  class  referred  to  is 
not  the  cost  of  service  but  the  attitude  of  the  power  com- 
panies. The  evolution  of  the  lighting  company  into  the 
power  company  has  been  so  rapid  that  the  present-day 
opportunities  for  power  development  find  the  central 
station  management  still  thinking  and  talking  in  kilo- 
watt-hours. Power  rates  are  almost  invariably  studied 
on  the  hour  basis,  and  the  relative  desirability  of  two 
or  more  classes  of  business  is  usually  judged  by  com- 
paring the  price  per  kilowatt-hour.  The  result  of  such 
a  comparison  is  always  misleading  and  conveys  no  idea 
as  to  the  profitableness  of  any  particular  business.  For 
example,  a  rate  of  10  cents  per  kilowatt-hour  under  cer- 
tain conditions  may  be  and  often  is  less  profitable  than 
a  rate  of  1  cent  or  less  per  kilowatt-hour  under  other 
conditions. 

An  illustration  of  this  is  a  recent  instance  of  inten- 
sive solicitation  on  the  part  of  a  large  California  com- 
pany for  a  certain  class  of  power  business  at  a  rate  of 
approximately  3  cents  per  kilowatt-hour.  This  busi- 
ness, when  secured,  was  in  reality  less  profitable  and 
less  dependable  than  other  business  which  the  company 
had  first  objected  to  taking  in  large  blocks  at  a  rate 
of  $25  per  horsepower-year. 

Annual  revenue  per  unit  of  demand,  not  the  kilowatt- 
hour  rate,  should  be  the  basis  of  comparing  the  relative 
desirability  of  prospective  power  business,  and  even  this 
comparison  can  become  practically  valueless  if  consid- 
ered independent  of  the  operating  conditions  of  the  sup- 
plying company  and  the  characteristics  of  the  prospec- 
tive load. 

There  has  been  a  tendency  on  the  part  of  Pacific  Coast 
power  companies  to  regard  0.75  cent  per  kilowatt-hour 
as  about  the  minimum  profitable  rate  that  should  be 
considered,  yet  from  20  to  60  per  cent  of  the  business  of 
several  of  the  largest  of  the  California  companies  is 
supplied  at  considerably  lower  rates.  Four  of  these  com- 
panies are  regularly  furnishing  upward  of  50,000  kw. 
at  rates  which  average  approximately  56  mills  per  kilo 
watt-hour.     Similarly,   the  wholesale   rate   of   $35   per 
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horsepower-year  is  occasionally  suggested  as  the  divid- 
ing line  between  profitable  and  unprofitable  business. 

Notwithstanding  the  difference  in  opinion  which  ex- 
ists relative  to  minimum  profitable  rates,  the  base  load 
of  a  large  percentage  of  operating  companies  in  Cali- 
fornia is  made  up  of  relatively  large  blocks  of  power 
yielding  an  annual  revenue  of  from  $12  to  $30  per  horse- 
power. Such  base  loads  constitute  the  backbone  of  the 
income  of  these  companies  and  have  made  possible  the 
development  of  hydroelectric  projects  on  a  scale  which 
without  such  business  it  would  have  been  difficult  to 
justify. 

There  is  immediately  available  in  California  at  this 
time  from  15,000  kw.  to  20,000  kw.  in  developed  hydro- 
electric power  which  could  be  profitably  sold  for  con- 
tinuous service  at  rates  varying  from  $15  to  $25  per 
horsepower  per  year.  In  addition  to  this  continuous 
supply  large  blocks  of  limited-period  power  are  avail- 
able, either  for  continuous  delivery  during  eight  to 
twenty  hours  per  day  throughout  the  year  or  for  twenty- 
four-hour  delivery  during  six  to  ten  months  of  the  year. 
The  limited-period  service  could  be  supplied  at  low  rates 
to  the  advantage  of  both  the  power  companies  and  cer- 
tain classes  of  industrial  users. 

Additional  Power  Sources 

The  early  development  of  additional  large  power 
projects  on  the  North  Fork  of  the  Feather  River  and 
on  Big  Creek,  in  California,  is  dependent  largely  upon 
the  possibility  of  securing  suitable  base  industrial  loads. 
Of  the  300,000  kw.  or  more  which  these  new  projects 
are  capable  of  producing,  the  necessary  base  load  ratio 
may  be  assumed  to  be  from  one-quarter  to  one-third  of 
the  total  generating  capacity  to  be  installed. 

It  has  been  conservatively  estimated  that  70,000  kw. 
to  be  developed  at  a  site  on  the  Pitt  River  in  California 
could  be  delivered  250  miles  (402  km.)  from  the  source 
over  duplicate  transmission  lines  to  tidewater  at  a  total 
cost  of  $130  per  kilowatt.  This  estimate  was  based  on 
copper  at  16  cents.  However,  the  minimum  flow  of  Pitt 
River  over  a  period  of  years  would  permit  a  development 
of  105,000  kw.  in  one  plant  capable  of  operating,  so  far 
as  water  is  concerned,  at  100  per  cent  annual  load  fac- 
tor. This  site  is  about  25  miles  (40  km.)  from  rail- 
road transportation  and  with  a  required  total  capital 
investment  well  within  $35  per  horsepower  of  generat- 
ing capacity  power  could  be  delivered  to  railway  points 
at  a  cost  which  would  permit  the  dream  of  $7  to  $10 
power  to  be  realized. 

Disregarding  the  possibility  of  steam  plant  installa- 
tion in  the  California  oil  fields,  where  both  oil  and  nat- 
ural gas  are  available  at  relatively  low  prices,  only  the 
hydroelectric  possibilities  are  to  be  considered  in  reckon- 
ing with  low-cost  power  for  large  industries.  In  fact, 
those  companies  which  are  now  operating  with  large 
steam  reserves  are  at  a  considerable  disadvantage  be- 
cause of  large  production  and  overhead  charges  which 
must  be  saddled  on  new  developments  added  to  such  a 
system. 

For  example,  from  60  to  100  per  cent  of  the  hydro- 
electric power  is  about  an  average  amount  of  steam  re- 
serve capacity  to  be  installed  by  a  California  company 
doing  an  average  light  and  power  business.  In  the  vicin- 
ity of  San  Francisco  the  steam  reserve  is  about  60  per 
cent  of  the  available  hydroelectric  capacity,  and  the  ratio 
of  steam  to  hydraulic  capacity  varies   from  no  steam 


reserve  in  the  northern  portion  of  the  State  to  no  hydro- 
electric energy  in  the  extreme  southern  portion. 

Considerable  advantage  has  already  been  obtained  in 
California  by  tying  together  the  transmission  system 
of  several  of  the  larger  companies.  However,  it  is  be- 
lieved that  the  time  is  not  far  distant  when  all  of  the  im- 
portant power  systems  will  be  interconnected  by  means 
of  a  bus  line  traversing  the  central  portion  of  the  State 
in  a  northerly  and  southerly  direction.  Such  a  plan  is 
believed  to  be  entirely  practicable  so  far  as  physical 
conditions  are  concerned,  and  by  combining  the  diver- 
sities of  demand  and  reducing  losses  it  should  permit  the 
conservation  of  not  less  than  20,000  kw.  in  generating 
capacity.  The  pooling  of  production  facilities,  both 
steam  and  hydraulic,  would  in  all  probability  make  it 
unnecessary  to  increase  further  the  steam  reserve. 

The  present  is  a  period  of  transition — a  change 
from  old  to  new  industrial  conditions  such  as  will  prob- 
ably never  occur  again.  The  West  urgently  needs  new 
industries,  and  it  can  attract  them  most  easily  by  of- 
fering favorable  terms  for  electric  power.  A  careful 
analysis  of  every  prospect  for  new  industrial  business 
would  be  well  worth  while,  and  in  considering  the  de- 
sirability of  undertaking  to  supply  service  to  such  indus- 
tries it  is  essential  that  the  power  companies  clearly 
recognize  the  necessities  and  limitations  of  the  pro- 
spective business. 

It  would  be  well  to  have  these  investigations  made 
by  men  not  prejudiced  in  favor  of  the  old  kilowatt-hour 
method  of  comparison,  and  it  should  be  borne  in  mind, 
in  attempting  to  arrive  at  an  equitable  rate,  that  the 
present  abnormal  market  conditions  will  cease  to  exist 
after  the  re-establishment  of  foreign  commerce,  and 
that  the  price  which  a  new  industry  can  afford  to  pay 
for  power  will  be  governed  largely  by  conditions  over 
which  it  has  no  control.  Undoubtedly  lower  power  rates 
for  large  industries  are  coming,  and  those  power  com- 
panies which  first  realize  this  new  condition  and  en- 
deavor to  meet  the  situation  will  profit  most  thereby. 

This  article  was  written  before  the  United  States 
declared  war  against  Germany  and  is  not  intended  to 
refer  to  economic  or  military  necessities  brought  about 
by  conditions  which  have  since  developed. 


TRUCK-DRAWN  POLE  TRAILERS 

Cost  of  Using  Trucks  to  Haul  Poles  Found  to  Be 
About  One-Fourth  That  of  Using  Horses 

In  comparing  the  expenses  of  using  horse  and  auto 
trucks  to  transport  poles  the  Springfield  district  of  the 
New  England  Telephone  &  Telegraph  Company  recently 
found  that  the  truck-drawn  trailer  will  do  the  same 
work  as  a  horse-drawn  trailer  in  about  one-sixth  of  the 
time.  During  115  hours  of  pole  hauling  in  twelve  days 
the  truck  traveled  441  miles  (709.7  km.)  at  a  cost  of 
little  more  than  25  cents  per  mile  (17.7  cents  per  km.). 
Using  horses  for  the  same  work  would  have  required 
seventy-one  days  at  a  rate  of  97  cents  per  mile  (69 
cents  per  km.).  An  additional  point  in  favor  of  such 
trucks  is  the  fact  that  the  hired  teams  are  slow  in  deliv- 
ering poles,  causing  a  great  deal  of  lost  time  and  often 
necessitating  an  additional  light  team  to  transport  the 
men  and  tools.  When  using  a  truck  and  trailer,  the 
men,  poles  and  tools  will  arrive  on  the  job  at  the  same 
time,  so  the  work  can  proceed  without  delay. 
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MOVING  HEAVY  TOWER 

How    Two    Gin    Poles    Were    Used    to    Transport    a 
Transmission-Line  Tower  30  Ft. 

BY    K.    B.    HOOK.   JR. 

Superintendent    of   Construction,   Georgia    Railway    S 
1  'ower  ( lompa  nj 

On  account  of  changing  the  direction  of  a  street  in 

Rome,  Ga.,  the  75-ft.  (22.9-m.),  4-ton  (3.6-metric  ton) 
steel  tower  shown  in  the  accompanying  illustration  had 
to  be  moved  80  ft.  (9.1  m.)  to  bring  it  to  one  side  of 
the  roadway.     This  operation  was  performed  by  means 


STEPS  IN  PROCESS  OF  MOVING  TOWER 

of  two  40-ft.  (12.2-m.)  gin  poles,  thirty  minutes  being 
required  to  move  the  tower  and  bolt  it  to  the  new  con- 
crete foundation.  Snow  and  sleet  were  falling  during 
transportation.  The  insulators  were  removed  from  the 
tower  and  the  66,000-volt  lines  temporarily  supported 
on  wood  poles.  Blocks  and  tackle  were  fastened  to  the 
tower  and  the  gin  poles,  which  were  erected  and  guyed 
at  each  end  of  the  line  along  which  the  tower  had  to 
be  moved.  After  the  tower  had  been  tilted  in  the  direc- 
tion it  was  to  be  moved  the  tackle  on  the  pole  toward 
which  it  leaned  was  hauled  in,  thus  dragging  the  base 
of  the  tower  into  its  new  position.  The  other  gin  pole 
and  tackle  prevented  the  tower  toppling  over  entirely. 


OVERHEATING   OF   TRANSFORMERS 

Causes  of  Overload  and   Need   of  Checking   Meters 
to  Make  Certain  They  Show  True  Load 

BY   E.    C.    PARHAM 

Owing  to  the  fact  that  transformers  have  no  moving 
parts,  their  field  of  trouble  is  generally  limited  to  over- 
load, lightning  or  mechanical  abuse  in  handling.  Over- 
load may  be  due  to  high  voltage,  low  frequency,  or  both. 
It  may  be  due  also  to  giving  the  transformer  too  much 


work  to  do  or  i"  1  rj  ing  to  operate  In  polj  phase  or  paral- 
lel connect  Kins  transformers  thai  are  not  adapted  to 
such  operation.  Operator-.-,  are  apt  gradually  to  overload 
a  hank  without  being  aware  that  they  are  doing  so,  the 
oiil.\  certain  check  for  such  a  condition  being  suitable 
instruments  for  showing  what  the  transformers  are 
doing.  Proper  connection  of  the  instruments  is  as 
essential  as  their  proper  design. 

In  one  case  an  operator  complained  that  two  of  three 
delta-connected  oil-cooled  units  that  had  been  in  suc- 
cessful operation  for  years  were  overheating,  and  he 
stated  that  he  was  sure  that  the  heating  was  not  due  to 
connected  overload.  The  transformer  elements  were 
removed  from  the  oil  and  carefully  inspected.  All  coils 
were  found  to  be  correctly  placed,  correctly  connected,  of 
the  correct  rating  and  in  good  condition.  They  were  re- 
placed and  the  transformers  again  placed  into  service. 
Their  output  had  always  been  measured  through  a  poly- 
phase watt-hour  meter,  but  apparently  it  had  not  oc- 
curred to  anyone  that  the  indications  of  the  meter  were 
out  of  proportion  to  the  load  the  transformers  were 
carrying.  A  three-hour  test  disclosed  the  fact  that  as 
far  as  the  indications  of  the  meter  were  concerned  trans- 
formers of  one-fifth  the  size  used  could  have  safely 
carried  the  load,  but  on  checking  the  connections  of 
the  meter  the  meter  elements  were  found  to  be  opposing 
each  other.  Readings  taken  after  the  connections  had 
been  corrected  revealed  overload  conditions  that  at  times 
were  excessive. 


TEST  BAR  FOR  THE  QUICK 

CONNECTION  OF  METERS 

Bronze    Pins    Clamped    to    Test    Bars    Permit    This 

Operation  to  Be  Performed  with  Saving 

of  Time  and  Labor 

A  labor-saving  test  bar  for  checking  meters  is  in  use 
in  the  meter  shop  of  the  Cumberland  County  Power  & 
Light  Company,  Portland,  Me.  As  shown,  it  consists  of 
a  pair  of  2-in.  (5.08  cm.)  by  %-in.  (15.9  mm.)  wooden 
strips  which  rest  against  the  upper  edge  of  an  asbestos- 
sheet  test  panel.  The  bar  at  the  front  carries  two  sets 
of  three  clamps  each  separated  by  fiber  blocks  to  pre- 
vent short-circuiting  by  the  fingers  when  in  use.  From 
each  clamp  a  bronze  pin  3  in.  (7.62  cm.)  long  projects 
upward,  forming  a  plug  which  fits  into  the  terminal 
bushing  of  the  meter  when  the  latter  is  hung  in  position 
above  the  test  bar  as  shown.  On  the  middle  pin  are 
wooden  thimbles  which  protect  the  fingers  from  the  live 
parts.  Each  pin  is  fitted  with  a  spiral  spring  which 
forces  it  into  the  meter  terminal  and  insures  a  good  con- 
tact when  in  service.  The  meters  under  test  are  hung 
from  a  1-in.  (2.54-cm.)  by  Vs-in.  (3.2-mm.)  angle-iron 
bar  carried  on  standards  of  the  same  size  11  in.  (27.9 
cm.)  above  the  test  bar.  The  upper  bar  can  be  lowered 
in  an  instant  into  one  of  several  notches  by  manipulat- 
ing the  locking  levers  shown.    From  the  clamps  leads  ex- 
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tend  to  a  Mowbray  test  meter  on  a  shelf  at  the  bottom 
of  the  test  panel  and  to  the  source  of  energy  supply.  The 
test  bar  is  23  in.  (58.4  cm.)  long  and  has  been  treated 
with  black  varnish.     The  test  board  contains  load-vary- 


METER  RACK  WITH   AN  INSTRUMENT  IN   PLACE 

ing  switches,  a  reversing  switch  for  the  checking  meter, 
switches  for  cutting  potential  coils  in  or  out,  and  for 
supplying  energy  at  100  per  cent  and  50  per  cent  power 
factor.  The  test  bar  was  designed  from  materials 
readily  available  at  the  shop  by  H.  J.  Howarth,  superin- 
tendent of  the  meter  department.  It  saves  at  least  two 
minutes  per  meter  test,  no  adjustment  of  connections 
being  required  when  the  clamps  are  properly  spaced  to 
fit  the  particular  size  and  type  of  meter  under  test.  The 
clamp  spacing  and  the  height  of  the  test  bar  can  be  de- 
termined by  a  moment's  handling  to  suit  any  meter 
within  the  range  cf  the  test  equipment. 


VALUE  OF  TREATING 

POLES  AND  EQUIPMENT 

Why  It  Pays  to  Buy  Twenty  Years  of  Life  in  Pole- 
Line  Equipment,  and  Other  Considerations 
That   Reduce   Cost  of   Service 

In  a  paper  read  before  the  Minnesota  Electrical  As- 
sociation, S.  B.  Hood  of  the  Minneapolis  General  Elec- 
tric Company  made  an  appeal  for  permanency  in  line 
construction.  It  has  been  shown,  he  said,  that  the  aver- 
age life  of  a  pole  which  has  had  a  good  open-tank  treat- 
ment with  a  high-distillate  creosote  oil  will  be  twenty 
years,  as  compared  with  eight  to  ten  years  for  untreated 
poles.  As  an  example  of  the  economy  of  pole  treatment, 
he  continued,  take  a  35-ft.  pole  costing  when  it  is  set  in 
position  untreated  $10  and  having  a  life  of  eight  years. 
Compare  this  with  a  treated  pole  costing  in  position 
about  $11.50  and  having  at  least  twenty  years  of  useful 
life.  With  interest  at  6  per  cent,  the  annual  cost  for 
the  untreated  pole  is  $1.85  and  for  the  treated  pole 
$1.26,  a  decrease  of  nearly  one-third  in  the  annual  fixed 
charges. 

If  the  life  of  the  poles  is  increased,  it  is  necessary  to 
get  an  equal  life  from  the  various  pole  fittings.  In  the 
case  of  hardware  this  has  been  accomplished  by  using  a 
zinc  coating,  the  hot  galvanizing  process  having  been 
proved  the  best.  For  cross-arms  an  equal  life  can  be 
obtained  by  open-tank  impregnation  similar  to  that  used 
for  the  pole  butts.  The  life  of  the  arm  as  well  as  its 
strength  can  also  be  increased  considerably  by  using 
one  of  the  several  forms  of  metal  pin  which  clamp 
around  the  arm.  Where  the  cost  of  these  is  not  war- 
ranted metal  pins  with  a  small  shank  may  be  used.    The 


old-style  wood  pin,  requiring  the  removal  of  a  large 
part  of  the  arm  to  provide  a  sufficiently  large  hole, 
should  have  no  place  in  modern  overhead  construction, 
Mr.  Hood  pointed  out. 

For  low-tension  circuits,  principally  secondary  work, 
where  the  maximum  voltage  does  not  exceed  750  volts 
between  wires,  cross-arm  construction  should  be 
abandoned  entirely  for  galvanized-steel  racks  or  brack- 
ets. These  cost  less  than  good  cross-arms  with  their 
fittings,  and  there  is  practically  no  limit  to  the  useful 
life  that  can  be  had  from  them.  In  addition,  they  make 
it  possible  to  support  the  wires  in  a  vertical  plane  on 
short  centers.  In  this  position  there  is  no  tendency  for 
the  wires  to  swing  together,  and  if  the  circuit  carries 
alternating  current  the  inductive  drop  is  materially  re- 
duced by  the  close  spacing.  This  method  of  construc- 
tion permits  taking  off  service  drops  without  using  an 
unsightly  buck-arm.  The  general  appearance  of  a  line 
constructed  with  these  brackets  or  racks  is  all  that  can 
be  desired  and  should  reduce  the  growing  demand  for 
underground  construction  in  congested  districts. 


OVERHEAD  PIPE  SUPPORTS 

Rack  for   Pipes  in   Places   Where   They   Cannot   Be 
Suspended  from  Some  Overhead  Structure 

To  support  the  steam  mains  which  run  overhead  be- 
tween its  boiler  and  engine  house  one  Eastern  company 
employs  the  method  illustrated  herewith.  Extra-strong 
wrought-iron  pipe  with  extra-heavy  screwed  sweep  fit- 
tings is  used,  supports  being  placed  at  20-ft.  (6.1-m.) 
intervals.     The  uprights,  which  are  filled  with  concrete, 
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DETAILS  OF  RACK    SUPPORTING   PIPES 

are  braced  by  means  of  a  5-in.  <  t2.7-cm.)  I-beam  and 
are  anchored  to  concrete  bases  by  means  of  bolts  and 
anchor  plates.  Plug  fittings  screwed  into  the  top  of 
each  upright  hold  in  place  a  1-in.  (2.54-cm.)  wrought- 
iron  eye  bolt  to  which  are  connected  the  wrought-iron 
rods  for  longitudinal  bracing,  the  latter  being  tightened 
as  required  by  adjusting  the  turnbuckles. 

Pipes  are  supported  from  the  horizontal  pipe  at  the 
top  by  means  of  a  turnbuckle  on  each  hanger.  Repairs 
are  facilitated  through  the  use  of  bolted  wrought-iron 
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pipe  simps  connected  to  separate  hangers,  in  order  to 
drain  the  pipes  some  are  Inclined  toward  t fu-  boiler  room 
while  others  are  pitched  to  the  engine  house. 

Openings  for  the  entrance  of  pipes  are  left  in  each 
building  wall.    Plates  protecl  these  openings,  each  open- 
ing having  three  plates  divided  so  as  to  be  readils   re 
movable  when  required  without   disturbing  any  pipes 

other  than  the  one  to  he  taken  down.  Angle  With  holt 
and  anchor  plates  are  used   to  secure  the  pi.. 

The    pipes   are  carried   overhead,    since   this   arrange 
nient    permits   the   most    direct    run   and   one   which   does 
not  necessitate  the  dripping  of  pockets  that  would  other 

wise  he  formed.  Elaborate  protection  of  underground 
pipes  by  means  of  a  concrete  tunnel  or  boxing  which 
deteriorates  along  with  the  pipe  covering  is  also  avoid*  d. 

Being   exposed    to   the   weather,   the   overhead    pipes   are 

well  covered  with  canvas  ami  a  weatherproof  protection 
of  lead-coated  sheet  metal. 


OIL  ENGINES  VERSUS 

TRANSMISSION-LINE  SERVICE 

Data  That  Indicate  That  a  Line  20  Miles  Long  Can 

Compete  Successfully  with  Service  from  an 

Isolated  Plant 

While  fuel  oil  for  operating  an  internal-combustion 
engine  may  cost  more  than  coal  for  operating  a  steam 
plant,  oil  engines  are  usually  popular  in  towns  of  about 
900  population,  Earl  D.  Jackson,  a  consulting  engineer 
of  St.  Paul,  Minn.,  declares.  For  effective  day  serv- 
ice, including  connections  to  motors  and  ranges,  how- 
ever, Mr.  Jackson  does  not  consider  that  the  combination 
oil  engine  and  storage  battery  plant  compares  economic- 
ally with  transmission  line  service.  As  a  basis  for  his 
views  the  following  analysis  is  presented,  it  being  as- 
sumed that  an  oil-engine  plant  containing  one  50-kw. 
and  one  15-kw.  semi-Diesel  unit  is  giving  twenty  hours 
of  service  and  requiring  the  partial  services  of  two  men. 
The  cost  of  a  complete  generating  plant  of  this  type,  in- 
cluding the  building,  would  amount  to  approximately 
$14,000.  If  the  business  is  properly  developed  the  plant 
should  generate  yearly  about  75,000  kw.-hr.  The  gener- 
ating cost  per  kilowatt-hour  would  then  be  as  follows: 

Fuel  oil  at  0.024  rent   per  kilowatt-hour $1,800.00 

Lubricating    oil,    incidentals,    etc 500.00 

Labor,     two-thirds     of     superintendent's     time,     one-third 

being  charged   to  distribution   in  town 600.00 

Assistant  operator 720.00 

Interest  at  6  per  cent  and  depreciation  at  7  per  cent 1.820.00 

Total      $5,440.00 

Cost  per  kilowatt-hour    ($5,440  -h-  75,000) 0.073 

To  show  how  much  transmission  line  could  be  built 
without  having  the  cost  of  energy  to  the  city  exceed  the 
cost  from  a  separate  generating  plant,  the  following  data 
were  used.  It  was  assumed  that  energy  could  be  pur- 
chased for  3  cents  per  kilowatt-hour  at  the  generating 
source,  and  that  the  core  loss  and  line  loss  per  year 
would  be  approximately  10,000  kw.-hr.  This  loss  added 
to  the  original  output  (75,000  kw.-hr.)  assumed  for  the 
~>il-engine  plant  equals  85,000  kw.-hr.  which  would  be 
purchased  at  3  cents,  making  the  total  energy  cost 
$2,550.  The  cost  of  transmission  line  repairs  and  in- 
spection was  placed  at  $600,  making  the  total  yearly  cost 
$3,150.  The  difference  between  $5,440,  the  yearly  ex- 
pense of  the  generating  plant,  and  $3,150,  the  transmis-1 
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DISTRIBUTION-LINE  PROTECTION 

Practice   That    Is    Followed   by    Southern   California 
Company  in  Safeguarding  Its  Circuits 

On  the  2300-VOlt  distribution  system  of  the  San  Joa- 
quin Light  &  Power  Corporation,  Fresno,  Cal.,  all  cir- 
cuits are  protected  by  automatic  oil  circuit  breakers  at 
the  substations,  pole-top  oil  switches  being  used  for  sec- 
tionalizing  the  line.  All  transformers  are  protected  by 
General  Electric  plug  cut-outs,  the  following  table  heinjf 
used  for  fusing  the  2300-volt  transformers: 
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Various  makes  of  three-pole  fuses,  or  a  combination 
switch  and  fuse,  have  been  considered,  but  the  expense 
involved  is  so  great  compared  with  that  of  the  6600-volt 
disconnects  now  in  use  that  it  has  been  decided  to 
continue  the  use  of  the  switches  named. 

The  10,000-volt  feeders  from  substations  of  this  com- 
pany are  protected  by  three-pole  General  Electric  K-12 
automatic  oil  circuit  breakers.  All  branch  lines  are 
connected  with  the  main  feeder  through  three-pole 
single-disk  K.P.F.  pole-top  air-break  switches.  Similar- 
type  switches  are  installed  about  every  two  or  three 
miles  apart  to  sectionalize  the  lines.  Since  almost  all  of 
the  circuits  are  of  the  "loop"  type,  a  short  section  of 
line  can  be  cut  out  in  case  of  trouble  without  serious 
interruption  to  the  whole  line.     Taps  leading  to  trans- 
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formers  are  protected  by  "disconnects"  made  at  the 
company  shop.  The  construction  of  these  switches  is 
shown  herewith.  Attached  to  each  cross-bar  holding 
a  fuse  is  a  standard  10-kv.  insulator.  By  screwing  a 
threaded  5-ft.  (1.5-m.)  stick  into  this  insulator  the 
cross-bar  may  be  removed  from  the  clips  for  refusing  or 
disconnecting.  Approximately  15,000  of  these  "discon- 
nects" are  in  service  on  this  system,  and  very  little 
trouble  has  been  experienced  from  them.  The  cost  of 
three  of  these  "disconnects"  f.o.b.   storeroom  is  $5.78. 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management   Topics, 
Including  Applications  of  Electric  Light,  Power  and  Ileal 


DATA  ON  COST  OF  MINING 

COAL  BY  ELECTRICITY 

Illinois  Mine  with  a  Daily  Output  of  5000  Tons  Has 

Energy  Consumption  of  2.15  Kw.-Hr. 

per  Ton  Mined 

From  one  typical  totally  electrified  Illinois  mine  the 
output  of  which  is  5000  tons  of  coal  per  day  the 
energy  used  per  ton  mined  was  2.15  kw.-hr.,  it  was 
stated  by  Orlie  Rue  of  Mattoon,  111.,  before  the  recent 
meeting  of  the  commercial  men  of  the  Illinois  State 
Electrical  Association.  The  coal  is  raised  from  a  depth 
of  349  ft.,  the  total  hoisting  distance  being  400  ft.  The 
thickness  of  the  vein  of  coal  is  8  ft.    The  equipment  is: 

Hoist — 675-hp.,   550-volt,   980-amp.,   65-r.p.m.   conical  two-drum  di- 
rect-current motor. 
Auxiliary    Motors — 100-hp.,    440-volt,    60-cycle,    three-phase,    490- 

r.p.m.     slip-ring;     3-hp.,     440-volt    alternating-current     for     air 

compressor. 
Flywheel   Set— Generator    (direct-connected),   550   volt,    1000   amp. 
Motor — 450-hp.,    2300-volt,    102-amp,    three-phase,    60-cycle,    aiter- 

nating-current,   695-r.p.m.  ;    240-volt,   833-amp.   exciter;    flywheel, 

9-ton,  9-ft.  diameter. 
Fan — 75-hp.,    440-volt,    60-cycle,    three-phase,    alternating-current  ; 

speeds,   300,  450,   600  r.p.m. 
Shaker  Screen — 50-hp.  direct-current  motor. 
Picking  Tables — Three    5-hp.    direct-current    motors;    shop,    10-hp 

alternating-current  motor. 
Motor    Generator    Sets — Two    sets     (duplicates)  ;    generator — 250- 

volt,   1090-amp.,   600-r.p.m.,   300-kw.     Motor — 2300-volt,   87-amp., 

600-r.p.m.,   420-hp.   alternating-current.      Exciter — 120-volt,   9L.5- 

amp. 
Underground — 10-hp.    direct-current   motor-driven   pump  ;    eight    5- 

ton  locomotives;   two   12-ton  locomotives;   twenty   breast-cutting 

machines. 

The  total  alternating-current  connected  load  at  this 
mine  amounts  to  1479  hp.  The  energy  for  the  operation 
is  furnished  by  the  Central  Illinois  Public  Service  Com- 
pany. The  following  data  were  taken  over  a  period  of 
twelve  months  from  March,  1915,  to  March,  1916: 

Days  worked    275.5 

Tons   produced    834,011.35 

Average  tons  per  eight-hour  day 3,020.00 

Total  kilowatt-hours  used  per  year 1,793,106.00 

Kilowatt-hours  per  ton  hoist,  alternating  current 0^62 

Kilowatt-hours   per   ton,    2300-volt   alternating  current, 
including    the    hauling,    cutting    shaker    screen    and 

picking-table  motors    110 

Kilowatt-hours    per    ton,    440-volt    alternating    current, 
tor  such  service  as  the  ventilating  fan,  the  air  com- 

pressor  and  the  workshop  motors 043 

Kilowatt-hours  per  ton  mined 215 


ADVERTISING  ADVANTAGES 

OF  ELECTRIC  SERVICE 

Public  Told  the  Story  of  Increasing   Costs  and   of 

Difference  Between  Selling  Service  and  Selling 

Energy  in  Series  of  Nine  Advertisements 

There  has  recently  been  completed  by  the  Duluth 
Edison  Electric  Company  of  Duluth,  Minn.,  the  pub- 
lication of  a  series  of  nine  service  talks  which  were 
aimed  to  accomplish  two  purposes— one  to  impress  upon 
the  general  public  the  trend  of  the  cost  of  electric  serv- 
ice with  respect  to  that  of  other  commodities  entering 
into  the  cost  of  living  and  the  other  to  show  the  central 
station   customer   what   constitutes   the   difference   be- 


tween selling  electricity  and  selling  electric  service.  The 
first  advertisement  of  the  series  was  published  on  March 
6  and  the  ninth  and  last  of  the  series  was  published  on 
April  1,  This  last  advertisement  so  accurately  sums  up 
all  that  has  been  said  in  the  foregoing  series  that  the 
text  is  herewith  repeated. 

The  first  number  of  the  series  was  a  full-page  adver- 
tisement containing  a  chart  to  show  the  trend  of  wages 
and  city  taxes  and  of  the  cost  of  such  common  commodi- 
ties as  meat,  coal,  cotton,  wheat  and  electric  lighting.  It 
occupied  a  full  page  and  announced  the  fact  that  a 
series  of  talks  on  the  company's  business  would  be 
published  in  succeeding  issues  of  the  paper.    The  topics 


SERVICE  FIRST 

ELECTRICAL   SERVICE 
(Article  No.  9  on  Electric  Service  in  Duluth.) 

Our  business  is  not  making  and  selling  electricity.  You 
may  be  a  little  startled  at  this  statement,  but  it  is  true, 
very  true.  Instead,  our  business  is  to  sell  Electrical  Service. 
There  is  a  big  difference  between  selling  Electricity  and 
Electrical   Service. 

Suppose  you  wanted  to  buy  some  electricity.  We  would 
run  some  wires  to  your  house,  any  kind  of  wires,  connect 
you  on,  and  then  go  away  and  only  look  your  direction 
when  it  came  to  sending  you  a  bill.  That  would  be  selling 
electricity.     But  that  is  not  our  business. 

Now  suppose  you  wanted  to  buy  some  Electrical  Service. 
We  check  up  the  amount  you  want  and  see  that  our  lines 
to  your  house  are  made  of  copper  wire  of  rigid  specifications 
and  ample  size  to  give  you  proper  pressure.  A  meter  is 
carefully  checked  to  see  that  it  is  correct  before  placing  it 
in  your  house.  We  make  every  effort  to  get  the  current 
turned  on  in  as  short  a  time  as  possible  so  that  you  will  not 
be  inconvenienced  for  lack  of  service.  We  create  convenient 
places  to  purchase  your  lamps,  or  deliver  them  to  your  door. 
We  have  the  lamps  carefully  inspected  by  experts  to  pro- 
tect you  from  defective  lamps.  We  maintain  a  trouble 
department  to  help  you  should  an  interruption  to  service 
occur.  We  study  your  problems  so  as  to  give  you  the  most 
economical  use  of  the  electricity.  We  try  to  answer  all  of 
your  questions  courteously.  If  something  wrong  has 
developed  we  send  men  to  locate  your  troubles.  We  peri- 
odically test  and  inspect  the  lines  to  your  house  so  as  to 
take  care  of  your  added  requirements  so  when  they  are 
attached  the  service  will  not  be  found  lacking  and  incon- 
venience you.  We  have  experts  to  give  you  honest  advice 
on  how  to  use  electricity  economically  to  accomplish  a 
certain   task. 

This  is  selling  Electrical  Service,  and  is  our  business. 

In  the  preceding  articles  we  have  described  our  services 
and  told  you  how  to  use  them.  They  were  created  for  you. 
Take  advantage  of  them. 

DULUTH-EDISON  ELECTRIC  COMPANY 
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treated  in  the  succeeding  issues  were:  Service  inter- 
ruptions, the  commercial  service  department,  connect- 
ing up  the  customer,  lamp  conveniences,  courtesy,  test- 
ing customers'  lamps,  and  civic  pride.  Each  of  these 
subjects  was  published  with  a  distinctive  border  in  ;i 
4.5-in.  by  10-in.  (11.43-cm.  by  25.4-cm.)  space.  Each 
was  a  straightforward,  clear-cut  statement  of  the  com- 
pany's policy  and  its  facilities  for  providing  service,  to 
gether  with  an  appeal  to  the  customer  to  use  that 
service. 

The  results  of  this  advertising  which  the  executive- 
of  the  company  have  noticed  thus  far  are  interesting. 
They    have    found   that   people   are   beginning   to   talk 
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ah. mi   electrii    lervice  and  thai   the  idea  of  servic< 
ftrmfo  fixed  in  their  minds  rather  than  limplj  the  Idea 
<>i  electric  lighting      rhia  has  been  made  clear  In  several 
instances  where  customers  in  talking  to  salesmen  have 
of  their  own  accord  mentioned  general  electric  lervice. 
Furthermore,  II  Is  definitely  known  thai  the  feeling  of 
the  people  toward  the  company   Is  a  sympathetic  one. 
i'h«'\   arc  beginning  to  realize  thai   Its  costs  have  In 
creased  enormously  while  the  price  of  its  commodity  ha 
i  emained  t he  same. 


ANALYSIS  OF  COSTS  TO 

OPERATE  ISOLATED  PLANTS 

Report  of  Sub-Committee  of  the  Power  Sales  Bureau 

of  the  N.  E.  L.  A.  Gives  Results  of  a 

Wide  Investigation 

In    its   first    report    the    isolated   plant    division    of   the 

Power  Sales  Bureau  of  the  N.  E.  L.  A..  I.  Lundgaard, 

chairman,  presents  the  results  of  a  wide  investigation 
Of  isolated-plant  eosts  with  comparative  data  on  central 
station  service.  The  report  also  includes  a  study  of 
SUppiy  of  auxiliary  power  to  owners  of  water  power. 
Under  various  headings  will  be  found  data  on  internal- 
combustion  engine  plants,  recent  information  obtained 
bn  modern  small-size  steam  engines  and  turbines,  and 
information  in  regard  to  power  plant  construction  costs. 
The  committee  also  submits  in  this  report  a  study  of 
methods  of  computing  steam  required  for  the  heating 
of  buildings,  with  an  analysis  of  the  value  of  exhaust 
steam  that  is  obtained  from  isolated  plants  for  heating 
service. 

In  presenting  its  analysis  of  costs  the  committee 
points  out  that  competitive  sale  of  electrical  energy  is  a 
matter  of  comparative  cost  of  one  source  against  an- 
other, not  necessarily  of  comparative  cost  of  power 
alone,  but  of  cost  as  applied  to  the  purposes  of  the 
buyer's  business.  An  unreliable  source  of  power,  while 
inexpensive  in  itself,  will  obviously  prove  to  be  very 
expensive  for  ordinary  manufacturing  purposes  wher- 
ever the  production  of  a  large  number  of  employees  de- 
pends entirely  or  in  large  measure  upon  the  operation 
of  machinery  by  power. 

"While  comparative  power  cost  analysis  is  affected  by 
such  items  as  reliability  and  other  matters  of  more  or 
less  intangible  character,  it  is,  however,  the  principal 
argument  upon  which  the  sale  must  be  accomplished. 
The  average  power  customer  possesses  an  entirely  in- 
adequate knowledge  of  power  cost  analysis  and  is  some- 
times ill  informed  on  matters  of  industrial  economics, 
so  that  it  is  often  necessary  to  undertake  much  educa- 
tion of  the  prospective  power  customer  before  the  sale 
can  be  made. 

"It  is  both  unwise  and  impracticable  to  adopt  the 
standard  method  of  selling,  namely,  to  tell  the  'prospect' 
all  about  your  wares  and  to  say  nothing  about  those  of 
the  competitor,  because  the  competitor  in  this  particular 
field  invariably  fails  to  tell  all  about  his  wares,  and  what 
he  leaves  out  does  not  help  to  sell  central  station  service. 

"The  power  salesman  must  be  able  to  undertake  a 
complete  engineering  investigation  of  the  'prospect's' 
power  requirements  and  submit  to  him  a  report  showing 
the  merits  or  demerits  of  all  proposed  methods  of  fur- 
nishing power.  The  preparation  of  such  a  report  is 
undoubtedly  the  most  important  part  of  a  power  sales- 
man's work." 
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In  the  accompanying  table  are  presented  data  con- 
tained in  a  number  of  typical  power  sales  reports.  This 
table  lists  all  the  tangible  cost  items  contained  in  the 
reports  submitted,  and  while  the  tabulation  will  serve 
little  or  no  purpose  in  the  matter  of  estimating  costs, 
it  shows  the  number  and  relative  importance  of  the 
different  items  that  go  to  make  up  a  power  sales  report. 

Study  of  isolated-plant  costs  may  be  undertaken  in 
two  ways,  the  report  states,  namely,  by  investigating 
isolated-plant  service  as  applied  to  particular  classes  of 
business  or  by  investigating  in  detail  every  kind  of 
apparatus  that  goes  into  isolated  plants. 

The  conditions  of  service  or  the  conditions  of  utiliza- 
tion of  power  and  its  by-products  are  so  varied  that 
investigation  of  power  costs  as  applied  to  classes  of 
business  cannot  be  dispensed  with.  The  committee  sub- 
mits data  on  service  for  office  buildings,  department 
stores  and  hotels  as  this  year's  contribution  to  the  study 
of  classes  of  service. 

The  matter  of  fixed  charge  against  investment  made 
in  isolated  plants  may  profitably  be  subjected  to  some 
discussion,  the  committee  feels,  in  view  of  the  difference 
in  practice  brought  out  by  the  analysis  in  the  power 
sales  reports  in  the  table. 

The  items  that  go  to  make  up  the  fixed  charge  are 
interest,  depreciation,  insurance  and  taxes,  and  a  suit- 
able percentage  to  cover  the  risk  incurred  in  making 
the  investment. 

The  majority  of  reports,  it  is  stated,  do  not  show  any 
fixed  charge  against  existing  plants.  In  the  opinion 
of  the  committee  it  would  seem  to  be  better  practice  in 
all  cases  to  include  in  the  power  sales  report  the  full 
amount  of  fixed  charges  so  that  the  true  cost  of  power 
would  be  recorded  and  not  merely  the  operating  cost. 
This  procedure  would  contribute  to  the  economic  educa- 
tion of  the  customer,  and  he  would  not  be  so  apt  to  lose 
sight  of  the  factor  of  proper  investment  charges  in  his 
future  undertakings.  After  the  full  amount  of  fixed 
charges  has  been  included,  qualifications  pertaining  to 
the  conditions  prevailing  at  the  time  of  the  negotiation 
may  be  made. 

HEAVY  STOCKING  OF  MOTORS 

IS  FOUND  VERY  PROFITABLE 

'Readiness  to  Serve"  Industrial  Companies  Empha- 
sized as  a  Policy  Measure  That  Will  Prove 
of  Great  Timely  Value 

Foresight  in  anticipating  the  demands  of  power  cus- 
tomers for  electric  motors  is  a  prime  essential  to  promot 
service  installations  and  extensions  by  central  stations. 
One  company  which  maintains  an  average  stock  of  sev- 
eral hundred  motors,  representing  an  investment  of 
about  $25,000,  found  that  by  selling  these  at  list  prices 
the  total  salaries  of  the  power  engineering  department 
in  1916  were  covered  by  the  profits  on  motor  sales,  while 
immediate  deliveries  were  made  to  customers  to  boot. 
Within  a  fortnight  two  orders  for  induction  motors 
aggregating  $37,000  have  been  placed,  and  it  is  likely 
that  many  of  these  units  will  be  shipped  from  the  fac- 
;ory  direct  to  the  power  user  instead  of  being  passed 
into  the  central  station  stock. 

The  policy  of  selling  at  list  price  and  adjusting  this 
;o  market  conditions  stabilizes  relations  with  local  con- 
tactors and  dealers.  Greatly  improved  deliveries  are 
;he  result  of  the  company's  policy,  and  the  good  effect 


of  its  "readiness  to  supply"  upon  the  local  community 
of  power  users  is  worth  emphasizing  as  a  point  in  com- 
pany policy.  Customers  frequently  order  motors  by 
mail,  and  the  company  maintains  a  standard  range  of 
sizes  of  from  1  hp.  to  100  hp.,  the  most  common  si/e 
used  being  5  hp.  The  purchase  of  motors  on  a  large 
scale  for  stock  has  been  found  to  be  one  of  the  most 
profitable  undertakings  of  the  company. 


SUFFICIENT  MARGIN  FOR 

HANDLING  WIRING  CONTRACTS 

By  Charging  Contractors  io  Per  Cent  for  Financing 

Central  Station,  Company  Is  Enabled  to 

Carry  Business  Without  Loss 

About  four  years  ago  the  Rockford  (111.)  Electric 
Company  adopted  a  plan  for  financing  the  wiring  of 
residences  in  its  territory  which  was  designed  to  assist 
the  electrical  contractors  in  the  city.  A  flat  price  per 
outlet  schedule  was  arranged  with  the  contractor,  and  it 
was  agreed  that  the  central  station  should  deduct  a 
margin  of  10  per  cent  from  the  contractor  to  cover  its 
expense  in  handling  the  business.  W.  A.  Griffin,  in 
speaking  of  the  success  of  the  plan  before  the  commer- 
cial men  of  the  Illinois  State  Electrical  Association, 
showed  that  this  margin  had  been  a  little  more  than 
sufficient  to  cover  all  contingent  expenses.  The  data 
given  by  the  speaker  on  the  business  conducted  under 
this  plan  are  as  follows : 

Total  amount  of  contracts $34,584.00 

Amount  deducted  by  the  central  station  company  (10  per 

cent)     $3,458.40 

Contingent  expenses: 

Interest     $1.209. 7s 

(The    average     amount     outstanding     was 

$5,040.77,  and  the  above  interest  was  figured 

on  that  amount  at  6  per  cent  for  one-half  of 

the  period.) 

Accounting  and  collection  expenses 1,380.00 

Losses  from  accounts  uncollectible 171.03 

Total  contingent  expenses 2,760.81 

Excess  of  amount   received   over  amount   expended..       $697.59 

Estimated   revenue  received   during  the   four   years   from 

1034  contracts  secured  under  this  plan $41,360.00 

It  is  interesting  to  observe  from  these  figures  that 
the  company's  loss  from  uncollectible  accounts  is  less 
than  0.5  per  cent  of  the  total  amount  of  the  contracts 
handled.  The  fact  that  the  average  amount  outstanding 
against  the  company  was  approximately  $5,000,  while 
about  $8,500  worth  of  work  was  handled  per  year,  is  also 
of  interest,  in  view  of  the  fact  that  the  company  gave 
its  patrons  twenty-four  months  in  which  to  complete 
payment  of  the  wiring  account.  In  Rockford  line  ex- 
tensions in  the  residential  districts  were  started  only 
about  ten  years  ago.  During  the  last  five  years  a  vig- 
orous all-year-round  wiring  campaign  has  been  under 
way,  and  as  a  result  about  51  per  cent  of  the  homes  in 
the  city  are  now  enjoying  electric  service. 


Chart  for  Reducing  the  Cost  of  Billing 

The  article  on  page  660  of  the  Electrical  World 
for  April  7,  1917,  regarding  a  billing  chart  used  by  the 
Marshall  County  Power  &  Light  Company,  Blue  Rapids. 
Kan.,  whereby  50  per  cent  of  the  billing  time  is  con- 
served, stated  that  "Similarly,  the  bill  for  a  consumption 
of  118  kw.-hr.  is  found  in  column  8  ["of  the  chart  ! 
opposite  110,  reading  $8.48."  This,  of  course,  should 
have  read  $9.08. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  <>  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


ELECTRIC  HEATING  AND 

THE  CENTRAL  STATION 

The   Immense   and    Practically   Untouched   Field   of 
Electrothermal    Processes    Requiring    Com- 
paratively  Low  Temperatures 

THE  meeting  of  the  American  Electrochemical  So- 
ciety held  in  Detroit,  Mich.,  from  May  2  to  5. 
brought  out  some  very  interesting  electric  furnace 
papers,  especially  on  electric-  Bteel,  and  some  very  sug- 
gestive discussions  of  the  relation  between  electric  heat- 
ing processes  and  the  central  station. 

Without  going  into  details  of  the  electric  steel  pa- 
pers we  may  quote  from  the  paper  of  Dr.  John  A. 
Mathews,  president  of  the  Halcomb  Steel  Company,  that 
the  infant  American  electric  steel  industry  already  rep- 
resents an  output  about  eight  times  as  great  as  the 
crucible-steel  production  and  one-eighth  that  of  Besse- 
mer production.  The  discussion  brought  out  data  on 
two  large  new  electric  steel  plants.  At  Toronto  the 
Canadian  government  has  in  course  of  construction 
what  will  be  the  largest  cold-charge  electric  steel  plant, 
comprising  ten  Heroult  furnaces  of  6  tons  (5.45  t.) 
each  for  cold  melting  for  the  production  of  shell  steel. 
At  South  Chicago  the  United  States  Steel  Corporation 
intends  to  make  an  installation  in  which  molten  metal 
from  Bessemer  converters  will  be  transferred  to  two 
250-ton  (227  t.)  open-hearth  furnaces  (acting  as  reser- 
voirs) to  be  finally  refined  in  ten  electric  Heroult  fur- 
naces of  30  tons  (27.2  t.)  capacity  each.  This  will  be 
the  largest  electric  steel  plant  in  the  world,  as  the  whole 
capacity  of  this  triplex  process  will  be  50,000  tons 
(45,300  t.)  of  steel  per  month. 

During  the  meeting  an  excursion  was  made  to  two 
electric  steel  plants  in  Detroit.  Both  are  supplied  with 
electrical  energy  from  the  Detroit  Edison  Company  and 
it  is  interesting  to  note  that  the  rate  charged  for  elec- 
trical energy  is  the  same  as  that  charged  for  electric 
motor  service. 

Processes  of  Electric  Heating  Requiring  Com- 
paratively Low  Temperatures 

From  the  central  station  engineer's  viewpoint,  how- 
ever, the  most  interesting  discussions,  probably,  during 
the  meeting  related  not  to  electric  furnaces  (a?  com- 
monly understood  requiring  exceptionally  high  tem- 
peratures) but  to  electric  heating  processes  requiring 
omparatively  low  temperatures.  Here  is  a  wide  and 
almost  virgin  field  for  central  station  activity,  as 
pointed  out  in  the  paper  by  Dr.  C.  F.  Hirshfeld,  head  of 
the  research  department  of  the  Detroit  Edison  Com- 
pany, on  "low-temperature  electrothermal  processes." 
The  term  "low  temperature"  may  be  taken  as  referring 
to  temperatures  below  about  290  deg.  C.  (554  deg. 
Fahr.).  Such  temperatures  are  below  practically  all 
commercial  metal-melting  temperatures  but  are  com- 
mon in  numerous  baking  and  drying  operations  which 


form  a  surprisingly  large  part  of  industrial  processes. 
The  exploit ation  of  electric  heating  for  such  low  tem- 
peratures in  industrial  practice  Is  really  comparatively 
old,  since  numerous  small  electrically  heated  appliances 
operating  at  such  temperatures  have  been  used  as  a 
matter  of  convenience  in  manufacturing  establishments 
for  a  number  of  years.  During  the  last  few  years, 
however,  the  use  of  electric  heating  for  such  tempera- 
tures has  been  adopted  in  cases  calling  for  the  instal- 
lation of  equipments  with  capacities  ranging  from  sev- 
eral hundred  to  several  thousand  kilowatts.  This  is  ob- 
viously a  different  sort  of  a  proposition,  and  must  be 
based  on  a  far  broader  consideration  than  mere  con- 
venience. 

Electric  Japanning  Furnaces 

The  first  example  discussed  at  length  in  Dr.  Hirsh- 
feld's  paper  relates  to  electric  japanning  furnaces.  An 
installation  of  this  kind  may  be  seen  in  operation  in 
the  Dodge  automobile  factory,  Detroit.  The  develop- 
ment of  the  electric  japanning  process  is  discussed  at 
great  length  in  the  paper.  At  the  time  when  electrifica- 
tion started  it  was  customary  to  bake  japan  in  direct- 
fired  gas  ovens  in  most  plants.  In  these  ovens  gas  is 
burned  within  the  space  in  which  the  work  is  inclosed, 
and  the  products  of  combustion  bake  the  work  during 
the  entire  process.  Temperatures  of  the  order  of  180 
deg.  C.  (356  deg.  Fahr.)  were  considered  the  maximum 
allowable,  and  from  one  and  one-half  to  three  hours 
were  required  per  bake.  For  good  work  which  was  to 
show  a  fine  finish  and  was  to  resist  wear  and  weather 
three  or  more  coats  were  deemed  necessary.  It  was 
found  to  be  particularly  difficult  to  be  sure  of  obtaining 
a  high  gloss,  and  the  weathering  qualities  of  work  made 
under  what  were  supposed  to  be  exactly  similar  condi- 
tions were  remarkably  diverse. 

When  the  electric  japanning  process  had  been  de- 
veloped it  was  found  that  while  baking  of  the  coats  in 
the  gas  oven  consumed  a  total  of  five  and  a  half  hours, 
the  three  corresponding  coats  were  baked  electrically  in 
two  hours  and  forty  minutes. 

Inspection  of  pieces  baked  in  direct-fired  gas  ovens 
and  similar  pieces  baked  in  electrically  heated  ovens 
always  shows  that  the  electrically  baked  material  has 
a  higher  and  more  perfect  gloss  or  finish. 

The  reasons  for  this  are  discussed  at  some  length 
and  notes  are  added  on  certain  experiments  conducted 
on  a  small  scale  for  the  purpose  of  determining  the  rel- 
ative effects  of  baking  by  pure  convection,  baking  by 
combined  radiation  and  convection  and  baking  by  heat- 
ing of  the  metal  itself.  For  this  purpose  similar  sam- 
ples, dipped  in  the  same  japan,  were  baked  in  bottles. 
For  convection  baking  filtered  air  was  heated  in  an 
electric  oven  to  the  proper  temperature  and  was  then 
drawn  through  a  bottle  in  such  a  way  as  to  make  it 
bathe  the  inclosed  sample.  For  combined  convection 
and  radiation,  the  sample  was  surrounded  by  electric 
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heaters  inclosed  with  ii    in  a  bottle,  the  volatile*  being 
drawn  off  and  circula  means 

of  a  small  laboratory   pump  ing  by   internal 

heating   the   bottle   and  sus- 

pended in  an  alternating  magi  do     su  ii  ient  in 

tensity  to  give  the  desired  i  e  gradient.  Dur- 

ing baking  volatile.-;  were  removed  by  a  small  laboratory 
pump. 

It  is  of  particular  interest  to  note  that  baking  by  in- 
ternal heating  is  essentially  an  electrical  method,  and 
that  it  is  far  removed  in  every  way  from  methods  pre- 
viously in  use.  It  is  further  important  to  note  that 
with  this  method  a  maximum  metal  temperature  of  the 
order  of  170  deg.  C.  (338  deg.  Fahr.)  and  a  bake  of 
15  minutes  are  perfectly  capable  of  giving  better  re- 
sults than  can  be  obtained  with  external  electric  heating 
with  45-minute  bake  and  a  maximum  temperature  of 
230  deg.  C.  (446  deg.  Fahr.).  It  also  seems  probable 
that  one  coat  baked  in  this  way  will  prove  the  equal  of 
two  or  three  baked  by  the  older  methods.  The  effect 
of  all  this  upon  energy  charges  for  a  given  weight  of 
metal  baked  is  perfectly  obvious. 

It  seems  hardly  necessary  to  discuss  at  greater  length 
the  various  phases  of  the  japanning  art.  It  should  be 
evident  that  electric  heating  opens  up  opportunities  for 
improving  the  product  and  the  production  methods  used 
in  obtaining  that  product.  It  should  also  be  evident 
that  electric  heating  is  capable  of  reducing  factory  op- 
erations in  this  field  to  so  exact  a  procedure  that  ac- 
curate laboratory  control  is  made  possible.  With  in- 
dustrial conditions  brought  to  this  point  it  becomes 
possible  for  research  chemists  to  work  to  advantage  to- 
ward the  improvement  of  the  japans  themselves  and 
toward  the  improvement  of  the  methods  of  their  util- 
ization. 

The  second  example  discussed  by  Dr.  Hirshfeld  re- 
lated to  the  electric  baking  of  foundry  cores,  which  also 
seems  a  very  promising  field.  There  are  numerous 
other  low-temperature  baking  processes,  and  the  ma- 
jority are  in  the  same  undeveloped  state  as  are  the  two 
cited  above.  One  very  important  field  in  which  little 
has  been  done  is  the  baking  of  foodstuffs,  such  as  bread 
and  other  cereal  products.  Electric  heating  has  been 
applied  to  the  baking  of  such  materials  in  several  cases 
with  very  gratifying  results,  improving  both  the  ap- 
pearance and  quality  of  the  product. 

The  introduction  of  electrical  methods  for  such  pur- 
poses as  enumerated  above  should  be  of  particular  in- 
terest to  the  chemist,  because  it  makes  it  possible  to 
reproduce  on  an  industrial  scale  a  sequence  of  opera- 
tions and  conditions  which  have  been  worked  out  on  a 
small  scale  in  the  laboratory.  It  makes  it  possible  to 
control  industrial  production  to  the  same  extent  that 
laboratory  investigations  are  controllable,  and  it  thus 
opens  to  the  chemist  in  the  industrial  field  a  tremen- 
dous opportunity  for  improvement  of  product  and  in- 
creased production. 

In  the  extended  discussion  of  the  paper  Dr.  Hirsh- 
feld emphasized  that  the  cost  of  energy  is  by  no  means 
necessarily  the  vital  point.  Ten  years  ago  japanning 
was  done  by  coal  and  coke  firing.  The  change  to  gas 
heating  involved  an  energy  differential  of  18  to  1,  but 
the  higher  cost  of  the  gas  was  considered  of  minor  im- 
portance. Why  not  now  change  to  electric  heating 
where  the  differential  is  so  many  times  smaller  than 
in  the  former  case? 


Lamps  and   Lighting 
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let.     For  shielding  the  ej  eep- 

black,     yellowish-green,  i  plated     and 

bluish-green    glasses   are    the     most     si  For 

working  near  furnaces  of  molten  iron  or  glass,  if  con- 
siderable light  is  needed,  a  light  bluish-green  or  sage- 
green  glass  is  efficient  in  obstructing  the  infra-red  rays. 
For  working  molten  quartz,  operating  oxy-acetylene  or 
electric  welding  apparatus,  searchlights,  or  other  in- 
tense sources  of  light,  it  is  important  to  wear  the  dark- 
est glasses  one  can  use,  whether  black,  green  ( includ- 
ing gold-plated  glasses),  or  yellowish-green,  in  order 
to  obstruct  not  only  the  infra-red  but  also  the  visible 
and  the  ultra-violet  rays.  With  respect  to  infra-red 
rays  emitted  by  a  furnace  heated  to  1000  to  1100  deg. 
C.  about  99  per  cent  are  obstructed  by  gold-plated 
glasses,  about  95  per  cent  by  sage-green  or  bluish- 
green  glasses,  about  60  to  80  per  cent  by  very  deep- 
black  glasses,  and  about  60  per  cent  by  greenish-yel- 
low glasses. — Technologic  Paper,  Bureau  of  Standards, 
No.  93,  May  5,  1917. 

Generation,  Transmission  and  Distribution 
High-Tension  Overhead  Transmission  Lines. — G.  V. 
TwiSS. — The  first  part  of  an  illustrated  article  of  which 
a  summary  is  given  as  follows :  The  author  discusses 
the  subject  comprehensively,  dealing  first  with  the  gen- 
eral design  of  transmission  lines.  A  comparison  is 
drawn  between  the  factors  of  safety  required  in  Great 
Britain  and  those  in  Canada  and  the  United  States. 
Curves  are  given  for  facilitating  calculations  of  cost. 
In  dealing  with  line  materials,  a  comparison  is  drawn 
between  the  pin-type  of  insulator  and  the  suspension 
type.  The  Hewlett  and  metal  hooded  insulators  are  dis- 
cussed at  some  length.  Finally,  the  mechanical  design 
and  the  testing  of  insulators  are  considered.-  London 
Electrician,  April  27.   1917. 

Electrophysics  and  Magnetism 
Effect  of  Cross-Magnetizing  Fields  Upon  Hysteresis. 
— N.  H.  Williams. — An  abstract  of  an  American  Phys- 
ical Society  paper.  The  effect  of  an  alternating  field 
applied  at  right  angles  to  the  direct  field  while  the 
hysteresis  curve  was  being  traced  was  investigated  by 
the  author  for  steel  specimens  of  varying  degrees  of 
hardness.  The  direct  field  reached  a  magnitude  of  150 
gausses,  while  an  alternating  field  of  maximum  in- 
tensity, 80  gausses,  was  applied  in  some  cases.  With 
soft  specimens  all  traces  of  hysteresis  disappeared, 
while  with  very  hard  steel  it  was  reduced  till  the  width 
of  the  curve  was  less  than  a  tenth  of  the  width  of  the 
original  curve.  For  soft  specimens  the  magnetization 
curve    with    the    alternating    field    applied    lies    aim 
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whollj  outside  and  beneath  the  normal  hysteresis  curve. 
For  hard  iteel  it  Ilea  within  the  normal  curve,  except 
near  the  top,  where  it  passes  outside  and  above  it.  it 
hae  been  possible  to  compute  the  Induction  that  should 
respond  to  an)  field  Intensity,  ami  points  thus  deter 
mined  are  found  to  Mr  verj  near  to  the  experimental 
curve.  Their  Blight  deviation  from  the  experimental 
curve   pomts   to   two  conclusions:     1 1  i    The   observed 

effects  ari"  not  dm-  to  mechanical  shock,  as  has  been  sup- 
posed by  some,  i  '2.  i  With  hard  specimens  there  is  a 
distinct  rotational  hysteresis  or  tendency  I'm-  a  (lux  to 
maintain  its  magnitude  as  it  is  forced  to  change  its 
direction.     Phya.  Review,  April,   l'.HT. 

Electric  Strength  of  Air  and  Measurement  o)  High 
Voltages.     .1.  B.  WHITEHEAD.     A  Franklin  Institute  pa 

pee    on    the    electric    Strength    <>!'     air     and    methods    of 

measuring  high  voltages.  After  discussing  the  needle 
gap  and  the  sphere  gap  the  author  deals  at  consider- 
able length  with  the  corona  voltmeter,  its  construction, 
application  and  calibration.  Journal  Franklin  Insti- 
tute, April,  1917. 

Telegraphy,  Telephony  and  Signals 

Tin  Use  of  the  Einthoven  Galvanometer  and  a  De- 
tector of  the  Audio)/  Type  for  Measuring  tin  Strength 
of  Radiotelegraphic  Signals. — One  of  the  important  de- 
terminations to  be  made  in  radiotelegraphy  is  the 
measurement  of  signal  strength  at  a  receiving  station. 
For  making  quantitative  measurements  it  is  very  con- 
venient to  record  the  signals  by  means  of  an  Einthoven 
galvanometer  and  a  suitable  photographic  device.  A 
permanent  record  is  thereby  obtained  which  can  be 
measured  accurately  at  the  leisure  of  the  observer.  As 
a  detector  the  author  uses  a  vacuum-bulb  detector 
which  is  sensitive  and  not  easily  thrown  out  of  adjust- 
ment. A  difficulty  arises  in  its  use  from  the  fact  that 
a  battery  with  a  large  electromotive  force  is  used  in 
the  plate  circuit.  A  current  of  about  one  milliampere 
flows  in  this  circuit  whenever  the  detector  is  in  use, 
ihus  making  it  impossible  to  use  a  sufficiently  sensitive 
galvanometer  directly  in  the  receiver  circuit.  To  avoid 
this  difficulty  the  arrangement  shown  in  Fig.  1  was 
used.  The  current  which  is  continually  flowing  through 
the  plate  circuit  causes  a  potential  drop  to  exist  across 


FIG.      1 — CONNECTIONS     FOR     MEASURING     THE     STRENGTH     OF 
RADIOTELEGRAPHIC    SIGNALS 

the  resistance  A-C  in  the  circuit.  This  is  balanced  by 
an  equal  potential  drop  across  a  resistance  BD  in  an 
auxiliary  circuit.  The  two  circuits  are  connected  to- 
gether at  the  point  AB  and  the  galvanometer  is  placed 
between  the  two  circuits  at  CD.  When  no  signals  are 
being  received  the  galvanometer  should  show  no  deflec- 
tion. When  signals  are  received  the  potential  drop  AC 
changes,  thereby  creating  a  difference  of  potential  be- 
tween C  and  D  and  causing  a  deflection  of  the  gal- 
vanometer.    If  this  galvanometer  is  of  the  Einthoven 


type  it   will  follow   the  variations  of  the  current  with 

the    reception    of    « t  <  ■  t      ;iml    dashes.      It    was    found    con 
\enieiit    to  keep   lioth   of  the   resistain  >■       L<     and   BD  ■ 
taut     at     about    2000    ohm      ;nnl    to    serine    ;t    balance    by 

varying  an  additional  resistance,  M,  in    erie    with  the 
auxiliary   battery.     Some   further  refinement     are  de 
cribed  together  with  results  obtained  by  this  method 
Phys.  !;•  ■  .  May,  L917. 

Determining  if"    Audibility  Current  of  «  Telephone 
Receiver.     EDWARD  W.  Washburn.     A  long  abstract 


FIG.    2 — ARRANGEMENTS    FOR    MEASURING    AUDIBILITY     CURRENT 

a  paper  presented  at  the  Chicago  meeting  of  the  Amer- 
ican Physical  Society.  Audibility  current  is  the  cur- 
rent which  must  pass  through  the  telephone  in  order  to 
produce  a  sound  which  can  just  be  recognized.  The 
curve  connecting  the  audibility  current  of  a  telephone 
with  the  frequency  of  the  impressed  emf.  is  a  valuable 
indication  of  the  field  of  usefulness  of  the  instrument. 
The  author  describes  a  method  using  a  Wheatstone 
bridge  arrangement  as  shown  in  Fig.  2.  The  resistances 
R  and  R'  should  be  substantially  free  from  both  in- 
ductance and  capacity.  For  low-resistance  telephones 
Curtis  coils  would  fulfill  this  condition  sufficiently  well, 
but  for  high-resistance  telephones,  especially  at  the 
higher  frequencies,  film  resistances  would  be  preferable. 
The  two  resistances  marked  R'  are  connected  by  a 
stretched  wire  of  suitable  resistance  (R„:),  provided 
with  a  scale  and  a  sliding  contact.  The  telephone  is 
connected  to  this  sliding  contact  and  to  a  point  between 
the  two  resistances  R  as  indicated.  A  small  variable 
air  condenser  connected  where  it  is  required  is  employed 
to  insure  the  exact  balancing  of  reactances.  The  re- 
sistance of  that  portion  of  the  slide  wire  lying  between 
its  central  point  and  the  position  occupied  by  the  slid- 
ing contact  when  the  audibility  current,  Ir,  is  passing 
through  the  telephone  will  be  designated  by  Ai?B.  The 
current  /  comes  from  a  high-frequency  generator  whose 
frequency  can  be  controlled  and  kept  constant  at  any 
desired  value.  It  enters  the  bridge  network  at  the  left 
and  divides  as  indicated.  In  series  with  the  bridge  is 
placed  a  vacuum  thermocouple  (not  shown  in  the  fig- 
ure) connected  to  a  sensitive  millivoltmeter.  This 
instrument  indicates  the  magnitude  of  the  current  /. 
For  high-resistance  telephones  a  hot-wire  ammeter 
could  be  employed.  The  procedure  consists  in  adjusting 
the  current  /  until  the  range  of  silence  on  the  slide 
wire  is  found  to  have  a  convenient  measurable  value. 
This  range  of  silence  is  obviously  equal  to  2lRn  ohms. 
The  value  of  /,  is  then  obtained  from  the  equation  of 
the  Wheatstone  bridge.  Further  simplifications  of  the 
method  and  a  numerical  example  are  added. — P) 
Revieiv,  May,  1917. 
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ELECTRICAL  MANUFACTURERS' 

ACCOUNTING  AND  COST  SYSTEM 

Electrical  Manufacturers'  Council  Makes  Preliminary 

Issue  of  System  Which  Has  Received  Approval 

of  Federal  Trade  Commission 

The  Electrical  Manufacturers'  Council  has  made  a 
preliminary  issue  of  a  standardized  accounting  and 
cost  system  for  the  electrical  manufacturing  industry. 

S.  L.  Nicholson,  Westinghouse  Electric  &  Manufac- 
turing Company,  chairman  of  the  council,  in  an  intro- 
duction gives  a  brief  history  of  the  movement  for 
standardization  of  accounting  and  cost  methods.  The 
three  organizations,  embracing  197  member  companies, 
represented  by  the  council  are  the  Electrical  Manufac- 
turers' Club,  the  Electric  Power  Club  and  the  Associated 
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Manufacturers  of  Electrical  Supplies.  The  committee 
on  the  standardization  of  accounting  and  costs,  ap- 
pointed by  the  council,  was  chosen  with  reference  to  an 
adequate  representation  of  all  classes  of  manufacturers, 
large  and  small,  simple  and  complex,  Eastern  and 
Western,  etc.,  and  was  as  follows : 

American  Conduit  Manufacturing  Company,  Pitts- 
burgh, Pa.  (D.  H.  Murphy). 

Belden  Manufacturing  Company,  Chicago,  111.  (J.  C. 
Belden). 

Cutler-Hammer  Manufacturing  Company,  Milwaukee. 
Wis.  (H.  F.  Vogt). 

D.  &  W.  Fuse  Company,  Providence,  R.  I.  (M.  J. 
Offers). 


(C.      C. 


General  Electric  Company,  Schenectady,  N.  Y.  (C.  E. 

Patterson). 

Harvey     Hubbell,     Incorporated,     Bridgeport,     Conn. 
i  Harvey   Hubbell). 

Robbins-Myers    Company,    Springfield,    Ohio 
Miner). 

Safety  Insulated  Wire  &  Cable  Company,  New   York, 
N.  Y.  (LeRoy  Clark). 

Wagner  Electric  Manufacturing  Company,  St,  Louis. 
Mo.    (W.    S.   Thomas). 

Westinghouse     Electric    &    Manufacturing    Company, 
Pittsburgh,  Pa.   (J.  C.  Bennett). 

The  system  developed  by  this  committee  has  been 
approved  by  the  Federal  Trade  Commission  through 
Edward  N.  Hurley,  chairman  at  the  time  the  accounts 
were  submitted.  The  council  now  submits  the  system 
for  adoption  by  the  three  organizations  of  manufac- 
turers. It  has  voted  to  continue  the  present  committee 
as  a  standing  unit  on  uniform  accounting  and  cost  meth- 
ods. All  questions  and  suggestions  regarding  the  sys- 
tem may  be  addressed  to  C.  E.  Patterson,  General  Elec- 
tric Company,  Room  2059,   120  Broadway,   New  York. 

Mr.  Patterson,  chairman  of  the  committee,  says  the 
system  "has  been  so  planned  that  it  not  only  conforms 
to  the  requirements  of  scientific  accounting  and  an  ade- 
quate cost  system,  but  is  sufficiently  flexible  so  that  it 
may  be  used  to  advantage  by  both  large  and  small  man- 
ufacturers." 


A.  I.  E.  E.  MEETING  PLANS  ARE 

CHANGED  BY  WAR  SITUATION 

Proposed  Four-Day   Convention   at   Hot  Springs   Is 

Abandoned — Special  Two-Day  Meeting  in 

New   York,  June  27  and  28 

Discussion  at  a  meeting  of  the  board  of  directors  of 
the  American  Institute  of  Electrical  Engineers  held 
in  New  York  on  May  18  showed  that  on  account  of 
the  national  situation  a  large  number  of  the  active  mem- 
bers who  usually  attend  the  annual  convention  would 
not  be  able  to  spare  the  time  this  year  to  go  to  the  pro- 
posed four-day  meeting  at  Hot  Springs,  Va.  Many  of 
the  members  have  already  received  commissions  in  the 
Engineer  Officers'  Reserve  Corps  of  the  army,  and  a 
large  number  are  or  soon  will  be  in  the  service  of  the 
government  in  various  other  capacities.  In  view  of 
these  facts  the  directors  decided  that  it  would  not  be 
feasible  to  hold  the  proposed  convention  at  Hot  Springs. 

It  has  been  decided,  however,  to  hold  a  special  two- 
day  meeting  in  New  York,  June  27  and  28,  for  presen- 
tation and  discussion  of  papers  that  were  to  have  been 
presented  at  the  annual  convention. 


Iowa  Convention  Postponed 

The  Iowa  Section  of  the  National  Electric  Light 
Association  decided  to  abandon  its  convention,  scheduled 
to  be  held  at  Des  Moines  on  May  24  and  25,   1917. 
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THE  LIBERTY  LOAN  AND 

ELECTRICAL  FINANCING 

By  F     \    VANDERLIP 

/'<>  tin   /■;/.(•//  ical  World: 

1  have  youi  lettei  <>i'  Maj  18  and  am  verj  glad 
to  answer  your  two  questions. 

llou  can  electrical  companies  assisl  in  placing  the 
"I .iiu  rtj   I ioan"? 

In  reply  to  this  question,  I  would  say  thai  the 
electrical  companies  can  assist  in  the  distribution  of 
the  Liberty  Loan 

i  i)    By  subscribing  for  their  own  account; 

(2)    By  making  it  easy  for  every  employee  to  sub 

SCribe   and    by   Beeing   tO    it    thai    every   employee   does 

subscribe; 

(8)  By  Bending  out  with  all  bills  and  notices  an 
inclosure,  which  may  be  Becured  from  the  Liberty 
Loan  committee  in  New  York,  giving  reasons  why 
customers  should  purchase  Liberty  Loan  bonds  and 
giving  information  as  to  how  subscriptions  may  be 
entered ; 

i  1 1  By  granting  facilities  gratuitously  to  the 
publicity  committees  in  towns  wheie  the  electrical 
companies   have   headquarters   or   branches   for   the 

purpose     of     giving     genera]     advertisement     to     the 
Liberty  Loan   (signs,  etc.) . 

What  temporary  and  permanent  effect  will  the 
government  needs  have  upon  the  financing  of  public 
utilities? 

In  reply  to  the  second  question,  1  would  say  that 
it  is  obvious  that,  with  industrial  activity  incident 
to  the  expenditure  of  large  sums  of  money  by  the 
United  States  government,  factories  will  be  un- 
usually busy  and  laborers  will  all  be  busy  and  work- 
ing at  high  wages.  This  should  mean  a  large  sale 
of  energy  for  electric  light  and  power.  At  the  same 
time,  we  must  recognize  that  we  are  facing  a  period 
of  unnecessary  inflation,  that  there  will  be  the  usual 
phenomena  accompanying  inflation,  that  is,  higher 
prices.  The  "cost  of  living"  to  corporations  will  go 
up  as  it  does  for  individuals,  but  public  service  cor- 
porations cannot  raise  their  rates  as  their  costs  ad- 
vance. I  do  not  believe  that  any  expenditure  that  is 
unnecessary  or  that  can  just  as  well  be  postponed 
ought  to  be  made  by  corporations,  any  more  than  an 
unnecessary  expenditure  should  be  made  by  an  in- 
dividual. We  are  giving  the  government  $7,000,000,- 
000  of  purchasing  power;  our  business  is  war;  we 
cannot  continue  to  have  the  same  purchasing  power 
ourselves  while  the  government  is  exercising  this 
purchasing  power.  We  must  compete  with  the  gov- 
ernment for  labor;  we  must  organize  the  nation  for 
war.  Those  things  that  employ  labor  and  can  wait 
should  wait. 

F.  A.  Vanderlip, 

President  the  National  City  Bank  of  New  York. 


Seeking  Men  for  New  York  National  Guard 

Every  effort  is  being  made  to  raise  10,000  recruits 
for  the  National  Guard  organization  in  New  York  State 
so  as  to  increase  it  from  the  ordinary  peace  basis  to 
war  strength.  The  work  is  being  carried  on  through 
various  industries  with  the  object  not  only  of  enlisting 
the  required  number  of  men,  but  also  of  getting  those 
trained  in  some  lines  that  are  necessary  to  a  complete 
and  most  effective  organization.  It  is  for  this  reason 
that  the  attention  of  readers  of  the  Electrical  World 
is  called  to  the  desire  of  Governor  Whitman  and  the 
authorities  to  enlist  men  in  the  electrical  industries, 
where  available,  as  well  as  others  who  can  serve. 


CHANGES  IN  WAR  TAX  BILL 

ASKKI)  ON  BEHALF  OK  N.  E.  L.  A. 

B    W.   Burdett,  C,   L    Bdgai   and  Arthui    Williami 
Seek  to  Remove  Ambiguities'  and  Pn 

vent    Doubli  'ion 

Everetl    W.   Burdett,  Charles   L.   Edgar  and   Ai 
Williams  have  pres<  nted,  as  a  committee  of  the  Natio 
Electric    Lighl    Association,   a   statemenl    to   Congri 
asking  thai  changes  be  made  in  the  war  tax  bill.    Th< 
tatemenl  is  as  follows: 

The  undersigned  arc  a  committee  of  the  National 
Electric  Lighl  Association,  duly  appointed  to  bring  the 
following  considerations  to  the  attention  of  the  com 

mittee    <>n    ways   and    means   of   t  })«■    House    of    Kepi* 

tatives  and  the  committee  on  finance  of  tin-  Senate 
The  chairman,  Mr.  Burdett,  is  also  acting  in  the  ca 
parity  of  general  counsel  of  the  association 

The  N.  E.  L.  A.  comprises  in  its  membership  about 
1  li(K)  companies  in  this  country  and  Canada  engaged  in 
the  production,  distribution  and  sale  of  electricity,  com- 
prising about  i).r>  per  cent  of  those  engaged  in  that  in- 
dustry in  this  country. 

We  are  not  asking  for  any  exemption  or  reduction  in 
the  taxes  proposed  to  be  levied  upon  the  services  ren- 
dered by  the  companies  which  we  represent.  Our  pur- 
poses are  twofold: 

1.  To  remove  ambiguities  now  apparent  in  the  bill. 

2.  To  prevent  double  taxation  and  discrimination. 
Our  specific  suggestions  are  as  follows: 

I.  Change  the  wording  of  Title  V  (page  19  of  printed 
bill)   to  read  as  follows: 

"Title  V.  War  tax  on  certain  transportation,  elec- 
tric, gas,  steam,  telephone  and  telegraph  services  and 
facilities,   advertising   and   insurance." 

II.  In  Section  500  (page  21,  lines  1  and  2)  strike  out 
the  words  "electric  power  for  domestic  uses  and  of  the 
amount  paid  for  light  or  heat."  and  substitute  there- 
for the  words  "electricity,  gas  and  steam  for  domestic 
or  household  uses." 

III.  In  Section  500  (page  21,  line  5)  insert  after  the 
word  "provided"  the  words: 

"That  only  one  payment  of  such  tax  shall  be  required, 
notwithstanding  the  lines  or  facilities  of  one  or  more 
persons,  corporations,  partnerships  or  associations  shall 
be  used  in  furnishing  such  electricity,  gas,  steam  or  tele- 
phone services;  and  provided." 

IV.  In  Section  4,  page  5,  at  the  end  of  line  18,  add  the 
words : 

"Provided  that  the  income  derived  from  dividends 
upon  stock  of  other  corporations,  joint  stock  companies 
or  associations,  or  insurance  companies,  which  are  sub- 
ject to  the  tax  imposed  by  said  Section  10  and  this  sec- 
tion, shall  be  exempt  from  the  provisions  of  said  Section 
10  and  of  this  section." 

In  support  of  these  suggestions  we  beg  leave  to  sub- 
mit the  following  considerations: 

I.  The  reason  for  this  change  is  to  indicate  that  the 
purpose  of  the  bill  is  to  bring  within  its  scope  certain 
services  furnished  by  any  persons,  firms  or  corporations, 
whether  or  not  they  are  technically  "public  utilities." 
The  character  of  the  seller  is  immaterial;  the  important 
thing  is  to  reach  all  users  of  certain  services,  by  whom- 
soever furnished.  The  title  as  it  now  stands  indicates 
an  intention  of  limiting  the  tax  to  services  supplied 
by  "public  utilities"  only,  and  thus  discriminates  be- 
tween persons,  firms  and  corporations  engaged  in  the 
same  business  although  not  all  technically  within  the 
definition  of  "public  utilities." 

II.  Our  reasons  for  the  change  suggested  in  Sub-sec- 
tion  (e)   of  Section  500  are  as  follows: 

(1)  The  phraseology  as  it  now  stands  is  meaningless, 
in  that  it  undertakes  to  impose  a  tax  on  the  use  to  which 
a  thing  is  put  instead  of  upon  the  thing  itself.  It  is  not 
the  use  which  is  sold,  but  the  service  or  commodity. 
As  a  matter  of  fact,  a  company  does  not  sell  "electric 
power  for  domestic  uses,"  or  "light  or  heat,"  as  such. 
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but  sells  electricity  or  electric  energy,  which  the  cus- 
tomer may  put  to  any  service  which  he  desires.  In  the 
great  majority  of  cases  electric  service  for  light,  heat 
and  power  is  given  by  the  use  of  the  same  wires  and 
is  measured  by  the  same  meter.  To  separate  these 
services  so  that  each  could  be  metered  separately  would 
require  an  entirely  independent  set  of  wires.  Con- 
sumers would  therefore  have  to  spend  large  amounts  of 
money  for  duplicate  wiring,  or  else  confine  their  service 
to  either  light,  heat  or  power  alone,  whichever  they 
considered  of  the  most  value  to  them. 

(2)  The  word  "domestic"  is  ambiguous,  as  it  may 
properly  be  used  in  several  different  senses.  We  as- 
sume that  the  purpose  is  to  secure  a  tax  upon  any  use 
of  electricity,  gas  or  steam  for  domestic  or  household 
purposes,  as  distinguished  from  their  use  for  commer- 
cial or  manufacturing  purposes.  In  the  latter  cases  the 
government  secures  its  taxes  in  other  ways.  We  there- 
fore suggest  the  phrase  "domestic  or  household"  uses. 

III.  The  proviso  at  the  end  of  Section  500,  page  21. 
carefully  eliminates  the  possibility  of  double  taxation  in 
the  case  of  telegraph  and  telephone  dispatches,  mes- 
sages or  conversations.  There  is  no  reason  what- 
ever why  the  same  security  should  not  be  given 
against  double  taxation  for  the  services  rendered 
by  electric  and  gas  companies.  If  there  were  no  proviso 
in  the  section,  it  might  fairly  be  claimed  that  no  double 
taxation  is  involved;  but  the  existence  of  a  proviso 
confined  to  certain  telegraphic  and  telephonic  services 
might  give  strong  ground  for  the  claim  that  no  such 
exemption  was  intended  in  the  case  of  gas  and  electric 
services.  We  therefore  urge  the  importance  of  such  an 
amendment  as  the  one  above  suggested. 

IV.  The  income  tax  of  2  per  cent,  which  it  is  now 
proposed  by  this  bill  to  make  4  per  cent,  should  be 
exacted  from  all  corporations  alike.  Many  companies 
are  required  to  maintain  separate  company  organiza- 
tions to  legally  carry  on  their  business,  and  under  the 
bill  as  now  drawn  such  companies  would  be  obliged  to 
pay  a  tax  of  8  per  cent  (paying  the  4  per  cent  twice) 
upon  the  net  income  received,  while  other  companies 
not  so  situated  would  be  obliged  to  pay  only  4  per  cent 
of  their  net  income  received  from  any  stated  business 
that  it  is  intended  should  be  taxed.  Obviously,  this 
tax  should  not  be  doubled  in  certain  cases  because  of 
the  necessary  method  of  carrying  on  the  business. 

The  foregoing  is  a  brief  statement  of  the  changes 
which  we  propose  and  the  reasons  therefor.  We  would 
be  very  glad  of  an  opportunity  to  appear  personally 
before  the  committee  or  any  member  or  members  there- 
of for  the  purpose  of  stating  with  more  particularity 
the  necessity  for  and  the  propriety  of  the  amendments 
which  we  suggest. 

We  are  authorized  to  add  that  Edmund  W.  Wakelee, 
vice-president  of  the  Public  Service  Corporation  of  New 
Jersey,  who  has  heretofore  appeared  and  submitted  to 
the  committee  certain  proposed  changes  in  the  bill,  has 
been  over  those  herein  stated  with  care,  and  adopts  them 
in  place  of  his  own,  requesting  that  the  latter  be  con- 
sidered as  withdrawn. 

By  a  vote  of  116  to  58  the  House  of  Representatives 
has  refused  to  eliminate  from  the  war  revenue  tax  bill 
the  tax  at  5  per  cent  on  the  amount  paid  for  electric 
power  for  domestic  uses  and  on  the  amount  paid  for 
light  and  heat.    The  Senate  has  not  yet  acted. 


SUBSCRIPTION  TO  THE 

WORLD'S  LIBERTY  LOAN 

General  Electric  Company  Takes  $5,000,000,  and  An- 
nounces Plan  Whereby  Employees  May  Take 
Additional  Amounts  in  Installments 

The  General  Electric  Company  has  subscribed  $5,000,- 
000  to  the  Liberty  Loan.  It  has  also  perfected  a  plan 
whereby  employees  may  arrange  to  buy  bonds  on  in- 
stallments, independently  of  its  own  subscription. 


NATIONAL  COMMITTEE  ON 

GAS  AND  ELECTRIC  SERVICE 

Organization   Follows   Authority    Granted   at   N.    E. 

L.    A.    War    Convention — John    W.    Lieb 

Chairman — Washington  Office  Opened 

Following  the  plan  approved  at  the  war  convention  of 
the  National  Electric  Light  Association  to  promote  the 
fullest  measure  of  co-operation  by  electric  and  gas 
utilities  with  the  national  government  a  "National 
Committee  on  Gas  and  Electric  Service"  was  formed  in 
Washington  on  May  18.     The  members  are: 

Chairman,  J.  W.  Lieb,  vice-president  New  York  Edi- 
son Company  and  president  N.  E.  L.  A.;  vice-chairman, 
William  H.  Gartley,  chief  engineer  United  Gas  Im- 
provement Company;  secretary,  G.  W.  Elliott;  Walter 
R.  Addicks,  vice-president  Consolidated  Gas  Company, 
New  York;  Philip  P.  Barton,  vice-president  Niagara 
Falls  Power  Company;  John  A.  Britton,  vice-president 
Pacific  Gas  &  Electric  Company;  Alex  Dow,  president 
Detroit  Edison  Company;  Charles  L.  Edgar,  president 
Edison  Electric  Illuminating  Company,  Boston;  A.  E. 
Forstall,  president  American  Gas  Institute;  Samuel 
Insull,  president  Commonwealth  Edison  Company,  Chi- 
cago; Dr.  D.  C.  Jackson,  Massachusetts  Institute  of 
Technology;  Joseph  B.  McCall,  president  Philadelphia 
Electric  Company;  Capt.  William  E.  McKay,  vice-presi- 
dent New  England  Gas  &  Coke  Company,  Boston; 
Herbert  A.  Wagner,  president  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company,  Baltimore;  S.  S.  Wyer, 
consulting  engineer  Natural  Gas  Association,  Colum- 
bus, Ohio. 

Mr.  Elliott,  who  offered  to  serve  without  compensa- 
tion, will  be  in  charge  of  the  office  which  has  been 
opened  in  the  Munsey  Building,  Washington.  J.  B. 
Klumpp  and  Walter  Neumuller  will  assist  Mr.  Elliott. 

The  committee  will  issue  a  circular  urging  electric 
and  gas  companies  to  inventory  their  man-power,  divid- 
ing employees  into  classes  according  to  the  degree  in 
which  they  are  not  essential,  are  desirable  or  are  im- 
perative in  operation  and  to  forward  the  total  numbers 
of  each  of  these  three  groups  to  the  committee. 

It  was  also  decided  that  the  companies  should  be 
advised  that  the  committee  is  bringing  to  the  atten- 
tion of  the  proper  authorities  the  question  of  giving 
these  utilities  preference  in  coal  supply  and  also  the 
imperative  or  immediate  needs  of  each  company  so  far 
as  it  may  be  affected  by  war  conditions.  To  assist  in 
this  work  gas  and  electric  companies  are  requested  to 
file  data  with  the  committee  promptly  in  answer  to  a 
questionnaire  which  the  committee  is  forwarding. 


WHY  IT  IS  THE  ''LIBERTY 
LOAN" 

It  is  a  loan  from  a  free  people  to  help  to  free  the 
world. 

It  is  a  loan  gladly  made  by  a  people  who  enjoy 
the  priceless  benefits  and  heritage  of  liberty  to  aid 
in  establishing  liberty  in  Europe  and  on  the  broad 
ocean  highways. 

Through  it  the  largest  and  most  prosperous  nation 
of  democracy  gives  strength  to  the  worldwide  cause 
of  democracy. 

Denominations. — Coupon  Bonds:  $50,  $100,  $500, 
$1,000.  Registered  Bonds:  $100,  $500,  $1,000, 
$5,000,  $10,000,  $50,000,  $100,000. 
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ELECTRICAL  SUPPLY  JOBBERS 

TALK  OK  BUSINESS  CONDITIONS 

Gathering   at    ii"i   Springs,   v.i..   to    Dim  us-. 
Problems  Brought  by  War — $10,000  tm  Liberty 
Loan  Bonds,  $3,ooo  for  Ambulance 

The  mosl  successful  meeting  In  point  of  attendance 
and  of  interest  held  bj  the  Electrical  Supply  Jobbers' 
ociation  in  some  years  convened  at  Hot  Springs,  V*a., 
on  Tuesday,  Wednesday  and  Thursday  of  this  week, 
All  sections  of  the  country,  Including  the  Pacific  <  • 
and  Southwest,  were  represented,  and  the  peculiar  bus! 
lies-,  situation  now  confronting  the  electrical  jobbers  of 
tht'  country  as  a  resull  of  war  conditions  was  inti- 
mately discussed  from  every  angle. 

in  addition  to  tin'  regular  meetings  of  the  general  as- 
sociation, two  meetings  of  the  Atlantic  division,  pre- 
sided over  bj  W.  E,  Robertson  of  Buffalo,  were  held  on 
Tuesday  as  well  as  two  meetings  of  the  Central  division 
under  the  leadership  of  Frank  M.  Bernardin  of  Kansas 
City. 

Nor  were  the  members  so  absorbed  in  business  as  to 
forget  the  spirit  of  patriotism  now  pervading  the  coun- 
try, for  the  general  secretary,  Franklin  Overbagh,  was 
directed  to  purchase  out  of  the  funds  of  the  association 
$10,000  worth  of  Liberty  Loan  bonds  and  a  sum  not  ex- 
ceeding $2,000  was  also  authorized  for  the  purchase  of 
an  ambulance  for  service  in  France. 

Three  addresses  were  made  at  the  Wednesday  after- 
noon session  on  subjects  in  which  the  jobbers  are  at 
present  vitally  interested — one  by  Capt.  Edwin  W. 
Moore,  president  Habirshaw  Electric  Cable  Company, 
on  "The  Wire  Problem" ;  another  by  C.  E.  Corrigan, 
vice-president  National  Metal  Molding  Company  of 
Pittsburgh,  on  "Rigid  Conduit,"  and  the  third,  on 
"Selling  Electrical  Service,"  by  James  M.  Wakeman,  So- 
ciety for  Electrical  Development. 

At  the  meetings  of  both  the  Atlantic  and  Central 
divisions  the  conduit,  wire  and  socket  situations  were 
canvassed.  The  Atlantic  division  in  particular  had  a 
very  elaborate  program  mapped  out  and  its  session 
lasted  till  midnight  on  Tuesday  without  abatement  of 
interest.  A  consensus  of  opinion  was  obtained  from  all 
present  on  the  percentage  increase  of  stocks  on  hand 
at  the  beginning  of  this  year  as  compared  with  the 
years  of  1915  and  1916,  the  percentage  increase  in  the 
value  of  the  stocks  so  carried,  and  the  necessity  of  a 
reserve  fund  as  a  safeguard  when  prices  begin  to  go 
back  to  normal. 

In  fact,  the  first  session  alone  of  the  Atlantic  division 
was  admittedly  one  of  the  best  ever  held  so  far  as  im- 
pressing members  with  the  fundamentals  of  legitimate 
business  was  concerned.  The  aim  was  to  crystallize 
thought  on  the  part  of  jobbers  in  certain  definite  direc- 
tions so  that  each  could  reason  out  for  himself  what 
steps  he  ought  to  take  to  survive  any  abrupt  change 
from  above  normal  to  below  normal  conditions  in  the 
market.     The  program  as  carried  out  was  as  follows: 

PROGRAM    OF   THE    ATLANTIC    DIVISION 

(1)  Is  the  jobbers'  stock  on  a  numerical  and  tonnage 
basis  now  above  or  below  normal? 

(2)  Assuming  that,  figured  on  a  numerical  basis  and 
on  a  tonnage  basis,  jobbers'  stocks  for  May,  1915,  and 
May,  1917,  are  practically  identical,  what  is  the  per- 
centage of  increase  in  value  on  May  1,  1917,  and  to  what 
level  will  values  recede  and  over  what  period  of  time? 

(3)  What  has  been  the  average  per  capita  increase  in 


paj  of  employei       i     ■    May  I,  L916,  and  * i « > vs  can  thi 
educed  i"  normal '.' 

i  1 1    What  will  be  the  probable  demand  foi  material 
due  to  building  "i"  ration    under  way  and  projected? 

(6)    What  i    the  condition  of  the  iron  conduit  marl 
embracing  on  raw  and  finished  manufacturers'  st 
on  band  and  in  process,  0>i  jobbei   '    tock    on  hand  and 
mi  order,  (c)  t  be  oul  look? 

(6)  Wh.it  ii  the  condition  of  the  schedule  material 
market  as  to  manufacturers'  itocl  unfilled  ordei  . 
raw  material    and  labor  condition!  thai  entei   into  the 

oduction,   together   with   jobbers'   stocks    on 
hand? 

(7)  What  is  the  condition  in  the  flexible-condurl 
market,  including  metallic,  non  metallic  and  armored 
conductors? 

(8)  Do  present  conditions  in  the  coppei  market  wai 
rant  jobbers  to  expect   lower  prices  for  copper  during 

the    next     six    months,    taking    into    considerat  ion    coiuli 

tions    in    the    following:      (a)    mining,    (b)    smelting, 
(c)  domestic  demand,  Ol)  foreign  demand? 

(9)  Do  present  conditions  in  the  steel  market  warrant 
jobbers  to  expect  lower  prices  for  steel  during  the  next 
six  months? 

There  was  also  some  discussion  on  the  probable  dura- 
tion of  the  war  and  what  effect  peace  negotiations  would 
have  on  the  electrical  supply  market. 

The  Wire  Problem 

In  his  address  Captain  Moore  outlined  the  merchan- 
dising functions  of  the  jobbers  and  of  the  contractors 
and  dealers  and  the  relations  that  should  exist  between 
them  and  the  manufacturers.     He  said  in  part: 

"One  of  the  essential  factors  in  stabilizing  business 
and  preventing  demoralization  in  price  is  establishing 
among  manufacturers,  contractors  and  jobbers  an  ac- 
curate system  of  cost  accounting.  The  lack  of  such  a 
system  lies  at  the  foundation  of  destructive  competi- 
tion. 

"So  far  as  we  are  concerned,  we  do  not  regard  wire 
as  sold  until  it  is  actually  installed  in  service;  in  other 
words,  we  feel  that  after  we  have  made  our  sale  to 
the  jobber  it  is  up  to  us  to  help  him  with  the  sale  of 
the  wire  to  the  contractor,  and  that  after  that  we  must 
help  the  contractor  to  sell  it  to  the  owner. 

"Every  one  of  our  policies,  therefore,  is  carefully 
scrutinized  from  the  owner's  point  of  view.  We  believe 
that  there  is  nothing  in  the  long  run  that  will  prove 
so  economical  to  the  consumer  as  distribution  through 
the  jobber  and  the  contractor.  You  will  note  that  we 
say  'economical' — not  'cheap.' 

"We  believe,  as  we  have  said,  that  we  are  not  far  from 
solving  this  proposition,  and  when  we  have  solved  it 
and  have  created  a  satisfactory  market  for  our  mate- 
rial with  the  contractor's  customers  we  have  no  doubt 
in  the  world  that  he  will  see  the  wisdom  of  dealing 
with  the  jobber,  and  that  he  will  establish  fair  and 
satisfactory  relations  with  him.  We  believe  that  within 
a  short  time  we  will  be  able  to  see  our  business  flow 
through  regular  channels. 

"It  is  our  intention  to  protect  the  jobber  in  every  way 
possible.  We  realize  that  the  jobber  is  severely  handi- 
capped in  doing  business  by  the  necessity  of  carrying 
a  stock,  by  the  maintenance  of  a  warehouse,  and  by  the 
credit  risk  which  he  is  absolutely  obliged  to  take  in 
the  case  of  a  large  number  of  small  customers;  and  for 
these  reasons  we  think  the  jobber  should  be  protected 
by  granting  him  a  lower  price  than  any  one  else  will 
receive  who  does  not  accept  the  same  obligations. 

"The  same  applies  to  the  contractor.  As  he  lightens 
his  burdens  by  making  the  jobber  carry  a  large  stock 
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and  a  large  force  of  salesmen,  while  he  himself  is  car- 
rying only  a  small  stock  and  considerably  less  sales  ex- 
pense, so  he,  too,  in  turn,  will  be  protected  against  the 
consumer,  who  carries  none  of  these  burdens,  and  who, 
consequently,  must  pay  a  profit  to  the  contractor  and 
to  the  jobber. 

"It  is  our  idea  that  'quality'  and  'service'  are  the 
two  things  which  the  owner  of  the  building  is  entitled 
to  have.  We  will  furnish  the  'quality'  and  stand  re- 
sponsible for  it,  but  it  is  up  to  the  jobber  and  the 
contractor  to  furnish  the  'service.' 

"We  are  not  the  least  afraid  that  we  are  not  going  to 
succeed  in  our  policy,  because  we  have  already  attained 
success,  even  though  our  policy  is  not  as  yet  fully 
worked  out  in  all  of  its  details.  We  do  believe,  how- 
ever, that  we  should  receive  co-operation,  and  thorough 
co-operation,  from  the  jobbers.  We  do  not  want  the 
jobbers  to  go  around  and  say  that  they  handle  two  kinds 
of  wire,  one  'quality'  and  one  'cheap.' 

"We  do  not  think  that  any  jobber  should  handle  any- 
thing but  good  wire,  and  this  does  not  mean  either  that 
we  expect  all  of  the  electrical  supply  jobbers  in  the 
country  to  sell  nothing  but  our  material.  We  do  feel, 
however,  that  no  jobber  should  sell  or  buy  any  wire 
because  it  is  cheap.  He  is  neglecting  his  obligations  to 
the  public  when  he  adopts  this  attitude. 

"If  he  is  now  handling  what  is  known  as  'cheap'  wire, 
he  should  immediately  investigate  the  supplier's  meth- 
ods, both  manufacturing  and  selling,  and  make  abso- 
lutely certain  that  nothing  is  neglected  in  inspections, 
and  satisfy  himself  that  the  material  is  up  to  the  proper 
standard. 

Standard  Policy  for  Manufacturers 

"We  cannot  emphasize  too  strongly  to  the  jobber  the 
importance  of  driving  every  manufacturer  to  adopting 
a  standard  policy  of  recognizing  the  jobbers.  This  is 
the  only  sane  policy  in  the  electrical  business,  and  if  a 
manufacturer  is  not  intelligent  enough  to  adopt  such  a 
policy,  then  his  selling  methods  are  open  to  criticism, 
and  when  any  of  his  methods  are  open  to  question  his 
manufacturing  methods  are  also  under  fire. 

"The  jobber  must  accurately  examine  his  cost  of  op- 
eration and  sell  no  wire  except  at  a  profit.  He  must 
insist  on  buying  and  selling  a  'quality'  article  only.  He 
must  deal  on  prices  based  on  the  market,  wherever  pos- 
sible, and  he  must  adopt  a  policy  and  stick  to  it.  Don't 
let  a  salesman  who  has  been  unable  to  sell  a  standard 
article  come  along  and  show  his  ability  by  talking  you 
into  using  a  cheap  article  which  is  sub-standard.  Con- 
vince yourselves  that  what  you  are  doing  is  absolutely 
right,  and  convince  your  salesmen,  and  they  will  get  you 
the  orders,  but  make  your  policy  and  stick  to  it  through 
thick  and  thin.  A  policy  is  not  much  good  if  it  does 
not  sometimes  take  a  little  courage  to  carry  it  out." 

Rigid  Conduit 

The  supply  of  rigid  iron  conduit  is  now  quite  lim- 
ited, and  the  market  conditions  were  ably  analyzed  by 
C.  E.  Corrigan.  Twelve  years  ago,  he  said,  there  were 
only  four  manufacturers  of  rigid  iron  conduit  in  the 
country,  and  their  total  output  ranged  from  25,000  tons 
to  30,000  tons  annually,  while  eleven  manufacturers  are 
now  engaged  in  the  business  and  the  consumption  has 
increased  to  100,000  tons  annually.  Of  course  the  pro- 
duction  of  conduit   and   its   price   vary   in   a   measure 


with  the  iron  and  steel  market.  The  merchant  pipe 
production  of  the  country,  which  includes  conduit,  boiler 
tubes  and  oil-country  products,  amounts  to  2,750,000 
tons  annually,  and  conduit  represents  about  4  per  cent 
of  the  pipe  production  of  the  United  States. 

Mr.  Corrigan  explained  the  condition  of  over-pro- 
duction which  obtained  in  L913  and  its  effect  on  the 
rigid  conduit  market.  As  a  result  of  the  conditions 
which  then  prevailed,  the  Pittsburgh  basing  discount 
plan  was  adopted,  which  recognized  Pittsburgh  as  the 
center  of  application  of  terms  so  that  all  rigid  conduit 
was  thereafter  sold  f.o.b.  Pittsburgh  and  must  be  quoted 
and  billed  at  discounts  delivered  at  destination.  In  this 
way  the  vexing  problem  of  freight  charges  was  elim- 
inated as  a  disturbing  factor. 

Mr.  Corrigan  then  outlined  the  growth  of  certain 
business  practices  and  showed  the  evils  of  protection 
contracts  covering  specific  jobs.  In  October  last  year 
all  protection  contracts  were  eliminated  by  the  rigid 
conduit  manufacturers.  Under  present  conditions  the 
manufacturers  generally  sell  to  authorized  distributers 
and  they  in  turn  supply  all  other  classes  of  trade.  The 
speaker  advised  jobbers  to  qualify  for  the  situation 
in  every  way  possible  by  stocking  the  material  in  car- 
loads and  educating  all  other  classes  to  purchase  from 
them  rather  than  from  the  manufacturers. 

As  an  index  of  present  and  recent  conditions  Mr.  Cor- 
rigan quoted  comparative  average  prices  on  conduit  for 
carload  Pittsburgh  basing  discounts  without  preferen- 
tials,  '  L»-in.  size: 

1  lalvanized  Knumeled 

July  to  Dec.   31,   1915 76.70  64.70 

Jan.   1  to  June  30,  1916 92.00  83.38 

July  1  to  Dec.  31,  1916 105.20  92.20 

Jan.    1    to   April    30,    1917 127  98  1  1  ">.98 

Price  current  May   10 170.00  158.00 

The  discounts  range  from  61.65  to  15  per  cent  in 
the  case  of  galvanized  conduit  and  from  67.65  to  21  per 
cent  in  the  case  of  enameled  conduit.  Conditions  in  the 
iron  and  steel  market  are  such  that  at  present  many 
manufacturers  of  rigid  conduit  have  withdrawn  from 
the  market  and  are  caring  for  the  wants  of  only  their 
regular  customers.  Steel  mills  can  make  more  money 
making  other  products  at  present,  and  the  shortage  of 
pig  iron  presages  that  conditions  will  become  worse  in- 
stead of  better  in  the  immediate  future. 

The  demand  for  conduit  no  longer  comes  from  in- 
vestment building  operations  such  as  office  buildings 
and  the  like,  but  from  factory,  state  and  government 
buildings,  and  especially  from  shipbuilding  companies, 
whose  demand  for  some  time  to  come  will  be  brisk.  The 
steel  business  will  continue  to  capacity,  in  Mr.  Corri- 
gan's  opinion,  long  after  the  war  has  ceased,  and  that, 
in  addition  to  the  scarcity  of  raw  material  and  labor, 
will  lead  to  still  higher  prices. 

The  opinion  of  many  in  attendance  is  that  there  will 
shortly  be  no  rigid  conduit  market  at  all,  every  sale  be- 
ing the  subject  of  individual  negotiation. 

Work  of  Society  for  Electrical  Development 

Mr.  Wakeman  outlined  briefly  the  work  of  the  So- 
ciety for  Electrical  Development  in  its  various  cam- 
paigns and  the  service  the  society  was  prepared  to 
render  the  jobber.  It  was  decided,  he  said,  to  change 
the  date  of  the  usual  electrical  week  from  December  to 
spring  and  to  conduct  the  wiring  campaign  in  the  fall 
instead  of  in  the  spring  as  heretofore. 
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NORTHWEST  ELECTRIC  LIGHT  & 

POWER  ASSOCIATION  TO  MEET 
President  Otborn  and   Prominent  Memberi  Peel   it 

.i   Dutv  tO  Hold  Convention — "Business 
Goiu;;  On  as   Usual" 

President    M.  C.  Osborn  of  the  Northweal    Electric 

Light  and  Power  Association  announces  thai  the  annual 

meeting  will  be  held  In  Spokane,  Wash.,  on  Sept.  L2  to 

aa  planned    Mr.  Oaborn  apeaka  of  the  action  of  the 

National    Electric    Light    Association    and   other   uiy;im 
■ns   in  abandoning  their  conventions  and  adds: 
"Some  apprehension   has   been    fell    by  certain  of  the 

membership  aa  to  whether  or  not  our  convention  would 

be  held  aa  usual.  Tins  matter  lias  been  taken  up  with 
the  prominent  members  of  the  association,  and  it  is  felt 
that  it  is  the  duty  of  the  president  of  the  association 
to  bring  the  convention  to  a  successful  conclusion,  there- 
by expressing  our  confidence  in  the  stability  of  our 
national  government,  and  therefore  it  will  be  necessary 
for  all  of  the  members  to  bend  their  energies  and  assert 
their  aggressiveness  to  a  greater  degree  than  ever  in 
order  to  accomplish  this. 

"It  is  my  belief  that  in  no  way  can  we  better  show 
patriotism  than  by  displaying  the  same  spirit  that  we, 
as  citizens  of  the  United  States,  displayed  in  our  dec- 
laration for  national  liberty,  in  making  this,  our  first 
war  convention,  greater  than  all  those  preceding  it. 
Let  us  have  our  business  going  on  as  usual." 

The  program  committee  feels  the  importance  of  con- 
tinuing, year  after  year,  a  paper  or  bulletin  entitled 
"Experiences  and  Wrinkles."  This  will  be  compiled 
this  year  by  Lewis  A.  Lewis,  Washington  Water  Power 
Company,  Spokane.  A  "wrinkle"  is  defined  as  "any 
device,  short-cut  method  or  experience  which  has  been 
worked  out  and  used  to  advantage  in  carrying  on  your 
business."  President  Osborn  urges  members  to  send 
Mr.  Lewis  any  experiences  or  wrinkles  which  they  may 
have  gathered. 

The  present  program  is  as  follows: 

Wednesday,  Sept.  12,  10  a.  m. — Address  of  welcome, 
Mayor  of  Spokane;  response,  D.  L.  Huntington,  pres- 
ident Washington  Water  Power  Company;  commit- 
tee reports;  president's  address;  paper  by  J.  C. 
Ralston,  member  American  Society  of  Civil  Engineers, 
"Aphorisms." 

Wednesday,  Sept.  12,  2  p.  m. — Paper,  "Practical 
Central  Station  Salesmanship."  Editor-chairman, 
Lewis  A.  Mc Arthur,  Pacific  Power  &  Light  Company; 
George  Bowen,  Northwestern  Electric  Company;  S. 
A.  Hoag,  Puget  Sound  Traction,  Light  &  Power  Com- 
pany; H.  W.  Lines,  Portland  Railway,  Light  &  Power 
Company;  Lewis  A.  Lewis,  Washington  Water  Power 
Company;  C.  R.  Young,  Pacific  Power  &  Light  Com- 
pany. 

Thursday,  Sept.  13,  10  a.  m. — Paper,  "How  the 
Engineer  Can  Assist  the  Commercial  Department." 
Editor-chairman,  D.  F.  Henderson,  Washington  Water 
Power  Company;  Gilbert  L.  Duffy,  Puget  Sound  Trac- 
tion, Light  &  Power  Company;  J.  C.  Henkle,  Port- 
land Railway,  Light  &  Power  Company;  A.  S.  Hall, 
Pacific  Power  &  Light  Company;  L.  T.  Merwin,  North- 
western Electric  Company. 

Thursday,  Sept.  13,  2  p.  m. — Paper,  "Co-operation 
in  Modern  Home  and  Apartment  House  Wiring  Prac- 
tice." Editor-chairman,  A.  C.  McMicken,  Portland 
Railway,  Light  &  Power  Company;  H.  H.  Schoolfield, 
Pacific  Power  &  Light  Company;  L.  R.  Grant,  Puget 
Sound  Traction,  Light  &  Power  Company;  F.  O. 
Broili,  Northwestern  Electric  Company;  Foster  Rus- 
sell, Washington  Water  Power  Company. 

Thursday,    Sept.    13,    8    p.    m. — Illustrated    lecture, 


"Commercial  and  Re  idential  Illumination/'  P.  l» 
Pagan,  manager  General  Electric  lamp  department  <>n 
Pacific  <  !oa  I 

Friday,  Sept.  i  i.  /.'"/A  Si  0  "    n,  to  i-  /"., 

(///</  2  //.  in.  in  :")  p.  in.  Range  committee  report  W.  R. 
Putnam,  Utah  Powei  A  Light  Company,  chairman, 

in  connection  erith  thii  report  ■  paper  will  i»-  read 
by  II.  B.  Peirce,  Washington  Wain-  Power  Company, 
nil  "Busbar  Divei  itj  of  Kauri's"  and  one  by  B.  I 

Steele,  ])  i ..  I .       ,,r  nl   physics,  Washington  Slate  ('.)]]. 

Pullman,  Wash.,  giving  results  of  certain  > 

Friday,  Sept.  I  I,  7:80  /*.  in.    The  u  ual  banquel  will 
be  held   In  the  Elizabethan   room,   Davenport's      li 
formal. 

For  Saturday,  Sept.   L6,  all-day  arrangements  have 

been  made  to  visit  the  mine  and  smeller  of  the  Bunker 
Hill  &  Sullivan  Mining  &  Concentrating  Company  at 
Kellogg,  Idaho. 

The  Washington  Association  of  Electrical  Contrac- 
tors and  Dealers  will  hold  its  first  session  on  Thursday, 
Sept.  13,  instead  of  Wednesday,  Sept.  12,  as  previously 
announced. 


ELECTRIC  POWER  CLUB 

ANNUAL  MEETING  PLANS 

Sessions  in  Washington,  June  n  and  12 — Howard  E. 

Coffin,  C.  E.  Patterson,  Costs  and  War 

Matters  on  Program 

A  change  has  been  made  in  the  plan  for  the  annual 
meeting  of  the  Electric  Power  Club.  The  meeting 
will  be  held  at  the  New  Willard  Hotel,  Washington, 
D.  C,  on  June  11  and  12. 

The  first  day  will  be  devoted  to  reports  of  officers 
and   committees,    including   standardization   work.   etc. 

On  the  second  day  Howard  E.  Coffin  will  make  an 
address  on  general  manufacturing  problems  in  connec- 
tion with  the  national  emergency.  C.  E.  Patterson, 
comptroller  General  Electric  Company,  will  present  a 
paper  on  "Uniform  Cost  Accounting."  This  will  be 
followed  by  general  discussion  and  perhaps  a  short  talk 
by  a  representative  of  the  Federal  Trade  Commission. 

A  member  of  the  club  will  present  a  paper  analyzing 
manufacturing  conditions  during  the  last  two  years  and 
showing  the  cause  of  increased  costs.  Government  de- 
partments may  also  present  some  matters. 


CO-ORDINATION  OF  UTILITIES 

IN  GREATER  NEW  YORK 

Plans    for    Effective    Mobilization    in    the    National 

Interest  Being  Worked  Out  with  Public 

Service  Commission 

Carrying  out  the  plan  to  mobilize  through  effective 
co-operation  the  public  utilities  of  Greater  New  York,  a 
committee  was  appointed  at  a  meeting  called  by  the 
Public  Service  Commission,  First  District,  on  May  17. 

John  W.  Lieb,  New  York  Edison  Company,  and  rep- 
resentatives of  gas  and  electric  railway  companies  were 
appointed  on  an  executive  committee.     Sub-committees: 

Co-ordination  of  utility  services — George  Keegan, 
chairman;  materials  and  supplies — W.  R.  Addicks;  re- 
lation of  the  utility  companies  and  their  employees  to 
the  public  service  and  to  the  national  government — J. 
W.  Lieb;  relations  with  the  authorities  and  the  protec- 
tion of  plant  and  property — Travis  H.  Whitney,  Public 
Service  Commission. 
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ILLUMINATION  OP1  THE  JOAN  OF  ARC  AND  PULITZER  STATUES  IN    NEW    YORK 


ELECTRIC  LIGHTING  TRIBUTE 

TO  FOREIGN  WAR  COMMISSIONS 

Effective   Illumination   in    New    York    City    During 

Visit  of  British  and  French  Delegations 

Described  by  Clarence  L.  Law 

Describing  the  effective  lighting  in  New  York  City 
during  the  visit  of  the  British  and  French  war  com- 
missioners recently,  Clarence  L.  Law,  New  York  Edi- 
son Company,  secretary  of  the  Mayor's  committee  on 
illumination,  states  to  the  Electrical  World: 

"The  'Golden  Way'  on  Fifth  Avenue  extended  from 
Twenty-fifth  Street  north  to  Eighty-fourth  Street.  In 
this  district  528  lamps  and  globes  were  changed,  in- 
creasing the  candlepower  from  400  to  750. 

"The  special  lighting  of  the  City  Hall  was  produced 
by  using  two  floodlighting  lamps  of  500  cp.  each  with 
the  four  flags  on  the  roof.  Light  from  a  battery  of 
twenty-five  lamps  of  500  cp.  each  was  thrown  on  the 
facade  of  the  center  of  the  building. 

"Both  sides  of  the  Washington  Arch  were  lighted  by 
batteries  of  flood  lamps,  there  being  twelve  on  each  side. 

"The  shafts  on  the  north  side  of  Madison  Square  were 
each  lighted  by  batteries  of  six  300-cp.  units  in  pro- 
jectors, making  a  very  striking  appearance. 

"The  Lafayette  statue  and  the  background  especially 
built  were  illuminated  by  six  floodlighting  lamps  in 
banks  of  three,  diffusing  the  light. 

"On  the  Waldorf-Astoria  building  a  large  electric 
sign  in  colors  reproduced  the  badge  of  the  Mayor's  com- 
mittee.    This  sign  was  erected  in  eight  hours. 

"The-  Public  Library  at  Forty-second  Street  was 
lighted  by  a  system  specially  designed  to  accentuate  the 
particular  features  of  the  facade. 

"At  the  Pulitzer  monument  the  special  illumination 
consisted  of  batteries  of  500-cp.  lamps  in  projectors 
installed  in  cypress  trees  in  housings  covered  with 
greens  to  imitate  vines. 

"The  Soldiers  and  Sailors'  Monument  was  lighted  in 
the  same  manner  by  projectors   and   500-watt  lamps. 

"The  Joan  of  Arc  statue  and  its  background  were 
illuminated  by  a  battery  of  twelve  projectors  equipped 
with  lamps  set  across  the  drive,  obscured  partially  by 
trees  along  the  driveway. 

"In  all  112  projectors  were  used  to  light  the  different 
points,  and  it  is  estimated  that  the  amount  of  light 
produced  was  equal  to  5,000,000  candles." 


SECTION  MEETINGS  OF  THE 

ASSOCIATED  MANUFACTURERS 

Chairmen   of   the   Sections   to   Meet   with   Board   of 

Governors  at  Round-Table  Dinner  in  New 

York    on    June    5 

Chairmen  of  the  various  sections  of  the  Associated 
Manufacturers  of  Electrical  Supplies  have  been  invited 
by  the  board  of  governors  to  attend  a  round-table  dinner 
at  Delmonico's,  New  York,  on  the  evening  of  June  5. 
One  of  the  subjects  of  discussion  will  be  the  relations 
of  the  sections  to  the  national  government  in  view  of 
the  needs  arising  from  the  war.  C.  E.  Patterson,  comp- 
troller General  Electric  Company  and  chairman  of  the 
committee  on  the  standardization  of  accounting  and 
costs,  will  make  a  talk  on  the  new  accounting  system. 

Meetings  of  various  sections  have  been  called  as 
follows : 

June  5,  2  p.  m. — Lighting  fixture  section. 

June  6,  10  a.  m. — Line  material  section  and  snap 
switch  section. 

June  6,  2  p.  m. — Molded  or  formed  insulation  section, 
lamp  receptacle  and  socket  section  and  knife  switch 
section. 

June  7,  10  a.  m. — Fan  motor  section  and  fuse  section. 

June  7,  2  p.  m. — Panelboard  and  switchboard  section 
and  porcelain  section. 

June  7,  4  p.  m. — Attachment  plug  section. 

June  22,  10.30  a.  m. — Outlet  box  section. 


MANUFACTURERS'  CLUB 

MEETING  IN  NEW  YORK 

Gathering  Replaces  the  Usual  Spring  Meeting  at  Hot 

Springs,  Va. — Resolutions  Offer  Co-operation 

with   Council  of   National   Defense 

A  meeting  of  the  Electrical  Manufacturers'  Club  was 
held  at  Delmonico's,  New  York,  on  May  17.  It  replaced 
the  May  meeting  usually  held  at  Hot  Springs,  Va. 

Resolutions  were  passed  offering  the  co-operation  of 
the  club  with  the  Council  of  National  Defense.  Aside 
from  this  action  only  business  of  a  routine  character 
was  transacted. 

Dr.  Talcott  Williams  made  an  address  on  interna- 
tional relations. 


INJUSTICE  OK  FIXED  RATES 

WHILE  COSTS  KEEP  RISING 

MisMuiu  Association  ot   Public    Utilities,  on  Annual 

Convention  Trip,  Shows   Immediate   Need  oi 

Action — Committee  On    Kates  and   Fuel 

The  eleventh  annual  convention  of  the  .Missouri   \    o 
ciation  of  Public  Utilities  was  held  on  board  the  steamer 
Quincj  on  the  Mississippi  River  between  St.  Louis  and 
Cape  Girardeau  from  May  17  to  L9.    Association  mem 

Mors,   their  families  and   friends  to  the  number  of  about 

iso  were  on  board,     in  his  presidential  address  Hugo 

W  urdack.   St.    Louis,   pointed   out    the   absolute   necessity 

of  most  efficienl  operation  of  all  public  utilities  at  this 
crucial  time. 

iN.it  stice  op  Fixed  Rates 

John  A.  Porter,  vice-president  Light  &  Development 

Company  Of  St.  Louis,  read  a  paper  on  "Variable  Versus 
Fixed  Kates."  drawing  attention  to  the  injustice  done 
to  both  the  public  and  the  utility  by  the  continuance  of 
fixed  rates  ui  the  face  of  increasing  prices  of  all  com- 
modities which  go  into  the  utilities'  products.  Mr. 
Porter  presented  data  from  ten  plants  to  show  how 
costs  have  advanced. 

The  spirited  discussion  which  followed  indicated  an 
immediate  need  for  action  on  the  part  of  utilities  and 
the  Missouri  commission  to  increase  rates.  It  seems 
to  be  the  prevailing  impression  that  the  increase  can 
be  had  most  expeditiously  by  increasing  the  price  to 
large  power  customers  without  disturbing  residential 
rates. 

Dr.  Shaw,  a  former  member  of  the  Public  Service 
Commission,  said:  "I  doubt  very  much  if  the  proposi- 
tion for  variable  rates  upon  the  cost  of  commodities 
could  be  introduced  without  long  discussion  and  more 
education  upon  the  part  of  the  commission  than  has 
already  been  given.  I  think  it  is  more  a  question  of 
emergency  relief  on  account  of  existing  conditions.  I 
believe  that  if  the  matter  is  presented  to  the  commis- 
sioners in  the  right  light  they  will  not  see  how  they 
can  avoid  it,  and  if  they  do  avoid  it  the  courts  will 
have  something  to  say." 

In  the  absence  of  C.  S.  Ruffner,  vice-president  Union 
Electric  Light  &  Power  Company,  St.  Louis,  L.  H. 
Egan  read  an  editorial  from  the  Electrical  World  of 
May  12,  "Opportunities  for  Service  Developed  by  the 
War,"  and  abstracts  from  the  report  of  the  National 
Electric  Light  Association  war  convention. 

The  Friday  afternoon  session  was  opened  by  a  paper 
on  "The  Relation  of  the  Public  to  Public  Utilities,"  by 
Dr.  Shaw,  formerly  of  the  Public  Service  Commission. 

"The  Group  Block  Rate,"  a  paper  by  J.  E.  McLeod, 
Laclede  Gas  Light  Company,  St.  Louis,  explained  that 
company's  rate  system. 

E.  D.  Bell,  general  superintendent  St.  Louis  Electric 
Terminal  Railway  Company,  presented  a  paper  on  "In- 
terurbans  as  State  Developers." 

Committee  on  Rates  and  Fuel 

At  the  final  business  session,  Saturday  morning,  a 
committee  was  appointed  to  investigate  the  rate  and 
fuel  situation,  and  to  prepare  a  report  to  be  presented 
before  the  State  Public  Utilities  Commission.  It  is 
expected  that  the  efforts  of  this  committee  will  operate 
to  relieve  immediately  the  difficult  situation  of  the 
smaller  companies. 


The  following  were  elected  fur  the  en  uing  yean 
President,  Bruce  Cameron,  United  Railways,  St.  Louis; 
lirst  vice-president,  .1.  n.  Van  Brunt,  St.  Joseph  (Mo.) 
Railway,  Light,  Heal  A  Powei   Company;  second  vice 

president,  .1.   N .  Scott,  Kan-a     I   [j      Gs     Companv  ;  third 

vice-president,  L.  P.  Andrews,  Citj  Water  Company, 
Sedalia;  secretary  and  treasurer,  F.  D.  Beardslee, 
Union  Electric  Light  A  Power  Company,  St.  Louis; 
executive  committee,  J.  E.  McLeod,  Laclede  <Jas  Light 
Company,  St.  Louis;  L.  II.  ESgan,  Union  Electric  Light 
&  Power  Company,  St.  Louis;  committee  on  public 
affairs,  I.  R.  Kelso,  st.  Louis;   E.  I).  Bell,  St.  Louis; 

J.  K.  Woodflll,  Aurora,  and  ('.  L.  Proctor,  .Joplin. 


MEN  WANTED  FOR  SIGNAL 

ENLISTED  RESERVE  CORPS 

Several  Thousand  Trained  Workers  Are  Needed  for 

Field    Signal    Battalions   of    New 

National  Army 

The  Signal  Enlisted  Reserve  Corps  of  the  United 
States  Army  needs  several  thousand  trained  electrical 
men,  particularly  those  experienced  in  telegraph,  tele- 
phone and  radio  work,  including  operators,  construction 
men,  wire  men,  maintenance  men  and  electricians.  This 
presents  an  exceptional  chance  for  instructive  employ- 
ment in  the  service  of  the  country.  Ten  field  battalions 
are  being  organized  in  the  Eastern  Department  of 
the  army,  and  it  is  expected  that  they  will  be  mobilized 
in  the  near  future. 

The  Signal  Enlisted  Reserve  Corps  will  be  a  part  of 
the  new  national  army,  and  comprises  both  field  and 
telegraph  battalions,  the  former  serving  with  the 
various  divisional  headquarters  in  the  field  and  the 
latter  maintaining  communication  with  interior  bases. 

This  necessary  branch  of  the  service  maintains  the 
lines  of  communication  between  the  commanding  general 
of  the  division  and  his  cavalry,  artillery  and  infantry 
brigades,  as  well  as  with  regimental  and  battalion  head- 
quarters. In  their  electrical  work  the  signal  corps  field 
battalions  maintain  telegraph,  telephone  and  radio  com- 
munication, while  in  visual  signaling  they  use  wig-wag 
and  semaphore  flags  and  heliograph  in  the  daytime, 
and  at  night  flashlight  and  lantern. 

In  signaling,  parties  of  three  or  four  men  are  often 
employed,  and  there  are,  therefore,  a  large  proportion  of 
non-commissioned  grades  such  as  sergeants,  corporals, 
etc.,  so  that  there  is  a  good  chance  of  promotion. 

The  Enlisted  Reserve  Corps  is  composed  of  men  from 
eighteen  to  forty-five  years  of  age  and  is  subject  to 
only  fifteen  days'  annual  service  in  peace,  while  in  war- 
time it  may  be  called  at  the  discretion  of  the  President. 
Pay  corresponds  to  that  of  the  regular  army,  and  uni- 
forms are  furnished  as  well  as  transportation  to  place 
of  mobilization. 

Enlistment  may  be  made  by  applying  to  signal  officers 
of  the  various   departments  of  the  army,  as  follows: 

Eastern  Department,  Army  Building,  39  Whitehall 
Street,  New  York. 

Central  Department,  Federal  Building,  Chicago. 

Northeastern  Department,  Nottingham  Chambers, 
Boston. 

Southeastern  Department,  People's  Bank  Building, 
Charleston,  S.  C. 

Southern  Department,  Fort  Sam  Houston,  San  An- 
tonio, Tex. 

Western  Department,  San  Francisco. 
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COMMISSION  VALUATION  OF 

POTOMAC  POWER  COMPANY 

Finding     of     Regulating     Body     Places     Figure     of 

$11,231,170  Upon  Property  of  Company  in 

District  of  Columbia 

Announcement  of  the  results  of  valuation  of  the 
Potomac  Electric  Power  Company  has  been  made  by 
the  Public  Utilities  Commission  of  the  District  of 
Columbia.     In  its  conclusion  the  commission  says: 

'After  full  consideration  of  all  the  evidence  in  this 
case  the  commission  finds  the  fair  value  of  the  property 
of  the  company  used  and  useful  for  the  convenience  of 
the  public  within  the  District,  as  of  July  1,  1914,  to  be 
$10,250,000.  It  finds  the  net  addition  to  investment 
from  July  1,  1914,  to  Dec.  31,  1916,  inclusive,  to  be 
$981,170,  and  therefore  further  finds  the  fair  value 
of  the  property  used  and  useful  for  the  convenience  of 
the  public  within  the  District  as  of  Dec.  31,  1916,  to  be 
$11,231,170.  In  reaching  conclusions  the  commission 
has,  as  to  every  element  of  value,  considered  the  com- 
pany as  a  going  concern  in  successful  operation." 


INCREASE  IN  POWER  RATES 

BY  THE  PITTSFIELD  COMPANY 

Schedule  Will  Be  Decreased  or  Increased  1%  Mills 

per  Dollar  Decrease  or  Increase  in  Coal — 

Steam  Heat  Rates  Also  Up 

Increases  in  power  and  steam  heating  rates  are  an- 
nounced by  the  Pittsfield  (Mass.)  Electric  Company  as 
a  direct  result  of  higher  coal  cost.  The  advance  in 
power  rates  takes  effect  on  June  1  and  that  in  heating 
rates  on  Sept.  1.    The  notice  to  power  customers  states: 

"Coal  cost  $3.75  on  the  cars  in  Pittsfield  when  our 
present  power  schedule  was  adopted.  To-day  the  cost 
of  coal  is  $6.15,  an  increase  of  $2.40  a  ton. 

NEW   POWER   SCHEDULE   OF   PITTSFIELD   COMPANY 


Amount  Used  per  Month 
Kw.-Hr. 


Rate,    Amount  Used  per  Month         Rate, 


Cents 


Kw.-Hr. 


Cents 


0  to     100 6      5,000  to  10,000 2.5 

100  to     200 5     10,000  to  15,000 2.25 

200  to     300 4.5    15,000  to  45,000 2 

300  to     400 4     45,000  to  75,000 1.8 

400  to    800 3.5    75,000  to  100,000 1.7 

800  to   1,500 3.25  100,000  to  150,000 1.6 

1,500  to   3,000 3    150,000  and  over 1.5 

3,000  to   5,000 2.75 

Five  per  cent  discount  on  above  rates  for  payment  of  bills  on 
or  before  the  fifteenth  of  the  month  in  which  they  are  rendered. 

This  schedule  is  subject  to  change  depending  on  the  decrease  or 
increase  in  the  cost  of  coal. 

Minimum  charge  for  connection,  75  cents  per  month,  plus  25 
cents  per  connected  horsepower  or  fraction. 

Rental    Charge    for    Motors    Belonging    to    the    Company,    in 
Addition  to  Above  Schedule 
Size  Rent  per  Month     Size  Rent  per  Month 

y2 $2.00  7y2 $7.50 

% 2.25  10 10.00 

1 2.50  15 12.00 

2 3.00  20 15.00 

3 4.00  25 17.00 

b 5.00  35 25.00 


"For  each  $1  increase  in  the  cost  of  coal  the  cost  of 
producing  electric  power  has  risen  l1/^  mills  per  kw.-hr. 

"The  directors  of  this  company  now  find  it  necessary 
to  increase  the  rates  for  electric  power  by  the  increase 
in  cost  of  coal  and  announce  a  new  schedule  to  take 
effect  June  1,  1917. 


"This  schedule  will  be  decreased  or  increased  at  the 
rate  of  1*4  mills  per  dollar  decrease  or  increase  in  the 
cost  of  coal.  We  hope  the  high  price  of  coal  is  only 
temporary  and  that  we  will  be  able  to  restore  the  for- 
mer schedule  in  the  near  future." 


PORTLAND  COMPANY  VALUATION 

BY  THE  OREGON  COMMISSION 

Decision     of     Regulating     Body     That     Value     Is 

$55,307,474.  of  Which  $19,492,153  Is  Electric 

Utility  Operating  Property 

A  valuation  of  the  property  of  the  Portland  Railway, 
Light  &  Power  Company  has  been  completed  by  the 
Oregon  Public  Service  Commission.     It  says: 

"Based  upon  a  consideration  of  these  elements,  in  the 
light  of  the  entire  record  before  it,  and  making  due 
allowance  for  development  cost  and  working  capital,  the 
commission  finds  as  fact  that  the  value  of  the  utility 
property  of  the  company  for  rate-making  purposes,  as 
that  value  is  hereinbefore  defined,  plus  the  value  of  the 
non-utility  property  determined  on  the  same  basis,  was 
on  Dec.  31,  1916,  $55,307,474.  Of  this  amount  $8,444,- 
502  represents  non-utility  property,  leaving  a  total 
valuation  of  the  property  used  and  useful  in  the  service 
of  the  public  of  $46,862,972." 

Of  this  value  $19,492,153  represents  electric  utilities. 

LIGHTING  PREPAREDNESS 

PARADE  IN  COLUMBIA,  S.  C. 

Outfit    Mounted    on    an    Automobile,    with    Wires 

Extended  to  Poles  Carried  by  Scouts,  Provides 

Illumination  for  Band  and  Flag 

J.  F.  Knowlen,  general  superintendent  Columbia 
(S.  C.)  Railway,  Gas  &  Electric  Company,  calls  atten- 
tion to  a  unique  method  of  lighting  a  preparedness 
parade  and  welcoming  a  "booster  club"  which  was 
adopted  recently  in  that  city. 

Mr.  Perry  of  the  Perry-Mann  Electric  Company  of 
Columbia  mounted  a  Delco  lighting  outfit  on  the  rear 
of  a  Ford  car  and  extended  wires  to  poles  bearing  lamps 
which  were  carried  in  the  parade  by  boy  scouts.  The 
energy  provided  light  for  the  band  and  also  illuminated 
a  transparent  flag. 
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PURCHASE  OF  UTILITIES 

BY  THE  MILWAUKEE  SYSTEM 

Company  Acquire!  Property  and  Butineta  oi  Com 
monwealth  Powei  Company  and  Heating  Buai 

neai  of  Continental  Realty  Company 
Earlj   in  July,  1916,  the  Milwaukee  Electric  Railway 
A  i.ivht  Company  was  authorized  by  the  Wisconsin  Rail 
road  Commission  to  purchase  the  Commonwealth  Power 

Company   property    and   plant.     Tins   followed  tin-   prac 

tical  conclusion  of  negotiations  between  the  parties  look 
ing  to  the  sale  to  the  Milwaukee  company  of  the  com 
peting  utility  plant  owned  En  large  part  by  the  principal 
stockholders  of  the  Schlite  Brewing  Company. 

The  Commonwealth  company  was  organized  in  L907 
and  built  a  plant  and  distributing  system  within  a  lim- 
ited area  in  almost  the  exact  center  of  Milwaukee,  ex 
tending  about  one  mile  along  the  west  bank  of  the  Mil- 
waukee River.  For  a  number  of  years  the  principal  load 
consisted  of  the  power  supplied  to  the  Schlitz  Brewing 
Company  and  to  a  few  large  buildings  owned  by  the  same 
interests  in  the  business  center.  The  company  came 
under  the  provisions  of  the  public  utilities  act  and  ob- 
tained an  indeterminate  permit  upon  surrender  of  its 
franchise.  The  Continental  Realty  Company  owned  and 
operated  a  heating  distribution  system,  which  was  gen- 
erally managed  and  operated  as  an  auxiliary  of  the 
Commonwealth  business. 

The  details,  effecting  actual  transfer  of  the  property 
pursuant  to  the  authorization  of  the  commission,  were 
finally  completed  on  April  9  of  this  year,  and  the  Mil- 
waukee company  took  possession  of  the  property  on  that 
day. 

The  principal  generating  station  of  the  Common- 
wealth company,  on  the  west  bank  of  the  Milwaukee 
River  immediately  south  of  the  Holton  Street  viaduct 
and  near  the  north  limit  of  the  Commonwealth  com- 
pany's franchise  district,  has  a  rating  of  6000  kw.  It 
carried  the  principal  load,  but  supplied  no  heating  serv- 
ice. The  company  had  a  plant  containing  1200  kw.  in 
generating  equipment  in  the  Enterprise  Building,  Sec- 
ond and  Sycamore  Streets.  The  steam-heating  mains 
radiating  from  this  plant  are  already  cut  over  to  the  ex- 
tensive heating  system  of  the  Milwaukee  company,  and 
the  Enterprise  plant  has  been  shut  down.  Electrical 
connections  have  been  effected  between  the  Milwaukee 
company's  main  Commerce  Street  station  and  the  dis- 
tributing system  of  the  Commonwealth  company,  which 
permitted  the  closing  down  of  the  Holton  Street  plant. 
This  station  will  be  held  in  reserve  by  the  Milwaukee 
company  for  peak-load  service  during  winter  months. 

The  equipment  constituting  the  Enterprise  plant  is 
being  removed  and  will  be  installed  in  the  Milwaukee 
company's  Oneida  Street  station  for  use  in  furnishing 
exhaust  steam  to  the  Milwaukee  company  heating  sys- 
tem. Small  substations  operated  by  the  Commonwealth 
company  either  have  been  discontinued  or  will  be  im- 
mediately, and  the  distributing  system  supplied  from 
such  substations  is  being  cut  over  to  the  Milwaukee 
company's  system.  Owing  to  similarity  in  characteris- 
tics, the  Milwaukee  company  tx)ok  over  the  entire  Com- 
monwealth system  with  comparatively  few  changes. 

The  Commonwealth  Power  Company  had  a  maximum 
load  during  the  winter  of  1916-1917  of  2500  kw.  For 
the  year  ended  June  30,  1916,  the  electric  business  of 
the  Commonwealth  Power  Company  amounted  to  $231,- 


■'"    .  "i    which  about  40  per  cent  came  from  tho 

Schliti  Brewing  Company  and  allied  interests.  Consoli- 
dation will  permit  the  business  of  both  companies  to  be 
handled  by  our  organization  with  considerable  gain  in 
economy. 

SAN   FRANCISCO  TO  EXTEND 

NEW  LIGHTING  SYSTEM 

General   Plan  Harmonizes  with  Installation  for  the 

"Path  of  Gold" — Arrangements  for 

Financing  the  Cost 

Construction  has  been  commenced  on  the  installation 
of  a  lighting  system  in  the  triangular  section  of  San 
Francisco  bounded  by  Market,  Powell,  Sutter  and 
Kearny  Streets.  The  general  plan  harmonizes  with  the 
new  lighting  system  installed  recently  on  Market  St  i 

This  plan  provides  for  the  illumination  of  approxi- 
mately 8900  ft.  of  street  and  involves  15,000  front  feet 
abutting  property ;  258  lamps  are  to  be  installed  on  128 
two-lamp  standards.  The  lamps  are  to  be  6.6-amp. 
luminous-arc  type  equipped  with  "San  Francisco  Gold 
Carrara"   glassware   as    in   the   Market   Street   system. 

It  is  the  plan  to  operate  102  of  the  lamps  all  night, 
while  the  remainder  will  be  turned  out  at  midnight. 
The  contract  between  the  Pacific  Gas  &  Electric  Com- 
pany and  the  Downtown  Association  provides  that  the 
merchants  and  property  owners  will  contribute  $16,177 
per  annum  toward  the  system.  On  this  basis  the  city 
is  required  to  advance  only  $4,000  per  year  in  addition 
to  the  present  cost  of  lighting  this  district.  In  other 
words,  the  Pacific  Gas  &  Electric  Company  has  offered 
to  install  the  system  and  operate  it  for  five  years  at 
$27,652  per  annum.  At  present  the  city  pays  $7,475 
per  annum  for  lighting  this  area. 

The  installation  is  to  be  carried  out  by  the  Pacific 
Gas  &  Electric  Company,  using  equipment  designed  by 
W.  D'A.  Ryan  and  supplied  by  the  General  Electric 
Company.    It  will  be  in  operation  Oct.  1,  1917. 


PLAN  FOR  THOMSON  MEDAL  FUND 

ISSUED  BY  N.  E.  L.  A.  COMMITTEE 

Class   B   and   E   Members   Asked  to   Contribute  to 

Promote  Studious  Effort  and  Progress 

Among  Younger  Men 

L.  D.  Gibbs,  chairman,  and  Frank  A.  Birch,  composing 
a  committee  of  the  National  Electric  Light  Association 
to  secure  subscriptions  to  the  Thomson  scholarship 
fund,  have  written  to  Class  B  and  E  members  suggest- 
ing that  they  take  a  voluntary  part  in  the  movement. 

The  fund  is  to  be  $5,000.  It  is  proposed  as  a  recog- 
nition of  the  eminently  helpful  work  of  Prof.  Elihu 
Thomson.  Suggested  by  Past-president  E.  R.  Weeks, 
the  plan  adopted  was  worked  out  by  a  committee  of 
which  Charles  L.  Edgar  was  chairman  and  John  F.  Gil- 
christ, J.  W.  Lieb  and  Mr.  Weeks  members. 

This  medal  is  to  be  awarded  "in  any  year  to  any  citi- 
zen of  the  United  States  or  Canada  who  at  the  time  of 
the  award  shall  not  be  over  thirty-five  years  of  age,  and 
who,  in  the  judgment  of  the  trustees  of  the  medal,  shall 
have  made  a  notable  contribution  to  electrical  science  or 
its  industrial  applications  through  original  investiga- 
tion, research  or  discovery,  or  through  whose  direct  ef- 
forts a  substantial  contribution  to  the  advancement  of 
the  industry  shall  have  been  accomplished." 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  electric 
light  and  power  utilities. 


Iowa  Commissioners  Rule  on  Danger 
Label. — The    Iowa    Board    of    Railroad 
[  Commissioners  has  given  a  formal  rul- 
I  ing   construing  the   provisions   of   Sec. 
|  2120-r,  code  supplement,  with  reference 
to  the  length  and  width  of  the  letters  of 
I  the    "label."      The    section    referred   to 
I  provides:   "At  any  crossing  of  any  high- 
way by  said  transmission  line  the  poles 
or  towers  next  to  the  highway  shall  be 
labeled    'Danger.    — —    Volts    Electric- 
ity.' " 

Indiana  Commission  Orders  Lower 
Rates  in  Terre  Haute.— The  Public 
Service  Commission  of  Indiana  has  ren- 
;  dered  a  decision  in  the  case  in  which 
the  Commercial  Club  of  Terre  Haute 
sought  revision  of  electric  rates  in  that 
city.  The  Terre  Haute,  Indianapolis 
&  Eastern  Traction  Company  supplies 
electric  service.  The  commission  valued 
the  property  "used  and  useful  for  the 
convenience  of  the  public"  at  $900,000 
and  ordered  a  lower  rate  to  take  effect 
June  1,  1917.  It  allowed  a  return  on 
the  $900,000  valuation  of  7  per  cent,  or 
$63,000  annually.  In  referring  to  cost 
of  coal,  the  commission  says:  "De- 
fendant now  claims  that  there  will  be 
an  increase  of  $40,000  for  fuel.  This 
will  no  doubt  be  true  for  the  next  year, 
but  we  assume  that  the  figure  will  not 
be  so  high  over  a  period  of  five  years. 
No  doubt  a  revision  of  rates  will  be 
made  near  the  expiration  of  that  period 
if  the  result  of  the  rates  now  estab- 
lished does  not  show  that  a  modification 
should  be  made  in  a  shorter  period." 

Testimony  on  Cleveland  Valuation. — 

The  Ohio  Public  Utilities  Commission 
heard  testimony  on  May  15  in  the  ap- 
peal of  the  Cleveland  Electric  Illuminat- 
ing Company  from  the  Cleveland  city 
ordinance  fixing  the  lighting  rate  at  3 
cents  per  kilowatt-hour.  Fred  Schauf- 
fler,  Cleveland  real  estate  dealer,  testi- 
fied regarding  the  valuation  of  prop- 
erty by  a  committee  of  the  Cleveland 
Real  Estate  Board.  Director  of  Law 
W.  S.  FitzGerald  cross-examined  him  as 
to  the  factors  considered  in  fixing  the 
value  of  the  land  at  $935,096.  The  value 
given  by  the  commission  engineers  was 
$921,728.  Robert  Lindsay,  vice-presi- 
dent and  general  manager  of  the  com- 
pany, told  how  the  company  arrived  at 
the  value  of  its  properties.  He  con- 
tended that  the  commission  should  not 
make  a  deduction  for  depreciation.  At- 
torney FitzGerald  criticised  the  com- 
mission's allowance  of  $1,115,724  for 
cost  of  attaching  business,  $303,551  for 
working  capital,  $5,00,000  for  overhead 
expenses,  and  the  items  allowed  for 
preliminary  and  administration  ex- 
penses. The  commission's  total  valua- 
tion of  the  property  is  $20,820,062,  while 
the    company's    comes    to    $22,478,342. 


F.  W.  Ballard,  former  Cleveland  com- 
missioner of  light,  has  been  employed, 
and  he  was  given  until  July  10  to  pre- 
pare a  statement  on  intangible  values. 

Consumers'  Deposits  in  Illinois. — In 
the  matter  of  W.  L.  Cook  (Lacon,  111.) 
vs.  Public  Service  Company  of  Northern 
Illinois,  the  Illinois  Public  Utilities 
Commission  discusses  cash  consumers' 
deposits  and  passes  upon  the  equities 
thereof.  The  petitioner  had  been  asked 
to  make  a  cash  deposit  of  $20  to  assure 
the  prompt  payment  of  his  bills  for 
electric  service  at  a  hotel  in  Lacon;  the 
company  refused  to  accept  a  guarantee 
of  a  local  property  owner  in  good  credit 
standing,  and  the  customer  appealed  to 
the  commission.  The  commission  says: 
"The  situation  is  little  different  from 
that  which  heretofore  has  confronted 
the  commission  on  several  occasions. 
This  commission  (as  well  as  other  regu- 
latory commissions)  has  recognized  the 
necessity  of  requiring  reasonable  cash 
deposits  to  assure  prompt  payments  of 
consumer's  bills,  provided  such  deposits 
be  collected  without  unfair  discrimina- 
tion. Uncollectible  bills,  if  possibly  not 
allowable  as  an  operating  expense  in  a 
utilities  account,  at  least  represent  an 
item  (or  deduction  from  revenue)  which 
must  be  given  adequate  consideration  in 
a  rate  case  before  the  commission  can 
determine  upon  the  fair  rate  of  return 
that  a  utility  is  entitled  to  receive.  The 
dishonesty  of  a  few,  manifested  by  un- 
collectible bills  upon  a  utility's  books, 
must  ultimately  be  distributed  over  the 
rates  which  are  paid  by  the  more  con- 
scientious users  of  public  utility  serv- 
ice. In  protection  to  the  general  public, 
it  becomes  necessary  to  establish  fair 
and  reasonable  guarantees  to  assure 
that  utility  service  bills  be  paid  with 
reasonable  promptness  and  dispatch. 
Naturally,  the  respondent  herein,  in 
common  with  utilities  generally,  would 
prefer  that  the  question  of  a  require- 
ment of  a  cash  deposit  in  individual  in- 
stances be  left  to  the  utility's  judgment. 
To  a  certain  extent  there  is  some  argu- 
ment in  support  of  this  view,  inasmuch 
as  the  field  of  state  regulation  at  this 
point  appears  to  approach  and  mingle 
with  the  inherent  management  which 
properly  is  to  be  left  to  the  utility  it- 
self. It  has  been  the  experience  of  this 
commission,  however,  that  consumers 
generally  are  more  or  less  averse  to 
the  making  of  cash  deposits  unless  the 
reasonableness  thereof  has  been  passed 
upon  by  the  commission,  and  it  has  been 
the  further  experience  that  considerable 
unjust  discrimination  and  unreasonable- 
ness will  be  practiced  by  utilities  if 
left  to  administer  consumers'  deposits 
without  proper  restrictions.  Surely  it 
is  not  improper  that  this  commission 
take  jurisdiction  over  the  regulations 
governing  such  deposits,  and  such  juris- 
diction is  well  within  the  wording  and 
the  intent  of  the  public  utilities  com- 
mission law."  The  commission  required 
the  utility  to  file  regulations  governing 
the  terms  and  conditions  under  which 
consumers'  deposits  are  required,  held, 
and  withdrawn;  and,  until  such  rules 
had  been  filed  and  accepted,  the  utility 
was  required  to  desist  in  its  practice 
of  requiring  consumer  deposits  in  Lacon. 


Recent  Court 
Decisions 

Finding  of  higher  court*  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Claim  for  Minimum  Kate  During  Re- 
ceivership After  Power  Was  Cut  Off 
Not  Allowed. — Where  a  contract  for 
electric  power  service  required  the  cus- 
tomer to  pay  a  certain  minimum  rate 
for  investment,  whether  energy  was 
used  or  not,  where  the  customer  was 
placed  in  receivership,  and  the  company 
immediately  cut  off  the  current  without 
notice,  its  claim  for  the  minimum  rate 
during  the  receivership  after  the 
power  was  cut  off  cannot  be  allowed,  it 
»vas  held  by  the  Supreme  Court  of  North 
Carolina  (925  E.  6). 

Regularity  in  Support  Furnished  De- 
pendents.— Under  the  workmen's  com- 
pensation act  authorizing  an  award  for 
the  death  of  an  employee  should  he 
leave  any  widow,  child,  parent,  grand- 
parent or  other  lineal  heir  to  whose 
support  he  had  contributed  within  four 
years  previous  to  the  time  of  his  in- 
jury, it  is  not  necessary  to  show  that 
there  was  any  regularity  in  the  sup- 
port furnished  or  that  those  receiving 
contributions  were  dependent  on  the 
deceased  employee,  the  Supreme  Court 
of  Illinois  held  in  the  case  of  Common- 
wealth Edison  Company  vs.  Industrial 
Board  of  Illinois  (115  N.  E.,  158). 

Use  of  Streets  Under  Legislative 
Grant. — Under  the  law  authorizing  the 
construction  of  a  telegraph  or  telephone 
line  along  public  highways  or  across 
rivers  or  over  any  lands  belonging  to 
the  State  or  to  any  private  individual, 
and  the  erection  of  necessary  fixtures, 
etc.,  and  that  such  fixtures  must  not  be 
so  constructed  as  to  incommode  the 
public,  and  shall  not  be  set  up  on  pri- 
vate grounds  without  paying  damages, 
no  compensation  need  be  paid  to  a  city 
for  the  use  of  its  streets  for  such  fix- 
tures, although  the  statute  did  not  bar- 
gain away  the  police  power  of  the 
state  or  a  city  or  the  power  of  the  city 
under  legislative  authority  to  impose  a 
license  fee  or  tax,  it  was  held  by  the 
Supreme  Court  of  Iowa  (162  N.  W.. 
322).  Under  the  legislative  grant  a 
telephone  company  had  the  unlimited 
right  to  use  the  public  streets  of  a 
city  for  its  poles,  wires  and  apparatus, 
rent  free,  and  this  right  continued  until 
revoked  by  the  State  in  the  exercise 
of  its  reserved  powers,  since  as  the 
State  has  not  only  all  the  power  dele- 
gated to  a  city,  but  complete  and 
plenary  powers  over  all  matters  which 
it  may  delegate,  it  was  within  the 
powers  of  the  Legislature  to  make  such 
grant.  Where  the  fee  title  to  streets 
and  alleys  is  in  a  city,  it  is  held  by  the 
city  in  trust  for  the  general  public,  and 
not  for  itself  and  its  inhabitants  alone, 
and  hence  where  permission  or  author- 
ity is  granted  by  the  Legislature  itself, 
the  city  is  not  entitled  to  compensation. 
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lasociated  Employeesof  the  New  Or- 
leans Railwaj  &  Light  Company.-    M  a 
recenl   meeting  of  the  Associated   Em 
ployees  of  the  New  Orleans  Railway  & 

Light      Company      E.      N.     Avegno     was 

unanimously  elected   president  for  the 
coming  year. 

\(\\  \  ork  Electrical  Society. — The 
856th  meeting  of  the  New  York  Electri- 
cal Society  was  held  in  New  York  City 
on  May  17.  "Electric  Travel  in  the 
Northwest  and  Mount  Rainier  National 
Tark"  was  the  topic  of  the  evening,  Gil- 
bert McClurg  being  the  speaker. 

American  Chemical  Society.  —  The 
fifty-fourth  meeting  of  the  American 
Chemical  Society  was  recently  held  in 
Kansas  City,  Mo.  An  interesting  out- 
line of  hydroelectric  developments  in 
Canada  was  given  by  H.  E.  Howe,  who 
acted  as  chairman  of  the  industrial 
division. 

Institute  of  Radio  Engineers. — Pro- 
fessor Pupin  was  unable  to  present  his 
presidential  address  before  the  Institute 
of  Radio  Engineers  on  May  16,  as 
planned.  He  will  present  his  paper  on 
"Iron  at  Radio  Frequencies"  on  June  6 
at  the  Engineering  Societies  Building  in 
New  York  City. 

Something  New  in  Industrial  Light- 
ing.— Ward  Harrison,  illuminating  en- 
gineer of  the  National  Lamp  Works  of 
the  General  Electric  Company,  Nela 
Park,  Cleveland,  addressed  the  Chicago 
Section  of  the  Illuminating  Engineering- 
Society  on  May  18,  his  subject  being 
"Something  New  in  Industrial  Light- 
ing." This  was  the  last  meeting  of  the 
season. 

Society  of  Terminal  Engineers. — The 
first  regular  meeting  of  the  recently  or- 
ganized Society  of  Terminal  Engineers 
will  be  held  in  New  York,  in  the  United 
Engineering  Societies  Building,  on  May 
29.  Special  papers  on  terminal  engineer- 
ing and  mechanical  freight  and  material 
handling  will  be  read.  Committees  will 
be  appointed  and  a  program  adopted 
for  the  future  work  of  the  society.  The 
secretary  is  J.  H.  Leonard,  1133  Broad- 
way, New  York. 

Indiana  Electric  Light  Association. — 
The  new-business  committee  of  the  In- 
diana Electric  Light  Association,  of 
which  0.  M.  Booher  of  Kokomo  is  chair- 
man, is  making  arrangements  for  a 
live  convention  and  get-together  meet- 
ing at  Fort  Wayne,  Ind.,  June  20.  The 
following  papers  will  be  presented: 
"Increasing  Load  Factor  on  Existing 
Lines,"  by  N.  A.  Perry  of  Indianapolis; 
"Organization  of  New-Business  Depart- 
ments," by  Thomas  Donohue,  Lafayette, 
Ind.;  "Sales  Developments  of  Socket 
Appliances,"  by  M.  Milton  Henoch, 
Pittsburgh,  Pa. 
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Association  ol  iron  ami  steel  Elec- 
trical Engineers.  The  Philadelphia  Sac 
nun  of  the  A  ociation  of  Iron  and  Steel 
Electrical  Engineers  will  hold  s  meeting 
m  Philadelphia  on  June  2. 

.National    Electrical  Contractors'    Is 
sociation.     President  Robley  S.  Steam 
of  the  National  Electrical  Contractors' 
Association  has  announced  that  thi 
meeting  of  the  executive  committee  will 
be  bold  June   L9  and  20,  the  place  to 
bo  decided  upon  latex 

Electrical  League  of  Cleveland. — The 
Electrical  League  of  Cleveland  will  bold 

its   annual    meeting  on    May   81.   One   of 

the  chief  purposes  of  this  meeting  will 

be  to  elect  seven  directors  for  two  j 
On  May  17  J.  E.  Latta  of  the  Under- 
writers'   Laboratories    of    Chicago    ad- 
dressed  the   League  on   the  subject  of 

"New  Tendencies  in  Safety  Work." 

Research  as  a  Profession. — The  Wor- 
cester Polytechnic  Institute  branch  of 
the  A.  I.  E.  E.  held  a  meeting  on  May  is 
at  which  Dr.  P.  G.  Nutting,  director  of 
the  new  research  laboratory  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  spoke  on  the  subject  "Re- 
search as  a  Profession."  Dr.  Nutting 
was  formerly  with  the  Bureau  of  Stand- 
ards at  Washington  and  with  the  East- 
man Kodak  Company,  as  assistant  di- 
rector of  its  research  department. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers. — "Power  Cost  Account- 
ing Systems  as  Practiced  by  Several 
Steel  Mills  in  the  Pittsburgh  Section"  is 
the  title  of  a  paper  to  be  presented  by 
W.  O.  Oschmann,  chairman  of  the  power 
committee,  at  the  regular  monthly 
meeting  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers,  held  at 
Pittsburgh  to-day.  The  safety  com- 
mittee will  also  meet.  The  papers  to  be 
presented  at  the  eleventh  annual  con- 
vention in  Philadelphia  by  the  safety 
committee  will  be  under  discussion.  At 
the  June  meeting  of  the  Pittsburgh  Sec- 
tion James  Farrington  will  present  a 
paper  on  "By-Product  Coke  Ovens  in 
the  Steel  Industry."  The  Cleveland 
Section  of  this  association  will  hold  a 
meeting  in  October  to  form  a  perma- 
nent organization  out  of  the  Cleveland 
body. 

Empire  State  Gas  and  Electric  Asso- 
ciation.— The  Empire  State  Gas  and 
Electric  Association  held  its  mid-year 
meeting  on  May  17  at  Syracuse,  N.  Y. 
The  first  subject  for  consideration  at 
this  meeting  was  "Work  on  Consumers' 
Premises,"  which  was  introduced  by  J. 
P.  MacSweeney  of  the  Rochester  Rail- 
way &  Light  Company.  A  paper  was  pre- 
sented by  W.  M.  Halsey  of  the  Public 
Service  Gas  Company  of  New  Jersey,  on 
"Merchandising,"  and  another  by 
Thomas  R.  Elcock,  Jr.,  of  the  United 
Gas  Improvement  Company,  Philadel- 
phia, on  "Advertising."  Robert  W.  Hoy 
of  the  Elmira  Water,  Light  &  Railroad 
Company  read  a  paper  on  "Residence 
Lighting  with  Particular  Reference  to 
House-Wiring  Campaigns."  C.  H.  B. 
Chapin,  secretary,  and  H.  C.  Deffen- 
baugh,  assistant  secretary  of  the  asso- 
ciation, introduced  the  subject  of  "Serv- 
ice Charge,"  by  which  was  meant  the 
service  charge  portion  of  a  rate  and  not 
a  charge  for  service  connection. 
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Municipalities  Empowered  t<»  Operati 
Utilities.      I >r      Brumbaugh     of 

Pennsylvania    has   signed    B    bill    author- 
izing municipalities  to  lease  and  operati 

light,    heat    and    power    plants    and    sys- 

tem    and  other  public  utility  properties! 
Co-operative  Campaign  of  Pacific  Gal 

&  Electric  Company. — The  following 
supplements  the  statement  of  S.  V.  Wal- 
ton, manager  commercial  department 
Pacific  Gas  &  Electric  Company,  at  the 
convention  of  the  Pacific  Coast  Section] 
National  Electric  Light  Association,  as 
reported  in  the  ELECTRICAL  WORLD  Ol 
April  28,  1917,  page  815:  Mr.  Walton's 
statement  at  the  Riverside  convention 
with  reference  to  the  number  and  ca-  I 
pacity  of  appliances  put  out  in  the  co- 
operative campaign  last  year  was  to 
the  effect  that  approximately  45,000 
pieces,  having  a  total  rating  of  approxi-  I 
mately  27,000  kw.,  were  sold  by  the  I 
various  jobbers  participating  in  the  | 
campaign.  The  majority  of  these  sales 
were  made  in  the  territory  of  the  Pa- 
cific Gas  &  Electric  Company,  although, 
of  course,  a  certain  number  were  on 
lines  other  than  those  of  that  company, 
as  the  territory  served  by  the  jobbers 
is  more  extended  than  that  served  by 
the  Pacific  Gas  &  Electric  Company. 

Military  Census  of  New  York  City 
Factories  and  Mercantile  Establish- 
ments.— New  York  State  proposes  to 
take  a  census  and  inventory  of  the 
military  resources  of  the  State  under 
laws  passed  this  year  and  the  State 
military  law.  A  director  of  the  census 
has  been  appointed  for  each  county  and 
one  for  New  York  City.  E.  P.  Good, 
rich,  member  of  the  American  Society 
of  Civil  Engineers,  has  been  given  the 
latter  post.  A  preliminary  enumera- 
tion has  shown  that  in  Greater  New 
York  there  are  about  3200  factories  and 
mercantile  establishments,  in  which  are 
employed  400,000  persons.  It  was 
believed  that  this  large  group  of  per- 
sons could  be  readily  segregated  and 
returns  secured  from  them  in  their 
places  of  employment.  Director  Good- 
rich has  asked  Alfred  D.  Flinn,  mem- 
ber of  the  American  Society  of  Civil 
Engineers,  to  organize  a  volunteer  force 
among  engineers  of  the  various  branches 
of  the  profession  in  New  York  City  to 
take  this  part  of  the  census.  It  is  esti- 
mated that  400  or  more  engineer  can- 
vassers will  be  needed,  each  giving  two 
full  days  or  more  of  his  time.  Letters 
giving  further  information  and  for- 
warding pledge  cards  will  be  sent  to  the 
engineers  of  New  York  City  in  the 
near  future.  If  any  of  the  Electrical 
World  readers  are  able  to  help,  and  do 
not  receive  such  an  invitation,  they  may 
communicate  with  Director  Goodrich  or 
Mr.  Flinn  at  room  904,  261  Broadway. 
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A.    S.    M  ALLISTER 


A.  S.  McAllister,  consulting  electrical 
and  illuminating  engineer,  and  former 
editor  of  the  Electrical  World,  is  one 
of  the  three  vice-presidents  elected  at 
the  annual  meeting  of  the  American 
Institute  of  Electrical  Engineers  last 
week.  Dr.  McAllister  was  born  Feb. 
24,  1875,  at  Covington,  Va.,  where  he 
received  his  early  education.  Upon 
graduation  from  Pennsylvania  State 
College  in  1898  he  worked  at  mines 
near  Windber,  Pa.,  during  that  year  and 
the  next,  where  he  gained  experience 
in  electric  locomotive  operation.  In 
the  following  year  he  went  to  the  West- 
inghouse  works  at  East  Pittsburgh, 
Pa.,  where  he  studied  practical  manu- 
facturing details  of  direct-current  and 
alternating-current  machinery.  In  1901 
he  completed  a  post-graduate  course 
in  electrical  engineering  at  Cornell 
University,  and  in  1905  he  received  the 
degree  of  Ph.D.  From  1901  to  1904  he 
was  instructor  in  physics  and  applied 
electricity  at  Cornell,  being  appointed 
in  1904  to  an  assistant  professorship 
in  electrical  engineering.  The  follow- 
ing year  Dr.  McAllister  joined  the  staff 
of  the  Electrical  World  as  associate 
editor,  becoming  editor  of  the  paper  in 
1913.  In  1915  he  resigned  to  take  up 
engineering  work  as  consulting  engi- 
neer. Dr.  McAllister  is  particularly 
well  known  for  his  pioneer  work  in  il- 
luminating engineering  and  in  the  de- 
sign of  alternating-current  motors.  He 
has  contributed  largely  to  contempo- 
rary engineering  literature  both  in  the 
form  of  original  articles  and  in  text- 
books which  are  widely  used.  Dr.  Mc- 
Allister is  a  fellow  of  the  Institute  and 
a  past-president  of  the  Illuminating  En- 
gineering Society,  besides  being  affili- 
ated with  many  other  technical  associa- 
tions of  national  scope. 

H.  B.  Joyce,  who  was  formerly  power 
engineer  of  the  United  Electric  Light  & 
Power  Company,  has  severed  his  recent 
connection  with  the  Roth  Wind  Power 
&  Ventilator  Company  to  return  to  the 
United  company,  where  he  resumes  the 
direction  of  the  activities  of  its  power 
bureau.  Mr.  Joyce  received  his  engi- 
neering degree  from  Cornell  University, 
and  was  foreman  of  the  test  department 
of  the  New  York  Edison  Company  for 
five  years.  During  his  previous  con- 
nection   with    the    United    company,    a 


number  of  very  large  power  contracts 
were  secured  through  him  with  com- 
panies engaged  in  refrigeration,  metal 
refining  and  manufacturing  industries. 

S.  J.  Dill,  vice-president  of  the  United 
Gas  &  Electric  Engineering  Corpora- 
tion, who  was  temporarily  placed  in 
charge  of  the  operation  of  the  com- 
pany's Northern  properties,  succeeding 
George  B.  Tripp,  will  devote  his  time 
to  the  oil  interests  of  the  corporation, 
having  recently  been  elected  president 
of  the  Utilities  Oil  &  Refining  Corpo- 
ration, which  owns  a  large  producing  oil 
property  in  southern  Kansas. 

Bruce  Cameron,  superintendent  of 
transportation  of  the  United  Railways, 
St.  Louis,  was  elected  president  of  the 
Missouri  Association  of  Public  Utilities 
at  its  1917  annual  convention  last  week. 
Mr.  Cameron  was  born  in  Nevada,  Mo., 
in  1877.  He  became  connected  with  the 
United  Railways  in  1901,  and  in  1906  he 
was  appointed  superintendent  of  trans- 
portation, which  position  he  still  holds. 
In  addition  to  his  operating  work,  he 
has  been  active  in  the  welfare  work  of 
the  company. 

Frederick  Bedell,  professor  of  applied 
electricity,  Cornell  University,  was 
elected  one  of  the  vice-presidents  of  the 
American  Institute  of  Electrical  Engi- 
neers at  the  annual  meeting  last  week. 
Professor  Bedell,  who  is  widely  known 
as  a  writer  of  textbooks  for  elec- 
trical engineering  students,  has  made 
very  valuable  contributions  to  the  art 
in  his  research  studies  of  alternating- 
current  phenomena,  especially  as  af- 
fected by  wave  form.  Born  in  Brook- 
lyn, April  12,  1868,  his  family  moved 
to  Montclair,  N.  J.,  four  years  later, 
where  he  received  his  early  education. 
In  1890  he  was  graduated  from  Yale 
University,  later  pursuing  graduate 
studies  in  science  and  engineering  at 
Cornell  University,  where  he  was  a  fel- 
low in  electrical  engineering  from  1891 
to  1892.  During  the  following  year  he 
was  an  instructor  in  physics  at  Cornell, 
and  from  1893  to  1904  was  assistant 
professor  of  physics.  In  1904  he  was 
appointed  professor  of  applied  elec- 
tricity, which  chair  he  now  holds.  He 
was  one  of  the  three  editors  of  the 
Physical  Review  from  its  foundation  in 
1893  through  1912,  during  which  period 
the  Review  was  controlled  by  Cornell 
University,  and  in  1913  was  appointed 
its  managing  editor  when  the  American 
Physical  Society  accepted  its  control. 
Professor  Bedell  had  been  very  active 
in  engineering  and  scientific  association 
work  and  is  a  fellow  of  the  American 
Association  for  the  Advancement  of 
Science.  In  1914  he  was  elected  a  man- 
ager of  the  A.  I.  E.  E.  for  a  period  of 
three  years,  and  has  served  on  a  num- 
ber of  committees  of  the  Institute,  in- 


cluding the  library  committee,  standards 
committee  and  international  electro- 
technical  committee.  He  was  a  mem- 
ber of  the  International  Electrical  Con- 
gress held  in  Chicago  in  1893,  and  the 
following  year  in  St.  Louis,  and  also 
was  a  member  of  the  Jury  of  Awards  of 
the  Department  of  Electricity  of  the 
Louisiana  Purchase  Exposition  in  1904. 
Professor  Bedell  is  the  inventor  and 
patentee  of  various  improvements  in 
telegraphy,  telephony  and  power  trans- 
mission, including  a  system  for  the  joint 
transmission  of  direct  and  alternating 
currents. 

H.  C.  Cummins,  formerly  assistant 
general  manager  of  the  Northern  States 
Power  Company,  has  been  transferred 
to  the  Chicago  office  of  H.  M.  Byllesby 
&  Company. 

B.  O.  Lund,  superintendent  of  the 
Northern  States  Power  Company,  Still- 
water division,  has  been  appointed  suc- 
cessor to  A.  S.  Cummins  as  manager  of 
the  district. 

A.  S.  Cummins,  formerly  manager  of 
the  Northern  States  Power  Company, 
Stillwater  division,  has  been  transferred 
to  the  New  York  office  of  H.  M.  Bylles- 
by &  Company. 

T.  D.  Crocker,  assistant  general 
manager  of  the  Minneapolis  General 
Electric  Company,  has  been  appointed 
assistant  general  manager  of  the  North- 
ern States  Power  Company,  to  succeed 
H.  C.  Cummins,  who  has  been  trans- 
ferred to  Chicago.  Mr.  Crocker  was 
graduated  from  the  school  of  electrical 
engineering  of  the  Ohio  State  Univer- 
sity with  the  class  of  1904,  going  with 
the  Milwaukee  (Wis.)  Electric  Railway 
&  Light  Company  upon  completion  of 
his  course.  He  rose  during  his  eight 
years  with  that  company  through  sev- 
eral positions  in  the  operating  depart- 
ments to  be  general  superintendent  of 
the  central  heating  department  and 
later  commercial  engineer  for  the  com- 
pany. In  1912  he  became  commercial 
engineer  for  the  Consumers'  Power 
Company  at  St.  Paul,  Minn.,  and  later 
was  transferred  to  Minneapolis,  becom- 
ing assistant  general  manager  of  the 
local  company,  which  position  he  has 
held  until  his  recent  promotion.  In 
1915  he  was  elected  president  of  the 
Minnesota  Electrical  Association. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  <>/  the  Trade  for  the  Manufacturer!  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on  Industrial  Activities  and  Business  Methods 


HIGHER  PRICES  FOR  LIGHTING 

GLASSWARE  ARE  EXPECTED 

U       I'aced    with    Possibility    of    Government's 
Taking  Over  50  Per  Cent  of  Output  of 
Chemical   Companies 

Considerable  uncertainty  prevails  at  present  in  the  light- 
ing fixture  glassware  trade.  A  statement  has  gone  out  thai 
the  government  will  draw  on  chemical  companies  for  50  per 

cent  o!'  their  output,  and  as  this  includes  soda  ash  and 
BUlphate  Of  soda,  besides  other  chemicals  necessary  to  the 
production   Of  glass,   the   factories  are   faced  with   B  serious 

problem.  Factories  arc  having  great  trouble  this  year  in 
Becuring  a  sufficient  amount  of  these  chemicals  to  keep 
going,  therefore  a  curtailment  of  50  per  cent  is  naturally 
causing  no  small  concern  to  producers. 

Ordinarily  glass  furnaces  close  down  at  the  end  of  June 
for  the  hot  weather,  when  repairs  and  alterations  are  made. 
This  year  there  is  a  possibility  that  the  customary  shut- 
down may  as  far  as  possible  be  dispensed  with,  or  at  least 
shortened  in  duration.  No  definite  step  has  been  taken  on 
the  matter,  however. 

That  prices  on  lighting  glassware  will  be  higher  in  the 
near  future  seems  practically  certain.  Just  when  the  higher 
prices  will  go  into  effect  and  how  great  the  advance  will 
be  it  is  not  possible  to  foresee  at  this  time,  but  it  is  known 
that  manufacturers  are  working  on  new  schedules  and  have 
advised  branch  offices  to  expect  them. 

Owing  to  the  uncertainty  regarding  the  possibility  of 
maintaining  production  and  because  the  increased  value  will 
warrant  it  the  trade  is  being  urged  from  different  directions 
to  secure  its  stock  of  glassware  before  it  may  be  too  late. 
A  perceptible  falling  off  in  the  demand  for  lighting  glass- 
ware, particularly  certain  kinds,  has  been  noticed.  The 
entrance  of  this  country  into  the  war,  it  is  felt,  has  been 
the  cause. 


TURBINE  PRODUCTION 

SOLD  OUT  FAR  AHEAD 

Central  Stations  Anticipate  Necessity  for  Increased 

Generating  Facilities — Demand  for  Units 

of    Larger    Size    Noticed 

Each  week  sees  the  productive  facilities  for  steam  tur- 
bines booked  further  and  further  ahead.  Capacity  for  the 
present  year  is  sold  out,  and  with  the  exception  of  some 
of  the  smaller  sizes  production  for  1918  has  been  con- 
tracted for.  In  the  very  large  sizes  one  manufacturer  has 
but  little  left  of  1919  production,  and  is  now  even  booking 
orders  for  1920  delivery.  Only  last  week  the  largest  single 
order  on  record,  200,000  kw.,  was  placed.  This  order,  which 
contains  a  number  of  35,000-kw.  units,  will  not  be  ready 
for  delivery  until  probably  well  into  1918  or  1919. 

Last  year  the  demand  for  steam  turbines  eclipsed  all 
previous  records,  but  it  seems  evident  that  the  business 
in  1917  will  establish  a  much  higher  record.  Already  in 
certain  districts  the  present  year's  business  has  gone  ahead 
cf  the  entire  business  done  in  1916. 

Realizing  the  sold-up  condition  of  the  market  and  antici- 
pating the  need  that  will  be  felt  before  long,  a  well-defined 
tendency  has  been  noticed  on  the  part  of  central  stations 
to  place  orders  for  distant  deliveries.  As  a  result  of  the 
fuel  situation  central  stations  have  this  year  taken  on  a 
very  large  power  load,  and  this  load  is  continually  being 
added  to.  Consequently  many  stations  are  fast  approaching 
their  limit  in  generating  facilities.  In  fact,  there  are  some 
that  have   already   reached   this   condition   and    are   not  in 


.1  position  to  take  on  further  loads  until  additional  equip 
ment   is    received. 

All  through  the  market  the  tendency  1  particularly 
marked    to    purcha .  .•    larger     Izs     than    formerly.     Quite 

U    few  orders   have   been    received    lately    foi    86,000   kw.   unit 
But  a    few   years  ago  a   200,000-kw.    unit    w.i:     hailed   a 

remarkable  In  size.     Not  only  are  turbines  increasing  in 

Size,    but    they    are    working    under    higher    steam    pres:  n 
These  COnditlone   have  been   stimulated   by   the   pre  ent   rapid 
rise    in    operating    costs.       The    larger    units,    with    higher 
team   pressures,  give  greater  economies  of  operation. 

Additions  to  factory  space  will  permit  of  a  much  larger 
output  of  turbines  this  year  than  last,  and  it  is  owing  to 
this  increased  factory  space  that  the  market  is  not 
farther  ahead  than  it  is.  The  manufacturers  are  doing 
everything  in  their  power  to  increase  and  stimulate  produc- 
tion, but  the  excessive  demands  have  been  greater  than 
manufacturing  facilities. 

Not  only  has  the  central  station  business  been  large,  but 
the  demand  for  smaller  units  has  kept  up.  These  units,  of 
course,  can  be  supplied  much  quicker  than  the  larger  ones. 

Prices  have  advanced  somewhat,  owing  to  the  increased 
costs  of  manufacture.  Castings  and  shapes  are  still  ad- 
vancing, and  tend  to  swell  the  cost  to  produce  turbines. 


MANY  CONCERNS  MOVING 

INTO  LARGER  OFFICES 

Increased  Volume  of  Business  Causing  Trade  Rap- 
idly to  Outgrow  Present  Quarters — Activity 
Not   Confined   to   Large    Concerns 

Since  the  beginning  of  the  year  there  has  been  a  percepti- 
ble movement  in  the  electrical  trade  toward  larger  office 
quarters.  This  is  but  one  indication  of  the  rapid  growth  of 
the  electrical  business,  but  it  serves  rather  as  evidence  on 
the  part  of  some  manufacturers  that  the  present  volume  of 
business  is  not  expected  to  be  greatly  lessened.  This  activity 
is  not  confined  to  any  single  group,  but,  it  has  been  noticed, 
applies  to  all  lines  and  to  the  very  large  as  well  as  to  the 
very  small  concerns.  More  space  has  become  necessary, 
and  numbers  of  district  offices  are  weekly  seeking  larger 
quarters.  This  is  owing  entirely  to  the  tremendous  vol- 
ume of  business  now  being  carried. 


PRICES  OF  HEATING 

APPLIANCES 


GO    HIGHER 


Demand  Noticed  to  Be  Falling  Off  in  Certain  Locali- 
ties— Prospects  Not  so  Hopeful  as 
Could    Be    Desired 

Effective  the  first  of  June,  prices  on  electric  heating  ap- 
pliances generally  will  be  higher.  This  latest  advance,  it 
is  understood,  brings  flatirons  up  to  $5  list. 

The  increased  prices  have  been  necessitated  by  the  unpre- 
cedented high  cost  of  materials  and  labor.  Iron  and  steel, 
which  enter  largely  into  all  heating  appliances,  have  been 
one  of  the  principal  items. 

In  certain  sections  of  the  country,  particularly  in  the 
New  England  States  and  along  the  Atlantic  seaboard,  there 
is  very  little  new  business  being  done  on  heating  appliances. 
The  factories  are  running  at  full  speed,  but  these  orders 
were  taken  previously  for  this  year's  delivery.  The  central 
stations  apparently  have  purchased  to  the  full  extent  of 
their  1917  requirements.  Department  stores  are  not  pur- 
chasing  and    they    are   finding   conditions    so    dull    just    at 
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present  that  it  is  doubtful  if  much  purchasing  can  be  ex- 
pected from  this  direction  for  some  time. 

The  summer  season,  which  ordinarily  is  a  dull  season  for 
wholesale  trade  in  appliances,  is  coming  on,  and  according 
to  present  indications  may  be  duller  than  usual.  With 
higher  prices,  which  are  undoubtedly  necessary,  and  with 
the  falling  off  in  demand  owing  to  the  war  the  prospects 
for  the  next  few  months  as  regards  heating  appliances  are 
not  as  hopeful  as  they  might  have  been  otherwise. 


EXISTING   CONDITIONS   IN 

WIRE   AND   CABLE   MARKET 

While   Certain   Kinds  of  Construction   Have   Fallen 

to  a  Minimum,  They  Have  Been  Offset  by 

Gains  in  Industrial  Development 

According  to  all  reports,  conditions  in  the  market  for 
copper  wire  and  cable  continue  to  be  very  favorable.  It  is 
known  that  construction  of  certain  kinds  has  been  cut  to  a 
minimum,  but  this  is  made  up  for  by  the  tremendous  in- 
creases in  industrial  construction.  An  additional  stimulus 
will  undoubtedly  be  given  to  the  market  by  the  government's 
program  for  the  expenditure  of  $1,000,000,000  in  small  ships 
for  transporting  supplies  to  Europe. 

Recent  reports  to  the  Habirshaw  Electric  Cable  Company, 
Inc.,  and  the  Electric  Cable  Company  from  correspondents 
ii.  the  South,  Middle  West  and  Far  West  point  to  favorable 
conditions.  The  reports,  as  printed  in  the  companies'  offi- 
cial publication,  The  Wire  Message,  are  as  follows : 

Atlanta — Business  conditions  very  favorable;  good  volume 
of  construction;  much  building  in  prospect. 

Chicago — Business  normal;  conditions  good;  central  sta- 
tion and  contracting  work  fair. 

Los  Angeles — Collections  and  money  slightly  tighter; 
residences  and  small  building  at  a  standstill;  big  business 
optimistic;  our  sales  ahead  of  ability  to  supply. 

Minneapolis — More  conservatism  apparent;  unsettled 
price  conditions;  business  good,  but  in  small  orders. 

Salt  Lake  City — Prospect  good;  our  business  shows  in- 
crease over  last  year. 


REASONS  FOR  INCREASE 

IN  THE  PRICES  OF  RANGES 

Higher  Production  Costs  Cited  with  Details  Concern- 
ing Difference  in  Price  Between  Gas 
and  Electric  Ranges 

That  the  trade  has  not  been  sufficiently  educated  as  to 
the  reasons  necessitating  the  increases  in  the  price  of  elec- 
tric ranges  that  have  gone  into  effect  in  the  last  year  and 
a  half  was  explained  in  the  Electrical  World  of  last 
week.  In  order  to  overcome  this  condition  and  lay  its  cards 
on  the  table,  one  of  the  prominent  electric  range  manufac- 
turers is  mailing  with  a  revised  price  list  effective  June 
1  a  folder  telling  briefly  the  extent  to  which  production 
costs  have  increased  and  also  some  details  about  the  differ- 
ence in  price  of  gas  and  electric  ranges. 

Within  the  past  year  labor  costs  have  jumped  32  per 
cent,  resistance  wire  150  per  cent,  porcelain  bricks  150  per 
cent,  and  steel  350  per  cent.  These  are  but  a  few  of  the 
raw  materials  entering  the  make-up  of  a  range.  The 
product  of  this  particular  manufacturer  has  taken  an  in- 
crease of  only  30  per  cent.  Three  increases  took  place  this 
past  year  because  the  company  did  not  want  to  raise  its 
prices  a  penny  more  than  was  absolutely  necessary  at  these 
different  times.  Its  margin  of  profit  to-day  is  a  great  deal 
smaller  than  it  was  a  year  ago. 

Regarding  comparative  gas  and  electric  range  prices,  a 
four-burner  gas  range  and  a  four-burner  electric  range  of 
the  same  style  and  capacity  were  chosen.  With  the  excep- 
tion of  the  gas  range  burners,  the  electric  range  of  this 
concern  has  everything  that  is  on  a  gas  range,  in  addition 
to  $23  worth  of  surface  burners,  $12  worth  of  oven  burners, 
$10  worth  of  switches,  $3  worth  of  fuse  plugs  and  fuse 
blocks,  and  from  $10  to  $15  more  for  connecting  wires, 
terminals,  bushings,  asbestos  linings,  oven  installation,  and 


the  high-priced  skilled  labor  it  takes  to  assemble,  weld  and 
connect  all  the  intricate  electrical  parts.  This  is  an  addi- 
tional total  of  from  $58  to  $63. 

On  the  two  oven  burners  of  this  concern's  product  there 
are  198  parts.  There  are  172  electric  spot  welds.  Each 
one  takes  considerable  hand  work  on  the  part  of  nineteen 
skilled  workmen.  In  other  words,  the  electric  range  busi- 
ness is  an  electrical  proposition,  not  a  stove  business,  it  is 
pointed  out,  and  that  is  why  the  cost  of  an  electrical  range 
should  not  be  compared  with  the  cost  of  a  gas  range  any 
more  than  should  the  cost  of  an  automobile  with  the  cost  of 
a  buggy. 


FEW  NEW  PRODUCTS  ARE 

NOW  BEING  DEVELOPED 

Most  New  Pieces  of  Apparatus  Appearing  Are  Only 

Improved  Types  of  Equipment  Already 

on   the   Market 

Development  of  new  products  is  becoming  less  and  less. 
Most  of  the  development  work  being  done  by  manufacturers 
is  in  improvements  to  types  already  on  the  market.  Slight 
changes  here  and  there  to  improve  operation  or  to  cut 
down  the  expense  of  manufacture  constitute  the  bulk  of 
this  activity. 

Since  the  outbreak  of  war-order  activity  in  the  fall  of 
1915,  new  development  work  has  received  less  attention. 
The  manufacturers  had  neither  the  time  nor  the  space 
necessary  to  devote  to  experimentation.  Now  there  is  an 
added  reason  for  postponing  this  work.  The  price  of  labor 
and  materials  is  so  high  that  it  practically  prohibits  the 
laboratory  experiments  necessary  to  produce  a  product  that 
is  of  commercial  value. 

Under  normal  conditions,  this  character  of  work  is  very 
expensive,  and  with  prices  of  material  as  high  as  they  now 
are,  and  without  the  incentive  of  competition  to  make  new 
products  necessary,  it  is  not  difficult  to  understand  why 
manufacturers  should  postpone  developing  new  apparatus 
until  present  conditions  change. 


METALS  MARKET  SHOWS  LITTLE 

CHANGE  IN  WEEK  JUST  PAST 

Lead  Prices  Feel  War  Stimulation,  Copper  Slightly 


Easier 


in 


Sluggish 


Market 


There  has  been  but  little  change  during  the  past  week  in 
the  metals  market.  Lead  apparently  has  felt  the  stimulation 
of  war,  and  at  this  writing  the  outside  price  was  quoted  at  11 
cents.  Copper  is  somewhat  easier  than  last  week  in  a  slug- 
gish market.  Tin  is  still  strong,  although  slightly  lower 
than  last  week,  probably  owing  to  technicalities.  The  old- 
metals  market  had  strengthened  slightly  during  the  week. 

Electrolytic  copper  was  quoted  nominally  on  Tuesday  as 
follows:  May,  32.25  cents;  June,  31.25  cents;  July,  30.25 
cents;  third  quarter,  29  cents,  and  fourth  quarter,  28  cents. 


NEW   YORK    METAL   MARKET   PRICES 

, May  15 ,     , May  22 N 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper:                                                   £       s     d  £       s     d 

London,  standard  spol 130     0     0  130     0     0 

Prime    Lake    32.00      to  33.00t  31.50      to  32  50t 

Electrolytic     32.25       to  32.75f  32.00      to  32  not 

Casting    30.87V2  to  31.12%t   30.00       to  31.00t 

Copper  wire  base 37.50f  37.00      to38.00f 

Lead     9.50  io.no 

Nickel    50.00  50.00 

Sheet  zinc,   f.o.b.   smelter 19.00  19  00 

Spelter,    spot    9.30      to    9  9.42V,  to    9.67V> 

Tin,   Straits    66.00  65.62^ 

Aluminum,  98  to  99  per  cent.  .56.00       to  58.00t  56.00       to  58.00t 

OLD    METALS 

Heavy  copper  and  wire 27.00      to  28.00  28.50      to  29.50 

Brass,  heavy    17.00      to  18.00  17.00      tol8.00 

Brass,   light    13.00       to  14.00  14.00       to  14.50 

Lead,  heavy   8.50       to    8.75  9.00       to    9.25 

Zinc,  scrap   6.50      to    7.00  6.75      to    7.00 

tNomlnal. 


I.  I',  \      I    K  I  i     A   I 


W  U  KLtU 


VOL.   89,    NO.   Jl 


Current  Prices  of  Electrical  Supplies 

riu-  pricei  quoted  arc  those  prevailing  In  ■tandard  package  01  specified  loti  oo  apparatui  and  ap- 
pliances in  Baatern  and  Middle  weal  tnarketi  at  the  beginning  <>i  business  <>n  Monday  ol  thii  week. 
riiey  .iic-  m  .til  uses  tiie  net  pi u  es  <>i  pines  subject  to  diacounti  From  standai d  listf  to  contractora, 
central  itationa,  dealeri  .mil  othen  engaged  in  the  reaale  oi  such  goods. 

Pricee  In  Southern  and  otha  nearby  markete  will  rule  about  the  same  as  those  in  the  Middle 
West,  although  alight  modification!  to  covei  Increased  freight  and  local  demands  should  be  expected. 
In  the  I  .11  West  .mil  on  the  Pacifil  CoMl  the  prevailing  pi  u  es  are  naturally  higher,  covering  as  they 
must  Increased  freight  .mil  the  necessity  of  larger  stocks  with  Increased  interest  and  warehouse 
Charges  on  account  Oi  tin-  distances  From  sources  of  supply,  infrequent  turnover  of  stock  and  uncer- 
tainty as  to  delivery  of  goods  in  transit  Moreover,  the  l«'ar  West  presents  a  wide  variation  in  demand 
due  to  a  small  population  spiead  over  a  wide  area  in  agricultural  and  mining  communities,  as  con- 
ted  with  the  denser  population  of  the  East  and  Middle  West,  their  nearness  to  the  source  of  supply, 
the   more  frequent   turnover  in   stocks  and   the  constant   demands  which   arise   in   industrial   centers. 


ARMORED    CONDUCTORS.    FLEXIBLE    STEEL 

Sinai*  ' 'onduotoi 

,-List.  per  1000  Ft.-^, 

i;    x   s.  Slie                                                             ChicaK"  N.  Y. 

No.     i  l     m<Ii,I *•'.!  00  $61.00 

No.     I-'    BOlld 71.00  71.00 

No.      Id     BOlld ' 90.00 

No        S     solid 106.00  106.00 

NO        S     solid 1  145.00 

No.    io    stranded 95.00  ,  ?-?°o 

No      8    Btranded 115.00  H^OO 

No      6    Btranded 160.00  160.00 

No.       i    Btranded 205.00 

No.       2    stranded 266  00  266.00 

No.      i    Btranded 815.00  815.00 

Twin-Conductor 

No.     14     solid 104.00  104.00 

No.     12    solid         ....                       ......   lfg.00  lfS.OO 

No.     10     solid 185.00  185.00 

No.       S     stranded 235.00  235.00 

No.      6    Btranded 5Z952  I«aS 

No       ;    stranded 75.00  575.00 

DISCOUNT  PER  1000  FT. 

Single-Conductor 

No.  14  solid :                                                              Chicago  N.  T. 

Less    than    coil    +10%  +  10% 

Coil   to   1000   ft —10%  3% 

No.  12  solid:                                                                    _  _uine/ 

Less    than    coil    +10%  +10% 

Coil    to   1000    ft —10%  3% 

Twin-Conductor 

No.   14   solid:  __ 

Less   than    coil    +10%  +  ™% 

Coil  to  1000  ft —10%  i% 

No.  12  solid :                                                             ,  , ...  1ftcr 

Less  than  coil    +  1"  ,'  x} j 

roil    to    1000    ft — in    , 


ATTACHMENT    PLUGS 


Std.  Pkg.  Chicago 

Benjamin    No.    903 100  $0.25 

Hubbell   No.    5406 250  .30 

Bryant     No.     706 100  .25 

G.    E.    50996 250  .22 

Discount  Chicago 
Less  than   1/5  std.   pkg.: 

Benjamin   No.    903    12% 

Hubbell   No.   5406    +10% 

Bryant  No.  706    tln%° 

G.    E.    50996    +20% 

1/5  to  std.  pkg.: 

Benjamin    No.    903    20% 

Hubbell   No.    5406    "mS 

Bryant  No.  706   Net 

G.   E.   50996    Net 

!?njaSfnNe ,903   44% 

Hubbell  No.  5406 ~      * 

Bryant  No.   706    30% 

G     E.    50996    —30% 


-List- 


BATTERIES,    DRY 

,—No.   6  Regular-^, 

Each  Net  Chicago  N.  Y. 

Less  than   12    $0.35  $0.35 

12    to   50 30  .30 

50    to   barrel    £»0  -§° 

Barrel     lots     ^  ■-* 


, — No.   6 
Chicago 
$0.35 
.30 
.265 
.25 


N.  Y. 

$0.25 
.30 
.25 
.22 

N.  Y. 

12% 
+  20% 
+  20% 
+  20% 

20% 
20% 
20% 
20% 

44% 
34% 
34% 
34% 


Ignitor — ^ 
N.  Y. 
$0.35 
.30 
.29 
.25 


CONDUIT,    METALLIC    FLEXIBLE 

, List  per  100  Ft. — N 

gize    In                                      Feet  per  Coil        Chicago  N.  Y. 

-/1R  '                               250                    $5.00  $5.00 

2/ib ...         250                      7.50  7.50 

7? 100                     10.00  10.00 

2? 50                     13.00  13.00 

,  "* 50                     21.00  21.00 

1., 50                     26.00  26.00 

}Yt 25-50                     35.00  35.00 

1% 25-50                     45.00  45.00 

^j, i 25-50                     52.00  52.00 


CONDUIT,    METALLIC    FLEX  I  BLE— CONTI  NU  ED 

Single  Strip  •%"  Double  Snip 

Chicago     N.    V.  Chicago     N.    V. 

Less   than   COil    per    L000    ft.    net.  .$75.00      $75.00  $78.75      $82.50 

i   ' I  I'    per   1000  it.,  net.    68.7G       69  80  71.26 

%"  Single  Strip  '■'."  Double  Strip 

Chicago     N.   v.  Chicago     N    y 

l.ess  than  coil  per  I ft  .  net      $100.00   $100.00  $105.00  $110.00 


CONDUIT,    NON-METALLIC    FLEXIBLE 


r- List,  per  Foot^ 

Size,   in.         Chicago  N.  Y. 

7/32 $0.05%  $0.05% 

'/4 06  .06 

% 09  .09 

% 12  .12 

% 15  .15 

:;, 18  .is 


, 7/32 

Per  1000  Ft.  Net.  Chicago 

Less   than    $15.00    list.  ..  .$55.00 

$15.00    to    $60.00    list 27.50 

$60.00    to    $150.00    list....    24.75 


List,   per    !■'< .ot 


N.  Y. 

$60.00 
27.00 
23.50 


CONDUIT,    COUPLINGS    AND    ELBOWS,    RIGID    IRON 

(Card  No.  38) 

Conduit,  List  per  Foot 
Size.  in.  Chicago  N.  Y. 

% $0.08%  $0.08% 

% 08%  .08% 

% 08%  .08% 

% 11%  .11% 

1 17  .17 

1% 23  .23 

1% 27%  .27% 

2 37  .37 

2% 58%  .58% 

3.T 76%  .76% 

Couplings.  List,  Each  Elbows,  List,  Each 

Size,  in.                       Chicago  N.  Y.  Chicago  N.  Y. 

% $0.05  $0.05  $0.19  $0.19 

% 06  .06  .19  .19 

% 07  .07  .19  .19 

% 10  .10  .25  .25 

1 13  .13  .37  .37 

1% 17  .17  .45  .45 

1% 21  .21  .60  .60 

2 28  .28  1.10  1.10 

2% 40  .40  1.80  1.80 

3. 60  .60  4.80  4.80 

Discount,  Discount, 

r-Vt  In.  to  %  In.^       , — %  In.  to  3  In. — . 
Chicago         N.  Y.         Chicago         N.  Y. 

Less  than  2500  lb 3.8%  7%  6.8%  10% 

2500  to  5000  lb 5.8%  9%  8.8%  12% 

(For  galvanized  deduct  six  points  from  above  discounts.) 

FLATIRONS 

Chicago  N.  Y. 

List $5.50  $5.00 

Discount'  '. 30%  30% 


FUSES,    INCLOSED 

250-Volt  Std.  Pkg. 

3-amp.    to      30-amp 100 

35-amp.    to      60-amp 100 

65-amp.    to    100-amp 50 

110-amp.    to    200-amp 25 

225-amp.    to    400-amp 25 

450-amp.    to    600-amp 10 

600-Volt 

3-amp.    to      30-amp 100 

35-amp.    to      60-amp 100 

65-amp.    to    100-amp 50 

110-amp.    to    200-amp f5 

225-amp.    to    200-amp 25 

450-amp.    to    600-amp 10 


Chicago 

N.  Y. 

$0.25 

$0.25 

.35 

.35 

.90 

.90 

2.00 

2.00 

3.60 

3.60 

5.50 

5.50 

$0.40 

$0.40 

.60 

.60 

1.50 

1.50 

2.50 

2.50 

5.50 

5.50 

8.00 

8.00 
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FUSES,    INCLOSED— CONTINUED 
Chicago 

28% 


Discount 

List 

Discount    :;s', 


N.  Y. 

28% 


Per  100  Net. 
Less  than  1/5  std.  pkg.    . 
1/5  to  std.  pkg 

Standard  package,  500. 


FUSE   PLUGS 
.'!-.!  mp.   to   30-Arnp. 


List,  $0.07. 


Chicago 

X     Y. 

.$6.25 

$5.25 

.    5.25 

4.50 

LAMPS,    MAZDA 

105  to  125   Volta 

, List,   E 

Regular,  clear :                                    Std.  Pkg.  Chicago 

10   to   40-watt — B    100  $0.27 

60-watt — B    100  .36 

100-watt — B    24  .65 

75-watt — C     50  65 

100-watt — C     24  1.00 

200-watt — C    24  2.00 

300-watt — C     24  3.00 

Round  bulbs,  3% -in.,  frosted: 

15-watt — G    25     50  .50 

25-watt — G    25     50  .50 

40-watt — G    25     50  .50 

Round   bulbs.    3% -in.,   frosted: 

60-watt — G    30     24  .72 

Round  bulbs,  4% -in.,  frosted: 

100-watt— G    35     24  1.05 

, Discou 

Chicago 

Less    than    std.    pkg Net 

Std.   pkg 10% 

LAMP  CORD 
CoUon-Covered,  Type  C,  No.  18 

,— Per  1000  Ft. 
Chicago 

Less  than  coil    (250  ft.)    $37.52 

Coil  to   1000  ft 28.14 

LAMP    GUARDS,    WIRE 
Per  100  Net  Chicago 

Less  than   50,  Matthews   16-cp $20.00 

Less  than  1/5  std.  pkg.  Hubbell 28.35 

Less  than  36,  60-watt  Loxon   30.00 


1.05 


Net--, 

N.  Y. 

$35.17 

26.73 


N.   Y. 

$20.00 
29.00 
25.00 


OUTLET    BOXES 

Union                                                                      , — Black.  List,  per  100^ 

Cat.   No.                                                                    Chicago  N.  Y. 

101    $30.00  $30.00 

102    30.00  30.00 

103    25.00  25.00 

106    20.00  20.00 

Union                                                                       , — Galv..  List,  per  100-> 

Cat.   No.                                                                    Chicago  N.  Y. 

101    $30.00  $30.00 

102     30.00  30.00 

103     25.00  25.00 

106     20.00  20.00 

, Black ,  r— Galvanized^ 

Discount  Chicago       N.  Y.  Chicago     N.  Y. 

Less  than  $10.00  list   40%           List  35%           List 

$10.00  to  $50.00  list   50%           42';  45%          37% 


PIPE  FITTINGS 
Condulets,  V.V.,  Unilets  and  Similar 

Discount                                                                    Chicago  N.  Y. 

Less  than   1/5   std.   pkg 10%  10% 

1/5   to   std.    pkg 20%  20% 

Std.    pkg 30% 

PORCELAIN   CLEATS— UNGLAZED 

2  and  3  Wire 

, Per  1000  Net , 

Chicago  N.  Y. 

Less  than  1/5  std.  pkg $18.00  $20.00 

1/5   to   std.   pkg 1  3.00  15.80 

Standard  package,  2200.     List  per  1000,   $20. 


Per  1000  Net 
Less  than  1/5  std. 
1/5  to  std.   pkg    .  . 


PORCELAIN    KNOBS 

5%  N.C.— Solid 

Std.  Pkg.  3500 

Chicago       N.  Y. 

pkg $18.00  $24.30 

9.00  12.15 


Nail-it— -N.C. 

Std.  Pkg.  4000 

Chicago         N.  Y. 

$20.75  $28.00 

16.30  21.50 


SOCKETS  AND    RECEPTACLES 

, List- 

Std.  Pk.  Chicago 

%-in.    cap    key    socket    500  $0.33 

%-in.  cap  keyless   socket    500  .30 

%-in.  cap  pull  socket 250  .60 

Discount  Chicago 

Less  than  1/5  std.  pkg Net 

1/5    to    std.    pkg 15% 


N.  Y. 

$0.33 
.30 
.60 

N.  Y. 

Net 
15% 


SWITCHES,    KNIFE 

Volt,  Front   Connections,  Vo  Fuse 

Perkins  or  Trumbull  Type  A:  '  Chicago ''"" 

30-amp.  S.     P.  s     T $0.80 

60-amp.  S.    P.  S.    T i  20 

100-amp.  S.     P.  S  T..  2  25 

200-amp.  S.    P.  S.    T ...'.'.'.'.'.'.'. 348 

300-amp.  S.     P.  s     T 5*34 

30-amp.  D.    P.  S.    T 1  20 

up.  1).    P.  S.    T.  .  .                    i~,a 

100-amp.  D.    P.  S.    T '  338 

200-amp.  D.    P.  S.    T 520 

300-amp.  D.    P.  S.    T 8  00 

30-amp.  3     P.  S.    T 

60-amp.  :j     P.  S.     T 

100-amp.  3    P.  S.     T ...  5  08 

200-amp.  3     P.  S.     T t'm, 

300-amp.  3     P.  S.     T .  .12  00 

Perkins  Type   B  or  Trumbull  Type  C: 

30-amp.  S.    P.  S.    T 0  4'' 

60-amp.  S.    P.  S.    T 0  74 

100-amp.  S.     P.  S.    T l'oo 

200-amp.  S.     P.  S.    T 2'70 

30-amp.  D.    P.  S.    T ".  0  os 

60-amp.  I ).    P.  S.    T 1/22 

100-amp.  I).    P.  S.    T 2  50 

200-amp.  D.    P.  S.    T 4  f,o 

30-amp.  3     P,  S.    T .  i'o2 

60-amp.  3     P.  S.    T '  .  i'g4 

100-amp.  3    P.  S.    T 376 

200-amp.  3     P.  S.    T 6.76 

DISCOUNT 

Type  A,  Perkins  or  Trumbull :  Chicago 

Less  than  $10  list List 

$10  to  $25   list    15% 

$25  to  $50  list    18% 

Type  B,  Perkins,  or  Type  C,  Trumbull: 

Less  than  $10  list 10% 

$10  to  $25  list    20% 

$25   to  $50  list    28<8 

SWITCHES,   SNAP  AND   FLUSH 
5-Amp.   and   IQ-Amp.,  125-Volt  Snap  Switch's 

, List- 

Std.  Pkg.  Chicago 

5-amp.     single-pole     250  $0.28 

5-amp.    single-pole,    ind 250  .32 

10-amp.  single-pole 100  .48 

10-amp.    single-pole,    ind 100  .54 

5-amp.,    three-point     100  .56 

10-amp..    three-point     50  76 

10-amp.,    250-volt,    D.    P 100  66 

10-Amp.,    250-Voli    I'ush-Batton   Switches 

, List- 

Std.  Pkg.         Chicago 

10-amp.     single-pole     100  $0.45 

10-amp.    three-way    50  .70 

10-amp.    double-pole     50  .70 

Discount  Chicago 

Less  than   1/5   std.   pkg +20% 

1/5    to   std.    pkg Net 

Std.     pkg 30% 


N.   Y. 

$0.80 
1.20 
2.25 
3.48 
5.34 
1.20 
1.78 
3.38 
5.20 
8.00 

2.68 

5.08 

7.80 

12.00 

0.42 
0.74 
1.50 
2.70 
0.68 
1.22 
2.50 
4.50 
1.02 
1.84 
3.76 
6.76 


N.    Y. 

Net 

15% 
18% 

10% 
20% 

28% 


N.   Y. 

$0.28 
.32 
.48 
.54 
.56 
.76 
.66 


N.   Y. 

$0.45 

.70 

.70 

N.  Y. 

Net 

15% 

28% 


SWITCH     BOXES,    SECTIONAL    CONDUIT 

, List,  Each . 

C.  P.  Mfg.  Co.                                                               Chicago  N.  Y. 

No.    155    $0.34  $o"34 

No.    160    0.60  0.60 

, Black ,  ,— Galvanized-^ 

Discount                                  Chicago     N.  Y.             Chicago  N.  Y. 

Less  than  $2.00  list   25%            Net                    20%  Net 

$2.00  to  $10.00  list 25%          50%                      20%  40% 

$10.00  to  $50.00  list 25%          60%                      20%  52% 

TOASTERS,    UPRIGHT 

Chicago  N.  Y. 

List      $5.00  $5.00 

Discount     30%  30% 

WIRE,  ANNUNCIATOR 

Per  Lb.  Net                                                             Chicago  N.  Y. 

No.  18,  less  than  full  spools    $0.65  $0.62 

No.    1 S,   full   spools    0.55  o!53 


WIRE,    RUBBER. COVERED,    N. 
Solid-Conductor,  Single-Braid 

, Price  per  1000  Ft.   Net 

Less  than  500  Ft.  500  to  1000  Ft. 

No.  Chicago      N.  Y.  Chicago      N.   Y. 

11     $18.00        $18.00  $16.00        $14.50 

12     29.89  27.05  25.62  22.85 

in     41.51  39.27  35.58  33.66 

8     60.13  51.44  51.54  48.42 

—    S2.20  S9.57  75.35  76.80 


WIRE,  WEATHER-PROOF 

Solid-Conductor,   Triple-Braid,   Sizes    4/0    to    8.    Inc 

,-Per  100  Lb.  Net-^ 

Chicago  N.  Y. 

Less  than  25  lb $45.00  140  25 

25    to    50    lb 44.00  39.25 

50   to   100   lb 43.00  38.25 


1000  to  5000  Ft 
Chicago      N.   Y. 

$14.00 
21.35 
29.65 
42.95 
68.50 

$12.50 
20.95 
24.68 
33.51 
50.63 
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NEW   APPARATUS   AND   APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers   Products 

Used  in  the  Electrical  Field 


Washing  Machine  Motors 

\\  hing  machine  motors  which  have 
a  high  starting  and  pull  out  torque  at 
any  position  of  the  rotor  have  been  de- 
veloped by  the  Domestic  Electric  Com 
pany  of  Cleveland,  Ohio.  Among  other 
characteristics    pointed    out     for    this 


ROTOR    OP    WASHING     MACHINE    MOTOR 

motor  are  its  low  starting  current  and 
cool  operation  under  heavy  overload. 
The  motors  are  equipped  with  ball  bear- 
ings. By  using  a  bracket  design  the 
motors  have  been  made  splash-proof,  it 
is  claimed,  when  mounted  in  any  posi- 
tion. A  ribbed  cast-iron  frame  is  used 
for  holding  the  stator  steel  punchings. 
The  feet  are  cast  integral  with  the 
frame  and  machined  so  that  the  shaft 
is  always  parallel  to  the  base.  The 
rotor  core  is  substantially  built  of  thin 
steel  punchings,  which  are  fastened  to- 
gether with  copper  rivets.  The  rivets 
serve  as  conductors  and  are  short- 
circuited  by  copper  end  rings.  In  de- 
signing the  starting  switch,  it  is 
claimed,  all  unnecessary  moving  parts 
were  eliminated.  The  only  current- 
carrying  parts  are  the  stationary  con- 
tact rings  and  the  moving  contact 
fingers.  These  motors  are  supplied 
with  10  ft.  (3m.)  of  waterproof  cord 
and  a  connecting  plug. 


Spraying  Outfits 

Outfits  for  spraying  the  finish  on 
wood  and  metal  products  with  com- 
pressed air  are  made  by  the  De  Vilbiss 
Manufacturing  Company  of  Toledo, 
Ohio.  These  outfits  come  in  a  wide 
range  of  capacities  for  handling  very 
small  parts  of  large  pieces.  The  booths 
are  constructed  of  heavy  sheet  steel  on 
an  angle-iron  frame,  with  wire-glass 
windows  in  the  sides  and  top  and  with 
a  sheet-steel  floor.  Reflectors  and 
sockets  are  built  in  the  booths  for 
lamps,  and  a  portable  spot-light  is  sup- 
plied and  so  arranged  that  it  can  be 
clamped  on  the  frame  in  any  desired  po- 
sition to  direct  the  light  upon  the  work. 
The  back  of  the  booth  is  funnel-shaped, 
an  exhaust  fan  being  mounted  at  the 
apex  of  the  funnel.  A  1/6-hp.  Robbins 
&  Myers  motor  of  special  design  is  used 
to  drive  the  six-blade  16-in.  (40.6  cm.) 
fan  employed.  The  motor  is  completely 
inclosed  to  protect  it  from  the  fumes, 
but  is  provided  with  thorough  ventila- 


tion  by  i  stream  of  cool  air  which  is 
draws  through  the  motor  by  the  fan, 
the  intake  for  the  air  being  provided  by 
a  tube  which  opens  outside  the  booth. 

Tins  tube  also  serves  to  support  the  fan 
and  is  so  arranged  that,  the  fan  will 
swing  hack  from  the  opening  to  give  ac- 
cess to  the  blades.  The  exhaust  fan  is 
made  in  one  size  only,  two  or  more  fans, 
depending  upon  the  requirements,  being 
used  in  the  larger  booths.  Where  de- 
sired the  sprayer  is  equipped  with  an 
electric  heater  which  heats  the  air  and 
finishing  material  before  it  leaves  the 
spray  nozzle. 

As  shown  in  the  accompanying  illus- 
tration, the  outfits  can  also  be  furnished 
with  a  motor-driven  turntable  for  sup- 
porting the  work.  The  speed  of  rota- 
tion is  adjustable  through  a  wide  range 
by  a   friction  wheel  and  the  disk  oper- 


SPRAYING    OUTFIT    FURNISHED    WITH    MO- 
TOR-DRIVEN  TURNTABLE 

ated  by  a  %-hp.  Robbins  &  Myers  mo- 
tor. It  can  be  raised  and  lowered 
through  a  10-in.  (25.4  cm.)  range  by 
compressed  air  acting  upon  a  piston 
which  supports  the  revolving  parts. 


Motor-Driven  Pump 

To  take  the  place  of  water  lifts  and 
for  use  either  with  open  tanks  or  pres- 
sure tanks  the  Chandler  Pump  Company 
of  Cedar  Rapids,  Iowa,  has  developed 
a  motor-driven  pump.  It  is  designed  for 
automatic  switch  control,  either  by  the 
height  of  the  water  in  an  open  tank  or 
by  pressure  in  an  inclosed  tank.  Auto- 
matic switches  for  either  class  of  tank 
can  be  supplied.  The  pump  is  made  of 
heavy  brass  and  has  a  two-lever  brass 
plunger  and  a  reliable  check  valve. 


Unit   Oven   Range 

The  range  shown  in  the  accompany- 
ing illustration  consists  of  one  OVeD  and 

foui    square  hoi   plal  i   .  i  ach  provided 

With    a    three  heat     BWitch,    cut-out     and 

inclosed  fuses.  The  oven  has  'i  clear 
working  space  27  in.  (68.6  cm.)  deep, 
21.5  in.  (64.6  CHI.)  wide  and  L6  in. 
(40.<;  cm.)  high.  The  heaters  are 
enamel-incased  and  are  situated  m  both 
the  top  and  bottom  of  the  oven.  The 
walls  are  highly  insulated.  Square 
flush  heaters  of  the  inclosed  Simplex- 
Hewitt  type  are  used  for  the  hot 
plates.  Each  heater  is  14  in.  (35.6  cm.) 
square  and  is  heated  over  the  entire 
surface.  At  high  heat  a  very  high  tem- 
perature is  obtained  which  is  compar- 
able with  that  which  can  be  obtained  by 
coal  or  gas. 

The  switches  are  placed  in  a  flush 
panel  in  front  and  at  one  side  of  the 
oven.  By  removing  the  panel  the 
switches,  fuses  and  their  connections 
are  made  accessible.  On  this  switch 
panel  is  also  a  plug  switch  for  connect- 
ing any  extra  heating  appliance,  such 
as  a  broiler,  a  rim  griddle,  a  water 
heater  or  other  auxiliary  apparatus 
that  might  be  found  desirable  by  the 
purchaser. 

The  entire  wiring  of  the  range  is  very 
carefully  laid  to  prevent  its  coming  in 
contact  with  grease  or  moisture,  and 
the  heater  connections  may  be  easily 
reached.  At  high  heat  the  oven  takes 
3.3  kw.  and  each  of  the  square  heaters 
approximately  4  kw.  This  makes  a 
total  connected  load  of  19.3  kw.  As 
all  of  the  heating  elements  are  seldom 
used  at  one  time  it  can  be  estimated 
that  12  kw.  would  be  an  unusually 
heavy  demand. 

The  manufacturer  points  out  that  the 
top  heaters  are  constructed  by  a  new 
method  allowing  high  wattage  and  in- 
tense heat  to  be  obtained  without 
damaging  the  elements.     The  range,  it 


HOTEL  TYPE   OF  UNIT  OVEN   RANGE 

is  said,  is  mechanically  constructed  so 
that  it  is  rugged  throughout.  This 
range  is  made  by  the  Simplex  Electric 
Heating  Company  of  Cambridge,  Mass. 
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Switch  Box 

Sectional  switch  boxes  that  have  one 
fixed  guard  and  which  may  be  easily 
assembled  are  made  by  the  Acme  Metal 
Stamping  Company  of  Cleveland,  Ohio. 
The  knockouts  on  these  boxes  are  uni- 
formly secured.     Those  on  the  beveled 


the  trade  by  the  Pelouze  Manufactur- 
ing Company,  232  East  Ohio  Street, 
Chicago. 


SECTIONAL     SWITCH     BOX     WITH     ONE 
REMOVABLE   SIDE 

corners  may  be  removed  by  tapping  on 
the  inside  with  a  screwdriver  or  similar 
instrument,  while  the  large  knockout 
on  the  side  may  be  removed  by  strik- 
ing on  the  outside.  Beveled  corners, 
the  manufacturer  declares,  have  a  de- 
cided advantage  over  square  corners  in 
many  ways.  The  ears  are  reversible 
and  adjustable. 


Double-Tub  Washer 

A  double-tub  vacuum  washer,  equipped 
with  a  0.25-hp.  Emerson  motor,  is 
a  product  of  the  Dexter  Company  of 
Fairfield,  Iowa.  By  keeping  both  wash- 
ing tubs  in  operation  and  continuing  the 
process  of  wringing  and  rinsing  from 
one  to  another,  it  is  claimed  that  there 
is  a  material  saving  in  time  necessary 
to  complete  a  washing,  particularly 
where  a  large  quantity  of  clothes  is  to 
be  handled.  The  tubs  are  equipped 
with  cone-shaped  plungers,  which  clean 
the  clothes  by  the  vacuum  process, 
which  is  assisted  by  the  rotary  motion 
imparted  to  the  mass  of  garments  by 
the  action  of  the  plunger  head.  The  ac- 
tion of  the  plunger  head  in  each  tub  is 
governed  by  the  opening  and  closing  of 
the  lids  of  these  tubs. 


Electric  Radiator 

An  electric  radiator  designed  for  use 
in  bathrooms  and  other  places  of  small 
dimensions  is  shown  in  the  accompany- 
ing illustration.  It  is  designed  to  be 
used  on   either  table  or   floor   and   has 


RADIATOR     FOR     BATHROOMS 


handles  provided  for  lifting.  The  size 
of  the  radiator  is  7  in.  by  11  in.  (17.8 
cm.  by  27.9  cm.),  and  it  is  rated  at 
500    watts.      The    device    is    offered    to 


Condulet  Switch 

The  Crouse-Hinds  Company  of  Syra- 
cuse, N.  Y.,  has  placed  on  the  market 
a  line  of  condulets  that  includes  a 
fusible  knife  switch  inclosed  in  a  cast- 
iron  box  with  a  hinged  cover.  In  this 
cover  is  a  door  which  furnishes  access 
to  the  fuse  compartment.  The  design 
is  such,  however,  as  to  prevent  this 
door  from  being  opened  when  the 
switch  blades  are  closed.  The  switch  is 
operated  by  a  handle  outside  the  case, 
and  provision  is  made  for  locking  this 
handle  in  either  the  "on"  or  "off"  posi- 
tion. While  these  condulet  switches 
are  not  regularly  furnished  with  a 
quick-make  and  quick-break  mechanism, 
they  will  be  so  furnished  if  a  purchaser 
desires.  These  series  condulets  possess 
another  desirable  feature  in  that  they 


CONDULET  WITH  QUICK  MAKE-AND-BREAK 
ATTACHMENT 

are  provided  with  separable  hub  plates 
— blank,  single-hub  and  two-hub  plates. 
The  latter  two  are  made  to  take  stand- 
ard sizes  of  conduit  from  0.5  in.  to  3.5 
in.  (1.27  cm.  to  8.8  cm.).  This  makes 
it  possible  to  equip  the  condulet  for 
almost  any  arrangement  of  conduit  in- 
stallation and  simplifies  the  work  of 
installing.  This  device  is  made  in 
numerous  capacities,  ranging  from  30- 
amp.,  two  or  three-pole,  125-volt,  to 
200-amp.,  500-volt,  alternating-current 
three-pole  switches,  arranged  for 
N.  E.  C.  fuses. 


Double-Tub  Electric  Washer 

A  double-tub  electric  washer  in  which 
all  gears  are  accurately  bored  and  care- 
fully machined  is  being  offered  to  the 
trade  by  the  Globe  Manufacturing  Com- 
pany of  Perry,  Iowa.  The  shafting  for 
all  gears  that  mesh  runs  in  bearings  or 
boxings  cast  in  one  frame.  A  wring-er 
with  12-in.  (30.48-cm.)  wringer  rollers 
is  supplied  with  this  washer.  The 
wringer  can  be  swung  into  any  desired 
position.  The  frame  is  made  of  angle 
steel,  is  machine-riveted  and  well 
braced.  Louisiana  red  cypress  is  used 
for  the  tubs.    The  cross-arm  dollies  grip 


the  clothes  firmly,  do  not  damage  them, 
and  are  thorough  in  their  action  of 
whirling  the  clothes  back  and  forth 
through  the  hot  soapy  water.  While 
the  dollies  are  fastened  to  the  dolly 
shaft     they     adjust     themselves     auto- 


ELECTRIC    WASHING    MACHINE 

matically  to  the  clothes  in  the  tub. 
They  are  hung  within  2  in.  (5.08  cm.) 
of  the  bottom  of  the  tub,  making  it  pos- 
sible to  wash  small  as  well  as  large 
quantities  of  clothes.  Locking  the  tub 
lids  starts  the  washing  mechanism  in 
motion.  All  exposed  moving  parts  are 
entirely  inclosed.  The  machine  is 
equipped  with  a  ^-hp.  motor,  wound 
to  carry  momentary  overloads.  The 
motor  is  equipped  with  a  fiber  {rear. 


Motor  Chair 

An  electric-motor  chair  furnished 
with  either  150  amp.-hr.  or  200  amp.-hr. 
batteries  is  made  by  the  Ford  Motor 
Chair  Company  of  Lafayette,  Ind.  The 
150-amp.-hr.  battery  when  fully  charged 
will  give  five  hours  of  continuous  run- 
ning service,  it  is  said,  and  the  200- 
amp. -hr.  battery  will  give  seven  hours. 
The  batteries  are  of  the  12-volt  type 
and  the  motor  is  designed  to  develop 
0.5  hp.  to  2  hp.,  according  to  load.  The 
motor  is  geared  directly  to  the  axle  of 
the  front  wheel  with  a  triple  worm 
which  permits  the  motor  to  propel  the 
car  up  a  15  per  cent  grade  when  loaded 
with   two   adults.      Extending    in   front 


ELECTRIC    WHEEL   CHAIR 

of  the  car  is  a  guard  which  breaks  the 
circuit  between  the  batteries  and  motor 
and  applies  the  brake  when  it  comes  in 
contact  with  any  obstacle. 
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THE   D  IBC<  »CK  A    WILCt  >X  COMPANY 
Bnyunne,  N   .i  .  manufacturer  ol  boll<  i 
luiiUi    an   extension    in    Its   plant    on    Third 
Street,  providing  tor  expansion  In  the  bollei 
and  marine  sho] 

THE     DRTV  1:1:  HARRIS     WIRE     COM 
PANY,   Harrison,  N.  J.,  has  Bled  notice  <>r 
change    In    company    name    to    the    Driver 
Company,    [no.     The  capital   of  the 
company  has  been  Increased  to  provide  tor 
business  extensions. 

THE  MORG  \N  CRUCIBLE  COMPANY, 
New     York    City,    has    moved    from     111     Lib 

ertj  Street  to  519  West  Thirty-eighth 
Street  The  company's  factory,  which  has 
been  In  Brooklyn,  Is  now  being  moved  to 
Fork  so  that  it  will  not  only  have 
larger  quarters  but  also  gain  the  advantage 
of  having  factory  and  office  under  oni 

•nil-:  HYATT  ROLLER  BEARING  C<  >M 
PANY,  Newark,  N.  .)..  announces  that  owing 
ranees  In  the  costs  of  the  raw  mate- 
rials that  enter  into  the  manufacture  of 
Hyatt  flexible  roller  bearings — advances  i  Imt 
range  from  10  to  r>0  per  cent — and  the 
higher  Wage  rates  prevailing  in  the  labor 
markets,  it  has  been  found  necessary  to  ad- 
vance prices. 

THE  MeCAUSLAND  ENGINEERING 
COMPANY,  Pennsylvania  Building,  Phila- 
delphia. I'a.,  recently  organized,  is  arrang- 
ing for  early  operations  at  its  new  plant  on 
Fifth  Street,  Chester,  for  the  manufacture 
of  electric  motors.  Contract  has  been 
awarded  for  improvements  and  extensions 
in  three  existing  factory  buildings  to  ac- 
commodate the  new  industry,  totaling  $50,- 
000. 

THE  CASEY-MOORHEAD  ENGINEER- 
ING;  COMPANY  has  opened  offices  in  the 
Bessemer  Building.  Pittsburgh,  Pa.,  as  a 
firm  of  consulting  electrical  engineers,  fur- 
nishing appraisals,  estimates,  reports,  plans 
and  specifications  on  electrical  apparatus 
applied  to  industrial  plants  and  coal  mines. 
Both  Mr.  Moorhead  and  Mr.  Casey  were  for- 
merly with  the  Westinghouse  Electric  & 
Manufacturing  Company,  Pittsburgh,  Pa. 

THE  VULCAN  FUEL,  ECONOMY  COM- 
PANY, Chicago,  announces  that  hereafter 
all  CO»  recorders,  gas  analyzers,  gas  col- 
lectors and  draft  gages  sold  by  the  com- 
pany will  be  known  as  Vulcan  instruments, 
manufactured  under  the  Hays  patent  rights 
There  is  no  change  in  the  design  of  any  of 
these  instruments.  Since  Jan.  1  the  com- 
pany has  sold  soot  cleaners  for  boilers 
amounting  to  more  than  106.000  hp.  Of 
these  orders  51  per  cent  were  repeat. 

THE  GENERAL,  ELECTRIC  COMPANY 
will  soon  commence  manufacturing  opera- 
tions in  its  new  plant  at  Philadelphia.  The 
structure  will  provide  a  floor  area  of  about 
125,000  sq.  ft.,  covering  a  large  section  of 
the  block  bounded  by  Seventh.  Willow.  Mar- 
shall and  Noble  Streets.  It  will  be  six  sto- 
ries in  height  and  give  employment  to  more 
than  1000  people.  The  company  is  reported 
to  be  planning  the  erection  of  a  large  ad- 
dition on  the  remaining  portion  of  the  block. 

THE  BARE  WIRE  COMPANY,  INC.. 
has  been  incorporated  under  the  laws  of  the 
State  of  New  York  with  a  capitalization  of 
$500,000.  The  offices  of  the  company  are 
at  10  East  Forty-third  Street.  New  York 
City.  This  company  has  acquired  from  the 
New  York  Central  Railroad  a  tract  of  land 
in  Yonkers.  It  will  proceed  to  erect  a  build- 
ing and  install  modern  machinery  for  the 
manufacture  of  all  forms  of  bare  copper 
wires  and  cables.  The  company  is  closely 
affiliated  with  the  Habirshaw  Electric  Cable 
Company  and  the  Electric  Cable  Company. 
The  most  difficult  problem  that  large  manu- 
facturers of  insulated  wires  and  cables  have 
had  to  deal  with  during  the  past  two  years 
has  been  to  secure  a  prompt  and  adequate 
supply  of  bare  wire.  One  of  the  principal 
purposes  of  the  new  company  is  to  assure 
the  Habirshaw  Electric  Cable  Company, 
Inc.,  and  the  Electric  Cable  Company  an 
adequate  supply  at  all  times  of  every  size 
of  wire  needed  to  enable  them  to  give 
prompt  and  efficient  service  to  their  custom- 
ers. The  incorporators  of  the  Bare  Wire 
Company  are  Edwin  W.  Moore.  J.  Nelson 
Shreve,  G.  F.  Waterbury,  John  S.  Keith 
and  Thomas  C.  Perkins. 
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in  undertaken  by  Mr.  <  !ole  on  thl 
ii  in  connection  with  the  rehabilitation  ol 
the  portions  of  northern  Prance  and 
in  retaken  from  i  he  ( lerma ns.  This 
undertaking  will  be  carried  <>ut  by  an  >,i 
ganlzatlon  Known  as  the  American  Bank 
Franco-Belgique.  Mr.  Cole  Is  a  member  of 
the  \  i.  K.  i-:.  and  his  professional  work 
in  the  pasi  has  included  active  connection 
with  electric  railways  In  Rio  de  Janeiro, 
Buenos   Ures,  Mexico  Cltj  and  Singapore, 


Trade  Publications 


ANCHORS.  VV.  N.  Matthews  tV-  Urother 
of  St.  Louis  are  mailing  a  folder  descrip- 
tive of  their  "Scrulix"  anchors. 

LAMPS.— Catalog  No.  17,  descriptive  of 
gas  and  electric  portable  lamps,  has  been 
prepared  by  Young  &  Russell,  Philadelphia. 

GROUND  CONE.— Hickey  &  Schneider  of 
61  Broadway,  New  \rork  City,  have  pre- 
pared bulletin  No.  50,  descriptive  of  the 
I  turn-Boston  carbon-ground  cone. 

SCREENS. — Traveling  water  screens  for 
condenser  intakes  are  illustrated  and  de- 
scribed in  book  No.  305,  recently  prepared 
by   the  Link-Belt  Company  of  Chicago,   111. 

SWITCHES.— The  V.  V.  Fittings  Com- 
pany of  Philadelphia  is  mailing  a  folder 
descriptive  of  its  safety  switches,  designed 
to  protect  the  operator  as  well  as  the  whole 
installation. 

INSULATING  MATERIALS.— An  insu- 
lating guide  has  been  prepared  by  the  John 
C.  Dolph  Company  of  Newark,  N.  J.  This 
is  a  descriptive  catalog  of  this  company's 
insulating  varnishes  and  compounds. 

PROJECTORS.— The  Wheeler  Reflector 
Company  of  Boston  has  prepared  bulletin 
F,  descriptive  of  its  floodlight  projectors. 
These  projectors  are  for  use  with  400-watt 
floodlighting  Mazda  lamps  with  mogul 
base. 

LINE  MATERIAL. — A  treatise  on  live- 
line  material  has  been  prepared  by  Hickey 
&  Schneider  of  61  Broadway,  New  York 
City.  This  treatise  includes  information 
and  illustrations  regarding  the  Johnson 
transmission  tap  clamps,  insulator  fault 
finder  and  insulator  changer. 

SUPPLIES. — The  Northwestern  Electric 
Company,  Portland,  Ore.,  has  compiled  a 
booklet  giving  an  alphabetical  list  of  all 
Portland  dealers  and  contractors,  members 
of  the  Oregon  Association  of  Electrical 
Contractors  and  Dealers,  which  is  given  to 
each  caller  asking  for  prices  on  electrical 
work  or  supplies.  The  customer  thus 
knows  where  to  reach  the  men  with  whom 
he  prefers  to  do  business. 

WAGON  AND  TRUCK  LOADERS.— The 
Link-Belt  Company  of  Chicago  has  pre- 
pared book  No.  270,  descriptive  of  its  wagon 
and  truck  loaders  for  handling  coal,  coke, 
stone,  sand,  fertilizer  and  similar  loose  ma- 
terials from  storage.  In  this  book  are  given 
illustrations,  specifications  and  net  prices 
of  standard  wagon  loaders,  and  some  of  the 
special  machines  are  shown  which  have 
been  built  to  meet  individual  requirements. 

WINDOW  DISPLAY  SERVICE.— A  bind- 
er containing  illustrations  and  instructions 
for  the  setting  up  of  window  displays  has 
been  prepared  by  the  Western  Electric 
Company.  Realizing  that  the  electrical 
merchant  is  often  too  busy  to  form  origi- 
nal ideas  and  to  "hand-letter"  attractive 
display  cards,  this  company  offers  to  the 
dealers  a  window  display  service  consist- 
ing of  complete  sets  of  cards  and  illustra- 
tions and  complete  instructions  for  the 
setting  up  of  business-getting  displays. 
From  time  to  time  new  displays  will  be 
issued,  to  be  placed  in  the  binder. 
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THE    LAUTON-ADAM8    E  L  EC  TR1  0 
COMPANY   of   New    Fork,   N.    J 
incorporated  with  a  capital  stock  of  |10,000, 
Bdward  Schu  tei   ol    Brooklyn,   '• 

of  t  he  ,li i .  ctoi 

THE     ST.      LOUIS      (M<  I  I       i:  LTTERY 
COMPANY  ha:   been  Incorporated  by  August 
.Mangold,  Barton  it.  Ford  and  Roy  J.  Ward 
The     companj      propo  es     to     manui 
storage  batteries,  etc. 

THE    CHESTER    JOHNSON    ELECTRIC 
COMPANY  of  Chicago,  Ml.,  has  been  Incor- 
porated   with    a    capital    stock    of    $  ]  0.00m    I,v 
r  M.  .Johnson.  Eugene  Henry  Johnson 

II  nd    Walter   .1.    John: 

'THE  HARMONY  (PA.)  TOWNSHIP 
LIGHT  COMPANY  has  been  chai 
With  a  capital  slock  of  $.",,000  to  operate. 
in  Harmony  Township.  E.  S.  Raymond  of 
Wilkinsburg,  Pa.,  is  interested  in  the  com- 
pany. 

THE  COMMERCIAL  ELECTROLYTIC 
<  '  ii;i'i  ilation  ol  Los  Angeles,  CaL.  has 
been  chartered  with  a  capital  stock  of  $100,- 
000  by  F.  E.  Stevens.  J.  McWilliams.  Jr., 
R.  T.  Laughlin,  J.  R.  Mason  and  F.  F. 
Wehrle. 

J.  &  P.  DAVIGNON  of  Montreal,  Que., 
has  been  incorporated  by  Joseph  and  Pierre 
Davignon,  Joseph  A.  Lacasse  and  others. 
The  company  is  capitalized  at  $45,000  and 
proposes  to  manufacture  electrical  machin- 
ery, etc. 

THE  FINLEY  (PA.)  TOWNSHIP 
ELECTRIC  COMPANY  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  to 
operate  in  Finley  Township.  E.  S.  Ray- 
mond of  Wilkinsburg,  Pa.,  is  interested  in 
the  company. 

THE  EDGEWORTH  (PA.)  ELECTRIC 
LIGHT  COMPANY  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000  to 
supply  electrical  service  in  Edgeworth. 
E.  S.  Raymond  of  Wilkinsburg,  Pa.,  is  one 
of  the  incorporators. 

THE  RADIO-DENTAL  X-RAY  SOCIETY 
of  New  York,  N.  Y.,  has  been  incorporated 
with  a  capital  stock  of  $15,000  to  do  a  gen- 
eral X-ray  and  radiographing  business.  The 
incorporators  are :  Harry  Rosenthal,  Sophia 
and  Bertha  Rosenthal. 

THE  HOPEWELL  (PA.)  TOWNSHIP 
ELECTRIC  LIGHT  COMPANY  has  been 
granted  a  charter  with  a  capital  stock  of 
$5,000  to  furnish  electricity  in  Hopewell 
Township.  E.  S.  Raymond  of  Wilkinsburg, 
Pa.,    is   one   of  the   incorporators. 

THE  COTO-COIL  COMPANY  of  Boston, 
Mass.,  has  been  incorporated  with  a  capital 
stock  of  $100,000  to  manufacture  machines 
for  electric  coil  winding.  Robert  A.  Leeson 
is  president  and  Frank  N.  French,  95  South 
Street,  Boston,  Mass..   is  treasurer. 

THE  ASSOCIATED  LAMP  &  FIXTURE 
CORPORATION  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of 
54,000  to  manufacture  gas  and  electric  fix- 
tures. The  incorporators  are :  Alexander 
A.  Forman,  Leon  N.  Cooper  and  James  M. 
Gorman. 

THE  JOHN  NEILSON  COMPANY  of 
New  York,  N.  Y.,  has  been  incorporated 
with  a  capital  stock  of  $500  to  do  a  gen- 
eral electrical,  hydraulic,  mechanical  and 
mining  engineering  business.  The  incorpo- 
rators are:  John  Neilson,  A.  E.  Walradt  and 
Charles  P.  Blaney. 

THE  PIONEER  MECHANICAL  MINING 
COMPANY  of  Pittsburgh,  Pa.,  has  been  in- 
corporated with  a  capital  stock  of  $6,000,- 
000  to  do  a  general  mechanical  and  electri- 
cal engineering  business.  The  local  incor- 
porators are :  C.  Fearon,  K.  M.  Dougherty 
and  J.   Bacon  of  Wilmington,  Del. 

THE  AMERICAN  FORGING  COMPANY 
of  Paterson,  N.  J.,  has  been  incorporated 
with  a  capital  stock  of  $100,000  to  do  a 
general  mechanical  and  electrical  engineer- 
ing business.  The  plant  will  be  located  on 
South  Fifth  Street.  Lakeview,  east  of  Getty 
Avenue.      Samuel  S.  Tompkins  is  agent. 
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New  England  States 

ELLSWORTH,  ME. — Arrangements  have 
been  made  by  the  Bar  Harbor  &  Union 
River  Power  Company  for  improvements  to 
its  local  power  station  during  the  summer, 
which  will  include  the  installation  of  an  ad 
ditional  3000-kw.  generator,  replacing  the 
wooden  bulkhead  at  the  head  of  the  canal 
with  concrete,'  etc.  J.  A.  Leonard,  engineer, 
will  have  charge  of  the  work. 

CLINTON,  MASS. — Surveys  are  being 
made  by  the  New  England  Power  Company 
of  Shelburne  Falls  for  the  erection  of  an 
electric  transmission  line  from  its  n 
plant  to  the  mobilization  camp  to  be  es- 
tablished at  Ayr,  to  furnish  electricity  tor 
lighting  the  camp  and  for  power  purposes. 

LEOMINSTER,  MASS.— The  Leominster 
Electric  Light  &  Power  Company  has  closed 
its  local  plant.  Energy  for  operating  the 
system  in  Leominster  is  secured  from  the 
Connecticut   River   Power  Company. 

MALDEN,  MASS. — The  special  commit- 
tee appointed  last  fall  to  make  Investiga- 
tions relative  to  the  lighting  situation  has 
recommended  the  establishment  of  a  mu- 
nicipal electric  and  gas  plant. 

SPRINGFIELD,  MASS.— A  bill  is  now 
pending  in  Congress  which  provides  for  an 
appropriation  of  $90,000  for  equipping  the 
Hill  plant  of  the  Springfield  Armory  for 
electrical  operation.  It  is  proposed  to  in- 
stall large  electric  generating  units  to  re- 
place the  450-hp.  steam  engines  now  In  use. 

TURNERS  FALLS,  MASS. — The  town 
officials  are  considering  a  proposal  sub- 
mitted by  the  Franklin  Electric  Light  Com- 
pany for  the  installation  of  a  new  street- 
lighting  system  to  replace  the  lamps  now 
in  use. 

WOODBURY,  CONN. — The  Public  Utili- 
ties Commission  has  instructed  the  Wood- 
bury Electric  Light  Company  to  reconstruct 
its  electric  distributing  system  immediately. 
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Middle  Atlantic  States 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent 
of  school  buildings,  ninth  floor,  Hall  of 
Board  of  Education,  Fifty-ninth  Street  and 
Park  Avenue,  New  York,  until  May  28  for 
electric  shop  equipment  and  wiring  for 
shop  motors  in  Public  Schools  Nos.  66, 
109,  165,  173,  174  and  175.  Further  in- 
formation may  be  obtained  at  the  above 
office. 

BUFFALO,  N.  Y. — The  International 
Railway  Company  of  Buffalo  is  contemplat- 
ing extensions  to  its  power  plant  at  Niagara 
and  Albany  Streets. 

BUFFALO,  N.  Y. — The  Public  Service 
Commission  has  authorized  an  issue  of 
$1,500,000  of  the  International  Railway 
Company's  bonds,  the  proceeds  to  be  used 
to  finance  extensions  and  improvements 
to  its  system,  which  will  include  extensions 
and  additions  to  power  huose  and  substation 
equipment,  the  purchase  of  5  5  new  cars,  im- 
provements to  the  equipment  of  present 
cars,   track   reconstruction,    etc. 

CANANDAIGUA,  N.  Y. — Negotiations  are 
under  way  between  the  City  Council  and 
the  Ontario  Light  &  Traction  Company  rela- 
tive to  the  installation  of  an  ornamental 
street-lighting  system   in   Canandaigua. 

DUNKIRK.  N.  Y. — Arrangements  are 
being  made  by  the  Niagara  &  Erie  Power 
Company  of  Fredonia  to  exercise  provisions 
of  the  franchise  given  by  the  city  to  erect 
station  in  the  town  and  to  furnish  electricity 
to  factories  and  private   consumers. 

EAST  SALAMANCA.  N.  Y. — Contracts 
have  been  awarded  by  the  Buffalo,  Roches- 
ter &  Pittsburgh  Railway  Company  for  the 
erection  of  new  shops  at  East  Salamanca, 
including  machinery  and  erecting  shops, 
blacksmith  shops,  storehouse  and  a  transfer 
table,  to  cost   about   $500,000. 

FREDONIA,  N.  Y. — The  Village  Trus- 
tees have  authorized  the  fire  and  water 
committee  to  enter  into  a  contract  with  the 
General  Electric  Company  for  new  street 
lamps  and  other  equipment,  provided 
satisfactory  arrangements  are  made  with 
the  Niagara  &  Erie  Power  Company.  The 
lamps  will  be  of  400  cp.  and  600  cp. 

HARTWICK.  N.  Y. — The  Hartwick 
Power  Company  has  been  merged  with  the 
Colliers  Light,  Heat  &  Power  Company  of 
Cooperstown. 

LEBANON,  N.  Y. — The  Earlville  (N.  T.) 
Electric  Light  Company  has  petitioned  the 
Public  Service  Commission  for  permission  to 
construct  an  electric-light  plant  and  exercise 
a  franchise  in  the  town  of  Lebanon,  and  also 
for  authority  to  issue  $8,325  in  bonds. 

LYONS.  N.  Y. — A  committee  has  been  ap- 
pointed bv  the  Lvons  Business  Mens  Asso- 
ciation to  look  into  the  matter  of  installing 
an  ornamental  lighting  system  in  the  busi- 
ness district  of  the  village. 


NEW     STORK,    X.     V       Plans    have    been 
tiled    by    the    New    York    Edison    Company 

for  the  erection  of  a  one-story  transformer 
station,  24  ft.  by  46  ft.,  at  \:>  l  West  Twenty- 
seventh  Street,  Manhattan,  to  cost  about 
$35,000.  W.  Weissenberger,  Jr.,  is  architect 
NEW  YORK,  N.  Y.— The  Public  Service 
Commission  has  approved  agreement  be- 
tween the  Interborough  Rapid  Transit  Com- 
pany and  the  Brooklyn  Rapid  Transit  Com- 
pany whereby  the  former  company  will  sup- 
ply power  to  operate  the  new  subway  lines 
of' the  Brooklyn  Rapid  Transit  Company  in 
Manhattan  for  a  period  of  ten  years.  Agree- 
ment was  also  approved  by  which  the 
Transit  Development  Company  will  supply 
energy  for  the  Brooklyn  Rapid  Transit  Com- 
pany in  Brooklyn. 

THIELLS,  N.  Y. — Bids  will  be  received 
by  Frank  A.  Vanderlip,  president  of  board 
of  managers  of  Letchworth  Village,  7  Wall 
Street,  New  York  City,  until  May  29,  for 
refrigeration  equipment  for  storehouse. 
bakery,  refrigerating  plant  and  cold  storage 
building,  sanitary  work  and  electric  service 
connections  for  cottages  E,  F,  G  and  H  at 
Letchworth  Village.  Plans  and  specifica- 
tions may  be  consulted  at  Letchworth  Vil- 
lage. Thiells,  at  the  office  of  the  board  of 
managers,  7  Wall  Street,  New  York  City, 
at  the  New  York  office  of  the  Department 
of  Architecture.  Capitol,  Albany.  Drawings 
and  specifications  may  be  obtained  at  the 
Department  of  Architecture,  Capitol,  Albany. 
WALTON,  N.  Y. — The  Deposit  (N.  Y.) 
Electric  Company  has  taken  over  the  plant 
and  holdings  of  the  Southern  New  York 
Power  Company  of  Walton. 

WATERVILLE,  N.  Y. — The  control  or 
the  Waterville  Gas  &  Electric  Company 
has  been  taken  over  by  B.  H.  Shepard  of 
Syracuse.  The  company,  it  is  understood, 
will    be    reorganized. 

CAMDEN.  N.  J. — Plans  are  being  con- 
sidered bv  the  Delaware  &  Atlantic  Tele- 
graph &  Telephone  Company  for  the  erec- 
tion of  a  two-°tory  addition  to  its  telephone 
exchange  building  at  Fifth  and  Market 
Streets,  to  cost  about  $38,000. 

CLIFTON,  N.  J. — The  City  Council  has 
authorized  bids  to  b°  advertised  for  lighting 
the  streets  of  the  city. 

GLASSBORO.  N.  J — The  Delaware  &  At- 
lantic Telegraph  &  Telephone  Comnanv  is 
planning  to  install  underground  cable  lines 
in  High  Street  to  replace  the  present  over- 
head system. 

LIVINGSTON.  N.  J. — The  Township 
Committee  has  called  an  election  to  be  held 
June  5  to  make  arrangements  for  a  new 
street-lighting    district. 

NEWARK.  N.  J.— Improvements  to  the 
municipal  fire-alarm  telegraph  system,  in- 
cluding the  installation  of  new  under- 
ground cable,  have  been  recommended  by 
the  Board  of  Fire  Commissioners. 

NEWARK,  N.  J — Bids  will  be  received 
by  the  Passaic  Valley  Sewerage  Commis- 
sion. 31  Clinton  Street.  Newark,  until  June 
26  for  three  50-kw.  engine-driven  generator 
sets,  to  be  installed  at  the  sewerage  pump- 
ing station  on  the  Kearnv  meadows.  These 
units  will  be  used  to  furnish  electricity  for 
lighting  and  screen  lifting". 

NEWTON,  N.  J.  —  Extensions  and  im- 
provements will  be  made  by  the  National 
Utilities  Company  of  Boston.  Mass.,  to  it« 
local  plant  and  system  inrl  a]so  to  its  power 
station  at  Dover.  Harold  R.  Wilbur  of  Lam- 
bortville  is  district  manager. 

PERTH  AMBOY.  N.  J.— The  Board  of 
Water  Commissioners  has  adopted  a  reso- 
lution providing  for  an  issue  of  $200,000  in 
bonds  for  extensions  and  improvements  to 
the  munieinal  water-works,  including  a  new 
building  and  new  pumping  enedne,  to  cost 
$53,000:  n°w  boilers  and  building.  $35,000: 
dams,  sp'llways,  etc. 

TRENTON,  N.  J. — Plans  are  belner  con- 
sidered bv  the  Imnerial  Porcelain  Works. 
Mulberry  Street.  Trenton,  for  the  construc- 
tion of  a  new  plant  at  Neptune  City,  to  cost 
about  $25,000.  The  oomnany  manufactures 
electrical    porcelain   goods. 

WESTMONT,  N.  J.— The  Township 
Committee  has  granted  the  Delaware  & 
Atlantic  Telegraph  &  Telephone  Company 
permission  to  install  underground  conduit 
lines  in  Haddon  and  Wynnewood  Avenues. 
BETHLEHEM.  PA. — The  Bethlehem  City 
Water  Company  is  contemplating  the  instal- 
lation of  new  electrically  operated  pumping 
equipment,  with  a  capacity  of  about  10,000,- 
000  gallons, 


CONYNGHAM,  PA.     The  Barwood   Elec- 
tric Company  of  Hazleton  Is  contemplating 
the  installation  of  a  distribution  system   In 
Conyngham   to  supply   electricity   for  cora- 
I    Lighting  and   power  pun 
GREEN8BURG,  PA.— The  installation  of 
an     ornamental     street-lighting     system     in 
the  business  district  is  under  consideration. 
JOHNSTOWN,    PA. — H.    D.    Walbridge    dv: 
Company,    11    Wall   Strict.   New    York.    V    Y. 
have  acquired  control  of  the  Citizens'  Bight. 
Heat  <&   Power  Company.       Extension   to  thi 
plant  and  system,  it  is  understood,  are  un- 
ci, r  consideration. 

LANSDOWNE,      PA.—  Bids      arc      being 
i  ection  Of  a   m-w  power  plant, 
bj    80  ft,  two  i  toi  les  high,  In  con. 
tion    with   the   new   building   for   the   new   St. 
Vincent     Homi  and     Eighteenth 

Streets,  Philadelphia.  Paul  Monaghan, 
Drexel  Building,  is  architect. 

MILLERSVHJLiE,  PA.-  The  Lancaster  cS. 
York  lompany,  operating 

an  electric  railway  from  MUlersville  to 
Pequea-on-the-Susquehanna,  has  made  ar- 
rangements with  the  Edison  Electric  Com- 
pany of  Lancaster  for  energy  to  operate  its 
system. 

PHILADELPHIA,  PA  The  Greet 
Company,  Memphis  Street,  is  contemplating 
the  construction  of  a  power  house,  30  it.  by 
60  ft  ,  one  story,  in  connection  with  its  new 
factory  addition.  W.  E.  S.  Dyer,  Land  Title 
Building,   is  architect. 

PHILADELPHIA,  PA. — A  new  boiler 
house.  49  ft.  by  1 "  t  ft.,  one  story,  will  be 
erected  at  the  power  station  of  the  Philadel- 
phia Electric  Company,  located  at  Robbins 
Street  and  the  Delaware  River,  Tacony. 
The  cost  is  estimated  at  about  $60,000. 

PHILADELPHIA.  PA.— Bids  are  being 
asked  by  the  Scofield  Engineering  Company, 
Commercial  Trust  Building.  Philadelphia, 
for  the  erection  of  a  brick  and  concrete 
power  house  and  other  structures  for  the 
Dunnellon  Phosphate  Company.  Fernandina, 
Fla. 

PHILADELPHIA,  PA.— Plans  have  been 
prepared  for  the  construction  of  a  four- 
story  building.  349  ft.  by  7s  ft,  with  a  wing 
205  ft.  bv  239  ft.,  and  a  power  house.  73 
ft  by  SO  ft.,  at  Lansdowne  Avenue  and  Gar- 
ret Road  for  the  St.  Vincent's  Home.  1'aul 
Monaghan   is   architect. 

PHILADELPHIA,  PA. — Plans  have 
prepared  bv  Harrison.  Mertz  &  Emlen.  en- 
gineers, Commercial  Trust  Building.  Phila- 
delphia, for  two  private  water  supply  sys- 
tems at  Pleasantvtlle,  N.  J.,  which  provide 
for  the  installation  of  motor-driven  deep- 
well   pumping  equipment. 

PITTSBURGH,  PA. — The  Centra!  Dis- 
trict Telephone  Company  has  acquired  a  site 
at  Highland  and  Rural  Avenues,  on  which 
it  will  erect  a  new  telephone  exchange. 

PITTSBURGH,  PA. — The  Pittsburgh, 
Harmony  &  New  Castle  Railway  Company 
has  awarded  contract  for  the  construction 
of  a  new  storage  dam  and  addition  to  its 
power  plant  at  Harmony  Junction  to  the 
Faber  Engineering  &  Construction  Company 
of  Pittsburgh. 

SCRANTON.  PA. — Preliminarv  plans  are 
being  prepared  bv  the  Maccar  Truck  Com- 
pany for  the  erection  of  a  one-story  power 
house  at  its  local  plant.  Duckworth  Broth- 
ers, Coal  Exchange  Building,  are  architects. 
SOUTH  BETHLEHEM,  PA.— Steps  have 
been  taken  by  the  Lehigh  Navigation  Elec- 
tric Company  for  the  erection  of  a  steel 
tower  electric  transmission  line  between 
Siegfried  and  the  Bethlehem  Steel  Corn- 
pan  y's  works. 

YKADON,  PA. — Plans  have  been  filed  for 
the  erection  of  a  power  house.  50  ft.  by 
100  ft.,  for  Theodore  Presser.  to  cost  about 
$30,000.     Jesse  T.  Hoekstra  is  architect. 

BALTIMORE,  MD. — Contract  has  been 
awarded  bv  the  United  Railways  &  Electric 
Company  to  the  West  Construction  Com- 
pany, for  the  erection  of  a  substation.  60 
ft.   by  BO  ft.,  at  Sollers  Point. 

SALISBURY.  MD.— One  of  the  proposals 
submitted  by  the  Eastern  Shore  Gas  & 
Electric  Company  for  lighting  the  sti 
of  the  city  has  been  accented  bv  the  citj 
officials.  The  new  contract,  which  is  for 
a  period  of  three  years,  will  necessitate 
the  rebuilding  of  quite  a  portion  of  the 
distributing   system. 

FARMVILLE,  VA. — At  an  election  to  be 
held  June  14  the  proposal  to  issue  S'.n.ono 
in  bonds  for  a  municipal  electric-lighl  plant. 
waterworks  system  ami  street  improvements 
will  be  submitted  to  the  voters  Tb  • 
ent  plans  provide  for  developing  500  kw. 

SHENANDOAH,  VA.  —  Bonds  to  the 
amount  of  (30,000  have  been  voted  for  the 
construction  of  a  hydroelectric  power  plant 
and  filtration  system.  Plans  were  prepared 
bv  E.  V.  Dunston,  engineer.  Washii  gton,  I  >. 
C. 
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w  ISHINQTON,  D.  C.  Bids  will  be  re- 
oelved  at  the  Bureau  <>t'  Bupplles  ami  Ac- 
counts, \a\\  Department,  Washington. 
i>  C.,  for  furnishing  at  the  various  navy 
yards  ami  naval  Btatlons  supplies  as  fol- 
lows: San  Francisco,  Cal.,  Schedule  1119 — 
76.160  lb.  who  fabric  Brooklyn,  N.  Y., 
Schedule  1166  miscellaneous  common,  mer- 
curial :  mechanical  thermometers,  storage 
battery,  eta;  Schedule  L146 — 55,000  chemi- 
cal Bounding  tubes:  Schedule  1146 — miscel- 
laneous material  for  switchboard  panels; 
Schedule  1136 — one  heating  and  ventilating 
Bel  (complete)  ;  three  ventilating  sets  (com- 
plete). Norfolk,  Va.,  Schedule  1139 — 25 
electrolytic,  oxygen  and  hydrogen  genera- 
tors. Philadelphia,  Pa.,  Schedule  1130 — in- 
dicating ami  annunciating  systems  with 
motor-driven  pump  ;  Schedule  1129 — two 
sets  motor-driven  large  plate-bending  rolls. 
Various,  Schedule,  1134 — miscellaneous  elec- 
trically driven  deck  winches.  Washington, 
D.  C,  Schedule  1159 — two  motor-driven, 
back-geared,  pillar  crank  shapers.  Appli- 
cation for  proposal  blanks  should  designate 
the  schedule  desired  by  number. 


North  Central  States 

ALMA,  MICH. — The  Central  Michigan 
Light  &  Power  Company  of  Mount  Pleasant 
has  purchased  the  electric  plant  and  dis- 
tributing system  of  the  Alma  Grain  & 
Lumber  Company.  The  Central  Michigan 
company  has  begun  work  on  the  construc- 
tion of  a  new  plant  on  the  Pine  River  in 
Alma,  to  cost  about  $150,000,  and  has 
moved  its  headquarters  from  Mount  Pleas- 
ant to  Alma. 

DETROIT.  MICH.— The  third  unit  of  the 
Detroit  United  Railway  Company's  shops  at 
Highland  Park,  consisting  of  carpenter 
shop,  pattern  shop  and  tinsmithing  depart- 
ment, etc.,  has  been  completed.  The  fourth 
unit  to  be  erected  will  be  a  brass  foundry. 
A  permanent  power  and  heating  plant  will 
complete  the  layout.  The  cost  of  the  entire 
work  is  estimated  at  about  $1,000,000. 

ANTWERP,  OHIO. — The  Northwestern 
Electric  Light  &  Power  Company  of  Del- 
phos  has  applied  for  a  franchise  to  furnish 
electrical   service   in   Antwerp. 

ELYRIA.  OHIO. — Plans  are  being  pre- 
pared by  the  Willys-Overland  Company  of 
Toledo  for  the  construction  of  a  boiler  house. 
30  ft.  by  40  ft.,  at  its  local  plant. 

TOLEDO,  OHIO. — Plans  are  being  con- 
sidered by  the  Central  Union  (Bell)  Tele- 
phone Company  for  the  erection  of  a  new 
telephone  exchange  building,  at  Geneva  and 
Arlington  avenues,  to  cost  about  $110,000, 
with  additional  expenditures  of  $60,000  for 
outside  connecting  facilities. 

WEST  MANSFIELD,  OHIO.— The  sale 
of  the  municipal  electric-light  plant  is  re- 
ported   to    be    under    consideration. 

ADAIRVILLE.  KY.  —  The  Adairville 
Lighting  Company,  recently  incorporated, 
is  planning  to  construct  a  hydroelectric 
power  plant,  to  develop  135  hp.,  on  the  south 
fork  of  Red  River,  to  cost  about  $15,000. 
The  work  will  include  a  concrete  dam,  10 
ft.  by  76  ft.,  to  cost  $2,500;  power  house. 
$3,200;  3-mile  transmission  line,  $4,500;  an 
urban  system  connecting  Adairville  with 
several  small  villages  and  large  plantations, 
$2,350.  Contract,  it  is  reported,  has  been 
awarded  for  crude-oil  set  and  urban  distri- 
bution system. 

CAMPBELLVILLE.  KY.— The  Campbell- 
vlile  Electric  Light  &  Power  Company,  re- 
cently incorporated  with  a  capital  stock  of 
$40,noo.    is    planning    to    install    an    electric 
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LIOONIER,     i\i>      The     local     electric- 
light    plant,   owned    by    Lyon    A    Grei 
ieen  purchai  ed   bj    1 1     I  •    Crs «. 
Company  <if  New   York,   M.   S".     No  change 
In     management     will     be    made    for    the 

present. 

i'i.  \i  \\  i  i.i.i:.    iND.     The  Indiana  Power 

A  Water  Company  Of  Bloomfleld  lias  .ap- 
plied to  the  County  Commissioners  for  a 
franchise  to  erect  electric  transmission 
lines  over  the  roads  and  highways  of 
a  County  and  to  erect  an  eiectric- 
light  and  power  plant  and  distribution  sys- 
tem in  PlalnVille  to  furnish  electrical 
service  to  residents  in  this  village  and  to 
the  inhabitants  of  the  other  incorporated 
districts  in  the  county. 

WINONA  LAKE,  IND.  —The  Public 
Service  Commission  has  granted  the 
Winona  Electric  Light  &  Water  Company 
permission  to  issue  $85,000  in  bonds,  tin- 
proceeds  to  be  used  for  improvements  and 
other  purposes. 

CHICAGO.  ILL.— Bids  will  be  received  by 
the  clerk  of  the  Sanitary  District  of  Chi- 
cago, 700-910  South  Michigan  Avenue,  Chi- 
cago, until  May  31  (extension  of  date),  for 
furnishing  a  vertical  hydraulic  turbine  and 
an  alternating-current  generator.  For  de- 
tails see   proposal  columns. 

ELGIN,  ILL.— The  old  Waverly  mill  in 
Elgin  is  reported  to  have  been  purchased 
by  B.  S.  Pearsall.  The  new  owner,  it  is 
understood,  proposes  to  install  a  hydroelec- 
tric plant. 

EL  PASO.  ILL.— Beaudett  &  Croner  of  El 
Paso  are  contemplating  enlarging  their  cold 
storage  plant  and  installing  additional  ma- 
chinery, at  a  cost  of  about  $10,000. 

EMINGTON,  ILL. — Plans  are  being 
considered  by  the  Town  Board  for  the  in- 
stallation   of   an    electric-lighting   system. 

RUSHVILLE,  ILL— Bids  will  be  received 
by  the  Commissioners  of  Kelly  Lake  Drain- 
age &  Levee  District,  at  the  office  of  Glass 
&  Bottenberg,  attorneys,  Rushville,  until 
June  1.  for  furnishing  and  erecting  any  or 
all  parts  of  an  electrically  driven  pumping 
plant.  For  further  information  address  the 
Jacksonville  (111.)  Engineering  Company. 
Specifications  will  be  furnished  upon  receipt 
of  *3. 

BARABOO,  WIS. — Surveys  have  been 
completed  for  the  erection  of  an  electric 
transmission  line  from  the  power  house  at 
Prairie  du  Sac  to  Baraboo. 

BROOKLYN,  WIS.— Permission  has  been 
granted  to  the  Brooklyn  Electric  Company 
bv  the  Railroad  Commission  to  use  the 
poles  of  the  Brooklyn  Telephone  Company 
for  erecting  wires  for  an  electric  dis- 
tributing system  in  Brooklyn.  H.  J.  Ellis 
is  interested  in  the  Brooklvn  Electric  Com- 
pany. 

NEENAH,  WIS. — Plans  are  being  con- 
sidered for  replacing  the  steam  power  plant 
at  the  water-works  station  with  electrically 
operated  machinery. 

RACINE.  WIS. — Plans  are  being  prepared 
by  the  Milwaukee  Light,  Heat  &  Traction 
Company  for  the  construction  of  an  addi- 
tion to  its  local  plant  to  cost  about  $25,000. 

RIPON,  WIS.— The  Ripon  Light  &  Water 
Company  has  purchased  the  electric  plants 
and  holdings  of  the  Wisconsin  Light,  Power 
&  Milling  Company  in  Eldorado  and  Rosen - 
dale,  which  include  the  power  plant  in 
Eldorado  and  5  miles  of  transmission  line. 
It  is  proposed  to  erect  transmission  lines 
from   Ripon  to   Rosendale. 

SHAWANO.  WIS. — The  Electric  Light 
and  Waterworks  Commission  has  recom- 
mended improvements  to  the  municipal  wa- 
ter and  light  plant,  including  the  installa- 
tion of  a  250-hp.  Corliss  engine,  directly 
connected,  and   motor-driven  pumps. 

SPARTA,  WIS. — The  Wisconsin-Minne- 
sota   Light    &    Power    Company,    which    re- 


■  enll)   purchused  the  electric  iighi  and  power 

'     ■  ngelo   of    ii"    0     i 
Newton  Hoi  planning  to 

■  hi  elecl i  Ic  I  ..ii  line  to  conni  i  i  the 
plan!    in   this  city    with    th<  tutlon 
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\i   Rl  )i;  \,    .Minn.      Bids  will  bi    r< 
by   w    J.    Rashli  Igh,  clerk,   t  he   lnd<  pi 
School     District     No.     13,     Hoarding 
Building,    Aurora,    until   June    12,    foi    •  ■<< 
Btruction  of  high  school  buildings,  separata 
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electrical  work,  heating  and  ventilating, 
temperature  regulation,  fa n 
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trol  equipment,  and  vacuum  heating  equip- 
ment.    Plans  and  specifications  are  on  file 

in  i  lie  office  of  the  architects,  320  Audi- 
torium Building,  Minneapolis,  Minn.,  an. I  at 
the     office     of     the     Board     of     Edui 

Aurora. 

MARSHALL,  MINN— Kids  will  I- 
ceived  at  the  office  of  the  city  recorder, 
Marshall,  until  June  4  for  furnishing  one 
150-hp.  or  200-hp.  engine  or  turbine  directly 
connected  to  an  engine-type  generator. 
Generator  to  have  a  rating  of  125  or  150  kw., 
60  cycle,  2300  volts,  three-phase,  belted  to 
a  direct-current  exciter.  A.  G.  Bumford  is 
city  recorder. 

BURLINGTON,  IOWA.— The  Board  of 
Railroad  Commissioners  has  granted  the 
Peoples  Gas  &  Electric  Company  of  Bur- 
lington a  franchise  to  erect  electric  trans- 
mission lines  on  the  roads  and  highways 
between  Morning  Sun  and  Mediapolis,  in 
Louisa  and  Des  Moines  Counties,  to  supply 
electricity  for  lamps  and  motors  in  this 
territory. 

CENTERVILLE,  IOWA.  —  The  Iowa 
Southern  Utilities  Company  of  Centerville 
has  been  granted  a  franchise  by  the  Board 
of  Railroad  Commissioners  to  erect  electric 
transmission  lines  on  certain  roads  and 
highways  in  Ringgold  and  Taylor  Counties, 
to  supply  electricity  for  lamps  and  motors 
in  this  district. 

CENTERVILLE,  IOWA.— Bids  will  be 
received  by  the  Board  of  Education  of 
Centerville  until  June  5  for  construction  of 
high  school  building,  including  electric 
wiring,  heating,  plumbing,  vacuum  cleaner, 
etc.  The  cost  of  the  building  is  estimated 
at  about  $150,000.  M.  B.  Cleveland,  603 
First  National  Bank  Building,  Waterloo,  is 
architect. 

CLINTON,  IOWA. — Improvements,  it  is 
reported,  are  contemplated  by  the  Illinois 
Railroad  Company  to  its  local  yards,  in- 
cluding a  new  power  house,  extensions  to 
machine  shops  and  improvements  to  the 
roundhouse,  etc.  The  cost  is  estimated  at 
$250,000. 

FORT  DODGE,  IOWA.— Extensions  and 
improvements  involving  an  expenditure  of 
$250,000,  it  is  reported,  are  contemplated 
by  the  Fort  Dodge,  Des  Moines  &  Southeast 
Railway  Company. 

MANSON,  IOWA.— At  an  election  held 
recently  the  proposal  to  issue  bonds  for  the 
construction  of  an  electric  lighting  and  heat- 
ing plant  was  carried. 

WAPELLO,  IOWA. — The  electric  plant 
of  the  Wapello  Electric  Light  &  Power 
Company,  owned  by  the  Burlington  (Iowa) 
Railway  &  Light  Company,  was  destroyed 
by  fire  on  May  8,  causing  a  loss  of  about 
$10,000.  Two  electric  generators  and  two 
engines  were  completely  destroyed.  The 
three  boilers  may  be  repaired.  An  electric 
transmission  line  may  be  erected  from  Bur- 
lington to  furnish  temporary  service.  The 
plant,  it  is  understood,  will  be  rebuilt. 

WATERLOO,  IOWA. — The  Board  ot 
Railroad  Commission  of  the  State  of  Iowa 
has  granted  the  Cedar  Valley  Hydraulic 
Company  of  Waterloo  a  franchise  to  erect 
and  operate  electric  transmission  lines  in 
Floyd  County,  from  Charles  City  to  Rock- 
ford,  to  supply  electricity  for  lamps,  heaters 
and  motors. 

KANSAS  CITY,  MO.— The  city  officials 
are  seeking  information  on  standards  and 
equipment  for  illuminated  street  signs.  It 
is  proposed  to  mark  all  downtown  streets 
and  as  many  of  the  outside  corners  as 
possible.  The  cost  of  the  work  is  estimated 
at    about    $50,000. 


May  26,  1917 


ELECTRICAL     WORLD 


L047 


SPRINGFIELD,  MO.— At  an  election  to 
be  held  June  16  the  proposal  to  issue  $500,- 
000  in  bonds  will  be  submitted  to  the  voters. 

VANDALIA,  MO. — The  Walsh  Fire  Clay 
Products  Company  contemplates  equipping 
a  power  plant  and  installing  clay-working 
machinery,  at  a  cost  of  about  $500,000. 
The  Unit  Construction  Company  of  St.  Louis 
will  have  charge  of  the  engineering  work. 

BEACH,  N.  D. — The  electric  plant  of  the 
Beach  Electric  Company  has  been  purchased 
by  F.  C.  Hughes  of  the  Glendive  (Mont.) 
Heat,  Light  &  Power  Company. 

FARGO,  N.  D. — Bids  will  be  received  by 
E.  G.  Guthrie,  secretary  board  of  education, 
Court  House,  Fargo,  N.  D.,  until  June  4, 
for  the  construction  of  a  school  building. 
Separate  bids  to  be  submitted  for  general 
contract,  heating  and  electrical  work, 
plumbing,  etc.  Plans  and  specifications  can 
be  seen  at  the  office  of  Haxby  &  Braseth, 
architects,  Fargo. 

FORBES,  N.  D. — Plans  are  being  con- 
sidered for  the  installation  of  a  municipal 
electric-light  plant.  It  is  proposed  to  erect 
an  electric  transmission  line  from  Ellendale 
to  Forbes. 

STEELE,  N.  D. — Local  business  men  have 
organized  a  stock  company  and  have  pur- 
chased the  property  of  the  Goodwin  Light 
&  Power  Company.  The  new  company  will 
be  known  as  the  Steele  Electric  Company 
and  will  be  capitalized  at  $20,000.  E.  B. 
Miller,  H.  B.  Allen  and  J.  C.  Loerch  are 
among  the  incorporators. 

VALLEY  CITY,  N.  D.— The  City  Council 
has  entered  into  a  contract  with  the  Da- 
kota Engineering  &  Construction  Company 
for  furnishing  energy  to  be  taken  at  the 
city  limits  for  a  period  of  20  years.  The 
service  will  be  furnished  over  a  high-ten- 
sion line,  35  miles  long,  connecting  the 
villages  of  Sanborn,  Rogers  and  Daxey.  A 
24-hour  service  will  be  given. 

CHESTER,  S.  D.— The  local  electric-light- 
ing system  has  been  purchased  by  the 
Hartford  (S.  D.)  Light  &  Power  Company. 
An  electric  transmission  line  will  be  erected 
from  Hartford  to  Chester,  a  distance  of  4 
miles.  The  Hartford  company  purchases 
energy  from  the  Northern  States  Power 
Company. 

HAVELOCK,  NEB.— The  contract  for 
electric  wiring  for  the  new  high  school  in 
Havelock  has  been  awarded  to  the  Capital 
City  Electric  Company  of  Des  Moines,  Iowa, 
at  $4,175. 

ABILENE,  KAN.— The  Riverside  Light, 
Power  &  Gas  Company  is  contemplating 
extensions  to  its  system. 

HAYS,  KAN. — Plans  are  being  prepared 
for  improvements  to  the  municipal  electric- 
light  plant  and  water-works  system,  to  cost 
about  $25,000.  E.  T.  Archer  &  Company, 
New  England  Building,  Kansas  City.  Mo., 
are   engineers. 

KENSINGTON,  KAN. — Improvements  are 
being  considered  for  the  municipal  electric- 
lighting   system. 

NESS  CITY,  KAN. — Bids  will  be  received 
by  the  County  Commissioners  of  Ness 
County  at  the  office  of  the  county  clerk, 
Ness  City,  until  June  5,  for  the  erection  of 
a  court  house  in  Ness  City,  as  follows:  (1) 
For  building  complete  exclusive  of  heating, 
plumbing  and  electric  wiring;  (2)  electric 
wiring,  heating  and  plumbing.  Plans  and 
specifications  are  on  file  in  the  office  of 
J.  C.  Holland  &  Son,  architects,  Topeka, 
Kan. 

SALINA,  KAN. — Plans  are  being  consid- 
ered by  the  city  officials  and  the  Salina 
Light,  Power  &  Gas  Company  for  lighting 
the  city  park. 

TORONTO,  KAN.— Bids,  it  is  reported, 
will  soon  be  awarded  for  the  construction 
of  an  electric-light  plant.  W.  B.  Rollins 
&  Comnany,  209  Railway  Exchange,  Kansas 
City,  Mo.,  are  engineers. 


Southern  States 

ANDERSON,  S.  C. — The  Southern  Public 
Utilities  Company  of  Charlotte,  N.  C,  has 
been  awarded  the  contract  for  installing  a 
new  street-lighting  system  in  the  Orr  col- 
ton  mill  village.  The  12  air  lamps  now  in 
use  will  be  replaced  with  S3  Mazda  lamps 
of   80  cp. 

JEFFERSON,  S.  C— The  State  Legisla- 
ture has  granted  the  city  of  Jefferson  per- 
mission to  issue  $15,000  in  bonds  for  a 
municipal  electric-light  plant  and  water- 
works system. 

GAINESVILLE,  GA.— The  Rout  horn  Bell 
Telephone  &  Telegraph  Company  is  con- 
templating the  erection  of  an  exchange  in 
Gainesville,  to  cost  about  $13,000.  and  other 
Improvements  to  cost  about  $10,000,  in- 
cluding the  removal  of  wires  from  the  pub- 
lic square  and  the  installation  of  common 
battery  system. 


-  THOMASVILLE,  GA.— At  an  election 
held  recently  the  proposal  to  issue  $  Hio, hoo 
in  bonds  for  Improvements  to  the  electric- 
light  plant,  fire-alarm  system,  water-works 
system,  paving,  etc.,  was  carrli 

CHATTANOOGA,  TENN.— The  Lucey 
Manufacturing  Company  is  reported  to  be 
contemplating  the  election  of  a  power  house, 
to  cost  about   $6,500. 

CARRVILLE,  ALA. — The  proposal  to 
issue  bonds  for  the  installation  of  a  trans- 
former station  and  the  erection  of  an  elec- 
tric transmission  line  from  the  plant  ol  He- 
Montgomery  (Ala.)  Light  &  Water  Power 
Company  to  Carrville,  a  distance  of  3  miles, 
will  be  submitted  to  the  voters. 

DOTHAN,  ALA. — The  City  Council  baa 
entered  into  a  provisional  contract  with 
the  South  Alabama  Power  Company 
whereby  the  latter  will  furnish  the  city 
with  hydroelectric  power  from  O'Mercer 
Creek.  The  company  proposes  to  develop 
the  water  power  of  O'Mercer  Creek  and 
transmit  the  energy  to  Dothan  to  be  dis- 
tributed by  the  municipal  plant. 

MONTEVALLO,  ALA. — The  Montevallo 
Mining  Company  is  planning  to  install  a 
continuous  coal  conveyor  and  to  make  other 
improvements. 

FERNWOOD,  MISS. — Arrangements  have 
been  completed  by  the  McComb-Magnolia 
Light  &  Railway  Company  of  McComb 
with  the  Fernwood  Lumber  Company  for 
the  purchase  of  a  site  for  the  erection  of 
an   electric  power  plant  in   Fernwood. 

GULFPORT,  MISS.— The  Gulfport  &  Mis- 
sissippi Coast  Traction  Company,  it  is  re- 
ported, contemplates  purchasing  equipment 
to  convert  boilers  now  using  coal  to  wood 
burning.  The  company  is  also  in  the  mar- 
ket for  machinery  to  handle  slabs  and  other 
saw  mill  refuse. 

NATCHEZ,  MISS.— Contract  has  been 
awarded  to  Brown  &  Henderson  of  Natchez 
for  the  construction  of  an  electric  plant  for 
the  Jefferson  Military  College. 

PICKERING,  LA. — The  W.  R.  Pickering 
Lumber  Company  is  planning  to  rebuild  its 
sawmill  and  power  plant,  recently  destroyed 
by  fire,  causing  a  loss  of  about  $100,000. 
New  equipment  will  be  installed. 

BILLINGS,  OKLA. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  improve- 
ments to  electric-lighting  system. 

BRISTOW,  OKLA.— The  plant  and  hold- 
ings of  the  Bristow  Ice  &  Light  Company 
have  been  purchased  by  J.  J.  and  D.  O. 
Darnell  of  Cripple  Creek,  Col.  The  new 
owners,  it  is  understood,  contemplate  im- 
provements to  the  system. 

FREDERICK,  OKLA.  —  The  city  of 
Frederick  has  taken  over  the  electric  plant 
of  the  Foster-Harris  Gin  &  Electric  Com- 
pany, at  a  valuation  of  $35,000,  which  will 
be  operated  in  connection  with  the  water- 
works system.  Service  extensions  are  con- 
templated. 

WAYNOKA,  OKLA. — Bids  are  being 
asked  by  the  city  of  Waynoka  for  alternat- 
ing-current generators  directly  connected  to 
oil-burning  engines  and  other  electrical 
equipment. 

KINGSVILLE,  TEXAS.— We  are  in- 
formed that  the  St.  Louis,  Brownsville  & 
Mexico  Railroad  Company  does  not  con- 
template the  installation  of  an  electric- 
light  and  power  plant  as  reported  in  the 
issue  of  April  21.  The  Texas  Gas  &  Electric 
Company  furnishes  electrical  service  to 
local  shops  and  terminals  of  the  railroad 
company. 

ODESSA,  TEX.— The  Odessa  Light  & 
Power  Company,  recently  incorporated 
with  a  capital  stock  of  $4,000,  is  planning 
to  construct  an  electric-light  plant  in 
Odessa.  R.  M.  Henderson,  W.  F.  Bates 
and    W.    H.    Rhodes    are    the    incorporators. 


Pacific  and  Mountain  States 

KEYPORT,  WASH.— The  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  has  awarded  the  contraet  for 
alterations,  etc.,  to  the  heating  and  power 
plant  at  the  naval  station  at  Keyport,  to 
Charles  C.  Moore  &  Company  of  Seattle, 
Wash.,  at  $27,803. 

OKANOGAN,  WASH. — A  three-year  con- 
tract between  the  Okanogan  Valley  Power 
Company  and  the  United  States  Reclama- 
tion Service  for  power  from  the  No.  2  power 
plant,  near  Okanogan,  has  been  signed,  and 
will  take  effect  as  soon  as  the  water  is 
turned  on.  Power  to  be  used  through  the 
irrigating  season.  Connections  will  be  made 
immediately  between  the  Okanogan  com- 
pany and  the  Government  lines.  Electricity 
from  this  plant  will  be  supplied  to  the  towns 
of  Okanogan,  Omak  and  Riverside,  while 
the  Pateros  plant  of  the  company  will  fur- 
nish energy  in  Pateros,  Brewster,  Bridge- 
port  and  Mansfield. 


OL.YMPLA,  WASH  Tie-  Puget  Sound 
Ion,  Light  &  Power  Coinpan>  ol  Ta- 
coma  lias  petitioned  the  County  Commli- 
sioners  for  a  franchise  to  erect  an  ■ 
transmission  line  between  Nisqually  and 
Log  Cabin,  near  Tumwater.  Tie-  pri 
line  would  furnish  additional  energy  to  the 
Olympia  Light  &  Power  Company  for  use 
largely  at  the  ehipya  i 

SPOKANE,  WASH  -  -I  Mans  have  been  ap- 
proved by  the  Pacific  Telephone  &  Tele- 
graph Company  tor  tin-  erection  of  toll  lines 
in  the  Inland  Bmpire,  involving  an  expendi- 
ture of  $77,000.  The  work  will  include  the 
erection  of  a  phantom  circuit  from  Colfax 
to    Spokane,    a    distant  miles;    also 

stringing  copper  wire  and  establishing  a 
phantom  with  an  existing  circuit  from  Col- 
lax  to  Thornton,  ami  dlsmantUng  an  exist- 
ing pole  line  and  circuit  from  Oakesdale  to 
Thornton  Junction. 

PORTLAND,  ORE. — The  City  Council  has 
refused  to  submit  to  the  voters  at  the  elec- 
tion to  be  held  June  4  the  proposal  of  Com- 
missioner Daly  to  issue  $1,777,000  in  bonds 
foi  the  installation  of  a  hydroelectric  power 
plant  on  Bull  Run  L; 

FRESNO,  CAL.  —  The  State  Railroad 
Commission  has  approved  the  application 
of  the  San  Joaquin  Light  <&  Power  Com- 
pany for  an  indenture  securing  $4,500,000 
in  debentures.  The  commission  has  author- 
ized the  company  to  issue  $1,000,000  in 
bonds  at  not  less  than  95,  the  proceeds  to 
be  used  to  reimburse  treasury  for  capital 
expenditures  which  have  been  made  for  new 
improvements. 

LOS  ANGELES,  CAL. — The  City  Coun- 
cil has  given  its  approval  of  the  plans  for 
the  installation  of  the  new  ornamental 
lighting  system  on  Broadway,  which  will 
extend  from  the  tunnel  to  Tenth  Street,  a 
distance  of  about  72,000  ft.  The  plans 
provide  for  the  erection  of  136  standards, 
25  ft.  high,  each  mounted  with  two  lamps. 
The  system  will  be  installed  under  the 
supervision  of  William  D'Arcy  Ryan  of 
New  York,  illuminating  engineer. 

STOCKTON,  CAD. — The  Western  States 
Gas  &  Electric  Company  has  filed  an  appli- 
cation with  the  State  Water  Commission  for 
permission  to  appropriate  waters  of  Medley 
and  Echo  Lakes  in  El  Dorado  County  and 
Twin  Lakes  in  Alpine  County,  for  power 
purposes.  The  quantity  of  water  applied 
for  is  5000,  7000  and  8000-acre-ft.,  respect- 
ively. It  is  proposed  to  develop  2500  hp.  at 
the  existing  plant  of  the  American  River 
Electric  Company  for  a  period  of  seven 
months  in  the  year.  The  proposed  main 
ditch,  including  penstocks,  is  to  be  7.3  mHes 
long.  At  Medley  Lake  it  is  proposed  to 
erect  a  main  dam  15  ft.  high  and  two  aux- 
iliary dams  5  ft.  each  in  height,  and  at 
Echo  Lake  a  tunnel  driven  to  draw  the 
level  of  the  lake  about  40  ft.  below  the 
natural  outlet,  said  tunnel  to  be  5  ft.  by  6  % 
ft.  in  cross  section  and  2600  ft.  long.  The 
total  fall  to  be  utilized  is  given  as  610  ft. 
from  dam  to  waterwheel. 

BOISE,  IDAHO. — Application  has  been 
made  to  the  Public  Utilities  Commission 
by  the  Beaver  River  Power  Company  of 
Boise  for  permission  to  extend  its  electric 
transmission  lines  to  Marysvale.  The  com- 
pany, it  is  understood,  proposes  to  erect 
a  new  plant  at  Panguitch. 

BOISE,  IDAHO. — The  State  Land  Board 
has  decided  to  take  up  the  question  of  hav- 
ing the  Utah  Power  &  Light  Company  sup- 
ply energy  in  bulk  to  the  Ashton  &  St. 
Anthony  Power  Company,  so  that  the  latter 
company  can  furnish  electricity  to  operate 
the  pumps  of  the  Owsley  irrigation  project. 

SALT  LAKE  CITY,  UTAH.— The  Utah 
Power  &  Light  Company  has  petitioned  the 
City  Commission  for  permission  to  con- 
struct an  underground  vault  in  Main  Street. 
The  object  of  the  station  is  to  improve  the 
service  in  the  business  district. 

BUTTE.  MONT. — Permits  have  been 
granted  the  Butte  Electric  Railway  Com- 
pany for  the  construction  of  two  substa- 
tions, one  to  be  erected  at  Florence  and 
Major  Streets,  to  cost  $1,700:  the  other  at 
21S  East   (enter  Street,   to  cost   $2,400. 

PUEBLO,  COL. — Plans  have  been  com- 
pleted by  the  city  engineer  for  a  new  light- 
ing system  on  Broadway,  Quincy  and  Jack- 
son streets  in  the  new  l'aeink  District  No.  1. 
The  plans  provide  tor  the  installation  of 
ornamental  standards  in  the  center  of  the 
Intersection  of  the  streets  in  the  district. 
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Milling  Company  is  contemplating  erecting 
an  elevator,  to  cost  between  $100,000  and 
$150,000. 

ST.    JOHN,    N.    B.— The    contract   for    the 
construction  of  the  new  laundry  and   power 
house   for   the   General    Public   Hospiti 
been    awarded    to    Lol.,  •  i      \      i  '■< 
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1  ;  Ii   NSION 

Con  Albert       Alchi  le,       Baden, 

Switzerland  App  Hied  Nov.  25,  1913, 
Surface  In  the  viclnitj  of  the  sockel 
shaped  thai  the  electric  field  Is  directed 
almost  at  right  angles  to  the  Insulator 
surface  bo  thai  glow  discharge  along  the 
surface  Is  prevented,  and  thus  the  ti 
at  which  tlii'  spark  passes  Is  Increased. 

820  Electric  Switch;  Charles  F. 
Kettering- and  Robert  s.  De  Maree,  Day- 
ton, oino.  .\pp.  Bled  July  n,  1913.  Con- 
troller switches. 

S26  Electrical  Heating  Unit:  Frank 
Kuhn  and  Frank  JO.  Shailor,  Detroit, 
Mich  App.  tiled  May  8,  1915.  Improve- 
ments. 

1.225,827.  Electric  Heating  Unit;  Frank 
Kulin  and  Frank  E.  Shailor,  Detroit. 
Mich.  App.  Bled  Oct.  15,  1915.  For  use 
m  connection  with  electrically  heated 
ovens. 

1,225,887.  Valve-Operating  Mechanism  ; 
John  H.  Swan,  Chicago,  111.  App.  hied 
Julj  22,  1915.  Motor  having  a  double 
11.  tin-  primary  action  being  utilized 
tor  actuating  the  valve  and  the  second- 
ary action  being  utilized  for  adjustment 
of  the  controlling  means  for  the  motor. 

590.  Fuse  Plug:  Henry  von  P 
Thomas.  Kirkwood,  Mo.  App.  filed  May 
15,  1916.     Improvement. 

1.225,901.  High-tension  Switch;  Ernst 
weissberg,  Cassel,  Germany.  App.  filed 
June  10,  1014.  Cut-out  with  means  for 
extinguishing  the  arc  set  up  on  breaking 
the  circuit. 

1 ,225,963.  Motor  -  Control  Apparatus  ; 
!•  rederick  Hymans,  Glen  Ridge.  N.  J 
App.  filed  Oct.  20,  1914.  Used  in  the 
operation  of  furnace  hoists,  etc. 

1.225.975.  Mercury  Motor  Meter;  Robert 
C.  Lanphier,  Springfield,  Til.  App.  filed 
March  12,  1913.  Auxiliary  damping  de- 
vices heretofore  employed  are  dispensed 
with. 

1.225.976.  Elevator  -  Control  System; 
David    Larson.    Berlin,    Germany.      App 

filed  July  30,  1912.  For  automatic  alter- 
nating-current electric  elevators. 
1,225,997.  I'anelboard  and  Lining-Strip 
Supporting  Means:  Edwin  A.  Ollev. 
Syracuse.  N.  Y.  App.  filed  June  14.  1913 
Improved. 

1,226.009.  Burglar  Alarm:  Charles  Rieser, 
Chicago,    111.       App.    filed    Sept.     3,     1915. 

I  '"i  table. 

1.226,017.  Inclosed  Fuse:  George  A 
Schaefer,  Chicago,  111.  App.  filed  April 
23,  1914.  Link  may  be  readily  inserted 
between  the  terminals  of  the  fuse  with- 
out the  use  of  special  tools. 

1,226,056.  Electrical  Measuring  Instru- 
ment; William  M.  Bradshaw  and  Wal- 
ter   G.     Mylius,    Wilkinsburg,     Pa        App 

filed     Nov.     28,     1913.       Friction     compen- 
sating means  therefor. 

1,226.058.  Electrically  Controlled  Cal- 
Culating  Machine:  James  W.  Brvce. 
Bloomfield.  X.  J  App.  filed  April  12, 
1916.    Improvements. 

1,226,067.  Auxiliary  Apparatus  for 
Vapor  Converters;  Karl  E.  Eby,  Winkins- 
burg,  Pa.  App.  filed  Oct.  21.  1916.  Both 
the  control  of  a  keep-alive  arc  within 
the  container  and  the  flow  of  gas  through 
an  exhaust  tube  therefor  may  be  effected. 

1,226,069.  Anode  Structure  for  Vapor 
Converters:  Sidney  W.  Farnsworth 
Pittsburgh,  Pa.  App  filed  Julv  12,  1915 
Anode  that  shall  be  free  from  leaks,  that 
shall  produce  and  maintain  a  suitable 
rectifying    arc    without    the    liberation    of 


Record  of 

Electrical 

Patents 

Notes  ou  United  States  Patents 
issued  on  May  15,  1917 


occluded  gases,  and  the  temperature  of 
which  may  be  readily  adjusted. 

1,226,091.  Alternating-Current  Induction 
Motor;  Burton  McCollum,  Washington, 
l>.  C.  App.  filed  Aug.  2,  1915.  Yields 
a  high  starting  torque  with  a  relatively 
low  starting  current,  and  will  also  oper- 
ate  under  load  conditions  with  good 
efficiency    and    small    speed    regulation. 

1,226.114.  Circuit  Interrupter;  Karl  C. 
Randall,  Edgewood  Park,  Pa.  App.  filed 
April  6,  1914.  Provides  means  for  con- 
ducting the  generated  gas  away  from  the 
contact  members  and  for  utilizing  the 
gas  in  aiding  the  operation  of  the  circuit 
interrupter. 

1,226,122.  Electric  Furnace  and  Method 
of  Producing  Molten  Magnetite  The- 
REIN;  Arthur  P.  Scott,  Chicago.  111.  App. 
filed  Nov.  17,  1915.  Improvements  in 
single-phase  alternating-current  electric 
furnaces  of  the  direct-arc  type. 


Connector 


1,226.142.  Voltage-Regulating  System  ; 
Norman  W.  Storer.  Pittsburgh.  Pa.  App. 
filed  Jan.  7.  1914.  For  maintaining  sub- 
stantially constant  voltage  upon  trans- 
la  ting  devices,  such,  for  instance,  as  the 
lamps  which  are  commonly  employed  in 
electric  railway  cars. 

1,226.151.  Refillable  Cartridge  Fuse; 
Eouis  E.  Weinberg.  New  York.  X  Y 
App:  filed  May  28,  1914.  Permanent 
outer  casing  with  a  replaceable  inner  in- 
closed fi 

1,226,161.  Connector:  Stanlev  Anthonv. 
Boston,  Mass.  App.  filed  Sept.  24.  1913. 
Locks  together  in  such  a  manner  that 
accidental    disconnection    cannot    occur. 

1,226,255.  Motor  -  Controlling  Device  : 
John  Richmond,  Rochester.  N.  Y.  App 
filed  Jan.  8,  1914.  Provision  is  made 
for  automatically  reversing  th-  direction 
of  operation  of  a  motor  intermittentlv 
by  means  of  a  continuously  rotating  con- 
troller. 

1,226,264.       Electric    Furnace;     Frank    C. 

Schmitz,    New    York.     N.    Y.       App.    filed 

Nov.   3,    1913.     Water-cooled  type. 
1,226,279.       Process    of    Eliminating    and 

Recovering    Acids    or    Metallic    Salts  ; 

Harold    E.    Tiffany,    Newark.    Del.      App. 


Hied    Ian.  5,  1911  the  appll- 

cat  i" 

method    to    the    washing   or   purifying   oi 
fiber   or   similar   material    In    sheet,    tube 
or  other  form  for  the  elimination  • 
metallic  salt. 

1,226,290.      STOB  i  lore   A. 

Wlllard,   I  App.    filed    July 

8,    i'ii:,.     .Means  for  sealing   the   terminal 
posts  to  prevent  creepage  of  battery  solu- 
tion   upward    along   the    posts   to    tl 
i    nor  of  the  cover. 

1,226,319.  Oil  Vaporizer  for  ExPLOsrvs 
Engines;  Charlie  W.  Dyer,  Stratton,  Me. 
App.  filed  July  27,  1916.     Engine  stai 

1,226,338.  Lamp-Socket  Lock;  Herbert  l: 
Land,  Little  Rock,  Ark.  App.  tiled  Jan. 
11,  1917.  Readily  applied  to  the  conven- 
tional forms  of  lamp  sockets. 

1,226,350.  Mechanism  for  WELDING  PlPl 
by  Electricity  ;  Clarence  Mark  and  Carl 
O.  Bergman,  Evanston,  111.  App.  filed 
Sept.  11,  1914.  Electrically  heatint;  the 
edges  of  the  blank  so  that  when 
edges  have  been  raised  to  a  sufficiently 
high  temperature  the  blank  is  p 
through   forming  and   finishing   rolls. 

1,226,404.  Switch;  Alexander  K.  Suther- 
land, New  Britain,  Conn.  App.  filed  Oct. 
28,  1916.  Rocking  or  oscillating  switches 
of  the  push-button  type. 

1,226,406.  Alternating-Current  Synchro- 
nous Motor;  Robert  W.  Swift,  Warren, 
Ohio.  App.  filed  Dec.  4,  1914.  Equipped 
with  means  for  causing  the  rotor  to  oper- 
ate in  exact  synchronism  with  the  alterna- 
tions of  the  current  and  to  avoid  lagging 
or  slippage  of  the  rotor  relative  to  the 
pulsations  of  the  current. 

1.226,4  33.  Current  Tap;  William  R.  Young, 
Bridgeport,  Conn.  App.  filed  Jan.  30, 
1917.  Combined  tap  and  receptacle  af- 
fording connecting  means  for  a  plurality 
of  attachment  plugs. 

1,226,451.  Electric  Controlling  and 
Feeding  Apparatus;  Sidney  B.  Blakelv, 
Chicago,  111.  App.  filed  Dec.  29,  1915. 
1  mprovements. 

1,226.471.  Refractoby-Metal  Tube;  Wil- 
liam D.  Coolidge,  Schenectady,  X.  Y. 
App.    filed    Feb.    5,    1916.      Improvements. 

1.226,491.  Electric  Meter;  Alexander  J. 
R.  Fiego,  Lynn,  Mass.  App.  filed  March 
20,  1914.  Simplifies  the  mounting  for 
the  ratio  or  reduction  gearing  of  electric 
meters. 

1.226,500.  Water  Explosion  Engine: 
Custav  Fuehler.  Verdon,  S.  D.  App.  filed 
Aug.  9,  1916.  The  engine  is  so  arranged 
that  upon  the  introduction  of  water  into 
the  cylinder  the  water  bursts  into  steam 
and  drives  the  usual  piston. 

1.226,534.  Electric  Load  Distributer; 
Jess  E.  King,  Syracuse.  N.  Y.  App.  filed 
April  29,  1916.  Responsive  to  small  vari- 
ations in  the  load  required  and  capable  of 
very  close  regulation  so  that  the  power 
taken  from  the  primary  source  of  supply 
may  be  kept  practically  constant. 

1.22  6,5  4  6.  Automatic  Motor  Controller; 
Lewis  J.  McDowell,  Brooklyn,  N.  Y.  App. 
filed   Feb.    27,   1915.     Improvements. 

1,226,558.  Electric-Lamp  Holder;  Victo- 
rino  Martinez,  Havana,  Cuba.  App.  filed 
April  15,  1916.  New  arrangement  of  ter- 
minals and  properly  forms  a  unipoplar 
circuit  breaker. 

1.226.584.  Cut-out;  Henry  T.  Paiste,  Phil- 
adelphia, Pa.  App.  filed  Sept.  9,  1915. 
Improvements. 

1,226,617.  Electromagnet;  Frederick  R. 
Parker,  Chicago,  111.  App.  filed  Sept.  23, 
1916.      Improvements. 
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Engineers  to  the  Front 

WE  ARE  glad  to  see  the  vigorous  efforts  now  being 
made  to  recruit  and  dispatch  to  France  at  the 
earliest  possible  moment  a  large  force  of  engineers  to 
deal  with  the  great  problems  of  transportation  and  re- 
construction that  lie  before  the  Allies  as  they  advance 
through  the  most  ghastly  desert  that  the  eye  of  man 
has  ever  dwelt  upon.  Rehabilitation  will  very  likely  fall 
in  chief  upon  American  engineers.  The  recruiting  and 
training  of  soldiers  is  a  very  slow  task  even  when 
adequate  preparations  have  been  made,  but  engineer 
regiments  are  already  trained  to  cope  with  hostile 
nature  successfully,  and  employed  as  they  will  be  be- 
hind the  immediate  firing  line,  the  military  side  of 
their  training  need  not  be  long  drawn  out.  Let  us  have 
them  then,  these  regiments  of  engineers,  just  as  fast  as 
they  can  be  recruited  and  made  ready,  to  make  up  as 
best  we  can  for  a  signal  failure  in  readiness  with 
trained  soldiers. 


The  Function  of  the  Jobber 

THE  electrical  supply  jobbers  of  the  country  are 
gradually  finding  themselves.  By  that  we  do  not 
mean  to  infer  that  they  have  not  always  been  alive  to 
the  opportunities  of  their  business,  but  that  the  mem- 
bers of  the  Electrical  Supply  Jobbers'  Association  are 
now  taking  a  larger  and  more  comprehensive  view  of 
jobbing  affairs.  Heretofore  their  actions  have  not  been 
entirely  void  of  friction  begotten  of  bias  and  sectional 
feeling,  whereas  now  there  is  a  spirit  of  broad  co-opera- 
tion and  co-ordination  manifesting  itself.  This  makes 
for  stronger  organization,  greater  efficiency,  and,  what 
is  more  important,  it  means  that  the  jobbers  are  be- 
coming better  merchants.  They  are  appreciating  mar- 
ket conditions — the  necessity  of  watching  the  market 
and  providing  against  its  idiosyncrasies  by  setting 
aside  ample  reserves.  These  conditions  a  few  progres- 
sive jobbers  have  always  had  in  mind,  with  the  result 
that  if  their  judgment  was  good  they  were  successful. 
Now  the  lesson  is  being  learned  by  nearly  all.  When 
the  happy  time  comes  (and  indications  are  that  it  is 
not  far  distant)  in  which  jobbers  will  fulfill  to  perfec- 
tion their  economic  function  in  the  chain  of  distribu- 
tion between  the  manufacturer  and  the  central  station, 
dealer  and  contractor,  there  will  be  no  question  about 
their  general  recognition  as  distributers.  They  must, 
however,  first  attain  a  position  to  render  an  invaluable 
and  indispensable  service  to  manufacturer  and  con- 
sumer before  they  can  reap  the  benefits  which  go  with 
such  a  position.  We  are  glad  to  observe  the  rapidity 
with  which  they  are  approaching  that  goal  and  the 
desire  to  get  together  with  the  rest  of  the  industry. 


The  Stabilizer  in  Business 

i  i  T7"  NOW  thyself"  is  one  of  the  fundamentals  of 
X\_  right  living.  "Know  your  costs"  is  the  first 
principle  for  the  electrical  manufacturer  who  does  not 
want  to  blunder  his  way  into  bankruptcy.  In  the  days 
before  the  Federal  Trade  Commission  came  into  ex- 
istence and  friendly  power  it  was  the  fashion  to  poke 
fun  at  Washington  attempts  to  teach  business  anything. 
But  that  commission,  conceived  in  a  new  spirit  of  help- 
fulness, has  been  a  lever  of  tremendous  importance  to 
the  business  of  the  country,  groping  toward  uniform 
accounting  and  cost  systems.  The  Electrical  Manufac- 
turers' Council  is  especially  to  be  congratulated  that 
the  system  upon  which  its  committee  has  worked  for 
nearly  a  year  has  received  the  commendation  of  the 
Federal  Trade  Commission.  True  cost  accounting  is 
the  best  promoter  of  sound  trade  practices,  the  best 
stabilizer  of  business.  With  the  information  which 
it  gives,  the  manufacturer  makes  no  prices  in  ignorance 
of  what  he  does.  He  may  cut  prices  below  cost,  but  if 
he  does  he  knows  that  he  will  have  to  charge  the  differ- 
ence to  surplus  or  advance  selling  prices  on  other  trans- 
actions enough  to  overcome  the  deficit.  Behind  the 
Electrical  Manufacturers'  Council  in  the  sound  ac- 
counting movement  stand  the  three  great  organizations 
of  manufacturers  in  the  industry;  behind  all  stands  the 
Federal  Trade  Commission  with  creditor  banks  loom- 
ing in  the  background  demanding  adherence  to  approved 
methods.  Sooner  or  later  the  swift  industrial  pace  of 
pre-war  and  wartime  days  will  be  followed  by  unsettled 
conditions  in  which  rigid  cost  accounting  will  be  the 
salvation  of  business,  big  or  little. 


Strafing  the  Submarine 

THE  newspaper  inventor  has  been  having  the  time 
of  his  life  recently,  owing  to  the  very  unwise  chat- 
ter of  certain  worthy  gentlemen  who  ought  to  know 
better.  The  submarine  menace  is  one  which  is  not 
lightly  to  be  estimated.  The  campaign  against  England 
has  been,  although  far  from  decisive,  unpleasantly  suc- 
cessful, and  it  is  with  great  gladness  that  we  learn  of 
the  active  co-operation  of  a  United  States  squadron  in 
endeavoring  to  suppress  it;  but  no  good  is  done  by 
premature  announcements  regarding  the  great  things 
which  Yankee  ingenuity  is  about  to  do  in  the  way  of 
suppressing  the  submarines.  We  have  abiding  confi- 
dence, born  of  long  experience,  in  the  resourcefulness 
of  the  American  inventor.  In  this  case,  however,  he 
has  set  before  him  for  quick  solution  by  far  the  most 
serious  task  that  has  ever  confronted  the  engineering 
profession.     The  public  looks  blindly  for  help  in  some 


terious  waj   from  electrical  devicu  of  one  kind  or 
another.    Electricity  la  still  I  muxm  with  which  to  con 

jure,  BO  that  the  man  in  the  street  will  BWalloW,  hunk, 
halt  and  linker,  almost  anything  that  is  thrown  mil  to 
him   in   the  wa\    id'  an  elect  ileal   promise. 

.\o\\.    it    is   only    Pair   tO    American   engineers   to   state 

that  a  number  of  devices  tending  to  the  suppression  of 
submarines  have  been  suggested,  investigated  and  tried. 

Some  of  them  are  regarded  as  very  promising,  well 
WOrth  prompt  experimentation  on  a  considerable  scale. 
Others  give  little  hope  of  success,  and  while  not  tit  for 
Utter    abandonment,    cannot    he   considered    as    likely    to 

relieve  the  situation.  This  much  is  certain,  that  who- 
ever -hall  possess  a  thoroughly  effective  method  of  fight- 
ing submarines  will  be  the  last  man  ill  the  United  States 
to  talk  about  it,  for  obvious  patriotic  reasons.  People 
who  bleat  in  the  newspapers  about  what  is  going  to 
happen  when  certain  devices  are  adopted  are  simply 
playing  into  the  hands  of  the  enemy,  the  essence  of 
success  in  all  things  being  that  absolute  secrecy  which 
leaves  the  foe  without  even  a  hint  of  impending  fate 
or  any  knowledge  of  why  submarines  do  not  return  save 
such  as  may  be  vouchsafed  to  him  at  the  end  of  the 
war.  Those  who  feel  themselves  near  to  the  solution 
of  the  tremendous  problem  before  us  have  it  as  their 
first  duty  to  keep  quiet  and  to  keep  their  friends  quiet 
lest  knowledge  of  the  danger  suggest  the  cure.  And, 
further,  any  one  in  an  official  position  who  babbles  con- 
cerning such  a  matter  should  find  his  way  to  a  federal 
prison  by  the  shortest  possible  route.  The  less  said 
the  more  will  be  accomplished,  and  nothing  but  evil 
can  come  of  publicity  regarding  either  methods  or 
results.  The  public  has  a  right  to  know  in  general 
whether  things  are  being  successfully  done.  It  has 
no  right  to  inquire  into  particulars  information  regard- 
ing which  may  save  some  submarine  pirate  from  its 
doom. 


Thompson  Memorial  Library 

A  PERMANENT  memorial  to  the  late  Prof.  S.  P. 
Thompson  is  to  be  maintained,  open  to  the  public, 
in  London  by  the  purchase  of  his  library  and  by  adding 
it  as  an  annex  to  the  Institution's  library  on  the  Thames 
Embankment.  Professor  Thompson  was  a  lover  and 
collector  of  books.  His  electrical  library  is  a  rare  and 
valuable  collection.  A  committee  of  fifteen  prominent 
scientists  and  engineers  in  England  has  been  appointed 
to  carry  out  the  plan  of  raising  a  fund  of  $20,000  for 
the  purchase  of  the  Thompson  library  and  of  presenting 
it  to  the  Institution. 

Invitations  for  subscriptions  have  already  been  is- 
sued to  the  members  of  the  Institution  of  Electrical  En- 
gineers in  Great  Britain.  The  committee  felt,  however, 
that  since  Dr.  Thompson  had  many  students,  friends 
and  admirers  in  America,  it  would  only  be  courteous  to 
open  the  subscription  lists  to  electrical  workers  in 
America.  The  American  Institute  of  Electrical  Engi- 
neers has  therefore  issued  a  notice  to  its  membership, 
inviting  subscriptions  to  the  Thompson  memorial  fund. 
We  commend  the  movement  as  worthy  of  the  support  of 


American   electrical   engineers   ami   bespeak    for   it  a 
liberal  financial  re  pon  i  In  tin    count ry. 


The  Modern  Factory-Lighting  Field 

PROP  C  E.  CLEWELL  presents  in  this  issue  the 
first  of  a  series  of  articles  on  the  Inoad  and  impor- 
tant held  of  industrial  lighting.  At  a  time  like  the 
present,  when   the   national  cri-i-   make-    it    neee    -ai"     to 

mi  h  the  manufacture  of  supplies,  many  factories  will 

find  themselves  in  a  condition  of  stress   from   the   pi 
sure  which  will  most  certainly  be  exerted  t<>  a    jure  the 
completion   of  orders  within   specified   da 

Two  channels  are  open  for  meeting  this  emergency. 
One  of  these,  and  probably  that  most  commonly  to  be 
adopted,  will  be  extending  the  hours  of  work  to  include 
the  entire  twenty-four-hour  period  of  each  day.  The 
other  will  result  in  additional  buildings  for  taking  care 
of  the  abnormal  demand  for  quick  production.  In  both 
cases  artificial  lighting  will  play  no  inconsiderable  part 
in  the  rate  at  which  the  work  can  be  accomplished  from 
day  to  day. 

It  is  unusually  timely,  therefore,  to  present  such  a 
factory-lighting  series,  which  can  thus  prove  helpful 
not  only  in  those  cases  where  new  lighting  is  to  be 
installed  or  where  improvements  are  under  way  in  line 
with  more  or  less  normal  conditions,  but  also  to  a  great 
extent  in  rendering  assistance  at  a  time  of  acute  na- 
tional difficulties  with  the  abnormal  conditions  they 
impose  on  many  of  the  American  industries. 

One  of  the  most  surprising  things  to  observe  in  this 
comprehensive  treatment  of  the  field  of  lighting  is  the 
very  remarkable  development  which  has  taken  place  in 
the  way  such  problems  are  looked  upon  both  by  factory 
owners  and  managers  and  by  those  more  especially  con- 
cerned with  the  engineering  details  of  such  work.  It  is 
little  short  of  phenomenal  to  consider  that  prior  to 
1906  and  1907  the  thought  of  using  a  metal-filament 
lamp  for  the  general  illumination  of  factory  spaces  was 
not  only  an  unthought-of  proposition  but  likewise  one 
impossible  of  attainment.  To-day  the  tungsten  lamp 
is  to  be  found  on  every  hand  for  industrial  lighting,  and 
its  peculiar  flexibility  of  size  in  comparison  with  other 
types  makes  it  an  ideal  unit  for  such  work. 

However,  there  are  on  the  market  to-day  other  impor- 
tant types  of  lamps  which  also  have  peculiar  advan- 
tages for  various  factory  purposes.  For  example,  the 
mercury-vapor  and  quartz  lamps  have  been  adopted  for 
wide  and  most  successful  applications  in  some  of  the 
largest  installations  on  record.  Improved  types  of  arc 
lamps  and  special  units  such  as  the  floodlighting  lamps 
and  the  Moore  tube  color-matching  lamp  have  their 
own  particular  uses.  The  aim  of  this  series  of  articles 
is  to  explain  the  advantages  of  good  lighting  as  a  vital 
and  tangible  part  of  the  propaganda  of  efficient  man- 
agement, and  to  outline  the  types  of  lamps  now  availa- 
ble, with  an  impartial  and  forceful  discussion  of  where 
and  how  each  may  be  used  in  representative  classes  of 
industrial  service. 

While  new  types  of  lamps  have  increased  greatly  the 
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possibilities  of  improved  factory  lighting,  the  owner 
or  manager  of  an  industry  must  first  appreciate  the 
economy,  and  we  may  add  the  necessity,  of  possessing 
lighting  facilities  of  a  high  order  before  he  is  likely  to 
realize  their  possibilities  as  an  aid  to  his  plant.  Hence 
it  is  entirely  logical  to  treat  of  these  advantages  in  the 
preliminary  article  of  such  a  series  and  later  on  to 
show  how  legislation  must  be  depended  upon  to  bring 
up  the  standards  of  lighting  in  those  cases  where  man- 
agements lag  behind  the  generally  progressive  tenden- 
cies of  the  times. 

Taken  as  a  whole,  Professor  Clewell  will  give  in  this 
series  a  most  comprehensive  and  helpful  treatment  that 
will  be  of  very  material  help  to  industries  now  prepar- 
ing to  improve  lighting  conditions  for  the  fall  and 
winter  months.  The  series  will  also  serve  lamp  manu- 
facturers and  central  stations  in  furthering  the  use  of 
more  and  better  light. 


Efficiency  by  Combination 

WE  HAVE  preached  many  a  sermon  on  the  bene- 
fits to  be  derived  from  the  skillful  physical  com- 
bination of  generating  plants,  especially  in  the  case  of 
hydroelectric  transmissions.  One  can  hardly  find  a 
more  useful  text  for  a  further  homily  than  in  the  paper 
by  J.  A.  Walls  in  our  current  issue.  The  time  has 
come  when  extraordinary  pains  should  be  taken  to 
make  the  most  of  hydroelectric  resources  and  to  save 
coal  in  every  possible  way.  The  transportation  prob- 
lems alone  that  are  now  before  the  country,  to  say 
nothing  of  the  probable  shortage  of  labor,  are  sufficient 
causes  for  investigating  every  possibility  of  fuel  econ- 
omy. At  present  the  railroads  are  in  a  hopeless  mud- 
dle for  reasons  too  complicated  to  discuss  here,  even 
were  such  discussion  within  our  province;  but  the  ob- 
vious fact  is  that  the  more  promptly  steps  can  be  taken 
to  lessen  the  call  for  coal  and  the  burden  of  coal  trans- 
portation the  better  it  will  be  for  the  country. 

The  application  of  this  principle  to  electrical  affairs 
needs  little  comment.  The  more  power  generated  in 
big  and  economical  stations  and  distributed  as  energy 
the  less  draft  upon  our  coal  supply  and  our  means  of 
carrying  it.  The  special  example  considered  by  Mr. 
Walls  is  of  a  somewhat  unusual  character,  inasmuch  as 


the  two  cities  concerned  in  the  physical  combination  of 
utilities  are  at  two  ends  of  a  fairly  long  transmission 
line  with  the  power  station  between  them,  Lancaster, 
Pa.,  and  Baltimore,  Md.,  being  the  termini  considered. 
The  lighting  and  traction  companies  in  both  cities  are 
parties  to  the  arrangement  for  their  mutual  advantage. 
The  chief  load  is  carried  by  the  water-power  develop- 
ment on  the  Susquehanna  River.     By  tying  the  plants 
together  advantage  could  be  taken  of  the  diversity  fac- 
tor so  as  to  lessen  the  total  call  for  fuel  and  to  enable 
the  less  efficient  steam  generating  units  of  both  plants 
to  be  shut  down.     By  this  conjoint  scheme  of  working, 
the  load  factor  of  the  hydraulic  source  of  supply   is 
kept  above  90   per  cent   and  a  considerable   improve- 
ment is  made  in  the  efficiency  of  the  steam  plants.   The 
hydroelectric  system  gains  in  efficiency  and  the  steam 
generation  is  accomplished  with  less  waste  of  fuel  and, 
what  is  equally  important,  less  transportation  of  fuel. 
The  maximum  gains  were  obtained  only  at  the  cost  of 
considerable  study  of  the  exact  load  situation  and  adroit 
work  in  load  dispatching  so  as  to  secure  the  highest  effi- 
ciency.    It  is  a  fine  example  of  the  advantages  of  com- 
bined operation  even  of  somewhat  distant  plants.     It 
is  easy  to  see  how    by    extending  the  use  of  similar 
methods  still  greater  gains  could  be  made.     Suppose, 
for  example,  that  another  plant  taking  power  from  the 
great   Susquehanna   station  were  well   up   in   the  coal 
fields,  with  possibility  of  relatively  very  cheap  fuel,  so 
cheap  perhaps  that  under  ordinary  circumstances  hy- 
droelectric power  would  have  but  a  small  advantage; 
yet  by  a  union  of  forces  all  would  gain,  the  hydroelec- 
tric power  would  receive  a  still  steadier  load  and  hence 
would  be  operated  at  better  average  efficiency,  and  at 
times  when  steam  had  to  be  used  power  could  be  de- 
rived from  cheap  fuel  in  a  highly  efficient  generating 
station,  and  wires  instead  of  freight  trains  would  ac- 
complish the  transference  of  the  necessary  energy.  The 
long  and  short  of  the  matter  is  that  carrying  energy  in 
the  form  of  fuel,  which  has  at  best  a  very  low  efficiency 
of  utilization,  is  not  an  economical  process  and  is  par- 
ticularly undesirable  when,  as  now,  the  transportation 
facilities  of  the  country  are  overstrained  with  the  bur- 
dens of  the  hour.     Now,  if  ever,  is  the  time  to  make 
the  most  of  the  saving  in  fuel  and  men  to  be  accom- 
plished by  electrical  transmission. 


SINCE  there  is  every  likelihood  of  the  The  Coitling"  IsSlieS 
price  of  coal  attaining  higher  levels, 
there  is  a  possibility  that  oil  engines  will  fill  a 
greater  niche  than  they  ever  have  before  in  plants  hav- 
ing poor  load  factors.  To  reduce  operating  expenses 
not  only  must  more  work  be  accomplished  with  less  la- 
bor, but  banking  of  boilers  and  other  stand-by  expenses 
must  be  eliminated  or  reduced.  One  article  which  will 
be  presented  in  next  week's  issue  will  contain  a  dis- 
cussion of  the  characteristics  of  and  field  for  different 
types  of  oil  engines.  Another  article  in  this  issue  will 
describe  a  method  adopted  by  one  large  operating  com- 
pany for  continuously  indicating  the  condition  of  in- 
sulation on  generators  while  they  are  operating.  This 
subject  should  receive  particular  attention  at  this  time, 


as  the  insulation  must  be  watched  care- 
fully to  prevent  breakdown  under  the 
heavy  overloads  which  will  probably  have  to  be  carried 
because  of  increased  industrial  activity.  The  second 
installment  of  Professor  Clewell's  series  on  factory  il- 
lumination will  also  be  presented.  It  will  deal  with 
representative  modern  lamps,  their  fields  of  usefulness, 
and  four  types  of  industrial  lighting.  In  the  third  issue 
of  the  month  will  be  presented  a  discussion  on  the  mu- 
tual inductance  of  parallel-axis  reactors.  This  article 
will  contain  curves  with  which  this  factor  can  be  read- 
ily determined  without  calculation.  Another  article 
will  take  up  a  method  of  determining  the  most 
economical  distribution  of  transformers  for  a  secondary 
system. 


What  Adequate  Lighting  Means  to   Industries 

itv  c.  k.  CLBWBLL 

i  mi    ri..i.     ,.r    ..i    EClectrlcal    Engineering,    1  nlvenltj    ol    Pennsyl 

ihis  trticle  emphasises  the-  need  foi  artificial  Light  In  ■ummer  as  well  as  in  winter  months  based  on 
usts  undei  actual  lervice  condition*,  and  pointl  Otti  tome  <>l  the  direct  and  indirect  advantages  of 
adequate  li^ht  to  the  factory  from  the  standpoint  oi  mi  teased  production  for  the  -.nne  labOl  and  over- 
head COat,  01  ol  the  same  production  witli  reduced  labor  and  overhead.  Other  distinct  advantages  which 
lie  diacuaaed  Include  the  effect  Oi  good  light  On  accuracy  in  workmanship;  the  benefits  which  accom- 
pany reduced  eyestrain  as  one  ol  the  elementl  In  the  physical  fatigue  problem;  the  beneficial  reaction  of 
cheerful  surroundings,  which  is  an  important  influence  on  operatives  and  which  tends  to  increased  order, 
neatness  and  sanitation  and  to  grerter  care  in  the  handling  and  operation  of  machinery  and  apparatus 
generally,   also   to   more   effective   superintendence   and  management. 


1  EFFICIENT   factory   management,   it  was  pointed 
1   out  recently  in  an  editorial  in  a  mechanical  jour- 
nal, requires  thai  careful  attention  shall  be  given, 
first,  to  scientific  time  study,  and  second,  to  the  gather- 

ing   Of   data   on    the    influence   of   such    factors   as    shop 

lighting,  heating,  sanitation,  ventilation,  rest  periods 
and  surroundings  upon  production  and  upon  the  welfare 
of  employees.  This  is  an  interesting  proposition,  be- 
cause it  divides  successful  factory  management  into  two 
parts,  one  of  which  relates  directly  to  production,  while 
the  other  is  concerned  with  more  or  less  indirect  influ- 
ences on  the  employee,  which  in  turn  have  a  consider- 
able effect  on  production. 

Lighting  as  a  Factor  in  Management 

As  one  of  these  influences  on  successful  factory  man- 
agement, lighting  may  be  regarded  first  as  a  funda- 
mental requirement  for  clear  vision,  and  second,  as  a 
factor  which  contributes  to  the  working  efficiency  as 
well  as  the  comfort  and  contentment  of  every  workman. 
As  no  chain  is  stronger  than  its  weakest  link,  so  with  in- 
dustrial workers — the  eye,  which  is  one  of  the  most 
valuable  of  the  senses,  often  fails  with  advancing  age 
before  the  general  physical  strength  gives  out.  Hence 
good  light  may  properly  be  classed  along  with  other 
helps  in  the  conservation  of  the  laboring  classes,  since 
it  may  be  properly  looked  upon  as  an  aid  and  a  protec- 
tion to  eyesight,  helping  the  workman  to  retain  his 
standard  of  usefulness  throughout  the  normal  period  of 
working   years    and   to   guard   against   failing   vision. 

Either  con- 
sciously or  uncon- 
sciously it  is  usu- 
ally customary  to 
associate  activity 
with  light,  for 
without  light,  in 
one  form  or  an- 
other, activity  in 
a  factory  must 
cease.  An  ade- 
quate system  of 
illumination  i  s 
thus  demanded 
from  the  stand- 
point of  welfare 
as  well  as  that  of 
economy.  The  ele- 
ment of  economy 
may  be  easily  ob- 
served in  any  fac- 
tory    where     no 


FIG.  1 — SHOP  ILLUMINATED  TO  PERMIT  EFFECTIVE  WORK   THROUGHOUT  ENTIRE  DAY 


adequate  provision  is  made  for  light,  because  of  the 
noticeable  lag  in  starting  up  the  factory  on  dark  morn- 
ings and  in  the  slowing  up  of  the  work  with  approaching 
darkness  toward  the  close  of  the  day. 

In  marked  contrast,  the  well-lighted  factory,  both 
directly  and  indirectly,  promotes  an  increased  output 
of  better  quality,  tends  to  a  better  disposition  among 
employees,  reduces  the  liability  to  accidents  and  mis- 
takes. All  of  these  benefits  are  usually  available  with 
an  expenditure  equivalent  to  1  or  2  per  cent  of  the  total 
production  cost.  The  marked  increase,  recently,  in  at- 
tention to  the  subject  of  factory  lighting  has  been  due 
in  no  small  measure  to  a  realization,  on  the  part  of  fac- 
tory executives,  of  the  influence  of  good  light  on  work- 
manship. 

The  Engineering  Point  of  View 

Notwithstanding  the  importance  of  this  higher  ap- 
preciation of  good  lighting  by  factory  managements, 
the  engineering  methods  by  which  the  proper  results 
can  be  secured  are,  of  course,  equally  important.  The 
appearance  of  new  electric  lamps  in  sizes  ranging  from 
very  small  to  very  large  units,  and  with  remarkable  in- 
creases in  candlepower  for  given  energy  consumption, 
has  done  more  than  any  other  single  item  to  advance 
the  art  of  industrial  lighting.  For  the  proper  applica- 
tion of  these  many  new  types,  and  because  of  the  de- 
mand in  the  modern  factory  for  lighting  conditions 
which  a  few  years  ago  would  have  been  thought  extrava- 
gant,   engineering    talent    has    become    indispensable. 

In  many  of  the 
older  factories  it 
has  been  neces- 
sary to  educate 
the  operators  to 
the  many  advan- 
tages of  good 
light.  Trial  in- 
stallations or  ref- 
erence to  other 
successful  instal- 
lations have  been 
necessary  in  some 
cases  to  convince 
factory  owners 
that  good  light 
brings  returns 
and  is  not  merely 
a  source  of  ex- 
pense. Since  the 
interest  of  the 
average     factory 


June  2,  1917 


ELECTRICAL     WORLD 


1053 


owner  can  so  often  be  secured  through  arguments 
which  affect  the  output  of  his  plant,  there  is,  perhaps, 
no  better  way  of  obtaining  his  attention  than  to  recount 
briefly  some  of  the  experiences  in  an  actual  plant.  In 
line  with  this  suggestion  a  particular  case  will  be  dis- 
cussed where  a  portion  of  the  factory  buildings  had  been 
relighted  according  to  modern  ideas  of  good  illumina- 
tion, and  where  efforts  were  successfully  made  to  con- 
vince the  management  that  another  expenditure  was  a 
step  of  economy. 

Brief  Description  of  an  Actual  Case* 

During  a  period  of  one  and  a  half  years  the  company 
spent  about  $50,000  on  lamps  and  wiring  for  installing 
a  new  and  improved  lighting  system  in  its  plant.     In 


because  he  could  not  see  where  he  was  stepping  (the 
section  had  practically  no  daylight  facilities)  and  the 
presence  of  rough  pieces  of  scrap  iron  on  the  floor 
hindered  his  movements  in  finding  material  and  in  get- 
ting around  in  the  operation  of  his  machine.  Personal 
observation  in  this  section,  after  the  new  lighting  was 
installed,  showed  that  the  floor  was  kept  cleaner  and 
bits  of  iron  were  not  allowed  to  accumulate  on  the  floor. 
In  other  words,  a  greater  interest  was  being  taken  to 
keep  the  place  in  a  neat  and  sanitary  condition  because 
of  the  better  lighting  conditions. 

The  foreman  in  another  section,  where  unusually  fine 
work  was  performed,  stated  that  on  one  occasion  the 
men  on  the  night  shift  had  not  been  able  to  do  any 
work  for  the  last  two  or  three  hours  of  the  night  be- 


figs.  2  and  3- 


-MEZZANINE    FLOOR   CONVERTED    INTO   AN   EFFICTIVE  WORKING  SPACE;   SHOP  MADE  BRIGHT  BY  USING  MODERN 
MEDIUM-SIZED   LAMPS    IN    PLACE   OF    FLAME-CARBON    ARC    LAMPS 


some  places  more  arc  lamps  were  installed,  in  others 
mercury-vapor  lamps  were  employed,  and  in  still  an- 
other large  portion  of  the  plant  tungsten  lamps  were 
adopted  for  the  first  time. 

The  work,  however,  was  only  partially  completed,  and 
the  persons  who  were  directly  connected  with  the  light- 
ing work  desired  to  see  the  improved  illumination  ex- 
tended throughout  the  entire  plant  so  that  all  dark 
spaces  would  be  eliminated.  To  do  so  it  was  necessary 
to  convince  the  management  that  the  economies  already 
effected  warranted  the  additional  expenditure. 

Nature  of  the  Advantages  to  the  Plant 

Since  too  many  other  conditions  were  changing 
throughout  the  plant  at  the  time  useful  figures  could 
not  be  obtained  from  the  auditor's  office.  Consequently 
persons  in  the  factory  were  asked  to  observe  the  con- 
ditions with  the  new  lighting  and  compare  them  with 
those  formerly  existing.  Among  the  resultsf  of  this 
canvass  the  following  may  be  mentioned:  One  man- 
ager stated  that  under  the  older  dark  conditions  in  two 
sections  good  men  would  not  stay  and  the  depart- 
ments had  to  be  run  with  inferior  or  with  new  men. 
With  the  new  lighting  good  men  were  glad  to  stay  at 
the  work.  In  an  entirely  different  part  of  the  factory, 
where  the  work  was  of  another  kind,  a  superintendent 
noted  the  same  general  condition.  In  still  another  sec- 
tion an  individual  workman  testified  that  under  the  old 
conditions  he  was  greatly  hindered  in  getting  about, 


•Based  on  a  memorandum  made  at  the  time  by  the  chairman 
of  the  engineering  committee  in  charge  of  relighting  the  plant. 

fThe  cases  refer  to  actual  statements  made  by  factory  man- 
agers, superintendents,  foremen  and  individual  workmen. 


cause  the  old  arc  lamps  had  been  out  of  order.  This 
was  a  case  of  a  direct  loss  at  a  time  when  production 
was  sufficiently  urgent  to  make  night  work  necessary. 

One  of  the  foremen  in  another  section  of  the  factory 
stated  that  with  the  old  inadequate  light  it  was  not 
unusual  on  dark  mornings  for  the  men  to  lose  consid- 
erable time.  For  example,  from  7  to  9  o'clock  in  the 
morning  they  would  not  do  more  than  an  hour's  work, 
and  the  same  condition  prevailed  during  the  last  two 
hours  of  the  day.  According  to  this  statement,  there 
was  a  loss  of  two  hours  per  day,  or  one-fifth  of  the  time, 
due  to  bad  lighting  on  dark  days. 

An  individual  workman  in  another  section  made  the 
statement  that  under  the  old  lighting  it  was  necessary 
when  he  wanted  to  read  a  scale  to  place  his  thumb  at 
the  point  on  the  scale  and  then  to  walk  20  ft.  or  25  ft. 
(6.1  m.  to  7.6  m.)  to  the  nearest  lamp,  to  read  it.  While 
this  is  an  extreme  case,  it  shows  how  several  minutes 
can  be  consumed  in  an  operation  which  should  require 
only  a  few  seconds. 

Comparison  of  Lighting  Costs  and  Wages 

To  reduce  the  findings  for  this  particular  plant  to  a 
more  tangible  basis,  it  is  interesting  to  outline  the  total 
costs  of  lighting  for  a  given  floor  area  in  terms  of  the 
wages  for  the  same  floor  space.  To  do  this,  consider  a 
factory  bay  like  that  shown  in  Fig.  4.  Here  ten  60-watt 
tungsten  lamps  are  mounted  at  the  ceiling  of  a  com- 
paratively low  factory  section.  The  total  floor  area  of 
this  unit  bay  is  640  sq.  ft.  (59.5  sq.  m.),  a  space  which 
will  easily  accommodate  five  or  even  more  workmen. 
The  fact  that  a  single  bay  of  this  kind  will  accommodate 
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say  ten  or  even  fifteen  workmen  docs  not  warrant  the 
assumption   of  these  turner   nun  ace   throu 

out  a  large  factor)  the  distribution  of  materials  and 
machines  will  probably  reduce  the  average  workmen  per 
bay  to  the  lower  number.  By  taking  Ave  men  for  tins 
unit  area  a  more  conservative  rating  of  the  wages  per 

unit   of  floor  Space   is   thus  assumed. 

Under  the  further  assumption  that   these  five  men 
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PIG.  4 — ARRANGEMENT  OK  LAMPS  FOR  WHICH  COSTS  ARE 
SHOWN    GRAPHICALLY    IN    FIG.    5 

normally  work  eight  hours  per  day,  at  the  rate  of  $4 
per  day,  the  total  wages  per  day  per  bay  amount  to  $20. 
With  overhead  charges  of  100  per  cent  for  superin- 
tendence, etc.,  the  total  labor  charge  per  day  for  the  bay 
is  $40,  which  is  equivalent  to  $5  per  hour,  or  to  about 
8  cents  per  minute. 

From  the  lighting  standpoint,  it  may  be  assumed 
that  the  ten  lamps  burn  2000  hours  per  annum,  result- 
ing in  an  energy  consumption  of  1200  kw.-hr.  per  an- 
num. The  maintenance  charge,  including  renewals  and 
lamp  and  reflector  cleaning,  may  be  taken  at  about  1 
cent  per  kilowatt-hour,  and  the  energy  charge  at  say 
2.5  cents  per  kilowatt-hour.  Hence,  the  combined  en- 
ergy and  maintenance  charge  per  bay  amounts  to  $42 
per  annum.  Adding  to  this  an  interest  charge  of  6 
per  cent  on  the  first  cost  of  the  installation  (assumed 
as  $50),  the  annual  interest  amounts  to  $3;  and  a  de- 


FIG.    5 — FIRST    COST    AND   ANNUAL   OPERATION    CHARGES 
FOR   LAMPS 

preciation  charge  of  12  per  cent  on  the  "non-renew- 
able" value  of  the  installation  (taken  as  $37.50) 
amounts  to  $4.50,  giving  as  a  total  for  the  operating 
cost  of  the  lighting  per  bay  per  day  a  value  of  about 
17  cents.  These  values  are  shown  in  a  graphic  form 
in  Fig.  5. 
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Prom  these  relation    the  interesting  deduction  maf 

be  made  that  If  the  good  lighting  conditions  make  it 

possible    lor   each    workman    to  ahout 

two  minutes  per  day  of  eight   hours,  the 
responding  to  thii  time  will  pay  for  the  entire 
lighting  for  the  day,    To  appreciate  what  tins  means 

to    the    1 1 1 < 1 1 1   tries,    it    is    only    Ql  SW    the 

testimony   of  man.  iperintendents,  foremen  and 

workmen   as  contained    in   the   above  account    Of   the  ex- 
periences   in  an   actual    plant,    where   losses  of  Bfl    much 

as  several  hours  occurred  under  an  old  and  Inferior 

\  Inn.  To  find  from  a  canvass  of  a  plant,  poorly  fur- 
nished with  light,  that  losses  of  an  order  of  magnitude 
of  thirty,  sixty  or  even  120  minutes  are  occurring  per 
day,  when  a  total  expenditure  equivalent  to  the  wage* 
for  two  or  three  minutes  per  day  will  eliminate  most 
if  not  all  of  these  losses,  can  well  form  the  basis  for 
the  most  telling  arguments  in  favor  of  necessary  im- 
provements. 

Summer  and  Winter  Requirements  Contrasted 

During  the  summer  months,  with  the  long  days,  there 
is  a  natural  tendency  to  look  upon  illumination  rather 
as  a  winter  requirement  and  as  a  portion  of  the  fac- 
tory equipment  attention  to  which,  if  improvements 
are  needed,  can  be  postponed  until  the  shorter  days  of 
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Days  of  Month 

FIG.  6 — NUMBER  OF  HOURS  PER  DAY  DURING  WHICH  ALL  LAMPS 
IN  FACTORY  SECTION  WERE  IN  USE  IN  JANUARY  AND  JUNE 

the  fall  and  winter  months.  It  is  quite  possible,  there- 
fore, that  the  persons  responsible  for  making  the  in- 
vestment may  often  put  off  the  expenditure  for  il- 
lumination equipment  to  avoid  the  expense  until  the 
need  is  felt. 

The  writer  has  felt  for  a  long  time  that  there  is 
considerable  fallacy  in  the  conclusion  that  artificial 
lighting  is  distinctly  a  winter  requirement  in  the  in- 
dustries, and  therefore  suggested  that  tests  be  con- 
ducted over  a  sufficiently  long  time  interval  in  a  loca- 
tion where  natural  lighting  facilities  were  good  to  se- 
cure some  tangible  information  on  this  subject.  Fig. 
6  shows  graphically  the  results  of  the  test  in  a  building 
one  section  of  which  is  shown  in  Fig.  1.  This  factory 
has  a  number  of  floors,  each  of  which  is  about  400  ft. 
(121.9  m.)  long  and  70  ft.  (21.3  m.)  wide,  with  a  ceil- 
ing height  of  nearly  14  ft.  (4.3  m.).  Spacious  windows 
extend  along  the  two  sides  of  the  building  and  afford 
fairly  abundant  natural  light  to  both  side  bays,  and 
also  normally,  but  in  a  lesser  degree,  to  the  central 
bays. 

Occasionally  some  night  work  was  conducted  in  cer- 
tain parts  of  the  various  floors  as  special  circumstances 
demanded,  but  the  lighting  requirements  for  this  may 
be  assumed  to  be  fairly   spread    out    because  of  the 
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length  of  time  over  which  the  observations  were  made. 
By  noting  the  total  watt-hours  consumed  in  a  given 
section  and  dividing  this  value  each  day  by  the  total 
watts  represented  by  all  of  the  lamps  installed  in  the 
section,  a  value  results  which  may  be  taken  as  the 
equivalent  number  of  hours  during  which  all  the  lamps 
were  in  service.  During  January  (taking  only  five 
full  working  days,  that  is,  by  eliminating  Saturdays  as 
half  days,  and  also  Sundays)  the  average  is  seen  to  be 
close  to  six  and  one-half  hours  per  day,  while  in  June 
it  is  close  to  four  hours  per  day.  These  curves  illus- 
trate in  a  rather  striking  manner  that  the  summer  re- 
quirements may  be  as  much  as  two-thirds  of  the  win- 
ter requirements.  Thus,  in  a  case  like  this,  good  light 
is  almost  as  important  during  the  month  of  June  as 
during  January,  even  with  the  latter's  shorter  days. 

The  summer  requirements  were  governed  partly  by 
fog  and  cloudy  conditions  during  early  mornings  and 
late  afternoons,  also  by  generally  cloudy  conditions 
throughout  the  days,  and  by  overtime  work.  Owing  to 
the  variables  which  enter,  it  is  not  presumed  that  these 
curves  are  generally  applicable.  They  do  show,  how- 
ever, the  conditions  in  one  factory  where  the  need  for 
artificial  light  was  so  poorly  appreciated  at  the  time  the 
building  was  constructed  that  practically  no  artificial 
lighting  was  provided  until  long  after  the  building  had 
been   occupied  and   used  for  manufacturing  purposes. 

Even  with  a  considerable  use  of  artificial  lighting 
during  the  summer  months,  the  summer  requirements 
are  less  than  those  of  the  winter  months.  Hence  per- 
sons in  charge  of  the  lighting  division  of  a  plant  should 
consider  the  wisdom  of  conducting  preparations  during 
the  longer  days  of  the  summer,  when  improvements  are 
contemplated  in  an  inadequately  lighted  factory.  This 
is,  of  course,  all  the  more  desirable  in  factories  where 
a  wiring  force  is  a  part  of  the  maintenance  division 
of  the  plant.  In  view  of  the  fact  that  the  work  of  the 
wiremen  and  maintenance  men  will  usually  be  heavier 
during  the  winter  when  the  requirements  for  repairs 
and  general  upkeep  of  the  lighting  equipment  is  great- 
est, there  is  even  more  reason  to  undertake  new  work 
during  the  summer  and  early  fall.  It  should  also  be 
noted  that  during  the  summer  months,  because  of  the 
reduced  number  of  hours  when  the  lamps  are  turned  on, 
a  change  from  an  old  to  a  new  lighting  system  may  be 
effected  with  the  least  disturbance  to  the  regular  em- 
ployees through  probable  irregularities  in  the  illumina- 
tion service  while  wiremen  are  at  work. 

The  foregoing  notes  have  attempted  to  answer  the 
.general  question  of  what  adequate  lighting  means  to  the 
industries.  From  many  standpoints  it  would  be  more 
desirable  to  be  able  to  say  definitely  that  good  light 
will  yield  a  return  of  so  and  so  many  per  cent  on  the 
initial  investment.  Many  efforts  have  been  made  to 
answer  the  question  in  this  way;  in  some  cases  plans 
are  contemplated  for  making  the  necessary  investiga- 
tions under  actual  factory  conditions,  so  as  to  attempt 
to  secure  just  such  an  answer.  At  the  present  time, 
because  of  the  limitations  of  the  available  data  and  the 
absence  of  more  complete  information,  the  method 
adopted  in  this  article  for  the  treatment  of  this  subject 
seems  the  only  feasible  plan,  and  it  has  the  compen- 
sating feature  that,  when  properly  applied,  arguments 
•of  the  kind  discussed  may  be  used  to  considerable  ad- 
vantage, even  with  their  tendency  toward  somewhat 
general  rather  than  specific  data. 


PROTECTIVE  EQUIPMENT 

Arrangement  of  Spirally  Wound  Conductors  Which 

Serve  as  Varying-Capacity  Condensers  to 

Absorb  Transient  Impulse  Energy 

It  is  now  practically  established  that  a  lightning  ar- 
rester should  absorb  the  energy  received  rather  than 
reflect  line  transients  to  be  most  effective.  In  an  in- 
genious arrangement  (patent  No.  1,217,453),  assigned 
by  Ray  P.  Jackson  of  Edgewood,  Pa.,  to  the  Westing- 
house  Electric  &  Manufacturing  Company,  a  form  of 
choke  coil  is  proposed  that  has  practical  unity  power  fac- 
tor for  ordinary  commercial  frequencies,  but  which  pro- 
vides resistance,  inductance  and  condensance  for  high- 
frequency  transients.  A  relatively  wide  copper  strap 
wound  in  the  form  of  a  spiral  constitutes  the  current- 
carrying  portion  of  the  protective  device.  Between  ad- 
jacent layers  or  convolutions  of  this  winding  are  in- 
serted layers  of  insulating  material  having  high  specific 
inductive  capacity.  The  insulation  may  be  made  from 
paper  or  cloth  impregnated  with  a  suitable  insulating 
compound  or  varnish,  such  as  bakelite.  Layers  of  a 
material  such  as  asbestos  cloth  having  a  relatively  low 
specific  electrical  conductivity  with  respect  to  that  of 
the  paper  or  cloth  layers  are  similarly  placed  between 
the  adjacent  convolutions. 

When  high-frequency  disturbances  of  short  wave 
length  are  impressed  upon  the  device,  small  segments  of 
the  conductor  layers  act  as  condenser  plates,  the  effect 
being  about  the  same  as  if  condensers  were  connected  in 
series  around  the  coil.  As  the  frequency  of  the  dis- 
turbances decreases,  larger  segments  of  the  coil  act  as 
condenser  plates.  As  a  consequence  the  capacity  of  the 
protecting  device  is  automatically  varied  in  accord- 
ance with  the  frequencies  of  the  impressed  impulses. 
The  charging  current  supplied  to  these  condensers  must 
pass  through  the  high-resistance  layers,  which  absorb 
the  energy  of  the  charges  and  dissipate  it  as  heat. 


VIBRATING-TYPE  RECTIFIER 

Consists    in    the    Employment   of   Contact   Members 
Having   Relatively   Large  Contact  Surfaces 

Thomas  A.  Edison  of  Llewellyn  Park,  West  Orange, 
N.  J.,  discloses  in  patent  No.  1,221,981  a  new  principle 
for  use  in  conjunction  with  mechanical  alternating-cur- 
rent rectifiers.  The  usefulness  of  rectifiers  of  the 
mechanical  type,  as  hitherto  constructed,  has  been  ma- 
terially limited  by  the  small  current-carrying  capacity  of 
the  apparatus  and  by  their  inability  to  operate  success- 
fully on  any  but  low-voltage  circuits,  because  of  spark- 
ing and  sticking  of  the  contacts. 

In  brief,  the  rectifier  consists  of  a  number  of  vibrat- 
ing armatures  which  carry  contacts  that  are  connected 
in  series  or  series  parallel.  The  series  connection  af- 
fords a  plurality  of  breaks  in  series  in  a  single  unit, 
whereby  sparking  is  reduced  and  the  apparatus  is  ren- 
dered capable  of  rectifying  currents  of  relatively  high 
voltage.  The  series-parallel  connection  combines  the 
advantages  of  the  series  and  parallel  connections. 

The  contact  members  have  relatively  large  contact 
surfaces,  one  or  both  of  each  pair  of  co-operating  con- 
tact members  being  preferably  of  carbon.  By  the  use 
of  contacts  of  this  character  the  current-carrying  capac- 
ity of  each  rectifying  unit  is  increased,  sticking  of  con- 
tacts is  prevented,  and  sparking  is  reduced. 
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Power  for  Manufacturing  in  War  Time 

How  Additional  Power  Has  Been  Made  Available  for  Industrial  Purposes  by  Several  Utility 
Companies  Interconnect  ins.'  Their  Systems,  Thus  Permitting  Maximum 
and  Most  Economical  Use  of  Combined  Equipment 

IIY    J.    A.    WA1.I 
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BECAUSE  i>i'  tin-  great  demand  for  power  for  manu 
factoring  purposes  caused  by  the  war,  it  has  been 
hard  to  procure  generating  equipment  and  coal  for 
power  generation;   consequently   manufacturers,  large 
and  small,  have  been  turning  to  the  central  stations  to 
carry  their  loads,     in  other  words,  the  manufacturer 

has  thrown  the  burden  of  securing  electrical  generat- 
ing equipment  and  coal  for  generation  upon  the  central 
station,  where  it  properly  belongs,  freeing  his  energies 

for  application  to  his  own  manufacturing  affairs. 

Central  stations  are  thus  confronted  with  the  diffi- 
culty of  getting  deliveries  of  generating  equipment,  and 
also  face  higher  prices  for  labor,  material  and  coal. 
As  central  stations  can  use  larger  units  than  the  indi- 
vidual plants  they  serve,  there  is  a  benefit  to  the  coun- 
try in  the  present  war  situation,  because  electrical  ap- 
paratus manufacturers  are  relieved  from  building  the 
host  of  small  generating  units  otherwise  needed  for  the 
individual  manufacturing  plants.  Furthermore,  the 
wholesale  generation  of  power  by  central  stations  per- 
mits a  saving — of  present  great  importance  to  the  nation 
— in  the  items  of  labor,  material  and  coal,  as  against 
what  is  required  for  isolated-plant  operation. 

The  more  efficient  use  of  the  available  supply  of  coal, 
labor  and  manufacturing  capacity  permitted  by  concen- 
trating power  generation  in  large  efficient  central  sta- 
tions makes  it  appear  that  still  further  benefits  might 
be  gained  by  combined  operation  of  existing  generating 
plants  now  under  the  control  of  separate  corporations. 
Such  operation  would  apply  to  plants  situated  in  the 
same  or  adjacent  cities,  or  where  they  would  be  able 
to  exchange  power  over  a  connecting  transmission  sys- 
tem. The  growing  tendency  in  peace  times  for  street 
railway  systems  to  purchase  power  for  their  operation 
from  central  stations  is  one  which  might  well  be  carried 
out  more  extensively  under  the  present  war  conditions. 

An  example  of  the  benefits  derived  from  such  opera- 
tion is  afforded  by  the  public  service  companies  of  Bal- 
timore, Md.,  and  Lancaster,  Pa.,  the  street  railways, 
lighting  and  power  systems  of  the  two  cities  having 
been  tied  together  through  the  transmission  system  of 
a  hydroelectric  plant.  With  this  arrangement  it  has 
been  possible  to  work  out  a  method  of  operating  the 
available  generating  equipment  of  four  public  utilities 
so  as  to  obtain  a  higher  combined  efficiency.  Since 
the  time  of  peak  load  of  one  utility  does  not  coincide 
with  the  time  of  peak  load  of  the  others,  the  rating  of 
generating  equipment  which  will  suffice  to  carry  the 
combined  load  is  less  than  if  each  of  the  utilities  were 
to  carry  its  own  load  with  its  own  generating  equip- 
ment. 

Instead  of  one  public  utility  using  for  its  own  load 
whatever  efficient  or  inefficient  equipment  it  happens 
to  have  available,  it  is  possible,  owing  to  the  tying 
together  of  the  generating  plants,  to  shut  down  the 
most  inefficient  units  of  each  plant  and  to  run  the  large- 


capacity,  high  efficiency  units  for  the  major  portion  of 

each  day.  The  units  with  lower  efficiency  may  he 
called  into  service  principally  during  peak  periods  or 
during  low-water  conditions,  and  the  most  inefficient 
units  of  all  may  be  kept  idle  or  brought  into  service  only 
during  extreme  conditions  of  seasonal  peak,  extreme  low 
water  or  breakdown  of  other  generating  equipment. 

Despite  the  unusually  heavy  load  suddenly  thrown 
upon  these  public  service  utilities,  there  is  left  available 
for  off-peak  generation  a  certain  amount  of  relatively 
low-efficiency  apparatus  which  can  be  called  upon  for 
generation  in  case  of  special  demands  by  the  govern- 
ment for  power  to  manufacture  war  munitions.  This 
equipment  will  be  used  regardless  of  the  higher  cost 
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LOAD   DISTRIBUTION    ON    COMBINED   SYSTEM 

The  load  carried  by  the  hydraulic  plant  is  well  above  90  per 
cent  load  factor.  The  largest  part  of  the  steam  generation  is 
carried  by  the  most  efficient  equipment  operated  by  company  A. 
Instead  of  using  the  remaining  less  efficient  equipment  to  carry 
the  two  dotted  peak  loads,  they  are  carried  by  the  most  efficient 
turbines  of  public  utility  B. 

entailed  by  operating  the  less  efficient  power-generating 
equipment. 

By  carrying  the  bulk  of  the  load  with  water  power 
the  public  utilities  of  Baltimore  and  Lancaster  were 
relieved  to  that  extent  of  their  coal  difficulties,  and  by 
tying  the  plants  into  one  system  it  was  possible  to  take 
advantage  of  the  diversity  factor.  Another  advantage 
secured  by  the  arrangement  is  that  it  is  possible  to  put 
the  bulk  of  the  steam  generation  upon  the  most  efficient 
steam-generating  apparatus,  and  the  old  and  inefficient 
equipment  is  called  upon  for  less  generation  than  would 
have  been  the  case  if  the  systems  were  not  being  oper- 
ated for  maximum  combined  efficiency.  This  makes  for 
further  saving  in  coal  requirements  for  these  localities. 
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In  addition,  breakdowns  in  any  one  utility  are  less  apt 
to  cause  disastrous  results  in  view  of  the  possibility  of 
obtaining  assistance  from  unused  equipment  in  the 
other  utilities.  In  other  words,  relatively  more  reserve 
capacity  is  available  than  when  the  individual  plants 
are  operated  separately. 

The  problem  of  obtaining  the  maximum  combined 
operating  efficiency  is  not  a  simple  one.  There  were  in- 
volved the  difficulties  of  load  dispatching,  the  necessity 
of  considerable  engineering  investigation  and  the  need 
of  tests  to  ascertain  costs  for  different  operating  con- 
ditions in  the  various  steam  plants. 

The  complete  working  out  of  this  problem  to  obtain 
maximum  efficiency  is  almost  impossible  in  the  face  of 
rigid  power  contracts.  However,  the  companies  involved 
in  this  particular  transmission  system  thoroughly  ap- 
preciated the  benefits  to  be  derived  from  co-operation 
along  the  lines  mentioned  and  allowed  the  power  con- 
tracts to  be  so  interpreted  or  modified  as  to  make  it 
possible  to  secure  many  advantages  which  otherwise 
would  have  been  lost  to  all  concerned  in  the  general 
industrial  situation  in  Baltimore  and  Lancaster.  In 
view  of  the  great  demands  made  upon  electrical  manu- 
facturers and  transportation  systems,  it  seems  that 
this  subject  deserves  attention  in  other  cities  favorably 
situated. 


SELLING  SECURITIES  TO 

EMPLOYEES  AND  CUSTOMERS 

The  Opinions  and  Experiences  of  a  Central  Station 

Manager  Who  Succeeded  in  Raising  Capital  from 

His  Community  of  16,000  Inhabitants 

Now  that  the  United  States  is  one  of  the  belligerents 
it  may  be  increasingly  difficult,  particularly  for  the 
smaller  companies,  to  float  bond  issues.  While  there  is 
apparently  sufficient  money  in  the  country,  there  is  still 
a  feeling  that  money  should  not  be  tied  up  for  too  long 
a  time,  that  it  should  be  in  as  liquid  a  state  as  can  rea- 
sonably be  expected.  In  this  connection,  therefore,  the 
experiences  of  a  company  in  a  small  town  in  Ohio  in 
distributing  its  securities  among  consumers  and  em- 
ployees are  not  only  interesting  but  may  prove  of  value 
to  other  companies  in  the  near  future. 

As  explained  by  T.  0.  Kennedy,  vice-president  and 
general  manager  of  the  Massillon  Electric  &  Gas  Com- 
pany, in  a  paper  read  before  the  commercial  committee 
of  the  Ohio  Electric  Light  Association  recently,  the  ne- 
cessity of  raising  money  was  forced  upon  the  property 
in  Massillon,  a  city  of  16,000  inhabitants,  in  August, 
1914,.  and  some  way  had  to  be  found  for  accomplishing 
it. 

The  company  was  confronted  first  with  the  problem 
of  what  form  of  security  to  offer,  with  regard  both  as 
to  what  forms  were  available  and  as  to  which  would 
best  appeal  to  its  consumers,  and  became  convinced  that, 
in  its  own  situation  and  under  the  particular  conditions 
then  obtaining,  a  purely  local  security  could  be  sold 
more  easily  than  an  issue  of  the  holding  company  and 
that  it  would  be  more  advantageous  for  many  reasons 
to  offer  a  security  of  its  own. 

There  was  available  at  that  time  an  issue  of  first 
mortgage  5  per  cent  gold  bonds,  but  in  August,  1914, 
investors  were  extremely  averse  to*  tying  up  their 
money  for  any  great  length  of  time.     Consequently  it 


was  decided  to  issue  collateral  trust  notes  with  these 
bonds  as  security.  The  local  nature  of  the  issue  was 
emphasized  by  having  a  local  bank  act  as  trustee,  and 
the  notes  were  made  for  one  year  from  date  of  issue. 
The  interest  rate  was  fixed  at  7  per  cent,  owing  to  the 
tightness  of  money  at  that  time  and  to  the  fact  that 
competition  for  capital  was  strong  in  Massillon. 

In  connection  with  the  marketing  of  the  note  issue 
Mr.  Kennedy  said: 

"Before  announcing  our  offering  of  notes  we  entered 
upon  a  publicity  campaign  by  securing  as  many  news- 
paper stories  as  possible  describing  our  new  power  con- 
tracts, our  proposed  construction  work,  etc.  In  one 
interview  stress  was  laid  upon  the  fact  that  we  intended 
to  offer  our  securities  first  to  our  employees  and  con- 
sumers before  accepting  offers  from  underwriting 
brokers. 

"When  the  notes  were  ready  for  sale  we  used  a  small 
amount  of  space  in  the  daily  newspapers  and  in  a  local 
trades  labor  weekly.  These  advertisements  were  pat- 
terned after  the  customary  brokers'  announcements  and 
were  not  run  long  enough  to  give  the  idea  that  any  dif- 
ficulty was  being  experienced  in  selling  the  securities. 
We  did  not  feel  that  this  form  of  advertising  did  much 
good,  and  on  a  later  issue  we  wrote  our  copy  in  a  more 
popular  form  that  we  believe  appealed  more  strongly  to 
the  people  we  were  trying  to  reach. 

"No  letters  were  sent  out  except  to  'prospects'  who 
had  been  definitely  located.  In  the  later  campaign,  how- 
ever, we  sent  a  carefully  written  letter  to  each  of  our 
consumers  inclosing  a  subscription  blank.  We  secured 
very  good  results  from  these  letters  and  feel  that  from 
the  standpoint  of  public  policy  the  letters  were  worth 
all  they  cost,  even  if  no  subscriptions  had  been  received 
as  a  direct  result. 

"Our  next  step  was  the  arrangement  of  a  campaign 
of  personal  solicitation.  Four  members  of  the  local 
organization  were  drilled  in  good  selling  talks  and  were 
offered  a  small  commission  for  all  sales  made.  One 
member  of  our  board  of  directors,  a  local  attorney,  was 
also  offered  the  same  commission. 

"The  first  selling  efforts  were  made  among  our  own 
employees,  partly  for  practice,  but  mainly  in  order  that 
every  employee  should  fully  understand  the  proposition 
so  as  to  be  able  to  answer  the  questions  of  other  'pros- 
pects.' 

"All  of  the  professional  men  in  the  city  were  solicited, 
and  we  not  only  made  sales  to  several  but  secured  good 
tips  from  ministers,  doctors,  dentists  and  lawyers.  In- 
surance men  were  also  a  source  of  good  information 
concerning  people  who  had  money  to  invest. 

"A  special  effort  was  made  to  secure  the  funds  of 
lodges  and  fraternal  organizations.  This  short-time  se- 
curity appealed  to  these  'prospects,'  and  we  had  very 
good  success.  In  some  instances  we  dealt  only  with  the 
finance  committees,  but  in  others  it  was  necessary  to 
submit  the  proposition  to  the  entire  organization  at  a 
regular  meeting.  We  feel  that  this  was  also  worth  a 
great  deal  to  us  from  a  public  policy  standpoint. 

"As  the  notes  were  also  being  offered  by  brokers  in 
nearby  cities,  we  co-operated  with  them  fully,  especially 
when  a  broker  had  regular  clients  residing  in  our 
community. 

"For  the  purpose  of  locating  laboring  men  with  in- 
comes sufficient  to  enable  them  to  invest,  we  secured  the 
payrolls  of  large  manufacturers  in  our  town." 
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Helping  the  Financial  Mobilization 

Electrical    Companies.    Pressed    by    Unprecedented    Demands    lor  Energy  Under 

Conditions  Which  Make  Hi^li  Standards  in  Service 

Costly,   Must   Maintain   Facilities 


IN  HIS  statement  to  the  Elei  mi  u  World,  pub- 
lished in  last  week's  issue,  F.  A.  Vanderlip,  president 

of  the  National  Citj   Bank  of  New  York,  said: 

"With  industrial  activity  incident  to  the  expenditure 
of  large  sums  by  the  government,  factories  will  be 
unusually  busy  and  laborers  will  all  be  busy  and  work- 
ing at  high  wages.  This  should  mean  a  large  sale 
of  energy  for  electric  light  and  power." 

Then,  in  adding  a  caution  against  any  expenditure 
that  is  unnecessary  or  that  can  just  as  well  be  post- 
poned, Mr,  Vanderlip  said ; 

"We  arc  giving  the  government  $7,000,000  of  pur- 
chasing power;  our  business  is  war;  we  cannot  con- 
tinue to  have  the  same  purchasing  power  ourselves 
while  the  government  is  exercising  this  purchasing 
power." 

For  the  industry  at  large  this  means  that  in  the 
opinion  of  the  foremost  financial  authority  in  the  coun- 
try the  companies  may  expect: 

(1)  A  continuation  of  growth  in  business  to  the  ex- 
tent that  their  facilities  of  plant  and  fuel  supply  will 
permit. 

(.2)  Subordination  of  their  financial  needs  to  the 
financial  program  of  the  government. 

Gross  Earnings  Continue  Large 

The  Electrical  World's  regular  monthly  compilation 
of  central  station  earnings  and  output,  published  else- 
where in  this  issue,  shows  that  business  is  continuing 
to  maintain  large  gains  over  the  corresponding  period 
of  the  previous  year.  As  compared  with  the  previous 
year  the  March  returns  indicate  gains  of  15  per  cent  in 
gross  revenue  and  25  per  cent  in  the  output  of  energy. 
Neither  the  statistics,  therefore,  nor  the  prospects 
clearly  in  sight  indicate  anything  but  that  business 
will  be  maintained  at  top  notch. 

The  problem  before  the  central  stations  is  to  keep 
organization  and  equipment  at  the  highest  point  of 
efficiency,  to  insure  the  utmost  conservation  in  the 
production,  distribution  and  use  of  energy.  Certainly 
all  of  the  efforts  of  companies  will  be  directed  toward 
economical  production  and  distribution.  In  the  effort 
to  secure  economy  in  the  use  of  energy,  however,  public 
co-operation,  perhaps  even  legislative  or  military  action 
by  the  authorities,  will  be  necessary.  If  for  military 
reasons  it  is  advisable  that  power  be  withheld  from 
one  or  more  classes  of  users  to  be  applied  to  other  indus- 
tries it  will  be  the  plain  duty  of  the  constituted  authori- 
ties and  the  companies  to  follow  whatever  course  meets 
the  national  need.  Technically  such  action  might  in- 
volve discrimination  under  regulatory  laws ;  actually  the 
companies  would  be  lacking  in  the  first  characteristic 
of  patriotism  if  their  resources  were  not  subject  to  the 
national  call  before  any  other.  If  the  co-operation  of 
the  authorities  is  desirable  to  keep  every  step  of  this 
character  within  the  strict  bounds  of  legality  the  com- 
missions generally  will,  it  is  believed,  act  without  delay. 

In  plans  for  careful  conservation  in  the  use  of  energy 


their  is  no  expectation  thai  volume  of  gross  output  will 
be  "ii  anything  but  an  a  cending    rale. 

The    (it  her    point     raised     t.v     .Mr.     Yandrrlip     in     his 

statement  la  that  In  effect  the  companies  cannot  finance 
while  the  government  la  making  ac  heavy  a  call  upon 

the  investment  resources  of  the  country.  This  is  fully 
realized  by  Company  executives.  It  is  fair  to  say  that 
the  companies  have  not  been  caught  unfinanced,  widely 
extended  in  commitments  to  capital  expenditures  or  with 
large  outstanding  short-time  bank  loans.  Pretty  gen- 
erally they  have  financed  their  requirements  to  or  in- 
cluding the  year  1917.  The  great  demand  for  securities 
in  1916  enabled  them  to  provide  for  their  capital  needs. 

What  they  face  now,  however,  is  a  demand  for  more 
and  more  energy  for  absolutely  imperative  industries 
at  a  critical  juncture  when  it  is  conceded  that  cor- 
porate financing  must  and  should  wait  until  the  national 
treasury  says  that  it  has  enough.  They  willingly  wait 
not  only  until  the  avenues  of  finance  are  open  again, 
but  they  also  withhold  their  needs  in  materials  and 
supplies  until  the  government's  prior  needs  are  met. 

Such  a  policy,  although  accepted  patriotically,  re- 
quires the  most  careful  planning  for  the  future.  By 
the  economics  of  the  industry  companies  are  prevented 
from  continuing  to  expand  at  the  rate  of  the  last 
two  years  without  an  expansion  in  physical  plant  cor- 
responding roughly  to  the  increased  volume  of  business. 
It  takes  $50,000  to  $100,000  of  investment  to  make 
$10,000  of  gross  earnings.  Add  15  per  cent  to  gross 
earnings  of  the  figure  stated  and  it  takes,  say,  roughly, 
$7,500  to  $15,000  of  investment  to  provide  for  it.  Even 
if  the  company,  by  superior  operating  efficiency  or  by 
overloading  plant,  is  able  for  a  time  to  take  care  of 
larger  volume  of  business  without  larger  investment, 
the  moment  of  capital  expenditure  is  only  deferred;  it 
must  be  made  sooner  or  later. 

Until  the  time  when  financing  is  again  possible  on 
the  largest  scale,  it  is  to  be  expected  that  operating 
resources  and  ingenuity  will  be  strained  to  the  utmost. 
"Daylight  saving"  may  be  adopted  to  promote  con- 
servation. Another  step  which  is  suggested  is  that 
factories  be  encouraged  to  dismiss  operatives  at  irregu- 
lar hours  so  as  to  lessen  the  peak-load  power  require- 
ment of  electric  railways. 

Two  of  the  matters  which  are  receiving  urgent  con- 
sideration at  present  as  part  of  the  entire  large  ques- 
tion involved  are  coal  cost  and  supply  and  other  costs. 
Both  of  these  operate  heavily  against  economical  opera- 
tion at  this  time  and  no  certain  relief  is  in  sight. 

In  the  final  analysis  it  is  evident  that  the  companies 
cannot  permanently  both  increase  business  and  refrain 
from  capital  expansion.  Since  larger  volume  of  busi- 
ness is  clearly  inevitable  the  alternative  which  will  be 
adopted  is  that  of  scrutinizing  every  capital  expendi- 
ture so  that  each  dollar  shall  be  put  where  it  will  do  the 
most  good. 

Mr.  Vanderlip  also  made  the  general  statement  that 
"the  'cost  of  living'  to  corporations  will  go  up  as  it 
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does  for  individuals,  but  public  service  corporations 
cannot  raise  their  rates  as  their  costs  advance."  With- 
out any  effort  to  interpret  the  views  of  Mr.  Vanderlip, 
it  will  be  recognized  that  while  increases  in  rates  by  elec- 
trical utilities  have  not  been  commensurate  with  the 
abnormal  increase  in  cost,  some  advances  in  power  rates 
have  been  made  which  tend  to  offset  in  certain  proper- 
ties the  heavier  cost  of  coal,  etc.  Such  advances  have 
been  made  after  the  extent  of  the  burden  caused  by 
higher  operating  costs  has  been  demonstrated  clearly. 

Prices  of  Securities 

Prices  of  securities  of  electrical  companies  do  not 
give  a  definite  clew  to  the  future  to  the  seeker  for  in- 
formation of  prophecy  value.  Comparatively  few  of 
the  securities  of  electric  central  station  companies  are 
listed  on  the  stock  exchanges.  Those  which  are  so 
listed,  of  course,  suffered  with  other  securities  in  the 
widespread  decline  which  followed  the  announcement 
of  war  but  has  now  apparently  been  arrested  by  the 
growth  of  a  better  sentiment  and  a  better  understand- 
ing of  the  tremendous  effect  of  the  government's  great 
buying  program. 

Many  conflicting  influences  in  the  markets,  such  as 

COMPARISON    OF   CENTRAL   STATION   AND   OTHER   STOCKS 


Wholly  or  Partly  Electrical  Properties 

1917  1916 
High      Low       High     Low 
Columbia    Gas    &    Electric    Co.,    Cin- 
cinnati        *47%        34%        53%        30% 

Commonwealth   Edison    Co.,    Chicago.   142%    $120%      147  139  % 

Consolidated   Gas    Co.,    New    York...    134%      104%      144%      129% 
Consol.  Gas,  E.  L.  &  P.  Co.,  Baltimore   127  109V,      130%      107 

Edison   Electric  111.   Co.,   Boston 226  183  250  225 

MontanaPowerCo.com 109%        93  %      114%        68% 

Montana  Power  Co.  pfd 117%      114  117%      109 

North  American   Co 72%        61  75%        65% 

Pacific  G.  &  E.  Co.,  San  Francisco.  .  .    t68%        55%        67  56 

Philadelphia  Electric  Co.    ($25   par).      34%        29%        34%        27 

United  Gas  Imp.   Co.    ($50   par) 91%      tT$%        93%        86 

•New    York    Stock    Exchange    quotation.       fChicago    Stock    Ex- 
change quotation.     JAfter  new  allotments  of  stock  at  par  pro  rata. 

Other  Utilitifs 

American  Tel.  &  Tel.  Co ." 128%  116%  134%  123% 

Boston  Elevated  Railwav 79  65%        88%  65% 

Brooklyn  Rapid  Transit  Co 82  54  88%  81 

Brooklyn  Union  Gas  Co 129  116%  133%  126 

Chicago   Railways,   Series   1 72  69  80  70 

Chicago  Railways,  Series  II 25  12  27%  13 

Interborough    Consolidated    Corpora- 
tion, New  York,  com 17%  8%  21%  15% 

Interborough    Consolidated    Corpora- 
tion, New  York,  pfd 72%  50%  77%  69 

Mackay  Companies  com 89%  82%  91  78 

Mackay  Companies  pfd 67%  64  68%  64% 

Massachusetts   Electric  Cos.   com ....  5  %  3               8  %  4  % 

Massachusetts  Electric  Cos.   pfd 27%  20            44  26 

Massachusetts  Gas  Companies  com.  .  100%  87  100%  79 

People's  Gas  Lt.  &  Coke  Co..  Chicago  106%  70%  118  100% 

Third  Avenue  Railway,  New  York ..  .  48%  17%  68%  48 

Western  Union  Telegraph  Co 99%  90%  105%  87 

Steam   Railroads 

Atchison,  Topeka  &  Santa  Fe  com.  .  .    107%        98%  108%  100% 

Baltimore  &  Ohio  com 85  67%  96  81% 

Chicago,  Milwaukee  &  St.  I'aul  com.  .      92  69%  102%        89 

Chicago  &  Northwestern  com 124%  108%  134%  123 

Great  Northern    118%  103%  127%  115 

Illinois  Central    106%  100  109%        99% 

Louisville  &  Nashville 133%  119  140  121% 

New    York    Central 103%        86  114',  100% 

Norfolk   &   Western 138%  116%  147%  114 

Pennsylvania    57%        51%  60  55 

Southern   Pacific    98%        88%  104%        94% 

Union  Pacific    149%  128%  153%  129% 

the  overwhelming  preponderance  of  speculation  in  war 
and  metal  specialties,  the  shadow  which  hangs  over  the 
steam  railroad  situation  and  the  heavy  financial  require- 
ments of  the  government,  make  it  especially  difficult  to 
appraise  the  position  of  good  public  utility  securities. 

Such  securities  should  be  and  in  ordinary  times  are 
less  subject  to  violent  fluctuation  than  the  majority 
of  active  stocks.  The  business  on  which  they  are  based 
is  more  stable,  and  its  growth  at  a  fair  rate  from  year 
to  year  without  interruption  is  to  be  expected  under  all 


but  extremely  abnormal  conditions.  So  many  of  the 
operating  electric  central  station  properties,  however, 
are  connected  with  gas  or  other  utilities  or  are  con- 
trolled by  holding  companies  that  it  is  difficult  to  com- 
pile accurate  comparative  statistics. 

Comparative  Statistics 

It  is  thought  best  by  the  Electrical  World,  however, 
to  present  such  statistics  as  are  available  to  compare 
the  recent  fluctuations  in  central  station  securities  with 
those  of  other  properties.  The  intent  is  to  confine  the 
list  so  far  as  possible  to  stocks  having  a  free  and  active 
market  on  exchanges,  and  especially  to  omit  any  prop- 
erties affected  in  large  degree  by  war  orders. 

Even  with  this  explanation  it  is  necessary  to  modify 
the  presentation  by  the  statement  that  in  many  cases 
some  development  of  a  local  or  special  nature  has  had 
an  effect  upon  quotations.  Steam  railroad  stocks  are 
at  a  very  low  level  compared  with  the  levels  of  recent 
years.  The  Montana  Power  Company  has  been  increas- 
ing its  dividend  return.  The  Commonwealth  Edison 
Company  of  Chicago  gave  stockholders  the  right  to 
subscribe  to  a  new  issue;  and  in  addition  the  long- 
continued  franchise  and  rate  controversy  between  the 
city  of  Chicago  and  the  People's  Gas  Light  &  Coke 
Company,  leading  to  a  reduction  in  the  dividend  rate 
of  that  company,  has  had  a  sympathetic  effect  upon 
securities  of  all  Chicago  utilities.  The  stock  of  the 
Edison  Electric  Illuminating  Company  of  Boston  has 
been  affected  by  the  financial  exigency  of  the  Boston 
Elevated  Railway. 

Subject  to  these  qualifying  considerations,  the  ac- 
companying statement  may  be  accepted  as  indicating 
that  the  listed  stocks  of  electric  central  station  com- 
panies have  been  substantially  as  stable,  and  generally 
on  a  higher  level,  when  compared  with  recent  years, 
than  the  securities  of  the  other  companies  shown. 

Prices  Lowered  Too  Much,  Says  Insull 

After  the  recent  flurry  in  public  utility  stocks 
Samuel  Insull,  president  Commonwealth  Edison  Com- 
pany of  Chicago,  expressed  the  belief  that  the  drop  was 
unwarranted. 

"Gross  receipts,"  said  he,  "are  unprecedented,  «'ind 
while  expenses  are  extremely  high,  they  are  by  no 
means  of  an  extremity  to  have  warranted  the  depre- 
ciation in  the  certificates  of  the  general  run  of  utilities 
companies. 

"Such  a  decline  would  suggest  a  reduction  of  divi- 
dends, a  suggestion  which  is  without  warrant  so  far  as 
the  companies  with  which  I  am  associated  are  con- 
cerned. To  instance  the  Commonwealth  Edison  Com- 
pany, I  am  certain  that  the  8  per  cent  dividend  is  not 
imperiled. 

"Relatively,  the  same  assurance  may  be  extended  to 
the  other  properties  under  my  charge.  It  is  well  to 
remember  at  present  (when  the  public  is  more  or  less 
disquieted  by  the  lowering  quotations  on  the  stock 
exchange)  that,  in  addition  to  the  seasonal  lower  cost 
of  operation  which  necessarily  exists  because  of  the 
difference  in  the  demand  for  fuel  between  summer  and 
winter,  other  savings  are  possible." 

"The  bourse  pendulum,  as  it  relates  to  electric  and 
gas  utilities  stocks,  has  swung  too  far  in  the  adverse 
direction.  I  speak,  of  course,  from  the  viewpoint  of 
intrinsic  property  value  and  of  earning  power." 
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'Give  Us  a  Chance  to  Make  Good" 

Union  Electric  Li^lit  &  Power  Company  of  St.  Louis  Conducts  a  Successful 

Newspaper    Advertising    Campaign     Dealing    with    Service, 

Finances,     Rates     and     Merchandising 


r|~llF.   Union  Electric  Lighl  A   Power  Companj   oi 
St.   Louis   has   published   in   local   newspapers  a 
series  of  advertisements  dealing  with  Its  service, 
financial  position,   rates  and   merchandising    features. 
\     i  culminating  feature  the  most  recent  advertise- 
ments   offered     to     its    customers    the    new    issue    of 
preferred  stuck  of  the  company.    Without  intervention 

of  bankers  or  direct   solicitation,   hut  solely   as  a   result 
of  the  advertising,  the  stock  was  disposed  of  in  a  week. 


Several  of  the  advert!  amenta  wenl    Into  t >  1 « -  detail 

■  ■\  the  history  of  the  contract  with  the  Mississippi  River 
Power  Company  for  power.  "Perfectly  Good  Humor, 
No  Sitting  Hack,  .lust  the  Facts,"  said  the  company. 

Succeeding  advertisements  presented  facts  showing  that 
the  contract  was  an    industrial   asset   for  St.   Louis. 

Repair  facilities,  lamp  renewals,  why  rates  went  down 
as  volume  of  business  increased,  equalization  of  resi- 
dence rates  and  the  large  taxes  were  potable  featu 


Why  Kates  Fall  as 
Costs  Increase 


Son*  fall*,  winn  I  Bin  rWm.  Vnirr  rale* 
rat  tT.7W.AX>  between  1910  and  19M,  think  we 
Bu<l  have  beea  nukiuf  "ruornwm  protila"  in  IM10. 

No  sawn  luck!  Our  uockholdcra  p<t  )<-m  than 
H*;.  that  year.    Last  |M>  tbey  gul  onU  <> 

No,  the  ».arl»  rate  redactions  nave  not  Writ 
.ha*  inns  *  bin  l«J  off  "fDORDMii  proSta."  Truth  la. 
Us*  "D"  femilv  end  tlM-  Utah  Com  of  Living  have  born 
and  are  lode)  rngejrrd  l»  ■  red-hot  taf  of  *nr  for 
. .  utrol   of  Electric   VnW   rale*. 

Too  Ds— Density.  [Viversity  end  Demand— pull  For 
lower  rates,  io  hf  pti  automatically  by  spreading  plant 
eoat  over  nacre  customer*  per  City  Mod-  or  per  mile  of 
lino,  mora  donWat  cscs  of  electric  enerrv,  more  hour* 
duly  use  of  onr  central  station  energy  capacity. 

TV-  Hsjh  Coat  of  Li  ring  ha*  tried  to  make  rate 
reduction*  impossible  by  grabbing  all  ibe  savings  made 
by  tW  *t>"  faanily. 

Tana  Car  the  D'a  nave  kept  the  upper  bond.  They 
ban*  nude  I  moo  Bee  trie  Service  the  only  thing  thai 
hsa  r«st  yon   lean  every   yenr  since   tbe  general   price 


TW  sVre  big  items  in  tbe  coat  of  Oectric  Service  are: 
Money,  labor,  wire  nod  cable,  fad  and  taxes.  Here 'a  tbe 
1010'ln-ieie  rsanrd  ml  tbnec  are  oom  is  youj  Union 

Usury    Thai  [tsan.  supplied  by  oar  umatott,  aaai 
I       ss  1911  to  tltX  «  lt>is  and  ^  io  1916. 


Wlrr    and 
wools!  bar*  coal 


Total  tastes  irel  coat  as*  thaw  I 
MM*. 

Coses  have  risen  farter  than  «w  daring  the  last  few 
hull  Kigbt  tew  the  High  Cost  of  Living  has  the  "D~ 
ianauS  afippLnr,  a  little.  If  you  are  eager  to  see  Union 
Bercrie  Service  rates  knap  cat  founj  sfewu,  grab  onto  tbe 
rope   beMnd  tbe  l»  and  najl  wirii  them.     It 'a  an  open 


The  Electric  Company 

CMO.N  ELECTRIC,  iui.  Ofc— la.  _.  i— 


Making  St.  Louis  a 
Smokeless  City 


St.  Loot*,  with  admirable 
is  ooe  of  the  healthiest  bu 


An  abundance  of  near-by  cheap  aoft  coal  fuel 
baa  made  it  ooe  of  the  smokiest  big  ciltra  in   die 


Sc   Louis'  smoky  air  mean*   fuel   waste,  dirt, 
discomfort  and  some  bad  health. 

St  Lead*  can  beaisb  xm  of  its  amoks  by  asing 
r.eetri*  Scericst  ahootd  an.!   uhimaieli  will  he 


i   rwo  St.  Looiaan*  ■  ho  could' 
d  Ubor.  using  tlcetric  Service, 


Few  big  central  electric  alaliooa  sell  a*  much  as  S0% 
of  tbeir  2  t-hemr  energy  capacity.  We  don't.  We  wU  our 
fall  capacity  only  a  few  hour*  of  cacb  twenty-four.  Wo 
bare  constantly  to  increase  plant  capacity  to  meet  tbe 
■pr»k  hour**  demand.  Each  aucb  increase  leaves  a  larger 
percentage  of  unsold  encrpy  iu  our  :' -1-hour  plant  capacity. 

Our  big:  job  ia  to  sell  that  unsold  capacity.  The 
more  of  It  we  ran  sell,  tbe  lower  average  rates  will 
go,  automatically.  Eaeb  new  use  of  Electric  Service) 
by  any  customer,  each  new  customer,  helps  cut  rate* 
for  all 


Also,  each  such  increased  use  of  Electric   Servian 
help*  make  St-  Louis  a  smokeless  city. 
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UNION  FTECTRIC:   fasts  OKas-lJaa  aaaTLasass 
■an  l     ■  aailDstsassi     an |t CraaaT|     MuaCnant 

Six  OCcea  in  the  Coonry 


No  "Water"  In  Our 
Securities 


You'll  have  re 

ail  and  heard  a  lot  of  talk   about 

thr  plans  of  umI.i 

ion*  local  jxilitirians  for  "arfueea- 

bag  the  water"  ou 

..(    1  nJora  t.b-ctric's  accuntiea. 

This  compsny  i*  nol  in  polities.     It  isn't  going  to  bo. 

Il  U  aajaaajtaa  ami  will  siiend  strirtly  to  iu  own  business 

fhnSilii  Bantsi      Bu  *r  tmhi  bm  m  Bttnl  the  truth 

when  poliln  ians  in.   to  put  us  in  bad  witb  tbe  public. 

Tbe  depreciated  value  of  Union  Flee  trie's  phy- 
sical plant  inside  and  oul-idr  of  thia  city  cxeeedn 
t2o,00<U>IM>.  M.-«.uri  Public  Service  Commission 
engineer-  and  areounUnU  found  oxer  12.1,000,000 
ol  rt>|,rr<ialcd  plant  values  ualnn.  io  serving  the  city 
alone,  la*t  vear.  Tbe  plant  couldn't  be  reproduced 
new,  al  present  prices  of  labor  and  material,  for  n 
good  deal  more  than  826,000,000. 

The  actual  or*  going  value  of  Union  Electric* 
property  and  bu.ine-— not  a-ipi.lng  any  value  to 
franchises— exceeds  the  $31. 103,000  total  of  lu 
outalanding  aloeka  and  bonds. 

Years  ago  ibcre  was  s  small  pereealsa*  of  wslef 


idable.  ecoDomical  .upply. 

In  sbaorbiiie  itt  competilor*  Union  El-ctric  bad 
or  tinea  to  pay  ibcm  more  than  tbeir  preparer  waa 


anil  of  the  city  government,  wbirb 
lerti&nd  ihst  eompetiuoo  in  Electric 
duplicated   planl  co«U>  and    biehrr 


i  plant  and  property  i 


■operty. 

i  buildirjg  for  a  long  future. 
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UNION  ELECTRIC^  iu><»>,     na^ul 


How  ihe  Puhlic  Limits 
Utility  Hates 


Stabs  regulation  ol  public  Utility  capital,  aarn- 
ings,  rales,  service  and  IxMikkeeping  has  beam  Lb 
lone  (m  |fsj  |y  m  donen  years  io  nearly  ail  aba 
alJira,  )<-l  throughout  the  oountry  advoeatea  eat 
■mnaetpsl  ownership  are  atiH  writing  and  talking 
a,  if  atair  regulation  bar|  never  been  thought  o(. 


■  tbe  country."      OfMa-1 

-TVey  am.  •ub.twu.IlT  all  use  stres*  esar-wya, 
slailllil   Itaibt  biuI  nas  canpasHs.     TV-y  t^titUm 

riot   even   Rip   V>o   Wasmsa 


-  il... 


■such  as  tawy  aaa  I 

■  li    have    aastkeal   aa 
•  into  aa  few  words. 


httsdred.  of  fbousaDd,  as*  ln>fU« 

I  n.l.r    Mlsaoari    b*  a  aUHty  « 
...  -  s  dollsr  ..I  — 
tbe  people's  Poblic  I 


No  nil. it  ajaj  .barfv  any  rsae  osml  fas)  Csa» 
•»•  approves  tL 

raaauj  get  a  bemrins;  by  the  Cossisslsalsss  an  has 


r^ct  i-,  public,  rrgulauoo  has  pveu  the  people 
KI>1  L  l>  that  some  folks  uaest  to  rbiask  could 
begot  only  by  public  ownership. 

TW  "wsner"  haw  all  bee*  annauwi  sat  W  sia 
RATES,  and    is   padsaaUy  beisuj  alrted  ostsfaw 


A    bassd   >assUn«    fa*a    bee-  asnsasia. 

y  business  is  eapUlly  Jse^pUessV- 

ase  io  pass  tnat  use  sjUuty'.  beat  b> 
m  sM^trsnebise-wkieb   as.   as> 

r  tsJss-     bail  lu  aswlicp  In  gtss  asssS 


These  big,  practical  gains  of  cesatse  do  aot  as 
tbe  tbeorista,  nor  the  sutesaMn  wbo  woaald  like  to  I 
T»Utical  use  of  uubty  rcvenoea,  but  they  do  sabnfj 
average  eitisca. 
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LMON  ELECTRIC:   Ma.  Ok-lu  -.  u. 


FOUR   EDUCATIVE    ADVERTISEMENTS    OF    ST.    LOUIS    CENTRAL    STAT  ON    COMPANY 


The  fundamental  purpose  of  the  advertisements  was 
to  show  the  citizens  of  St.  Louis  and  the  surrounding 
territory  that  they  were  being  taken  into  the  confidence 
of  the  company.  "A  New  Series  of  Get-Acquainted,  Get- 
Together  Talks"  they  were  called  in  the  initial  adver- 
tisement. It  was  also  stated  that  the  truth  about 
alleged  "water"  in  the  securities  would  be  told,  and 
that  the  reason  why  rates  must  cover  a  wide  range 
to  treat  all  customers  justly  would  be  explained. 

One  of  the  most  interesting  of  the  electric  service 
editorials,  following  out  the  promise  that  "the  New 
Union  Electric  Company's  business  policy"  would  be 
set  forth,  was  entitled  "Looking  Forward  to  1925."  The 
company  explained  how  it  was  planning  increased  capac- 
ity to  take  care  of  the  great  growth  which  it  expected 
in  "good  old  St.  Louis." 


A  closing  advertisement  contained  the  warning: 
"Our  future  rate  reductions,  heretofore  announced 
as  calculated  for  normal  conditions,  depend  upon  in- 
creased volume  and  density  of  service  sales,  and  upon 
the  cost  of  labor,  capital,  fuel  and  materials  needed 
hereafter  to  provide  the  service.  It  is  possible  that 
war  prices  for  some  or  all  of  these  essentials  may  re- 
quire us  hereafter  to  ask  the  Public  Service  Commission 
to  permit  us  to  raise  some  rates  temporarily  so  that 
we  may  not  have  to  conduct  the  service  for  less  than 
its  fair  cost.  We  hope,  as  you  do,  that  this  possibility 
may  be  avoided." 

A  better  understanding  between  the  company  and 
its  customers,  a  better  knowledge  of  the  business  by 
employees  and  favorable  comment  of  St.  Louis  daily 
newspapers  were  some  of  the  definite  results. 


June  2,  1917 
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First  Quarter  Light  and  Power  Income  $121,300,000 

Results  of  March  Operation  Show  Earnings  of  $37,400,000,  a  Gain  Over    the 

Previous    March   of    15.1    Per    Cent— Output   2,160,000,000 

Kw.-Hr.,  an  Increase  of  25  Per  Cent 


DURING  the  first  quarter  of  the  current  year  the 
central  station  income  from  electric  light  and 
power,  according  to  the  returns  received  and 
compiled  by  the  Electrical  World,  amounted  to  $121,- 
300,000,  an  increase  over  the  first  quarter  of  1916 
of  more  than  $15,000,000  or  14.4  per  cent.  The  out- 
put for  the  first  three  months  of  1917  amounted  to 
6,500,000,000  kw.-hr.,  an  increase  over  the  correspond- 
ing period  of  last  year  of  roughly  1,250,000,000  kw.-hr. 
or  23.7  per  cent. 

Based  therefore  on  the  returns  for  the  first  quarter 
of  the  present  year,   the  earnings   from  energy  sales 


for   1917   should   total   around   $500,000,000,   while  the 
output  should  reach  26,000,000,000  kw.-hr. 

As  a  result  of  March  operations,  earnings  from  light 


TABLE 

I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 

Income  from  the  Sale  op 

Energy 

Kw.-Hr.  Output 

Percent- 

age of 

Industry 

Repre- 

Per 

Per 

sented 

1916 

1915 

Cent 
In- 
crease 

1916 

1915 

Cent 
In- 
crease 

April, 

64 

21,206,000 

18,375,000 

15.5 

1,137,602,000 

920,464,000 

23.1 

May 

64 

20,345,000 

17,559,000 

16.0 

1,170,143,000 

944,681.000 

24.0 

June 

64 

20,254,000  17,551,000 

15.4 

1,170,679,000 

968,724,000 

21.0 

July 

64 

19,760,000  17,301,000 

14.2 

1,174,374,000 

976,704.000 

24.4 

Aug 

64 

20,502,000.17.861,000 

15.0 

1.262,575.000  1.015,805,000 

22.4 

Sept 

64 

21,432,000!l8,600,000 

15.2 

1,268,339.000  1,037,976,000 

21.2 

Oct 

64 

22,882,000  20,164,000 

13.5 

1,347,502.000  1,125,132,000 

19.9 

Nov 

64 

24,819,000,21,744,000 

14.4 

1,396,537,000  1,148,221,000 

21.7 

1917 

1917             1916 

1917                  1916 

Dec 

62 

25, 306, 000 '22, 029, 000 

15.0 

1,345,883,000  1,112,280.000 

21.0 

Jan 

63 

27,408,000  23,969,000 

14.4 

1,495,829,000  1,180,884,000 

26.7 

Feb 

62 

25,033,00022,164,000 

13.0 

1.222,473,000  1,022,667,000 

19.8 

March — 

58 

21,716,000  18,879,000 

15.1 

1,253,087,000  1,002,938,000 

1 

25.0 

TABLE  III— PERCENTAGE  RATE  OF  INCREASE  IN'  INCOME  AND  KILOWATT- 
HOUR  OUTPUT   FOR  UNITED  STATES— CITIES  GROUPED  BY  SIZE 

June 

July 

Aug. 

Sept.     Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

INCOME: 

Group  3 

Group  4 

Group  5 

OUTPUT: 

Group  1 

Group  2 

Group  3 . 

Group  4 

Group  5 

14.9 
17.7 
21.8 
11.0 
15.3 

18.7 
17.5 
21.8 
19.3 
19.0 

13.8 
16.8 
19.5 
9.0 
12.2 

18.1 
22.9 
27.8 
16.1 
11.6 

13.9 
15.7 
20.9 
9.5 
14.9 

21.4 
33.0 
31.1 
23.0 
16.8 

15.0      11.6 
20.4      1"  2 

18.4  18  6 
11.3      13  5 
13.3      16  0 

18.5  16.6 
32.9      31.1 
19.3      24  0 
26.0     20  1 
15.3      18.3 

13.0 
17.7 
18  2 
12  8 
12  8 

18.2 
27.2 
32.0 
19.7 
33.0 

15.0 
16.6 
15.2 
12.3 

g  s 

18.7 

20  2 
28.8 

21  o 
25.4 

12.0 
19.0 
15.2 
15.5 
20.2 

22.5 

::i  1 
30.5 
21.3 

12.0 

19.7 
12  5 
10  3 
66.7 

18.5 
24.0 

14.8 
20.2 
21.3 

13  6 
22.0 
15.1 
18.3 
15.8 

20.3 
37.8 
25 . 1 
26.0 
50.7 

TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT   FOR   NEW   ENGLAND   STATES— CITIES   GROUPED 
ACCORDING  TO  SIZE 


June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

INCOME: 

Group  1 

16.4 

12.6 

9.6 

16.5 

12.1 

13.5 

12.5 

12.5 

12  3 

7.0 

Group  2 

19.8 

20.6 

15.1 

25.5 

21.3 

20.0 

30.2 

16.1 

18.4 

19.4 

18.2 

21.2 

15.0 

20.5 

18.0 

19.4 

16.5 

17.8 

15.7 

16.5 

Group  4 

7.2 

6.2 

11.1 

10.5 

15.4 

16.0 

16.0 

22.0 

12.8 

25.8 

Group  5 

21.7 

14.9 

17.5 

18.3 

18.2 

18.6 

12.2 

24.0 

15.1 

21.0 

OUTPUT: 

30.0 

19.2 

31.3 

34.0 

17.5 

18.0 

10.8 

20.7 

19.6 

24.0 

26.3 

14.1 

32.0 

37.7 

35.0 

24.7 

18.2 

24.8 

18.5 

22.9 

15.0 

31.4 

45.5 

32.4 

42.6 

35.9 

22.0 

20.9 

35.7 

34.5 

21.0 

26.6 

39.4 

32.9 

48.9 

40.0 

55.2 

73.8 

38.1 

32.7 

Group  5 

31.7 

13.5 

21.3 

27.4 

22.0 

17.0 

35.7 

29.2 

26.8 

76.0 

TABLE  II-CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


i> 

k 

A 

Central  States 

3 

Month 

-OT3 

°  <s 

ifrt 

New  England  States 

'a-a 
a  ° 
1-1  c 

Atlantic  States 

c  s 
1-1  a 

g.  g. 

(Illinois  Excluded) 

T3  T3 

Pacific  and  Mountain  States 

c  S 

a  % 

|  g 

1  i 

%.    3 

£  £ 

& 

1916 

1915 

g  >. 

1916 

1915 

1916 

1915 

o  1 

is 

1916 

1915 

64 

2,221,000 

1,898,000 

17.0 

67 

8,794,000 

7,596,000 

15.8 

56 

6,289,000 

5,292,000 

19.0 

88 

3,825,000 

3,520,000 

8.8 

May 

65 

2,103,000 

1,788,000 

17  0 

67 

8,226,000 

7,131,000 

15.4 

56 

6,085,000 

5,123,000 

18.7 

88 

3,874,000 

3,469,000 

11.6 

65 

2,208,000 

1,906,000 

16  0 

67 

8,045,000 

6,905,000 

16.5 

56 

6,007.000 

5,143,000 

16.9 

88 

4,017,000 

3,539,000 

13.5 

w 

July 

65 

2,130,000 

1,875,000 

13.7 

67 

7,832,000 

6,621,000 

16.4 

56 

5,926,000 

5,095,000 

16.3 

88 

3,755,000 

3,493,000 

7.6 

August 

65 

2,203,000 

1,935,000     13.7 

66 

8,000,000 

6,875,000 

16.4 

56 

6,195,000 

5,266,000 

17.7 

88 

3,883,000 

3,582,000 

8.4 

September 

65 

2,315,000 

1,982,000  ' 16.8 

66 

8,631,000 

7,445,000 

16.0 

56 

6,605,000 

5,537,000 

17.8 

88 

3,979,000 

3,644,000 

9.2 

October . . . 

65 

2,684,000 

2,331,000 

15  2 

65 

8,887,000 

7,930,000 

12.1 

56 

6,968,000 

5,895,000 

18.2 

87 

4,213,000 

3,889,000 

8.3 

November. 

65 

2,912,000 

2,516,000 

15.7 

65 

10,061,000 

8,859,000 

13.5 

56 

7,410,000 

6,313,000 

17.4 

S7 

4,246,000 

3,947.000 

7.5 

December 

65 

3,203,000 

2,814,000 

14.0 

66 

11,059,000 

9,348,000 

19.6 

56 

7,898,000 

6,997,000 

13.0 

75 

2,987,000 

2,735,000 

9.3 

1917 

1917 

1910 

1917 

1916 

1917 

1916 

1917 

1916 

January. . . 

64 

3,181,000 

2,762,000 

15  1 

66 

11,400,000 

9,874,000 

15.6 

56 

8,081,000 

7,013,000 

86 

4,602,000 

4,020,000 

9.5 

February. . 

64 

3,039,000 

2,686,000 

13.1 

65 

10,249,000 

9,021,000 

13.6 

53 

7,345.000 

6,439,000 

14.1 

86 

4,239,000 

3,8S6.000 

9.0 

_  March .... 

60 

2,748,000 

2.442,000 

12.5 

65 

10,175,000 

8,881,000 

14.6 

52 

6,032,000 

5,188,000 

16.3 

72 

2,761,000 

2,438,000 

13.3 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

H 

64 

84,769,000 

64,816,000 

30.8 

67 

403,223,000 

326,574,000 

23.4 

56 

344,866,000 

273,367,000 

26.4 

88 

302,386,000 

253,778,000 

19.2 

Oh 

May 

65 

84,719,000 

64,318,000 

31.8 

67 

409,529,000 

333,585,000 

22.0 

56 

345,860,000 

275,328,000 

25.6 

88 

328,793,000 

266,599,000 

23.2 

65 

87,829,000 

69,506,000 

27.6 

67 

396,630,000 

327,541,000 

21.2 

56 

350,015,000 

288,982,000 

21.2 

88 

328.996,000 

277,915,000 

18.6 

July 

65 

85,317,000 

71,160,000 

19.8 

67 

401,179,000 

333,771,000 

20.3 

56 

350,708,000 

287,407,000 

22.2 

88 

325,647,000 

279,285,000 

17.4 

°. 

65 

97,197,000 

72,900,000 

33  4 

66 

433,129,000 

344,730,000 

25.7 

56 

374,327,000 

295,866,000 

26.5 

88 

333,468,000 

279,976,000 

19.1 

65 

98,350,000 

73,343,000 

34.2 

66 

446,534,000 

369,815,000 

20.8 

56 

387,626,000 

307,485.000 

26.2 

88 

335.817,000 

288.332,000 

16.4 

& 

October. . . 

65 

107,756,000 

83,705,000 

28.8 

65 

426,151,000 

373,705,000 

14 .2 

56 

408,364,000 

324,509,000 

25.9 

87 

355,014,000 

306,828,000 

15.8 

Em 

November. 

65 

111,873,000 

89,015,000 

25.7 

65 

533,252,000 

424,746,000 

25.6 

56 

415.491,000 

334,044,000 

24.4 

87 

346,847.000 

293,518,000 

18.2 

'. 

December 

65 

117,763,000 

97,387,000 

21.0 

66 

535,410,000 

444,923,000 

20.4 

56 

425,510,000 

354,258,000 

20.0 

75 

256,006,000 

206,838.000 

23.8 

ft 

1917 

1917 

1916 

1917 

1916 

1917 

1916 

1917 

1916 

tt 

January. . . 

64 

120,211,000 

93,163,000     29.1 

66 

564,699,000 

429,432,000 

31.5 

56 

437,923,000 

351,335,000 

24.5 

86 

363,094,000 

298,990,000 

21.4 

February. . 

64 

110,114,000 

88,324,000  |  24.7 

65 

418,407,000 

341,877,000 

22.5 

S3 

357,175,000 

311,199,000 

14.7 

86 

325,182,000 

272,691,000 

10.2 

_  March .... 

60 

115,812,000 

90,303,000     28.3 

65 

537,418,000 

424,234,000 

26.7 

52 

343,195,000 

282,435,000 

21.5 

V2 

256,592,000 

205,966,000     -'4  o 
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and  power  amounted  to  187,400,000,  en  Increase  ovei 
the  previoui  March  of  a  Uttle  leai  than  15,000,000  or 
i;,  i  per  cent.  The  March  output  was  n.nio.ooo.ooo 
kw   hr.,  which  la  considerably   more  than    100,000,000 

kw     In.   greater   than   the  output    in    March   <>!'   last    year. 

The  Increase  amounts  t<>  26  per  cent. 

Both  earnings  and  output  showed  increases  in  per 
et nt    as  compared   with   previous   months.      In    the    New 

England  states  the  Increase  in  earnings  shows  a  smaller 

per   rent    than    m    previous    months    as    a    result    <>f   the 

figures  from  the  larger  cities.  This  is  probablj  affected 
considerably  by  the  natural  Palling  off  in  consumption 
tor  lighting. 

Kale  of  growth  in  output  apparently  continues  un- 
diminished, which  of  course  means  that  the  actual 
growth  in  kilowatt-hours  is  becoming  larger  and  larger. 
As  has  been  pointed  out  before,  this  growth  is  largely 

TABLE  \     PERCENTAGE  RATE  OF    [NCREASl  IN  INCOME   \\l>  KILOWATT 
not  i;  01  H'1  i  FOB  ATLANTIC  STATES    CITIES  GROUPED  BY  SIZE 


Juno 

July 

Sept . 

Oct. 

Nov. 

0 

Jan. 

Feb. 

Mur. 

i\.  0M1 

16.4 

16.8 

16.1 

16.2 

10.7 

13.7 

18.8 

15.0 

13.0 

14.8 

11 .9 

18.5 

81 .8 

19.0 

21.0 

22.5 

21.7 

88  :t 

37.8 

27.0 

ia  0 

it  a 

15.0 

14.0 

14.6 

13.0 

13.4 

12  :> 

10.4 

15.1 

r.  i 

10.0 

14.4 

9.8 

13.5 

13.1 

11   1 

14  1) 

11  :( 

20.0 

Qroup  5 

15  2 

13.0 

19.4 

^  'i 

14.3 

16.0 

14  8 

11.1 

11.8 

12.5 

OUTPUT: 

18.1 

28.5 

23.6 

19.3 

20.8 

21.5 

32.5 

22.0 

21.3 

31.8 

87  I 

31'.  5 

26.7 

33.0 

31.9 

28.2 

42.6 

31.2 

63.2 

18  i 

11.5 

16.0 

24.7 

4.5 

19.0 

15.9 

27.2 

21.2 

21.6 

19.7 

16.3 

29.5 

18.6 

17.5 

14.6 

16.0 

25.4 

18.8 

19.1 

Group  5 

11.1 

13.5 

20.4 

1.3 

1.5 

5.8 

6.9 

9.4 

17.0 

3.2 

TABLE  VI-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES-CITIES  GROUPED  BY  SIZE 


June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

INCOME: 

16.4 

15.8 

16.5 

16.6 

18.0 

16.5 

13.0 

15.5 

14.0 

15.8 

17.5 

17.3 

21.8 

21.5 

21.0 

17.0 

16.0 

17.8 

18.7 

23.8 

20.5 

18.6 

18.4 

13.4 

10.9 

13.0 

1.8 

6.0 

0.5 

4.4 

17.5 

17.5 

10.7 

20.0 

19.7 

16.8 

15.5 

19.8 

16.3 

18.0 

Group  5 

12.6 

6.1 

11.8 

11.0 

18.4 

14.3 

t 

19.3 

16.7 

3.4 

OUTPUT: 

23.8 

21.0 

24.3 

22.3 

24.9 

24.8 

22.3 

25.4 

17.8 

19.7 

12.3 

25.7 

36.4 

40.0 

31.7 

29.7 

24.4 

29.0 

23.6 

34.5 

31.8 

26.0 

25.7 

20.7 

17.3 

19.7 

1.2 

5.8 

30.0* 

4.5 

34.3 

21.1 

23.0 

33.8 

26.1 

21.2 

21.4 

24.5 

13.0 

29.0 

Group  5 

4.0 

8.6 

6.1 

13.7 

28.2 

16.8 

9.9 

15.5 

17.1 

24.5 

•Decrease. 

fResults  omitted  owing  to  insufficient  returns. 

TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


j  June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

INCOME: 

7.5 

4.7 

5.5 

6.2 

4.2 

4.5 

4.0 

5.4 

7.2 

11.3 

1.2 

0.6* 

0.7 

4.9 

1.3 

3.0 

3.6 

7.5 

5.5 

0.6 

39.5 

28.3 

32.5 

28.5 

32.4 

31.0 

30.0 

27.6 

23.5 

22.8 

3.6 

1.0 

0.5 

11.5 

7.2 

0.4 

0.6' 

8.6 

2.0 

11.0 

Group  5 

12.8 

13.2 

13.0 

11.7 

13.5 

17.1 

11.1 

20.3 

17.1 

16.0 

OUTPUT: 

8.0 

10.0 

6.3 

7.1 

5.2 

8.0 

8.6 

11.0 

14.0 

18.0 

1.0 

2.0 

6.5 

7.8 

9.7 

11.4 

8.7 

11.8 

16.2 

8.9 

74.5 

56.1 

57.5 

60.0 

63.7 

61.3 

48.0 

59.5 

36.8 

36.3 

10.0 

4.0 

7.5 

12.0 

•0.5 

4.2 

2.6 

15.2 

14.0 

26.5 

16.0 

10.8 

16.5 

7.0 

14.7 

42.3 

5.4 

19.1 

9.4 

13.1 

•Decrease. 

new  business,  particularly  industrial  power  load.  The 
advancing  cost  of  fuel  in  addition  to  the  sudden  demand 
for  increased  output  has  helped  to  make  the  operation 
of  isolated  plants  unprofitable. 

Compared  with  previous  years,  there  is  little  in- 
crease on  the  whole  from  other  than  industrial  load. 
Domestic  consumers  are  not  buying  energy-consuming 


<!f\  :■  hi    the   past,    nor    i~    r  to 

Interest  owner    of  housei  to  wire  them  under  existing 
pricea  for  electrical  con  traction.     Be  Ide  .  there  has 

I  I  .-!i     hut     little    building    activit]     Other     than     lor     in- 
dustrial purposes  owing  to  markel  condition!  for  labor 

and    material. 

The  demand   for  power,  however,   is  actually  heeoming 
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FIG.    1 — CENTRAL   station    INCOME    AND  OUTPU1    GAIN    nv 
MONTHS   in    PER  CENT  FOB   UNITED  STATES 

greater.    Shipbuilding  yards  and  mines  are  particularly 
noticeable  just  now  in  the  power  market. 

Government's  Activity  a  Factor 

The  government  program  for  a  billion  tons  of  ship- 
ping, backed  up  by  the  activity  of  private  yards,  means 
the  consumption  of  large  quantities  of  energy  for  some 
time.  One  plant  in  the  East  has  recently  signed  a 
contract  of  such  proportions  with  a  shipyard  that  for 
the  present  it  is  unable  to  take  on  further  power  busi- 
ness. Coal  mines  in  order  to  stimulate  production,  it  is 
understood,  are  more  and  more  increasing  their  con- 
sumption of  electrical  energy. 

The  accompanying  curves  show  graphically  the  per- 
centages of  increase  of  both  income  and  output  given 
in  Tables  I  and  II.  The  remaining  tables  contain  per- 
centages   of    increase    of   income   and   output    grouped 
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FIGS.  2  TO  5 CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN  BY 

MONTHS  IN  PER  CENT  SECTIONALLY 

according  to  the  size  of  community  served.  Group  I 
contains  those  companies  operating  in  cities  having  a 
population  of  over  100,000  inhabitants;  group  2  those 
operating  in  cities  between  50,000  and  100,000  in- 
habitants; group  3,  between  25,000  and  50,000;  group 
4,  between  10,000  and  25,000,  and  group  5,  between 
5000  and  10,000. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Derated  to  Problems  of  Installation^  Operation,  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


EMERGENCY  REPAIR  OUTFITS 

How    Men   and    Materials   Are   Handled   to   Reduce 
Time  Required  to  Effect  Emergency  Repairs 

Several  years  ago  when  any  burn-out  occurred  which 
required  immediate  repairs  the  street  department  of  the 
Commonwealth  Edison  Company  was  hampered  consid- 
erably in  getting  tools  and  material  to  the  scene  of 
trouble  on  account  of  the  distance  from  the  main  tool- 
room and  storeroom.  To  make  tools  available  for  just 
such  cases  the  department  has  since  arranged  to  place 
in  several  outlying  substations  tool  kits  containing  all 
tools  and  materials  necessary  for  making  up  high-ten- 
sion joints  of  various  sizes.  Whenever  material  is  used 
from  one  of  these  kits  the  foreman  doing  the  work 
sends  into  the  supervisor  of  tools  a  list  of  the  material 
taken  from  the  kit.  The  latter  immediately  replaces  the 
material  used  and  at  the  same  time  checks  all  material 
as  well  as  tools  contained  in  the  outfit.  Thus  the  equip- 
ment is  kept  complete  in  accordance  with  the  printed 
list  tacked  on  the  inside  of  the  tool-box  cover. 

On  account  of  the  amount  of  installation  work  which 
the  Commonwealth  Edison  Company  does,  it  is  neces- 
sary to  have  an  emergency  delivery  truck  which  during 
the  day  is  kept  busy  delivering  material  to  construction 
gangs.  The  driver,  who  keeps  in  touch  by  telephone 
with  the  supervisor  of  tools,  is  then  available  at  any 
time  to  deliver  tools  and  material  in  case  of  emergency. 
In  order  that  no  time  shall  be  lost  in  making  up  an 
outfit,  a  kit  of  tools  and  material  similar  to  that  placed 
in  outlying  substations  is  held  in  readiness  at  the  cen- 
tral toolroom,  so  that  the  emergency  truck  may  at  once 
deliver  the  necessary  equipment  to  the  scene  of  trouble. 


BURNING-OUT  OF  STARTER 

Relieving  Situation  Caused  by  Operating  Motor  with 
Starter  on  Intermediate  Point 

BY   E.   C.    PARHAM 

Motor-speed  control  by  means  of  resistance  in  the 
armature  circuit  should  be  avoided  ordinarily  because  of 
the  great  waste  of  energy  in  the  resistance.  The  method 
is  used  in  controlling  direct-current  traction  motors,  not 
because  it  is  all  that  could  be  desired,  but  because  it  is 
the  only  practicable  method  available.  The  method  is 
not  so  inefficient  in  this  special  application,  because  the 
two  or  more  motors  that  are  being  controlled  permit  of 
series  parallel  and  field  control — combinations  that  make 
available  several  speed  values  without  requiring  any 
resistance  in  the  armature  circuit.  Where  a  starting 
resistance  is  to  be  used  for  continuous  running,  this 
condition  should  be  specified  at  the  time  of  ordering; 
otherwise  an  ordinary  starter  will  be  furnished,  and 
starters  are  not  designed  to  withstand  continuous  run- 
ning on  intermediate  positions  unless  so  specified. 

An  operator  in  charge  of  producing  steel  bars  and 


rods  complained  of  the  frequent  burning  out  of  the 
starting  resistance  of  a  175-hp.  motor  that  was  applied 
to  the  driving  of  the  rolls.  Investigation  disclosed  that 
the  manufacturer's  recommendations  as  to  the  capacity 
of  the  fuses  to  be  used  were  being  observed.  As  the 
size  of  the  stock  handled  by  the  motor  had  gradually 
been  increased,  a  condition  was  reached  where  the  motor 
at  times  was  working  at  the  rate  of  400  hp.  or  more. 
Having  tired  of  replacing  fuses  and  noticed  the  relation- 
ship that  existed  between  the  blowing  of  the  fuses  and 
the  ammeter  readings,  the  attendant  had  adopted  the 
practice  of  moving  the  starter  handle  back  onto  a  re- 
sistance position  whenever  the  current  approached  the 
critical  value.  As  the  motor  was  to  be  replaced  soon 
and  as  the  cost  of  a  resistance  grid  or  two  was 
small  compared  to  the  losses  incident  to  delay,  the 
situation  was  relieved  by  arranging  so  that  a  whole 
resistance  frame  could  be  quickly  replaced  when  a  grid 
burned  out. 


FUSED  DISCONNECTING  SWITCH 

Combination  Apparatus  Developed  by  Pacific  Coast 
Company  for  Use  on  n,ooo-Volt  Lines 

A  combined  disconnecting  switch  and  fuse  which  may 
be  operated  manually  from  the  ground  before  a  lineman 
climbs  a  pole,  thus  enabling  him  to  replace  a  fuse  with- 
out hazard,  has  been  developed  by  the  Pacific  Gas  &  Elec- 
tric Company.  All  three  legs  of  this  switch  are  opened 
at  once.    The  device  is  simple  in  operation,  inexpensive 


CONSTRUCTION  OF  FUSED  OUTDOOR  DISCONNECTING  SWITCH 

and  has  given  satisfaction  in  the  numerous  cases  where 
it  has  been  used.  The  fuse  consists  of  a  wire  incased 
in  a  glass  or  a  porcelain  tube  held  between  two  clips  by 
means  of  screw  clamps.  These  latter  in  turn  fit  into  in- 
sulators which  form  the  support.  The  switch  and  fuse 
are  mounted  directly  on  the  cross-arm  and  poles  sup- 
porting the  line  and  transformers.  It  is  the  opinion  of 
this  company  that  this  type  of  disconnecting  switch  and 
fuse  is  the  only  safe  type  to  use  on  11,000-volt  work,  ir- 
respective of  the  details  of  design. 
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METHOD  OF  CONSTRUCTING 

BOILKk  FURNACE  SETTINGS 

Practice    o(    ■    Large    Company    in    Conitructing 
Settingi  foi   Boilert  to  Minimize  Air  Leakage 

and   Heat    Radiation 

Radiation  of  heal  and  infiltration  of  air  are  two  fac- 
whuh  should  be  given  careful  consideration  In  con 
structing  settings  for  boilers.  One  large  company  has 
adopted  the  following  practice  in  constructing  the  side 
walls  for  its  boiler  Bettings:  The  Betting  is  built  up 
with  a  9-in.  (22.8-cm.)  wall  of  firebrick,  a  L.5-in.  to 
'.>m.  i  11.1  cm.  to  22.8-cm.)  wall  of  Armstrong  non- 
pareil cork   brick,  or  "Sil-o  eel"   brick,  and  a  4.5-in. 

(11.4-Cm.)  wall  of  Common  red  brick,  upon  which  is  put 

an  air-tight  coating  of  "Armorcote"  roofing  cement. 
The  mechanical  bonds  between  the  walls  are  obtained 
by  the  usual  header  construction.  High-temperature 
brick  is  used  for  the  arches  and  walls  where  overfeed 
stokers  or  chain  grates  are  used  with  temperatures  run- 
ning up  to  2800  deg.  Fahr.  (1555  deg.  C).  With  under, 
feed  stokers,  such  as  the  Taylor  or  Westinghouse,  the 
temperatures  will  not  run  much  above  2400  deg.  Fahr, 
(1388  deg.  C.),  operating  at  a  200  per  cent  rating,  if 
proper  firing  is  used.  Hence  a  high-heat  resisting  brick 
is  not  so  essential  as  one  with  high  mechanical  strength 
and  resistance  to  abrasion  by  slag. 


ASSEMBLING  AIR-BREAK 

SWITCHES  AT  STOREROOM 

Units    Compactly    Stored   in    Special    Cases   by    San 

Diego    Operating    Company    to    Obviate 

Necessity  of  Assembling  in  Field 

Where  a  number  of  air-break  line  switches  are  used 
on  high-voltage  distribution  systems  (11,000  volts  and 
up)  it  will  be  found  advantageous  to  fit  them  up  ready 
for  service  at  the  store  yard,  in  order  to  reduce  the 
time  required  for  mounting  them  in  the  field.  As 
shipped  by  the  factory,  knocked  down,  air-break  line 
switches  require  considerable  labor  to  set  up. 

To   facilitate    handling    such    units,    the    San    Diego 


tration,  contains  the  miscellaneous  hardware  necessary 

for   mounting    the      Witch.      Bach   set    of   three   boxes   re- 

quired  for  a  complete  three  pi  Itch  is  painted  a 

distinctive    COlor    to    facilitate    Checking     ami    handling. 
The  switch  shown   in  the  figure  Ifl  manufact  ured  by  the 

Pacific  Electric  Manufacturing  Company. 


COMPARTMENTS  FOR  HOLDING  ASSEMBLED  AIR-BREAK  SWITCHES 

(Cal.)  Consolidated  Gas  &  Electric  Company  utilizes 
wooden  boxes  specially  constructed  to  contain  them. 
Each  box  holds  one  single-pole  unit  made  up  complete, 
including  strain  clamps.  By  means  of  guides  and 
blocks  the  element  is  held  rigidly  in  place,  thus  obvi- 
ating breakage  in  transportation.  The  small  compart- 
ment with  a  cover,  shown  in  the  center  box  of  the  illus- 


THE    VENTILATION    OF 

UNDERGROUND  SUBSTATIONS 

Taking  Air  from  Above  Street  Level  or  Separate  Air 

Supplies  for  Sustenance  of  Life  and  Cooling 

of   Machines    Recommended 

HY   ALBERT    MARTINEAU 

Ventilation  of  underground  substations  is  vitally  im- 
portant for  the  safe  operation  of  the  apparatus  and 
the  welfare  of  the  operators  who  spend  eight  hours  or 
more  in  these  underground  structures.  At  best  it  is 
not  a  simple  matter  to  pass  50,000  cu.  ft.  (1400  cu.  m.) 
or  more  of  air  per  minute  into  a  space  15  ft.  to  40  ft. 
(4.6  m.  to  12.2  m.)  below  the  sidewalk,  nor  is  it  easy  to 
draw  so  much  air  through  a  relatively  small  opening 
such  as  can  be  obtained  in  congested  cities.  The  prob- 
lem is  somewhat  simpler  to-day  than  it  was  a  few  years 
ago,  because  the  oil-filled  transformer  and  induction 
regulator  has  taken  the  place  of  air-cooled  apparatus 
extensively,  thus  reducing  the  amount  of  air  required 
for  cooling  these  pieces  of  equipment.  On  the  other 
hand,  the  rating  has  increased  enormously — the  rating 
per  unit  of  floor  space  being  twice  what  it  was  a  few 
years  ago.  Therefore  greater  quantities  of  air  are  re- 
quired for  cooling.  Another  factor  is  involved  that  has 
worked  to  the  disadvantage  of  the  men  employed  in  these 
underground  stations;  that  is,  that  the  huge  rotaries 
now  in  use  give  off  large  quantities  of  heat,  make  the 
station  atmosphere  dry  and  hot,  and  by  their  large 
armatures  churn  this  air  up,  still  further  drying  and 
mixing  it  with  dust.  One  method  of  overcoming  these 
objections  is  to  inclose  rotating  machines  in  the  same 
way  that  the  air-cooled  transformers  are  inclosed — a 
more  difficult  matter  in  view  of  their  size  and  the  need 
for  frequent  inspection  and  adjustment. 

Air  may  be  taken  into  underground  substations  in 
either  of  two  ways — from  the  level  of  the  sidewalk  or 
from  above  the  sidewalk.  When  the  air  intake  is  on 
the  level  of  the  sidewalk,  dirt,  dust  and  moisture  are 
drawn  in  to  the  detriment  of  the  air-cooled  apparatus 
as  well  as  the  operators.  Fumes  from  automobiles 
standing  outside,  newspapers  and  other  litter  are  also 
drawn  into  the  duct.  In  the  winter  ice  is  liable  to  clog 
the  entrances.  While  periodic  cleaning  of  the  machines 
removes  much  of  the  dirt  and  dust,  all  is  not  removed, 
hence  the  amount  of  foreign  matter  lodged  in  the  in- 
terstices and  ducts  accumulates  surely  but  slowly,  not 
only  interfering  with  the  passage  of  air  but  also  acting 
somewhat  as  a  heat-insulating  coating.  Air  filters  and 
washers  would  reduce  trouble  from  this  source  consid- 
erably, but  they  require  space,  involve  an  initial  and 
upkeep  expense  and  cause  another  complication. 

Taking  in  air  on  the  sidewalk  level  is  still  more  in- 
jurious to  the  men  working  in  underground  substa- 
tions. Dust  and  dirt,  especially  when  dry,  are  recog- 
nized as  carriers  of  bacteria.  In  addition,  the  hot,  dry 
air  usually  encountered  in  underground  substations 
tends  to  irritate  the  nasal,  bronchial  and  throat  pas- 
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sages,  even  when  bacteria  are  absent,  by  affecting  the 
mucous  membrane. 

For  these  reasons  it  is  better  to  take  air  from  above 
the  street  level,  say,  six  or  more  feet  (1.8  m.)  above. 
Where  buildings  prevent,  as  they  usually  do,  the  intake 
may  be  placed  in  the  sidewalk.  The  duct  must  not  only 
be  high  enough  to  prevent  sucking  in  the  dust  from  the 
street  but  must  not  inconvenience  passers-by.  The  in- 
take should  be  installed  as  close  to  the  station  as  feasible 
because  the  greater  the  length  the  greater  the  pressure 
drop  due  to  resistance  to  air  flow;  hence  the  more  must 
be  the  expenditure  for  power  to  pass  a  given  quantity 
of  air  into  the  station.  Where  the  location  of  the  sub- 
station and  the  walls  of  superstructures  permit,  a  sheet- 
steel  air  duct  may  be  installed  against  the  side  of  the 
building.  Two  separate  air  supplies — one  for  the  men 
and  one  for  the  apparatus,  each  maintained  independ- 
ent and  isolated  from  the  other — would  be  the  solution 
to  the  problem  that  now  exists. 


HEAT-RESISTING  COVERING 

How  to  Make  a  Flexible  Protective  Tubing  for  Wire 
Not   Exposed  to  Moisture 

BY    REN  ICE    RADCLIFFE 

Inexpensive  tubing  for  electrical  wires  can  be  made 
in  the  following  way :  Coat  a  straight  brass  or  iron  rod 
heavily  with  melted  paraffine  and  allow  it  to  cool.  Then 
mix  one  part  of  plaster  of  paris  and  two  and  one-half 
parts  of  water,  adding  a  small  quantity  of  lime.  Tear 
muslin  strips  1  in.  wide  (2.54  cm.)  and  dip  into  mix- 
ture. After  allowing  them  to  absorb  all  they  will  hold, 
wind  them  smoothly  around  the  rod,  working  slant- 
wise from  end  to  end.  Enough  layers  may  be  applied  to 
give  the  desired  thickness.  When  the  plaster  is  thor- 
oughly hardened  heat  the  metal  core  until  the  paraffine 
is  soft  enough  to  permit  removal  of  the  rod.  Tubing 
made  in  this  way  is  a  non-conductor,  heat-resisting, 
slightly  flexible  and  can  be  cut  into  desired  lengths  with 
a  hack  saw. 


ENGINEERS  AND  THE  WAR 

Granting  of  Special  First-Class  Engineers'  Licenses 
During  War  Opposed  in  Massachusetts 

E.  W.  Burdett,  counsel  for  the  Massachusetts  Gas 
and  Electric  Lighting  Association,  appeared  before  the 
legislative  committee  on  mercantile  affairs  at  Boston 
recently,  on  behalf  of  a  bill  to  permit  the  granting  of 
special,  first-class  engineers'  licenses  during  the  war. 
Representatives  of  large  New  England  textile  mills  sup- 
ported the  measure  on  the  ground  that  there  may  be  a 
shortage  of  engineers  as  a  result  of  selective  conscrip- 
tion for  war  service.  The  bill  was  vigorously  opposed 
by  representatives  of  the  International  Union  of  Steam 
and  Operating  Engineers,  the  National  Association  of 
Stationary  Engineers  and  other  organizations  of  engi- 
neers and  firemen,  who  contended  that  a  surplus  of  men 
holding  first-class  licenses  now  exists,  that  there  is  no 
danger  of  a  shortage,  since  most  holders  of  such  licenses 
in  Massachusetts  are  above  the  probable  maximum  draft 
age,  and  that  the  granting  of  temporary  first-class  li- 
censes, even  with  examinations  as  proposed,  would 
lower  the  standard  of  engineers  and  prove  dangerous  to 
the  public. 


SUPPORTING  OUTDOOR  BUSES 

Bus  Conductors  Attached  to  Steel  Span  Wire  Termi- 
nating at  Pole  Supports  in  Strain  Insulators 

Steel  anchor  wire  is  used  in  the  Greensboro  (N.  C.) 
substation  of  the  Southern  Power  Company  to  hold  in 
position  the  No.  2/0  copper  cable  buses  that  are  used 
for  a  large  transformer  bank.     When  large  cables  are 
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To    Transformers 
METHOD  OF  STRINGING  STEEL  WIRES  TO  HOLD  BUSES 

fastened  directly  on  insulators  and  strung  for  any  dis- 
tance, they  sag  and  necessitate  clumsy  joints  at  the  in- 
sulators, giving  an  unsightly  appearance.  By  string- 
ing steel  wires  as  shown  in  the  accompanying  diagram 
and  tying  the  cables  to  them  at  frequent  intervals  the 
cables  are  held  rigidly  in  line.  Besides  improving  the 
appearance  of  the  buses  this  allows  a  saving  in  the  cop- 
per which  would  be  necessary  to  reach  entirely  to  the 
insulators  and  to  make  a  tie  on  them. 


PORTABLE  POWER-DRILL  PANEL 

Outfit  for  Connection  Directly  to  Service  Wires  With- 
out Auxiliary  Apparatus  in  Series 

A  convenient  portable  power-drill  panel  used  by  the 
United  Electric  Light  Company  of  Springfield,  Mass., 
is  illustrated  herewith,  the  out- 
fit being  of  the  home-made  va- 
riety. It  consists  of  1.5-hp. 
General  Electric  induction  mo- 
tor running  at  1780  r.p.m.  and 
belted  to  a  10-in.  (25.4-cm.) 
upright  drill  at  the  bottom  of 
a  1.75-in.  by  15-in.  (4.4-cm.  by 
38.1-cm.)  plank  about  10  ft. 
(3  m.)  long.  Speed  reductions 
from  the  motor  to  the  drill  are 
obtained  by  the  following  se- 
quence of  pulley  diameters: 
3.25-in.,  12-in.,  4-in.  and  10- 
in.  (8.3,  30.4,  10.2  and  25.4- 
cm.).  The  motor  is  of  the 
single-phase  type,  and  can  be 
connected  to  the  line  by  snap- 
switch  control,  with  no  other 
equipment  in  circuit  except  the 
usual  fuses.  When  consider- 
able work  is  to  be  done  in  one 
place  the  panel  is  lag-screwed 
to  a  station  wall.  It  has  been  found  useful  in  switch- 
board erection  and  in  other  construction  and  main- 
tenance work  where  local  drilling  of  steel  or  wood  is 
desirable  to  secure  accurate  fits. 
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CENTRAL  STATION  SERVICE 

I   Department  Devoted  t<>  Commercial  /'<>//<■//  and  Management   Topics, 

Including   Applications  qf  Electric   Light,    /'oner  am/   1 1  rat 


SALES  DEPARTMENT  CANNOT 

SELL  ELECTRIC  RANGES 

An  Important  Part  of  the  Electric  Cooking  Campaign 

at    Milwaukee    Is   the   Interdepartment 

Co-operation  That  Prevails 

it's  not  often  that  a  sales  manager  will  admit  that 
his  department  cannot  soil  anything  that  it  is  supposed 
to  Bell,  hut  such  was  the  admission  of  R.  B.  Snyder  of 
the  Milwaukee  Railway  &  Light  Company  at  the  first 
meeting  of  the  company's  range  committee,  composed 
largely  of  members  of  departments  other  than  sales. 
This  committee  consisted  of  the  sales  manager,  the 
sales  manager's  chief  clerk,  the  heads  of  the  range  de- 
partment, trouble  department,  distribution  department, 
installation  department  and  electric  shop  sales  force, 
the  chief  clerk  of  distribution  department,  and  sev- 
eral installers. 

At  the  first  meeting  of  this  committee  Mr.  Snyder, 
who  acted  as  the  chairman,  explained  the  purpose  of 
the  meeting  as  follows: 

"Our  experience  with  electric  ranges  during  the  three 
or  four  months  we  have  been  dealing  in  them  has  shown 
that  the  sales  department  cannot  sell  an  electric  range. 
Experience  indicates  that  the  customer,  largely  to  get 
rid  of  the  salesman,  will  sign  an  order  and  say,  'Yes, 
we  will  try  one  of  those  ranges.'  That,  however,  is  as 
far  as  the  sales  department  has  been  able  to  get. 

"Now  if  ranges  are  to  be  sold  the  trouble  department 
and  the  distribution  department  must  do  it,  and  it  is 
essential  that  the  ranges  should  be  sold  because  they 
are  now  and  will  continue  to  be  a  large  part  of  the 
revenue-producing  apparatus  on  the  company's  lines. 

"Right  in  this  connection  there  is  a  suggestion  which 
comes  to  my  mind.  I  have  found  by  examining  the 
trouble  department's  records  that  it  actually  has  been 
giving  twenty-five-minute  service  on  every  trouble  call. 
That  means  that  on  the  average  every  trouble  call  re- 
ported is  attended  to  by  a  member  of  that  department 
within  twenty-five  minutes  after  it  is  received.  With 
that  kind  of  trouble  service  already  established,  it 
should  be  an  easy  matter  for  the  trouble  department  to 
make  electric  ranges  stay  sold. 

"It  should  be  possible  to  install  in  the  carhouses  in 
the  different  sections  of  the  city  some  kind  of  a  box  in 
which  the  elements  for  electric  ranges  could  be  stored. 
Then  when  the  troubleman  after  completing  each  job 
calls  up  the  office  he  can  be  told  if  there  is  any  electric 
range  trouble  in  that  neighborhood,  can  go  to  the  car- 
house  and  get  the  necessary  repairs  and  reach  the  range 
in  a  very  short  time." 

This  suggestion  was  enthusiastically  received,  and  a 
committee  consisting  of  the  operating  men,  with  the 
sales  manager  as  an  ex  officio  member,  was  appointed  to 
design  the  box  for  storing  elements  in  the  carhouses. 

In  like  manner  it  was  pointed  out  that  the  installa- 
tion department  is  a  large  factor  in  the  sale  of  electric 


APPLIANCES  FOR  EMPLOYEES 

PROVIDED  WITHOUT  CHARGE 

A  More  Liberal  Policy  of  Education  of  Salespeople  in 

Use  of  Appliances  Conducive  to  Larger 

Volume  of  Business 

The  general  manager  of  electric  shops  for  one  of  the 
largest  central  stations  in  the  country  recently  said: 
"If  I  had  my  way  about  it,  every  clerk  in  our  store 
would  be  given  free  of  charge  every  electrical  appli- 
ance that  he  could  use  in  his  home.  I  believe  it  would 
increase  his  ability  as  a  salesman  of  these  goods  and 
would  be  a  fine  stroke  of  policy  as  well." 

A  few  days  later  a  salesman  engaged  in  the  actual 
selling  of  electrical  appliances  for  a  Middle  Western 
company  expressed  his  viewpoint  on  this  question  by 
saying :  "How  can  we  salesmen  talk  electrical  appliances 


ranges.  Without  its  co-operation  in  properly  burning 
the  paint  oil'  the  ranges  and  testing  them  out  before 
they  are  sent  to  the  customer  the  sales  department  is 
powerless.  In  order  to  perfect  the  service  in  this  re- 
spect it  was  agreed  that  every  electric  range  order 
should  be  stamped  across  its  face  in  red  ink  with  the 
glaring  word  "RANGE."  All  orders  marked  in  this 
fashion  receive  the  same  sort  of  attention  that  is  ac- 
corded the  largest  power  jobs. 

After  this  work  had  been  started  and  systematized, 
one  of  the  troublemen  came  forward  with  another  im- 
portant suggestion,  which  was  adopted.  He  pointed  out 
that  if  he  had  a  card  file  giving  the  name  of  each  elec- 
tric range  owner,  together  with  the  type  and  make  of 
the  range,  it  would  be  of  material  assistance  to  him. 
When  a  trouble  call  from  a  range  customer  comes  in, 
for  instance,  the  woman  of  the  house  usually  says,  "My 
oven  won't  work,"  or  "One  of  the  plates  on  top  of  my 
range  won't  work."  Before  the  card  index  was  in- 
stalled the  trouble  department  had  to  ask  her  what  type 
of  range  she  had  and  what  make  it  was.  Usually  she 
had  to  go  to  the  stove  and  investigate.  With  the  present 
system  the  card  index  is  near  the  telephone  so  that  when 
a  range  customer  says  her  oven  won't  heat  the  trouble 
department  gets  her  name,  looks  through  the  card  in- 
dex, locates  the  type  of  range  on  the  card,  and  is  then 
in  a  position  to  give  the  call  to  the  first  "trouble 
shooter"  available. 

It  is  in  this  way  that  the  co-operative  assistance  of 
the  operating  departments  of  the  company  has  been  se- 
cured. Furthermore,  when  intercompany  conferences 
on  electric  range  practice  were  arranged,  the  men  were 
largely  from  the  operating  department — only  a  few  be- 
longing to  the  sales  department.  This  practice,  which 
was  contrary  to  that  which  is  usual,  was  adopted  be- 
cause it  was  realized  what  a  large  and  important  part 
departments  other  than  the  sales  department  have  to 
play  in  the  actual  selling  of  electric  ranges. 
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without  using  them  ourselves  in  our  homes?  How  can 
we  tell  a  woman  how  to  iron  if  we  know  nothing  about 
ironing?  How  can  we  talk  suction  cleaner  if  we  never 
swept,  beat  or  suction-cleaned  a  rug?  Can  we  tell  a 
'prospect'  that  the  electric  toaster  makes  good  toast, 
the  electric  percolator  is  pretty,  the  chafing  dish  is  nice, 
that  they  make  handsome  electric  appliances,  and  sell 
goods  through  such  chatter?  This  class  of  talk  does 
not  sell  merchandise. 

"We  must  talk  from  our  hearts,  not  from  our  mouths. 
We  must  know  what  these  things  will  do — how  easy  it 
is  to  wash,  iron,  clean  and  cook  with  electrical  appli- 
ances. In  order  to  appreciate  electrical  appliances,  it 
is  absolutely  necessary  that  we  occasionally  do  the 
washing,  the  ironing  and  the  cleaning  of  our  rugs  our- 
selves. It  is  necessary  that  we  eat  the  crisp,  hot, 
golden-brown  toast  made  by  the  electric  toaster  and 
drink  the  delightful  coffee  made  by  an  electric  per- 
colator." 

In  the  foregoing  paragraphs  are  viewpoints  of  men 
of  two  different  classes  most  vitally  interested  in  the 
sale  of  electrical  goods.  Their  opinions  are  identical  in 
trend,  yet  the  universal  policy  of  central  stations  on 
this  topic  is  not  as  liberal  as  both  would  like  to  see  it. 
Perhaps  this  is  because  the  need  for  forcing  appliance 
sales  to  their  utmost  has  not  been  apparent  up  to  the 
present  time,  but  with  the  present  high  prices  of  con- 
struction material  and  growing  overhead  expense  the 
need  for  building  loads  on  existing  lines  that  will  not 
be  of  a  peak  character  daily  becomes  more  evident. 

It  is  with  these  thoughts  in  mind  that  those  who  are 
responsible  for  the  policies  of  commercial  departments 
are  considering  a  more  liberal  policy  in  the  matter  of 
educating  the  salespeople  in  the  actual  use  of  electrical 
goods. 


MOVEMENT  TO  COMPENSATE 

EMPLOYEES  FOR  LEADS  GROWS 

So  Far  Confined  Largely  to  Larger  Central  Station 

Companies,  Although  No  Reason  Why  Smaller 

Utilities   Should   Not   Do   Likewise 

Within  the  past  year  there  has  been  a  very  noticeable 
tendency  on  the  part  of  larger  central  station  companies 
— and  there  is  absolutely  no  reason  why  the  movement 
should  not  spread  rapidly  to  the  smaller  companies — 
to  stimulate  the  interest  of  employees  toward  helping 
the  company  increase  the  load  on  its  lines  by  recompens- 
ing the  employees  in  some  manner  for  all  leads  furnished. 

One  of  the  latest  companies  to  inaugurate  such  a 
system  is  the  Edison  Electric  Illuminating  Company 
of  Brooklyn,  which  offers  prizes  monthly  for  leads  re- 
sulting in  business,  the  value  of  the  prizes  depending 
on  the  character  of  the  lead.  The  details  of  the  Brook- 
lyn system  have  been  announced  as  follows: 

In  order  to  stimulate  the  co-operation  of  all  em- 
ployees in  notifying  the  sales  department  of  prospec- 
tive business,  of  customers  interested  in  the  use  of  ap- 
pliances, and  customers'  complaints  which  would  not 
otherwise  come  to  the  attention  of  the  company,  the 
leads  have  been  classified  in  the  order  of  their  import- 
ance and  suitable  awards  will  be  made  each  month  ac- 
cordingly. 

The  nature  of  each  employee's  work,  the  facilities 
offered  him  to  secure  leads  and  the  importance  of  the 
result  of  the  leads  will  form  the  basis  for  awarding 
prizes. 


The  order  of  importance  of  leads  is  as  follows: 

1.  For  the  electrical  equipment  of  unwired  premises 
along  the  line  of  the  company's  mains. 

2.  For  the  name  and  address  of  any  institution  or 
enterprise  where  a  private  plant  is  in  use,  provided 
that  this  plant  is  not  already  on  record  in  the  census 
of  the  power  engineering  bureau. 

3.  For  the  sale  of  appliance  or  appliances  by  the 
Edison  Shop  or  branch  offices.  The  information  to  be 
conveyed  by  this  type  of  lead  is  to  be  the  result  of  the 
employee  having  interviewed  and  interested  a  "pros- 
pect" in  the  purchase  of  some  specific  article  or  articles 
indicated  in  the  lead. 

4.  For  information  concerning  any  legitimate  com- 
plaint or  grievance  of  a  customer. 

Leads  should  be  forwarded  to  the  chief  clerk  of  the 
sales  department. 

KEEPING  DOWN  DELINQUENCIES 

BY  MEANS  OF  DAILY  REPORTS 

Methods  Adopted  by  Medium-Sized  Ohio  Property 
Found  to  Have  Worked  Out  to  the  Satis- 
faction of  the  Company 

A  few  years  ago  the  American  Gas  &  Electric  Com- 
pany, through  its  monthly  publication,  the  A-G-E  Bul- 
letin, started  throughout  the  subsidiary  properties  a 
campaign    to    reduce   delinquencies.      No   general    plan 

DELINQUENT  ACCOUNTS  RECEIVABLE 
DAILY  REPORT 


This  tUtement  must  be  nuule  up  daily  uT  the  Superintendent,  Signed  by  hint, 
and  mailed  to  the  Newark  Office  wHh  the  daily  cash  report. 

Delinquent  Balance  15th  day  ol                                           1° 
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FORM    USED   IN    NEWARK,   OHIO 

for  use  by  all  companies  was  adopted — each  had  to 
work  out  its  own  salvation.  All  are  situated  in  medium- 
sized  communities.  A  description  of  the  early  progress 
of  the  campaign  will  be  found  in  the  April  17,  1915, 
issue  of  the  Electrical  World. 

At  the  Newark  office  of  the  Ohio  Light  &  Power 
Company,  one  of  the  subsidiary  properties,  a  daily  re- 
port on  collections  of  delinquent  accounts  must  be  made 
by  all  of  the  superintendents  reporting  to  that  office. 
The  report,  similar  to  the  one  shown  here,  is  5  in.  by 
91/4  in.  (12.90  cm.  by  23.50  cm.)  in  size,  printed  on 
light-weight  paper. 

E.  S.  Browne  of  the  Newark  office,  writing  in  the 
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Viaj   issue  of  the  Bulletin,  says  in  regard  to  the  daily 

!   1    . 

•\\ '«■  found  thai  in  lome  "i  our  town-  the  matter  of 
collectiona  was  being  neglected,  and  In  order  to  keep 
the  matter  before  tin-  superintendents  daily,  we  adopted 
the  il;nl.\  report  of  collections  of  delinquent  accounts,  it 

has  worked  out    ver>    satisfactorily    and  ha.->  decreased   to 

a  marked  decree  our  delinquents  as  compared  with  our 
twelve  months  gross." 


COMMUNITY  APPRECIATION 

OF  RATE  FUNDAMENTALS 

Will   Brush   Away   Large   Amount  of   Utility's   Rate 

Troubles    if    Done    Before    Danger 

Comes  to  a  Head 

In  a  paper  read  before  the  rot  cut   Southwestern  Elec 
trieal  and  lias  Association,  Secretary  H.  S.  Cooper  con- 
eluded  with  the  following  apt  remarks: 

"Long  before  the  'danger'  actually  comes  to  a  head 
the  utility  should  educate  its  community  to  the  knowl- 
edge that  any  local  conditions  in  one  community  which 
are  more  unfavorable  to  low  costs  of  utility  operation 
than  thej  are  in  another  city  will  tend  to  give  the  first 
city  higher  utility  rates  independent  of  any  action  or 
intention  of  the  utility  itself. 

"Once  a  community  is  made  fully  to  understand  and 
appreciate  this  point,  a  large  amount  of  the  utility's 
rate  troubles  have  been  brushed  away.  Also  if  a  com- 
munity is  made  fully  to  understand  and  appreciate 
what  these  local  conditions  are  and  how  they  affect  the 
cost  of  operation  a  still  further  amount  of  the  rate 
troubles  will  be  eliminated.  This  presupposes,  how- 
ever, that  the  rates  of  the  utility  have  been  made  on 
some  equitable  basis  and  give  only  a  reasonable  return 
to  the  utility." 


WOMEN  PROVE  SUCCESSFUL  AS 

CENTRAL-STATION  SOLICITORS 

Those  Who  Really  Need  Work  Make  a  Success  of 
Selling  the  Low-Priced  but  Large  Energy- 
Consuming  Devices 

In  the  opinion  of  the  sales  executives  of  the  Duluth 
Edison  Company,  men  solicitors  are  all  right  for  sell- 
ing washing  machines,  vacuum  cleaners,  electric  ranges 
and  the  larger  equipment  on  which  there  is  sufficient 
profit  to  pay  high  salaries.  They  cannot  be  used 
economically,  it  is  thought,  to  sell  the  smaller  appliances 
which  are  the  real  revenue  producers  but  which  do  not 
permit  the  salesman  to  make  a  large  profit  on  each 
individual  sale.  For  this  reason  the  Duluth  Edison 
Company  employs  women  as  its  house-to-house  can- 
vassers on  the  smaller  devices  which  must  be  sold  to 
load  the  lines.  In  every  case  the  women  who  are  hired 
must  be  in  need  of  the  jobs  they  seek  to  make  a  living. 
Only  women  of  this  type  have  been  employed,  because 
experience  has  taught  that  they  are  dependable,  that 
they  work  hard  to  sell  goods  and  that  they  stay  with 
the  company  indefinitely.  Women  with  these  qualifica- 
tions, it  is  believed,  if  they  have  the  least  originality 
and  sales  ability,  will  make  good  in  this  type  of  work. 
At  Duluth  these  saleswomen  are  paid  $50  a  month  and 
$1  per  kilowatt  for  all  load  placed  on  the  line  over  and 
.above  25  kw.     At  this  work  they  make  salaries  that 


above   what    thej    could   make   in   other   positions 
which  they  would  be  able  to  All. 

Their  work  is  rained  on  systematically,  When  thej 
taxi  "lit  in  the  morning  they  have  a  pack  of  cards, 
each  one  of  which  is  a  record  of  Borne  cu  tomei  The 
card  gives  the  cu  tomer'i  name,  tells  what  appliances 
have  been  sold  to  the  customer  and  when  the  last  call 
was   made.     These   customei     are   called   on   and    the 

appliances    looked    Over.      II    any    are    out   of   order,    the 

saleswoman  reports  it  to  the  company,  which  end  ;t 
man  to  gel  the  defective  device,  repair  it  and  return 
it  free  of  charge.  Before  the  inspection  is  over  the 
canvasser  usually  finds  that  the  customer  is  intere  ted 
in  some  other  device,  and  either  makes  a  sale  or  marks 
the  card  SO  that  it  will  be  returned  to  her  for  a  future 
call. 

By  following  out  this  plan  of  selling  the  smaller 
appliances,  the  Duluth  company  is  able  to  avoid  the 
trouble  that  comes  from  being  constantly  obliged  to 
train  solicitors.  Furthermore,  it  is  believed  that  the 
use  of  women  in  this  capacity  accomplishes  more  for 
the  company  than  would  the  use  of  men  of  the  caliber 
it  could  afford  to  pay. 


ECONOMY  OF  ELECTRIC 

TRUCK  OVER  USE  OF  HORSES 

Statistics  Compiled  by   New   York   Electric   Vehicle 

Association  Show  Saving  of  $8oo  a  Year — 

Items  Overlooked  by  Horse  Owners 

The  New  York  Electric  Vehicle  Association  has  com- 
piled some  interesting  facts  and  figures  relating  to  the 
cost  of  operating  and  maintaining  a  small  horse-drawn 
delivery  outfit  consisting  of  three  horses  and  two  small 
trucks  or  wagons.  The  purpose  of  presenting  these 
data  is  to  show  the  comparative  cost  of  this  type  of 
delivery  system  and  the  cost  of  maintaining  and  oper- 
ating an  electric  vehicle  capable  of  doing  the  same 
work. 

The  following  is  an  illustration  of  correct  account- 
ing for  one  year  for  three  horses  and  two  wagons, 
based  on  actual  conditions  in  New  York  City: 

Board,  at  $1  per  day $1,095.00 

Shoeing,  at  $2.25  per  month 81.00 

Services  of  veterinary 30.00 

Clipping    5.55 

Repairs  and   painting   of  wagons 200.00 

Repairs  to  harness 45.00 

Amortization   for   horses,    at    20   per   cent    (assuming   the 

value  of  a  horse  at  $200) 120.00 

Amortization   for   wagons   and   harness    (assuming   value 

at  $375)    "5.00 

Insurance   25.86 

Interest  on  investment 103.50 


Total   $1,780.91 

An  electric  vehicle  of  the  type  capable  of  doing  the 
same  amount  of  work  as  this  horse  and  wagon  equip- 
ment, the  association  states,  can  be  operated  and  main- 
tained at  a  cost  from  $900  to  $1,000  a  year.  This  fig- 
ure is  based  on  a  compilation  of  costs  exactly  the  same 
as  for  the  horse-drawn  equipment. 

In  addition  to  the  economy  of  approximately  $800  per 
year,  there  are  many  other  advantages  in  favor  of  the 
electric  vehicle.  Its  life  is  from  twice  to  three  times 
that  of  a  horse,  its  average  working  speed  is  more  than 
double  the  speed  of  a  horse,  it  is  cleaner,  and  it  re 
quires  less  space. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  iJic  World 


RADIATION  FROM  STRAIGHT 

AND  HELICAL  FILAMENTS 

The    Difference    in    Brightness    of    the    Interior    and 

Exterior  Surface  of  the  Helical  Filament  of  the 

Gas-Filled  Tungsten  Lamp  Explained 

ATTENTION  has  often  been  called  to  the  fact  that 
the  interior  surface  of  the  tungsten  filament  of 
an  incandescent  lamp  has  a  higher  intrinsic  bril- 
liancy than  the  exterior  surface.     In  an  investigation 
conducted  by  W.  W.  Coblentz  at  the  Bureau  of  Stand- 
ards and  shortly  to  be  published  in  Scientific  Paper  No. 


44  .52  .60  .68  .76  .84^ 

\  FIG.    1 — DISTRIBUTION   OF   ENERGY    RADIATED   FROM    INSIDE   AND 
OUTSIDE  OF   HELICAL  FILAMENT  OF  TUNGSTEN 

300  an  attempt  was  made  to  determine  the  reason  for 
this  difference. 

Measurements  made  with  a  physical  photometer 
showed  that  for  the  gas-filled  lamp  used  the  brightness 
)  of  the  interior  was  1.87  times  that  of  the  exterior  sur- 
face. This  difference  might  be  due  to  a  difference  in 
temperature  or  to  a  difference  in  quality  of  the  radia- 
tion. The  researches  of  Worthing  and  of  Langmuir 
indicate  that  the  difference  in  temperature  could  not  be 
greater  than  5  deg.  C,  whereas  a  difference  of  200  deg. 
C.  would  be  necessary  to  account  for  the  observed 
difference  in  brightness. 

If  the  increased  brightness  observed  within  the  helix 
is  due  to  blackening  of  the  radiation,  caused  by  reflec- 
tions, then  the  spectral-energy  curve  should  be  much 
higher  and  unsymmetrical  on  the  long  wave-length  side 
of  the  maximum  emission,  as  compared  with  the  spec- 
tral radiation  from  the  outside  of  the  turn  of  the 
helical  filament,  for  it  is  well  established  (both  experi- 
mentally and  theoretically)  that  in  metals  the  spectral- 
energy  curve  in  the  infra-red  falls  very  much  below  the 
spectral-energy  curve  of  a  black  body  at  the  same 
temperature. 


An  examination  of  the  spectral-energy  curves  from 
the  two  types  of  filament  was  undertaken  to  discover 
what  difference  in  quality  of  radiation  there  might  be. 
The  first  results  of  this  investigation  were  published 
in  the  Electrical  World  for  1914  (Vol.  64,  page  1040 
More  accurate  measurements  have  since  been  made. 

One  series  of  spectral-radiation  measurements  was 
made  (with  a  vacuum  spectrobolometer  and  fluorite 
prism)  upon  the  helically  wound  filament  and  upon  the 
hairpin  filament  set  to  the  same  emissivity,  in  the  visi- 
ble spectrum,  as  the  outside  of  the  turn  of  the  helical 
filament.  For  this  purpose  the  lamps  were  calibrated 
by  operating  the  hairpin  filament  at  its  normal  tempera- 
ture (wave-length  of  maximum  emission  =  1.06  mi- 
crons) and  adjusting  the  current  through  the  spiraled 
filament  so  that  the  outside  of  the  surface  of  the  turn 
had  the  same  emissivity  (in  the  visible  spectrum),  and 
hence  the  same  intrinsic  brilliancy,  as  the  straight  wire. 

After  reducing  the  energy  curves  to  a  common  ordi- 
nate in  the  visible  spectrum  it  was  found  that  the  area 
of  the  energy  curve  of  the  spiraled  filament  was  only 
7  per  cent  larger  than  that  of  the  energy  curve  of  the 
hairpin  filament  owing  to  "blackening"  of  the  radiation 


2.       .2        *r> 

FIG.     2 — RADIATION     FROM     INSIDE    AND     OUTSIDE    OF     HELD    \  I 
FILAMENT,  FROM   HAIRPIN  FILAMENT  AND  FROM  BLACK  BODY 

in  the  region  from  1  to  3  microns.  While  this  proved, 
of  course,  the  presence  of  some  reflected  light  from 
within  the  helix,  it  did  not  account  for  the  90  per  cent 
increase  in  the  visible  spectrum. 

It  was  evident  that  in  order  to  reach  definite  con- 
clusions in  this  matter  it  would  be  necessary  to  deter- 
mine the  spectral-energy  curves  of  a  small  area  on  the- 
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inside  and  outside  of  the  turn  oi  the  helix,     rhii 
much  more  difficull  problem  than  the  one  in  which  ob 
re  made  on  the  radiation  from  s  i<»i>kr  Ala 
menl  because  ol  the  reduction  in  energy  and  difficulty 
of  projecting  a  satisfactory  image  of  the  spiral  upon 
the  spectrometer  slit.     However,  during  the  past  year 
the  work  was  undertaken  anew,  using  ■  mirror  spec 
trometer,  fluorite  prism  and  bismuth-silver  thermopile. 

The   data    for  the   visible  spectrum   arc  given    ill    Fig. 

l.    Curve  i  gives  the  distribution  of  energy  radiated 

from  the   inside  of  the  turn.      Similarly,  curve  0  gives 

the  energy  distribution  of  the  radiation  from  the  out- 
side Of  the  turn  of  the  helical  filament  of  the  tungsten. 
In  the  latter  the  ordinates  were  magnified  2.2  times  in 
order  to  superpose  the  curves,  and  hence  the  errors  are 
magnified  as  compared  with  curve  I.  In  each  curve  the 
data  represent  two  distinct  series  of  measurements.  It 
is  to  be  noticed  that  tin-  two  curves  intersect  at  a  very 
acute  angle,  which  is  so  small  that  in  the  earlier  tests 
the  difference  in  the  slope  of  the  two  curves  was  at- 
tributed to  experimental  errors. 

The  curve  O  indicates  that  the  light  emitted  from 
the  outside  of  the  turn  is  relatively  stronger  in  the  blue 
than  the  light  emanating  from  within  the  turn  of  the 
helix.  That  is  to  say,  the  light  from  within  the  helix 
is  redder  than  that  from  the  outside  of  the  turn.  This 
indicates  that  the  increased  brightness  of  the  light  from 
within  the  helix  is  caused  by  reflections  which  deplete 
the  blue  as  compared  with  the  red. 

The  distribution  of  the  energy  radiated  from  the 
inside  of  the  turn  of  the  spiral  is  shown  in  curve  I  of 
Fig.  2.  Similarly,  curve  0  gives  the  distribution  of 
spectral  energy  radiated  from  the  outside  of  the  turn 
of  the  wire.  Curve  C  gives  the  energy  distribution  of 
the  hairpin  filament  when  set  to  the  same  brilliancy  as 
the  outside  of  the  turn  of  the  helical  filament.  The 
lack  of  coincidence  of  curves  O  and  C  may  be  due  to  a 
slightly  higher  temperature  (perhaps  10  deg.)  of  the 
hairpin  filament. 

Fig.  2  furnishes  evidence  which  will  account  for  the 
increased  brightness  of  the  inside  surface  on  the  basis 
of  multiple  reflection  of  light.  On  account  of  multiple 
reflections,  the  light  from  the  interior  should  be  redder 
and  the  light  from  the  exterior  relatively  more  intense 
in  the  blue.  Making  use  of  the  known  reflecting  power 
of  tungsten  and  applying  the  data  to  curve  0  on  the 
assumption  of  three  internal  reflections,  curve  A  is  ob- 
tained, and  this  comes  near  to  coincidence  with  the 
observed  curve  I  for  the  radiation  from  within  the  helix. 
The  reflection  coefficients  used  were  determined  at  room 
temperature,  but  it  is  well  known  that  in  the  infra-red 
region  the  reflecting  power  of  metals  decreases  with 
rise  in  temperature.  Hence  an  application  of  a  tem- 
perature correction  would  bring  the  computed  curve 
closer  to  the  observed  curve. 

The  ratio  of  the  areas  of  the  curves  I  and  0  is  1.36, 
which  indicates  that  the  radiation  from  within  the  helix 
is  more  nearly  like  that  from  a  black  body,  and  as  a 
result  the  luminous  efficiency  has  been  reduced  by  36 
per  cent.  In  spite  of  this  reduction  in  luminous  effi- 
ciency there  is  a  net  gain  in  over-all  efficiency  due  to 
the  saving  of  energy  usually  lost  by  conduction  and  by 
convection.  It  is  in  order  to  effect  the  latter  saving 
that  the  lamp  filament  is  wound  helically. 

An  examination  was  made  of  the  light  from  the 
inside  of  the  helix  by  using  a  Nicol  prism.    The  regions 


ol  great*  I  brightness  showed  marked  polarization  of 
the  iij.rht  while  thai  from  the  outside  of  the  turn  -bowed 
bui  little  polarization.  Thii  would  indicate  that  the 
polarization  is  due  to  the  reflection  of  light  from  adja- 
cent filaments. 


Generation,  Transmission  and  Distribution 

Card  L'<  in  i  -i  nttil n>n  ol  Variation  in  Electrical  Sup- 
ply, In  a  recent  issue  of  the  lirrur  (ivnerale  dr.  I'Elec- 
Iricih    M.    A.   Tlcier   describes   an    ingenious    method   of 

representing  the  variations  in  central  station  supply. 
Bach  day  the  draftsman  responsible  for  the  tabulation 

Of  data  relating  to  Supply  cuts  out  a  sheet  of  cardboard 
the  contour  of  which  represents  the  scale  of  the  load  at 
each  moment  during  the  previous  twenty-four  hours. 
The  contour  cards  thus  prepared  are  mounted  side  by 
side,  the  complete  set  for  a  year  being  easily  contained 
in  a  box  19.6  in.  long  and  7.9  in.  wide  (50  cm.  by  20 
cm.).  In  this  way  the  station  secures  an  exact  repre- 
sentation of  all  load  fluctuations.  Such  models  are  very 
useful  not  only  in  recording  the  variations  in  different 
seasons  of  the  year  and  between  different  localities,  but 
as  presenting  the  results  of  any  temporary  breakdown. 
They  have  also  furnished  a  useful  lesson  to  those 
of  the  general  public  who  would  not  otherwise  have 
appreciated  the  fluctuations  in  load  to  which  a  station 
must  accommodate  itself  and  the  resulting  necessity 
for  the  several  special  methods  of  charging. — London 
Electrician,  May  4,  1917. 

Pressure  Harmonics  in  Polyphase  Systems  and  Wind- 
ings.— B.  Hague. — The  conclusion  of  a  long  mathemati- 
cal paper  which  is  summed  up  by  the  author  as  follows: 
In  the  first  part  of  the  paper  the  general  properties  of 
harmonics  in  a  polyphase  system  of  pressures  is  dis- 
cussed, while  the  second  part  deals  with  the  effect  there- 
on of  the  armature  winding  from  which  the  polyphase 
system  is  derived.  The  purity  or  otherwise  of  the  shape, 
of  the  pressure  wave  of  an  alternator  depends  first  on 
the  harmonics  present  in  the  flux-density  distribution  of 
the  machine  and  secondly  on  the  "winding  factor,"  a 
function  of  the  arrangement  of  the  winding  on  the 
armature  periphery.  The  shape  of  the  flux-density 
curve  and  the  character  of  the  polyphase  system  re» 
quired  from  the  winding  being  known,  the  tables  in  the 
concluding  part  of  the  article  give  at  once  the  relative 
magnitudes  of  the  pressure  harmonics  present  in  the 
emf.  wave  of  the  phases,  the  actual  behavior  of  these 
harmonics  in  the  system  then  following  from  the  theory 
discussed  in  the  first  part,  whether  the  phases  of  the 
winding  be  independent  or  interlinked. — London  Elec- 
trician, March  30,  1917. 

Installations,  Systems  and  Appliances 
Rating  of  Intermittent  Motors  of  Large  Output. — 
H.  H.  Broughton. — When  an  intermittent  motor  fol- 
lows a  definite  cycle  of  operations  the  root-mean-square 
(r.m.s.)  method,  or  a  modification  of  it,  is  perhaps  the 
most  convenient  and  reliable  method  of  determining  the 
rating  to  be  given  to  the  motor.  The  principle  underly- 
ing the  r.m.s.  method  is  well  known,  but  the  applica- 
tion of  the  method  varies  with  different  firms.  In  con- 
sequence of  this  variation  motors  intended  for  the 
same  duty  may  have  very  different  name-plate  sizes. 
The  author  gives  as  an  example  the  motor  required  for 
driving  a  single-stage  winder  for  a  compound  shaft, 
and  shows  that  the  three  methods  in  use  give  widely 
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different  results.  Thus  by  the  true  r.m.s.  method  it  is 
found  that  a  motor  of  667  hp.  is  required.  Making 
allowances  for  the  lower  efficiency  of  the  cooling  sur- 
faces during  the  reduced  speed  and  standstill  periods  of 
the  cycle,  according  to  one  method  the  result  is  a  rating 
of  761  hp.,  and  according  to  another  method  the  rating 
is  741  hp.  Since  the  duty  is  known  and  as  the  tempera- 
ture rise  is  limited  by  the  specification,  this  means  that 
what  one  firm  calls  a  761-hp.  motor  another  firm  will 
call  a  667-hp.  motor.  This  tends  to  give  the  user  the 
impression  that  he  is  getting  better  value  for  his 
money  from  one  firm  than  from  another,  whereas  the 
motors  are  alike.  In  view  of  the  large  number  of 
motors  in  use  rated  in  these  varying  ways  it  is  recom- 
mended that  the  engineering  standards  committee 
frame  rules  so  as  to  get  rid  of  the  feeling  of  uncer- 
tainty which  prevails  among  those  who  use  the  r.m.s. 
method. — London  Electrician,  May  4,  1917. 

Units,  Measurements  and  Instruments 
Direct-Current  Watt-Hour  Meters. — An  English 
translation  in  abstract  of  a  recent  German  article  by 
R.  Ziegenberg  on  improvements  in  direct-current 
meters  of  the  Thomson  type.  The  principal  new  fea- 
tures are  the  use  of  a  flat-coil  armature  and  an  elec- 
tromagnetic connection  between  meter  and  counting 
train.  The  chief  reason  why  disk-type  armatures  have 
not  hitherto  gained  much  acceptance  in  this  connection 
is  that  sector  coils  of  too  small  an  angle  have  been  em- 
ployed.    Increasing  the  number  of  armature  coils  ren- 
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FIGS.    3   AND    4 — SHUNT    SECTIONS    OF    WATT-HOUR    METER 

ders  the  meter  torque  more  uniform,  but  it  also  re- 
duces the  actual  value  of  the  torque.  Current  flow  in 
adjacent  radial  conductors  is  in  opposite  directions 
(save  in  the  radial  conductors  connected  to  the  com- 
mutator bars  undergoing  commutation  at  the  moment), 
and  when  such  contraflow  occurs  in  a  single  field,  the 
net  torque  due  to  the  conductors  concerned  is  zero.  The 
way  to  obtain  a  high  driving  torque  from  a  light-disk 
armature  of  low  resistance  is  to  employ  wide-angle  sec- 
tors, and  not  more  than  two  armature  coils  per  field 
pole,  but  preferably  fewer.  Adjacent  radial  conductors 
are  then  in  fields  of  opposite  polarities  when  they  are 
carrying  current  in  opposite  directions  or,  at  the  worst, 
one  set  of  radial  wires  is  in  only  a  weak  field  of  the  same 
polarity  (near  the  neutral  zone).  There  is  no  particu- 
lar mechanical  difficulty  in  the  construction  of  a  disk 
armature,  and,  though  the  diameter  of  the  latter  be 
about  50  per  cent  greater  than  that  of  the  alternative 
drum-wound  armature,  the  construction  as  a  whole  is 
simpler  and  more  compact.  Furthermore,  when  using 
an  electromechanical  recording  train,  instead  of  directly 
geared  mechanism,  the  total  saving  in  spindle  length 
is  about  50  per  cent.  A  four-pole  field  system  and  six- 
coil  armature  represents  a  satisfactory  compromise 
between  simplicity  of  construction,  high  driving  torque 
and  minimum  dead  weight,  and  resistance  in  peripheral 


copper  (which  is  ineffective  as  regards  driving  torque). 
For  driving  the  recording  train  a  suitable  source  of 
variable  current  is  needed.  Figs.  3  and  4  show  the 
shunt  circuits  only  of  a  watt-hour  meter  with  three- 
section  armature  A  and  three  or  six  commutator  bars  C 
respectively.  Fig.  3  corresponds  to  a  two-pole  field 
system,  and  Fig.  4  to  a  four-pole  field  system,  each 
armature  section  in  the  latter  case  consisting  of  two 
coils  opposite  to  each  other  on  the  armature  and  con- 
nected in  series.  [An  ingenious  method  of  effecting 
the  connection  between  diametrically  opposite  commuta- 
tor bars  in  this  case  (Fig.  3)  is  to  form  each  pair  of 
such  bars  from  a  single  silver  strip  bent  to  U-shape. 
The  limbs  of  the  U  form  the  two  contact  bars,  while  the 
end  piece  forms  a  perfect  and  reliable  cross  connection 
and,  being  drilled,  serves  also  for  attachment  of  the 
commutator  elements  to  the  spindle.  Insulating  disks 
are  placed  between  the  three  U-pieces,  which  are  spaced 
circumferentially  equidistant  on  the  spindle  in  build- 
ing up  a  six-bar,  three-section  commutator.]  It  will 
be  seen  that  in  both  cases  one  commutator  bar  is 
divided  at  the  center  of  its  length,  and  the  brushes  are 
set  so  that  during  each  revolution  of  the  armature  con- 
nection is  completed  once  through  the  direct  lead  B 
and  once  through  the  resistance  R.  When  the  latter 
is  in  circuit  the  potential  difference  across  the  brushes 
is  increased  by  the  amount  IR  {1  being  the  armature 
current) .  This  pressure  increase  suffices  to  actuate  the 
recording  magnet,  which  is  connected  across  the 
brushes.  For  convenience  and  security,  the  commuta- 
tor is  made  rather  longer  than  usual  when  this  ar- 
rangement is  employed.  A  central  insulating  ring  is 
added  (primarily  to  support  the  inner  ends  of  the 
divided  bar),  and  one  brush  bears  on  the  upper  and 
one  on  the  lower  half  of  the  commutator. — London 
Elec.  Rev.,  April  27,  1917. 

Telegraphy,  Telephony  and  Signals 
Range  of  Wireless  Stations. — R.  Chenevix  Trench. 
— The  author  introduces  modifications  into  the  Austin- 
Cohen  empirical  formula  for  the  range  of  wireless  sta- 
tions so  as  to  take  into  further  account  the  effect  of 
actual  working  conditions.  The  results  obtained  are 
illustrated  by  means  of  a  number  of  curves,  and  the 
use  of  these  curves  is  finally  illustrated  by  the  work- 
ing out  of  certain  empirical  examples. — London  Elec- 
trician, April  20  and  27  and  May  4,  1917. 

Miscellaneous 

Blind  Operators  in  the  German  Electrical  Works. — 
According  to  the  Elektrotechnische  Zeitschrift,  the 
authorities  in  Brandenburg  have  been  endeavoring  to 
find  occupation  for  men  who  have  lost  their  eyesight, 
and  a  number  are  now  being  employed  in  the  Siemens- 
Schuckert  Works.  They  are  found  quite  serviceable 
for  such  work  as  gaging  small  parts,  stamping  num- 
bers, packing  small  articles  and  testing  fuse  plugs 
acoustically.  A  room  is  given  up  to  their  working,  and 
special  precautions  are  taken  in  the  location  and  fencing 
of  machines  and  the  elimination  of  sharp  projections 
that  might  cause  injury.  The  workers  are  paid  a 
minimum  wage  of  28  pf.  (about  7  cents)  per  hour,  but 
some  earn  as  much  as  55  pf.  (about  14  cents).  It  is 
stated  that  they  prefer  machine  work  to  hand  work,  the 
noise  of  the  machine  being  apparently  a  useful  guide  to 
the  progress  of  each  operation. — London  Electrician, 
May  4,  1917. 
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NEWS  OF   THE  INDUSTRY 

Chronicle  of  Important  Events  <in<l  General  Activities  in  the    Technical, 
<  'ommercial  and  Manufacturing  Fields 


ELECTRICAL   COUNCIL  OK 

UNDERWRITERS'   LABORATORIES 

Second    Meeting    of    New    Organization    in    Chicago 

Well  Attended  and   Much   Business  Affecting 

the   Industry   Is  Transacted 

The  second  meeting  of  the  newly  organized  Electrical 
Council  of  the  Underwriters'  Laboratories  was  held  at 
the  principal  office  and  testing  station  at  Chicago  on 
M;i     28   and   24.     The    following   members   attended: 

Dana  Pierce,  chairman,  New  fork;  W.  J.  Canada, 
Bureau  of  Standards,  Washington;  II.  H.  Clark,  Bureau 
of  Mines.  Pittsburgh;  H.  S.  Wynkoop,  Department  of 
Electricity,  city  of  New  fork;  V.  H.  Tousley,  Depart- 
ment of  Electricity,  Chicago;  II.  F.  Strickland,  Hydro- 
Electric  Power  Commission  of  Ontario,  Toronto;  L.  A. 
Barley,  Rocky  .Mountain  Fire  Underwriters'  Association, 
Denver;  R.  C.  Bird,  Fire  Underwriters'  Electrical 
Bureau,  New  York;  W.  S.  Boyd,  secretary  Western 
Association  of  Electrical  Inspectors,  Chicago;  G.  E. 
Bruen,  Suburban  Fire  Insurance  Exchange,  New  York; 
B.  W.  Clark,  Public  Lighting  Commission,  Detroit; 
W.  Devereux,  Philadelphia  Fire  Underwriters'  Asso- 
ciation, Philadelphia;  J.  C.  Forsyth,  New  York  Board 
of  Fire  Underwriters;  B.  H.  Glover,  Underwriters' 
Laboratories,  Chicago;  W.  D.  Matthews,  Chicago  Board 
of  Underwriters,  represented  by  F.  G.  Waldenfels;  A. 
H.  Miner,  Underwriters'  Bureau  of  New  England, 
Boston;  C.  W.  Mitchell,  Board  of  Fire  Underwriters 
of  the  Pacific,  San  Francisco;  I.  Osgood,  Boston  Board 
of  Fire  Underwriters;  A.  M.  Paddon,  Underwriters' 
Association  of  New  York  State,  Syracuse;  E.  H.  Sigi- 
son,  Buffalo  Association  of  Fire  Underwriters;  R.  P. 
Strong,  Louisiana  Fire  Prevention  bureau,  New  Or- 
leans; A.  G.  Wilbor,  Factory  Insurance  Association, 
Hartford,  Conn.;  F.  A.  Cambridge,  city  of  Winnipeg, 
Manitoba,  Canada;  and  F.  O.  Evertz,  Department  of 
Electricity,  Columbus,   Ohio. 

The  meeting  was  the  first  business  session  of  the 
council.  A  lively  interest  was  manifested  by  members 
in  discussions  of  the  scope  of  work  and  methods  of  pro- 
cedure to  be  followed  and  the  results  to  be  sought  in 
the  elaboration  of  standards  for  construction  of  tests 
of  electrical  appliances  and  the  regular  work  of  exam- 
ining and  testing  appliances  under  such  standards. 

An  extension  was  made  to  the  existing  standards  on 
metal  molding  to  include  surface  metal  raceways  of  one- 
piece  design  for  use  on  two-wire  circuits  not  exceeding 
1320  watts  capacity,  and  under  this  extension  the  new 
surface  wiring  raceway  known  by  the  trade  name  of 
"Wiremold"  was  listed  as  standard. 

On  the  subject  of  fuses  action  was  taken  directing 
that  the  staff  engineers  undertake  an  investigation 
with  the  view  to  reporting  to  the  Electrical  Council 
for  consideration  at  a  future  date  suggestions  for  a 
possible  set  of  specifications,  method  of  testing,  super- 
vision and  field  follow-up  of  the  details  of  design,  con- 
struction and  performance  under  test  of  so-called  re- 
fillable  fuses. 

W.  J.  Canada  of  the  Bureau  of  Standards  and  H.  H. 
Clark  of  the  Bureau  of  Mines  made  interesting  state- 
ments concerning  present  tendencies   in  the  construc- 


i  urn  hi  electrical  devices  from  the  viewpoint  <>\  accident 

hazards.     A   resolution  WB     adopted  calling  attention  of 

manufacturers  to  the  desirability  of  paying  more  at- 
tention to  these  feature  in  the  design  and  construc- 
tion of  appliances. 

The  newly  developed  standard  on  armored  cables  was 

formally  adopted, 
other   subjects   of   discussion    included  construction 

and  use  of  miniature  mot  ion -picture  machines  and  their 
special     films,    electrical     heaters    and     pressing     irons* 
ground   clamps,   bell-ringing   transformers,   and   discon- 
necting plugs  or  receptacles  of  large  capacity   for  : 
terj  -charging  circuits  and  similar  uses. 


PROMPT  REPAIRS  FOLLOW 

WESTERN  CYCLONE  DAMAGE 

Transmission   Lines   Enable   Central   Illinois    Public 

Service    Company    to    Restore    Electric 

Service  in  Cyclone  District 

Without  calling  in  outside  help,  the  Central  Illinois. 
Public  Service  Company,  with  headquarters  at  Mattoon,. 
is  rapidly  repairing  the  damage  to  its  property  done  by 
the  cyclone  which  struck  several  Middle  Western  states 
May  26.  While  full  details  are  not  yet  available,  the 
Mattoon  power  house,  the  Kincaid  power  house  and 
transmission  lines  both  east  and  west  of  Mattoon  were 
operating  within  a  few  hours  after  the  storm  had 
passed.  A  short  line  between  Mattoon  and  Charleston, 
which  was  partly  destroyed  is  also  being  replaced  rap- 
idly. At  the  Charleston  power  house  George  Kilgore 
and  Jesse  Huddleston,  engineer  and  fireman,  were  killed 
by  the  falling  of  the  power  house  building.  It  is  im- 
possible as  yet  to  arrive  at  a  definite  figure  for  the  en- 
tire damage,  but  when  the  severity  of  the  cyclone  and 
the  wide  area  covered  are  considered  the  Central  Illinois 
Public  Service  Company  is  fortunate  to  have  escaped 
with  no  greater  loss.  That  the  transmission  lines  could 
be  repaired  so  rapidly  is  further  evidence  of  the  value 
of  interconnected  systems. 


Jovians  Promote  Business 

To  promote  the  idea  that  business  must  continue  ac- 
tively during  the  war  the  Jovian  Order  has  designed  a 

large  sticker  for  free  dis- 
tribution. The  sticker  is 
2  in.  in  diameter  and  it  is 
printed  in  red  and  white. 
Copies  of  the  sticker  in 
desired  quantities  will  be 
forwarded  upon  receipt  of 
a  request  by  the  Jovian 
Order,  1415  Syndicate 
Trust  Building,  St.  Louis, 
Mo.  As  shown  by  the  il- 
lustration, the  sticker  is  distinctly  Jovian  in  appearance.. 
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DINNER  POSTPONED  BY 

ASSOCIATED  MANUFACTURERS 

On  Account  of  National  Registration  Day,  Meeting 

with   Chairmen  of  the   Sections   Is 

Postponed  to  June  20 

The  proposed  dinner  by  the  board  of  governors  of  the 
Associated  Manufacturers  of  Electrical  Supplies  to  the 
chairmen  of  the  various  sections  has  been  postponed 
from  June  5  to  the  evening  of  June  20.  The  dinner 
will  be  at  Delmonico's,  New  York,  at  7.30  p.  m.  on  the 
latter  date.  The  change  was  made  because  June  5  is 
registration  day  under  the  universal  service  law. 

The  board  of  governors  will  meet  at  2.30  p.  m.  on 
June  20  at  the  association  offices. 

The  meeting  of  the  fan  motor  section  is  to  be  held  at 
the  Marlborough-Blenheim  Hotel,  Atlantic  City,  N.  J., 
on  June  7  and  8  instead  of  at  the  offices  of  the  associa- 
tion, New  York. 

The  meeting  of  the  lighting  fixture  section,  scheduled 
originally  for  June  5,  has  been  postponed  to  2  p.  m. 
June  8,  at  the  association  offices,  New  York. 


ELECTRICAL  SUPPLY  JOBBERS 

PLAN  TO  INCREASE  MEMBERSHIP 

Conditions  in  Jobbing  and  Contracting  Trade  in  New 

York  City  Revealed  by  W.  L.  Goodwin,  Who 

Found  Lack  of  Organization  There 

At  the  concluding  sessions  of  the  meeting  of  the  Elec- 
trical Supply  Jobbers'  Association  at  Hot  Springs,  Va., 
last  week,  inspirational  and  thoughtful  addresses  were 
made  by  Arthur  H.  Elliott  of  Oakland,  Cal.,  secretary  of 
the  Pacific  Division  of  the  association,  and  W.  L.  Good- 
win, formerly  vice-president  and  sales  manager  of  the 
Pacific  States  Electric  Company  and  now  with  the  Gen- 
eral Electric  Company  in  New  York  City.  The  former 
told  of  electrical  commercial  conditions  on  the  Pacific 
Coast  in  a  very  interesting  manner.  The  latter  spoke 
of  his  recent  work  among  the  jobbers  and  contractors  in 
New  York  City,  and  the  situation  he  unearthed  came  as 
a  revelation. 

Mr.  Goodwin's  reputation  as  an  organizer  and  the  ex- 
cellent work  he  did  for  the  electrical  industry  on  the 
Pacific  Coast  are  very  well  known,  so  that  his  remarks 
were  listened  to  with  a  great  deal  of  attention.  On  com- 
ing to  New  York,  Mr.  Goodwin  delved  deeply  into  the 
condition  existing  in  the  jobbing  and  contracting  trade 
with  a  view  to  getting  at  the  bottom  of  things.  He  dis- 
covered that  there  are  forty-two  jobbers  in  the  greater 
city  and  only  fifteen  of  these  were  members  of  the  Elec- 
trical Supply  Jobbers'  Association.  There  are  also  fif- 
teen contractor  organizations,  having  a  total  member- 
ship of  310.  However,  the  great  bulk  of  the  contractors 
and  dealers  in  New  York  are  not  affiliated  with  any  or- 
ganization whatsoever,  Mr.  Goodwin  having  so  far  suc- 
ceeded in  discovering  6200  contractor-dealers.  In  his 
attempt  to  clean  up  the  situation  Mr.  Goodwin  has  al- 
ready succeeded  in  convincing  the  contractor-dealers  of4 
the  necessity  for  organization,  and  many  are  now  being 
enrolled  in  an  association  which  meets  weekly.  Speak- 
ing specifically  of  jobbing,  he  emphasized  the  neces- 
sity of  the  association  increasing  its  membership  in 
Greater  New  York  and  harmonizing  conflicting  inter- 
ests so  as  to  bring  order  out  of  chaos  and  stabilize  job- 
bing conditions. 


At  the  final  session  the  recommendation  of  the  At- 
lantic division  to  reduce  the  initiation  fee  from  $1,000  to 
$500  was  passed,  and  it  is  the  expectation  of  the  division 
to  strengthen  its  local  organization. 


BIRTHDAY  TRIBUTE  TO 
HENRY  L. 


DOHERTY 


Occasion  of  Forty-seventh   Birthday   Recognized  by 

a  Dinner  Attended  by  117  Members  of 

the   Organization 

On  the  occasion  of  the  forty-seventh  birthday  of 
Henry  L.  Doherty,  117  members  of  the  Ooherty  or- 
ganization met  at  an  anniversary  dinner  in  Delmonico's 
downtown  restaurant,  New  York. 

Dewey  C.  Bailey,  Jr.,  of  the  firm  of  Frueauff,  Rob- 
inson &  Sloan;   H.  D.  Williams  of  Buffalo  and  Leslie 


BIRTHDAY  DINNER  TO  H.  L.  DOHERTY 

M.  Shaw,  former  Secretary  of  the  Treasury,  paid 
tributes  to  the  guest  of  the  evening.  Frank  W.  Frue- 
auff was  toastmaster.  Peter  D.  Vroom,  editor  Doherty 
News,  read  a  birthday  ode,  "When  Time  Wins  Out." 


OKLAHOMA  MUNICIPAL 

ELECTRIC  AND  WATER  PLANTS 

Investigation  by  H.  V.  Bozell  Shows  That  Twenty- 
two  of  Twenty-four  Publicly  Owned  Combination 
Electric  and  Water  Plants  Showed   Deficit 

A  report  of  an  investigation  of  the  principal 
municipally  owned  combination  electric  and  water  plants 
in  Oklahoma  shows  that  twenty-two  out  of  twenty-four 
such  enterprises  finished  the  fiscal  year  ended  June  30, 
1914,  with  a  deficit.  The  investigation  was  made  by 
H.  V.  Bozell,  director  of  the  School  of  Electrical  Engi- 
neering at  the  University  of  Oklahoma.  The  following 
summary  of  Mr.  Bozell's  findings  is  based  on  exhibits 
making  provision  for  depreciation  and  interest  on  in- 
vestment, but  not  including  sinking-fund  reserves : 


City 
Blackwell 

Cherokee 
Claremore 


1  >eflci1 

$9,530 

•320 

6,809 


Clinton    3,087 

Cordell    1.693 

Edmond    8,526 

Fair-view     17,424 

Kingfisher    ....  5.106 

Marlow     5,162 

Newkirk    9,043 

i'awhuska    8,373 

Pawnee     1,998 


fCents  per 
Kw.-Hr. 
10 

12% 
10 
14 
16 

12% 
12 
10 
12 
10 
10 
10 


is  per 

Citj                    Deficit  Kw.-Hr. 

Perry     $9,889  15 

Ponca   City    ...15,716  10 

Purcell    9,041  15 

Sallisaw    12,273  15 

Sayre    4,548  15 

Snyder     11,870  15 

Stillwater     .  .  .  .  *1,4  7  1  10 

Tonkawa    7,081  1 0 

Wagoner 24,604  Plat 

W'eatherford    .  .    5,709  10 

Woodward    ....    6,793  10 
Wynnewood    ...    2,585 


•Surplus.      fElectrlc  base  rate. 
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Selling  the  Liberty  Loan 

Plans  of  Various  Companies  in  the  Electrical  Industries  to  Help  the  Government 
Float   the   Bonds — Aggregate   Subscription   Enormous 


F^MtANK  A  VANDERLIP,  president  National  City 
H  Bank  of  New  York,  listed  In  last  week's  issue  of 
the  Electrical  World  tour  ways  in  which  elec- 
trical companies  can  assist  in  placing  the  Liberty  Loan, 
in  substance  as  follows : 

Bj     subscribing    themselves;    by    making    it   easy    for 

employees  to  subscribe;  by  sending  inclosures  with  all 

bills  and  QOtices;  by  giving  facilities  gratuitously  to  the 

local  advertising  committees. 

In  all  of  these  ways  electrical  companies  are  giving 
service.  Reports  to  the  Elkctkical  World  show  that 
the  response  of  the  companies  to  the  patriotic  call  is 
general  and  that  there  will  be  an  enormous  subscription 
from  the  different  elements  of  the  great  electrical  in- 
dustries. 

Among  the  subscriptions  and  plans,  in  addition  to 
some  mentioned  in  previous  issues,  are  the  following: 

Arrangements  of  General  Electric  Company 

As  stated  in  last  week's  issue  of  the  Electrical 
World,  the  General  Electric  Company  has  set  aside 
$5,000,000  for  the  purchase  of  Liberty  Loan  bonds. 

In  addition  to  this  investment,  as  a  means  of  assist- 
ing the  Liberty  Loan,  the  company  will  purchase  Liberty 
Loan  bonds  for  its  79,000  employees  on  subscription,  in 
all  denominations,  to  any  amount,  and  give  the  sub- 
scribers extended  time  in  which  to  pay  for  them.  The 
company  will  pay  for  its  employees'  subscription  bonds 
as  required  by  the  government  and  will  permit  the  sub- 
scribers to  pay  for  them  on  the  installment  plan  as  fol- 
lows: $50  bond,  $1  per  week;  $100  bond,  $2  per  week; 
$500  bond,  $10  per  week;  $1,000  bond,  $20  per  week; 
or  by  monthly  payments  of  10  per  cent  of  subscription 
each  month. 

Commonwealth  Edison  Company's  Plan 

The  Commonwealth  Edison  Company  of  Chicago  has 
bought  $1,500,000  of  the  Liberty  Loan  bonds.  It  will 
offer  bonds  to  employees  on  terms  even  more  liberal 
than  those  allowed  by  the  government.  The  bonds 
purchased  from  the  company  may  be  paid  for  under  any 
of  three  plans : 

Under  plan  No.  1  the  employee  will  pay  for  any  bond 
subscribed  for  by  him  in  full  on  or  before  July  15, 
1917,  and  the  company  will  deliver  to  the  employee  the 
bond  or  bonds  as  soon  as  practicable  after  the  payment 
of  the  par  amount  and  interest  thereon  at  the  rate  of 
3V2  per  cent  per  annum  from  June  15,  1917,  to  the  date 
of  payment. 

Under  plan  No.  2  the  employee  will  pay  for  any  bond 
subscribed  for  by  him  upon  practically  the  same  terms 
as  those  allowed  by  the  government  to  persons  sub- 
scribing for  bonds  directly  and  paying  for  them  in 
installments — that  is,  2  per  cent  on  the  date  upon  which 
the  employee  subscribes,  which  must  be  on  or  before 
June  15,  1917;  18  per  cent  on  June  28,  1917;  20  per  cent 
on  July  30,  1917;  30  per  cent  on  Aug.  15,  1917,  and 
30  per  cent  on  Aug.  30,  1917.  No  bond  or  bonds  will 
be  delivered  to  the  employee  subscribing  until  the  bond 
is  fully  paid  for,   and  upon  delivery  of  the  bond  an 


adjustment  of  Interest  will  be  made  so  thai  the  employee 
will  receive  the  Bame  Interest   s     he  would  receive  If 

the  bond  were  purchased  direct  ly  from  the  government 
OD  the  installment  plan. 

Under  plan  No.  8  the  employee  will  pay  for  any  bond 
subscribed  for  by  him  in  installments  as  follows:  20 
per  cent  on  July  2,  1917,  and  10  per  cent  on  the  first 
day  of  each  of  the  next  succeeding  eight  months,  and 

TO  TUB  KMI'LOVKKS  OF  TOT  COMPANY 

I 

»1  Some  time  ago  the  Company  addressed  a  communication  la  it»  ■tajdojMli  urging  them  lo  *ub- 
scribo  lo  the  "Liberty  Loan"  (if  the  United  State!  Government,  but  n t  (lint  time  the  exact  term*  of 
the  loan  bad  not  been  fixed.  Now  that  all  the  details  of  Hie  loan  are  known  it  MUM  desirable  to 
•upplemont  what  was  said  in  the  former  communication  by  a  more  definite  statement. 
fl  The  bond*,  payable  to  bearer  and  with  interest  coupons  attae.hed,  'will  be  tuned  in  denomina, 
tion*  of  $50,  $100,  $.r,00  and  $1,000,  will  be  dated  June  15,  1017,  and  will  bear  intereat  at  the  rate- 
of  %'A  per  centum  per  annum  from  that  date,  payable  semi -annually  on  December  16  and  June  15. 

The  bonds  will  mature  June  15,  19-17,  hut  may  be  redeemed  at  the  option  of  the  Government  on 
or  after  June  15,  103^,  in  whole  or  in  part,  at  par  and  accrued  interest.  The  bond*  will  contain 
provision*  )>ormilting  them  to  lx-  exchanged,  par  for  pur  and  without  cost  to  the  holder*  thereof, 
for  any  other  bonds  which  the  United  States  may  subsequently  issue  during  the  present  war 
bearing  a  higher  rate  of  interest,  and  the  bonds  will  be  exempt,  both  as  to  principal  and  interest, 
from  all  taxation  excepting  inheritance  taxation. 

<I  Altogether  the  bonds  are  very  attractive  and,  of  course,  an  investment  in  them  is  the  safest  in 
vestment  that  can  be  made.  Moreover,  it  is  the  patriotic  duty  of  every  citizen  of  the  United  Stat** 
to  share  in  the  loan  by  purchasing  as  large  an  amount  of  these  bonds  a*  be  is  able  to  purchase 

*J  The  Government,  in  issuing  the  bonds  in  denominations  as  low  as  $50,  has  made  it  possible 
for  every  employee  of  the  Company  to  take  at  least  one  bond. 

<J  Feeling  confident  that  nil  its  employees  will  want  to  do  their  full  share  in  supporting  the  Gov- 
ernment by  purchasing  as  many  bonds  as  possible,  and  desiring  to  lighten  their  burden  as  much 
as  possible,  the  Company  has  decided  to  buy  a  large  omount  of  the  bonds  ontright  and  sell  them 
to  employees  on  terms  even  more  liberal  than  those  allowed  by  the  Government.  BomL  purchased 
from  the  Company  may  be  paid  for  under  three  plans,  which  are  fully  explained  on  page  3  of 
this  circular  An  employee  purchasing  a  $50  bond  under  Plan  No.  3  is  required  to  pay  $10  on 
July  2  and  $5.00  on  the  first  of  each  of  the  following  eight  months,  and  on  all  payments  the 
employee  is  allowed  interest  at  the  rate  of  V/t  per  centum  per  annum. 

*J  Every  employee  of  the  Company  is  requested  to  read  this  circular  carefully  and  do  all  that  be 
feels  he  can  afford  to  do  in  purchasing  bonds. 

*1  The  Company  will  he  glad  to  give  employees  any  further  information  that  they  may  desire. 
fl  Each  employee  is  requested  to  return  to  the  Company,  without  delay,  a  subscription  for  the 
amount  of  bonds  desired.  A  form  of  subscription  follows  the  statement  of  each  of  the  three  plans 
on  page  3  of  this  circular.  If  the  employee  desires  to  subscribe,  for  example,  under  Plan  No.  3,  he 
should  sign  the  form  of  subscription  following  the  Statement  of  Plan  No.  3  and  return  it  to  the 
officer  of  the  Company  to  whom  the  subscription  is  addressed. 

<1  7n  order  to  insure  their  acceptance  by  the  Company,  the  signed  subscriptions  of  employees 
should  be  in  the  hands  of  the  Company  before  noon  on  June  15, 1917. 

COMMONWEALTH  EDISON  COMPANY. 


^u^^£>a-^£ 


the  employee  will  receive  interest  upon  all  installments 
so  paid  at  the  rate  of  3V2  per  cent  per  annum  from  the 
date  of  payment. 

Plan  of  Westinghouse  Company 

E.  M.  Herr,  president  Westinghouse  Electric  &  Manu- 
facturing Company,  in  a  letter  to  the  company's  em- 
ployees says: 

"Every  employee  making  a  subscription  to  the  Lib- 
erty Loan  will  not  only  secure  a  safe  investment,  but 
will  perform  a  patriotic  duty.  It  is  the  savings  from 
to-day  on  that  are  going  to  supply  the  funds  for  the 
war  because  the  savings  of  the  past  have  already  been 
invested,  and  if  you  are  willing  to  save  a  small  amount 


June  2,  1917 
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each  week  and  invest  it  in  these  Liberty  bonds  you  will 
help  at  the  source,  which  will  be  the  most  effective  kind 
of  financial  assistance  that  can  be  given." 

The  terms  of  payment  to  employees  will  be  as  follows : 
For  those  who  are  paid  semi-monthly  5  per  cent  of  the 
face  of  the  subscription  will  be  taken  from  each  regular 
pay,  beginning  with  the  last  pay  made  in  June.  This 
will  mean  10  per  cent  per  month.  For  those  who  are 
paid  only  at  the  end  of  each  month  10  per  cent  per 
month,  beginning  with  the  pay  at  the  end  of  June.  Ad- 
justment of  accrued  interest  at  3V2  per  cent  will  be 
made  at  time  of  final  payment. 

The  Westinghouse  Electric  &  Manufacturing  Com- 
pany has  subscribed  to  $2,500,000  of  the  bonds. 

Plan  of  Doherty  Organization 

Provisions  have  been  made  by  Henry  L.  Doherty  & 
Company  whereby  subscriptions  of  $20  can  be  made  and 
receipts  issued  for  this  amount.  Subscription  may  be 
made  on  the  following  bases: 

Class  1  may  pay  immediately  for  their  total  subscrip- 
tions by  having  full  payment  accompany  subscriptions. 
Bonds  will  be  delivered  to  subscribers  of  this  class  as 
soon  as  issued  by  the  government. 

Class  2  may  pay  for  their  subscriptions  by  cash  re- 
mittances on  the  dates  stated  by  the  government,  which 
are  as  follows:  2  per  cent  June  15,  1917  (deposited 
when  subscribing)  ;  18  per  cent  June  28,  1917;  20  per 
cent  July  30,  1917;  30  per  cent  Aug.  15,  1917;  30  per 
cent  Aug.  30,  1917. 

Class  3. — To  enable  employees  to  purchase  amounts 
of  United  States  Liberty  bonds  without  imposing  undue 
burdens  upon  themselves,  Henry  L.  Doherty  &  Com- 
pany have  made  arrangements  that  permit  the  pur- 
chaser to  pay  for  bonds  by  the  following  installment 
method :  Payments  can  be  made  in  ten  monthly  or  forty 
weekly  installments,  beginning  June  15,  through  the 
payroll  department  or  by  check.  Interest  coupons  as 
received  will  be  credited  to  the  account.  Interest  at 
the  rate  of  3V2  Per  cent  per  annum  will  be  charged 
monthly  on  unpaid  balances.  Payments  may  be  made  at 
a  more  rapid  rate  if  the  purchaser  so  desires. 

New  York  Companies 

Two  hundred  and  fifty  officials  and  department  heads 
of  companies  of  New  York  and  vicinity  held  an  enthusi- 
astic meeting  in  the  auditorium  of  the  Consolidated  Gas 
building  on  May  28  to  inaugurate  a  campaign  among 
employees  on  the  Liberty  bond.  The  companies  were: 
Consolidated  Gas  Company,  New  Amsterdam  Gas  Com- 
pany, New  York  Mutual  Gas  Company,  Standard  Gas 
Light  Company,  New  York  Edison  Company,  United 
Electric  Light  &  Power  Company,  Westchester  Light- 
ing Company,  Northern  Westchester  Lighting  Company, 
New  York  &  Queens  Electric  Light  &  Power  Company, 
Peekskill  Railway  &  Lighting  Company,  Yonkers  Elec- 
tric Light  &  Power  Company,  Municipal  Lighting  Com- 
pany, and  National  Coke  &  Coal  Company. 

R.  A.  Carter,  a  member  of  the  Liberty  Loan  committee, 
is  chairman  of  the  new  committee,  and  F.  W.  Smith, 
vice-president  United  Electric  Light  &  Power  Company, 
is  chairman  of  the  sub-committee  on  promotion. 

The  plan  enables  the  employee  to  purchase  the  bond 
on  a  deferred  payment  basis,  $1  each  week  being  de- 
ducted from  his  wages  for  each  fifty-dollar  bond  pur- 
chased. If  paid  monthly,  twelve  monthly  payments  are 
made. 


Edison  Companies 

Thomas  A.  Edison,  in  a  statement  to  the  Liberty 
Loan  committee  in  New  York,  said: 

"Pay  what  it's  worth  to  you  to  be  an  American  citi- 
zen. Figure  it  cold-bloodedly — if  you  are  built  that  way. 
Consider  what  this  country  has  meant  to  you,  what  it 
will  mean  to  your  children  and  to  humanity  in  future 
generations.  Then  when  you  have  thought  over  these 
things  take  pen  in  hand  and  do  your  bit  for  the  Liberty 
Loan. 

"From  the  highest  to  the  lowest  the  uppermost 
idea  should  be  how  we  can  serve  our  common  country. 
Some  of  us  are  going  to  make  the  supreme  sacrifice 
of  our  lives  on  the  battlefields  of  France  and  on  the  high 
seas.  Some  of  us  are  working  night  and  day  to  solve 
the  scientific  questions  involved  in  conquering  our  Ger- 
man foes.  Some  of  us  are  expected  to  do  our  bit  on  the 
farms  or  in  the  factories.  There  is  a  niche  for  almost 
all  of  us  if  we  will  but  look  for  it  with  patriotic  eyes." 

Mr.  Edison  telegraphed  to  President  Wilson  that  200 
clerks  and  workmen,  organized  by  a  German-American, 
had  subscribed  $30,000  to  the  loan  and  pledged  them- 
selves to  raise  $300,000  among  their  fellow-workmen  in 
the  Edison  laboratories. 

Liberty  Bonds  in  New  England 

New  England  electrical  interests  are  actively  sup- 
porting the  purchase  of  Liberty  bonds.  The  Cumber- 
land County  Power  &  Light  Company,  Portland,  Me.,  has 
put  in  effect  a  plan  under  which  these  bonds  may 
be  secured  by  installment  payments  at  rates  below  the 
government  installment  schedule.  The  company  ad- 
vances money  at  5  per  cent  interest  and  allows  the  em- 
ployee to  pay  for  the  bonds  in  small  monthly  install- 
ments as  follows: 

Initial  payments  upon  subscription  of  $5,  and  eleven 
installments  to  be  paid  the  first  day  of  every  month  be- 
ginning July  1,  1917,  of  $4.12  each  on  a  fifty-dollar  bond. 

These  amounts  are  based  on  5  per  cent  interest  on 
the  balances,  less  the  Dec.  15,  1917,  coupon  for  87  cents, 
which  is  retained  as  part  of  the  interest.  Under  this 
plan  the  bond  becomes  the  property  of  the  employee 
upon  payment  of  the  last  installment,  due  May  1,  1918. 

Employees  of  the  Pittsfield  (Mass.)  works  of  the  Gen- 
eral Electric  Company  subscribed  to  a  larger  amount  of 
these  bonds  than  any  other  concern  in  the  city  on 
a  recent  Liberty  Loan  day,  and  every  one  of  the  250 
employees  of  the  Boston  office  of  the  company  has  sub- 
scribed to  the  issue. 

Other  Subscriptions  Reported 

Niagara  Power  Company,  $1,500,000. 

Public  Service  Company  of  Northern  Illinois, 
$250,000. 

Middle  West  Utilities  Company,  $100,000. 

Western  Union  Telegraph  Company,  $2,500,000. 

The  Mutual  Investment  Credit  Union  of  the  Postal 
Telegraph  Company  has  arranged  to  purchase  bonds  for 
employees,  to  be  paid  for  in  installments. 

Montana  Power  Company,  $500,000. 

McGraw-Hill  Publishing  Company,  Inc.,  publisher  of 
the  Electrical  World,  $100,000. 

Consolidated  Gas,  Electric  Light  &  Power  Company, 
Baltimore,  $100,000,  to  be  followed  by  another  substan- 
tial subscription  on  behalf  of  employees. 
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RATES  IN    PORTLAND    ORE. 

Public  Service  Commission  »>t  Oregon  Orderi  New 
Schedule,  Although  "Pair  Return"  on  the 

Investment    Is   Not  Being    K. lined 

In  a  decision  handed  down  <>n  May  21,  the  Public 
Service  Commission  of  Oregon  ordered  b.  reduction  In 
the  lighl  and  power  rales  of  t lu-  Portland  Railway, 
Lighl  &  Power  Company. 

This  decision  came  ai  a  result  of  a  succession  of 
investigations,  valuations  and  hearings  that  have  been 
held  during  several  years  past.  The  reduction  on 
domestic   lighting  will  amount   to  between    10  and   15 

per  cent,  or  from  $60,000  to  $(55,000  a  year,  according 
to  estimates  made  by  the  commission.  If  the  North- 
western Electric  Company,  a  competitive  concern,  meets 
the  new  rates,  another  $10,000  or  $12,000  a  year  will  be 

CU1  off  from  the  domestic  service  charges  in  Portland. 

The  Portland  Railway,  Light  &  Power  Company  has 
announced  publicly  that  it  will  accept  the  rates,  although 
it  is  thought  that  they  will  work  some  hardship  on  the 
company.  It  is  not  yet  apparent  that  the  order  applies 
to  the  rates  of  the  Northwestern  Electric  Company. 

As  a  general  proposition,  the  commission  decided  that 
while  the  company  at  present  was  not  earning  a  fair 
return  on  its  investment,  it  felt  that  the  main 
reason  for  this  was  the  competitive  condition  that  ex- 
isted and,  inasmuch  as  the  Portland  company  was  not 
meeting  its  competitor's  rates,  it  could  not  put  forward 
the  excuse  that  it  was  not  getting  a  fair  return. 

The  total  valuation  of  the  property  furnishing  elec- 
trical energy  owned  by  the  utility  as  found  by  the  com- 
mission amounts  to  $18,866,985,  and  during  the  last 
four  and  one-half  years  the  return  from  utility  opera- 
tions has  been  5.27  per  cent.  The  average  return  for 
the  last  one  and  one-half  years  has  been  4.16  per  cent. 
The  commission  specifically  states  that  this  return  is 
below  that  generally  expected  and  received  by  investors 
in  the  Pacific  Northwest. 

The  present  lighting  rate  of  the  Portland  Railway 
Company  provides  for  a  charge  of  9  cents  per  kilowatt- 
hour  on  the  first  6  per  cent  used  of  the  monthly  maxi- 
mum consumption ;  7  cents  per  kilowatt-hour  is  charged 
on  the  next  6  per  cent  used  of  the  monthly  maximum 
consumption,  and  4  cents  for  all  over  that.  As  a  general 
rule  the  number  of  kilowatt-hours  used  on  the  primary 
and  secondary  steps  amounts  to  10  or  15  for  each  step. 

The  new  rates  are  as  follows : 

Residence  Lighting 

First  20  kw.-hr.  per  month  for  first  600  watts  or  less  of 
installation,  plus  1  kw.-hr.  per  month  for  each  additional 
30  watts  of  installation  (in  excess  of  600)  will  be  at  the 
primary  rate. 

All  consumption  in  excess  of  that  at  the  primary  rate  will 
be  at  the  secondary  rate. 

Primary  rate — First  13  kw.-hr.  or  less,  $1;  excess  over 
13  kw.-hr.,  per  kilowatt-hour,  7  cents. 

Secondary  rate — First  50  kw.-hr.,  3  cents  per  kilowatt- 
hour;  excess  over  50  kw.-hr.,  2  cents  per  kilowatt-hour. 

Discount  of  5  per  cent  will  be  given  for  payment  within 
ten  days  from  the  date  of  the  bill. 

Minimum  bill  for  lighting  service,  $1  per  month;  minimum 
bill  for  lighting  service,  in  combination  with  heating,  cook- 
ing and  small  domestic  power  loads  having  a  possible  con- 
nected capacity  in  excess  of  2  kw.,  $2  per  month. 

Lighting  equipment  in  excess  of  1  watt  per  square  foot 
of  floor  area  in  any  room  will  not  be  considered  in  deter- 
mining the  size  of  the  installation. 


No  lu'iii  >]  powei  sppliancei  will  be  considered 

in  the  determination  of  installation  In  the  lighting  rate 

I  !OM  mi  ia  I  \i     I'ow  i  i; 

I- iisi    seventy  three   > • « » < * »  '   am    per   month   of   the   con 
■  '    demand  will  be  ;ii  the  primer)  rate.    All  con  amp 
tion  in  excess  of  thai  ai   the  primary  rate  will  be  at   the 
secondary  rate. 

Primary  rate  Firs!  500  kw.hr.,  ■>  centi  \«-\  kilowatt- 
hour;  next  500  Kw.  in.,  i  centi  pei  kilowatt  hour;  next   1000 

KW.  In.,  8  Cents  per  Kilowatt   hour;  excess  over  5000  kw.  In., 
J  cent     |"i    kilowatt-hour. 

Secondary  rate     i"i    Installations  with  a  demand  of   hi 

kw.  or  less      First  lOOO  kw.-hr.,  2.0  cents  per  kilowatt -hour ; 
excess  over   1000  kw.-hr.,   L.26  cents  per  kilowatt   hour. 

For  installations  with  a  demand  of  from  10  to  20  kw. — 

First  2000  kw.hr.,  1.76  cents  per  kilowatt  hour;  excess  over 
•  kw.-hr.,   1    cent  per   kilowatt-hoiii . 

For  installations  with  ;i  demand  of  from  20  to  85  kw. — 
First  3000  kw.hr.,  L.5  cents  per  kilowatt-hour;  excess  over 
3000  kw.-hr.,  0.0  cent  per  kilowatt-hour. 

For  installations  with  a  demand  of  from  35  to  50  kw. — 
First  G000  kw.-hr.,  1.25  cents  per  kilowatt-hour;  excess  over 
6000  kw.-hr.,  0.8  cent  per  kilowatt-hour. 

For  installations  with  a  demand  of  from  50  to  100  kw. — 
First  9000  kw.-hr.,  1  cent  per  kilowatt-hour;  excess  over 
9000  kw.-hr.,  0.8  cent  per  kilowatt-hour. 

For  installations  with  a  demand  of  over  100  kw. — First 
10,000  kw.-hr.,  1  cent  per  kilowatt-hour;  next  20,000  kw.-hr., 
0.8  cent  per  kilowatt-hour;  next  40,000  kw.-hr.,  0.7  cent  per 
kilowatt-hour;  next  80,000  kw.-hr.,  0.6  cent  per  kilowatt- 
hour;  excess  over  150,000  kw.-hr.,  0.5  cent  per  kilowatt-hour. 

Minimum  charge — $1  per  month  per  kilowatt  of  demand; 
no  minimum  less  than  $1  per  month. 

Any  consumer  operating  under  a  secondary  rate  schedule 
with  demand  limits  higher  than  his  actual  demand,  shall  pay 
a  minimum  bill  indicated  by  the  lowest  demand  provided 
in  that  schedule. 

When  the  demand  of  any  consumer  is  determined  monthly, 
the  minimum  bill  shall  be  based  upon  the  kilowatts  of 
service  capacity  contracted  for  by  the  consumer. 

Application  of  Secondary  Rate 

At  the  time  of  contract  the  consumer  shall  be  placed  upon 
that  secondary  rate  which  his  load  conditions  indicate  as  the 
most  economical.  If,  at  the  end  of  a  period  of  twelve  con- 
secutive months  of  service  thereafter,  or  a  shorter  period 
caused  by  the  termination  of  a  contract,  it  is  found  that  a 
lower  total  charge  for  the  period  could  have  been  obtained 
under  any  other  secondary  rate,  the  consumer  shall  be 
credited  with  the  amount  of  the  difference  and  shall  be 
entitled  to  continue  service  under  the  more  advantageous 
rate,  subject  to  similar  correction  at  the  end  of  each  suc- 
ceeding period  of  twelve  consecutive  months  of  service 
thereafter,  or  after  a  shorter  period  caused  by  the  termina- 
tion of  his  contract. 

As  far  as  the  power  rates  are  concerned,  they  are 
substantially  the  same  as  the  company  now  charges, 
and  it  is  not  believed  that  a  material  reduction  in 
earnings  will  result. 

The  commission  has  criticised  the  company  for  cer- 
tain practices  in  reference  to  combining  light  and  power 
business  on  power  schedules,  and  this  will  be  investi- 
gated more  extensively  by  the  commission.  Another 
subject  of  criticism  was  the  application  of  wholesale 
rates  to  apartment  house  managers  who  in  turn  retail 
to  their  tenants,  and  in  addition  to  the  wholesale  rate 
a  further  discount  of  10  per  cent  has  been  given  to  the 
apartment  house  managers.  The  commission  contended 
that  the  allowances  to  apartment  house  managers  were 
too  large  and  that  if  a  wholesale  rate  was  given  the 
additional  10  per  cent  was  not  justified.  This  matter, 
it  is  understood,  will  be  investigated  by  the  commission 
as  well  as  the  question  of  adjusting  commercial  light- 
ing rates. 
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FACTORY  COST  COMPARED 

WITH  ELECTRIC  LIGHTING 

Interesting  Conclusions  in  Discussion  of  Ward  Har- 
rison Before   Chicago  Section,  Illuminating 
Engineering  Society 

BY    J.    R.    CRAVAT H 

At  the  last  meeting  of  the  Chicago  Section,  Illuminat- 
ing Engineering  Society,  Ward  Harrison  of  Cleveland 
gave  figures  on  factory  lighting  and  modern  possibili- 
ties in  that  line  which  should  furnish  food  for  thought 
to  all  owners  of  growing  industrial  plants  and  illumi- 
nating men  as  well. 

A  number  of  typical  Cleveland  factories  were  investi- 
gated and  it  was  found  that  the  daylight  illumination 
values  were  surprisingly  low  at  the  actual  points  of 
work  as  compared  with  the  values  which  can  be  ob- 
tained very  near  windows,  which  latter  are  often  quoted 
as  daylight  values.  While  values  of  several  hundred 
foot-candles  were  common  very  near  windows,  the  meas- 
urements taken  by  Mr.  Harrison  and  his  associates  at 
aclual  points  of  work  showed  that  in  the  main  the  in- 
tensities were  from  1  to  20  foot-candles,  the  average  of 
the  minimum  and  maximum  values  being  4  and  18  re- 
spectively. Now  with  light  flux  produced  as  cheaply  as  it 
is  with  modern  lamps,  artificial  illumination  of  the  same 
order  of  intensities  as  such  daylight  can  be  produced 
at  a  very  reasonable  expense.  In  some  respects  this 
artificial  illumination  could  be  made  superior  to  day- 
light because  it  could  be  distributed  so  much  more 
uniformly.  As  to  diffusion  and  freedom  from  glare  it 
would  be  somewhat  inferior.  Averaging  advantages  and 
disadvantages  it  would  compare  very  favorably  with 
daylight. 

Operating  Factory  with  Two  Shifts 

Mr.  Harrison  then  brought  up  the  old  question  of 
the  relative  economy  of  operating  a  given  factory  with 
two  shifts  as  against  a  factory  of  double  the  size  with- 
one  shift,  daytime  only.  However,  he  introduced  into 
the  problem  the  new  elements  made  possible  by  the 
modern  development  of  the  lighting  art.  It  has  been 
general  practice  in  the  past,  when  the  output  of  a  manu- 
facturing plant  was  to  be  increased  permanently,  to 
increase  the  buildings,  machinery  and  equipment  rather 
than  to  work  the  same  equipment  more  hours  per  day. 
The  reason  for  this  has  been  prejudice  against  night 
work  and  the  general  experience  that  night-shift 
laborers  do  not  turn  out  as  much  work  as  those  on  day 
shift,  presumably  because  artificial  lighting  has  not  been 
as  good  as  daylight  and  because  restful  sleep  is  more 
difficult  to  obtain  in  daytime  than  at  night.  As  far  as 
the  factory  lighting  is  concerned  it  is  not  difficult  to 
show  that  conditions  can  be  made  as  good  as  by  daylight. 

Figures  prepared  by  Mr.  Harrison  on  the  rental  value 
of  factory  and  equipment  for  increasing  the  capacity  of 
a  factory,  as  against  increasing  the  output  by  night 
work,  showed  that  the  cost  of  lighting  with  off-peak 
electrical  energy,  with  modern  lamps  and  costs  of  pro- 
duction, would  be  considerably  less  than  the  rent  or 
fixed  charges  on  additional  factory  space  and  equip- 
ment for  a  factory  about  to  enlarge  its  output.  The 
old  argument  that  lighting  at  night  is  not  so  good  as 
by  day  was  made  necessary  by  old  costs  of  light  and  no 
longer  holds. 

The  objection  of  difficulty  of  sleeping  in  the  daytime 


is  then  the  principal  argument  left.  A-  to  this  Mr. 
Harrison  offers  the  suggestion  that  the  entire  night  is 
not  now  used  for  sleeping  by  the  average  man,  and  that 
by  an  entire  rearrangement  of  hours  of  work  and  recrea- 
tion both  shifts  of  operators  in  a  factory  operating 
two  shifts  might  have  nearly  as  many  of  the  hours  of 
darkness  for  sleeping  purposes  as  are  now  enjoyed,  and 
some  of  the  hours  of  recreation  and  amusement  would 
be  changed  so  as  to  throw  them  more  into  daylight 
and  also  afford  a  better  load  factor  for  places  of  amuse- 
ment and  recreation  as  well  as  for  the  factory 
equipment. 

ANNUAL  CONVENTION  OF 

OKLAHOMA  ASSOCIATION 

Value  of  and  Necessity  for  Publicity  and  Education 

of  the  Public  in  Utility  Problems 

Is   Recognized 

The  sixth  annual  convention  of  the  Oklahoma  Gas, 
Electric  &  Street  Railway  Association  was  held  at  the 
Lee  Huckins  Hotel,  Oklahoma  City,  Okla.,  on  May  10, 
11  and  12. 

President  C.  H.  Kretz  called  attention  in  his  annual 
address  to  the  value  of  and  necessity  for  publicity  and 
education  of  the  public  in  utility  conditions. 

A.  R.  Sanson,  in  his  paper  on  "Small-Plant  Troubles," 
enumerated  the  many  operating  and  public  policy  prob- 
lems incident  to  small-plant  operation.  One  great 
source  of  annoyance  mentioned  was  poor  wiring  of 
houses  in  the  small  towns,  forcing  the  utility  to  operate 
a  house-wiring  department.  He  also  mentioned  the 
difficulties  of  small  utilities  in  keeping  records  re- 
quired by  the  Corporation  Commission.  Good  account- 
ants are  required  and  cannot  be  obtained  at  the  salaries 
the  small  plants  can  afford. 

Discussion  brought  out  the  fact  that  some  small 
plants  eliminated  defective  house  wiring  through  in- 
competent men  by  having  a  wiring  firm  in  a  larger  city 
do  the  work. 

D.  E.  Nims,  Oklahoma  Gas  &  Electric  Company,  in 
his  paper  on  "Industrial  Power,"  advocated  talking 
from  the  standpoint  of  so  much  per  unit  product  of  the 
factory  and  not  in  kilowatt-hours,  maximum  demand, 
etc.  He  told  of  securing  business  by  solving  problems 
of  manufacturers. 

On  Friday  morning,  May  11,  W.  B.  Clayton,  General 
Electric  Company,  made  an  address  on  "Meters  and 
Meter  Testing."  One  town  was  losing  $144  a  month 
from  slow  meters  in  the  business  section  alone.  He  said 
that  95  per  cent  of  installed  meters  will  run  slow  and 
not  fast  after  a  few  years'  service,  and  that  the  ex- 
pense of  buying  test  equipment  will  be  more  than  re- 
couped through  increased  revenue. 

Corporation  Commissioner  Campbell  Russell  made  an 
address  in  the  afternoon  on  "Protection  of  the  Utilities 
in  Their  Legitimate  Investments  and  Business."  He 
said  that  speculation  had  no  place  in  a  public  utility, 
and  that  the  commission  was  for  the  protection  of  the 
utility  as  well  as  the  public. 

J.  W.  Shartel  in  the  discussion  brought  out  points  in 
which  the  utilities  should  be  protected.  They  should  not 
be  required  to  file  so  many  reports  containing  the  same 
material  with  so  many  regulating  bodies. 

At  the  annual  banquet  on  Friday  evening  J.  W. 
Shartel  was  toastmaster.     Talks  were  made  by  several 
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manager!  on  the  value  of  organization  and  education 
for  public  utilitii 

On  Saturday  morning,  May  1^.  Prof.  L  C.  Lichty 
read  ■  paper  on  the  "Burning  oi  Coal  Under  Boilers," 
and  brought  oul  t iu>  fad  that  the  United  states  Bureau 
oi  Minis  had  found  that   tor  complete  combustion  of 

Coal  the  same  amount   of  air  must   be  put  on  top  of  the 

fuel  bed  as  is  forced  through  the  grates. 
iv  \v    Pembleton  read  a  paper  on  the  extraction  of 

gasoline    from    natural   gas   and    its  effect    on    the    ll.t.u. 

content. 

The  following  officers  were  elected:  President,  P.  I). 
Shaffer,  Chickasha  Gas  A  Electric  Company;  first  vice- 
president,  J.  V.  Owens,  Muskogee  Gas  &  Electric  Com- 
pany; second  vice-president,  W.  H.  Vorce,  Choctaw 
Light  &  Power  Company,  McAlester;  secretary-treas- 
urer, Trot.  I..  YV.  \Y.  Morrow,  University  of  Oklahoma, 
Norman.  Directors:  F.  W.  Insull,  Public  Service  Com- 
pany, Tulsa;  R.  K.  Johnson,  Washita  Electric  Company, 
Pauls  Valley ;  C.  H.  Kretz,  Okmulgee  Ice  &  Light  Com- 
pany; R.  E.  Whitenack,  Kingfisher  light  and  water 
plant. 


ARKANSAS  UTILITY  OPERATORS 

HOLD  TENTH  CONVENTION 

Attendance   at   Pine   Bluff   Meeting   Larger   than   at 

Past  Conventions — S.  E.  Dillon  the 

New  President 

The  tenth  annual  convention  of  the  Arkansas  Asso- 
ciation of  Public  Utility  Operators  was  held  at  the  Hotel 
Pines,  Pine  Bluff,  Ark.,  on  May  16-18.  The  attendance 
surpassed  all  past  conventions  in  the  number  of  com- 
panies represented,  thirty-five  public  utility  plants  in 
the  State  having  delegates  at  the  meeting. 

The  following  papers  were  read:  "Commercial  Effi- 
ciency," by  P.  T.  Phillips,  Little  Rock  Railway  & 
Electric  Company,  Little  Rock,  Ark.;  "The  Electric 
Range  and  Its  Advantages  for  Increasing  the  Central 
Station  Load,"  by  C.  A.  Meier,  Westinghouse  Electric 
&  Manufacturing  Company,  St.  Louis,  Mo. ;  "The  Appli- 
cation of  Electric  Drive  to  Arkansas'  Chief  Industries," 
by  E.  W.  Smith,  General  Electric  Company,  St.  Louis, 
Mo. ;  "The  Increase  of  Taxes  on  Corporations,"  by  S.  E. 
Dillon,  Citizens'  Electric  Company,  Hot  Springs,  Ark.; 
"Relations  of  the  Jobber  to  the  Central  Station,"  by  L. 
S.  Hunt,  Commercial  Electric  Supply  Company,  St. 
Louis,  Mo.;  "Alternating-Current  Motors,"  by  Lee  B. 
Roseborough,  Wagner  Electric  Manufacturing  Com- 
pany, St.  Louis,  Mo.,  and  "Lightning  Arresters  as  Ap- 
plied to  2300-Volt  Distribution  Systems,"  by  J.  L. 
Longino,  Arkansas  Light  &  Power  Company,  Arkadel- 
phia,  Ark. 

The  officers  elected  for  the  new  year  are:  President, 
S.  E.  Dillon,  general  manager  Citizens'  Electric  Com- 
pany, Hot  Springs,  Ark.;  first  vice-president,  E.  T. 
Reynolds,  manager  Arkansas  Light  &  Power  Company, 
Paragould,  Ark.;  second  vice-president,  P.  T.  Phillips, 
engineer  Little  Rock  Railway  &  Electric  Company,  Little 
Rock,  Ark.;  secretary-treasurer,  R.  B.  Fowles,  auditor 
the  Pine  Bluff  Company,  Pine  Bluff,  Ark. 

The  next  meeting  will  be  held  in  Hot  Springs,  Ark., 
in  1918  at  a  date  to  be  selected  by  the  executive  com- 
mittee. Dean  W.  N.  Gladson  of  the  electrical  depart- 
ment of  the  University  of  Arkansas  was  elected  to  hon- 
orary membership. 


WKSTINGHOUSK  COMPANY 

DOKS  A  LARGE  BUSINESS 

Value   oi    Unfilled    Orders    for    Regular   Products   of 
the  Company  on  March  31,  igi 7,  Increased 
Ko  Per  Cent  Over  Last  Year 
Sales     hilled     and     mt     income     Of     tin-     WestlnghOUSt 

Electric  &  Manufacturing  Company  In  the  fiscal 

ended    March    .'M,    l'.»17,    were   grcatl}     in   OXCeSl    ol    any 

previous  year  in  the  history  of  the  company.  Sales 
billed  amounted  to  $89,689,442,  as  compared  with 
$50,269,240  in  the  preceding  year,  an  increase  of 
$89,270,202,  or  78.1  per  cent. 

The  value  of  unfilled  orders  on  March  81,  1917,  for 
the  regular  products  of  the  company  was  $89,776,789, 
as  compared  with  $22,097,995  on  the  same  date  last 
year,  a  gain  of  $17,678,744,  or  80  per  cent. 

Report  of  Chairman  Tripp 

In  the  annual  report  to  stockholders  Guy  E.  Tripp, 
chairman  board  of  directors,  said  in  part: 

"The  completion  of  large  orders  for  munitions  con- 
tributed largely  to  the  results  for  the  year,  although 
sales  billed  and  net  income  for  the  regular  products 
of  your  company  show  large  increases  over  any  preced- 
ing year. 

"The  amount  of  taxes,  federal,  state  and  county,  paid 
or  accrued  during  the  year  is  in  excess  of  $2,000,000. 

"Owing  to  a  strike  of  the  employees  the  main  works 
of  the  company  at  East  Pittsburgh  were  closed  from 
April  21,  1916,  to  May  16,  1916. 

"The  net  income  for  the  year,  $18,079,889,  increased 
the  surplus  of  $9,246,707  as  of  March  31,  1916,  to  a 
gross  surplus  of  $27,326,596. 

"Dividends  were  declared  for  the  full  year  at  7  per 
cent  per  annum  upon  the  preferred  stock  and  upon  the 
common  stock  at  the  rate  of  6  per  cent  per  annum  for 
the  first  and  second  quarters  and  at  7  per  cent  per 
annum  for  the  third  and  fourth  quarters. 

"For  the  purpose  of  increasing  the  reserve  account 
$5,000,000  has  been  appropriated  from  surplus. 

"The  net  surplus  as  of  March  31,  1917,  is  $18,105,298, 
as  compared  with  $9,246,707  on  March  31,  1916. 

"The  property  and  plant  account  shows  a  net  increase 
during  the  year  of  $1,499,805.  This  increase  is  almost 
wholly  accounted  for  by  expenditures  for  real  estate 
and  buildings  and  equipment  of  a  factory  at  Milwaukee 
for  the  manufacture  of  incandescent  lamps,  real  estate 
at  Trenton,  N.  J.,  for  another  lamp  factory,  and  real 
estate  at  Essington,  near  Philadelphia,  Pa.,  for  a  large 
extension  of  your  general  manufacturing  facilities. 
This  latter  tract  of  land  comprises  approximately  500 
acres,  and  the  erection  of  buildings  on  the  site  is  now 
in  progress. 

"Depreciations  of  buildings  and  equipment  and  ex- 
penditures for  extensions,  renewals  and  betterments  of 
plant  and  equipment  were  written  off  to  the  amount  of 
$6,473,066. 

"Investments  in  other  companies  increased  $2,493,- 
825,  which  chiefly  represents  additional  shares  of  the 
Electric  Properties  Corporation  and  Canadian  West- 
inghouse Company  acquired  during  the  year. 

"The  current  and  working  assets,  viz.,  cash,  accounts 
and  notes  receivable  and  inventories,  reflect  unusual 
increases  due  to  the  greatly  increased  volume  of  busi- 
ness completed  during  the  year  and  orders  in  hand. 

"In  addition  to  current  collections  the  item  of  ac- 
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counts  receivable  will  be  reduced  by  a  cash  payment  of 
more  than  $11,000,000  from  the  British  government  on 
account  of  munitions,  which  will  be  due  on  or  before 
July  10  next. 

"By  the  sale  in  February,  1917,  of  $15,000,000  addi- 
tional common  stock  and  the  conversion  of  more  than 
$3,000,000  bonds,  the  total  outstanding  stock  was  in- 
creased during  the  year  to  $74,812,650.  The  balance. 
$2,247,000,  of  the  convertible  sinking  fund  5  per  cent 
bonds  issued  in  1915,  outstanding  on  Oct.  1,  1916,  were 
called  for  redemption  on  Jan.  1,  1917.  All  but  $71,000 
face  value  of  these  bonds  were  converted  into  common 
stock  before  the  redemption  date. 

"Your  company  has  outstanding  bank  loans  to  the 
extent  of  $15,100,000.  These  loans  were  made  neces- 
sary by  the  large  amount  of  capital  invested  in  working 
and  current  assets,  including  the  amount  due  from  the 
British  government,  reference  to  which  has  been  made 
above,  and  the  maintenance  of  a  large  cash  balance  in 
excess  of  $12,000,000. 

"This  report  does  not  include  the  operations  of  the 
Westinghouse  Machine  Company  nor  are  the  assets  and 
liabilities  of  that  company  included  in  the  balance  sheet. 
By  the  acquisition  during  the  year  of  additional  shares 
of  stock  of  the  machine  company,  your  company  now 
owns  more  than  98  per  cent  of  the  outstanding  share 
capital  of  that  company.  A  plan  for  the  merger  of  the 
machine  company  with  the  Westinghouse  Electric  & 
Manufacturing  Company  is  now  under  consideration. 

Munitions  Orders 

"In  the  manufacture  of  Russian  rifles  for  the  British 
government,  the  New  England  Westinghouse  Company 
encountered  serious  delays  and  difficulties,  through 
various  causes,  most  of  them  beyond  its  control  or  re- 
sponsibility. In  October,  1916,  the  Anglo-Russian  Com- 
mission located  in  New  York  recognized  the  company's 
claim  for  extensions  of  the  original  dates  of  delivery 
and  approved  an  arrangement  based  on  the  new  dates 
proposed  by  the  company.  Early  in  the  present  year, 
however,  the  New  England  company  was  advised  that 
this  arrangement  could  not  be  consummated  and  that  a 
new  arrangement  was  desired.  As  the  result  of  fur- 
ther negotiations  a  modified  agreement  has  now  been 
made  under  which  the  initial  order  has  been  reduced 
to  1,000,000  rifles  at  an  increased  price  per  rifle  and 
the  time  of  delivery  materially  extended.  The  British 
government  is,  however,  given  an  option  to  increase  the 
number  of  rifles  to  the  original  number,  viz.,  1,800,000, 
in  which  case  the  original  price  is  to  be  reinstated. 

"The  new  contract  also  provides  that  the  British  gov- 
ernment shares  equally  with  the  New  England  company 
in  all  profits  and  also  guarantees  your  company  and  the 
New  England  company  against  any  loss  exceeding 
$5,000,000  in  any  contingency  whatever  under  this  con- 
tract or  as  the  result  of  the  investment  in  connection 
therewith.  In  view  of  the  unusually  prosperous  year 
just  closed,  your  directors  have  thought  it  a  conserva- 
tive policy  to  set  aside  this  amount  in  a  special  reserve. 
As  this  amount  is  included  in  the  advances  already 
made  the  New  England  Westinghouse  Company,  and 
as  the  British  government  will  advance  all  needed  funds 
•  hereafter,  there  will  be  no  further  drafts  upon  the  cash 
resources  of  your  company  on  account  of  the  rifle 
!  contract. 

"With  the  exception  of  the  contracts  with  the  British 


government  for  the  manufacture  of  Russian  military 
rifles,  which  are  being  carried  out  by  the  New  England 
Westinghouse  Company  under  a  modified  contract  here- 
inbefore referred  to,  the  company  has  no  uncompleted 
munitions  contracts  for  foreign  governments  on  its 
books,  all  such  contracts  having  been  completed  or 
canceled. 

"The  large  increase  in  the  volume  of  business  done 
during  the  year  called  for  unusual  effort  on  the  part  of 
the  officers  and  employees  of  your  company,  and  the 
board  of  directors  has  pleasure  in  acknowledging  the 
enthusiastic  service  and  co-operation  that  made  possible 
the  satisfactory  results  obtained." 

Earnings  for  three  years  compare  as  follows: 


Year  Ended  March  31  1917 
Gross  earnings — sales  billed. .  $89,539,442 
Cost  of  sales — cost  of  manu- 
facture, including  deprecia- 
tions of  property  and  plant 
and  all  selling,  adminis- 
tration and  general  ex- 
penses and  all  taxes 72,077,752 


1916 
$50,269,240 


1915 
$33,671,48^ 


40,839,344        31,109,073 


Net    manufacturing    profit $17,461,690        $9,429,896        $2,562,412 

Other   income    1,386,547  1,106,730  1,158,527 


Gross  income  from  all  sources.  $18,848,237     $10,536,626 

Less — inventory  adjustments, 
inactive  apparatus  and  ma- 
terial scrapped,  bad  accounts 
and  extraordinary  items 
of  expense  charged  to  in- 
come      *  • 


$3,720,939 


442,277 


Net    income   applicable   to   in- 
terest and  other  charges.  .  .$18,848,237     $10,536,626        $3,278,662 
Interest  charges 768,348  869,837  1,268,918 


Net  income  available  for  divi- 
dends and  other  purposes.  . $18,079,889 


$9,666,789        $2,009,744 


♦Included  in  cost  of  sales. 


ELECTRIC  VEHICLE  SECTION 

MEETING  IN  CHICAGO 

Announcement    of    Commonwealth    Edison    Garage 
Plan  and  Results  of  Successful  Parking  Arrange- 
ment Shown — D.  M.  Simpson  Elected  Chairman 

The  feature  of  the  annual  meeting  of  the  Chicago 
Electric  Vehicle  Section  of  the  National  Electric  Light 
Association  was  the  announcement  by  E.  W.  Lloyd,  gen- 
eral contract  agent  Commonwealth  Edison  Company,  of 
the  electric-truck  garage  plan  reported  on  page  1080  of 
this  issue. 

W.  P.  Kennedy,  consulting  engineer,  New  York,  in 
speaking  of  the  plan  said  the  impression  is  abroad 
that  motor  trucks  have  superseded  many  more  horses 
than  they  actually  have  displaced.  Only  2  to  3  per  cent 
fewer  horses  are  in  use  by  Chicago  trucking  interests 
to-day  than  there  were  several  years  ago.  It  is  true 
that  the  increase  in  business  has  been  taken  care  of 
largely  by  motor  trucks,  but  there  are  still  in  the  city 
between  60,000  and  70,000  horses,  which  might  better 
be  replaced  by  electric  vehicles.  The  time  to  enter 
upon  such  a  garage  venture  is  particularly  opportune 
since  experience  shows  that  the  war  has  increased  elec- 
tric vehicle  business  in  England  500  per  cent.  Mr. 
Kennedy  said  that  he  considered  the  opportunity  before 
manufacturers  of  industrial  electric  trucks  and  tractors 
to  be  almost  without  parallel  in  the  history  of  any 
business. 

George  B.  Foster,  retiring  chairman  of  the  section, 
spoke  highly  of  the  work  of  committees  and  praised 
particularly  the  results  obtained  under  the  electric 
vehicle  parking  service.  This  service  handled  3235  cars 
in  1916,  and  thus  far  in  1917  the  total  is  1221  ;  there 
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have  been  practically  no  accidents  worth  mention.    The 
average  operating  expense  in  connection  with  the  sen 
which  la  borne  by  association  members  Interested, 
i  month. 
rii<   e   officers   were   elected    foi    the  ensuing 
Chairman,  i>.  M.  Simpson,  General  Lead  Batteries  Com 
pany;    vice-chairman,   w.    F.    Bauer,    Edison   Stoi 
Batter}   Company;  secretary,  L.  C.  Spake,  Kim  rail  \i 
World. 


CHICAGO  SERVICE  PLAN  FOR 

ELECTRIC  PASSENGER  CARS 

Garage  Man  Otters  Unlimited  Mileage  Arrangement 

with  New  Electric  Vehicles — Advantages 

for   the   Customer 

Harry  Salval  of  the  Fashion  Automobile  station, 
Inc.,  Chicago,  agent  for  the  Milburn  electric  car,  has 
developed  a  battery  rental  and  exchange  plan  in  con- 
nection with  the  sale  of  new  cars.  This  was  announced 
almost  simultaneously  with  the  Commonwealth  Edison 
Company's  trucking-service  plan,  but  there  is  no  direct 
relation  between  them. 

Under    the    Fashion    garage    plan    the    Milburn    car, 


Important 
Notice 


Here  is  the  most  important  announcement 
ever  made  in  the  electric  car  field. 
You  can  enjoy  uninterrupted  mileage  service  in  a 

Milburn  Light  Electric 

by  means  of  the  new  Exchange  Power  System. 

This  is  an  exclusive  Milburn  feature. 

No  more  delays  for  recharging. 

Drive  your  Milburn  as  far  as  you  like. 

Our  service  stations  in  various  parts  of  the 
city  will  furnish  you  with  new  power  quick- 
er than  you  can  refill  a  gasoline  tank. 

You  are  on  your  way  again  in  a  jiffy  and  pay 
only  for  the  power  you  use. 

Fashion  Automobile  Station,  Inc. 

Dutnixxton.  Chtcvgo,  tlL 

Corner  51st  Street  and  Cottage  Grove  Avenue 

IV  mo  nitration  tod  catalog  without  obligation.    Trite  oj>.  or  phooe  Oakland  1116 

>  Mtlbro 
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ANNOUNCEMENT   OF    BATTERY   PLAN    FOR   ELECTRIC    CARS 

minus  the  battery,  is  sold  for  $1,485.  The  battery  for 
the  car  is  rented  for  $15  a  month  plus  $1  per  battery 
change.  The  cars  are  equipped  with  a  specially  de- 
signed battery  rack  so  that  the  battery  may  be  changed 
in  two  and  five-tenths  minutes,  or  in  less  time  than  it 
takes  to  fill  a  gasoline  tank.  Changes  can  be  made  at 
any  of  five  stations  strategically  located  in  Chicago  and 
its  suburbs. 

This  plan  supplies  the  user  with  unlimited  mileage 
from  a  standard  battery;  it  relieves  him  of  investment 
in  a  battery ;  it  assures  him  that  his  battery  will  always 
be  under  expert  care  and,  should  he  be  out  of  the  city, 
it  permits  him  to  eliminate  battery  costs  and  deprecia- 
tion during  periods  longer  than  one  month. 


ELECTRIC  TRUCK  SERVICE 

OF  COMMONWEALTH  EDISON 

Chicago  Company  inaugurating  .1  System  for  Garag- 
ing, Charging  and  Completely  Maintaining  Elec- 
tric Trucks  on  an  Annual  Contract  Batip 

The  Commonwealth  Edison  Company,  Chicago,  has 
decided  (<>  offer  complete  garage  and  maintenance 
ice  for  commercial  electric  vehicle  ai  pecifii  rat<  pet 
annum  on  long  term  contracl  ,  This  service  will  be  0 
comprehensive  as  to  cover  all  the  doubtful  elements  of 
transportation  expense,  and  will  enable  a  customer  to 
determine  all  operating  costs  in  advance. 

The  service  will  cover  first  the  ordinary  garaging  or 
storage  charges,  including  cleaning  and  care  of  vehicles. 
Second,  it  will  include  energy  for  battery  charging.  It 
will  provide  for  maintenance  or  upkeep  of  the  wearing 
parts  of  the  vehicle,  including  tires,  battery  and  me- 
chanical parts.  "Maintenance"  will  also  i-nvt'i  minor 
repairs,  painting  the  body  at  specified  intervals,  re- 
touching and  varnishing  at  intermediate  times.  The 
owner  will  pay  the  driver's  wages,  insurance  and  the 
cost  of  damage  by  accident. 

Only  new  trucks  will  be  accepted  for  the  service. 
The  rate  for  each  size,  equipped  with  standard  battery, 
will  be  a  flat  figure  per  annum,  payable  monthly  in  equal 
amounts.  Trucks  equipped  with  batteries  of  sizes  larger 
than  standard  will  be  charged  for  at  proportionally 
higher  rates.  The  working  radius  of  the  truck  which 
the  flat  rate  is  intended  to  cover  is  that  amount  of  serv- 
ice which  can  be  procured  from  one  charge  of  the  bat- 
tery daily.  If  the  work  to  be  done  should  be  greater 
than  this  and  should  require  additional  charging  during 
the  day,  or  the  use  of  extra  batteries,  the  flat  rate  will 
be  increased  accordingly.  Thus  the  whole  system,  while 
based  on  a  flat  rate  for  minimum  service,  is  really  a 
measured-service  scheme,  depending  upon  requirements 
of  the  user. 

The  Commonwealth  Edison  Company  is  having  a  large 
service  station  erected  at  Jackson  Boulevard  and  Mor- 
gan Street,  close  to  the  trucking  center  just  west  of 
the  "loop"  district.  This  station  should  be  ready  by  the 
end  of  the  summer,  and  it  will  render  service  to  100 
electric  trucks.  Should  this  space  be  taken  up  quickly, 
additional  space  will  be  provided  in  the  same  neighbor- 
hood for  a  further  trial  of  the  proposed  service.  The 
company  is  planning  to  establish  other  stations  as  the 
project  develops,  beginning  with  one  on  the  north  side 
and  one  on  the  south  side  of  the  "loop"  district,  if  the 
first  undertaking  demonstrates  a  satisfactory  demand 
for  this  type  of  service. 

The  company  will  employ  a  specially  qualified  staff  to 
develop  and  conduct  this  service.  Salesmen,  supple- 
mented by  the  service  of  transportation  engineers,  will 
be  able  to  present  to  prospective  customers  having  large 
horse-truck  equipment  facts  and  figures  which  will  fully 
satisfy  them  as  to  their  present  expense,  and  will  present 
subsequent  statements  which  will  prove  the  reduced  ex 
pense  to  be  effected  by  substituting  electric  trucks. 

Considerable  research  work  has  been  done  to  deter 
mine  size,  location  and  other  characteristics  concern- 
ing the  principal  horse-truck  equipment  now  in  Chicago. 
By  an  intensive  campaign  the  company  will  be  able  to 
show  local  truck  owners  how  to  purchase  electric  trucks 
from  the  manufacturer  and  operate  them  at  a  saving 
over  present  equipment. 
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DISTRIBUTION  OF  NIAGARA, 

LOCKPORT  &  ONTARIO  POWER 

I   Company  Sells  47  Per  Cent  to  Distributing  Properties, 
30  Per  Cent  to  Industrials  and  23  Per 
Cent  to  Railways 
Distribution    of    the    power    sales    among    different 
classes  of  consumers  is  shown  by  the  annual  report  of 
the  Niagara,  Lockport  &  Ontario  Power  Company  for 
I    1916.     Reaching  a  present  population  of  1,400,000  in  a 
I    rapidly   growing   territory,   the   sales   of   the   company 
!    were  distributed : 

To   corporations   distributing   electricity   in   Oswego, 
Syracuse,   Rochester,   Auburn,   Geneva,  Batavia,   Lock- 
1   port  and  numerous  smaller  municipalities  and  municipal 
I    lighting  plants,  47  per  cent. 

To  industrial  companies,  30  per  cent. 
To  electric  railways  operating  1100  miles  of  track  in 
cities  and  suburban  sections  of  western  and  central  New 
York,  23  per  cent. 

Fred  D.  Corey,  the  president,  says  in  the  report: 
"Having  in  mind  the  desirability  of  a  well-balanced 
power  supply,  the  directors  have  from  time  to  time  by 
purchase  or  lease  added  to  the  company's  sources  of 
supply.  At  present  the  power  sold  comes  from  four 
different  generating  stations,  all  operating  in  parallel 
and  located  at  widely  separated  points  within  or  adja- 
cent to  the  territory  served  by  the  companies. 


PACIFIC  GAS  &  ELECTRIC  TO 

DEVELOP  PIT  RIVER  POWER 

Five- Year    Construction    Program,    Involving    $17,- 

500,000  and  180,000  Hp.,  to  Be  Handled 

by  Large   Company 

The  Pacific  Gas  &  Electric  Company  announces  that 
it  will  take  over  at  once  construction  work  on  the  Big 
Bend  project  on  Pit  River,  developing  rights  secured 
recently  from  the  Mount  Shasta  Power  Corporation. 
The  power  house  site  is  about  60  miles  (96.6  km.)  north- 
east of  Redding  and  is  served  by  drainage  basins  of 
4385  square  miles  (11,357.15  square  km.;,  from  which 
the  minimum  flow  is  about  2400  second-ft.  (67.2  cu.  m. 
per  second).  The  head  utilized  will  be  about  940  ft. 
(282  m.),  and  at  minimum  flow  it  is  expected  that  180,- 
000  hp.  will  be  developed.  The  installed  capacity  is  to 
be  200,000  kw. 

The  construction  involves  a  diversion  dam  which  will 
divert  the  stream  into  a  7-mile  (11.27-km.)  conduit,  of 
which  6  miles  (9.36  km.)  will  be  in  tunnel  and  one  mile 
(1.61  km.)  in  reinforced-concrete  pipe.  The  tunnel  is  to 
have  a  grade  of  1  in  1000  and  will  be  kept  under  a  head 
of  about  50  ft.  (15  m.).  Small  storage  capacity  suffi- 
cient for  daily  load  fluctuations  will  be  provided  in  the 
forebay. 

The  present  construction  schedule  calls  for  the  follow- 
ing expenditures:  First  year,  $300,000;  second  year, 
$1,500,000;  third  year,  $2,000,000;  fourth  year,  $7,- 
000,000;  fifth  year,  $6,700,000;  total,  $17,500,000.  Wa- 
terwheels  and  generators  are  to  be  purchased  last  so 
as  to  afford  the  advantage  of  such  improvements  in  de- 
sign as  may  take  place. 

This  year's  work  is  to  be  a  continuation  of  the  two 
exploration  tunnels  begun  by  the  Mount  Shasta  Com- 
pany. These  tunnels  are  now  7  ft.  by  7  ft.  (2.1  m.  by 
2.1  m.)  in  section.     They  will  probably  be  advanced  as 


the  top  headings  for  a  larger  bore.  A  tunnel  20  ft. 
(6  m.)  in  diameter  is  to  be  the  size  for  supplying  the 
plant  now  proposed.  Voltage  of  the  transmission  line  to 
connect  with  the  company  system  has  not  been  decided 
but  will  not  be  less  than  110,000  volts.  The  State  Water 
Commission  estimates  a  total  of  412,000  hp.  available  on 
the  Pit  River  without  storage. 


CAPITAL  REQUIREMENTS 

NOT  TO  BE  DIMINISHED 

Vice-President     Hockenbeamer     of     Pacific     Gas     & 

Electric  Company  Discusses  Construction 

Outlays,  Higher  Costs  and  Rates 

At  the  recent  annual  meeting  of  stockholders  of  the 
Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal., 
A.  F.  Hockenbeamer,  vice-president  and  treasurer, 
showed  that,  notwithstanding  the  cessation  of  the  tem- 
porary exposition  revenue  of  1915,  the  gross  business 
in   1916  increased  $85,000  over  the  total  of  1915. 

In  speaking  of  the  fact  that  expenses  and  taxes  in 
1916  increased  $353,000,  causing  a  decline  in  net  oper- 
ating revenue  of  $138,000,  Mr.  Hockenbeamer  said: 

"We  have  selected  twenty-nine  representative  articles 
that  are  in  common  use  in  our- gas  and  electric  depart- 
ments, and  taking  the  actual  quantities  of  these  bought 
by  us  in  1916  and  applying  to  these  quantities  prices 
prevailing  before  the  outbreak  of  the  war,  prices  a  year 
ago  and  prices  now  prevailing,  obtained  the  following 
results:  Cost  at  prices  in  January,  1914,  $617,000;  cost 
at  prices  in  January,  1916,  $796,000;  cost  at  prices  in 
January,  1917,  $1,242,000.  This  excludes  oil,  which 
has  gone  up  more  than  50  per  cent  and  at  present  prices 
will  cost  us  about  a  million  dollars  more  in  1917  than 
it  cost  in  1916. 

"It  will  be  noted  from  the  foregoing  that  be- 
tween January,  1914,  and  January,  1916,  there  was  an 
average  advance  in  the  cost  of  materials  of  29  per  cent, 
and  between  January,  1916,  and  January,  1917,  a  fur- 
ther advance  of  72  per  cent,  the  total  advance  for  the 
entire  period  of  three  years  being  101  per  cent.  Since 
this  compilation  was  made  prices  have  gone  up  still 
more.  There  is  no  public  regulation  to  limit  the  prices 
and  profits  which  we  are  compelled  to  pay  for  supplies. 

"In  1910  our  taxes  were  $383,000.  In  1916  they  were 
$973,000,  an  increase  of  $590,000,  or  154  per  cent  in 
five  years.  During  this  period  gross  revenues  increased 
35  per  cent  and  net  revenues  50  per  cent.  During  the 
present  year  there  will  be  a  further  increase  in  our 
taxes,  irrespective  of  any  increase  brought  about  by 
larger  earnings  or  by  'war  taxes.'  " 

Mr.  Hockenbeamer  expressed  confidence  that  the 
growth  of  the  future  will  fully  equal  that  of  the  past, 
and  that  the  new  money  invested  in  the  business  dur- 
ing the  last  five  years,  pretty  close  to  $25,000,000,  is 
a  fair  measure  of  the  additional  investment  that  will 
have  to  be  made  in  the  next  five  years. 

Taking  only  the  more  important  items  of  work,  the 
company  has  to-day  more  than  $2,000,000  of  construc- 
tion under  way.    Mr.  Hockenbeamer  added: 

"In  the  circumstances  of  higher  taxes  and  higher 
costs  for  practically  everything  that  enters  into  their 
products,  including  new  capital,  it  is  essential  that 
utilities  be  permitted  to  recover  these  greater  outlays 
in  their  rates  unless  development  is  to  be  arrested  or 
brought  to  a  standstill." 
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Recent  Court 
Decisions 
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involving   electric  light,    power   and 
other  public  hi ilitj  companies. 


Commluion    Not    Bound    to    Acquire 

Information      Entirely      from      Evidence 

Produced  Before  It.— The  Public  Serv 
ommission  as  an  administrative 
and  regulative  body  is  not  bound  to  ac- 
quire its  information  concerning  all 
matters  involved  in  a  proceeding  before 
it  entirely  from  the  evidence  of  wit- 
nesses or  other  evidence  produced  he- 
fore  it,  hut  may  take  into  consideration 

the  results  of  its  general  investigations, 

general  information  upon  a  given  sub- 
ject within  its  powers,  and  all  matters 
which  affect  the  matter  and  concerning 
which  it  must  determine  the  facts,  the 
Supreme  Court  of  Washington  held 
(163  P.  1143). 

Power  of  Freeholders  in  Relation  to 
Public  Service  Commission. — A  law  au- 
thorizing the  freeholders  of  certain 
cities  to  form  and  adopt  a  charter  for 
their  government  does  not  authorize 
them  to  assume  all  powers  the  State 
may  exercise  within  the  city  limits,  but 
only  those  powers  incident  to  the  city 
as  a  municipality  or  which  concern  mat- 
ters of  purely  local  government,  and 
the  St.  Louis  charter  clauses  empow- 
ering the  city  to  regulate  the  construc- 
tion, maintenance,  etc.,  of  public  util- 
ities, to  compel  reasonable  extensions 
of  facilities  for  such  service,  giving  the 
Board  of  Aldermen  full  power  to  regu- 
late charges  and  establish  necessary 
requirements  to  secure  efficient  use, 
service  and  products  of  public  utilities, 
are  invalid  as  conflicting  with  the 
powers  given  the  Public  Service  Com- 
mission over  public  utilities  wherever 
they  may  be  situated  in  the  State,  ac- 
cording to  the  Supreme  Court  of  Mis- 
souri (192  S.  W.,  958). 

Use  of  Public  Lands  for  Electrical 
Generating  Purposes. — No  right  to  use 
the  public  lands  as  sites  for  works  em- 
ployed in  generating  and  distributing 
electric  power  can  be  founded  upon  the 
provisions  of  the  act  of  March  3,  1891, 
relating  to  rights-of-way  for  ditches, 
canals  and  reservoirs  for  the  purpose 
of  irrigation,  and  calling  for  the  filing 
of  maps  of  location  which  are  to  be 
effective  and  noted  upon  the  public  rec- 
ords when  approved  by  the  Secretary 
of  the  Interior,  or  upon  the  provisions 
of  the  act  of  May  11,  1898,  permitting 
rights-of-way  "approved"  under  the 
earlier  statute  to  be  used  for  certain 
additional  purposes,  including  the  de- 
velopment of  power  "as  subsidiary  to 
the  main  purpose  of  irrigation,"  where 
no  maps  of  location  have  been  filed  or 
approved  and  where  the  rights-of-way 
are  not  claimed  merely  for  ditches, 
canals  or  reservoirs,  and  irrigation  is 
neither  the  sole  nor  the  main  purpose 
for  which  any  part  of  the  asserted 
rights-of-way   is   used,  it  was  held  by 


B,  Supreme  Couri  (81  B.  C  . 
Tbo  e  a bo  ha\ a  n<>t  confoi tned  t"  I be 
requiremenl  -   <>f   the   ad    of    Feb     I  <. 
1901,  and  I  [ved  no  pern 

or  license  under  it  can  'hum  no  righl 
under  ucb  ital  ute  to  u  is  the  public 
land  tor  w  orks  emploj  ed   In 

generating  or  distributing  electric 
power.     The   righl    to   use   the   public 

land      ill   forest    reservation!  as  sites   for 

works  employed  in  generating  and  dis- 

tributing   electric    power   some   of   which 
d    iii   adjacent    or  distant    towns,  or 

to  those  who  are  engaged  in  mining  or 
milling  or   in   reducing  ores,  ws 
given  by  the  ad  of  Feb.  1,  L905,  which 
provided  for  rights-of  way  in  forest  re- 

for  ditches,  canals,  reservoirs 
and  the  like  (making  no  provision  for 
power  houses,  transmission  lines  or  sub- 
sidiary structures)  "for  municipal  or 
mining  purposes  and  for  the  purpo  e 
of  the  milling  and  reduction  of  ores." 
No  understanding  and  agreemenl  with 
the  officers  or  agents  of  the  United 
States  can  estop  the  government  from 
questioning  the  rights  to  use  the  public 
land  in  forest  reservations  as  sites  for 
works  employed  in  generating  and  dis- 
tributing electric  power.  The  United 
States  is  not  estopped  to  question  the 
right  to  use  public  lands  in  forest  res- 
ervations or  sites  for  works  employed 
in  generating  and  distributing  electric 
power  because  the  agents  in  the  For- 
estry Service  and  other  government 
officers  and  employees,  with  knowledge 
of  what  the  power  companies  were  do- 
ing, not  only  did  not  object  thereto  but 
impliedly  acquiesced  therein  until  after 
the  works  were  completed  and  put  into 
operation.  Those  using  the  public  lands 
in  forest  reservation  as  sites  for  works 
employed  in  distributing  electric  power 
without  seeking  a  license  or  permit 
under  the  act  of  Feb.  15,  1901,  or  con- 
forming or  offering  to  conform  to  all 
lawful  administrative  regulations  pro- 
mulgated under  that  statute,  are  not  in 
a  position  to  complain  that  some  of  such 
regulations  go  beyond  what  is  appro- 
priate for  the  protection  of  the  inter- 
ests of  the  United  States  and  are 
unconstitutional,  unauthorized  and  un- 
reasonable. Congressional  enactments 
providing  or  recognizing  that  rights  to 
the  use  of  water  in  streams  running 
through  the  public  lands  and  forest 
reservations  may  be  acquired  in  accord- 
ance with  local  laws  have  no  applica- 
tion to  a  controversy  over  the  right  to 
use  the  public  lands  and  forest  reser- 
vations as  sites  for  works  employed  in 
generating  and  distributing  electric 
power.  Appropriate  compensation  to 
the  United  States  for  the  past  use  and 
occupancy  of  public  lands  in  forest  res- 
ervations as  sites  for  works  employed 
in  generating  and  distributing  electric 
power  without  the  consent  of  the  United 
States  and  contrary  to  its  laws  should 
be  included  in  a  decree  enjoining  such 
use,  and  should  be  measured  by  the 
reasonable  value  of  the  occupancy  and 
use,  considering  its  extent  and  dura- 
tion, and  not  by  the  scale  of  charges 
fixed  by  administrative  regulations 
promulgated  by  the  act  of  Feb.  15, 
1901,  for  use  and  occupancy  under  a 
license  or  permit  granted  under  that 
statute. 
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Bondn  Limited  to  Amount  of  Capital 

In    a    decision    affecting    the    I 
City  Light  &  Power  Company,  th< 
BOUri    Public    Service    (  ..mini    .ion    holds 
that    manufacturing    and    bu    in<         cor- 
porations, including  public  Bervice  util- 
ities owning  and  operating  electric  ] i ^rht 

and   power  plants,  are  within   the   ternl 

and  subject  to  the  provisions  of  Si 

2981,   R.   S.    L909,    in    so    far  as   sai 

tion  limits  the  bonded  indebtedness  of 
a  corporation  to  the  amount  of  the  au- 
thorized capital. 

Basis  of  Indiana  Purchase. — The  In- 
diana Public  Service  Commission  has 
decided  a  proposed  purchase  and  sale 
case,  involving  five  utilities  of  southern 
Indiana.  The  commission  denied  the 
petition  of  the  Indiana  Power  &  Water 
Company,  Edwardsport,  Ind.,  to  buy 
two  electrical  plants  at  Vincennes, 
Ind.,  one  at  Dugger,  Ind.,  and  one 
at  Petersburg,  Ind.,  through  the  issu- 
ance of  $776,000  securities.  The  com- 
mission engineers  had  reported  thfl 
present  value  of  the  physical  proper- 
ties of  the  companies  as  below  that  of 
the  securities  which  the  company  asked 
to  have  authorized.  The  engineers  re- 
ported the  present  physical  value  to  be 
$410,000  and  the  reproduction  value 
$473,409.  In  this  valuation  12  %  per 
cent  was  included  for  overhead  charges 
during  construction,  but  no  intangibles 
were  taken  into  consideration.  Engi- 
neers for  the  company  checked  the  val- 
uation of  the  commission  engineers  and 
made  the  present  value  total  $416,000. 
The  company's  attorney  claimed  added 
values  of  $94,000  for  cost  of  securing 
business,  $28,000  for  promoter's  profit 
and  $53,000  bond  discounts  and  broker- 
age. The  company  also  asked  $385,830 
as  a  "strategic  value"  because  the  cen- 
tral station  of  the  company  is  so  lo- 
cated that  it  can  easily  handle  the  serv- 
ice for  the  four  properties  to  be  pur- 
chased. The  commission  denied  the  pe- 
tition on  the  ground  that  it  would  not 
be  good  public  policy  to  authorize  such 
an  amount  of  securities  on  the  physical 
value,  although  it  announced  that  it  re- 
alized the  unusual  conditions  which  now 
exist.  The  commissioners  also  pointed 
out  that  the  purchasing  company  in  all 
probability  could  give  the  customers  of 
the  companies  better  service  and  pos- 
sibly at  a  lower  rate.  There  was,  there- 
fore, no  disposition  on  the  part  of  the 
commission  to  stop  the  progress  of  the 
sale,  and  the  only  desire  was  to  insure 
that  it  was  made  on  a  basis  that  would 
not  work  hardship  either  on  customers 
or  on  the  investing  public.  The  com- 
mission suggested  that  it  would  permit 
the  company  to  bond  the  property  to 
be  purchased  up  to  $400,000  and  would 
permit  the  issuance  of  stock  of  not  to 
exceed   $200,000. 
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Further    Electrification    on    St.    Paul 
Railway. — To  meet  the  increasing  cost 
1  of  fuel   oil,  the  Chicago,  Milwaukee  & 
St.    Paul    Railway    has    begun    to    elec- 
'  trify  the  Puget  Sound  end  of  the  trans- 
continental   line.      This    part   traverses 
i  the   great   virgin   forests    of   Washing- 
ton, and  oil  has  been  used  to  avoid  dan- 
ger of  forest  fire  from  sparks. 

Uniform  Accounting  in  Pennsylvania. 
1  — The  Public  Service  Commission  of 
I  Pennsylvania  has  called  a  conference 
I  of  representatives  of  electric  light,  heat 
[  and  power  companies  for  June  6  to  ar- 
I  range  plans  for  the  adoption  of  a  uni- 
I  form  annual  report  by  the  different 
utilities.  Tentative  drafts  of  the  pro- 
|  posed  form  will  be  submitted,  and  a 
I  suitable  date  for  general  adoption  by 
i  the  companies  arranged. 

Extension      of      Washington      Water 
Power   Service. — The   Washington   Wa- 
ter  Power    Company,    Spokane,   Wash., 
is  negotiating  with  mine  operators  in 
the  north  side  of  the  Cceur  d'Alene  re- 
1  gion  to  furnish  power  for  the  operation 
|  of  mines  and  mills.     Line  construction 
I  and  transformer  installation  would  in- 
j  volve    an    expenditure    of    $50,000,    ac- 
cording  to    M.    C.    Osborn,    commercial 
j  agent  for  the  company.   The  lines  would 
|  total  25  miles.     Extensive  development 
of  properties  in  that  region  has  been 
retarded  by  lack  of  power. 

New    York   Edison    Company    Record 
|  Week   in   New    Contracts. — One   week's 
j  new   business    secured   recently   by  the 
i  wholesale  bureau  of  the  New  York  Edi- 
son Company  reached  a  total  of  1802 
hp.  and  28,640  lamps,  representing  an 
aggregate    of    55,670    50-watt    equiva- 
lents.    Included  in  these  were  contracts 
I  for  five  new  buildings,  the  installations 
1  of  which  consisted  of  9000  incandescent 
|  lamps    and    440   hp.    of    15,600    50-watt 
equivalents.     Three  private  plants  were 
closed  down  with  an  installation  of  6520 
I  incandescent    lamps    and    220    hp.,    the 
(equivalent  of  9820  30-watt  lamps.  These 
•  and  the  seven  remaining  contracts  to- 
i  taled  55,670  50-watt  equivalents. 

Examination  for  Cable  Tester. — The 

New  York  Municipal  Civil  Service  Com- 
!  mission  announces  an  examination  for 
!  cable  tester,  for  which  applications  will 
be  received  at  Room  1400,  Municipal 
1  Building,  New  York  City,  until  June  5 
at  4  p.  m.  From  the  resulting  list  ap- 
pointments will  be  made  to  the  Fire 
( Department.  The  duties  are  to  locate 
(breaks  and  test  for  electrolysis  of  ca- 
bles and  to  make  acceptance  tests  on 
and  inspection  of  wires  and  cables, 
(underground  conduits,  manhole  acces- 
sories, fire-house  and  public-building 
i  wiring  for  alarm  systems  and  pole-line 
equipment.  Candidates  must  be  United 
:  States  citizens  and  residents  of  New 
York  State,  at  least  twenty-one  years 
of  age,  and  have  had  actual  factory, 
t  laboratory  or  field  experience  in  cable 
(testing  of  at  least  one  year,  or  have 
completed  a  full  year's  laboratory  test- 
ing course  in  electricity  at  a  recognized 
((institution,  and  should  have  a  general 
^knowledge  of  the  principles  of  elec- 
tricity and  familiarity  with  the  vari- 
ious  electrical  testing  appliances  apper- 
taining to  this  position.  The  position 
ipays  from  $1200  to  $1500  per  annum. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 

throughout  the  world,  together  \\itli 
brief  notes  of  general  interest. 


Montana  Power  Increases  Common 
Dividend. — The  Montana  Power  Com- 
pany has  declared  a  quarterly  dividend 
of  IV*  per  cent  on  common,  and  a  reg- 
ular quarterly  dividend  of  1%  per  cent 
on  preferred,  both  payable  July  2  to 
stock  of  record  June  15.  This  places 
common  stock  on  a  5  per  cent  annual 
basis,  compared  with  4  per  cent  hereto- 
fore. 

Seeks  Injunction  to  Prevent  Competi- 
tion.— The  California-Oregon  Power 
Company  is  seeking  in  the  United 
States  Court  an  injunction  against  city 
officials  of  Klamath  Falls,  Ore.,  to  pre- 
vent them  from  submitting  an  ordinance 
on  the  June  ballot  granting  a  franchise 
to  a  competing  electric  light  and  power 
company.  The  company  alleges  that  the 
proposed  franchise  cannot  be  legally 
placed  on  the  ballot  because  it  was  pre- 
pared in  violation  of  the  city  charter.  It 
is  further  declared  that  the  cost  of  the 
election  would  add  to  expenses  of  tax- 
payers, of  which  it  is  one  of  the 
heaviest.  The  Keno  Power  Company  is 
the  concern  that  wishes  to  enter  the 
field. 

Power  Resources  of  Italy. — United 
States  Consul  E.  T.  F.  Dumont  writes 
from  Florence,  Italy,  that  French  en- 
gineers have  estimated  that  Italy  could 
develop  5,000,000  hp.  from  its  streams 
and  torrents,  and  some  Italian  engineers 
have  estimated  the  total  developed  and 
undeveloped  at  4,000,000  hp.  If  the 
mean  of  these  estimates,  4,500,000  hp., 
is  assumed  to  be  correct,  and  the  800,- 
000  hp.  already  developed  is  deducted, 
there  remains  3,700,000  hp.  yet  to  be  de- 
veloped. To  replace  the  energy  ob- 
tained from  imported  coal  used  in  rail- 
ways and  industries  about  1,150,000  hp. 
must  be  further  deducted,  leaving  a 
surplus  over  all  present  uses  of  2,550,- 
000  hp.,  more  than  sufficient  to  double 
the  power  now  in  use  in  the  country. 

Contracts  Help  United  Light  &  Rail- 
ways Company. — President  Frank  T. 
Hulswit  of  the  United  Light  &  Rail- 
ways Company,  Grand  Rapids,  Mich., 
reports  that  the  company  and  its  sub- 
sidiaries are  affected  comparatively  lit- 
tle in  net  earnings  by  existing  high 
prices  in  the  matter  of  operating  sup- 
plies and  material  because  of  favorable 
long-time  contracts  entered  into  before 
present  conditions  arose.  For  instance, 
the  company's  principal  gas  contract 
was  negotiated  in  1914,  to  run  for  a 
period  of  five  years;  its  oil  contract,  at 
a  cost  of  approximately  40  per  cent  of 
the  present  price,  runs  until  Jan.  1, 
1918;  its  largest  steam  coal  contract, 
covering  three-fourths  of  its  steam-coal 
consumption  for  the  year,  is  at  a  figure 
appreciably  less  than  $1  per  ton  f.o.b. 
mines. 


Lignite  lor  Fuel  in  Australia. — United 
States  Commercial  Attache  Philip  B. 
Kennedy  writes  from  Melbourne,  Aus- 
tralia, that  the  city  electrical  engineer 
of  Melbourne,  in  delivering  his  presi- 
dential address  before  the  Victorian  In- 
stitute of  Engineers,  proposed  the  con- 
struction of  a  large  power  plant  in 
Melbourne  which  would  utilize  brown 
coal,  or  lignite,  of  which  there  are  large 
deposits  adjacent  to  Melbourne. 

Protective  Society  of  Massachusetts 
Utility  Stockholders. — With  the  avowed 
purpose  of  increasing  dividends  to 
stockholders  in  Massachusetts  gas  and 
electric  properties,  Edwin  F.  Dwelley 
and  George  Nichols  of  Lynn  have  organ- 
ized the  "Society  of  Stockholders  of  Gas 
and  Electric  Light  Properties  of  Massa- 
chusetts," with  offices  at  15  Beacon 
Street,  Boston.  A  statement  explaining 
the  organization  contends  that  the  con- 
structive regulative  policy  of  the  Massa- 
chusetts Gas  and  Electric  Light  Com- 
mission which  prevailed  during  the  life 
of  the  late  chairman,  Mr.  Barker,  has 
been  completely  overthrown  and  that 
since  July,  1916,  when  Commissioner 
Lewenberg  was  appointed,  there  has 
been  a  loss  in  the  market  value  of  the 
shares  of  forty  of  the  principal  com- 
panies totaling  $24,477,000,  or  $30.30 
per  share.  Taking  the  Cambridge  Elec- 
tric Light  Company  as  an  example,  the 
society  promoters  claim  that  the  divi- 
dends of  a  stockholder  owning  seven 
shares  should  be  paid,  not  on  $700,  but 
on  $5,544,  the  value  of  property  under- 
lying the  seven  shares.  Tabular  data 
are  printed  showing  the  relation  be- 
tween par  value  and  property  value, 
dividends,  accumulated  profits,  new 
stock  and  market  values  of  the  principal 
gas  and  electric  properties  of  the  State. 

Occupations  of  Electrical  Engineer- 
ing Graduates. — The  results  of  an  anal- 
ysis of  the  activities  of  the  alumni  of 
the  School  of  Electrical  Engineering 
of  Purdue  University  made  during  the 
last  year  was  published  in  a  news  let- 
ter issued  by  the  university.  Of  the 
705  graduates  from  the  School  of  Elec- 
trical Engineering  during  the  ten  years 
ended  June,  1915,  the  percentage  en- 
gaged in  various  lines  of  work  is  in- 
dicated in  the  following  table:  Manu- 
facturing, 250,  or  35.4  per  cent;  operat- 
ing railway,  138,  or  19.6  per  cent;  tele- 
phone and  telegraph,  46,  or  6.5  per 
cent;  public,  16,  or  2.2  per  cent;  teach- 
ing, 43,  or  6.1  per  cent;  non-electrical 
engineering,  32,  or  4.5  per  cent;  non- 
engineering,  58,  or  8.2  per  cent;  mis- 
cellaneous engineering,  71,  or  10  per 
cent;  unaccounted  for,  28,  or  3.9  per 
cent;  number  in  class,  705;  deceased, 
23,  or  3.2  per  cent.  Commenting  upon 
these  figures,  C.  Francis  Harding,  pro- 
fessor and  head  of  the  School  of  Elec- 
trical Engineering,  said  that  during  the 
last  few  years  there  has  seemed  to  be 
a  greater  tendency  for  electrical  engi- 
neers to  enter  situations  of  a  more  or 
less  commercial  nature  with  the  utili- 
ties and  other  positions  requiring  a 
broader  training  than  was  the  case  ten 
years  ago.  The  course  in  electrical  en- 
gineering is  being  revised  from  time 
to  time  to  meet  the  changing  needs  of 
the  engineering  profession. 
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American  Societj    i<>i   Teating    Mate 

rials     The    \ merican  Society  foi  Te  I 
Vfateriali  will  hold  ita  t  wenl  let  h  an 
nual  meal Ing  ;ii    \i lanl Ic  <  ity,  N.  J.,  on 

.Inn. 

Schen  etadj    Section,    \.  I.  E.  K. — A. 

i  mpry    kddre    ed   the   Schenectady 

Section   of   the    American    Institute   of 

Electrical    Engineers    «>n    May 

"Personal  Experiences  In  the  European 

Wai    " 

Iowa  Section,   N     E.  L    \.    The  an 
nual  convention  of  the  Iowa  Section  of 
the  N.  E,  l..  A.,  scheduled  for  May  24 
25,    was    postponed    in    line    with    t  he 
policy   adopted    by   other   national   and 
Btate  organise!  ions. 

Atlanta  Section,  A.  I.  E.  E.— The  fol- 
lowing officers  win'  elected  recently 
by  t lu-  Atlanta  Section  of  the  American 
Institute  of  Electrical  Engineers: 
Chairman,  A.  M.  Schoen;  vice-chairman, 
E.  P.  Peck;  secretary,  Thomas  C.  Tal 
liaferro. 

Cleveland  Section  of  the  A.  I.  E.  E. 

— The  annual  banquet  of  the  Cleveland 
Section  of  the  American  Institute  of 
Electrical   Engineers  was  held  on  May 

\tter  the  dinner  the  meeting  was 
addressed  by  John  B.  Taylor,  consult- 
ing engineer  of  the  Central  Electric 
Company,  on  acoustical  engineering. 
The  talk  was  illustrated. 

Annual  Meeting  of  the  American  So- 
ciety for  Testing  Materials. — The  twen- 
tieth annual  meeting  of  the  American 
Society  for  Testing  Materials  will  be 
held  on  June  26  and  29  at  Atlantic- 
City,  N.  J.  The  subjects  scheduled  for 
discussion  are:  "Tests  and  Testing," 
"Steel  and  Iron,"  "Non-Ferrous 
Metals,"  "Preservative  Coatings  and 
Miscellaneous  Materials,"  "Cement  and 
Concrete,"  "Concrete  and  Lime," 
"Ceramics,"  "Miscellaneous  Materials." 

The  Jovian  Electric  League  of  Kansas 
City,  Mo. — Since  entering  more  fully 
into  civic  work,  this  league  has  ap- 
pointed a  committee  to  agitate  the  elec- 
trical illumination  of  the  flag  recently 
erected  on  the  Union  Station  plaza. 
In  addition,  a  committee  has  been  ap- 
pointed to  investigate  city  ordinances 
that  involve  electrical  matters.  L.  E. 
Shoemaker,  secretary,  has  resigned  be- 
cause of  work  connected  with  the  mili- 
tary organization  in  the  Bell  Telephone 
Company,  and  T.  R.  Harber  has  been 
elected  to  succeed  him. 

Fort  Wayne  Section  of  the  A.  I.  E.  E. 

— The  Fort  Wayne  Section  of  the 
American  Institute  of  Electrical  Engi- 
neers has  deviated  from  the  usual  cus- 
tom of  confining  lecture  subjects  to 
technical  mattei-s  only  and  restricting 
the  attendance  to  members  of  the  sec- 
tion by  placing  upon  the  program  the 
names  of  men  unusually  qualified  to 
talk  upon  subjects  of  interest  to  the 
general  public.  All  wide-awake  and 
active  clubs  of  the  city,  as  well  as  in- 
terested individuals,  are  invited  to  the 
meetings.  This  section  recently  had 
an  electrical  exhibition,  known  as  "The 
Electrical  Home,"  which  was  given 
May  10  and  11.  The  specific  accom- 
plishment of  this  section  has  been  the 
education  of  the  public. 


Associations 

and  Societies 

Tin-    Din-dory    of    Kh-ct  rienl    Asuocia- 

iioiim.   which   is  regularly  printed  in 

I  hi-  first  iiMiu-  of  each  month.   appOSf! 

on  pan    low  of  this  Dumber, 


.  Engineers'  Club  of  Philadelphia. — An 
address  on  "The  Engineers'  Club  <>t'  To 

da,  and  To-morrow"  was  given  at  the 
recent  annual  meeting  of  the  Engineers' 

Club  of  Philadelphia,  bj   the  president, 

Emmet  I    B.  Cartel'. 

Portland  Section  of  (he   A.   I.   E.   E.— 

At  a  recent  meeting  of  the  Port  land 
Section  of  the  American  Institute  of 
Electrical  Engineers  K.  W.  Mastick  pre- 
sented ;i  paper  on  "A  Field  Investiga- 
tion of  Inductive  Interference  in  Tele- 
phone Circuits  Arising  from  Parallelism 
with  a  55,000- Volt  Power  Circuit." 

Philadelphia  Section  of  the  Illuminat- 
ing Engineering  Society. —  'A  Year's 
Progress  in  the  Manufacture  of  Mazda 
Lamps"  was  the  subject  of  a  talk  by 
Unit  Rasin  before  the  Philadelphia  Sec- 
tion of  the  Illuminating  Engineering  So- 
ciety on  May  18.  Dr.  H.  E.  Ives  con- 
tinued his  "Elementary  Talks,"  which 
were  started  at  a  previous  meeting  of 
the  society. 

Buffalo  Section,  N.  E.  L.  A.— Prizes 
were  given  for  competitive  papers  pre- 
pared by  members  of  the  Buffalo  Sec- 
tion of  the  N.  E.  L.  A.  at  a  recent  meet- 
ing. Following  are  the  prize  winners, 
the  title  of  the  papers  and  the  amount 
of  the  prizes:  First  prize  ($40),  George 
R.  Kinney,  subject  "Educating  the  Pub- 
lic Through  the  Education  of  the  Em- 
ployee"; second  prize  ($25),  Henry  H. 
Lyon,  subject  "Demand  and  What  It 
Means";  third  prize  ($15),  George  J. 
Richert.  subject  "Plugging  Up  Some 
Leaks";  fourth  prize  ($10),  Charles  W. 
Barber,  subject  "The  Life  of  a  Lamp"; 
fifth  prize  ($5),  Charles  L.  Smith,  sub- 
ject "Education  in  Business";  sixth 
prize  ($5),  Cromwell  Mcintosh,  subject 
"Continuity   of   Service." 

Metering  of  Large  Power  Installa- 
tions.— A  meeting  of  the  electric  meter 
committee  of  the  Empire  State  Gas  and 
Electric  Association  was  recently  held, 
the  subject  of  the  discussion  being 
"Metering  of  Large  Power  Installa- 
tions." C.  G.  Durfee,  chairman  of  the 
committee,  presided.  In  general  the 
discussion  related  to  various  types  of 
indoor  and  outdoor  metering  installa- 
tions used  by  the  different  companies, 
the  methods  and  difficulties  in  testing 
large  meters,  the  precautions  taken  to 
insure  against  accidents  to  the  men  test- 
ing and  reading  meters,  the  use  of  vari- 
ous types  of  meters  for  measuring  de- 
mand, and  the  prevention  of  errors  in 
reading  meters  or  in  billing  consumers 
for  an  inaccurate  number  of  kilowatt- 
hours.  Representatives  of  the  General 
Electric  Company  and  the  Westinghouse 
Electric  &  Manufacturing  Company  re- 
ported progress  in  the  work  of  improv- 
ing demand  meters. 


Connecticut  Gat-Together  Club  nn  i ll 
Moid    Annual  Outing.    The  fourth  an] 

nual    OUt  Ing    Of    I  lie    <  'oiniect  lent     (Jet     I  0 

get  hi  i    I  tub   of   the    \'at  ional    Eled  rtt 

\       OCial  ion    will    he    held    al    Co    B| 

I  leach,  Ba  I  I  la\  en,  I  ionn.  on  June  9, 

\ssocilltioH  ol  Iron  and  Steel  Elec- 
trical   Engineer!     The    Cleveland    Seel 

t  ion      of      I  In        a:     ociat  ion      will      hold      I 

meeting  in  October,  the  principal  pus 

of  which  li  to  form  a  permanent 

nization  oul  of  the  ''h-veiand  Sec] 

t  ion. 

Jovian  Electric  League  Of  Eos  An- 
geles.    At  the  regular  luncheon  of  thh 

association     held     May    23     Prof.     A.    T 

Atkins  spoke  of  "Choosing  a  Vocation 
and  the  Scientific  Placing  of  End 
ployees."    F.  T.  Maessen,  Pacific  Power 

&  I.ie;ht  Corporation,  acted  as  chair- 
man   of    the    day. 

Spokane  Section,  A.  I.  E.  E.  On  May 
18  the  Spokane  Section  of  the  American 
Institute  of  Electrical  Engineers  held 
its  annual  meeting.  The  following  offi- 
cers were  elected  for  the  ensuing  year: 
Chairman,  C.  A.  Lund;  vice-chairman, 
George  Nixon;  secretary-treasurer,  J. 
E.  E.  Royer,  and  executive  committee, 
J.  W.  Hungate,  R.  S.  Daniels  and 
George  Harding.  After  the  business 
session  there  was  a  discussion  on  "En- 
gineering Education." 

National  District  Heating  Associa- 
tion.— The  ninth  annual  convention  oi 
the  National  District  Heating  Associa- 
tion will  be  held  in  Detroit,  Mich., 
June  12  to  15  inclusive.  Following  are 
a  few  of  the  interesting  reports  and 
papers  that  will  be  presented:  Report 
of  station-operating  committee,  by  J. 
G.  DeRemer,  chairman;  report  of  under- 
ground construction  committee,  by  H.  A. 
Austin,  chairman;  underground  cross- 
ings, by  H.  R.  Wetherell;  ash  and  coal 
handling  problems,  by  J.  L.  Hecht  and 
J.  C.  Martin,  and  temperature  regula- 
tion, by  H.  R.  Wetherell. 

American   Association    of   Engineers. 

— On  account  of  the  amount  of  business 
which  had  to  be  handled,  the  third  an- 
nual convention  of  the  American  Asso- 
ciation of  Engineers,  which  was  held  in 
Chicago,  extended  over  five  days  in- 
stead of  two  days,  as  originally  in- 
tended. The  following  candidates  were 
nominated:  National  director.  R.  C. 
Yeoman,  dean  of  engineering,  Val- 
paraiso University,  Valparaiso,  Ind., 
and  William  H.  Sallwasser,  instructor, 
school  of  American  Bridge  Company, 
Gary,  Ind.;  national  auditing  commit- 
tee, Samuel  Morell,  Jr.,  J.  T.  Mullin 
and  C.  A.  Gaensslen.  Members  will 
have  the  opportunity  to  signify  their 
choice  by  mail.  The  convention  adopted 
a  resolution  offering  the  national  head- 
quarters as  a  recruiting  station  of  the 
United  States  Army.  In  addition,  a 
resolution  was  adopted  extending  an 
offer  of  membership  in  the  association 
to  all  enlisted  men  who  possess  the 
qualifications  of  membership.  Such 
membership  is  to  be  free  of  all  initia- 
tion fees  and  dues  during  the  term  of 
enlistment.  All  members  of  the  asso- 
ciation who  enlist  will  be  carried  dur- 
ing the  term  of  enlistment  without  the 
payment  of  dues. 
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Jill    F.  C.  Taylor  has  been  appointed  as- 

sistant    chief    engineer    of    the    Tampa 

t    (Fla.)    Electric   Company. 

trj,      H.  J.  Sears  has  been  promoted  to  be 

,j,  system  operator  of  the  Mississippi  River 

Power     Company,     succeeding     W.     E. 

Corr. 

I  W.  E.  Corr,  system  operator  of  the 
^Mississippi  River  Power  Company,  suc- 
'beeds  B.  H.  Menke  as  superintendent  of 
.[substations. 

ecI    L.  N.  Howell,  former  chief  engineer 

ibf  the  Baton  Rouge  (La.)  Electric  Com- 

,  Ipany,    has    accepted    a    position    in    the 

power  station  at  Maryville,  Tenn. 
jl|  H.  R.  Sharpless,  formerly  of  the 
JWoonsocket  (R.  I.)  Electric  Company, 
tJs  now  chief  engineer  of  power  station 
J)f  the  Baton  Rouge  (La.)  Electric  Com- 
Iwny. 

Fred  E.  Sterling,  chairman  of  the 
.jftepublican  State  Committee  of  Rock- 
J'ord,  has  been  appointed  by  Governor 
jLowden  a  member  of  the  State  Public 
5jLltilities  Commission  of  Illinois,  effect- 
live  July  1,  1917. 

i  |  Thomas  E.  Dempcy  of  East  St.  Louis 
jjias  been  appointed  chairman  of  the 
;J>tate  Public  Utilities  Commission  of 
nJllinois.  Mr.  Dempcy  for  the  last  eleven 
shears  has  been  in  the  State's  service  as 
o-mssistant  attorney  general. 

ij  B.  H.  Menke,  superintendent  of  sub- 
Jtations  of  the  Mississippi  River  Power 
0Company,  has  been  transferred  by  the 
alperator,  the  Stone  &  Webster  Man- 
agement Corporation,  to  the  Connecti- 
cut Power  Company,  to  fill  the  position 
Mf  superintendent  of  transmission  lines 
And  substations. 

J|  A.  S.  Nichols,  formerly  manager  of 
Jhe  Fort  Madison  (Iowa)  Electric  Com- 
pany, will  shortly  become  manager  of 
Jhe  Paducah  companies  under  the  Stone 
]K  Webster  management,  succeeding  W. 
■#L  Weston,  who  has  been  transferred  to 
JHoughton,  Mich.  Mr.  Nichols  was  for- 
merly assistant  treasurer  of  the  Mis- 
lissippi  River  Power  Company. 
I  L.  J.  Hirt,  formerly  vice-president  of 
■he  Pearson  Engineering  Corporation, 
las  been  appointed  consulting  engineer 
lor  the  United  Gas  &  Electric  Engineer- 
ing Corporation  and  will  supervise  the 
Construction  and  engineering  affairs  of 
jhe  subsidiary  companies  of  the  corpo- 
ration. Mr.  Hirt  has  been  connected 
idth  the  Pearson  Engineering  Corpo- 
ration since  1889,  and  has  had  a  wide 
txperience.  in  that  company's  enter- 
.  rises  in  this  country  and  in  many  for- 
lign  countries  as  well,  embracing  all 
■lasses  of  engineering  undertakings. 
I  Edward  T.  Moore,  who  has  been  con- 
nected with  the  Westinghouse  Electric 
fz  Manufacturing  Company  for  a  num- 
1  er  of  years,  has  recently  become  con- 
nected with  the  Halcomb  Steel  Company 
I  nd  the  Syracuse  Crucible  Steel  Com- 
lany,  Syracuse,  N.  Y.,  as  electrical  en- 
I  ineer.  While  with  the  Westinghouse 
|  ompany  Mr.  Moore  did  considerable  de- 
velopment work  and  invented  a  device 
I  sed  extensively  in  paper  mills  known 
I  s  an  automatic  grinder  regulator.  For 
|  le  last  year  he  has  supervised  the  erec- 

ion  of  this  apparatus  in  a  large  num- 
;  er     of     paper    mills     throughout    the 

Tnited  States  and  Canada. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


C.  E.  Clewell,  assistant  professor  of 
electrical  engineering  at  the  University 
of  Pennsylvania,  Philadelphia,  has  been 
appointed  a  member  of  the  National 
Committee  on  Lighting  Defense  repre- 
senting the  Council  of  National  De- 
fense. 

Ludwig  Kemper,  who  until  quite  re- 
cently was  secretary-treasurer  and 
manager  of  the  Minnesota  Gas  &  Elec- 
tric Company  at  Albert  Lea,  Minn.,  and 
later  was  connected  with  the  Field- 
Richards  Company  of  Cincinnati,  Ohio, 
has  been  appointed  president,  manager 
and  purchasing  agent  of  the  Spokane 
Heat,  Light  &  Power  Company.  Born 
in  Holland  in  1887,  Mr.  Kemper  received 
his  engineering  education  in  Europe 
and  after  two  years  of  industrial  en- 
gineering   there    came    to    the    United 


States,  where  he  was  employed  by  the 
Pullman  company  on  car-lighting  de- 
sign. In  1903,  following  a  period  of 
consulting  engineering,  he  became  as- 
sistant electrical  engineer  for  the 
Baltimore  &  Ohio  Railroad,  resigning 
two  years  later  to  become  connected 
with  the  Albert  Lea  property.  For  the 
last  two  years  Mr.  Kemper  has  been 
president  of  the  Minnesota  Electrical 
Association. 

E.  Darrow  has  resigned  as  manager 
of  the  Spokane  Heat,  Light  &  Power 
Company  and  is  succeeded  by  Ludwig 
Kemper  of  Albert  Lea,  Minn. 

Harry  A.  Flood  has  resigned  as  pres- 
ident of  the  Spokane  Heat,  Light  & 
Power  Company.  Mr.  Flood  retains  the 
presidency  of  the  holding  company. 

Howard  N.  Bates,  who  has  been  for 
many  years  connected  with  the  com- 
mercial department  of  the  Houston 
(Tex.)  Lighting  &  Power  Company,  has 
accepted  the  position  of  commercial 
manager  of  the  Public  Service  Corpora- 
tion at  Tulsa,  Okla. 


\.  ().  Blackman  has  been  appointed 
superintendent  of  power  and  plant  of 
the  Yale  &  Towne  Manufacturing  Com- 
pany, Stamford,  Conn. 

Paul  B.  I'indley,  formerly  editor  of 
the  Electrical  Age,  New  York,  has  ac- 
cepted a  position  with  the  Westing- 
house department  of  publicity,  with 
headquarters  at  East  Pittsburgh. 

Victor  W.  Kliesrath,  for  many  years 
thief  engineer  of  the  Bosch  Magneto 
Company,  has  severed  his  connection 
with  that  company.  Mr.  Kliesrath's 
plans  for  the  future  have  not  as  yet 
been  announced. 

Paul  A.  Sinsheimer,  who  has  been 
head  of  the  stock  and  bond  department 
of  the  California  Railroad  Commission 
for  nearly  five  years,  has  resigned  to 
become  assistant  to  the  president  of  the 
Union  Trust  Company. 

Frank  Y.  Low  has  been  elected  pres- 
ident and  director  of  the  General  Engi- 
neering &  Management  Corporation  and 
vice-president  and  director  of  both  the 
Interstate  Electric  Corporation  and  the 
Commonwealth  Light  &  Power  Com- 
pany. Mr.  Low  has  for  many  years 
been  associated  with  H.  M.  Byllesby  & 
Company,  Chicago. 

W.  Lawrence  Weston,  for  several 
years  local  manager  of  the  Stone  & 
Webster  properties  at  Paducah,  Ky., 
the  Paducah  Light  &  Power  Company 
and  the  Paducah  Traction  Company, 
has  been  transferred  by  the  owners  to 
Houghton,  Mich.,  succeeding  Otto  Sny- 
der as  general  superintendent  of  the 
Houghton  County  Electric  Light  Com- 
pany. 

N.  P.  Zech  has  been  elected  vice- 
president  and  director  of  the  General 
Engineering  &  Management  Corporation 
and  the  Commonwealth  Liyht  &  Power 
Company  as  well  as  vice-president  of 
the  Interstate  Electric  Corporation.  Mr. 
Zech  was  at  one  time  assistant  to  the 
general  auditor  of  H.  M.  Byllesby  & 
Company,  resigning  to  become  treas- 
urer and  general  auditor  of  the  Atlan- 
tic Gas  &  Electric  Company,  which  sev- 
eral months  ago  was  taken  over  by  the 
Barstow  interests. 

John  F.  Wessel  was  receitly  elected 
a  vice-president  of  the  United  Gas  & 
Electric  Engineering  Corporation  and 
will  take  charge  of  the  operation  of  the 
Northern  properties,  succeeding  S.  J. 
Dill.  Mr.  Wessel,  who  has  been  iden- 
tified with  lighting  and  railway  inter- 
ests for  many  years,  is  a  graduate  of 
the  Massachusetts  Institute  of  Technol- 
ogy. Prior  to  coming  to  New  York  at 
the  end  of  1913  he  was  general  manager 
of  the  Mahoning  &  Shenango  Railway 
&  Light  Company,  Youngstown,  Ohio. 


Obituary 

William  J.  Livingston,  chief  engineer 
of  the  Rankin  plant  of  the  Duquesne 
Light  Company,  Pittsburgh,  Pa.,  died 
at  his  home  on  May  11  of  cerebral 
hemorrhage.  Mr.  Livingston  was  born 
in  Ireland  Jan.  14,  1863.  He  was  first 
employed  by  the  company  in  1904.  and 
was  appointed  to  the  position  he  held  at 
his  death  in  1906. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  tin'  Trade  for  the  Manufacturer,  Wholesaler  <in<l  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on  Industrial  Activities  un<l  Business  Methods 


NOTE  OF  CAUTION  IN 

SUPPLY  JOBBING  MARKET 

Belief  Prevalent  That  Peak  in  Electrical  Prices  Has 
Been    Reached — Stocks   Show   Slight   Re- 
cessions  from    Former   Prices 

Conditions  have  actually  changed  very  little  in  the  elec- 
tric supplies  market  during  the  past  month,  but  neverthe- 
less the  entire  undertone  is  far  more  cautious,  and  the 
feeling  of  uncertainty  seems  to  exist  everywhere.  There 
has  been  no  slum])  in  the  market,  hut  neither  have  there 
been  any  notable  advances.  In  fact,  there  has  been  less 
change  in  prices  of  electrical  materials  during  the  past 
month  than  in  any  month  during  the  last  twelve.  In  a 
few  cases  there  have  been  slight  revisions  downward,  some 
of  these  prices  having  later  gone  back. 

To  the  trade  in  general,  however,  these  signs  are  as  the 
handwriting  on  the  wall,  and  they  are  being  heeded  without 
much  question  as  to  whether  they  have  any  real  significance. 
It  is  pretty  generally  felt  that  the  peak  in  prices  of  elec- 
trical supplies  has  been  reached,  although  some  few  items 
may  go  higher.  Opinion,  however,  seems  divided  as  to 
the  future  trend  of  prices.  Some  look  for  a  small  drop 
in  the  near  future,  while  others  feel  that  the  peak  will  con- 
tinue for  some  time.  The  former  undoubtedly  base  their 
opinions  on  the  tendency  of  the  price  of  certain  materials 
to  sag  during  the  last  few  weeks,  while  the  others  believe 
that  with  the  demand  and  the  volume  of  unfilled  orders 
manufacturers  would  not  be  inclined  to  consider  any  re- 
visions downward,  at  least  for  some  time  to  come. 

New  England 

A  slight  recession  in  trade  is  noted  by  New  England 
electrical  jobbers,  but  this  is  not  regarded  as  anything  more 
than  temporary.  The  importance  of  keeping  business  at 
full  tide  is  being  realized  more  and  more,  and  confidence 
is  certain  to  become  greater  as  the  immense  weight  of  the 
United  States  is  more  and  more  felt  in  the  great  world  con- 
flict. Prices  remain  at  their  former  high  levels,  and  still 
further  advances  are  anticipated.  Deliveries  are  somewhat 
improved,  especially  in  cases  where  pressure  has  been 
brought  to  bear  upon  manufacturers  and  transportation 
companies  to  expedite  the  completion  and  forwarding  of 
orders  placed  some  months  ago.  Some  difficulty  obtains 
still  in  regard  to  obtaining  motors,  notably  in  the  larger 
sizes. 

Women  are  being  employed  more  and  more  in  the  New 
England  electrical  jobbing  industry  as  junior  clerks,  and 
as  the  selective  draft  comes  into  play  there  will  undoubtedly 
be  a  considerable  development  in  the  extension  of  feminine 
capabilities  to  meet  present  abnormal  conditions.  Central 
stations  are  still  somewhat  inclined  to  hold  back  as  regards 
development  work. 

On  account  of  unseasonable  weather  conditions,  electric 
fans  have  not  begun  to  move  in  large  volume  as  yet,  but 
a  healthy  business  in  these  outfits  is  anticipated,  and  is,  in 
fact,  forecast  by  advance  orders.  The  hesitation  displayed 
by  the  public  in  regard  to  appliance  purchases  is  expected 
to  yield  soon  to  the  growth  of  confidence  regarding  the 
business  future. 

East  and  South 

Eastern  jobbers  are  experiencing  a  good  demand,  al- 
though some  cautiousness  is  noted  in  buying.  While  prices 
have  changed  but  little  during  the  past  month,  there  is  a 
well-defined  feeling  that  the  peak  has  been  reached,  and 
until  more  definite  information  is  available  speculation  will 
be  far  less  popular. 

Jobbers'  stocks  are  not  so  large  as  they  were  a  month 
.ago.     They  are  not  low  yet,  however.     Inability  of  manu- 


1. 1<(  nivis   to  obtain   SUfQcienl    lUpplie     Of   raw   materials,  and 

railroad     embargoes,    are    given     as     the    chief     reasons    for 

lower  stocks. 
The  demand  is  not   particularly   large   in  any  direction, 

but  is  general.    Household  appliance    ales  have  fallen  con- 
siderably. 

In    the   North   there  seems   to   be   practically   no   change 

in    the    credit    situation,    hut    in    the    South    a    tendency    is 
noticed  toward  worse  credit  conditions. 

Optimism  still  prevails,  and  it  is  pretty  generally  agreed 
that  the  immediate  outlook  is  promising.  One  concern 
sees  in  government  work  a  stabilizing  factor  for  the  in- 
dustry. Supplies  for  government  work,  it  is  felt,  will 
constitute  no  small  part  of  the  jobbing  trade. 

Middle  West 

In  general,  jobbing  prices  in  the  Middle  West  are  steady 
and  firm.  Increases,  rather  than  lower  prices,  are  expected. 
The  last  month  has  brought  radical  changes  in  all  steel 
products,  both  in  the  price  advances  and  in  scarcity  of 
finished  goods,  including  conduit,  boxes  and  their  accesso- 
ries. The  jobbers'  stocks  of  these  materials  are  in  gen- 
eral about  normal.  The  jobbers'  customers  are  able  to  buy 
these  materials  at  the  prevailing  market  for  delivery  now. 
To  purchase  these  materials  to  replenish  stocks,  the  jobber 
must  place  orders  with  manufacturers,  subject  to  shipment 
at  the  price  prevailing  on  the  day  of  shipment.  For  this 
reason,  orders  for  future  delivery  are  being  accepted  by 
the  jobbers  themselves  on  practically  the  same  basis.  On 
the  general  run  of  schedule  material,  stocks  are  about  nor- 
mal, and  it  is  difficult  to  replenish  many  lines.  From  the 
industrial  centers  heavy  buying  is  expected  on  account  of 
the  belief  that  the  industrial  plants  will  be  large  gainers 
by  the  government's  building  program.  It  is  also  said 
that  while  light  and  power  companies  and  independent 
telephone  companies  are  purchasing  sparingly  for  expan- 
sion, the  Bell  telephone  interests  are  in  the  market  for  large 
quantities  of  goods.  The  reason  for  this,  it  is  said,  is  neces- 
sity created  by  the  demand  made  on  the  Bell  system  in 
the  larger  industrial  communities,  where  its  main  strength 
lies.  It  is  the  general  belief  that  buying  will  continue 
heavy,  as  it  has  been,  but  no  new  buying  peak  is  expected. 
Credits  and  collections  are  considered  most  favorable. 

Pacific  Coast 

In  general,  conditions  on  the  Pacific  Coast  are  good. 
There  has,  as  yet,  been  no  marked  falling  off  of  business 
on  account  of  national  crisis,  and,  on  the  other  hand,  ex- 
tension of  industrial  business,  army  and  navy  activity,  and 
shipbuilding  needs,  have  more  than  offset  economies  that 
have  been  effected. 

Practically  no  change  in  prices  has  occurred  this  month 
in  the  Southwest.  There  were  two  or  three  slight  de- 
creases, but  these  were  promptly  brought  back  again  to 
the  same  figures  as  before.  Stocks  are  in  practically  the 
same  condition  as  last  month. 

It  is  believed  that  expenditure  for  those  things  which 
the  public  considers  luxuries — and  m?ny  classes  of  socket 
appliances  are  still  so  considered  by  the  general  public — 
will  be  light.  Therefore,  in  the  next  few  months  the  orders 
for  the  less  stable  socket  appliances  will  probably  be  de- 
creased. Extensions  to  factories  and  industrial  plants  gen- 
erally have  kept  demands  in  this  line  well  above  normal. 
Army  and  navy  work  is  very  active,  and  there  has  been 
some  pole  hardware  activity  to  supply  new  industrial  busi- 
ness. One  of  the  notable  features  of  the  present  market  is 
the  shipbuilding  industry,  which  calls  for  large  quantities 
of  large-sized  wire.  One  large  Pacific  Coast  company  is 
now  regularly  stocking  about  20,000  ft.  of  wire  of  this 
size,  whereas  a  2000-ft.  stock  was  considered  ample  in  pre- 
war times. 
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Collections  have  been  good,  particularly  so  with  the 
>nuill  concerns.  Dealer  and  contractor  credits,  however,  are 
being  watched  more  closely  than  ever,  particularly  those 
lealers  who  depend  upon  trade  in  residence  districts.  It 
lis  expected  that  this  class  of  business  will  fall  off. 

The  larger  electrical  supply  houses  in  the  north  Pacific 
Coast  field  report  less  change  in  prices  during  the  month 
pf  May  than  for  several  months  past.  This  does  not  mean 
hat  prices  have  not  changed.  Steel  has  advanced,  and  the 
price  of  wire  has  decreased  noticeably.  Other  materials 
(remain  about  the  same  as  reported  for  April. 
]  The  fact  that  wire  is  more  easily  obtained,  and  has 
[dropped  in  price,  leads  many  of  the  dealers  to  believe  that 
the  peak  in  prices  and  buying  has  about  been  reached.  Buy- 
ling  for  the  future  is  considerably  lighter.  Dealers  are 
wiore  or  less  apprehensive  of  being  caught  with  an  over- 
stock, purchased,  in  some  cases,  when  materials  were 
tkteadily  climbing  upward.  It  is  the  belief  locally  that  prices 
'.will  not  go  much  higher,  although  this  feeling  is  not  predi- 
cted on  anything  more  stable  than  rumors  and  opinions 
emanating  from  those  who  are  presumed  to  know. 

Consequently,  if  these  rumors  of  "peak  has  been  reached" 
oersist,  buying  will  be  light  until  prices  drop  or  indica- 
tions point  to  a  further  and  prolonged  increase. 
>j  Shipbuilding  activities  continue  unabated,  and  the  wooden- 
jphip  construction  is  booming.  Government  demands  for 
(materials  remain  strong,  and  are  a  valuable  asset  to  the 
iplectrical  business.  Building,  particularly  of  business  struc- 
tures, hotels  and  apartments,  is  at  a  low  ebb.  This  is  due 
;o  the  high  prices  of  building  materials. 

Collections  are  good.  There  is  plenty  of  money  in  evi- 
dence. 


EXCELLENT  DEMAND  FOR 

SEWING-MACHINE  MOTORS 

Some    Manufacturers    Forced    Temporarily    to    Dis- 
continue Production,  or  Else  Have  Ceased  to 
Push  Sales  Owing  to  Market  Conditions 

I  Electric  sewing-machine  motors  have  had  a  large  demand 
lince  the  publicity  campaign,  which  was  started  almost 
Simultaneously  by  a  number  of  manufacturers  and  dis- 
tributers, has  been  in  effect.  While  electric  sewing-machine 
Hnotors  have  been  on  the  market  for  a  number  of  years,  it 
|kras  not  until  recently  that  any  movement  was  made  in  a 
large  way  to  promote  the  sale  of  this  class  of  equipment. 
I  Some  manufacturers  who  have  been  producing  motors 
■or  this  use  have  quite  recently  either  discontinued  tem- 
)orarily  their  manufacture  or  have  ceased  for  a  time  to 
,msh  their  sale,  owing  to  the  demand  for  motors  for  other 
>urposes,  for  which  there  has  been  a  well-defined  and  estab- 
lished  market. 

I  Those  who  still  continue  to  market  sewing-machine  mo- 
tors find  that  the  market  has  exceeded  first  estimates,  and 
Ihat  it  is  only  with  difficulty  a  sufficient  number  of  motors 
[tan  be  obtained  to  supply  the  demand. 


AMERICAN  EQUIPMENT 

FOR  NEW  ZEALAND 

The   Exclusion   of   Electrical   Apparatus   of   German 

Manufacture  Leaves  Fair  Opening  for  Other 

Exporting  Nations 

The  exclusion  of  Germany  as  a  supplier  of  electrical 
Iquipment  has  afforded  a  fair  opening  for  American  enter- 
prise in  this  direction  in  New  Zealand,  according  to  a  recent 
Jritish  report.  British  manufacturers  being  otherwise  en- 
aged  at  the  moment,  American  houses  are  taking  oppor- 
unity  further  to  consolidate  their  already  extensive  busi- 
ess  connections  in  New  Zealand  in  the  matter  of  electrical 
upplies.  There  is  yet  to  be  considerable  development  of 
/ater-driven  electric  power  and  lighting  systems  in  New 
lealand  for  industrial  and  municipal  purposes.  The  coun- 
ry  is  generally  rich  in  watercourses  suitable  for  the  pur- 
ose,  and  this  in  both  islands.     Already  at  Whangarei,  in 


the  Auckland  province,  the  largest  cement  works  in  the 
Dominion  are  about  to  start  operations,  relying  solely  upon 
electric  power,  the  turbines  being  at  Wairua  Falls,  17  miles 
distant.  The  plant  is  almost  wholly  American  and  the 
cement-making  plant  is  also  from  the  United  States.  The 
value  of  the  electrical  equipment  is  about  S;2,000,000.  The 
possibilities  of  the  profitable  use  of  electric  power  for  haul- 
ing in  mines  and  heavy  work  generally  are  likely  to  be 
great  in  New  Zealand  in  the  near  future,  especially  when 
the  current  hi^'h  rates  for  manual  labor  of  every  descrip- 
tion are  taken  into  consideration. 


TRADE  NOT  BACK  OF 

ELECTRICAL  MERCHANDISE 

Survey    Discloses   that   Wider   Distribution   Can    Be 
Had  if  Manufacturers  Cultivate  Central  Sta- 
tions and  Other  Selling  Organizations 

Industrial  electrical  merchandise  because  of  the  attitude 
of  the  trade  toward  it  is  not  having  the  wide  sale  that  this 
class  of  goods  should  have.  Such  apparatus,  it  has  been 
found  after  a  brief  survey  of  the  market,  is  being  distrib- 
uted almost  entirely  through  non-electrical  channels. 

Central  stations  have  taken  up  the  sale,  distribution  and 
advertisement  of  household  electrical  merchandise,  but  when 
it  comes  to  the  industrial  appliances  few  companies  have 
made  any  real  effort  to  further  their  sale.  It  is  not  thought 
that  the  central  stations  have  any  prejudice  against  this 
class  of  equipment;  rather  it  is  believed  that  the  manufac- 
turers have  not  yet  awakened  to  the  need  of  selling  the  idea 
to  the  central  stations. 

Manufacturers,  to  be  sure,  have  had  a  good  trade,  but  the 
goods  have  really  sold  themselves.  Mill  jobbers  and  the 
mill  trade  have  been  the  selling  agencies.  They  are  non- 
electrical and  have  no  more  reason  for  selling  an  electrical 
device  than  some  other  device. 

Recently  the  opinion  has  been  expressed  in  different 
quarters  that  considerably  more  business  would  result  if 
the  manufacturers  would  take  pains  to  cultivate  the  central 
stations  and  the  electrical  trade. 


METALS  MARKET  CONTINUES  FIRM 

Not  Much   Buying,  but  Short  Stocks  Have  a  Ten- 
dency to  Hold  Up  Prices 

The  metals  market  seemed  firmer  at  the  opening  of  this 
week  than  for  a  long  time.  There  has  not  been  much 
buying,  but  stocks  are  low.  Nearby  copper  went  up  about 
a  cent  a  pound  because  producers  are  out  of  June  and  July 
copper.  There  was  less  buying  in  lead  last  week,  but  stocks 
were  very  low.  Old  and  scrap  metals  now  are  bringing  in 
many  instances  almost  as  high  prices  as  are  new  metals. 

Nominal  quotations  for  electrolytic  copper  on  Monday  of 
this  week  were  as  follows:  May,  32.5  cents;  June,  32.37% 
cents;  July,  31.37%  cents;  third  quarter,  29.5  cents,  and 
fourth  quarter,  28.5  cents. 


NEW   YORK    METAL  MARKET   PRICES 

, May  22 N    , May  28 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper :                                                      £        s     d  £       s     d 

London,  standard   spot i:i0     o     o  130     0     0 

Prime   Lake    31.50      to32.50f  31.50      to  32.50t 

Electrolytic     32.00       to  32.50t  32.25       to  32.7r»t 

Casting    30.00       to  31.00t  30.50       to  31. not 

Copper   wire    base 37.00       to  3!S.00t  37.00       to  38.00| 

Lead    10.00  10.00 

Nickel    50.00 

Sheet  zinc,  f.o.b.   smelter 19.00  L9.00 

Spelter,   spot    9.42'-..  t..    9.67%  9.42%  to    9.67% 

Tin,    Straits    65.62%  65.00 

Aluminum.  98  to  99  per  cent. 56.00      to  58.00?  56.00      to  58.00f 

OLD    METALS 

Heavy   copper  and   wire 2S.50       to  29.50  2^.00       to  28.50 

Brass,    heavy     17.00      to  18.00  17.: mi      to  18.00 

Brass,    light    14.00       to  14.50  14.25       to  14.75 

Lead,    heavy    9.00      to    9.25 

Zinc,    scrap     6.75       to    7.00  7.25 

t  Nominal. 
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Current  Prices  of  Electrical  Supplies 

The   prictl  quoted  arc   thOM   prevailing   In   standard    package   01    spcciiirci    lots   on   apparatus'   and  ap- 

pllancai  in  Saltan  and  Middle  West  market!  at  the  beginning  of  business  on  Monday  of  this  week. 

They   .no   In   all   catei   the   net   prices  or   prices  subject  to  di\<  mints   from  standard   lists  to  contractors, 
Central    Stations,    dealeri    and    others   engaged   in   the  resale  of  such  goods. 

lines  in  Southern  and  other  nearby  markets  will  rule  about  the  same  as  those  in  the  Middle 
West,  although  slight  modifn  .itimis  to  cover  increased  freight  and  local  demands  should  be  expected. 
In  the  Pal  West  and  on  the  Pacific  Coast  the  prevailing  prices  are  naturally  higher,  covering  as  they 
must  increased  freight  and  the  necessity  of  larger  stocks  with  increased  interest  and  warehouse 
charges  on  account  of  the  distances  from  sources  of  supply,  infrequent  turnover  of  stock  and  uncer- 
tainty as  to  delivery  of  goods  in  transit.  Moreover,  the  Far  West  presents  a  wide  variation  in  demand 
due  to  a  small  population  spread  over  a  wide  area  in  agricultural  and  mining  communities,  as  con- 
trasted with  the  denser  population  of  the  East  and  Middle  West,  their  nearness  to  the  source  of  supply, 
the   more   frequent   turnover  in  stocks  and   the  constant   demands  which  arise   in   industrial   centers. 


ARMORED    CONDUCTORS,    FLEXIBLE    STEEL 

si>K/i<  -( 'onduotor 

r- List,  per  1000  Ft.->, 

B    a    S    6                                                                        Chicago  N.   Y. 

No,      II     solid $61.00  $61.00 

No      IS     BOlld 71.00  71.00 

No.     10     solid 90.00  90.00 

S     solid 106.00  106.00 

No        6     solid 145.00  145.00 

No     10    stranded 95-00  95.00 

No,      B    stranded 115.00  115.00 

No.      6    stranded 160.00  160.00 

No       !    stranded 205.00  205.00 

No,      2    stranded 266.00  266.00 

No.      l    stranded 315.00  315.00 

Twin-Conductor 

No.     14     solid 104.00  104.00 

No.     12    solid 135.00  135.00 

No.     10     solid 185.00  185.00 

No.      8    stranded 235.00  235.00 

No.      6    stranded 370.00  3,0.00 

No.      4    Btranded 575.00  575.00 

DISCOUNT  PER  1000  FT. 
« 

Single-Conductor 

No.  14  solid:                                                              Chicago  N.  T. 

than    coil     +10%  +12£p 

Coil    to    1000    ft — 10%  3% 

No.   12  solid :                                                                        _  ,  ,„_ 

Less    than    coil    +10%  +19%° 

Coil    to    1000    ft — 10%  3% 

Twin-Conductor 

No.    14    solid  : 

Less    than    coil    +10%  +12%° 

Coil  to  1000  ft — 10%  3% 

No.   12  solid:                                                                   ,  ..M 

Less  than  coil    +10%  10% 

Coil    to    1000    ft — 10%  3% 


ATTACHMENT    PLUGS 


-List- 


Std.   Pkg.  Chicago 

Benjamin    No.    903 100  $0.25 

Hubbell    No.    5406 250  .30 

Bryant     No.     706 100  .25 

G.    E.    50996 250  .22 

Discount  Chicago 
Less  than  1/5  std.   pkg. : 

Benjamin   No.    903    12% 

Hubbell   No.    5406    +10% 

Brvant  No.   706    +20% 

G.    E.    50996    +20% 

1/5  to  std.  pkg.: 

Benjamin   No.    903    20% 

Hubbell  No.   5406    — 10% 

Bryant  No.  706   Net 

G.   E.   50996    Net 

Std.  pkg. : 

Benjamin  No.  903    44% 

Hubbell  No.  5406 — 34% 

Brvant  No.   706    30% 

G.  "E.    50996    — 30% 


BATTERIES,   DRY 

^-No.   6  Regular-^,  , — No.   6 

Each  Net  Chicago  N.  Y.  Chicago 

Less  than   12    $0.35  $0.35  $0.35 

12    to    50    30  .30  .30 

50    to    barrel    255  .28  .265 

Barrel    lots     24  .24  .25 


CONDUIT,    METALLIC    FLEX  I  BLE— CONTI  NU  ED 


N.   Y. 

$0.25 
.30 
.25 
.22 

N.  Y. 

12% 
+  20% 
+  20% 
+  20% 

20% 
20% 
20% 
20% 

44% 
34% 
34% 
34% 


Ignitor — s 
N.  Y. 
$0.35 
.30 
.29 
.25 


CONDUIT,    METALLIC    FLEXIBLE 


Size,   In.  Feet  per  Coil 

5/16 250 

% 250 

% 100 

% 50 

1      50 

1*4 50 

1% 25-50 

2      25-50 

2% 25-50 


-List  per  100  Ft- 


Chicago 

N.  Y. 

$5.00 

$5.00 

7.50 

7.50 

10.00 

10.00 

13.00 

13.00 

21.00 

21.00 

26.00 

26.00 

35.00 

35.00 

45.00 

45.00 

52.00 

52.00 

£ 


("Single  Strip 
ilcago     N.   Y. 
Less  than  coll  p<  i    i  000  n Net         Net 

lo     KKKI    ft.    jut     10011    ft I-, 

',"  Single  Strip 
Chicago     N.   V- 

LeSB  than  coil   per  1000  ft.,  net.. $100. 00    $100  00 


%"  Double  Sti  ip 

Chicago     N.    Y. 

Nel  \.  t 

I'. 

'i  touble  strip 

Chicago     N.    Y. 

$105.00   $110  00 


CONDUIT,    NON-METALLIC    FLEXIBLE 


Size,  in.  Chicago 

7/32 $0.05% 


-List,   per  Foot- 


.06 
.09 
.12 
.15 
.18 


N.   Y. 

$0.05% 

.06 

.09 

.12 
.1", 
.18 


List,   per   Foot 


, 7/32 

Per  1000  Ft.  Net.  Chicago 

Less    than    $15.00    list.  ..  .$55.00 

$15.00    to    $60.00    list 27.50 

$60.00    to    $150.00    list 24.75 


CONDUIT,    COUPLINGS    AND    ELBOWS,    RIGID    IRON 

(Card  No.   38) 

Conduit,  List  per  Foot 
Size.  in.  Chicago  N.  Y. 

% $0.08%  $0.08% 

% 08%  .08% 

% 08%  .08% 

% 11%  .11% 

1 17  .17 

1% 23  .23 

1% 27%  .27% 

2 37  .37 

2% 58%  .58% 

3 76%  .76% 

Couplings,  List,  Each  Elbows,  List,  Each 

Size,  in.                       Chicago  N.  Y.  Chicago  N.  Y. 

% $0.05  $0.05  $0.19  $0.19 

% 06  .06  .19  .19 

% 07  .07  .19  .19 

% 10  .10  .25  .25 

1 13  .13  .37  .37 

1% 17  .17  .45  .45 

1% 21  .21  .60  .60 

2 28  .28  1.10  1.10 

2% 40  .40  1.80  1.80 

3 60  .60  4.80  4.80 

Discount,  Discount, 

,— %  In.  to  %  In.^       , —  %  In.  to  3  In. — , 
Chicago         N.  Y.  Chicago         N.  Y. 

Less   than    2500   lb 3.8%  6%  6.8% 

2500   to  5000   lb 5.8%  8%  8.8# 

(For  galvanized  deduct  six  points  from  above  discounts.) 

FLATIRONS 

Chicago  N.   Y. 

List $5.50  $5.00 

Discount 30%  30% 


FUSES,    INCLOSED 

250-Volt  Std.   Pkg. 

3-amp.  to      30-amp 100 

35-amp.  to      60-amp 100 

65-amp.  to    100-amp 50 

110-amp.  to    200-amp 25 

225-amp.  to    400-amp 25 

450-amp.  to    600-amp 10 

600-Volt 

3-amp.  to      30-amp 100 

35-amp.  to      60-amp 100 

65-amp.  to    100-amp 50 

110-amp.  to    200-amp 25 

225-amp.  to    200-amp 25 

450-amp.  to    600-amp 10 


Chicago 

N.   Y. 

$0.25 

$0.25 

.35 

.35 

.90 

.90 

2.00 

2.00 

3.60 

3.60 

5.50 

5.50 

$0.40 

$0.40 

.60 

.60 

1.50 

1.50 

2.50 

2.50 

5.50 

5.50 

8.00 

8.00 
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FUSES,   INCLOSED— CONTINUED 
Discount  Chicago 

List 28  % 

Discount    38% 

FUSE   PLUGS 

2-Amp.  to  30-Amp. 

Per  100  Net.  Chicago 

Less  than  1/5  std.  pkg $6.25 

1/5  to  std.  pkg 5.25 

Standard  package,  500.  List,  $0.07. 


N.  Y. 
28% 
38% 


N.   Y. 

$5.25 

4.50 


LAMPS,    MAZDA 

105  to  125  Volts 

, List,   Each , 

Regular,   clear :                                     Std.  Pkg.          Chicago  N.  Y. 

10   to   40-watt — B    100                   $0.27  $0.27 

60-watt — B    100                       .36  .36 

100-watt — B    24                        .65  .65 

75-watt — C    50                      .65  .65 

100-watt — C     24                     1.00  1.00 

200-watt — C    24                      2.00  2.00 

300-watt — C     24                      3.00  3.00 

Round  bulbs,  3%-in.,  frosted: 

15-watt — G    25     50                       .50  .50 

25-watt — G    25     50                       .50  .50 

40-watt — G    25     50                        .50  .50 

Round   bulbs,    3% -in.,    frosted: 

60-watt — G    30     24                        .72  .72 

Round  bulbs,   4% -in.,  frosted: 

100-watt — G    35     24                    1.05  1.05 

r Discount , 

Chicago  N.  Y. 

Less    than    std.    pkg Net  Net 

Std.   pkg 10%  10% 

LAMP  CORD 
CoUon-Covered,  Type  C,  No.  18 

r-Ter  1000  Ft.   Net-, 

Chicago  N.   Y. 

Less  than  coil    (250   ft.)    $37.52  $35.17 


Coil   to   1000   ft 28.14 

LAMP    GUARDS,    WIRE 
Per  100  Net  Chicago 

Less  than   50,  Matthews   16-cp $20.00 

Less  than  1/5  std.  pkg.  Hubbell 28.35 

Less   than   36,    60-watt   Loxon 25.00 


26.73 


N.  Y. 

$20.00 
29.00 
20.00 


OUTLET    BOXES 

Union                                                                      ^Black,  List,  per  100— > 

Cat.   No.                                                                    Chicago  N.  Y. 

101    $30.00  $30.00 

102    30.00  30.00 

103     25.00  25.00 

106     20.00  20.00 

Union                                                                       , — Galv..  List,  per  100-^ 

Cat.   No.                                                                    Chicago  N.  Y. 

101     $30.00  $30.00 

102     30.00  30.00 

103     25.00  25.00 

106     20.00  20.00 

, Black ,  , — Galvanized—, 

Discount                                 Chicago       N.  Y.  Chicago     N.  Y. 

Less  than  $10.00  list 40%           List  35%           List 

$10.00  to  $50.00  list   50%          42%  45%          37% 


PIPE   FITTINGS 
Condulets,  V.V.,  Unilets  and  Similar 

Discount                                                                    Chicago  N.  Y. 

Less  than   1/5   std.   pkg 10%  10% 

1/5   to   std.    pkg 20%  20% 

Std.    pkg 30%  30% 

PORCELAIN    CLEATS— UNGLAZED 

2  and  3   Wire 

, Per   1000  Net , 

Chicago  N.  Y. 

Less  than  1/5  std.  pkg $18.00  $20.00 

1/5   to   std.   pkg 13.00  15.80 

Standard  package,  2200.     List  per  1000,   $20. 

PORCELAIN    KNOBS 

5^  n.c. — Solid  Nail-it — N.C. 

Std.  Pkg.  3500  Std.  Pkg.  4000 

Per  1000  Net                              Chicago       N.  Y.  Chicago         N.  Y. 

Less  than   1/5   std.   pkg $18.00  $24.30  $28.00  

L/5   to»std.   pkg 18.00  12.15  21.50  


SOCKETS  AND   RECEPTACLES 


Std.  Pk. 

-in.    cap    key    socket    500 

-in.  cap  keyless   socket    500 

-in.  cap  pull  socket 250 


Chicago 
$0.33 
.30 
.60 


-List- 


Discount  Chicago 

Less  than  1/5  std.  pkg Net 

L/5   to  std.   pkg 15  %• 


N.  Y. 

$0.33 
.30 
.60 

N.  Y. 
Net 

20% 


SWITCHES,    KNIFE 
250-Vofi,  Front  Connections,  No  Fuse 

, List \ 

Perkins  or  Trumbull  Type  A:                                  Chicago  N.   Y. 

30-amp.    S.     P,    S.    T $0.80  $0.80 

60-amp.    S.    P.    S.    T 1.20  1.20 

100-amp.    S.     P.     S    T 2.25  2.25 

200-amp.    S.    P.    S.    T 3.48  3.48 

300-amp.    S.    P.    S.    T 5.34  5.34 

30-amp.    D.    P.    S.    T 1.20  1.20 

60-amp.    D.    P.    S.    T 1.78  1.78 

100-amp.    D.    P.    S.    T 3.38  3.38 

200-amp.    D.    P.    S.    T 5.20  5.20 

300-amp.    D.    P.    S.    T 8.00  8.00 

30-amp.     3     P.     S.     T 1.80  1.80 

60-amp.     3     P.     S.     T 2.68  2.68 

100-amp.     3     P.     S.     T 5.08  5.08 

200-amp.     3     P.     S.    T 7.80  7.80 

300-amp.     3     P.     S.     T 12.00  12.00 

Perkins  Type  B  or  Trumbull  Type  C : 

30-amp.    S.    P.    S.    T ' 0.42  0  42 

60-amp.    S.    P.    S.    T 0.74  0.74 

100-amp.    S.    P.    S.    T 1.50  1.50 

200-amp.    S.    P.    S.    T 2.70  2.70 

30-amp.    D.    P.    S.    T 0.68  0.68 

60-amp.    D.    P.    S.    T 1.22  1.22 

100-amp.    D.    P.    S.    T 2.50  2.50 

200-amp.    D.    P.    S.    T 4.50  4.50 

30-amp.     3     P.     S.     T 1.02  1.02 

60-amp.     3     P.     S.     T 1.84  1.84 

100-amp.     3     P.     S.     T 3.76  3.76 

200-amp.     3     P.     S.    T 6.76  6.76 

DISCOUNT 

Type  A,  Perkins  or  Trumbull:                                 Chicago  N.   Y. 

Less  than  $10  list List  Net 

$10  to  $25  list    15%  15% 

$25  to  $50  list    18%  18% 

Type  B,   Perkins,   or  Type  C,  Trumbull : 

Less  than  $10  list 10%  10% 

$10  to  $25  list    20%  20% 

$25   to  $50  list    28%  28% 

SWITCHES,   SNAP  AND   FLUSH 
:>-Amp.  and  10-Amp.,  125-ToZt  Snap  Switches 

, List > 

Std.  Pkg.          Chicago  N.   Y. 

5-amp.     single-pole     250                  $0.28  $0.28 

5-amp.    single-pole,    ind 250                      .32  .32 

10-amp.  single-pole 100                      .48  .48 

10-amp.    single-pole,    ind 100                       .54  .54 

5-amp.,    three-point     100                      .56  .56 

10-amp.,    three-point    50                      .76  .76 

10-amp.,    250-volt,    D.    P 100                        66  .66 

10-Amp.,   250-Volt  Push-Button   Switches 

, List , 

Std.  Pkg.          Chicago  N.  Y. 

10-amp.     single-pole      100                   $0.45  $0.45 

10-amp.    three-way    50                      .70  .70 

10-amp.    double-pole     50                      .70  .70 

Discount                                                                   Chicago  N.   Y. 

Less  than    1/5   std.   pkg +20%  Net 

1/5    to   std.    pkg Net  15  % 

Std.     pkg 30%  28% 

SWITCH     BOXES,    SECTIONAL    CONDUIT 

, List,  Each , 

C.  F.  Mfg.  Co.                                                                     Chicago  N._Y. 

No.    155    $0.34  $d"34 

No.    160    0.60  0.60 

i Black ,  ,— Galvanized— > 

Discount  Chicago     N.  Y.  Chicago     N.  Y. 

L.-ss   than    $2.00    list 2595              Net  Net 

$2. 00  to  $10.00  list 2V,  50%  15%  409! 

$10.00  to   $50.00  list 35%  60%  :.">', 


TOASTERS,    UPRIGHT 

Chicago 

List     $5.00 

Discount    30% 

WIRE,  ANNUNCIATOR 
Per  Lb.  Net  Chicago 

No.  18,  less  than  full  spools    $0.65 

No.   18,  full  spools    0.55 


N.  Y. 
$5.00 
30% 


N.   Y. 

$0.62 

0.53 


C. 


WIRE,    RUBBER-COVERED,    N. 
Solid-Conductor,  Single-Braid 

, Price  per  1000  Ft.   Net 

Less  than  600  Ft.  500  to  1000  Ft. 

No.  Chicago      N.  Y.  Chicago      N.  Y. 

14     $18.00        $18.00  $16.00        $14.50 

12    29.89  27.05  25.62  22.85 

10     41.51  39.27  35.58  33.66 

8    60.13  51.44  51.54  48.42 

—    82.20  89.57  75.35  76.80 


WIRE,  WEATHER-PROOF 

Solid- Conductor,   Triple-Braid,   Sizes    4/0    to    8.    Inc. 

^-Per  100  Lb.   Net-, 

Chicago  N.  Y 

Less  than  25  lb $45.00  $40.25 

25    to    50    lb 44.00  39.25 

50   to   100   lb 43.00  38.25 


1000  to  5000  Ft. 

Chicago 

N.  Y. 

$14.00 

$12.50 

21.35 

20.9". 

29.65 

24.68 

42.95 

33.51 

68.50 

50.63 
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NEW   APPARATUS   AND   APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers*  Products 

I  sed  in  I  In-  Electrical  Field 


Entrance   Fitting 

Service   entrance    l.'s    thai    arc   weath 

erproof  and  do  not  require  a  gasket 
have    been    developed    by    the    Adapti 

'ompany  of  Cleveland,  Ohio.  Atten- 
:ion  is  called  to  the  fact  that  this  fit- 
ting    allows     the     conduit     to     lie     close 


SERVICE-ENTRANCE   L 

against  the  side  of  the  buildings  and  not 
some  distance  away,  as  is  generally 
the  case.  The  cover  is  held  in  position 
by  a  screw  and  an  overlapping  flange 
on  the  fitting.  These  fittings  are  for 
use  with  conduit  from  XA  in.  to  la/4  in. 
(1.27  cm.  to  3.17  cm.)  in  diameter. 


Gage  Glass  Guard 

A  water-gage  guard  that  consists  of 
a  semi-cylindrical  sheet-metal  shutter, 
which  can  be  rotated  about  the  gage 
tube  as  an  axis  has  been  developed  by 
the  Simplex  Safety  Boiler  Gauge  Glass 
Company  at  Springfield,  Mass.  To  the 
shutter  is  attached  a  piece  of  lamp  cord 
which  passes  through  an  eye  on  the 
outer  periphery  of  the  upper  circular 
tracks  and  from  there  extends  to  any 
point    within    convenient   reach    of   the 


WATER-GAGE    GLASS    GUARD 

fireman.  When  a  gage  glass  breaks, 
the  cord  may  be  pulled  and  the  circu- 
lar shutter  moved  through  half  a  turn, 
thereby  deflecting  the  escaping  steam 
and  making  it  possible  to  shut  off  the 
valves  on  the  gage  cocks  without  dan- 


ger of  being  burned,  it  la  claimed.  When 
this  lias  been  done  the  shutter  may  be 

removed  from  its  tracks  to  permit  re- 
placing the  broken  gage  tube  !>y  mov- 
ing the  shutter  another  quarter  turn. 


Elevator   Control   Equipment 

Magnetic  three-speed  elevator  con- 
trollers that  govern  the  reversal  and 
speed  control  of  elevator  motors  have 
been  developed  by  the  Cutler-Hammer 
Manufacturing  Company  of  Milwaukee, 
Wis.  No  more  current  than  is  neces- 
sary to  hoist  the  maximum  load  is  per- 
mitted by  this  apparatus,  thus  protect- 
ing the  motor  against  injury  due  to  ex- 
cessive currents.  When  the  elevator 
which  is  controlled  approaches  the  top 
and  bottom  limits  of  its  travel  it  is 
automatically        slowed        down        and 


A    MAGNETIC   THREE-SPEED   ELEVATOR 
CONTROLLER 

smoothly  brought  to  rest.  The  design 
and  arrangement  of  connections  are 
such  that  no  combination  of  grounds 
or  short  circuits  can  cause  the  car  to 
run  into  the  overhead  beams  or  into  the 
pit,  it  is  claimed.  Provisions  are  made 
so  that  the  occurrence  of  slack  in  the 
hoisting  cable  will  immediately  stop  the 
car.  An  overspeed  governor  with  a 
safety  guide  grip  is  employed  so  that 
should  the  car  run  over  its  rated  speed 
of  400  ft.  per  minute  (133  m.  per  min- 
ute) the  current  to  the  motor  will  be 
interrupted  and  the  guide  grips  will 
act  to  stop  the  car  immediately.  Two 
magnetically  operated  brakes  are 
mounted  on  the  hoisting  machine,  one 
for  braking  the  drum  shaft  and  the 
other  for  the  motor  shaft. 


Household  Iron 

The     Western     Electric     (ompany    of 

New  York  City  has  developed  a  6Vs-tt>. 

(2.7-kg.)     elect  lie     iron     for     household 

purposes  in  which  every  part  is  a  com- 
plete unit,  made  so  as  to  l>e  interchange- 
able. Attention  is  called  to  several  fea- 
tures of  this  iron.  It  ha  a  Mack  and 
white  cord  in  which  the  conductors  are 
Stranded,  not  braided,  producing  B  long- 
wearing  flexible  cord.  The  pressure 
plate  holds  the  heating  element  firmly 
against  the  bottom  of  the  iron,  keeping 
the  heat  distributed  where  it  will  be 
most  effective.  The  heating  element  is 
made  of  chromium-nickel  ribbon,  and 
the  contact  pins,  which  are  easy  to  re- 
place, of  non-corroding  German  silver. 
A  separable  two-piece  socket  plug  is 
furnished. 


Switch  and  Cut-Out 

Quick-break  safety  switches  and  cut- 
outs, constructed  so  as  to  prevent  acci- 
dental contact  with  current-carrying 
parts,  are  manufactured  by  the  Palmer 
Electric  &  Manufacturing  Company  of 
Boston,  Mass.  The  apparatus  is  de- 
signed so  that  no  live  parts  are  exposed 
when  the  switch  is  being  operated  or 
when  the  cutout  is  being  re-fused. 
This  feature  is  assured  by  a  sliding 
shutter  which  is  mounted  on  the  main 
box  cover  and  interlocked  with  the 
switch  handle.  When  the  fuse  cham- 
ber is  open  the  switch  is  locked  open 
and  when  the  switch  is  closed  the  fuse 
chamber  is  locked  closed. 


Coffee  Cutters 

Coffee-cutting  machines  operated  by 
totally  inclosed,  low-speed  Westing- 
house  motors  designed  for  heavy  duty 
and  having  no  complicated  mechanism 


SINGLE-END  TYPE  OF  COFFEE  CUTTER 

to  need  adjustment  are  manufactured 
by  the  Master  Cutter  Machine  Com- 
pany of  Cincinnati,  Ohio.  Owing  to  the 
fact  that  a  low-speed  motor  is  employed 
no  gears  are  necessary.  The  motors  are 
equipped   with    radial    and    thrust   ball 
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bearings  which  minimize  friction  and 
prevent  wabbling  of  parts.  The  only 
parts  needing  lubrication  are  the  ball 
bearings,  and  these  only  once  a  year. 
Thus  there  is  no  oil  to  accumulate  in 
the  burr  case,  none  to  get  into  the  cof- 
fee, and  all  the  nuisance  of  oiling  is  re- 
moved. 

This  line  of  cutters  consists  of  single- 
end  and  double-end  styles  and  a  "three- 
in-one"  machine  which  besides  granu- 
lating and  pulverizing  the  coffee  can  be 
used  for  chopping  meat.  The  single-end 
machines  are  made  in  two  sizes  and  are 
of  sufficient  capacity  for  most  stores. 


to  either  with  the  hand  or  foot  lever, 
thus  completing  the  circuit  and  heating 
the   metal   to   the   welding  temperature. 


Pipe  Straps 

The  Central  Distributing  Company  of 

!  Detroit,  Mich.,  has  brought  out  a  com- 
plete  line   of   lead-covered   pipe   straps 

i  in  sizes  of  from  %  in.  to  4  in.  (0.64  cm. 
to  10.2  cm.)  inclusive.  These  straps  are 
not  affected  by  acids,  atmospheric  con- 

jditions,  lime,  etc.,  it  is  claimed.  Weights 
for  the  different  sizes  have  been  adopted 
so  that  the  line  throughout  is  uniform 

;in     strength    for    the    work    required. 

|  These  standards  insure  that  the  cus- 
tomer will  get  the  same  weight  and 
size  strap  at  all  times. 


Spot  Welder 

Spot  welders  made  in  two  standard 
jtypes  of  various  ratings  are  manufac- 
tured by  the  Pacific  Electric  Welder  & 
(Manufacturing  Company  of  Seattle, 
IWash.  One  of  the  types  is  adapted  to 
i  work  on  clean  stock  measuring  thirty- 
gage  to  eleven-gage  while  the  other  is 
Sfor  thirty-gage  to  three-gage  material. 
iThe  largest  opening  between  points  on 
•these  machines  is  3%  in.  (8.9  cm.). 
|The  distance  between  the  upper  arm 
and  the  lower  horn  is  7  in.  to  15  in. 
1(17.8  cm.  to  38.1  cm.).  The  machines 
!|are  equipped  with  hollow  welding  points 


ELECTRIC    SPOT   WELDER 

through  which  water  is  allowed  to  cir- 
culate to  keep  them  cool  and  increase 
the  life  of  the  points.  To  use  the  ap- 
paratus the  material  to  be  welded  is 
placed  between  the  electrodes  or  weld- 
ing points  and  pressure  applied  there- 


Immersion  Heater 

The  Russell  Electric  Company  has 
placed  upon  the  market  an  immersion 
heater  the  inclosing  tube  of  which  is 
made  of  a  heavily  nickel-plated  brass 
tube.  In  this  unit  a  brass  tube  has 
been  used  instead  of  the  usual  steel 
or  aluminum,  since  it  has  been  found 
that  steel  rusts  and  aluminum,  if  op- 
erated in  the  open,  will  melt.  The 
tube  is  3/16  in.  (0.48  cm.)  in  diameter, 
6  in.  (15.2  cm.)  long,  and  contains  an 
element  rated  at  250  watts.  It  is 
claimed  that  this  device  will  in  one  min- 
ute heat  a  glassful  of  water  as  hot  as 
it  can  be  drunk  and  will  boil  a  glassful 
of  water  in  three  minutes.  The  cord 
is  detachable  at  the  unit. 


Electric  Stove 

In  the  accompanying  illustration  is 
shown  an  electric  stove,  the  baking  ca- 
pacity of  the  upper  oven  of  which  can 
be   increased    50    per   cent   without   in- 


RANGE  WITH  FOUR  OUTSIDE  BURNERS  AND 
TWO    OVEN    BURNERS 

creasing  the  maximum  demand  of  the 
range.  This  stove  is  a  product  of  the 
S-P  Stove  Company  of  Wilmette,  111. 
It  has  four  outside  top  burners,  8-in 
(20.3  cm.)  in  diameter  and  of  900  watts 
each,  maximum  demand.  It  also  has 
one  inside  lower  oven  burner,  8  in. 
(20.3  cm.)  in  diameter,  with  a  maxi- 
mum demand  for  boiling  or  roasting  of 
660  watts.  In  the  upper  oven,  which 
is  suitable  for  all  kinds  of  baking,  are 
three  adjustable  and  removable  square 
burners  rated  at  550  watts  each.  The 
size  of  the  oven  is  15  in.  by  16  in.  by  12 
in.  (38.1  cm.  by  40.6  cm.  by  30.5  cm.) 
The  splashers,  back,  oven  side  and  door 
panels  are  white-enameled. 


Drink  Mixer 

The  Wisconsin  Electric  Company,  in 
conjunction  with  Horlick's  Malted  Milk 
Company,  both  of  Racine,  Wis.,  has 
placed  an  improved  drink  mixer  on  the 
market.  The  entire  base  and  column  is 


finished  in  white  porcelain  enamel. 
The  motor  which  drives  the  mixing 
spindle  is  stationary  on  the  head  of  the 
column,  only  the  mixing  spindle  mov- 
ing up  and  down.  The  spindle  is  light 
and  the  mixer  is  very   easily  operated. 


RAPID  DRINK  MIXER 

The  current  is  automatically  turned  on 
when  the  spindle  engages  with  the  driv- 
ing disk  on  the  motor  and  is  shut  off 
instantly  when  the  spindle  is  raised. 
Another  advantage  of  the  mixer  is  that 
the  spindle  rises  to  a  height  of  7.5  in. 
(19.05  cm.),  enabling  the  largest  con- 
tainer or  mixing  glass  to  be  set  under 
the  spindle  without  tipping  the  con- 
tainer. 


Window  Reflector 

A  glare-reducing  reflector  for  exposed 
windows  such  as  island,  open,  or  mir- 
rored-backed,  narrow-entrance  windows, 
etc.,  is  the  latest  addition  to  the  Holo- 
phane  line  of  prismatic  reflectors  pro- 
duced by  the  Glass  Company,  Inc.,  New 
York  City.  The  reflector  consists  of  a 
special  asymmetric  prismatic  reflector 
with  an  annular  prismatic  plate  over 
the  front  half  of  the  opening.  The  plate 
is  held  in  place  by  a  U-shape  steel  band 
that  engages  a  flange  on  half  of  the  cir- 
cumference of  the  reflector.  The  edge 
of  the  reflector  is  recessed,  so  that  the 
plate  has  a  positive  position.  This 
makes  the  assembling  easy.  The  ring 
is  fitted  to  the  plate,  placed  in  position 
and  sprung  over  the  flange  of  the  reflec- 
tor. Sufficient  room  has  been  provided 
for  inserting  the  lamp  without  remov- 
ing the  plate. 

The  addition  of  a  refracting  plate  is 
an  innovation  in  window-lighting  re- 
flectors, and  the  advantages  claimed 
for  it  are  that  it  shields  the  eye  from 
the  bright  lamp  filament  and  at  the 
same  time  increases  the  efficiency  by 
reflecting  the  light  down  into  the  win- 
dow that  would  otherwise  escape  at 
high  angles  and  cause  glare. 

The  reflectors,  which  are  10  in.  (25.4 
cm.)  in  diameter  and  6%  in.  (17.4  cm.) 
high,  are  designed  for  standard  2% -in. 
(5.7-cm.)  holders  with  the  100-watt 
type  C  or  C2  lamps.  The  maximum  in- 
tensity of  light  is  delivered  at  about  27 
deg.  from  the  vertical.  Practically  all 
of  the  light  is  delivered  in  useful  direc- 
tions for  lighting  the  goods,  while  a 
small  amount  is  directed  upward  for 
brightening  the  top  of  the  window  and 
lighting  valances  and   transparencies. 
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FUSES      The  Chicago   Fuae   Manufa.  tui 
ln».    Companj    ol    Chicago    has    prepared    ii 
bulletin    descriptive   of    auto    tuaea,    contact 
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B  VTTERIES  The  Ele<  ti  Ic  Storage  Bal 
lert  Companj  of  Philadelphia  Is  dlstrlbut 
Ing  a  folder  descriptive  of  Ita  new  elghl 
Btory  building  now  In  the  course  ol  con 
struct  ion 

REFLECTORS.  The  National  X  Raj 
Reflector  Companj  of  Chicago  is  distribut- 
ing a  temporarj  catalog  page  tor  catalog 
L9  This  page  describes  X-raj  Hoodllght- 
nu-  projectors. 

CHAIN  DRIVE.  The  Link-Belt  Company 
of  Chicago  is  distributing  a  decorated 
folder  on  which  a  section  of  the  President  s 
proclamation  is  given.  A  copj  ol  the 
foldei  will  i"'  sent  to  any  one  applying  for  it. 
POWER  MACHINERY,  MacGovern  & 
Company  of  lit  Liberty  Street,  New  York 
City  have  prepared  a  catalog  on  electrical, 
hydraulic,  steam  and  gas  machinery.  Con- 
tractors' equipment  is  also  Included  In  tins 
catalog. 

PROTECTIVE  PREPARATION  The  Mc- 
Graw  Company  of  Omaha,  Neb.,  is  dis- 
tributing a  leaflet  descriptive  oi  "Neutra- 
line,"  designed  particularly  for  protection  oi 
tin  skin  against  sulphuric  acid,  such  as  is 
used   in  storage  batteries. 

MOTOR  PUMPS.— The  Hawkeye  motor 
pump,  an  automatic  pump  to  take  the  place 
of  water  lifts  and  for  use  with  open  tanks 
or  pressure  tanks,  is  described  and  illus- 
trated in  a  bulletin  prepared  by  the  Chan- 
dler Pump  Company  of  Cedar  Rapids,  Iowa. 
CH  MN  DRIVE.— The  Link-Belt  Company 
of  Chicago,  111.,  is  distributing  a  booklet 
entitled  "Ideal  Drive  for  Cement  Mill 
Equipment."  This  book  describes  the 
operating  cement  machinery  at  the  plant 
of  the  Nazareth  Cement  Company,  Naza- 
reth.  Pa. 

GENER  \TORS.  —  The  Crocker-Wheeler 
Company,  Ampere.  N.  J.,  has  prepared  bul- 
letin No.  ITS,  descriptive  of  its  three-wire 
generators.  This  company  is  also  dis- 
tributing bulletin  No.  177.  descriptive  of  its 
form  W  rolling-mill  motors,  2  20  or  230 
volts,  direct-current,  sizes  6.5  hp.  to  200  hp. 
ELECTRIC  TOOLS. — The  Stow  Manufac- 
turing Company  of  Binghamton,  N.  V,  is 
distributing  bulletin  No.  101,  descriptive  of 
its  portable  electric  tools,  electric  motors 
and  special  machines.  This  company  is  also 
distributing  bulletin  No.  102,  descriptive  of 
flexible  shaftings.  These  are  miniature 
copies  and  are  very  complete. 

S  \WMTLL  SUPPLIES.— Link  belt  and 
sprocket  wheels  for  sawmills  are  described 
and  illustrated  in  book  No.  260,  now  being 
distributed  by  the  Link-Belt  Company  of 
Chicago,  111.  This  booklet  describes  those 
classes  of  link  belts  most  commonly  used 
in  sawmills,  and  presents  only  a  few  of 
the  many  types  this  company  can  supply. 

CHAINS— The  Link-Belt  Company  of 
Chicago  has  prepared  book  No.  125,  which 
is  descriptive  of  the  link-belt  style  of  chain 
for  efficient  transmission  of  power.  This 
data  book  takes  into  consideration  the  vari- 
ous uses  of  these  chains  and  the  method 
of  using  them.  List  prices  are  also  given 
in  this  book.  The  data  forms  contained  in 
the  book  will  present  the  facts  in  such 
a  wav  as  to  render  "checking  up"  easy. 
The  book  is  well  illustrated  and  has  been 
prepared   with   care. 

ELECTRIC  FURNACES. — The  Society 
for  Electrical  Development,  Inc.,  New  York 
City,  is  publishing  a  book  entitled  "Indus- 
trial Heating  as  a  Central  Station  Load." 
The  object  of  this  publication  is  to  give  in 
compact  form  for  ready  reference  facts  and 
data  on  the  various  uses  and  applications  of 
commercial  electric  heating  as  practised  in 
the  United  States  to-day.  The  data  include 
both  the  high-temperature  furnaces  of  the 
metal  industries  and  those  various  forms  of 
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Now  Incorporations 


THE  AMERICAN  INSULATION  COM- 
PANY oi  Philadelphia,  Pa,,  ha^  been  In 
corporated  with  a  capital  stock  of  $100,000 

bj      1 1     T     Conwell,    Jr.,    and    associates. 
THE      ( ISBORNE       i  PA.  )       ELECTRIC 

LIGHT     i '.  i.M  PAN'S     has     i..en     chartered 
with     a     capital     stock    of    $5,000     by     E.     S. 

Hi'.  id    Of    Wilkinsburg.     Pa.,    and    others 

to  operate   In  Osborne. 

THE  GREAT  LAKES   ELECTRIC   MAN 
UFACTURING  COMPANY  of  Chicago,    til., 
has  been  chartered   with  a  capital  stock  of 

$25, >  bj   G.  A.  Johnson,  George  A.  Chrlt- 

ton  and  C.  C.  Becker. 

Till:  KOTAKY  SCRAPER  COMPANY  of 
New  fork,  N.  Y.,  has  been  chartered  with 
a  capital  slock  of  $10,000  to  do  general 
electrical  work  and  deal  in  rotary  brushes, 
scrapers  and  other  devices. 

THE  ELECTRIC  SERVICE  COMPANY 
Oi  Beaver  Ealls,  Pa.,  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  Walt,  r  P. 
Rice,  Constantine  J.  Freund  and  Robert 
Cunningham  of  Beaver  Falls. 

THE  LEETSDALE  (PA.)  ELECTRIC 
COMPANY,  has  been  chartered  with  a  capi- 
tal stock  of  $5,000  to  furnish  electricity  in 
Eeetsdale.  E.  S.  Haymond  of  Wilkinsburg, 
Pa.,    is   interested    in   the  company. 

THE  MOON  (PA.)  TOWNSHIP  LIGHT 
COMPANT  has  been  incorporated  with  a 
capital  stock  of  $5,000  by  E.  S.  Haymond 
of  Wilkinsburg,  Pa.,  and  others.  The  com- 
pany proposes  to  operate  in  Moon  Town- 
ship. 

THE  SEWICKLEY  (PA.)  ELECTRIC 
LIGHT  COMPANY  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000  to 
operate  in  Sewickley.  E.  S.  Haymond  of 
Wilkinsburg,  Pa.,  is  interested  in  the  com- 
pany. 

THE  ALEPPO  (PA.)  TOWNSHIP 
ELECTRIC  COMPANY'  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  to 
operate  in  Aleppo  Township.  E.  S.  Hay- 
mond of  Wilkinsburg,  Pa.,  is  interested  in 
the  company. 

THE  FAN-FRAME  SPARK  PLUG  COM- 
PANY of  Yonkers,  N.  Y.,  has  been  char- 
tered with  a  capital  stock  of  $15  000  by 
Lura  B.  Galbraith,  Bowman  B.  Totting- 
ham  and  John  J.  Gill.  The  company  pro- 
poses to  manufacture  spark  plugs. 

THE  GUY  V.  WILLIAMS  COMPANY 
of  New  York,  N.  Y.,  has  been  incorporated 
with  a  capital  stock  of  $15,000  to  deal  in 
electric  lamps,  chandeliers,  wires,  etc.,  by 
Guv  V.  Williams,  H.  H.  Williams  and 
Thomas  Cole,  116  Broad  Street.  New  Y'ork 
City. 

THE  OZONE-AQUA  ELECTRIC  HEAT- 
ER CORPORATION  of  New  York,  N.  Y., 
has  been  incorporated  by  John  J.  Von  Hent- 
zel.  Dr.  Alfred  Starr  and  Dr.  B.  W.  Kirsch- 
ner  The  company  is  capitalized  at  $100,- 
000  and  proposes  to  manufacture  electric 
appliances. 

THE  KEYSTONE  ELECTRICAL  AP- 
PLIANCE COMPANY  of  Philadelphia.  Pa., 
has  been  incorporated  by  Stephen  T>.  Large 
C  C  Davis  and  Horace  S.  Jones,  all  of 
Philadelphia.  The  company  is  capitalized 
at  $5,000  and  proposes  to  manufacture  elec- 
trical switches,  etc. 

THE  EUREKA  BOAT  &  AIRPLANE 
BUILDING  CORPORATION  of  New  York, 
N  Y  has  been  incorporated  by  Albert  H. 
Morris,  George  W.  Wagner  and  Adam 
Finck  The  company  is  capitalized  at 
$10,000  and  proposes  to  manufacture  boats, 
airplanes    and    dynamos. 

THE  EQUITABLE  LIGHT.  HEAT  & 
POWER  COMPANY  has  been  incorporated 
with  a  capital  stock  of  $5,000  to  operate  in 
Kimmel  Township  by  D  E  Brumbaugh  of 
Clavsburg  Pa.,  and  W.  H.  Rohm  and  John 
H.  Zinn  of  Osterburg.  Pa.  The  office  of  the 
company  will  be  in  Queen. 
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THE    UNITED   BTATES    FUSE  CORPO 
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THE    NEW    HYDRAULIC    MACHINERY 
COMPANY    ol    Montreal.  Que.,  h 
corporated   bj    George   R     i  »rennan, 
der  G    Yeoman,  Herberl   W.  Jackson,  Fran- 
cis G    Bush  and   others.      The  compa 
capitalized    al     $200,000    and     i 
manufacture   hydraulic   presses,   pan  | 
cumulators,   paper  mill   machinery,  etc 


Trade  Notes 


Till:  MONITOR  CONTROLLER  COM- 
PANY of  Baltimore  announces  that  E.  Wes- 
ley Vaughan  has  joined  the  sales  organiza- 
tion of  its  New  York  office. 

KELLOGG  BIRDSEYE  has  resigned  as 
treasurer  and  general  manager  of  the 
George  C.  Lynch  Company,  manufacturer 
of  electric  lamps,  236  Fifth  Avenue.  New 
York. 

THE  WESTERN  ELECTRIC  COMPANY 
has  recently  moved  the  general  offices  of  its 
Seattle  (Wash.)  branch  from  907  First 
Avenue  to  84  Marion  Street,  where  it  will 
occupv  a  two-story  brick  structure  erected 
especially  for  the   concern. 

THE  RADIUM  LUMINOUS  MATERIALS 
CORPORATION,  manufacturer  of  radium 
lighting  devices,  123  North  Third  Street, 
Newark,  will  erect  a  two-story  plant  at  154 
Alden  Street,  Orange,  N.  J.  The  new 
structure  is  estimated  to  cost  about  112,000. 

J  H  RISSER,  who  has  been  manager  of 
the  central-station  department  of  the  Globe 
Stove  &  Range  Company,  Kokomo,  Ind.,  has 
been  appointed  manager  of  electric  sales 
with  full  and  complete  charge  of  the  com- 
pany's future  electric-range  development 
work. 

THE  PACKARD  ELECTRIC  COMPANY 
Warren,  Ohio,  has  established  a  district 
office  on  the  fourth  floor  of  the  San  Fer- 
nando Building,  Los  Angeles,  Cal.,  in 
charge  of  J.  G.  Monahan,  district  manager. 
This  office  will  handle  southern  California— 
from  Fresno  south — and  the  State  of 
Arizona  on  all  products  of  the  company  s 
transformer  department. 

GEAR  MANUFACTURERS'  CONVEN- 
TION — The  recently  organized  American 
Gear  Manufacturers'  Association  held  its 
first  convention  at  the  Hotel  Schenley, 
Pittsburgh,  Pa.,  on  May  14  and  Id.  S.  L.. 
Nicholson,  sales  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Company, 
spoke  on  "The  Ins  and  Outs  of  an  Indus- 
trial Organization,"  James  E.  Gleason  pre- 
sented a  paper  on  "The  Spiral  or  Curved- 
Tooth  Bevel  Gear,"  Frank  Burgess  a  paper 
on  "Job  Gearing— To  What  Extent  Can  It 
Be  Standardized?"  and  William  Ganschow 
a  paper  on  "Advantages  of  Gear  Standard- 
ization "  George  L.  Markland  discussed  the 
"Difficulties  of  Gear  Standardization  The 
delegates  visited  the  works  of  the  Westmg- 
house  Electric  &  Manufacturing  Company  at 
East  Pittsburgh,  where  they  saw  methods 
of  manufacturing  Bakelite  micarta  for 
gears  after  which  they  were  the  guests  of 
the  Westinghouse  company  at  a  dinner  in 
the  club  rooms  of  the  Pittsburgh  Athletic 
Association. 
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New  England  States 

BRIDGTON,    ME.     The    Western     Maine 

Power  Company,  which  recently  took  over 
the  plant  of  the  Bridgton  Water  &  Electrii 
Company,  will  soon  erect  a  transmission 
line  to  connect  the  local  plant  with  the 
transmission  lines  of  the  Cumberland 
County    Power  &    Light    Company. 

PORT  FAIRFIELD,  ME,  The  Lime- 
stone (Me.)  Light  &  Power  Company,  rep- 
resented by  Aubrey  C.  Frost  or  Limestone 
has  petitioned  the  Public  Utilities  Com- 
mission for  authority  to  furnish  electricity 
in  certain  portions  of  the  town  of  Fori 
Fairfield. 

BOSTON,  MASS. — An  agreemenl  has 
been  reached  between  the  city  officials  ami 
the  insurance  men  whereby  a  relatively 
small  high-pressure-service  pumping  sta- 
tion will  be  built  as  soon  as  possible  under 
the  Copp's  Hill  burial  grounds  and  that  a 
few  years  hence  another  small  station  will 
be  erected  on  the  Charles  River  Esplanade. 
Plans  have  already  been  prepared  for  I  lie 
Copp's  Hill  station  which  provide  for  a 
capacity  of  13,000  gal.  per  minute,  to  cost 
about  $16.r),000.  It  will  be  operated  by 
electricity  furnished  from  the  power  house 
of  the  Boston  Elevated  Company,  with  ar- 
rangements for  a  reserve  supply  from  the 
Edison  Electric  Illuminating  Company. 
The  entire  cost  of  the  work,  Including 
station,  laying  additional  water-  mains,  etc., 
is    estimated    at    about    $1,000,000. 

HOLYOKE,  MASS.  —  The  contract  for 
the  construction  of  the  new  power  house 
for  the  Valley  Paper  Company  has  been 
awarded  to  the  P.  K.  Kennedy  Company. 
The  new  building  will  be  equipped  with 
modern    power    plant    machinery. 

SPRINGFIELD,  MASS. — A  permit  has 
been  granted  for  the  erection  of  a  new 
substation  for  the  Springfield  Street  Rail- 
way  Company,   to  cost  about    $30,000. 

WESTFIELD.  MASS.  —  Arrangements 
have  been  made  for  erecting  electric  lamps 
along    Frederick    Street. 

PROVIDENCE,  R.  I. — The  Narragansett 
Electric  Light  Company  has  applied  to  the 
City  Council  for  permission  to  place  man- 
holes   and    conduits    in    Second    Street. 


Construction 

News  of  Projects,  Plans,  l?ic|s  anil  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic  States 

ALBANY,  N.  Y. — Preliminary  plans  are 
being  prepared  by  the  J.  G.  White  Engi- 
neering Corporation,  43  Exchange  Place, 
New  York  City,  for  the  construction  of  a 
hydroelectric  power  plant  for  the  Albany 
Southern  Railroad  Company  of  Albany,  to 
be  located  in  the  Catskill  Mountains,  to 
cost    about    $3,000,000. 

BEACON,  N.  Y. — Bids  will  be  received 
by  James  M.  Carter,  superintendent  of 
prisons,  Capitol,  Albany,  until  Tune  12  for 
construction,  heating,  plumbing  and  drain- 
age and  electric  work  for  *he  new  dining 
room  and  kitchen  for  women's  group  at  the 
Matteawan  State  Hospital,  Beacon,  N.  Y. 
Drawings  and  specifications  may  be  con- 
sulted at  the  Matteawan  State  Hospital. 
Beacon  ;  at  the  New  York  office  of  the 
Department  of  Architecture.  1224  Wool- 
worth  Building,  and  at  the  Department  of 
Architecture,  Capitol,  Albany.  Lewis  F. 
Pilcher    is    state    architect. 

BAYONNE,  N.  J. — Bids  will  be  received 
by  the  Board  of  Education  of  Bayonne  until 
June  14  for  construction  of  new  public 
school  building,  including  electrical  work, 
heating  and  ventilating,  etc.,  to  be  erected 
on  Avenue  B  near  Forty-seventh  Street.  D. 
G.  Anderson,  Avenue  E  and  Thirtieth  Street, 
is  architect.  James  D.  Boyd  is  secretary  of 
board. 

NEWARK,  N.  J. — Preparations  are  be- 
ing made  by  Victor  A.  Rohner  of  Newark 
to  establish  an  electrical  repair  plant  to 
work  on  generators,  motors,  armatures, 
etc. 

NEWARK.  N.  J. — Bids  will  be  received 
by  the  Board  of  Education,  City  Hall,  New- 
ark, until  June  11  for  electrical  work,  heat- 
ing and  ventilating,  pipe  covering  and 
smoke  breeching  for  various  school  build- 
ings.     R.  D.  Argue  is  secretary. 

NEWARK.  N.  J. — Bids  will  be  received 
by  the  Board  of  Freeholders  until  June  fi 
for  coal  and  ash-handling  equipment  and 
steamfitting  at  the  boiler  plant  at  Overbrook 
Hospital.  Runyon  &  Carey,  845  Broad 
Street.  Newark',  N.  .)..  are  consulting  en- 
gineers. 

NEWARK.  N.  J. — The  Board  of  Free- 
holders has  awarded  the  contract  for  new 
generator,  engine  and  switchboard  panel! 
at  the  power  plant  of  the  Caldwell  peni- 
tentiary to  the  Watson  Flagg  Engineering 
Company,  27  Thames  Street,  New  York,  at 
$9,500.  and  for  boiler  equipment  to  the  Sal- 
mon Heating  &  Contracting  Company.  2.~>0 
New  York  Avenue,   Newark,   at  $16,789. 


NEWARK,  N.  J.— Bids  will  be  received 
by  tiie  Passaic  Valley  Sewerage  Commis- 
sioners, 31  Clinton  Street,  Newark,  N.  .1  . 
until  June  19  tor  electric  equipment  lor  tie' 
Newark  Bay  pumping  station,  Including 
three  60-kva.,  two-phase,  co-cycle,  220-volt 
alternating-currenl  generators  directly  con- 
nected   to    and     mounted    On     Hie    same    liases 

with  vertical  compound  steam  engines  with 
automatic  lubrication,  operating  at  150-lb. 
gage  pressure  and  26-in.  vacuum  :  also  for 
i  directly  connected  exciter  for  each  h 
with  generator  and  feeder  switchboard  pan- 
els, field  rheostat  and  auto-transformers 
for  220/110-volt  lighting  service,  with  elec- 
trical connections,  steam  supply,  exhaust 
pining,  etc.  J.  H.  Quigg  is  clerk  of  com- 
mission. 

PLAINFIELD,  N.  J.— Contract  has  been 
awarded  by  the  Niles-Bement-Pond  Com- 
pany for  the  erection  of  a  two-story,  85-ft 
by  125-ft.  addition  to  plant,  to  be  used  as 
an  office  building.  The  company,  it  is  re- 
ported, lias  purchased  equipment  for  a 
power  plant  which  will  be  built  later  on. 

HARRISBURG,  PA.— Bids  will  be  re- 
ceived by  the  Department  of  Safety  until 
June  4  for  municipal  lighting  throughout 
the  city,  including  streets,  city  buildings, 
filter  plant,  pumping  plant,  etc.,  for  a  period 
of  five  years.  The  plans  call  for  350-watt 
magnetite  electric  arc  lamps  or  incandes- 
cent lamps  of  60  cp.  or  100  cp. 

TITUSVILLE,  PA.— Bids  will  be  received 
by  the  city  of  Titusville  until  June  4  for 
furnishing  and  installing  one  3,000,000-gal. 
pump  at  the  city  water  works,  driven  bv 
gas  or  oil  engine  power.  Specifications 
may  lie  obtained  from  Karl  R.  Kightlinger, 
city   engineer. 

BALTIMORE,  MD. — The  City  Electrical 
Commission  is  contemplating  extensive  ad- 
ditions to  the  municinal  underground  con- 
duit system  during  the  present  year,  Ra- 
leigh C.   Thomas   is  chief  engineer. 

MORGANTOWN,  W.  VA. — Orders  have 
been  placed  by  the  West  Virginia  Traction 
<&  Electric  Company  for  four  Taylor  stokers 
for  its  local  power  house.  Two  of  these 
stokers  will  be  installed  under  the  new  500- 
hp.  boilers  now  being  erected  and  the  other 
two  will  be  installed  under  the  present  gas- 
fired  boilers,  for  these  boilers  can  be  oper- 
ated with  coal  at  a  higher  rating  than  at 
present. 

ROANOKE,  VA.— The  Roanoke  Railway 
&  Electric  Company  is  rebuilding  its  Wal- 
nut Street  nower  station,  at  a  cost  of  about 
$300  000.  The  outnut  of  the  plant  will  be 
increased   from   6000   hp.   to   19,UTr>   hp. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  ar- 
chitect, Treasury  Department.  Washing- 
ton. D.  C,  until  June  28,  for  furnishing  the 
various  federal  buildings,  marine  hospitals 
and  quarantine  stations  under  the  control 
of  the  Treasury  Department,  portable  desk 
Inmns  during  the  fiscal  year  endinv;  June 
30,    1918.     For  details  see  proposal  columns. 

WASHINGTON.  D.  c. — 'Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department.  Washington.  D. 
O,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  sunplies  as  fol- 
lows: Washington,  D.  O,  Schedule  list 
miscellaneous  electrical  equipment  ;  ram- 
mers, powder  hoists,  shell  hoists,  etc.  : 
Schedule  1182 — 400  each  high-resistance 
and  non-adjustable  type,  radio-head  receiv- 
ers with  cord;  Schedule  1168- — three  2-ton 
battery  crane  trucks.  Philadelphia,  Pa., 
and  Norfolk,  Va..  Schedule  1186 — furnish- 
ing and  installing  comnlete  14  furnaces  and 
blowers.  St.  Jul i ens  Creek  (Norfolk)  Va., 
Schedule  1164 — two  Diesel-engine-driven 
generating  sets.  New  York,  N.  Y.  or  Mare 
Island.  Cal.,  Schedule  1171 — one  motor 
truck.  Mare  Island,  Cal..  Schedule  1179- 
19,030  lb.  admiralty  metal  condenser  tubes. 
3O40  lb.  sheet  condenser  tube.  Boston. 
Mass.,  Schedule  1167—  one  motor-driven 
bobbing  machine  for  worm  wheels  Appli- 
cations for  Proposals  should  designate  the 
schedule  desired    by    number. 


North  Central  States 

PORT  HURON.  MICH.— The  City  Com- 
mission has  awarded  the  Port  Huron  Gas 
&  Electric  Company  a  contract  for  lighting 
the  streets  of  the  city  for  a  period  of  seven 
years,  under  the  terms  of  which  the  com- 
pany w'll  install  a  new  street-lighting  sys- 
tem.     The   contract    provides    for    152    lamps 


ol  600  CP.,  B9  iampfl  of  loo  cp.  and  86  lamps 
ol     I  on   cp 

BA  KB  LUTON.    OHIO       The   City    Council 
has  adopted  an  ordinance  providing  for  an 
i    150,000   m   bonds   for  additions   to 
the   municipal   electric   power-   plant,   includ- 
ing the  installation  of  additional  machinery 

and    an    extension    to    the    power    house. 

CINCINNATI,  oilio  The  Diem  &  Wing 
Companj   <>f  Cincinnati  is  planning  to 

an  addition  to  it  plant  on  Kggn-Mon  A.VC- 
nue,  most  of  which  will  be  used  as  a  power 
plant 

CINCINNATI  OHIO  Application  has 
been  made  by  tin-  Charles  Boldt  Company 
for    a    permit    to    eject    a    power-    plant    and    a 

sorting    room    addition    to    its    new    paper 

plant      now     under     (-.instruction. 

CLEVELAND,     OHIO.       Plans     ale      being 

red  by  William  i:  McCormack,  archi- 
ed of  board  of  education,  tor  a  power  house 
for      the      Norwood      School,      to      cost      about 

150,000. 

CLEVELAND,  OHIO.  Tin-  State  rtili- 
Lie  Commission  has  granted  the  Cleve- 
land Electric  Illuminating  Company  per- 
mission to  issue  $2, 000.  ooo  in  bonds,  the 
proceeds  to  be   used   for   improvements. 

GUNNERSVTLLfE,       OHIO.  — Righl       of 

Way  has  been  secured  l>\  the  |ia.\ton  Lower 
&  Light  Company  of  Toledo  for  the  erec- 
tion of  an  electric  transmission  line  from 
Xenia  to  Gunnersville,  a  distance  of  1  ."> 
miles. 

ST.  MARTS,  OHIO  Contracts  have 
been  awarded  by  the  Board  of  Control  for 
the  construction  of  the  municipal  elect  rn- 
lighl  and  water-works  plant  and  distribu- 
tion system,  including  ornamental 
lamps,  to  the  Skeldon  Engineering  Com- 
pany and  the  National  Supply  Company  of 
Toledo,  and  Charles  I  Zalini  of  Detroit, 
Mich.  The  cost  of  the  work  will  be  about 
$47,000. 

F/OUNGSTOWN,  OHIO.— The  Mahoning 
&  Shenango  Railway  &  Light  Company  of 
Youngstown  is  erecting  a  new  electric 
transmission  line  from  Lowellville  to  Ma- 
sury.  Work  has  begun  on  the  construction 
of  a  large  outdoor  substation  at  Masury 
at    which    the    line    will    terminate. 

YOUNGSTOWN,  OHIO.-  Contract  has 
been  closed  by  the  Brier  Hill  Steel  Com- 
pany with  the  Mahoning  &  Shenango  Rail- 
way <fc  Light  Company  for  energy  to  oper- 
ate its  two  plate  mills,  soon  to  be  erected. 
The  mills  will  be  equipped  throughout  for 
electrical  ooeration.  The  electrical  equip- 
ment will  include  a  number  of  motors  of 
several  thousand  horse  power  each,  and 
also  one  or  two  motor -generator-  sets  with 
a  rating  of  1500  hi),  each.  T'ne  contract 
calls  for   10  000  hp. 

HARDINSBURG,  KY. — The  Hardins- 
burg  Electric  Light  Company,  recently  or- 
ganized, contemplates  the  construction  of  an 
electric  plant  here.  Alfred  Taylor  and 
others  are  interested. 

LA  GRANGE.  KY. — The  Kentucky  1'tili- 
ties  Company  of  Lexington  is  reported  to 
have  offered  to  purchase  an  electric  light 
and  liower  franchise  and  to  enter  into  a 
contract  for  street  lighting.  Service  is  to 
be  established   on   or  before   Dec.    1,    1917. 

WHITESBURG,  KY.— The  Whitesburg 
Electric  Light  Company,  recently  organized 
by  W.  c.  Daniels  and  others  of  Monica,  ih 
planning  to  erect  electric  transmission  lines 
to  nearby  coal-mining  plants.  Work  will 
in    started  at  once  on  erection  of  the  line. 

KENDALLVTLLE.  IND.  — Bids  will  be 
received  by  the  Common  Council  of  Ken- 
dallville,  Ind.,  until  June  12.  for  improve- 
ments to  waterworks  system,  including  the 
construction  of  a  500.000-gal.  reinforced 
concrete  reservoir-.  40  ft.  by  S~  ft.  by  20 
ft.  ;  one  motor-driven,  low-service  centrif- 
ugal pump,  400-gal.  per  minute  capacity  ; 
one     moto>--di'i  ven      fire     serv'ce     centrifugal 

pump,  1000-gal.  capacity  per  minute  with 
pipings,  valves  and  fittings.  George  Champe 
of  Toledo,   t  Ihio,   is   civil   engineer. 

MARTINSVILLE,  IND.  —  The  power 
house  of  the  municipal  water-works  sys- 
tem was  recently  destroyed  bv  fire,  caus- 
ing   a    loss    of    about     $2.".< 

ROCHESTER,  IND.  -The  Council  has 
appropriated  $8,000  to  pirrchase  a  turbine 
pump  with  electric  auxiliary  for  the  mu- 
nicipal   water-works   system. 

Til 'TON.  IND.— The  plant  of  the  H. 
Clauss  Manufacturing  Company,  which 
was  recently  destroyed  by  tire,  is  being  re- 
built. The  plant  will  be  equipped  through- 
out with  electrically  operated  machinery. 
Energy  will  be  obtained  from  the  munic- 
ipal electric   plant. 

CALUMET.    ILL— Bids    will   be    received 
by    the    clerk    of    the    Sanitary    Distrl 
Chicago.    Room    700.    Karpen     Building.    910 
South     Michigan     Boulevard,     Chicago,     until 
June   2s.  for  furnishing  and  erecting 
ment    at    the    Calumet    sewage    put     p 
tion   as   follows:    (A)    For  six   vertical   cen- 
trifugal pumps  of  nominal  capacity,  one  at 
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SCHLEISINGERVILiLE,        Wis  The 

transmission       I  in.-      from      the      villa 
Schlelslngerville  to   Hartford   is  reported   to 
have    been    purchased    by    the    Milwaukee 
Electric   Railway   &    Light   Company,   which 
is  extending  its  system  in  this  section. 

WEST  MILWAUKEE,  Wis  a  special 
election  will  be  called  to  submit  to  the 
voters  tli.'  proposal  to  Install  an  electric 
street-lighting  system  in  the  village  in 
estimated  cost  of  a  system  has  been  pre- 
pared by  Arthur  J.  Sweet,  consulting  engi- 
ne, r 

ST.  PAUL.,  .MINX  Improvements  are 
being  made  to  the  plant  Of  the  St.  Paul 
Foundry  Company.  Involving  an  expend! 
ture  of  about  (1,000.000.  Several  fireproof 
buildings  have  been  erected  ami  new  equip- 
ment and  electrical  apparatus  will  be  in- 
stalled. 

CENTERVILLE,      IOWA.     The     Center- 

ville  Light  &  Traction  Company,  which  has 
purchased  a  number  of  small  electric  oper- 
ating companies  in  the  vicinity  of  Center- 
ville.  contemplates  the  erection  of  13,200- 
VOll  transmission  lines  to  connect  these 
plants    with    its    central    power    station. 

DES  MOINES,  IOWA.— Work  has  started 
on  the  foundation  for  the  installation  of  the 
new  5000-kw.  turbo-generator  at  the  plant 
of  the  Des  Moines  Electric  Comnanv.  A 
battery  of  boilers  and  a  new  switchboard 
will   also  be   installed. 

PORT  DODGE,  TOWA.— Bids  will  be  re- 
ceived at  the  office  of  W.  L.  Tans,  city 
clerk.  Fort  Dodge,  until  June  5  for  fur- 
nishing material  and  erecting  an  electric 
transmission  line  in  the  city  of  Fort  Dodge. 
Specifications  may  be  obtained  from  Burns 
&-  McPonnel.  consulting  engineers,  Inter- 
state   Building,    Kansas    City,    Mo. 

MOREHEAD.  IOWA— At  an  election 
held  recently  the  proposal  to  Issue  bonds 
for  the  installation  of  an  electric  lighting 
system    was   carried. 

MOUNT  VERNON,  IOWA.— Preliminary 
plans  are  being  prepared  by  the  Wapsi 
Power  &  Light  Company  for  an  extension 
of  its  electric  transmission  lines  out  of 
West  Branch,  a  distance  of  8'  or  9  miles, 
which  will  take  in  the  villages  of  Center- 
dale   and    Springdale. 

ST.  LOUIS.  MO— The  Union  Electric 
Light  &  Power  Comnanv  has  awarded  the 
contract  for  construction  of  a  new  substa- 
tion, three  stories  high,  to  the  Fruin-Col- 
nnn  Construction  Company  of  St.  Louis. 
The  station  will  be  equipped  with  five 
3000-kw.  transformers  and  30  outgoing 
circuits.  The  total  cost  of  the  work  is 
estimated     at     $."00,000. 

BOXESTEEL.  S.  D. — Plans  are  being 
prepared  for  the  installation  of  an  electric 
light  plant  and  water  works  system.  Bruce 
&  Standeven.  Bee  Building.  Omaha,  Neb., 
are  engineers. 

EARNED.  KAN. — Bkls  will  be  received 
by  the  Commissioners  of  Pawnee  County. 
Earned.  Kan.,  until  June  26.  for  the  con- 
struction of  a  court  house,  including  elec- 
tric wiring,  heating  vacuum  cleaner,  ven- 
tilating fans,  etc.  The  cost  of  the  building 
is  estimated  at  $125  000.  W.  E.  Hulse  & 
Company.  National  Bank  Building,  Hutch- 
inson,   are   architects. 

I.OXO  ISLAND.  KAX.— Bonds  to  the 
amount  of  $8,000  have  been,  voted  for 
the  installation  of  a  municipal  electric- 
lightiner  system.  The  work  will  include 
the  erection  of  a  13.200-volt.  three-phase, 
electric  transmission  line  (9  miles  long) 
to  connect  with  the  electric  plant  at  Phil- 
linsburg ;  a  pole  type  transformer  substa- 
tion will  be  built,  equipped  with  three 
10-kw.  transformers  and  multiphase  meter: 
the    street-lighting    system    will    consist    of 
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Southern  States 

II   \l.i:ii;il.      X       C.        Application     ha 

in.-. i  with  the  Secretary  of  state  by  the 
Wi  I.  in  Carolina  Power  Company  for  an 
amendment  t..  it;  .h.ni.r  Increasing  its 
capital  slock  from  ^::nii  000  to  1 1,600  'mo 
an.i  removing  its  headquarters  from  Hick- 
ory  I..  Charlotte. 

CARTERSVTLLE,  GA  Arrangements 
have  been  made  wherebj  the  Georgia  Kail- 
wax  &  Power  Company  of  Atlanta  will 
supply  energy  for  operating  the  local 
system. 

CHAUNCEY,  GA.  The  Georgia  & 
Southern  Utilities  Company,  recently  grant- 
ed a  franchise  in  Ohauncev.  is  planning  to 
erect  an  electric  transmission  line  to 
Chauncey  ami  thence  to  .Milan  and  Ryan, 
a  total  distance  of  IS  miles.  The  company 
proposes  to  construct  an  electric  plant 
and  develop  about  200  hp.  C.  R.  Hodgson 
of  Eastman  is  manager.  The  company,  it 
is  understood,  will  do  the  work  and  no 
contracts  will  be  awarded. 

Mil. AX.  GA. — The  Georgia  &  Southern 
Utilities  Company  is  contemnlatlng  extend- 
ing  its   electric   transmission    line   to   Milan. 

chattanoooa.  TENN. — The  Chatta- 
nooga Railway  &  Eight  Company  is  plan- 
ning to  build  at  once  an  additional  electric 
railway  line  to  the  Chickamauga  Park 
Army   Camp,   following  the   Rossville  Road. 

COLUMBIA.  ALA.— Work  has  been 
started  on  a  hydroelectric  development  at 
Kelso,  2  miles  west  of  Columbia.  The  pro- 
posed plant  will  develon  from  5000  to  10,000 
hp.,  which  will  be  transmitted  to  Dothan, 
Headland,  Newville.  Ashford  and  Columbia 
in  Alabama,  and  Blakely  in  Georgia.  J.  E. 
Foy  and  Dermot  Shemwell  of  Lexington. 
N.  C.  are  promoters.  A  company  has  been 
organized  under  the  name  of  the  Southeast 
Alabama  Power  Company  to  operate  the 
plant. 

OKARCHE,  OKLA. — The  installation  of 
an  electric  lighting  plant  is  under  consid- 
eration by  the  City  Council. 

OKLAHOMA  CITY,  OKLA.-  The  State 
Capitol  Commission  is  considering  the  con- 
struction of  a  power  house  and  heating 
plant  for  the  Capitol  Building.  A.  N.  Lee- 
craft    is    secretary. 

EL  PASO.  TEX. — Bids  will  be  received 
at  office  of  depot  quartermaster,  El  Paso, 
Tex.,  until  June  14  for  alterations  in  con- 
struction and  new  electrical  and  pumping 
equipment  at  present  pumping  station,  re- 
inforced concrete  reservoir  and  water  pipe 
lines   nt   Fort   Bliss.   Tex. 

PATXT  ROCK.  TEX —The  Interstate 
Electric  Corporation,  which  controls  and 
operates  the  San  Angelo  (Tex.)  Water, 
Light  &  Power  Company,  contemplates  ex- 
tending its  electric  transmission  lines  from 
Miles  to  Paint  Rock  a  distance  of  18  miles, 
to    furnish    electrical    service    here. 


Pacific  and  Mountain  States 

OHESAW,  WASH. — The  installation  of 
an  electric  lighting  system  in  Ohesaw  is 
reported    to   be   under    consideration. 

SEATTLE,  WASH. — The  Puget  Sound 
Traction,  Light  &  Power  Company  is  plan- 
ning to  erect  a  substation  at  First  Avenue 
South  and  Spokane  Street,  to  be  equipped 
with  a  500-kw.  motor-generator,  to  be  in- 
creased to  1000-kw.  The  cost  of  the  build- 
ing and   equipment   is  estimated   at   $12  000. 

SEATTLE.  WASH. — Work  has  been 
started  to  make  surveys  for  the  proposed 
power  plant  and  nitrogen  products  plant 
of  the  American  Nitrogen  Products  Com- 
pany of  Seattle  on  the  Sauk  Suiattle  River 
in  Snohomish  County,  60  miles  northeast 
of  Seattle.  The  cost  of  the  plant  is  esti- 
mated  at   $1,000,000. 

SEATTLE.    WASH. — The   Board    of   Pub- 


llc  Wot  i  . 

opening    bid      foi    com  ti  u<  tlon    ol    thi    pro 

i i    ...I. in  ion    to    ibe    municipal    b)  d 

n  Ic    power    ■) ;  t.  m,   and    al    thl     i  Inn     bldg 

I  I  ..III      ow  II.    I 

in   additloi  the   follow- 

Ing   wi  i    i     pi  a  nm  d  for  th  .i    i  > 

up.  i  ml.  ml.  ui    ol    light  Ing, 

i  '.mi  al      ui.  i.-H  .  butlng 

stations,   $75,000  .    plpi 
underground  |  100,000     and 

and  ;  bop  bulldlngi .  1 1 00,000 

POKA  ME,     u  \.  u  The     w  ai  I 

Watei      I   '  ■  \  -i  v     wUI     eom lie  ' 

III  H     typi  el     lampM    i  • 

pui  •  hat  >  .1  b)    t  b< 

SPOKANE,       w   '.ii      The      u  ai  h 
Watei    i  'ower   <  !ompa  ny   ..f   Spol 
gotlatlng   wiib   nun.    operuton    on   thi 
ui..  ..i    the  Coeur  d'  A  I 
i  iii-m     with    .11.  rgj     foi     i 
mines    an.i    mill;:       Ian.-    construction    and 
t  ransfi  on,     It    Is    est  Imated, 

would  cosi  ai.. , ui  |60, The  several  lines 

would  have  a  total  length  of  25  mllei      Thl 
.-  ervlce,  it   is  i  ta  t  ed,  could   no!   b. 

to  delay  In  obtaining] 

I I  a  n 

ASTORIA,      ORE      The      Con 

I  oi  i  ..I  Al  torla  have  decided  to  in- 
stall their  own  power  plant  to  supply  powefl 
for  operating  the  machinery  at  the  port 
elevator  and   coal   bunkers. 

PONTANA,  CAL  Plana  are  being  prJ 
pared  for  the  construct  ion  of  a 
trie  power  plant  for  the  Fontana  Powa 
Company,  near  Rlalto,  the  initial  Installa-. 
tion  to  nave  an  output  of  L8.000  kw.  Uw 
Keen  ,*;•  .Miller,  Monadnoch  Building,  Chi- 
cago,   ill.,  an-  engineers. 

FRESNO,  CAL..— The  San  Joaquin  Light 
&  Power  Company  Is  planning  to  double 
the  out  put  of  its  substation  at  Henrietta 
and  is  contemplating  other  improvements 
to  its  system.  Work  is  under  way  on  the 
construction  of  a  new  substation  for  the 
company  at  Chowchilla. 

SAX  BERNARDINO,  CAL.  Work  will 
soon  begin  on  the  erection  of  a  mechan- 
ical plant  in  San  Bernardino,  to  cost  about 
$50,000.  This  plant  is  to  handle  all  lines 
in    southern    California    east    of    Upland. 

VISAT.JA.  CAL. — The  Mount  Whitney 
&  Electric  Company,  it  ts  reported] 
is  making  surveys  for  its  proposed  new 
power  plant  to  be  erected  near  the  forks 
of  TuVe  River,  about  30  miles  east  of 
Porterville. 

SALT  LAKE  CITY,  UTAH. — The  con- 
tract for  erecting  another  electric  trans- 
mission line  from  the  Grace  (Idaho)  power 
plant  of  the  Utah  Power  &  Light  Company 
to  Salt  Lake  City  has  been  awarded  to  the 
Phoenix    Construction    Company. 

OOODSPRINGS,  NEV.  —  Preliminary 
work  has  begun  for  the  construction  of  a 
hydroelectric  development  on  the  Colorado 
River,  just  above  Bend,  to  supply  elec- 
tricity for  the  Goodsprings  and  Yellow 
Pine  District.  Tt  is  proposed  to  transmit 
energy  generated  at  the  plant  to  many 
places  in  Arizona  and  in  Nevada  to  points 
as  far  north  as  Ely  and  Pioche.  Henry 
C.  Schmidt  of  Tonopah  is  reported  inter- 
ested   in    the   project. 


Canada 

PENTICTON,  B.  C. — The  Canada  Cop- 
per Corporation  is  planning  to  equip  its 
mine  at  Copper  Mountain  for  a  production 
of  2000  tons  daily.  A  power  plant  will  be 
installed. 

OAMPBELLFORD  ONT. — The  Town 
Council  has  passed  a  by-law  appropriating 
$19,000  for  extensions  and  improvements  to 
the  electric-lighting  and  power  system. 

KINGSVTLLE,  ONT. — The  local  power 
plant  and  carhouse  of  the  Windsor,  Essex 
&  Lake  Shore  Rapid  Railway  Company 
was  recently  damaged  by  fire,  causing  a 
loss  of  about   $150,000. 

ST.  THOMAS,  ONT. — The  construction 
of  an  extension  of  the  St.  Thomas  munic- 
ipal railway  to  Pinafore  Park  is  unde 
consideration    by    the    City    Council. 


Miscellaneous 


PANAMA. — Bids  will  be  received  at  th 
office  of  the  general  purchasing  agent,  th 
Panama  Canal,  Washington,  D.  C,  until 
June  15  for  furnishing  electric  cable  and 
wire,  battery  zincs,  detonators,  transform- 
ers, electric  motors,  fiber  duct.  etc.  Blanks: 
and  general  information  relating  to  ihis 
circular  (No.  1147)  may  be  obtained  at 
the  above  office  or  the  offices  of  the  assist- 
ant purchasing  agents,  24  State  Street, 
New  York,  N.  Y.  ;  Audubon  Building.  New 
Orleans.  La.,  and  Fort  Mason.  San  Fran- 
cisco,   Cal. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  p,  Rosa,  Bir- 
mingham  Railway,   Light  &  Power  Co. 

American  Association  ok  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,   Chicago,    111. 

American  Electric  Railway  associa- 
tion. Secretary,  JO.  B.  Burritt,  8  West  40th 
St.,   New    York. 

American  Blectroch  EMICAL  SOCIETY. 
Secretary,  Prof.  .J.  W.  Richards,  Lehigh 
University.  South  Bethlehem,  Pa.  Annual 
convention,   Pittsburgh,   Oct.    3-6. 

American  Institute  of  Consulting  En- 
gineers, Inc.  Secretary.  F.  A.  Molitor,  35 
Nassau   St.,   New    York  City. 

American  Institute  ok  Electrical  En- 
8INEBRS.  Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  ami  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Annual  convention,  Hot 
Springs,   Va„    June    26-29. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  of  Testing  Materials, 
Secretary-treasurer.  Edgar  Marburg,  Uni- 
versity of  Pennsylvania.    Philadelphia. 

Arkansas  Association  of  Public  Util- 
ity Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary  C.  E. 
Dustin.    30   East   4 2d   St.,   New   York.' 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary.  John  F.  Kelly, 
McKeesport,    Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Joseph  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  W.  L.  Connelly, 
Gibson,    Ind. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer 10.  Brettell,  Electric  Supply 
Company,    Ltd.,   Vancouver,    B.    C. 

California  Association  of  Contractors 
and  Dealers.  Secretary,  James  W.  Red- 
path,  505  Rialto  Bldg.,  San  Francisco, 
Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing. Toronto,   Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,   900   15th  St.,  Denver,  Col. 

Commercial  Section.  N.  E  L.  a.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&   Power   Company,   St.   Louis,    Mo. 

Eastern  New  York  Section,  N.  10.  L.  A. 
Assistant  secretary,  J.  L.  Hemphill,  General 
Electric  Company,  Schenectady,   N.  Y. 

Electrical  Contractors"  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  1  >.  Temple, 
30  Foster  St.,   Worcester,    Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City.   Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary. 
M.  G.  Sellers,  1518  Sanson)  St.,  Philadel- 
phia. Annual  convention,  Philadelphia, 
June    19-21. 

Electrtcal  Contractors'  Association  of 
Wisconsin.  Secretary,  J.  C.  Staff,  578 
Jackson  St.,  Milwaukee.  Wis. 

Electrical  Dealers  and  CONTRACTORS' 
Association  of  Ontario.  Secretary,  10.  A. 
Drury,   45   Murray  St..   Toronto,   Can 

Electrical  Manufacturers'  Club.  Sec- 
retary,    H.     B.     Crouse,    Crouse-Hinds    Co., 

Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  secretary,  Franklin  <  iverbagh,  411 
South  Clinton  St.,  Chicago,   111. 

Electrical  Trades  Association  of  Can- 
ada. Secretary.  William  P.  Stnvely,  Royal 
Insurance    Building,    Montreal,    Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St..  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth.  1410  West  Adams  St.,  Chicago.  Meet- 
ing,   Hot   Springs.    Va..    June    11    and    12. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  10.  I..  A.  Secre- 
tary. A.  Jackson  Marshall,  29  West  39th 
St..  New  York. 
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Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary.  Charles  H.  B.  Chapin, 
29    West    39th    St..    New    York. 

Florida  Engineering  Society.  Secretary, 
.1.    R.    Benton,  Gainesville,   Fla. 

Gas,  Electric  and  Street  Railway  As- 
sociation of  Oklahoma.  Secretary-treas- 
urer, L.  W,  Marrow.  Norman,  Okla, 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Dan  Carey,  Atlanta 
Builders'    Exchange,   Atlanta,   Ga. 

Illinois  ELECTRICAL  Contractors'  Asso- 
ciation. Secretary.  I,.  B.  Van  Nuys,  Cen- 
tral   Electric   Co.,    Peoria,    111. 

Illinois  State  Electric  Association. 
Secretary.  R.  H.  Abbott,   Petersburg,  111. 

Illuminating  Engineering  Socl  n 
General  secretary,  G.  H.  Stickney,  Fourth 
and  Sussex  Sts..  Harrison,  N.  J.  Sections  in 
New  York,  Philadelphia,  Pittsburgh,  Cleve- 
land, Chicago  and  Boston.  Annual  conven- 
tion, Newark,  N.  J.,  September. 

Indiana  Electric  Light  association. 
Secretary,  Thomas  Donahue,  Lafayette,  Ind. 

Indiana  Static  ELECTRICAL  CONTRACTORS' 
Association.      Secretary,   George   Skillman, 

Indianapolis.    Ind. 

Cndustrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &    Light  Co.,  Toledo,  Ohio. 

Institute  of  OPERATING  ENGINEERS., 
Secretary  L.  Houmiller,  29  West  39th  St., 
New    York. 

Institcte  of  Radio  Engineers.  Secre- 
tary, David  Sarnoff.  Ill  Broadway,  New 
York. 

International  Association  of  MUNICI- 
PAL Electricians.  Secretary,  C.  R.  George, 
Houston,   Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre  28  Victoria 
St..    Westminster.    London.    S.    W..    England. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary.  M.  T.  Humphrey.  Water- 
loo,  Towa. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,   L.    10.   Caldwell,  Iowa   City.  Iowa 

Jovian  Order.  Jupiter  (president). 
Henry  I..  Doherty,  New  York  City ;  Mer- 
cury (secretary).  10.  C.  Bennett,  Syndicate 
Trust    Building,    St.    Louis,    Mo. 

Kansas  Electrical  Contractors'  Asso- 
cia'i  ion.  Secretary.  J.  A.  Mercer,  108  West 
Eighth    Ave..    Topeka,    Kan. 

Kansas  PUBLIC  Service  Association. 
Secretary-treasurer,  W.  W.  Austin,  Cot- 
tonwood   Falls,    Kan 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Otten- 
heimer,     Louisville,    Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation  Secretary  [.  •',.  Marks,  323 
Chartres   Street,   New  Orleans,   La. 

Maine  Electric  Association.  Secretary- 
treasurer.   Walter  s.   Wyman,  Augusta,  Me. 

Michigan  Section,  X.  10.  L.  A.  Secre- 
tary. !  Libert  Silvester,  is  Washington 
Boulevard.    Detroit.    Mich. 

Minnesota  Electrical  Association.  Sec- 
retary, H.  10.  Young.  Minneapolis  General 
Electric    Company,    Minneapolis,    Minn. 

Minnesota    ELECTRTCAL   CONTRACTORS'    AS- 

rioN.        Secretary,    G.     M.    Jones,     11 
Se\    nth  St.,  X.  Minneapolis,  Minn. 

Mississippi  Electric  Association  Affili- 
ated with  the  x.  E  i..  A.  Secretary- 
treasurer,  W.  I'".  Wheeler,  Ha 1 1  iesburg . 
Miss. 

Missouri  Association  of  Public  Util- 
ities. Secretary-treasurer,  F,  D  Beardslee, 
Union  Electric  Bight  ,<•  Bower  Co.,  St. 
Bonis. 

Natonal  Arm.  Bin  a  no  Bracket  Asso- 
ciation. Secretary,  J  B  Magers,  Madison, 
Bid 

National  ASSOCIATION  OF  ELECTRICAL 
Inspectors.  Secretary-treasurer,  William 
B     Smith.    Concord,    Mass 

National  ELECTRIC  LIGHT  ASSOCIATION. 
Executive  secretary,  T.  C.  Martin.  :!3  West 
39th  st     New  Fork. 


national  Electrical  Contractors'  as- 
sociation  of  the    United   States. 

H  C.  Brown,  11  Martin  Building, 
Utica,  N  Y.  Next  meeting,  New  Orleans, 
October,    1917. 

National  ELECTRICAL  Credit  ASSOCIA- 
TION. Secretary,  Frederic  P.  Vose,  1848 
Marquette   Bldg.,   Chicago,   111. 

National  P»   PIOM     ASSOCIATION. 

electrical    committee.       Ralph 

Sweet  land,     111     Milk    St.,     Bo,  ton,    M  B 

Nebraska   section,   n.    b    b.   a.      Becre- 
reasurer,     B.     B.     Egan,     Boom     201i 
i  '.m  da    Building,  I  (maha,  Neb. 
New    England   Electrical  Credit  Asso- 
ciation.     Secretary,    Alton    K.    Tupper,    15 
si  .   I:.,  ton,  M 
New   ENGLAND  Section,  n.   io.   b.  a 

Miss   ■  >.    A.    Bursiel,    149  TremoM   St., 
Mass.        Annual    convention,    New 
I  ,ondon,    Conn  .    Sept.    11-14. 

New  Mexico  Electbical  Association. 
Secretarj  treasurer,  E.  A  Thlele,  Boswell, 
X.    M 

New  York  Electrical  credit  Associa- 
tion. Secretary,  Franz  Nellson,  120  Broad- 
was-.    New    fork. 

New  Fork  Electrical  Society.  Secre- 
tary. George  11.  Guy,  2:«  West  89th  St.,  New 
York. 

Northwest  Section,  n.  10.  b.  A.  Secre- 
tary. J.  !•'.  Farquhar,  Washington  Water 
Bower  Company,  Spokane,   Wash. 

Northern  White  Cedar  Association. 
Secretary,  B.  X.  Boucher,  743  Lumber  Ex- 
change,  Minneapolis,   Minn. 

( >   Electric   Light  Association.     Sec- 
retary.    D.     B.     Gaskill,     Greenville,     Ohio. 
,  convention,  June   12-1:..  Hotel  Pont- 
ehartrain,     Detroit,    Mich. 

Ohio   Society   of   Mechanical,    Electri- 
cal    and     Steam      Engineers.     Seen 
Brof.  F.   10.  Sanborn,  Ohio  state  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,    502    Dekum   Building.   Portland,  Ore. 

Pacific  Coast  SECTION,  X.  10  B.  A.  Sec- 
retary. A.  II.  Halloran,  Crossley  Bldg.,  San 
Francisco,  <  !al. 

Pennsylvania  Electric  association, 
siate  sect. on.  X.  10.  B.  A.  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg.  Pa. 
Annual  convention,  Philadelphia,  June  19-21. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  .1  Kehi,  Virginia 
Railway  &   Bower  Co..   Richmond,  Va 

Public  Utilities  Association  of  West 
Virginia.  Secretary.  W.  C.  Davlsson,  West 
Virginia  Water  <S:  Electric  Co.,  Charleston, 
W     Va. 

Radio  Club  oe  America.  Secretary, 
Thomas  J.  Styles,  Boom  2121.  165  Broad- 
way, New   Fork. 

Rocky  Mountain  Association  of  Mu- 
nicipal Electricians.  President.  Lawrence 
stone.   Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M  Wakeman, 
211    Wesl    39th   St..    New    York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary.  Dean  F.  L. 
Bishop.  University  of  Pittsburgh,  Pitts- 
burgh,   Ba. 

South  Dakota  Electric  Bower  Asso- 
ciation. Secretary,  A.  H  Savage,  1114 
Pioneer    Building.    St.    Paul.    Minn. 

Southeastern  Section,  X.  10.  B.  A.  Sec- 
retary-treasurer, Thomas  io.  Peters,  Colum- 
bus, Ga 

Southern  California  Electrical  Con- 
tractors  ano  Dealers'  Association.  Secre- 
tary. H.  C.  Bower,  602  Metropolitan  Bldg., 
Bos  Angeles,  Cal. 

Southwestern  Electrical  and  gas  As- 
sociation. Secretary,  ll  S.  Cooper,  403-4 
Slaughter  Bldg.,   Dallas,  Tex. 

Southwestern  Society  of  Engineers. 
Secretarj  irresl  10.  Baker.  721  First  Xa- 
tional    Bank    Building,    El    Paso.    Tex 

Texas  State  Association  OF  ELECTRICAL 
Contractors.  Secretary,  Eugene  Ashe. 
Pallas,   Tex. 

Tri-Statb  Water  &  Light  Association. 
Secretary-treasurer,  W.  I-'-  Steiglitz,  Co- 
lumbia.  S.  C. 

Vermont  ELECTRICAL  Association.  Sec- 
retary-treasurer,  C.    11.    West     Rutland,   Vt 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western    ASSOCIATIi  I         CTRICAL    IN- 

SPECTORS.  Secretary,   W.   S.    Boyd,    1 T "■  Jack- 
son  Bldg..  Chicago,    ill. 

Western    Society    of    Engineers, 
tricai    Section.     Secretarj     E    N.   Layfleld, 
1735    MonadnocR    Block.    Chii 

Wisconsin  ELECTRICAL  ASSOCIATION.  Sec- 
retary,  Ulison,    ill"    Post   National 

'Bank    Building,   Milwaukee    v. 
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1  mic    Pan      Attach  men  i 
w  lllla   1     \\  01  k.   Boston,   Mass      App    filed 
1  '•  •      ■■    1914,     To  diffuse  heal   throughout 
.1  room. 

1,226,748  Solenoid;  George  A  Burnham, 
Saugus,  Mast  tpp  filed  Julj  1.  L916 
Provides  means  to  deaden  <>r  reduce  1  u.- 
shock. 

N"         Mi  1  riPLE        Rj  in  1.  \1u.1-:        Kisk  . 

Fremont    .1     Cleaver,    Carnegie    Borough, 

Pa       .\i  i'     in. •.!    Oct,    '..    1910       Improve- 
ments. 

1,226,796        I  ssi  LATOB    I 'kiss;   William   NeW- 

by,   Jfoungstown,  Ohio.     App.  Bled   March 
25,  1913,      Improvements. 

1,226,804        Driving        Mechanism        vob 
Treadi  r  1  H  11;  \  n:i,    Machines  :    Frederick 
.1    i'miis,   Racine,  Wis      App.  Bled  Jan.  s, 
1915,     Such   as   an   ordlnarj    sewing    ma 
chine. 

1,226,808  Sbalable  Fuse  Pluq;  Clarence 
D,  Piatt,  Bridgeport,  Conn.  App.  filed 
Feb.  29,  1916.  For  the  protection  of 
small  branch  circuits. 

1 .226,8  1  3  Electric- Wiring  (  !onnection  ; 
Harold  Rowntree,  Kenilworth,  111.  App 
filed  Dec.  3,  1914.  Permits  the  ready  and 
easj  application  of  electric  fixtures  such 
as  lamps,  fan  motors  or  the  like  at  any 
desired    local  ion    in    a    room. 

1.226,816.  I'kimakv  Battery;  Charles  N. 
Schoenmehl  and  Martin  L.  Martus,  Water- 
bury,  Conn.  App.  tiled  .May  15,  1916. 
Improved  form  of  Insulating  block  where- 
by the  two  electrodes  may  be  Insulatively 
secured  together  and  suspended  from  a 
single  suspending  rod. 

1,226,837.  Variable  -  Resistance  Unit; 
Benjamin  F.  Williston,  Detroit,  Mich. 
App.  tiled  May  17,  1916.  Soldered  joints 
are   eliminated. 

1,226,849.  Electric  Water  Heater;  Jo- 
sepb  B.  Brookinan.  Manhattan,  Nev. 
App.  filed  June  5,  1916.  Provides  safety 
means  for  operation  when  liquid  is  not 
being  withdrawn  from  the  tank. 

1,226,901.  Synchronous  Dynamo-Electric 
Machine:  Samuel  H.  Martin,  Chicago, 
111.  App.  filed  June  2,  1913.  Improve- 
ments. 

1  226.921.  Connection  for  Electric  Con- 
duits; George  L.  Stewart,  Syracuse,  N.  Y. 
App.  filed  July  2,  1912.  Guards  against 
the  entrance  of  moisture  into  the  conduits 
at  the  joints. 

1.226.925.  Ductile  Filament:  Orlando  M. 
Thowless,  Newark,  N.  J.  App.  filed  Aug. 
9,  1915.  Free  from  all  undesirable  and 
deleterious  substances  and  which  shall  not 
darken  the  containing  bulbs  while  lighted. 

1.226.926.  Electric  Flashlight:  Joseph 
Tiscione,  New  York,  N".  Y.  App.  filed 
July  1,  1915.      Pocket. 

1  226,956.  Mercury  Motor-Meter;  Albert 
L.  Emens,  Springfield,  111.  App.  filed  May 
3,  1915.  Provides  a  construction  by 
which  complete  protection  is  secured 
against  the  loss  of  mercury  through  the 
armature   shaft  opening  or  passage. 

1,227,012.  Flashlight;  Max  H.  Spielman, 
New  York.  X.  Y.  App.  filed  April  11, 
1916.  Avoids  the  usual  thumb  switch 
which  is  placed  on  the  side  of  the  cylin- 
drical  battery  case  of  electric  torch. 

1  227,038.  Resistance  Unit  for  Electric 
Circuits;  William  A.  Chrvst,  Davton, 
I  Hiio.  App.  filed  Aug.  4,  1913.  Adapted 
to  be  combined  with  the  circuits  of  an 
ignition  system. 

1,227,091.  Speed-Regulating  Apparatus; 
John  B.  Taylor,  Schenectady,  N.  Y.  App. 
filed  Dec.  1,  1914.  For  use  with  musical 
instruments. 

1,227,111.  Insulator  -  Block  Cable 

Bracket  Hanger  ;  Ellsworth  J.  Burdick, 
Detroit,  Mich.  App.  filed  June  4,  1915. 
Protects  the  armor  of  a  supported  cable 
from  contact  with  the  bracket  or  cable 
support  and  against  all  stray  currents, 
auto-electrolysis  or  galvanic  action  that 
might  otherwise  take  place. 


Record  oj 
Electrical 

Patents 

\..i.  •.  ..11  United  States  Patent! 

ilfUed  on  May  22,   1!)I7 


1 9,     Mi  rii Charoi ni;    Secon- 
dare    1:  \  in  ens  .     Edward    B     Jacobson, 

Plttsfleld,   Ma  \i led   Dec.  8,   1918 

"Foolpi .".I  " 

M ;      <  iONTROLLBR  ;      Nlell        L 

Mortensen,  m  llwaukee.  u  Is  App  Bled 
Nov.  15,  1911,  Control  of  electric  motors 
used  for  hoisting  and  lowering  where 
dynamic  braking  and  power  reversal  or 
kick  oir  are  desired  for  lowering. 
1,227,185.     Induction     Device;    Aliens    11 

Xeiilanil,    New    York.  N .   V.     A  pp.  III.  d  Sept 

1 .   1915      Will  change  1  he  low   torque  a  nd 

IliKll   speed    of   I  lie    driven    shall. 

1,227,195.  Push-Button  Switch  ;  Clarence 
i»  Piatt,  Bridgeport,  Conn.  App  Bled 
March  it,  L914.  Single  or  multiple-pole 
design. 

1,227,210.  Method  of  Operating  Plaming- 
\ia'  Lights  poh  Projectors;  Elmer  a 
Sperry,  Brooklyn,  N,  v  App.  filed  June 
28,  1915.  Employs  a  direct-currenl  are  of 
a  different  sort  and  possessing  very  dif- 
ferent qualities  from  the  direct-current 
arcs  ordinarily  used 

1,227,2  I  I .  Means  for  PREVENTING  Current 
Leakage  in  Electric  Cables;  Severn  D. 
Spring   and    Walter    E.    McCoy,    New    Fork, 

N.     ST.     App.    filed    Dec.     12,    1916.     Im- 
provement. 
1,227,228.      Cut-out    for    Electric    Steril- 
IZERS  ;     William     I.      Woerner,    New    York, 
N.   Y.     App.   filed   .Jan.    18,   1915.     Means 

for  interrupting  or  breaking  the  electric 
circuit  serving  to  energize  the  heating 
element. 


1,226,956 — Mercury    Motor-Meter 

1,227.230.  Electric  Pump  Governor;  Bur- 
ton S.  Aikman,  Milwaukee,  Wis.  App. 
filed  Dec.  24,  1914.  Governor  in  which 
no  movements  of  the  parts  takes  place 
until  the  predetermined  maximum  and 
minimum   pump   pressures   are   reached. 

1.227,241.  Electrical,  Appliances;  Carl  J. 
Bissell  and  Elda  S.  Smith,  Syracuse,  N.  Y. 
App.  filed  Aug.  7,  1914.  Adapted  for  stor- 
age-battery charging  stations  in  railroad 
terminals  and  coachyards. 

1,227,256.  Multiple-Fuse  Plug;  Frederick 
A.  Feldkamp,  Newark,  N.  J.  App.  filed 
Jan.  18,  1916.  Stationary  base  member 
and  a  member  axially  movable  and  rota- 
ble  with   respect   thereto. 

1,227,270.  Circuit-Closing  Push  Button; 
Robert  J.  Jackson,  Philadelphia,  Pa. 
App.  filed  April  17,  1916.  Uses  a  brass 
coil  spring. 

1,227,286.  Draft  Indicator:  John  Maher, 
Cleveland,  Ohio.  App.  filed  July  6,  1914. 
Provision  of  a  wholly  automatic  control 
instead  of  a  co-operating  manual  control. 

1,227,295.  Storage-Battery  Electrode  or 
Grid  ;  William  Morison,  Des  Moines,  Iowa. 
App.  filed  Aug.  8,  1913.  Maximum  of 
surface  exposed  to  the  electro-chemical 
action  for  a  given  weight  of  metal. 

1,227.302.  Means  for  Controlling  Alter- 
nating Currents  :  Mendel  Osnos,  Berlin, 
Germany.  App.  filed  July  8,  1915.  Im- 
provements. 

1,227,314.  Transformer:  Emerson  G. 
Reed,  Wilkinsburg,  Pa.  App.  filed  Nov 
5,  1913.      Insures  adequate  cooling  for  the 
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126      Electric  Time  Switch 
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1 ,227, Ii  I  I  ElLBCTROMAQ '  I  >i 

Harrj  F  Stratton,  Cleveland,  Ohio.  App 
iii.-d  Dec.  22,  L915.  Meana  for  acceleral 
ing  1  in-  ,1.  caj  ■■!  magnetl  m  In  1  be  magr- 
netlc  en. uii:  ni  such  devices  upon  theli 
de-energlza  1  Ion. 
1,227,367.  Latching  and  Tripping  Mech- 
anism;  Victor  S.   Beam,  Maplewood,  and 

I  a  in:  1  C.  Otto,  Elizabeth,  N.  .1  App 
filed  <  let.  2,  1  ;i  1 :',.     For  circuit  brea  I 

ClRCUIT-lNTERRUPTINa  Means; 
Prank  E.  Case,  Schenectady,  N,  Y.  App 
filed  June  29,  1914,  Particularly  con- 
cerned with  the  mounting  and  Inclosure  of 
such  means. 

1. "27. inn      Electric    Motor;    Michael    Do- 

I I  mi- 1 torbowolsky,  Wilmersdorf,  Germany. 
M'i'    ide.i  March  25,  1  9  1  1      Por  driving  a 

lock  1 ihanlsm. 

1,227,404.     Expansion  Chamber  pob    I 
trical    Apparatus;     Delafleld     im     Bois, 

fork,   N.    V.      App.   filed   Nov.    1,   1918. 

Provides  for  the  free  normal  expansion 
and  contraction  of  the  materials  within 
the  tank  as  their  temperature  changes  In 
HUCh    a    manner    that    it    is    ImpOBSibTi     to* 

the   outside  air   to   reach    the   tluid    of  the 

tank. 

1,227,43  l.  Dynamo-Electric  Machine; 
Allan  B.  Pield,  London,  England.  App. 
filed  Dec.  31,  1913.  Magnetizable  core  for 
dynamo-electric  machines  which  shall  per- 
mit of  ready  and  rapid  winding  of  the 
coils  therein  and  shall  embody  means  for 
easily  and  securely  maintaining  the  coils 
in   position. 

1,227,415.  Transformer;  Charles  Le  G.  . 
Portescue,  Pittsburgh,  Pa.  App.  filed 
Aug.  7,  1911.  Three-phase  transformer 
winch  shall  be  so  arranged  and  propor- 
tioned as  to  utilize  its  magnetizable  core 
member  to  a  maximum  extent. 

1.227,417.  Circuit-Interrupting  Device; 
Charles  Le  G.  Fortescue,  Pittsburgh,  Pa. 
Aim.  filed  June  30,  1915.  Automatic 
means  for  interrupting  a  circuit  upon 
either  the  occurrence  of  a  short  circuit  or 
a  gradually  increasing  overload. 

1.227.433.  Relay;  Max  Hartenheim,  Pitts- 
burgh, Pa.  App.  filed  Aug.  10,  1915. 
Hot-wire  relays  that  are  utilized  for  con- 
trolling the  operation  of  dynamo-electric 
machines. 

1.227.434.  Switching  Device;  Stephen  Q. 
Haves  and  Charles  McL.  Moss,  Pitts- 
burgh, Pa.  App.  filed  May  1,  1913. 
Swinging-blade  disconnecting  switches. 

1,227,468.  Electrical  Measuring  Instru- 
ment ;  Paul  MacGahan,  Pittsburgh,  Pa. 
App.  filed  May  1,  1913.  Bearings  and 
pole  pieces  which  are  simple  and  inex- 
pensive  to  construct. 

1.227,479.  Relay;  Paul  MacGahan,  Pitts- 
burgh, Pa.  App.  filed  June  11,  1915.  Ob- 
ject is  to  provide  a  relay  having  time  ele- 
ment. 

1,227,472.  Circuit  Interrupter  ;  Joseph  N 
Mahoney,  Wilkinsburg,  Pa.  App.  filed 
Sept.  28,  1912.  Auxiliary  devices  which 
may  be  employed  for  actuating  the  mov 
able  parts  of  the  interrupter  with  great 
rapidity. 

1.227,488.  Electric  Cooker;  Stanley  B. 
Oakes,  Flint,  Mich.  App.  filed  Jan.  17, 
1916.      Toasters. 

1,227,529.  Radiator-Heater:  Albert  R. 
Clarke,  Sheridan,  Wyo.  App.  filed  Feb. 
21,  1916.  Relates  to  combustion  engines, 
and  particularly  to  the  cooling  system 
thereof. 

1.2  2  7.5  38.  Flexible  Electrical  Conduit; 
Courtney  Hyde,  Brooklyn,  N.  Y.  App, 
filed  March  15,  1916.  Does  not  include  a: 
an  element  a  supporting  helix  of  semi 
flexible  material. 

1.227,553.  Plural  Lamp  Socket;  Adolpi 
C.  Becker.  Oakville,  Conn.  App.  fllei 
March  2,  1917.  Avoids  the  use  of  assem 
bling  screws. 
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Co-ordination  with  Electrical  Contractors 

FORMATION  by  the  larger  electrical  contracting 
companies  of  "the  Conference  Club,"  described 
elsewhere  in  this  issue,  is  of  far-reaching  importance 
in  the  closer  organization  of  the  industry.  It  is  a  step 
toward  the  finely  knit  co-ordination  of  commercial  in- 
terests which  the  Electrical  World  discussed  in  its 
issue  of  May  19,  1917.  It  is  intended  to  be,  in  purpose 
and  execution,  a  stabilizer  for  the  electrical  contracting 
branch  of  the  industry.  So  rapid  has  been  the  growth 
of  this  section  of  the  industry  that  it  faces  problems  of 
policy  which  are  distinctively  its  own  to  solve.  The 
jobbers  have  long  realized  the  necessity  of  a  strong 
central  organization;  the  manufacturers,  approaching 
the  solution  more  slowly,  have  worked  out  by  evolution 
the  very  effective  plan  of  three  organizations  with  rep- 
resentatives serving  on  a  central  council.  The  con- 
tractors have  their  national  organization,  which  well 
meets  the  needs  of  the  great  body  of  its  members  and  is 
supplemented  by  able  local  organization.  Into  this  sit- 
uation the  Conference  Club  has  entered  as  a  medium 
for  exchange  of  views  between  contractor  and  manufac- 
turer, for  raising  the  standard  and  public  estimation  of 
the  contractor,  for  taking  up  large  questions  and  by 
fair  solution  giving  stability  to  a  business  which  in- 
volves a  tremendous  annual  turnover. 


Agricultural  Needs  of  the  Far  West 

THE  war  has  opened  up  great  opportunities  in  agri- 
culture, and  these  opportunities  are  nowhere  half  so 
I  apparent  as  on  the  Pacific  Coast.  There  is  the  soil, 
fi  there  is  the  climate,  and  all  that  is  lacking  is  the  rain, 
fj  The  quickest  way  to  get  water  is  to  pump  it,  and  west 
1  of  the  Rockies  that  means  by  electricity.  As  a  result 
I  the  power  companies  have  been  besieged  with  demands 
I  for  more  service  lines,  but  the  business  cannot  be  taken 
I  on  because  small  transformers  and  motors  are  not  to  be 

had.  Interwoven  as  is  the  subject  of  increased  crops 
K  with  the  national  situation,  a  remedy  ought  to  be  forth- 
[  coming  quickly.  Electricity  on  the  Pacific  Coast  is  the 
I  most  economical  source  of  power  available  and,  being 
t  generated  from  falling  water,  there  is  no  waste  of  fuel 
k  involved.  Moreover,  the  lines  of  the  power  companies 
I  are  so  interconnected  that  there  is  little  waste  of  elec- 
[  tricity  either.  The  demand  for  motors  and  transform- 
|  ers  is  about  three  times  normal,  but  this  is  offset  by  a 

subnormal  demand  for  generating  equipment.  Animated 
I  by  a  desire  to  keep  down  the  cost  of  electricity  and  still 
!  make  the  supplying  of  it  profitable,  co-operation  be- 
r   tween  the  electricity  supply  companies  has  reached  a 

higher  level  in  California  than  in  any  other  state  in 


the  Union.  In  fact,  by  the  installation  of  less  than 
twenty-five  miles  of  transmission  line  the  interconnected 
network  would  embrace  every  important  city  in  the 
State  from  Oregon  to  Mexico.  Thus  the  companies  are 
in  a  position  to  supply  all  demands  for  energy  at  mini- 
mum cost  and  with  the  utmost  reliability  of  service. 
The  tillers  of  the  soil  in  the  great  fertile  valleys  are 
anxious  to  do  their  part  in  the  national  crisis;  the  gen- 
erating companies  are  likewise  anxious  and  willing  to 
contribute  their  share,  but  the  manufacturers  of  elec- 
trical equipment  are  not  equal  to  the  emergency.  Crops 
must  be  had,  and  the  farmers  will  find  a  means  for  ob- 
taining water  by  other  than  electric  means  if  they  are 
driven  to  it.  Gasoline  and  oil  engines  are  plentiful  in 
California,  and  there  is  no  dearth  of  oil  there.  What  we 
desire  particularly  to  call  attention  to  is  that  if  the 
necessary  motors  and  transformers  are  not  forthcom- 
ing manufacturers  will  not  be  the  only  ones  to  suffer 
but  very  valuable  business  will  be  lost  to  the  central  sta- 
tions, jobbers  and  contractors  as  well. 


A  Solution  of  the  Coal  Problem 

OUR  readers  will  find  an  excellent  summary  of  the 
present  condition  of  the  oil-engine  situation  in  Prof. 
A.  A.  Potter's  brief  paper.  We  have  discussed  the  mat- 
ter repeatedly  in  these  columns  from  the  commercial 
standpoint,  but  it  is  an  excellent  thing  to  have  the 
fundamental  facts  brought  together  in  so  clear  a  form 
as  here.  Broadly,  the  state  of  the  case  is  this,  that 
there  are  in  use  a  vast  number  of  small  engines  using 
gasoline  and  the  lighter  distillates.  They  are  fairly  effi- 
cient, enormously  convenient,  and  would  be  even  more 
widely  used  than  at  present  were  it  not  for  the  fact 
that  the  demand  for  gasoline  and  the  like  has  run  up 
the  price  and  will  increase  it  still  further  in  the  near 
future.  The  result  is  that  this  type  of  engine,  which 
almost  universally  follows  the  so-called  Otto  cycle,  is 
relatively  somewhat  expensive  to  run,  despite  its  good 
thermodynamic  properties. 

On  the  other  hand,  a  good  many  engines  of  the  Diesel 
type,  of  capacity  running  to  some  hundreds  of  horse- 
power each,  are  employed,  using  the  heavier  oils,  oper- 
ating at  a  high  efficiency,  and  giving  excellent  economic 
results.  The  practical  trouble  with  the  Diesel  type  of 
engine  is  its  very  high  initial  expense.  In  rough  terms, 
it  costs  rather  more  than  a  first-class  steam  plant  per 
horsepower,  or  perhaps  three  times  as  much  as  the  en- 
gines of  the  light-oil  or  gasoline  type.  It  is  compli- 
cated and  requires  not  so  much  constant  care  as  intelli- 
gent care.  On  account  of  the  cheapness  of  fuel  supply 
in   this   country,    steam   engines   even   of   uneconomical 
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type  have  been  in  the  past  operated  *t  moderate  ex 
pense,  and  particularly  with  very  small  overhead 
charges.  Consequently,  few  users  of  power  are  keen 
about  installing  ■  type  of  machinery  which,  while  highly 
economical,  means  the  investment  of  ■  large  amounl  of 
capital.  As  solid  fuel  gets  higher  in  price,  the  Diesel 
engine,  which  from  •  thermodynamic  standpoint  is  ex- 
traordinarily good,  would  stand  a  greater  and  greater 
chance  of  more  general  use.  Prom  the  commercial 
standpoint  the  makers  of  such  engines  have  not  yet  put 
them  fairly  into  competitive  relations  with  steam  equip 
ment,  so  that  it  may  reasonably  be  expected  that  the 
price  of  the  oil  engine  will  he  likely  to  fall  somewhat 
as  it  becomes  more  appreciated  and  more  familiar.  The 
time  has  now  come,  however,  when  the  cost  of  coal  and 
the  irregularity  of  supply  compel  the  use  of  high-econ- 
omy power-producing  plants,  whether  steam  or  oil.  And 
therefore  we  may  expect  gradually  to  see  the  better 
grade  of  oil  engines  come  into  increasing  use,  particu- 
larly for  the  units  of  moderate  size  for  which  high-effi- 
ciency steam  engines  are  difficult  to  obtain. 


Testing  Insulation  Under  Load 

ABILITY  to  keep  continuous  record  of  the  insulation 
strength  when  a  machine  is  in  action  gives  an  in- 
sight into  its  operating  conditions  that  is  extremely 
valuable,  and  also  may  give  indications  of  impending 
trouble  in  time  to  avert  unpleasant  results.  The  arma- 
ture insulation  of  the  generator  is  its  weakest  point, 
upon  the  maintenance  of  which  in  standard  condition 
depends  the  usefulness  of  the  machine.  Now,  measur- 
ing the  insulation  resistance  of  an  armature  is  a  per- 
fectly simple  matter  when  the  machine  is  at  rest.  When 
it  is  running  the  insulation  is  sometimes  under  very 
heavy  voltage  stress,  experiences  severe  mechanical 
strains,  and  is  affected  by  high  temperature  and  at- 
mospheric conditions.  E.  0.  Schweitzer's  paper  in  the 
current  issue  gives  a  very  ingenious  and  useful  method 
of  keeping  the  armature  insulation  of  a  high-voltage 
generator  always  under  observation.  The  connections 
and  method  of  using  the  apparatus  are  excellently  shown 
in  his  paper.  The  principal  difficulty  which  was  encoun- 
tered was  due  to  the  effect  of  static  charge  in  giving 
false  readings  on  the  megger.  This  difficulty  was  over- 
come by  connecting  the  megger  to  the  circuit  before 
the  armature  was  energized,  thus  sufficiently  dissipating 
the  static  charge  to  avoid  trouble. 

Preliminary  tests  showed  that  in  armature  resistance 
there  was  a  steady  decrease  in  the  megohms  indicated 
as  the  voltage  rose.  With  the  insulation  very  dry  and 
in  first-class  condition  this  decrease  was  small,  while  if 
the  initial  value  had  been  lowered  by  the  absorption  of 
moisture  the  change  with  rise  of  voltage  was  un- 
pleasantly rapid.  The  experiments  went  far  enough  to 
show  that  the  scheme  would  develop  important  informa- 
tion regarding  the  condition  of  insulation  resistance 
with  very  little  trouble,  and  it  deserves  application  on  a 
wider  scale.  We  may  go  further  and  say  that  insula- 
tion measurements  in  general  should  be  made  as  far  as 
practicable  under  working  conditions   and  with  work- 


iii)'    Voltages,    with    the    limitation    that      In     some   cases 
there  seems  no  wa\   ol  avoiding  the  use  of  direct  current 

for  the  insulation  test  on  account  of  the  capacity  effects. 

Megohm  resistances  tested  under  a  potential  strain  of 
Only  a  lew  hundred  volts  cannot  he  considered  a  fair 
measure  Of  what  the  insulation  will  do  when  worked  at 
20,000  VOlts  Under  practical  conditions  of  mechanical 
stress  and  temperature.  There  ueedl  to  he  a  consider 
able  development  Of  apparatus  for  measurements  at 
high  pressure,  for  every  year  the  working  voltage  on 
cables  and  machinery  tends  steadily  upward,  so  that  the 
testing  methods  of  fifteen  or  twenty  years  ago  are  oh 
solete.  We  are  glad  Mr.  Schweitzer  has  taken  up  the 
matter  seriously  with  so  good  a  prospect  of  solving  a 
difficult  problem  with  practical  success. 


What  Good  Lighting  Means  to  Industry 

UNDER  the  stress  of  war  conditions,  with  many 
plants  operating  in  three  shifts,  still  greater  em- 
phasis must  be  laid  on  the  effect  of  illumination  up'.n 
working  efficiency.  It  is  not  only  necessary  to  improve 
lighting  conditions  temporarily,  but  to  bring  them  to  a 
point  of  effectiveness  where  the  night  shifts  will  turn 
out  as  much  and  as  good  work  as  can  normally  be  ex- 
pected from  a  day  shift.  Professor  Clewell's  notes  on 
industrial  lighting  summarize  excellently  well  the  con- 
ditions which  have  been  brought  about  within  recent 
years.  The  main  source  of  improvement  lies  in  the  very 
low  cost  of  luminous  flux  with  present  lamps  and  at 
present  rates.  The  change  in  the  specific  consumption 
of  lamps  in  ordinary  use  from  3.5  watts  per  candle  to 
1  watt,  with  the  simultaneous  downward  tendency  in 
prices  of  energy,  has  made  light  one  of  the  cheapest  of 
useful  commodities.  From  a  purely  practical  stand- 
point, too,  the  work  of  the  illuminating  engineers  and 
the  manufacturers  in  getting  modern  lamps  down  to  a 
businesslike  basis  as  producers  of  illumination  has  been 
very  effective.  The  production  of  the  new  lamps  of 
fairly  large  power  and  great  intrinsic  brilliancy  has 
compelled  many  changes  of  the  methods  of  installation. 
These  have  come  about  sometimes  rather  tardily,  but 
there  is  no  excuse  at  the  present  moment  for  poor  il- 
luminating appliances  either  on  the  ground  of  avail- 
ability or  of  cost. 

The  beginning  of  improvement  came  with  the  metallic- 
filament  lamp  and  has  been  continued  by  the  introduc- 
tion of  the  big  gas-filled  units  which  bring  the  cost  of 
light  to  an  extremely  low  figure.  For  certain  purposes 
arc  and  mercury-vapor  lamps  still  find  a  useful  place, 
the  first  chiefly  in  very  large  areas,  the  second  especially 
in  metal-working  establishments  where  the  particular 
color  characteristics  of  the  light  are  sometimes  of  great 
service  in  facilitating  the  detection  of  blemishes  which 
might  otherwise  escape  notice.  But  the  backbone  of  in- 
dustrial lighting  at  the  present  time  is  the  gas-filled 
lamp  of  power  between  those  common  with  the  old  tung- 
sten lamps  and  those  found  in  the  arc.  As  Professor 
Clewell  points  out,  there  has  been  a  certain  amount  of 
standardization  in  the  matter  of  fixtures,  but  this  has 
not  yet  gone  far  enough  to  enable  a  fixed  system  to  be 
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laid  out  for  a  factory  building  irrespective  of  the  uses 
to  which  it  is  to  be  put.  A  good  many  failures  have 
'  resulted  from  the  notion  that  standardization  has  really 
been  accomplished.  What  can  be  said,  however,  is  that 
the  two  or  three  general  methods  in  use  are  so  familiar 
and  effective  that  wide  departures  from  ordinary  prac- 
tice do  not  have  to  be  made,  although  the  lighting  has  to 
be  laid  out  skillfully  to  fit  the  individual  case.  From 
a  purely  practical  standpoint  the  manufacturer  has 
learned  that  good  lighting  means  more  and  better  out- 
put, as  we  have  many  times  pointed  out — enough  more 
and  enough  better  to  pay  handsomely  for  the  invest- 
ment in  light. 


Maximum-Demand  Meters 

A  STUDY  of  the  common  types  of  maximum-demand 
meters  and  of  the  possible  instrumental  errors 
which  their  use  may  show  brings  out  many  interesting 
points.  Many  contracts  being  based  on  the  maxi- 
mum demand,  usually  over  a  specified  length  of  time, 
the  demand-reading  meter  has  a  useful  and  legitimate 
field.  In  certain  classes  of  installations  where  the  time 
of  the  maximum  demand  is  approximately  known  the 
relation  of  this  demand  to  station  economics  becomes 
very  simple,  and  the  customary  instruments  are  Very 
well  suited  to  the  work.  By  general  average  one  can 
take  account  even  of  the  rapidly  intermittent  loads  with 
reasonable  fairness,  although  the  results  must  neces- 
sarily contain  a  large  factor  of  experience  in  the  re- 
lation between  instrument  readings  and  the  resulting 
effect  on  the  station.  In  fact,  once  the  characteristics 
of  a  consumer's  load  are  known,  suitable  applications  can 
be  found  for  the  types  of  maximum-demand  instrument 
now  on  the  market.  The  point  which  we  wish  to  em- 
phasize, however,  is  that  unless  the  real  nature  of  the 
fluctuations  in  any  given  case  is  known  from  observation 
or  experience,  the  demand  instrument  is  liable  to  be 
somewhat  misleading.  The  upshot  of  the  matter  is  that 
in  the  case,  for  instance,  of  taking  on  a  factory  load  of 
an  unfamiliar  kind  nothing  except  a  curve-drawing  in- 
strument with  charts  taken  over  an  adequate  period  can 
give  a  really  accurate  idea  of  the  load  characteristics  in 


their  relation  to  station  performance.  Whatever  in- 
struments are  at  hand  for  use,  when  conditions  permit 
the  curve-drawing  instrument  should  be  the  court  of 
last  resort  in  the  study  of  new  conditions  and  the  in- 
terpretation of  records  otherwise  obtained. 


Help  the  Liberty  Loan 

ONLY  by  selling  securities  regularly  can  the  electric 
central  station  provide  the  enormous  capital  needed 
for  expansion ;  but  to-day  it,  with  other  elements  in  the 
industry,  is  in  the  position,  not  of  selling,  but  of  buying. 
With  other  factors  in  the  industry,  it  is  investment 
buyer  of  government  bonds;  it  is  banker  for  employees 
who  are  pledging  savings  to  the  "Liberty  Loan";  it  is 
publicity  agent  for  Uncle  Sam,  who  is  raising  the 
strong  sinews  of  war.  The  industry  is  giving  public 
service  in  a  new  form  by  helping  along  the  sentiment 
that  leads  every  one  to  do  his  "bit."  Concrete  advice 
to  electrical  companies  by  F.  A.  Vanderlip,  president 
National  City  Bank  of  New  York,  published  in  the 
Electrical  World  of  May  26,  is  in  effect:  Subscribe 
on  your  own  account;  make  it  easy  for  employees  to 
subscribe ;  send  out  with  bills  and  notices  a  Liberty  Loan 
inclosure;  grant  free  advertising  facilities  to  the  Liberty 
Loan  local  committees.  It  cannot  be  expected  that  elec- 
trical companies  will  do  as  much  to  help  as  the  banking 
agencies  which  make  a  business  of  placing  securities 
with  investors,  for  they  lack  the  necessary  training ;  it 
is  expected  that  they  will  do  what  they  can,  be  it  little 
or  much,  without  loss  of  time.  They  cannot  turn  a 
plant  or  a  generator  into  the  government  treasury  in 
payment  for  bonds,  but  they  can  show  employees  the 
meaning  of  subscription ;  they  can  lend  the  aid  of  their 
organizations  and  resources ;  they  can  in  a  great  many 
instances  invest  according  to  their  individual  means. 
The  opportunity  to  render  public  service,  which  after 
all  is  their  real  business,  stands  before  us  merely  clothed 
in  new  garb.  Shall  we  do  our  part?  It  is  the  largest 
duty  and  privilege,  the  greatest  public  policy  problem 
which  the  industry  ever  faced.  Wisdom  and  patriotism 
point  the  way  clearly. 


IN  THIS  and  past  issues  we  have  sug- 
gested how  increased  expenses  due  to 
the  high  cost  of  materials  and  labor  can  be  offset  by 
interconnecting  favorably  situated  systems,  by  the  use 
of  low-grade  fuels,  by  the  installation  of  inexpensive 
forms  of  transmission  lines,  etc.  The  next  issue  will 
contain  the  results  of  an  analysis  which  may  be  applied 
quite  generally  for  determining  how  distribution  trans- 
formers may  be  installed  with  respect  to  each  other  so 
that  the  voltage  drops  and  consequently  the  line  loss 
shall  be  kept  within  permissible  limits  and  so  that  the 
transformers  shall  not  be  overloaded.  Curves  are  pre- 
sented to  enable  a  study  of  this  kind  to  be  made  with 
the  least  calculation.  An  article  which  deals  with  the 
mutual  inductance  of  parallel  reactors  and  the  forces 
exerted  between  them  should  also  be  of  interest,  as 
these  adjuncts  to  electric-service  equipment  are  coming 
to  be  used  more  and  more  where  disturbances  must  be 
confined  to  the  sections  in  which  they  originate.     Appli- 


The    Coming    Issues      cations    of   the   principles    discussed    are 

taken  up  in  specific  examples,  and  com- 
parisons are  given  of  the  results  obtained  by  formulas 
and  actual  test  data.  The  third  installment  of  Pro- 
fessor Clewell's  articles  on  industrial  lighting  is  es- 
pecially significant,  as  it  shows  what  an  important 
factor  adequate  illumination  is  in  preventing  accidents. 
This  article  should  be  of  interest  to  central  station 
salesmen  seeking  new  lighting  contracts  and  to  factory 
managers  who  seek  to  reduce  accidents.  Among  other 
interesting  articles  in  the  coming  issue  will  be  short 
accounts  of  schemes  used  by  different  operating  com- 
panies for  improving  plant  economy  and  bettering 
service.  A  timely  article  will  be  published  on  the  rela- 
tion between  coal  cost  and  power  rates  in  a  small  cen- 
tral station  plant.  In  the  fourth  issue  of  June  there 
will  be  discussed  the  value  of  grain  elevators  as  central 
station  loads.  This  article  will  contain  da+a  of  value 
to  power  salesmen,  consulting  engineers  and  contractors. 
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Oil  Engines  as  a  Relief  Against  Coal  Prices 

Advisability  of  Considering  Them  as  a  Means  to  Reduce  Standby  Expenses 

Characteristics  of  Various  Types  of  Internal  Combustion 
Engines  and  Their  Different  Fields  of  Application 
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INCREASED  prices  of  coal,  the  difficulty  of  Becuring 
deliveries  and  the  high  coal  of  labor  have  made 
many  operating  companies  seek  new  methods  of  re- 
ducing the  cost  of  generating  electricity,  In  large 
plants  those  new  conditions  ate  being  met   by  using 

Stokers  that  can  burn  low  grades  of  coal  and  by  operat- 
ing boilers  and  prime  movers  that  are  very  efficient. 
Smaller  plants,  however,  which  do  not  have  loads  that 
will  justify  the  expense  of  installing  such  equipment 
must  look  elsewhere  for  relief.  While  many  such  com- 
panies may  improve  their  plant  economy  by  removing 
the  sources  of  waste  which  have  heretofore  been  left 
unhindered,  many  of  these  companies  can  consider  the 
use  of  internal-combustion  engines  as  a  means  of  re- 
ducing labor,  fuel  and  standby  expenses.  This  is  es- 
pecially true  at  this  time,  as  there  is  every  likelihood 
that  the  price  of  coal  will  go  higher. 

Oil  engines  using  various  fuels  are  beginning  to 
play  a  very  important  role  in  the  Southwest,  where 
large  quantities  of  oil  are  available  at  a  cost  which 
compares  favorably  with  the  cost  of  coal  in  the  same 
territory.  Several  recent  installations  of  oil  engines 
using  the  heavier  fuels  are  even  competing  with  steam 
prime  movers  in  power  plants  rated  at  200  kw.  to  1000 
kw.  The  fact  that  internal-combustion  engines  are 
equally  economical  in  all  sizes  makes  this  type  of  prime 
mover  especially  advantageous  for  small  power  plants, 


engines,  although  alcohol,  tar,  tar  oil,  shale  oil  and 
phenoloid  (liquid  fuel  from  blast  furnaces)  are  also 
employed  to  some  extent.  The  first  successful  internal- 
combustion  engines  using  liquid  fuels  were  gasoline 
engines,  as  gasoline  is  the  lightest  of  all  commercial 
hydrocarbons  and  is  easily  vaporized  at  ordinary  at- 
mospheric temperatures.  Gasoline  engines  consume 
one-eighth  to  one-tenth  of  a  gallon  of  gasoline  per  brake- 
hp.-hr.,  this  being  equivalent  to  a  heat  consumption  of 
11,000  to  16,000  B.t.u.  per  brake-hp.-hr.  Owing  to  the 
development  of  light-weight  high-speed  oil  engines  for 
automobile  and  for  aeroplane  use,  there  has  been  such 
an  increase  in  the  demand  for  gasoline  that  the  price 
of  this  distillate  will  remain  high  in  spite  of  the  new 
and  more  efficient  processes  developed  for  the  extraction 
of  gasoline  from  crude  petroleum  and  for  the  liquefac- 
tion of  natural  gas.  Nevertheless  gasoline  will  remain 
the  most  important  fuel  for  small  stationary  and  porta- 
ble engines  for  many  years  to  come  because  of  the  ease 
of  starting  and  the  greater  reliability  of  engines  driven 
by  this  fuel  compared  with  other  internal-combustion 
engines. 

Kerosene,  which  can  be  secured  in  greater  quantities 
than  gasoline  and  which  has  a  rather  limited  market, 
ranks  next  to  gasoline  among  the  products  of  crude 
petroleum  for  use  in  oil  engines.  This  fuel  is  more 
difficult  to  vaporize  at  ordinary  temperatures  and  pre- 
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FIG.    1 — LONGITUDINAL    AND    TRANSVERSE    SECTIONS    OF    A    LOW-PRESSURE   HOT-BULB   OIL  ENGINE 


where  several  oil  engines  can  be  made  to  carry  the  load, 
with  the  consequent  high  load  factor  of  each  unit  and 
the  increased  reliability  of  service.  The  oil  engine  is 
also  used  to  some  extent  as  an  auxiliary  for  small  hydro- 
electric power  plants  and  as  an  emergency  peak-load 
unit  in  steam-electric  power  plants. 

Petroleum  distillates   are  used  chiefly   in  liquid-fuel 


sents  more  serious  operating  problems,  however,  than 
gasoline.  Engines  operating  with  kerosene  must  be 
started  with  gasoline,  or  must  be  provided  with  some 
form  of  hot-plate  vaporizer  which  will  prepare  the 
kerosene  for  combustion.  As  a  fuel,  kerosene  is  used 
at  the  present  time  in  stationary  engines  of  5-hp.  to 
75-hp.  rating.     The  fuel  consumption  of  kerosene  en- 


June  9,  1917 


ELECTRICAL     WORLD 


1101 


gines  is  about  one-tenth  of  a  gallon  per  brake-hp.-hr., 
or  14,000  to  18,000  B.t.u.  per  brake-hp.-hr. 

In  general  liquid  fuels  even  as  heavy  as  35  deg. 
Baume,  which  corresponds  to  a  specific  gravity  of  about 
0.849,  can  be  used  in  engines  differing  only  slightly 
from  ordinary  gasoline  engines.  Experience  demon- 
strates that  the  heavier  the  fuel  the  more  difficult  it  is 
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►  Suction 

FIG.   2 — INDICATOR   CARD   TAKEN    WITH   A   LOW-PRESSURE 
HOT-BULB   OIL  ENGINE 

to  start  the  engine,  and  the  more  frequently  valves  and 
pistons  will  have  to  be  cleaned. 

Oil  engines  which  employ  electric  ignition  cannot 
operate  satisfactorily  on  petroleum  fuels  heavier  than 
about  30  deg.  Baume.  Several  of  the  so-called  "hot- 
bulb"  types  of  oil  engines  (Fig.  1)  are  found  to  give 
fairly  satisfactory  service  with  petroleum  oils  as  heavy 
as  28  deg.  Baume.  For  the  use  of  still  heavier  oils 
either  the  hot-bulb  type  engines  must  be  designed  to 
operate  as  semi-Diesel  engines  (Fig.  3)  at  compres- 
sion pressures  of  about  300  lb.  per  square  inch  (21.09 
kg.  per  sq.  cm.)   or  some  form  of  oil  engine  operating 


vestigations  with  alcohol  as  fuel  indicate  that  engines 
designed  for  that  fuel  and  operated  at  compression 
pressures  of  about'  180  lb.  per  square  inch  (12.65  kg. 
per  sq.  cm.j  will  develop  as  much  power  per  gallon  of 
fuel  as  engines  of  the  same  size  and  speed  designed  for 
and  operated  with  gasoline  as  fuel.  When  used  as  a  fuel 
in  ordinary  gasoline  engines  and  with  the  compression 
pressures  ordinarily  allowed  for  gasoline,  however, 
alcohol  will  show  a  much  poorer  economy  than  gasoline 
or  kerosene.  Furthermore,  the  high  price  of  alcohol 
as  compared  with  petroleum  fuels  puts  the  alcohol  en- 
gine out  of  competition  with  oil  engines,  at  least  for  the 
present. 

Oil  engines  operate  either  on  the  Otto  or  on  the 
Diesel  internal-combustion  engine  cycles.*  Engines 
operating  on  the  Otto  cycle  are  cheaper  to  build,  require 
less  supervision  and  are  the  standard  type  for  gas  and 
oil  engines  in  this  country.  Diesel  types  of  engines  give 
better  fuel  economy  and  are  capable  of  operating  with 
the  very  heaviest  petroleum  fuels  as  well  as  with  tar 
oil  and  with  gas-house  tar.  Under  ordinary  conditions 
Diesel  engines  will  have  a  thermal  efficiency  of  about 
30  per  cent,  while  oil  engines  operating  on  the  Otto 
cycle  will  usually  convert  less  than  20  per  cent  of  the 
total  heat  contained  in  the  fuel  into  useful  energy. 

The  first  cost  of  Diesel  engines  is  from  two  to  four- 
times  greater  than  that  of  Otto  engines  of  the  same  size.. 
In  this  country  the  availability  of  enormous  fuel  re- 
sources has  prevented  a  demand  for  an  engine  which 
has  a  very  high  first  cost.  The  comparative  demands: 
for  Diesel  engines  in  the  United  States  and  in  Europe 
are  evident  from  the  fact  that  only  about  100,000  hp. 
is  developed  by  Diesel  engines  in  this  country  as  com- 
pared with  more  than  1,500,000  hp.  in  Europe  before 
the  war.  The  ratio  of  labor  cost  to  fuel  cost  is  respon- 
sible for  this  difference,  but  the  use  of  Diesel  engines 
is  greatly  increasing  in  the  United  States,  and  especially 


FIG.    3 — LONGITUDINAL   AND   TRANSVERSE    SECTIONS    OF    A    SEMI-DIESEL  OIL  ENGINE 


on  the  Diesel  internal-combustion  engine  cycle  must  be 
used   (Fig.  4). 

Alcohol  has  received  considerable  attention  in  this 
country  and  in  Europe  for  internal-combustion  engines. 
This  fuel  is  very  nearly  inexhaustible  in  quantity  and 
is  favored  in  that  alcohol  extends  the  markets  for  fuel 
supply  beyond  the  control  of  certain  monopolies.     In- 


in  the  Southwest.  The  oil  fields  recently  discovered  in 
the  southwestern  parts  of  this  country  and  in  the  ad- 
jacent parts  of  Mexico  should  still  further  increase  the 
demand  for  heavy  oil  engines. 

The  Otto  as  well  as  the  Diesel  cycle  comprises  five 


*The  term  cycle  is  applied  to  a  series  of  events  which  are  essen- 
tial for  the  transformation  of  the  heat  energy-  of  a  fuel  into  work. 
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events:  Suction,  compression,  ignition,  expansion  and 
exhaust.  Engines  of  both  types  can  be  designed  either 
as  four-stroke-cycle  engines  or  as  two-stroke-<ycle  en 
Engines  operating  on  either  the  Otto  or  the 
Diesel  cycle  have  poor  starting  torque  and  musl  operate 
.it  a  high  load  factor.  The  chief  differences  between  the 
otto  and  the  Diesel  cycle  are  as  follows: 


FIG.    4 — SECTIONAL  VIEW   OF    A   DIESEL   OIL   ENGINE 

In  order  to  carry  out  the  Otto  internal-combustion  en- 
gine cycle,  air  is  mixed  with  the  fuel  in  definite  pro- 
portions and  the  combustible  mixture  is  subjected  to 
the  process  of  compression.  Thermodynamic  considera- 
tions indicate  that  the  thermal  efficiency  of  an  engine 
operating  on  this  cycle  depends  upon  the  amount  of  com- 
pression before  ignition.  Danger  from  pre-ignition  of 
this  combustible  mixture  limits  the  practical  compres- 
sion pressures  for  petroleum  fuels  to  less  than  100  lb. 
per  square  inch  (7.03  kg.  per  sq.  cm.). 

In  the  Diesel-engine  cycle  only  air  is  admitted  to  the 
cylinder  during  the  suction  stroke,  so  that  compression 
pressures  as  high  as  desired  can  be  permitted  without 
danger  of  pre-ignition.  The  compression  pressures  used 
with  the  Diesel  engines  vary  from  450  lb.  to  500  lb.  per 
square  inch  (31.6  to  35.1  kg.  per  sq.  cm.).  The  higher 
compression-pressure  limit  in  this  case  is  not  dependent 
upon  the  composition  of  the  mixture  within  the  cylinder 
but  upon  construction  difficulties.  At  the  end  of  the 
compression  stroke  of  the  Diesel-engine  piston  oil  fuel 
is  injected  into  the  cylinder  by  air  from  a  special  air 
compressor.  The  oil  enters  the  cylinder  in  the  form  of 
a  fine  spray,  mixes  with  the  highly  compressed  air, 
which  is  at  a  temperature  of  about  1000  deg.  Fahr.  (537 
deg.  C),  and  burns  at  nearly  constant  pressure.  The 
duration  of  the  oil  injection  is  governed  by  the  load 
upon  the  engine,  and  this  period  of  oil  injection,  as 
well  as  the  compression  pressure  of  the  air  before 
ignition,  influences  the  thermal  efficiency  of  the  Diesel 
engine. 

The  combustion  of  the  mixture  in  the  Otto  cycle  is 
produced  at  a  practically  constant  volume.  Compared 
with  gunpowder,  the  explosive  mixture  in  the  Otto  gas- 
engine  cylinder  has  a  much  slower  rate  of  flame  propaga- 
tion, and  the  maximum  pressure  at  the  end  of  combus- 
tion will  rarely  be  greater  than  four  times  the  compres- 
sion pressure  before  ignition. 

The  relatively  high  cost  of  Diesel  engines  is  due  partly 


to  the  fart  that  the  m.i\  imum  pressures  in  this  type 
inn    I     be    produced    hy    compression,    and    this    require 

great  accuracy  of  piston  fit    and  the  mosi  careful  align 
inent  of  parts.    The  Fuel  in  the  Otto  types  is  prepared 
in  a  carburetor  or  In  a  vaporizer  outside  of  the  engine 
cylinder,    in  the  Diesel  engine  the  Fuel  preparation  and 

injection    process    takes    only    aliout    0.0  1    .second    under 

ordinary  loads,  so  thai  design  of  the  fuel  valve  becomes 
a  most  difficult  and  important  problem.  Furthermore, 
the  air  compressor  used  with  a  Diesel  engine  musl  not 

onlj  supply  air  for  starting  hut  must  compress  air  to 
a  pressure  of  aboul  L000  lb.  pre  square  inch  (70.8  kg. 
per  si|.  cm.)  to  he  used  for  injecting  Die  oil  fuel  into 
the  cylinder.  All  these  factors  account  for  Die  necessary 
high  cost  of  Diesel  engines. 

In  large  sizes  of  Diesel  engines  the  increased  cost  is 
compensated  for  by  the  higher  fuel  economy  and  hy  the 
ability  of  this  type  to  operate  on  any  liquid  fuel  with- 
out leaving  any  appreciable  residue.  This  form  of  en- 
gine is  now  operating  successfully  in  Texas,  in  Cali- 
fornia and  in  other  States  with  the  Western  oils,  which 
have  an  asphalt  base  and  are  much  poorer  than  the 
Kastern  oils.  According  to  several  tests  on  record,  the 
fuel  economy  of  Diesel  engines  is  about  0.45  lb.  of  fuel 
oil  per  brake-hp.-hr. 

Medium-compression  types,  often  called  the  semi- 
Diesel  engines  (Fig.  3),  also  have  an  important  field  in 
the  utilization  of  the  heavier  oils.  This  type  of  engine 
is  being  built  by  several  companies  in  this  country  in 
sizes  ranging  from  75  hp.  to  400  hp.  Like  the  Diesel 
types  (Fig.  4),  these  engines  compress  only  air,  but 
have  a  lower  pressure  range,  depending  partly  on  hot 
surfaces  to  ignite  the  charge.  During  the  earlier  de- 
velopments of  the  Diesel  engine  in  this  country  the 
semi-Diesel  types  played  a  prominent  role  in  the  utiliza- 
tion of  the  heavier  liquid  fuels.  The  new  designs  of 
the  Diesel  engines  limit  the  field  of  the  semi-Diesel 
types,  the  somewhat  lower  cost  of  the  latter  being 
greatly  offset  by  the  greater  economy  of  the  Diesel 
types.  The  heat  consumption  of  semi-Diesel  types  will 
vary  from  8700  to  13,000  B.t.u.  per  brake-hp.-hr.,  while 
the  heat  consumption  of  a  Diesel  engine  will  range  from 
7000  to  9500  B.t.u.  per  brake-hp.-hr. 

Data  based  on  engines  operating  at  full  load  showing 
approximate  comparative  fuel  costs  per  brake-horse- 
power-hour for  various  fuels  and  various  types  of  en- 
gines are  given  below.  It  should,  however,  be  remem- 
bered  that   the   economy   of  an  oil   engine  is   greatly 
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FIG.   5 — INDICATOR  CARD   FROM    A   DIESEL  OIL  ENGINE 

decreased  at  light  loads  and  is  best  when  the  greatest 
amount  of  charge  at  its  maximum  density  is  admitted 
to  the  engine  cylinder. 

Cost  in  Cents  per  Cost  per 

, * ,  Brake-Hp.-Hr. 

Fuel                                                      Gal.          Liter  (Cents) 

Gasoline     20               5.3  1.5       to  2.5 

Kerosene    6               1.59  0.6       to  1.0 

Fuel  oil    2               0.53  0.11*  to  0.15* 

Fuel  oil    2               0.53  0.15f  to  0.20f 

•Using  Diesel  engine.     fUsing  semi-Diesel  engine. 


ELECTRICAL     WORLD 


1103 


The  approximate  first  costs,  in  normal  times,  of  vari- 
ous types  of  oil  engines  are  as  follows : 

Type  of  Engine  and  Rating  Cost  per  Hp. 

Diesel    (1000-hp.  and  75-hp.) $'>()  and  $85 

Semi-Diesel    (60-hp.    and    400-hp. ) 50  and    70 

Light-fuel  type  up  to  75-hp.  with  throttling  governor..  35 

Gasoline  type  with  hit-and-miss  governor 15    to      30 

Summarizing  the   status   of  the   oil   engine  briefly: 


Engines  operating  on  the  Otto  cycle  are  more  practical 
for  gasoline,  kerosene,  alcohol  and  petroleum  fuels, 
even  as  heavy  as  30  deg.  Baume.  For  the  heavy  petro- 
leum fuels  and  for  other  low-grade  liquid  fuels  either 
the  Diesel  or  the  semi-Diesel  types  should  be  selected. 
In  general  the  oil  engine  is  bound  to  be  a  very  impor- 
tant factor  in  the  future  of  power  development  in  the 
United  States. 
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BREAKDOWN  of  a  generator  is  not  a  pleasant 
prospect  under  any  conditions,  but  it  is  particu- 
larly to  be  avoided  when  the  size  of  the  units 
used  is  very  large,  when  the  amount  of  reserve  equip- 
ment is  small,  or  when  all  equipment  is  being  utilized, 
as  may  happen  during  peak  loads.  Under  such  condi- 
tions the  breakdown  of  one  machine  may  mean  the 
loss  of  considerable  revenue  and  possibly  some  valuable 
industrial  consumers,  in  addition  to  the  inconvenience 
of  getting  the  equipment  in  operating  condition  once 
more. 

At  this  time,  when  every  bit  of  available  power 
should  be  made  ready  for  manufacturing  purposes,  it 
is  particularly  important  that  such  trouble  be  prevented. 
Since  insulation  is  probably  the  most  vulnerable  part 
of  generators,  it  is  necessary  that  its  condition  be 
known  at  all  times.  Of  course  the  resistance  of  the 
insulation  can  be  easily  measured  when  a  generator  is 
at  rest,  but  this  value  is  vastly  different  from  that  when 
the  generator  is  subjected  to  service  stresses  of  volt- 
age, current,  temperature  and  atmospheric  conditions. 
Furthermore,  it  is  the  condition  while  the  machine  is 
running  that  is  important. 

Nature  of  Investigation 

To  avoid  the  difficulties  of  measurement  heretofore 
experienced  in  determining  the  condition  of  insulation 
while  a  generator  is  in  motion  the  following  investiga- 
tion was  conducted  under  the  supervision  of  the  writer: 
A  representation  of  a  three-phase  alternator  was  de- 
vised by  connecting  the  high-voltage  sides  of  three 
110/11, 000-volt  potential  transformers  in  a  star.  In 
series  with  each  potential  transformer  was  connected 
an  armature  coil  such  as  is  used  in  a  large  9000-volt, 
25-cycle  turbo-generator.  These  coils  represent  the 
last  coil  on  each  phase  of  the  generator  winding.  The 
portion  of  each  armature  coil  which  in  actual  service 
would  be  embedded  in  the  generator  core  was  wrapped 
with  tinfoil,  and  the  tinfoil  on  all  of  these  coils  was 
tied  together  and  grounded.  From  the  copper  of  each 
armature  coil  a  tap  was  taken  off  to  each  of  three  Y- 
connected  potential  transformers  which  represented 
those  used  in  practice  for  metering  purposes.  The  neu- 
tral point  of  these  transformers  was  connected  with 
the  generator  neutral,  which  in  turn  was  connected  to 
ground  through  a  switch.    With  this  switch  closed  the 


generator  neutral,  generator  core  and  generator  poten- 
tial-transformer neutral  are  brought  to  the  same 
potential. 

On  that  part  of  the  armature  coil  which  corresponds 
to  the  end  turn  was  placed  a  non-inductive  winding  of 
No.  19  bare  copper  wire.  The  non-inductive  windings, 
or  exploring  coils,  were  placed  on  the  end  turns,  as 
these  constitute  the  part  of  a  generator  winding  which 
is  subjected  to  the  greatest  destructive  action  of  vibra- 
tion, condensation,  windage,  electrostatic  strains  and,  in 
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FIG.    1 GENERATOR   WITH   END-COIL  EXPLORING   WINDINGS 

The  white  line  indicates  where  one  terminal  of  the  megger  is  ap- 
plied when  testing  the  resistance  of  insulation  on  the  armature 
coils. 

the  case  of  short  circuit,  mechanical  strains.  The  three 
exploring  windings  were  connected  in  series  so  that 
the  entire  winding  formed  a  closed  loop,  an  insulated 
lead  being  connected  to  it  and  brought  out  to  a  terminal. 
The  other  terminal  of  the  circuit  was  brought  out  from 
the  generator  potential-transformer  neutral.  Across 
these  two  terminals  a  high  voltage  direct-current  sup- 
ply was  connected.  The  electric  circuit  thus  formed  is 
as  follows:  From  the  direct-current  source  to  the  wind- 
ing on  the  end  turns,  through  the  insulation  to  the 
copper  of  the  coils,  through  the  phase  leads  to  the  poten- 
tial-transformer windings,  and  from  the  neutral  point 
of  these  transformers  to  the  direct-current  source.    The 
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din  it  i  ii  r  i  tii  t  suppb   used  In  1 000  voll 

megger.     The  Instrument   la  calibrated  to  Indicate  re 
Bistance   diredtly    In    megohms.     The    potential    tra 
formers  which  were  need  to  represent   the  generator 
winding  were  excited  from  :i  three  phase,  '-i1  cycle    up 
pl.\   wimh  was  arranged  to  give  5000  volts  t<>   15,000 
volts  delta  pressure  <>n  the  generator. 
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With  the  higher  pressures  of  9000  volts  and  up,  the 
formation  of  static  electricity  on  the  copper  exploring 
windings  introduced  considerable  difficulty  when  the 
armature  coils  were  energized  and  the  megger  was 
connected  to  the  circuit.  Although  the  static  energy  was 
small,  the  megger  acted  as  an  electrostatic  voltmeter 
and  showed  a  deflection  of  the  indicator.  To  eliminate 
this  trouble  several  schemes  were  tried  whereby  it 
was  sought  to  eliminate  the  effect  rather  than  the 
cause.  A  spark  gap  was  shunted  across  the  iron-core 
reactance  coils  in  series  with  the  megger,  whereby  a 
path  to  ground  was  afforded  for  the  high-frequency 
static  charges.  Apparently  the  frequency  was  so  high, 
however,  that  the  energy  passed  over  the  surface  of  the 
reactance  coil  instead  of  through  it,  and  thus  the 
scheme  was  a  failure.  A  condenser  shunted  across  the 
megger  eliminated  the  static  through  it,  but  when  the 
megger  was  operated  it  measured  the  insulation  re- 
sistance of  the  condenser  in  parallel  with  the  insulation 
resistance  of  the  armature  windings. 

After  several  trials  of  the  nature  mentioned  it  was 
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FIG.    2 CONNECTIONS    EMPLOYED    IN    MEASURING    INSULATION 

RESISTANCE    OF    GENERATOR   IN    SERVICE 

found  that  by  connecting  the  megger  to  the  circuit  first 
and  then  energizing  the  armature  the  disturbance  in 
the  megger  reading  due  to  static  electricity  was 
eliminated.  Apparently  the  energy  of  the  static  charge 
was  so  small  that  upon  shunting  it  through  the  megger 
before  closing  the  circuit  the  charge  had  no  chance  to 
build  up. 
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With  the  Insulation  on  the  Armature  coil  verj  dry] 

vers  m.iiic  with  different  pressure     6 >  volts  to 

L 5,000  volt       between  pha  -■       Under  these  condition! 
the  insulation  resistanci   decree  ed  with  an  increi 
voltage,  but  the  decree  e  wai     mall,    With  2000  megs 
ohm     insulation  resistance  the  resistance  decreased  '•» 

about    I860   or    1900   meg-1 

Ohms   with    15,000   volt 

tween  phases.  The  ini  ula< 
t  ion  on  t  he  coils  under  the 
exploring  winding  was  then 

moistened   until  the   insula 
t  ion   resistance  was  reduced 

to  800  megohms  with  nd 
pressure  on  the  coils.  A 
series  of  mea  lurements  was 

made  with  the  coils  in  this 
condition,  and  it  was  found 
that  the  insulation  resis- 
tance was  lower  at  L5,00d 
volts  by  250  megohms  than 
it  was  with  no  voltage  ap- 
plied. The  values  obtained 
in  this  test  were  duplicated 
under  the  same  conditions 
thirty  minutes  later.  From 
the  accompanying  curve, 
which  was  drawn  to  show 
the  relation  between  insu- 
lation resistance  and  delta  voltage,  it  may  be  seen  that 
the  insulation  resistance  decreases  following  a  straight 
line  from  6000  volts  upward. 

To  give  a  measure  of  the  static  formation  on  the 
exploring  winding  a  spark  gap  with  a  setting  of  about 
1/32  in.  (0.8  mm.)  was  shunted  across  the  exploring 
winding  and  the  potential  transformer  neutral.  It  was 
found  that  the  lower  the  insulation  resistance  the 
greater  and  more  violent  the  static  discharge  became; 
that  is,  with  15,000  volts  between  phases  and  the  insu- 
lation at  550  megohms  the  static  charge  was  greater 
than  with  15,000  volts  applied  and  the  insulation  on 
the  coils  dry  with  a  resistance  of  2000  megohms.  From 
this  observation  it  may  be  seen  that  the  static  discharge 
from  a  winding  such  as  described  would  in  itself  be  a 
reasonably  accurate  measure  of  the  insulation  resis- 
tance of  a  generator  winding. 

The  measurements  proposed  in  this  scheme  should 
preferably  be  made  with  the  neutral  closed  to  ground  to 
afford  maximum  protection  for  the  operator  and  to 
prevent  disturbance  due  to  a  possible  difference  of 
potential  existing  between  the  generator  neutral  and 
ground.  As  shown  in  the  sketch,  the  leads  from  the 
generator  potential-transformer  neutral  to  the  spark 
gap  and  the  two  elements  of  the  gap  are  very  heavy  in 
order  to  insure  a  large  heat-dissipating  capacity.  These 
leads  are  fused  with  low-rated  fuses  so  that  in  the  event 
of  a  breakdown  of  the  insulation  under  the  exploring 
winding  the  dynamic  energy  would  cross  the  gap  to 
ground,  which  would  open  the  fuses  and  clear  the 
megger  circuit. 

In  case  of  a  weak  point  occurring  in  the  insulation 
within  the  slot,  the  measurement  path  to  the  fault  is  not 
the  leakage  surface  over  the  coil  to  the  fault,  but  rather 
from  the  exploring  winding  to  the  core  and  from  the 
core  to  the  fault  in  the  slot.  Hence  a  fault  occurring 
within  the  slot  insulation  would  also  be  measurable  with 
the  proposed  scheme. 


June  9,  1917 


ELECTRICAL     WORLD 


1105 


UTILIZING  COAL-MINE  WASTE 

Test  Plant  for  the  Burning  of  Powdered  Coal  Built 
by  Pacific  Coast  Company — Results  of  Test 

BY    HENRY    HULL 

Prompted  by  the  large  amount  of  unmarketable  fine 
coal  which  is  piled  up  at  numerous  nearby  coal  mines, 
the  Puget  Sound  Traction,  Light  &  Power  Company  has 
investigated  the  practicability  of  burning  powdered  coal. 
This  coal  is  a  form  of  lignite  particularly  adapted  to 
use  in  the  powdered  form  owing  to  the  high  volatile 
constituent  and  the  very  high  fusing  point  of  the  ash. 
To  prepare  this  coal  for  burning  it  must  first  be  thor- 
oughly dried  and  the  moisture  content  reduced  to  ap- 
proximately 1  per  cent  before  it  can  be  properly  pul- 
verized. It  must  then  be  ground  until  approximately 
85  per  cent  will  pass  through  a  200-mesh  screen  and 

TEST  OF  300-HP.  B.  &  W.  BOILER  BURNING  POWDERED  COAL 


Coal  Analysis 
Moisture       Volatile     Fixed  Carbon     Ash  Sulphur  B.t.u. 

5.4  37.2  47  10.4  0.56  11,760 

Ash  Analysis 

Si02    44         CaO    7.7.r> 

FeO    10.45    MgO    2.40 

Al2Os    32.88 

Screen  Test  of  Coal 

Per  Cent  of  Coal  Passing 

On    100   mesh 5.8 

Through  100  on  200 34.6 

Through  200  59.6 


Duration  of  test    (hours) 

Average   boiler-hp.   developed 

Total  water  evaporated    (lb.) 143 

Average  temperature  of  feed  water   (deg.  Fahr. ) 

Average  steam  pressure    (lb.   gage) 

Average  temperature  of  steam   (deg.  Fahr.) 

Average  flue-gas  temperature   (deg.  Fahr.) 

Average  draft  at  uptake   fin.  water) 

Average  flue-gas  analysis  in  per  cent : 


co2 


Oxygen     

CO    

Total  coal  burned    (lb.) 1 

Actual  evaporation  per  lb.  of  coal   (lb.) 

Equivalent  evaporation  from  and  at  212  deg.  Fahr.   (lb.) 
Boiler  efficiency    (per  cent) 


12.8 
357 
,231 
185 
106.5 
399 
528 
0.17 

17 

2 

0 
,389 

7.8 

8.6 
71 


95  per  cent  through  a  100-mesh  screen  if  the  best 
results  are  to  be  obtained.  It  should  then  be  fed 
directly  to  the  furnace,  or  if  transportation  or  storage 
is  necessary  it  should  be  kept  air-tight  so  far  as  possi- 
ble to  prevent  absorption  of  moisture. 

The  coal  which  has  been  investigated  by  the  Puget 
Sound  company  is  dried  and  pulverized  by  the  Pacific 
Coast  Coal  Company  at  its  briquetting  plant,  near 
Renton,  which  is  equipped  with  a  Raymond  pulverizing 
plant.  It  is  then  loaded  in  a  box  car  having  a  metal- 
lined  hopper.  The  car  is  spotted  at  the  steam  plant 
over  a  chute  which  is  connected  to  the  car  by  a  flexible 
hose.  The  chute  feeds  a  small  metal-housed  conveyor 
which  elevates  and  dumps  the  coal  into  a  bunker  ad- 
joining the  power  plant.  From  the  bottom  of  this  the 
fuel  is  fed  by  means  of  two  motor-driven  screws  into  a 
3-in.  (7.62-cm.)  supply  pipe,  through  which  it  is  then 
blown  to  the  front  of  the  furnace.  At  this  point  the 
fuel  is  discharged  into  the  side  of  an  injector  consisting 
of  a  16-in.  (38.1-cm.)  drum  surrounding  a  nozzle  on 
the  end  of  a  10-in.  (25.4-cm.)  air-supply  pipe.  Dam- 
pers are  provided  in  the  drum  and  air  pipe  to  regulate 
the  amount  of  air  supplied  to  the  combustion  chamber. 
In  starting  operation  the  coal  dust  is  allowed  to  drop 


on  an  oil  flame,  although  any  small  fire  built  under  the 
fuel  discharge  pipe  would  have  the  same  effect.  An  ex- 
tended Dutch  oven  with  a  broad  arch  is  used  to  assist 
ignition  as  considerable  combustion  space  is  required  to 
secure  satisfactory  results,  a  parabolic  shape  being  most 
desirable.  Fire  cannot  travel  back  into  the  fuel  supply 
pipe  as  long  as  the  rate  of  air  supply  is  greater  than 
that  of  fuel  propagation. 

A  record  of  a  12.8-hour  test  on  the  equipment  is 
given  herewith.  The  duration  of  the  test  was  limited 
by  the  facilities  for  storage  and  handling  of  the  fuel. 
The  coal  was  weighed  in  the  car  as  delivered  to  the  plant 
and  the  net  weight  determined  by  a  subsequent  weigh- 
ing of  the  car  after  unloading.  The  test  was  run  until 
all  coal  was  consumed.  The  water  was  measured  by  a 
Venturi  water  meter  installed  in  an  individual  feed 
line  to  the  boiler,  and  all  instruments  were  checked  for 
accuracy  before  starting. 

During  the  test  it  was  noted  that  the  boiler  could  be 
forced  to  200  per  cent  of  rating  without  any  apparent 
damage  to  brick  setting  or  tubes.  The  stack  was  per- 
fectly clear  under  these  conditions  and  there  was  no 
fusing  of  the  ash.     About   one-third   of  the  ash  was 


ARRANGEMENT  FOR  BURNING  POWDERED  COAL  UNDER  A  300-HP. 
BOILER   FORMERLY   FIRED    WITH    OIL 

found  deposited  in  the  second  and  third  passes  of  the 
boiler,  none  whatever  being  found  to  have  collected  on 
the  tubes. 

The  results  of  the  experiment  tend  to  refute  most 
of  the  adverse  criticism  of  this  method  of  burning  coal. 
There  was  no  formation  of  slag  in  the  furnace  or  on  the 
tubes,  there  was  no  shower  of  cinders  and  ashes  emitted 
from  the  smokestack,  and  there  was  no  damage  done  the 
boiler  from  heavy  overload  under  these  conditions. 

From  the  experiments  in  burning  these  various  fuels 
it  was  found  that — assuming  pea  coal  at  $1.60  per  gross 
ton  ($1.76  per  t.) — the  prices  which  could  be  paid  for 
other  fuels  on  the  basis  of  equal  heating  values  are  as 
follows:  Pea  coal  on  chain  grates,  $1.60  per  gross  ton, 
delivered;  fuel  oil,  56  cents  per  barrel,  delivered,  and 
powdered  coal,  $2.20  per  gross  ton,  delivered. 

The  temporary  plant  was  designed  by  E.  B.  Powell 
of  the  Stone  &  Webster  Engineering  Corporation  of 
Boston,  Mass. 
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War  a  Stimulating  Influence 

Careful  Direction  and  Distribution  of  Our  Great  Resources  Is  Necessary,  Says 

A.  L.  Salt,  Vice-President  Western  Electric  Company — 

Combination  Should  Be  Permitted 


Upon  tin-  conclusion  of  peace  l  expecl  that  thii  goi 
eminent   will   follow  ■  humanitarian  course,  directing 
and  distributing  our  greal  resources  so  thai  the  whole 
world,   sorely    needing    materials   and   commodities   of 
every  nature,  will  be  served  here  on  equitable  terms. 
i    /..  Sale. 

AT  THE  request  of  the  ELECTRICAL  WORLD,  A.  L. 
Salt,  vice-presidenl  and  general  purchasing  agent 
of  the  Western  Electric  Company,  has  given  the 
following  statement  of  his  views  concerning  raw  ma- 
terial   and    commodity    prices    and    conditions   affecting 

production: 

"When  the  first  move  toward  peace  came  from  Ger- 
many toward  the  close  of  1916  I  felt  that  the  end  of  the 
war  was  definitely  forecast  by  that  action,  and  that 
however  long  a  period  might  be  required  to  settle  the 
details  of  a  peace  agreement  a  gradual  liquidation  in 
material  and  commodity  prices  was  inevitable.  Since 
that  time,  of  course,  the  complexion  of  the  war  has  been 
changed  by  the  renewal  of  the  submarine  campaign  and 
the  consequent  entrance  of  the  tremendous  industrial 
momentum  of  the  United  States  in  the  conflict  against 
the  discredited  government  of  Germany. 

Sharp  Fluctuations  Likely 

"While  the  war  lasts  and  for  some  time  thereafter 
it  is  my  opinion  that  there  will  be  sharp  fluctuations 
in  the  prices  of  various  commodities,  due  to  scarcity 
or  abnormal  demands  in  one  direction  or  another.  If 
prices  take  the  natural  course  dictated  by  the  law  of 
supply  and  demand,  it  appears  to  be  likely  that  for  some 
time  the  general  average  price  of  all  commodities  com- 
bined will  be  high. 

"Just  now  the  various  sources  of  supply  in  this  coun- 
try are  filled  with  orders  to  the  limit  of  their  capacity. 
We  have  had  to  work  along  the  safest  and  most  con- 
servative lines  in  placing  orders  ahead,  and  it  is  not 
prudent  to  fail  to  protect  requirements  to  at  least  a 
reasonable  extent  in  advance.  The  industries  of  the 
country  are  still  practically  sold  ahead  through  the 
present  year.  Consumers  have  had  to  go  into  the 
market  freely,  not  because  they  felt  that  prices  were 
inviting  at  the  current  level,  but  because  it  was  neces- 
sary for  them  to  have  a  place  on  the  delivery  schedule 
of  all  large  industries.  In  the  iron  and  steel  industry, 
for  instance,  if  no  new  business  should  be  taken,  I 
believe  that  the  orders  in  hand  could  not  be  filled  in 
less  than  eighteen  months,  so  enormous  and  unprece- 
dented is  the  demand. 

Stimulates  Every  Line  of  Trade 

"Of  course,  the  entrance  of  our  country  into  the  war 
is  a  large  factor  in  stimulating  nearly  every  line  of 
trade.  There  is  scarcely  a  commodity  of  which  I  have 
knowledge  where  the  government  will  not  have  to  ap- 
pear as  a  buyer.  That  means  that  it  will  have  to  have 
preference  in  delivery  and  preference  in  price.  It  means, 
furthermore,  that  all  industries  will  have  to  be  co- 
ordinated so  as  to  give  the  government  the  best  service 
and  materials  at  the  lowest  practicable  prices.    Smaller 


Consumers    will    have    to    take    what     is    left    .ill. 

ernment  requirements  arc  met  in  full. 
"Something  in  the  way  of  a  well  defined  governmeu 

and  business  policy  governing  thee  mailer    i     essentia 

and  it  is  being  worked  ou1  carefully.    It  is  to  be  hope! 

that  under  this  policy  that  very  large  pari  of  the  work 
which  is  now  to  so  great  an  extent  dependent  upon  oui 
country  will  be  taken  care  of  economically  and  ex 
peditiously. 

To  RESTORE  War's  Material  Waste 
"Yet  fair  provision  for  our  allies  is  only  a  part  of  th< 
great  program  which  it  appears  to  me  the  governmen 
should  undertake  in  following  the  irreproachable  mo 
tives  which  carried  it  into  the  war.  Upon  the  conclu 
sion  of  peace  I  expect  that  this  government  will  follov 
a  humanitarian  course,  directing  and  distributing  oui 
great  resources  so  that  the  whole  world,  sorely  needinj 
materials  and  commodities  of  every  nature,  will  b< 
served  here  on  equitable  terms.  This  policy  will  lea( 
us,  I  believe,  to  be  of  service,  not  only  to  our  presen 
allies  but  also  to  the  German  nation  freed  from  slavery 
to  the  menacing  Prussian  militarism. 

"In  other  words,  our  resources  will  be  co-ordinate( 
with  those  of  other  nations  and  the  entire  world  will  b< 
working  in  close  co-operation  to  restore  with  all  possibl< 
speed  the  terrible  material  ravages  of  the  war. 

"It  is  a  time  of  greatest  perplexity  to  the  buyer  o: 
materials.  On  the  one  hand,  he  realizes  that  whatevei 
he  buys  greatly  increases  his  capital  investment.  Or 
the  other  hand,  he  faces  the  necessity  of  going  ahea( 
and  doing  business  because  orders  were  never  largei 
or  more  insistent  and  consumers  were  never  more  ir 
want  of  supplies.  The  problem  is  to  keep  supplied  witl 
materials  under  conditions  which  mean  for  a  giver 
amount  of  materials  twice  the  investment  that  woulc 
have  been  required  a  few  years  ago.  The  companj 
which  kept  $1,000,000  of  stock  on  hand  three  years  age 
now  pays  $2,000,000  for  the  same  stock.  It  not  onlj 
takes  more  money  but  it  means  a  permanent  increase 
in  cost,  and  it  involves  also  the  chance  of  depreciatior 
if  prices  should  react  materially. 

Combination  Should  Be  Permitted 
"No  company  wants  to  expand  its  business  unless  it 
can  see  some  reasonable  return  on  its  capital  invested, 
High  prices,  slow  delivery,  embargo,  car  shortages,  etc., 
are  influencing  to  a  great  extent  the  industrial  situation 
of  the  future.  On  the  other  hand,  government  expendi- 
tures in  this  country  alone  will  reach  billions  of  dollars, 
and  to  these  must  be  added  the  equally  large  expendi- 
tures of  the  allied  European  countries.  It  is  the  most 
insistent  buying  which  the  world  has  ever  seen. 

"Supply  and  demand  are  so  inexorable  in  normal 
operation  that  it  seems  to  me  that  now,  of  all  times,  the 
producers  of  raw  materials  and  the  manufacturers  of 
finished  products  should  by  combining  be  permitted 
to  establish  fair  maximum  prices  which  would  yield 
only  a  fair  return  on  their  invested  capital." 
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Modern  Lamps  and  Industrial  Applications 

Solution  of  Lighting  Problems  Rests  to  Great  Extent  on  Use  of  New  Types  of  Lamps 
— Progress  in  Industrial  Lighting  Depends  on   Emphasizing  Availability 
of  Considerable  Light  at  Fair   Cost 


by  c.  E 

Assistant  Professor  of  Electrical  Ens 

Summary. — This  article  treats  of  the  importance  of 
modern  lamps  in  the  field  of  industrial  lighting.     Rep- 
resentative  modern   types   of   electric   lamps   are   illus- 
trated, and'  throughout  the  text  references   are   made 
j    to  the  field  of  usefulness  of  the  various  lamps  now  on 
i    the  market.     With   the   aid  of  typical   diagrams,   four 
general  schemes — known  as  local  lighting,  a  combina- 
!    tion    of    local    and    general    lighting,    localized    general 
lighting  and  general  lighting — are  compared  and  their 
relative  merits  discussed.    The  remarkable  developments 
in  factory  lighting  practice  in  the  recent  past,  and  the 
future   of  this  work,  depend   so  largely   on   the   lamps 
available  that  these  features   become   of  unusual   im- 
portance. 

FIVE  broad  factors  stand  out  as  the  basis  for  the 
marked  improvements  in  industrial  lighting  dur- 
the  last  few  years.    These  are: 

First — The  reduced  cost  of  luminous  flux  which  ac- 
companied the  appearance  of  lamps  with  reduced  specific 
consumptions  in  contrast  with  older  types.  More  light 
for  the  same  energy  consumption  brought  about  the 
possibility  of  using  higher  working  intensities  of  illu- 
mination, with  an  expenditure  for  energy  well  within 
reach  of  the  most  conservative  factory  managements. 

Second — The  gradual  decrease  in  rates  for  electrical 
energy  has  still  further  reduced  the  cost  of  light,  thus 
making  it  possible  to  use  quantities  of  illumination  eco- 
nomically to-day  which  only  a  few  years  ago  would  have 
been  looked  upon  as  extravagant. 

Third — The  appreciation  on  the  part  of  engineers  of 
many  refinements  in  the  methods  of  supplying  light  for 
various  purposes. 


CLEWELL 

Ineerlng,   University  of   Pennsylvania. 


of  lamps  in  a  wide  variety  of  sizes  so  that  the  size  of 
the  unit  may  be  adapted  to  the  conditions  surrounding 
its  installation ;  the  design  of  reflecting  devices  for  dis- 
tributing the  light  effectively  to  working  surfaces,  and 
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FIG.    1 — DECREASE    IN    USE    OF    CARBON-FILAMENT    LAMPS    AND 
INCREASE  IN   TUNGSTEN   LAMPS 

the  development  of  lamps  possessing  given  spectral  char- 
acteristics for  producing  special  results  as  in  color 
matching  and  the  like. 

Fifth — The  growing  tendency  of  factory  owners  and 


FIGS.   2,   3,  4  AND   5— TUNGSTEN   AND    MERCURY-VAPOR   LIGHTING  FIXTURES   SUITED  TO   INDUSTRIAL   PURPOSES 


The  tungste 
i.e.  mercury-va 
tilting  a.c.  mercury 
which  is  opaque  to  ultra-violet  light 


K 


globe 


Fourth — The  work  which  has  been  done  to  reduce 
these  refinements  to  a  practical  working  basis.  Thus  it 
is  proper  to  include  here  such  items  as  the  manufacture 


executives  to  look  upon  good  light  as  a  considerable 
set  among  the  list  of  those  factors  which  contribute  to 
the  efficiency  of  production.     Other  influences  might  be 
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Included,  for  example,  recent  legislation  governing  >n 
of  Illumination  for  factor}  operal  ioni .  «-t. 
1 1  the  owner  of  elmosl  enj  well  lighted  factory  were 
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•Published  through  courtesy  of  Edison  Lamp  Works  of  General  Electric  Company. 

asked  at  random  what  prompted  the  adoption  of  an  ade- 
quate system  of  illumination,  it  is  probably  safe  to  say 
the  answer  would  be  that  new  types  of  lamps  had  been 
the  basis  for  the  interest  in  and  decision  on  an  improved 
plan  of  lighting  as  a  substitute  for  older  inferior  con- 


The  dimen  Ion    oi  i  gi  sal  majoi  Itj  oi  factoi .    pal 
make  them  adapted  in  ;i  peculiar  manner  to  lighting 
lampi  "i  medium  size.    Hence  the  logical  tendency  Is 
limit  s  great  deal  of  Industrial  lighting  to  the  u  t 
mercury  vapor  and  tun)-  tin  lamps,  both  of  which  a 
made  In  sizes  particular]}  suitable  for  mounting  at  ml 
erate  heights.    The  phenomenal  growth  In  the  u  t 
tungsten  lamps  and  decline  In  output  of  carbon  ftlami 

lampfl  are  shown  in  a  striking  manner  in  Fig.  1.  Whi 
these   curves    icier   to    lamps   used    for   all    lighting    pu 

poses,  it  is  fair  to  assume  thai  there  has  been  a 

increase  in  the  use  of  tungsten  lamps  tor  factory  ligl 
iinr  BJ  a  substitute  for  the  older  forms  Of  lamps  l 
ployed,  DOtably  the  carlioii-filament  and  older  carho 
arc  lamps,  which  have  so  generally  disappeared  Iff. 
the  average  factory,  except  in  old  installations  or  f 
special  purposes. 

Unlike  its  forerunner,  the  carbon  incandescent  larr 
the  tungsten  unit,  as  installed  for  general  lighting,  h 
the  characteristics  of  an  individual  unit  requirl 
special  means  of  suspension  and  auxiliaries  in  the  foi 
of  reflectors  and  shade  holders.  Sometimes  even  speci 
disconnecting  hangers,  one  type  of  which  is  shown 
Fig.  2,  are  required  for  the  purpose  of  lowering  the  ur 
for  renewals  and  for  cleaning.  Moreover,  renewal  ai 
maintenance  do  not  merely  consist  of  replacing  an  i 
expensive  lamp  bulb,  but  involve  the  renewal  of  t 
larger  and  more  expensive  tungsten  unit,  periodic  clea 
ing  of  lamp  and  reflector,  and  the  renewal  of  the  refl« 
tor,  if  of  glass,  when  broken,  and,  if  of  metal,  wh 
the  reflecting  surfaces  deteriorate  to  such  an  extent  th 
they  are  no  longer  effective.  While  this  work  is  mu 
less  troublesome  than  the  frequent  trimming  associat 
with  the  older  forms  of  arc  lamps,  the  various  items 
upkeep  taken  together  are  by  no  means  inconsiderab 

Another  important  lamp  in  the  industrial  field  is  t 
mercury-vapor  unit  in  its  various  types.  This  lamp  h 
priority   over  the   tungsten   lamp   in   the  time   durii 


FIGS.    6,    7,    8   AND   9 — INDUSTRIAL   ARC    LAMPS,    FLOODLIGHTING   UNIT   AND   COLOR-MATCHING   LAMP 

The  long-burning  multiple  flame-carbon  arc  lamp  in  Fig.  6  is  adapted  to  yard  lighting  and  mounting  inside  at  high  elevatio: 
While  designed  for  a.c.  circuits,  it  is  also  available  for  direct-current  use.  A  d.c.  metallic-flame  arc  lamp  with  broad  distribution  char; 
teristics  that  make  it  especially  suitable  for  yard  lighting  is  shown  in  Fig.  7.  The  projector  in  Fig.  8,  which  is  designed  for  any  lai 
rated  at  300  to  1500  watts  having  a  mogul  base,  is  suitable  for  floodlighting  yards  and  buildings  for  use  at  night  or  protective  purpos 
Fig.  9  is  a  carbon-dioxide  daylight  lamp  especially  useful  in  dyeing  establishments  and  where  color  selection  or  comparison  is  necessa; 


ditions.  For  this  reason  it  is  natural  to  turn  briefly  to 
a  review  of  the  present  conditions  of  lamp  manufac- 
ture as  an  underlying  influence  of  the  past  and  probable 
future  progress  in  this  field  of  lighting. 


which  it  has  been  in  the  field.  The  quality  of  its  lig 
has  been  one  of  its  greatest  advantages  as  well  as  t! 
target  of  numerous  prejudices.  Many  of  the  adver 
statements  which  are  made  concerning  the  quality  of  i 
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ght  are  not  only  totally  without  reasonable  foundation, 
ut  without  warrant.  Almost  any  group  of  employees 
/ho  work  under  this  light,  if  approached  impartially, 
/ill  testify  to  its  superior  merit  as  a  means  to  clear 
ision  and  accurate  visual  perception.    Its  greatest  claim 


FIGS.   10,   11   AND   12 — STEPS  IN  THE  DEVELOPMENT  OF  FACTORY  ILLUMINATION 

In  Pig.  10  local  lamps  are  used.  To  secure  illumination  of  overhead  space  a  large  lighting  unit  may  be  installed  in  the  middle  of 
ach  bay  at  the  girder  line.  An  arrangement  of  localized  lamps  is  shown  in  Fig.  11  which  gives  better  general  illumination  as  the 
inits  are  further  above  the  benches  than  in  Fig.  10.  The  illumination  afforded  by  the  arrangement  of  lighting  units  in  Fig.  12  per- 
lits  work  wherever  the  benches  are  placed.     Furthermore,  the  overhead  snace  is  free  of  drop  cords. 
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able  at  the  present  time  for  protecting  industrial  plants, 
as  approaches  which  would  otherwise  be  difficult  to 
guard  can  be  illuminated  so  as  almost  to  equal  daylight. 
The  employment  of  special  units  for  color  matching 
and  color  distinction  is  becoming  an  important  feature 
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o  success  at  the  present  time  depends  on  the  vast  fac- 
ory  areas  which  have  been  illuminated  for  years  by  this 
ype  of  lamp  and  the  many  new  modern  plants  which 
jave  selected  it  as  the  principal  illuminant. 

The  quartz-type  mercury-vapor  unit,  shown  in  Fig.  5, 
)y  virtue  of  its  relatively  high  candle-power  rating  in 
omparison  with  the  other  types,  has  its  greatest  field 
)f  usefulness  for  yard  lighting  from  the  tops  of  high 
>oles,  or  in  factory  spaces  where  it  is  possible  to  mount 
he  lamps  well  overhead.  The  outer  glass  globe  of  this 
amp  is  opaque  to  the  ultra-violet  rays  which  are  present 
n  the  light  which  leaves  the  quartz  element.  Actual 
ests  and  observation  of  the  illumination  produced  by 
hese  lamps  when  mounted  90  ft.  (27.4  m.)  above  yard 
spaces  show  it  to  be  superior  for  such  purposes.* 

While  the  arc  lamp  has  been  replaced  very  generally 
for  industrial  purposes  by  tungsten  and  mercury-vapor 
types,  it  is  justly  entitled  to  consideration  for  certain 
uses  in  some  of  its  more  recent  forms.  In  this  con- 
nection special  mention  may  be  made  of  the  flame-car- 
bon long-burning  multiple  lamps,  one  of  which  is  shown 
in  Fig.  6.  Because  of  its  large  volume  of  luminous  flux, 
it  is  suitable  for  certain  cases  of  factory  aisles  having 
considerable  overhead  clearance  as  well  as  for  yard 
lighting.  From  the  standpoint  of  light  distribution,  it 
is  superior  in  general  to  the  metallic-flame  or  magnetite 
lamp  (Fig.  7).  The  latter,  with  its  characteristically 
wide  light  distribution  at  small  angles  below  the  hori- 
zontal, is  adapted  chiefly  to  those  cases  of  lighting  for 
vast  yard  spaces  where  the  conditions  approximate  those 
of  street  lighting. 

Still  another  interesting  development  is  the  adaptation 
of  the  tungsten  lamp  for  projection  purposes,  notably  for 
floodlighting  large  yard  spaces  or  building  fronts. 
Aside  from  the  spectacular  uses  of  floodlighting  units, 
one  of  which  is  shown  in  Fig.  8,  they  are  proving  valu- 


in  certain  cases — for  example,  in  dye  works,  celluloid 
and  other  plants.  Considerable  development  work  has 
been  done  in  supplying  lamps  with  spectral  characteris- 
tics similar  to  those  of  natural  light  so  that  such  work 
can  be  conducted  in  a  satisfactory  manner  at  night  or 
on  dark  days.  One  of  these  units  is  shown  in  Fig.  9, 
this  particular  lamp  being  the  carbon-dioxide  tube  color- 
matching  outfit.  The  blue-bulb  artificial  daylight  units, 
together  with  the  various  tungsten  equipments,  which 

TABLE  HI-DATA  ON  MERCURY-VAPOR  LAMPSt 


Type 

of 
I.amp 

Name 

Cir- 
cuit 

Watts 
(Tube) 

Mean 
Spher- 
ical 
Cp. 

Watte 

on 
Tube 

per 
B.Cp. 

Total 

Watts 

Mean 
Hemi- 
spher- 
ical 
Cp. 

Total 
Watts 

per 
H.Cp. 

1! 

Mercury  vapor 

D.C. 

126 

200 

0.63 

193 

300 

0.64 

1' 

Mercury  vapor 

D.C. 

252 

550 

0.47 

385 

850 

0.45 

PP 

Mercury  vapor 

D.C. 

504 

1100 

0.47 

770 

1500 

0.51 

K 

Mercury  vapor 

A.C. 

252 

550 

0.47 

385 

850 

0.45 

Z 

Quartz 

D.C. 

525 

1500 

0.35 

725 

2400 

0.30 

tPublished  through  courtesy  of  Cooper  Hewitt  Electric  Company. 
TABLE  IV-DATA  ON  ARC  LAMPSt 


Name 

of               Circuit 
Lamp 

Type 

Watts 

Carbons 

M.  L.  H.    M.S.Cp. 
Cp. 

Watts 

per 

M.S.Cp. 

Flame   car- 
bon.   . . .  110-volt  a-c. 

Metallic 
flame... .      4-amp.  d-c. 

Multiple 
Series 

500 
272 

White 
Standard 

920               695 
495               260 

0.72 
1.09 

•At  the  present  time,  owing  to  the  lack  of  the  necessary  amount 
of  quartz  tubing  from  abroad,  lamps  of  the  quartz  type  are  not 
available. 


{Published  through  courtesy  of  Westinghouse  Electric  <fe  Manufacturing  Company. 

make  use  of  glass  color  screens  for  accomplishing  the 
same  general  purpose,  add  to  the  possibilities. 

To  show  some  of  the  methods  of  using  modern  lamps, 
the  diagrams  of  Figs.  10,  11  and  12  have  been  designed 
to  apply  to  typical  factory  spaces,  the  same  manufac- 
turing conditions  being  shown  in  each  of  the  four  cases 
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for  convenience  ol  comparison.  These  diagrams  en 
merely  representative,  it  being  po  Ibletocarrj  oul  the 
me  in  a  variety  of  waj ■  with  different  t.\  pes  of  units. 
The  diagrams  also  represent  graphically  the  development 
in  Industrial  lighting  from  the  earlj  form  of  local  lighl 
Ing  to  the  modern  system  <>t'  general  Illumination.  In 
Fig.  10  a  representative  case  of  local  lighting  Is  shown. 
where  the  space  immediately  in  front  of  each  workman 
Is  illuminated  bj  the  .small  lamp  housed  in  a  deep  cone 
shaped  metal  Bhade.  This  [a  a  decidedly  poor  arrange- 
ment for  a  number  of  reasons,  chief  of  which  is  that  the 
out  ire  area  is  in  practical  darkness  at  night  or  on  very 

Cloudy  days,  save  tor  the  small  spares  unilcr  each   lamp. 

With  tin-  arrangement  shown,  it  is  necessary  in  order 
to  rearrange  the  benches  for  the  accommodation  of  a 
change  in  method  of  manufacture  to  change  the  location 

of  lamps  correspondingly.  Furthermore,  an  accident 
hazard  is  introduced  in  using  the  aisles  as  passageways, 
and  in  repairing  overhead  belting  and  line  shafting,  be- 
cause the  aisles  and  overhead  space  are  in  darkness.  The 
lamps,  being  within  easy  reach,  lend  themselves  to  abuse 
from  rough  handling  and  to  removal  by  any  passing 
workman  who  may  be  in  need  of  an  extra  lamp  bulb.  An 
additional  disadvantage  is  the  presence  of  a  maze  of 
long  drop  cords  which  detract  from  the  openness  and 
freedom  of  the  space  between  benches  and  girder  line. 
With  this  arrangement  it  is  almost  impossible  to  "keep 
tab"  on  whether  the  light  is  being  wasted  or  not,  since 
small  lamps  in  such  deep  metal  shades  can  burn  all  day 
long  without  being  noticeable  unless  rather  carefully 
inspected.  Briefly,  then,  such  a  scheme  is  considered 
poor  because  of  the  lack  of  flexibility  in  the  location  of 
benches  and  work,  increased  accident  hazard  and  main- 
tenance, and  the  unfavorable  appearance  of  the  building, 
together  with  the  likelihood  of  waste  of  light. 

One  of  the  common  methods  for  improving  this  scheme 
in  earlier  practice  was  to  install  a  large  lighting  unit 
here  and  there  at  the  girder  line.  This  scheme  ob- 
viously has  the  advantage  of  reducing  liability  to  acci- 
dent in  aisles  and  in  overhead  repair  work,  but  it  has 
many  of  the  other  disadvantages  mentioned  in  connec- 
tion with  the  arrangement  shown  in  Fig.  10. 

A  plan  embodying  somewhat  of  a  compromise  is 
shown  in  Fig.  11,  where  tungsten  lamps  are  mounted 
higher  than  the  local  lamps  of  Fig.  10,  their  positions  be- 
ing dictated,  however,  by  the  location  of  the  benches. 
The  permanency  in  the  location  of  certain  classes  of 
machinery  sometimes  makes  this  scheme  of  localized 
general  lighting  desirable,  and,  aside  from  the  unsym- 
metrical  arrangements  of  lamps  which  may  result  from 
their  adaptation  to  particular  machine  or  bench  posi- 
tions, the  more  general  distribution  of  light  and  the 
higher  mounting  of  the  lamps  at  a  point  overhead  make 
this  plan  better  than  the  arrangement  shown  in  Fig.  10 
or  its  modified  form  using  a  large  lighting  unit  in  the 
middle  of  the  bay  at  the  girder  line. 

The  most  approved  plan,  however,  and  the  one  now 
generally  adopted,  is  that  known  as  general  lighting  and 
indicated  by  Fig.  12.  This  is  clearly  distinct  from  Fig. 
11,  in  that  the  lamps  are  spaced  symmetrically  over  the 
working  floor  area  and  thus  furnish  uniform  illumina- 
tion on  the  entire  space.  By  this  means  the  benches  or 
machinery  may  be  located  independently  of  the  lighting 
facilities  and  the  factory  space  is  rendered  effective 
throughout  for  manufacturing  operations.  It  is  appar- 
ent that  lamps  of  moderate  size  but  with  luminous  flux 


ratings  greater  than  tin-  carbon  filament  lamp  possessed 
have  made  possible  a  scheme  like  that  of  Fig.  i~. 

Mercurj  vapor  lamps  may  be  substituted  \<>i  tuns  tea 

lamps  in  an  arrangement  similar  to  that  of  Fig.  12.  In- 

tead  oi  direct  reflecting  units,  semi  Indirecl  or  indirect 

systems  max   he  employed  with  tungsten  lamps  where  the 

ceiling  affords  a  good  reflecting  surface.  The  increas- 
ing luniinous-llux  ratings  of  gas-filled  tungsten  lamps 
are  beginning  to  make  themselves  felt  in  the  use  of  in- 
direct lighting  in  such  factories  as  textile  mills,  where 
the  quality  of  the  light  for  such  work  tills  a  need  in  the 
particular  operations  involved. 

Taken  as  a  whole,  the  solution  of  lighting  problem! 
has  hinged  largely  on  the  use  of  new  lamps.  These 
units,  in  turn,  have  given  an  impetus  to  the  discovery 
of  ways  and  means  for  using  them  to  the  best  advantage. 
Manufacturers  are  quick  to  perceive  the  wisdom  of  suffi- 
cient light  when  they  realize  its  availability  at  a  fair 
cost,  and  future  progress  must  largely  rest,  therefore,  in 
setting  forth  these  advantages  in  a  convincing  manner. 


STARTING  ROTARY  CONVERTERS 

Connected   to   Alternating-Current   Circuit   So   as  to 
Apply  Full  Voltage  Without  Disturbance 

A  method  of  starting  rotary  converters  whereby  a 
machine  may  be  brought  up  to  synchronism  without 
causing  any  appreciable  disturbance  in  the  supply  mains 
is  described  in  patent  No.  1,224,729,  assigned  to  the 
General  Electric  Company  by  Lionel  Fleischmann.  The 
method  applies  to  a  rotary  converter  which  is  mechan- 
ically connected  with  an  induction  motor  having  a  phase- 
wound  secondary.  For  starting,  the  motor  is  connected 
to  the  alternating-current  mains  as  an  induction  motor. 
The  slip  rings  of  the  converter  are  also  connected  to  the 
mains  but  through  resistance  so  as  to  apply  only  a  por- 
tion of  the  normal  voltage  to  the  windings.  The  direct- 
current  end  of  the  converter  is  then  connected  to  the 


CONNECTIONS   FOR   STARTING   ROTARY   CONVERTER 

secondary  of  the  induction  motor  to  supply  alternating 
current  of  slip  frequency.  A  large  torque  is  thus  pro- 
duced in  the  motor  which  pulls  it  and  the  converter  into 
synchronism.  The  converter  may  then  be  connected  di- 
rectly to  the  alternating-current  mains,  as  it  will  be  in 
phase,  and  to  the  direct-current  buses,  as  it  will  have  the 
correct  polarity. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


PROVIDING  FUEL  RESERVE 

Springfield  (Mass.)  Company  Plans  Coal  Storage  to 
Take  Advantage  of  Market  Prices 

To  insure  a  larger  fuel  reserve  and  permit  taking 
advantage  of  the  market  when  possible,  the  United 
Electric  Light  Company  of  Springfield,  Mass.,  has  be- 
gun the  construction  of  a  50,000-ton  (45,300-t.)  coal- 
storage  installation  at  Indian  Orchard,  7  miles  (11.3 
km.)  east  of  the  generating  headquarters  in  Spring- 
field. Open-air  storage  will  be  provided,  the  field  being 
served  by  three  virtually  parallel  spur  tracks  aggregat- 
ing 1650  ft.  (502.9  m.)  in  length.  An  electric  locomo- 
tive crane  of  6000  lb.  (2721.5  kg.)  capacity  with  a  45- 
ft.  (13.7-m.)  boom  will  operate  upon  one  track  in  dis- 
tributing and  reclaiming  service.  The  track  is  carried 
12  ft.  (3.7  m.)  above  the  field  on  reinforced  concrete 
beams  and  vents.  Shipments  of  coal  will  be  made  to  the 
new  State  Street  riverside  station  in  Springfield,  now 
under  construction,  according  to  load  requirements. 
McClintock  &  Craig,  Springfield,  are  engineers  for  the 
company. 


INSTRUMENT  AND  SWITCH 

TABLE  FOR  USE  IN  TESTING 


Outfit    Which    Does    Not    Have    Disadvantages 
Testing  Set-Ups  Requiring  the  Assembly 
of  Numerous  Devices 


of 


BY    A.    M.    HOLCOMB 

a   generator   and    motor-testing 


Shown    herewith    is 
table  which  is  extremely  simple  in  its  connections,  capa 


FIG.    1 — SIMPLIFIED   TESTING   TABLE 

ble  of  holding  the  necessary  instruments,  and  so  ar- 
ranged that  both  alternating-current  and  direct-current 
readings  can  be  made  accurately  and  quickly.  The 
wiring  diagram  and  view  of  the  table  show  how  the 


circuits  and  table  are  arranged.  When  used  with  direct- 
current  motors  and  generators  the  upper  wire  carries 
the  field  current  and  the  armature  circuits  pass  through 
the  two  lower  wires.  The  middle  switches  are  for  am- 
meter protection. 

For  three-phase  tests  the  wiring  arrangement  shown 
in  Fig.  2  is  used.     The  plug  has  two  brass  projections 


— (A^\JI — (MtvH 


3  Phase 
Supply 


FIG.     2 — CONNECTIONS     FOR     TESTING     DIRECT-CURRENT     AND 
THREE-PHASE    MACHINES    RESPECTIVELY 

which  fit  into  blocks  beneath  the  short-circuiting 
switches.  When  reading  power  by  the  two-wattmeter 
method,  the  plug  must  be  placed  in  circuit  C  with 
switches  Ag  and  Kl  open.  This  arrangement  protects 
the  current  coils  of  both  wattmeters  when  Ag  and  Kl 
are  closed.  Under  ordinary  circumstances,  if  the  po- 
tential circuit  is  opened,  the  meter  is  sufficiently  pro- 
tected and  the  current  coils  can  be  in  the  lines  beyond  D 
and  F.  All  terminal  blocks  have  two  holes  with  knurled 
set  screws.  Voltmeter  leads  and  line  leads  are  held 
under  these  set  screws.  The  tables  have  been  in  use  for 
some  time  and  are  very  satisfactory. 


MEASURING  FURNACE  HEAT 

Thermocouples    Made    with    Two    Combinations    of 
Metals  Found  Satisfactory 

Two  kinds  of  thermocouples  were  recently  used  in 
measuring  temperatures  of  gas-fired  boilers  which  might 
be  considered  by  central  station  engineers  for  per- 
manent attachment  to  boiler  furnaces.  One  couple, 
made  of  copper  and  constantan,  was  used  for  tempera- 
tures up  to  900  deg.  Fahr.  (500  deg.  C),  and  the  other, 
consisting  of  platinum  and  rhodium,  for  all  higher  tem- 
peratures. The  details  of  both  of  these  couples  are 
shown  herewith.  The  hot  junctions  in  both  of  the  small 
couples  were  made  of  short  pieces  of  wire,  0.008  in. 
(0.2  mm.)  in  diameter,  welded  to  larger  wires  in  order 
to  obtain  mechanical  strength  and  to  prevent  sagging 
of  the  projecting  parts.     In  each  couple  the  dissimilar 
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wires   forming  the  h<»t    junction  are  kept   uniform  In 
diameter  without  tin-  formation  of  the  usual  head.    The 
e  copper-conetantan  couple  coi  .  thin  walled 

copper  tube,  0.550  In.  I  1  i  mm.)  outside  diameter,  tun 
ing  ■  cup  shaped  copper  plug  rolled  Into  one  end.    Con 
stantan  wires.  0.025  in.  (0.58  mm.)  In  diameter,  were 
peened    into   these   plugs  to   make  the   hot    junctions. 


TRUCK  FOR  HAULING  POLES 

Mot(.i    Truck   Equipped  with  Trailer  and  Removable 

Bolster  Upon  which  Entire  Load  Swings 

The   stores   depa rl  rneiit    of   ■   large   company    uses   the 
truck   shown   in   the  accompanying   illustration   for  haul 
ing   poles,   especially   where   it    is   necessary   to   haul    less 
than  a  carload  of  poles  to  some     iiliinl.an  pole  yard.      It 
is  also  used  occasionally  in  an  emergency  to  help  out  the 

maintenance  department.    The  onlj  changes  winch  ■• 


CONSTRUCTION    01    COPPER-CONSTANTAN   AND   1M.ATINUM- 
RHODIUM   THERMOCOUPLES 

(I lass  tubing  was  used  to  insulate  the  constantan  wires 
placed  in  the  copper  tubes.  The  large  platinum  couples 
were  made  of  wires  0.025  in.  (0.53  mm.)  in  diameter. 
The  hot-junction  end  of  the  couples  was  placed  in  a 
closed-end  silica  tube  about  11  in.  (27.9  cm.)  long  and 
fitted  into  a  water-cooled  metal  holder.  The  closed-end 
silica  tubes  had  an  outside  diameter  of  0.450  in.  (1.14 
cm.).  Inasmuch  as  it  was  the  outside  surface  of  these 
tubes  which  received  and  radiated  heat,  this  construc- 
tion gave  the  same  readings  as  would  have  been  ob- 
tained with  couples  made  of  a  large  platinum  tube  the 
same  size  and  shape  as  the  copper  tube.  The  length  of 
the  silica  tubes  was  sufficient  to  make  negligible  any 
lowering  of  temperature  of  the  closed  end  due  to  con- 
duction of  heat  to  the  water-cooled  holder.  The  water- 
cooled  holder  of  the  platinum  couple  was  made  of  three 
concentric  copper  tubes  arranged  in  such  a  way  that 
the  cooling  water  flowed  through  a  circuit  twice  the 
length  of  the  holder.  The  outside  tube  had  an  outside 
diameter  of  0.75  in.  (1.9  cm.).  The  cold  junctions  of 
the  couple  were  placed  in  a  water  bath  attached  to  the 
cold  end  of  the  couples.  These  thermocouples  were  de- 
scribed by  Henry  Kreisinger  and  J.  F.  Barkley  in  a 
paper  presented  at  the  spring  meeting  of  the  A.  S.  M.  E. 


SELECTION   OF   COAL 

Advisability    of   Basing   the    Specifications   for   Coal 
on  the  Fusibility  of  the  Ash 

Coal  the  ash  of  which  does  not  melt  below  2400  deg. 
Fahr.  (preferably  a  little  above  this  figure)  is  a  very 
good  power-house  coal  because  the  ashes  remain  in 
small  particles,  form  small  clinkers,  and  do  not  fuse 
together  and  make  a  big  sheet  of  slag  over  the  grate. 
An  ash  which  clinkers  below  2400  deg.  causes  a  great 
deal  of  trouble  through  obstruction  to  the  air  supply 
feeding  the  fire.  The  New  York  Edison  Company,  Com- 
monwealth Edison  Company  of  Chicago  and  other  com- 
panies have  been  studying  the  ash  content  of  coal  with 
a  view  to  the  possibility  of  incorporating  in  coal  speci- 
fications a  laboratory  test  of  fusibility  of  ash.  These 
points  were  brought  out  recently  by  C.  H.  Parker, 
assistant  superintendent  of  generation  Boston  Edison 
Company. 


TRUCK  EQUIPPED  WITH   TRAILER   FOR   HAULING   POLES 

made  in  the  truck  were  the  addition  of  a  device  in  the 
rear  for  attaching  the  tongue  of  a  trailer  and  the  use 
of  a  removable  swivel  bolster  upon  which  the  entire 
load  swings,  thus  enabling  the  truck  to  turn  corners 
easily.  The  truck  and  trailer  shown  herewith  are 
loaded  with  forty-six  30-ft.  (9.1-m.)  poles  with  6-in. 
(15.2-cm.)  tops.  With  shorter  poles  the  load  is  about 
evenly  divided  between  the  truck  and  the  trailer,  while 
with  longer  poles  the  trailer  carries  most  of  the  load. 


PREVENTING  ACCIDENTS 

Electric   Bull's-eye   Used   to   Illuminate   Sill   at    En- 
trance to  Transformer  Room  to  Prevent  Stumbling 

At  the  State  Street  station  of  the  United  Electric 
Light  Company,  Springfield,  Mass.,  a  transformer- 
room  floor  is  separated  from  the  rest  of  the  station  by 
a  concrete  door  sill  4  in.    (9.16  cm.)    high,  to  guard 


PfytH^HS 


m 

j£  Lamp  Case  with  Clear  6/ass  Bullseue 
'X   on  Front,  and  Had  L  ens  on  each  Side 


LAMP  FOR  ILLUMINATING  RAISED  SILL,   WITH  RED   LIGHT 
SUGGESTING  CAUTION 

against  the  flow  of  oil  in  case  of  trouble.  To  prevent 
stumbling  at  the  sill  an  8-cp.  140-volt  pilot  lamp  has 
been  installed  in  an  iron  box  at  one  end  of  the  sill,  as 
shown.  Red  bulls'-eyes  are  set  in  the  box  at  the  sides, 
to  serve  as  a  warning,  and  a  clear-white  glass  is  pro- 
vided at  the  front  to  illuminate  the  sill.  By  running 
the  lamp  at  115  to  120  volts  its  life  is  greatly  increased. 
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■New  Screws 


Si 


Fro c  fu  re 


Clampi. 
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CRACKED   POLE   SHOE   THAT 
WAS   REPAIRED 


REPAIRING  CRACKED 

FIELD-POLE  SHOE 

Fracture  Is  Welded,  Clamping  Screws  Are  Removed 

and  Set  Screws  Are  Inserted  in  Order 

to  Hold  Shoes  to  Pole 

BY    H.    L.    HEARVEY 

A  cast-iron  field-pole  shoe  of  a  !2-hp.  bipolar  direct- 
current  motor  cracked  as  shown  at  A,  allowing  the  shoe 
to  rub  against  the  armature.  The  frictional  heat  which 
developed  soon  completely 
ruined  the  armature  coils, 
necessitating  their  rewind- 
ing. The  shoe  was  taken  off 
and  welded  with  an  acetylene 
torch.  Further  examination 
revealed  a  crack  similarly 
situated  in  the  other  shoe, 
but  it  had  not  moved  while 
the  motor  was  in  use  as  it 
fitted  the  pole  more  tightly 
than  the  shoe  which  had  caused  the  trouble.  These 
weak  places  were  reinforced  by  building  them  up  while 
welding. 

In  order  to  prevent  the  recurrence  of  this  accident 
it  was  decided  to  hold  the  shoes  in  place  with  screws 
passing  through  their  sides  and  into  the  poles  instead 
of  by  the  clamping  screws  which  had  been  employed  up 
to  this  time.  To  facilitate  this  work  the  field  coils 
were  removed,  and  the  armature  was  inserted  so  that 
the  shoes  could  be  properly  placed.  Then  the  shoes  were 
clamped  in  position  and  drilled  and  tapped  for  No.  8 
flat-head  iron  screws.  The  coils  were  then  replaced,  the 
shoes  were  screwed  permanently  in  position,  and  the 
motor  was  put  back  in  service,  where  it  has  given  no 
more  trouble. 


SEALING  ENDS  OF  CABLES 

Lead  Disk  Laid  in  Recess  Made  in  End  of  Cable  and 
Soldered   to   Sheath   Belled    Over   It 

Proper  sealing  of  cable  ends  is  of  importance  because 
of  the  danger  of  absorption  of  moisture  by  the  cable 
insulation  when  sealing  is  not  properly  done.     Several 
large    operating    compa- 
nies   use    the    following 
simple       and       effective 
method  of  sealing  cables. 
The  first  step  is  slightly 
to     bell     out     the     lead 
sheathing  around  its  en- 
tire    circumference. 
Then,   approximately   XA 
in.     (0.64    cm.)     of    the 
core  of  the  paper  insula- 

,.  ,       .,  METHOD    OF     MAKING    LEAD    SEAL 

tion     around     the     con-  F0R  cables 

ductors   is   removed.     A 

lead  disk,  V8  in.  (0.32  cm.)  thick  and  slightly 
convex,  is  carefully  scraped  to  insure  the  solder 
taking  hold  and  is  placed  over  the  end  of  the  cable 
inside  the  projecting  sheath.  The  belled  edge  of  the 
sheath  is  bent  up  over  the  edge  of  the  cap,  which  is 
then  thoroughly  soldered  to  the  sheath,  as  shown  in  the 
accompanying  illustration.  The  solder,  which  increases 
the  thickness  of  the  cap,  makes  a  water-tight  joint  and 
is  strong  enough  mechanically  to  protect  the  cable  from 


injury.  This  method  of  sealing  cables  was  described 
in  the  report  of  the  N.  E.  L.  A.  committee  on  under- 
ground construction  and  electrolysis,  of  which  E.  B. 
Meyer  is  chairman. 


DISTRIBUTION-LINE   ECONOMIES 

How     to     Balance     Transformer     Expense     Against 
Copper  Expense  in  Laying  Out  a  System 

Some  interesting  views  on  considerations  influencing 
selection  of  transformers  were  brought  out  in  a  recent 
paper,  by  S.  B.  Hood  of  the  Minneapolis  (Minn.)  Gen- 
eral Electric  Company.  Since  the  price  per  kilovolt- 
ampere  of  transformer  rating  decreases  as  the  size  in- 
creases it  naturally  follows  that  the  larger  sizes  should 
be  used  wherever  practicable.  This  can  be  accomplished 
usually  by  stringing  heavier  and  longer  secondary  bus 
lines  and  feeding  them  with  a  smaller  number  of  units. 
The  most  economical  balance  is  obtained  as  regards  ini- 
tial investment  when  the  cost  of  secondary  bus  lines  plus 
transformers  is  a  minimum.  There  is,  however,  a  very 
wide  difference  between  the  depreciation  on  copper  wire 
and  on  transformers.  Wire  depreciates  very  slowly  and 
has  a  high  fixed  salvage  value.  Transformers  have  an 
uncertain  life  and  their  scrap  value  is  low.  Taking 
these  conditions  into  consideration,  it  is  good  practice 
to  spend  considerably  more  on  bus  copper  than  is  ac- 
tually required  to  strike  an  economical  balance.  An  ex- 
cess copper  investment  equal  to  50  per  cent  of  the  trans- 
former cost  is  not  too  much  to  allow. 

As  an  example,  take  two  secondary  bus  sections,  each 
fed  by  5-kva.  transformers,  the  investment  on  which,  in 
position,  will  be  about  $150.  By  connecting  these  bus 
lines  and  substituting  a  10-kva.  transformer,  advantage 
is  taken  of  the  diversity  on  the  bus,  thereby  permitting 
the  connecting  of  more  load.  The  new  transformer  in- 
vestment will  not  exceed  $95,  showing  a  saving  of  $55 
that  can  be  spent  for  connecting  and  increasing  the 
size  of  the  secondary  bus  and  still  maintain  a  balance  as 
regards  investment.  Assuming  interest  at  6  per  cent 
and  depreciation  at  7.5  per  cent,  the  annual  charges 
will  be  $20.25  and  $12.82  respectively,  showing  an  an- 
nual saving  of  $7.43  by  using  one  unit  in  place  of  the 
two.  Now,  if  interest  is  assumed  at  6  per  cent  and  de- 
preciation at  2.5  per  cent  on  copper  wire,  and  this  sav- 
ing is  capitalized,  it  will  be  possible  to  spend  $87  plus 
the  $55,  or  $142,  on  the  secondary  bus  and  still  main- 
tain an  economical  balance.  This  makes  no  allowance 
for  the  saving  due  to  lower  core  loss  with  the  single 
unit  as  compared  with  two  smaller  units.  If  this  were 
taken  into  consideration,  a  still  greater  secondary  in- 
vestment could  be  justified.  In  purchasing  transform- 
ers it  is  very  poor  policy  to  stock  the  small  units.  A 
5-kva.  unit  is  small  enough  to  use  regularly  on  any 
system  of  distribution. 

As  regards  ratios  and  taps  for  distribution  transform- 
ers, 2300-volt  primary  and  115-230-volt  secondary  wind- 
ings without  taps  give  the  best  all-around  results.  These 
will  operate  over  a  primary  range  of  2200  to  2400  volts. 
Taps  have  no  real  advantage  and  introduce  complica- 
tion in  the  end  turns  where  the  greatest  strength  is  re- 
quired. The  double  primary  winding  used  in  earlier 
days  is  of  no  use  at  present,  and  its  omission  together 
with  that  of  taps  makes  possible  the  elimination  of  the 
primary  terminal  board  which  has  been  the  cause  of  so 
manv  transformer  failures. 
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Including  Applications  of  Electric  Light,  Power  and  //mi 


GETTING  THE  ANSWER  ON 

NEWSPAPER  ADVERTISING 

How  an   Analysis  of  a  Community's  Habits  Helped 

Make    Central    Station   Advertising 

More   Effective 

An   exact    reproduction    in   one  city   of  advertising 

used  with  great  success  in  any  other  city  would  not 
necessarily  be  successful  in  the  same  measure.  At  least 
this  is  the  opinion  of  the  commercial  department  of  the 
Mahoning  &  Shenango  Railway  &  Light  Company  of 
Youngstown,  Ohio.  The  men  who  plan  the  advertising 
for  this  company  believe  that  local  conditions  in  each 
city  must  be  analyzed,  and  then  the  advertising  must 
be  written  and  used  in  accordance  with  the  conditions 
found  to  bring  the  greatest  success.  An  analysis  was 
made  at  Youngstown. 

It  was  formerly  believed  that  selling  electrical  goods 
entailed  so  much  educational  effort  that  any  over-the- 
counter  merchandising  attempt  was  ultra-expensive. 
But  a  great  deal  of  the  buying  in  this  city  is  over-the- 
counter  buying.  Youngstown  is  a  great  Saturday-buy- 
ing city.  Counters  and  aisles  are  literally  lined  with 
buyers  on  Saturday  afternoon  and  evening  after  the 
steel  mills  have  paid  employees.  Friday  newspapers 
consequently  carry  the  heaviest  advertising  sections  of 
the  week. 

A  study  of  the  general  run  of  this  advertising  showed 
that  it  was  very  black,  heavy  and  closely  set.  When  it 
was  decided  that  the  central  station  should  also  try  to 
get  some  of  this  Saturday  business  it  was  planned  to 
make  the  advertising  different  and  to  attempt  to  pro- 
mote the  sale  of  only  the  merchandise  which  is  readily 
salable  over  the  counter.  Accordingly  all  advertise- 
ments were  set  in  type  which  would  give  them  a  light, 
readable  appearance  in  contrast  with  the  remainder  of 
the  black,  heavy  page.  Some  experimenting  with  dif- 
ferent sizes  of  space  was  tried,  but  it  was  soon  dis- 
covered that  four  inches  deep  and  five  columns  wide 
gave  the  best  results  for  the  money.  That  the  method 
of  analysis  was  correct  has  been  proved  by  the  increase 
in  the  sales  of  the  goods  advertised. 


Educational  advertising  is  still  done  occasionally,  bufl 
siu-h  material  never  appears  in  tin-  Friday  papers.    It 

is   run    in   Sunday   papers  or  earlier   m   the   week,   when 
people  are  taking   more  time  to   read   ami   tlunk   ami  are 

therefore  in  a  recepl ive  mood. 


WHERE  TO  START  YOUNG  MEN 

WHO  WANT  TO  MAKE  PROGRESS 

Letting  Them  Read  the   Meters  Affords  Companies 

Opportunity  for  Making  Better  Contact 

with  Their  Customers 

It  is  frequently  difficult  to  decide  where  to  start  prom- 
ising young  men  who  have  no  special  technical  training. 
Central  stations,  like  other  concerns,  are  continually 
having  applications  from  young  men  who  are  just  start- 
ing out.  Some  of  these  fellows  appear  promising,  but 
the  company  is  frequently  at  a  loss  to  know  what  to  do 
with  them.  Undoubtedly  in  a  few  years  they  will  de- 
velop into  valuable  employees  if  they  can  only  get  the 
proper  start. 

Two  companies,  one  in  the  East  and  one  in  the  Mid- 
dle West — undoubtedly  there  are  more — have  found  the 
way  out  of  this  difficulty,  and  very  satisfactorily  too. 
All  intelligent  and  eligible  young  fellows  are  started  in 
the  meter  department.  The  men  are  given  to  under- 
stand that  they  are  expected  to  grow  and  develop.  In 
fact,  they  receive  every  opportunity  to  do  so. 

Incidentally  these  companies  make  contact  with  cus- 
tomers through  ambitious  young  men  who  have  the  best 
interests  of  their  company  at  heart.  Better  meter 
readers  are  obtained,  better  and  more  careful  meter 
reading  results,  with  fewer  mistakes,  and  consequently 
there  are  fewer  complaints — all  the  result  of  employing 
men  who  do  not  consider  meter  reading  the  maximum 
of  attainment. 

The  point  of  contact  with  the  customer  is  very  im- 
portant. If  a  bright,  clean  young  fellow  shows  up  to 
read  the  meter,  the  impression  left  with  the  customer  is 
much  more  favorable  to  the  lighting  company  than  it 


A 

Guaranteed 

Vibrator 

for 

$5.00 


Good  Electric  Vibrators 

Have  seldom  been  sold  for  less 
than  $15.00  or  $20.00.     The 

LA   VIDA 

Sells  for  S5.00  because  a  motor  is  not  required  for  Its 
operation,  and  this  eliminates  the  greatest  item  of  expense 
in  manufacture.  It  answers  all  the  purposes  of  a  high- 
priced  vibrator  and  no  doubt  wil.  prove  just  as  satisfactory 
to  you. 

Each  vibrator  has  a 

Vacuum  Cup  Applicator 
Hard  Rubber  Applicator 
Scalp  or  Hair   Applicator. 

And  is  neatly  packed  in  a  box  with  full  directions  for 
use  3nd  the  many  ways  it  may  serve  you.  Used  for  stim- 
ulating blood  circulation  and  as  a  beautifier. 


The  Electric 
Shop 

Ejn-an-Eji  Sy.tero 

Suunbaugh  Bldg. 

Bell  Main  S038   Am. 2110 


<£TT 


Piping  Hot  Breakiast 

$5.00.  $6.00  or  $7.00 
$6.00  or  $7.00 

$4.00,  $5.00  or  $6.00 
S3  85  or  $6.50 


Another  Small  Lot  Ot 
Hughes  Auto  Heaters 


Has  been  received  .it  Hie  electric 
Shop.  If  you  arc  using  your  car 
these  cold  days  you  will  find  this 
Electr*  Heater  serves  a  very  use- 
ful  purpose. 

It  keeps  your  carburetor  ami 
engine  warm  and  ready  for  a 
quick  get  away. 

Price,   $4.00 


The  Electric  Shop 

of  the 

Em-*n-E*»  System 

blambaurl'  .lu-Mmg 
Bcff,  M.n  50:ii>  Aulo.  2110 


ADDITIONALWARMTH 


u 


nhen    dressing    the    children,    in 

ticket   booths   and    other    small 

compartments. 

You   may  have  that   Ileal 


jut  i 


it  by 
ic  Heater, 
octet  and 
anj  com- 


Beauty 
Radiator 
Card!  Only 
$6.50 


SAMPLE    ADVERTISEMENTS    USED   TO    GOOD    EFFECT    BY    OHIO    CENTRAL   STATION   COMPANY 


/ould  be  if  a  man  whose  appearance  suggested  an  earn- 
hg  power  of  about  $10  a  week  knocked  at  the  door, 
ertainly  the  customer  would  be  less  likely  to  suspect 
he  meter  reading. 


STEEL  METER  RECORD  FILE 

ARRANGED  TO  RUN  ON  WHEELS 

onvenient  Fireproof  Contrivance  So  Designed  that 
It  Can  Be  Wheeled  Into  the  Vault  at  Night 
for  Safekeeping 

Meter  records,  of  course,  are  invaluable  to  a  central 
tation,  and  therefore  every  precaution  is  taken  by  care- 
ul  companies  to  keep  them  safe.  Where  cards  are  used 
n  excellent  device  for  keeph  g  these  records  may  be 
latterned  after  the  steel  card  fiie  used  by  the  Rockford 
111.)   Electric  Company. 

The  file  consists  of  sixteen  5-in.  by  8-in.  (12.7-cm.  by 
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A    RECORD    FILE    THAT    RUNS    ON    WHEELS 

9.32-cm.).  and  eighteen  3-in.  by  5-in.  (7.62-cm.  by 
2.7-cm.)  drawers.  The  over-all  dimensions  are:  Width, 
I  in.  (104.14  cm.);  height,  53  in.  (134.62  cm.),  and 
jpth,  18  in.  (45.72  cm.). 

On  the  front  of  each  drawer  is  a  combination  handle 
'd  card  frame  allowing  the  insertion  of  a  card  desig- 
ning the  contents.    The  whole  file  is  mounted  on  a  set 

four  rubber-tired  wheels  set  with  ball  bearings,  two 
irrying  the  greater  part  of  the  weight  and  mounted 
rectly  upon  the  axle.  The  other  two,  which  act  as 
aide  wheels,  are  mounted  directly  underneath  and  are 

swivel  type,  readily  turning  in  any  direction.  To 
ich  end  is  fastened  a  handle  used  in  pulling  or  pushing 
i  desired.  Every  morning  the  file  is  wheeled  into  the 
eter  department,  and  every  evening  it  is  taken  into 
ie  vault  for  safety. 


RATE  TENDENCIES  AND 

RECOMMENDATIONS  THEREON 

Rate     Research     Committee     Discusses     Point     of 

Incidence  of  Follow-On  Rate  and  Variation  of 

Rates  with  Fuel  Costs  and  Power  Factor 

One  of  the  v<  ry  valuable  reports  presented  at  the 
annual  convention  of  the  National  Electric  Light  Asso- 
ciation is  that  of  the  committee  on  rate  research.  This 
year's  committee,  headed  by  Alex  Dow  of  Detroit,  dis- 
cusses rather  fully  three  topics  of  more  than  passing 
interest:  (1)  the  point  of  incidence  of  a  follow-on  rate; 
(2)  rates  varying  with  the  fuel  costs,  and  (3)  rates 
varying  with  power  factor.  In  connection  with  these 
topics  the  committee  has  the  following  to  say  in  part: 

The  Point  of  Incidence  of  a  Follow-on  Rate 

"The  mistake  is  often  made  of  comparing  the  maxi- 
mum rates  of  different  companies  without  considering 
the  conditions  of  application  of  a  secondary  or  follow- 
on  rate.  With  the  differentiations  and  careful  adjust- 
ments of  electric  rates  now  in  force  in  the  industry,  it 
becomes  necessary,  in  order  to  a  proper  understanding 
of  rate  schedules,  to  take  into  account  not  only  the  base 
or  maximum  rate,  but  the  secondary  or  follow-on  rate 
and  its  point  of  incidence.  The  fact  that,  for  instance, 
the  base  rate  of  a  company  is  12  cents  per  kilowatt- 
hour  is  not  sufficient  justification  for  the  inference 
that  its  rates  are  higher  than  those  of  a  company  charg- 
ing 10  or  9  cents  per  kilowatt-hour,  because  in  the 
former  case  the  secondary  rate  may  apply  after  a 
shorter  number  of  hours  of  use  of  the  demand  per 
month  or  for  a  lesser  number  of  kilowatt-hours'  con- 
sumption per  month  than  in  the  latter  case. 

"There  is  a  wide  divergence  in  the  practice  of  differ- 
ent companies  with  regard  to  the  point  of  incidence  of 
the  secondary  or  follow-on  rate.  In  some  instances  it 
may  be  effective  after,  say,  twenty-five  hours'  use  of 
the  demand;  in  other  rases  after  120  hours'  use  of  the 
demand.  In  the  former  case  the  company  may  inten- 
tionally have  selected  as  the  point  of  incidence  the 
point  corresponding  to  economical ,  use  of  light,  with 
intent  to  encourage  liberal  use  of  lamps  or  of  appliances. 
In  the  latter  case  the  prior  maximum  rate  may  have 
been  unduly  low,  but  the  divergence  may  indicate  a 
lack  of  comprehension  of  the  conditions  which  should 
determine  the  point  at  which  the  follow-on  rate  should 
apply,  and  the  matter  is  therefore  well  worth  special 
attention  by  those  who  may  be  considering  changes  in 
their  rates. 

"Perhaps  the  most  common  method  has  been  to  select 
the  point  of  incidence  according  to  the  amount  of  re- 
duction of  earnings  desired  to  be  effected. 

"The  point  of  incidence  may  be  separately  determined 
as  between  different  classes  of  customers:  thus,  if  it 
is  desired  to  promote  larger  use  by  individual  cus- 
tomers of  all  classes,  and  if  it  has  been  determined  that 
the  commercial  lighting  class  has  a  condition  of  load 
factor,  or  average  use,  different  from  that  of  the  resi- 
dential lighting  class  of  customers  in  the  same  company, 
it  would  be  perfectly  proper  to  apply  the  secondary  or 
follow-on  rate  for  all  consumption  by  commercial  cus- 
tomers over  a  number  of  hours'  use  of  the  demand  which 
is  considerably  greater  than  the  lesser  number  of  hours' 
use  required  of  residential  customers;  or,  if  it  is  deter- 
mined that  a  certain  class  of  commercial  customers,  to 
whom  it  is  desired  that  a  stimulus  be  applied  in  the 


in.; 


E LECTRICAL     WORLD 


\ ...     69,  No.  H 


form  (>t  a  low  follow  tin  rate,  can  be  counted  on  to  ii  e, 
.  i  hi  hour.-,  of  the  demand  per  month  normally,  ;ni<i 

if  tin-  similar  normal  use  !>\    re    IdenCfl  CU    tomei      prOVC 
UDOB    investigation   to  In-  thirtj    hours,  then    it    would   be 

proper  <<•  applj   the  secondan    rate  for  the  respective 
classes  only  when  the  consumption  reache     uch  number 

Of  hours'   ust1. 

"Several  methods  of  treating  this  point  of  incidence 
of  tin-  follow  on  rate  have  been  used  in  actual  practice, 
with  the  desirable  effecl  of  minimizing  the  number  of 
meters,  the  number  of  contracts,  the  expense  of  billing, 
ami  the  investment  and  maintenance  costs  in  connection 
with  meters,  the  intention  being  to  enable  customers 
lo  receive  a   differentiation   in   rate  between  lighting 

Service    and    power    service    and    yet    Supply    the    entire 
service  through  B  single  meter. 

Ratks  Variablk  with    FUEL  Costs 

•"The  present  high  cost  of  fuel  demands  that  earlier 
rates  for  large  blocks  of  energy  generated  by  the  com- 
bustion of  fuel  be  reconsidered.  The  variations  in  fuel 
costs  from  month  to  month,  and  almost  from  day  to 
day,  make  impossible  any  permanent  or  semi-permanent 
readjustment  of  such  rates.  The  committee  suggests 
that  a  'standard  rider,'  attachable  to  existing  forms  of 
contracts  and  forming  part  thereof,  and  providing  for 
variation  of  rate  with  variation  of  fuel  cost,  is  the 
most  convenient  method  of  dealing  with  the  present 
problem.  Such  a  rider  may  state  a  normal  price  for  a 
specified  fuel  having  a  thermal  value  within  certain  lim- 
its, f.o.b.  at  a  recognized  receiving  point,  and  an  addi- 
tional charge  per  kilowatt-hour  when  cost  exceeds  that 
normal  price.  If  there  is  a  coal  exchange  or  similar 
institution,  whose  published  average  prices  per  month 
are  accepted  locally  as  authoritative,  these  published 
prices  may  be  made  the  basis  of  the  billing;  but  in  al- 
most every  case  the  actual  price  paid  by  the  member 
company,  averaged  for  the  month  or  other  billing  period, 
and  certified  to  by  its  auditor,  will  be  the  only  available 
basis.  If  the  'normal'  price  for  fuel  is  specified  at  any 
figure  above  a  certain  minimum,  of  course  the  rider 
should  provide  for  reduction  as  well  as  for  increase  of 
rate. 

Rates  Varying  with  Power  Factor 

"The  committee  has  discussed  at  length  the  merit  of 
a  power-factor  specification  in  contracts  for  the  supply 
of  energy  in  large  quantities.  It  appears  that  such  a 
specification  is  seldom  written  in,  and  when  written  is 
not  always  enforced.  It  also  appears  that  there  should 
be  a  difference  in  our  dealings  with  the  power  factors 
ordinarily  associated  with  industrial  power  loads  and 
those  exceptionally  bad  power  factors  which  not  only 
cause  excessive  investment  in  generating  apparatus  and 
transmission  copper  but  disturb  the  service  to  con- 
sumers other  than  the  offender.  It  should  be  remem- 
bered that  at  70  per  cent  power  factor  the  heating  of  all 
•conductors  is  doubled,  in  comparison  with  the  heating 
at  100  per  cent,  and  presumably  the  carrying  capacity 
is  likewise  halved.  Certainly  the  regulation  of  a  trans- 
former or  a  transmission  system  is  less  than  half  what 
it  would  be  at  100  per  cent. 

"The  unbalancing  of  polyphase  circuits  due  to  large 
single-phase  loads  was,  in  committee  discussions,  con- 
sidered to  have  a  like  undesirable  standing  with  low 
power  factor.  For  instance,  the  use  of  several  single- 
phase  welders  or  a  group  of  small  single-phase  furnaces 


which  could  be  balanced  out,  one  againsl  the  other,  more 
or  less  complete!)  by  sequent  connections  on  the  differs! 
ph.!  e  "i  the  j  stem  was  held  to  be  reasonable,  but  a 
demand  that  we  should  serve  s  large  lingle-phase  fur- 
nace  or  ■  single-phase  railway  at  the  rates  quoted  for 
balanced  load-  was  held  to  be  unreasonable.  The  btfl 
den  of  balancing  such  loads  should  be  the  consumer! 

"The  committee  suggests  that  there  is  a  limit  to  cor- 
rection or  compensation  of  these  disturbing  influence 

l>.\     rate    making    alone,    and    that    certain    disturbance;- 

should  be  debarred  by  penalties  rather  than  measurl 

and   settled    for  as    incidents  of  service. 

"The  committee  suggests,  as  a  basis  for  disc 
Only,  and  not  as  a  fully  considered  recommendation,  that 
a  satisfactory  power  factor  rule  should  fa)  accept  with- 
out charge  or  penalty  power  factors  from  unity  dowi 
to  i  say)  85  per  cent;  (b)  increase  the  rate  suitably  foi 
power  factors  from  85  per  cent  down  to  75  or  possible 
70  per  cent,  and  (c)  penalize  by  a  rapidly  increasing 
surcharge  all  power  factors  of  70  per  cent  or  less. 

"Unbalancing  of  a  character  and  extent  which  wil 
cause  disturbance  and  expense  is  usually  accompanie( 
by  very  low  power  factor  and  would  be  collaterally  pen 
alized;  but  it  is  properly  a  subject  for  corrective  engi 
neering  rather  than  corrective  rate  making.  Such  ; 
serious  case  of  lack  of  balance  as  power  supply  to  ; 
single-phase  railroad  is  not  to  be  dealt  with  by  an; 
general  schedule." 


THE  PROFIT  TO  A  COMPANY 

ON  A  LAMP  SALESMAIs 

Indiana  Sales  Manager  Points  Out  that  Seven-Hun 

dred-and-Fifty-Dollar  Man  Earns  Practically 

Double   His  Salary  for  the   Utility 

In  a  campaign  to  sell  100  reading  lamps  new  to  In 
dianapolis  one  of  the  local  lighting  companies,  th> 
Merchants'  Heat  &  Light  Company,  with  twenty  sales 
men  on  the  outside,  disposed  of  sixty  lamps  the  firs 
day  and  the  remaining  forty  the  next.  The  campaigi 
was  considered  quite  successful,  in  spite  of  the  fact  tha 
the  department  had  had  no  special  previous  trainin; 
in  selling  reading  lamps. 

The  reason  the  sale  is  considered  so  successful  i 
given  by  R.  A.  MacGregor,  sales  manager  of  the  Mer 
chants'  company,  as  follows :  "A  residence  salesman  wh< 
will  produce  an  average  of  one  and  one-half  new  cus 
tomers  a  day  is  considered  a  crackajack.  His  salary  i 
usually  $750  a  year.  One  and  one-half  customers  a  da; 
gives  a  total  of  450  a  year,  which  on  the  average  revenu 
of  $12  per  customer  a  year  means  $5,400.  In  othe 
words,  the  central  station  company  is  glad  to  spem 
$750  for  a  man  who  will  produce  $5,400  a  year  revenue 

"The  men  selling  reading  lamps  for  the  first  tim 
averaged  three  lamps  apiece  a  day,  so  that  it  does  no 
seem  too  much  to  expect  that  they  with  training  coul 
sell  1000  lamps  a  year.  The  profit  to  a  central  statio: 
on  1000  lamps  is  $1,450.  The  equivalent  revenue  woul 
be  $6,000  a  year.  From  these  figures  it  is  pointed  ou 
that  the  same  effort  devoted  to  the  service  of  the  regu 
lar  customer  would  develop  $600  more  revenue  per  yeai 
and  the  salesman  would  pay  the  company  $700  in  profi 
for  holding  his  job  at  the  same  time.  In  addition  t 
this  the  selling  of  lamps  has  the  additional  feature  tha 
it  goes  where  a  service  and  meter  are  already  installec 
and  requires  no  additional  line  investment." 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the   World 


PHOTOMETRY  OF  LIGHTS 

OF  DIFFERENT  COLORS 

Experiments    with    the     Flicker     Method    Seem     to 

Establish  for  It  Advantages  of  Accuracy  in 

Measurement  and  Reduction  of  Labor 

IN  RECENT  years  photometry  is  being  looked  upon 
more  as  an  exact  science,  and  in  some  cases  tenths 
of  1  per  cent  are  considered  important  quantities. 
However,  it  is  only  when  conditions  are  most  favor- 
able, and  in  particular  when  the  lights  compared  are 
:losely  similar  in  color,  that  accuracies  of  this  order 
pan  be  approached.  As  soon  as  any  perceptible  differ- 
ence of  color  appears  the  certainty  of  measurements  is 
listinctly  reduced.  For  example,  in  the  most  careful 
jinterlaboratory  comparisons  made  with  a  standard 
Lummer-Brodhun  photometer  systematic  differences  of 

[nearly  2  per  cent  have  occurred  when  the  color  differ- 
ence involved  was  that  between  the  primary  carbon 
standards  and  vacuum  tungsten  lamps.  This  particular 
difficulty  was  satisfactorily  met  by  tacit  general  agree- 
nent  on  certain  values  for  vacuum  tungsten  standards, 

,but  it  arose  again  in  aggravated  form  with  the  advent 
pf  gas-filled  lamps,  which  give  decidedly  whiter  light 

i than  the  vacuum  lamps.  Still  greater  color  difference  is 
nvolved  in  rating  arc  lamps,  gas  mantles  and  other  se- 
ectively  radiating  illuminants,  reaching  the  extreme  in 
[.he  mercury-vapor  lamp  and  in  the  comparison  of  mon- 
)chromatic  lights. 

Necessity  for  Improved  Method 

It  has  become  increasingly  evident  that  if  any  sys- 
;ematic  and  general  method  of  comparison  of  lights  is 
to  be  established,  some  method  other  than  that  of  the 
iccepted  standard  photometers  must  be  used.  Of  all 
;:he  other  possible  means  of  measurement,  the  only  one 
vhich  has  apparently  given  promise  of  being  a  decided 
mprovement  is  the  use  of  the  flicker  principle.  The 
work  of  H.  E.  Ives  established  the  practicability  of 
the  flicker  method  and  gave  a  fairly  complete  experi- 
nental  basis  for  specifications  covering  the  procedure 
Lo  be  followed. 

In  1915  the  Bureau  of  Standards,  in  collaboration 
vith  the  research  committee  of  the  Illuminating  Engi- 
neering Society,  undertook  an  extensive  trial  of  the 
licker  instrument,  following  in  general  the  proposals 
pf  Ives  and  his  collaborators.  A  report  on  this  work 
Lvas  given  before  the  Illuminating  Engineering  So- 
iety  in  1916  by  Crittenden  and  Richtmyer  (see  Elec- 
trical World,  Vol.  67,  page  415,  Feb.  19,  1916). 
Since  that  time  the  flicker  method  has  been  further 
!  ried  out  at  the  Bureau  of  Standards  on  a  consider- 
able variety  of  work,  and  a  proposal  has  now  been  made 
[;hat  the  research  committee  formally  recommend  the 
kdoption  of  that  type  of  photometer  as  the  standard 
hne  for  the  comparison  of  lights  of  different  colors. 
|rhe  bureau  is  issuing  as  Scientific  Paper  No.  299  the 


report  mentioned  above,  with  the  title  "An  Average 
Eye  for  Heterochromatic  Photometry,  and  a  Compari- 
son of  a  Flicker  and  an  Bquality-of-Brightness  Photom- 
eter." 

The  results  emphasize  the  fact  that  for  accurate 
heterochromatic  measurements  a  systematic  choice  of 
observers  is  essential.  The  method  proposed  by  ! 
and  Kingsbury  appears  to  be  practical  and  reliable,  at 
least  for  color  differences  of  the  type  dealt  with  in 
these  tests.  The  ratio  of  transmission  found  for  speci- 
fied yellow  and  blue  solutions  is  a  test  as  to  whether 
the  individual  eye  agrees  with  the  average,  and  if  not, 
correction  to  a  comparison  of  lamps  made  by  an  indi- 
vidual eye  can  be  applied  from  the  data  given  in  the 
paper.  Hence  for  color  differences  of  this  type  any  ob- 
server may  be  used  and  his  results  corrected  to  t he- 
normal. 

With  regard  to  certainty  of  measurement  the  flicker 
photometer  shows  a  decided  advantage,  even  with  small 
color  differences.  With  regard  to  relative  results,  for 
sources  having  relatively  high  intensity  in  the  blue  the 
values  given  by  the  flicker  photometer  differ  from  those 
obtained  by  the  Lummer-Brodhun  photometer  as  gen- 
erally  used.      Besides    increased   certainty,    the    flicker 

AVERAGE   RELATIVE   VISIBILITY  OF  RADIATION 
(125  OBSERVERS) 
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1 
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method  reduces  considerably  the  labor  necessary  to  at- 
tain a  given  accuracy. 

One  of  the  fundamental  facts  involved  in  photometry 
is  the  variation  of  visibility  of  light  with  its  wave 
length.  This  also  has  been  studied  recently  at  the  Bu- 
reau of  Standards,  and  the  results  will  soon  be  issued 
under  the  title  "Relative  Sensibility  of  the  Average  Eye 
to  Light  of  Different  Colors,  and  Some  Practical  Appli- 
cations to  Radiation  Problems,"  by  W.  W.  Coblentz  and 
W.  B.  Emerson. 

The  determination  of  a  visibility  curve  requires  the 
measurement  of  the  radiant  energy — or,  more  properly, 
power — distributed  through  the  spectrum,  as  well  as 
the  light.  The  facilities  available  were  such  that  the 
measurements  of  the  radiation  in  this  case  were  more 
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reliable  than  In  any  previous  work  of  this  kind,  In  the 
opinion  of  the  Investigator  .  The  lighl  wa  ones  ured 
bj  a  flicker  photometer  following  the  proposed  stand 
aid  specifications  except  In  regard  to  brightne 
field.  The  field  was  ■  magnesium  oxide  surface  with  an 
illumination  of  BO  meter-candles,  viewed  through  an 
artificial  pupil  measuring  0.5  mm.  by  2.6  mm. 

Taking  an  average  of  data  obtained  with  L26  ob 
Bervers,  the  relative  visibility  of  radiation  of  differenl 
wave  lengths  was  found  to  be  as  shown  in  the  accom 
pany  table,  the  maximum  value  (at  ( 0  being  taken 

as  unity. 

The  data  given  agree  very  closely  with  the  transmis- 
sion of  the  most  recent  physical-photometer  luminosity 
solution  proposed  by  Ives  and  Kingsbury,  except  In  the 

green.  A  modified  solution,  in  which  the  transmission 
roincides    more    closely    with    the    observed    visibility 

curve,  is  described  in  an  appendix  to  the  paper..  Com- 
parison of  the  spectra]  energy  distribution  of  the  acety- 
lene flame  used  in  this  work  with  that  used  by  Nutting 
indicated  that  the  outstanding  differences  between  the 
Nutting  visibility  curve  and  that  mentioned  were  largely 
due  to  differences  in  the  energy  measurements.  If  the 
Nutting  curve  is  corrected  in  accordance  with  these 
later  measurements  of  the  energy,  the  agreement  be- 
comes as  good  as  could  be  expected  in  view  of  the 
known  variations  of  individuals  from  the  mean  curve. 
Measurements  at  five  points  in  the  spectrum  were  also 
made  by  equality-of-brightness  settings.  These  were 
so  much  more  erratic  than  the  flicker  measurements 
that  no  very  definite  conclusions  could  be  drawn,  but 
there  seemed  to  be  a  tendency  toward  a  broader  curve 
than  that  given  by  the  flicker  photometer. 


Generators,  Motors  and  Transformers 
Deterioration  of  Turbine  Blades. — A.  Fenwick. — 
Conclusion  of  an  abstract  from  the  Proceedings  of  the 
South  African  Institution  of  Engineers.  In  summariz- 
ing the  behavior  of  materials  used  for  turbine  blades  it 
was  pointed  out  that  5  per  cent  nickel-steel,  brass  and 
aluminum  bronze  in  suitable  stages  will  have  a  life  of 
40.000  hours,  and  perhaps  50,000  or  more,  which,  if  the 
turbines  are  run  continuously,  means  five  or  six  years. 
Nozzles  with  thin  cast-iron  vanes  should  be  abolished, 
but  if  cast-iron  is  used  the  design  should  be  such  that 
there  is  no  possibility  of  pieces  becoming  detached. 
High-percentage-nickel  steel  has  been  more  extensively 
used  and  for  a  much  longer  period  than  non-nickel 
steel.  The  evidence  is,  however,  very  much  in  favor  of 
mild  steel.  The  cast-in  method  of  attaching  blades  is 
very  simple  and  requires  a  minimum  amount  of  ma- 
chining and  fitting,  so  that  it  would  be  preferable  to 
'  retain  the  design  if  satisfactory  results  can  be  obtained. 
The  author  believes  that  considerable  improvement  can 
be  made  by  the  use  of  thicker  blades  of  mild  or  low- 
percentage  nickel  steel.  The  behavior  of  aluminum 
bronze  and  high-percentage  nickel-steel  running  blades 
in  various  stages  indicates  that  these  materials  are  un- 
suitable for  use  at  high  temperatures.  The  first  indi- 
cation of  the  cracking  of  guide  blades  is  always  at  the 
inlet  side  of  the  blade,  and  these  cracks  then  extend 
cobweb  fashion  over  the  surface  of  the  blade.  There 
was  a  considerable  amount  of  evidence  to  show  that  de- 
terioration was  more  rapid  on  machines  which  carry  a 
fluctuating  load. — London  Elec.  Review,  May  11,  1917. 


Generation,  Transmission  and  Distribution 

High  Tension  Overhead  Transmission  Linen.  <;.  v. 
Twiss,  The  second  Installment  of  the  author'  paper 
on  this  subject.  Among  subjects  diecun  ed  therein  are 
the  factors  of  safety  required  In  Great  Britain,  Canada 
and  the  United  States,  relative  mints  and  fields  of  pin- 
type  and  suspension  type  insulators,  and  the  mechanical 
design  and  testing  of  insulators.    Curves  are  given  that 

facilitate    the    calculation    of    line    costs.      London    I. 

trician,  May  LI,  1917. 
Phase    Transformation,    (i.     Faccioli.     An    article 

which    demonstrates    how    both    voltage   and    current  at 

quadrature  with  a  single-phase  source  of  supply  can  be 

obtained  by  means  of  inductance.  By  this  method  it  is 
impossible  to  derive  a  balanced  polyphase  system  be- 
cause in  each  case  where  quadrature  current  is  derived 
there  is  an  excess  of  power  delivered  to  one  phase. — 
General  Electric  Review,  May,  1917. 

Installations,  Systems  and  Appliances 

Coherers. — E.  C.  GREEN. — Early  observations  of  co- 
herer action,  description  of  a  new  type  of  coherer  de- 
veloped recently  for  lightning-arrester  and  high-fre- 
quency alarms,  and  comments  on  some  theories  that 
have  been  advanced  to  explain  coherer  action. — General 
Electric  Review,  May,  1917. 

Rating  of  Auto-Starters. — A  long  editorial  in  which 
attention  is  called  to  the  great  variety  in  the  methods 
of  rating  auto-starters.  Five  such  methods  are  de- 
scribed as  follows:  (a)  Starting  motors  of  their  rated 
horsepower  against  full-load  torque  during  a  maximum 
period  of  one  or  one  and  a  half  minutes  in  the  starting 
position,  to  be  followed  by  a  running  period  or  rest 
period  of  not  less  than  ten  times  the  starting  period. 
If  the  starting  period  is,  say,  only  half  a  minute,  then 
two  starts  may  be  made  with  one-minute  rating,  or 
three  with  a  rating  of  a  minute  and  a  half,  (b)  Start- 
ing with  twice  full-load  current  from  the  line,  with  the 
motor  connected  to  the  50  per  cent  tap,  at  intervals  of 
thirty  minutes  for  a  starting  period  of  one  and  a  half 
minutes,  with  a  temperature  rise  not  exceeding  70  deg. 
Fahr.  (21.1  deg.  C).  (c)  Auto-transformers  are  rated 
to  take  from  the  mains  a  current  not  exceeding  two  and 
a  half  times  the  full-load  current  of  the  motor,  with 
the  motor  connected  to  any  tapping,  for  a  period  not 
exceeding  one  minute  or  one  and  a  half  minutes,  fol- 
lowed by  a  cooling  period  of  at  least  ten  times  the  start- 
ing period,  for  an  indefinite  number  of  times,  with  a 
maximum  temperature  rise  not  exceeding  100  deg.  Fahr. 
(37.8  deg.  C.)  (measured  by  the  increase  of  resistance 
of  the  winding),  (d)  With  full-line  voltage  applied  to 
line  terminals  and  current  taken  from  taps  giving  be- 
tween 40  per  cent  and  60  per  cent  of  the  normal  line 
voltage,  300  per  cent  of  full-load  current  applied  for 
the  first  fifteen  seconds  of  each  four-minute  period 
for  not  more  than  one  hour  must  show  no  resultant 
flaming  or  molten  droppings.  The  oil,  if  any,  in  which 
the  transformer  windings  are  immersed  shall  not  over- 
flow the  containing  case,  (e)  With  full-line  voltage 
applied  to  line  terminals  and  current  taken  from  taps 
giving  between  40  per  cent  and  60  per  cent  of  the 
normal  line  voltage,  250  per  cent  of  full-load  current 
applied  for  three  minutes,  followed  by  a  cooling  period 
of  one  hour  with  a  maximum  temperature  rise  not  ex- 
ceeding 100  deg.  Fahr.  (37.8  deg.  C.)  measured  by  ther 
mometer.    Some  of  these  methods  are  briefly  criticised, 
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and  it  is  urged  that  the  engineering  standards  com- 
mittee should  bring  the  makers  and  users  together 
and  draw  up  specifications  acceptable  to  both. — London 
Electrician,  April  27,  1917. 

Electrochemistry  and  Batteries 
Electrolytic  Treatment  of  Zinc  Ores. — E.  E.  Walts. 
— From  experiments  outlined  in  this  paper  the  follow- 
ing conclusions  were  made:  (1)  Successful  electrolysis 
is  impossible  in  the  presence  of  sulphurous  acid  or  zinc 
.sulphite.  (2)  Successful  electrolysis  is  possible  with  an 
electrolyte  of  zinc  sulphate  to  which  zinc  oxide  pre- 
pared in  any  suitable  manner  is  charged  to  compart- 
ments surrounding  the  anodes  of  the  cell.  (3)  Lead 
forms  a  satisfactory  anode,  and  copper,  zinc  and 
aluminum  form  satisfactory  cathodes.  (4)  With  cur- 
rent densities  of  from  2.5  amp.  to  4.5  amp.  per  square, 
decimeter,  a  current  efficiency  of  approximately  100  per 
cent  can  be  maintained.  (5)  Depending  upon  the  cur- 
rent density,  the  voltage  varies  from  3.5  volts  to  6 
volts.  (6)  The  extraction  of  zinc  from  zinc  oxide 
varies  from  95  to  100  per  cent.  On  the  basis  of  a 
steady  production  of  60,000  lb.  per  month,  or  2000  lb. 
per  day,  the  writer  estimates  that  the  cost  of  producing 
zinc  electrolytically  could  be  4  cents  per  pound  when 
power  is  available  at  $14  per  horsepower-year.  The 
cost  in  cents  per  pound  would  be  distributed  as  fol- 
lows: Crushing,  pumping,  filtering  and  purifying,  0.6; 
electrolysis,  including  power,  labor  and  repairs,  2.3; 
melting  0.8,  and  general,  0.3. — Met.  and  Chem.  Engi- 
neering, June  1,  1917. 

Electrophysics  and  Magnetism 
Electrostatic  Capacity  of  Three  Parallel  Cylinders. — 
F.  E.  Pernot  and  E.  N.  D'Oyly. — J.  J.  Thompson  has 
shown  how  to  determine  the  capacity  per  unit  of  length 
of  two  infinitely  long  parallel  cylinders  by  the  method 
of  successive  images.  The  present  authors  show  how  to 
apply  the  same  method  to  the  determination  of  the  elec- 
trostatic capacity  of  three  parallel  cylinders.  The  paper 
is  of  a  highly  mathematical  nature. — University  of  Cali- 
fornia Publications,  in  Engineering,  Vol.  I,  No.  10,  Feb. 
10,  1917. 

Fatigue  of  Nickel  and  Iron  Wires  Under  the  Influ- 
ence of  Transverse  Alternating  Magnetic  Fields. — 
W.  Brown. — Experiments  were  made  on  the  fatigue  of 
nickel  and  iron  wires  when  subjected  to  the  influence  of 
transverse  alternating  magnetic  fields  of  a  frequency  of 
50  cycles  per  second.  One  nickel  and  one  iron  wire 
were  tested.  The  nickel  wire  was  a  No.  16,  s.w.g.,  of 
simple  rigidity  790  X  10°  gm./cm.2,  the  load  on  the 
lower  end  being  1.5  X  10s  gm./cm.2.  The  magnetic  field 
in  the  solenoid  surrounding  the  wire  was  20  c.g.s.  units, 
and  a  current  of  1  amp.  was  sent  through  the  wire.  It 
was  found  that  the  maximum  fatigue  due  to  a  trans- 
verse alternating  magnetic  field  is  about  8.5  per  cent 
less  than  that  due  to  a  longitudinal  alternating  magnetic 
field,  and  that  it  takes  about  double  the  time  to  attain 
that  maximum.  The  iron  wire  tested  was  a  No.  16  s.w.g. 
of  simple  rigidity  810  X  10"  gm./cm.J,  the  longitudinal 
load  on  the  lower  end  being  105  gm./cm.2  The  magnetic 
field  in  the  solenoid  surrounding  the  wire  was  2.5  c.g.s. 
units,  and  the  current  through  the  wire  tested  was 
1  amp.  In  the  case  of  iron  wire  the  maximum  fatigue 
due  to  transverse  alternating  magnetic  fields  is  about 
25  per  cent  less  than  the  maximum  obtained  with  longi- 
tudinal alternating  magnetic  fields  of  the  same  strength, 


and  it  takes  about  twice  as  long  to  attain  the  maxi- 
mum. Experiment  indicates  that  what  is  called 
fatigue  and  is  measured  by  the  magnetic  twisting 
of  the  wire  is  not  accompanied  by  any  effect  on  the  re- 
sistance.— Royal  Dublin  Society  Proceedings,  Vol.  XV, 
page  163.  January,  1917;  abstracted  in  Science  Ab- 
stracts A,  Feb.  26,  1917. 

Electrical  Applications 
Electricity  for  Enameling  and  Japanning.     West  S. 

SCOTT. — How  electric  heating  of  enameling  and  japan- 
ning ovens  reduces  fire  hazards  and  improves  quality  of 
product.  The  type  of  equipment  and  method  of  instal- 
lation best  suited  to  this  service  are  also  discussed. — 
Electric  Journal,  May,  1917. 

Electric  Vehicle  as  a  Central-Station  Load. — C.  A. 
Rohr. — Among  desirable  features  of  an  electric-vehicle 
load  are  that  it  may  be  made  off-peak,  and  that  is,  has 
a  high  load  factor,  30  to  35  per  cent  compared  with  10 
per  cent  for  motors.  The  author  favors  the  car-mile 
system  of  electric-service  charges  and  suggests  that 
rates  be  offered  by  power  companies  for  every  stand- 
ard battery  in  any  standard  vehicle,  instead  of  only  for 
certain  makes  of  batteries. — General  Electric  Review, 
May,  1917. 

Units,  Measurements  and  Instruments 
Chromium-Steel  Magnets. — E.  Gumlich.— A  pre- 
liminary account  of  an  investigation  carried  out  at  the 
German  Reichsanstalt,  the  object  of  which  was  to  in- 
vestigate the  suitability  of  chromium  steels  for  per- 
manent magnets.  While  tungsten  steels  have  been  used 
for  such  purposes  in  the  past,  the  scarcity  of  tungsten 
due  to  the  present  war  has  suggested  a  substitute. 
Numbers  are  given  for  five  bars  of  chromium  steel  22 
cm.  by  0.6  cm.,  these  being  compared  with  other  five 
bars  made  of  tungsten  steel,  the  product  of  remanence 
and  coercive  force  being  taken  as  a  criterion  of  quality. 
The  remanence  of  the  chrome-stepl  bars  was  further 
tested  under  twenty  hours'  heating  at  100  deg.  C,  s;x 
heatings  up  to  100  deg.,  and  twenty  falls  from  a  height 
of  2H  m.  onto  a  wooden  block.  Details  of  analysis 
and  hardening  temperatures  are  withheld.  It  is  con- 
cluded that  carefully  prepared  chromium  steel  is  a  suit- 
able substitute  for  tungsten  steel.— From  Elek.  Zeit., 
Nov.  2,  1916;  abstracted  in  Science  Abstracts,  Section 
B,  March  31,  1917. 

Roentgen  Rays  from  Sources  Other  Than  the  Focal 
Spot  in  Tubes  of  the  Pure  Electron  Discharge  Type. — 
W.  D.  Coolidge  and  C.  N.  Moore. — An  article  illustrated 
by  many  diagrams  giving  a  description  of  tests  which 
were  undertaken  to  determine  the  source  and  amount  of 
extraneous  radiations  from  the  electrodes  of  the  Cool- 
idge X-ray  tube,  and  to  what  extent  these  radiations 
affect  roentgenograms  of  the  human  body.  Roentgeno- 
grams of  the  target  of  tubes  in  which  different  methods 
of  screening  the  extraneous  rays  are  employed  are 
shown,  and  in  most  cases  the  target  of  the  standard 
tube,  made  under  identical  conditions,  is  also  shown  for 
comparison.  The  conclusion  arrived  at  is  that  if  the 
shortest  exposure  consistent  with  satisfactory  density 
of  image  is  employed,  the  special  tubes  show  no  par- 
ticular advantage  over  the  standard  tubes.  With  the 
present  roentgenographic  technique  the  use  of  other 
but  the  present  standard  type  of  tube  is,  therefore,  not 
thought  to  be  warranted. — General  Electric  Review, 
April,  1917. 
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BILL  TO  LICENSE  USE  OF 

ENEMY-OWNED  PATENTS 

Introduced    in    House    of    Representatives,    It   Would 

Give   Rights  to  American  Citizens  Under 

Federal  Trade  Commission  License 

A  bill  introduced  recently  in  the  House  of  Repre 
sentatives,  Bill  No.  4704,  proposes  that  the  Federal 
Trade    Commission    license    American    citizens    under 

enemy -owned  patents,  with  ample  provision  giving  to 
the  owners  of  the  patents  tin-  right  of  recovers  of  ;i 
reasonable  royalty  to  be  fixed  by  the  court  in  a  suit  in 
equity  to  be  brought  at  any  time  within  one  year  after 
the  close  of  the  war  and  requiring  a  deposit  of  5  per 
cent  as  security. 

This   is   simply   a  limited   compulsory  license  bill  ap- 
plicable to  enemy-owned  patents. 


POWER  CONTRACT  REVISED 

TO  MEET  EXIGENCY  IN  COAL 

Edison  Electric  Illuminating  Company  of  Brockton, 

Mass.,  Drafts  New  Form,  with  Increase  or 

Decrease,   as   Coal   Moves 

The  Edison  Electric  Illuminating  Company  of  Brock- 
ton, Mass.,  has  joined  the  ranks  of  New  England  cen- 
tral stations  wnich  have  been  obliged  to  recognize  the 
rising  cost  of  fuel  in  power  rates.  It  has  drawn  up  a 
new  form  of  power  contract  in  which  a  comprehensive 
coal  clause  provides  for  coal  cost  fluctuations. 

The  clause  states  that  whenever  during  the  continu- 
ance of  the  contract  the  cost  to  the  company  of  Poca- 


Coal  Clause 

Whenever  during  the  continuance  of  this  agreement  the  cost  to  the  Power  Company 
of  Pocahontas.  New  River  or  other  coal  of  equivalent  grade  of  approximately  14,800  B.  T. 
U.  per  pound  dry,  is  more  than  $5.00  per  ton  of  2240  pounds  (this  cost  to  include  delivery 
in  the  Power  Company's  storage  and  to  be  the  average  price  for  all  coal  carried  in  said 
storage,  together  with  coal  received  from  time  to  time)  for  any  period  exceeding  three 
consecutive  months,  then  for  each  five  cents  increase  in  cost  over  and  above  J5.00  per 
gross  ton,  the  Purchaser  will  pay  an  additional  amount  of  $0. 00006  for  each  kilowatt  hour 
of  electric  energy  used  during  said  three  months  and  during  the  period  that  said  cost  of 
coal  exceeds  $5.00  per  gross  ton. 

Whenever  during  the  continuance  of  this  agreement  the  cost  to  the  Power  Company 
of  Pocahontas,  New  River  or  other  coal  of  equivalent  grade  of  approximately  14,800  B.  T. 
U.  per  pound  dry  is  less  than  $4.25  per  ton  of  2240  pounds  (this  price  to  include  delivery  in 
the  Power  Company's  storage  and  to  be  the  average  price  for  ail  coal  carried  in  said  stor- 
age, together  with  coal  received  from  time  to  time)  for  any  period  exceeding  three  con- 
secutive months,  then  for  each  five  cents  decrease  in  cost  below  $4.25  per  ton,  the  Pow- 
er Company  will  reduce  its  price  $0.00006  for  each  kilowatt  hour  of  electric  energy  used 
during  the  said  three  months  and  during  the  period  that  said  cost  of  coal  is  less  than  $4.25 
per  gross  ton. 

If  the  quality  of  the  coal  purchased  by  the  Power  Company  differs  from  that  above 
specified,  the  average  cost  of  coal  determined  as  aforesaid  shall  be  corrected  to  an  equiv- 
alent of  14,80*  B.  T.  U.  per  pound  dry. 


HOW   THE   COAL    SITUATION    IS   PROVIDED   FOR 

hontas,  New  River  or  other  coal  of  equivalent  grade,  of 
approximately  14,800  B.t.u.  per  pound  dry,  is  more  than 
$5  per  ton  of  2240  lb.  (this  cost  to  include  delivery  in 
the  company's  storage  and  to  be  the  average  price  for 
all  coal  carried  in  this  storage,  together  with  coal  re- 
ceived from  time  to  time)  during  any  period  exceeding 
three  consecutive  months,  then  for  each  5  cents'  increase 


in  cost  over  and  above  $6  per  gross  ton  the  purchi 

will  pay  an  additional  amount   of  $0.00006  l"i    each  kilo- 
watt hour  of  electrical  energy   used  during  those  three 

months  and  during  the  period  that   the  cost    of  coal  ex- 
ceeds $5  iter  gross  ton. 

Whenever  the  cost  to  the  company  is  less  than  $4.25 
per  gross  ton  as  above,  the  price  of  energy  will  be  re- 
duced .$0.00006  per  kilowatt-hour  for  ever\  >  cents'  de- 
crease below  $4.25  per  ton.  If  the  quality  of  the  coal 
differs  from  that  above  specified,  the  average  cost  of 
coal  determined  as  above  is  to  be  corrected  to  an  equiva- 
lent of  14,800  B.t.u.  per  pound  dry. 


INDIANA  COMMERCIAL  MEN  ARE 
TO  DISCUSS  WAR  AND  BUSINESS 

Program  of  Meeting  for  June  20  Shows  Also  Papers 

on    Organization,    Increasing    Load    Factor 

on   Existing  Lines  and  Appliances 

"War  Times  and  the  Central  Station  Business"  will 
be  the  topic  on  which  F.  S.  Hunting,  general  manager 
Fort  Wayne  (Ind.)  works  of  the  General  Electric  Com- 
pany, will  address  commercial  men  of  the  Indiana  Elec- 
tric Light  Association  at  Fort  Wayne  on  June  20. 

Thomas  Donahue  of  Lafayette  will  present  a  paper 
entitled  "Organization  of  New-Business  Departments," 
which  will  be  discussed  by  S.  T.  Sharp,  Evansville; 
C.  B.  Young,  Rochester;  Samuel  Mott,  Noblesville,  and 
P.  C.  Pfenning,  Indianapolis. 

The  paper  on  ''Increasing  Load  Factor  of  Existing 
Lines,"  by  N.  A.  Perry  of  Indianapolis,  will  be  dis- 
cussed by  M.  S.  Caldwell,  South  Bend;  E.  S.  Goodrich, 
Winchester;  C.  M.  Poor,  Clinton,  and  C.  A.  Nash, 
Lafayette. 

Discussion  of  a  paper  on  "Development  of  the  Sale  of 
Socket  Appliances,"  by  Milton  Hennoch,  East  Pitts- 
burgh, Pa.,  will  be  led  by  H.  C.  Goldbrick,  Chicago;  W. 
H.  Crawford,  Hammond,  and  M.  V.  Stagg,  Fort  Wayne. 

The  association  will  probably  hold  a  one-day  conven- 
tion in  July  instead  of  the  usual  three-day  session  in 
September. 


WAR  CONFERENCE  FOR 

NEW  ENGLAND  SECTION 

Proposed    September    Annual    Convention    Will    Be 
Abandoned,  but  Discussion  on  War  Prob- 
lems Will  Be   Substituted 
At  a  meeting  of  the  executive  committee  of  the  New 
England  Section  of  the  National  Electric  Light  Associa- 
tion  it  was   voted,   on   account  of   war  conditions,   to 
cancel  the  ninth  annual  convention,  scheduled  to  be  held 
at  New  London,  Conn.,  on  Sept.  11-14,  1917.    A  meeting 
in  Boston  is  planned,  but  the  date  has  not  yet  been  de- 
termined.    The  meeting  will  be  in  the  nature  of  a  war 
conference  on  important  problems. 


J  UINfc    V,     1V1  I 


r^L^UlKlUAL,       W  U  K  L  D 


lljll 


,     HYDRO-ELECTRIC  COMMISSION 

BUYS  ONTARIO  POWER  COMPANY 

!    Canadian    Body    Buys    Physical    Assets    and    Power 
Contracts   of   Property   at   Niagara  Falls, 
Ont. — Control  Passes  on  Aug.  i 

The  Hydro-Electric  Power  Commission  of  Ontario' 
I  has  acquired  the  assets  of  the  Ontario  Power  Company 
m  of  Niagara  Falls,  Ontario. 

It  is  stated  that  the  company  agrees  to  deliver  its 
I  Canadian  properties,  including  physical  assets  and 
I  power  contracts,  on  Aug.  1,  and  that  the  commission  is 
to  issue  $8,000,000  of  its  debentures  for  the  $10,000,000 
I  stock  of  the  company  and  to  assume  the  bonds  of  $14,- 
I   690,000  secured  by  first  mortgage  on  the  property. 

The  commission  states  that  municipalities  will  re- 
I  ceive  power  at  $9  per  horsepower-year  and  estimates 
I   that  the  plant  will  pay  for  itself  in  twenty-five  years. 


SOUTHERN   CALIFORNIA 

CONSOLIDATION  APPROVED 

Commission  Authorizes  Southern   California  Edison 

Company  to  Acquire  Pacific  Light  &  Power 

Corporation  Properties 

The  Railroad  Commission  has  rendered  a  decision 
authorizing  the  Southern  California  Edison  Company 
to  acquire  the  properties  of  the  Pacific  Light  &  Power 
Corporation  and  the  control  of  the  Ventura  Power 
Company. 

Organization  of  New  Company 

The  new  organization  follows: 

Board  of  Directors — John  B.  Miller,  H.  E.  Huntington, 
W.  A.  Brackenridge,  Albert  W.  Harris,  W.  E.  Dunn, 
George  I.  Cochran,  J.  C.  Drake,  William  R.  Staats, 
Arthur  H.  Fleming,  Henry  M.  Robinson,  J.  H.  Fisher 
and  Howard  E.  Huntington. 

Officers — John  B.  Miller,  president;  W.  A.  Bracken- 
ridge, vice-president  and  general  manager;  R.  H.  Bal- 
lard, vice-president  and  assistant  general  manager. 
George  C.  Ward,  George  I.  Cochran,  J.  C.  Drake  and 
William  R.  Staats,  vice-presidents;  H.  H.  Trowbridge, 
general  counsel;  S.  M.  Kennedy,  general  agent;  A.  N. 
Kemp,  comptroller;  W.  L.  Percey,  treasurer;  A.  E. 
Morphy,  secretary;  B.  F.  Pearson,  general  superin- 
tendent of  the  southern  division;  E.  R.  Davis,  general 
superintendent  of  the  northern  division;  John  Otto,  pur- 
chasing agent;  D.  M.  Trott,  assistant  comptroller;  B. 
T.   Story,  assistant  treasurer;    C.   P.    Staal,   auditor. 

The  Edison  company  for  $4,000,000  cash  and  $12,- 
029,900  par  value  of  second  preferred  5  per  cent  cumu- 
lative non-participating  stock  is  authorized  to  pur- 
chase : 

Second   preferred  stock  of  Pacific   Light  &   Power   Cor- 
poration      $9,660,200 

Common  stock  of  Pacific  Light  &  Power  Corporation.  .  .  10,468,500 
First  and  refunding  bonds  of  Pacific  Light  &  Power  Cor- 
poration      5,000,000 

Notes  and  accounts  of  Pacific  Light  &  Power  Corpora- 
tion      1,096,048 

Preferred  stock  of  Ventura   Power   Company 341,750 

Common  stock  of  Ventura  Power  Company 704,500 

The  Edison  company  is  also  authorized  to  purchase 
all  of  the  properties  and  franchises  of  the  Pacific  Light 
&  Power  Corporation,  and  issue  in  exchange  therefor 
$11,421,800  par  value  of  its  common  stock.  The  proper- 
ties are  acquired  subject  to  outstanding  bonds. 

The  Edison  company  will  acquire  all  of  the  stock  of 
the  Pacific  Light  &  Power  Corporation  except  $382,500 
first  preferred,  $314,800  second  preferred  and  $91,000 


common.  Of  the  Ventura  County  Power  Company's 
stock,  it  will  acquire  all  but  $9,030  par  value  of  pre- 
ferred and  $1,560  par  value  of  the  common. 

The  Pacific  Light  &  Power  Corporation  and  the 
Southern  California  Edison  Company,  through  A.  K. 
Kelley  and  George  L.  Hoxie,  engineers,  claimed  an  in- 
vestment cost  of  their  properties  as  follows:  Southern 
California  Edison  Company  as  at  present,  $30,311,328; 
Pacific  Light  &  Power  Corporation  as  at  present,  $32,- 
921,392;  both  companies  as  at  present,  $63,232,721; 
both  companies  consolidated,  $63,547,522.  The  differ- 
ence between  the  investment  cost  of  the  property  as  at 
present  and  after  consolidation,  amounting  to  $314,800, 
represents  the  value  placed  upon  the  stock  of  the  Ven- 
tura Power  Company  which  the  Edison  company  pro- 
poses to  acquire. 

Richard  Sachse,  chief  engineer  for  the  commission. 

without  making  a  detailed  examination  of  the  properties 

of  the   Pacific  Light  &  Power   Corporation,   estimates 

reproduction  cost  of  the  combined  properties  as  of  Oct. 

31,  1916,  at  $54,018,235,  and  the  reproduction  cost  less 

depreciation  at  $45,266,386.     The  capitalization  of  the 

companies  prior  to  and  after  consolidation  is  shown  in 

the  following  table : 

Total  Capi- 
Bonda  Stock  talization 

and  Debt     Outstanding    and  Debt 
Southern   California    Edison   Co.  $19,843,101    $14,405,500   $34,248,60] 
Pacific  Light  &  Power  Corp.  ..  .    25.573.996      25,534,500      51,10 

Both,   as  at   present 45,417,097      39,940,000      85,357.097 

Both,    as   proposed 44,321,049      27,020,572      71,341,621 

Difference    between    No.    3    and 

No.    4     1.096,048      12,919.428      1 4.<U  5.4  76 

Combined  net  earnings  of  the  Pacific  Light  &  Power 
Corporation  and  the  Southern  California  Edison  Com- 
pany for  the  calendar  year  1916,  after  the  payment  of 
fixed  charges,  taxes  and  an  ample  allowance  for  depre- 
ciation, are  reported  at  $1,500,969. 


ELIMINATION  OF  ELECTRIC 

TAX  BY  SENATE   COMMITTEE 

Bill  Is  to  Go  Before  the  Senate  and  Then  to  Confer- 
ence Committee,  and  House  Provision 
May  Be  Raised  Again 

The  Senate  finance  committee  has  agreed  to  elimi- 
nate from  the  war  revenue  bill  the  provision  in  the 
House  measure  which  would  create  a  tax  upon  elec- 
tricity. Senator  Simmons,  chairman  of  the  committee, 
stated  to  a  representative  of  the  Electrical  World 
on  Wednesday  evening  of  the  present  week  that  he  does 
not  know  what  the  Senate  will  do  with  regard  to  the 
striking  out  of  the  electricity  tax  when  the  measure 
comes  on  the  floor  for  decision.  It  is  possible,  the 
chairman  of  the  committee  says,  that  other  Senators 
will  move  to  restore  to  the  Senate  bill  the  provision  of 
the  House  measure. 

It  is  doubtful  whether  the  question  of  a  proposed 
electricity  tax  will  be  settled  short  of  a  conference  be- 
tween the  upper  and  lower  houses.  It  is  not  yet 
settled  whether  there  will  be  three  or  five  conferees  on 
the  part  of  the  Senate.  In  case  there  are  five  conferees 
on  the  part  of  the  Senate,  the  chairman  of  the  commit- 
tee stated  in  Washington  on  Wednesday  night,  they  will 
consist  of  Senator  Simmons,  Senator  Stone,  Senator 
Williams,  Senator  Penrose  and  Senator  Lodge. 

There  is  usually  an  agreement  among  Senators  and 
Representatives  to  do  a  little  "swapping." 
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Helping  to  Sell  the  Liberty  Loan 

npaniea  in  Different    Branches  of  the   Electrical  [ndustry  Usin^  Their   Resources  Freely 

to  Aid  tin-  Qovernmenl  Financing  Program 


M.\  n  "i  of  the  smaller  electrical  compan  i 
as  the  larger  properties  ere  contributing  effec 
lively  to  the  success  of  the  Liberty  Loan.     Re- 
ports to  the  Electrical  World  from  ell  sections  of  the 
country   continue  to  show   thai   many  plans  are  bi 
uted  («>  promote  company  and  individual  subscrip- 
tion and  general  public  inter- 
est  in  the  governmenl  financing 
program. 

W  igner  Urges  Action 

President  Herbert  A.  Wag- 
ner of  the  National  Electric 
I.  "Id  Association  sends  the 
following  to  member  com- 
panii 

"Public  service  companies, 
by  reason  of  their  broad  and 
close  touch  with  a  very  large 
proportion  of  the  population  in 
the  districts  which  they  serve 
and  through  their  large  num- 
ber of  employees,  are  in  a 
position  to  exercise  leadership 
in  public  welfare  and  patriotic 
movements.  In  the  present 
emergency  it  is  incumbent 
upon  them  to  do  all  in  their  power,  by  action  and  ex- 
ample, to  assist  the  government  in  its  plans  to  prosecute 
the  war. 

"The  success  or  failure  of  this  loan  must  be  deter- 
mined by  June  15.  There  is  no  time  to  lose.  Your 
local  banks  would,  no  doubt,  assist  you  in  financing  the 
aggregate  subscription.  In  order  to  take  care  of  carry- 
ing costs  the  company  may,  if  it  chooses,  detach  one  or 
two  six  months'  coupons  from  each  bond  before  delivery 
to  employees." 

Plans  of  Different  Companies 
Arrangements  are  being  made  by  managers  of  each 
of  the  local  companies  operated  by  the  W.  S.  Barstow 
Management  Association  for  active  co-operation  in  the 
work  of  placing  the  Liberty  Loan.  Practically  the 
same  method  of  organization  is  being  followed  in  each 
locality. 

The  Penn  Central  Light  &  Power  Company,  Altoona, 
Pa.,  has  announced  that  an  allotment  of  Liberty  Loan 
bonds  as  subscribed  by  employees  will  be  purchased  by 
the  company  and  distributed  to  the  men  on  a  time- 
payment  plan. 

A  large  electric  torch,  adopted  by  the  employees  of 
Thomas  A.  Edison,  Inc.,  and  affiliated  companies,  West 
Orange,  N.  J.,  as  the  emblem  of  the  Edison  Liberty  Loan 
Club,  has  been  erected  on  Building  No.  21,  in  connec- 
tion with  an  improvised  thermometer  to  indicate  the 
progress  of  subscriptions  among  employees.  The  torch 
is  supplemented  by  the  caption  "Edison  Liberty  Loan 
Club,"  being  erected  near  the  large  electric  flag  re- 
cently presented  to  Mr.  Edison  by  the  workers  at  the 
plant.    Employees  of  the  companies  have  pledged  them- 


elve    to  raise  s1  les  I  $800, for  the  Liberty  bonds. 

The  Public  Service  Corporation,  Newark,  N.  J.,  has 

issued  a   not  in-  to  <-it 1 1 »]<>>  ees  of  its  elect  ric,  gas  and  tl 

tion  companies  urging  support  of  the  Libert}  Loan 
bonds  with  the  hope  that  everj  employee  will  be  a  bond 
buyer.  The  company  has  offered  to  accept  subscrip- 
tions from  $60  upward  and  take  pa\  rin-nt   at   the  rate  of 

S]  per  week  or  $6  per  month,  for  weekly  and  monthly 
employees  respectively.  The  payments  are  to  be  due 
on  regular  pay  days. 

IlKNRY   L.   DOHERTY   FINANCES   FLYING  TOUR 

Ruth  Law  started  from  Cleveland  on  the  morning 
of  June  5  on  a  ten  days'  flying  tour  in  behalf  of  the 
Liberty  Loan.  She  will  drop  paper  bombs  over  the 
cities  of  the  Middle  West  and  Southwest. 

Henry  L.  Doherty  offered  to  defray  the  expense, 
which  Miss  Law  could  not  personally  afford,  and  placed 
his  entire  organization  at  the  disposal  of  the  director 
of  publicity  of  the  Liberty  Loan  to  arrange  landing 
and  supply  stations. 

Window  Displays  Will  Help 

The  illustration  shows  a  way  in  which  every  central 
station  and  dealer  can  "get  behind  the  government"  and 
aid  the  final  drive  for  the  Liberty  Loan. 

The  large  shield  against  the  background  is  cut  from 
corrugated  board  and  covered  with  blue  sateen  or 
cardboard.  Across  this  is  a  band  of  red,  white  and  blue 
paper  or  ribbon.  In  1  he  upper  section  stars  are  lettered 
"L-i-b-e-r-t-y  L-o-a-n." 

Directly  in  front  of  the  shield  is  a  large  question 


THE    USE   OF    WINDOW    DISPLAYS    IS    SUGGESTED 

mark  4  ft.  high  cut  from  cardboard  and  hung  from 
the  ceiling  with  fine  wire.  It  is  lettered  "Have  you 
bought  your  Liberty  bond?" 

Shield-shaped  cards  of  white  lettered  in  red  and 
blue  are  inscribed:  "It's  your  patriotic  duty  to  buy  a 
Liberty  bond  now."  "The  safest,  surest  investment  in 
the  world."   "Free  from  all  taxation  except  estate  or 
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inheritance  taxes."  "Backed  by  the  entire  resources  of 
the  richest  country  on  earth."  "Denominations,  $50  and 
up.  Interest,  3V2  per  cent."  "Buy  now  and  urge  others 
to  buy." 

Flags  are  draped  from  the  background  out  to  the 
front  corners.  Liberty  bond  posters  can  be  obtained 
from  local  banks.  Making  a  display  of  this  kind  to-day 
may  be  the  means  of  adding  a  few  more  thousands  to 
the  subscription  total  of  your  city. 

Bonds  Offered  to  Customers  by  Commonwealth 
Edison  Company 

The  Commonwealth  Edison  Company  of  Chicago  has 
purchased  $1,000,000  of  Liberty  Loan  bonds  and  is 
offering  customers  as  well  as  employees  an  opportunity 
to  subscribe.  When  a  customer  purchases  an  electrical 
appliance  from  the  company's  electric  shop  he  may  also 
include  in  the  purchase  a  Liberty  Loan  bond.  The 
entire  amount  is  paid  on  a  deferred-payment  plan  in 
which  20  per  cent  is  paid  down  and  the  balance  is  paid 
in  eight  monthly  payments  of  10  per  cent  of  the  original 
amount.  Interest  at  3V2  per  cent  is  allowed  on  the  pay- 
ments from  the  time  at  which  they  are  made.  An  in- 
terest adjustment  is  made  at  the  time  of  the  last 
payment. 

Dividend  coupons  are  also  a  feature  of  this  offer, 
double  coupons  being  given  on  initial  payments  and 
single  coupons  on  the  remainder.  These  coupons  are 
redeemable  in  the  electric  shops  of  the  company  for  elec- 


AN  EAST  WAY  TO  BUT 
A  LIBERTY  BOND 

FOR  THE  ACCOMODATION  of  our 
patrons    who    may  be  contemplating   any 
purchases  of  Electrical  Appliances  from  us, 
between   now  and  June    15th,  on  our  Time 
Payment  Basis  of  20%  at  the  time  of  purchase 
and  the  balance  in  ei^ht  monthly  payments, 

we  will,  if  desired,  include  a  LIBERTY  BOND  in  the 
purchase,  the  payment  for  it  to  be  on  time  in  the  same  way 
as  the  balance  of  the  purchase 

Payable  in  9  Monthly  Payments 

We  will  also  £ive  DOUBLE  FEDERAL 

COUPONS  with  the  initial  payment  and  the  customary 
coupons  on  the  subsequent  monthly  payments,  on  both  the 
appliance  and  the  bond.  Interest  'will  be  allowed  on  pay- 
ments on  the  bond  at  the  rate  which  the  bond  bears,  and 
will  be  adjusted  upon  delivery  of  the  bond  when  the  last 
payment  is  made 

Commonwealth  Edison  Company 


Electric  Shop 

it    win   ADAMS    STOUT 


Electric  Shop 
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AUSTIN:     5646  W.  Lake  St.  BROADWAY:     4523  Bro.dv 

LOGAN  SQUARE:     3127  Loft.il  Blvd. 
SOUTH  CHICAGO:     9163  Sonth  Chica&o  Ave. 

ALL  'PHONES:    RANDOLPH  1280 


USING    THE     ELECTRIC     SHOP 

trical  appliances  and  are  worth  from  2  to  4  cents  on  the 
dollar. 

Gude  Company  Furnishes  White  Way  Sign 

The  O.  J.  Gude  Company,  New  York,  gave  a  large 
electric  sign,  erected  in  the  Times  Square  district  at 
Forty-third  Street  and  Seventh  Avenue,  New  York. 
This  was  erected  for  the  government  free  of  all  expense. 


The  original  plan  was  to  erect  an  exceptionally  ar- 
tistic sign,  but  the  time  was  too  short  so  that  R.  W. 
Woolley,  director  of  publicity  of  the  Treasury  De- 
partment,  suggested  the  design   as   used.     The  phrase 


THE    ELECTRIC    SIGN    IS   A   GREAT    ADVERTISEMENT 

"The   Fate   of   Mankind   Lies   in  Your   Hands"   is   his 
thought. 

There  are  3800  lamps  in  the  sign,  and  the  structure  is 
50  ft.   (15  m.)  high  and  125  ft.  (37.5  m.)  long. 


SECTION  OFFICIALS  OF 

ASSOCIATED  MANUFACTURERS 

Several  Sections,  Meeting  in  New  York  This  Week, 

Elect  Officers  to  Act  During  the 

Coming   Year 

At  meetings  of  sections  of  the  Associated  Manufac- 
turers of  Electrical  Supplies,  held  at  the  headquarters 
in  New  York  during  the  present  week,  officers  were 
elected  as  follows: 

Snap  Switch  Section — E.  Whitmore,  Manhattan  Elec- 
trical Supply  Company,  elected  chairman ;  F.  E.  Watts, 
Hart  Manufacturing  Company,  re-elected  secretary;  J. 
C.  Dallam,  General  Electric  Company,  re-elected 
treasurer. 

Knife  Switch  Section— J.  H.  Trumbull,  Trumbull 
Electric  Manufacturing  Company,  re-elected  chairman ; 
T.  A.  McDowell  re-elected  secretary,  W.  T.  Pringle  re- 
elected treasurer. 

Lamp  Receptacle  and  Socket  Section — W.  D.  Steele, 
Benjamin  Electric  Manufacturing  Company,  elected 
chairman;  C.  P.  LaShelle,  W.  R.  Ostrander  &  Company, 
re-elected  secretary ;  F.  H.  Chapman,  Yost  Electric  Man- 
ufacturing Company,  elected  treasurer. 

Molded  or  Formed  Insulation  Section — The  election 
of  officers  was  postponed  until  the  next  meeting. 


OHIO  ASSOCIATION  ABANDONS 

ANNUAL  CONVENTION  PLAN 

All   Activities   of   the   Organization,    However,   Will 

Be  Continued  in  Full  Force  During 

the  Year 

The  executive  committee  of  the  Ohio  Electric  Light 
Association,  meeting  in  Cleveland  on  June  1,  decided  in 
view  of  the  existing  war  conditions  to  cancel  the  date 
of  the  annual  convention  at  Cedar  Point  in  July  and  not 
to  hold  a  convention  in  1917.  This  action  was  taken 
after  very  careful  consideration,  and  excepting  for 
canceling  the  annual  convention  all  activities  of  the 
association  will  be  continued  in  full  force  and  vigor 
during  the  coming  year. 


r.   i  .  r,  v      i    1 1   i   i       si 
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ELECTRICAL  CONTRACTORS  FORM 

A  POLICY  CONFERENCE  CLUB 

Organization   is  to  Improve  Status  oi  the  Business 
.mil  Stabilize  the  Electrical  Contracting 

Industry  .is  .1  Whole 

An  organization  has  been  formed  by  lome  of  the 
larger  electrical  contractors  to  improve  the  statu 
their  business  and  to  serve,  so  far  u  is  possible,  i  a 
stabiliser  for  tin-  electrical  contracting  industry 
erally.  The  movement  is  do1  opposed  t<»  existing 
organizations  or  to  any  electrical  contracting  interest, 
large  or  small,  it  has  been  started  by  the  larger  com- 
panies whose  interests  have  become  interstate  in  char- 
acter to  provide  a  means  for  discussion  of  common 
problems.     The  meetings   wiU   be   informal   and   to  a 

large  extent  social  in  nature.  A  number  of  cities  are 
represented  in  the  membership,  including  New  York, 
Chicago,    Boston,    Philadelphia.   St.    Louis,    San    Fran 

eiseo.   Los  Angeles  ami   Indianapolis. 

The  title  selected,  "the  Conference  Club,"  really  indi- 
cates the  purpose  of  the  organization,  although  the 
objects  are  to  be  set  forth  specifically  by  a  committee 
appointed  at  the  last  meeting,  held  at  French  Lick 
Springs,  Ind.,  on  May  21  and  23. 

To  accomplish  more  effectually  the  general  purpose 
of  the  organization,  executives  of  the  manufacturing 
companies,  jobbers,  consulting  engineers  and  others 
associated  with  the  electrical  industry  are  to  be  wel- 
comed at  the  meetings.  It  is  the  plan  to  encourage 
their  attendance  for  the  discussion  of  policies  affecting 
the  relations  of  the  electrical  contractor  with  other 
branches  of  the  industry. 

Electrical  Contracting  Industry  in  War 

At  the  French  Lick  Springs  meeting  a  special  com- 
mittee was  appointed  to  consider  the  relations  of  the 
electrical  contracting  industry  as  a  whole  to  the  war 
situation,  that  is  to  say,  to  the  subject  of  handling  either 
direct  or  indirect  work  for  the  government.  This  com- 
mittee was  directed  to  go  to  Washington  to  meet  the 
authorities.  It  is  composed  of  J.  G.  Livingston,  W. 
Creighton  Peet,  F.  E.  Newbery,  F.  W.  Lord,  L.  K.  Corn- 
stock,  Ernest  Freeman,  G.  M.  Sanborn  and  T.  B.  Curtis. 

Another  committee  which  was  appointed  at  the  same 
meeting  will  consider  the  position  of  the  electrical 
contractor  with  respect  to  national  advertising  and 
publicity  campaigns  affecting  the  electrical  industry  as 
a  whole.  It  has  been  suggested  that  the  business  of 
the  contractor  could  be  included  in  some  effective  way 
in  such  campaigns,  which  directly  or  indirectly  touch 
the  service  of  all  of  the  different  elements  of  the  in- 
dustry. 

Speakers  at  the  French  Lick  Springs  meeting  were 
W.  L.  Goodwin,  General  Electric  Company,  and  J.  Nel- 
son Shreve,  Electric  Cable  Company. 

Previous  meetings  of  the  club  were  held  at  Hot 
Springs,  Va.,  on  Nov.  16  to  18,  1916;  Chicago  Beach 
Hotel,  Chicago,  Dec.  20  and  21,  1916,  and  Hotel  Tray- 
more,  Atlantic  City,  Feb.  13  to  15,  1917. 

At  the  organization  meeting,  held  at  Hot  Springs,  the 
object  was  set  forth  as  the  formulation  of  a  plan  for 
closer  co-operation  among  the  so-called  interstate  con- 
tractors for  the  general  uplift  of  the  business  and 
united  action  in  the  solution  of  the  many  problems 
which  are  of  mutual  and  peculiar  interest.  It  was  pre- 
sented more  in  detail  as  follows: 


"There  i    much  to  be  done  by  us  collectively  in  ral 

ing   the  standard  of  QUI    work,  OUT  trad*,  QUI  profession. 

No  calling  require    greater  ikill  than  ours,  and  \et  we 
arc   regarded  as  mediocre;   no  trade   in   the  buildii 

I'll    mess    is   more   important,   yet    \\»-  ;n  led    Witt 

a  line  degree  of  thai  tolerance  Accorded  an  unremovable 

nuisance;    no   profession    is   more  honorable,   \  H    pre  AM 
reviled  as   thie\i-     and   robbers;   no  trade   I      more   mdi 

pensable,  and  yet  those  who  employ  us  would  have  it 
Appear  that  we  deal  in  fancy  goods  and  frivolitie 

'    0  OH  K\  I  l\l      I    omit  |  ||  |(,N 

"Price  fixing  used  to  he  the  order  of  the  da\  and  the 
principal   function  of  t  rade  organizations.     It   has  never 

been  very  successful,  except  in  isolated  cases.    It  is  not 

founded  on  sound,  economic  principles  and  has  recently 
many    times   been   declared   illegal   by   the  courts.     We 

shoidd    not   he   interested    in   and   should   discountenance 

any  attempts  at  price  fixing. 

"Co-operation  m  competition  should  rest  on  a  firmer 
foundation.  In  a  relatively  small  body  like  this  the 
bottom  of  that  foundation  should  be  acquaintance  with 
one  another,  an  understanding  through  social  inter- 
course of  one  another's  motives  and  ambitions,  and  an 
appraisement  at  something  like  its  true  value  of  the 
power  of  each  one  to  work  for  the  good  of  all.  Respect, 
for  the  good  will  each  has  been  able  to  establish  for 
himself  will  go  far  toward  the  establishment  of  co- 
operation. Exchange  of  views  on  questions  of  manage- 
ment, organization,  financing,  selling,  advertising,  cred- 
its, forms  of  contracts,  collections,  proper  volume  of 
business,  overhead  expense,  and  its  relation  to  price 
quotation,  all  make  for  intelligent  co-operation. 

"There  is  no  thought  expressed  here,  or  implied,  of 
criticism  of  the  national  association,  nor  is  there  any 
desire  to  accomplish  anything  contrary  to  the  aims  or 
ambitions  of  the  national;  there  is  no  reason  why  the 
two  organizations  should  not  work  along  side  by  side. 
The  thoughts  suggested  here  are  questions  which  occur 
to  the  interstate  contractor,  and  the  great  majority  of 
the  national  association  does  not  come  within  this  cate- 
gory. The  national  association  can  never  raise  these 
questions  and  settle  them,  because  by  making  such  an 
attempt  it  would  be  trying  to  legislate  for  a  large  class 
of  its  membership  not  in  the  least  interested  and  not 
capable  of  being  interested,  because  they  choose  to 
operate  in  restricted  areas." 

In  connection  with  the  Chicago  meeting  an  address 
was  heard  by  Arthur  J.  Eddy,  originator  of  the  so- 
called  "open  price"  plan. 

Organization  and  Membership 

Organization  of  the  club  has  been  effected  by  the 
election  of  L.  K.  Comstock,  New  York,  as  permanent 
chairman  and  W.  Creighton  Peet  as  secretary.  The 
membership,  as  represented  at  the  French  Lick  Springs 
meeting,  follows: 

Lord  Electric  Company,  New  York  and  Boston — F.  W. 
Lord,  T.  B.  Curtis. 

Hatfield  Electric  Company,  Indianapolis — T.  B.  Hat- 
field. 

Sanborn  Electric  Company.  Indianapolis — G.  A.  San- 
born. 

Johnston  Livingston  Company,  New  York — J.  G.  Liv- 
ingston. 

F.  E.  Newbery  Electric  Company,  Chicago,  St.  Louis 
and  San  Francisco — F.  E.  Newbery,  B.  H.  Bendheim. 

L.  K.  Comstock  &  Company,  New  York  and  Chicago — 
L.  K.  Comstock,  E.  E.  Van  Cleef,  G.  E.  Stewart. 
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Peet  &  Powers,  New  York — W.  Creighton  Peet. 

United  Electric  Construction  Company,  Chicago — 
William   F.   McGuineas. 

White  City  Electric  Company,  Chicago — W.  B.  Akeley. 

Schulman  Electric  Company,  Chicago — A.  S.  Schul- 
man. 

Freeman-Sweet  Electric  Company,  Chicago — Ernest 
Freeman. 

William  A.  Corrao  Electric  Company,  St.  Louis — E. 
P.   Allison. 

E.  J.  Ellis  and  Wilson  McCandless  of  the  United 
Electric  Construction  Company,  Philadelphia,  were  un- 
able to  attend  the  French  Lick  Springs  meeting. 


SECRETARY  LANE  SAYS: 

"USE  WATER  POWER;  SAVE  FUEL" 

Immediate  and  Necessary  Conservation  of  Fuel  Can 

Be  Accomplished   Best  by  Using  All 

Available  Water  Power 

Secretary  Franklin  K.  Lane  of  the  Department  of  the 
Interior,  in  reply  to  a  letter  from  the  manager  of  an 
electric  light  and  power  company,  made  the  following 
statement  as  to  the  policy  which  such  companies  should 
follow  during  the  war  in  the  production  of  electrical 
energy : 

"The  unusual  demands  arising  from  the  entrance  of 
the  United  States  into  the  war  and  the  necessities  of  the 
allied  governments  have  made  the  situation  in  this 
country  acute.  We  must  not  only  supply  large  addi- 
tional amounts  of  fuel  for  the  manufacturing  industries, 
including  munitions  of  war,  but  we  must  to  a  certain 
extent  furnish  fuel  to  our  allies.  The  stimulation  of 
production,  the  regulation  of  distribution,  and,  within 
economic  limits,  the  elimination  of  unnecessary  con- 
sumption of  fuel,  are  therefore  problems  of  national 
interest  and  of  immediate  concern. 

"Although  it  will  be  necessary  to  use  the  coal  and  oil 
now  being  produced  to  the  highest  possible  advantage, 
it  must  be  recognized  that  the  requirements  of  the 
nation  for  energy  are  increasing  rapidly,  especially  in 
regions  of  great  industrial  activity.  Obviously,  imme- 
diate conservation  of  fuels  can  best  be  accomplished  by 
utilizing  all  available  water  power.  New  requirements 
for  power  should  therefore  be  met  so  far  as  practicable 
by  the  installation  or  enlargement  of  hydroelectric 
plants;  present  requirements  should  be  satisfied  by  sub- 
stituting all  available  water  power  for  steam-generated 
energy  requiring  coal  and  oil  for  its  production.  This 
means  that  all  water  available  at  water-power  plants 
should  be  made  to  produce  energy  up  to  the  practicable 
hydraulic  capacity  of  the  works  and  the  requirements 
of  the  population  and  industries  within  transmission 
distance  of  the  site.  In  regions  where  water  power  can 
be  made  available  steam-power  plants  should  be  oper- 
ated only  to  carry  loads  in  excess  of  those  that  can  be 
carried  by  water-power  plants.  In  my  opinion  this 
course  should,  under  existing  conditions,  be  followed  by 
all  power  companies,  regardless  of  the  fact  that  at  the 
moment  it  may  cheaper  for  the  company  to  produce 
steam  power." 


I.  E.  S.  POPULAR  LECTURE  ON 

STORE  LIGHTING  IS  READY 

Manuscript  Is  Accompanied  by  Lantern  Slides  Illus- 
trating Actual  Lighting  Equipments — "Home 
Lighting"   to    Follow 

The  illuminating  Engineering  Society  announces 
that  the  popular  lecture  on  store  lighting  is  now  read\ 
for  delivery  to  those  who  wish  to  present  this  phase  of 
the  art  and  science  of  lighting.  The  lecture  is  de- 
signed to  fit  the  need  of  any  one  who  is  called  upon  to 
present  the  principles  and  advantages  involved. 

The  manuscript  covers  twenty  typewritten  pages  and 
is  accompanied  by  sixty  lantern  slides  illustrating  ac- 
tual lighting  equipments  and  diagrams  of  various  types 
of  lamps,  globes,   shades,   reflectors  and  fixtures. 

It  is  expected  that  there  will  be  a  demand  for  this 
lecture  among  proprietors,  managers,  decorators  and 
others  convinced  of  the  importance  of  correct  illumi- 
nation. The  lecture  is  well  adapted  for  presentation 
before  salesmen,  fixture  manufacturers  and  those  who 
manufacture  and  distribute  lighting  accessories.  Still 
another  field  is  that  of  municipal  authorities. 

The  lecture  may  be  reserved  for  presentation  upon 
application  to  the  Illuminating  Engineering  Society,  29 
West  Thirty-ninth  Street,  New  York.  A  number  of  ad- 
vance reservations  already  have  been  made.  The  society 
provides  the  lecture  and  slides  at  a  nominal  service 
charge  for  maintenance  and  postage. 

Another  lecture,  on  home  lighting,  will  be  available 
within  a  short  time,  while  the  committee  on  popular 
lectures  is  actively  engaged  in  the  completion  of  lec- 
tures on  other  phases  of  illumination. 


Michigan  Convention  Abandoned 
The  Michigan  Section  of  the  National  Electric  Light 
Association  has  abandoned  its  1917  convention. 


WASHINGTON  CONFERENCE  OF 

BUSINESS  PAPER  EDITORS 

Government  Authorities  Address  Representatives  of 

Technical  and  Trade  Papers  on  Questions 

of   National    Organization 

Editorial  representatives  of  business  papers,  in  a 
conference  at  the  New  Willard  Hotel,  Washington,  on 
May  25,  were  addressed  by  the  following: 

George  Creel,  chairman  committee  on  public   infor- 
mation. 

Francis  S.  Peabody,  chairman  Fuel  Board,  Council 
of   National    Defense. 

Dr.  R.  A.  Pearson,  president  Iowa  State  College. 

Franklin    K.    Lane,    Secretary    of    Interior. 

Newton   D.  Baker,   Secretary   of  War. 

Josephus  "Daniels,   Secretary   of   Navy. 

William    C.    Redfield,    Secretary    of   Commerce. 

Frank  A.  Vanderlip,  President  National  City  Bank, 
New  York. 

William   B.   Wilson,   Secretary   of   Labor. 

Van  H.  Manning,   Director  Bureau   of  Mines. 

Herbert   C.    Hoover,    Food    Administrator. 

Walter    S.    Gifford,    Director    Council    of    National 
Defense. 

Frank    Scott,    Chairman    Munitions    Board,    Council 
of   National    Defense. 

Dr.    Franklin    H.    Martin,    in    charge    of    Red    Cross 
Work,  Council  of  National  Defense. 

Howard  Elliott,  railroad  executive  committee,  Coun- 
cil of  National  Defense. 

George  Otis  Smith,  director  Geological  Survey. 

R.   W.   Woolley,  director  of  publicity.   Liberty   Loan 
of  1917. 

Among  those  who  attended  were  representatives  of 
papers  of  the  McGraw-Hill  Publishing  Company,  Inc. 
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FLOODLIGHTING  STATUES 

IN    LINCOLN    PARK,  CHICAGO 

urei  oi  Civil  W.ii    Heroei  Illuminated  Eoi    Pint 
Time  on  Evening  Before  Registration 
for  Selective   Sei  *  i<  e 

The  great  bronze  of  Lincoln  and  Grant   a1 

Lincoln  Park,  Chicago,  were  lighted  for  the  first  tunc 
on  (in1  evening  of  June  i.    The  light  d  s1  itue  of  Lincoln 


The  lamp  equipment  for  this  work,  which  ws  under* 
taken  i  .1  patriotic  itep,  was  supplied  gratii  by  ths 
American  Lighting  Company.  The  electrical  depart 
ment  of  Lincoln  Park  did  I  be  wii  Ing,  applied  I  ran 
formers  snd  furnished  the  energy.  The  2800-volt  cir- 
cuits, placed  underground,  are  laid  out  10  thai  thej  can 
be  utilized  in  the  future  as  part  of  the  park'i  driveway 

lighting   system. 


PRESIDENT    LINCOLN  ' 

is  visible  at  night  for  more  than  a  mile.  Four  1000- 
watt  projectors  supply  the  illumination.  They  are 
mounted  in  pairs  just  below  the  globes  on  the  concrete 
lighting  standards,  which  were  already  in  place  along  a 


GENERAL    GRANT 

drive  running  about  100  ft.    (30  m.)    in  front  of  the 
statue. 

The  statue  of  Grant,  astride  a  mammoth  bronze  war 
horse,  occupies  a  high  pedestal  set  on  a  hill.  The  light- 
ing presented  a  problem,  as  the  seven  1000-watt  pro- 
jectors had  to  be  mounted  below  on  the  pedestal  at 
distances  ranging  from  15  ft.  to  25  ft.  (4.5  m.  to  7.5  m.) 
from  the  figure. 


A.  I.  E.  E.  PROGRAM  FOR  THE 

SPECIAL  NEW  YORK  MEETING 

Five  Sessions  to  Be  Held  on  June  27  and  28 — Formal 

Introduction  of  the  President-Elect, 

E.    W.    Rice,   Jr. 

As  announced  previously  in  the  ELECTRICAL  Woki  D, 
the  board  of  directors  of  the  American  Institute  of 
Electrical  Engineers  voted  at  its  last  meeting  to  hold  a 
special  Institute  meeting  in  New  York  on  June  27  and 
28,  for  the  presentation  and  discussion  of  papers  that 
were  to  have  been  presented  at  the  annual  convention, 
which  has  been  canceled. 

The  meetings  and  papers  committee  has  arranged  for 
five  technical  sessions,  which  will  be  in  the  morning  and 
afternoon  of  each  day  and  on  Wednesday  evening. 

The  monthly  meeting  of  the  board  of  directors  will 
be  held  Wednesday  afternoon  at  4.30  o'clock.  The  pro- 
gram is  as  follows: 

FIRST  SESSION,  WEDNESDAY,  JUNE  27, 
10.30  A.  M. 
Subject,  "High-Tension  Cables." — "Problems  in  Oper- 
tion  and  Maintenance  of  Underground  Cables,"  by  John 
L.  Harper;  "High-Tension  Cable  Joints,"  by  D.  W. 
Roper;  "The  Influence  of  Dielectric  Losses  on  the 
Rating  of  High-Tension  Underground  Cables,"  by  A. 
F.  Bang  and  H.  C.  Louis;  "Insulation  Characteristics  of 
High-Voltage  Cables,"  by  W.  S.  Clark  and  G.  B. 
Shanklin. 

SECOND   SESSION,  WEDNESDAY,  JUNE  27, 
2  P.  M. 

Subject,  "High-Tension  Insulators." — "The  Insula- 
tor Situation,"  by  W.  D.  Peaslee;  "Expansion  Effects  as 
a  Cause  of  Deterioration  in  Suspension-Type  Insula- 
tors," by  J.  A.  Brundige;  "Present  Practice  in  Design 
and  Manufacture  of  High-Tension  Insulators,"  by  A.  O. 
Austin. 

4.30  p.  m. — Monthly  meeting  of  the  board  of  directors. 

THIRD  SESSION,  WEDNESDAY,  JUNE  27, 
8.30  P.  M. 
President's  annual  address. 
Introduction  of  President-elect  E.  W.  Rice,  Jr. 
Reports   of   technical  committees. 

FOURTH  SESSION,  THURSDAY,  JUNE  28, 

10.30  A.  M. 

Subject,    "Mining." — "Forms   of   Power    Best    Suited 

for   Various    Loads    Encountered   in   the   Operation    of 

Bituminous  Coal  Mines,"  by  R.  L.  Kingsland;  "Test  of 

a  Large  Mine  Hoist,"  by  R.  S.  Sage. 

FIFTH  SESSION,  THURSDAY,  JUNE  28, 
2  P.  M. 
Subject,  "Water  Power  and  Heating  of  Electrical 
Machinery."  —  "Economical  Combination  of  Water 
Power  and  Steam  Plants  and  a  Convenient  Method  of 
Solution,"  by  H.  S.  Putnam;  "Cooling  of  Oil-Immersed 
Transformer  Windings  After  Shutdown,"  by  V.  M. 
Montsinger. 
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LIGHTING  RATE  INCREASED 

IN  HARTFORD,  CONN. 

On  Account  of  Higher  Operating  Costs,  Maximum 
Rate  Is  Advanced  0.5  Cent  per  Kilowatt- 
Hour — Expansion  Necessary 

On  account  of  increased  operating  costs  the  Hart- 
ford (Conn.)  Electric  Light  Company  has  announced  a 
rate  increase  beginning  July  1,  1917,  of  0.5  cent  per 
kilowatt-hour  in  the  maximum  net  price  of  energy  for 
lighting.  A  10  per  cent  increase  in  flat-rate  lighting 
prices  is  announced.  The  first  1000  kw.-hr.  of  lighting 
will  be  billed  at  8.5  cents,  the  first  500  kw.-hr.  of  power 
at  5  cents,  and  energy  for  heating  at  3.5  cents. 

Vice-president  Samuel  Ferguson  points  out  in  a 
statement  that  throughout  its  history  the  company  has 
conducted  its  business  on  the  basis  of  a  large  volume  of 
sales  at  a  small  margin  of  profit.  If  coal  conditions  be- 
come no  worse,  he  stated,  the  average  price  paid  this 
year  will  be  almost  $7  per  ton  as  compared  with  $3.60 
in  1916.  The  company's  business  is  growing  rapidly 
and  a  capital  increase  of  $1,500,000  has  been  voted  to 
meet  the  cost  of  further  enlargement  at  the  Dutch  Point 
generating  station. 


dent  policy  covering  such  risks  as  traveling  men,  clerks, 
executives  and  others  not  engaged  in  hazardous  occupa- 
tions maj  be  had  for  $12  a  year.  This  policy,  which  is 
regularly  a  twenty-five-dollar  policy,  provides  for  a  pay- 
ment of  $5,000  for  loss  of  life,  with  a  twenty-five-dollar 
weekly  indemnity  for  total  disability  and  a  ten-dollar 
weekly  indemnity  for  partial  disability." 


JOVIAN  ORDER  ANNOUNCES 

PLAN  TO  INSURE  MEMBERS 

Method  by  Which  They  May  Save  Money  on  Insur- 
ance Premiums  Is  Worked  Out  with  Health 
and  Accident   Insurance   Company 

Since  last  October,  when  Jovian  dues  were  increased 
from  $2  to  $4  per  year,  the  Jovian  Order  has  felt  the 
need  for  a  tangible  benefit.  To  meet  this  need  a  new 
feature  has  been  created.  To  get  this  benefit  a  Jovian 
buys  his  accident  insurance  or  accident  and  health  in- 
surance through  the  Jovian  central  office  instead  of 
through  an  insurance  salesman.  The  policies  secured 
are  identical  with  those  issued  by  three  of  the  largest 
accident  companies.  The  minimum  actual  saving 
through  the  purchase  of  a  policy  is  $13;  the  maximum, 
through  the  purchase  of  more  than  one  policy,  is  $41. 

This  saving  is  made  possible  because  the  insurance 
is  direct  from  the  underwriter  to  the  individual,  minus 
agents'  commissions  and  office  detail  expense.  The  Jo- 
vian central  office  is  filling  the  place  usually  occupied 
by  general  agents  and  sub-agents  and  is  taking  care  of 
office  and  collection  details  without  charge.  The  com- 
pany writing  this  insurance  is  the  Employers'  Indem- 
nity Corporation,  which  is  serving  the  National  Elec- 
trical Contractors'  Association  members  and  hundreds 
of  utility  companies. 

"There  has  always  been  plenty  of  justification  for 
the  payment  of  Jovian  dues  for  those  who  have  dipped 
deeply  into  the  order's  constructive  influence  upon  the 
electrical  industry,  or  for  those  who  have  taken  an  ac- 
tive part  in  the  work  of  the  order,"  said  Mercury  Ell  C. 
Bennett.  "Unfortunately,  however,  not  all  allow  their 
minds  to  travel  far  enough  with  the  general  good  Jo- 
vianism  is  doing  to  see  that  eventually,  although  perhaps 
indirectly,  their  full  share  of  benefits  returns  to  them. 
Hence  there  was  the  need  for  a  tangible  benefit. 

"When  the  present  plan  was  proposed  it  seemed  to  fill 
the  need.  There  are  no  exemptions  in  Jovian  policies, 
and  no  additional  assessments  or  charges  are  possible. 

"As  an  example  it  may  be  stated  that  the  Jovian  acci- 


NEW  ENGLAND  HYDROELECTRIC 
SERVICE  COMES  TO  AID  OF  COAL 

Many    Mill    Owners    Are    Buying    Energy    at    Rates 

Above    Cost   of   Production   in   Their 

Local   Plants 

The  coal  shortage  in  New  England  has  led  to  un- 
precedented activity  in  hydroelectric  circles.  President 
Harriman  of  the  New  England  Power  Company  in- 
formed a  representative  of  the  Electrical  World  this 
week  that  many  mill  owners  are  now  purchasing  elec- 
trical energy  at  rates  even  above  the  cost  of  production 
in  their  local  plants  and  that  these  installations  are 
likely  in  many  cases  to  become  permanent.  Water  con- 
ditions at  the  hydroelectric  stations  of  the  company  are 
favorable,  and  the  Somerset  Reservoir,  which  is  the 
most  important  storage  basin  in  the  combined  Deerfield 
and  Connecticut  River  systems,  is  nearly  as  well  filled  as 
in  1916.  It  has  not  been  necessary  lately  to  purchase 
electricity  from  central  stations  or  other  organizations 
operating  steam  plants.  Last  week  the  company  took  a 
contract  for  the  supply  of  7000  kw.  in  steam-plant  terri- 
tory. In  common  with  other  power  organizations  it 
has  experienced  some  difficulty  in  obtaining  motors. 

It  is  estimated  that  the  cold  weather  in  May  increased 
the  consumption  of  anthracite  coal  in  New  England  by 
about  800,000  tons.  At  a  hearing  on  Monday  of  this 
week  Mr.  Harriman  urged  the  Public  Service  Commis- 
sion of  Massachusetts  to  approve  a  curtailment  of  pas- 
senger service  on  the  New  England  steam-railroad  lines 
in  the  interest  of  releasing  rolling  stock  for  coal  trans- 
portation and  military  service. 

The  New  England  Power  Company  is  in  an  excep- 
tionally strong  position  at  this  time  as  regards  flexi- 
bility of  transmission  system,  each  group  of  connected 
generating-plant  facilities  being  tied  together  by  a 
double  loop  of  66,000-volt  lines  affording  unusual  in- 
surance against  interruptions.  Bids  are  now  being  re- 
ceived by  the  Metropolitan  Water  Board  for  the  con- 
struction of  a  66,000-volt  tie  line  between  the  Clinton 
and  Sudbury  stations  of  the  State.  Connections  with 
an  aggregate  rating  of  10,000  kw.  will  be  completed 
soon  between  the  New  England  and  Boston  Edison  sys- 
tems via  the  Framingham-Southboro  district. 


OHIO  COMPANIES  ARE  TO 

INCREASE  RATES  FOR  POWER 

Electric   Subsidiaries  of  Cities   Service   Company  in 

That  State  Will  Increase  Schedules  on 

Account   of   Higher  Costs 

Owing  to  the  high  cost  of  operation,  all  of  the  Ohio 
electric  subsidiaries  of  the  Cities  Service  Company  will 
file  schedules  of  increases  in  power  rates  with  the  Ohio 
Public  Utilities  Commission.  The  Massillon  Electric  & 
Gas  Company  and  the  Toledo  Railways  &  Light  Company 
already   receive  higher   rates  on   new   power   busin< 
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BASK  KLKCTRIC  RATES 

ON  THE  COST  OF  COAL 

ed  oi  Variable  Expenses  lot   \-\wi  on  Opn.-ttions 
of  Ten  Plante  In  Citiei  of  3000  to 
15,000  Population 

John  A.  Porter,  vioe-preeidenl  Light  A  Development 
Company,  St.  Louie,  before  the  convention  of  the 
Missouri  Public  Utilities  Association,  said: 

"it  is  my  purpose  to  draw  attention  to  the  injustice 
that  is  being  done  both  to  the  public  and  the  utility  by 
a  continuance  of  fixed  rates,  [f  tin-  variables  in  the 
cost  of  electric  service  coal  more,  the  utilities  suffer; 
if  thej  coal  less,  the  public  suffers,  and  the  extent  of  the 
injury  is  measurable  by  the  amount  prices  fluctuate. 

PER  CENT  OF  FUEL  costs  TO   MANUFACTURING  COSTS  and 

cross   EARNINGS 

Veer   1916.     Ten  Cltlea  with   Population   8000  to   LB, 
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Maimt'ac- 

turlng 
(  :obi 
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20.3 
17.3 
29.0 
31.8 
13.4 


s  receipts   $378,048 

Manufacturing  cost    110,273 

Coal  costs  65,21 :: 

Manufacturing  costs  to  gross  receipts,  per  cent 29.2 

Coal  costs  to  gross  receipts,  per  cent 17.2 

Coal  costs  to  manufacturing  costs,  per  cent 59.1 

By  the  word  'variables'  I  refer  to  such  elements  as  coal 
or  its  substitute  fuel — oil,  labor,  oils,  repairs,  taxes, 
maintenance  and  supplies  of  any  character  entering 
into  the  cost  of  operating  a  public  utility. 

"The  importance  of  coal  as  a  variable  element  will  be 
clearly  shown  by  considering  the  accompanying  tables, 
which  were  compiled  through  the  courtesy  of  operators 
of  ten  utilities  with  a  view  of  showing  actual  conditions. 
The  figures  were  provided  by  utilities  in  this  and  ad- 
joining states,  four  of  which  were  straight  electric 
plants  and  six  operating  also  gas,  water  or  ice  plants. 
Coal  conditions  obtaining  with  them  are  fairly  repre- 
sentative of  other  small  plants  in  cities  of  3000  to  15,000 
population. 

"From  the  data  above  secured  a  calculation  will  show 
the  percentage  increase  in  manufacturing  costs  and 
the  relation  to  gross  earnings  as  the  price  of  coal  ad- 
vances, it  being  assumed  that  all  other  expenses  and 
revenues  remain  stationary. 

"The  minimum  freight  rate  paid  by  any  of  the  ten 
utilities  above  referred  to  is  75  cents  per  ton,  maximum 
rate  $2.  It  is  well  known  that  the  Interstate  Commerce 
Commission  has  tentatively  agreed  to  an  advance  in 
freights  of  approximately  15  per  cent,  and  it  may  be 
confidently  assumed  that  this  advance  will  be  applied  at 
an  early  date. 

"Advances  in  the  price  of  fuels  are  almost  always 
accompanied  by  advances  in  nearly  all  lines,  and  a  brief 
consideration  of  the  above  facts  should  warrant  an 
effort  to  abandon  once  and  for  all  the  antiquated  system 
of  'fixed  rates'  for  utility  service  and  the  substitution 
therefor  of  a  'variable  factor'  in  the  rate  column  that 
will  compensate  somebody  when  prices  change. 

"The  public  should  receive  the  advantage  of  reduced 
prices  and  should  pay  at  least  the  amount  sufficient  to 
cover  the  cost  of  materials  when  thev  advance.     Should 


equitable  rates  !><•  provided  at  tin  time  thej  erould,  of 
course,  be  baaed  upon  the  present  markets,  but  unle 
some  automatic  chemc  li  designed  in  connection  with 
the  rate  that  would  lower  them  when  lower  markets 
obtain,  there  would  be  ;i  tendency  on  the  pari  of  the 
public  to  anticipate  the  falling  market  and  raise  the 
rate  que  tion  long  before  the  utility  can  effect 

"The  tables  indicate  that  the  amount  to  be  added  t<» 
or  deducted  from  the  gross  revenues  in  order  to  realize 
the  same  return  is  \.12  per  cent   for  each   in  per  cent 

increase    for   coal,    if   coal    is    tin-   only   element   of    a<l 
Vance.      Since  advances   in  coal  are  always  accompanied 

by  higher  costs  for  other  things  entering  into  produc 

PEB   CENT    INCREASI    IN    MANUFACTURING   COSTS,    RTl 
COAL  PUCES  ADVANCE,  OTHER  ELEMENTS  STATIONARY 


63.4 
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66  8 
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>  Ud     in  Per    20  Per    80  Per    to  Per     50  Per  LOO  P<  i 

i  .  ni       <  '.-Mi       i  '.-lit       i  -.m        i  -.-nt 

Coal   I"  niaiiii- 

f  a  <■  turing 

costs    .V.t.  1      61.4 

To     gross     re- 

OelptS     17.  2      18.6  20.0  21.2  22..',  28.8  2.,. 6 

Amount  in- 
crease    .....None    $6,521    $13,042    $19,363    $26,085    $32,606    $65,213 

i  'i  r  cent  gross 

to  equalize 
the  advance 
in  coal    ...None      1.72  3.14  5.16  6.90  8.62  17.2 


COST     F.O.B.     MINKS    OP    SCI  SOUTHERN     ILLINOIS    COAL 

FIELDS    Bl     rEARS 

1913 — April  to  Sept.  $0.50  to  $0.75  Sept.  to  April.  1914. .$0.60 
1914 — April  to  Sept.  0.75  to  0.80  Sept.  to  April,  1915. .  0.60 
1915 — April  to  Sept.  0.90  to  1.00  Sept.  to  April,  1916. .  0.70 
1916 — April  to  Sept.    1.00  to    1.10    May  prices,  1917 ..  .    1.25  to  $2.00 

Future    prices (?) 


tion,  it  would  be  necessary  to  make  a  complete  analysis 
of  all  the  variables,  but  coal  is  the  barometer  of  the 
manufacturing  costs  of  utilities. 

"It  would  involve  monthly  adjustments  to  meet 
changes  in  present  market  conditions,  but  the  period  of 
adjustment  of  the  variable  constant  of  the  rates  should 
perhaps  be  semi-annual  or  annual,  unless  such  radical 
and  violent  changes  of  markets  should  occur  as  to  make 
earlier  adjustment  necessary.  A  maximum  charge 
should  be  determined  upon,  and  agreed  to  by  the 
parties  interested,  not  as  to  the  rate  but  as  to  the  con- 
dition of  the  markets,  before  any  change  is  made  in 
billing  customers." 


FRANKLIN  MEDAL  PRESENTATION 

BY  THE  FRANKLIN  INSTITUTE 

Medal   Awarded   to   Admiral   David   Watson   Taylor 

and  to  Prof.  H.  A.  Lorentz,  University 

of  Leiden 

Franklin  Institute,  Philadelphia,  made  the  annual 
presentation  of  the  Franklin  medal  recently. 

The  Franklin  medal,  founded  in  1914  by  Samuel  In- 
sull,  was  presented  to  Admiral  David  Watson  Taylor, 
chief  constructor,  chief  of  the  Bureau  of  Construction 
and  Repair,  United  States  Navy,  and  to  Hendrik  Antoon 
Lorentz,  president  Royal  Academy  of  Sciences,  Amster- 
dam, professor  of  mathematical  physics,  University  of 
Leiden. 

The  award  to  Professor  Lorentz  was  made  in  recog- 
nition of  his  "researches,  which  have  so  largely  con- 
tributed to  laying  on  a  new  foundation  our  knowledge 
of  the  nature  of  light  and  in  developing  our  ideas  con- 
cerning the  ultimate  constitution  of  matter." 
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VALUE  OF  WATER  RIGHTS  AND 

GOING  CONCERN  IN  CALIFORNIA 

Supreme  Court  Upholds  Decision  of  Railroad  Com- 
mission in  San  Joaquin  Case — Statement 
of  President  Thelen 

The  Supreme  Court  of  California  has  sustained 
the  order  of  the  Railroad  Commission  establishing  all 
the  electric  rates  to  be  charged  by  the  San  Joaquin 
Light  &  Power  Corporation.  The  San  Joaquin  corpora- 
tion attacked  the  commission's  order  on  the  ground  that 
insufficient  allowance  had  been  made  for  the  values  of 
the  corporation's  water  rights  and  "going  concern" 
value.  The  court  sustains  the  commission  on  both 
points. 

The  court  says  that  the  evidence  presented  by  the  cor- 
poration did  not  justify  a  value  for  water  rights  higher 
than  that  allowed  by  the  commission,  which  fixed  the 
sum  at  the  moneys  actually  expended  by  the  corpora- 
tion in  its  purchases. 

The  court  holds  that  when  a  property  is  valued  by  the 
commission  in  a  rate  case  as  a  "going  concern"  or  busi- 
ness actually  in  operation  no  additional  allowance  need 
be  made  for  "going  concern"  value. 

The  court  also  holds  that  where  a  public  utility  has 
repaid  itself  out  of  its  earnings  for  development  ex- 
penditures no  allowance  need  be  made  by  the  commis- 
sion in  a  rate  case  for  so-called  development  expense. 

There  is  no  justification  in  the  evidence,  says  the 
court,  for  the  corporation's  claim  that  it  had  been  al- 
lowed a  return  of  only  6V2  per  cent  on  fair  value  of  its 
property.  But,  says  the  court,  if  the  return  allowed  had 
been  at  this  rate  only,  it  would  not  be  confiscatory  and 
would  not  warrant  a  reversal  of  the  order. 

The  commission  fixed  the  value  of  the  property  use- 
ful or  used  in  electric  business  at  $10,054,540,  and  on 
this  allowed  8  per  cent  as  a  fair  and  reasonable  return. 
The  company  contended  that  the  commission  should  al- 
low $650,000  for  water  rights  and  $1,651,021  for  "go- 
ing concern,"  and  that  with  these  sums  the  interest  on 
its  investment  would  be  6V2  per  cent. 

The  opinion  of  the  commission  declares,  says  the  de- 
cision, and  the  record  sustains  the  statement,  that  since 
the  development  period  the  earnings  over  and  above  the 
8  per  cent  standard  have  been  sufficient  to  balance  defi- 
cits of  the  development  period,  with  interest  thereon. 
Under  these  circumstances  the  commission  was  fully  jus- 
tified in  excluding  development  cost  as  an  element  of 
going  concern  value. 

Statement  of  President  Thelen 

Max  Thelen,  president  of  the  Railroad  Commission  of 
California,  made  the  following  statement  to  the  Elec- 
trical World  on  the  decision : 

"The  court  says,  as  to  water  rights,  that  a  public 
utility  must  prove  claimed  value  for  water  rights,  and 
that  in  the  San  Joaquin  case  'no  fair  estimate  of  the 
value  of  a  water  right  can  be  based  upon  such  broad 
and  unsupported  generalizations  as  underlie  the  appel- 
lant's argument.' 

"Going-concern  value  has  been  a  bone  of  contention 
in  a  number  of  public  utility  valuations  before  the  Cali- 
fornia commission.  In  more  than  one  case  very  large 
sums  have  been  claimed  for  this  intangible  value  be- 
yond that  fixed  for  the  property  as  an  operating  concern. 

"The  court's  decision  in  the  San  Joaquin  case  effec- 
tually sets  at  rest  all  such  contentions.    The  court  makes 


it  plain  that  a  company  serving  customers  is  a  'going 
concern,'  and  that  when  a  public  service  board  fixes  the 
amount  on  which  the  company  should  rightfully  be  al- 
lowed interest  in  rates  as  a  business  in  operation  the 
board  has  taken  into  full  and  just  consideration  the  en- 
tity in  value  known  as  'going  concern.' 

"The  Supreme  Court  in  discussing  the  water  rights 
claims  of  the  San  Joaquin  company  says:  'These  water 
rights  are  property,  and  the  company  is  unquestionably 
entitled  to  have  their  value  considered  in  the  fixing  of 
its  rates.  The  Railroad  Commission  made  an  allowance 
for  such  value,  based  upon  the  cost  incurred  in  the 
acquisition  of  these  rights.  The  petitioner  claims  that 
a  further  allowance  should  have  been  made.  Concededly 
the  burden  is  upon  the  public  utility,  in  cases  of  this 
kind,  to  show  the  existence  of  any  value  claimed  by  it.' 

"Both  these  points,  hitherto  moot,  are  settled  by  the 
Supreme  Court's  decision.  They  remove  from  the  field 
of  claim  and  argument  two  principal  sources  of  litiga- 
tion before  the  Railroad  Commission." 


NEW  STREET-LIGHTING 

PLANS  FOR  CINCINNATI 

Incandescent  Lighting  of  Increased  Intensity  to  Re- 
place Arc   Lamps  on   Fourteen   Miles  of 
Streets — Total  Cost  $140,000 

The  director  of  public  service  of  Cincinnati  has  asked 
for  bids  on  the  installation  and  maintenance  of  lighting 
equipment  on  thirteen  streets.  This  will  necessitate 
the  installation  of  913  new  lamps  and  the  displacement 
of  294  old  arc  lamps  now  being  operated  at  a  cost  of  $55 
per  year.  It  is  estimated  that  the  new  lamps  will  cost 
about  $60  a  year  to  operate.  The  city  will  pay  the  cost 
of  installations  at  intersections  and  a  percentage  of  the 
cost,  less  the  cost  of  intersections;  the  remainder  is  to 
be  assessed  on  a  front-foot  basis  against  abutting  prop- 
erty. It  is  expected  that  the  assessment  will  be  about 
70  cents  per  foot.  A  rough  estimate  of  the  total  cost 
is  $140,000.    Fourteen  miles  of  street  will  be  improved. 

Under  the  specifications  the  lighting  system  shall 
consist  of  a  constant-current  6.6  amp.  alternating-cur- 
rent primary  circuit  with  maximum  pressure  of  5000 
volts.  By  means  of  individual  transformers  at  each 
lamp  this  energy  shall  be  converted  for  use  in  a  sec- 
ondary circuit  operating  at  20  amp.  and  approximately 
14.1  volts.  The  transformers  are  to  be  placed  in  the 
base  of  the  standards  and  are  to  be  similar  to  the  Gen- 
eral Electric  Company's  type  IL.  The  standards  are  to 
be  placed  approximately  80  ft.  apart  and  located  di- 
rectly opposite  each  other  on  both  sides  of  the  street. 
They  are  to  be  of  cast  iron  of  a  design  similar  to  those 
already  in  use  on  Sixth  Street,  Cincinnati.  They  are 
to  be  of  such  height  that  the  lamp  filament  will  be  ap- 
proximately 13  ft.  4  in.  above  the  surface  of  the  side- 
walk. All  standards  are  to  be  painted  a  verde  antique 
green.  The  lamps  to  be  used  will  be  of  a  16-cp.  tung- 
sten-filament, nitrogen-filled  type  of  20-amp.,  14.1-volt 
rating.  Sockets  of  the  mogul  skeleton  type  to  fit  lamps 
with  screw  bases  will  be  used.  The  number  of  lamps 
per  circuit  is  limited  to  seventy-five.  The  entire  under- 
ground installation  is  to  be  carried  in  conduits.  Con- 
ductors are  to  be  either  varnished  cambric  or  rubber- 
covered  cables. 

The  contract  will  be  dated  from  the  time  the  system 
is  placed  in  service  and  will  expire  on  June  1,  1922. 
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IRON  WIKK  FOR  RURAL 

LINES  IN  CONNECTICUT 

State   Public    UtUitiei  Commission   Approves    Petition 

of  Central  Connecticut  Power  ft  Lighl  Company, 
i  >uc  to  I  [igh  Coppei 

The  Connecticut  Public  Utilities  Commission  has 
formally  approved  a  request  of  the  Central  Connecticut 
Power  A  Light  Company  bo  use  Iron  wire  for  certain 
rural  extensions  mi  account  of  the  high  price  of  copper. 
Three  hearings  were  held. 

l..  P.  Perry,  general  manager  <>r  the  company,  said  in 
part  in  his  petition  to  the  commission: 

The  use  of  iron  wire  for  the  transmission  of  high- 
tension  electric  current  is  not  specifically  approved  by 
the   rules   of  your  commission. 

On  account  of  the  high  cost  of  copper  wnv  your  peti- 
tioner desires  to  secure  approval  for  the  use  of  douhle- 
galvanised  iron  wire  in  the  transmission  of  electric 
current   OH  certain  of  its   rural   distribution  lines. 

The  proposed  method  and  details  of  construction  of 
such  distribution  lines  are  as  follows:  Double-galvan- 
ized No.  BB  grade  No.  (5  iron  wire  to  be  used,  attached 
to  poles  spaced  250  ft.,  sagging  the  wire  sufficiently 
to  give  a  factor  of  safety  of  two  with  "Class  B"  load- 
ing, viz.,  K-in.  coating  of  sleet  on  the  wire  and  a 
wind  pressure  equaling  8  lb.  per  sq.  ft.  of  exposed  sur- 
face of  wire  and  sleet,  at  a  temperature  of  0  deg. 
Fahr.  Such  iron  wire  to  be  used  only  where  the  en- 
ergy to  be  transmitted  is  so  small  that  the  voltage 
drop  will  be  inappreciable.  Said  iron  wire  to  be  re- 
placed with  copper  wire  if  and  when  such  iron  wire 
depreciates  to  a  point  where  it  is  unsafe. 

In  its  decision  the  commission  says: 

Most  of  the  standard  specifications  for  construction 
of  electric  transmission  lines  require  the  use  of  copper 
wire  or  wire  of  other  non-corrosive  metal,  and  the 
commission  has  not  heretofore  approved  the  use  of 
iron  wire  for  the  purposes  designated  in  this  petition. 
Petitioner  alleges,  however,  that  under  present  condi- 
tions the  price  of  copper  makes  it  impracticable  for 
the  company  to  construct  numerous  lines  in  rural 
districts  where  the  amount  of  energy  to  be  consumed 
is  limited.  For  this  reason  petitioner  seeks  approval 
of  the  use  of  iron  wire  under  specifications  which  are 
claimed  to  provide  equal  safety  and  under  which  such 
lines  can  be  constructed  at  a  material  saving  in  cost. 

It  was  stated  that  on  account  of  the  relatively  low 
conductivity  of  iron  wire  as  compared  with  copper 
wire  it  has  been  only  in  occasional  instances  that  iron 
wire  has  been  used  heretofore  for  transmission  of  elec- 
tric current,  and  the  commission  has  no  record  of  such 
form  of  construction  being  approved  by  a  regulative 
body.  Petitioner  cited  the  use  by  the  Hydro-Electric 
Power  Commission  of  Ontario,  Canada,  of  steel  cable 
on  500-ft.  spans  for  the  transmission  of  current  at 
110,000  volts. 

Evidence  was  submitted  tending  to  show  that  the 
objection  to  the  use  of  iron  or  steel  wire  was  more  on 
account  of  the  loss  of  power  due  to  low  conductivity 
than  to  any  danger  involved  through  the  possibility  of 
corrosion  and  consequent  failure  of  the  line.  On  this 
question  of  corrosion,  however,  there  appears  to  be 
some  difference  of  opinion  among  electrical  authori- 
ties, some  of  whom  are  of  the  opinion  that  iron  wire 
should  not  be  used,  except  when  great  care  is  taken 
in  inspection  of  lines,  on  account  of  the  possibility  of 
breakage  at  points  of  attachment  to  poles  or  at  other 
places  where  deterioration  is  liable  to  be  excessive. 
There  seems  to  be  an  agreement  among  electrical  ex- 
perts that  where  iron  wire  is  used  the  tensile  strength 
of  such  wire  should  at  least  equal  that  of  the  copper 
wire  which  would  ordinarily  be  used  in  the  same  class 
of  construction.  In  the  specifications  outlined  in  the 
petition  it  is  proposed  to  guarantee  safe  construction 
by  allowing  sufficient  sagging  of  the  wire  to  give  a 
factor  of  safety  of  two,  with  so-called  "Class  B  load- 


Ing,"  w  Iim  h  li  iie.-i  i  iii-  oating  of   ileel   on 

tin'  wirt    unii  a  wind  pressure  equaling  s  lb.  i"  i 
ft.  ni'  expo  ed    nrfaca  of  wire  and  sleet  la  s  tempers 
lure  of  ii  deg<   Fahr.    There   is   no   requc  i    made   in 
this  petition  for  approval  of  the  a  <■  of  iron  erire  in 
jomt   construction   with   other  companies. 

Upon  consideration  of  all  the  facts  shown  at  the  heal- 
ing and  upon   information  independently  secured,  the 

commission  decided  to  approve  the  ii  e  bj  the  company 

Of    iron    wire    for   t  ransinission    purposes   in   the    manner 

and  under  the  specifications  set  forth  in  the  petition 

upon  certain   prescribed   lines. 

The  com  mission  also  prescribed  rules  for  construct  Ion. 


TEN  YEARS'  GROWTH  OF 

THE  BALTIMORE  COMPANY 

Consolidated  Gas,  Electric  Light  &  Power  Company 

Issues  Booklet  Showing  Its  Progress 

During  a  Decade 

A  ten-year  review  dealing  with  the  present  status 
and  prospects  of  the  Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore  has  been  issued  to  share- 
holders, with  a  letter  from  President  Herbert  A.  Wag- 
ner. 

Electric  gross  and  net  earnings  are  now  57  per  cent 
of  the  total  business.  Regarding  its  hydroelectric  sup- 
ply and  steam-electric  capacity  the  company  says: 

"The  company  is  in  a  very  fortunate  position  in  that 
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CHART   SHOWING   GROWTH   OF   BALTIMORE   COMPANY 

it  has  available  under  a  long-term  contract,  at  favorable 
rates,  a  great  amount  of  the  electricity  generated  at  the 
hydroelectric  plant  of  the  Pennsylvania  Water  &  Power 
Company.  The  present  capacity  of  the  water-power 
company  is  84,000  kw.  Foundations  are  ready  for  two 
more  units,  which  when  installed  will  give  a  total 
capacity  of  114,000  kw.  The  amount  of  hydroelectric 
energy  purchased  by  this  company  for  the  fiscal  year 
ended  June  30,  1916,  was  92  per  cent  of  its  total  output 
for  the  period.  The  company's  steam  generating  capac- 
ity is  90,000  hp.,  which  will  be  augmented  by  100,000 
hp.  now  under  contract  for  its  Westport  plant,  thus 
placing  the  company  in  a  strong  position  with  respect 
to  electrical  equipment." 

Gross  income  from  electric  operations  was  $1,216,305 
in  1906  and  $4,336,240  in  1916,  a  gain  of  256.5  per  cent. 
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Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  electric 
light  and  power  utilities. 


Higher  Rates  Ordered  in  Pennsyl- 
vania.— The  Pennsylvania  Public  Serv- 
ice Commission  ordered  the  Raystown 
Water  Power  Company  and  the  Penn 
Central  Light  &  Power  Company,  be- 
ginning June  1,  to  furnish  electrical 
energy  at  Huntingdon  and  vicinity  at 
9  cents  per  kilowatt-hour  with  discount 
of  from  10  to  20  per  cent  according  to 
the  amount  used.  During  the  past  four 
years  both  companies  have  competed 
for  business  in  this  territory,  with  the 
Raystown  company  charging  6  cents 
per  kilowatt-hour  and  the  Penn  Central 
company  3  cents. 

Consolidation    in    New    Jersey. — The 

Board  of  Public  Utility  Commissioners 
of  New  Jersey  has  granted  the  appli- 
cation of  the  Monmouth  Lighting  Com- 
pany and  the  Middlesex  &  Monmouth 
Electric  Light,  Heat  &  Power  Com- 
pany to  merge  and  consolidate.  The 
Monmouth  company  operates  at  Free- 
hold, Farmingdale,  Englishtown  and 
vicinity,  and  was  formed  by  a  consoli- 
dation of  the  concern  of  that  name  and 
the  Farmingdale  Lighting  Company  in 
January,  1916,  with  authorized  capital 
of  $500,000;  the  Middlesex  &  Monmouth 
company,  with  capitalization  of  $50,000, 
operates  in  the  northern  portion  of 
Monmouth  County  from  South  Amboy 
to  Freehold,  where  it  furnishes  electric 
energy  to  the  Monmouth  company.  The 
board  has  also  issued  an  order  grant- 
ing the  Jersey  Central  Traction  Com- 
pany permission  to  transfer  its  power 
house,  transmission  lines  and  substa- 
tions to  the  Monmouth  Lighting  Com- 
pany for  a  consideration  of  $701,200. 
This  authority  is  given  in  order  to 
divorce,  as  far  as  possible,  the  trac- 
tion from  the  lighting  business,  and 
upon  the  condition  that  the  traction 
company  will  use  the  proceeds  in  the 
retirement  of  outstanding  securities. 

Competition  in  Pennsylvania. — The 
Schuylkill  Electric  Company  has  made 
application  to  the  Pennsylvania  Public 
Service  Commission  for  approval  of  a 
ten-year  contract  awarded  by  the  bor- 
ough of  Girardville  to  furnish  municipal 
and  commercial  lighting.  The  Eastern 
Pennsylvania  Light,  Heat  &  Power 
Company  has  filed  a  protest  against  the 
proposed  contract,  holding  that  the  ter- 
ritory, with  population  of  about  6000 
persons,  does  not  warrant  competition. 
In  this  the  company  sets  forth:  "The 
borough  advertised  for  bids  for  street 
lighting  in  January,  stipulating  that 
the  successful  bidder  must  agree  to 
furnish  electricity  for  commercial  pur- 
poses at  a  flat  rate  of  25  cents  per 
month  per  16-cp.  light.  The  Eastern 
Pennsylvania  company  bid  $3  a  year 
lower  on  the  street  lighting  than  the 
Schuylkill  company,  and  $1   lower  for 


100-cp.  and  60-cp.  incandescent  lamps; 
moreover,  such  bid  specified  a  well- 
known,  efficient  and  modern  type  of 
lamp,  while  that  of  the  Schuylkill  com- 
pany did  not  specify  any  type  of  lamp. 
The  Schuylkill  company  was  the  high 
bidder,  and,  moreover,  does  not  have 
any  poles  or  wires  for  street  lighting 
in  the  borough,  and  yet  the  Borough 
Council  awarded  the  contract  to  such 
company.  This  action,  if  the  Public 
Service  Commission  approves  the  con- 
tract, will  mean  a  duplication  of  facili- 
ties and  result  in  the  borough  paying 
more  for  its  electric  lighting  than  with 
the  present  facilities." 

Flat-Rate  Schedule  in  Illinois. — In  the 

matter  of  proposed  electric  rates  filed 
by  the  Lincoln  Water  &  Light  Company 
for  Brainerd  Park,  the  Illinois  Public 
Utilities  Commission  approved  a  flat- 
rate  form  of  schedule  for  electric  serv- 
ice rendered  in  a  situation  peculiar  to 
the  case.  The  facts  disclosed  by  the  evi- 
dence are  that  the  petitioner  is  render- 
ing electric  service  to  certain  consumers 
at  Brainerd  Park,  among  which  one  is 
known  as  the  Country  Club,  another  is 
the  Chautauqua  Association,  and  there 
are  those  who  possess  cottages  or  tents 
at  the  Chautauqua  grounds  or  in  the 
vicinity  thereof;  that  the  locality  known 
as  Brainerd  Park  is  between  2  and  3 
miles  from  the  city  of  Lincoln  proper; 
that  the  locality  known  as  the  Chautau- 
qua grounds  is  at  or  near  the  said 
Brainerd  Park ;  that  the  so-called  Coun- 
try Club  is  in  the  same  vicinity;  that 
heretofore  consumers  on  the  Chautau- 
qua grounds  have  been  charged  on  a 
flat-rate  basis  during  the  approximate 
two  weeks  of  the  so-called  Chautauqua 
season;  that  the  installation  of  meters 
in  tents  and  cottages  at  the  Chautauqua 
grounds  would  necessitate  an  undue  in- 
vestment in  meters  compared  to  the 
relatively  small  revenue  derived  there- 
from during  the  fourteen  days  of  the 
Chautauqua  season;  and  that  such 
meters  would  be  jeopardized  by  the  in- 
herent risks  of  the  installations.  In 
justification  for  making  a  departure 
from  its  customary  practice  of  requiring 
meters  on  all  electric  services,  the  com- 
mission calls  attention  to  the  very  spe- 
cial circumstances  which  warrant  the 
establishing  of  flat  rates  in  the  case  of 
Brainerd  Park.  Alluding  to  the  peculiar 
conditions  which  prevail  at  Chau- 
tauqua resorts,  it  makes  this  statement: 
"Although  this  commission  has  com- 
mitted itself  in  the  policy  of  requiring 
general  meter  service  wherever  prac- 
ticable, the  case  here  appears  to  be  one 
wherein  the  requirement  of  complete 
meter  installations  is  quite  impracticable 
and  unduly  costly.  Meters  on  Chautauqua 
services  would  have  to  be  installed  and 
taken  out  once  every  year  and  would  be 
in  service  during  fourteen  days  only 
each  year.  To  provide  meters  at  the 
tents  and  cottages  in  the  Chautauqua 
grounds  would  necessitate  unavoidable 
fixed  charges,  would  almost  double  the 
minimum  flat  rate  proposed  herein,  and 
would,  consequently,  throw  a  severe 
burden  upon  those  consumers  who  de- 
sire to  utilize  electric  service  during 
their  summer  outing  at  the  Chautauqua 
grounds." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
involving   electric  light,   power   and 
other  public  utility  companies. 


Property    Devoted   to   Public    Use. — 

Property  not  yet  actually  devoted  to 
a  public  use  but  purchased  and  held 
by  a  public  service  corporation  in  rea- 
sonable anticipation  of  future  needs  is 
deemed  "devoted  to  a  public  use"  al- 
though not  actually  in  use,  the  Supreme 
Court  of  Washington  held  (163P.15). 

Review  of  Commission's  Orders. — The 
Supreme  Court  will  not  substitute  its 
judgment  for  that  of  an  administrative 
board  as  to  matters  within  its  prov- 
ince, and  so  will  not  interfere  with  an 
order  of  the  Public  Utilities  Commis- 
sion where  it  does  not  appear  from  the 
record  that  the  action  of  the  commission 
is  unlawful  or  unreasonable,  was  the 
opinion  of  the  Supreme  Court  of  Ohio 
(114  N.  E.,  1036). 

Rights  in  City  Streets. — General  stat- 
utory provisions  authorizing  telephone 
companies  to  use  state  highways  do  not 
give  them  unrestricted  right  to  erect 
their  apparatus  in  cities  and  villages,  it 
was  held  by  the  Supreme  Court  of 
Michigan  (161  N.  W.,  982).  While  mu- 
nicipalities cannot  annul  general  stat- 
utory provisions  authorizing  telephone 
companies  to  use  state  highways,  they 
may  reasonably  direct  upon  what  streets 
and  in  what  manner  the  lines  shall  be 
installed. 

Eminent  Domain. — The  fact  that  an 
electric  light  company  is  a  public  serv- 
ice corporation,  and  that  its  property 
through  which  a  street  is  to  be  opened 
is  dedicated  to  the  public  purpose  of 
supplying  electric  energy,  does  not  pre- 
vent the  jury,  in  proceedings  to  open  a 
street,  from  determining  the  increased 
market  value  caused  by  such  opening 
under  the  Baltimore  City  Code,  requir- 
ing jury  to  find  the  market  value  of  the 
remainder  of  the  tract  after  the  street 
is  opened,  according  to  the  Court  of  Ap- 
peals of  Maryland  (99  A.,  968). 

Action  for  Employee's  Injury.  — 
Where  defendant  offered  evidence  that 
the  superior  of  deceased  ordered  plain- 
tiff to  "get  up  on  the  wagon  and  cut  the 
wire,"  it  was  competent  for  the  plain- 
tiff to  prove  that  the  wagon  was  not  a 
place  of  safety,  the  Supreme  Court  of 
Pennslyvania  held  in  Foster  versus  But- 
ler County  Light  Company  (100A.  452). 
On  an  employer's  appeal  from  a  verdict 
against  it,  in  an  action  to  recover  for 
the  death  of  an  employee,  the  evidence 
should  be  viewed  in  the  most  favorable 
light  for  plaintiff,  and  he  should  receive 
the  benefit  of  every  reasonable  infer- 
ence therefrom  on  the  question  of  con- 
tributory negligence.  Where  an  em- 
ployee was  working  under  a  superior 
who  was  urging  haste  he  was  not  re- 
quired to  use  the  same  measure  of  care 
he  otherwise  would  have  been  required 
to  exercise. 
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Current  News 
and  Notes 

Timely  iiinis  on  ■  lectrical  Imppi 
throughout   the  world,  together  with 
briel  Dotea  .>f  general  interest 


Mahoning  »v  Shenango  System  Power 
Contract**— The  Brier  Hill  Steel  Com- 
pany   has    closed    a    contract     with    the 

Mahoning  A  Shenango  Railway  A  Light 
Company,  Yeungstown,  Ohio,  for  10,000 
hp.  to  operate  a  large  now  plate  mill 
which  will  ho  constructed  immediately. 
Within  two  weeks  the  Mahoning  A 
Shenango  System  has  closed  power 
contracts  for  a  total  of  13,000  hp. 

City  Council  of  Portland,  Ore*,  De- 
clines to  Tut  Purchase  Proposition  on 
Ballot.— The  City  Council  of  Portland, 
Ore.,  refused  to  place  on  the  ballot  at 
the  June  election  the  proposition  of 
C.  P.  Church  that  the  city  purchase  elec- 
trical energy  at  wholesale  from  the  two 
large  electric  companies  and  distribute 
it  among  consumers,  and  also  purchase 
the  Home  Telephone  Company  and  op- 
erate it  as  a  public  utility. 

Large  Power  Contracts  for  New  York 
Edison  Company. — Two  contracts  total- 
ing an  installation  of  1215  hp.,  one  of 
which  closed  down  a  large  steam  engine 
plant,  are  included  in  one  week's  work 
of  the  power  bureau  of  the  New  York 
Edison  Company,  of  which  C.  K.  Nich- 
ols is  in  charge.     One  contract  calls  for 
service  for  an  installation  of  540  hp.  to 
supplant  steam  equipment  that  has  been 
operated  for  some  time  by  the  Ice  Man- 
ufacturing Company.     The  second  con- 
tract,  with    the    Bare   Wire    Company, 
calls  for  675  hp.  to  operate  a  variety  of 
big  motors  to  be  used  in  the  work  of 
drawing  wire.      The  company  will  use 
power  estimated  at  1000  hp.  in  addition 
to  the  initial  installation  when  a  huge 
rolling  mill  in  finally  put  into  operation. 
Features  in  New  Business  of  Lehigh 
Valley    Company.— The    Lehigh    Valley 
Light   &   Power    Company,    Allentown, 
Pa.,  has  begun  work  on  several  large 
power  installations.     A  modern  pump- 
ing installation  is  to  be  made  for  the 
Bethlehem  City  Water  Company,  South 
Bethlehem.     A    900-hp.    connection    for 
the  Lehigh  Portland  Cement  Company, 
between   Allentown   and    Slatington,   is 
the  first  installment  of  a  total  of  12,500 
hp.    to    be    supplied    eventually.     Con- 
struction of  the  transmission  line  is  un- 
der  way.     A   number   of  silk   mills   in 
the  district  are  abandoning  steam  plants 
and    installing    electric    motors.      The 
Phoenix  Silk  Company,  Allentown,  will 
require  600  hp.  in  its  broad-silk  plant 
and  200  hp.  in  the  ribbon  plant.     The 
Lehigh  Valley  silk  mills,  South  Bethle- 
hem, will  receive  service  for  500  hp. ; 
the  McBride  Brothers'  silk  mill,  Fuller- 
ton,  150  hp. ;  the  Gallia  silk  mills,  South 
Bethlehem,  200  hp.,  and  the  Allentown 
Silk  Company,  600  hp.     The  plant  of 
the  Lehigh  brick  works  near  Allentown 
will  have  400  hp.     Plants  of  the  Na- 
tional Slag  Company  at  Hokendauqua, 
the  Emanuel  Slag  Company  at  Catasau- 


qus,  end  the  Kurti  Furniture  « lompany 
at  Fullerton,  with  an  aggregate  <>r  ap 
proximately  600  hp.,  an-  ;ii  ,,  being 
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give  these  men   a   real   insight  into  man 

ufacturing  methods  thai  enter  into  the 
modern  electric  passenger  car  and  to 

imbue  them  with  a  first-hand  knowl- 
edge of  the  Mill, urn  organization  as  a 
whole.  It  is  thought  particularly  neces- 
arv  at  present  In  have  each  one  able 
conscientiously  to  recommend  the  light 
llectric  passenger  car,  since  without  this 
co-operation  the  Fashion  Garage  Com- 
pany's new  salesroom  and  new  battery 
service  plan  (see  Electrical  World, 
June  2)  could  not  accomplish  its  fullest 
purpose. 

Railway    Power    Contracts    in     New 
York.— The  Interborough  Rapid  Transit 
Company,  New  York,  has  agreed  to  sell 
power  to  the  New  York  Municipal  Rail- 
way   Corporation    and    the    New    York 
Consolidated  Railroad  Company  for  the 
poperation  of  the  new  rapid  transit  lines 
yof  the  Brooklyn  system  in  Manhattan. 
'The  agreement  has  been  approved  by 
the  New  York  Public  Service  Commis- 
sion, First  District.    Another  agreement 
has  been  approved  between  the  Tran- 
sit  Development   Company,   New   York 
Municipal     Railway     Corporation     and 
New  York  Consolidated  Railroad  Com- 
pany, all  Brooklyn  Rapid  Transit  asso- 
ciated companies,  under  which  the  Tran- 
sit company  will  furnish  power  for  all 
rapid  transit  lines  in  Brooklyn.     Both 
contracts    are    for    approximately    ten 
years.     It  is  estimated  that  the  annual 
demands  of  the  Brooklyn  company  from 
the  Interborough  company  for  the  first 
year,  Dec.  1,  1917,  to  Dec.  1,  1918,  will 
be  49,900,000  kw.-hr.  direct-current  en- 
ergy at  625  volts,  for  traction  purposes. 
The  Interborough  agrees  to  furnish  al- 
ternating-current energy  of  high  tension 
at  11,000  volts  for  signals  and  lighting; 
estimated  requirements  for  this  are  for 
1917-18,  4,235,000  kw.-hr.     For  the  di- 
rect current  the  Brooklyn  company  will 
pay  8%  mills  per  kilowatt-hour,  deliv- 
ered at  the  Interborough  substation;  the 
alternating  current  is  to  be  furnished  at 
7  mills  per  kilowatt-hour,  also  at  the 
Interborough   substation.     In   addition, 
the   Brooklyn   company   agrees   to   pay 
23  per  cent  of  the  actual  cost  of  install- 
ing certain  minor  auxiliary  equipment 
in  the  Interborough  substation.     Provi- 
sion is  made  for  revision  in  the  event 
that  the  demand  varies  from  expecta- 
tions or  the  price  of  coal  varies  from 
$3.23  per  long  ton  of  2240  lb.    The  con- 
tract   with    the    Transit    Development 
Company  provides  that  for  the  first  six 
years  direct-current  energy  shall  be  fur- 
nished at  1  cent  per  kilowatt-hour,  and 
alternating-current  energy  at  9  mills  per 
kilowatt-hour.     For  the  last  four  years 
of  the  ten-year  period  the  rate  for  di- 
rect current  shall  be  9.9  mills  per  kilo- 
watt-hour and  for  alternating  current  9 
mills  per  kilowatt-hour.   The  rates  shall 
be  altered  with  changes  in  coal  cost. 


Associations 

and  Societies 
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The  Jovian  League  of  New  York.— 
The  Jovian  League  of  New  York  will 
hold  its  annual  OUting  at  the  Harlem 
Yacht  Club,  City  Island,  on  June    I'.t. 

Engineering  Club  of  (olumbuH.— S.  G. 
McMeen,  president  of  the  Columbus- 
(Ohio)  Railway,  Power  &  Light  Com 
pany,  delivered  an  address  before  the 
Engineering  Club  of  that  city  on  May  29. 

Institute  of  Radio  Engineers. — Prof. 
M.  I.  Pupin,  president  of  the  Institute 
of  Radio  Engineers,  read  a  paper  on 
"Iron  at  Radio  Frequencies"  at  the 
meeting  of  the  institute  on  June  7,  at 
the  Engineering  Societies  Building. 
New  York  City. 

Engineers'  Club  of  San  Francisco.— 
At  the  weekly  luncheon  held  by  the 
Engineers'  Club  on  May  24  Dr.  Thomas 
Addison,  Pacific  Coast  manager  General 
Electric  Company,  who  had  just  re- 
turned from  the  East,  gave  a  talk  on 
"General  Impression  as  to  War  Condi- 
tions, Especially  as  They  Affect  the 
United  States." 

Cleveland  Section,  A.  I.  E.  E.— At  the 
annual  meeting  of  the  Cleveland  Section 
of  the  American  Institute  of  Electrical 
Engineers,  held  on  May  21,  the  following 
officers  were  elected:  C.  M.  Rakestraw, 
chairman;  C.  S.  Ripley,  secretary;  G.  N. 
Lindstrom,  chairman  of  the  papers  com- 
mittee; board  of  managers,  L.  P.  Cre- 
celius,  I.  H.  Van  Horn  and  R.  B.  Chillas. 
Jr. 

St.  Louis  Jovian  League. — Memorial 
Day  addresses  were  the  feature  of  the 
St.  Louis  Jovian  League  luncheon  meet- 
ing May  29.  Colin  M.  Self,  postmaster 
of  St.  Louis,  was  one  of  the  principal 
speakers.  W.  E.  Billmeier,  who  has 
taken  an  active  part  in  promoting  the 
recently  organized  Salesmanship  Club, 
addressed  the  meeting  on  the  "Need  for 
Closer  Co-operation  Between  All  Organ- 
izations." The  officers  of  the  league  sub- 
mitted a  formal  application  to  the  Jo- 
vian Order  for  a  new  charter,  and  char- 
ter No.  20  was  assigned  to  it. 

Cleveland  Electrical  League. — At  the 
annual  election  of  the  league  on  May 
31,  J.  M.  Bateman,  Cleveland  manager 
of  the  Western  Electric  Company,  was 
chosen  president.  The  board  of  direc- 
tors are  as  follows:  Prof.  H.  B.  Dates, 
Case  School  of  Applied  Science;  W.  G. 
McKitterick,  sales  manager  National 
Lamp  Company;  H.  L.  Martien,  presi- 
dent of  the  Martien  Electric  Company; 
M.  H.  Moffett,  district  sales  manager 
of  the  National  Carbon  Company;  E.  H. 
Ott,  sales  engineer  of  the  Westinghouse 
Electric  &  Manufacturing  Company;  G. 
E.  Rogers,  manager  electrical  depart- 
ment of  the  Sterling  &  Welch  Company; 
and  Mathias  Turner,  assistant  general 
manager  of  the  Cleveland  Electric  Illu- 
minating Company. 
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W.  J.  Rose  has  resigned  as  general 
manager  of  the  Alliance  Gas  &  Electric 
Company,  Alliance,  Ohio. 

Charles  Y.  McVey,  who  was  recently 
elected  president  of  the  Ohio  State 
Telephone  Company,  has  resigned  as 
president  of  the  United  States  Tele- 
phone Association  owing  to  his  greatly 
increased  duties  in  his  new  position. 

Fred  Sintes,  superintendent  of  elec- 
tric light  and  power  department  of  the 
W.  M.  Carney  Mill  Company,  Atmore, 
Ala.,  has  resigned  his  position,  to  take 
effect  July  1,  and  has  accepted  a  posi- 
tion with  the  Texas  Company,  Birming- 
ham, Ala. 

C.  R.  Young,  Portland,  Ore.,  has  been 
appointed  sales  manager  of  the  Pacific 
Power  &  Light  Company,  with  head- 
quarters in  Portland.  Mr.  Young  was 
graduated  from  the  Leland  Stanford 
University  in  1910,  after  which  he  be- 
came connected  with  the  engineering 
department  of  the  city  of  Portland.  In 
1911  he  was  appointed  assistant  pur- 
chasing agent  of  the  Pacific  Power 
Company,  from  which  he  advanced  to 
his  present  position. 

George  W.  Robinson,  president  of  the 
Tri-State  Telephone  &  Telegraph  Com- 
pany, St.  Paul,  Minn.,  has  been  elected 
president  of  the  United  States  Inde- 
pendent Telephone  Association  to  suc- 
ceed Charles  Y.  McVey,  who  resigned 
to  devote  his  entire  attention  to  his  new 
duties  as  president  of  the  Ohio  State 
Telephone  Company.  Mr.  Robinson  en- 
tered the  telephone  business  in  1904 
with  the  company  with  which  he  is  now 
president.  In  1910  he  became  vice- 
president  and  treasurer  and  in  1914  was 
elected  president. 

J.  P.  W.  Brown,  for  the  last  twenty 
years  with  the  lighting  department  of 
the  Nashville  (Tenn.)  Railway  &  Light 
Company,  has  been  promoted  to  the 
newly  created  position  of  assistant  gen- 
eral superintendent  of  the  company. 
Mr.  Brown  began  as  switchboard  boy 
with  the  Cumberland  Electric  Light  & 
Power  Company  in  1897.  Two  years 
later,  when  the  company  was  merged 
with  the  Nashville  Railway  &  Light 
Company,  he  was  made  superintendent 
of  the  lighting  and  power  department, 
which  position  he  has  held  continuously 
ever  since.  He  is  a  graduate  of  the 
engineering  department  of  Vanderbilt 
University  and  was  the  first  president 
of  the  Jovian  League  of  Nashville. 

Byron  T.  Burt,  who  has  been  asso- 
ciated with  the  W.  S.  Barstow  interests 
for  the  last  two  years  as  operating  man- 
ager in  charge  of  several  of  the  prop- 
erties of  the  General  Gas  &  Electric 
Company,  has  accepted  a  position  with 
the  Mexican  Light  &  Power  Company 
of  Mexico  City  as  assistant  to  the  chief 
executive  and  the  receiver,  to  assist  in 
the  management,  engineering  and  oper- 
ation of  the  company,  with  headquarters 
at  Mexico  City.  Prior  to  going  with  the 
Barstow  interests  in  the  spring  of  1915, 
Mr.  Burt  was  connected  with  the  South 
American  Trading  Company  as  man- 
ager at  Buenos  Aires  for  a  few  months. 
Mr.  Burt  was  formerly  manager  of  the 
old  Chattanooga  Electric  Company  until 
it's  consolidation  with  the  Chattanooga 
Railway  &  Light  Company.     When  the 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


Chattanooga  &  Tennessee  River  Power 
Company  was  organized  to  construct  the 
hydroelectric  plant  at  Hale's  Bar  on 
the  Tennessee  River  he  was  made  gen- 
eral manager,  which  position  he  held 
until  Jan.  1,  1915,  when  he  resigned  to 
go  to  South  America. 

R.  H.  Ballard,  who  for  some  time  has 
been  secretary  and  assistant  general 
manager  of  the  Southern  California 
Edison  Company,  Los  Angeles,  Cal.,  on 
consolidation  of  the  company  with  the 
Pacific  Light  &  Power  Corporation,  has 
been  elevated  to  vice-president  and  as- 
sistant  general   manager   of  the   com- 


pany. Mr.  Ballard  was  born  at  Hamil- 
ton, Ont.,  in  1875,  and  when  a  boy  of 
fifteen  entered  the  employ  of  the  Thom- 
son-Houston Electric  Company  at  Chi- 
cago. In  1894  he  went  to  Schenectady 
on  the  consolidation  of  the  Chicago  com- 
pany with  the  General  Electric  Com- 
pany. There  he  was  employed  in  the 
treasury  department.  In  1897  he  left 
the  General  Electric  Company  to  enter 
the  employ  of  the  West  Side  Lighting 
Company  at  Los  Angeles  as  bookkeeper. 
Three  years  later  he  became  cashier 
and  office  manager  of  the  Butte  (Mont.) 
Electric  &  Power  Company,  where  he 
remained  until  1904,  when  he  returned 
to  Los  Angeles  to  accept  a  position  as 
auditor  of  the  predecessor  of  the  com- 
pany he  is  now  with,  namely,  the  Edison 
Electric  Company.  Since  then  he  has 
passed  through  successive  stages  to  the 
position  he  now  holds  with  the  Southern 
California  Edison  Company.  Mr.  Bal- 
lard is  one  of  the  leading  figures  in  Pa- 
cific Coast  utility  work  and  was  the  first 
president  of  the  Pacific  Coast  Section  of 
the  N.  E.  L.  A.  At  the  recent  annual 
convention  of  the  National  Electric 
Light  Association  he  was  elected  second 
vice-president. 


L.  A.  Bafford,  cashier  of  the  Pacific 
Power  &  Light  Company,  Toppenish, 
Wash.,  has  been  promoted  to  the  posi- 
tion of  manager  for  the  company  at 
Sunnyside,  Wash. 

W.  A.  Brackenridge  retains  his  posi- 
tion of  vice-president  and  general  man- 
ager of  the  Southern  California  Edison 
Company  in  its  consolidation  with  the 
Pacific  Light  &  Power  Corporation. 

William  Hodge,  who  for  the  past 
twelve  years  has  been  manager  of  the 
Cornwall  Street  Railway,  Light  &  Pow- 
er Company  and  the  Stormont  Electric 
Light  &  Power  Company,  Ltd.,  at  Corn- 
wall, Ontario,  has  resigned  and  will  de- 
vote his  time  to  consulting  work  on  the 
local  utility  properties. 

S.  E.  Dillon,  who  was  elected  presi- 
dent of  the  Arkansas  Association  of 
Public  Utility  Operators  at  the  recent 
annual  convention  held  at  Pine  Bluff,  is 
general  manager  of  the  Citizens'  Elec- 
tric Company,  Hot  Springs,  Ark.  Mr. 
Dillon  took  charge  of  the  management 
of  the  Hot  Springs  utilities  in  1911. 

C.  V.  Peeling,  manager  of  the  Oshawa 
(Ont.)  Electric  Light  Company,  one  of 
the  properties  operated  by  the  Hydro- 
Electric  Power  Commission  of  Ontario, 
has  been  appointed  manager  of  the 
Cornwall  Street  Railway,  Light  &  Pow- 
er Company  and  the  Stormont  Electric 
Light  &  Power  Company,  Ltd.,  at  Corn- 
wall, Ont.,  succeeding  William  Hodge, 
resigned. 

Dr.  William  Marconi,  who  is  a  mem- 
ber of  the  commission  now  visiting  the 
United  States  in  behalf  of  the  Italian 
government  to  co-operate  with  the 
federal  government  in  laying  plans  for 
the  war,  received  on  Wednesday  the 
honorary  degree  of  doctor  of  science 
from  Columbia  University  in  recogni- 
tion of  his  contribution  to  the  world's 
means  of  transmitting  intelligence.  Dr. 
Marconi  was  born  at  Griffone,  near 
Bologna,  Italy,  April  25,  1874.  In  1895 
he  made  his  first  experiments  in  wire- 
less telegraphy  and  put  them  into  prac- 
tical use  in  England  in  the  following 
year.  He  first  sent  a  radio  message 
across  the  English  Channel  in  1899  and 
across  the  Atlantic  in  1901.  Since  that 
time  he  has  further  perfected  long-dis- 
tance radio-telegraphy,  the  value  of 
which  is  now  fully  recognized.  For  his 
research  and  accomplishment  Dr.  Mar- 
coni has  received  recognition  from  many 
governments  and  seats  of  learning.  The 
greatest  international  prize  that  can  be 
won  by  any  scientist,  the  Nobel  prize 
for  physics,  was  shared  by  him  in  1909 
with  Professor  Braun.  In  1914  he  was 
elected  a  senator  in  the  Italian  Parlia- 
ment. Among  the  various  decorations 
bestowed  on  him  is  that  of  honorary 
knighthood  of  the  Grand  Cross  of  the 
Victorian  Order. 


Obituary 

Arthur  Gunn,  president  of  the  We- 
natchee  Valley  Gas  &  Electric  Company 
of  Wenatchee,  Wash.,  was  instantly 
killed  on  May  24  when  his  auto  over- 
turned. Mr.  Gunn  had  been  associated 
with  the  Wenatchee  Valley  company 
since  1896,  during  that  time  serving  for 
one  session  in  the  Legislature. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies     Notes  on  Industrial  Activities  <m<l  Business  Methods 


PRESENT  INDICATIONS 

POINT  TO  FAN  SHORTAGE 

Sonu-  Manufacturers  Have  Already  Sold  Their  Entire 

Output    of    191 7    Models — Demand 

Dependent  on  Weather 

\t  the  present  writing  indications  point  to  ■  shortage  of 

electric  Cans  this  summer.      Already  there  arc  reasons  to   be 

lieve  that  several  manufacturers  have  sold  their  entire  oul 
put   of   L917   models.     Moreover,  it   is  known  thai   certain 
manufacturers  have  received  a  number  of  excellent  orders 

Of  late  which  they  have  had  to  turn  down.  It  is,  therefore, 
evident  thai  even  at  this  early  date  the  shortage  is  begin- 
ning to   be   manifest. 

So  far  as  the  manufaeturers  are  eoncerned,  the  selling 
season  for  fans  has  only  a  few  more  weeks  to  run.  Ordi- 
narily the  trade  has  made  its  purchases  by  July  1.  This  year 
the  trade  generally  entered  the  market  for  fans  earlier  than 
usual.  Last  year  was  fan  year,  and  as  a  result  the  stocks 
of  the  country  were  pretty  well  cleaned  out  and  conse- 
quently jobbers  made  early  contracts.  Also  there  was  some 
apprehension  on  the  part  of  the  trade  as  regards  deliveries. 
It  was  felt  that  the  earlier  the  order  was  placed  the  better 
chance  one  had  of  receiving  stock  on  time. 

The  demand  from  the  trade  this  year  has  been  excellent, 
and  were  it  not  for  existing  industrial  conditions,  the  busi- 
ness transacted  would  be  much  larger.  Inability  to  obtain 
sufficient  raw  materials  and  labor  shortage  and  instability 
acted  in  a  certain  measure  to  curtail  production. 

How  acute  the  threatened  fan  shortage  actually  will  be- 
come depends,  of  course,  in  large  measure  on  the  weather 
of  the  coming  three  months.  If  there  is  a  prolonged  hot, 
dry  spell  stocks  will  undoubtedly  be  insufficient.  On  the 
other  hand,  if  a  season  similar  to  the  summer  of  1915  occurs, 
then   the   supply    will    probably   be   ample. 


ELECTRICAL  EXPORTS  PASS 

$5,000,000  MARK  IN  MARCH 

Total  for  First   Quarter  of  Current   Year  Amounts 

to  $13,638,356,  Which  Is  at  the  Rate  of 

$55,000,000   a    Year 

Another  record  for  electrical  exports  was  smashed  in 
March,  when  the  value  of  electrical  merchandise  shipped 
abroad  was  $5,199,163.  This  is  the  first  time  that  the 
monthly  exports  of  electrical  goods  have  passed  the  five- 
million-dollar  mark.  In  this  foreign  business  the  electrical 
trade  is  fast  making  and  breaking  records.  It  was  only  in 
September  last  that  the  four-million-dollar  mark  for  monthly 
exports  was  first  passed.  March  exports  were  more  than 
80  per  cent  greater  in  value  than  March,  1916,  exports. 

Exports  of  batteries,  arc  lamps,  telegraph  instruments  and 
miscellaneous  merchandise  were  larger  than  in  any  previous 
month.  The  exports  of  miscellaneous  equipment  were  prac- 
tically one-half  the  value  of  the  entir    month's  trade. 

For  the  first  quarter  of  the  current  year  electrical  ex- 
ports amounted  to  $13,638,356,  in  comparison  with  $8,- 
148,238  for  the  corresponding  period  of  1916.  Should  the 
volume  of  business  transacted  during  the  first  three  months 
of  this  year  be  maintained  during  the  remaining  nine 
months,  the  exports  for  the  year  will  total  up  in  the  neigh- 
borhood of  $55,000,000. 

During  the  nine  months  ended  March,  1917,  the  value  of 
electrical  exports  was  $36,992,204,  which  is  but  a  few  million 
dollars  less  than  the  record  total  for  the  entire  twelve 
months   of  1916;   for  the  nine  months  ended   March.   1916, 


-  >8,    and    loi     ih,.    nine    month      ended    March,     P.M.,, 

092. 

Wlnle    it     is    evident     that     electrical    goods    are    ben 
ported   more   freely  and   in   greater   volume   than   at    any   time 

previous  to  the  war,  it  must  not  he  concluded  thai  the  in- 
crease is  represented  truly  by  the  figures  here  presented. 
In  fact  the  actual  increase  in  trade,  the  volume  of  good 
••eld.  1  much  smaller  than  the  figures  would  lead  one  to  Re- 
lieve. The  figures  show  values  only,  and  since  numerous  in- 
creases in  price  have  gone  into  effect  during  the  last  year 
and  a  half,  a  considerable  part  of  the  apparent  inci 
shown  in  the  figures  is  thus  accounted  for. 

That  these  figures  are  not  larger  than  they  are  is  owing 
entirely  to  the  swamped  condition  of  the  American  factoi 
The  foreign  market  for  American  electrical  goods  has  been 
almost  limitless.  Domestic  demand  and  inability  to  produce 
more  than  so  much  prevented  American  manufacturers  from 
seeking  foreign  business  as  actively  as  otherwise  might  have 
been  the  case. 

The  accompanying  figures  were  furnished  by  the  Bureau 
of  Foreign  and  Domestic  Commerce,  Washington,  D.  C: 

, — Nine  Months  Ended-> 

, March ^  March 

Articles  1916  1917  1916  1917 

Batteries    $157,497      $380,992     $1,084,421     $2,150,150 

Dvnamos  or  genera- 
tors              72,022         132,760        1,037,735        1,876,824 

Fans     18,376  18,004  252,842  272,768 

Insulated  wire  and 
cables    269,606         719,639       2,188,763       5,277,206 

Interior  wiring  sup- 
plies, etc.,  includ- 
ing   fixtures    69,981  80,579  698,952  776,775 

Lamps: 

Arc    3,191  4,015  15,359  11,808 

Carbon-filament    ...  9,548  12,505  125,441  109,455 

Metal-filament    86,894         176,577  878,973       1,224,751 

Meters  and  other 
measuring  instru- 
ments      63,824  99,509  571,945  781,486 

Motors    473,771         572,733        3,196,582        4,174,965 

Telegraph  instru- 
ments (including 
wireless   apparatus)         19,703         135,775  115,820  327,487 

Telephones     180,534         151,739  734,642        1,306,847 

Transformers      87,520         116.347  694,469  856,793 

All    other    1,372,408      2,597,989        9,440,154      17,844,889 

Total     $2,884,875   $5,199,163   $21,036,098   $36,992,204 


STANDARDIZATION  OF  CORDS 

AND  PLUGS  FOR  APPLIANCES 

Recommendations  by  N.  E.  L.  A.  Sub-committee  Do 

Not    Specify    Any    Particular    Types 

for    Such    Equipment 

Standardization  of  electrical  equipment  is  constantly  re- 
reiving  more  attention.  Until  recently  the  electrical  indus- 
try was  more  than  prolific  in  new  devices.  When  the  war 
was  yet  young  it  became  more  and  more  apparent  that  be- 
hind the  standardization  of  electrical  goods  and  products 
there  was  a  well-founded  economic  as  well  as  an  operating 
reason.  The  manufacturers  have  been  working  as  hard  as 
possible  on  standardization  schemes  and  have  made  remark- 
able progress.  There  has  been  good  co-operation  between 
the  American  Institute  of  Electrical  Engineers  and  the 
manufacturers,  but  this  has  mostly  been  in  the  larger  ap- 
paratus. 

Quite  recently  a  move  was  made  by  the  wiring  committee 
of  the  National  Electric  Light  Association  toward  standard- 
ization of  cords  and  plugs  for  appliances.  A  sub-committee 
on  this  matter,  headed  by  Dorsey  R.  Smith,  made  the  fol- 
lowing recommendations  at  the  recent  annual  convention  of 
the  association: 

"That  all  table  devices  such  as  percolators,  toaster  stoves 
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and  grills  be  equipped  with  a  standard  cord  and  plug;  that 
the  socket  end  and  the  appliance  end  of  such  cords  be  inter- 
changeable; that  irons  and  kitchen  utensils  such  as  broilers 
should  have  a  standard  cord  and  plug  interchangeable  for 
like  devices;  that  vibrators,  hair  dryers  and  curling  irons 
have  a  standard  plug  for  the  appliance  end,  and  for  the 
socket  end  the  same  standard  plug  recommended  for  irons 
and  table  devices." 


SUPPLY  OF  PLATINUM 

APPARENTLY  ADEQUATE 

Census   of   Immediately   Available    Unmanufactured 

Stocks  Now  Being  Taken  by  United 

States  Government 

A  census  of  stocks  of  unmanufactured  platinum  in  the 
United  States  that  can  be  considered  as  immediately  avail- 
able is  now  being  taken  by  the  United  States  Geological  Sur- 
vey. From  the  information  already  available  it  would  ap- 
pear that  there  are  supplies  of  platinum  sufficient  to  meet 
such  extensions  of  contact-process  plants  as  may  be  required 
immediately,  while  still  leaving  a  surplus  for  all  ordinary 
requirements. 

The  available  supply  of  platinum  in  the  United  States 
appears  to  be  adequate  to  meet  immediate  needs,  but  it  is 
emphasized  by  the  Geological  Survey  that  new  demands 
may  arise  at  any  time  which  the  present  stocks  of  platinum 
in  this  country  could  not  meet. 


INCREASE  IN  VOLUME 

OF  JOBBERS'  STOCKS 

Canvass  of  Eastern  Supply  Men  Shows  an  Average 
Increase  Over  Normal  in  the  Neighbor- 
hood of  40   Per  Cent 

Ever  since  the  fall  of  1915,  when  deliveries  began  to 
lengthen  out,  jobbers  have  been  carrying  larger  stocks  of 
electrical  goods  than  under  normal  conditions.  In  order  to 
find  out  how  much,  on  the  average,  jobbing  stocks  had  in- 
creased in  volume  a  canvass  was  recently  made  of  Eastern 
jobbers. 

As  was  to  be  expected,  this  canvass  showed  a  wide  varia- 
tion in  the  amount  of  additional  stock  jobbers  are  required 
to  carry.  Some  jobbers  have  been  carrying  a  stock  just 
twice  as  large  as  normal,  while  the  stocks  of  others  are  no 
larger  to-day  than  they  were  prior  to  the  war. 

The  canvass  revealed,  however,  that  on  the  average  it 
has  been  necessary  for  Eastern  jobbers  to  carry  a  stock  in 
the  neighborhood  of  40  per  cent  larger  in  volume  since  the 
fall  of  1915.  It  is  doubtful  if  this  figure  will  hold  for  other 
sections  of  the  country.  In  the  Far  West  and  along  the 
Pacific  Coast,  for  example,  there  is  every  reason  to  believe 
that  the  average  stock  is  much  more  than  40  per  cent  larger 
than  normal.  In  fact,  it  would  not  be  surprising  if  100 
per  cent  were  much  nearer  the  real  condition  in  this  section 
of  the  country. 

The  Far  West  is  remote  from  the  manufacturing  centers 
of  the  country  and  has  to  rely  almost  entirely  on  long 
freight  hauls  for  its  goods.  While  deliveries  have  been  so 
poor  and  railroad  freight  service  in  such  a  congested  con- 
dition, with  a  large  shortage  in  available  rolling  stock, 
Western  jobbers  have  found  deliveries  so  long  and  so  un- 
certain that  stocks  had  to  be  increased  to  a  great  extent  in 
order  to  be  able  to  supply  customers. 

In  the  Central  West  it  is  probably  true  that  stocks  have 
had  to  be  increased  slightly  more  than  in  the  East,  although 
in  some  parts  of  the  South  business  has  been  so  poor  that 
some  jobbers  have  not  thought  it  advisable  to  further  in- 
crease stocks. 

These  figures,  of  course,  refer  to  the  entire  stock.  In 
separate  portions  of  the  stock,  of  course,  different  conditions 
exist,  dependent  largely  on  volume  of  demand,  distance  from 
source  of  supply  and  ability  of  manufacturer  to  supply 
goods  in  a  reasonable  time. 

Furthermore,  it  is  well  known  that  in  certain  portions 
of  the  stock  supplies  are  far  below  what  is  desired.     This 


situation  in  incandescent  lamps  and  rubber-covered  wire 
has  been  particularly  acute  in  certain  sections  of  the 
country  at  various  times. 

Of  course,  owing  to  the  increased  cost  of  supplies  and 
therefore  the  additional  amount  of  capital  that  must  be 
tied  up  in  stock,  jobbers  generally  have  been  very  careful 
not  to  increase  their  stocks  any  more  than  has  been  neces- 
sary. There  have,  naturally,  been  exceptions,  but  manu- 
facturers through  their  credit  departments  early  realized 
that  it  was  dangerous  to  allow  the  trade  to  stock  beyond 
its  ability  to  carry  the  investment,  even  though  there  was 
a  brisk  demand,  and  consequently  limited  jobbers  as  far  as 
was  advisable  to  their  financial  ability  to  carry  this  stock. 

While  deliveries  continue  to  be  as  long  as  they  now  are 
and  as  uncertain,  it  is  evident  that  jobbers  will  find  little 
opportunity  to  reduce  the  amount  of  stock,  provided  always, 
of  course,  that  the  demand  does  not  fall  off. 

The  jobbers  practically  are  forced  to  carry  stock  for  the 
contractor  and  dealer.  These  two  elements  of  the  trade,  as 
a  rule,  buy  only  as  required.  They  do  not  stock  up  ahead 
to  any  great  amount,  and  during  this  period  of  poor  de- 
liveries have  made  little  or  no  change  in  the  customary 
practice,  but  have  gone  to  the  jobber  for  goods  as  wanted. 
In  fact,  owing  to  the  advanced  prices  numerous  instances 
exist  where  the  contractor  and  dealer  have  recently  de- 
pended more  than  ever  before  on  the  jobber  to  carry  their 
stocks. 


EXISTING  CONDITIONS 

IN  THE  METALS  MARKET 

Copper  Is  Strengthened  by  Purchases,  Tin  Is  Down 

Somewhat,  and  Business  in  Spelter 

Market   Is    Stagnant 

A  well-defined  buying  movement  for  a  few  days  sent  cop- 
per prices  up  a  bit,  but  toward  the  end  of  last  week  they 
receded  to  a  level  slightly  higher  than  for  the  previous 
week.  The  market,  however,  is  still  wondering  what  the 
federal  and  allied  governments  purpose  to  do  regarding 
future  requirements.  Producers  have  had  no  intimation  of 
how  much  will  be  needed  nor  how  much  the  government  will 
be  willing  to  pay.  There  is  a  feeling,  however,  that  the 
price  of  16  2/3  cents  at  which  the  government  contracted  for 
earlier  requirements  will  not  hold,  but  that  the  government 
will  probably  be  willing  to  pay  around  25  cents  a  pound. 

Strikes,  fires,  etc.,  have  held  up  production  somewhat,  but 
at  this  writing  word  has  been  received  from  most  of  the 
prominent  producers  that  the  men  are  going  back  to  work. 

The  spelter  market  is  stagnant.  Neither  buyers  nor  sell- 
ers seem  inclined  to  do  business.  Quotations  on  tin  have 
fallen  from  the  higher  prices  of  a  few  days  ago.  There 
seems  to  be  little  change  in  the  lead  market,  the  high  prices 
still  prevailing. 

Nominal  quotations  on  electrolytic  copper  were  as  follows 
on  June  4:  June,  32.75  cents;  July,  31.75  cents;  third  quar- 
ter, 30  cents;  fourth  quarter,  29  cents. 


NEW   YORK   METAL  MARKET   PRICES 

, May  28 N      , June  4 , 

Selling  Prices  Selling  Prices 

Bid             Asked  Bid       Asked 

Copper :                                                           £       s     d  £       s     d 

London,   standard   spot 130     0     0  130     0     0 

Prime   Lake    31.50       to  32.50f  31.00  to  32.001 

Electrolytic     32.25       to  32.75f  32.50  to  33. 00t 

Casting     30.50       to31.00f  30.50  to  31. 00t 

Copper  wire   base    37.00      to  38.00f  37.00  to  38.001 

Lead    10.00  10.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 19.00  19.00 

Spelter,  spot    9.42y2  to    9.67^.  9.55  to    9.G7 '.. 

Tin,    Straits   65.00  61.00t 

Aluminum,  98  to  99  per  cent.. 56. 00      to  58.00t  56.00  to  58. 00f 

OLD    METALS 

Heavy   copper  and   wire 28.00      to  28.50  28.00  to  28.50 

Brass,    heavy    17.50       to  IS. 00  17.50  to  18.00 

Brass,    light    14.25       to  14.75  14.25  to  14.7". 

Lead,   heavy    9.00      to    9.25  9 .25  to    9.75 

Zinc,    scrap    7.25       to    7.50  7.25  to    7.50 

f  Nominal. 
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Current  Prices  of  Electrical  Supplies 

NEW  YORK  AND  CHICAGO  QUOTATIONS 
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ARMORED      CONDUCTORS,      FLEXIBLE 
STEEL 

Singh  -Conductor 

Llatper 

•  '-l'',  i ••( 

M,u IGl.oo 

•so" 71.00 

s"" 

so   « L06.00 

""*•;•. n  .  00 

stranded 

,ra  »«)«•'> .'.'.'.'.;  11*5.00 

stranded 160  00 

«|'"»>«j«J 806  00 

stranded B1600 

nrfn-Conrfuotor 

»}W 104.00 

■?JM 135.00 

solid 185  00 

stranded -.-.-  ,,,, 

stranded *  q7n'/>n 

stranded ! . .  .' .' !  ! .' ! .'  l7t00 

NET   PRICE  PER  1000   FT.— NEW  YORK 

Single -Conductor 

No.    14   solid: 

CoUS  to^onn00^1    $54.90  to  167.16 

LOU    to    1000    ft 48  80  to     Mi7 

No.   12  solid:  °    5917 

oSlStoh?nnn0«    63.90  to    78.10 

Coil   to   1000   ft 56.80  to    68.87 

Twin-Conductor 

No.   14   solid: 

r£n%£ha™nCO«     $78.00  to  $114.40 

CONotO120so0lid-. ?5-°0tO    100-88 

rSfl8tnhiannnCOft1    121.50  to    148.50 

Coil  to  1000  ft 108.00  to    120.95 

NET    PRICE    PER    1000    FT.— CHICAGO 
Single-Conductor 
No.  14  solid : 

No.    12   solid:  *8.J>0to     54.90 

Less    than    coil     60  35  to    78  in 

con  to  iooo  ft :  rdH°0  Hl°0 

Twin-Conductor 

No.  14  solid: 

Less   than   coil    $85.00  to  $114  40 

Coil  to  1000  ft \7.50  to       93.60 

No.    12   solid: 

Less   than   coil    114  75  to    14S^n 

Coil  to  1000  ft 108  00  to    lllio 


ATTACHMENT      PLUGS— CONTI  NU  ED 
DISCOUNT     CHICAGO 
I  •        than    1/:,   rtd.    pkg. : 

lamln  No    908   12% 

!'llM"  "    go     .106 L0%  to  +  10% 

Bryant     No.     700     +20% 

G.    E.    50996    +20% 

1/5   to                            +Z0% 

Benjamin    No.     903     20% 

Benjamin    No.     903     44% 

Hubbell   No.    5406    34% 

Bryant    No.     700     ....'.  30% 

Q-    E.    50996     30% 

BATTERIES,    DRY 
NEW  YORK 


Each  Net 
Less  than  12 
12    to    50 
50    to    barrel. 
Barrel    lots 


No.  6 

Regular 

$0.35 

.30 

.28 

.24 


CHICAGO 

„  No.  6 

Each  Net  Regular 

Less  than  12    .  .  .  $0  35 

12    to    30     30 

50  to  barrel 255to.26i4 

Barrel    lots 


No.  6 
Ignitor 
$0.35 
.30 

.28   to  .29 
.24 


No.  6 
Ignitor 
$0.35 
.30 

265  to  .27% 


CONDUIT,      NON-METALLIC     FLEXIBLE 
—CONTINUED 

DISCOUNT  PER  1000  FT.— NEW    YORK 

Less  Than       $15  to  $60       $60  to  $  1 B0 
7/32-in.  '15L,8t  Ll8t  Li8t 

K -la  ^etto33%%   45%  to  50%   53%  t, 

Netto33V6%   45%  to  50%   53%  to  55% 
NET  PER   1000   FT.— CHICAGO 

Less  Than  $15  to  $60   $60  to  $150 
n  ,o„  ,      «„  *15  L'81  List  LAai 

7/32-in.    $36.67  to  $55.00      $27.50  $2475 

%-in..      40.00  to    60.00       30.00  27.00 

CONDUIT,     COUPLINGS     AND     ELBOWS 
RIGID     IRON 


Size,   in. 
% 


.24    to. 24%      .25    to  .25% 
CONDUIT,     METALLIC     FLEXIBLE 


1.  . 
1% 
1% 

2.  . 
2% 

3.  . 


Conduit,  List 
per  Foot 

$0.08^ 

08% 

08% 

11% 

17 

23 

27% 

37 

58% 

76% 


Size,    In. 

5/16 

% 

% 


Ft.  per  Coil 

250 

250 

100 

50 

1% 25-50 

L, 25-50 

2% 25-50 


List  per 
100  Ft. 
$5.00 
7.50 
10.00 
13.00 
21.00 
26.00 
35.00 
45.00 
52.00 


% 


1.. 

1% 
1% 

2.  . 
2%, 

3.  .. 


Couplings,  List     Elbows 

$0.05  $0 

06 

07 

10 

13 

17 

21 

28  1' 

40 

60  4* 


,  List 

.19 

.19 

.19 

,25 

37 

45 

60 

10 

80 

80 


DISCOUNT— NEW    YORK 


ATTACHMENT     PLUGS 

D      •              „       ««o                      std-  PkS-  List 

Benjamin    No.    902    100  $0  25 

Hubbell  No.   5406 200  10 

Bryant    No.    700 100  '25 

G.    E    50996     250  .22 


DISCOUNT— NEW    YORK 

Less  than  1/5  std.  pkg. : 

Benjamin   No.    903..    . 

Hubbell   No.    5406 +  10% 

Bryant    No.    700     +20% 

G.    E    50996    +20% 

1/5   to   std.   pkg.;  -T'v/o 

Benjamin  No.   903 

Hubbell   No.    5406    i.b'% 

Bryant    No.     700     ' 

G.    E.    50996    

Std.  pkg. :  

Benjamin   No.    903    .  . 

Hubbell   No.    5406    

Bryant    No.    700    

G.    E.    50996    


12% 
to  20% 
to  10% 
to  10% 

20% 

to  20% 

20% 

20% 

44% 
34% 
34% 
34% 


DISCOUNT    PER    1000    FT— NEW    YORK 

Less  than       Coil  to 
,/    •  ,  Coil  1000  Ft 

%-in.    single  strip 

%-in.  double  strip.  . 

2  "J2*  lin£1,e    slrip  ■  ■  £e*  t°  20 '%     4  %  'to"  25  % 
%-in.  double  strip.  .Net  to  10%      4%  to  20% 

DISCOUNT    PER    1000  FT.— CHICAGO 
Less  than  Coil  to 

,,    .        .      ,  Coil  1000  Ft. 

%-in.  single 

aiSt^     ■.•    $71.25  to  $75.00      $60.00  to  $63.75 
% -in.  double 

%-fnrisingle     75-0°  t0    ^^       675°  t0    71"25 

%-inriPdouble  95-°°  t0  10°-00       80-°°  t0    8500 
strip    ...    100.00  to  105.00       90.00  to    95.00 

CONDUIT,     NON-METALLIC     FLEXIBLE 


Less   than    25 OO^.^10-      %  ^  V*"' 

2500  to  5000  lb 9%  ■£% 

(For   galvanized    deduct    six   points   from 
above  discounts.) 

DISCOUNT— CHICAGO 
Less  than  %  In- to  %  In.      %  In.  to  3  In. 

2500   lb 3. 8%  to    7.8%    5  8%  to    9  8# 

1500  to  5000  lb.6.8%  to  10.8%   8  8%  to  128% 

(For   galvanized    deduct   six   points   from 
above  discounts.)  *•«"««   uom 


Net 


FLATIRONS 
NEW  YORK 


$3.15  to  $3.50 

CHICAGO 

Net     $2.80  to  $3.85 


Size,  in.  List,  per 

Foot 

7/32 $0.05% 

% 06 

% 09 

% 12 

f's 15 

% 18 


Size.,  in     List,  per 
Foot 

1 $0.25 

1% 33 

1% 40 

1% 47 

2 55 

2y* 65 


3 -amp 
35-amp. 
65-amp, 

110-amp. 

2  25 -amp. 

450-amp, 


FUSES,      INCLOSED 

250-Volt  Std.  Pkg. 

to     30-amp 100 

to     60-amp 100 

to  100-amp 50 

to  200-amp 25 

to  400-amp 25 

to  600-amp 10 

600-Volt 

to     30-amp 100 

to     60-amp 100 

to  100-amp 50 

to  200-amp 25 

to  400-amp 25 


3-amp. 

35-amp. 

65-amp. 
110-amp. 
225-amp.  „ 
450-amp.  to  600-amp 


10 


List 

$0.25 

.35 

.90 

2.00 

3.60 

5.50 

$0.40 
.60 
1.50 
2.50 
5.50 
8.00 
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FUSES,    INCLOSED— CONTINUED 
DISCOUNT— NEW   YORK. 

Less   than    1/5    std.    pkg 28% 

1/5   to  std.   pkg 38  % 

DISCOUNT— CHICAGO 

Less  than   1/5  std.  pkg 28% 

1/5   to   std.   pkg 38% 

FUSE    PLUGS 
3-Amp.  to  30-Amp. 

NEW  YORK 

Per  100  Net 

iLess  than   1/5   std.   pkg $5.75  to  $6.30 

1/5   to  std.    pkg 4.50  to    5.25 

Standard  package,  500.     List,  $0.07. 

CHICAGO 

Per  100  Net 

Less  than  1/5  std.  pkg $6.25 

1/5    to   std.    pkg 5.25 

Standard   package,    500.   List,    $0.07. 

LAMPS,    MAZDA 

105   to   125    Volts 

List, 

Regular,    clear :                  Std  Pkg.  Each 

10  to  40-watt — B 100  $0.27 

60-watt — B 100  .36 

100-watt — B 24  .65 

75-watt — C 50  .65 

100-watt — C 24  1.00 

200-watt — C 24  2.00 

300-watt — C 24  3.00 

Round  bulbs,  3%  in.,  frosted: 

15-watt— G  25 50  .50 

25-watt — G  25 50  .50 

40-watt— G  25 50  .50 

Round  bulbs,   3%   in.,  frosted: 

60-watt— G  30 24  .72 

Round  bulbs,   4%    in.,  frosted: 

100-watt— G  35 24  1.05 

105    to   125    Volts 

DISCOUNT— NEW    YORK 

Less  than  std.   pkg Net 

Std.    pkg 10% 


DISCOUNT — CHICAGO 

Less    than    std.     pkg Net  list 

Std.   pkg 10% 

LAMP    CORD 
Cotton-Covered,   Type  C,  No.   18 

NEW    YORK 

Per  1000  Ft.  Net 

Less  than  coil  (250  ft.) $30.00  to  $35.17 

Coil  to   1000   ft 21.00  to    26.73 

CHICAGO 

Per  1000  Ft.  Net 
Less  than  coil  (250  ft.)..  $37.52  to  $38.16 
Coil  to   1000  ft 28.14  to    28.62 

LAMP  GUARDS,  WIRE 
NEW  YORK 

Per  100  Net 
Less     than     50,     Matthews, 

16-cup    $18.00  to  $20.00 

Less    than     1/5     std.     pkg. 

Hubbell     25.50  to    29.00 

Less      than       36,       60-watt 

Loxon    20.00  to    25.00 

CHICAGO 

Per  100  Net 
Less     than     50,     Matthews, 

16-cp $20.00 

Less     than     1/5     std.     pkg. 

Hubbell     $22.50  to    28.35 

Less      than       36,       60-watt 

Loxon    25.00  to    30.00 

OUTLET     BOXES 
Union  Black,  List, 

Cat.  No.  per  100 

101    $30.00 

102    30.00 

103    25.00 

106    20.00 

Union  Galv.,  List, 

Cat.  No.  per  100 

101    $30.00 

102    30.00 

103    25.00 

106    20.00 

DISCOUNT — NEW    YORK 

Black  Galvanized 
Less  than 

$10.00    list    List  to  33%  List  to  27% 

$10.00   to   $50.00   list 42%  37% 

DISCOUNT— CHICAGO 

Black         Galvan- 
ized 

Less  than  $10.00  list 40%  35% 

$10.00    to    $50.00    list 50%  45% 


PIPE     FITTINGS 

Condulets.  V.V.,  Unilets  and   Similar 

DISCOUNT— NEW    YORK 

Less    than    1/5    std.    pkg 10% 

1/5    to    std.    pkg 20% 

Std.   pkg 30  % 

I  'I  SCOUNT— CHICAGO 

Less  than   1/5  std.  pkg 10% 

1/5   to  std.    pkg 20% 

Std.   pkg 30% 

PORCELAIN      CLEATS— UNGLAZED 
2  and  3   Wire 
NEW    YORK 

Per  1000 
Net 
Less    than    1/5    std.    pkg.  ..  .$14.00  to  $20.00 

1/5   to  std,  pkg 13.00  to    15.10 

Standard   package,    2200.      List   per   1000, 
$20. 

CHICAGO 

Per  1000 
Net 

Less  than  1/5  std.  pkg $14.00  to  $18.00 

1/5    to   std.    pkg • 13.00 

Standard   package,    2200.      List   per   1000, 
$20. 


PORCELAIN     KNOBS 
NEW   YORK 


Per  1000  Net 
Less  than 

1/5    std.    pkg.  . . 
1/5   to   std.    pkg. .  . 


5Va  N.C.—  Nail-it— 
Solid  •         N.C. 

Std.  Pkg.  Std.  Pkg. 
3500  4000 


510.50  to  $24.50 
9.75  to    12.15 


$21.50 
28.50 


CHICAGO 

5y2  N.C— Solid 
Std.  Pkg.  3500 
Per  1000  Net 
Less  than 
1/5  std. 

pkg $10.50  to  $18.00 

1/5  to  std. 

pkg 9.00  to      9.75 


Nail-it — N.C. 
Std.  Pkg.  4000 


$20.75  to  $28.00 
16.30  to    21.50 


SOCKETS    AND     RECEPTACLES 

Std.  Pk.  List 

i^-in.   cap  key  socket 500  $0.33 

Mi -in.    cap    keyless    socket.  .500  .30 

Vs-in.  cap  pull  socket 250  .60 

DISCOUNT — NEW    YORK 

Less    than     1/5     std.     pkg Net 

1/5   to  std.  pkg 15%  to  20% 

DISCOUNT— CHICAGO 

Less  than  1/5  std.  pkg Net  to  15% 

1/5   to  std.   pkg 15% 

SWITCHES,    KNIFE 

250-Volt,   Front    Connections,   No    Fuse 

Perkins   or   Trumbull   Type   A :  List 

30-amp.   S.    P.    S.    T $0.80 

60-amp.   S.   P.   S.   T 1.20 

100-amp.   S.   P.   S.   T 2.25 

200-amp.   S.   P.   S.   T 3.48 

300-amp.    S.   P.   S.   T' 5.34 

30  amp.   D.   P.    S.   T 1.20 

60-amp.  D.   P.   S.  T 1.78 

100-amp.   D.   P.   S.   T 3.38 

5.20 
8.00 
1.80 
2.68 
5.08 
7.80 


200-amp.   D.   P.  S.  T.  . 
300-amp.  D.  P.   S.   T. 


30-amp. 

60-amp. 
100-amp. 
200-amp. 
300-amp. 


P.  S. 

P.  S. 

P.  S. 

P.  S. 


T. 
T. 
T. 
T. 


P.    S.    T 12.00 

Perkins  Type  B  or  Trumbull  Type  C : 

30-amp.  S.   P.   S.   T 0.42 

60-amp.  S.  P.  S.  T 0  74 

100-amp.  S.   P.    S.   T 1.50 

200-amp.  S.   P.   S.   T 2.70 

30-amp.  D.   P.   S.  T 0  68 

60-amp.  D.  P.  S.  T l  22 

100-amp.  D.   P.   S.   T.  .• 2  50 

200-amp.  D.   P.   S.   T 4*50 

30-amp.  3    P.    S.    T 102 

60-amp.  3    P.    S.    T i  84 

100-amp.  3    P.    S.    T 376 

200-amp.  3    P.    S.    T 6.76 

DISCOUNT— NEW  YORK 

Type  A,  Perkins  or  Trumbull : 

Less   than    $10   list    +50% 

$10  to   $25   list 11%  to  15% 

$25  to  $50  list 14%  to  18% 

Type  B,  Perkins,   or  Type  C,  Trumbull : 

Less    than    $10    list 5% 

$10   to   $25  list 16%  to  20% 

$25  to  $50  list 24%  to  28% 


SWITCHES,     KNIFE— CONTINUED 
D I  SCOUNT — CHICAGO 

Type  A,  Perkins  or  Trumbull : 

Less   than    $10    list Net  to +5% 

$10   to   $25   list 11%  to  15% 

$25   to  $50   list 14%  to  18% 

Type  B,  Perkins,  or  Type  C,  Trumbull  : 

Less  than  $10  list   5%  to  10% 

$10   to   $25    list 16%  to  20% 

$25    to    $50   list 24%  to  28% 

SWITCHES,     SNAP    AND     FLUSH 


5-Amp.     and 


10-Amp.,     125-VoIt     Snap 
Switches 


5-amp 

5 -amp 
10-amp 
10-amp. 

5-amp., 
10-amp., 
10-amp., 

10-Amp 

10-amp. 
10-amp. 
10-amp. 


Std.  Pkg.  List 

single  pole 250  $0.28 

single-pole,  ind....    250  .32 

eingle-pole    100  .48 

single-pole,   ind....    100  .54 

three-point    100  .56 

three-point    50  76 

250-volt,   D.   P 100  .66 

,    250-Volt  Push-Button   Switches 

List 
$0.45 


Std.  Pkg. 
single-pole    100 


three-way     50 

double-pole    50 


.70 
.70 


DISCOUNT— NEW    YORK 

Less  than  1/5  std.  pkg Net 

1/5  to  std.  pkg 15% 

Std.   pkg 28% 

DISCOUNT— CHICAGO 

Less  than  1/5  std.  pkg Net  to  +20% 

1/5    to   std.    pkg 15%  to  Net 

Std.    pkg , 30% 

SWITCH    BOXES,    SECTIONAL    CONDUIT 

C    F    Mfg.  Co.  Each 

No.    155     $0.34 

No.    160     0.6O 


DISCOUNT — NEW    YORK 


Less  than  $2.00  list. 
$2.00  to  $10.00  list.. 
$10.00    to    $50.00    list. 


Black 


Galvan- 
ized 


DISCOUNT — CHICAGO 

Black.  Galvanized. 

Less  than 

$10.00    list    35%  to  50%      15%  to  40% 

$10.00  to  $50.00 

list    35%  to  64%      25%  to  52% 

TOASTERS,    UPRIGHT 

NEW  YORK 

Net  price    $3.15  to  $3.50 

CHICAGO 
Net    price    $2.80  to  $3.50 

WIRE,     ANNUNCIATOR 

NEW  YORK 
„      „ .    ,  ,  Per  Lb.  Net 

No.    18,   less  than   full   spools.  .  $0.52  to  $0.62 
No.    18,    full    spools 0.48  to    0.53 

CHICAGO 

™      ,  o    ,          .  Per  Lt»-  Net 

No.  18,  less  than  full  spools.  $0.56%  to  $0.65 
No.    18,    full   spools    0.49i|  to    0.55 

WIRE,     RUBBER. COVERED,    N.    C. 
Solid-Conductor,   Single-Braid 
NEW    YORK 
—Price  per  1000  Ft.  Net N 


No. 
14 
12 
10 


No. 
14 
12 
10 


Less  than 

500  Ft. 
.$18.00 

21.06-27.05 
.    29.60-39.27 

42.40-51.44 

72.19-89.57 


500  to 
1000  Ft. 
12.00-14.50 
18.96-22.85 
26.64-33.66 
38.16-48.42 
64.98-76.80 


1000  to 
5000  Ft. 
11.50-12.50 
18.01-20.95 
24.68-25.31 
33.51-36.25 
56.63-61.73 


Less  than 

500  Ft. 
$18.00 
25.92-29.89 
36.48-41.51 
46.20-60.13 
72.70-82.20 


CHICAGO 
-Price  per  1000  Ft. 


500  to 
1000  Ft. 
$16.00 
22.05-25.62 
31.92-35.58 
42.35-51.54 
66.65-75.35 


Net- 


1000  to 
5000  Ft. 
$14.00 
19.44-21.35 
27.36-29.65 
37.70-42.95 
59.40-68.50 


WIRE,    WEATHER-PROOF 

Solid-Conductor,   Triple-Braid,   Sises   4/0    to 

8  Inc. 

NEW    YORK 

or   ,,.  Per  100  Lb.  Net 

Less  than    25   lb $40.25  to  $45.00 

25    to   50    lb 39.25  to    42.00 

50   to    100    lb 38.00  to    38.25 

CHICAGO 

Per  100  Lb.  Net 

Less   than    25    lb $42.55  to  $45.00 

25    to   50   lb 41.35  to    44.00 

50    to    100    lb 40.35  to  43.00 


E  I   ECT  R  I  c  A  I.     wo  R  i,d 


Vol,.  69,   No.  I 


NEW   APPARATUS   AND   APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

I  sed  in  the  Electrical  Field 


Washing  Machine 

Electric  washers  bave  Itch  developed 
by  the  Apex  Appliance  Company,  :vi~i:\ 
West  Thirtieth  Street,  Chicago,  which 
operate  on  the  oscillating-tub  principle. 

A II -iiu-t al    tuba   with   approximate   tri- 
angular  cross-section  and  the  peas  or 
"apex"     at      tlic     bottom     are     used. 
\   shaped  strips  are  attached  horizon- 
tally to  the  sides  as  well  as  on  the  bot- 
tom to  serve  aa  Bhouldera  and  give  a 
positive  throw  to  the  contents  when  the 
tub  is  oscillated.     At  the  bottom  of  the 
tub   is   a   settling   chamber   and   drain- 
age   pipe.      All    the    heavier    dirt    drops 
into    this    and   cannot    be   carried    back 
into   the   clothes.     By   drawing   off   the 
dirtiest     water     after     each     batch     of 
clothes  is  washed  it  is  unnecessary  to 
renew   all   the   water   for   each    tubful. 
The  tub  rests  upon  two  outside  bearings 
so  there  is  no  chance  of  lubricating  oil 
mixing  with  the  clothes.     The  bearing 
spindles  are  attached  to  the  tub  through 
spiders  which   strengthen   the   tub  and 
distribute  the  stresses  due  to  its  oscil- 
lation, thereby  preventing  twisting  of 
the  bearing  at  the  end  where  the  power 
is  applied. 

The  lever  shown  at  the  left  in  the  ac- 
companying illustration  serves  to  start 
and  stop  the  motion  of  the  tub.  When 
this  lever  is  put  in  the  running  position 
it  engages  a  clutch.  This  starts  a  shaft 
to  which  are  connected  an  arm  and 
spring  by  which  the  tub  is  oscillated. 
The  spring  serves  to  retard  the  motion 


»1   the  bop  is  employed  to  control   the 
wringer.     A   safety  catch   is   provided 

which    makes    it    impossible    to   start    the 

tui)  until   the  catch   is   releai  ed       I  he 

Wringer     can      be     operated      in     several 
positions.       The    outfits    are    belt  -di  iven 

by  Bobbins  &  Myers  special   washing- 
machine    motors    rated    at     ' « ,    ',•,    or    V» 

hp.,  depending   upon    the   size   of    the 

washer. 


Load  Box 

By    various    switching    combim 
any  resistance  loads  from  25   watt     t<, 

2000  watts  can  be  obtained  U)tli  ttt 
load  box  shown  in  the  accompanying 
illustration,  which  is  made  r„r  non-in- 
ductive testing  of  meters.  This  load 
box   is   neat   in   appearance   and    weighs 


Kitchenette  Range 

An  electric  kitchenette  range  which 
is  a  variation  from  the  ordinary  combi- 
nation of  hot  plates  and  oven  has  been 
developed  by  the  Standard  Electric 
Stove  Company  of  Toledo,  Ohio,  to  meet 
the  requirements  of  small  kitchens.  The 
oven  is  pivoted  at  the  outside  corner  so 
it  will  swing  over  the  hot  plates  and 
thus  not  require  separate  heating  ele- 
ments.   There  is  an  open-coil  air  heater 


METER-TESTING   LOAD  BOX 

only  5  lb.  (2.7  kg.).  All  metal  parts  are 
nickeled  and  the  switch  handles  and  top 
cover  consist  of  polished  ebonite.  This 
box  is  the  product  of  the  William  H. 
Dalton  Company,  4  Charlotte  Street 
Salem,  Mass. 


range  on  which  oven  is  pivoted  Vertical-Type  Alternator 


in  the  top  of  the  oven  for  broiling, 
toasting,  etc.  The  oven  has  double 
walls,  which  are  insulated  and  lined 
with  aluminum.  With  both  burners  op- 
erating at  full  intensity  the  oven  will 
attain  its  maximum  temperature  in 
four  minutes,  it  is  said.  Each  hot  plate 
is  controlled  by  a  three-heat  multiple 
switch  which  regulates  the  power  de- 
mand to  1000,  500  or  250  watts  as  de- 
sired. To  prevent  radiation  of  heat 
from  the  bottom  of  the  hot  plates  they 
are  insulated  by  bowl-shaped  inclosures. 


OSCILLATING    TUB    WASHER 

at  the  end  of  the  oscillation  and  start 
the  tub  back  in  the  opposite  direction; 
thus  very  little  power  is  required  to 
overcome  the  inertia  of  the  load  at 
each  end  of  the  oscillation. 

The  main  shaft  and  the  wringer 
shaft,  which  is  gear-connected  to  it, 
are  in  motion  continually  when  the  mo- 
tor is  running.     The  small  hand  lever 


Electric  Washers 

Two  new  models  have  been  added  to 
the  line  of  washing  machines  of  the  One 
Minute  Manufacturing  Company  of 
Newton,  Iowa.  A  feature  of  one  of 
these  machines  is  the  floating  motor, 
which  acts  as  a  belt  tightener.  The' 
motor  is  hinged  to  the  motor  base  and 
thus  takes  up  all  slack  in  the  belt. 
These  models  are  equipped  with  a  high- 
grade  wooden-frame  wringer  of  the 
swinging  style,  which  is  reversible  and 
is  provided  with  a  quick-acting  safety- 
release  device.  All  gears  are  fully  in- 
closed.   Two  levers  control  the  machine. 


An  improved  vertical-type  alter- 
nator has  been  developed  by  the  Elec- 
tric Machinery  Company  of  Minneap- 
olis, Minn.  The  lower  guide  bearing, 
which  resists  all  lateral  stresses  on 
the  shaft,  is  split  and  is  so  mounted 
that  it  can  be  removed  without  dis- 
turbing the  shaft  or  coupling.  It  is 
provided  with  an  automatic  forced-feed 
oiling  system,  which  is  equipped  with 
a  sight  feed  indicator  placed  where  it 
can  be  easily  observed.  The  arma- 
ture frame  or  stator  is  a  circular  iron 
casting  of  the  lightest  practical  con- 
struction and  is  designed  to  allow  free 
circulation  of  cooling-air  currents. 

Open-type  armature  slots  are  used 
on  these  alternators.  At  both  ends  of 
the  laminated  core  are  special  tooth 
supports  that  prevent  humming  and 
chafing  of  the  coils.  The  supports  are 
made  of  "U"  shaped  punched-steel 
strips  riveted  to  each  other  at  the  open 
ends  so  as  to  form  a  continuous  chain 
of  loops,  each  one  of  which  supports 
one  tooth.  Being  open  at  the  lower 
end  the  loop  allows  free  exit  of  air  set 
in  motion  by  the  revolving  field.  The 
tooth  support  is  locked  in  position  by 
two  tongues  fitting  in  the  annular 
groove  in  the  clamping  ring  against 
which     it    rests.       Ventilation     of    the 
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armature  core  is  secured  by  means  of 
j  open  spaces  at  intervals  along  the  core 
and  by  the  open  tooth  supports  at  both 
i   ends.    In  case  an  armature  coil  is  dam- 
aged it  may  be  removed  by  lifting  the 
adjacent     coils     and     replaced     imme- 
diately   by    a    spare    coil    if    one    is    on 
,   hand.     The  top-bearing  bracket  is  cast 
|   in    one    piece    and    is    doweled    to    the 
thrust-bearing  case.     The  openings  be- 
tween the  radial  arms  are  covered  with 
\^  ire-screen  frames. 

The    total    weight   of    the    rotor    and 
waterwheel      runner,      including      the 
water    thrust,    is    suspended    from     a 
large    hexagonal    nut    screwed    to    the 
upper  end  of  the  shaft.     This  nut  rests 
on  a  thrust  plate  which  in  turn  rests 
on  a  roller  bearing  provided  with  self- 
aligning   washers.      These   washers    in- 
I    sure  an  evenly  distributed  load  on  all 
■    the  rollers  by  adjusting  themselves  to 
any  slight  inaccuracies  in  the  support. 
The  rollers  are  not  all  of  equal  lengths. 
Therefore    they    may    be    staggered    so 
that  it  will  be  impossible  for  them  to 
wear    grooves    or    tracks    in    the    steel 
!    plates    between    which   they    roll.     The 
I    bearing  is  completely  submerged  in  oil. 
Oil    passages    are    provided    in    the 
i    lower     self-aligning    washer    in    order 
to  permit  the  circulation  of  oil  through 
the    rollers.      On    the    larger    machines 
I    the  upper  thrust-bearing  case   is   con- 
l    nected  with  the  oil  pump  at  the  lower 
|    part  of  the  alternator,  thereby  permit- 
I    ting  continuous  flow  of  cool  oil  around 
:    the   bearing.     The   side   thrust   of   the 
I    shaft    is    resisted    by     a     self-aligning 
I    radial  ball-bearing. 


Sign  Flasher 

The  Reynolds  Electric  Company,  422 
South  Talman  Avenue,  Chicago,  has 
designed  a  flasher  for  large  electric 
signs  which,  it  is  pointed  out,  is  com- 
pact and  simple  in  design.  One  display 
operated  by  this  flasher  consists  of  a 
three  overlay  sign,  flashing  first  the 
reading  matter,  "You  Will  Do  Better 
in  Toledo,"  with  a  highly  colored  re- 
volving border;  next  a  steamship  with 
smoke  pouring  from  the  funnels,  wav- 
ing flags,  and  an  ocean-wave  effect; 
lastly,  an  express  train  coming  on  full 


CENTER-DRIVE     SIGN     FLASHER 

head,  then  slowing  to  a  stop  and  gradu- 
ally starting  up  again. 

The  flasher  has  132  switches  in  addi- 
tion to  the  solenoid  controls.  Center 
drive  is  used,  which,  it  is  claimed,  gives 
perfect  transmission  without  excessive 
bearing  and  gear  less.  The  motor  at 
the  end  drives  a  twelve-switch  section 
of  the  flasher  which  operates  the  engine 


wheels,  car  wheels  and  track.  The 
rheostat  causes  the  motor  to  come  up  to 
full  speed  in  graduated  steps,  giving  the 
accelerating  effect  in  the  wheels  and 
track.  The  solenoids  act  as  master  of 
the  control  switches. 


Weatherproof   Sockets 

Two  molded  composition  weather- 
proof sockets,  known  as  Nos.  60,6(5(!  and 
43,310,  have  been  placed  on  the  market 
by  the  Arrow  Electric  Company  of 
Hartford,  Conn.  These  sockets  are 
grooved  for  weatherproof  shade  holders 
and  are  equipped  with  6  in.  (15.24  cm.) 
of  No.  14  B.  &  S.  gage  stranded  rubber- 
covered  wire. 


Portable  Oven 

The  Almur  Manufacturing  Company 
of  Marion,  Ind.,  has  developed  a  port- 
able oven  equipped  with  a  removable 
heating  unit.  The  heating  element  is 
held  in  place  with  wing  nuts,  which 
makes  it  convenient  to  remove  the  ele- 
ment to  clean  the  stove  thoroughly.  The 
heating  element  is  wound  for  600  watts 


PORTABLE       STOVE       WITH       REMOVABLE 
HEATING   UNIT 

and  110  volts.  This  stove  is  12  in.  (30.48 
cm.)  long  by  12  in.  (30.48  cm.)  wide  by 
16  in.  (40.6  cm.)  high.  A  glass  door 
with  a  nickel-plated  cast-iron  frame  is 
provided. 


Conduit  Coupling 

A  tubular  slip  coupling  for  conduit 
pipes  has  been  developed  by  M.  Blu- 
menthal,  50  Church  Street,  New  York 
City.     The  coupling  consists  of  a  sleeve 


SLIP  COUPLING  FOR   CABLE  CONDUITS. 

the  outer  surface  of  which  is  tapered 
toward  each  end  to  form  cutting  edges. 
These  edges  facilitate  driving  the  con- 
duit through  a  wall  or  partition.  The 
inner  surface  is  beveled  at  the  ends  to 
permit   inserting   the   conduits    readily. 


Push-Button  Switch 

Push-button  switches  designed  to  be 
mounted  directly  on  the  busbars  of 
standard  panels  by  means  of  two  ma- 
chine screws  which  pass  through  the 
flexible  self-adjusting  contacts  of  the 
switch  into  holes  tapped  in  the  copper 
busbars  of  the  panel  are  made  by  the 


SWITCH    FOR   BUSBAR    MOUNTING 

Bryant  Electric  Company  of  Bridge- 
port, Conn.  The  same  screws  also  serve 
as  the  circuit  or  electrical  connection  be- 
tween the  switch  and  the  busbars. 

The  National  Electrical  Code  permits 
a  minimum  spacing  between  busbars  of 
opposite  polarity  of  %  in.  (1.9  cm.)  for 
125  volts  and  1*4  in.  (3.1  cm.)  for  250 
volts,  but  as  the  spacings  at  the  fuses 
must  be  1  in.  (2.54  cm.)  for  125  volts 
and  1%  in.  (4.4  cm.)  for  250  volts,  it  is 
the  practice  to  space  the  busbars  \xk  in. 
(3.8  cm.)  on  centers  for  125  volts  and 
2x/4  in.  (5.7  cm.)  on  centers  for  250 
volts. 

As  the  screw  holes  in  these  switches 
are  spaced  1XA  in.  (3.1  cm.)  on  centers 
both  ways,  it  is  claimed  that  the 
switches  can  be  used  on  125-volt  panels 
with  straight  busbars,  and  that  the 
space  between  the  ends  of  the  bus  of 
the  same  polarity  may  be  %  in. 
(1.9  cm.)  greater  than  is  necessary 
with  other  types  of  switches — thus  ef- 
fecting an  actual  saving  of  \x/z  in. 
(3.8  cm.)  of  copper  bar  per  switch.  On 
250-volt  panels  it  is  necessary  to  bend 
the  ends  of  buses  in  to  reach  the  switch. 
The  covers  of  these  switches  are  sub- 
stantial molded  insulation  cups,  rectan- 
gular in  shape,  with  all  front  edges 
rounded. 

Below  the  buttons  of  each  switch 
there  is  a  metal  card  holder  designed  to 
hold  a  lettered  card  designating  the  cir- 
cuit controlled.  These  switches  are 
made  in  both  10-amp.  and  20-amp.,  250- 
volt  standard  push-button  types  and 
they  can  also  be  procured  in  the  lock 
type. 


ROTARY    INDICATING    SWITCH 

A  rotary  indicating  panelboard  switch 
can  also  be  had,  rated  at  10  amp. 
and  250  volts.  This  switch  is  attached 
to  busbars  in  the  same  manner  as  the 
push-button  type,  and  if  desired  can  be 
readily  converted  into  a  lock  switch  by 
substituting  for  the  standard  form  of 
handle  generally  employed  a  universal 
lock  attachment. 
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Trade  Publication! 


UN    i  'i;i\  i:     "ideal   Drive   foi 

i      the    mi.    ,.i    .,    bulletin    i". 
bj    Hi.     Link    Bell    Compiui)    oi    t'hl 

KANQKS  The  Hugh*  i  Eleoti  li  Heating 
t  lonuiun)   of  i  'in.  i,  ufiei 

entitled    "Ju»(    ■  \\  ord     I  bout     Prici 

Hughei   li.niKi'H." 

IPPL1  VNCES.     The     Pelouie     Manufai 
iniiiu;  Company,  232  Bast  Ohio  Street,  Chi- 
i  !•  pared  .i  bulletin  desci  Ipi  i\.   ol 

■ 

\ppi.i  INCES      Landers,   Frarj    .^   Clark 
ol     \«  w     Britain,    Conn.,    have    prepared    uu 
Illustrated  folder  desci  Ipi  ive  of  ••!  nl -. 
,'ii ■>■!  i  ic  summer  needs, 

SPOT    w  Ths    Pacific     i 

VVeldei  &    Manufacturing  Company  of  Seat- 
tle, V"  ash  .  is  distributing  a  Colder  di 
1 1 \ «■  of  us  spot  welder, 

SWITCHES      Steel-inclosed  switch 
Illustrated    and    described    In    a    leafiel    dis- 
tributed   i>>    the    Detroit    Fuss   A    Manufac- 
turing Company  ol  i  vn  oil 

LECTORS,     X-ray   standard   window 
reflectors   are   Illustrated  and  described    In 
the  bulletin  prepared  by  the  National  \  raj 
tor  Company   of  Chicago. 

1 1  l :  !•'  LECTORS.—  "The  Influence  of 
Lighting  on  Church  Attendance"  is  the  title 
"i  .i  bulletin  recently  prepared  by  the 
National  X-Ray  Uettector  Company  of 
Chicago. 

PRESIDENT'S     ADDRESS.— The     West- 

inghouse  Electric  &  Manufacturing  Com- 
pany of  East  Pittsburgh,  Pa.,  is  distribut- 
ing in  book  form  the  address  by  President 
Wilson  before  the  Sixty-fifth  Congress  on 
April  2,  1917. 

ELECTRIC  RANGES  AND  HEATING 
DEVICES.— The  Globe  Stove  &  Range 
Company,  Kokomo,  Ind.,  has  issued  catalog 
No.  39,  which  contains  complete  informa- 
tion on  electric  ranges  and  heating  devices. 
In  addition  to  containing  the  usual  catalog 
information  this  booklet  gives  short,  concise 
sales  talks  about  each  piece  of  apparatus. 

RE  1 'LECTORS.  —  "Holophane  Develop- 
ments for  Type  C  Lamps"  is  the  title  of  a 
bulletin  prepared  by  the  Holophane  Glass 
Company,  340  Madison  Avenue,  New  York 
City.  This  book  is  published  for  the  pur- 
pose of  acquainting  the  dealer  with  the  de- 
velopments which  have  been  made  in  the 
Holophane  system  of  illumination,  particu- 
larly with  reference  to  units  for  type  C 
lamps. 

PUMPS. — The  De  Laval  Steam  Turbine 
Company  of  Trenton,  N.  J.,  has  just  issued, 
under  the  title  "Progress  in  Water  Works 
Pumps,"  a  forty-eight-page  booklet  discuss- 
ing the  general  economic  and  engineering 
conditions  affecting  the  design  and  installa- 
tion of  such  pumps.  Installations  in  fifteen 
of  the  principal  cities  of  this  country  and 
Canada  are  described,  including  thirtv-four 
units  aggregating  999,000,000  gal.  per  day 
capacity.  The  publication  should  be  of 
value  to  any  one  interested  in  the  handling 
of  water  in  large  quantities. 

CONTROL  EQUIPMENT.— "Booklet  E" 
is  the  title  of  the  new  thirty-two-page 
booklet  just  published  by  the  Cutler-Ham- 
mer Manufacturing  Company,  Milwaukee, 
describing  C-H  control  equipment  for  elec- 
tric elevators.  This  booklet  covers  the  vari- 
ous classes  of  control,  such  as  hand-rope 
control,  car-switch  control  and  push-button 
control,  for  all  classes  of  freight  and  pas- 
senger service.  The  booklet  is  well  illus- 
trated and  also  contains  information  on 
elevator  control  accessories,  such  as  door 
safety  switches,  phase  failure  and  phase 
reversal  relays,  limit  switches,  slack  cable 
switches,  brakes,  etc. 

ILLUMINATION.  —  Arrangements  have 
been  made  for  the  publication  of  a  lecture 
course  on  illuminating  engineering  which 
was  given  at  the  University  of  Pennsyl- 
vania under  the  auspices  of  the  Illuminat- 
ing Engineering  Society  and  the  university 
Sept.  21  to  28,  1916.  The  lectures  treat  of 
the  principles  and  practice  of  illuminating 
engineering,  with  special  reference  to  the 
practical  aspects  of  the  art.  These  lectures 
constitute  the  most  comprehensive  treat- 
ment of  the  subject  that  has  ever  been 
offered  to  the  practitioner,  it  is  said.  The 
lectures  are  printed  in  one  volume  of  ap- 
proximately 700  pages,  illustrated  and 
bound  in  cloth.  It  contains  twenty-one 
lectures,  all  indexed,  and  a  supplement 
illustrating  and  describing  the  exhibition 
which  was  prepared  in  connection  with  the 
lecture  course.  The  cost  of  this  volume 
until  July  1,  1917,  will  be  $4. 

BUREAU  OF  MINES.— The  Bureau  of 
Mines  of  the  Department  of  the  Interior 
announces     new    publications     on    the    fol- 
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Trade  Notes 


THE  SEW  h'KI.I-A  HEIGHTS  (PA.) 
TOWNSHIP  IJCIIT  COMPANY  has  been 
incorporated  with  a  capital  stock  of  $5,000 
by  E.  S.  Haymond  of  Wilkinsburg,  Pa.,  and 
others  to  operate  in  Sewlckley   Heights. 

THE  CONWAY  (PA.)  ELECTRIC 
LIGHT  COMPANY  has  been  granted  a 
charter  with  a  capital  stock  of  $5,000  to 
operate  in  Conway.  E.  S.  Haymond  of 
Wilkinsburg,  Pa.,  is  interested  in  the  com- 
pany. 

THE  AMBRIDGE  (PA.)  ELECTRIC 
COMPANY  has  been  granted  a  charter 
with  a  capital  stock  of  $5,000  to  operate  in 
Ambridge  Township.  E.  S.  Haymond  of 
Wilkinsburg,  Pa.,  is  interested  in  the  com- 
pany. 

THE  OSTERBURG  (PA.)  LIGHT,  HEAT 
&  POWER  COMPANY  has  been  chartered 
to  install  and  operate  an  electric  lighting 
system  in  Osterburg  and  vicinity.  D.  E. 
Brumbaugh  of  Claysburg  is  interested  in  the 
company. 

THE  STERLING  ELECTRICAL  COR- 
PORATION of  Cleveland,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $250,- 
000  by  Roy  M.  Hall.  W.  H.  Fahrenbach, 
Clarence  E.  Edson,  P.  Hess  and  Antonio 
Longoria. 

THE  BADEN  (PA.)  ELECTRIC  LIGHT 
COMPANY  has  been  incorporated  with  a 
capital  stock  of  $5,000  to  furnish  elec- 
trical service  in  Baden.  E.  S.  Haymond 
of  Wilkinsburg,  Pa.,  is  among  the  Incor- 
porators. 

THE  ALIQUIPPA  (PA.)  ELECTRIC 
LIGHT  COMPANY  has  been  chartered 
with  a  capital  stock  of  $5,000  to  supply 
electricity  in  Aliquippa  Township.  E.  S. 
Haymond  of  Wilkinsburg  is  among  the  in- 
corporators. 

THE  CRESCENT  (PA.)  TOWNSHIP 
ELECTRIC  COMPANY  has  been  incorpo- 
rated with  a  capital  stock  of  $5,000  to 
operate  in  Crescent  Township.  E.  S.  Hay- 
mond of  Wilkinsburg,  Pa.,  is  among  the 
incorporators. 

THE  ECONOMY  (PA.)  TOWNSHIP 
ELECTRIC  LIGHT  COMPANY  has  been 
chartered  with  a  capital  stock  of  $5,000  to 
operate  in  Economy  Township.  E.  S.  Hay- 
mond of  Wilkinsburg,  Pa.,  Is  among  the 
incorporators. 

THE  CENTRAL  ELECTRICITY  COM- 
PANY of  Herbertville  Station,  Que.,  has 
been  incorporated  by  J.  H.  Bassard,  J.  R. 
Desbiens,  A.  Plourde  and  others.  The  com- 
pany is  capitalized  at  $99,000  and  proposes 
to  build  and  operate  electric  light,  heating 
and  power  plants. 

THE  ANTWERP  (OHIO)  ELECTRIC 
LIGHT  &  POWER  COMPANY  has  been  in- 
corporated with  a  capital  stock  of  $20,000 
by  William  J.  Peterson,  G.  M.  Bratton,  F. 
L.  Armstrong,  Charles  H.  Worden  and  oth- 
ers. The  company  proposes  to  furnish  elec- 
trical service  in  Antwerp. 

THE  PALMETTO  POWER  &  LIGHT 
COMPANY  of  Raleigh,  N.  C,  has  been  in- 
corporated with  a  capital  stock  of  $300,000 
bv  Charles  E.  Johnson,  H.  H.  Carr  and  F. 
H.  Briggs.  all  of  Raleigh.  This  eomnany 
is  a  subsidiary  to  the  Carolina  Power  & 
Light   Company   of   Raleigh. 

THE  BILLINGS  (MONT.)  RAILWAY, 
LIGHT  &  POWER  COMPANY  has  been  in- 
corporated by  T.  A.  Snidow,  H.  W.  Rowley, 
J.  B.  Arnold,  Roy  J.  Covert  and  others. 
The  company  is  capitalized  at  $300,000  and 
proposes  to  take  over  the  local  street  car 
system  and  possibly  construct  an  interurban 
railway  to  Laurel  and  other  places. 
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THE  ii  w  JOHNS  MA.WILLE  COM- 
PANY    opened    on    May    20    new    and    larger 

showrooms  and  salai  offices  on  the  ground 
floor  of  the   Westlnghouse   Building,   corner 
of   Ninth   Street  and    Pennsylvania  Avenue- 
burgh,  Pa. 

i  '•  \\  "<>i -ppijy,  for  a  number  of  years 
with  the  Standard  Underground  Cable 
1  ompany  as  assistant  to  the  manager,  has 
i  from  that  company  to  manage  the 
Southwestern  business  of  the  Belden  Manu- 
facturing Company  of  Chicago. 

THE  WAGNER  ELECTRIC  MANUFAC- 
TURING COMPANY  of  St.  Louis  an- 
nounces the  appointment  of  F.  T.  Coup,  for- 
merly connected  with  its  Chicago  office,  to 
take  charge  of  Its  Milwaukee  office  In  its 
new  location,  the  First  National  Bank 
Building. 

THE  UNDERWRITERS'  LABORATO- 
RIES announce  as  additions  to  their  cas- 
ualty council  the  following:  Col.  Lewis  T. 
Bryant,  Commissioner  of  Labor  of  the  State 
of  New  Jersey,  Trenton,  N.  J.  ;  Lew  R. 
Palmer,  Department  of  Labor  and  Industry, 
Harrisburg,  Pa.,  and  A.  H.  Young,  director 
of  the  American  Museum  of  Safety.  New 
York. 

C.  L.  HIGHT  and  FRANK  STOUT  have 
formed  a  partnership  under  the  name 
Hight  &  Stout,  143  Liberty  Street,  New 
York  City,  to  operate  as  factory  selling 
agents,  covering  the  Middle  Atlantic  States 
from  New  York  to  Virginia.  The  first  ac- 
count of  the  new  firm  will  be  that  of  dis- 
trict representative  for  Henry  D.  Sears, 
general  sales  agent  for  Webber  sockets. 

THE  MONITOR  CONTROLLER  COM- 
PANY of  Baltimore,  manufacturer  of  auto- 
matic starters  and  controllers  for  all  kinds 
of  motor-driven  machinery,  announces  the 
opening  of  a  new  office  in  Buffalo,  at  718 
Ellicott  Square,  under  direction  of  William 
G.  Merowit.  This  office  will  have  charge 
of  business  in  the  western  New  York  terri- 
tory, also  Canadian  territory  adjacent  to 
Toronto  and  Hamilton. 

THE  CHARLES  A.  SCHIEREN  COM- 
PANY, New  York,  manufacturer  of  "Dux- 
bak"  water-proof  and  steam-proof  leather 
belting,  has  recently  opened  branch  offices 
at  72  Congress  Street,  West,  Detroit;  18 
South  Broadway,  St.  Louis;  475  South  Main 
St.,  Memphis,  and  272  Marietta  Street,  At- 
lanta, in  addition  to  those  already  estab- 
lished at  New  Orleans,  Dallas,  Boston, 
Philadelphia,  Pittsburgh,  Chicago,  Denver 
and  Seattle. 

THE  BETTS  &  BETTS  CORPORATION. 
511  West  Forty-second  Street,  New  York 
City,  has  taken  over  the  manufacturing  and 
selling  rights  of  the  "Mason  Monogram" 
talking  sign  and  carriage  call,  which  has 
been  exploited  in  the  past  by  the  National 
Electric  Sign  Company  of  Jersey  City,  N.  J. 
The  latter  company  recently  retired  from 
business.  James  H.  Betts,  sales  manager 
for  the  Betts  &  Betts  Corporation,  an- 
nounces that  several  important  improve- 
ments have  been  made  in  the  operating 
mechanism  of  the  carriage  call,  incorporat- 
ing many  of  the  Betts  company's  own  pat- 
ented features. 

RUSSIAN  COMMISSION. — A  commission 
representing  the  National  Bank  of  Com- 
merce in  New  York  has  left  New  York  for 
Russia.  This  mission  is  a  constructive  step 
toward  cementing  definite  commercial  re- 
lations between  Russia  and  the  United 
States,  and  it  goes  at  the  specific  sugges- 
tion of  several  correspondents  of  the  bank 
in  Russia.  The  commission  will  be  headed 
bv  R.  G.  Hutchins,  Jr.,  senior  vice-president 
of  the  bank,  who  will  be  accompanied  by 
H.  P.  Barrand,  an  assistant  cashier  from 
the  bank's  foreign  department,  and  several 
assistants.  The  party  will  spend  some  time 
in  Japan  and  go  from  there  to  Russia, 
where  they  will  remain  from  two  to  three 
months.  Prior  to  their  return  trip  they 
will  spend  considerable  time  in  Scandina- 
vian countries. 
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New  England  States 

DAMARISCOTTA  MILLS,  ME. — Burges, 
Lang  &  Company  of  Boston,  Mass.,  who 
are  promoting  the  construction  of  an  electric 
railway  from  South  Newcastle  to  Boothbay 
Harbor,  have  acquired  a  controlling  interest 
in  the  Portland  Power  &  Development  Com- 
pany of  Damariscotta  Mills.  The  company, 
it  is  understood,  is  considering  acquiring 
the  Wiscasset,  Waterville  &  Farmington 
Railroad,  which  is  operated  by  steam. 

BURLINGTON,  VT. — Steps  have  been 
taken  by  the  Burlington  Merchants'  Asso- 
ciation to  secure  a  new  street-lighting  sys- 
tem in  the  business  district. 

LUDLOW,  VT.— Contracts  aggregating 
200  hp.  to  furnish  electricity  to  some  of  the 
local  woolen  mills  from  the  municipal  elec- 
tric-light plant  have  been  secured  by  the 
village  of  Ludlow.  As  energy  is  purchased 
from  the  Colonial  Power  &  Light  Company 
of  Cavendish,  it  will  be  necessary  to  double 
the  capacity  of  the  substation  to  supply 
the  service. 

WEST  DANVILLE,  VT.— A  new  electric 
power  plant  to  develop  2500  hp.,  it  is  re- 
ported, is  to  be  erected  in  West  Danville 
by  the  Hortonia  Power  Company  of  Bran- 
don, Vt.  The  plans  provide  for  the  erec- 
tion of  30  miles  of  electric  transmission 
lines,  including  the  line  from  West  Dan- 
ville to  Barnet  and  the  Pike  Hill  copper 
mines  and  connecting  the  new  plant  with 
those  of  the  company  at  Barnet,  Groton 
and  Ryegate.  The  contract  for  construc- 
tion work  has  been  awarded  to  Pascal 
Ricci  of  Rutland. 

BOSTON,  MASS. — Governor  McCall  has 
signed  the  bill  authorizing  the  Bay  State 
Street  Railway  Company  to  sell  electrical 
energy  to  the  Fore  River  Shipbuilding  Cor- 
poration during  contracts  for  naval  con- 
struction. 

FALL  RIVER,  MASS.— The  Fall  River 
Electric  Light  Company  is  contemplating 
the  construction  of  a  trunk  line  of  con- 
duits through  the  southeastern  end  of  the 
city    this    summer. 

WOONSOCKET,  R.  I. — The  Manufactur- 
ers' Power  Company  has  purchased  a  site 
at  Second  Avenue  and  River  Street  and  is 
planning  the  construction  of  a  coal  pocket 
for  the  power  plant  on  Singleton  Street. 

HARTFORD,  CONN. — The  directors  of 
the  Hartford  Electric  Light  Company  have 
voted  to  recommend  to  the  stockholders  an 
increase  of  capital  stock  from  $4,500,000  to 
$6,000,000. 

MOODUS,  CONN.— The  Public  Utilities 
Commission  has  approved  the  petition  of 
the  Central  Connecticut  Power  &  Light 
Company  of  East  Hampton  for  the  con- 
struction of  an  electric  transmission  line, 
using  double  galvanized  wire,  from  Moodus 
to  East  Glastonbury. 
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Middle  Atlantic  States 

COHOES,  N.  Y.— Bids  will  be  received 
by  the  Board  of  Contract  and  Supply, 
Cohoes,  until  June  13  for  two  motor-gene- 
rator sets,  including  switchboards,  con- 
duits, cables,  etc.,  for  the  pumping  station 
and    nitration   plant. 

EARLVTLLE,  N.  T.—  The  Public  Service 
Commission  has  granted  the  Earlville 
Electric  Light  Company  permission  to  erect 
an  electric  transmission  line  to  Randalls- 
ville;  also  to  erect  a  line  to  the  town  of 
Lebanon  and  to  exercise  franchises  grant- 
ed by  the  town  of  Lebanon  and  to  issue 
$7,000  in  bonds  of  which  the  proceeds  of 
$5,535  will  be  used  to  pay  for  the  new 
line. 

HUDSON,  N.  Y.— The  power  plant, 
blacksmith  shop,  etc.,  at  the  plant  of  the 
Atlas  Building  Material  Company,  just 
north  of  Hudson,  was  recently  destroyed 
by  fire,   causing  a  loss  of  about  $10,000. 

PORT  CHESTER,  N.  Y.— Bids  will  be 
received  by  the  Board  of  Trustees  of  the 
village  of  Port  Chester  until  June  12  for 
sewage-pumping  machinery,  including  one 
1000-gal.  per  minute  and  two  2000-gal.  per 
minute  special  centrifugal  sewage  pumps, 
one  15-hp.  and  two  25-hp.  horizontal  elec- 
tric motors  with  switchboards,  control  ap- 
paratus and  other  appurtenances.  Speci- 
fications and  further  information  may  be 
obtained  at  the  office  of  Louis  C.  A.  Lewin, 
village  clerk,  or  at  the  office  of  James  C. 
Harding,  consulting  engineer,  170  Broad- 
way, New  York  City. 

SIDNEY  CENTER,  N.  Y.— The  Town 
Board  of  Sidney  has  granted  the  Delaware 
&  Otsego  Electric  Light  Company  of 
Franklin  permission  to  install  electric 
lamps    in    Sidney    Center. 

WYNANTSKIDL,  N.  Y. — The  installa- 
tion of  an  electric-light  system  In  this  vil- 
lage and  along  the  Wynantskill  Flats  is 
under    consideration.      Electricity    to    oper- 


ate the  system  would  be  obtained  from  the 
Wynantskill  Hydraulic  Electric  Power 
Company. 

ATLANTIC  CITY,  N.  J. — Arrangements 
are  being  made  for  the  installation  of 
powerful  searchlights  along  the  beach 
front  in  Atlantic  City  in  the  near  future 
by  W.  Frank  Sooy,  director  of  public 
safety.  Four  sections  of  the  bathing  beach 
will  be  lighted  under  the  present  plan. 

ELIZABETH,  N.  J. — Owing  to  the  In- 
crease in  cost  of  material,  etc.,  Runyon  & 
Carey,  consulting  engineers  of  Newark, 
have  advised  against  the  construction  of  a 
municipal  electric  plant  at  the  present  time. 

ENGLEWOOD,  N.  J. — Bids  will  be  re- 
ceived by  the  Board  of  Education  of  Engle- 
wood  until  June  14  for  electrical  work  and 
heating  and  ventilating  in  the  new  Lincoln 
School,  to  be  located  on  Englewood  Ave- 
nue, near  William  Street.  Guilbert  &  Ba- 
telle,  665  Broad  Street,  Newark,  are  archi- 
tects. 

KEYPORT,  N.  J.— The  Public  Utilities 
Commission  has  given  its  approval  of  the 
merger  of  the  Monmouth  Lighting  Com- 
pany and  the  Middlesex  &  Monmouth  Elec- 
tric Light,  Heat  &  Power  Company.  The 
commission  has  also  approved  the  applica- 
tion of  the  Monmouth  Lighting  Company 
to  issue  $267,000  in  capital  stock  and  $440,- 
000  in  bonds. 

KEYPORT,  N.  J. — Permission  has  been 
granted  by  the  Board  of  Public  Utility 
Commissioners  to  the  Jersey  Central  Trac- 
tion Company  and  the  Central  New  Jersey 
Traction  Company  to  consolidate  under  the 
latter  name.  The  Jersey  Central  Traction 
Company  has  been  given  authority  to  sell 
its  power  station,  transmission  lines  and 
substations  to  the  Monmouth  Lighting  Com- 
pany, and  stocks,  bonds,  etc.,  to  the  Middle- 
sex &  Monmouth  Electric  Light,  Heat  & 
Power  Company. 

NEWARK,  N.  J. — Plans  are  being  pre- 
pared by  the  Public  Service  Electric  Com- 
pany for  the  construction  of  an  addition 
to  its  Essex  power  plant  at  Point-No-Point, 
to  cost  about  $365,000.  N.  A.  Carle  is  chief 
engineer. 

NEWARK,  N.  J. — The  Public  Service 
Electric  Company  has  been  granted  permis- 
sion by  the  Board  of  Freeholders  to  make 
tests  at  electric  generating  plants  at  the 
Overbrook  and  Soho  hospitals.  The  com- 
pany claims  that  it  can  furnish  electricity 
at  a  lower  cost  to  these  institutions  than 
the  present  isolated  plants. 

NEWARK,  N.  J. — The  Public  Service 
Electric  Company  has  submitted  a  proposal 
to  the  building  committee  offering  to  supply 
electricity  for  the  City  Hall  at  less  than  it 
can  be  supplied  by  the  City  Hall  plant.  If 
it  is  decided  to  purchase  energy  from  the 
company  some  changes  to  the  system,  in- 
volving an  expenditure  of  $10,000,  would  be 
necessary.  A  committee  has  been  ap- 
pointed to  make  investigations. 

TRENTON,  N.  J. — The  Empire  Tire  & 
Rubber  Corporation  is  planning  to  build  an 
addition  to  its  power  plant  on  North  Clin- 
ton Avenue,  to  cost  about   $10,000. 

TRENTON,  N.  J. — Bids  will  be  received 
by  Francis  H.  Bent,  state  architect,  De- 
partment of  Architecture,  State  House, 
Trenton,  until  June  22.  for  electrical  work 
in  a  new  building  at  the  Manual  Training 
and  Industrial   School  at  Bordentown. 

TRENTON,  N.  J. — Investigations  are 
under  way  by  the  State  House  committee 
to  reduce  the  cost  of  fuel  at  the  various 
state  institutions.  It  is  proposed  to  install 
new  grates,  stokers  and  other  equipment 
as  follows:  Rahway  Reformatory,  $60,000: 
State  Hospital,  Trenton,  $31,000;  Morris 
Plains.  $45,000,  and  Home  for  Feeble- 
Minded,  Vineland,   $7,000. 

WEEHAWKEN,  N.  J. — Bids  will  be  re- 
ceived by  the  Board  of  Education,  West 
New  York,  N.  J.,  until  June  13  for  elec- 
trical work  and  heating  and  ventilating  in 
the  new  addition  to  be  erected  at  School 
No.  5.  William  Mayer,  Jr.,  and  Edwin  F. 
Manahan,  711  Bline  Avenue,  West  New 
York,   are   architects. 

HECHSHERVILLE,  PA.— The  Philadel- 
phia &  Reading  Coal  &  Iron  Company  has 
begun  work  on  the  extension  of  its  electric 
transmission  lines  to  Hechsherville  to  sup- 
ply energy   in   this   district. 

NEWTOWN,  PA. — The  plant  of  the  New- 
town China  Company  has  been  acquired  by 
the  Imperial  Porcelain  Company  of  Tren- 
ton  and   will   be   used   for   the   manufacture 


of  electric  porcelain  specialties.  A  com- 
pany has  been  organized,  to  be  known  as 
the  Newtown  Porcelain  Works,  to  operate 
the  plant  as  an  auxiliary  to  the  Trenton 
plant. 

PHILADELPHIA,  PA.— The  Lehigh  Coal 
&  Navigation  Company  is  equipping  its 
Cranberry  mining  properties  for  electrical 
operation,   at  a   cost  of  about   $250,000. 

PHILADELPHIA,  PA. — The  contract  for 
the  erection  of  a  power  plant  at  the  city 
hospital  buildings  at  Byberry  has  been 
awarded  to  the  William  Linker  Company, 
Reed  Building,  at   $76,900. 

PHILADELPHIA,  PA. — Plans  have  been 
filed  by  the  Philadelphia  Electric  Company 
for  the  construction  of  a  new  one-story 
power  station,  50  ft.  by  100  ft.,  at  Robbins 
Street  and  Delaware  Avenue,  to  cost  about 
$120,000.  A  new  substation  will  also  be 
erected  as  an  addition  to  the  present  plant 
at   Schuylkill   Avenue  and  Christian   Street. 

PHILADELPHIA,  PA. — An  electrically 
operated  double-leaf,  central-bascule  bridge 
span  is  to  be  included  in  the  new  combina- 
tion bridge  and  viaduct  to  be  constructed 
by  the  city  over  the  Schuylkill  River  at 
Thirty-fourth  Street,  connecting  South  and 
West  Philadelphia.  The  span  will  be  about 
400  ft.  long.  The  cost  is  estimated  at  $1,- 
000,000.  Plans  are  being  prepared  by  Chief 
Albright  of  the  bureau  of  surveys. 

PITTSBURGH,  PA.— Bids  will  be  re- 
ceived by  the  Board  of  Education,  1326 
Fulton  Building,  until  June  14  for  elec- 
trical work  at  the  Latimer  School.  George 
W.    Gerwig   is   secretary. 

PITTSBURGH,  PA. — Contract  has  been 
awarded  by  the  Pittsburgh,  Harmony  & 
Newcastle  Railway  Company  to  the  Faber 
Engineering  &  Construction  Company  for 
the  construction  of  a  new  storage  dam  and 
addition  to  power  plant  at  Harmony  Junc- 
tion. 

SHAMOKIN,  PA.— The  local  electric 
plant  of  the  Pennsylvania  Lighting  Com- 
pany, it  is  reported,  was  destroyed  by  fire 
on  June  1. 

BALTIMORE,  MD. — Plans  have  been 
approved  for  the  plant  which  the  Ameri- 
can Refractories  Company  of  Joliet,  111., 
contemplate  erecting  at  Baltimore,  Md. 
The  cost  of  the  proposed  plant  is  estimated 
at  $300,000,  and  it  will  be  equipped  for 
electrical    operation. 

PLEASANT  VALLEY,  W.  VA— The 
West  Virginia  Traction  &  Electric  Com- 
pany of  Morgantown  has  applied  to  the 
Town  Council  of  Pleasant  Valley  to  con- 
struct and  operate  an  electric-lighting  sys- 
tem for  a  period  of  50  years.  The  com- 
pany has  also  applied  for  a  50-year  fran- 
chise to  construct  and  operate  a  water- 
works  system   in   the   town   of   Edgwood. 

NEWPORT  NEWS,  VA. — Application  has 
been  made  to  the  Chamber  of  Commerce  by 
the  Empire  Steel  Company,  now  being  or- 
ganized with  a  capital  stock  of  $4,000,000. 
for  a  selection  of  a  site  for  the  erection  of 
large  steel  works.  It  is  proposed  to  build 
a  power  plant,  to  cost  about  $60,000,  in  con- 
nection with  the  project.  Ernest  B.  Moore 
of  Petersburg,  Va.,  is  interested. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C.,  until  June  20  for  furnishing  and  in- 
stalling lighting  fixtures  in  the  United 
States  post  offices  at  Ashland,  Ohio;  Bonne 
Terre,  Mo. ;  Buckhannon,  W.  Va. ;  Char- 
lotte, Mich.;  Dowagiac,  Mich.;  Middletown, 
Conn.;  Nacogdoches,  Tex.;  Skowhegan, 
Me.;  Warrenton,  Va. ;  Washington,  Ind., 
and  Yoakum,  Tex.;  also  the  United  States 
post  office  extension  at  Evansville,  Ind. 
For  details  see  proposal  columns. 

WASHINGTON,  D.  C— Extensive  im- 
provements are  contemplated  by  the 
Chesapeake  &  Potomac  Telephone  Com- 
pany, involving  an  expenditure  of  about 
$750,000,  and  will  include  an  exchange  to 
be  installed  in  the  main  telephone  exchange 
building,  at  $225,000  ;  improvements  to  main 
building  to  accommodate  the  new  equip- 
ment, $80,000;  power  plant  at  main  ex- 
change, $30,000;  additional  toll  boards, 
$35,000  ;  additions  to  switchboards  at  Lin- 
coln, Columbia  and  Cleveland  exchanges, 
$75,000;  alterations  in  the  Cleveland  Build- 
ing, for  cables  and  other  outside  plants, 
$150,000,  and  for  private  branch  exchange 
switchboards,  stations  and  equipment, 
9100,000. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
for  supplying  equipment  at  various  navy 
yards  and  naval  stations  as  follows  :  F.o.b. 
works,  Schedule  1193 — 34  electrical  equip- 
ments for  rammer  and  powder  hoists,  16- 
in.  elevating  gear.  Philadelphia,  Sched- 
ule 1185 — two  single-acting  circulating  air 
pumps.  Schedule  1188 — two  motor-driven 
2%-in.  by  24-in.  flat-turret  lathes.  Brook- 
lyn, N.  Y.,  Schedule  1191 — miscellaneous 
copper    wire;     Schedule     1199 — one    motor- 


mIumiIiI 

number. 


Il.-.llll. 


propo  uli 


North  Central  States 

„ ':,;;'!l";ll''"    V""     Th"  ,: '"•'Il  Bout- 

i«>k    mllle    have    been    pur.  bused    b>     \-  hton 

t:::::::\ ar' Seth ,<Jer?me  Th»  n™  -"•■' 

'."  ;  ,  '"  '•'•'"••'•I  the  mills  and  build  a 
1  u  ""•■•'••  .l.uii,  and  a  so  plan  to  inst-iii 
,',''./,  ""<"•'  :»*hti„,    P'ant    ana   su y  •&. 

II  It  I  t  >     lor    tho    tl)U  ,, 

k,'^1;.11''1;  The       Electric 

i.i        I  KechilminK    Company    la   contem- 

P'««nir  an  expenditure  of  about  |40, for 

QUipraent  and  machinery  for  its  plant 

lv1,J';|X!,v',.M;ir      w""'         B,ldB      Ul11      '"'      " 

..,  ,■        '■    >i;"v.-v.  clerk  of  board  of 

public  aii. ins,  Bradford,  as  follows:  (l) 
For  cjonstructing  pump  well,  pumpini  Bta- 
"pn,  setting  machinery  and  making  nine 
eonnectipna:  (J)  furnishing  and  eroctina 
one   verticaJ    triplex    power  pump,   450-gaf 

o.  mimito  capacity.  Plans  and  specif&a- 
dons  are  on  file  In  the  office  of  the  clerk 

engineer,    8    Bast    Long    Street,    Columbus 
,„C^LED°NIA,    oiiio.     The    Town 
oil   is  considering    the   purcha 
engine     for     the     municipal 

plant. 

CINCINNATI.  ..mo.  The  Hamilton 
County   Court  faouse   Commission  has 


S.  Scott  Joy 


P.    Joh ti- 
the    City 


Coun- 
an    oil 
electric-light 
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CLEVELAND.  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commas onlr  of 
purchases  and  supplies.  City  Hall,  Cleve- 
land     until     June     19     for    furnishing    coal 

grafe  ft^«Pl?,tia,nd   fittinss  andSboi°er 
gratings  for  the  division  of    ight  and   heat 

&rat|  1Jr°nosa.ls  to  be  submitted  on  each 

he  nffi^PnCf^ati,°nS  -may    be    obtained    at 

the  office  of  the  division  of  light  and  heat 

Room   204,   City  Hall.  ' 

nr?£r;pHM?US'  ohiO— Plans  are  being 
prepared  for  a  power  plant  to  be  erected 
on  the  campus  of  the  State  University  to 
is°SchW0Ut  .*200-000-,  Joseph  N.  Bradford 
is  cnlef  engineer  and  supervising  architect 
KINGSTON,  OHIO.— Arrangements  are 
being  made  by  the  Scioto  Valley  Traction 
Company  of  Columbus  to  rebuild  the  St 
and  power  distributing  system  in  K ing- 
stton-  Material  for  the  work,  it  is  under- 
stood,   has   been   purchased. 

MARION,  OHIO.— Preparations  are  being 
Rnn^'  n*  Columbus-  Delaware  &  Marion 
Rai  way  Company  to  double  the  output  of 
its  local   power  plant. 

MINERAL  CITY.  OHIO.— The  Village 
Council  has  adopted  a  resolution  declar- 
i"f™  necessary  to  discontinue  the  oper- 
ation of  the  municipal  electric-light  plant 
and  to  authorize  a  contract  with  a  pri- 
vately owned  electric  plant  to  furnish   elec- 

yer    isTlavoV"  ^   City'      °'   H    SaW" 

mnn°nnR(?EVILL-5'  .  OHIO.-The  Village 
™££ n .  IS  considering  a  proposal  sub- 
S  ib5'  '^  officials  of  the  Lake  Shore 
nflwfcf  ,Rallway  Company  of  Cleveland 
m,f«-m-s  ito  ,furnlsh.  energy  to  operate  the 
municipal   electric-light   plant. 

SIDNEY  OHIO.— The  Sidney  Electric 
Company  has  filed  application  with  the 
public  Utilities  Commission  for  authority 
to  issue  $100,000  in  bonds  for  improvements 
tu    its    pitint. 

nfTthF'TlST°WN.  OHIO.-The  power  plant 
of  the  Republic  Railway  &  Light  Company 
was  recently  damaged  by  an  explosion 
causing  a  loss  of  about  $100,000.  The  gen- 
erator,   which    was    destroyed,    will    be    re- 

picLCGCi. 

h p}n0\T G?TP1P'  u  OHTO-  —  Plans  have 
been  adopted  by  the  directors  of  the  ten 
subsidiary  companies  of  the  Mahoning  & 
Shenango  Railway  &  Light  Company  for 
merging  into  one  company  to  be  known  as 
the  Shenango  Valley  Light  Company  The 
companies  that  will  be  included  'in  the 
merger  are:  The  Shenango  Valley  Electric 
Company,  the  Sharpsville  Electric  Light 
Company,  the  Lackawannock  Township 
Mercer  Light  &  Power  Company,  the  Pvma- 
tuning  Township  Mercer  Light  &  Power 
Company,  the  Shenango  Township  Mercer 
Light  &  Power  Company,  the  Hickory  Town- 
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i  by  60  it  .  in  Deoatur 
.  CHICAGO,  ii. i.  The  Central  Manufac- 
turing (  ompany.  First  National  Bank  Bulld- 
ontemplat.  th.  i  onstructlon  of  a 
power  plant  a)  2016  Weel  Thirty-ninth 
Street,  to  cosl  about  $260  ooo 
la  architect 

EAST    nfOLINE,    rLL.— Dr 
son.     Mayor,     has    Buggested 
Council  thai  a  Bteam  plant   be  Installed  at 
the   water-worka   pumping  station,   and   in 
that    connection    to    establish    a    municipal 
electrir    plant    for    street    lighting. 

101  |WARDSVTLLE,  ILL— Work  has  begun 
on  the  construction  of  the  large  power  plant 
for  the  Indiana  Tower  &  Water  Company  in 
Edwardsport  The  general  office  of  '  the 
company   is  located  in  Bicknell.   Ind. 

GALENA.  ILL.— The  Interstate  Light  & 
Power  Company  of  Galena,  which  has  com- 
pleted the  extension  of  an  electric  trans- 
mission line  to  the  McMillan  mine  to 
serve  a  connected  load  of  200  hp.  in  motors 
is  negotiating  with  the  owners  of  the  dif- 
ferent mines  in  that  vicinity  to  furnish 
electrical    service. 

t  •°JH'E4,PTR  TLL.— The  Southern  Illinois 
.bight  &  Power  Comnany  is  planning  to  con- 
struct a  new  power  house  and  install  a  new 
equipment   in  Gillespie. 

SPRINGFIELD,  ILL.— A  resolution  has 
been  adopted  by  the  City  Council  authoriz- 
ing the  sale  of  $60,000  underground  city 
electric  light  wire  bonds  and  $50,000  water 
department  amortization  bonds. 

WATJKEGAN,  ILL.— The  Public  Utilities 
Commission  has  granted  the  Chicago  North 
Shore  &  Milwaukee  Railroad  Company 
permission  to  issue  $940,000  in  bonds,  the 
proceeds  to  be  used  for  extensions  and 
general  rehabilitation  of  its  svstem  At 
least  $200,000.  it  is  expected,  will  be  ex- 
pended for  improvements  to  the  lines  in 
V.  aukegan. 

FLORENCE,  WIS.  —  The  Peninsula 
Power  Company  of  Chicago,  111  it  is  re- 
ported, has  selected  a  site  on  the  Brule 
River  in  Florence  for  its  proposed  hydro- 
electric power  plant  to  be  built  this  vear 
I  n"S  f  £Te  not  .been  announced.  "Max 
Sells   of  Florence  is  reported   interested 

MILWAUKEE.  WIS.— The  City  Council 
has  granted  the  Milwaukee  Electric  Rail- 
way &  Light  Company  a  franchise  for  an 
extension  on  Mitchell  Street  to  Muskego 
Avenue,  on  Muskego  Avenue  to  Burnham 
Street  and  on  Burnham  Street  to  Twenty- 
sixth   Avenue. 

MILWAUKEE,  WIS.— The  Valley  Steel 
Company  is  erecting  an  electric  steel  foun- 
dry and  merchant  bar  and  billet  plant  at 
St.  Francis,  a  suburb  of  Milwaukee  The 
main  structure  will  be  85  ft.  bv  680  ft  The 
company  will  manufacture  steel  bv  the 
electric  Process.  Energy  will  be  supplied 
bj    the   Milwaukee   Railway   &   Light   Com- 

SEYMOUR.  WIS.— The  Seymour  Electric 
company,  recently  incorporated,  is  plan- 
nlne.  to™?rect  an  electric-light  and  power 
!?^ntm,Th.e  company  is  capitalized  at  $10,- 
000.  The  incorporators  are:  E.  P.  Daniels, 
\\  .    E.    Daniels   and    S.    D.    Newell. 

TOMAH,  WIS. — Plans  are  being  consid- 
ered for  the  installation  of  additional  street- 
lighting  units. 

WAUPACA  WIS.— Application  has  been 
made  to  the  State  Legislature  for  an  ap- 
propriation of  $60,000  for  the  construction 
of  a  new  power  house  at  the  Wisconsin 
A  eterans'   Home   at   Waupaca. 

BUHL.  MINN.— Contracts  have  been 
placed  by  the  Village  Council  for  equip- 
ment for  the  municipal  electric-light  and 
power  plant,   to  cost  about  $25,000. 

JASPER.  MINN.  —  Edmond  Sheila  of 
Letcher,  S.  D.,  has  been  granted  a  franchise 
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CORTDON,    iowa      The    Iowa    Southard 
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involving  an  expendltur.    ol   aboul    $400,000 
•    cont.  mpla  ted   bj    I  Oi 
Trl-Citj    Rallwaj    .v    Light    Company.     The 
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20,000-kw.     turbine,     rebuilding 
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from   the  power  station  at    18,200  voit«  in- 
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improvement     are   completed 

BSMMETSBURO,    IOWA.  -The    Common- 
wealth  Powei   Compan}   <>t'  Mankato,  Minn., 
has   pet  it  loned    t  he   <  louncil    for  a    frai 
to    I'm  in:  h    el.  'or   lamps  and    ' 

in   Emmetsburg. 

SHELDON,    IOWA. — The   Henry    Runger 
cement   plant   Is  reported   to  have  b.-.-n  pur- 
chased i>y  the  Sheldon  Gaa  &  Electric  Com- 
which,   it    la   understood,   will   ei 

generating    station    there    at    once. 

THOR.  IOWA. — Bonds  to  the  amount  of 
$4,000  have  been  sold,  the  proceeds  to  be 
used  for  the  installation  of  an  electric- 
lighting  system. 

CLINTON,  MO. — The  municipal  electric 
and  water  plant  is  reported  to  have  been 
purchased  by  Morrison  &  McCall  of  St. 
Louis.  A  number  of  improvements  are  con- 
templated by  the  new  owners. 

FREDERICKTOWN,  MO. — Negotiations 
are  under  way  between  the  City  Council 
and  the  Missouri  Public  Utilities  Company 
of  Cape  Girardeau  for  the  purchase  of  the 
municipal  electric  light  plant. 

HORNERSVILLE,  MO.— The  Arkansas 
Light  &  Power  Company  of  Arkadelphla, 
Ark.,  has  been  granted  a  franchise  to  fur- 
nish electricity  for  lamps  and  motors  in 
Hornersville. 

JOPLIN,  MO. — At  an  election  to  be  held 
on  June  12  the  proposal  to  issue  $225,000 
in  bonds  for  a  municipal  electric  light  plant 
and  an  alternative  proposition  to  purchase 
energy  from  the  Empire  District  Electric 
Company   will   be   submitted   to    the   voters. 

KIRKSVILLE,  MO. — At  an  election  held 
recently  the  proposal  to  issue  $118,000  in 
bonds  for  improvements  to  the  municipal 
electric-light  plant  and  water-works  system 
was  defeated. 

LADDONIA,  MO. — At  an  election  held  re- 
cently the  proposal  to  install  a  lighting  sys- 
tem in  Laddonia  was  carried. 

ST.  LOUIS,  MO.— The  Manchu  Storage 
Battery  Company,  incorporated  under  the 
laws  of  the  State  of  Delaware  with  a  capi- 
tal stock  of  $300,000,  has  been  authorized 
to  utilize  $140,000  to  establish  a  plant  in 
St.  Louis. 

WEBB  CITY.  MO.— The  Southwest  Mis- 
souri Railroad  Company  is  planning  to  ex- 
tend its  electric  railway  from  Baxter 
Springs,  Kan.,  to  Pilcher,  a  distance  of  7 
miles. 

KEARNEY,  NEB. — At  an  election  to  be 
held  June  19  the  proposal  to  grant  a  25-year 
franchise  to  the  L.  E.  Myers  Company  of 
Chicago,  111.,  which  recently  took  over  the 
property  of  the  Kearney  Water  &  Electric 
Company,  will  be  submitted  to  the  voters. 
The  new  franchise  will  provide  for  improve- 
ments to  the  street-lighting  system. 

ALMA,  KAN. — The  Alma  (Kan.)  Light 
&  Ice  Company  is  reported  to  have  been 
granted  a  franchise  to  install  an  electric- 
lighting  system  here. 

ATWOOD,  KAN.— Plans  are  being  con- 
sidered by  the  City  Council  for  the  installa- 
tion of  an  electric-lighting  system  in  At- 
wood. 

BURDINGAME,  KAN.— Plans  are  being 
considered  by  the  city  of  Burlingame  for 
the  installation  of  an  additional  generator 
and  engine  in  the  municipal  electric-light 
plant. 

CONCORDIA,  KAN.— The  Concordia 
Electric  Light  Company  is  contemplating 
extending  its  electric  transmission  lines  to 
Cuba,  Aganda,  Haddam  and  Washington. 

HAMILTON,  KAN. — The  proposal  to  es- 
tablish an  electric-light  system  here,  to  cost 
about  $6,000,  is  under  consideration. 
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ELECTRICAL     WORLD 


KANOPOLIS,  KAN.— The  Council  is  con- 
sidering calling  an  election  to  submit  to  the 
voters  the  proposal  to  issue  bonds  for  exten- 
sions to  the  municipal  electric-lighting  and 
water-works  systems. 


Southern  States 

LAURINBURG,  N.  C— Surveys,  it  Is  re- 
ported, are  being  made  by  the  Palmetto 
Power  &  Light  Company  for  the  erection 
of  an  electric  transmission  line  from  Lau- 
rinburg  to  a  point  on  the  Wateree  River, 
about  7  miles  from  Camden,  S.  C,  to  se- 
cure energy  from  the  plant  of  the  Wateree 
Power  Company.  Charles  E.  Johnson  Is 
president. 

TUXEDO,  N.  C— The  Blue  Ridge  Power 
Company  is  reported  to  have  awarded  con- 
tract for  construction  of  a  hydroelectric 
i  power  plant  on  Green  River  to  Willard 
[Boggs  &  Company  of  Hendersonville.  The 
i  plans  provide  for  a  development  of  15,000 
j  hp.  and  the  erection  of  steel  tower  trans- 
|  mission  lines  from  the  power  site  to  Hen- 
'•  dersonville  and  Spartanburg.  John  A.  Law 
I  of   Spartanburg,    S.    C,    is    president. 

BENNETTSVILLE,  S.  C. — The  Southern 
Power  Company  contemplates  the  erection 
of  an  electric  transmission  line  through 
Marlboro  County,  passing  through  Bennetts- 
j  ville,  McColl  and  Tatum.  The  plans  pro- 
vide for  the  erection  of  a  substation. 

COLUMBIA,  S.  C. — The  Columbia  Rail- 
way, Gas  &  Electric  Company  is  contem- 
plating building  an  extension  of  its  elec- 
trio  railway  (between  5  and  10  miles 
long)  to  the  prospective  United  States 
Army  Camp  site  east  of  the  city. 

PACOLET,  S.  C— The  Pacolet  Manufac- 
turing Company  is  planning  to  equip  the 
Pacolet  Mills  and  the  Gainesville  (Ga.) 
Cotton  Mills  for  electrical  operation.  Sev- 
eral hundred  motors,  ranging  from  5  hp.  to 
150  hp.,  will  be  installed.  Energy  will  be 
supplied  by  the  Georgia  Railway  &  Power 
Company  of  Atlanta,  Ga.,  which  will  erect 
a  38,000-volt  electric  transmission  line 
from  the  Dunlap  plant  on  the  Chattahoo- 
chee River,  3  miles  distant,  to  the  mills. 
About  6000  hp.  will  be  required  for  the  two 
mills.  The  cost  of  work  is  estimated  at 
about   $200,000. 

SPARTANBURG,  S.  C— At  an  election 
to  be  held  June  12  the  proposal  to  pur- 
chase or  construct  an  electric-light  plant 
will  be  submitted  to  the  voters. 

MARION,  ALA. — The  Alabama  Power 
Company  of  Birmingham  has  petitioned  the 
Public  Service  Commission  for  permission 
to  purchase  the  plant  and  holdings  of  the 
Marion  Electric  Company. 

PAYETTEVILLE,  ARK. — The  Fayette- 
ville  Gas  &  Electric  Company  is  planning  to 
Duild  an  addition  to  its  power  house  and 
install  additional  equipment  for  the  purpose 
of  supplying  electricity  for  lamps  and 
motors  to  the  towns  of  Rogers  and  Spring- 
dale,  Ark.,  which  will  be  transmitted  over  a 
transmission  line  20  miles  long.  Specifica- 
tions, it  is  expected,  will  be  completed  with- 
in 30  days.  F.  L.  Oneal  is  superintendent. 
HOXIE,  ARK.— The  Hoxie -Walnut  Ridge 
Compress  Company  of  Hoxie,  recently  in- 
corporated with  a  capital  stock  of  $50,000, 
is  planning  to  install  a  power  plant.  S.  C. 
Dowell,  S.  E.  Spikes  and  others  are  inter- 
ested in  the  project. 

NEW  ORLEANS,  LA.— The  Star  Ship- 
yards, recently  incorporated,  is  planning  to 
install  electric  cranes,  pneumatic  machin- 
ery and  other  equipment.  Walter  C.  Kee- 
nan,  Crawford  Ellis  and  others  are  inter- 
ested. 

BILLINGS.  OKLA.— The  city  of  Billings, 
it  is  reported,  will  receive  bids  until  Aug. 
1  for  construction  of  an  electric-light  plant, 
water-works  and  sewer  system,  to  cost 
about  $50,000.  The  Mackintosh-Walton 
Engineering  Company,  State  National  Bank 
Building,  Oklahoma  City,  has  charge  of 
the    engineering   work. 

CLINTON,  OKLA. — Plans  are  being  con- 
sidered for  the  installation  of  an  orna- 
mental street-lighting  system  and  placing 
wires  underground  on  Frisco  Avenue. 

MTAMI,  OKLA. — Bids  will  be  received  by 
the  Miami  Hotel  Company  until  June  IS  for 
the  construction  of  a  hotel,  seven  stories 
and  basement,  to  cost  about  $200,000.  Sep- 
arate bids  to  be  submitted  on  heating,  elec- 
tric wiring  and  elevators.  A.  J.  Bellis. 
Orear-Leslie  Building,  Kansas  City,  Mo.,  is 
architect. 

SAND  SPRINGS,  OKLA.— The  Sand 
Springs  Railway  Company,  it  is  reported, 
is  contemplating  the  use  of  the  surface 
contact  system  for  operating  its  railway 
between  Tulsa  and  Sand  Springs  to  re- 
place   the    overhead    system    now    in    use. 

TULSA.  OKLA. — The  Mayor  and  Board 
of  City  Commissioners  have  approved  a 
new    ten-year    contract    with     the     Public 


Service  Company  of  Oklahoma  for  lighting 
the  streets,  which  also  provides  for 
the  installation  of  an  ornamental  lighting 
system,  consisting  of  72  standards  mounted 
with  lamps  of  1000  cp. 

AUSTIN,  TEX.— Bids  will  be  received 
by  Governor  James  E.  Ferguson  until  June 
18  for  construction  of  five  additional  fire- 
proof and  two  frame  buildings  for  the 
State  School  for  the  Blind.  Separate  bids 
to  be  submitted  for  wiring,  plumbing,  heat- 
ing, etc.  Plans  may  be  obtained  on  appli- 
cation to  Atlee  B.  Ayres,  Bedell  Building, 
San    Antonio,    architect. 

EL  PASO,  TEX.— The  War  Department 
at  Washington  has  requested  J.  N.  Glad- 
ding, city  engineer,  to  submit  estimates  of 
cost  of  furnishing  electricity  for  lighting 
the  new  cantonment  to  be  established  by 
the  army  at  Fort  Bliss.  The  army  officials 
want  to  have  the  plant  in  operation  by 
July. 

SHERMAN,  TEX.— The  Ferguson  Seed 
Farms  have  acquired  a  lot  150  ft.  by  300 
ft.  with  gin,  consisting  of  eight  stands  and 
power  plant,  of  Scott  &  McKnown,  and 
have  purchased  an  additional  lot,  100  ft.  by 
175  ft.,  and  will  eventually  use  the  latter 
for  warehouses  and  special  plants.  It  is 
proposed  to  overhaul  gin  and  install  addi- 
tional machinery.  Electric  or  oil  power  will 
be  used. 


Pacific  and  Mountain  States 

EVERETT,  WASH. — According  to  rul- 
ing of  the  District  Forest  Department  at 
Portland,  Ore.,  the  city  of  Everett  holds 
priority,  with  the  Pacific  Pulp  &  Develop- 
ment Company  second,  in  the  matter  of  the 
water  power  in  the  Sultan  River.  It  is 
now  proposed  that  the  Pacific  Pulp  &  De- 
velopment Company  locate  its  plant  in 
Everett,  so  that  some  amicable  arrange- 
ment might  be  entered  into  whereby  the 
city  and  the  company  could  both  use  the 
water  power  of  Sultan  River. 

MONTESANO.  WASH.  —  Negotiations 
have  been  closed  whereby  Marshall  &  Com- 
pany, bankers  of  Boston,  Mass.,  have  ac- 
quired the  principal  ownership  of  the  North- 
west Electric  &  Water  Works  holdings  in 
southwest  Washington,  to  be  followed  by 
the  consolidation  with  the  Washington 
Coast  Utilities,  a  Marshall  corporation,  now 
operating  on  the  Puget  Sound.  Improve- 
ments are  to  be  made  to  the  local  plant, 
which  will  include  the  installation  of  a 
700-hp.  steam  turbine  engine,  a  650-kva. 
generator  and  other  equipment.  The  Elma 
and  Sylvia  Lake  hydro  plants  will  be  kept 
in  reserve  :  the  local  steam  plant  will  sup- 
ply service  in  both  cities.  The  Washington 
Coast  Utilities  Company's  plants  are  lo- 
cated at  Edmonds.  Richmond  Beach, 
Vashon  Island,   Stanwood  and  Arlington. 

SEATTLE,  WASH — Bids  will  be  re- 
ceived by  the  Board  of  Puhlic  Works  of  the 
city  of  Seattle  until  July  20  for  construc- 
tion (complete)  of  a  hydroelectric  power 
plant:  the  proposed  plant  to  have  a  con- 
tinuous capacity  of  13  000  kw„  and  a  water 
supply  sufficient  to  generate  25.000  kw.  for 
five  hours  each  day  and  10,000  kw.  for 
1ft  hours  each  day.  For  details  see  proposal 
columns. 

WALLA  WALLA,  WASH.— Application 
has  been  made  to  the  County  Commission- 
ers by  the  Pacific  Power  &  Light  Company 
for  a  50-year  franchise  to  maintain  electric 
transmission  lines  over  certain  roads  in 
Walla  Walla   County. 

PORTLAND,  ORE.— The  County  Com- 
missioners have  granted  the  Portland  Rail- 
way &  Light  Company  a  franchise  to  erect 
an  electric  transmission  line  on  the  Co- 
lumbia River  highway,  subject  to  the  ap- 
proval of  the  district  attorney,  between 
tlic  automobile  club  house  and  Crown 
Point. 

FRESNO,  CAL.— The  San  Joaquin  Val- 
ley Light  &  Power  Company  is  reported  to 
be  contemplating  the  construction  of  a  sub- 
station. 6  miles  south  of  Alpaugh.  at  a 
cost  of  $80,000.  The  transmission  will  be 
extended  from  the  Corcoran  power  house. 
The  new  station  will  supply  the  rice  fields 
just  west  of  Pixley  and  Alpaugh  and  Al- 
lensworth  Counties.  The  southern  end  of 
the  new  development  and  of  the  Tulare 
Lake  Water  Company  will  also  be  supplied 
from   the   new  station. 

LOS  ANGELES,  CAL.— The  State  Water 
Commission  has  granted  the  application  of 
the  Sespe  Power  &  Light  Company  of  Los 
Angeles  for  permission  to  appropriate  88 
cu.  ft.  (second)  from  the  Sespe  River  in 
Ventura  County  for  power  development 
purposes.  The  proposed  development  will 
involve  an  expenditure  of  $2,000,000  and 
will  include  a  storage  dam  175  ft.  high, 
2000   ft.   long  at  the  top. 

OAKDALE,  CAL.— An  agreement  has 
been  made  by  the  Oakdale  and  the  South 
San    Joaquin    irrigation    districts    with    the 


Sierra  &  San  Francisco  Power  Co'TiPanj 
of  San  Francisco  for  furnishing  electricity 
to  operate  pumps  for  irrigating  large  tract:, 

of  lands. 

PORTERVILLE.  CAL.-    P*eltain^uB,U2v 

veya  are  being  made  by  the  Mount  Whttney 

Power  &  Electric  Company   of    Visalia   tor 

nstruction  of  a  new  power  plant  near 

Porterville. 

SAN  BERNARDINO,  CAL,,— Plans  are 
being  prepared  by  the  Santa  Fe  Ralrwaj 
System  of  Los  Angeles  for  extensions  to 
its  locomotive  and  car  works  at  Sari  »er- 
nardino,  which  will  include  a  blacKsmitn 
Shoo  45  ft.  by  400  ft,  a  car  repair  build- 
ing p;  ft,  by  1200  ft.,  and  a  one-story 
storage  plant,  66  ft.  by  -W)  ft-,  equipped 
with  an  electric  traveling  crane.  <-..  w. 
Harris,  Kerckhoff  Building,  is  chief  engi- 
neer. 

SAN  FRANCISCO,  CAL.— The  Pacific 
Gas  &  Electric  Company  has  purchased 
the  water  rights  of  the  Mount  Shasta  Power 
Company  on  the  Pit  River,  which  it  is 
estimated  will  develop  180,000  lip  with i  a 
possible  later  development  of  41*2.000  np. 
Work  on  the  proposed  development,  it  is 
understood,  will  begin  next  year.  About 
five  years  will  be  required  to  complete  the 
project. 

SONORA,  CAL.— Plans  have  been  sub- 
mitted to  the  City  Trustees  for  the  pro- 
posed municipal  street-lighting  system 
The  use  of  500-cp.  lamps  on  Washington 
Street  and  250-cp.  lamps  in  other  parts  or 
the  city  is  now   under  consideration. 

BOVILL,  IDAHO.— An  election  will  soon 
be  held  to  submit  to  the  voters  the  pro- 
posal to  issue  $5,500  in  bonds  f or .the  con- 
struction of  a  municipal  electric-light 
plant.  The  plans  call  for  a  2o-kw.  West- 
inghouse  direct-current  generator,  driven 
by    a    40-hp.    semi-Diesel    engine. 

DEARY,  IDAHO.— At  a  special  election 
held  recently  the  proposal  to. issue  bonds 
for  the  installation  of  a  municipal  electric- 
light  plant  was  carried. 

HOLLISTER,  IDAHO.  —  The  Public 
Utilities  Commission  has  authorized  tne 
Idaho  Power  &  Light  Company  of  Boise 
to  extend  its  transmission  lines  to  the  Mi- 
lage of  Hollister  to  furnish  electricity  for 
lamps  and   motors. 

RONAN,  MONT.— Application  has  been 
made  by  W.  B.  McDonald  of  the  Northern 
Idaho  &  Montana  Power  Company  or 
Sandpoint,  Idaho,  for  a  50-year  electric 
light  and  power  franchise  in  Ronan.  it 
granted  the  franchise  the  company  will 
extend  its  transmission  line  down  the  east 
shore  of  Flathead  and  on  to  Ronan. 

ALBUQUERQUE.  N.  M.— The  Albuquer- 
que Gas  &  Electric  Power  Company  re- 
cently incorporated  with  a  capital  stock 
of  $500,000.  will  take  over  the  properties  or 
the  Albuquerque  Gas,  Electric  Light  & 
Power  Company  and  the  Albuquerque 
Electric  Power  Company.  The  incorpo- 
rators of  the  new  company  are :  W  .P. 
Southard,  Charles  S.  Twogood.  A.  f.  Mc- 
Millen,  Laurence  Lee  and  D.  K..   a.   senerb. 


Canada 

EAST  TORONTO,  ONT.—  The  William 
Davies  Company,  521  Front  Street  East 
Toronto,  is  contemplating  the  erection  or 
an  addition  to  its  boiler  house,  to  cost 
about  $6,000. 

ELMIRA,  ONT.— The  ratepayers  have  ap- 
proved a  by-law  to  grant  a  loan  of  $15,000 
to  the  Elmira  Transmission  Company. 

PETROLIA.  ONT. — The  Town  Council 
has  given  its  first  and  second  reading  to  the 
by-law  authorizing  an  appropriation  ot 
$15,000  for  extensions  and  improvements  to 
the  Hydro-Electric  system. 

PICKERING,  ONT. — Electricity  will  soon 
be  supplied  through  the  Hydro-Electric 
Power  Commission  to  Pickering  Village  and 
Pickering  Township.  The  transmission  line 
is  to  be  extended  westward  from  Whitby 
along  the  Kingston  Road  to  the  village  of 
Pickering  and  thence  to  Claremont. 

PORT  ARTHUR.  ONT. — Work  will  soon 
begin  by  J.  J.  Carrick,  M.  P.,  and  associates, 
it  is  reported,  on  the  erection  of  a  pulp  and 
paper  mill  just  outside  of  the  city  limits  of 
Port  Arthur.  The  initial  installation  wih 
provide  for  an  output  of  360  tons  of  paper 
per  dav,  and  will  call  for  an  expenditure  of 
approximately  $1,000,000.  The  mill  when 
first  put  into  operation  will  require  lS.oof) 
hp.  The  Ontario  Hydro-Electric  Power 
Commission,  it  is  understood,  proposes  to 
develop  Nepigon  power  for  this  purpose. 
Either  a  new  substation  will  be  erected  or 
the  present  one  on  Hill  Street  will  be  en- 
larged. 

PORT  COLBORNE,  ONT. — The  Niagara 
District  Hvdro-Radial  Association  has  for- 
warded a  resolution  to  the  provincial  gov- 
ernment asking  that  body  to  permit  the  con- 
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Switch  .     B"loj  d     M. 
•  afion,  Pb      App    in.  .1  April  II, 

1  :<  i 

1  •      M  .    i  lustav    Hliiin- 

berg  .mil  John  a    Butkus,   Baltimore,  Md 
ui.. i    Oct     18.    1916,      Motor    which 
i  un   on   direct    • 
alternating    cui  r»  nta    oi    ■  nj     numb 

..n.l     w  itliin     ilii>     lim 

frequency   UMd  la  the  commercial  distri- 
bution of  electric  power 

John 
Cuthbert,   Chicago,   ill.     App.  filed   March 

1,  l'.'ir,      Plug;. 

un-   Switch  ;    John   Frlls, 
Chicago,    in.      App.    Died    woi     I,    1914, 

For    UM    with    electric,   sign. 
1,227,721,      ElectricaLL'J     1Ii:\iii>    Utensil; 
Louis   II.   Wilkinson  and   Waller  Q.   Barker, 
Mcri.len.    Conn.       App.    Bled    Dec    11,     L916. 

Electrically  heated  unit  affixed  thereto  bj 

a  spring  and  covered  by  a  depending 
skirt. 
1.21*7,726.  Cable  Terminal;  Daniel  Wood- 
head,  Chicago,  ill.  App.  filed  Aug.  3, 
1916.  For  use  In  connection  with  storage 
batteries. 

1,227.752.     Fusible  Element  for  In. 
Electrical  Fuses  ;  Robert  C.  Cole,  Hart- 
ford.    Conn.       App.    filed    Oct.     27,     1916. 
Multiple  links. 

1,227,752.  Fuse  Block;  Robert  C.  Cole. 
Hartford,  Conn.  App.  filed  Oct.  27,  1916. 
Spring-conducting  clips  for  receiving  the 
terminals  of  inclosed  fuses,  loosely  re- 
tained In  pockets  on  top  of  the  blocks. 

1,227,760.  Thermo-Regulator  ;  Achilles  de 
Khotinsky,  Chicago,  111.  App.  filed  April 
29,  1916.  Provides  a  thermo-regulator  of 
the  type  In  which  a  circuit  is  closed  by 
the  expansion  of  a  liquid  contained 
therein  and  forming  one  terminal  of  the 
circuit 

1,227,766.  Sustaining  Device  for  Vapor 
Converters  ;  Sidney  W.  Farnsworth, 
Pittsburgh,  Pa.  App.  filed  July  14,  1915. 
Improvement. 

1.227.771.  Battery-Charging  Equipment; 
Edward  T.  Foote,  Montclair,  N.  J.  App. 
filed  Feb.  19.  1916.  Means  for  charging 
batteries  by  the  "across  the  line"  or  "con- 
stant-potential" method. 

1.227.772.  Electric  Distributing  System  ; 
Charles  Le  G.  Fortescue,  Pittsburgh,  Pa. 
App.  filed  May  6,  1915.  Means  for  min- 
imizing inductive  disturbances  in  elec- 
trical circuits  that  may  be  caused  by 
other  circuits  in  proximity  thereto. 

1.227.789.  Electric  Switch  ;  Albert  J.  Hor- 
ton,  White  Plains,  N.  Y.  App.  filed  April 
21,  1913.  Actuated  to  connect  an  am- 
meter in  series  with  and  a  voltmeter  in 
shunt  with  the  circuit  which  is  controlled 
by   said   switch. 

1.227.790.  Control  Panel;  Albert  J.  Hor- 
ton,  White  Plains,  N.  T.  App.  filed  June 
SO,  1913.  For  use  in  controlling  the 
charging  of  storage  batteries. 

1,227,801.  Electric  Switch  ;  Charles  J. 
Klein,  Milwaukee,  Wis.  App.  filed  Oct.  2, 
1911.  Adapted  to  make  or  break  a  circuit 
with  a  quick  snap  action. 

1.227.809.  Method  of  and  Means  for 
Transforming  Direct  Current  ;  John  C. 
Lincoln,  Cleveland,  Ohio.     App.  filed  Feb. 

2,  1912.      To    effect    such    transformation 
with  a  minimum   loss  of  power. 

1.227.810.  Motor-Control  System  ;  Walter 
O.  Lum,  Wilkinsburg.  Pa.  App.  filed  April 
12,  1915.  Means  for  preventing  the  re- 
versal of  an  electric  motor  while  the  cur- 
rent traversing  its  circuit  exceeds  a  pre- 
determined value. 

1,227,830.  Process  of  Uniting  Metal 
Bodies  ;  Archer  W.  Richards,  Cleveland, 
Ohio.  App.  filed  March  31,  1915.  By 
electric  welding. 

1,227,837.  Electric  Contact  Box;  Arthur 
W.  Sclater,  Piccadilly,  Westminster,  Eng- 
land. App.  filed  Oct.  26,  1914.  Provides 
an   adjustable  bridge  piece. 

1,227,844.  Variable-Voltage  Transformer  : 
Arthur  Simon,  Milwaukee,  Wis.  App. 
filed  July  3,  1915.  Provides  an  inclosed 
transformer  of  simple,  compact  and  dur- 
able construction. 


Record  of 

Electrical 

Patents 

Note*  OS  DnHed  Stales  1'atenta 
issued  on  May  i29,  1917 


1,227,909.  PRODUCTION  of  Refractory  Ma- 
terials; Paul  EL  II.  i .  Imian,  Chicago,  111. 
\pP  iiie.l  Oct  21,  L916.  Oxide  to  be  em- 
ployed Is  preliminarily  mixed  with  a  cer- 
tain amount  of  carbon  and  then  com- 
pressed to  but  a  slight  degree. 

1,227,918.  Plug  and  Receptacle  Con- 
nector ;  Louis  O.  Lieber,  Los  Angeles, 
i'al  App.  Bled  Feb.  •"..  1916.  Combination 
plug  connector  adapted  for  universal  use. 

1,227,921.  Electric  Regulator  ;  George 
Machlet,  Jr.,  Elizabeth,  N.  J.  App.  filed 
July  1,  1912.  A  prime  mover  to  operate 
the"  regulating  device  under  the  control  of 
the  needle  of  the  voltmeter  of  other  in- 
dicating apparatus. 


1,227,809 — Method  of  and  Means  for  Trans- 
forming  Direct  Current 

1,228,028.  Casing  for  Lamp  Sockets  and 
the  Like  ;  Charles  J.  Klein.  Milwaukee, 
Wis.  App.  filed  Dec.  18,  1913.  Improved 
interlocking  means. 

1,228,032.  Method  of  Electric  Welding 
and  Apparatus  ;  Laurence  S.  Lachman, 
New  York,  N.  Y.  App.  filed  Oct.  24,  1916. 
Work  is  clamped  by  an  electrode  the 
pressure  of  which  is  applied  in  the  direc- 
tion of  the  welding  pressure. 

1,228,052.  Electric  Switch;  Joseph  H. 
Rusby,  Nutley,  N.  J.     App.  filed  May  22, 

1913.  Push-button. 

1,228,058.  Electric  Relay;  Frederick  W. 
Schmidt.  Chicago,  111.     App.  filed  Oct.  19, 

1914.  Electromagnetic  relay  in  which  the 
circuit  is  broken  between  mercury  and 
mercury- 

1,228,065.  Current-Indicating  Apparatus 
for  Direct-Reading  Wave-Meters  for 
High-Frequency  Oscillations  ;  George 
Seibt.  Berlin,  Germany.  App.  filed  Oct. 
18,  1911.  Will  also  serve  the  purpose  of 
a  safety  fuse  for  protecting  the  wave 
meter. 

1.228,075.  Controlling  System  for  Elec- 
tric Elevators  ;  William  S.   Smith,  Cam- 


bridai      lis  App.    Illi  d    March    28,    191 

button  1 1 1 1.  m 

l.i'  ruie  K1.1.AY.  .lames  B.  GH 
p.11,  Chicago,   III.      App.  filed  Oct.   30,  191 

Tenslonless  armature  with  hut  two  pes 
tioiiH  of  rest. 

1,228,127.     COKDurr  Oi  ;  Edwin  i 

Olley,  Syracuse.  N.  v.  App.  nied  May  2 
I :i i  I .  Means  for  coupling  boxes  to  U 
Conduits  without  turning  the  boxes  or  tl 
conduits. 

1,228,142.  High-tension  Insulator  Soil 
PORT  FOB  I'.i  BBABB  ;  fCdson  O.  S.-HHlonl 
Chicago,  111.  App.  filed  Aug.  16,  191! I 
Improvement. 

1.228.155.  Pothead;  Paul  F.  William. 
Chicago.  111.  App.  filed  Sept.  1H.  191; 
Casing  is  provided  with  removable  men 
bers  by  which  access  can  be  gained  to  It 
Interior. 

1.228.156.  Connector  for  Electrical  Cos 
ductors  ;   Paul  F.   Williams,   Chlcai 
App.    filed    March   17,    1913.      Involving 
tubular  or   hollow  casing  or   housing  fo 
an  end   portion  of  one  of  the  conductor 
to  be  terminated   or  connected. 

1,228,169.  Manufacture  of  Electrodm 
Edmund  H.  Becker,  Washington,  O.  C 
App.  filed  Sept.  27,  1916.  Composed  of  i 
granular  copper  oxide  material,  the  gran 
ules  consisting  of  an  intimate  and  homo 
geneous  mixture  or  combination  of  cupri 
oxide  and  cuprous  oxide. 

1,228,188.  Pressure  Regulator;  Frederic! 
S.  Denison,  Minneapolis,  Minn.  App.  filet 
June  29,  1916.  Pressure  gage  havuu 
means  connected  with  the  thermostats 
circuit  so  that  when  the  pressure  reachei 
a  predetermined  point  the  circuit  will  tx 
closed  through  the  motor  to  shut  off  tht 
draft,  even  though  the  thermostatic  bai 
may  still  be  in  contact  with  the  "cold* 
side  of  the  thermostat. 

1,228,195.  Automatic  Circuit  Closer  foi 
Electric  Heaters  ;  Michael  H.  Farley 
Seattle,  Wash.  App.  filed  March  23,  1918 
Automatic  thermostatic  switch  or  con- 
troller for  use  in  connection  with  an  elec- 
tric sadiron. 

1,228,243.  Water  Heater;  Frederick  Poole, 
Jewell,  Kan.  App.  filed  Feb.  2,  1915.  In- 
stantaneous. 

1,228,250.  Storage-Battery  Construction ; 
James  M.  Skinner,  Philadelphia,  Pa.  App. 
filed  May  11,  1916.  Maximum  proportion 
of  active  material  in  the  external  surface 
and  parts  adjacent  thereto  in  the  finished 
plate  or  electrode. 

1,228,330.  Outlet  Box;  Clyde  H.  Lough- 
ridge  and  Howard  R.  Loughridge,  Pitts- 
burgh, Pa.  App.  filed  Sept  24,  1915. 
Improvements. 

1,228,337.  Electrical  Attachment  Plug; 
Philip  S.  McLean,  Bloomfield,  N.  J.  App. 
filed  April  4.  1916.     Swivel  type. 

1,228,340.  Portable  Fireplace;  Charles 
Maynard,  Milan,  Mich.  App.  filed  Oct 
25,  1916.  Heater  is  so  designed  as  to  re- 
tain foodstuffs  in  a  heated  or  warm  con- 
dition. 

1,228,354.  Electrical  Fuse;  Harry  W. 
Young,  Chicago,  111.  App.  filed  Sept.  26, 
1914.     Removable  fuse  cartridges. 

1,228,359.  Non-Hydrated  Moisture-Con- 
taining Manganese  Depolarizing  Com- 
pound ;  Carleton  Ellis  Montclair,  N.  J. 
App.  filed  Oct.  23,  1915.  Depolarizers  of 
the  type  suitable  for  use  in  dry  batteries 
of  the  Leclanche  type. 

1,228,362.  Switchboard  or  Mountino; 
John  P.  Hayes,  Pittsburgh,  Pa. ;  App. 
filed  Oct.  5,  1914.  Provides  ample  room 
and  capacity  for  attachments  and  con- 
nections of  the  various  conductor  ele- 
ments, with  economy  of  material  and 
space. 

1.228.368.  Wood  Separator  for  Storage- 
Battery  Plates  ;  William  Morrison,  Chi- 
cago, 111.  App.  filed  Nov.  11,  1916.  The 
pores  of  the  wood  are  filled  to  a  large 
degree  with  the  precipitated  barium  salt 

1.228.369.  Separator  for  Storage-Batter! 
Plates  ;  William  Morrison.  Chicago,  III 
App.  filed  April  2,  1917.  The  pores  of  the 
separator  are  filled  to  a  large  degree  with 
the  precipitated   strontium  salt. 
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A  Lesson  from  Canada 

WHILE  central  station  managers  in  the  United 
States  have  been  rather  restive  since  war  was  de- 
clared, wondering  how  they  would  weather  the  approach- 
ing storm,  our  Canadian  friends  have  passed  through 
the  crisis  unscathed.  Bereft  as  some  of  them  have 
been  through  the  voluntary  enlistment  of  fully  35  per 
cent  of  their  staff,  and  faced  also  with  extraordinary 
difficulties  of  financing  and  of  securing  coal,  they  have 
met  the  situation  manfully  and,  instead  of  suffering  loss, 
are  enjoying  a  prosperity  wholly  undreamed  of  and 
never  before  equaled.  Happily  almost  all  of  the  elec- 
tricity used  in  Canada  is  generated  from  water  power  so 
that  the  scarcity  and  high  price  of  fuel  are  not  felt 
universally  in  the  Dominion;  but  the  demands  for  en- 
ergy have  been  so  great  that  all  steam  reserve  appara- 
tus as  well  had  to  be  pressed  into  continuous  service. 
In  the  use  of  electricity  we  have  much  to  learn  from 
Canada.  Despite  the  low  rates  prevailing  there,  the  in- 
habitants have  not  made  so  generous  a  use  of  electricity 
in  the  household  as  one  would  expect,  but  the  indus- 
tries more  than  make  up  for  that  deficiency.  With  a 
population  of  about  8,000,000,  scattered  for  the  most 
part  along  the  St.  Lawrence  River  and  Lake  Ontario,  the 
per  capita  consumption  of  electricity  in  Canada  is  enor- 
mous. True,  the  manufacture  of  munitions  has  helped 
to  swell  the  figures,  but  the  total  without  that  is  still 
very  large.  The  war  has  caused  Canadians  to  make  a 
virtue  out  of  necessity  in  a  way  very  much  to  their 
credit.  Had  selective  conscription  been  adopted  in  Can- 
ada from  the  start,  as  it  has  been  in  this  country,  many 
of  the  highly  trained  and  dependable  men  would  have 
been  spared  to  the  companies  to  help  carry  the  burden. 
American  managers  may  therefore  take  heart.  With  all 
their  anxieties  and  perplexities  our  Canadian  friends 
have  been  equal  to  every  emergency,  and,  what  is  most 
encouraging,  they  show  no  sign  of  overwork.  On  the 
contrary,  they  are  unusually  cheerful. 


The  Spacing  of  Transformers 

THE  brief  paper  by  P.  O.  Reyneau  on  this  subject  is 
well  worth  a  second  reading  if  one  is  interested  in 
the  practical  economics  of  distribution.  The  general 
theory  of  the  situation  is  that  while  large  transformers 
feeding  long  secondaries  are  highly  desirable  on  account 
of  better  efficiency  and  regulation,  improved  load  factor 
and  better  diversity  conditions,  so  far  as  the  trans- 
formers themselves  are  concerned,  the  extension  of  sec- 
ondaries brings  with  it  heavy  installation  cost  and  line 
losses  which  at  some  point  in  the  development  of  the 


secondary  system  will  balance  the  gains  to  be  made  by 
the  larger  units.  Mr.  Reyneau  works  out  from  very 
simple  theory  a  set  of  curves  which  furnish  a  most  con- 
venient graphical  method  for  finding  the  approximate 
point  at  which  it  does  not  pay  further  to  increase  the 
transformer  spacing.  As  in  practically  every  case  of 
distribution,  the  complete  theory  is  hard  to  apply  in 
detail,  although  it  furnishes  a  convenient  method  of 
approximation.  As  Mr.  Reyneau  suggests,  the  curves 
must  be  used  with  a  basis  of  good  judgment.  The 
irregular  call  for  energy,  the  uncertain  distribution 
of  the  load  from  week  to  week  and  the  wandering  of 
the  load  center  of  each  section  from  hour  to  hour  make 
precise  application  of  theory  an  impossibility  save  for 
instantaneous  values  of  the  variables,  which  are  not  of 
great  practical  service.  However,  a  combination  of 
good  judgment  with  the  principles  laid  down  by  theory 
may  generally  be  counted  on  to  win.  It  is  the  data  for 
this  combination  that  Mr.  Reyneau  has  given  us. 


Calculating  Coal  Cost  in  Power  Rates 

FOR  the  last  half  dozen  years  electric  supply  com- 
panies have  suffered  steadily  from  increasing  prices 
of  everything  except  their  own  product.  With  un- 
restrained speculation  thrusting  up  the  cost  of  living, 
this  in  turn  forcing  up  the  price  for  labor,  and  with 
coal  simultaneously  shooting  skyward,  the  supply  com- 
panies have  been  quite  consistently  reducing  the  price 
of  energy.  Since  the  war  began  the  situation  has  grown 
worse  and  worse ;  labor  is  scarcer  and  more  exacting  in 
its  demands ;  owners  and  producers,  transportation  men 
and  middlemen  have  been  greedily  clutching  for  more 
profits,  and  with  these  adverse  factors  in  operation  the 
price  of  coal  has  surpassed  all  previous  records. 

Through  this  the  central  stations  have  stood  pat, 
while  all  around  them  transportation  companies  were 
calling  for  help.  The  time  has  come,  however,  when 
forbearance  must  be  laid  aside  and  some  provision  made 
for  taking  care  of  the  enormous  increase  in  cost  of  pro- 
duction. Let  it  be  written  down  to  the  credit  of  the 
central  stations  of  the  country  that  in  doing  this  they 
have  gone  ahead  logically  and  fairly  to  provide  for  a 
permanent  solution  of  the  economic  problem.  The 
method  taken  is  shown  in  the  case  of  the  Rockford  Elec- 
tric Company  discussed  elsewhere  in  our  columns.  It 
simply  amounts  to  placing  the  power  schedule,  in  which 
cost  of  fuel  is  always  a  large  item,  on  a  sliding  scale, 
the  price  to  the  consumer  rising  or  falling  month  by 
month  in  a  perfectly  definite  way  according  to  the 
changes  up  or  down  in  the  price  of  coal.  No  change  is 
made  in  the  lighting  schedule  in  this  case  nor  is  there 
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am  allowance  for  ln<  i  :  "i her  than  In  the  one 

\  Ital  element  of  fuel. 

method  of  dealing  with  the  situation  has  very 
much  to  commend  it  since  it   virtual!  the  con 

Burner  into  partnership  so  that   hi  el   in-  power 

cheaply  when  it  can  be  produced  cheaply  and  shares  its 
increased  cost  when  condition!  are  adverse,  in  ever] 
wa>  it  Beems  t«>  us  a  more  equitable  and  desirable  way 
of  meeting  the  higher  coal  "i  power  due  to  higher  coal 

cost    than   an   attempt    to   increase  power   rates   by   B   Hat 

percentage.     Any   fair-minded  commission  should 

the  justice  of  such  a  proposition  and  authorize  its  adop- 
tion as  a  fair  measure  id'  relief  to  the  only  industry 
which  has  not  taken  advantage  id"  the  time  of  stress  to 
try  to  raise  its  prices  as  much  as  the  traffic  will   hear. 


The  Photoelectric  Cell  as  a  Photometer 

THE  precision  of  any  single  observation  of  the  candle- 
power  of  a  lamp  in  a  photometer  is  necessarily  rela- 
tively low,  even  with  the  best  of  observers  using  the 
best  of  instruments.  Thus,  the  precision  of  a  single 
measurement  of  the  resistance  of  a  particular  sample 
of  manganin  wire  may  easily  be  one  part  in  ten 
thousand,  so  far  as  concerns  accidental  deviations  and 
observational  errors,  whereas  the  precision  of  a  single 
photometric  measurement  is  commonly  not  more  than, 
say,  one  part  in  two  hundred.  In  the  resistance  meas- 
urement a  zero  balance  is  obtained  on  a  delicate  gal- 
vanometer, and  the  eye  has  only  to  judge  whether  the 
scale  image  moves  or  does  not  move  when  the  gal- 
vanometer is  thrown  into  circuit.  In  the  photometric 
measurement  the  eye  itself  is  the  detecting  instrument, 
and  the  observer  has  to  make  a  judgment  as  to  the 
equality  of  two  adjacent  retinal  images.  It  is  prac- 
tically impossible  to  make  a  discrimination  beyond  a  cer- 
tain limit  of  approach  to  equality.  In  order  to  compen- 
sate, in  part,  for  the  inherent  lack  of  instrumental 
precision  in  the  photometric  observer's  eye,  it  is  cus- 
tomary to  rely,  not  upon  a  single  measurement,  but  upon 
the  mean  value  of  a  fairly  considerable  number  of 
photometric  measurements  taken  by  the  same  observer 
in  rapid  succession.  Since  the  probable  closeness  to 
the  truth  of  the  mean  of  a  set  of  measurements  taken 
under  the  same  contingencies  increases  as  the  square 
root  of  the  number  included  in  the  set,  nine  measure- 
ments are  collectively  three  times  as  good  as  one  meas- 
urement in  probable  approximation  to  the  unerroneous 
result. 

It  has  long  been  recognized,  however,  that  instead 
of  trying  to  improve  the  approximation  of  the  pho- 
tometric measurements  by  accumulating  the  observa- 
tions of  one  or  more  observers,  it  would  be  more  satis- 
factory to  substitute  an  artificial  eye  for  the  human  eye 
and  to  develop  the  precision  of  the  substituted  device. 
This  device  would  naturally  be  some  form  of  radiant- 
energy  detector.  That  this  is  no  chimera  is  certified 
by  the  assertion  of  botanists  that  the  "eyes,"  or  light- 
responsive  organs,  of  certain  plants  are  much  more 
sensitive  to  light  than  is  the  human  eye.  A  certain 
degree  of  success  has  been  obtained  with  photoelectric 


apparatui  during  the  laal  feu  years,  subject  t<>  the  diffl 

CUlt}    that    the  curve  ol      60    Ibillt}    with    respect    t<.   \\a\e 

length  in  the  spectrum  la  quite  different  In  the  real  and 
artificial  • 

The  article   bj    .lame     R,    Randolph    in   our   I1 
this  week  gives  some  Interesting  quantitative  comparl 
between  photometric  test!  using  real  and  artificial 

eyes    on    one    and    the    same    electric    lain]).       It     i      to    lo- 
lloped   that    a    suitable    and    reliable    technique    can    he 

elaborated  for  photometric  work  with  an  artificial  eye  of 

this   kind.      The    real   eye    is,    of   course,   the  only   final 
Criterion  of  success  in  this  undertaking. 


Bad  Illumination  and  Accidents 

PROFESSOR  CLEWELL'S  discussion  of  the  relation 
of  industrial  lighting  to  safety  ought  to  be  in  the 
hands  of  every  employer  of  labor.  It  now  seems  to 
have  been  well  demonstrated  that  as  illumination  de- 
creases accidents  increase,  regardless  of  whether  the 
decrease  is  due  to  a  change  from  natural  to  artificial 
light  or  to  the  ordinary  variations  of  daylight  resulting 
from  the  time  of  day  or  the  weather.  Manufacturing 
buildings,  taking  them  as  they  run,  are  not  well  lighted 
either  by  day  or  by  night,  although  some  modern  indus- 
trial plants  are  so  designed  as  to  get  very  satisfactory 
day  illumination  from  windows.  These  very  buildings 
are  often  poorly  illuminated  at  night  as  regards  either 
(juantity  or  quality  of  light,  and  sometimes  they  suffer 
by  reason  of  the  ample  window  space  through  which 
interior  light  escapes  as  effectively  as  light  enters. 

A  very  large  proportion  of  workshops  do  not  have 
adequate  window  space  as  compared  with  the  floor  space, 
and  the  neighboring  buildings  often  obstruct  the  enter- 
ing light.  In  such  places  artificial  light  is  practically 
a  necessity  all  the  time  over  a  considerable  part  of  the 
area.  It  is  small  wonder  therefore  that  in  the  average 
factory  insufficient  or  improper  lighting  soon  makes 
itself  felt  through  the  occurrence  of  accidents.  As 
Professor  Clewell  indicates,  insufficient  light,  glare  and 
shadows  are  the  three  commonest  sources  of  trouble. 
The  examples  he  gives  ought  to  be  thoroughly  con- 
vincing, and  almost  any  engineer  can  duplicate  them 
from  his  own  personal  observation.  At  the  present 
lamp  efficiencies  and  low  cost  of  energy  there  is  abso- 
lutely no  excuse  for  bad  illumination.  Glare  and 
shadows  can  both  be  avoided  by  proper  choice  and  spac- 
ing of  the  lighting  units,  of  which  a  sufficient  quantity 
can  be  easily  supplied. 

Just  now  the  gas-filled  lamp  is  productive  of  much 
bad  practice  in  industrial  illumination.  It  is  invaluable 
when  properly  applied  and  intolerable  otherwise. 
Luminous  flux  from  this  source  is  so  cheaply  obtainable 
that  there  is  no  possible  excuse  for  misapplying  it.  In 
fact,  bad  results  must  be  due  to  ignorance  or  parsimony 
— ignorance  of  what  conditions  ought  to  be  and  nig- 
gardly policy  in  changing  to  the  new  illuminant.  Three 
very  simple  rules  will  avoid  most  of  the  trouble.  Al- 
ways keep  the  filament  out  of  direct  view;  always  screen 
it  by  some  diffusing  material,  and  keep  the  walls  and 
ceiling   light   in   color,   even   at   some   little   expense  of 
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leaning  and  whitewashing.  As  to  quantity,  if  the  con- 
ditions just  laid  down  are  fulfilled  there  is  no  danger 
i)f  overdoing  illumination.  On  a  cloudy  day  the  maxi- 
mum light  furnished  is  likely  to  be  considerably  below 
laylight  illumination  even  in  a  well-lighted  shop.  These 
ire  times  when  night  work  is  of  special  importance,  and 
'or  efficient  working  as  well  as  for  avoidance  of  acci- 
lents  good  illumination  pays. 


factors,  and  we  are  very  doubtful  whether  daylight  sav- 
ing had  very  much  to  do  with  it  or  would  produce  any 
large  measure  of  economy  here. 


looking  Toward  Daylight  Saving 

ALTHOUGH  it  is  rather  late  to  put  through  any 
legislation  to  effect  daylight  saving  for  this  year, 
5ome  discussion  has  been  aroused  by  Senate  Bill  No. 
1854,  introduced  by  Senator  Calder  of  New  York.  This 
nakes  the  customary  provisions  for  establishing  stand- 
ird  legal  time,  duly  shoved  ahead  one  hour  for  daylight- 
saving  purposes.  The  period  of  the  change  according 
;o  this  bill  would  be  from  the  last  Sunday  in  April  to 
;he  first  Sunday  in  September,  and  the  bill  if  passed 
vill  become  legally  effective  at  the  beginning  of  the 
lext  calendar  year.  The  more  excitable  advocates  of 
laylight  saving  object  violently  to  putting  over  a  trial 
)f  the  system  until  next  season,  but  considering  the 
ime  it  has  taken  Congress  even  to  struggle  toward 
;he  final  stages  of  vitally  important  bills  like  those  re- 
ating  to  treasonable  activities  and  food  conservation, 
ve  judge  that  the  chance  of  beginning  daylight  saving 
his  season  is  very  slim. 

We  have  expressed  ourselves  several  times  on  this 
subject,  and  have  seen  no  reason  to  change  our  general 
)pinion  that  the  proposed  plan  is  on  the  whole  pleasant 
ind  harmless.  It  would  be  a  boon  to  the  enthusiastic 
imateur  gardeners  who  are  planting  cabbageheads  in 
lills  and  sowing  carefully  peeled  potatoes.  To  the  ordi- 
lary  worker  it  would  give  a  little  more  daylight  time 
for  recreation  in  the  evening.  But  we  quite  fail  to  see 
vhere  any  of  the  enormous  savings  expected  by  the 
friends  of  the  measure  are  going  to  materialize.  The 
eputed  results  in  England  are  quite  impossible  to 
verify  owing  to  the  many  causes  which  have  co-oper- 
ited  during  the  war  to  change  the  consumption  of  elec- 
xical  energy  for  lighting  purposes.  If  less  coal  has 
Deen  burned,  it  may  be  due  to  any  one  of  a  number  of 


Repulsion  and  Inductance  of  Reactors 

THE  increasing  use  of  reactors  to  limit  the  possible 
rush  of  current  through  accidental  short  circuits  has 
led  to  improvements  in  the  design  and  mounting  of 
these  devices  in  central  stations  and  substations.  By 
inadvertence,  it  is  possible  so  to  associate  reactors  in 
different  parts  of  an  alternating-current  system  that, 
in  the  event  of  a  short  circuit,  the  mechanical  forces 
brought  to  bear  upon  the  reactors  may  injure  them. 
Moreover,  if  they  are  improperly  mounted,  they  may 
mutually  affect  each  other  at  all  working  times  in  such 
a  manner  as  to  induce  mutually  unbalancing  emfs.  The 
subject  is  dealt  with  effectively  this  week  by  H.  B. 
Dwight  in  an  article  which  discusses  both  the  mechan- 
ical forces  and  the  mutual  inductances. 

On  first  thought  there  does  not  seem  to  be  any  close 
connection  between  the  mutual  inductance  of  a  set  of 
reactors,  expressed  say  in  henrys,  and  the  mechanical 
forces,  or  couples,  which  they  will  mutually  exert  on 
each  other,  expressed  say  in  kilograms  weight  or  in 
kilograms  acting  at  a  meter.  Nevertheless,  it  is  a  well- 
known  proposition  that  if  one  such  reactor  is,  say,  firmly 
fixed  and  the  other  is  capable  of  making  any  small 
excursion  or  bodily  movement,  either  of  translation  or 
of  rotation,  then  the  forces  with  which  the  two  will  pull 
each  other  magnetically  in  the  excursion  will  be  the 
product  of  the  currents  in  the  two  reactors  times  the 
change  in  their  mutual  inductance  per  unit  of  displace- 
ment. The  forces  will  therefore  be  large  if  the  mutual 
inductance  happens  to  change  rapidly  in  the  assumed! 
displacement,  while  they  would  vanish  if  the  mutual 
inductance  made  no  change. 

It  is  interesting  to  observe  in  the  article  that  alter- 
ing the  scale  of  geometrical  construction  and  arrange- 
ment, including  a  set  of  reactors,  does  not  alter  the 
total  mechanical  forces  between  them  so  long  as  the 
traversing  currents  remain  constant.  If,  on  the  other 
hand,  the  current  densities  are  kept  constant,  the  forces 
will  increase  with  the  square  of  the  linear  dimensions. 


WHILE  very  few  lighting  com-  The  Coming  Issues 
panies,  especially  east  of  the  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini 
Rockies,  face  conditions  in  the  domestic  field 
bordering  on  saturation,  there  is  a  real  desire  to  know 
how  to  increase  the  number  of  consumers  per  100 
population.  Generally  any  efforts  in  this  direction  have 
been  by  forced  means.  In  the  next  issue  of  the  Elec- 
trical World  there  will  appear  an  article  describing 
how  through  better  salesmanship  the  number  of  domes- 
tic consumers  is  being  increased  in  thirty-two  towns  in 
the  Middle  West.  The  national  need  for  intensified 
conservation  of  resources  is  recognized  universally;  it 
can  yield  far-reaching  economic  results  in  the  vital 
field  of  hydroelectric  development.  An  article  in  the 
issue  of  June  23  will  urge  national  encouragement  to 


hydroelectric  construction.  This  issue 
will  also  contain  the  fourth  installment 
of  C.  E.  Clewell's  series  on  industrial  illumination,  the 
particular  subject  which  will  be  discussed  being  legal 
requirements  of  factory  lighting.  In  this  article  the 
author  points  out  that  many  companies  have  lagged 
behind  in  bringing  their  lighting  facilities  up  to  re- 
quirements owing  to  their  failure  to  realize  the  value 
of  adequate  lighting  in  plant  production,  or  because 
they  are  ignorant  of  the  advances  in  lighting.  Atten- 
tion is  called  to  the  need  of  expressing  the  legal  re- 
quirements for  lighting  in  simple  terms  that  can  be 
readily  understood  and  enforced.  The  last  issue  of 
June,  dated  June  30,  will  be  devoted  principally  to  in- 
dustrial applications. 
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Repulsion  and  Mutual  Inductance  of  Reactors 

Some  Considerations  That    Have  Been    Found   Necessary  When   Installing 

Coils  with  Parallel  Axes — Curves  Which  May  He  Used 

to  Obviate  the  Use  of  Formulas 

BY     II.     It.     I>\\  li.ll  I 

OWING  to  the  Increasing  use  of  reactors  In  many        The  mutual  Inductance  of  coil  A  and  a  large  concefl 

systems  for  confining  disturbances  to  the  sections  trie  toil  of  radius  s      »i  and  the  same  axial  length  b 

in  which  they  originate  it  is  Important  to  know  may  be  calculated  by  Searle  and  Airey's  formula:* 
the  magnitude  of  their  mutual  inductance  and  the  for<  i 


•Xerted    between    them.      The    value    Of    the    mutual    in 

ductance   is   useful   in  calculating  and  correcting  any 
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FIG.     1 — MECHANICAL    FORCE    EXERTED    BETWEEN     COILS    WITH 
PARALLEL  AXES 

unbalance  of  voltage  which  may  be  produced,  while  the 
attraction  or  repulsion  which  may  exist  between  the 
coils  is  necessary  in  designing  the  supports  and  braces 
for  the  coils. 

Since  existing  formulas  which  express  the  mutual  ac- 
tion of  cylindrical  coils  with  air  cores  apply  only  to  coils 
having  the  same  axis,  formulas  will  be  derived  here  that 
will  be  applicable  to  similar  coils  placed  side  by  side  with 
their  axes  parallel.  To  obviate  the  necessity  of  using 
these  formulas  for  calculations,  however,  curves  based 
thereon  will  be  presented.  These  curves  and  formulas 
will,  it  is  believed,  give  results  within  a  small  per- 
centage of  accurate  if  the  reactors  are  of  the  usual 
shape  and  at  the  usual  distances  apart. 

Before  deriving  the  formulas  it  may  be  pointed  out 
that  the  mutual  inductance  of  two  thin  solenoids  A  and 
B  is  the  number  of  magnetic  lines  of  force  which  inter- 
link one  coil  when  unit  current  flows  in  the  other.  This 
number  will  not  be  greatly  changed  if  one  of  the  coils 
be  altered  to  have  another  shape  of  the  same  cross-sec- 
tional area,  such  as  the  approximately  square  shape 
shown  in  Fig.  5.  The  area  of  the  section  of  the  altered 
coil  B  is  m  r.s  X  Ar.ms  =  Am".  If  this  quantity  is  equal 
to  the  area  of  the  round  coil,  -a\  then  m  =  (a\  t.)  -+-  2. 
Thus  m  is  a  constant  which  does  not  change  when  s 
varies. 


M, 


+ 


<I 

'    (4*T* 

\  ( x  —  m ) ' 
)        '/' 

5 

a  — 
4 

15     ,        ;;   ,.  N 

a  lr  +  _        b' 
lit                L28        j 

,  (»  —  m)' 

—I  a'lr  —    _a-644-  —    b"    I 

\  64  ti  1  128         /         <t 


etc. 
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in  which  a  is  the  mean  radius,  b  the  length,  c  the  thick- 
ness of  winding,  s  the  spacing  center  to  center,  N  the 
number  of  turns  in  each  coil,  q  =  VVib'-r-  (s  —  mV 
and  r  =  y/V^b1  -\-  (s  -fra)2.  For  the  present  the  dimen- 
sions will  be  assumed  to  be  in  centimeters. 

Similarly,  the  mutual  inductance  of  coil  A  and  a  coil 
of  radius  s  -\-  m  is 
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FIG.    2 — MUTUAL   INDUCTANCE   OF   COILS    WITH    PARALLEL   AXE 

The  difference  between  Mx  and  M2  is  the  number  of  lines 
of  force  which  pass  through  the  circular  belt  of  width 
2ra  between  the  two  large  coils.     Since  the  section  of 


*The  Electrician.  London,   1905,  Vol.   56,  page   318.       Bulletin  of 
the  Bureau  of  Standards.  Vol.   S.  No.   1,  equation  43,  page  t>2. 
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;he  altered  coil  B  is  m/ws  times  the  area  of  this  beit, 
khe  mutual  inductance  of  coil  A  and  the  altered  coil  B 
Ls  m/ns  (Mx  —  MJ,  in  which  Mt  and  M2  are  given  by 
liquations   (1)  and  (2).  (3) 

With  coils  of  usual  shape  a  small  correction  must  be 
made  on  account  of  the  thickness  c  of  the  winding, 
where  the  inside  diameter  of  the  coil  is  2a —  c  and  the 
putside  diameter  is  2a  +  c.  This  correction  may  be 
made  by  means  of  the  formulaf 


.    C  /drM 

M  =  Ms  + 


/drMH        <FM,  \ 


(4) 


[where  M  is  the  mutual  inductance  of  two  thick  coils 
[of  mean  radii  a  and  s  —  m  or  s  +  m,  and  Ms  is  the 
Imutual  inductance  of  two  thin  solenoids  of  the  above 
[(radii. 

The  corrected  value  of  Mlf  to  a  first  approximation,  is 


all  the  dimensions  are  in  centimeters,  the  formula  should 
be  multiplied  by  0.3937. 

Derivation  of  Force  Formula 
The  force  in  dynes  between  two  coils  is  exactly  equal 
to  the  differential  of  the  mutual  inductance  with  respect 
to  the  distance  between  the  coils  when  absolute  units 
are  used  and  when  unit  current  is  flowing.  This  rela- 
tion may  be  shown  by  equating  the  mechanical  and  elec- 
trical work,  when  one  coil  moves  a  short  distance  ds  in 
time  dt.  Thus  F  ds/dt  =  — i.je  —  — iii2  dM/dt,  since 
the  voltage  generated  in  the  coil  is  equal  to  the  rate  of 
change  of  lines  of  force  in  it.  Therefore,  the  force  in 
dynes  is  F  =  — i,i.,  dM/ds,  where  i,  and  it  are  the  cur- 
rents in  the  two  coils.  Equations  (1)  and  (2)  are  in 
forms  which  are  readily  differentiated  with  respect  to 
s,  giving 


F 


(5) 


Thus  the  first  term  in  the  series  for  Mlt  equation  (1), 
becomes  (1  +  c2/12a2)  instead  of  1,  and  the  same  change 
is  made  in  equation  (2).  It  is  evident  that  a  coil  with 
an  unusually  small  orifice  will  require  more  correction 
terms  in  c  than  are  given  above.  However,  the  above 
correction  is  sufficient  for  the  usual  current-limiting  re- 
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FIGS.    3    AND    4 COMPARISONS    OF    FORMULA    WITH    MAXIMUM 

OBTAINED  BY  TEST 

actors,  since  the  effect  of  the  correction  for  thickness  is 
only  about  2  per  cent  in  such  cases. 

When  a  coil  is  wound  with  large  air  spaces  between 
the  wires  or  cables,  as  is  usual  with  current-limiting 
reactors,  allowance  must  be  made  in  calculating  the 
self-inductance  of  the  coil,  but  it  may  be  neglected  in 
approximate  calculations  of  mutual  inductance.  How- 
ever, in  measuring  the  coil  each  dimension:}:  should  be 
taken  as  the  number  of  wires  or  cables  times  the  pitch, 
instead  of  the  actual  measured  dimension  over  the 
copper,  which  is  too  small. 

By  including  the  terms  in  c  and  changing  to  units  of 
inches  and  henrys,  equation  (3)  becomes 


Spocing  in  Inches 

CURVE  AND  DATA 
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in  which  the  dimensions  are  in  inches.     This  equation 
contains  enough  terms  for  usual  approximate  work.    If 


tSee  Bulletin  of  the  Bureau  of  Standards,  Vol.  8,  No.  1,  by  Rosa 
and  Grover,  page  33.     JSee  do.,  Vol.  8,  No.  1,  page  119. 


As  in  the  case  of  straight  conductors,  only  ratios  of 
the  various  dimensions  are  involved  in  the  formula  for 
mechanical  force,  so  the  dimensions 
may  be  either  in  inches  or  in  centi- 
meters, so  long  as  they  are  all  in  the 
same  units.  The  interesting  condi- 
tion results,  therefore,  that  if  all  the 
dimensions,  including  spacing,  of  a 
group  of  coils  be  increased  by  a  cer- 
tain ratio,  the  mechanical  force  in 
pounds  is  not  changed  at  all. 

The  value  of  force  given  by  for- 
mula   (7)    is  the  average  force  due 
to    alternating    current    and    is    the 
same   in   value   as  the  force  due  to 
direct  current.     At  the  peak  of  the 
alternating-current  wave  in  a  single- 
phase  circuit  the  force  rises  to  double  the  value  given 
by  this  formula.    When  the  momentary  current  becomes 
zero  the  force  becomes  zero. 

The  results  of  formulas  (6)  and  (7)  are  only  approxi- 
mate for  two  round  coils,  although  they  may  be  theo- 
retically exact  for  coil  A  and  the  altered  coil  B  (Fig.  5) 
if  enough  terms  of  the  series  are  calculated.  Probably 
the  closeness  of  this  approximation  can  be  determined 
best  by  making  laboratory  tests  and  comparing  the  test 
measurements  with  the  calculations.  However,  a  rough 
estimate  can  first  be  made  by  considering  another  altera- 
tion of  coil  B  (Fig.  6). 

This  alteration  of  coil  B  is  such  that  part  of  the  area 
of  section  of  the  round  coil  is  moved  nearer  to  A  and 
thus  into  regions  of  stronger  magnetic  flux.  Therefore 
the  mutual  inductance  is  increased,  and  as  the  effect  is 
accentuated  at  small  spacings  of  the  coils,  the  rate  of 
change  of  the  mutual  inductance,  and  consequently  the 
mechanical  force,  are  also  increased.  Thus  the  mutual 
inductance  and  the  repulsion  of  coil  A  and  the  altered 
coil  B  (Fig.  6)  are  considerably  greater  than  the  true 
values  for  the  two  round  coils,  as  shown  by  the  follow- 
ing formulas. 
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The  formulas  giving  maximum  re  iilti  for  value    oi 
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where  the  dimensions  are  in  inches,  and  where 
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and 


\  i 
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62  +  (s  + 0.63a) ; 


The  changes  in  the  inductance  with  the  conditions  in 
Fig.  6  are  very  much  greater  than  with  the  conditions 
in  Fig.  5,  because  in  the  latter  some  parts  of  the  area 


stantaneous  values  of  an  alternating  current   and  ai 
alternating  volt;!!/'1  which  are  out  of  phi 

Example  /•     Find  t  h<-  average  mechanical  force  afl 

in).'  mi  each  of  two  coils  carrying  single  pha  e  currea 

the  conditions  being  bj  follows: 

.Mr. in  radiu    oi  coila  (in.)        "        12.50;  length  oi 

mi       b       80.06;  thickness  of  winding  (in.)  = 

L87 ;  number  of  turns      N       L14;  currenl  (ama 

i\        it        loo,  and  the  coils  ai..  placed  side  by  side 

with   the  parallel  ax<  s  46  in.   apart. 

From    the   above   data,    m  LI. 18,   8   —  ni  33. H7 

m      66.18fQ      37.1,  and  r      68.1.    Therefore 
Force    (lb.)         516,000  [1.0125  >    L0   (1.332       1.4784 
0.850  —  0.636)  -4-  53.8  X  10    I  1.84     -  4.48  —  0.14 
0.88)  I       0.25  lb.  (see  Fig.  4). 

Using  Fig.  1  for  approximate  work  instead  of  formula 
(6),  /         8    <  10"  X  114'  X  400'  =  6  lb. 

Example  II — Find  the  average  mechanical  force  or 
each  of  three  coils  of  the  same  size  and  spacing  as  thos( 
in  Example  I,  placed  side  by  side  in  a  row  and  carry 
ing  three-phase  current  (400  amp.  per  phase). 

Let  the  three  coils  in  a  row  be  called  a,  b  and  c.  Tht 
currents  in  them  are  120  deg.  apart  in  phase.  The  aver 
age  force  on  a  caused  by  h,  is  6.25  cos  120  deg.  =  3.U 
lb.,  the  calculation  being  similar  to  Example  I. 

To  find  the  force  on  a  caused  by  Ic,  formula  (7)  is 
used,  the  axial  spacing  being  90  in.  The  average  force 
on  a  caused  by  Ic  is  0.50  cos  120  deg.  =  0.25  lb.  This 
quantity  is  to  be  added  to  the  force  caused  by  h,  making 
a  total  average  force  on  a  of  3.37  lb.,  tending  to  move  it 
toward  the  center  coil.  Coil  c  is  also  under  an  average 
attraction  of  3.37  lb.    Coil  b  is  attracted  by  both  a  and 


figs.  5  and  6- 
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are  moved  into  regions  of  stronger  flux  and  other  parts 
into  weaker,  and  so  the  changes  balance  each  other  to 
a  large  extent.  By  an  examination  of  Fig.  5  it  may  be 
seen  that  the  remainder  is  moved  away  from  coil  A  into 
regions  of  weaker  flux,  so  formulas  (6)  and  (7)  are 
slightly  too  small.  Since  the  maximum  curve  of  Fig. 
3  is  considerably  too  large  and  the  curve  calculated  ac- 
cording to  formula  (6)  is  slightly  too  small,  an  inspec- 
tion of  Fig.  3  shows  that  formula  (6)  must  be  correct 
within  a  very  small  percentage.  The  values  of  mutual 
inductance  given  by  formula  (9)  are  larger  than  those 
of  formula  (7)  in  practically  the  same  ratio  as  formula 
(8)  is  larger  than  formula  (6).  Consequently,  formu- 
las (6)  and  (7)  have  practically  the  same  accuracy. 

Formulas  (6)  and  (7)  may  be  useful  when  extended 
to  include  further  terms  of  the  convergent  series  of 
which  they  are  a  part. 

Following  are  examples  which  are  given  to  show  the 
use  of  the  formulas  for  repulsion  and  mutual  inductance. 
In  determining  the  average  mechanical  forces  due  to 
three-phase  currents,  the  forces  due  to  the  products  of 
the  instantaneous  values  of  two  alternating  currents 
which  are  120  deg.  out  of  phase  are  calculated  in  the 
same  way  as  the  watts  due  to  the  products  of  the  in- 


c,  and  although  there  is  a  momentary  force,  first  in  one 
direction  and  then  in  the  other,  the  average  force  on  b 
is  zero.  Since  the  above  forces  increase  as  the  square 
of  the  current,  they  attain  large  values  at  times  of  short 
circuit. 

Example  III. — Find  the  voltage  drop  due  to  mutual 
inductance  in  each  coil  of  Example  II,  the  frequency 
being  60  cycles. 

Using  formula  (6),  with  a  spacing  of  45  in.,  Mab  m 
0.0081  [1.0125(0.02698  —  0.01722)  —  53.8(0.0000164  — 
0.0000048)]  =  7.5  X  10"5  henrys.  Also,  from  Fig.  2, 
Mab  =  0.46  X  10"9  X  H42  X  12.56  =  7.5  X  10"6  henrys. 

Using  a  spacing  of  90  in.,  Mac  =  1.1  X  10~5  henrys 

Let  the  currents  in  the  three  coils  a,  b  and  c  be 

Ia  —  400  amp. 
h  =  — 200  +  ;'200V3  amp. 
and  Ic  =  —200  —  ;200 \/3  amp. 

The  drop  in  a  due  to  mutual  inductance  is 

2*  X  60y(/6Ma6  -f  IcMac)  =  —8.4  —  /6.5  volts. 
The  drop  in  b  due  to  mutual  inductance  is 

2tc  X  GOjdaMab  +  IcMbc)  =  9.8  +  7*5.7  volts. 
The  drop  in  c  due  to  mutual  inductance  is 

2tc  X  60;  (IoMac  +  hMbc)  =  —9.8  —  /4.0  volts. 
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Power  Rates  Raised  by  Coal  Cost 

Alarming    and    Continuing    Cost    and    Scarcity  of  Fuel  Lead  to  Advances  in  Rates  for 
Electrical  Energy  for  Power — Action  of  the  Rockford  (111.)  Electric  Company 

Before  Public  Utilities  Commission 


AN  ACUTE  rate  situation  is  raised  for  central  sta- 
tions and  consumers  by  the  alarming  and  continu- 
ing high  cost  and  scarcity  of  fuel.  Coal  consump- 
tion is  so  great  a  factor  in  power  production  that  the 
companies,  large  or  small,  cannot  absorb  the  heavy  in- 
crease in  cost  without  either  raising  rates  or  suffering 
reduction  in  net  income.  On  power  business  particular- 
ly the  justice  of  a  rate  fluctuating  with  coal  costs  is  re- 
ceiving general  recognition;  the  consumers  affected  are 
in  business  themselves;  they  understand  readily  what 
the  companies  face  as  a  result  of  the  abnormal  coal  situ- 
ation. It  is  for  this  reason  that  so  many  companies 
are  adding  clauses  to  their  power  schedules  as  a  protec- 
tion against  the  serious  conditions  of  last  winter.  In 
some  cases  this  does  not  involve  the  necessity  of  appli- 
cation to  the  State  Public  Service  Commission,  in  others 
the  approval  of  that  body  is  essential. 

One  of  the  interesting  cases  is  that  in  which  the 
Rockford  Electric  Company  seeks  the  approval  of  a  coal 
clause  by  the  Illinois  Public  Utilities  Commission.  This 
company  is  controlled  by  the  American  Gas  &  Electric 
Company,  of  which  M.  F.  Millikan  is  vice-president  and 
general  counsel. 

Range  of  Coal  Cost  Affecting  Rates 
A  supplement  applicable  to  power  rates,  filed  by  the 
company  with  the  commission,  is  in  substance  as  fol- 
lows: 

The  rates  set  forth  in  the  published  schedule  of  the 
company,  designated  as  power  schedules  H,  I,  J,  K,  L 
and  M,  will  be  the  only  basis  of  charge  for  power 
during  such  months  as  the  average  cost  of  coal  f.o.b. 
cars  on  the  power-plant  switch  track  of  the  company  in 
Rockford  shall  be  not  more  than  $2.25  per  ton  and  not 
less  than  $1.75  per  ton. 

For  each  5  cents  decrease  in  the  average  monthly 
cost  of  coal  below  $1.75  per  ton  f.o.b.  cars  on  the  power- 
plant  switch  track,  there  will  be  deducted  each  month 
from  all  net  bills  based  upon  power  schedules  to  which 
this  schedule  is  supplementary  one-tenth  of  a  mill  per 
kilowatt-hour. 

For  each  5  cents  increase  above  $2.25  per  ton  there 
will  be  added  one-tenth  of  a  mill  per  kilowatt  hour. 

The  total  cost  of  coal  to  the  company  for  January, 
February  and  March  was: 

Per  Cent 
1916        1917      Increase  Increase 

January  $12,481      $21,822       $9,341      75 

February  13,635       19,240        5,605      41 

March  12,412       17,314        4,902      40 

$38,528      $58,376      $19,848      52 

That  increased  costs  are  not  due  to  increased  con- 
sumption was  shown  by  the  company  as  follows: 

Tons  Coal  Burned  Average  Cost  per  Ton  Per  Cent 
1916       1917      1916      1917   Increase 

January  6450       6326      $1.93      $3.45      79 

February  6750       5873       2.02       3.28      62 

March  5939       5550       2.09       3.12      49 

19.139      17,749 

Although  uncertain  how  long  the  present  situation  in 
the  coal  market  will  last,  the  company  says  that  "there 
seems  to  be  no  immediate  prospect  that  the  conditions 


will  again  become  what  has  heretofore  been  considered 
normal." 

Cost  of  coal  represents  practically  75  per  cent  of  the 
cost  of  the  production  of  electric  energy,  and  if  some 
provision  is  not  made  for  taking  care  of  the  increase, 
it  will  mean  that  the  company  will  be  unable  to  finance 
the  betterments,  extensions  and  improvements  which 
are  required  for  the  service  of  the  public  and  that  there 
can  be  no  return  to  the  persons  who  have  invested  in 
the  securities  of  the  company. 

Methods  of  Recouping 

Discussing  the  two  methods  by  which  increased  cost 
might  be  overcome — a  horizontal  increase  in  the  price 
of  electric  energy  or  an  increase  based  upon  increased 
cost  coal — the  company  says : 

"If  a  horizontal  increase  in  rates  be  put  in  effect, 
pursuant  to  authority  of  the  commission,  it  will  be 
necessary  in  order  to  afford  protection  to  the  company 
to  make  the  increase  in  rate  sufficient  to  meet  condi- 
tions of  maximum  cost  of  fuel  as  far  as  may  be  ascer- 
tained, based  upon  recent  experience. 

"Rates  so  fixed  would,  with  reason,  be  maintained  un- 
til basic  conditions  are  permanently  restored  to  a  more 
normal  condition.  If  so  happens  that  there  is  a  fluc- 
tuation from  month  to  month  the  customers  of  the  corn-* 
pany  would  derive  no  advantage  under  this  method. 

"There  is  no  assurance  that  the  new  schedules,  how- 
ever carefully  established  now,  might  not  again  fail  to 
meet  the  situation  as  it  may  develop. 

"It  has  seemed  to  the  officers  of  the  company  that  it 
would  be  more  equitable  and  more  satisfactory  to  meet 
the  difficulty  by  such  a  supplement  as  has  been  filed 
rather  than  to  ask  for  a  straight  increase  in  the  price 
charged  for  electric  energy.  If  a  straight  increase  in 
the  price  charged  for  electric  energy  were  asked  and  al- 
lowed, there  is  no  assurance  that  the  new  schedules 
would  not  within  a  few  months  result  in  precisely  the 
same  situation  which  to-day  confronts  the  company." 

Increased  Fuel  Cost  Alone  Covered 

The  company  has  submitted  evidence  to  show  that 
application  of  the  proposed  supplement  will  return  only 
the  increased  fuel  cost.  It  is  not  the  purpose  to  in- 
crease net  revenue  in  this  way. 

With  the  method  proposed  power  customers  will  de- 
rive whatever  advantage  may  accrue  through  favorable 
fuel  prices  during  any  month  and  will  be  assessed  for 
only  the  additional  fuel  cost  actually  incurred  to  supply 
them  with  the  energy  they  use. 

The  following  amounts  per  kilowatt-hour  would  have 
been  added  to  power  bills  had  this  supplement  been  in 
effect : 

Mills 

January     $3.45  —  2.25  =  1.20  =  24  points  =  2.4 

February     3.28  —  2.25  =  1.03  =  21  points  =  2.1 

March     3.12  —  2.25  =    .87  =  17  points  =  1.7 

The  revenue  of  the  company  from  commercial,  resi- 
dential and  municipal  lighting,  it  is  pointed  out,  is  ap- 


E  LECTRK    \  I.     WORLD 


■ 


proximatelj  one-third  the  total  revenue,  end  it  1b  pro 
posed  t'>  absorb  so  long  as  may  be  possible  Increa  ed  op 
erating  rests  on  the  e  i  lasses  of  business. 

The  proposed  incr<  e  made  applicable  to  power 

users  because  of  the  lower  rates  extended  to  them  and 
also  because  of  the  facl  thai  it'  operating  Individual 
plants  (which  manj  have  done  in  the  past)  these  cut 

turners   would   have   to   meet    the   same  e\t  raoidinary    in 
creased    expenses    for    fuel   as    the   eompain  ;    moreover, 
they  in  turn  may  meet  a  part  of  the  increased  power  e\ 

pense  by  a  modification  of  the  Belling  prices  for  their 
products. 

Not  ice  of  the  intention  <>t'  the  company  to  apply  to  the 
commission  for  the  approval  of  the  supplement  was  pub- 
lished for  two  successive  weeks  in  newspapers  of  gen- 
eral circulation  in  Kockford.  In  addition  the  matter 
was  given   wide  publicity   among   those   affected    by   the 

weekly  bulletin  of  the  merchants  and  Shippers'  Associa- 
tion, practically  all  of  whose  members  are  power  cus- 
tomers of  the  company.  The  secretary  of  that  associa- 
tion appeared  at  the  hearing  before  Commissioner  Shaw 
ami  testified  that  not  one  objection  had  been  taken  to 
the  proposed  increase. 

Individual  Plants  Similarly  Affected 

"Practically  every  power  consumer  of  the  utility," 
the  company  says,  "is  a  potential  competitor  in  so  far 
as  furnishing  power  to  himself  is  concerned.  If  the 
power  user  operates  his  own  plant,  he  cannot  ascertain 
what  the  cost  of  such  operation  will  be  until  long  after 
the  service  has  been  rendered ;  he  cannot  know  exactly 
what  his  fuel,  labor  or  other  elements  of  the  cost  of 
power  will  be  until  he  has  purchased  the  same.  If  his 
fuel  contractor  is  unable  to  make  deliveries,  he  must 
then  have  recourse  to  the  open  market  and  pay  the 
prices  demanded  under  such  conditions  precisely  in  the 
same  manner  that  the  utility  must. 

"Therefore  the  conditions  under  which  he  operates 
are  essentially  the  same  as  the  arrangement  which  we 
propose,  although  under  the  proposed  arrangement  he  is 
still  able  more  nearly  to  determine  his  costs  because  of 
the  fact  that  the  price  of  coal  has  been  reasonably  uni- 
form for  the  past  ten  or  fifteen  years  and  up  to  the  lat- 
ter part  of  1916.  There  has  heretofore  been  but  little 
or  no  occasion  for  such  a  supplement  as  is  now  proposed, 
although  it  has  been  a  recognized  principle  in  private 
business  for  a  great  many  years  that  the  price  of  the 
finished  product  should  vary  in  accordance  with  the 
price  of  raw  material  and  labor  used  in  the  manufac- 
ture of  material.  Industrial  conditions  since  the  out- 
break of  the  world  war  have  been  such  as  to  cause  an 
enormous  increase  in  the  consumption  of  coal  and  to 
make  it  all  the  more  difficult  for  public  utilties  to  supply 
themselves  with  coal  for  conversion  into  electric  energy 
at  a  price  which  will  permit  the  continuance  of  rate 
schedules  based  upon  past  prevailing  prices  of  coal. 

"This  company  has  done  all  that  is  possible  to  pro- 
tect itself  for  the  future.  It  has  entered  into  contracts 
to  cover  its  full  requirements  for  the  coming  year  with 
reputable  and  responsible  people,  but  there  is  no  assur- 
ance that  these  people  will  carry  out  their  commitments. 

"The  company  is  increasing  its  storage  capacity  from 
6000  tons  to  approximately  20,000  tons  at  a  cost  of  about 
approximately  $50,000  to  enable  it  to  store  fuel  bought 
under  the  best  existing  conditions  to  protect  itself  and 
its  customers  against  shortage  or  interrupted  supply. 


The  capacity  being  provided  will  be  sufficient  undei  "i 
dinars  circun  to  supply  all  of  the  coal  required 

by   the  COmpanj    OVer  a  period  of   from   tWO  and  one  half 

to  three  month 

"While  it  has  been  a  fart  in  the  pa  I  thai  an  assur- 
ance of  the  Stability  of  the  cost  of  service  has  been  nol 
only  desirable  but  necessary  on  the  pari  of  the  utility, 
the    existing    Conditions    under    Which     we    now     operate 

hou  the  fallacy  of  the  principle  that  the  total  re  ultant 
cost  from  the  application  of  a  schedule  can  be  known 
in  advance  of  the  period  during  which  service  i  ren- 
dered  thereunder. 

APPLK  \tion  ob  |;  \  1 1 

II.  c.  Eddy,  new-business  manager  American  ( 

Electric  Company,  testified  before  Commissioner  Shaw  : 

The  average  cost  of  coal  say  during  the  month  of 
January,  1!)17.  was  $3.45  per  ton.  The  based  p 
above  which  this  schedule  becomes  operative  is  $2.25. 
Excess  cost  of  coal  then  for  January  above  the  ba  ed 
price  is  $1.20  per  ton.  The  kilowatt-hours  generated 
for  power  supplied  customers  affected  by  this  schedule 
during  January  was  1,318,093.  The  average  efficiency 
of  the  generating  plant  for  that  month  was  '.'>.:',  1  lb.  per 
kilowatt-hour,  which  corresponds  to  a  consumption  of 
coal  required  to  produce  the  power  sold  under  the 
schedule  affected  by  this  supplement  to  2181  tons;  the 
excess  cost  being  $1.20,  it  follows  that  the  total  excess 
cost  of  coal  required  to  supply  power  to  customers  af- 
fected was  $2,617.20.  The  additional  income  which  the 
company  would  derive  by  the  application  of  this  coal 
clause  would  have  been  for  January  $2,750.80,  return- 
ing thereby  to  the  company  $133.60  more  than  the  cost 
of  coal. 

The  average  cost  of  coal  for  February,  1917,  was  $3.28 
per  ton,  representing  an  excess  of  $1.03  per  ton  above 
the  based  price  named  in  the  schedule.  The  output  of 
kilowatt-hours  required  to  supply  customers  affected  by 
this  schedule  was  1,211,154.  The  efficiency  during  Febru- 
ary was  3.51  lb.  of  coal  per  kilowatt-hour,  which  would 
correspond  to  a  consumption  of  2150  tons  required  to 
supply  power  customers  affected;  2150  tons  at  $1.03  ex- 
cess cost  comes  to  $2214.50.  The  additional  revenue  re- 
turned to  the  company  by  the  application  of  the  supple- 
mentary schedule  was  $2211.94,  leaving  a  deficiency  of 
$2.56. 

Because  of  the  slight  variance  in  coal  consumption 
per  kilowatt-hour  from  month  to  month,  it  is  out  of  the 
question  from  an  accounting  standpoint  and  also  from 
a  standpoint  of  a  schedule  to  find  a  factor  which  shall, 
month  in  and  month  out,  exactly  return  the  excess  cost 
of  coal,  and  the  figures  I  have  submitted  show  that  a 
proposed  increase  of  one-tenth  of  one  mill  per  kilowatt- 
hour  for  each  5-cent  increase  in  the  cost  of  coal  based 
at  $2.25  accomplishes  this  result  with  approximate  ac- 
curacy. 

The  company  mentions  other  similar  provisions  in 
contracts  between' other  utilities  and  consumers,  includ- 
ing that  of  the  Commonwealth  Edison  Company  and 
Chicago  City  Railway,  the  Cleveland  Electric  Illumi- 
nating Company  and  Cleveland  Railway,  the  Atlantic 
City  Electric  Company,  the  New  York  Edison  Company; 
the  United  Electric  Light  &  Power  Company,  New 
York;  the  Duquesne  Light  Company,  Pittsburgh,  and 
the  New  Bedford  (Mass.)  Gas  &  Edison  Light  Com- 
pany. 

In  conclusion  the  company  urges  early  determina- 
tion as  it  "is  in  urgent  need  of  immediate  relief  from 
the  very  serious  increases  it  has  been  compelled  to  bear 
in  the  cost  of  coal  as  well  as  all  other  materials  used  in 
the  performance  of  its  services,  although  it  has  asked 
no  increase  in  its  rates  due  to  the  increased  cost  of  ma- 
terials, labor  and  supplies  other  than  coal." 
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Relation  of  Industrial  Lighting  to  Safety 

Varying  Intensities  of  Illumination,  Insufficient  Quantities  of  Light,  Shadows  and  Exposed 
Sources  of  Light  Are  Frequent  Causes  of   Accidents  —  Examples   of   Accidents 

Caused  by   Improper   Illumination 

BY    C.    E.    CLEWELL 

Electrical    Engineering,    University    of    Pennsylvania 

data  on  the  subject  because  its  specialists  in  accident- 
prevention  work  keep  a  record  of  every  accident  in  and 
about  factories  and  mills  which  carry  insurance  with 
the  company.  In  the  case  of  all  important  accidents  the 
surrounding  conditions  at  the  time  of  the  accident  are 
investigated.  The  foregoing  figures  may  therefore  be 
taken  as  representative  of  the  part  played  by  poor 
lighting  in  the  industrial  accident  rate  in  this  country. 


Assistant    Professor    of 


Adequate  lighting  is  an  important  addition  to  the 
list  of  safety  precautions  for  any  factory,  and  par- 
ticularly so  where  workmen's  compensation  laws  are  in 
force.  The  fact  that  the  trend  of  casualty  insurance 
companies  is  to  offer  reduced  premium  rates  to  well- 
lighted  factories,  or  what  amounts  to  the  same  thing, 
to  penalize  by  higher  rates  the  poorly  lighted  plant,  is 
evidence  that  the  well-lighted  industries  are  beginning 
to  be  looked  upon  as  preferred  risks,  other  things  being 
equal.  Some  typical  cases  where  bad  lighting  has  con- 
tributed to  industrial  accidents  are  described  and  illus- 
trations are  given  to  show  wherein  inadequate  or  poorly 
arranged  lamps  have  caused  such  accidents.  Were  there 
no  other  incentive  for  the  installation  of  the  best  avail- 
able systems  of  illumination,  the  average  factory  could 
well  afford  to  view  the  expenditure  for  lamps  and  wir- 
ing as  a  safeguard  against  just  the  class  of  accidents 
described.  These  features  of  the  lighting  problem, 
therefore,  commend  themselves  to  factory  managements 
as  of  unusual  and  timely  interest. 


WIDESPREAD  investigations  in  the  past  have 
shown  that  the  industrial  accident  rate  is 
greater  where  work  is  performed  under  artifi- 
cial light  than  where  it  is  done  under  natural  lighting 
conditions.  For  example,  Fig.  1  shows  graphically  the 
percentage  of  difference  between  accident  rates  under 
daylight  and  under  artificial  light  for  a  given  year.1 


FIG.  1 — :PER  CENT  DIFFERENCE  IN  ACCIDENT  RATES  WHEN  WORK 
IS   PERFORMED   UNDER   DAYLIGHT   AND   ARTIFICIAL   LIGHT 

This  fact  in  itself  does  not  necessarily  show  that  arti- 
ficial light  is  the  cause  of  the  greater  accident  rate,  but 
rather  seems  to  point  to  poor  lighting  conditions  as  the 
probable  cause. 

The  general  facts  indicated  by  Fig.  1  are  further 
illustrated  by  the  findings2  of  a  prominent  American 
casualty  insurance  company,  based  on  a  study  of  con- 
ditions in  1910,  which  show  that  of  91,000  accidents  in 
and  about  industrial  plants  23.8  per  cent  were  due, 
directly  or  indirectly,  to  the  lack  of  proper  illumination. 
This  particular  company  is  able  to  give  authoritative 


'Based  on  a  study  of  conditions  in  1913  as  given  in  the  British 
factory-lighting  report  of  1915,   page  25. 

2Reported  by  R.  E.  Simpson,  Transactions  Illuminating  Engi- 
neering Society,  Vol.  X,  No.  9,  page  868. 


Variable  Daylight  as  a  Factor 

The  large  differences  in  light  intensities  due  to  day- 
light within  factory  buildings  are  not  always  appre- 
ciated in  relation  to  this  problem.  The  curves3  in  Figs. 
2  and  3  give  some  idea  of  the  differences  which  may 
occur.  Extreme  variations  of  exterior  daylight  condi- 
tions like  this  obviously  make  corresponding  changes 
in  the  interior  illumination  of  industrial  buildings 
Factories  which  depend  on  side  windows  only  may  have 
spaces  where  the  ratio  of  interior  to  exterior  light  is 
as  low  as  0.2  of  1  per  cent.  In  such  a  case  a  factory 
space,  under  the  conditions  of  exterior  daylight  shown 
by  Fig.  3,  will  have  less  than  one  foot-candle  of  natural 
illumination  in  the  mornings  up  to  10  o'clock  and  in  the 
afternoons  after  2  o'clock  on  an  average  December  day, 
These  figures  are  selected  because  they  are  typical  of 
extreme  conditions. 

Many  circumstances  may  thus  combine  to  render  light 
a  contributory  cause  for  an  accident.  The  enormous 
intensities  of  exterior  illumination  shown  by  the  upper 
line  in  Fig.  2  give  some  idea  of  the  stimulus  to  the  eye 
when  the  line  of  vision  is  directed  through  a  window  to 
outside  spaces  or  even  upon  interior  surfaces  which 
receive  the  direct  light  from  the  sun.  A  sudden  de- 
crease of  natural  light  due  to  heavy  clouds  and  the  tran- 
sition to  the  very  much  reduced  intensities  common  with 
artificial  illumination  may  readily  be  a  cause  for  inac- 
curacies in  visual  judgment. 

In  a  similar  way  the  transition  from  natural  to  artifi- 
cial light  in  the  afternoons  of  winter  days,  with  the 
necessity  for  accommodation  of  the  eye  to  the  different 
quality  and  quantity  of  the  artificial  lighting,  as  well  as 
variations  in  the  directions  by  which  the  artificial  light 
reaches  the  machines,  must  all  be  taken  into  account. 
It  appears,  therefore,  that  at  the  times  when  artificial 
and  natural  light  are  both  present  in  the  late  afternoon, 
with  a  fading  condition  of  daylight,  the  influence  of  the 
resultant  illumination  on  the  accident  rate  may  also  be 
a  material  factor,  in  distinction  to  conditions  governed 
solely  by  artificial  light,  as  at  night. 

Artificial  Light  as  an  Influence 

The  extremely  serious  charge  against  artificial  light 
evidenced  above  cannot  justly  be  based  on  the  light,  but 
must  be  attributed  rather  to  improper  artificial  illumina- 
tion, prominent  causes  of  which  are  inadequate  light, 


3Figs.    2  and  3  are  based  on  the  British  factory  lighting  report 
previously  referred  to,  pages  64  and  65.  ' 
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glare  and  aha     ^        1 1 1 « •  provision  of  sufficient  quant! 

tic.  of   li^'lit    and  the  clinii  nat  nm   of  shadow     arc  ca    ici 

to  bring  about  than  li  the  elimination  of  glare. 

i  he  blinding  effect  of  lamps  has  unfortunate^  greatlj 
Increaeed  with  the  Increaaing  use  of  the  vacuum  tung 

.stcn   lamps,  and   part  icularlv   \sith   that    of  the   nitrogen 
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filled  tungsten  units.  In  this  connection,  Mr.  Simpson 
in  a  report  (see  footnote  2)  goes  so  far  as  to  say  in 
effect  that,  while  excellent  results  in  the  way  of  diffu- 
sion and  distribution  can  be  and  have  been  obtained  by 
the  use  of  dome-type  reflectors  with  the  nitrogen-filled 
tungsten  lamps,  when  viewed  from  the  standpoint  of 
safety,  they  should  never  be  used  together,  unless  the 
mounting  height  is  sufficient  to  remove  any  possibility 
of  the  unprotected  part  of  the  lamp  coming  within  the 
line  of  vision.  Unless  this  policy  is  followed,  it  is  in- 
evitable that  the  eyesight  of  the  workmen  will  be  im- 
paired, with  a  consequent  increase  in  the  likelihood  of 
accidents. 

While  the  necessity  for  good  light  in  spaces  used  for 
manufacturing  is  great,  it  is  very  interesting  to  note 
the  tendency  for  a  large  proportion  of  accidents  to 
occur  on  stairways,  in  passageways  and  throughout 
infrequently  used  parts  of  factory  buildings.  For  this 
reason  it  is  perhaps  advisable  to  emphasize  the  unusual 
importance  of  giving  attention  to  the  proper  lighting 
of  these  spaces,  which  would  ordinarily  have  a  sec- 
ondary place  in  the  program  of  good  lighting.  Recent 
factory-lighting  codes  in  this  country  emphasize  this 
phase  of  the  problem. 

While  general  statements  covering  the  relations  of 
light  to  accidents  are  of  value  and  interest,  they  have 
the  disadvantage  which  is  likely  to  follow  when  a 
problem  like  that  of  accident  prevention  is  treated  in 
the  form  of  an  abstract  rather  than  a  concrete  discus- 
sion. For  this  reason  several  actual  cases  of  accidents 
which  have  been  due  to  poor  light  will  now  be  intro- 
duced to  illustrate  some  of  the  features  mentioned 
above. 

Actual  Cases  of  Accidents  Due  to  Poor  Light 

The  first  of  these  cases  illustrates  the  evils  of  dense 
shadows  and  the  need  of  fairly  uniform  illumination 
on  the  floors  of  passageways  and  aisles  which  are  used 
for  the  transportation  of  materials  on  trucks.  Fig.  4 
represents  a  space4  in  a  factory  where  poor  lighting 


♦The  description  of  each  of  these  cases,  together  with  the  ar- 
rangements for  the  sketches,  is  due  to  R.  E.  Simpson,  engineer 
with  the  Travelers  Insurance  Company,  Hartford,  Conn.  See  also 
"Illumination  and  One  Year's  Accidents,"  Transactions  I.  E.  S., 
Vol.  X,  No.  9,  page  868. 


1 1.  in  an  uimIuK  u  [de  epai  at  Ion  oi  I  he  lamps. 
t  in-  lamp  nearest  the  aisle  li  behind  ■  column  which 
. .,  i  i  den  e  hadow  on  the  passageway  floor,  thus 
making  it  practically  impossible  to  sec  a  flat  2  In.  ■"- 
cm.)  iron  bar  which  happens  to  be  lying  at  an  angle 
aero     the  floor. 

The  truck  which  is  shown  was  pulled  along  the  pa     agi 

by  a  workman  who  tailed  to  see  the  iron  bar.    As  a 

re  nil.  one  of  the  front   win-els  struck  the  bar  and  thus 

threw  the  axle  of  the  truck  sharply  to  the  right,  jerk- 
ing the  handle  out  Of  the  t  Hickman's  hand  and  causing 
it  to  strike  the  right  foot  of  another  employee  who 
had  stepped  to  one  side  to  let  the  truck  pass.  This  blow 
broke  a  small  hone  in  his  foot.  Moreover,  the  sudden 
jar  of  the  truck  threw  ofT  one  of  the  heavy  pipes,  which 
rolled  along  the  truck  handle  and  against  the  left  leg 
of  the  same  workman,  breaking  both  bones  below  the 
knee.  There  is  little  doubt  that  with  sufficient  light 
at  this  point  at  least  one  of  the  two  workmen  would 
have  seen  the  bar,  and  the  workman  normally  would 
have  removed  the  bar  instead  of  trying  to  pull  a  heavily 
loaded  truck  over  it. 

A  Crane  Accident 

Fig.  5  illustrates  a  case  where  incandescent  lamps 
with  steel  reflectors  were  placed  below  a  post  crane. 
The  post  crane  was  struck  by  the  load  suspended  from 
a  traveling  overhead  crane,  and  the  shock  knocked  a 
steel  beam  from  the  grab  hooks  of  the  post  crane  and 
caused  injuries  to  employees  who  happened  to  be  be- 
neath. The  overhead-crane  operator  asserted  that  he 
could  not  tell  that  the  load  was  being  carried  near 
enough  to  the  floor  to  strike  the  post  crane. 

From  the  illumination  standpoint,  two  features  are 
to  be  noted  in  this  accident — first,  the  difficulty  experi- 
enced in  seeing  the  work  on  the  shop  floor  because  of 
the  inadequacy  of  the  general  lighting  system,  and, 
second,  the  disadvantage  in  the  use  of  lamps  near  the 
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FIG.    3 — VARIATIONS   IN    MEASURED   ILLUMINATION   INTENSITIES 
UNDER    OPEN    SKY    IN    MARCH 

floor  and  under  projections  such  as  this  post  crane, 
because  of  the  fact  that  the  post-crane  projection  was 
by  their  use  cut  off  from  all  upward  light  and  was 
rendered  invisible  from  overhead  when  viewed  at  sharp 
angles  by  the  crane  man  in  approaching  this  part  of  the 
shop  from  a  distance. 

As  pointed  out  previously,  one  of  the  worst  features 
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Pig-.  4 — Jar  caused  by  truck  striking  bar  concealed  by  shadow 
on  floor  knocked  truck  handle  from  workman's  hand  and 
dislodged   pipe,    thereby    breaking   other   workman's   leg. 


Pig.  6 — Blinded  by  the  glare  of  the  bare  lamp  over  the  drill- 
press  table,  the  operator  stuck  his  fingers  between  gears 
while  reaching  for  the  drill-press  feed  control. 


Fig.  5 — Beam  knocked  from  grip  of  post  crane  because  poor 
lighting  failed  to  disclose  its  presence  to  the  operator  of 
the  overhead  traveling  crane  carrying  car  wheels. 


Fig.  7 — Owing  to  inadequate  lighting  the  man  cleaning  the 
stairs  was  struck  in  the  back  of  the  head  by  an  iron  bar 
carried  by  the  man  ascending  the  stairs  behind  him. 


EXAMPLES  OF  HOW  INADEQUATE  LIGHTING   CAUSES  ACCIDENTS 
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of  modern  lamps  when  unshaded  Is  the  blinding  or 
glare  effect  produced  when  a  workman  changes  his  line 
of  vision  from  directly  toward  such  a  brighl  lamp  to 
another  space  with  lees  light,  At  the  Instanl  of  mak 
ins  such  a  change  In  his  line  of  vision  he  is  temporarily 
blinded  and  Is  thus  unable  to  ee  the  less  brightly 
lighted  objects,  in  Pig.  »'»  the  conditions  surrounding 
an  accident  Prom  Buch  :i  cause  are  shown. 

The  workman  bad  been  operating  a  drilling  machine, 
which  was  lighted  by  an  unshaded  lamp  close  to  the 
work,     in  the  normal  operation  <>f  this  drill  he  wa 
forced  to  view  the  work  with  the  brighl  lamp  In  fronl 
of  h  In  attempting  to  adjust  the  drill  by  means 

Of   a    wheel    ahove    his    head    he    placed    his    hand    in    the 
rs,  and  thus  received  BOVere  lacerations  and  hruises, 

because  of  the  temporary   blindness  produced   by  the 

lilament  of  the  brighl  lamp.  It  is  almost  needless  t<> 
remark    hero   that    the   proper   shading   of   snch   a    lamp 

should  he  considered  as  of  equal  importance  with  the 
mechanical  protection  of  the  gears,  if  accidents  of  this 
kind   are  to   he  avoided. 

A  Case  of  Totally  Inadequate  Light 

The  three  cases  just  described  and  illustrated  refer, 
in  general,  to  defects  in  poorly  arranged  lighting  in  the 
form  of  shadows,  improperly  arranged  lamps  and  glare. 


acted  Pennsylvania  and  New  .lei  ej  lighting  codes, 
therefore,  require  that  all  factories  shall  he  provided 
with  an  auxiliary  system  of  lamps  In  some  form  winch 
shall  he  thoroughly  dependable  at  all  times,  In  neither 
of  thesi  there  any  specific  outline  ;i    to  just 

what  shall  constitute  in  h  an  auxiliary  system,  and  this, 
in   fact,  has  heen  one  of  the  points  raised   for  settlement 

ince  the  codes  became  effect Ive  In   L916.     i Fp  to  • 

time  there  does   not    seem  to  have  heen   any  definite   nil 

Ing  on  this  question  by  any  of  the    tate  departmi  i 


UTILIZATION    FACTORS   FOR 

STREET-LIGHTING    UNITS 

Method    of   Calculating    Flux    Incident    Upon    Street 

Surfaces  from  the  Zonal  Candlepowers  of 

the  Lighting  Units 

BY  EUGENE  PETERSON 

All  methods  in  practical  use  to-day  for  determining 
the  mean  horizontal  intensity  of  illumination  along  a 
street  seem  to  be  based  upon  the  determination  of  the 
illumination  at  a  number  of  points  more  or  less  repre- 
sentative of  the  street  as  a  whole.  Disadvantages  in 
this  method  of  procedure,  at  once  apparent,  make   it 
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The  case  illustrated  by  Fig.  7  is  one  of  totally  inade- 
quate light  on  a  neglected  stairway.  A  janitor  was 
attempting  to  sweep  the  steps  in  virtual  darkness.  A 
second  workman  approached  the  stairway  carrying  a 
bar  of  iron  on  his  shoulder  and  because  of  the  dark- 
ness did  not  see  the  janitor  in  his  pathway.  As  a  re- 
sult the  iron  bar  struck  the  janitor  on  the  back  of  the 
head,  causing  a  severe  scalp  wound. 

Cases  of  this  kind  may  seem  out  of  place  for  illustrat- 
ing various  phases  of  the  accident  problem,  and  yet 
they  are  typical  of  the  kind  of  accidents  which  go  to 
make  up  the  enormous  list  that  occurs  year  after  year 
in  this  country.  It  is  a  striking  fact  that  the  inspectors 
of  casualty  companies,  because  of  their  distinct  interest 
in  accident  prevention  and  their  duty  to  recommend 
changes  in  conditions  which  appear  to  increase  acci- 
dent hazard,  have  many  opportunities  to  suggest  reme- 
dies in  poorly  lighted  factory  spaces. 

Auxiliary  Lighting  for  Safety 

The  failure  of  the  regular  lighting  system  when  a 
large  night  force  is  at  work  can  readily  contribute  to 
panic,  with  the  attending  dangers.     The  recently  en- 


advisable  to  seek  other  means  for  its  solution,  the  most 
feasible  of  which  is  perhaps  that  involving  the  computa- 
tion of  the  average  intensity  as  the  quotient  of  the 
incident  flux  divided  by  the  surface  area. 

In  a  paper  presented  before  the  Illuminating  Engi- 
neering Society  in  1910  Preston  S.  Millar  developed 
curves  for  what  were  then  some  of  the  most  generally 
used  illuminants,  illustrating  the  variation  of  the  per- 
centage light  flux  effective  upon  the  street  as  affected 
by  varying  the  street  dimensions.  Unfortunately,  the 
graphical  method  used  in  the  construction  of  these 
curves  does  not  lend  itself  very  readily  to  specific  appli- 
cation, so  that  the  solution  given  below  has  been  de- 
veloped from  the  writer's  work  at  the  Electrical  Testing 
Laboratories  to  meet  that  requirement. 

First,  it  is  considered  that  a  light  source  is  mounted 
at  a  height  h  directly  over  one  side  of  a  street  of  width 
w,  as  shown  here.  Under  these  conditions  it  may  be 
seen  that  the  flux  directed  toward  the  street  is  included 
within  two  planes  passing  through  the  two  sides  of  the 
street  and  intersecting  at  the  luminous  center  of  the 
source.  Consideration  of  the  light  in  this  manner  in 
volves  two  assumptions,  (1)  that  there  are  no  reflecting 
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surfaces  to   redirect   flux  toward   the  street,   and    (2) 
that  the  street  is  straight  and  infinitely  long. 

The  first  and  obvious  method  of  attack  would  be  to 
integrate  the  flux  over  the  area  of  the  distribution 
surface  of  the  unit  cut  off  by  the  two  intersecting  planes, 
but  the  actual  solution  is  not  so  simple.  Perhaps  it 
might  be  advisable  to  show  just  why  distribution  curves 
are  not  in  general  susceptible  of  direct  mathematical 
treatment.  In  the  great  majority  of  cases  the  dis- 
tribution (curve)  is  symmetrical  about  its  vertical  axis, 
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FIG.   3 — EFFECT  OF  RATIO  OF   STREET   WIDTH  TO   MOUNTING 
HEIGHT  ON   PER  CENT  ZONAL  FLUX  REACHING   STREET 

hence  the  distribution  surface  is  a  surface  of  revolution, 
formed  by  rotating  the  curve  about  this  axis  of  sym- 
metry. Because  of  the  irregularity  of  such  curves, 
probably  no  one  equation  could  be  made  to  fit  an  entire 
curve;  therefore  it  is  necessary  to  piece  it  out  by  equa- 
tions for  small  components.  Not  only  this  operation  but 
the  integration  for  the  surface,  however  simple  the 
curve  might  be,  leads  to  extremely  complicated  ex- 
pressions. Therefore,  since  the  above  process  would 
have  to  be  carried  through  for  every  distribution  curve 
and  for  every  ratio  of  street  width  to  mounting  height, 
it  is  evident  that  the  direct  method  is  unsuitable. 

It  is  almost  unnecessary  to  state  that  with  a  source 
having  a  uniform  distribution  of  1  cp.  (the  total  flux 
due  to  which  is  consequently  4u  lumens)  the  flux  issuing 
from  any  particular  portion  is  equal  numerically  to  the 
area  of  that  particular  portion,  and  if  the  candle- 
power  is  other  than  unity  the  flux  is  computed  as  the 
product  of  the  candle-power  and  the  area  of  that  por- 
tion. This  forms  the  basis  for  a  solution  which  con- 
siders the  effective  flux  from  each  zone;  the  total 
effective  flux  is  then  the  summation  of  the  effective 
zonal  fluxes. 

Since  distribution  curves  are  usually  determined  with 
sufficient  accuracy  by  specifying  the  candle-power  at 
10  deg.  intervals,  the  lower  hemisphere  can  be  divided 
similarly.  For  zones  making  small  angles  with  the 
nadir,  probably  all  the  zonal  flux  falls  upon  the  street, 
but  as  the  angle  increases  the  proportion  of  effective  to 
total  zonal  flux  becomes  smaller  and  smaller  until  at  90 
deg.  and  greater  angles  from  the  nadir  none  is  effective. 
Thus  it  follows  that  the  effective  zonal  flux  is  found 
from  the  zonal  area  included  between  the  intersecting 


planes  and  the  representative  candle-power  obtained 
from  the  distribution  curve.  It  now  remains  to  derive 
a  general  expression  for  the  area  of  a  zone  with  bound- 
ing angles  8,  and  0  cut  off  by  a  plane  making  an  angle 
a  =  tan  '  w  h  with  the  reference  plane  (see  Fig.  2). 
This  may  be  effected  by  ordinary  calculus*  as  follows: 
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According  to  Peirce's  integral  table  No.  230 
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For  any  given  zone,  then,  the  effective  flux  varies 
with  the  ratio  w/h.  In  the  accompanying  curves  it  has 
been  plotted  for  10  deg.  zones  from  zero  degrees  to  90 
deg.  with  the  zone  factors  as  ordinates  and  the  ratios 
of  w/h  as  abscissae.  The  zone  factor  A  in  the  formula 
is  that  quantity  by  which  the  zonal  candle-power  is 
multiplied  to  give  the  effective  flux.  It  is  obtained  from 
the  derived  equation. 

To  take  a  concrete  example,  suppose  a  radial  wave 
unit  is  mounted  20  ft.  over  the  center  of  a  street  meas- 
uring 80  ft.  between  building  lines.  Dividing  the 
street  surface  by  the  reference  plane  which  passes 
through  the  center  of  the  unit  and  the  center  line  of 
street,  two  surfaces  equal  in  area  and  similarly  placed 
are  obtained.  Hence  the  total  incident  flux  is  twice 
that  on  either  surface. 

Since  the  total  flux  is  843  lumens  and  the  effective 
flux,  586.4,  =  293.2  X  2,  then  the  ratio  of  the  effective 
to  the  total  flux— what  might  be  called  the  utilization 
factor— is  586  -^-  843,  or  69  per  cent.  The  variation  of 
the  utilization  factor  with  changes  in  the  ratio  w/h  is 
shown  in  accompanying  curves  for  two  units  of  widely 
different  distribution  characteristics — one  utilitarian, 
the  other  esthetic.  The  utilization  factor  depends  not 
only  upon  the  distribution  characteristics  of  the  unit, 
but  also  upon  the  street  width  and  mounting  height. 
If  two  units  with  different  distribution  characteristics 
are  to  be  compared  with  respect  to  the  amount  of  light 
they  direct  toward  the  street,  the  comparison  should  be 
made  with  the  same  value  of  w/h  for  both. 

It  should  be  emphasized  that  the  calculations  previ- 
ously made  refer  only  to  the  directly  incident  flux. 
Where  buildings  are  present  a  considerable  increase  in 
illumination  may  be  obtained  by  reflected  light,  for 
which  no  means  of  calculation  has  been  made  available. 
A  fair  approximation  may  be  made,  however,  by  apply- 
ing to  the  flux  incident  upon  the  building  fronts  (as 
computed  by  the  preceding  method)  coefficients  de- 
duced from  experimental  data. 


♦Bverly,  W.  E..  "Integral  Calculus."  page  164. 
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Economical  Spacing  of  Transformers 

Relation  Between  Transformei  Size  and  Spacing  and  Wire  Size — How  Allowances 

Must  Be  Made  for  Departure  From  Ideal   Conditions — 

Allowing  for  Growth  of  Load 
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ECONOMICAL  arrangements  of  distribution  tram 
formers  can  be  determined  only  by  comparing  the 
t  of  secondary  wire,  coal  of  transformers,  cost 
oi  installation,  core  and  copper  loss  charges,  inspect  ion 
charges,  etc.  However,  If  two  or  more  of  these  variables 
are  fixed  cither  by  the  conditions  of  load  to  be  expected, 
where  a  new  system  is  being  laid  out,  or  by  the  actual 
equipment    installed,   where    improvements   are   being 

made  on  an  existing  system,  very  satisfactory  analysis 
can  be  made  with  the  help  of  the  accompanying  curves. 
For  instance,  with  the  si/.e  of  wire  and  transformers 
fixed  the  curves  show  the  spacing  Of  transformers 
which  will  keep  the  voltage  drop  on  continuous  secon- 
dary mams  within  allowable  limits  and  will  not  over- 
load  the  transformers. 

Three  curves  are  shown  for  the  three  sizes  of  sec- 
ondary wire  commonly  used.  Each  curve  is  plotted  to 
show  the  load  in  kilowatts  that  can  be  transmitted  for 
different  distances  on  a  three-wire  secondary  with  a 
3  per  cent  voltage  drop  at  224  delivered  volts  with  the 
load  uniformly  distributed  and  the  transformer  at  the 
center  of  the  main.  This  is  the  same  condition  which 
obtains  with  continuous  secondary  mains  and  equal 
spacing  of  transformers. 

Basis  for  Curves 

The  curves  embody  a  combination  of  two  formulas* : 
A  =  (D  X  W  X  C)  ~  PE2  and  V  =  PB,  in  which 
A  =  area  of  conductor  in  circular  mils;  D  =  distance 
one  way  from  source  to  receiver  in  feet;  W  =  load  in 
watts;  C  =  a  constant  depending  on  the  power  factor 
and  the  resistivity  of  the  conductor  =  (2p  X  100)  -r- 
cos2  6  =  2400  for  95  per  cent  power  factor  and  p  =  10.82 
ohms  per  mil  foot,  for  stranded  wire;  P  —  per  cent 
power  loss  of  delivered  power;  V  =  per  cent  volts  loss 
of  delivered  volts ;  E  =  receiver  voltage,  and  B  =  a  con- 
stant for  any  given  size  of  wire,  spacing,  frequency  and 
power  factor  which  may  be  quite  accurately  determined 
for  any  assumed  limits  of  current  and  length  of  line. 

If  P  =  V  -T-  B  is  substituted  in  the  first  formula  it 
becomes  A  =  (D  X  W  X  C  X  B)  ~  (V  X  E*),  or 
W  =  (AXVXET)  -^  (DXCXB). 

If  V,  the  per  cent  volts  loss,  is  assumed,  say  at  3  per 
cent,  and  the  receiver  voltage  is  assumed  to  be  held  con- 
stant, say  at  224  volts,  for  any  given  size  of  wire,  A 
and  B  are  fixed  and  the  formula  becomes  W  =  a  con- 
stant ~  D. 

This  constant  was  determined  for  the  various  sizes 
of  wire  and  the  resulting  formulas  were  plotted  as 
shown.  D  in  the  above  formula  is  the  distance  one  way 
from  the  source  with  concentrated  load.  In  this  special 
case,  where  the  distance  between  banked  transformers 


*The  author  wishes  to  express  his  indebtedness  to  Harold  Cole 
for  his  valuable  assistance  in  preparing  the  article. 

fThe  use  of  these  equations  was  suggested  by  an  article  by 
Harold  Goodwin,  Jr.,  published  in  the  General  Electric  Review, 
December,  1914.  The  values  of  B  in  the  second  equation  used 
here  are  not  those  found  in  the  above  article,  but  have  been  de- 
termined to  suit  the  conditions  of  the  system  to  which  they  were 
applied. 


is  used,  with  uniformly  distributed  load,  it  maj  be  con 
lidered  the  same  as  the  case  of  a  length  of  Line  with 

the   transformer   in    the   center   and    load    uni  I  ormh 
tributed,      Thus    the    total    load    on    the    transformer    is 
divided    by    tWO,    half   each    side,   and   the   distance   each 

way  with  uniformly  distributed  load  may  be  considered 
the  same  as  one-half  that  distance  with  concentrated 
load.  Hence  D  =  distance  between  transformers  :  8. 
The  curves  give  the  relation  between  the  total  load  on 
a  transformer  and  the  spacing  of  transformers  for  3 
per  cent  voltage  drop. 

For  general  conditions  it  can  be  assumed  that  the  load 
on  the  secondary  mains  is  uniformly  distributed.  This 
is  especially  true  of  residence  districts  where  the  houses 
are  all  of  about  the  same  class,  and  is  also  more  or  less 
true  of  business  districts.  Where  the  two  classes  of 
load  are  in  the  same  secondary  bank  each  must  be  con- 
sidered separately.  At  certain  points  in  a  secondary 
bank  there  may  be  large  loads  caused  by  a  theater, 
apartment  house,  large  store  or  something  of  that 
nature.  These  can  be  taken  care  of  usually  by  figuring 
proper  size  and  spacing  of  transformers  for  the  bank 
exclusive  of  these  large  loads  and  then  placing  trans- 
formers near  enough  to  the  service  taps  of  these  large 
loads  to  prevent  excessive  drop  in  the  secondaries  and 
making  the  transformer  large  enough  to  handle  the 
extra  load.  In  some  cases  it  may  even  be  preferable  to 
handle  these  large  loads  on  separate  transformers. 

In  caring  for  loads  which  are  more  or  less  uniformly 
distributed  along  the  secondary  mains  it  becomes  con- 
venient to  determine  the  "density  of  load"  in  kilowatts 
per  1000  ft.  (304.8  m.)  of  three-wire  secondary.  This 
is  done  by  dividing  the  load  on  any  secondary  main 
(obtained  by  test  or  other  means  of  estimating)  by  the 
length  of  the  main  in  thousands  of  feet.  Since  the  ac- 
companying curves  are  plotted  for  distance  between 
transformers  against  kilowatts  transmitted  by  each 
transformer,  radial  lines  from  the  origin  will  be  lines 
of  constant  load  density.  By  the  use  of  these  lines  in 
connection  with  the  curves  the  best  conditions  of  instal- 
lation for  each  density  of  load  may  be  readily  deter- 
mined. It  is  also  convenient  in  the  use  of  these  curves 
to  ink  in  the  vertical  lines  representing  the  load  capacity 
of  the  standard  sizes  of  transformers  used,  as  the  spac- 
ing of  transformers  is  limited  by  the  load  capacity  of 
the  transformers  used  as  well  as  the  voltage  drop,  and 
it  is  also  important  that  the  transformers  should  be 
working  fairly  well  up  to  capacity. 

How  the  Curves  Are  Used 

Probably  the  best  method  of  showing  the  use  of  the 
curves  is  by  a  practical  example :  For  instance,  in  a 
given  district  having  banked  secondaries  of  No.  4  wire 
suppose  the  load  tests  on  present  transformers  show  an 
average  load  density  of  5  kw.  per  1000  ft.  (304.8  m.). 
Finding  the  point  where  the  line  of  5-kw.  density  inter- 
sects the  curve  for  No.  4  wire,  it  can  be  seen  that  this 
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load  could  be  carried  by  transformers  spaced  2000  It. 
(609.6  m.)  apart  with  a  3  per  cent  voltage  drop  under 
the  ideal  conditions  assumed.  The  load  on  each  trans- 
former would  be  10  kw.,  therefore  10-kw.  transformers 
would  be  necessary. 

I  However,  it  would  hardly  be  advisable  to  space  trans- 
formers up  to  the  limit  permitted  by  the  drop  in  this 
manner.  Several  conditions  would  interfere.  In  the 
first  place,  the  load  would  not  be  exactly  uniformly 
distributed  and  the  drop  would  be  greater  than  3  per 
cent  in  some  places.  In  the  second  place,  the  load  tests 
would  never  represent  the  peak  load  throughout  the 
season  and  there  would  be  a  greater  voltage  drop  under 
peak-load  conditions.  In  the  third  place,  this  method 
does  not  make  any  allowance  for  growth. 

A  safe  method  of  taking  care  of  such  unknown  con- 
ditions obviously  would  be  to  allow  for  a  greater  density 
of  load  than  that  shown  by  tests.     The  amount  of  this 
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allowance  would  naturally  depend  upon  the  character 
of  the  district  served.  In  a  district  which  is  entirely 
built  up  the  increase  in  load  from  year  to  year  will  not 
be  so  great  as  in  districts  which  contain  a  large  number 
of  vacant  lots  and  are  building  up  rapidly.  Where  the 
increase  is  expected  to  be  fairly  rapid  it  will  usually 
ibe  best  to  make  the  transformer  spacing  suitable  for 
the  higher  densities  and  large  transformers  and  then 
use  smaller-size  transformers  until  they  become  over- 
loaded, at  which  time  they  can  be  replaced  by  the  large 
size.  In  this  way  considerable  saving  is  effected  owing 
to  the  fact  that  the  transformers  are  replaced  in  the 
same  location  and  the  expense  of  framing  transformer 
poles  is  eliminated. 

Allowing  for  Growth  of  Load 
Assuming  therefore  in  the  present  case  a  density 
twice  as  great  as  found  from  tests,  say  10  kw.  per  1000 
ft.  (304.8  m.),  it  will  be  found  from  the  curves  that 
with  No.  4  wire  transformers  could  be  spaced  1400  ft. 
(426.5  m.)  apart  for  a  3  per  cent  drop.  The  load  on 
each  transformer  with  this  condition  would  be  14  kw., 
and  it  would  be  necessary  to  use  a  15-kw.  transformer 
■when  the  load  density  came  up  to  the  assumed  value. 

■  The  transformer,  however,  could  never  be  loaded  up  to 
|  capacity   with   this   spacing  without  giving   a   greater 

■  voltage  drop  than  that  allowable.  It  would  therefore 
Ibe  best  to  space  the  transformers  so  as  to  allow  for 
Ifull  load  on  a  15-kw.  transformer  before  the  drop  ba- 
lconies excessive.  This  would  mean  a  spacing  of  1300 
|ft.  (396.2  m.)  or  less. 

With   a    spacing   of    1300    ft.    (396  2    m.),    however, 


10-kw.  transformers  could  be  used  to  carry  a  load 
density  of  7.5  kw.  per  1000  ft.  (304.8  m.),  which  would 
in  the  case  assumed  probably  be  satisfactory  for  a  year 
or  two.  Then  as  the  transformers  became  overloaded 
they  could  be  replaced  by  15-kw.  transformers,  which 
would  add  sufficient  capacity  to  last  several  years. 

It  may  be  of  assistance  in  becoming  familiar  with  the 
curves  to  note  the  significance  of  the  location  of  any 
point  with  respect  to  the  curves.  In  general,  all  points 
below  the  curve  for  any  wire  size  indicate  that  the 
voltage  drop  will  be  less  than  3  per  cent;  all  points  on 
the  curve  indicate  that  the  drop  will  be  3  per  cent, 
whereas  all  points  above  the  curve  indicate  that  the 
drop  will  be  more  than  3  per  cent  for  that  particular 
condition. 

To  take  a  simple  example  first,  suppose  a  10-kw. 
transformer  has  a  load  of  8  kw.  on  a  secondary  main 
of  No.  6  wire,  2000  ft.  (609.6  m.)  long,  with  the  trans- 
former located  at  the  center  of  the  main.  The  inter- 
section of  the  8-kw.  line  with  the  2000-ft.  distance  line 
is  a  point  above  the  curve  of  No.  6  wire  and  shows  that 
the  drop  at  the  end  of  the  secondary  main  is  very  likely 
more  than  3  per  cent.  The  point  of  intersection,  inci- 
dentally, is  also  on  the  line  of  4-kw.  density,  which, 
however,  might  have  been  determined  beforehand  by 
dividing  the  load  (8  kw.)  by  the  length  of  the  second- 
ary main,  2000  ft.  (609.6  m.). 

An  example  of  the  more  general  application  of  the 
curves  would  be  as  follows:  With  No.  6  wire  and  10-kw. 
transformers,  for  any  load  density  up  to  7.5  kw.  per 
1000  ft.  (304.8  m.)  the  proper  spacing  of  transformers 
is  determined  by  the  size  of  the  wire  and  the  trans- 
former cannot  be  fully  loaded  without  having  more 
than  3  per  cent  drop.  This  can  be  seen  by  referring 
to  the  curve.  With  a  load  density  of  4  kw.  per  1000  ft. 
(304.8  m.)  10-kw.  transformers  would  have  to  be  put 
2500  ft.  (762  m.)  apart  to  be  fully  loaded,  as  shown  bv 
the  intersection  of  the  4-kw.  density  line  and  the  10-kw. 
transformer  line.  This  point  of  intersection,  however, 
is  far  above  the  curve  for  No.  6  wire  and  the  drop 
would  be  much  more  than  3  per  cent.  It  would  be 
necessary  to  use  No.  2  wire  to  keep  the  drop  below  3 
per  cent,  as  the  point  falls  below  the  curve  for  No.  2 
wire. 

On  the  other  hand,  with  No.  6  wire  and  10-kw.  trans- 
formers, for  any  load  density  above  7.5  kw.  per  1000  ft. 
(304.8  m.)  the  proper  spacing  of  transformers  is  de- 
termined by  the  transformer  capacity.  For  with  a  load 
density  of  10  kw.  per  1000  ft.  the  transformers  would 
be  fully  loaded  with  a  spacing  of  1000  ft.  (304.8  m.). 
The  intersection  of  the  10-kw.  density  line  and  10-kw. 
transformer  line  in  this  case  falls  below  the  curve  for 
No.  6  wire  and  the  voltage  drop  is  therefore  less  than 
3  per  cent.  The  7.5-kw.  density  line,  the  10-kw.  trans- 
former line  and  the  No.  6  wire  curve  all  intersect  at  a 
point  showing  that  1250  ft.  (381  m.)  is  the  ideal  spac- 
ing for  10-kw.  transformers  and  No.  6  wire. 

It  should  be  evident  from  the  foregoing  discussion 
that  these  curves  do  not  determine  exactly  the  con- 
ditions which  would  obtain  in  any  specific  case,  but  that 
they  must  be  used  more  as  a  basis  for  good  judgment. 
Practical  differences  between  the  ideal  conditions  as- 
sumed and  the  actual  conditions  encountered  must  be 
handled  by  making  suitable  allowances  in  spacing  of 
transformers,  by  judicious  location  of  transformers 
near  the  heavier  loads,  and  by  proper  allowance  for 
growth  and  inaccuracy  in  testing  or  estimating  loads. 
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I  Department  Devoted  to  Problems  <>f  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


IMPROVING  COAL  ECONOMY 

Mixture  of  Screenings  and  Bituminous  Coal  Found 
Economical  by  Massachusetts  Company 

have  been  conducted  with  Pennsylvania  i  :oal  and 

New     River   coal    by    the    Concord    (Mass.),    Maynard    & 

Hudson  street  Railway,  and  although  the  former  costs 

less    per   ton.    it    has    been    found    that    a    lower   C0S1    per 

kilowatt-hour  is  obtained  with  the  New  River  because 

the  amount  of  ash  produced  is  less  than  with  the  Penn- 
sylvania coal.  The  latter  is  difficult  to  use  under  the 
conditions  obtaining  in  the  railway  company's  plant  as 
it  clogs  the  grates,  necessitating  the  employment  of 
more  men  in  the  boiler  room  than  with  New  River  coal. 
By  mixing  bird's-eye  hard-coal  screenings  with 
bituminous  coal  of  the  "carbon  four"  grade,  in  the  pro- 
portion of  one  to  one,  the  Concord  (Mass.)  electric  plant 
finds  it  can  produce  energy  at  lower  cost  than  with  Penn- 
sylvania coal  alone.  Without  a  test  it  is  difficult  to  tell 
whether  the  cost  of  production  can  be  lowered  by  using 
New  River  coal,  but  the  mixture  of  screenings  and 
Pennsylvania  coal  gives  entirely  satisfactory  results,  ac- 
cording to  A.  W.  Lee,  manager  of  the  plant. 


ADJUSTABLE  METER  RACK 

Made  of  Simple  Materials  and  Designed  to  Support 
Meters  of  Any  Size  in  Convenient  Positions 
The  meter  rack  shown  in  the  accompanying  illustra- 
tions is  made  of  1.5-in.  by  0.25-in.  (3.8-cm.  by  6.4-mm.) 
strap,  channel  and  T-iron.  All  uprights  except  the 
end   pieces   are   made   of   two   pieces   of  channel    iron 


figs.  1  and  2- 


-RACK  SUPPORTING  DIFFERENT  TYPES  OF  METERS 
AND   DETAIL   OF   RACK 


riveted  with  the  open  sides  of  the  channel  face  to  face. 
The  end  uprights  are  T-iron.  In  the  vertical  channel- 
iron  members  between  the  intersections  with  the  hori- 
zontal pieces  of  strap  iron  are  punched  slots  resembling 
keyholes.     Special  plugs   are  made  to  fit  these  holes. 


One  of  the  plugs  may  l>e  seen  on  the    trap  iron  in  Fig.  2. 

The  use  of  the  two  channel  irons  makes  it  possible  to 
haii>/  meters  on  both  sides  of  the  rack.  The  plugs  or 
pegs,  being  easily  removable,  can  be  taken  out  when 
they  are  not  supporting  meters  and  hence  are  not  likely 
to  catch  the  clothes  of  workmen  or  otherwise  to  act  as 
obstacles.  Edgar  A.  Felsenkeller  of  Milwaukee,  who 
designed  this  rack,  stated  that  in  building  another  he 
would  use  similar  pegs  instead  of  rivets  to  make  the 
joints  between  the  channel  iron  and  the  horizontal  strap- 
iron  pieces.  This  change  would  permit  the  horizontal 
pieces  to  be  moved  to  closer  or  wider  spacings  at  will 
for  the  most  convenient  hanging  of  meters  of  different 
sizes. 


HINTS  ABOUT  TESTING  OIL 

Importance    of    Determining    Minimum    Breakdown 
Voltage  and  Other  Considerations 

BY   ALBERT    MARTINEAU 

Three  breakdown  tests  will  usually  give  a  typical 
indication  of  the  dielectric  strength.  However,  it  is 
well  to  remember  that  it  is  the  minimum  not  the  maxi- 
mum voltage  that  is  the  criterion  as  to  insulating  prop- 
erties. One  extremely  low-puncture  voltage  with  two 
high  ones  indicates  the  presence  of  foreign  particles 
between  electrodes,  and  a  fourth  test  should  be  made. 
Three  low  values  usually  indicate  truthfully  the  pres- 
ence of  moisture.  If  the  breakdown  voltages  become 
lower  and  lower  as  successive  tests  are  made,  it  is 
probable  that  carbonized  particles  of  oil  are  floating 
within  the  electrostatic  field. 

When  using  so  small  a  quantity  of  oil  as  1  pint 
(0.47  1.),  it  is  important  for  accurate  results  to  agitate 
the  oil  violently  after  each  puncture,  aiming  to  wash 
out  from  between  the  electrodes  burnt  oil  and  other 
foreign  particles  the  presence  of  which  lowers  the 
puncture  voltage.  Not  only  is  it  advisable  to  swish  the 
oil  around  to  wash  out  horizontally  between  electrodes, 
but  the  movement  of  the  top  electrode  up  and  down 
vertically  assists  the  removal  of  air  bubbles  upon  the 
top  electrode. 

It  is  highly  desirable  to  standardize  the  shape  and 
dimensions  of  the  electrodes  and  the  air  gap  used. 
The  puncture  voltage  for  a  given  oil  will  vary  with  the 
shape,  dimensions  and  spacing  of  the  electrodes,  whether 
expressed  as  the  puncture  voltage  for  a  definite  spacing 
or  in  volts  per  mil.  Moreover,  when  testing  oil  and 
making  a  comparison  with  the  manufacturer  it  simpli- 
fies matters  where  both  interests  are  able  to  make  a 
direct  comparison  of  results,  which  is  not  possible  if 
the  electrodes  are  not  the  same  size  and  shape  and 
have  not  the  same  spacing.  Some  engineers  prefer  the 
disk,  others  the  sphere.  The  disk  is  the  more  easily 
made,  but  possesses  disadvantages  in  use.  The  spher 
ical  electrode  is  less  liable  to  damage  from  puncture, 
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the  adhesion  of  foreign  particles  and  air  bubbles  has 
less  effect  and  these  are  less  liable  to  occur.  If  they 
do  occur  they  can  be  more  readily  removed.  The  spher- 
ical electrode  also  requires  a  lower  puncture  voltage. 


BOILER  ROOM  LOSSES 

Effect   of   Excess   Air   and   Combustible   in    Refuse 
on  the  Economy  Obtained  in  Steam  Plants 

There  are  only  a  few  sources  of  heat  loss  in  a  gen- 
erating plant  which  can  be  controlled  to  any  extent, 
the  most  important  of  these  being  the  loss  due  to  excess 
air.  The  percentage  of  heat  or  percentage  of  coal 
which  is  lost  through  the  stack  for  different  tempera- 


The  losses  due  to  combustible  in  the  refuse  are 
shown  in  Fig.  2.  The  loss  due  to  the  combustible  in 
the  refuse  in  the  coal  containing  4  per  cent  ash  is 
approximately  only  one-half  the  loss  due  to  combustible 
in  the  refuse  of  the  coal  burning  8  per  cent  ash.  The 
curves  show  it  is  more  important  to  burn  out  the  carbon 
in  a  high-ash  coal  than  a  low-ash  coal.  While  this  is 
simple,  there  is  a  point  beyond  which  it  is  not  ad- 
visable to  burn  the  combustible  in  the  refuse,  as  large 
volumes  of  air  are  required  to  burn  out  the  coke  to  a 
minimum,  and  the  loss  due  to  excess  air  greatly  exceeds 
that  which  would  have  occurred  had  the  combustible 
been  dumped  with  the  ash.  The  best  plan  of  operation 
is  to  find  this  point  by  test  or  gas  analysis  and  then 
operate  accordingly.  These  points  were  brought  out 
by  H.  F.  Lawrence,  test  engineer  of  the  American  En- 
gineering Company,  at  a  recent  meeting  of  the  station 
operation  committee  of  the  Ohio  Electric  Light  Asso- 
ciation. 


10  15         20         25         30         35 

PerCent  Combustible  in  Refuse 

FIGS.  1  AND  2 — HOW  STACK  LOSSES  VARY  WITH  CO,  AND  LOSSES 
DUE  TO   COMBUSTIBLE  IN   ASH 

tures  of  excess  gases  and  percentages  of  C02  is  shown 
in  Fig.  1.  The  straight  lines  labeled  "Loss  to  stack  at 
450  deg.,  500  deg.  and  600  deg.  above  atmosphere  due 
to  theoretical  air"  show  the  percentage  of  coal  required 
for  heating  the  furnace  gases  from  atmospheric  tem- 
perature up  to  the  stack  temperature.  With  no  excess 
air  and  perfect  combustion  these  lines  represent  the 
heat  lost  through  the  stack  for  various  temperatures. 
With  different  amounts  of  excess  air  indicated  by  vari- 
ous percentages  of  CO,  the  total  heat  loss  through  the 
stack  is  as  shown  by  the  upper  curves.  The  differences 
between  the  lower  curves  and  the  upper  curves  is  the 
excess  air  loss. 

When  interpreting  these  curves  it  should  be  remem- 
bered that  16  per  cent  C02  represents  12.4  per  cent 
excess  air,  14  per  cent  C02  represents  39  per  cent  ex- 
cess air,  10  per  cent  CO,  represents  87  per  cent  excess 
air,  and  8  per  cent  C02  represents  123  per  cent  excess 
air.  When  the  CO,  is  reduced  from  16  per  cent  to  10 
per  cent,  the  heat  loss  is  increased  by  approximately  6 
per  cent  of  the  coal  burned,  provided,  of  course,  that 
the  exit  temperature  remains  the  same.  The  volume  of 
gases  is  much  greater  with  10  per  cent  CO,  than  with 
16  per  cent,  owing  to  the  greater  amount  of  excess  air, 
and  the  temperature  of  combustion  is  lower;  therefore 
the  heat  absorbed  by  the  boiler  is  less,  so  that  the  final 
temperature  is  higher  and  the  heat  loss  due  to  excess 
air  is  greater  than  is  really  shown  by  the  curves.  A 
difference  of  100  deg.  in  the  exit  temperature  repre- 
sents a  loss  of  about  21L>  per  cent. 


IMPROVING  LINE  WORK 

Linemen  Criticise  One  Another's  Work  by  Aid  of 
Photographs  of  Completed  Job 

Most  of  the  work  carried  out  by  linemen  is  made  in 
locations  which  are  not  readily  accessible  for  inspection, 
so  that  careless  work  cannot  readily  be  detected,  espe- 
cially if  reliance  is  placed  upon  binoculars  alone.  On 
the  lines  of  the  Georgia  Railway  &  Power  Company, 
however,  the  linemen  are  so  interested  in  their  work  that 
they  request  that  photographs  be  taken  of  any  job  of 
which  they  are  particularly  proud.  These  jobs,  natural- 
ly, are  the  more  complicated  ones  and  the  very  kind  that 
ought  to  be  done  perfectly.  After  the  photographs  are 
taken  they  are  framed  and  hung  in  the  trouble  stations. 
Here  they  are  studied  by  the  various  linemen,  and  it  is 
a  remarkably  good  job  that  gets  by  unscathed. 

In  the  accompanying  illustration  is  shown  a  pole- 
transformer  job  in  which  it  was  found  that  one  lead  was 
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WIRING    OF    TRANSFORMERS    CRITICISED    BECAUSE    THE    LEAD    ON 
THE  RIGHT   WAS  TOO   LONG 

too  long  to  get  a  straight  wire.  T.  F.  Johnson,  superin- 
tendent of  transmission,  finds  that  self-criticism  is  more 
effective  than  scoldings.  The  men  have  simply  learned 
to  take  such  pride  in  their  work  that  they  do  everything 
possible  to  earn  praise  instead  of  blame. 
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COST  OK  MANHOLES 

Data    Bated  on   An.i  R      rdi  from    Boston 

Company  Applying  to  Standard  Construction 

i  an  analysis  of  the  cost  of  distribution  equip 
nn-iit  on  the  Boston  Edison  company's  system  arc  taken 
the  accompanying  data  showing  the  cos!  <»f  standard 
manholes  constructed  under  average  conditioni  during 
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regular  working  hours  without  traffic  interference  or 
frost.  Sewer  connections  of  15-ft.  (4.5  m.)  length  were 
provided  in  all  cases. 


INEXPENSIVE  CONSTRUCTION 

THAT  PROTECTS  LINEMEN 

Method  of  Supporting  Junctions  Between  Overhead 

and   Underground  Lines  Where  Openwork 

Wire  Extends  Part  Way  Down  Pole 

The  results  of  an  effort  to  safeguard  linemen  at  junc- 
tions between  overhead  and  underground  circuits  is 
shown   in  the  accompanying  photograph  of  a  type  of 


A  SPECIAL  PLATFORM   FRAME  USED  FOR  CONNECTING 
CABLES   TO   OVERHEAD   LINES 

construction  used  by  an  Eastern  company.  The  un- 
derground cables  are  carried  from  the  ducts  vertically 
along  the  pole  to  a  height  of  15  ft.  (4.6  m.).  The  con- 
ductors are  given  a  right-angled  turn  and  carried  out- 
ward about  2  ft.  (0.61  m.)  below  a  platform  frame  to  a 
branching  point  below  an  extended  cross-arm,  the  hori- 


"nt.ii  leads  beini    upported  bj  appropriate  Insulating 
hangei  .    The  cross  arm  is  placed  tar  enough  <>ut  from 
the  pole  i"  give  ample  clearance    pace  for  a  lineman  be 
tween  tin-  wires  and  the  p"i<'  it  elf     From  tii<'  branch 
Ing  point  beneath  the  cross  arm  the  various  leadi   are 

run   inln  small   pot   heads,   from   wliicli   taps  are   marie  to 

the  overhead  lines.    All  the  way  up  the  pule  the  , 

man  obtains  a  clearance  of  ahout    IS  in.  to  24  In.   I  0.46  m. 

to  O.C.I   m.). 


SUBSTATION  LINE   ENTRANCE 

Structure  Carrying  Lightning-Arrester  Horn  Gaps 
Operated  from  Within  Station 
In  providing  for  incoming  88,000-VOlt  service  the 
People's  Gas  &  FMeetric  Company  of  Oswego,  N.  Y., 
makes  use  of  the  simple  hut  effective  structure  illus- 
trated  herewith.     The  phase  wires  are  dead-ended  on 

strain  insulators 
fastened  to  the  wall 
of  the  building. 
Taps  are  carried 
downward  to  insu- 
lators mounted  on  a 
horizontal  pipe  rod 
carried  beneath  a 
reinforced  concrete 
hood,  and  thence  the 
wires  lead  through 
insulating  bushings 
in  the  wall  to  the 
substation  interior. 
The  bushings  are 
surrounded  by  con- 
crete panels  and  the 
inside  of  the  open- 
ings in  the  brick- 
work is  cemented 
over.  The  light- 
ning-arrester con- 
nections are  taken 
off  the  taps  to  the 
bushings  to  the  ar- 
horn   gaps   are   opened 


FRAMEWORK    SUPPORTING    LINE- 
ENTRANCE  ACCESSORIES 


horn  gaps  and  run  through 
resters  in  the  building.  The 
and  closed  mechanically  for  arrester  charging  by  a  rod 
extending  through  the  substation  wall  into  the  interior. 
This  line  entrance  was  built  at  moderate  cost  in  com- 
parison with  the  elaborate  structures  often  employed  in 
connection  with  lines  operating  at  this  voltage. 


Dynamiting  Foundations  Inside  the  Station 
To  make  room  for  the  foundation  of  a  20,000-kw. 
turbo-generator  to  be  installed  shortly  in  the  State 
Street  station  of  the  United  Electric  Light  Company, 
Springfield,  Mass.,  it  has  been  found  necessary  to  dyna- 
mite a  foundation  of  solid  concrete  already  in  place  for 
a  smaller  machine.  This  work  is  being  successfully 
done  in  the  turbine-room  basement  without  interrupting 
service.  Blocks  of  concrete  weighing  from  1  ton  to  3 
tons  (0.9  t.  to  2.7  t.)  each  are  being  dislodged  by  the 
use  of  sticks  of  dynamite  1  in.  (2.54  cm.)  long,  placed  in 
nine  or  ten  holes  per  block  at  a  depth  of  about  2  ft. 
(0.61  m.).  The  broken-off  pieces  are  removed  easily  by 
a  Niles  electric  crane. 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management    Topics, 
Including  Applications  of  Electric  Light,  Power  arid  Heat 


CELEBRATION  OF  JULY  FOURTH 

Central    Station    Can    Be    of    Assistance    to    Local 
Authorities  Through  Many  Lighting  Effects 

In  a  little  more  than  two  weeks  this  country  will  cele- 
brate the  Fourth  of  July,  the  national  birthday.  This 
year  unusual  significance  attaches  to  this  day.  That 
the  United  States  of  America,  which  almost  a  century 
and  a  half  ago,  July  4,  1776,  declared  its  independence 
and  the  right  of  the  individual  to  life,  liberty  and  the 
pursuit  of  happiness,  should  again  be  waging  war  for 
the  same  rights  of  the  individual  makes  Independence 
Day  this  year  doubly  dear  to  the  American  people. 

For  that  reason  an  effort  greater  than  usual  will 
probably  be  made  to  stimulate  patriotism.  Bands, 
parades,  decorations,  etc.,  will  undoubtedly  be  used 
quite  extensively.  As  their  share  the  electric  lighting 
companies  can  be  of  great  assistance  to  the  local  author- 
ities by  doing  what  they  can  to  make  the  night  illumina- 
tion spectacular.  Red,  white  and  blue  streamers,  flood- 
lighting of  statues,  searchlights  sweeping  the  skies 
with  color  effects,  patriotic  emblems,  electric  flags,  are 
some  of  the  ways  in  which  electricity  can  do  its  bit. 


WOMEN  RAISE  STANDARDS 

OF  METER  DEPARTMENT 

Their  Presence  Is  Considered  Desirable  on  Account 

of  Its  Effect  on  the  General  Deportment  of 

Meter  Men  and  Repair  Men 

In  one  of  the  medium-sized  cities  of  the  Middle  West 
the  lighting  company  has  built,  apart  from  its  other 
offices,  a  serviceable  and  well-arranged  building  for  its 
meter  and  distribution  departments  and  has  found  it 
advantageous  to  place  a  few  girls  in  the  clerical  division 
of  the  force.  Both  departments  were  formerly  oper- 
ated wholly  by  men,  with  the  result  that  little  restraint 
was  exercised  by  some  members  of  the  organization  as 
regarded  decency  of  speech.  Time  was  wasted  in  story- 
telling, and  the  use  of  lewd  language  sometimes  proved 
embarrassing  to  department  heads  if  a  customer  was 
visiting  the  department. 

When  a  vacancy  occurred  in  the  clerical  force  it  was 
decided  to  fill  the  place  with  a  girl.  A  young  woman 
who  seemed  to  possess  more  than  average  common  sense 
was  selected  for  the  place  and  was  told  of  the  situation 
as  it  existed.  It  was  further  explained  to  her  that 
part  of  the  purpose  in  selecting  her  for  the  job  was  to 
'quiet  down  the  gang." 

The  scheme  has  worked  so  successfully  that  the 
formerly  rather  rough  crew  is  now  a  model  of  deport- 
ment. It  has  been  deemed  advisable  to  add  still  other 
female  employees  to  the  department.  One  of  these,  it 
is  expected,  will  be  used  in  light  appliance  repair  work, 
which  is  done  on  the  customers'  premises.  Incidentally 
the  men  now  take   more  pride   in   their  personal   ap- 


pearance as  well  as  in  the  appearance  of  the  department 
quarters.  The  efficiency  of  both  departments  has  in- 
creased perceptibly  since  the  addition  of  women  to  the 
force. 


SHALL  DEPARTMENT  STORES 

CARRY  ELECTRIC  RANGES? 

Margin  of  Profit  Not  Yet  Sufficient,  but  After  Pioneer 
Work  Has  Been  Done  These  Channels  of  Dis- 
tribution Will  Be  Opened  to  the  Range 

A  commercial  company  in  a  Western  state  which  op- 
erates a  chain  of  household-furnishing  stores  last  year 
did  a  business  in  socket  appliances  amounting  to  over 
$200,000.  Electric  ranges,  however,  are  not  sold  in  any 
of  the  stores  operated  by  this  company,  the  reason  given 
being  that  the  margin  of  profit  in  the  range  business  is 
not  sufficient  to  make  it  profitable  as  a  merchandising 
venture.  The  central  stations,  on  the  other  hand,  have 
largely  withdrawn  from  the  socket  appliance  business, 
leaving  this  to  the  department  stores  and  the  electrical 
dealers.  The  central  station  is  still  selling  ranges  in 
the  belief  that  during  the  pioneer  years  of  the  "Cook 
by  wire"  idea  other  agencies  cannot  do  this  in  a  way 
that  will  make  the  ranges  "stay  sold." 

Cause  and  effect  may  be  interwoven  in  this  situation, 
because  so  long  as  the  central  station  continues  to  sell 
ranges  without  profit  on  the  sale  itself  other  agencies 
cannot  compete.  On  the  other  hand,  if  the  department 
store  could  sell  electric  ranges  to  prospective  gas  or  coal 
range  customers  as  effectively  as  it  sells  socket  appli- 
ances, the  total  number  of  ranges  put  in  service  each 
year  would  be  greatly  increased.  The  department  store 
finds,  for  example,  that  many  customers  come  in  to 
look  at  percolators  for  use  on  stoves  and  go  out  with 
electric  percolators  which  were  on  display  among  the 
others,  their  superior  advantages  making  the  sale  easy, 
even  at  a  higher  price  than  the  customer  expected  to 
pay.  A  very  considerable  percentage  of  the  volume  of 
electric  appliance  business,  household-furnishing  stores 
assert,  comes  from  customers  who  thus  compare  the 
electric  device  with  the  older  type  displayed  by  its  side. 

View  of  the  Department  Store  Manager 

The  department  store  manager  is  not  partial  to  either 
type,  because  he  figures  a  certain  percentage  of  profit 
on  all  stock  and  the  customer's  choice  is  immaterial  to 
him.  There  is  this  difference,  however,  that  the  elec- 
tric device,  being  a  superior  and  more  elaborate  article, 
usually  commands  a  higher  price.  Therefore,  the  total 
value  of  goods  sold  and  the  total  net  profit  are  greater 
if  the  percentage  of  electric  appliances  sales  is  high.  On 
this  basis  the  household-furnishing  stores  can  be  in- 
terested in  any  new  socket  appliance  that  promises  to 
be  useful  in  the  home. 

The  household-furnishing  stores  handle  gas  ranges, 
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and  with  properl)  trained  Balesmen  ■  certain  percenl 
of  i  i  \"  mighl  well  become  lnter< 

in  electric  ranges.  This  becomes  the  more  evident  when 
it  develops  thai  ;i  great  many  gas  ranges  bring  •  highei 
price  than  the  average  electric  rai 

ing  over  $200  arc  not   unii    mil  sales  m  the  It 

Comparing  the  large  household-furnishii  with 

the  centra]  station  as  agencies  for  the  sale  of  electric 
appliances,  other  things  being  equal,  it  is  apparent  that 
the  centra]  station  desiring  to  Increase  this  class  of 

load   tO  the   utmost    will   do  well   to  consider  a   CO-OpOTS 

ti\c  agreement  with  the  household-furnishing  store. 
The  difficulty  in  effecting  such  an  agreement  is  the 
chief  obstacle  to  getting  the  larger  stores  in  line  with 
other  electric  range  boosters.  This,  however,  should 
not  be  Insurmountable,  it  is  generally  admitted  that 
in  time  electric  ranges  will  lie  regularly  stocked  by 
household-furnishing  stores.  Perhaps  by  further  study 
of  the  problem  this  time  may  be  hastened.  Manifestly, 
the  central  station  must  undertake  to  follow  up  each 
sale  with  a  demonstrator,  guarantee  prompt  repairs  and 
replacements,  etc.  The  department  store,  on  the  other 
hand,  cannot  afford  to  enter  into  such  an  agreement  un- 
less it  has  a  volume  of  business  that  warrants  the  em- 
ployment of  high-grade  electric  range  salesmen,  and 
these  men  must  keep  in  close  touch  with  the  power  com- 
panies and  understand  their  problems  as  well  as  those 
of  the  sales  work  in  which  they  are  engaged. 


EFFECT  OF  INCREASING 

THE  INDUSTRIAL  LOAD 

Usual    Spring    Decrease    in    Output    Gives    Way    to 

Increase,  While  Evening  Peak  Has 

Practically  Disappeared 

That  the  increase  in  power  load  has  been  very  great 
in  the  last  few  months  and  has  left  an  unmistakable 
impression  on  the  business  of  central  stations  is  now 
evident.  This  condition  is  briefly  commented  on,  in 
part  as  follows,  by  the  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore,  Md.,  in  a  booklet  re- 
cently issued  entitled  "A  Ten-Year  Review,  Present 
Status  and  Prospects": 

"The  conditions  are  now  more  favorable  than  ever 
before  to  central  station  service,  owing  to  increased 
demand  for  power  and  the  high  cost  of  coal,  supplies, 
labor  and  all  equipment  for  isolated  power  plants. 
Manufacturers  in  general  have  been  turning  to  the 
electric  public  service  companies  to  supply  their  perma- 
nent power  requirements  rather  than  submit  to  the 
delays,  uncertainties  and  unnecessary  investment  in 
providing  individual  power  plants,  realizing  also  that 
both  for  low  cost  of  power  and  for  reliability  central 
station  service  is  most  advantageous. 

"Comparing  the  four  months  of  January,  February, 
March  and  April,  1917,  with  the  corresponding  months 
of  1916,  the  average  increase  in  all  electric  service  has 
amounted  to  42.7  per  cent,  while  the  average  increase 
in  the  large  industrial  service  amounts  to  65.2  per  cent. 
These  four  months  of  1917  are  interesting  since  they 
show  the  continued  improvement  in  the  amount  and 
character  of  electric  output.  Instead  of  the  usual  de- 
crease in  output  with  the  spring  months,  there  has  been 
a  steady  increase  from  month  to  month,  and  evidence 
of  the  increasing  industrial  load  is  given  by  the  prac- 


tical  di  appearance  of  the  evening  peak  load.    The  dad 
output   is  breaking  all  previous  records  even  ai  cod 

pared    with    winter   month      despite   the   longer   hours  o 
da>  light." 


MODEL  EQUIPMENT  FOR 

COMMERCIAL  DEPARTMENT} 

All  Subsidiary  Companies  of  United  Gas  &  Electri 
Are  Now  Equipped  with  Standard  Fur- 
nishings  and   Systems 

All  of  the  subsidiary  properties  of  the  United  Gas  i 

Electric  Engineering  Corporation  now  are  equippe 
with  standard  furnishings  and  systems  for  the  com 
mercial  department.  An  illustration  of  such  a  modt 
depart  ment    is    printed   here.     On   one  wall    is   a   sale 


MODEL    COMMERCIAL    DEPARTMENT    EQUIPMENT 

chart  showing  the  individual  records  of  the  salesmei 
daily  during  the  current  month  and  also  the  monthly 
sales  for  the  current  year.  On  the  opposite  wall  are  tw< 
charts,  one  showing  gas  sales  and  the  other  the  horse 
power  in  motors  connected. 


TO  DEVOTE  ADDITIONAL 

ATTENTION  TO  APPLIANCES 

Byllesby  Properties  to  Campaign  Indefinitely  Undei 

Belief  that  Conditions  Will  Create 

Big  Domestic  Demand 

Starting  immediately  and  continuing  indefinitely 
Byllesby  electric  utility  properties  will  devote  addi- 
tional attention  to  the  placing  of  electrical  appliances  in 
homes.  A  circular  letter  to  all  managers  on  this  sub- 
ject by  Vice-president  Arthur  S.  Huey  is  quoted: 

"High  prices  for  commodities  and  labor  and  the 
drafting  of  men  into  the  army  and  primarily  essential 
war  occupations  are  rapidly  causing  a  situation  in 
American  households  favoring  the  vastly  increased  use 
of  electric  service  for  domestic  purposes.  Practically 
every  electric  household  device  is  bound  to  be  in  greater 
demand  from  now  on  indefinitely.  Scarcity  of  servants 
and  their  dismissal  from  necessity  or  economy  will 
cause  women  of  the  well-to-do  class  to  turn  to  mechan- 
ical helps  to  assist  them  in  performing  housework.  The 
non-fluctuating  character  of  electric  rates  will  be  a  fac- 
tor in  causing  many  people  who  formerly  regarded 
electric  household   appliances    as    luxuries  to  demand 


■June  16,  1917 


ELECTRICAL      WOKLD 


;hem  as  necessities.  The  cost  of  service  will  seem  small 
compared  with  other  increased  expense. 

"We  believe  that  if  proper  advantage  is  taken  of  the 
situation  a  large  quantity  of  electric  household  appli- 
ances can  be  placed  at  our  properties  during  the  re- 
nainder  of  the  year,  thus  building  up  the  earnings  of 
existing  customers  and  producing  additional  revenue 
without  increased  investment. 

"We  would  suggest  that  you  give  the  subject  of  sell- 
tn  ng  electric  appliances  your  very  best  consideration  and 
all  upon  the  ingenuity  and  sales  ability  of  your  force 
;o  promote  successful  endeavor  along  this  line." 


ments  in  local  papers  in  which  emphasis  is  placed  en- 
tirely on  the  economy  of  the  range — economy  of  food, 
economy  of  time  and  economy  of  money.  The  St.  Louis 
company  is  selling  ranges,  and  selling  many  of  them, 
and  apparently  is  very  successful  in  its  campaign.  Some 
of  the  advertisements  which  have  been  running  in  the 
St.  Louis  papers  are  reproduced  here,  and  attention  is- 
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Jhigh  cost  of  living  as 

electric  range  argument 

Should  Not  Be  Difficult  to  Show,  Especially  in  the 
Case  of  Large  Families,  that  Saving  in  Food 
Will  Pay  First  Cost  in  One  Year 

To-day  the  two  things  that  are  most  talked  of  and 
most  thought  of  are  the  war  and  the  high  cost  of  living, 
livery  wage  earner  who  has  a  family  to  support  and 
very  mother  who  has  a  family  to  feed  know  full  well 
he  way  in  which  the  buying  power  of  the  dollar  has 
ecreased.  Economy  has  become  a  household  motto, 
he  problem  of  the  family  now  is  not  how  little  it  can 
et  along  with,  but  how  that  little  which  the  family  now 
has  can  be  stretched  out  and  conserved. 

Now  is  the  time  when  economy  will  be  a  greater  sales 
force  than  ever  before;  and  there  seems  every  reason 
to  believe  that  the  sale  of  electric  ranges  will  be  in- 
creased proportionately  to  the  extent  that  the  economy 
of  the  range  is  advertised  and  used  as  the  selling  force 
behind  the  advertising. 

In  St.  Louis,  where  an  electric  range  campaign  has 
ulnow  been  going  on  for  some  months,  the  Union  Electric 
J  Light  &  Power  Company  has  used  a  series  of  advertise- 
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THE    TIMELINESS    OF    THE    ECONOMY    ARGUMENT    IS    APPARENT 

called  particularly  to  the  one  entitled  "Stop  Wasting 
Food — Cook  on  an  Electric  Range."  Food  conservation 
and  electric  range  economy  are  clearly  shown  to  be 
synonymous. 

It  is  well  known  that  roasts  cooked  in  an  electric  range 
show  little  loss  of  weight  compared  with  other  forms, 
of  cooking.  In  the  present  food  crisis  this  is  undoubt- 
edly a  very  strong  argument.  When  a  housewife  is 
shown  that  a  6-lb.  roast  of  beef  costing  35  cents  a 
pound  will  lose  only  a  few  ounces  during  roasting  by 
electricity  but  over  a  pound  when  roasted  by  other 
means,  a  strong  appeal  is  made.  It  should  not  be  diffi- 
cult, especially  where  there  are  large  families,  to  show 
that  the  saving  in  food  at  prevailing  prices  will  pay 
the  first  cost  of  the  electric  range  in  twelve  months' 
time. 


St.   Louis  Women   Agree  On 
Electric  Range  Economy 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  n  Digest  of  Important  Articles,  Appearing  i  //  the  Scientific 
dud  Engineering  Press  of  the  World 


USING  THE  PHOTOELECTRIC 

CELL  AS  A  PHOTOMETER 

Description  of  a   Rapid  and  Accurate  Method  Used 

for   Determining   Illumination   Intensity 

and  Light   Distribution 

BY  JAMES  K.  BANDOLPS 

THE  photoelectric  cells  developed  by  Dr.  Kunz  of  the 
physics  department  of  the  University  of  Illinois 
have  been  in  use  for  some  time  for  measuring  the 
light  of  stars,  in  which  service  they  have  given  very 
satisfactory  results.  It  has  been  sug- 
gested that  for  certain  kinds  of  pho- 
tometry they  would  offer  advantages  over 
methods  now  in  general  use.  With  a 
view  to  determining  the  suitability  of 
the  cells  for  this  kind  of  work  the  writer 
performed  the  following  series  of  tests 
in  the  department  of  physics,  University 
of  Illinois. 

Fundamentally,  the  photoelectric  cell 
consists  of  a  wire  grid  and  a  thin  film 
of  some  metal  such  as  potassium  in- 
closed in  a  glass  bulb  containing  argon 
under  low  pressure.  The  film  is  con- 
nected to  the  negative  side  of  the  circuit 
and  the  grid  to  the  positive  side.  When 
light  shines  on  the  film  it  gives  off  ions 
which  convey  small  charges  of  negative  FIG-  * — 40-volt 
electricity  to  the  grid,  thus  causing  a 
current  of  sufficient  strength  to  be  detected  by  a  sensi- 
tive galvanometer  or  electrometer.  The  strength 
of  this  current  has  been  shown  to  be  directly 
proportional  to  the  intensity  of  light  reaching  the  cell 
for  a  given  quality  of  light,  i.e.,  inversely  proportional 
to  the  square  of  the  distance  between  the  source  and 
the  cell.  This  greatly  simplifies  the  calculations  and 
would  thus  permit  the  use  of  the  photoelectric  cell  in 
photometry  where  a  large  number  of  readings  had  to  be 
taken,  as  in  determining  the  distribution  of  light  from 
lamps,  shades,  etc.,  or  for  determining  the  distribution 
of  light  in  a  room. 

For  the  test  two  lamps  were  used.  The  first  was  a 
40-volt  tungsten  lamp  (Fig.  1)  having  a  filament  made 
of  four  coils  set  in  a  row  so  that  the  light  in  the  direc- 
tion of  the  row  is  much  less  than  that  emitted  at 
90  deg.  therefrom.  The  second  lamp  was  an  ordinary 
120-watt  carbon-filament  unit.  Distribution  curves 
were  made  for  each  of  these  lamps  to  show  the  varia- 
tion of  candlepower  around  the  lamp  in  a  plane  per- 
pendicular to  its  major  axis.  One  curve  for  each  lamp 
was  made  with  the  photoelectric  cell  and  one  with  a 
photometer. 

The  lamp  to  be  tested  was  placed  in  the  socket  A, 
Fig.  2,  which  was  mounted  on  a  graduated  revolvable 
circle  sliding  on  the  photometer  bench.     Near  the  end 


of  this  photometer  bench  was  a  box  /;,  containing  a 
photometric  cell  C  and  having  a  small  opening  with  a 
shutter  in  the  Bide  toward  the  lamp  through  which  the 
light  could   reach   the  Cell. 

The  circuit  containing  the  photoelectric  cell  consists 
of  a  battery  I),  whose  negative  terminal  is  grounded  as 
shown,  while  the  positive  terminal  is  connected  through 
a  10,000-ohm  resistance  F  to  the  grid,  or  positive  ter- 
minal, of  the  photoelectric  cell.  The  negative  terminal 
of  the  cell  is  connected  to  ground  through  the  graphite 
resistance  G,  across  whose  terminals  the  electrometer 
K  is  connected.  In  the  circuit  supplying  the  lamp  are 
an  ammeter  and  an  adjustable  resistance  so  that  the 
current  may  be  kept  constant  during  a  test.  For  the 
photometer  tests  a  16-cp.  standard  carbon  lamp  and  a 
Lummer-Brodhun  photometer  were  used. 

In  starting  a  test  the  lamp  was  lighted  and  allowed  to 
burn  until  current  through  it  became  constant.  Then 
the  lamp  was  turned  until  the  pointer  on  the  graduated 
circle  stood  at  zero  degrees,  when  the  shutter  was 
opened.  After  the  electrometer  deflection  was  read  the 
shutter  was  closed  until  the  electrometer  indicator 
rested  on  zero,  when  the  shutter  was  opened  again  and 
another  reading  taken.  The  average  of  the  two  read- 
ings was  used.  The  shutter  was  closed,  the  lamp 
turned  to  a  new  angle,  and  the  process  repeated.  In 
this  way  a  series  of  readings  was  obtained  for  dif- 
ferent positions  of  the  lamp.  To  save  taking  a  large 
number  of  readings  the  lamp  could  be  turned  by  the 
observer  while  watching  the  electrometer.     In  this  way 
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FIG.  2 — CIRCUIT  ARRANGEMENT  FOR  TESTING  LAMPS 

all  regions  of  marked  variation  can  be  known  in  advance 
and  more  readings  be  taken  there  than  in  regions 
known  to  be  uniform.  A  corresponding  set  of  readings 
was  taken  with  the  photometer,  using  the  same  angles 
as  before. 

The  results  of  one  of  these  experiments  are  given  in 
the  accompanying  curves.  By  moving  the  lamp  on  the 
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photometer  bench  light  intensities  of  4  to  400  candle 
meters*  were  secured.  The  ratios  between  intensity  of 
illumination  and  corrected  deflection  are  absolutely  con- 
stant except  for  two  points  at  the  lower  end  of  the 
series,  and  these  are  not  very  different.  When,  there- 
fore, this  ratio  is  known,  candlepower  can  be  obtained 
from  deflection  by  simple  multiplication.  (The  deflec- 
tion of  an  electrometer  is  not  exactly  proportional  to  the 
current,  but  within  the  limits  of  this  experiment  the 
error  is  inappreciable.)  To  find  the  ratio  for  any  lamp 
a  number  of  simultaneous  readings  of  deflection  and 
candlepower  are  obtained  and  the  average  ratio  is 
taken.  Since  in  these  experiments  photometer  readings 
were  taken  at  all  points  where  cell  readings  were  taken, 
the  average  readings  could  be  compared.  The  curves 
plainly  show  the  necessity  of  taking  for  this  purpose 
several  photometer  readings  at  widely  separated  points 
in  order  to  get  an  accurate  average.  The  average  values 
of  the  light  given  out  in  a  horizontal  plane  are  identical, 
no  matter  whether  the  photoelectric  cell  is  used  or  the 
photometer. 

In  the  curve  of  the  carbon  lamp  (Fig.  3)  there  is  a 
hump  at  60  deg.  for  which  no  reason  is  apparent.  It  is 
probably  due  to  a  spot  on  the  lamp  bulb  where  there  is 
less  carbon  deposit  than  elsewhere. 
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FIG.    3 — DISTRIBUTION    CURVES    OF    TUNGSTEN    AND    CARBON- 
FILAMENT    LAMPS    OBTAINED    BY    PHOTOMETER    AND 
PHOTOELECTRIC    CELL 

According  to  these  tests  it  appears  that  the  photo- 
electric cell  in  its  present  state  of  development  can  be 
used  as  a  photometer  provided  the  ratio  between  candle- 
power  and  electrometer  deflection  is  known  for  the  lamp 
to  be  tested.  It  will  be  especially  valuable  for  cases 
where  a  curve  must  be  drawn  showing  the  variation  of 
intensity  from  point  to  point,  as  the  readings  may  be 
reduced  to  candlepower  by  a  simple  multiplication,  and 
by  watching  the  galvanometer  while  the  cell  or  the 
source  of  light  is  moved  the  important  points  in  the 
curve  can  be  located  and  the  number  of  readings  thus 
reduced.  When  large  units — for  instance,  reflectors  of 
high  intensity — have  to  be  measured  in  different  direc- 
tions the  space  required  for  an  ordinary  photometer  is 
very  large.  The  method  employing  a  photoelectric  cell 
and  a  galvanometer  would  require  only  about  one-tenth 
of  this  space  or  less. 


Generators,    Motors   and   Transformers 

Intermittent  Rating  of  Motors  of  Large  Output. — 
H.  H.  Broughton. — When  the  effects  of  the  acceler- 
ating, retarding  and  stopping  periods  of  intermittently 
loaded  motors  are  considered  the  three  methods  com- 
monly used  for  determining  the  ratings  lead  to  consid- 
erably different  results.     In  view  of  this  condition  the 
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author  believes  that  standards  committees  should  specify 
which  method  of  rating  should  be  adopted. — London 
Electrician,  May  4,  1917. 

Field  Distortion  in  Direct-Current  Machines. — R.  W. 
Owens. — Relation  of  compensating  windings  to  com- 
mutating  poles  and  consideration  of  problems  of  com- 
mutation.— Electric  Journal,  May,  1917. 

Traction 

Operating  Results  on  Electrified  Division  of  Chicago, 
Milwaukee  &  St.  Paul  Railway. — A.  Beeuwkes. — Data 
comparing  three  months'  operation  with  steam  and 
electric  locomotives.  Although  the  figures  for  electric 
operation  are  very  favorable  they  can  hardly  be  consid- 
ered final,  because  more  experience  has  been  obtained 
with  steam  locomotives  than  with  electric.  In  the  period 
covered  about  the  same  number  of  train-miles  were  cov- 
ered with  electric  locomotives  as  with  steam.  The 
schedule  of  the  through  trains  under  electric  operation 
was  reduced  forty  minutes  below  that  with  steam  op- 
eration. Under  these  conditions  the  following  results 
were  obtained  with  steam  and  electric  passenger  trains 
respectively:  Excess  time  in  switching  cars,  240  and 
118;  hot  bearings  (engines),  79  and  641;  total  minutes 
delayed,  7198  and  6802;  total  number  of  trains  delayed, 
157  and  81 ;  total  number  of  trains  making  schedule 
time,  300  and  307 ;  minutes  delayed  per  100  train-miles, 
6.03  and  5.70;  passenger  train-miles,  119,330  and  119,- 
237;  coal  per  train-mile  (steam),  188  lb.;  kilowatt-hour 
per  train-mile  (electric),  29.1.  With  steam  and  electric 
freight  trains  the  results  were  as  follows:  Thousand 
ton-miles  per  engine,  6745  and  24,260;  kilowatt-hours 
per  1000  ton-miles  (electric),  39.4;  pounds  coal  per  1000 
ton-miles  (steam),  276. — General  Electric  Review,  May, 
1917. 

Electrification  of  Western  End  of  Chicago,  Milwaukee 
&  St.  Paul  Raihvay. — K.  R.  Hare. — Describes  the  ex- 
tent of  electrification  proposed  on  Chicago,  Milwaukee 
&  St.  Paul  Railway  west  of  Othello,  Wash.  A  descrip- 
tion of  the  system  to  be  used  and  the  method  of  sup- 
plying power  is  also  given. — General  Electric  Review, 
May,  1917. 

Installations,  Systems  and  Appliances 
Bombay  Hydroelectric  Power  Scheme. — Descriptive 
information  which  supplements  that  presented  by  the 
Engineer  in  its  April  16,  1915,  issue.  The  dams  which 
have  been  built,  the  article  points  out,  are  remarkable 
for  their  length,  one  being  100  ft.  (30.5  m.)  high  and 
more  than  l1/*  miles  (2.4  km.)  long.  The  design  fea- 
tures of  the  dams,  aqueduct,  headgate,  forebay,  pipe 
line,  etc.,  are  described  and  information  is  given  re- 
garding the  methods  used  to  overcome  construction 
difficulties. — London  Engineer,  May  18,  1917. 

Electrophysics  and  Magnetism 
Electrical  Properties  of  Gases. — J.  J.  Thomson. — By 
experiments  it  was  pointed  out  that  the  process  of 
making  gases  conductive  consists  of  ejecting  negative 
particles  from  the  molecules.  This  can  be  done  by 
exposing  the  gas  to  the  action  of  radioactive  bodies, 
Roentgen  rays,  and  some  other  forms  of  light.  The 
wave  length  of  the  light  must  be  less  than  a  certain 
definite  value  which  depends  on  the  gas  used. — London 
Engineering,  May  11,  1917. 

Electrical  Precipitation  in  Chemical  Industries. — A. 
F.  Meston. — Article  calls  attention  to  manner  in  which 


a  physicist  and  elei  t  ricsl  sng  me  diffl 

cultiea  snd  Improve  condition!  In  chemical  Indu  ti 
with  slectrical  precipitation.    Application!  of  this  proc 
He  referred  to  in  connection  with  collection  of  scidi 
driven   off   durii  titration,    reclaiming  chlorine 

sulphur  and  fluorine,  precipitation  of  cement  du  t, 
stc      VI <    Electric  Journal,  June,   1917. 

Electrochemistry  and  Battel 
Characteristic*  of  Electrolytt  for  Lightning  Ar 
r titer s.  (i.  C.  Dill,  For  satisfactory  operation  of  an 
electrolytic  cell,  puritj  of  the  aluminum  ;m<l  the  elec 
trolyte  and  cleanliness  in  handling  these  materials,  as 
well  as  cleanliness  of  the  container,  are  vers  essential, 
as  thej  affect  the  characteristics  and  useful  life  of  'lie 
cell,  it  is  believed  that  a  large  part  of  all  the  troubles 
which  occasionally  occur  in  the  operation  of  electrolytic 

arresters    is    due    to    neglect    of    one    or    more    of    these 

precautions.  Several  years  ago  one  of  the  leading 
manufacturers  furnished  the  electrolyte  En  dry   form, 

allowing  the  customer  to  mix  it  with  pure  water  in 
certain  proportions.  They  were  soon  obliged  to  dis- 
continue this   procedure,   however,   on   account   of   the 
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FIG.    4 — TYPICAL    CHARACTERISTIC    CURVE    OF    ALUMINUM-CELL 
LIGHTNING    ARRESTER    WITH    IMPURE    ELECTROLYTE 

unsatisfactory  results  obtained,  because  very  little  re- 
liance could  be  placed  upon  the  purity  of  the  water 
used.  A  remarkable  feature  of  some  cells  is  that  the 
film  will  build  up  in  less  than  one-half  of  a  cycle  after 
the  cell  has  stood  several  days  without  being  charged. 
Others  require  a  heavy  charging  current  and  a  long  time 
to  build  up  the  film  because  of  poor  or  an  impure  elec- 
trolyte. The  number  of  cells  required  for  an  arrester 
for  operation  at  a  given  voltage  is  dependent  upon  the 
critical  voltage  of  the  electrolyte  which  is  to  be  used. 
Therefore,  in  arresters  of  different  makes  and  of  dif- 
ferent stages  of  development,  electrolytes  should  not  be 
used  interchangeably  unless  the  properties  and  charac- 
teristics of  the  electrolytes  are  definitely  known.  In 
some  cases  operators  lose  sight  of  the  fact  that  an 
electrolytic  arrester  will  have  a  different  charging  cur- 
rent on  60  cycles  from  what  it  will  have  on  25  cycles. 
This  difference  in  charging  current  is  due  to  the 
capacity  effect  of  the  arrester.  A  large  charging  cur- 
rent indicates  greater  electrostatic  capacity,  which  in 
turn  indicates  a  greater  discharge  capacity.  All  elec- 
trolytes do  not  work  equally  well  under  the  influence  of 
heat.  The  earlier  electrolytes  for  electrolytic  arresters 
had  a  maximum  safe  temperature  of  approximately  100 
deg.  The  reason  for  this  was  that  the  action  of  the 
heat  produced  certain  chemical  changes  in  the  electro- 
lyte, which  increased  the  dissolution  of  the  film.  Some 
of  the  newer  electrolytes,  however,  are  comparatively 


ile  under  the  influence  of  heat  and  may  be  worked 
u|i  to   i".;>  dee.,  a  temperature  which   is  verj    seldom 
I  in  operating  conditions  except   for  very  short 
period  .     The  chemical  constituents  of  an  el< 
reduce  the  I  temperature  below  that  of  water, 

but  will  not  prevent  ing.     Elecl  rol)  te  for  i 

trolytic  rs  f reezi     between  18  and  25  deg.  Fahr., 

but   in  the  case  of  lightning  il   lake-  a  con- 

Iderable  time  for  the  cold  to  penetrate  the  surrounding 

jacket.        New     developments     may     bring     forth     a     new 

electrolyte  which  will  freeze  at  s  still  lower  tempers 
ture.    Electrolyte  may  be  subjected  to  freezing  for  long 
intervals  without  being  injured.    When  frozen  its  con 
ductivity  is  reduced,  and  the  freedom  of  di  charge  of 

the  arrester  is  correspondingly  reduced.  However,  the 
conductivity  returns  when  the  electrolyte  thaws. — The 
Electric  Journal,  June,  1917. 

Theoretical  Aspects  of  Electrical  Precipitation. — W. 
W.  Strong. — The  electrical  precipitation  process  from 
the  theoretical  point  of  view  can  be  divided  into  (a) 
the  formation  of  ions,  (b)  the  charging  of  the  fume 
[.articles  by  the  ions,  (c)  the  driving  of  the  fume  ions 
to  the  passive  electrode,  and  (d)  the  collection  of  the 
fume  at  this  electrode.  If  no  ions  were  formed,  if  the 
ions  could  not  be  made  to  stick  to  the  fume  particles,  or 
if  the  fume  ions  could  not  be  driven  to  the  collecting 
electrode  by  the  electric  field,  electrical  precipitation  of 
fumes  would  be  impossible.  In  this  paper  it  is  shown 
how  important  it  is  to  keep  the  fumes  to  be  precipitated 
within  the  "region  of  passive  electrodes  precipitation." 
The  fact  that  space  charges  do  not  interfere  with  elec- 
trical precipitation  shows  that  any  choking  of  corona 
currents  by  space  charges  must  be  due  to  the  large  ions. 
Through  the  action  of  eddies  fume  particles  may  be 
carried  within  the  ion-forming  layer.  The  deposit  of 
a  layer  of  insulating  material  about  the  active  electrode 
may  result  in  the  piling  up  of  space  charges  in  this 
region  and  then  sparking.  The  greater  the  space  charge 
in  a  treater  the  less  the  voltage  that  can  be  impressed 
upon  the  treater.  An  indication  is  given  as  to  how  the 
charging  of  fumes  can  be  made  more  efficient.  The 
great  advances  in  fume  precipitation,  it  was  pointed 
out,  will  be  made  by  (a)  the  more  efficient  charging  of 
the  particles,  (b)  the  maintenance  of  the  corona  more 
continuously  and  uniformly  at  its  maximum  value,  and 
(c)  the  useful  applications  of  the  chemical  power  of 
the  corona  as  well  as  its  precipitating  power. — Met. 
and  Chem.  Engineering,  June  1,  1917. 

Telegraphy,  Telephony  and  Signals 
New  Radio  Installation  of  French  Postal  and  Tele- 
graph Department. — Leon  Bouthillon. — This  paper 
has  for  its  object  an  explanation  of  the  considerations 
which  have  led  the  radio  service  of  the  French  Postal 
and  Telegraph  Department  to  a  system  wherein  a 
direct-current  source  charges  condensers  which  are  in 
turn  discharged  by  means  of  rotary  gaps.  The  inves- 
tigation shows  (1)  the  theory  of  the  use  of  direct 
current  in  charging  radio-telegraphic  condenser;  (2) 
the  possibility  of  using  such  direct-current  machines, 
and  (3)  the  conditions  under  which  such  machines  can 
be  used  and  the  useful  formulas  in  connection  there- 
with. This  work  calls  attention  to  high-tension  dyna- 
mos. It  is  now  possible  to  build  these  up  to  25,000  volts 
per  machine  and  even  further. — Proceedings  of  Amer. 
Inst,  of  Radio  Eng.,  June,  1917. 
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Scientific  and 

Industrial  Research 

A  Department  Devoted  to  Interchange  of  Ideas, 
Investigations  Contemplated,  Research  Facilities 
Available,  and  Suggestions  for  Co-operative  Work. 

Conducted  by  Prof.  Vladimir  Karapetoff 

Cornell   University 


NATION-WIDE  CENSUS 

OF  RESEARCH  FACILITIES 

National  Research  Council  Is  Collecting  Information 

to  Stimulate  Investigational  Activity  and 

Co-operation  Along  Technical  Lines 

The  National  Research  Council,  formed  by  the  Na- 
tional Academy  of  Sciences  at  the  request  of  the  Presi- 
dent of  the  United  States,  is  collecting  information 
concerning  research  men  and  facilities  available  in  this 
country.  Such  information  will  be  used  to  stimulate 
investigational  activity  and  co-operation  along  tech- 
nical lines  and  to  aid  in  the  solution  of  the  scientific 
and  technical  problems  of  the  government.  While  under 
normal  conditions  the  Research  Council  will  direct  its 
efforts  toward  the  development  of  research  in  all  its 
aspects,  present  conditions  demand  that  special  atten- 
tion be  given  to  the  problems  of  national  defense. 

An  important  preliminary  step  in  the  work  of  the 
Research  Council  is  the  preparation  of  a  national  census 
of  research,  showing  the  research  men  and  facilities  in 
co-operating  government  bureaus,  educational  institu- 
tions, research  foundations  and  industrial  research 
laboratories.  To  secure  information  for  this  census  in 
such  form  that  it  can  be  readily  tabulated  special  blanks 
have  been  distributed. 

Three  kinds  of  blanks  have  been  sent  out:  (a)  for 
educational  institutions,  (b)  for  industrial  labora- 
tories, and  (c)  for  institutions  other  than  educational 
and  industrial. 

In  the  blanks  sent  to  educational  institutions  it  is 
suggested  that  a  research  committee  be  formed  in  each 
institution  consisting  of  faculty  members,  trustees  and 
alumni.  Information  is  asked  regarding  the  available 
research  funds  and  scholarships,  their  purpose  and  lim- 
itations as  to  use.  The  council  also  desires  a  detailed 
statement  as  to  the  ways  and  the  extent  to  which  the 
personnel  and  the  facilities  of  the  institution  might  be 
available  for  problems  relating  to  national  defense. 
Questions  are  also  asked  regarding  the  extent  to  which 
the  members  are  co-operating  with  each  other  or  with 
outside  investigators,  institutions  or  manufacturers. 

Each  department  is  also  encouraged  to  state  problems 
upon  which  co-operation  is  desired  and  the  greatest  re- 
search needs  of  the  staff,  such  as  time  for  research, 
funds  for  special  apparatus  or  materials,  library  facili- 
ties, contact  with  other  investigators,  financial  aid  for 
attending  scientific  meetings,  leaves  of  absence  to  pur- 
sue research,  etc. 

The  blanks  which  were  sent  to  industrial  establish- 
ments ask  for  the  names  and  titles  of  persons  who  direct 
research  work,  the  organization  of  laboratory  staff  and 
problems  which  they  are  especially  fitted  to  undertake 
by  reason  of  unusual  equipment  and  trained  personnel. 


In  addition,  the  council  asks  to  what  extent  the  par- 
ticular laboratory  is  co-operating  with  other  establish- 
ments, and  whether  or  not  the  council  may  be  of  service 
to  it  in  connection  with  military  problems.  As  a  meas- 
ure of  preparedness,  the  council  desires  to  know  to  what 
extent  the  facilities  of  the  laboratory  may  be  available 
for  research  relating  to  national  defense  and  how  much 
these  facilities  could  be  expanded  if  necessary. 

Scientific  Problems  on  Which  Research  Council 
Is  Working 

Among  subjects  that  the  council  is  investigating  and 
on  which  it  desires  information  are  the  following: 

Physics  (Dr.  R.  A.  Millikan,  chairman). — Exhaustive 
study  of  devices  for  detecting  completely  submerged 
submarines  and  mines;  range  finders  of  various  types; 
devices  for  detecting  invisible  aircraft  and  sapping 
parties ;  improvements  in  wireless  apparatus  and  other 
instruments  used  with  aircraft;  military  photography. 

Chemistry  (Dr.  Marston  T.  Bogert,  chairman). — 
Generation,  detection  and  absorption  of  hydrogen,  and 
problems  incidental  thereto;  absorption  of  other  gases, 
particularly  noxious  ones;  fire  extinguishers;  preven- 
tion of  corrosion  and  electrolytic  action  on  the  hulls  of 
vessels;  non-corrosive  metals  and  alloys  for  a  great 
variety  of  uses;  balloon  fabrics;  new  explosives;  new 
sources  of  important  products;  utilization  of  wastes 
and  by-products. 

Engineering  (Gano  Dunn,  chairman). — This  com- 
mittee, which  will  organize  research  in  the  various 
branches  of  engineering,  has  just  been  formed  with 
the  co-operation  of  the  national  engineering  societies. 

Nitrate  Supply  (Dr.  Arthur  A.  Noyes,  chairman). — 
This  committee,  which  was  appointed  at  the  request  of 
the  Secretary  of  War  to  consider  the  process  to  be  used 
by  the  government  in  its  plant  for  producing  nitrates 
for  explosives  and  fertilizers,  has  submitted  a  full 
report. 


WHAT  CANADA  IS  DOING 

TO  MEET  WAR  CONDITIONS 

Elimination  of  Waste,  Utilization  of  By-Products  and 

Adoption  of  New  Processes  Being  Studied 

in  the  Dominion 

Research  has  been  spurred  on  in  Canada  by  war 
necessities,  by  consideration  of  Germany's  industrial 
strength  and  by  recognition  of  the  need  of  co-operation 
between  science  and  industry.  The  movement,  which  is 
chiefly  toward  the  elimination  of  waste,  utilization  of 
by-products  and  adoption  of  new  processes,  is  being 
directed  by  the  Honorary  Advisory  Council  for  Scien- 
tific and  Industrial  Research  of  the  Department  of 
Trade  and  Commerce. 

Closer  relations  than  have  existed  heretofore  are  be- 
ing effected  between  the  educational  institutions  and 
manufacturing  establishments,  so  that  Canadian  col- 
lege graduates  may  continue  their  training  in  the 
Dominion  under  actual  commercial  practice. 

The  opportunity  for  scientific  research  is  to  be 
brought  within  reach  of  even  the  small  manufacturing 
establishment.  With  this  end  in  view  the  council  has 
recommended  that  bureaus  be  organized  in  the  principal 
centers  of  Canada,  with  technical  staffs  and  properly 
equipped  laboratories. 

The  advisory  council  has  also  grappled  with  the  prob- 
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li'in  of  providing  a  cheap  fuel  for  western  Canada,  more 
iail>  for  Manitoba  ami  Saskatchewan.  Bxperi 
menta  have  been  conducted  with  lignite.  The  council  is 
convinced  that  from  this  materia]  tun  grade  "i  high 
briquetted  fuel  ran  tie  produced,  one  limilar  to 
anthracite  and  the  other  t<>  bituminous  coal  in  general 
chart 

Experiments  have  also  been  made  bj  officeri  of  the 
Canadian  Geological  Survaj  with  <>il  laden  shale  from 
Lambton    County,   Ont.,   writh   a    view   to   testing    its 

pOS8ible   Value   as   a    fuel.      Utilization,   too,   as   a   suhsti- 

tute  for  coal,  of  peat  from  the  greal  deposits  in  northern 

Ontario  and   elsewhere   in   the   Dominion   has   heen   COH 

sidered.     Exploitation  of  these  potential  resources  may 

ne    an    important    factor    m    solving    the    fuel    diffl- 
CUltiee   Of  Ontario  and   Ouebec. 

N.  E.  L.  A.  COMMITTEE  SUGGESTS 

TOPICS  FOR  RESEARCH  WORK 

Necessity    of    Research    Along    Electrical    Lines    to 

Prevent  Crippling  Industrial  Development 

Is  Recognized 

Scientific  and  industrial  research  has  acquired  a  very 
great  stimulus  since  the  opening  of  the  war.  Recog- 
nizing this  fact,  the  sub-committee  on  research  of  the 
National  Electric  Light  Association  has  made  an  in- 
vestigation of  the  possibilities  of  co-operative  research 
between  utilities  and  institutions  having  research  facili- 
ties. As  a  result  of  correspondence  and  conference  a 
large  number  of  problems  were  suggested  the  solution 
of  which  is  of  utmost  importance  to  the  country  at 
large  as  on  it  depends  the  reliability  of  electric 
service  furnished  industrial  plants  engaged  in  the  man- 
ufacture of  the  nation's  domestic  and  war-time  needs. 

A  few  of  the  more  important  subjects  are  as  follows: 
(1)  Fuel  economics;  (2)  characteristics  of  steel  con- 
ductors; (3)  increasing  of  load  factors  by  nitrate 
plants;  (4)  determination  of  all  combinations  of  trans- 
former loading,  and  publication  of  tables  showing  their 
effect  on  apparatus,  both  transformer  and  motor  (this 
will  include  all  emergency  conditions,  such  as  conver- 
sion of  transformer  banks  from  Y  to  delta  and  reverse 
and  the  effects  of  lower  than  normal  voltage  and  also 
of  unbalanced  voltages  on  the  operation  of  motors,  and 
the  results  of  the  investigation  should  be  published  in 
tables  sufficiently  non-technical  to  be  intelligible  to 
power  customers  as  well  as  of  material  assistance  to 
central  stations  in  helping  their  power  customers 
through  emergencies)  ;  (5)  incipient  faults  in  insula- 
tors; (6)  sludging  of  transformer  oils  and  determina- 
tion of  their  relative  values;  (7)  causes  and  suppres- 
sion of  surges  on  long  lightly  loaded  lines;  (8)  over- 
head-line and  underground-cable  insulation  for  high 
voltages;  (9)  protection  of  lines  and  equipment  against 
high-voltage,  high-frequency,  and  high-power,  low-fre- 
quency disturbances;  (10)  perfection  of  high-voltage 
insulators;  (11)  depths  and  bearing  surfaces  of  guy 
anchors  in  various  soils,  and  (12)  inductive  inter- 
ference. 

Owing  to  the  postponement  of  the  activities  of  this 
sub-committee  on  account  of  war  activities,  educational 
and  industrial  institutions  which  have  investigators 
and  laboratory  equipment  available  can  do  considerable 
good,  this  committee  points  out,  if  they  will  undertake 
the  further  study  of  some  of  these  problems. 


Summary  of  Investigations,  Available  Appa- 
ratus .iiid   Research  Suggestions 
Subject!    Being  [nvi   fioated  (Rebxascb  Wore 
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Stud}    ..I    Hi-  •    tin-   dielectric   strength   of   In- 
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ELECTRt  (MAGNETS. 

\n  experimental  stud}    Leading  i"  ■•   method  mlna- 

iion  of  characteristic*. — Cornell  untvtnltv,  h    n     Brown. 

HEATING  OF  ELECTRICAL  MACHINER1 

\  critical  review  of  the  work  alread  'i  further  exp<  rlJ 

mental  work  to  confirm  and  to  extend  tin-  data  ai  present  avail- 
ibli       Cornell  University,  A.  Gray. 

Ml  >T<  »ItS,    I 'i  H.VI'IIASK  COMMUTATOR. 

Construction  of  kinematic  devices  which  imitate  quantitatively 
the  vectorial  relations  and  give  performance  characteristics  of 
such   motors.— Cornell  University,   V.  Karapctoff. 

PHOTOMETERS. 

Study  of  Integrating  photometers.— Massachusetts  Institute  of 
Technology,  O.   /.'.   8 churl ff. 

PORCELAIN. 

Electrical  characteristics  of  various  mixtures  and  firing  tem- 
peratures of  unglazed  porcelain. — Ohio  State  University,  A.  B. 
Flowers. 

RAILWAYS,  ELECTRIC. 

Traffic  research. — Massachusetts  Institute  of  Technology,  O. 
R.  Schurig. 

RECTIFIERS,  ELECTROLYTIC. 

An  experimental  study  with  the  oscillograph  to  try  to  improve 
the  efficiency  of  such  apparatus. — Cornell  University,  J.  F. 
Putnam. 

SKTN  EFFECT. 

Researches  in  connection  with  conductors  at  frequencies 
ranging  from  100  to  5000  and  from  10,000  to  100,000  cycles 
per  second.— Massachusetts  Institute  of  Technology,  O.  R. 
Schurig. 

TELEPHONES. 

Investigation  of  behavior  of  telephonic  diaphragms. — Massa- 
chusetts Institute  of  Technology,  O.  R.  Schurig. 

TRANSIENT  PHENOMENA. 

Mathematical  investigation  of  traveling  waves  along  wires, 
with  the  view  to  introducing  trigonometric  expressions  which 
simplify  the  integration  of  the  differential  equations  and  the 
determination  of  the  terminal  conditions.  Design  of  mechanical 
models  to  imitate  the  propagation  of  impulses  along  electrical 
conductors. — Cornell  University ,  V.  Karapetoff . 

TRANSMISSION. 

Study  of  artificial  transmission  lines ;  physical  qualities  of 
transmission  lines. — Massachusetts  Institute  of  Technology,  O. 
R.   Schurig. 

Apparatus  Available  for  Research  Purposes 

OHIO  STATE  UNIVERSITY. 

(1)  Facilities  for  testing  ceramic  products;  (2)  apparatus  for 
investigating  high-voltage  phenomena  using  potentials  up  to 
200,000  volts;  (3)  facilities  for  tests  at  telephonic  frequencies; 
(4)  two  radio  sets  and  two  overhead  antennae,  the  larger  sup- 
plied by  a  5-kw.  sending  outfit. — A.  E.  Flowers. 

Suggestions  for  Research 

DIELECTRIC   STRENGTH  AT  TRANSIENT  VOLTAGES. 

For  common  dielectrics  what  are  the  piercing  voltages  as 
functions  of  time,  especially  for  the  short  duration  of  one 
second  to  one-thousandth  of  a  second?  This  information  may 
make  clear  some  obscure  points  in  the  operation  of  lightning 
arresters,  devices  for  limiting  over-voltages,  spark  protectors, 
etc. — Ch.  David,  Revue  Generate  de  I'Electricite,  Vol.  I,  page  562 
(1917). 

INSULATORS. 

Improvements  in  porcelain  insulators  to  increase  their  life  and 
to  reduce  cracking ;  study  of  substitutes  for  porcelain  ;  rational 
theoretical  design  for  dielectric  stresses. — V.  Karapetoff,  Cornell 
University. 

REACTANCE  FOR  ELECTRIC  FURNACES. 

Investigation  of  the  effect  of  amount  and  location  of  react- 
ance in  the  circuits  for  electric  furnaces,  more  particularly  in 
the  production  of  steel. — T.  H.  Schoepf,  Westinghouse  Electric 
d-  Manufacturing  Company. 

SELF-INDUCTION,    EFFECT   OF   FREQUENCY. 

Variation  of  self-induction  with  frequency,  at  radio  frequen- 
cies. Investigation  of  this  subject  was  planned  by  the  Ohio 
State  University,  but  the  work  has  been  postponed. — A.  E. 
Flowers,  Ohio  State  University. 


♦The  names  of  individuals  given  after  each  institution  report- 
ing investigations  are  those  of  persons  with  whom  others  inter- 
ested should  communicate.  All  institutions  reporting  research 
work  should  give  such  names. 
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NEWS  OF  THE  INDUSTRY 

Chronicle  of  Important  Events  and  General  Activities  in  the   Technical, 
Commercial  and  Manufacturing  Fields 


ELECTRIC  RATES  INCREASED 

BY  THE  COLUMBUS  COMPANY 

Average   Advance  of  25   Per  Cent  in  Schedules  for 

Both   Business   Lighting   and   Power — 

Residence  Rate  Unaffected 

Electric  rates  of  the  Columbus  (Ohio)  Railway 
Power  &  Light  Company  have  been  increased  to  an 
extent  which  will  average  25  per  cent.  This  change  is 
due  to  higher  costs  of  operation.  No  advance  was  made 
by  the  company  in  the  rate  for  residence  lighting; 
that  was  already  at  the  maximum  figure  provided  by 
the  city  ordinance. 


adopted  later.  The  high-tension  line  of  the  Sierra  & 
San  Francisco  system  passes  around  the  lower  end  of 
San  Francisco  Bay  in  a  loop  which  would  be  the  logical 
starting  point  for  connecting  the  central  and  southern 
groups  by  means  of  a  second  or  parallel  bus  passing 
through  and  connecting  the  several  companies  serving 
coast  cities  between  San  Francisco  and  Los  Angeles. 

The  commission's  proposition  had  not  been  formally 
presented  to  the  companies  on  June  13,  when  this  in- 
formation was  telegraphed  to  the  Electrical  World* 
but  was  already  being  considered  informally  and  more 
definite  action  is  expected  shortly. 


CALIFORNIA  TO  INTERCONNECT 

THE  TRANSMISSION  SYSTEMS 

Railroad  Commission  and  Power  Companies  Discuss- 
ing Large   Plan  to   Safeguard   Service   and 
Facilitate  Exchange  of  Energy 

The  Railroad  Commission  of  California  is  discussing 
with  the  power  companies  a  plan  for  interconnecting 
transmission  systems  to  safeguard  service  and  facili- 
tate an  exchange  of  energy,  thereby  reducing  costly 
fuel-oil  consumption  in  standby  stations.  In  working 
out  the  details  of  the  scheme  the  engineering  com- 
mittee of  the  Pacific  Coast  Section  of  the  National 
Electric  Light  Association  is  assisting  with  informa- 
tion both  as  to  quantity  developed  and  undeveloped 
water  power  available  and  in  the  consideration  of  the 
problems  involved  in  interconnections. 

The  Railroad  Commission  suggests  that  present  ac- 
tion conform  to  the  idea  of  ultimately  having  a  through 
bus  line  from  Redding  to  Fresno,  about  300  miles.  This 
would  directly  connect  the  large  Pit  River  development 
now  under  way  with  the  group  of  systems  in  central 
California  and  would  have  sufficient  capacity  to  trans- 
fer considerable  blocks  of  energy  to  or  from  the  Pa- 
cific Light  &  Power  Company's  Big  Creek  plant  and 
thus  to  the  southern  California  group  of  companies. 

Whether  or  not  the  State  bus  plan  is  carried  out  it 
has  been  shown  that  meantime  the  three  large  sys- 
tems entering  San  Francisco  can  be  interconnected  so 
that  energy  could  be  interchanged  much  more  effec- 
tively than  at  present.  For  example,  what  would  con- 
stitute a  central  State  bus  line  could  be  established  by 
a  tie  at  the  junction  of  the  Pacific  Gas  &  Electric  Com- 
pany with  the  Great  Western  Power  Company  midway 
between  Marysville  and  Sacramento  and  the  construc- 
tion of  25  miles  of  line  between  the  Sierra  &  San  Fran- 
cisco Power  Company  station  at  Manteca  and  the  Great 
Western  Company  station  at  Isleton. 

This  would  not  only  accomplish  the  ends  sought  for 
at  present,  but  would  be  the  logical  first  move  toward 
the    more    elaborate    interconnection    plan    if    this    is 


MORE  SUBSCRIPTIONS 

TO  THE  LIBERTY  LOAN 

Reports  from   Various   Companies  in  the   Electrical 

Industries  of  Investment  in  the  Premier 

Government  Security 

As  this  issue  of  the  Electrical  World  goes  to  press 
many  additional  notices  of  subscriptions  to  the  Liberty 
Loan  from  the  electrical  industries  are  reported. 
Among  them  are: 

Consolidated  Gas,  Electric  Light  &  Power  Company, 
Baltimore,  $100,000  for  employees  in  addition  to  the 
$100,000  for  account  of  the  company  itself. 

McGraw-Hill  Publishing  Company,  Inc.,  publisher  of 
Electrical  World,  $50,000,  representing  approxi- 
mately subscriptions  of  employees.  This  is  in  addi- 
tion to  $100,000  previously  reported  for  the  company 
itself. 

Other  Subscriptions  Reported 

Manhattan  Electrical  Supply  Company,  $250,000. 

Mackay  Companies,  $1,000,000. 

Crocker-Wheeler  Company,  $100,000;  in  addition, 
$49,800  reported  for  employees. 

Consolidated  Gas  Company,  New  York,  and  affiliated 
electric  and  gas  companies,  $5,000,000;  in  addition, 
$700,000  for  employees. 

Electric  Bond  &  Share  Company,  $200,000. 

American  Brass  Company,  $1,000,000. 

Simplex  Wire  &  Cable  Company,  $100,000. 

Westinghouse  Lamp  Company,  Bloomfield,  N.  J.,  em- 
ployees, $30,000. 

General  Electric  Employees 

"Liberty  Loan  day"  at  the  various  plants  of  the  Gen- 
eral Electric  Company  resulted  in  the  sale  of  $2,955,550 
of  Liberty  bonds.  The  Schenectady  works,  with  22,000 
employees,  the  largest  plant  and  the  company's  main 
office,  led  with  the  total  of  $1,055,700.  Six  hundred  bond 
salesmen  visited  each  of  the  22,000  employees  at  Sche- 
nectady, and  when  the  last  man  had  subscribed  the 
million-dollar  mark  was  passed.  In  a  number  of  de- 
partments every  employee  subscribed. 
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WAR'S  [NFLUENCE  ON  CANADIAN 
CENTRAL  STATION  DEVELOPMENT 

In    the    Firil    Convention    in    Time     Yen.    Canadian 

Electrical  Association  Reflect!  General  Proapei 
ity  ft  Electrical  Properties  in  the  Dominion 

The   t\vent\    seventh   annual   meeting  Of  1 1 1  *  -  Canadian 

Electrical  Association,  the  first  convention  of  tin  kind 
since  the  European  war  began,  was  held  at  tin-  i: 
Carlton  Hotel,  Montreal,  June  7  and  8.  it  was  very 
well  attended,  particularly  by  engineers'  and  executives 
of  systems  in  the  Eastern  Provinces  of  Canada,  and 
was  most  encouraging  In  retrospect  and  prospect.     Mi 

D.  II  McDougall  of  the  Toronto  Power  Company,  who 
was  recently  elected  vice-president  of  the  National 
Electric  Light  Association,  was  re-elected  president  of 
the  association.    J.  S,  Norris,  secretary,  treasurer  and 

general  manager  Of  the  Civic  Investment  &  Industrial 
Company,    .Montreal,    was    elected    first    vice-president; 

E.  A.  Dunlop,  president  of  the  Pembroke  (Ont.)  Elec- 
tric Light  Company,  was  elected  second  vice-president, 
and  A.  .Monro  Grier  of  Toronto,  vice-president  and  sec- 
retary id'  the  Canadian  Niagara  Power  Company,  third 
vice-president.  Alan  Sullivan  of  Toronto  was  con- 
tinued as  secretary. 

Canadian  Properties  and  the  War 

In  his  address  President  McDougall  outlined  the  dif- 
ficulties imposed  on  the  Canadian  companies  by  the 
war  and  said  the  industry  had  passed  through  perhaps 
the  most  eventful  year  since  the  founding  of  the  first 
central  station  company  in  1884.  The  demands  for  en- 
ergy have  in  most  cases  been  abnormal  owing  to  muni- 
tion manufacture  and  to  the  fact  that  Canada  herself 
is  prosperous,  but  all  the  conditions  have  been  met  by 
the  companies  for  the  most  part  in  spite  of  the  in- 
roads on  operating  and  commercial  staffs,  difficulties 
of  financing  and  of  securing  fuel.  Many  companies 
have  had  to  forego  any  extensive  financing  and  have 
had  to  limit  their  capital  requirements  to  items  of  a 
most  imperative  nature  and  which  could  be  financed 
among  shareholders.  He  showed  the  extraordinary  re- 
sponse to  the  colors  manifested  by  the  entire  electrical 
industry  in  Canada,  stating  that  both  in  Montreal  and 
in  Toronto  about  35  per  cent  of  the  normal  number  of 
men  employed  have  enlisted. 

Mr.  George  Muldaur,  traveling  secretary  of  the  Na- 
tional Electric  Light  Association,  brought  greetings 
from  the  parent  body  to  the  Canadian  association  and 
showed  to  what  extent  the  national  body  has  been  in- 
strumental in  forming  an  increasing  number  of  com- 
pany sections. 

Reports  and  Papers 

Reports  were  made  by  Wills  MacLachlan  of  Toronto, 
chairman  of  the  accident  prevention  committee;  E.  N. 
Hyde,  Canadian  representative  of  the  Lighting  Sales  Bu- 
reau; M.  C.  Gilman,  Toronto,  chairman  of  the  commit- 
tee on  commercial  light  and  power  sales;  W.  H.  Mcln- 
tyre,  Ottawa,  and  L.  C.  Haskell,  Montreal,  of  the  com- 
mittee on  education  of  salesmen,  and  P.  T.  Davies  of 
the  Civic  Investment  &  Industrial  Company,  Montreal, 
chairman  of  the  rate  research  committee.  In  addition, 
addresses  were  made  by  H.  E.  Howe  of  Arthur  D.  Lit- 
tle, Inc.,  on  "Electrochemical  Products";  Ward  Harri- 
son of  the  National  Lamp  Works,  Cleveland,  on  "Illu- 
mination"; Julian  C.  Smith,  chief  engineer  and  vice- 


den!  <d'  the  Shawinigi  n  Water  A:  Power  Company, 
.Montreal,  on  "Enei        i'    tribution,  Presenl  and  Pr< 
pective,"  and  P.  Ackerman  of  the  Toronl  i  Power  Com- 
panj    on   "Selective   Relaj    Protection    of   Alternatii 
Current  Main  Tran  mission  Linei  and  Distributions 
terns."    The  Montreal  companies  section  of  the  National 
Electric  Light   A    ociatioo  entertained  the  delegates  in 
i  he  Ritz  <  larlton  on  the  evening  of  Jun<    i 


I  ,\i  RGl    I  'l.  i  EUB1  TION 

In  his  paper  Julian  C.  Smith  showed  the  enormou 
made  of  electricity  since  L870.     As  indicative  of  elec- 
trical  development    in   the   Dominion  of  Canada,   Mr. 

Smith    presented    the    following    list   showing   the   kilo- 
watt-hours  used   per  capita  as   supplied   by  the  electric 
ice  Companies  in  the  United  States  and   Canada   for 
all  purposes  except  railways: 

Hi  Kw.-Hl 

ipita  Capita 

Shawinlgan  Falls,  Qui     n.noo  Minneapolis    

Niagara  Palls,  N.  V.  .  .  .88,000  Cleveland    400 

Three   Rlvei   .  Quebec         8,400  Boston   

Montreal  700  Philadelphia  ,  .250 

Toronto    700  New  York-   

Buffalo   586  Quebec  200 

Pittsburgh    500  Newark    180 

Rochester    450 

Mr.  Smith  intimated  that  to-day  in  the  United  States 
and  Canada,  in  those  places  where  normal  industrial 
life  exists,  the  kilowatt-hours  used  per  annum  per 
capita  amount  to  about  500,  of  which  400  kw.-hr.  are 
used  for  factory  purposes  and  100  kw.-hr.  for  house- 
hold uses.  With  the  increased  use  of  small  accessories 
and  development  of  electric  cooking  Mr.  Smith  pre- 
dicted that  the  use  of  electricity  in  the  household  will 
increase  300  per  cent  within  the  next  five  or  six  years. 
At  the  same  time  the  industrial  use  is  bound  to  in- 
crease so  that  there  is  every  probability  that  in  ten 
years  from  to-day  the  use  of  electrical  energy  will  be 
twice  what  it  is  at  the  present  time. 

While  the  development  of  power  by  means  of  water- 
power  stations  has  reached  such  a  high  point  of  effi- 
ciency that  very  little  improvement  can  be  hoped  for 
in  this  direction,  Mr.  Smith  said  that  the  efforts  of  en- 
gineers and  designers  must  be  devoted  to  a  reduction  of 
costs  and  that  the  financing  of  such  enterprises  must 
also  be  improved.  The  government  authorities  can  as- 
sist in  this  matter  by  preventing  duplication  of  lines 
and  systems  and  by  a  proper  control  of  construction 
work  as  well  as  the  proper  control  of  rates. 

Selective  Relay  Protection 

Mr.  Ackerman  outlined  a  system  of  protection  on  the 
60,000-volt  lines  of  the  Toronto  Power  Company  be- 
tween Niagara  Falls  and  Toronto  where  parallel  feeder 
protection  has  been  in  service  since  January,  1916,  and 
a  double-line  protection  since  April,  1917.  Both  pro- 
tective schemes  have  cleared  thirty-four  line  short  cir- 
cuits without  a  single  failure.  Ten  of  the  short  cir- 
cuits were  due  to  lightning,  four  to  sleet  and  wind,  fif- 
teen to  old  insulators,  four  to  line  tests  made  to  prove 
the  effectiveness  of  the  relays,  and  one  to  some  unknown 
cause.  In  twenty-six  of  the  cases  no  load  was  lost,  in 
five  cases  less  than  20  per  cent  of  the  synchronous  load 
was  lost,  and  in  three  cases  the  load  lost  varied  from 
20  to  50  per  cent.  The  instantaneous  selective  system 
used  is  based  in  principle  on  the  fact  that  the  currents 
of  the  same  phase  of  parallel  lines  are  balanced  nor- 
mally but  unbalanced  in  case  of  a  short  circuit  within 
any  one  of  the  parallel  lines. 
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ELECTRIC  POWER  CLUB 

HOLDS  WAR  CONVENTION 

Eighth  Annual  Meeting  at  Washington  This  Week 
Divided  Between  Regular  Business  and  Ques- 
tions  Affecting   Service  to  the   Nation 

The  eighth  annual  meeting  of  the  Electric  Power 
Club  was  held  at  the  New  Willard  Hotel,  Washington, 
D.  C,  on  Monday  and  Tuesday  of  this  week.  The  first 
day's  session  was  given  over  to  the  reports  of  various 
committees,  including  standardization,  general  engi- 
neering recommendations,  fractional  horsepower  mo- 
tors, large  power  motor,  direct-current  generator, 
transformer  section  and  industrial  control  section. 
Most  of  the  reports  merely  outlined  the  progress  made 
by  the  committees  since  the  last  meeting. 

In  order  to  meet  government  and  other  similar  re- 
quirements regarding  name-plate  markings,  the  gen- 
eral engineering  recommendations  committee  has  sug- 
gested that  where  the  name-plate  clearly  indicates  the 
specifications  to  which  the  apparatus  conforms  it  is 
not  necessary  to  give  the  detailed  information  speci- 
fied in  the  rules  of  the  club.  The  fractional  horse- 
power committee  recommended  that  the  following 
name-plate  markings  be  adopted  as  standard  for  frac- 
tional horsepower  motors:  For  direct-current  motors, 
(a)  manufacturers'  type  and  frame  designation,  (b) 
horsepower  output,  (c)  time  rating,  (d)  temperature 
rise,  (e)  r.p.m.  at  full  load,  (f)  voltage,  (g)  full-load 
amperes,  (h)  winding,  shunt,  compound  or  series;  for 
alternating-current  motors,  (a)  manufacturers'  type 
and  frame  designation,  (b)  horsepower  output,  (c) 
time  rating,  (d)  temperature  rise,  (e)  r.p.m.  at  full 
load,  (f)  frequency,  (g)  number  of  phases,  (h)  volt- 
age, (i)   full-load  amperes. 

On  Tuesday  morning  the  club  listened  to  addresses 
by  members  of  the  Council  of  National  Defense  and  by 
representatives  of  the  government  on  the  needs  of  its 
electrical  division  and  correlative  matters  of  specifica- 
tions and  tests.  In  the  absence  of  Howard  E.  Coffin, 
W.  S.  Gifford  outlined  the  work  of  the  Council  of 
National  Defense  and  Paymaster  John  M.  Hancock, 
officer  in  charge  of  purchase  division  of  the  Bureau  of 
Supplies  and  Accounts,  Lieut.  Alexander  Sharp  of  the 
electrical  division  of  the  Bureau  of  Steam  Engineer- 
ing and  Mr.  Dean,  electrical  expert  of  the  Bureau  of 
Construction  and  Repair,  spoke  of  the  methods  of  these 
various  navy  departments  in  filling  their  electrical 
needs. 

Standardized  Cost  System 

The  chief  topic  of  discussion  of  the  whole  meeting 
centered  around  the  address  of  C.  E.  Patterson  of  the 
General  Electric  Company  on  uniform  accounting.  The 
accounting  and  cost  system  which  is  recommended  for 
adoption  by  electrical  manufacturers  has  the  indorse- 
ment of  the  Electrical  Manufacturers'  Club,  the  Elec- 
tric Power  Club  and  the  Associated  Manufacturers  of 
Electrical  Supplies.  It  moreover  bears  the  indorse- 
ment of  the  Federal  Trade  Commission.  This  system 
has  been  so  planned  that  it  not  only  conforms  to  the 
requirements  of  scientific  accounting  and  an  adequate 
cost  system  but  is  sufficiently  flexible  to  be  used  to  ad- 
vantage by  both  large  and  small  manufacturers. 

The  discussion  was  led  by  J.  Lee  Nicholson,  a  leader 
in  the  specialized  branch  of  cost  accounting,  who  has 
recently  joined  the  Bureau  of  Foreign  and  Domestic 


Commerce  to  take  charge  of  this  branch  of  its  work.  It 
will  be  remembered  that  the  Bureau  of  Foreign  and 
Domestic  Commerce  has  taken  over  from  the  Federal 
Trade  Commission  all  matters  relating  to  uniform  cost 
accounting.  It  was  recommended  that  all  members  of 
the  Electric  Power  Club  place  the  accounting  and  cost 
system  into  effect  at  once  and  give  the  committee  as  a 
result  of  its  application  to  standard  practice  such  sug- 
gestions for  modification  in  minor  details  as  would  im- 
prove it.  In  view  of  the  various  measures  adopted  by 
the  government  for  taxing  manufacturers  it  was  very 
generally  recognized  that  an  accurate  knowledge  of 
costs,  depreciation,  etc.,  was  highly  essential. 

The  government  being  prepared  to  let  contracts  on 
a  cost  plus  percentage  basis,  it  is  now  at  work  deter- 
mining the  elements  constituting  cost.  Mr.  Patterson 
was  appointed  to  represent  the  club  to  aid  the  govern- 
ment in  arriving  at  a  just  basis  of  cost. 

At  the  Tuesday  afternoon's  session  a  very  instruc- 
tive paper  was  read  on  "Analysis  of  Increased  Cost  in 
Manufacturing  Conditions"  during  the  past  three 
years.  This  showed  the  upward  trend  of  prices  of  all 
material  used  in  the  manufacture  of  motors.  There 
was  also  an  interesting  discussion  on  national  economy. 
It  was  recognized  that  funds  to  meet  the  requirements 
of  present  and  future  government  war  loans  must  be 
derived  as  far  as  possible  from  savings  from  decreased 
expenses,  and  a  paper  was  read  outlining  how  manu- 
facturers of  electrical  apparatus  might  further  national 
economy  during  the  war  by  limiting  advertising,  ex- 
hibition and  entertainment  expense  where  results  are 
dubious.  It  was  recommended  that  advertising  be  lim- 
ited to  journals  with  a  high  editorial  standard. 

E.  R.  Harding,  the  president  of  the  club,  owing  to  the 
condition  of  his  health  tendered  his  resignation  as 
president  and  C.  L.  Collens,  2d,  the  vice-president,  was 
elected  in  his  stead.  F.  S.  Hunting  of  Fort  Wayne, 
Ind.,  was  elected  vice-president  and  T.  E.  Barnum  of 
Milwaukee  was  elected  to  the  board  of  governors.  C. 
H.  Roth  of  Chicago  continues  as  secretary  and  treas- 
urer. There  were  no  other  changes  in  the  board  of 
governors,  which  now  consists  of  the  president,  vice- 
president,  secretary  and  treasurer  in  addition  to  the 
following:  James  Burke,  Burke  Electric  Company, 
Erie,  Pa.;  J.  C.  Hobart,  Triumph  Electric  Company, 
Cincinnati,  Ohio;  J.  R.  Jeffrey,  Allis-Chalmers  Manu- 
facturing Company,  Milwaukee,  Wis.;  T.  E.  Barnum, 
Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.;  W.  A.  Layman,  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  Mo.;  S.  L.  Nicholson,  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa.;  H.  C.  Petty,  Crocker- Wheeler  Company, 
Ampere,  N.  J.,  and  R.  J.  Russell,  Century  Electric 
Company,  St.  Louis,  Mo. 

C.  L.  Collens,  2d,  who  has  been  elected  president  of 
the  club  is  a  graduate  of  the  Sheffield  Scientific  School 
of  Yale  University  and  of  the  School  of  Mines,  Co- 
lumbia University,  having  received  a  degree  of  elec- 
trical engineer  from  the  latter  in  1897.  Following  his 
graduation  he  spent  a  number  of  years  at  Niagara 
Falls  as  general  manager  of  the  International  Acheson 
Graphite  Company  and  later  as  superintendent  of  the 
plant  of  the  Canadian  Niagara  Falls  Power  Company. 
For  the  last  nine  years  Mr.  Collens  has  been  president 
of  the  Reliance  Electric  &  Engineering  Company  of 
Cleveland,  Ohio. 
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MOBILIZATION  OF  THE 

ELECTRIC  AND  GAS  SERVICE 
National   Committee,   oi    Which   John   W.    Lieb   is 
Chairman,  issues  Statement  oi  Organisation — 

Ready  to  Sei  ve  the  Nation 
The    following   statement    has   been    issued   by    the 
National  Committee  on  Gas  and  Electric  Service,  oi 
which  John  \v.  Lieb  [a  chairman : 

Some  months  ago  the  committee  oi  the  American  Gaa 
Institute  to  co-operate  with  the  government  in  regard 
to  the  military  needs  of  the  nation  and  the  committee 

Ot  the    National    Electric   Light    Association   on   war  COH 

ditions,  at  a  .joint  conference  held  En  New  x*orh  City, 
decided  to  organize  a  national  committee  which  would 
secure  to  the  United  states  government  the  most  effec- 
tive co-operation  in  the  conduct  of  the  war  from  the 

gas   and    electric    light    and    power    industries.      The    Na- 
tional Committee  on  Gaa  and  Electric  Service  was  th< 
upon  organised  with  a  membership  of  representative 

men  from  these  two  industries  and  the  related  natuial- 
gaa  industry.  The  committee,  as  constituted,  is  as  fol- 
lows: Walter  K.  Addicks,  vice-president  Consolidated 
Cas  Company,  -New  York;  Philip  P.  Barton,  vice- 
president  Niagara  Falls  Power  Company;  John  A. 
Mutton,  vice-president  Pacific  Gas  &  Electric  Com- 
pany; Alex  Dow,  president  Detroit  Edison  Com- 
pany; Charles  L.  Edgar,  president  Edison  Elec- 
tric Illuminating  Company,  Boston;  A.  E.  For- 
Btall,  president  American  Gas  Institute;  Joseph 
F.  Guffey,  president  Natural  Gas  Association  of 
America;  Samuel  Insull,  president  Commonwealth  Edi- 
son Company;  Chicago;  D.  C.  Jackson,  professor  of 
electrical  engineering,  Massachusetts  Institute  of  Tech- 
nology; Joseph  B.  McCall,  president  Philadelphia  Elec- 
tric Company;  Capt.  William  E.  McKay,  vice-president 
New  England  Gas  &  Coke  Company,  Boston;  Herbert 
A.  Wagner,  president  Consolidated  Gas,  Electric  Light 
&  Power  Company,  Baltimore;  S.  S.  Wyer,  consulting 
engineer,  natural  gas  industry,  Columbus;  John  W.  Lieb, 
vice-president  New  York  Edison  Company  (chairman  of 
committee);  William  H.  Gartley,  vice-president  Equi- 
table Illuminating  Gas  Light  Company,  Philadelphia 
(vice-chairman  of  committee);  George  W.  Elliott  (sec- 
retary of  committee),  Washington. 

Recognized  as  Advisory  Committee 

The  committee  is  recognized  by  the  advisory  com- 
mission of  the  Council  of  National  Defense  as  one  of  its 
advisory  committees,  and  it  has  established  an  official 
headquarters  in  the  Munsey  Building,  Washington,  D.  C, 
where  it  has  placed  itself  at  the  service  of  the  govern- 
ment for  any  assistance  it  may  be  able  to  render  in 
behalf  of  the  public  utility  industries  it  represents. 

It  is  prepared  to  act  as  a  vehicle  of  communication 
in  all  matters  relating  to  the  national  defense  between 
the  various  instrumentalities  organized  by  the  govern- 
men  for  the  conduct  of  the  war  and  the  gas  companies 
producing  and  distributing  artificial  and  natural  gas  and 
the  electric  light  and  power  companies  furnishing  elec- 
tric service.  It  proposes  to  place  promptly  at  the  dis- 
posal of  the  government  any  data  or  information  which 
it  may  require  as  to  the  facilities  in  men  or  service 
which  the  companies  may  have  available,  to  insure  the 
continuous  operation  of  plants  so  as  to  enable  the  muni- 
tion plants,  navy  yards  and  manufacturing  establish- 
ments, through  continuous  and  uninterrupted  service, 
to  maintain  their  maximum  output,  and  it  will  endeavor 
to  provide  the  government  with  the  necessary  quantity 
of  the  essential  by-products  that  can  be  made  available 
for  the  production  of  high  explosives  and  ammunition. 

One  of  the  most  essential  requirements  in  the  co-ordi- 
nation of  the  industrial  resources  of  the  country  for 
the  successful  conduct  of  the  war  is  to  provide  a  regular 
and  adequate  supply  of  fuel  to  the  important  utilities 
engaged  in  enterprises  through  which  they  render  ser- 
vice to  the  government  and  to  the  public.  To  facilitate 
solving  the  many  problems  affecting  the  continuous 
supply  of  fuel  to  operate  their  plants,  the  National  Coal 


Board  hai    been  pies  ed  to  appoint  George  W,  Elliott, 
tary  of  the  committee,  i<>  member  hip  on  the  coal 
commit  tee. 

\  questionnaire  is  now  being  prepared  which  will 
within  the  next  few  daya  i»-  forwarded  to  everj  ea  ami 
electric  light  ami  power  companj  in  the  country,  asking 

them  lo  semi  a  Statement  of  the  various  kinds  and 
quantities  «>l  fuel  each  uses  per  annum  for  its  various 
purposes,  the  water  or  rail  connection     over  which   they 

are  received,  together  with  a  monthly  statement  of  fuel 
contracted  for,  received  ami  consumed.    Thia  will  en 

able    the    commit  I  <<■    to    give    prompt     information    to    the 

authoritie  of  fuel  shortage  in  any  particular  locality, 
with  the  transportation  lines  involved,  loading  and  un- 
loading delays,  car  shortages,  routing  and  transship- 
ment difficulties,  etc. 

Opportunities  fob  ( !o  on  bai  ion 

The  committee  has  been  in  consultation  with  the  au- 
thorities on  matters  affecting  the  service  which  the 
employees  of  the  companies  may  render  to  the  gov- 
ernment and  in  regard  to  various  questions  connected 
with  selective  registration,  conscription  exemptions  ami 
provision  for  the  dependents  of  employees  who  may  he 
called  upon  to  render  military  service.  The  furnishing 
of  heat,  light  and  power  service  to  the  troop  canton- 
ments for  the  mobilization  of  the  military  forces  located 
in  different  parts  of  the  country  is  now  being  considered, 
and  information  is  being  collected  as  to  how  these 
agencies  may  be  made  available  to  the  camps  in  the 
shortest  possible  time  from  the  nearest  points  of  supply. 

It  is  believed  that  this  National  Committee  on  Gas  and 
Electric  Service  can  be  of  great  assistance  to  the  gov- 
ernment in  these  several  directions  and  that  it  will 
cover  a  broad  field  of  useful  and  patriotic  service, 
bringing  to  bear  on  the  successful  conduct  of  the  war, 
from  the  standpoint  of  efficient  industrial  mobilization, 
the  vast  resources  of  men  and  facilities  which  the  utility 
companies  of  the  country  have  at  their  command  and 
through  which  they  are  now  efficiently  serving  the  pub- 
lic and  which  they  desire  to  make  available  to  the 
nation  to  the  greatest  practicable  extent. 


NEW  YORK  EDISON  ASKS 

RELIEF  FROM  RATE  CUTS 

Tentative   Promise   of   Further    Decrease   on  July    i 

Was  Subject  to  Business  Conditions — 

Increased  Costs  Heavy 

The  New  York  Edison  Company  has  asked  the  Public 
Service  Commission,  First  District,  not  to  enforce 
against  it  a  tentative  promise  which  it  made  last  No- 
vember to  reduce  rates  on  July  1.  The  request  was  made 
by  J.  W.  Lieb,  vice-president  and  general  manager. 

The  company  at  this  time  does  not,  according  to  Mr. 
Lieb,  intend  to  go  back  to  the  old  rate  of  8  cents,  but  it 
desires  in  the  face  of  cost  increases  already  encountered 
and  others  expected  in  the  near  future  to  retain  the 
T^-cent  rate  for  the  present. 

Mr.  Lieb  was  requested  by  the  commission  to  furnish 
detailed  information  as  to  the  net  increases  in  income 
in  new  business  acquired  and  as  to  the  added  and  ex- 
pected increases  in  cost  of  production  and  distribution. 
Not  having  these  figures  at  hand,  Mr.  Lieb  requested 
an  adjournment,  which  was  taken  until  June  20. 

Mr.  Lieb  said  that  the  increase  in  the  cost  of  coal 
alone  is  50  per  cent  more  than  was  contemplated  at  the 
time  reductions  were  proposed.  He  added  that  the  in- 
creased costs  of  the  last  four  months  represented  a 
minimum  of  the  increased  costs  expected.  One  new 
cost  not  contemplated  is  the  340  men  who  have  been 
specially  hire.,  as  uniformed  guards  to  watch  the  plants 
of  the  comp  .ny  at  a  cost  of  about  $400,000  per  year. 
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"NORMAL  PROFITS  OF  BUSINESS 

SHOULD  BE  MAINTAINED" 

E.    N.    Hurley    Says   that    Without    Fair   Margin    of 

Return  on  Capital  and  Labor  Necessary 

Incentive  Will  Be  Lacking 

Edward  N.  Hurley,  former  chairman  of  the  Federal 
Trade  Commission,  in  an  address  before  the  World 
Salesmanship  Congress,  Detroit,  on  "The  War  and  Busi- 
ness," said  in  part: 

"Shortly  there  will  be  created  in  Washington  a  cen- 
tral purchasing  commission  for  the  United  States  gov- 
ernment and  its  allies.  If  this  agency  provides  a  uni- 
form system  for  purchases,  such  as  the  cost  of  produc- 
tion plus  a  reasonable  profit,  the  basis  will  be  estab- 
lished for  sound  business  conditions  throughout  the 
nation. 

"It  is  idle  to  talk  about  cutting  the  profit  out  of  war. 
There  should  be  no  abnormal  profits,  but  the  normal 
profits  of  business  should  be  maintained,  because  with- 
out such  a  fair  margin  of  return  on  capital  and  labor 
there  will  be  none  of  the  incentive  necessary  for  in- 
creased productive  energy. 

"We  should  be  able  to  meet  the  war  bills  out  of  our 
surplus  energy.  This  is  the  best  contribution  that 
business  men  can  make.  There  is  no  need  for  disturb- 
ing any  wage  or  hour  standard.  If  a  man  works  eight 
hours  a  day,  let  him  put  a  little  more  heart  into  his 
task  and  he  wili  find  that  his  productive  energy  will 
increase  materially.  Let  the  business  man  conduct  his 
business  a  little  more  vigorously;  let  him  work  out  his 
cost  sheets  and  get  his  prices  where  they  ought  to  be, 
and  he  will  find  that  he  is  making  enough  extra  money 
to  pay  for  taxes  and  Liberty  bonds.  That  should  be 
his  share  in  the  war." 


CITY  OF  CLEVELAND  REPORT 

ADVISES  BUYING  COAL  LAND 

Commissioner  Davis  Also  Suggests  Direct  Purchase 

of  Fuel  and  Cars  and  Arrangement  for 

Generating  at  Mouth  of  Pit 

W.  E.  Davis,  Commissioner  of  Light  and  Heat  of 
Cleveland,  recommends  to  the  Director  of  Public  Utili- 
ties an  investigation  of  the  possibilities  of  acquiring 
a  comprehensive  area  of  coal-bearing  land.  He  recom- 
mends that  for  immediate  requirements  coal  be  pur- 
chased at  coal  mines  through  reputable  agents  at  prices 
based  upon  miners'  scale  of  wages  and  the  heating 
value  of  the  coal,  with  a  reasonable  profit  for  the  pro- 
ducer. .  He  also  suggests  purchase  of  a  number  of 
modern  coal  cars  to  transport  fuel,  installation  of  a 
submerged  storage  pit  to  hold  at  least  20,000  tons,  and 
that  every  possible  encouragement  be  given  to  some 
concern  or  corporation  to  establish  a  generating  plant 
at  a  coal  mine  to  transmit  energy  to  the  city. 

The  report  takes  up  the  possibility  of  combination  of 
a  number  of  cities  to  build  a  generating  plant  and  buy 
a  coal  mine.  Cleveland  is  faced  with  coal  problems 
which  make  necessary  the  expenditure  annually  of  up- 
ward of  $438,000  in  excess  coal  prices.  The  commis- 
sioner expresses  the  belief  that  the  new  Windsor  plant 
of  the  American  Gas  &  Electric  Company  will  be  able 
to  produce  energy  at  the  switchboard  for  1.5  mills  per 
kilowatt-hour  if  not  less.  Application  was  made  to  the 
American  Gas  &  Electric  Company  for  a  block  of  this 


power  for  Cleveland,  but  the  commissioner  was  in- 
formed that  the  entire  output  had  been  sold.  Construc- 
tion of  a  power  plant  at  a  mine  by  the  city  itself,  the 
commissioner  says,  is  not  practicable  at  present  on 
account  of  the  abnormal  and  unreasonable  prices.  How- 
ever, it  must  be  seriously  considered,  he  said,  in  the 
near  future. 


LARGE-SCALE  PRODUCTION 

NOW  DESIRED  IN  ENGLAND 

Board   of   Trade    Committee    Reports   that    Compre- 
hensive Generating  System  Should  Be 
Established  as  Soon  as  Possible 

A  memorandum  has  been  issued  by  the  electric  power 
supply  committee  which  was  appointed  by  the  Board 
of  Trade  of  London,  England,  to  "consider  and  report 
what  steps  should  be  taken,  whether  by  legislation  or 
otherwise,  to  insure  that  there  shall  be  an  adequate  and 
economical  supply  of  electric  power  for  all  classes  of 
consumers  in  the  United  Kingdom,  particularly  indus- 
tries which  depend  upon  a  cheap  supply  of  power  for 
their  development." 

The  committee  has  unanimously  concluded: 

1.  That  when  British  industry  is  subjected  to  the  test 
of  keen  international  competition,  after  the  war,  its  suc- 
cess will  depend  upon  the  adoption  of  the  most  efficient 
methods  and  machinery  so  as  to  reduce  manufacturing 
costs  as  much  as  possible. 

2.  That  a  highly  important  element  in  reducing  manu- 
facturing costs  will  be  the  general  extension  of  the  use 
of  electric  power  supplied  at  the  lowest  possible  price, 
and  it  is  by  largely  increasing  the  amount  of  power 
used  in  industry  that  the  average  output  per  head,  and 
as  a  consequence  the  wages  of  the  worker,  can  be  raised. 

3.  That  the  present  system  under  which  a  supply  of 
electricity  is  provided  in  a  large  number  of  small  areas 
by  separate  authorities  is  the  result  of  a  policy  adopted 
at  a  time  when  the  applied  science  of  electrical  engi- 
neering was  in  its  infancy,  and  is  incompatible  with 
anything  that  can  now  be  accepted  as  a  technically 
sound  system. 

4.  That  the  interconnection  of  existing  electric  supply 
stations  recommended  by  the  Board  of  Trade  in  its 
letter  of  May  25,  1916,  however  desirable  in  itself,  can- 
not alone  meet  the  requirements  of  the  situation. 

5.  That  a  comprehensive  system  for  the  generation 
of  electricity,  and  where  necessary  reorganizing  its 
supply,  should  be  established  as  soon  as  possible. 

Representative  associations  will  be  invited  to  give 
evidence  as  to  the  best  methods  of  giving  effect  to  the 
conclusions. 


NEW  YORK  OFFICE  MOVED  BY 

GENERAL  ELECTRIC  COMPANY 

Change  of  Location  from  30  Church  Street  to  New 
Equitable  Building  Made  on  Twenty- 
fifth   Anniversary 

The  New  York  City  offices  of  the  General  Electric 
Company  will  be  moved  on  June  16,  the  twenty-fifth  an- 
niversary of  the  company,  from  30  Church  Street  to 
the  Equitable  Building,  120  Broadway.  The  entire 
twentieth  floor  has  been  arranged  and  furnished  for 
the  company.  For  nine  years  the  offices  have  been  at 
30  Church  Street,  where  the  company  located  its  New 
York  headquarters  when  it  outgrew  the  "Edison  Build- 
ing," at  44  Broad  Street.  This  building  was  originally' 
built  for  the  Edison  General  Electric  Company. 
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N.  E.  L.  A.  PUBLIC  POLICY 

COMMITTEE  MEETING  HELD 

Report    Presented   by   Chairman    Liefa  <>t   the  Com- 
mittee mi  W.ii   Conditions    Service  for 
Cantonment  Camps 

A  meeting  of  the  public  policy  committee  <»t  the 
National  Electric  Light  Association  waa  held  at  the 
headquarters  in  New  Sfork  on  Jun< 

A  number  of  matters  were  discussed.  John  w.  Lieb, 
chairman  of  the  committee  on  war  conditions,  presented 
a  report  outlining  the  work  done  by  the  National  Com 
mittee  on  Gas  and  Electric  Service.  A  similar  report 
of  the  national  committee,  of  which  Mr.  Lieb  la  al  o 
chairman,  is  published  elsewhere  in  this  issue. 

It    was    also    reported    by    Mr.    Lieb    that    the    govern 

ment  had  asked  for  information  as  to  the  possibilities 
of  furnishing  electric  service  for  the  army  cantonmenl 
camps,     information  obtained  from  the  various  coin 

panics    has    been    forwarded    to    Washington.      Similar 

information  regarding  gas  service  was  also  furnished. 


ORNAMENTAL  LIGHTING 

FOR  LOS  ANGELES,  CAL. 

Careful  Consideration  Given  to  Standards  for  Broad- 
way District  in  Order  to  Enhance  Daylight 
Appearance  of  Street 
A  new  ornamental   lighting  system  is  proposed  for 
the   district   on    Broadway,   Los   Angeles,   between   the 
Broadway  tunnel  and  Tenth  Street.     The  work  is  be- 
ing undertaken  by  the  Broadway  Improvement  Associa- 
tion.    Total  installation  cost  will  be  about  $85,000,  of 
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TYPES  OF  STREET-LIGHTING  STANDARD  FAVORED  IN  LOS  ANGELES 

which  one-half  or  more  will  be  paid  by  property  owners 
and  the  remainder  by  the  company  supplying  the  serv- 
ice. The  system  was  designed  by  W.  D'Arcy  Ryan, 
General  Electric  Company. 

A  resolution  giving  special  commendation  to  the 
members  of  the  Improvement  association  for  their  en- 
ergy and  the  results  accomplished,  despite  the  cry  of 
"retrenchment"  on  account  of  the  war,  was  passed  by 
the  City  Council  of  Los  Angeles. 

In  general  the  scheme  is  to  replace  the  present  in- 
candescent clusters  with  more  ornamental  and  higher 


tandard     each  two   luminou     arc   lamp     ol 

h  candlepower,  thu    Increasing  the  lighl  flux  in  the 
eel    In  or  leven  times,  with  an  Increase  of  less  than 

two    and    one  third    times    the    Operating    cost..      ('art  fid 

[deration  has  been  given  to  the  design  of  the  stand- 
ard in  order  that  the  daylight  appeal  ante  of  the  treel 
maj  be  greatl}  enhanced  and  the  row  of  standards  may 
be  a  unifj  ing  factor  of  the    I  reel 


WESTINGHOUSE  CHANGES  AFFECT 

ELECTRICAL  MARKETS  OF  WORLD 

British    Company   Control   Shifted   to   England,   but 

American  Company  Retains  Minority  Interest — 

Alliance  to  Rival  German  Interests 

Publication  in  the  London  newspapers  of  news  of  the 
sale  of  holdings  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  in  the  British  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Ltd.,  and  an  interview 
given  out  subsequently  by  Chairman  Guy  E.  Tripp  in 
New  York  confirm  the  rumors  that  final  steps  have  been 
taken  in  the  organization  of  a  great  aggregation  of 
Westinghouse  electric  interests.  A  powerful  financial 
group  in  London,  through  the  control  of  the  British 
Westinghouse  Company,  the  French  Westinghouse 
Company  and  the  Italian  Westinghouse  Company,  are 
said  to  have  further  plans  which  will  rival  the  great 
German  company,  the  Allgemeine  Electricitats  Gesell- 
schaft. 

It  is  significant  that  the  American  Westinghouse  com- 
pany not  only  retains  a  financial  interest  in  this  com- 
bination, but  that  the  sale  of  its  shares  is  based  upon 
and  made  in  connection  with  an  agreement  of  alliance 
with  the  London  group  under  which  the  American  com- 
pany trades  in  the  Western  Hemisphere  and  the  Far 
East,  including  Asiatic  Russia,  and  the  British  com- 
pany in  Europe,  Africa  and  Australia,  each  company 
representing  the  other  as  sole  agent  in  its  respective 
territory  for  business  that  naturally  gravitates  toward 
the  other. 

This  is  especially  interesting  as  it  is  the  first  great 
Allied  business  combination  that  has  been  announced 
since  the  beginning  of  the  war  and  marks  another 
important  development  in  the  affairs  of  the  Westing- 
house company. 

In  his  statement  confirming  the  London  report  of  a 
change  in  the  relations  of  the  American  and  British 
companies,  Mr.  Tripp  said: 

"The  whole  transaction  is  based  upon  an  agreement 
under  which  the  interests  of  the  British  company  and 
the  American  company  become  closely  allied  to  the 
end  that  the  engineering  skill  and  organization  of  both 
companies  shall  be  most  effectively  put  to  use  in  the 
markets  of  the  world." 

In  a  letter  to  shareholders  the  directors  of  the  Brit- 
ish company  say  that  "in  view  of  the  sentiment 
produced  in  this  country  by  the  war  and  of  the  possible 
changes  which  may  result  in  international  economic 
relations,"  they  have  desired  for  some  time  that  the 
control  should  be  transferred  to  Great  Britain.  They 
are  of  the  opinion  "that  it  is  for  the  advantage  of  your 
company  that  our  American  friends  should  retain  such 
an  interest  in  its  profits  as  will  make  it  worth  their 
while  to  continue  in  the  future  to  assist  in  its  develop- 
ment." 


■*'. 


WORK  OF  N.  E.  L.  A.  SECTIONS 

MODIFIED  IN  THE  WAR  YEAR 

Chairmen   McClelland,   Mansfield  and   Edkins  Show 

that  the  Sections  Are  Meeting  the 

Exigencies  of  War 

While  the  work  of  sections  of  the  National  Electric 
Light  Association  cannot  be  forecast  definitely  because 
of  the  uncertainty  of  the  war,  the  chairmen  are  follow- 
ing the  policies  formulated  by  the  annual  meeting  on 
May  9  and  10. 

Technical  and  Hydroelectric  Section 

R.  J.  McClelland,  chairman  Technical  and  Hydro- 
electric Section,  writes  to  the  Electrical  World: 

"The  Technical  and  Hydroelectric  Section  does  not 
contemplate  any  considerable  modification  either  in  the 
character  or  in  the  extent  of  its  activities. 

"It  was  the  opinion  of  the  annual  meeting  that  all 
important  committee  work  should  be  continued  with  no 
more  curtailment  than  would  inevitably  be  necessitated 
by  the  increased  individual  responsibilities  of  the  com- 
mittee members.  The  member  companies  of  the  associa- 
tion are  to  be  urged  to  make  available  as  heretofore, 
in  so  far  as  they  are  able,  the  needed  time  of  the  mem- 
bers of  their  organizations. 

"The  technical  committees  have  done  some  exception- 
ally valuable  work  during  the  last  year,  in  spite  of  the 
severe  handicap  imposed  by  the  unusual  individual  de- 
mands upon  the  men  who  have  been  carrying  it  on.  It 
is  most  important  that  this  work  continue.  If  it  pos- 
sesses value  in  time  of  peace,  its  value  should  be  greater 
now.  The  adjustments  to  changed  conditions,  the  im- 
provements in  general  efficiency  which  we  will  be  called 
upon  to  make,  will  be  much  aided  by  the  opportunities 
which  this  committee  work  affords  for  making  generally 
available  the  results  of  individual  experience." 

Electric  Vehicle  Section 

E.  S.  Mansfield,  chairman  of  the  Electric  Vehicle 
Section,  writes  to  the  Electrical  World: 

"The  Electric  Vehicle  Section  has  followed  certain 
lines  of  specific  endeavor  during  the  past  year  rather 
than  spending  its  time  in  general  work  and  has  exerted 
a  great  deal  of  influence  and  accomplished  a  good  deal 
through  its  various  committees  in  pushing  along  the 
business,  which  has  been  very  successful  and  very 
gratifying. 

"During  the  coming  year,  although  the  activities 
may  be  somewhat  modified,  it  will  be  the  intention  of 
those  directing  the  section  to  continue  all  activities  to 
as  great  a  degree  as  possible  consistent  with  the  neces- 
sary curtailment  on  account  of  the  national  conditions, 
and  conforming  to  the  general  policy  which  may  be 
defined  for  carrying  out  the  work  by  the  N.  E.  L.  A." 

Commercial  Section 

E.  A.  Edkins,  chairman  of  the  Commercial  Section  of 
the  National  Electric  Light  Association,  has  made  the 
following  statement  in  regard  to  the  activities  of  the 
section  during  the  coming  year: 

"To  summarize  adequately  the  vast  amount  of  prac- 
tical and  valuable  work  accomplished  by  the  Commercial 
Section  during  the  last  administrative  year  would  re- 
quire more  space  than  is  now  available.  The  work  of 
the  Commercial  Section  as  at  present  conducted  enters 
minutely  and  exhaustively  into  every  detail  connected 


with  the  commercial  side  of  our  industry  and,  by  cross- 
membership  with  other  sections,  into  all  related  activi- 
ties in  which  commercial  work  is  at  all  concerned  with 
the  technical  and  accounting  side  of  the  business.  This 
work  is  performed  cheerfully  and  gratuitously  by  busy 
men  occupying  responsible  positions  in  their  respective 
companies,  whose  services  in  this  work  are  given  at  a 
considerable  personal  sacrifice. 

"Under  the  new  and  changed  conditions  this  work  will 
be  continued,  even  though  the  necessary  personal 
sacrifices  may  be  greater  than  ever  before.  In  general, 
the  policy  of  the  Commercial  Section,  at  least  for  the 
immediate  future,  will  be  to  watch  with  greater  care 
than  ever  the  developments  in  commercial  work  in  all 
sections  of  the  country,  to  study  the  best  methods  for 
developing  intensive  business  to  go  on  existing  lines, 
to  be  on  the  alert  for  any  and  all  opportunities  which 
may  present  themselves  for  effective  co-operation  with 
the  association  staff  at  headquarters  and  with  other 
association  committees,  and  to  hold  ourselves  in  readi- 
ness to  assume  any  new  burdens  or  duties  which  may 
be  assigned  to  us  by  the  incoming  administration." 


SUBSTANTIAL  IMPROVEMENT 

IN  NORTH  AMERICAN  REPORT 

President     Mortimer,     in     Twenty-seventh     Annual 

Statement  of  Holding  Company,  Shows  Conditions 

in   the   Wisconsin   and   Missouri   Subsidiaries 

President  James  D.  Mortimer  of  the  North  American 
Company,  in  the  twenty-seventh  annual  report  to  stock- 
holders, said  that  business  conditions  in  the  territories, 
in  which  the  company  is  interested  showed  substantial 
improvement  over  those  prevailing  during  the  greater 
part  of  1915.  This  is  readily  apparent  in  the  increased 
earnings  of  the  Wisconsin  subsidiaries.  Some  improve- 
ment in  industrial  activities  in  the  Missouri  territory  is 
reflected  in  increased  operating  revenues,  though  offset 
in  large  measure,  Mr.  Mortimer  adds,  by  increased  op- 
erating expenses,  due  to  higher  costs  of  material,  fuel, 
labor  and  taxes. 

Total  income  of  the  company  was  $2,304,329,  as  com- 
pared with  $1,952,503  in  1915.  Dividends  aggregating 
5  per  cent  were  paid  on  the  stock. 

A  committee  of  the  directors  revalued  the  securities. 
The  report  states  that  conservative  valuations  were 
placed  on  all  the  securities;  the  amount  at  which  184,- 
000  shares  of  United  Railways  Company  of  St.  Louis 
common  stock  was  carried  was  reduced  to  $1.  The  net 
decrease  in  book  values  was  $2,600,000,  which  was 
charged  to  "contingent  security  depreciation  reserve," 
created  in  1914,  leaving  a  balance  in  that  reserve  of 
$50,000. 


Worcester  Company's  Steam-Heating  Rates 
The  Electrical  World  is  requested  to  state,  in  cor- 
rection of  a  misquotation  in  a  former  issue,  that  the 
following  are  the  correct  steam-heating  rates  of  the 
Worcester  (Mass.)  Electric  Light  Company:  First  10,- 
000  lb.,  95  cents  per  1000  lb. ;  next  10,000  lb.,  85  cents ; 
next  30,000  lb.,  75  cents ;  next  60,000  lb.,  65  cents ;  next 
120,000  lb.,  55  cents.;  all  over  230,000  lb.,  45  cents. 
The  average  rate  received  by  the  company  is  about  50 
cents  per  1000  lb. 


RATE  INCREASE  BV 

A   MUNICIPAL   PLANT 

hting  System  ol  Taunton,  M.i     .  Raiiei  Rat< 
Contumeri  t.>  Keep  Step  with  Advan 
in  C i ' i t  <  >  t  Coal 

The  municipal  lighting  plant  at  Taunton,  Ma     .  h .- 1 - 
increased  rates  on  accounl  of  higher  coal  coat, 

1 1 1 1 i 1 1 >.:  Jul]    i.  the  power  schedule  will  be   In 
creased  •">  percent  and  the  commercial  light  edule 

per  cent,  these  applying  In  both  classes  for  each 
advance  of  $i  in  the  price  of  coal  above  $5  per  gross  ton. 


OHIO  COMMISSION  AUTHORIZES 

INCREASE  IN  POWER  RATES 

Northwestern    Ohio     Railway     &     Power    Company 

Raises  Wholesale  and  Retail  Power  Schedule 

Practically  33  1  3  Per  Cent 

The  Ohio  Public  Utilities  Commission  of  Ohio  has 
granted  authority  to  thf  Northwestern  Ohio  Railway  & 
Power  Company  to  increase  wholesale  and  retail  power 
rates  practically  •">■">  !-•">  per  cent.  The  rates  are  to  be 
covered  by  a  tariff  and  approved  by  the  commission  on 
the  usual  thirty-day  statutory  notice.  This  will  make 
the  new  rates  effective  on  Aug.  1. 

The  company  is  controlled  hy  the  General  Gas  &  Elec- 
tric Company,  it  sells  energy  to  the  Port  Clinton  Elec- 
tric Light  &  Power  Company,  also  controlled  by  th5 
General  company.  It  also  lights  Genoa,  Lakeside,  Cur- 
tice, Clay  Center  and  Gypsum. 


RECOMMEND  CHANGES 

IN  NIAGARA  SITUATION 

Pending      Legislation     Under     Discussion     at     the 

National  and  New  York  State  Capitals  Affecting 

the  Production  of  Power 

Electrochemical  industries  along  the  American- 
Niagara  frontier  are  vitally  interested  in  the  bill  advo- 
cated by  Secretary  of  War  Baker  which  seeks  unusual 
rights  regarding  the  extension  of  water-power  diversion 
permits  at  Niagara  Falls,  N.  Y.  Explaining  the  meas- 
ure before  the  House  foreign  affairs  committee,  Secre- 
tary Baker  declared  that  he  would  not  only  designate 
who  should  enjoy  the  use  of  the  extra  diversion  of 
water  from  the  Niagara  River  but  would  regulate  the 
price  of  the  products  that  are  manufactured  with  that 
power. 

Gen.  William  M.  Black,  chief  of  engineers,  mentioned 
that  a  survey  is  being  made  for  a  canal  around  Niagara 
Falls  which  might  be  used  as  a  power  project  as  well  as 
for  navigation.  For  several  months  federal  engineers 
have  been  investigating  the  Niagara  power  situation  as 
applied  to  the  electrochemical  industries,  whose  products 
are  in  great  demand  for  the  government.  The  shortage 
of  power  has  handicapped  many  large  and  important 
industries. 

Representatives  of  the  large  electric  generating  and 
electrochemical  industries  of  Niagara  Falls,  N.  Y.,  ap- 
peared recently  before  the  New  York  State  Conserva- 
tion Commission  at  Albany  in  reference  to  the  Niagara 
power  situation.  The  generating  companies  explained 
the  urgent  necessity  for  legislation  which  would  tend  to 


increase  ihe  efficiency  ol  exi  tins,  power  companies  on  I 
the   American    tide   of   tin-   river   and    the   increasing 

demands   for  additional  electric  power.      It   u  a  ,  pointed  I 
<>ut  thai  of  the  two  companies  on  the  American  side  of 
the  river  one  diverts  6600  cu.  ft.  <  1 K-  cu.  m.)  of  water, 
per  second  and  the  other  8600  cu.  ft.  > -ii  cu.  m.).  One' 
drops  the  water  L88  ft.  I  12.06  m.)  and  develops  11  hp., 
and  the  other  drops  it  Li l  l   it.   (86.2  m.  |  and  develops 
sj.  hp.     it   is  the  object  of  the  two  companies  to  run 

the    water    thrOUgh     a     Single    tunnel,    thUI     gaining    in- 
creased efficiency  and  developing  greater  horsepower. 

Among  those  al  the  conference,  which  was  held  la 
the  "dice  of  George  l».  Pratt,  ecu  er  vat  ion  commissioner, 
were  Frederick  1).  Corey,  presidenl  of  the  Niagara, 
Lockport  &  Ontario  Power  Company;  Morris  Cohn,  Jr., 
of  the  Hydraulic  Tower  Company,  and  former  Senator 
Clinton  T.   Horton,  attorney   for  Mr.  Corey. 


NEW  HAMPSHIRE  COSTS 

LEAD  TO  HIGHER  RATES 

Concord   Company,  Receiving  Authority  to  Acquire 

Another   Property,   Shows   Increased   Costs 

from  21  Per  Cent  to  285  Per  Cent 

Higher  local  rates  and  improved  service  resulting 
from  a  proposed  consolidation  were  under  consideration 
by  the  New  Hampshire  Public  Service  Commission,  fol- 
lowing the  petition  of  the  Concord  Electric  Company  for 
authority  to  purchase  the  Penacook  Electric  Company. 
On  behalf  of  the  Concord  company  Levin  J.  Chase,  local 
manager  for  Charles  H.  Tenney  &  Company  of  Boston, 
general  managers  of  the  system,  testified  on  costs. 

Evidence  showed  that  the  application  of  the  Concord 
rates  to  the  Penacook  customers  would  increase  bills 
of  the  latter  about  18  per  cent,  but  that  service  would 
be  greatly  improved. 

Mr.  Chase  presented  the  following,  showing  increases 
in  cost  since  1914: 

Present    Per  Cent 
Old  Cost         Cost       Increase 

Cross-arms,  four-pin 0.579  0.70  21 

Arresters,  lightning,  "F" 3.075  5.85  90 

Lamp  coloring    (quarts) 0.943  2.06  118 

Eye  bolts,  15-in 0.0575  0.1608  179 

Manila  rope,   % -in 0.15  0.22  47 

Guy  wire,  %-in 0.00768  0.0225  193 

Insulators,  glass,  No.   3 0.0143  0.0237  66 

Washers,  round,   y2-in 0.00165  0.00392  137 

Screws,   fetter  drive,    4-in ' 0.01274  0.0239  87 

Machine   bolts,   16-in 0.055  0.0985  78 

Guy  wire,    ^4-in 0.005  0.0112  124 

Wire,  triple-braid,  W.   P.  No.  6 0.1254  0.35  179 

Machine  bolts,    13-in 0.0473  0.0855  80 

Braces,  cross-arm    0.1185  0.20  68 

Washers,  square,   2V4-in 0.00922  0.0225  144 

Mohair  lamp  cord 0.0122  0.047  285 

Gasoline 0.12  0.25  108 

Engine    oil     0.19  0.2574  35 

Poles     33 

Average  above  items 109 

The  commission  granted  authority  to  the  Concord 
company  to  purchase  the  Penacook  company  for  $60,000, 
of  which  $55,000  may  be  capitalized.  It  decided  that 
whether  or  not  a  consolidation  took  place  an  increase 
of  the  Penacook  rates  to  the  level  of  the  Concord  rates 
was  not  unreasonable  and  should  be  allowed.  The  Pena- 
cook company  has  reached  its  limits  so  far  as  water 
power  is  concerned  and  could  not  take  new  consumers 
without  running  its  steam  plant. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public  utility  companies. 


Franchise  Time  Limit. — A  village 
resolution  giving  an  electric  lighting 
company  certain  privileges  and  provid- 
ing that  it  should  apply  only  to  a  sec- 
tion of  a  former  agreement,  which  sec- 
tion wasdimited  in  time,  is  itself  limited 
to  the  same  period  as  the  original  agree- 
ment, according  to  the  Court  of  Appeals 
of  New  York  in  Weedsport  Electric- 
Light  Company  versus  village  of 
Weedsport  (115  N.  E.  986).  The  con- 
sent by  a  village  to  an  electric  lighting 
company  using  its  streets,  etc.,  may  be 
lawfully  restricted  by  conditions  which 
do  not  violate  the  constitution,  statutes 
or  established  principles  of  municipal 
law. 

Regulation  of  Power  Dams. — Law  in- 
tended as  a  complete  scheme  for  control 
of  power  dams  and  modifying  fran- 
chises previously  granted,  but  failing  to 
give  some  of  parties  affected  right  of 
appeal  and  review,  was  unconstitutional 
for  taking  private  property  without 
compensation  and  without  due  process 
of  law  and  for  failing  to  accord  equal 
protection  of  laws;  the  Railway  Com- 
mission's order  under  such  act  re- 
quiring defendant  to  maintain  a  power 
dam  between  maximum  level  of  6  ft.  and 
minimum  level  of  5  ft.,  this  being  prac- 
tically an  impossibility  and  less  than 
the  usual  variation  of  inland  lakes,  and 
the  effect  of  the  order  being  to  destroy 
the  value  of  the  plant,  but  providing  a 
heavy  penalty  for  violation,  was  invalid, 
it  was  held  by  the  Supreme  Court  of 
Wisconsin  in  the  State  versus  Wiscon- 
sin-Minnesota Light  &  Power  Company 
(162  N.  W.  433). 

Condemnation  of  Water  Power. — The 
condemnation  of  certain  water  rights  by 
a  street  and  interurban  railway  com- 
pany, conformably  to  the  local  law, 
cannot  be  said  to  be  for  a  private  use, 
and  hence  wanting  in  due  process  of 
law,  on  the  ground  that  the  contem- 
plated works  will  produce  much  more 
power  than  will  be  needed  for  the  rail- 
way, and  that  the  company's  charter 
empowers  it  to  sell  the  surplus  power, 
where  the  taking,  according  to  the  find- 
ings of  the  state  courts,  was  with  in- 
tent in  good  faith  to  carry  on  the  public 
business  authorized  by  the  charter,  i.e., 
to  build  and  operate  a  railway  between 
points  named,  and  it  was  further  found 
that  it  was  necessary  to  generate  elec- 
tric power  from  the  stream  in  order  to 
operate  the  railway,  that  the  proceeding 
was  for  a  public  use,  and  that,  in  order 
fully  to  develop  the  company's  water 
power  for  such  purpose  it  was  necessary 
to  condemn  the  rights  in  question,  the 
Supreme  Court  held  in  Hendersonville 
Light  &  Power  Company  versus  Saluda- 
Hendersonville  Interurban  Railway 
Company  (37  Sup.  440). 


Depreciation  of  Property  Due  to  Tree 
Cutting  by  Linemen. — Where  linemen  in 
caring  for  the  line  went  upon  plaintiff's 
property  and  cut  trees  therefrom,  their 
acts,  though  wrongful  or  negligent,  are 
to  be  treated  as  the  act  of  the  defendant 
company,  being  in  furtherance  of  its 
business,  since  it  is  only  when  the  em- 
ployee abandons  his  duty  and  willfully 
becomes  a  wrongdoer  that  the  employer 
is  exempt  from  all  responsibility  for 
the  wrongful  act,  it  was  held  by  the 
Court  of  Appeals  of  Maryland  (99 
A.  991).  In  action  for  injuries  to  realty 
by  cutting  trees  therefrom  in  construc- 
tion of  telegraph  line,  the  owner  was 
entitled  to  show  depreciation  of  the 
value  of  the  property  resulting  from  the 
trespass  by  showing  its  value  before 
the  trespass  and  its  value  thereafter. 

Negligence    of    Fellow    Employees. — 

Where  a  power  company  did  not  have 
any  rule  that  an  employee  taking  an 
order  relative  to  the  cutting  of  current 
from  a  line  should  report  to  the  person 
giving  the  order  what  had  been  done,  a 
lineman's  mere  knowledge  of  the  ab- 
sence of  such  a  rule  did  not  charge  him 
with  assumption  of  the  risk  which  he 
encountered  in  going  near  a  line  of  the 
company  that  his  superintendent  had 
ordered  cut  out,  nor  would  such  mere 
knowledge  be  inconsistent  with  a  finding 
that  he  did  not  assume  the  risk,  the  Su- 
preme Court  of  Vermont  held  in  Sum- 
merskill  versus  Vermont  Power  Manu- 
facturing Company  (99  A.  1017).  A 
lineman  did  not  therefore  assume  the 
risk  of  injury  in  approaching  a  line  be- 
cause he  had  been  near  a  substation 
while  his  superintendent  was  inside  tel- 
ephoning and  waiting  to  have  the  cur- 
rent cut  off  from  that  line.  An  em- 
ployee does  not  assume  extraordinary 
risks  which  he  understands,  and  has  a 
right  to  understand,  do  not  exist. 
Where  the  work  a  power  company's 
lineman  was  engaged  in  was  that  of 
construction  or  reconstruction,  not  of 
mere  operation  of  the  company's  sys- 
tem, consisting  of  the  removal  of  high- 
tension  lines  from  one  side  of  a  high- 
way to  the  other,  the  safe-place  doctrine 
applied,  and  in  entering  upon  the  work 
of  attempting  to  cut  out  the  current 
from  a  line  other  employees  of  the 
power  company  were  not  fellow  em- 
ployees of  the  lineman  in  such  sense  as 
to  make  the  fellow-employee  doctrine 
applicable,  but  stood  in  the  place  of  the 
employer  in  performing  a  non-delegable 
duty.  Where  the  fellow-employee  doc- 
trine does  not  apply,  the  maxim  that  the 
principal  must  respond  is  applicable. 
The  lineman  of  a  power  company  who 
recovered  verdict  for  $7,500  for  an  elec- 
tric shock  received  from  a  high-tension 
wire  was  a  high  school  graduate  and 
had  graduated  from  the  department  of 
applied  sciences  of  a  university,  where 
he  had  studied  electrical  engineering. 
When  injured  he  was  a  healthy  and  in- 
telligent young  man,  twenty-three  years 
of  age,  and  the  shock  not  only  initiated 
a  condition  of  traumatic  neurasthenia, 
hut  gave  rise  to  an  uncontrollable  dread 
on  his  part  when  in  the  presence  of 
high-tension  wires  that  was  likely  to 
impair  his  capacity  in  doing  electrical 
work.     Verdict  held  not  to  be  excessive. 


Commission 
Rulings 

Important  decisions  of  various  state 
bodies  involving  or  affecting  electric 

light  and  power  utilities. 


Indiana  Commission  Cases. — The  new 
Public  Service  Commission  of  Indiana 
has  issued  a  resume  of  pending  cases 
with  a  brief  classification.  The  com- 
mission, under  its  first  four  years,  from 
May  1,  1913,  handled  many  rate  cases 
of  electrical  utilities  and  numerous 
merger  cases.  The  new  commission 
finds  that  many  such  cases,  however, 
remain.  The  summary  shows  fifty- 
seven  pending  cases  of  different  char- 
acter, which  alone  probably  will  require 
more  than  a  year's  time  of  the  commis- 
sion and  its  staff.  In  public  utilities  the 
docket  shows  that  there  are  pending 
fifteen  cases  involving  physical  connec- 
tion of  telephones,  thirty-eight  tele- 
phone rate  cases,  twenty-one  water  rate 
cases,  five  water  service  cases,  fifty-two 
electric  light  and  power  rate  cases, 
eight  electric  service  cases  and  five  gas 
rate  cases.  Eleven  applications  for  au- 
thority to  issue  stocks  and  bonds  were 
pending  on  May  1,  1917,  besides  four- 
teen applications  to  surrender  fran- 
chises and  four  petitions  for  purchase 
and  sale  of  public  utilities  properties. 

Oklahoma  Valuation  Deferred. — Com- 
missioner Russell  of  the  Corporation 
Commission  of  Oklahoma  announces 
that  no  immediate  valuation  will  be 
made  of  the  Oklahoma  Gas  &  Electric 
Company  property.  A  statement  by 
him  is  in  part  as  follows:  "The  consti- 
tutional duty  with  which  the  commis- 
sion is  charged  of  valuing  this  plant  is 
in  nowise  met  or  changed  by  the  rate 
concessions  or  other  matters,  but  in  view 
of  the  fact  that  months,  or  possibly 
years,  will  be  required  to  make  valua- 
tions of  all  public  utilities,  the  commis- 
sion feels  it  can  best  serve  the  public 
interest  as  a  whole  by  proceeding  first 
with  the  valuation  of  the  property  of 
such  companies  as  have  been  unable  to 
make  rates  satisfactory  to  their  cus- 
tomers. Labor,  fuel  and  machinery  are 
costing  from  25  per  cent  to  100  per  cent 
more  now  than  in  the  very  recent  past. 
The  taxes  of  this  company  for  the  com- 
ing year  will  be  higher,  its  assessment 
having  been  raised  $325,000  above  that 
of  the  current  year,  or  approximately  13 
per  cent.  The  agreement  which  the 
company  has  signed  for  a  10  per  cent 
reduction  in  price  of  electricity  (now 
effective)  and  an  additional  10  per  cent, 
effective  in  January  next,  is  a  very  sub- 
stantial reduction  indeed,  in  the  face  of 
the  advancing  prices  everywhere.  With 
these  two  reductions  in  effect,  the  maxi- 
mum domestic  rate  will  be  7.2  cents  per 
kilowatt-hour  (net)  and  the  minimum 
rate  will  be  67%  cents  per  100  kw.-hr. 
To  encourage  the  hope  that  these  rates 
can  be  cut  in  two  by  valuation,  or  any 
other  process,  must  lead  to  inevitable 
disappointment." 


( 'urrent  News 
and  Notes 

Timely  items  on  eleel  ricnl  huppi  • 
throughout   the  world,  togcthi  r  «  ith 
l.i icf  Dotca  "i  general  interest . 


Increase  in  Stock  of  Hartford   I  le< 
tiii    i  ight  Company.    Capital  stock  of 

the     Hartford     (Conn.)     Electric     Light 
Company   will    be   Increased    from 
600,000  to  16,000,000. 

"More  than  SOOQ   i  tea  tor   Electric- 

ity." — The  Societj  for  Electrical  Devel- 
opment has  issued  a  booklet  listing 
more  than  3000  applications  of  electrical 

energy  in  109  trades  and  industries. 
The  booklet  is  one  of  a  series  to  In- 
issued    in    connection    with    the    soeiei  \  ' 

"Keep  Business  Going"  campaign. 

Lighting  Contract  In  Dayton,  Ohio.— 
W.  .1.  Hagenah  of  Chicago  has  been  con 
ferring  with  representatives  of  the  city 
of  Dayton  and  the  Dayton  Power  & 
Light  Company.  He  has  been  employed 
by  the  city  to  make  a  physical  inspec- 
tion of  the  lighting  company  property 
before  execution  of  a  contract  for  street 
lighting. 

"Business  Must  Go  On." — Under  this 
slogan  the  Citizens'  Electric  Company 
and  other  utilities  of  Hot  Springs,  Ark., 
tell  their  community  in  full-page  adver- 
tisements in  the  daily  newspapers  that 
never  in  the  history  of  the  world  was 
a  nation  called  upon  to  perform  so  gi- 
gantic a  task.  The  advertisements  show 
the  great  demands  which  will  be  made 
upon  all  classes  to  participate  in  world- 
wide duties,  and  say  that  it  is  the  height 
of  folly  even  to  think  of  hard  times  in 
this  era  of  great  prosperity. 

Plan  Permanent  Exposition  in  New 
York. — The  Bronx  International  Expo- 
sition, commemorating  the  tercentenary 
of  the  settlement  of  the  Bronx  Borough 
of  New  York  City,  will  be  opened,  it  is 
announced,  on  May  30,  1918.  It  will  be 
at  the  East  177th  Street  subway  station 
and  the  Bronx  River,  New  York  City, 
on  a  tract  of  twenty-five  acres.  New 
effects  in  the  science  of  illumination 
will  be  introduced,  and  it  is  expected 
that  W.  D'A.  Ryan  will  have  charge  of 
the  development  of  this  feature.  The 
exposition  will  be  permanent.  Over  100 
buildings  are  planned.  The  general 
style  of  architecture  will  be  Spanish 
colonial. 

Water  Power  in  Sweden. — United 
States  Consul  General  H.  W.  Harris 
writes  from  Stockholm,  Sweden,  that  of 
the  available  water  power  in  Sweden, 
estimated  at  6,000,000  hp.,  about  15  per 
cent  is  in  use.  The  number  of  plants 
in  operation  or  in  process  of  construc- 
tion in  1915  was  453.  Water  power  is 
employed  to  produce  approximately  one- 
half  the  total  annual  value  of  Swedish 
manufacture.  Among  the  industries 
using  it  in  1915  were  the  following: 
Timber  and  pulp,  260,000  hp.;  iron, 
235,000;  electrochemical,  90,000,  and 
textile.  40,000.     The  total  power  devel- 
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(  In    advice   of  conn    el    t  lie   city    of    Wti 

mington,  I  'el..  Is  at  ranging  to  colled  ■ 
franchise  tax  from  the  Wilmington  A 
Philadelphia  Traction  Company  for 
electric  light   and   power    generated  at 

the    company's     local     station    and    sold 
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ergy   is    taxable,    ma    iniicb    a      t  In-    COS 
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and  it   is  immaterial  whether  t  hi-  energy 

generated  is  disposed  of  in  or  out  of 

the  city.  The  compain,  on  the  other 
hand,  has  disputed  the  assessment  with 
the   contention    that    the    phrase   "within 

the  city  of  Wilmington,"  as  used  in  the 
contract  between  the  company  and  the 
city,  signifies  distinctly  within  the  city 
boundaries. 

Unusual  Accident. — At  Logan,  W.  Va., 
an  automobile  crashed  into  a  telephone 
pole  carrying  a 
heavy  load.  The 
car  struck  the  pole 
with  such  force 
that  a  20-ft.  (6-m.) 
section  was  broken 
out  of  the  pole  just 
above  the  ground 
line.  This  part  of 
the  pole  fell  across 
the  top  of  the  car 
and  remained  se- 
c  u  r  e  1  y  balanced 
there,  as  the  illus- 
tration shows.  The 
upper  10-ft.  (3-m.) 
section  of  the  pole, 
relieved  of  its 
former  support, 
dropped  down  and 
alighted  squarely 
upon  a  messenger 
wire  which  was 
strung  above  the 
street  at  a  less 
height.  There  the 
piece  of  pole  remained  in  an  upright 
position.  The  photograph  was  supplied 
by  C.  W.  De  Forest,  Union  Gas  &  Elec- 
tric Company  of  Cincinnati. 

Commissions  Should  Decide,  Gov- 
ernor Whitman  Holds. — Governor  Whit- 
man of  New  York  State  has  vetoed 
the  Baxter  bill  providing  that  in  rate- 
making  for  telephone  and  telegraph  cor- 
porations the  Public  Service  Commis- 
sion, Second  District,  should  "take  into 
consideration  a  reasonable  average  re- 
turn upon  the  value  of  all  the  property 
actually  used  in  the  public  service  with- 
in the  State."  The  Governor  said:  "It 
seems  to  me  that  this  is  a  question 
which  the  Legislature  should  leave  to 
the  sound  discretion  of  the  Public  Ser- 
vice Commission.  A  corporation  is  pro- 
tected by  the  provisions  of  the  Consti- 
tution of  the  United  States,  in  that  its 
rates  cannot  be  so  reduced  that  it  fails 
to  receive  a  reasonable  return  on  the 
value  of  its  property,  and,  as  I  have 
said,  the  question  of  the  rule  to  be  ap- 
plied should  be  left  to  the  commission 
and  the  courts,  not  prescribed  by  law." 
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Pittsburgh  Section,  I.  E.  S.— On  .lime 
8  the  Pittsburgh  Section  of  the  Illumi- 
n.it in!'     Engineering    Society    held    its 
June  meeting.     Robert    Garland 
on  the  subject  of  "Daylight  Saving." 

Dallas     Electric     Club     and     Jovial 

League. — J.  G.  Barrett,  illuminatu 
gineer    of    the    Texas    Power    &     Light 
Company,  addressed  the  Dallas  Klectric 
Club  and  Jovian  League  on  the  subject 
of  illumination  on  June  4. 

Los  Angeles  Section,  A.  I.  E.  E. — 
"Insulators  and  Insulator  Design,"  by 
C.  P.  Leibold,  engineer  of  the  Ohio 
Brass  Company,  was  the  subject  of  the 
recent  meeting  of  the  Los  Angeles  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers. 

San  Francisco  Electrical  Development 
and  Jovian  League. — At  the  June  6 
meeting  of  this  league  Dr.  Thomas  Ad- 
dison, Pacific  Coast  manager  of  the 
General  Electric  Company,  delivered  an 
address  on  "The  War's  Effect  on  the 
Electrical    Business." 

Illinois  Contractors'  Midsummer  Meet- 
ing. —  The  Illinois  Electrical  Con- 
tractors' Association  will  hold  its  mid- 
summer meeting  at  Peoria,  June  22  and 
23.  Col.  Robley  Steames,  of  New 
Orleans,  president  of  the  National  Elec- 
trical Contractors'  Association,  will 
attend. 

The  Radio  Club  of  America. — A  meet- 
ing of  the  club  was  held  on  June  15  in 
the  Engineering  Building,  Columbia 
University,  New  York  City.  Arthur  A.  I 
Hebert,  general  manager  of  the  Ameri-  ! 
can  Radio  Relay  League,  presented  a 
paper  on  "Past  and  Future  of  the 
American  Radio  Amateur." 

Pittsburgh  Section,  A.  I.  E.  E.— The 

final  meeting  of  the  season  of  the 
Pittsburgh  Section  of  the  American 
Institute  of  Electrical  Engineers  was 
held  June  12.  One  of  the  speakers  was 
L.  M.  Johnston,  general  manager  A.  M.  ' 
Byers  Company,  who  talked  on  "Selec- 
tive Conscription  and  What  It  Means." 
Capt.  Walter  Krueger,  Third  Infantry, 
United  States  Army,  spoke  on  the  sub- 
ject of  "Our  Task." 

Association  of   Iron  and   Steel   Elec 
trical  Engineers. — The  regular  monthly 
meeting  of  this  association  will  be  helc 
at  Pittsburgh,  Pa.,  to-day,  June  16.   The 
paper  to  be  presented  at  this  meeting 
will  be  "By-product  Coke  Ovens  in  the 
Steel  Industry,"  by  James  Farrington. 
Count  Kosloff,  lieutenant-colonel  in  the 
Russian    army,   will    speak    during    the 
dinner  on  "New  Russia."    The  meeting: 
of  the  Philadelphia   Section  have  beei 
discontinued  until  after  the  annual  con- 
vention,  which   will   be   held    in    Phila- 
delphia on  Sept.  10  to  14,  inclusive. 
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'  W.  O.  Custer,  power  specialist  of  the 
Mansfield  Electric  &  Power  Company, 
has  been  appointed  manager  of  the 
Massillon  Electric  &  Gas  Company,  suc- 
l|"eeding  T.  O.  Kennedy. 

!  H.  Gordon  Gilpin,  formerly  assistant 
general  manager  of  the  Ohio  Electric 
Railway  Company,  has  been  promoted 
■to  the  position  of  general  manager,  with 
offices  at  Lima  and  Springfield,  Ohio. 

!  John  B.  Miller,  president  of  the 
i|Southern  California  Edison  Company, 
■Los   Angeles,   Cal.,   has  been   called   to 

Washington  as  one  of  the  executive 
V|Committee  of  five  to  finance  the  Ameri- 
can Red  Cross. 

C.  A.  Bergen,  formerly  with  the 
iiEmmanuel  properties  in  Texas,  has 
iljoined     the     Commonwealth     Light     & 

Power  organization  as  manager  of  the 
jjStearns  Lighting  &  Power  Company  at 
iLudington,  Mich. 

P.  B.  Rice  has  resigned  as  electrical 

engineer  of  the  United  Gas  &  Electric 

Engineering  Corporation  to  accept  the 
'.(position    of    mechanical    and    electrical 

lengineer  of  the  International  Railway 
>'|Company  at  Buffalo. 

F.  C.  Pratt,  assistant  electrical  engi- 
■neer  of  the  New  York  office  of  the 
jpoherty  Operating  Company,  has  been 
^appointed  manager  of  the  Alliance  Gas 
p  Power  Company,  succeeding  W.  J. 
Hose,  who  resigned  to  enter  the  steel 
■business. 

J.  G.  Menut,  general  manager  of  the 
iClaremont  Power  Company,  Claremont, 
|N.  H.,  has  been  made  vice-president  of 
Jthe  Colonial  Power  &  Light  Company, 
■of  which  the  Claremont  concern  is  a 
Ibranch,  and  also  vice-president  and  a 
Imember  of  the  board  of  trustees  of  the 
IClaremont  company. 

Charles  F.  Lacombe,  who  has  for  the 

■  last  few  years  been  a  consulting  engi- 
Ineer  at  45  Broadway,  New  York  City, 
land  who  was  formerly  chief  engineer 
I  of   the    Department   of   Water    Supply, 

■  Gas  and  Electricity,  New  York,  is  now 

■  serving  in  the  Second  Provisional  Regi- 
ment,   Fifteenth    Company,    at    Platts- 

Iburg,  N.  Y.  He  has  qualified  as  a  cap- 
I  tain  of  engineers  and  expects  within  a 
1  few  days  to  take  up  his  military  duties 
I  at  Belvoir,  Va.  Mr.  Lacombe's  experi- 
I  ence  in  construction  and  operation  of 
[light  and  power  installations,  together 
i  with  his  service  in  the  city  of  New  York, 

should  be  of  value  in  his  new  work  in 
I  governmental  service. 

W.  R.  McCann,  valuation  engineer  of 
I  the  State  Public  Utilities  Commission 
I  of  Illinois,  has  been  appointed  electrical 
I  engineer  of  the  Emergency  Fleet  Corpo- 
[  ration  of  the  United  States  Shipping 
I  Board.  He  reported  for  duty  to  Gen- 
I  eral  Goethals  this  week.  Mr.  McCann 
i  prior  to  his  connection  with  the  Illinois 
j  commission  was  supervisor  in  the 
J  former  division  of  erection  of  the 
I  Isthmian  Canal  Commission,  where 
I  under  the  direction  of  the  electrical 
L  and  mechanical  engineer  of  the  com- 
I  mission  he  designed  the  electrical  trans- 
|  mission  system  of  the  Panama  Canal. 
•  Before  going  to  the  Isthmus  he  was  con- 
I  nected  with  the  Commonwealth  Edison 

Company  of  Chicago. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


A.  F.  Traver,  superintendent  of  the 
Dcmer  Gas  &  Electric  Light  Company, 
has  been  appointed  manager  of  the  Spo- 
kane Gas  &  Fuel  Company. 

Ainslie  A.  Gray,  formerly  managing 
editor  of  the  Electrical  Review  and 
Western  Electrician,  has  formed  a 
partnership  with  Charles  Benjamin, 
with  offices  at  608  South  Dearborn 
Street,  Chicago,  to  handle  technical 
and  trade  advertising.  Mr.  Gray  is  well 
known  in  technical  and  publication  cir- 
cles. Besides  being  a  member  of  vari- 
ous electrical  societies  and  past-presi- 
dent of  the  Electric  Club  of  Chicago, 
he  is  president  of  the  Associated  Busi- 
ness Papers,  Inc. 

T.  O.  Kennedy,  manager  of  the  Mas- 
sillon Electric  &  Gas  Company,  has 
been  appointed  superintendent  of  the 
Denver  Gas  Electric  Company,  suc- 
ceding  A.  F.  Traver.  Mr.  Kennedy  was 
graduated  from  the  University  of  Mis- 
souri in  1907,  when  he  entered  the 
Doherty  cadet  school  at  Denver.  The 
following  year  he  went  with  the  Mont- 
gomery (Ala.)  Light  &  Water  Works 
Company  in  the  gas  works  as  foreman, 
from  which  position  he  rose  to  assistant 
general  superintendent.  In  1910  he  was 
appointed  general  superintendent  of  the 
Lincoln  (Neb.)  Gas  &  Electric  Com- 
pany. During  January,  1912,  he  was 
sent  by  the  Doherty  organization  to 
Forsyth,  Mo.,  as  engineer  in  charge  of 
the  Ozark  Power  &  Water  Company's 
development  on  the  White  River,  where 
he  remained  until  the  fall  of  1913,  when 
he  was  called  to  New  York.  The  fol- 
lowing August  found  him  as  general 
manager  of  the  Massillon  property. 

William  J.  Rose  has  resigned  as  treas- 
urer and  general  manager  of  the  Alli- 
ance Gas  &  Power  Company  to  enter 
business  for  himself.  He  has  been  very 
prominently  connected  in  all  work  in  the 
electrical  and  gas  industry  and  in  both 
national  and  state  associations.  He 
was  president  of  the  Ohio  Electric  Light 
Association  in  1915-1916  and  is  now 
chairman  of  the  executive  committee  of 
this  association.  Mr.  Rose  took  a  very 
active  interest  in  the  civic  development 
of  Alliance  as  well  as  being  financially 
interested  in  a  number  of  its  industries, 
lie  is  at  present  president  of  the  Ro- 
tary Club,  director  of  the  Country  Club, 
director  of  the  Merchants  and  Manufac- 
turers' Club  and  past-president  of  the 
Chamber  of  Commerce.  The  employees 
of  the  Alliance  Gas  &  Power  Company, 
at  a  farewell  banquet,  presented  Mr. 
Rose  with  a  massive  table  lamp  as  a 
token  of  their  appreciation  of  his  work 
with  them.  Mr.  Rose  went  to  Alliance 
in  1908  as  superintendent  and  was  soon 
thereafter  made  manager. 


Frank  L.  Perry,  Baltimore,  Md.,  who 
for  a  number  of  years  was  business 
manager  for  the  Western  Electrician 
of  Chicago,  has  been  made  a  merit 
member  of  the  Electric  Club-Jovian 
League  of  Chicago. 

N.  C.  Draper,  manager  of  the  Sioux 
Falls  (S.  D.)  division  of  the  Northern 
States  Power  Company,  has  been 
elected  president  of  the  South  Dakota 
Electrical  Association.  Mr.  Draper  be- 
came connected  with  Sioux  Falls  light- 
ing interests  in  1911,  when  he  was  ap- 
pointed manager  of  the  Sioux  Falls 
Light  &  Power  Company,  the  predeces- 
sor of  the  Northern  States  Power  Com- 
pany. For  a  time  he  was  master  me- 
chanic of  the  Central  Railway  Com- 
pany of  Peoria,  111.,  from  which  he  rose 
to  be  superintendent  of  the  Peoria  & 
Pekin  Terminal  Railway  Company.  He 
was  later  vice-president  and  general 
manager  of  the  Eastern  Wisconsin  Rail- 
way &  Light  Company  of  Fond  du  Lac, 
Wis.  He  was  next  connected  with  the 
Zanesville  (Ohio)  division  of  the  Colum- 
bus, Newark  &  Zanesville  Electric  Rail- 
way, which  supplies  Zanesville  with 
lighting,  and  from  there  he  went  to 
Sioux  Falls. 

Obituary 

Arthur  Gunn,  who  met  his  death  on 
May  24  by  the  overturning  of  his  auto- 
mobile,   was   one   of   the   founders   and 
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ARTHUR  GUNN 

first  president  of  the  Northwest  Elec- 
tric Light  &  Power  Association.  Mr. 
Gunn  was  born  in  Maysville,  Ky., 
March  21,  1866.  In  1888  he  was  grad- 
uated from  Park  College,  in  Kansas 
City,  Mo.,  after  which  he  went  to  the 
State  of  Washington,  where  he  started 
the  Kelso  Courier.  From  1892  to  1894 
he  was  engaged  in  banking  in  Wenat- 
chee  and  in  1896  organized  in  that 
place  what  was  known  as  the  Pioneer 
Ditch  Company.  About  twelve  years 
ago  he  formed  the  Wenatchee  Electric 
Company,  which  was  later  incorporated 
as  the  Wenatchee  Valley  Gas  &  Elec- 
tric Company,  of  which  he  was  presi- 
dent at  the  time  of  his  death.  Mr.  Gunn 
took  more  than  usual  interest  in  civic 
affairs  and  was  to  be  found  on  the 
governing  boards  of  most  of  the  local 
civic  institutions. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 

and   Supplies      Notes   On    Industrial    Activities   and    Busine8S    Methods 


WAR  DEMAND  OF  GOVKRNMKNT 

WILL  UNDOUBTEDLY  BE  LARGE 

Military  and  Naval  Appropriation  Bill  Before  House 

of    Representatives    Includes   an    Item   of 

$5,900,000  for  Searchlamps 

Government  orders  for  electrical  goods  for  war  purposes 
will  undoubtedly  reach  ■  very  large  total  aside  from  the 
demand  otherwise  created  by  the  war.  While  no  figures  are 
available  showing  how  much  the  government  intend 
expend  on  electrical  equipment,  the  figure  of  $6,900,000  for 
searchlamps,  included  in  the  House  military  and  naval  ex 
pense  bill,  is  significant. 

In  view  of  the  available  capacity  for  searehlainp  produc- 
tion this  figure  is  considerable.  It  is  not  known  whether 
the  appropriation  includes  the  necessary  auxiliary  electrical 
equipment.  Field  lamps  of  the  nature  used  abroad  and  also 
used  by  American  forces  in  the  Mexican  punitive  expedition 
are  supplied  with  energy  from  gasoline-driven  generators. 


SCARCITY  OF  STEEL  MAY 

AFFECT  1918  FAN  DESIGN 

Cast-Iron    Product   Seems   Likely   to   Supersede   the 

Pressed  Steel  Which  Is  Now  Turned  Out 

by  Most   Manufacturers 

Scarcity  of  raw  materials  is  liable  to  have  a  much  more 
than  temporary  effect  in  the  electrical  market.  Particular 
reference  is  had  at  this  time  to  electric  fans.  Most  manu- 
facturers are  turning  out  at  present  a  pressed-steel  fan. 
There  has  been  great  difficulty  in  getting  steel  this  year, 
but  the  anticipated  action  of  the  government  in  commandeer- 
ing a  very  substantial  part,  perhaps  50  per  cent,  of  the  steel 
output  of  the  country  may  seriously  embarrass  manufac- 
turers should  they  continue  the  manufacture  of  the  same 
types. 

It  seems  quite  likely,  therefore,  that  the  1918  design  of 
electric  fans  will  show7  a  predominating  use  of  cast  iron. 
Some  manufacturers  are  now  using  cast  iron,  and  there  is 
no  doubt  that  this  number  will  be  materially  increased 
before  another  season  rolls  by. 

The  use  of  cast  iron  in  place  of  pressed  steel  will,  of 
course,  reduce  the  cost  of  manufacture  somewhat  and  will 
consequently  help  materially  to  prevent  the  price  of  fans 
from  advancing  very  much. 


DEMAND  FOR  PASSENGER 

ELECTRICS  MAINTAINED 

Business  Stimulated  in  Spite  of  Increase  in  Price — 

High    Cost   of    Labor   and    Materials    Will 

Force  Another  Advance   Soon 

Contrary  to  the  general  rapid  decline  in  the  gasoline 
pleasure-car  business,  the  demand  for  electric  pleasure  cars 
has  kept  up  remarkably  well,  and  while  in  comparison  with 
last  year  there  is  probably  no  appreciable  increase,  it  must 
be  remembered  that  during  the  first  quarter  of  the  current 
year  the  demand  for  these  cars  was  decidedly  below  that  of 
last  year.  Since  then,  however,  business  has  picked  up,  and 
during  last  month  it  was  particularly  good,  although  some 
of  the  more  prominent  manufacturers  had  put  into  effect  a 
price  advance  about  the  first  of  May. 

Distributers  and  manufacturers  of  electric  vehicles  are 
optimistic   over  the   existing   situation.      Higher   prices   for 


-line  ears  are  foreseen,  and  this  i:  expected  l"  acl  in  fa- 
vor of  the  electric.  Furthermore,  there  1  a  feai  among  gas- 
oline ear    men    that    the   government    may    follow    the   lead    of 

England  and  frame  m  commandeering  ga  olinc  vehicles  for 

military  purposes.      In  this  event,  of  course,  the  sale  of  elec- 
would  he  greatly  increased  for  local   u   e. 
Already  some  of  the  cars  have  been  advanced  around 
and    within    a    few    days    another    advance,    probably    in    the 

neighborhood  of  $100,  is  expected.  Manufacturers  have 
made  every  effort  to  keep  the  price  down,  feeling  that  a 
popular-priced  car  would  appeal  more  to  the  general  public. 
However,  it  has  not  been  possible  to  withhold  an  advance 
any  longer  without  sacrificing  quality.  Labor  and  materials 
have  advanced  to  such  an  extent  that  a  price  increase  be- 
came necessary. 


JOBBERS'  INVESTMENT  IN 

STOCK  MORE  THAN  DOUBLED 

Average  Advance  in   Supplies,  Volume  for  Volume, 

Around  50  per  Cent  in  the  East,  While  Stocks 

Increase  in  Amount  40  per  Cent 

Not  only  have  jobbers  been  required  to  carry  a  stock  of 
late  greatly  in  excess  of  normal — in  fact,  an  excess  on  the 
average  of  40  per  cent  in  the  East  was  shown  in  the 
Electrical  World  for  last  week — but  they  have  been  re- 
quired to   carry   this   stock   when   prices   have   been   rising 


Dollars     per    1000   Feet. 
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CHART  SHOWING  RAPID  ADVANCE  IN  COST  OF  TWO  MAJOR  ITEMS 

IN    JOBBERS'   STOCKS 

(Conduit  has  advanced    171    per  cent   in   thirty-two  months:    wire, 

though  lower  now,  did  increase  93  per  cent) 

until  they  are  considerably  greater  than  they  were  two  years 
ago.  A  further  canvass  of  Eastern  jobbers  shows,  as  with 
stock,  a  great  discrepancy  in  the  figures.  On  the  average, 
however,  electrical  supplies  have  advanced  in  the  last  two 
years  in  the  neighborhood  of  50  per  cent.  In  other  words, 
a  jobber  with  the  same  volume  of  stock  now  that  he  had  two 
years  ago  would  probably  find  that  he  had  50  per  cent  more 
capital  tied  up  in  stock  than  he  did  in  the  late  spring  of  1915. 

Since,  however,  the  average  condition  revealed  was  a 
surplus  stock  of  40  per  cent,  then  it  becomes  evident  that 
the  jobbers'  additional  investment  in  stock  on  which  there  is 
no  return  is  not  50  per  cent  on  the  average,  but  110  per  cent. 

The  figures,  of  course,  are  based  entirely  on  the  results  of 
the  canvass  of  the  Eastern  supply  men,  but,  as  was  pointed 
out  in  the  Electrical  World  last  week,  it  is  doubtful  if 
conditions,  except  in  isolated  cases,  are  any  better  in  any 
section  of  the  country.  In  fact,  on  the  Pacific  Coast  there 
are  good  reasons  to  believe  that  the  jobbers'  additional  in- 
vestment in  stock  is  much  more  than  110  per  cent  because 
they  have  had  to  stock  up  more  heavily  than  houses  nearer 
the  source  of  supply. 

Prices  of  electrical  supplies  began  to  advance  along  in 
1915  and  since  that  time  have  continued  to  show  increases. 
Prices  for  two  of  the  major  items,  rubber-covered  wire  and 
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metallic  conduit,  covering  the  period  of  price  increase  up  to 
the  present,  are  shown  graphically  in  the  accompanying 
diagram.  All  supplies,  of  course,  have  not  advanced  so 
rapidly  or  as  much  as  have  these  two,  but  with  the  excep- 
tion perhaps  of  incandescent  lamps  there  is  hardly  a  line  of 
general  electrical  supplies  that  has  not  increased  in  price 
once  or  more  in  the  past  two  years. 

Naturally  this  has  had  its  effect  on  the  jobbing  trade.  It 
has  meant  that  a  considerably  greater  volume  of  business 
has  been  done  on  credit.  It  has  also  caused  jobbers  gener- 
ally to  be  much  more  cautious  than  formerly.  Practically  to 
double  the  investment  in  stock  when  it  is  well  understood 
that  50  per  cent  is  represented  entirely  by  an  increased  value 
that  will  vanish  as  conditions  approach  normal  has  placed 
the  trade  in  a  peculiar  position. 


tiibuting   copies    in    Russia    and    in    Spanish-speaking   coun- 
tries.    This  is  in  line  with  recommendation   (a). 

Very  little  so  far  has  been  done  in  the  United  States  to 
prepare  for  the  competition  in  the  world's  foreign  trade  that 
is  to  follow  the  war.  Little  strong  co-operative  effort  is 
being  made  to  place  American  goods  as  such  on  the  markets 
of  the  world. 


NEED  OF  STANDARDIZATION  IN 

FOREIGN  TRADE  COMPETITION 

English     Manufacturers     of     Engineering     Products 

Foresee  the  Necessity  for  Standard 

Specifications 

To-day  the  foreign  trade  of  the  world  belongs  to  that 
nation  that  can  supply  and  will  supply  the  goods.  After 
the  war  a  different  condition  will  exist.  Then  there  will  be 
more  manufacturing  facilities  available.  Then  there  will 
be  competition  to  obtain  foreign  trade  to  keep  the  factories 
at  home  running.  So  great  will  be  the  competition  that 
everything  will  be  done  to  lower  the  cost  of  production. 

Quantity  production  will  be  one  way  to  lower  cost,  and 
perhaps  the  greatest.  This  demands  two  things:  (1)  quan- 
tity sales,  and  (2)  standardization.  This  is  true  whether  it 
be  for  an  individual  manufacturer  or  for  a  group  of  manu- 
facturers. It  must  therefore  be  easy  to  sell  the  goods.  The 
proposition  must  be  cut  and  dried  so  that  time  will  not  be 
lost  in  specialty  sales.  In  the  foreign  markets,  therefore, 
standardization  of  goods  will  be  a  very  important  factor. 
It  will  be  necessary,  furthermore,  for  the  manufacturers 
of  every  nation  to  stick  together.  When  the  attention  that 
England  and  Germany  and  France  are  giving  to  the  after- 
war  trade  in  foreign  markets  is  noticed  and  studied,  it  will 
be  seen  that  when  the  war  is  over  it  will  not  be  the  indi- 
vidual manufacturer's  motor  or  switch,  etc.,  that  is  sold,  but 
an  English  motor,  a  German  transformer,  etc. 

The  Germans  have  their  unions  for  promoting  sales.  Eng- 
land has  caught  the  spirit,  and  through  the  British  Engi- 
neering Standards  Committee  has  standardized  on  British 
equipment,  and  realization  of  this  as  a  factor  in  the  foreign 
market  has  not  been  lost.  Believing  that  urgent  steps  are 
needed  to  assist  British  engineering  manufacturers  in  com- 
peting successfully  in  foreign  markets,  this  committee  has 
made  the  following  recommendations: 

"(a)  That  the  specifications  of  the  British  Engineering 
Standards  Committee,  or  at  least  the  more  important  of 
them,  should  be  at  once  translated  into  French,  Spanish  and 
Russian,  with  metrical  equivalents  for  the  British  measure- 
ments and  formulas. 

"(b)  That  local  committees  of  engineers  and  traders  in 
close  touch  with  the  main  committee  in  London  should  be 
I  formed  at  about  twelve  important  trading  centers — for  ex- 
ample, in  the  Argentine,  Brazil,  Canada,  Chile,  China,  India, 
Peru,  Portugal,  Russia,  South  Africa,  Spain,  Uruguay. 

"(c)  That  the  price  of  all  our  publications,  whether  in 
English  or  the  other  languages,  should  be  largely  reduced, 
viz.,  to  about  1  shilling  (24  cents)  a  copy  or  its  equivalent  in 
'     foreign  moneys. 

"(d)  That  the  local  committee  should  have  as  chairman 
the  British  consul  or  other  government  representative." 

The  British  government  has  decided  to  give  its  assistance 
|  in  carrying  these  investigations  into  effect.  The  British 
Foreign  Office  and  the  Board  of  Trade  have  decided  to  sup- 
port the  new  venture  through  their  officials,  and  the  British 
treasury  has  given  valuable  financial  assistance. 

Already  a  start  has  been  made  on  these  recommendations 
by  British  manufacturers.  The  British  Electrical  and  Allied 
Manufacturers'  Association,  beginning  with  the  March 
issue,  is  translating  Beama,  the  official  monthly  publica- 
tion of  the  organization,  into  Russian  and  Spanish  and  dis- 


COPPER  AND  INSULATED 

WIRE  MARKET  CONDITIONS 

Low-Priced  Stocks  in  Hands  of  Jobbers  Pretty  Well 

Disposed  of,  so  that  Present  Sales  Are  Based 

on  Current   Market  Prices 

BY    M.   A.   OBERLANDER 
Supply  Sales  Manager   Western    Electric  Company,    [n< 

The  copper  market  seems  to  be  more  active,  bar  copper 
being  quoted  at  32  cents  and  32  V2  cents  a  pound.  With  the 
demand  keeping  up,  there  is  every  indication  that  we  shall 
have  a  stable  market,  though  of  course  at  times  there  may 
be  some  slight  fluctuations.  Taking  all  conditions  into  con- 
sideration, it  would  appear  that  prices  on  copper  will  remain 
firm  for  some  time  to  come. 

From  all  indications  the  low-priced  stocks  of  insulated 
wire  in  the  hands  of  the  jobbers  have  been  pretty  well  dis- 
posed of,  and  it  would  seem  that  most  of  the  sales  now 
made  by  jobbers  are  based  on  wire  bought  at  approximately 
present  market  prices. 

It  appears  from  investigations  that  have  been  made  of 
the  prices  now  quoted  to  consumers  that  they  are  more  in 
line  than  those  quoted  some  six  months  ago,  when  the  cost 
of  the  material  in  the  hands  of  the  jobbers  varied  consider- 
ably. Taking  into  consideration  the  likelihood  of  the  con- 
tinued demand  for  insulated  wires  of  the  various  grades,  it 
would  seem  foolhardy  for  any  one  to  sacrifice  any  stock  that 
he  may  have  on  hand  which  was  purchased  at  a  lower  price 
than  the  present  market.  Rubber-covered  wire  is  being 
quoted  in  large  quantities  on  the  38-cent  base. 


GENERAL  CONDITIONS 

IN  METALS  MARKET 

Lead  Has  Advanced,  While  Tin  Has  Receded  Some- 
what— Copper   Quotations   Higher 
on  Future  Deliveries 

Generally  speaking,  there  was  little  activity  in  the  several 
metals  markets  as  the  week  opened.  Lead  is  higher  than 
during  the  previous  week,  while  tin  is  somewhat  lower. 
Copper  is  firm,  with  slightly  higher  prices  prevailing  for 
future  deliveries. 

Reports  from  Washington  have  indicated  a  desire  on  the 
part  of  the  government  to  purchase  copper  on  the  basis  of 
cost  plus  a  reasonable  profit. 

Nominal  quotations  were  made  on  Monday  for  electrolytic- 
copper  as  follows:  June,  32.75  cents;  July,  31.75  cents;  third 
quarter,  31  cents,  and  fourth  quarter,  29.50  cents. 


NEW    YORK    METAL    MARKET    PRICES 

, June  4 — ^  , — June  11  -^ 

Selling  Prices  Selling  Price? 
Bid        Asked  Bid        Asked 

Copper:  £        s     d  £        s     d 

London,  standard  spot 130     0     0  130     0     0 

Prime   Lake    31.00  to  32.00t  31.00  to  32  001 

Electrolytic     32.50  to  33.00t  32.50  to  33  OOt 

Casting    30.50  to  31. 00t  30.00  to  31.00/ 

Copper  wire  base    37.00  to  38.00/  37.00  to  38  00  + 

Lead     10.00  11.00 

Nickel     50.00  50.00 

Sheet   zinc,    f.o.h.   smelter 19.00  19  00 

Spelter,    spot    9.55  to    9.67%  9.55  to    9.67% 

Tin.    Straits    61.50+  60.75  + 

Aluminum.  98  to  99  per  cent 5fi.00  to  58.00+  56.00  to  58.00 

OLD    METALS 

Heavy  copper  and   wire 28.00  to  28.50  28.00  to  2s  50 

Brass,   heavy    17.50  to  18.00  17.50  to  1  8  00 

Brass,    light     14.25  to  14.75  14.50  to  1  1  7:, 

Lead,  heavy    9.25  to    9.75  10.00  to  10.25 

Zinc,    scrap     7.25  to    7.50  7.25  to    7.50 

fNominal. 
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Current  Prices  of  Electrical  Supplies 

NKW  YORK  AND  CHICAGO  QUOTATIONS 

'l'lic  Dlicei  quoted  IXC  those  prevailing  in  stand. ml  package  01  ■pecified  lots  on  apparatus  and  ap- 
pUancei  m  Eaetern  and  Middle  watt  market  H  the  beginning  <>i  bueinesi  on  Monday  oi  tins  week. 
I'hiy  .in-  in  el]  cesei  the  net  pricee  01  price  ubj  C(  to  diecountl  from  standard  lists  to  contractors, 
centre]  itetione,  deelere  end  othera  engaged  In  the  resale  of  such  goods, 

Pricei  In  Southern  end  Other  nearby  markets  will  rule  about  the  same  as  those  in  the  Middle 
West,  although  alight  modification!  to  cover  Increaaed  freight  and  local  demands  should  be  expected. 
In  the  Pel  Wee(  and  on  the  Pacific  Coast  the  prevailing  prices  are  naturally  higher,  covering  as  they 
must  Increaaed  freight  end  the  necessity  of  larger  stocks  with  increased  interest  and  warehouse 
chargei  on  aCCOUnl  0]  the  dittencee  from  sources  of  supply,  infrequent  turnover  of  stock  and  uncer- 
tainty as  to  delivery  of  goods  in  transit.  Moreover,  the  Far  West  presents  a  wide  variation  in  demand 
due  to  a  small  population  spread  over  a  wide  area  in  agricultural  and  mining  communities,  as  con- 
tested with  the  denser  population  of  the  East  and  Middle  West,  their  nearness  to  the  source  of  supply, 
the  more  frequent  turnover  in  stocks  and  the  constant  demands  which  arise  in  industrial  centers. 

The  variation  in  prices  may  be  due  to  the  difference  in  grade  of  products  made  by  different  manu- 
facturere,  to  local  conditions  or  to  both. 


ARMORED      CONDUCTORS,      FLEXIBLE 
STEEL 

BingU  -Conductor 

List,  per 

B    I   8.  Slse  i Ft. 

No.     14     solid J61.00 

No.     12     solid 71.00 

No       Id     solid 90.00 

No.        8     solid 106.00 

6     solid 1  15.00 

No.     10     stranded 95.00 

No       s    stranded 115.00 

No       6    stranded 160.00 

No.        ■!     stranded 205.00 

No.        2     stranded 266.00 

No.        1      stranded 315.00 

Twin-Conductor 

No       1  1      solid 104.00 

No.      12      solid 135.00 

No.      10     solid 

No.       8     stranded 235.00 

No        6     stranded 370.00 

No.       4     stranded 575.00 


BATTERIES,     DRY 

NKW     YORK 


Bach  Nel 
Less  than  1  2 
12    to    50     • 
50   to   barrel 
Barrel     Iota    . 


No.  6 
Regular 

$0.35 
.30 
.28 

,2  1 


■   HICAGO 


No.  6 
Each  Net  Regular 

Less  than  12    .  .  .  $0.35 

12    to    30     .30 

.",0   to  barrel    255  to  .28 

Barrel    lots    24    to  .24% 


No.  6 

I^nitor 

$0.35 

.30 

*s    to. 29 

25 


No.  6 
Ignitor 
$0.35 
.30 
85  to  .29 
5     to. 25% 


CONDUIT,     METALLIC     FLEXIBLE 


NET    PRICE    AND    DISCOUNT    PER    looo 
FT       Ni:\\    FORK 

Single-C onductor 

No.   14   solid  : 

Less    than    coil     +10%  to  $54.90  Net 

Coil    to    1000    ft ."',  to     18.80  Nel 

No.    12   solid  : 

Less    than    coil     +10%  to    63.90  Nel 

Coll    to    1000    ft 39?  to    56.80  Nel 

Twin-Conductor 

No.    14   solid  : 

Less    than    coil     +10%  to  $78.00  Net 

Coil   to   lono   ft 3%  to    7.".. 00  Net 

No.   12  solid  : 

l.,-.vs.   than     coil    +1H';  to  121.00  Net 

Coil   to    1000    ft ■'■• ,   to  ins. mi  Net 


I  >-  DISCOUNT— OHICAOO 

S  ingle -Conductor 

No.   14   solid  : 

Less    than    coil     +10% 

Coil    to    1000   ft 10% 

No.   12   solid: 

I^ess    than    coil     +10% 

Coil    to    1000    ft 10% 

Twin-Conductor 

No.   14  solid: 

Less    than    coil     +10% 

Coil    to    1000    ft 10% 

No.   12  solid  : 

Less    than    coil     +10% 

Coil   to   1000   ft 10% 


ATTACHMENT     PLUGS 

List  ranges  from  $0.22  to  $0  30  each. 
Standard   packages    from    1  no    to    250. 


DISCOUNT — NEW    YORK 

Less    than    1/5    std.    pkg....    +20%  to  12% 

1/5   to  std.   pkg 10%  to  20%, 

Std.    pkg 24%  to  34% 

DISCOUNT — CHICAGO 

Less  than  1/5  std.  pkg +10%  to  12% 

1/5   to  std.   pkg 10%  to  12% 

Std.    pkg.    .    .    34%  to  44% 


List  per 

Size,    In.                         Ft.  per  Coil  100  Ft. 

5/16 250  $5.00 

% 250  7.50 

' 100  10.00 

% 50  13.00 

1       50  21.00 

1  V4 50  26.00 

1"/. 25-50  35.00 

2      25-50  45.00 

2% 25-50  52.00 


I )  I SCOUNT — N  EW  Y( )  RK 

Less  than       Coil  to 
Coil  1000  Ft. 

%  -in.    single   strip 

%-in.  double  strip 

i/,-in.    single   strip.  .Net  to  10%      7%  to  20% 
%-in  double  strip.. Net  to    5 ';      4%  to  15% 


NET  PER   1000    FT.— CHICAGO 


Less  than 
Coil 
%-in.  single 

strip      .  .    $71.25  to  $75.00 
%-in.  double 

strip    ...      75.00  to    78.75 
%-in.  single 

strip    ...      95.00  to  100.00 
%-in.  double 

strip    ..  .    100.00  to  105.00 


Coil  to 
1000  Ft. 

$60.00  to  $63.75 

67.50  to    71.25 

80.00  to    85.00 

90.00  to    95.00 


CONDUIT,      NON-METALLIC     FLEXIBLE 


Size,  in.  List,  per 

Foot 
7/32 $0,051/2 


.06 
.09 
.12 
.15 
.18 


Size.,  in     List,  per 
Foot 
1 $0.25 


1%. 
1%. 
1%, 
2.  .. 

2%. 


.33 

.40 
.47 
.55 
.65 


DISCOUNT— N  EW  YORK 


Less  Than 

$15  List 

Net  to  33%  % 


$15  to  $60 

List 
45%  to  50% 


$60  to  $150 

List 
53 7o  to  55% 


CONDUIT,     COUPLINGS     AND     ELBOWS, 
RIGID     IRON 


Curd   No.    88 


Size.    in. 

Vi 

%.... 

%  ■  •  •  • 

%  .  .  •  . 

1 

I  %  ...  . 

1  ',  .... 
2 

2  %  .... 
.'{ 


Conduit 
per  F 

$0 


List 
oot 
.08% 

08% 
•  08% 
.11% 
.17 
.23 

27% 

37 

.58% 
.76% 


Couplings,  List 
V* $0.05 


1.  . 
1V4. 
1% 

2.  . 
2% 

3.  . 


.06 
.07 
.10 
.13 
.17 
.21 
.28 
.40 
.60 


Elbows,  List 

$0.19 

.19 

.19 

.25 

.37 

.45 

.60 

1.10 

1.80 

4.80 


NET  PER  1000   FT.— CHICAGO 

Less  Than       $15  to  $60       $60  to  $150 
$15  List  List  List 

7/32-in. 

$36.67  to  $55.00      $27.50      $23.10  to  $24.75 
1;  -in. 

40.00  to    60.00        30.00        25.20  to    27.00 


DISCOUNT— NEW    YORK 

%  In.  to  %  In.      %  In.  to  3  In. 

Less  than   2500  lb.   6%  to    8%        8%  to  10% 

2500  to  5000  lb. . .    9%  to  11%     11%  to  13% 

(For   galvanized    deduct   six    points   from 

above  discounts.) 


DISCOUNT — CHICAGO 

y4  In.  to  %  In.  %  In.  to  3  In. 
Less  than 

2500    lb 3. 8%  to  5.8%    5.8%  to    7.83 

2500    to    5000   lb.6.8%  to  8.8%    8.8%  to  10.8% 

(For  galvanized  deduct  six  points  from 
above  discounts.) 

FLATIRONS 

NEW  YORK 

Net     $3.15  to  $3.50 

CHICAGO 
Net     $3.10  to  $3.85 


FUSES,     INCLOSED 

250-Volt                 Std.  Pkg.  List 

3-amp  to      30-amp 100  $0.25 

35-amp.  to     60-amp 100  .35 

65-amp.  to  100-amp 50  .90 

110-amp.  to  200-amp 25  2.00 

225-amp.  to  400-amp 25  3.60 

450-amp.  to  600-amp 10  5.50 

600-Volt 

3-amp.  to     30-amp 100  $0.40 

35-amp.  to     60-amp 100  .60 

65-amp.  to  100-amp 50  1.50 

110-amp.  to  200-amp 25  2.50 

225-amp.  to  400-amp 25  5.50 

450-amp.  to  600-amp.  ...  10  8.00 


DISCOUNT — NEW  YORK 

Less   than    1/5    std.    pkg 28% 

1/5   to  std.   pkg 38% 


DISCOUNT — CHICAGO 

Less  than  1/5  std.  pkg 

1/5   to   std.   pkg 


.28% 
.38* 
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FUSE    PLUGS 
3-Amp.  to  SO- Amp. 

NEW  YORK 

Per  100  Net 

Less   than    1/5    std.   pkg $5.75  to  $6.30 

1/5    to   std.    pkg 4.50  to    5.25 

Standard  package,  500.     List,  $0.07. 

CHICAGO 

Per  100  Net 

Less  than  1/5  std.  pkg $6.25 

1/5    to    std.    pkg 5.25 

Standard   package,    500.    List,    $0.07. 


LAMPS,     MAZDA 

105    to   125    Volts 

List, 

Regular,    clear :                  Std  Pkg.  Each 

10   to   40-watt — P. 100  $0.27 

60-watt — B 100  .36 

100-watt — B 24  .65 

75-watt— C 50  .65 

100-watt — C   24  1.00 

200-watt — C 24  2.00 

300-watt— C 24  3.00 

Round  bulbs,  3Vs   in.,  frosted: 

15-watt — G  25 50  .50 

25-watt — G  25 50  .50 

40-watt — G  25 50  .50 

Round  bulbs,   3%    in.,   frosted: 

60-watt — G  30 24  .72 

Round   bulbs,    4%    in.,   frosted: 

100-watt — G  35 24  1.05 

105    to    125    Volts 

DISCOUNT— NEW    YORK 

Less   than    std.    pkg Net 

Std.    pkg 10% 

DISCOUNT— CHICAGO 

Less    than     std.     pkg , Net  list 

Std.   pkg 10  % 


LAMP    CORD 
Cotton-Covered,  Type  C,  No.    18 

NEW    YORK 

Per  1000  Ft.  Net 

Less  than  coil   (250  ft.) $30.00  to  $35.17 

Coil   to   1000   ft 21.00  to    26.73 


CHICAGO 

Per  1000  Ft.  Net 
less  than  coil  (250  ft.)...  $37.20  to  $38.16 
Coil    to   1000    ft 27.90  to    28.62 


LAMP    GUARDS,    WIRE 
Standard  packages  from   50  to   150. 

NEW   YORK 
Net   per   100    $18.00  to  $29.00 

CHICAGO 
Net  per   100    $12.50  to   $28.35 


OUTLET     BOXES 

List, 
N'os.  per  100 

101— A,  Al%,  4  S.C.,  6200,  320 $30.00 

102— B.A.,  6200  S.E.,  300,  A.X.  iy2, 

4  S 30.00 

103— C.A.,  9,  4  R.,  B  1% IT.. on 

106— F.A.,  7,  C.S.  1%,  3  R 20.00 

DISCOUNT — NEW    YORK 

Black        Galvanized 
Less  than 

$10.00    list    List  to  33%   List  to  27% 

$10.00   to   $50.00   list 42%    18%  to  37% 


DISCOUNT- 


-CHICAGO 
Black 


Less  than   $10.00  list 40% 

$10.00    to    $50.00    list 50% 


Galvan- 
ized 
35% 

45% 


PIPE     FITTINGS 

DISCOUNT — NEW    YORK 

Less    than    1/5    std.    pkg 10% 

1/5    to    std.    pkg 20% 

Std.   pkg 30% 

DISCOUNT— CHICAGO 

Less  than   1/5  std.  pkg 10% 

1/5   to  std.   pkg 20% 

Std.   pkg 30% 


PORCELAIN     CLEATS— UNGLAZED 
2  and  3   Wire 
NEW    YORK 

Per  1000 
Net 

Less    than    1/5    std.    pkg $14.00  to  $20.00 

I    5    to   Std.    pkg 13.00  to    15.80 

Standard    package.    2200.      List   per    1000, 
$20. 

CHICAGO 

Per  1000 
Net 

Less  than  1/5  std.  pkg $14.00  to  $18.00 

1/5    to    std.    pkg 13.00 

Standard    package,    2200.      List    per    1000, 
$20. 


PORCELAIN     KNOBS 
NEW   YORK 

51/.  N.C. —  Nail-it — 

Solid  N.C. 

Std.  Pkg.      Std.  Pkg. 
Per  1000  Net  3500  4000 

Less  than 

1/5    std.    pkg $10.50  to  $24.30      $21.10 

1/5   to   std.   pkg 9.75  to    12.15        28.00 

CHICAGO 

5%  N.C— Solid        Nail-it — N.C. 
Std.  Pkg.  3500        Std.  Pkg.  4000 
Per  1000   Net 
Less  than 
1/5  std. 

pkg $S. 40  to  $18.00      $20.75  to  $28.00 

1/5  to  std. 

pkg 7.80  to       9.00        16.30  to    21.50 


SOCKETS     AND     RECEPTACLES 

Std.  Pk.  List 
Vs-in.     cap     key     and     push 

'  sockets     500  $0.33 

%-\r\.    cap    keyless    socket.  .    500  .30 

Vfe-in.  cap  pull  socket 250  .60 

DISCOUNT — NEW    YORK 

Less     than     1/5     std.     pkg Net 

1/5   to  std.  pkg 15%  to  20% 

DISCOUNT— CHICAGO 

Less   than   1/5   std.    pkg Net 

1/5   to   std.    pkg 15% 

SWITCHES,    KNIFE 
250-VoU,   Front    Connections,   No    Fuse 

Perkins 

30-amp. 

f>0 -amp. 
100-amp, 
200-amp. 
300-amp. 

30  amp. 

60-amp, 
100-amp, 
200-amp. 
300-amp 

30-amp 

60-amp 
100-amp 
200-amp 
300-amp 
Perkins 

30-amp 

60-amp. 
100-amp 
200-amp 

30-amp 

60-amp 
100-amp 
200-amp 

30-amp 

60-amp, 
100-amp 
200-amp 


or   Trumbull   Type   A:  List 

S.   P.   S.    T $0.80 


S.   P.   S.  T.  . 

S.   P.   S.  T.  . 

S.   P.    S.  T.  . 

S.    P.    S.  T.  . 

D.   P.    S.  T.  . 

D.   P.   S.  T.  . 

D.  P.   S.  T.  . 

D.   P.   S.  T.  . 

D.   P.   S.  T .  . 

3    P.    S.  T.  . 

3    P.    S.  T .  . 

3    P.    S.  T.  . 
3    P.    S. 
3    P.    S. 


1.2C 
2.25 
3.48 
5.34 
1.20 
1.78 
3.38 
5.20 
8.00 
1.80 
2.68 
5.08 
7.80 


T 12.00 

Type  B  or  Trumbull  Type  C  : 

.   S.   P.   S.   T 

S.  P.  S.  T 

S.   P.    S.   T 

.    S.   P.    S.   T 

D.   P.   S.   T 

T 

T 

T 

T 

T 

T 

T 


D.  P.  S. 
D.  P.  S. 
D.  P.  S. 
3  P.  S. 
3  P.  S. 
3  P.  S. 
3    P.    S. 


0.42 
0.74 
1.50 
2.70 
0.68 
1.22 
2.50 
4.50 
1.02 
1.84 
3.76 
6.76 


DISCOUNT — NEW  YORK 

;  Less   than    $10    list    

$10   to   $25   list    11%  to  16% 

$25    to    $50    list     14';   to  24'i 

DISCOUNT— CHICAGO 

!  Less  than  $10  list    +    5%  to    5% 

|  $10   to   $25   list    11%  to  16% 

$25    to    $50    list    14',   to  24'; 

SWITCHES,     SNAP     AND     FLUSH 

5-imp.     and     Id-Amp.,    125-Volt  Snap 
Switches 

Std.  Pkg.  List 

5-amp.   single  pole 250  $0.28 

5-amp.   single-pole,  ind....    250  .32 

10-amp.    single-pole    100  .48 

10-amp.   single-pole,   ind.  .  .  .    100  .54 

5-amp.,    three-point    100  .56 

10-amp.,    three-point    50  .76 

10-amp.,    250-volt,   D.    P 100  .66 


SWITCHES,     SNAP    AND     FLUSH— Cont'd 

10-Amp.,    250-VoU    Push-Button   Switches 
Std.  Pkg.  List 

10-amp.    single-pole    100  $0.45 

10-amp.    three-way     50  .70 

10-amp.    double-pole    50  .70 

DISCOUNT— NEW    YORK 

LeS8    than     1    .",    std.    pkg Hi'; 

1/5  to  std.  pkg 15% 

Std.    pkg 28% 

DISCOUNT— CHIC  A'  iO 
Less  than   1/5  std.  pkg •  2095  to  Net 

1/5    to  std.   pkg Net  list  t( 

Std.     pkg 30% 


SWITCH     BOXES,    SECTIONAL    CONDUIT 

List, 
Union   and   Similar  Bach 

No.     155     $0.34 

No.    160     0.60 

DISCOUNT— NEW    YORK 

Black  Galvanized 

Less   than 

$i'.iiii    list    Net  to  2395       N'el  to  I  • ', 

$2.00  to  .fio.fto 

list      2395  to  5095      1895  to  Hi'; 

$10.00    to    J50.00 

list     23%to60%      18%to529{ 

DISCOUNT — CHICAGO 

Black.  Galvanized. 

Less  than 

$2.00    list    ....  

$2.00   to   $10.00 

list     25%  to  5095       15',   to  40% 

$10.00  to  $50.00 

list     35%  to  64%      25%  to  52% 


TOASTERS,     UPRIGHT 

NEW  YORK 
Net   price    $3.15  to  $3.50 

CHICAGO 
Net    price     $2.80  to  $3.50 


WIRE,     ANNUNCIATOR 

NEW   YORK 

Per  Lb.  Net 
No.  18,  less  than  full  spools.  .  $0.52  to  $0.62 
No.    18,    full    spools 0.48  to    0.53 

CHICAGO 

Per  Lb.  Net 
No.    18,   less   than   full 

spools     $0.65       to  $0.6885 

No.    18,    full    spools    0.5285  to    0.55 


WIRE,     RUBBER-COVERED,     N.    C. 

Solid-Conductor ,   Single-Braid 

NEW    YORK 

, Price  per  1000  Ft.  Net > 

Less  than  500  to                 1000  to 

No.          500  Ft.  1000  Ft.               5000  Ft. 

14     ...$15.00-18.00  12.00-14.50  11.50-12.50 

12    ...    21.06-27.05  18.96-22.85  18.01-20.95 

10     ...    29.60-39.27  26.64-33.66  24.68-25.31 

8     ...    42.40-51.44  38.16-48.42  33.51-36.25 

6     ...    72.19-89.57  64.98-76.80  56.63-61.73 

CHICAGO 

, Price  per  1000  Ft.  Net N 

Less  than  500  to  1000  to 

No.             500  Ft.  1000  Ft.  5000  Ft. 

14      ...$18.00  $16.00  $14.00 

12     ...    27.05-29.89  22.05-25.62  20.95-23.48 

10     ...    38.20-42.28  32.00-36.64  29.60-33.22 

5  ...    46.54-60.13  42.35-51.54  37.70-42.95 

6  ...    72.70-82.20  66.65-75.35  59.40-68.50 


WIRE,    WEATHER-PROOF 

Solid-Conductor,   Triple-Braid,   Siees   4/0    to 

8  Inc. 


NEW    YORK 

Per 

Less   than    25   lb $40. 

25    to   50    lb 39. 

50   to    100    lb 38. 

CHICAGO 

Per 

Less    than    25   lb $44 

25   to   50   lb 43 

50   to   100   lb 4  2 


100  Lb.  Net 
25  to  $45.00 
25  to  42.00 
00  to    38.25 


100  Lb.  Net 
85  to  $45.35 
85  to  44.35 
85  to    43.35 


lis.'. 
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Hut  Rates 

The  hoi  plfttC  shown  in  the  accom- 
panying Illustration  la  a  producl  of  the 
Standard  Electric  Stove  Company  of 
Toledo,  t'liio.  The  resistor  ribbon  is  eul 
to  give  exactly  the  number  of  watts  de 
sired  by  measuring  each  elemenl  with 


« 

PORTABLE    HOT    PLATE 

a  wattmeter.    The  nichrome  resistance 

ribbon  which  is  used  in  the  heating  ele- 
ment is  coiled  and  laid  into  a  clay  prod- 
uct, which  has  high  heal   conductivity 

and  yet  is  a  non-conductor  of  electricity. 
The  clay  is  baked  at  a  temperature  of 
[500  deg.  to  secure  a  glass  finish.  To 
prevent  radiation  of  heat  below  the  ele- 
ment, a  lock  mineral-wool  pad  is  held  in 
place  by  a  rimmed  metal  bowl  and 
porcelain  terminal  block,  to  which  leads 
are  attached.  There  are  no  channels  or 
recesses  to  accumulate  dirt.  These  heat- 
ers are  made  for  110  volts  unless  other- 
wise specified.  The  total  demand  is  1000 
watts. 


Multi-Speed  Motor 

The  improved  type  of  multi-speed  mo- 
tor shown  in  the  accompanying  illustra- 
tion is  manufactured  by  the  Stow  Man- 
ufacturing Company,  Binghamton,  N. 
Y.  It  is  said  to  have  a  speed  range 
similar  to  that  of  direct-current  motors. 
Maximum  efficiency  is  secured  over  the 
speed  range  provided  without  the  ex- 
pense and  complication  of  auxiliary  ma- 
chines, controllers  or  rheostats,  the 
speed  being  varied  by  turning  a  hand- 


MOTOR    WITH    WUDE    RANGE   OF    SPEED 

wheel  which  changes  the  reluctance  of 
the  field  magnetic  circuit.  The  motor  is 
furnished  in  two  types — bipolar  and 
four-pole.  Both  are  iron-clad  and  par- 
ticularly adapted  to  steel-mill  service 
and  for  driving  heavy  machinery  as  well 


.1     printing    pi      ■    .   pump  .  etc.     The 

pole    pieces    and    plui:  •    i       'i    rd    tO    vary 

the  magnetic  reluctance  are  designed  so 
thai  as  the  volume  of  effective  magne- 
tism is  diminished  by  the  outward  move 
menl  of  the  plunger  the  remaining  mag- 
netic flux  is  forced  toward  the  direction 
of  th  •  pole  tips,  thus  furnishing  a  mag- 
netic Held  which,  it  is  said,  will  insure 
sparklesa  commutation. 


Switching   Compartment 

Unit 

Compartment  units  primarily  intend- 
ed for  Bubstation  use,  any  number  of 
which  can  be  assembled  together  to 
form  a  complete  switchboard,  have  been 


SWITCHING     COMPARTMENT     UNITS    THAT 
INTERLOCK 

developed  by  Ferranti  Limited,  Hollin- 
wood,  Lancashire,  England.  These 
units  are  provided  with  a  mechanical 
interlock  which,  it  is  claimed,  insures 
that  (a)  access  cannot  be  obtained  to 
high-tension  apparatus  until  it  has 
been  de-energized,  (b)  knife  switches 
cannot  be  opened  until  the  oil  switch 
has  been  opened,  (c)  oil  switch  can- 
not be  closed  unless  the  knife  switches 
are  completely  open  or  completely 
closed,  (d)  the  ground  switch,  when 
fitted,  cannot  be  closed  until  the  isolat- 
ing switches  are  completely  open,  and 
(e)  the  lower  door  cannot  be  opened 
until  the  ground  switch  is  closed. 
All   of   the    apparatus   inside   of   the 


unit     is    accessible     from     the     Mont,    so 
!  lie     units    can     be     installed    do  '•    I"    a 

wall  or  in  a  rece         \   wide  range  oi 
equipmenl  is  provided  to  suit  the  needs 

of  the  user. 

The    unit    is    built    of    Btrong 

plate  and  angle  iron  and  is  divided 
into  Compartments  by  horizontal  and 
vertical  division  plates.  The  front 
plates  form  two  hinged  doors,  the- 
upper  one  serving  to  carry  any  instru- 
required.  When  the  door  is 
opened  the  connections  to  the  instru- 
ments are  completely  exposed.  A  steer 
plate  shields  these  connections  from 
adjacent  high-tension  apparatus.  The 
lower  door  carries  the  operating  appa- 
ratus for  the  switches,  and  also  pro- 
vides additional  space  for  instruments,, 
relays,   etc. 


Thermostatic  Metal 

The  General  Electric  Company  of 
Schenectady,  N.  Y.,  has  perfected  a 
product  to  be  known  as  "thermostatic 
metal,"  which  bends  or  regains  its  orig- 
inal utraightness  in  accordance  with 
well-defined  laws  as  the  temperature 
rises  or  falls.  As  a  result  of  this 
responsiveness  to  temperature  change 
and  the  mechanical  force  developed, 
this  metal  is  used  to  actuate  various 
mechanisms  which  tend  to  neutralize 
either  the  temperature  change  or  its 
effect  upon  devices. 
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CURVE     OF     DEFLECTION     PER     DEGREE 
TEMPERATURE    CHANGE 


OF 


This  metal  consists  of  two  strong 
non-corrosive  metals  possessing  widely 
different  coefficients  of  expansion,  the 
widest  difference  possible,  it  is  said,  for 
any  known  stable  combination  of 
metals.      These   two   metals   are   firmly 
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attached  to  each  other  throughout  their 
entire  length  so  that  there  is  absolutely 
no  slippage  of  one  metal  on  the  other. 
The  metal  can  be  cut,  stamped  or 
pressed  into  practically  any  desired 
shape,  and  when  annealed  will  have  all 
its  original  inherent  qualities.  More- 
over, it  will  not  deteriorate  nor  take 
permanent  "set"  under  applications  of 
heat  or  force  within  definite  practical 
limits.  The  metal  is  manufactured  in 
various  standard  thicknesses  ranging 
from  0.25  in.  to  0.015  in.  (6.4  mm.  to 
0.39  mm.),  maximum  width  of  4  in. 
(10.16  cm.)  and  maximum  length  of  36 
in.    (0.91  m.). 

As  an  indicator  this  metal  is  remark- 
able in  that  it  can  be  used  for  tem- 
peratures as  high  as  500  deg.  Fahr. 
(260  deg.  C).  The  deflection  per  de- 
gree of  temperature  change,  besides 
being  quite  considerable  as  shown  in 
the  accompanying  curve,  is  a  constant 
for  any  definite  piece  of  the  metal. 
Since  a  definite  and  considerable  op- 
posing force  is  necessary  to  cause  the 
metal  to  take  permanent  set,  the  metal 
can  be  depended  upon  when  used  in 
devices  where  extreme  accuracy  is  re- 
quired,  it   is   claimed. 

If  the  curving  of  this  thermostatic 
metal  on  heating  or  cooling  is  opposed, 
the  metal  will  produce  a  mechanical 
force,  which  is  limited  only  by  the  force 
required  to  produce  permanent  set. 


Ice  Scraper 

The  electrically  driven  ice  scraper, 
shown  herewith,  which  is  intended  for 
rinks,  has  been  developed  by  Dudley 
H.  Scott  of  Cleveland,  Ohio.  The 
scraper  was  made  by  mounting  a  10-hp. 
Lincoln  slip-ring  induction  motor  on 
a  small  automobile  chassis,  connection 
being  made  to  the  transmission  shaft 
of  the  chassis  by  a  chain.  The  reason 
for  running  the  outfit  with  this  type  of 
motor  was  to  secure  a  very  slow  and 
variable  speed.  The  tractor  draws  a 
trailer  which  carries  a  planing  blade 
adjustable  as  to  the  depth  of  the  cut. 
Power  for  the  planer  is  secured 
through  the  cable  suspended  from  the 
center  of  the  roof.  The  cable  is  at- 
tached at  both  ends,  so  it  will  not  twist 
when  the  tractor  is  driven  around  the 
rink.  The  cable  drags  on  the  ice,  but 
with  no  interference  with  the  man- 
agement  of   the   planer,   except   in    the 
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last  two  or  three  trips  up  and  down  the 
center  of  the  rink.  An  Allen-Bradley 
controller  is  used  to  vary  the  speed  of 
the  motor.  By  use  of  this  particular 
type  of  controller  a  very  fine  gradua- 
tion of  speed  may  be  obtained. 


Waste  Heat  Gage 

The  Precision  Instrument  Company  of 
Detroit,  Mich.,  has  developed  a  combi- 
nation of  two  gages  in  one  case  that 
can  be  used  with  natural-draft  boilers, 
boilers  utilizing  the  gases  from  a  heat- 
ing furnace,  economizers,  or  in  connec- 
tion with  any  waste-heat  service.  The 
gages  are  inclosed  in  substantial  dust- 
proof  black-enamel  cases.  A  door  makes 
the  interior  of  the  gage  accessible.  The 
dials  have  a  dull  aluminum  finish,  with 
distinct  black  numbers.  Provisions  are 
made  to  permit  checking  the  U-gage 
and  adjusting  the  setting  to  zero.  Re- 
cording gages  in  the  same  type  of  case 
and  having  the  same  range  can  also  be 
supplied. 


Kitchenette  Range 

The  Allmur  Manufacturing  Company 
of  Marion,  Ind.,  has  developed  the 
kitchenette  range  shown  in  the  accom- 
panying illustration.  The  oven  is  12 
in.  (30.48  cm.)  long  by  12  in.  (30.48 
cm.)  wide  by  16  in.  (40.6  cm.)  high, 
and  is  equipped  with  a  glass  door.  The 
heating  units  are  of  the  patented  type 
made  by  this  company,  that  can  be 
easily  removed,  being  held  in  place  by 
wing   units.     The   elements   are   wound 


HEATING    UNITS    REMOVABLE    ON    THIS 
RANGE 

for  a  demand  of  600  watts  each.  The 
range  is  33  in.  (83.8  cm.)  long,  and  20 
in.    (50.8  cm.)   high. 


Wood   Preserver 

Prior  to  the  war,  practically  all  of 
the  so-called  carbolineum  or  anthracene 
wood-preserving  oils  were  imported 
from  Germany.  Since  imports  have 
been  cut  off,  the  Kettle  River  Com- 
pany, Minneapolis,  Minn.,  has  placed 
on  the  market  a  product  known  as  K-R 
wood  preserver,  which,  it  is  said,  is 
superior  to  the  formerly  imported  Ger- 
man product.  This  wood  preserver  is 
a  straight  distillate  of  bituminous  coal 
tar,  free  from  any  adulteration.  The 
specifications  for  quality  and  purity 
are  very  stringent.  When  analyzed 
by  the  methods  described  by  the 
United  States  Signal  Service  of  the 
United  States  Navy,  the  oil  has  passed 
the  1'ullowing  specifications  before 
being  placed  in  steel  tanks,  from  which 
it  is  drawn  into  steel  drums  for  the 
trade:  Specific  gravity  at  39  deg.  C, 
1.11  to  1.13;  flashing  point,  above  120 
deg.  C;  burning  point,  above  165  deg. 
C. ;  distillate  below  235  deg.  C,  not  ex- 
ceeding 2  per  cent.;  distillate  between 
235  deg.  C.  and  300  deg.  C,  not  exceed- 


ing 10  per  cent;  pure  liquid  coal-tar 
oil  residue  at  and  above  :500  deg.  C, 
over  90  per  cent;  tar  acids,  less  than  2 
per  cent;  sulphonation  residue,  less 
than  0.25  cc.  (or  0.25  per  cent)  ;  con- 
stituents insoluble  in  benzol,  less  than 
0.25  per  cent;  condition  at  38  deg.  C, 
liquid;  ash  left  on  ignition,  not  exceed- 
ing 1  per  cent. 


Switch  Box 

Sectional  screwless  switch  boxes  sim- 
ilar to  the  one  shown  herewith  that 
may  be  fastened  together  with  screws 


SECTIONAL    SCREWLESS    SWITCH     BOX 

are  made  by  the  A.  B.  Wilson  Com- 
pany, Leader-News  Building,  Cleve- 
land, Ohio.  The  dimensions  of  these 
boxes  are  2.25  in.  (5.72  cm.)  deep  by 
2  in.  (5.08  cm.)  wide  by  3  in.  (7.6  cm.) 
long,  leaving  plenty  of  room  inside  the 
box.  The  ears  of  this  type  of  box  are 
reversible,  so  it  may  be  made  to  fit  any 
wall  device. 


Electric  Hair  Cutter 

An  electric  hair  cuttar  designed  to 
perform  its  function  in  a  short  time 
and  with  small  discomfort  to  customers 
has  been  placed  on  the  market  by  the 
Moore  Electric  Corporation  of  Chicago. 
A  Racine  motor,  rated  at  0.05  hp.  and 
operating  on  110-130  volts,  alternating 
or  direct  current,  drives  a  worm  in  the 
hair  cutter  by  means  of  a  flexible  shaft. 
A  crank  attached  to  this  gear  operates 
the  clipper  with  a  sliding  motion.    With 


ELECTRIC    HAIR-CUTTING    MACHINE 

this  device  hair  can  be  cut  easily  in  five 
minutes  and  records  of  three-minute 
hair  cuts  have  been  made.  A  vibrator 
is  also  made  to  operate  from  the  motor 
and  can  be  interchanged  with  the  hair 
cutter  in  a  few  seconds. 
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Turbine  Companj  of  Hartford,  Conn.,  Oiling 

.  .1   bj    thi    d<  i'ii   ■■!   .i.i in- 
\     I.    Snow,    Bales    manager   of   the 
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Baker     Motor     Truck     Company,     Boston, 
head    of    1 1 1 « -    Industrial    electric 
truck   department.     He   will   handle   the   C. 
W.    Hunt    Company's    electric    trucks    ami 
•  r  plant  coal-handling  equipment. 
THE      ROYAL      BANK      OP     CANADA, 
with  offices  -it    William   and   Cedar   Streets, 
\.  u     fork    City,    announces    that    It    has 
opened     four    branches     In     Venezuela,     al 
is,     Maracalbo,    Ciudad    Bolivar    and 
Puerto   Cabello.      These   are    in   addition   to 
fifty-one  branches  In  the  West  Italics.  Smith 
and    Centra]    America.      The   bank    is    pre- 
pared  to  transact   a   genera]   banking  busi- 
ness   at    tiles.-    DOlntS 

ROBERT  ABBOTT,  who  for  the  last 
eight  years  has  been  connected  with  the 
sales  organisation  of  the  Bryant  Electric 
Company,  and  has  managed  Its  New  York 
otliee  since  it  was  opened  in  1918,  has  vol- 
unteered for  service  in  t ho  Roosevelt  base 
hospital  unit,  and  sailed  for  France  last 
week  No  announcement  has  been  made 
by  the  company  with  reference  to  his  suc- 
cessor in   the   Now  York  office. 

C  S.  BUTLER,  who  has  been  associated 
with  the  Hess-Bright  .Manufacturing  Com- 
pany for  about  seven  years,  has  been  ap- 
pointed sales  manager  of  the  Carlson- 
Wenstrom  Company,  Richmond  Street  and 
Erie  Avenue,  Philadelphia,  Pa,  It  is  the 
intention  of  the  Oarlson-Wenstrom  Com- 
pany- to  introduce  and  manufacture  a  new 
design  for  high-grade  double-row  ball 
bearings,  as  well  as  to  market  a  complete 
line  of  thrust  ball  bearings. 

C.  W.  CHESTNUT,  who  for  the  past  two 
and  a  half  years  has  been  sales  manager  of 
the  Western  Electric  Company  at  Omaha, 
Xeb..  was  recently  transferred  to  the  Seat- 
tle offices  of  the  company.  He  will  hold 
the  same  position  in  Seattle  and  will  have 
supervision  of  both  the  Portland  and  Seattle 
branches.  The  position  of  sales  manager  in 
Seattle  heretofore  has  been  held  by  J.  I. 
Colwell  in  connection  with  his  duties  as 
manager.  Mr.  Colwell  will  continue  as 
manager  of  the  Seattle  office. 

THE  TRUMP  MANUFACTURING  COM- 
PANY, Springfield.  Ohio,  manufacturer  of 
water-power  machinery,  states  that  the  re- 
ceivership under  which  it  has  been  operated 
for  the  past  seven  years  has  been  lifted  and 
the  company  is  doing  business  as  a  going 
concern.  The  engineering  department  and 
the  management  remain  unchanged.  The 
company  reports  having  on  its  books  a 
larger  volume  of  business  than  ever  before 
in  its  history  and  that  the  prospects  for  the 
future  are  more  than  encouraging. 

THE  SANGAMO  ELECTRIC  COMPANY 
of  Springfield.  111.,  announces  the  opening 
of  a  San  Francisco  office  at  37  Stevenson 
Street,  in  charge  of  L.  A.  Nott.  district 
manager.  This  office  will  represent  the 
Sangamo  company  in  northern  California 
and  that  part  of  southern  California  not 
handled  by  the  Sangamo  company's  Los 
Angeles  office.  Mr  Nott  was  for  many 
years  with  the  Standard  Underground  Ca- 
ble Company,  and  has  been  latterly  with 
the  K.  P.  F.  Electrical  Oomnany.  which 
association  he  will  continue.  The  Sangamo 
company  wTill  now  carry  a  complete  =took 
of  meters,  repair  parts,  etc..  in  San  Fran- 
cisco. 

AINSLIE  A.  GRAY  and  CHARLES  L. 
BENJAMIN  have  formed  a  partnership  un- 
der the  name  of  Gray  &  Benjamin,  with 
offices  in  the  Transportation  Building,  608 
South  Dearborn  Street,   Chicago,  to  engage 
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THE    COUKTNKi      (N      L>.)     ELECTRIC 
POWER    i-i.  vvi    i  ■'  (MP  \  N  i     hi      bi  en    In- 
corporated   bj    Ji  on,    ( >    'I      I-  h 
oldl  and    \    i :     i                 M  '"in  tnej 

THE  H  \KM\sr.i  R( ;  (KY.)  ELEC- 
TRIl '    Lb  hit   COMPANY     ha      been    char- 

:  000    bj     Al- 
ii .  ,i  t.i  \  lor .  i;    R   i  lompton  and  P   i  lompton. 

THE  8EWICKLEY  i  i'.\  i  TOWNSHIP 
i.h  hit    i  'i  i.m  PANY     hai      bi  •  ii     chai  t<  red 

with  a  capital  stock  of  $6, '  to  operate  in 

Sewlcklej  Township  E  B  Haymond  of 
Wllklnsburg,  Pa.,  is  Interested  In  the  com- 
pany, 

THE  S(  >UTH  HEIGHTS  I  PA  I  ELEC- 
TRIC COMPANY  has  been  Incorporated 
with  a  capital  stock  of  $5,000  to  operate  in 
South  Heights  E.  S  Haymond  ol  w  U 
ktnsburg,  Pa.,  is  Interested  In  the  com- 
pany. 

THE  ELECTRIC  ENGINEERING  & 
max;  PACT1  RING  COMPANY  of  Chi- 
cago,   ill.     has    been    incorporated    with    a 

.  Of  I  1  '  by  Charles  S.  I  lab- 
cock.  Walter  K  Olds  and  William  F.  Ken- 
nedy. 

THE     SEYMOUR      (WIS.)      ELECTRIC 

i 'ii.M  I 'AN  V  has  been  incorporated  by  W.  E. 
Daniels,  E.  P.  Daniels  and  S.  D.  Newell. 
The  company  is  capitalized  at  $10,000  and 
proposes  to  furnish  electrical  service  in 
Sej  mour. 

THE  WOODLAWN  (PA.)  ELECTRIC 
COMPANY  has  been  granted  a  charter 
with  a  capital  stock  of  $5,000  to  furnish 
electrical  service  in  Woodlawn.  E.  S.  Hay- 
mond of  Wilkinsburg,  Pa.,  is  interested  in 
i  he  company. 

THE  ILLUMINATING  COMPANY  of 
Greenspring,  Ohio,  has  been  chartered  with 
a  capital  stock  of  $15,000  to  supply  elec- 
tricity in  Greenspring.  The  incorporators 
are  :  H.  C.  Gammeter,  B.  A.  Young,  A.  E. 
Neikirk,   J.   C.   Kinney  and  R.   D.   Reynolds. 

THE  STAMFORD  (CONN.)  ELECTRIC 
&  MANUFACTURING  COMPANY  has 
been  incorporated  by  Edward  Heitman, 
William  M.  Foord  and  Matthew  H.  Kenealy. 
The  company  is  capitalized  at  $150,000  and 
proposes  to  manufacture  electrical  and 
other  machinery. 

THE  KINGSPORT  UTILITIES  of  Bris- 
tol, Va..  has  filed  articles  of  incorporation 
with  a  capital  stock  of  $1,000,000  to  con- 
struct and  operate  an  electric-light  and 
power  plant.  The  officers  are  Sherwood 
E.  Hall,  president,  and  Edward  C.  Bailly, 
secretary,  both  of  White  Plains,  N.  Y. 

THE  POLITOWSKI  MAGNETIC  EN- 
GINE COMPANY  of  Dover,  Del.,  has  been 
incorporated  under  the  lawTs  of  the  State 
of  Delaware  with  a  capital  stock  of  $1,- 
000,000  to  manufacture  magnetic,  electrical 
and  other  machinery.  The  incorporators 
are:  A.  N.  Jar  vis  and  Samuel  MacKechan 
Dayne,  both  of  Chicago.  111. 

THE  POWERLIGHT  COMPANY  of 
Dover,  Del.,  has  filed  articles  of  incorpora- 
tion under  the  laws  of  the  State  of  Dela- 
ware with  a  capital  stock  of  $500,000  to 
manufacture  lamps  and  illuminating  spe- 
cialties. The  incorporators  are:  Samuel 
B.  Howard.  Arthur  W.  Britton  and  Louis 
H.   Gunther,   all   of  New  York.   N.    Y. 

THE  HARDYSTON  ELECTRIC  COM- 
PANY of  Newton,  N.  J.,  has  been  incor- 
porated by  Thomas  W.  Waters  of  Haddon 
Heights.  N.  J.  :  Edgar  S.  Waters  of  Na- 
tional Park.  N.  J.  :  John  L.  Atwell  of  Brook- 
lyn. N.  Y.,  and  Charles  S.  Rinds  of  Upper 
Montclair,  N.  J.  The  company  is  capi- 
talized at  $100,000  and  proposes  to  furnish 
electrical  service  in   this  vicinity. 

THE  ELECTRONITE  MANUFACTUR- 
ING COMPANY  of  Salt  Lake  City,  Utah, 
has  been  chartered  with  a  capital  stock  of 
$1,000,000  to  manufacture  and  deal  in  elec- 
trical fixtures,  including  electric  robes, 
blankets,  slippers  and  nads.  The  officers  of 
the  comnany  are:  L.  C.  Hornschurch.  pres- 
ident :  H.  L.  Bliss,  vice-president,  and  Ches- 
ter  A.    Elliott,    secretary   and   treasurer. 
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ELECTRICAL       SUPPLIES.     The       M 
hawk      Electrical      Supply     Compai 
South    Warren    Street,    Syracuse,    N 
dii  1 1  Ibuting  iis   i  :i  1 7   •  in  price  ij.st 

n  >LE  JA(  K  The  Tempi*  ton  ECend 
Company,  Ltd.,  1022  Smith  Central  Ave- 
nue,    Chicago.     III.     is     distributing     an     il- 

ol     Its     "Sim- 
plex"   pole  jacks. 

FLOOR      SURFACER.— The      "An 

ersal"  floor  surfacer  for  all  kinds  ■ 
wood  floors  is  illustrated  and  described  in  a 
bulletin  recently  issued  by  the  American 
Floor  Surfacing  Machine  Company  of  To- 
ledo.  Ohio. 

REFLECTORS—  The  National  X-Ray  Re- 
flector Company  of  Chicago  is  distributing 
the  May  issue  of  "Eye  Comfort,"  published 
to  aid  advocates  of  good  lighting.  This 
issue  includes  papers  on  showcase  lighting, 
theater  lighting,  show-window  lighting, 
church  illumination  and  artistic  fixtures  for 
X-ray  lighting. 

APPLIANCES.  —  The  Westinghouse 
Electric  &  Manufacturing  Company  of 
East  Pittsburgh,  Pa.,  has  prepared  an  il- 
lustrated folder  descriptive  of  three  dou- 
ble-page Saturday  Evening  Post  advertise- 
ments in  four  weeks,  and  big  space  in 
other  magazines,  used  in  opening  the 
Westinghouse    "reel"    campaign. 

HLKCTRICAL  APPARATUS.  —  The 

W.stinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  has  pre- 
pared leaflets  on  motors  for  paper-finishing 
mills,  crane-protective  panels,  headstock 
equipments  for  woodworking  lathes,  curve 
analyzing  and  recording  devices,  outdoor 
metering  equipment,  electrical  speed  indi- 
cators, type  HB  overload  relays,  portable 
fault  localizers,  potentiometers  and  syn- 
chronous-booster converters. 

ELECTRICAL  TRADES'  DIRECTORY 
AND  HANDBOOK. — The  thirty-fifth  an- 
nual edition  of  the  Electrician  (London) 
"Electrical  Trades'  Directory  and  Hand- 
book" has  been  received.  Among  the  con- 
tents of  the  handbook  section  are  a  full 
digest  of  the  law  of  electric  lighting,  elec-. 
trie  power,  electric  traction,  telegraphs  and 
telephones,  by  A.  C.  Curtis-Hayward,  and 
a  digest  of  the  law  relating  to  patents, 
trademarks  and  designs,  a  list  of  the 
patents  expiring  in  1917,  etc  ;  the  vari- 
ous rules  for  the  installation  of  electric 
light,  power  and  traction  in  England,  in- 
cluding the  fire  risk  rules  of  the  leading 
fire  offices,  the  regulations  of  municipal 
authorities  relating  to  electricity  supply, 
etc.  ;  the  government  regulations  for  the 
use  of  electrical  energy  in  factories  and 
workshops,  and  the  regulations  affecting 
the  application  of  electricity  to  mines  and 
collieries  in  Great  Britain,  the  British  col- 
onies and  the  principal  mining  centers  of 
the  world ;  financial  details  relating  to 
electrical  joint  stock  enterprises,  and  in- 
formation relating  to  the  financial  side  of 
every  branch  of  the  industry ;  electrotech- 
nical  tables  and  data  relating  to  electricity 
supply  and  traction,  telegraphy  and  tel- 
ephony, electrochemistry,  etc.  The  directory- 
division  contains  the  name  and  address  of 
virtually  every  person  engaged  in  the  elec- 
trical profession  and  industry  throughout 
the  United  Kingdom.  The  classified  trades 
section  is  complete.  Sections  are  devoted 
to  the  British  colonies,  to  the  continent  of 
Europe,  to  Asia  and  Africa.  Central  and 
South  America,  and  the  United  States. 
These  contain  particulars  of  all  officials  in 
the  electrical,  telegraphs,  radio,  railways 
and  tramways,  and  works  departments  of 
the  governments  of  the  world.  There  are 
in  all  about  1500  pages  in  the  book,  which 
is  published  at  15  shillings  net. 


June  16,  1917 


ELECTRICAL     WORLD 


New  England  States 

BAR  HARBOR,  ME.  The  Public  Utilities 
Commission   has  granted   its   approval   of  a 

contract  between  the  Bar  Harbor  >v  Union 
River  Power  Company  and  the  American 
Smelting  &  Refining  Company,  wherebj 
the  former  will  furnish  electricity  for  the 
mining  operations  at  Bluehill.  'The  con- 
tract  is  for  a  period  of  si\  months,  with 
the  privilege  of  renewal  for  two  years  and 
six  months.  The  contract  will  necessitate 
additions  to  the  power  plant    at    Ellsworth. 

BROWNVILLE  JUNCTION,  ME.  Bids 
will  be  received  until  June  26  for  the  con- 
struction of  buildings  at  Brownville  Junc- 
tion, including  18-stall,  semi-permanent  en- 
gine house,  machine,  wheel  and  power 
house,  155  ft.  by  50  ft.  ;  boarding  house, 
three-story  and  basement,  frame  building, 
90  ft.  by  45  ft.  Also  for  construction  at 
Koleb,  Maine,  of  a  single-track  mechanical 
coal  plant  of  75  tons  capacity.  Plans  and 
specifications  may  be  obtained  upon  appli- 
cation to  resident  engineer  C.  P.  R.,  Brown- 
ville  Junction. 

FORT  FAIRFIELD,  ME. — The  Public 
1'tilities  Commission  has  granted  the  Lime- 
stone Bight  &  Power  Company  permission 
to  furnish  electrical  service  in  certain  por- 
tions  of  the  town  of  Fort  Fairfield. 

WEST  POWNAB,  MB.— Bids  will  be  re- 
ceived by  the  board  of  hospital  trustees  for 
the  Maine  School  for  Feeble-Minded,  ad- 
dressed to  Dr.  Carl  J.  Hedin,  superintend- 
ent, West  Pownal,  Me.,  until  June  30,  for 
construction  of  power  house,  conduit  sys- 
tem, etc.  Plans  and  specifications  may  be 
obtained  at  the  office  of  Arthur  B.  Fels,  60 
Union   Street,   Portland,   Me. 

CHESTER,  MASS. — The  purchase  of  the 
electric  plant  of  the  Chester  Electric  Bight 
Company,  to  be  owned  and  operated  by  the 
municipality,    is   under   consideration. 

NEWPORT,  R.  I.: — Bids  will  be  received 
at  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  O,  until  June 
18  for  furnishing  and  installing  turbo- 
alternators,  condensers,  pumps,  exciters, 
boilers,  stokers,  draft  fans  and  piping  at 
the  naval  training  station,  Newport,  R.  I. 
Specifications  (No.  2362)  may  be  obtained 
upon  application  to  the  above  bureau  or  to 
the  commandant  of  the  naval  station 
named. 

WATERBURY,  CONN. — The  Chase  Com- 
panies, Inc.,  of  Waterbury,  has  petitioned 
the  Public  Utilities  Commission  for  ap- 
proval of  the  construction  of  an  electric 
transmission  system  from  the  Chase  Metal 
Works  in  Waterville  to  the  Chase  Rolling 
Mill    Company    in   Waterbury. 


Construction 

News  dt"  Projects,  Plans,  Bid  land  Con- 
trad  >.     Notes  on  Work  Under  Way 


Middle  Atlantic  States 

BINGHAMTON,  N.  Y.— The  City  Council 
is  considering  the  establishment  of  an  or- 
namental lighting  zone  as  permitted  by  the 
new  charter. 

BROOKBYN,  N.  Y. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  until  June  19  for  furnishing  blading 
for  Curtis  turbines,  brass,  phosphor  bronze, 
bar  and  sheet  copper,  sensitive  drill,  mill- 
ing machine,  pipe  fittings,  brass  pipe,  cop- 
per tubing,  brass  voice-tubing  unions,  valves, 
etc.  Proposal  blanks  may  be  obtained  on 
application  to  the  above  bureau  or  to  the 
supply  officer.  Navy  Yard,  Brooklyn,  N.  Y. 
BUFFABO,  N.  Y. — The  power  house  of 
the  Pennsylvania  Railroad  Company  on 
Babcock  Street  is  being  enlarged. 

BUFFABO,  N.  Y. — The  H.  G.  Trout  Com- 
pany of  Buffalo  is  building  a  new  foundry 
building  and  power  hous°  in  conn^tion 
with  its  iron  works  at  Ohio  and  Moore 
Streets.     . 

BUFFALO,  N.  Y. — Bids  will  be  received 
by  the  Lighthouse  Inspector,  Buffalo, 
N.  Y,  until  June  23  for  furnishing  four 
electric  generating  units.  For  details  see 
Searchlight    Section. 

CBIFTON  (BOROUGH  OF  RICHMOND), 
N.  Y. — Plans  have  been  filed  by  Dr.  L.  A 
Dreyfus  for  a  two-story  brick  power  house 
at  Clifton,  to  cost  about  $25,000.  adjoining 
his  rubber  factory.  Contract  for  construc- 
tion of  building  has  been  awarded  to  tin- 
Turner  Construction  Company,  1  1  Broad- 
wax-,    New   York,    N.    Y. 

COOPERSTOWN,  N.  Y. — The  Public 
Service  Commission  has  approved  the 
merger  of  the  Hartwick  (N.  V.)  Power 
Companv,  the  Deposit  (N.  Y.)  Electric 
Company  and  the  Southern  New  York 
Bower  Company  of  Walton  into  the  Colliers 
Light.  Heat  &  Power  Company,  and  exten- 
sions of  the  transmission  lines  of  the  Stand- 
ard Bight.  Heat  &  Power  Company  of  Una- 
d i II n  through  the  town  of  Guilford,  Che- 
nango Countv,  to  connect  with  the  lines  of 
the  Norwich  (N.  Y.)  Gas  &  Electric  Com- 
panv.    The  new  lines  of  the  Standard  com- 


pany  will   also  distribute   electricity   m   the 
town  of  Guilford. 

FREDONIA,  V  S\  The  Board  ol 
tees  has  authorized  II.  C.  Drake,  village 
president,  and  Arthur  Moore,  village  clerk 
to  enter  into  a  contract  with  the  Niagara 
&  Erie  Power  Company  to  furnish  i  lee 
tricity  for  lighting  the  Btreets  and  public 
places  of  the  city  for  a  period  of  Ave  years. 
Heretofore  energy  has  been  generated  al 
the  municipal   plant. 

LOCKPOUT,  N.  Y.  —  W.  W.  Wot  hcrspooii, 
superintendent  of  public  works,  has  denied 
the  application  of  the  city  of  Lockport  for 
permission  to  divert  water  from  the  Erie 
Canal  for  municipal  purposes.  It  was  the 
intention  of  the  city  to  use  the  water  for 
generating  electricity  in  connection  with  a 
proposed  municipal  electric  light  and  power 
plant.  The  State  authorities  also  Informed 
the  city  that  they  would  oppose  any  at- 
tempt to  secure  legislation  that  would  au- 
thorize the  diversion  of  water  from  the 
canal. 

NEWARK,  N.  Y.— Bids  will  be  received 
by  Albert  W.  Beaven,  president  of  board 
of  managers  of  the  New  York  State  Custo- 
dial Asylum  for  Feeble-Minded  Women, 
Newark,  N.  Y.,  until  June  22  for  furnishing 
two  boilers;  heating  work,  stokers,  piping, 
etc.,  at  the  New  York  State  Custodial  Asy- 
lum for  Feeble-Minded  Women.  Specifica- 
tions may  be  seen  at  the  Asylum,  Newark; 
New  York  office  of  Department  of  Architec- 
ture Room  1224,  Woolworth  Building,  New 
York  City.  Drawings  and  specifications 
and  blank  forms  of  proposal  may  be  ob- 
tained at  the  Department  of  Architecture, 
Capitol,  Albany.  Lewis  F.  Pilcher  is  state 
architect. 

SALAMANCA,  N.  Y. — Work  is  under  way 
on  the  construction  of  the  new  shop  and 
power  plant  at  the  local  yards  of  the 
Buffalo  Rochester  &  Pittsburgh  Railroad 
Company.  Westinghouse,  Church,  Kerr 
&  Company  of  New  York  have  the  contract 
for  construction  of  buildings. 

YONKERS,  N.  Y. — The  National  Sugar 
Refining  Company  is  contemplating  the  con- 
struction of  a  new  boiler  house  at  its  plant 
at  the  foot  of  Main  Street,  to  cost  about 
$140,000. 

BASKING  RIDGE,  N.  J.— An  election 
will  soon  be  held  to  vote  on  the  proposal 
to  appropriate  funds  for  an  electric-light- 
ing system  for  the  township. 

BERNARDSVILLE,  N.  J.— At  special 
elections  held  June  5  the  following  town- 
ships have  voted  appropriations  for  street- 
lighting  during  the  coming  year:  Livings- 
ton Township,  Newmarket,  Port  Beading, 
Mountain  Lakes,  Little  Falls  and  German 
Vallev.  The  fund  for  the  total  work  in 
these'  districts   amounts   to   about    $11,000. 

GBOUCESTER,  N.  J.— The  City  Coun- 
cil is  negotiating  with  the  Public  Service 
Electric  Company  for  a  new  street-light- 
ing contract,  which  is  to  include  the  in- 
stallation of  a  new  system,  consisting  of 
60-cp.  lamps  in  the  business  district  and 
smaller  lamps  in  other  sections  of  the  City. 
[RVINGTON,  N.  J. — A  new  boiler  plant. 
for  factory  operation,  will  be  built  by 
Kraeuter  &  Company,  571-585  Eighteenth 
Avenue  Newark,  at  their  new  tool-manu- 
facturing plant  being  erected  on  Nye 
\ venue  The  cost  of  the  entire  plant  is 
estimated    at    about    $160,000. 

NEWARK,  N.  J.— The  Nickelsburgh 
Brothers  Company,  manufacturer  of 
leather,  contemplates  the  erection  of  two 
one-story  boiler  plants  at  its  factory  on 
.Meadow    Street. 

NEWARK.  N.  J. — The  question  of  estab- 
lishing a  hvdroelectric  power  station  at  the 
Wanaque  water  properties,  recently  ac- 
quired through  agreement  with  the  North 
Jersey  District  Water  Supply  Commission, 
will  be  investigated  by  the  Board  of 
Works. 

NEWARK,  N.  J. — A  boiler  and  engine 
house,  one  Story,  will  be  erected  at  the 
new  plant  of  the  Alcohol  Products  Com- 
panv at  the  foot  of  Blanchard  Street.  The 
cost'  Of  the  entire  work  is  estimated  at 
$75, |.  Frederick  A.  Phelps,  Union  Budd- 
ing,  is  architect. 

SALEM,  N.  J— The  City  Council  is  con- 
sidering the  installation  of  a  new  engine, 
pumping  equipment,  etc.,  at  the  local 
water-works  station,  to  provide  for  emer- 
gency   service. 

WEEHAWKEN,  N.  J.— Bids  will  be  re- 
<■  -i'-ed     bv     the     hoard     Of     education,      West 

New    York,    until    June    20    for    electrical 


work   and   beating   In   Public   School    No    6 
ECuhlke  is  clerk  ol  board 
EASTON     PA.     The    Pennsylvania    Uttll- 
.mpany  is  installing  a  3500- kw.  turbo- 
generator at   Its  plant  on  Dock  street,     ar- 
rangement '"«    m;"  "    b>     ' 

company    to    Install    lour    m-w    boilers. 

ELMHURST,  P  \  The  citizens  of  Elm- 
hui  i  have  organized  a  board  ol  trade  ana 
will    establish    a    water    and      ■  tem 

und  an  electric  lighting  plant  and  al  o  tne 
extension  of  the  Mooslc  Lake  electrl;  rail- 
way Into  the  borough  and  othei  public  un- 
\tvo\  em 

HAMBURG,        PA        The       Metropolitan 
Ei, ,  trie   Compan:     ol    Efc  ading   has   n  ■ 
entered  Into  a  conti 

the  ci  ntral  station  of  the  Hamburg  '.as  & 
Elecl  I  lc    '  'oinpany. 

JOHNSTOWN,  PA.  Arrangements  hi 
been  made  by  the  Pennsylvania  Electric 
with  the  standard  Quemahonlng  '  oal  <  om- 
panv  for  furnishing  energy  lor  mining 
operations.  The  coal  company  will  Install 
,,ew  electric  haulage  and  other  apparatus. 
MILLBRSBURGH,  PA  The  Mili.-rs- 
burg  Electric  Bight.  Heal  &  Power  Com- 
pany has  begun  work  on  the  erection  Ol  a 
new  electric  transmission  line  to  llainax 
Improvements  arc  being  made  to  the  local 
station,  including  the  installation  ol  new 
boiler  and  other  equipment. 

MORREBBVIBBE,  PA.— Following  the 
loss  of  Its  power  plant  by  lire  on  .May  28 
the  Morrellville  Coal  Mining  Company  has 
contracted  with  the  Citizens'  Bight,  Heat 
&  Bower  Companv  of  Johnstown  to  turnisn 
energy  for  mine  haulage  and  other  opera- 
tions at  its  properties  The  company,  It  is 
understood,  will  rebuild  the  power  station. 
Post   Office    address,    Johnstown. 

READING,  PA.— The  City  Council  has 
approved  an  appropriation  of  $15,000  for 
improvements  to  the  city  fire  alarm  system. 
ST.  PETERSBURG,  PA. — Contract  has 
been  awarded  by  General  Utilities  &  °Pf*r 
ating  Company  of  Baltimore,  Md.,  which 
owns  and  operates  the  St.  Petersburg  Elec- 
tric Light  &  Power  Company  tor  a  l02?- 
kw.  steam  turbine  to  be  installed  in  the 
local  plant. 

YEADON  PA.— The  Theodore  Presser 
Company  of  Philadelphia  has  awarded  the 
contract  for  the  erection  of  a  power  house 
to  cost  $20,000  at  its  printing  plant  in 
Yeadon  to  the  Wills-Ludwick  Company, 
34  South  Seventeenth  Street,  Philadelphia. 
WILMINGTON,  DEL. — Plans  have  been 
filed  by  the  Wilmington  &  Philadelphia 
Traction  Company  for  an  addition  to  its 
power   station   on   the   Brandywine    River. 

BALTIMORE,  MD.— The  Consolidated 
Gas,  Electric  Light  &  Power  Company  is 
contemplating  the  erection  of  an  addition 
36  ft  by  67  ft.,  to  its  Lexington  Street 
plant,  to  be  used  for  an  engine  house. 

BALTIMORE,  MD. — The  contract  for  the 
construction  of  an  engine  house,  36  ft  '•> 
67  ft.,  one  story,  at  the  Spring  Garden 
plant  has  been  awarded  by  the  Consoli- 
dated Gas,  Electric  Light  &  Power  Com- 
panv to  the  B.  F.  Bennett  Building  Com- 
pany, 123  South  Howard  Street,  Baltimore 
RISING  SUN,  MD. — The  town  of  Rising 
Sun  has  awarded  a  contract  for  the  instal- 
lation   of   a    new    electric-lighting    plant. 

SPARROWS  POINT.  MD— Arrangements 
are  being  made  by  the  Dundalk  Company, 
recently  Incorporated  with  a  capital  stock 
of  $5,000,000,  to  develop  property  at  Spar- 
rows Point  for  an  industrial  city.  The 
work  will  include  the  installation  ol  an 
electric-lighting  system,  which,  with  other 
work,  will  cost  about  $150,000  Edward  H. 
Bouton,  Munsey  Building,  Baltimore,  is 
president   of  the   company. 

FIELDALE,  W.  VA. — Plans  and  speci- 
fications have  been  prepared  for  the  devel- 
opment of  2000  acres  for  industrial  City, 
with  large  textile  mills,  for  Marshall  r  leld 
&  Company  of  Chicago,  ill.  The  plans  pro- 
vide for  the  construction  ol  an  elect  ric- 
lightlng  plant,  water-works,  sewer  system, 
etc  The  work  will  be  done  under  the  man- 
agement of  George  W.  Praker  and  E.  D. 
Pitcher  of  Spray,  N.  C. :  the  former  is 
president  of  the  Carolina  Cotton  &  woolen 
.Mills  Company,  controlled  by  Marshall 
Field   <S:   Company. 

MARTINSBURG,  W.  VA.— The  Potomac 
Bight  &  Bower  Company  is  planning  to  re- 
model dam  No.  5  plant  and  install  two 
1000-hp  vertical  shaft  units.  Construction 
work  will  be  done  by  the  company  under 
the  supervision  of  Sanderson  .V-  Porter,  con- 
sulting engineers.  52  William  Street.  New 
York.  N.  Y.  Contracts  for  machinerj  have 
been    awarded. 

LYNCHBURG,  VA. — Bids  will  1"'  re- 
ceived   by   the   Council    Committee   on    Water. 

Lynchburg,  until  June  25  for  construction 
of  a  municipal  filtration  plant  and  appur- 
tenances for  the  cits  of  Lynchburg,  the 
work  to  be  let  either  in  whole  or  part 
as    follows:      (l)     Filter    building    appurte- 
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roi    Cui 
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wire       Phlla 
.l.-lplii...    pH      Schedule    ILMl      mlseelluneouH 
turbine      blading,        Charle   ton        U         \   , 
Schedule     1220     three     8  ton     electric     fur- 
.  Schedule     1219     four     motor  driven 
hydraulic    power    pump      foi    operating    GOo 

ton    presses  .    Schi  dule    1 2  I  g      two 

500-ton  hydraulic  piercing 

ton   hydraulic   piercing    press,    Including    In- 

tenelfler.      Brooklyn,     N      i       Mare    island, 

£»'  •   -^  l'-'«l 1206     eight    fuel-oil   I 

schedule  122]  two  electric  driven  portable 
drills,  two  motor-driven.  80-ln.  radial  drills 
two  motor-driven,  16-ln  sensitive  drills 
two  motor-driven,  two-wheel,  column  emery 
grinders,  two  motor-driven  portable 
■Tinders,  two  motor-driven  i -in  capacity 
hack-saws,  two  motor-driven  back-geared 
extension  gap,  screw-cutting  lathes,  four 
motor  driven,   all    geared    head,    tool    room 

cutting  lathes,  two  motor-driven 
constant-speed  drive,  universal  milling  ma- 
chines, two  motor-driven  tool  room  column 
Bhapera  Boston,  Mass.,  and  Brooklyn, 
\  J  Schedule  1217— miscellaneous  full 
spring,  bronse  phosphor  wire.  Norfolk 
Va,,  Schedule  1  80S— four  quick-chnng. 
high  duty.  16-in.  BCrew-cutting 
lathes.     Boston,  Mass..  Schedule  F'o^-— one 

Steam  windlass.  Norfolk,  Ya.  Schedule 
l.i  i  18,800  lb.  hard-drawn  brass  tubing; 
Schedule  1209—30.000  lb.  brass  tubing 
tinned  inside  and  out;  Schedule  1212—3000 
lb.  seamless-drawn  copper  tubing  New- 
port, K.  T..  Schedule  1212—10.000  11)  s, .un- 
less brass  tubing,  miscellaneous  hard-drawn 
coPPer  tubing.  Various,  Schedules  1209- 
1216 — miscellaneous  drawn  seamless  brass 
pipes;  Schedule  1209— miscellaneous  seam- 
less copper  tubing  Puget  Sound,  Wash 
Schedule  1209 — miscellaneous  hard-drawn 
seamless  copper  tubing.  Brooklvn  N  V 
and  Philadelphia.  Pa.,  Schedule  1210— mis- 
cellaneous pressure-reducing  light  water  and 
steam  brass  valves.  Applications  for  pro- 
posal blanks  should  designate  the  schedule 
desired   by    number. 


North  Central  States 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived by  the  commissioner  of  purchases 
and    supplies,    City    Hall,    Cleveland,    until 

uie     *  rubber-covered,     lead-incased 

cable  for  the  division  of  light  and  heat. 
Specifications  may  be  obtained  at  the  office 
of  the  division  of  light  and  heat,  Room  204, 
(  Ity    Hall. 

DAYTON,    OHIO— The    power    plant    of 
he    Dayton    Power    &    Light    Company    on 
East    Fourth   Street   is  being  remodeled 

FAIRFIELD  OHIO.  —  The  Dayton 
(Ohio)  Power  &  Light  Company  has  of- 
fered to  furnish  the  government  electricity 
m  any  amount,  at  half  rates,  for  service  a't 
the  new  aviation  training  field  being  estab- 
lished at  Fairfield,  if  the  offer  is  accepted 
it  is  said,  a  transmission  line  will  be 
erected  to  the  field  from  the  Huffman  farm 
in  the  Springfield  pike,  a  distance  of  2 
miles,  or  the  line  from  the  village  of  Osborn 
reconstructed. 

HAMILTON,  OHIO.— The  Hancock  Rob- 
ernmeyer  tract  of  land  just  beyond  the 
eastern  corporation  limits  of  the'eitv  has 
been  purchased  by  the  Cincinnati  Gas  & 
Electric  Company,  which  is  to  be  used  as  a 
site   for  a   large   substation. 

YOUXGSTOWX,  OHIO.— The  Brier  Hill 
Steel  Company  is  contemplating  the  con- 
struction of  an  additional  blast  furnace  of 
500  tons  capacity  at  its  works  in  the  west 
end.  A  power  station  and  boiler  house  for 
rolling  mill  will  be  erected  in  connection 
with  the  extension  of  the  plant.  Contract 
for  furnace  has  been  awarded  to  the  Riter- 
Conley    Company    of    Pittsburgh. 

HAZARD,  KY.— The  capital  stock  of  the 
Hazard  Electric  Light  &  Power  Company 
has  been  increased  from  $20,000  to  $25,000 
Improvements  are  contemplated  to  the 
system. 

BLOOMFIELD,    IND.— The    Public   Serv- 


I'l.  hi 
1    burg, 

1   b  j    in.     1 

ew    >  ...  1..   .\     \ 

n   pre 
..    Triu 

iimi   1 

■I Iill 

DUQUKH     1  \  1 .       1  , 

Water  been 

loi  11I   •  lee 
lant,  •■»  in  11    1  'owe  1    .v 

■  f  Now  York,  N.  1 

LIGONIER,      INI)      The     local     electric 

llghl    plant,    11  has   1 pur 

1    bj    Hi.     I in 

' ' nam    ol    South    Bend        VI 

1 1.   will   be 

ti  in  with  the 
lines  of  the   Indiana   &    Michigan   Company. 
PETERSBURG,    IND      The    Public   Sen 

Ii  ■        »  '.•mill  I-     Ion       ll.'l         given      the       Indiana 

Power    .\     w  iter    Companj     ol     Bloomneld 

.mill. 11 11  \   to  pui  cha  e  the  local  eleel  rlc  llghl 
plant,    owin.i     bj     the     Eai  tei  n     1  •< 
ol    \ev.    Fork,   v    v 

\  [NCENNE8  tND  The  Indiana  Power 
&  w  ater  <  tampan  1  ol  Bloomneld  ba 
granted  permission  by  the  Public  Service 
Commission  to  purchase  the  properties  of 
Mi.  Vincennes  Electric  Companj  and  the 
City  Electric  1. mhimg  Company,  which  are 
controlled  by  the  Eastern  Power  A  Light 
Corporation  of  New    York,  n.    v. 

EDWARDSVILLE,  11. 1.  step;  have 
been   taken    by    the    Edwardsvllle    Business 

Men's     Association     to    make     investigations 
relative    to   securing    improvements   to   the 
lighting  system   in   the   business   sec- 
tion   of    the    city. 

GIBSON    CITY,    11. 1.      The   city    Council 

has  instructed  the  city   attomej    to  go  ahead 

with  the  necessary  legal  proceedings  for 
the  construction  of  a  municipal  electric- 
light  plant. 

WAUKEGAN,  ILL.-  Plans,  it  is  report- 
ed, are  being  considered  by  the  Fulton- 
Alden  Company,  manufacturer  of  phono- 
graphs, for  enlarging  its  factory  buildings 
and  equipping  its  plant  for  electric  motor 
drive. 

JUNCTION  CITY,  WIS.— The  Wiscon- 
sin Valley  Electric  Company  is  contem- 
plating the  erection  of  a  44,000-volt  elec- 
tric transmission  line  from  Mosinee  to 
Stevens  Point,  a  distance  of  35  miles,  with 
an  extension  to  Junction  City.  The  com- 
pany has  been  granted  a  franchise  to  fur- 
nish electricity  and  given  a  contract  for 
street-lighting   in   the   latter   city. 

MILWAUKEE,  WIS.— Contracts,  it  is  re- 
ported, have  been  awarded  by  the  Pawling 
&  Harnischfeger  Company  of  Milwaukee 
for  new  equipment  for  its  plant,  including 
a  500-kw.  generating  unit,  consisting  of  a 
Nordberg  poppet-valve  engine,  directly  con- 
nected to  an  Allis-Chalmers  generator.  Two 
300-hp.  Badenhausen  boilers  will  be  in- 
stalled. An  addition,  50  ft.  by  80  ft.,  is 
being  erected  to  the  power  plant,  to  be 
equipped  with  a  monorail  bucket  hoist,  me- 
chanical stokers  and  other  apparatus.  Two 
new  10-ton  yard  cranes  are  also  being  in- 
stalled. Woodmansee  &  Davidson  of  Mil- 
waukee, Wis.,  and  Chicago,  111.,  are  con- 
sulting   engineers. 

ALDEN,  MINN. — Improvements  to  the 
local  electric-lighting  system  are  under 
consideration. 

MINNEAPOLIS,  MINN— The  Northern 
States  Power  Company  of  Chicago,  111.,  has 
recently  purchased  the  properties  of  the 
Northwest  Light  &  Power  Company  of 
Hutchinson:  the  Renville  County  Electric 
Company  of  Bird  Island,  and  the  Minne- 
sota Valley  Power  Company  of  Monte- 
video, all  operating  in  southern  Minnesota. 
The  three  companies  serve  28  communities. 

ELLSTON,  IOWA.— The  Mount  Ayr 
(Iowa)  Light  &  Power  Company  has  been 
granted  a  franchise  to  supply  electricity 
for   lamps  and   motors   in   Ellston. 

MASON  CITY.  IOWA— The  Board  of 
County  Commissioners  has  granted  the 
t  eople's  Gas  &  Electric  Company  of  Mason 
City  a  franchise  to  erect  an  electric  trans- 
mission line  from  Morning  Sun  to  Mediapo- 
lis. 

NEVADA,  IOWA. — Bids  will  be  received 
by  the  Commissioners  of  Story  County, 
Nevada,  until  June  20  for  the  construction 
of  a  brick  building,  118  ft.  by  92  ft.,  two 
stories  and  basement,  including  electric 
wiring,  steam  heating,  dumb  waiters, 
vacuum  cleaner,  etc.  The  cost  of  the  build- 
ing is  estimated  at  $70,000.  Damon  & 
O'Mera,  Mason  Building,  Fort  Dodge,  are 
architects. 

RUTHVEX,  IOWA.— The  citizens  have 
voted  to  grant  the  Xorthern  Gas  &  Power 
Company  a  franchise  to  supply  electricity 
in  Ruthven. 

TIXGLEY,  IOWA.— The  citizens  of  Ting- 
ley    have    voted    to    grant    the    Mount    Ayr 
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i;i  QBY,  N  D.  \n  ordinance  has  been 
adopted  bj  the  Cltj  Council  granting  the 
Northern    states    Power   Company    ol    Chi* 

cago,  in.,  pi  .mi  operate 

an  electric-lighting  system  in  Rugby. 

VALLEY    CITY,    N.     I).     The 
Valley     Light    &     Power    Company,    n 
organized,      is     planning     to     erect      a     high- 
Dn    transmission    line    lion, 

to  Dazey,  Sanborn,  Roger  and  other  places 
in  this  part  of  th.  tate  Energy  for 
operating  the  proposed  system  will  be  ob- 
tained  from  the  municipal  plant  at  Valley 
1  ater  the  Hnw  may  be  extended  to 
Hannaford  and  Wimbledon. 

HUMPHREY,  NEB.— The  local  electric 
light  company  has  been  reorganized.  The 
new  owners,  it  is  understood,  propose  to 
rebuild  the  electric  distributing  system  and 
furnish  an  unlimited  service.  Frank 
Wheeler  is  local   manager. 

OGALALLA,  NEB. — At  a  special  elec- 
tion held  June  5  the  proposal  to  issue  bonds 
for  a  new  steam  power  plant  and  for  ex- 
teni  ..us  to  the  distributing  system  was 
carried..  James  H.  Class  is  superintendent. 
OMAHA,  NEB. — Work  has  begun  on  the 
construction  of  a  hospital  building  for  the 
Swedish  Mission  Hospital,  to  cost  about 
$100,000.  Bids  are  wanted  on  all  sub-con- 
tracts, including  electric  wiring,  coal  chute, 
fire  escapes,  etc.  Julien  Swanson,  2434 
Pratt    Street,    is    architect. 

STERLING,  NEB. — Bids  will  be  received 
by  R.  F.  Frerichs  of  the  board  of  educa- 
tion of  school  district  No.  93  of  Sterling, 
until  June  26  for  the  construction  of  a  new 
school  building.  Separate  bids  to  be  sub- 
mitted for  heating,  plumbing  and  electric 
work.  Plans  and  specifications  may  be 
obtained  upon  application  to  Berlinghof  & 
Davis,  architects,  Security  Mutual  Life 
Building,    Lincoln,    upon   deposit   of    $25. 

ATWOOD  CITY,  KAN. — At  an  election 
to  be  held  June  19  the  proposal  to  issue 
$20,000  in  bonds  for  extensions  and  im- 
provements to  the  electric-lighting  system 
will  be  submitted  to  the  voters. 

BURLINGTON,  KAN. — The  City  Coun- 
cil has  instructed  the  city  clerk  to  secure 
estimates  of  the  cost  of  an  additional  Cor- 
liss engine  and  generator  for  the  municipal 
electric-light    plant. 

COFFEYVILLE.  KAN. — The  Union  Trac- 
tion Company,  operating  in  Coffeyville  and 
Independence  and  interurban  lines,  has 
entered  into  a  contract  with  the  Kansas 
City  Gas  &  Electric  Company  of  Wichita 
to  supply  energy  to  operate  its  system  from 
Parsons,   Kan.,   to   Xowata,    Okla 

DOUGLAS,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  $5,000  in 
bonds  for  the  installation  of  an  electric- 
lighting   system   was   carried. 

FLORENCE,  KAN. — Improvements  are 
contemplated  by  the  Florence  Electric  Com- 
pany this  summer,  including  the  installa- 
tion of  a  50-kw.,  three-phase,  60-cycle  gen- 
erator. 

OBERLIX,  KAN. — The  city  of  Oberlin 
is  considering  the  installation  of  a  munici- 
pal   electric-light   plant. 

ST.  MARYS,  KAX. — The  City  Council  is 
considering  a  proposal  submitted  by  D.  A. 
Course  of  the  Rocky  Ford  Power  Company 
to  supply  electricity  in  St.  Marys.  The 
company,  it  is  reported,  has  made  arrange- 
ments to  supply  energy  in  Alma  and  Mc- 
Farland  and  will  cross  the  river  at 
Wamego. 

TOROXTO,  KAX. — Contracts  have  been 
awarded  by  the  city  of  Toronto  for  equip- 
ment for  the  proposed  municinal  electric- 
light  plant.  W.  B.  Rollins  &  Company, 
Railway  Exchange,  Kansas  City,  Mo.,  are 
engineers. 
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Southern  States 

bki  i )«:  i:\vatkk,  x.  c  The  Western 
Carolina  Power  Company  of  Charlotte  is 
contemplating  the  construction  of  a  25,000- 
kva.  hydroelectric  plant  near  Bridgewater 
ahd  another  plant  to  develop  about  70,000 
kva.  near  Camden,  S.  C.  The  construction 
of  these  two  plants  will  necessitate  (he  ex- 
tension of  transmission  lines  and  the  erec- 
tion of  a  new.  substation,  etc. 

CAMDEN,  S.  C. — The  construction  of  a 
new  70,000-kva.  hydroelectric  plant  near 
Camden  is  under  consideration  by  the  West- 
ern Carolina  Power  Company  of  Charlotte, 
N.  C.  The  company  is  also  considering 
the  erection  of  another  plant  near  Bridge- 
water,   N.   C,   to  develop   about  25,000   kva. 

PORT  KOYAL,  S.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  1).  C,  until 
June  25  for  construction  ol  eight  wood 
frame  officers'  quarters,  including  electric- 
lighting,  plumbing  and  sewer  systems,  at 
the  marine  recruiting  station,  Port  Royal. 
Drawings  and  specification  No.  2405  can 
be  obtained  upon  application  to  the  above 
bureau  or  to  the  commandant  of  the  naval 
station. 

UNADTLLA,  GA.— The  bond  issue  for 
the  proposed  municipal  electric  plant  having 
been  defeated,  C.  B.  Morgan.  Mayor,  is 
considering  granting  a  franchise  ifor  an 
electric  plant. 

MEMPHIS,  TENN.— Bids  will  be  re- 
ceived by  the  Mississippi  River  Commis- 
sion. U.  S.  Engineer  Office,  Custom  House, 
Memphis,  Tenn.,  until  July  2  for  furnish- 
ing one  troughing  belt  conveyor,  one  cen- 
trifugal discharge  belt  elevator  complete 
with  drive  engine,  one  concrete  mixer, 
bucket  and  distributing  boom  complete  with 
drive  engine  and  boiler;  one  steam  cap- 
Ban  and  one  cement  sack  elevator  com- 
plete. 

FAYETTE.  MISS. — Bonds  to  the  amount 
of  $17,000  have  been  voted  for  improve- 
ments to  the  municipal   electric-light  plant. 

McCOMB,  MISS.— Work  will  begin  im- 
mediately on  the  construction  of  an  inter- 
urban  electric  railway  to  connect  McComb, 
Magnolia  and  Summit.  The  power  plant 
to  furnish  energy  to  operate  the  line  will 
be  located  at  Fernwood,  where  waste  from 
the  large  lumber  mills  will  be  used.  Right- 
of-way  for  the  entire  length  of  the  road 
has  been  obtained.  A.  H.  Jones  is  man- 
ager. 

BATESVILLE,  ARK. — Bids  will  be  re- 
ceived by  the  Board  of  Commissioners, 
Water  and  Light  Improvement  District  No. 
1,  Batesville,  Ark.,  until  June  26  for  fur- 
nishing and  installing  a  150-kva.,  three- 
phase,  60-cycle,  2300-volt  generator  and  a 
single  cylinder,  four-valve-type  counter-flow 
or  uniflow  unit,  to  operate  condensing,  di- 
rectly connected.  Specifications  may  be  ob- 
tained from  Frank  L.  Wilcox,  engineer, 
Syndicate  Trust  Building,  St.  Louis,  Mo., 
upon   deposit   of   $5. 

CAMDEN,  ARK. — The  Camden  Electric 
Gin  Company  is  contemplating  installing  an 
electrically  operated  plant,  having  a  daily 
capacity  of  50  bales. 

PARIS,  ARK. — Bids  will  be  received  by 
the  Electric  Light  Improvement  District, 
recently  organized  to  establish  an  electric- 
light  and  power  system,  until  June  29,  for 
construction  of  power  plant,  the  work  to 
include  a  power  house,  30  ft.  by  86  ft.,  two 
100-hn.  boilers,  two  water-feed  pumps,  one 
140-hp.  steam  engine  and  a  120-kva.,  three- 
phase.  60-cycle,  2300-volt  engine-type  gen- 
erator, with  exciter,  switchboard,  etc.  W. 
N.  Gladson  of  Fayetteville,  Ark.,  is  consult- 
ing  engineer. 

ADA.  OKDA. — The  Oklahoma  Power  & 
Transmission  Company  is  planning  to  build 
electric  plants  at  Ada  and  Shawnee,  to  cost 
about  $500,000.  The  plans  provide  for  a 
development  of  from  7000  to  10,000  kw.  for 
transmission  to  Ada,  Shawnee,  Lawrence, 
Fitzhugh,  Roff.  Tupelo.  Stonewall,  Colgate 
and  other  places.  The  work  will  include 
construction  of  power  house,  equipped  with 
two  3")00-kw.  steam  turbines,  12  Heine  boil- 
ers, etc.  ;  also  the  erection  of  substations 
and  about  100  miles  of  electric  transmission 
lines.  The  work  will  be  done  under  the 
supervision  of  W.  H.  Zimmerman  of  the 
W.  H.  Zimmerman  Company  of  Chicago. 
111.  Sinclair  Mainland  of  Chicago,  111.,  is 
president. 

CUSHING,  OKLA.— The  Oil  Field  Water, 
Light  &  Power  Company,  recently  organ- 
ized with  a  capital  stock  of  $250,000,  is 
planning  to  supply  electricity  for  lamps, 
heaters,  and  motors  in  the  cities  of  Drum- 
right.  Cushing,  Yale,  Stillwater  and  other- 
towns  in  this  vicinity.  It  will  also  furnish 
energy  to  pump  wells  in  the  Cushing  oil 
fields. 

OKLAHOMA  CITY.  OKLA. — The  State 
Capitol  Commission  has  awarded  the  con- 
tract for  construction  of  power  house,  70 
ft.    by    100    ft.,    to    the    Gross    Construction 


company    of    Oklahoma    City, 
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STILLWATER,     OKLA.      F*.     M.     Redlick 
of  the  Oklahoma   Agricultural  and   M 
ical   College,    Stillwater,    would    like    to    re- 
prices   on    eli  ctrical    equipmi  nl     for 
hall  and   gymnasium  armorj    build- 
ings, to  cost  $100,000  ■ 

SUPPLY,    OKLA. — At    an    election    to    be 
held    June    2")    the    proposal    to    issue 
in  bonds  for  the   installation   of  an   electric- 
light  system  will  be  submitted  to  the  voters, 

COLLEGE  STATION,  TEX  Work  will 
soon  begin  on  the  Installation  of  ornamental 
lamp  standards  on  the  campus  of  the  Agri- 
cultural and  Mechanical  College  of  Texas, 
F.  C.  Bolton  is  professor  of  electrical  engi- 
neering. 

COLUMBUS,  TEX.— The  Columbus  Elec- 
tric Light  Company  has  leased  the  muni.  I- 
pal  water-works  system  for  a  period  of  12 
months.  New  machinery  will  be  installed 
and    the    pumping   facilities   enlarged. 

PORT  ARTHUR,  TEX. — An  addition  is 
being  built  to  the  local  power  station  of 
the  Eastern  Texas  Electric  Company  of 
Beaumont.  New  equipment,  including  a 
4000-kw.    turbo-generator,   will   be    installed. 


Pacific  and  Mountain  States 

CHEWELAH,  WASH.— The  Washington 
Magnesite  Company  has  closed  a  contract 
w.th  the  Stevens  County  Light  &  Power 
Company  of  Colville  for  furnishing  1000 
hp.  at  its  mine  and  plant  near  Chewelah. 
To  furnish  the  service  the  power  company 
will  have  to  extend  its  transmission  lines 
about  8  miles  from  Chewelah.  R.  S.  Tal- 
bot of  Spokane  is  president  of  the  Wash- 
ington   Magnesite    Company. 

NEWPORT,  WASH.  —  The  Northern 
Idaho  &  Montana  Power  Company  is  erect- 
ing a  11,000-volt,  three-phase,  60-cycle 
transmission  line  from  Newport  to  Dalkena, 
Wash.  The  transformer  station  will  have 
an  initial  capacity  of  300  kva. 

OKANOGAN,  WASH.  —  The  Okanogan 
Valley  Power  Company  of  Brewster,  it  is 
reported,  will  rebuild  its  distributing  sys- 
tem within  the  corporate  limits  of  Okano- 
gan. 

SEATTLE,  WASH. — Plans  have  been 
completed  by  the  Pacific  Telephone  &  Tele- 
graph Company,  Stuart  Building,  for  im- 
provements in  the  Yakima  "Valley,  to  cost 
about  $100,000.  From  $15,000  to  $20,000  will 
be  spent  in  North  Yakima  in  underground 
work  and  aerial  cables  and  about  $75,000 
for   extensions  in   the  valley. 

SEATTLE,  WASH.— Bids  will  be  re- 
ceived by  C.  B.  Bagley,  secretary  board 
of  public  works,  Seattle,  until  June  22  for 
furnishing  four  oil  switches  for  the  aux- 
iliary steam  electric  station  at  East  lake 
Avenue  and  Nelson  Place,  and  for  two 
transformers  for  a  substation  tie  line  be- 
tween the  Seventh  Avenue  substation  and 
the  steam  plant;  also  for  furnishing  one 
500-kw.  motor-generator  set  for  the  Aloha 
Street    substation. 

SHELTON,  WASH.— The  property  of  the 
Shelton  Electric  Company  has  been  pur- 
chased by  T.  E.  Donaldson  and  W.  G. 
Burger,  who  will  operate  the  plant  under 
the  name  of  the  Shelton  Light  &  Power 
Company. 

TACOMA,  WASH.— The  Wheeler-Osgood 
Company  of  Tacoma  is  planning  to  equip 
its  sawmill  for  electrical  operation,  which 
will  increase  the  outnut  from  150.000  to 
170.000  ft.  pei-  day.  The  new  equipment 
will  include  four  465-hp.  turbines,  three 
boilers,  one  generator  and  one  turbine.  The 
cost   of  the   work   is  estimated   at   $60,000. 

CRANE,  ORE. — Preparations  are  being 
made  by  Johnson  &  Johnson  of  Vale  for 
the  construction  of  a  large  irrigation  pro- 
ject for  Harney  Cou"ty,  covering  about 
50,000  acres  of  land  The  plans  provide  for 
the  erection  of  a  large  pumping  plant  on 
Lake  Malheur.  Energy  will  be  furnished 
by  the  Harney  Hydro-Electric  Company, 
which  will  develop  about  5000  hp.,  about  IS 
miles  above  Drewsey  on  the  Malheur  River. 
The  power  company  will  also  supply  elec- 
tricity for  lighting  purposes  in  Harney 
Valley,    including   Crane. 

LOS  ANGELES.  CAL.— The  Southern 
California  Edison  Comnany  has  petitioned 
the  State  Railroad  Commission  for  permis- 
sion to  issue  10.000  shares  in  capital  stock 
at   $88   per   share. 

I.os  ANGELES,  CAL.— Plans  have  been 
filed  by  tic-  I, os  Aneele--  Shipbuilding  Com- 
nany for  the  Construction  of  its  shipbuild- 
ing works  on  Smith's  Island.  Los  Angeles 
Harbor.  The  cost  of  the  initial  plant  is 
estimated  at  $7."0  000  and  will  consist  of  a 
one-storv  machine  shop,  100  ft  bv  400  ft.  ; 
one-story  foundry,  100  ft.  by  300  ft.;  one- 
story   rivet    shop   and    storage,    SO    ft.    by    300 


it  .  one-story  boiler  shop,  100  it.  by  200 
it,      t  v.  neral    const]  ucl  Ion    works, 

100   n.    by   600   (1  ter   Bhop,    1 00   ft 

bj  300  it.;  one-storj  pipe  shop,  LOO  it  by 
200  n.  .  one-storj  el<  ctric  shop.  90  it.  by 
150    it  ,    and  general    warehou  e. 

An    aerial    tramway    and 
traveling    cranes     will     be     installed. 

The    works    will    Include    four    shipbuilding 

berths,     tin    ft      bj      "'i     ft     each,    and     wharf 

i-     A.  "  fardner  1-  chief  engi- 
neer. 

RIVERSIDE,     CAL      Th.      1  11        i  louncil 
dopted   a  resolution   providing  for  the 

installation  ol  an  orna  m.-ntal  lighting  sys- 
tem on  Chestnut  Street  from  Pirsl  to  Sixth 
Street 

VENTURA.  CAL. — The  installation  of  an 
ornamental  lighting  system  in  Ventura  is 
under    consideration. 

EAGLE,  IliAllo  Surveys  are  being 
made    by    the    Idaho    Power    Compt 

tor  tie-  erection  of  an  electric  trans- 
mission line  from  Eagle  to  what  Is  known 
as     the    Wise     Project,    a     dl  about 

3  miles,  to  furnish  electricitj  to  Irrigate 
a    tract  of  approximate^    700  acres. 

WALLACE,  IDAHO.  The  Shoshone 
County  Power  Company,  recently  organ- 
ise,I,  proposes  to  erect  and  operate-  an  elec- 
tric transmission  line  from  a  point  near  the 
Ray-Jefferson  mine  and  thence  to  Pri chard 
Creek,  down  Prichard  Creek  to  Murray,  a 
distance  of  12  miles,  with  laterals,  branches 
and  extensions,  which  will  cost  between 
$30,000  and  $35,000.  The  line  when  com- 
pleted will  furnish  energy  for  extensive 
dredging  operations  to  be  carried  on  along 
Prichard  Creek  by  the  Guggenheim  in- 
terests. 

MONROE,  UTAH. — At  a  citizens'  meet- 
ing held  recently  the  proposal  to  rebuild 
the  electric  power  plant,  destroyed  by  fire 
on    Feb.    22,    was    carried. 

HARLOWTi  >X,  MONT.  -The  installation 
of  an  ornamental  lighting  system  on  Cen- 
tral Avenue  is  reported  to  be  under  con- 
sideration. 

LIVINGSTON,  MONT. — Bids  will  be  re- 
ceived at  the  office  of  H.  J.  Reece,  city 
clerk,  Livingston,  until  June  26  for  con- 
struction of  water-works  system,  separate 
bids  to  be  submitted  as  follows:  (1)  For 
furnishing  material  and  labor  and  construct- 
ing concrete  settling  basins,  filter  basins, 
clear-water  basin,  filter  and  chemical  house, 
pumping  station  and  concrete  reservoir, 
and  erecting  pumps,  motors,  etc.;  (2)  for 
furnishing  and  erecting  four  750,000-gal. 
mechanical  units;  (3)  for  furnishing  two 
1.500,000-gal.  low  service  and  two  l.oOO- 
000-gal.  high-service,  motor-driven  pumps, 
starters,  etc.  ;  (4)  furnishing  cast-iron  pipe, 
specials,  etc.;  (5)  furnishing  hydrants, 
valves,  etc.;  (6)  for  trenching  and  laying 
cast-iron  pipe,  etc.  Copies  of  plans  and 
specifications  may  be  obtained  at  the  office 
of  Burns  &  McDonnell,  engineers.  Interstate 
Building,  Kansas  City,  Mo.,  upon  deposit 
of    $10. 

BURNS,  WYO. — Bonds  to  the  amount  of 
$17,000  have  been  sold,  the  proceeds  to  be 
used  for  the  construction  of  a  light  and 
water   plant. 

BURNS,  WYO.— The  contract  for  fur- 
nishing and  installing  the  electric  equip- 
ment and  machinery  for  the  municipal  elec- 
tric-light plant  has  been  awarded  to  the 
Cheyenne  (Wyo.)  Light,  Fuel  &  Power 
Company. 

ROCK  SPRINGS,  WYO.— The  Union 
Pacific  Coal  Company  of  Cheyenne  is  plan- 
ning to  install  a  new  2500-kw.  General 
Electric  turbine  in  its  local  power  plant, 
and  to  erect  a  new  electric  transmission 
line  from  Rock  Springs  to  Superior,  a 
distance  of  1!)  miles.  Wooden  poles  and 
No.  1  copper  wire  will  be  used.  Energy 
will  be  transmitted  either  at  33,000  or  44,000 
volts.  Work  has  already  begun  on  the 
power  house  in  Rock  Springs.  The  power 
plant  at  Superior  will  be  used  as  an  aux- 
iliary. A  new  1000-kw.  General  Electric 
turbine  will  also  be  installed  at  the  com- 
pany's plant  at  Hanna.  where  it  is  opening 
a  new  coal  mine.  Improvements  involving 
an  expenditure  of  about  $200,000  will  be 
made    in    Hanna. 


Canada 

HOLLTBURN,  B.  C.— The  British  Colum- 
bia Electric  Railway  &  Power  Company 
of  Vancouver  is  contemplating  extending 
its  transmission  lines  to  Hollyburn  to  fur- 
nish   electrical    service    here. 

NELSON.  B.  C. — Arrangements  have 
been  made  whereby  the  Utiea  Mines,  Ltd., 
and  the  Jackson  Basin  Mines,  Ltd.,  both 
of  Nelson,  will  construct  jointly  a  hydro- 
electric plant  on  Twelve-Mile  ("'reek.  The 
Utica  Mine  now  has  a  100-hp.  plant. 
Charles     P.     Caldwell    of    Kaslo,    B.    C,     is 

interested. 


V.   I  .   r.  1      I     K    I   I     .\    I  \\    (  )   K    I     I  I 


\    HI.        I,'.         \l 


i 

ii    thin 

'  ii  Hi.  i 

|..  ii 
1  i    \  i.  Inlt) 

KUHT        Will    I   \M.       ON  I'         I 

■v     .1       \      K 

1  .'it    w  mi 

.,i i 

Mr.    K<  ■ .  ,.,,,  i,  ,i    t0 

'i"|.'.       in...  Inn,  r, 


.    .  \i:  \      I 

to     I  I » « - 

to     be 

w 
in  h|m  riy    the    II  i  lom 

mi    will    u|m<i  hydro 

i  i.i 
.  ;i:i  i:\i  n  i   .  ■  i    •         vi 

ell    with    thi 

.v.     Powei     Comp 

on   with   iii.    i" ••! i   new 

.Hid    iii. in."  1 1.     ii).iii  in,       j    i.  in 


IIKUIJI   i;'l  \  i  i'  -  .     I  ..i   I.      The 

<  •  ni  ml    I  .!■  il>     iii- 

m  ated    \\  ni.  .i   capital   ntotaM   >.f  I 

1 1  a.  i    ,i n. i   him  i  ..i.    .   i 

nd  powei  |.i..  nta,  etc      J.  11.  liu 

i     i I     i  >••  i .  \     Plourda   ar<    among    i  im 

i"  \  .i  i ..i 

\i>  >.\Titi:.\i.   QUE       \  ■  ..nil...  i  h 
I'l.i.  ed    i>\     i  he    Monl  i  < ..  i    Ti ..  mw ..  •■      <  '..m- 
puny     uiili    the    Canadian    • 

1 ' panj    im    ■    12,  kw     Hteam  turh 

I.,    i"-    installed    In    thi     new 

I  l.ii  Ion    .il     I  I...  h.  I.e..         II     i       to  bi     dl 

•  ii   April,   i 8  i        'in.    proposed  Impro 
Include  a   ni  n     ub  tat  Ion,  addll  ional  equii 

in.  ni     ;ui. I     :i     conduit     lyltem     linking     up     II 

various  plants. 


w 
'","  N     >        v i -i ■    ni.-. i  June 

i       ClrcuH  controller  h..\ 
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FOB     I  ION  Mill  s.;     i  n    rSIDB 

Philip  c    Ragotsky. 
hlladelphla,     Pa         Ipp     tiled    March     .. 
i>.  ctlng  telephone 
\\  ii.  s  from  poles  t,.  build 

•ICATINO        \  If  \  i;  \  ii  B  . 

Henry  K.  Belghlee,  Cleveland,  Ohio  App 
,l1''1  N"\  B,  1916.  Means  for  Indicating 
or  registering  the  speed  or  variation  In 
speed  ol  a  pluralltj  of  machines,  engines 
or  rotating  parts. 

08,  Circuit  Breaker;  Fremont  .i 
£,  ?vtf'  r-"'"'  •  !'  Borough,  Pa,  App 
Hied  Nov  i.  1915,  Alr-tlghl  receptacle 
oi  glass  preferably  having  Integral  there 
with,  and  internal  <>p,n  top  reservoir  or 
cut  into  which  extend  the  terminal!  ol 
the  electric  circuit   to  be   protected. 

;  19.  E&lbctric  Motor  .  Samuel  E 
Kurtz.  Sac  City,  Iowa.  App  filed  Feb 
•6,  I'.'i  i.  Variable-speed  electric  motor. 
1,228,450.  BUDCTRIC  V7BLDINQ  MACHINE  < 
Laurence  S.  Lachman,  New  York  \  5 
app.    Bled   Sept    17,    1915.     Spot    weldei 

i:        Pbockss    op     Making     Pasted 
Storage-Batteri    Plates;  Louis  ll    Plan 
ders,  Jenkintown,  Pa.     App.  filed  Oct    20 

1912.  a   quantity   of  sulphate   is   mixed 

in    the    paste    prior   to    its    being    applied    to 

the  grid,  and  the  porosity  of  the  finished 
plate    is   fixed   and   determined    independ- 
ently ol   the  consistency  thereof  t,ut   with 
rd   to   the   density   of  the   lead   oxide 

or  oxides  used  and  to  the  capacity  de- 
sired. 

1.228.551.     Negative-Pole  Plate  fob  Stob 
age   Batteries   and   Process  of   Making 
the  Same;   William  G.   s.   Grant  Hamil- 
ton. Ontario.  Canada,  and  Louis  h    Flan- 
ders, Jenkintown.    Pa.      App    filed    Oct    8 

1913.  Active  material  is  free  from 
cracks. 

1,228,577.  Electrical  Plug  and  Socket; 
James  P.  McElroy,  Albany,  N.  Y.  (Susie 
H  McElroy.  executrix).  App.  filed  Feb. 
27,  1912.  For  temporary  connection  of 
an  electrical  device  such  as  an  electric 
heater  to  a  supply  circuit  of  high  poten- 
tial. 

1.228,635.  Lamp  Dimmer;  Harrv  Alexan- 
der. New  York.  X.  Y.  Anp.  filed  March 
9,  1915.  May  be  regulated  within  very 
narrow  limits. 

1,228,670.  Flexible  Insulated  Electri- 
cal Conductor;  John  C.  Henderson, 
Washington,  D.  C.  App.  filed  Nov.  3, 
1916.  Conductor  having  subdivided  con- 
ducting portions  in  which  there  will  be 
no  readily  combustible  material  touching 
the  conducting  elements. 

1,228.675.  Storage-Battery  Plate;  Will- 
iam S.  Hutchinson,  Montreal.  Quebec. 
Canada.  App.  filed  July  16,  1913.  Im- 
provements. 

1.228.710.  Brush-Lifting  Mechanism; 
Charl.s  W.  Steen.  Norwood.  Ohio.  App 
filed   June   19.    1914.      Improvements. 

1.228.711.  Connecting  Device  for  Chain- 
Type  Insulators;  Louis  Steinberger 
Brooklyn,  N.  Y.  App.  filed  Dec.  6,  1912 
Adjacent  units  may  be  readily  assembled 
and     disassembled     without     the     use     of 

tools. 

1,228.731.  Oirct-it        Extension-        Box- 

Chauncey  W.  Abbott.  Auburn.  N.  Y..  and 
Henry  R.  Gilson,  Baden,  and  James  M 
G.  Fullman,  Sewickley,  Pa.  App.  filed 
May  26,  1914.  Form  of  extension  box- 
whereby  a  circuit  may  be  picked  un  at 
and  extended  from  wall  switch  outlets, 
particularly  flush  switch  outlets. 

1,228,762.  Electric  Light  Fixture:  C. 
F.  nolle,  Cincinnati,  Ohio.  App.  filed 
Sept.  14.  1912.  Incandescent  electric 
lights  may  be  extensibly  or  adjustably 
supported   from  the  wall  or  ceiling. 

1,228,778.  Knife-Switch  Relay:  William 
Kaisling.  Chicago,  ni.  App.  filed  Julv  1, 
1913.     Armature-actuated  switch  blade  is 
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adapted    to   control    circuit    conditions    In 
connection   with  a   pluralltj    of  stationary 
switch   blades 
1,228,839.     Safeti      Means      for      Switch 
i  Siebenhauer,    San    Fran< 

cisco,    Cal.       App.     filed    Sept.     27,     L915 
Protecting  covering  for  the  exposed   bui 

bars  and  in  spaced  relation  thereto,  the 
Covering  being  either  of  conducting  or 
non-conducting  material  and  cither 
opaque  or  transparent  as  desired. 
1,228,842,  Electric  Welding  Machine; 
.larn.s  M,  Sparkes,  Peabody,  Mass.  App. 
filed  Jan.  IT.  1916.  Single-transformer 
electi'ie-u  elding    apparatus. 


1,228,710— Brush-Lifting    Mechanism 

1,228,843.  Welding  Machine;  William  H. 
Spire,  Cleveland.  Ohio.  App.  filed  Jan. 
31,  1917.  A  platen  longitudinally  mov- 
able of  the  frame  of  the  apparatus  may 
be  supported  on  and  movable  over  a 
plurality  of  sets  of  bearing  rolls  in  order 
to  effect  such  longitudinal  movement. 

1,228,849.  System  of  Electrical  Regula- 
tion; William  A.  Turbayne,  Niagara 
Falls,  N.  Y.  App.  filed  June  2,  1913. 
Storage  batteries  are  caused  to  discharge 
into  the  system  at  periods  of  load  de- 
mand greater  than  that  desired  to  be 
held  on  the  generators,  while  conversely 
the  batteries  are  caused  to  charge  when 
the  external  demand  falls  below  the  de- 
sired normal  generator  load. 

1,228,852.  Control  of  Alternating-Cur- 
rent Motors  ;  Thomas  W.  Varley,  New 
York,  N.  Y.  App.  filed  June  18,  1914. 
Insures  that  the  rotation  of  the  motor 
will  be  always  in  the  desired  direction 
after  it  is  once  installed,  independent  of 
the  reversal  of  the  phases  by  accident  or 
otherwise. 

1.228.858.  Electric  Switch;  Roger  S 
White,  Washington.  D.  C.  App.  filed 
Oct.    31,    1914.      Improvements. 

1.228.859.  Meter  Switch;  Roger  S.  White. 
Washinerton,  D.  C.  App.  filed  Aug.  22, 
1916.  For  use  particularly  on  meter  test 
blocks. 


90  .        Electric  Sw  itch     Mbch 
i  >a  vol  i .    i  lordon,  I  !hlc  ago,  111.     App    (111 
Nov.     21,     r.ii  6.       Ki      i  onl  rolled 
switch   i !  p. 

i,22s,  921.      Drawn-Link    Electric 
Slaughter  W,  Huff,  Brooklyn,  N.  V.     App. 
filed   Aug.   21     1914      Cartridge. 

PION      I  »i.\ I  ii- 

CURRENT  Machines  a.m.  iiii 
•  r  Ljungi  ii  urn  ami  Axel  i  >  Wni- 
strom,  Stockholm,  Sweden.  App  Blag 
i' '.  b  'i.  1913  \ i  ra ngemenl  which  will 
pi  oduce  pracl  Icallj  pei  te<  i  i  ommutation, 
but  which  will  at  the  same  time  m 
turb    the    magnetic    design    ol    thi 

ra  tor. 

1,228,963.  Apparatus  fob  Controlling] 
Mechanism  at  a  Distance;  Jacob  Pere« 
peikin,     Petrograd,     Russia.       App.     filed 

Feb.    ■'!.    1IM2.      Improvements. 

1,228,988.  Machine  fob.  WATERPROOFING] 
FIBROUS  Materials;  Allied  <>  Tate] 
Montreal,  Quebec,  Canada,  App,  hied 
( >.i .   27.    1916.     Improvemi 

1.229,011.         FiBLD-CONTBOL      SWITCH;      W'm- 

field  A.  At  wood.  Schenectady,  N.  v.  App. 
filed  ./une  28,  1913.  For  dynamo-electric 
machines. 

1,229,034.      Burglar    Alarm  ;     Lee    A.    Col- 
lins,  Louisville,   Ky.      App.   filed    I  >■ 
1916.       Transmits    a    signal     to    a     central 
telephone     oflice     or     other     station     with 
which    it   is   connected   by    telephon. 

1.229.056.  Electric-Lamp  Receptacle; 
Melchor  H.  Freixas,  Brooklyn.  N  Y. 
App.   filed  Sept.   30,   1916.     Improvements. 

1.229.057.  Card-Punching  Device;  John 
W.  Fritch  and  Delia  E.  Hoppes,  Wash- 
ington, D.  C.  App.  filed  Oct.  11,  1916. 
Such  as  those  which  are  used  for  statis- 
tical data,  as  for  instance  in  compiling 
statistics  for  the  census  or  other  similar 
uses. 

1,229,075.  Apparatus       for       Handling 

Metallic  Leaf  ;  Leon  M.  Harwood, 
Springfield,  Mass.  App.  filed  July  3, 
1916.      Improvements. 

1.229,097.  Oil-Feed  Signal  Device;  Frank 
P.  Lamar,  Santa  Ana,  Cal.  App.  filed 
May  13,  1916.  Device  for  indicating  the 
flow  of  oil  through  an  oil  system. 

1,229.128.  Electric  Heating  Device; 
Leon  F.  Parkhurst,  Pittsfield,  Mass.  App. 
filed  June  18,  1915.  Armored  or  sheathed 
wires  lie  in  a  single  plane,  so  that  the 
articles  operated  upon  are  uniformly 
spaced   from   the   source  of   radiant   heaL 

1.229.149.  Commutator;  Carl  J.  Schwarze, 
Adrian,  Mich.  App.  filed  March  28,  1916. 
Relates  to  the  grouping  of  relatively  in- 
sulated terminals. 

1.229.150.  Process  for  Tanning  and  Im- 
pregnating Materials  by  Means  of 
Electricity  ;  Botho  Schwerin,  Frankfort- 
on-the-Main.  Germany.  App.  filed  Sept. 
8,  1914.  The  invention  utilizes  the  fact 
that  a  tanning  liquor  may  be  carried 
through  the  hide  by  the  electric  current 
— that  is  to  say,  electro-osmotically— 
whereby  the  hide  is  able  to  take  up  the 
tanning  and  become  converted  into 
leather. 

1.229.185.  Incandescent    Electric    Lamp 
Plug  ;    George   J.    Stichtenoth,    Cincinnati, 
Ohio.      App.    filed   March   15,    1917.      Hav- 
ing a  plug  adapted  to  be  interchangeably  , 
employed  with  sockets  of  different  types. 

1.229.186.  Safety  Switch;  Alexander  K. 
Sutherland,  New  Britain,  Conn.  App. 
filed  July  31,  1915.  Ordinary  knife-switch 
type. 

1,229,203.     Method  of  Purifying  and  Sep-  , 
arating     Finely     Divided     Substances  ; 
Botho    Schwerin,     Frankfort-on-the-Main, 
Germany.     App.  filed  Jan.   5,   1912.     Utili-  I 
zation   of  the   effects   of   the   electric   cur-  I 
rent  on  the  transport  of  the  smallest  par- 
ticles  in  a  suspension,   a  mixture  of  sus- 
pensions,   or    in    so-called    colloidal    solu-  i 
tions. 
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Getting  at  Costs 

THE  necessity  of  ascertaining  costs  in  a  uniform 
manner  has  been  brought  home  to  every  concern  in 
the  electrical  manufacturing  industry  very  forcibly  of 
late  by  the  work  of  the  cost  accounting  committee  of 
the  Electrical  Manufacturers'  Council,  embracing  the 
Electrical  Manufacturers'  Club,  the  Electric  Power  Club 
and  the  Associated  Manufacturers  of  Electrical  Sup- 
plies. Nor  has  this  realization  come  any  too  soon.  With 
war  revenue  measures  designed  to  tax  excess  profits  it 
is  imperative  to  know  exactly  what  profits  are,  and  to 
obtain  this  information  some  recognized  and  authori- 
tative accounting  and  cost  system  must  be  applied.  The 
government  is  also  now  planning  extensive  purchases 
on  a  cost-plus-percentage  basis  so  that  the  elements 
which  go  to  make  up  manufacturing  costs  will  be  offi- 
cially defined.  If,  therefore,  there  is  a  fair  understand- 
ing of  these  matters  before  contracts  are  distributed,  it 
will  save  both  the  manufacturer  and  the  government 
considerable  expense  in  checking  up  the  cost  figures. 
But,  regardless  of  whether  companies  are  at  work  for 
the  government  or  not,  it  is  plainly  apparent  that  a 
standardized  system  of  accounts  should  straightway  be 
put  into  effect,  if  for  no  other  than  purely  selfish  rea- 
sons. We  therefore  urge  whole-hearted  and  prompt  co- 
operation with  the  accounting  committee  of  the  Na- 
tional Manufacturers'  Council  in  the  rapid  adoption  and 
promulgation  of  its  system  of  accounts. 


Room  for  Electric  Vehicles 

JUST  now  the  air  is  resounding  with  the  familiar 
wail  of  "Gas  going  up  again,"  and  those  who  drive 
motor  vehicles  may  well  pause  and  consider  where  the 
rise  is  likely  to  stop.  Prices  have  an  unpleasant  way 
of  being  lifted  on  a  ratchet  with  no  available  method  of 
release.  In  this  emergency  it  is  certainly  worth  while 
to  push  the  electric  vehicle  energetically,  both  for  the 
ordinary  work  of  the  automobile  and  for  trucking  and 
industrial  use.  To  those  who  use  motor  vehicles  for 
pleasure  only  the  supply  of  fuel  perhaps  will  not  count 
at  first  very  heavily;  but  when  it  comes  to  the  matter 
of  commercial  vehicles  the  situation  is  quite  different. 
The  owner  counts  the  cost  very  carefully,  and  good  as 
many  of  the  gasoline  trucks  and  delivery  wagons  are, 
the  cost  of  fuel  and  the  constant  elements  of  wear  and 
tear  cannot  be  neglected. 

As  the  war  progresses  a  heavier  and  heavier  demand 
for  gasoline  must  be  reckoned  with.  Thousands  upon 
thousands  of  motor  trucks,  motor  ambulances  and  trac- 
tors will  be  required  at  the  front,  thousands  of  aero- 
planes must  be  kept  supplied,  and  hundreds  of  powerful 


motorboats,  consuming  fuel  at  a  tremendous  rate,  will 
be  put  into  service  on  the  seacoast.  All  these  are  likely 
to  cause  so  huge  a  demand  for  gasoline  that  the  price 
is  bound  to  mount  higher  and  higher.  It  would  there- 
fore seem  to  be  sound  policy  on  the  part  of  the  electric 
supply  companies  to  encourage  in  every  way  possible 
the  use  of  electric  vehicles,  following  up  the  campaign 
which  has  been  on  for  several  years  with  still  further 
energy.  It  not  only  will  encourage  the  use  of  a  thing 
which  is  extremely  good  in  itself,  but  will  tend  greatly 
to  relieve  the  gasoline  situation  at  a  time  when  the  war 
demand  for  fuel  is  rapidly  increasing.  In  the  factory 
the  opportunities  are  beginning  to  loom  large,  and  the 
outlet  here  may  eclipse  in  a  few  years  the  ordinary  ap- 
plications on  the  streets  and  highways.  An  article  in 
this  issue  gives  an  excellent  survey  of  conditions  and 
possibilities  in  the  industrial  field  and  well  merits  close 
study.  It  shows  applications  of  storage-battery  trucks 
in  work  for  which  they  are  well  fitted  and  in  a  direction 
in  which  there  is  no  competition. 


A  New  Trail  Blazed  in  California 

THE  commendable  spirit  of  co-operation  among  Cali-. 
fornia  power  companies  has  made  it  worth  while 
for  the  California  Railroad  Commission  to  propose  the 
connection  of  all  important  transmission  lines  into  a 
well-knit  state-wide  system.  The  purposes  are  to 
stabilize  service,  cut  down  cost  of  production,  and 
utilize  stream  flow  more  effectively  by  facilitating  in- 
terchange of  energy;  in  other  words,  simply  the  end 
that  would  be  sought  were  all  companies  managed  by 
one  parent  body  considering  the  welfare  of  each  while 
acting  for  the  best  interests  of  all.  The  plan  origi- 
nated with  the  commission  as  outlined  in  the  news 
item  published  last  week;  but  before  the  scheme  as  a 
whole  could  be  presented,  even  before  the  completion  of 
the  general  survey,  the  power  companies  began  to  take 
a  keen  interest  in  the  idea.  The  Pacific  Coast  Section 
of  the  National  Electric  Light  Association  is  now 
working  on  it,  and  some  companies  are  already  respond- 
ing cordially. 

Technically,  perhaps,  the  most  important  advantage 
in  a  territory  served  by  streams  of  diversified  flow  is 
getting  onto  the  same  system  a  wide  diversity  of  de- 
mand. Thirty  thousand  to  40,000  hp.  of  power  can 
be  added  to  the  State's  total  without  installing  addi- 
tional generating  equipment,  F.  E.  Hoar  of  the  Railroad 
Commission  believes,  by  merely  connecting  existing 
systems  so  that  stream  flow  diversity  can  be  considered 
as  a  whole  instead  of  individually.  The  plan  would 
foster  closer  co-operation  between   companies  and   re- 
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ducc  undesirable  competition  with  Iti  attandanl  litigs 
tion  before  the  Railroad  Comml  Ion  Once  el]  com 
paniea  ere  connected  to  ■  itate  wi  tivi 

tics  of  commercial  department!  could  be  broadened 
most  effectively,  and  of  couree  these  elements  ;ill  tend 
to  reduce  the  coal  of  operation.  With  the  proposal  of 
comprehensive  s  plan  for  physical  consolidation  of 
California  transmission  systems,  the  question  natu 
rail\  arises,  will  this  tend  toward  consolidation  oi  oi 
ganisations?    Thia  was  nol  ■  pari  of  th 'iginal  plan, 

but    it   has  developed   incidentally. 

iii  fact,  the  merging  of  eight  small  companies  Into 
larger  corporations  which  could  probably  serve  the 
territory  more  economically  la  already  being  consid- 
ered. In  those  cases  where  a  small  company  is  under 
the  handicap  Of  high  overhead  and  finds  efficienl  man 
agemenl  difficult  and  costly,  absorption  is  indicated.  On 

the  other  hand,  if  present  organizations  are  able  to  op- 
erate profitably  with  reasonable  rates  consolidation  is 
not  so  desirable.  The  criterion  must  be  economy  of  op- 
eration. The  public  has  a  right  to  the  lowest  fair 
rates,  and  if  the  greatest  economy  lies  in  a  combina- 
tion of  systems,  this  will  surely  be  the  ultimate  result. 
The  small  companies  in  critical  financial  condition 
should  welcome  the  situation,  and  those  that  are  do- 
ing well  have  no  cause  to  fear  it.  The  plan  has  merit 
from  many  angles,  and  the  fact  that  it  is  being  favor- 
ably received  sets  an  excellent  example  for  competitive 
companies  elsewhere  that  have  not  learned  to  pull  to- 
gether. 


Give  Us  More  Water  Pressure 

WE  BESPEAK  earnest  consideration  of  Hugh  L. 
Cooper's  paper  on  the  water-power  situation.  It 
is  quite  in  line  with  our  editorial  suggestion  that  true 
conservation  requires  the  intensive  use  of  electric  power 
to  remedy  the  waste  of  transporting  coal.  Mr.  Cooper 
puts  the  case  for  water  powers  forcefully  and  in  a  way 
which  should  appeal  to  the  intelligent  public.  Stupid 
lack  of  legislation  is  responsible  for  a  great  deal  in  this 
country  of  ours,  among  other  things  for  the  annual 
waste  of  water  power — a  waste  irretrievable  since  every 
gallon  of  water  that  falls  unutilized  to  sea  level  has 
failed  of  its  duty  toward  mankind. 

Ultimately  one  must  expect  an  enormous  increase  in 
water-power  developments,  but  the  slow  progress  of  the 
last  fifteen  years  is  not  entirely  due  to  either  lack  of 
legislation  or  improper  legislation.  Other  facts  enter 
into  the  situation.  The  first  decade  of  water-power  de- 
velopment, from  1893  to  1903,  produced  installations  at 
a  rate  which  in  the  nature  of  things  could  not  be  ex- 
pected to  continue.  The  first  hydraulic  privileges 
chosen  for  working  were  selected  on  sound  economic 
principles.  Either  they  could  be  developed  very  cheaply, 
or  they  were  near  certain  profitable  markets,  or,  being 
more  distant  from  markets,  they  were  in  competition 
only  with  high-priced  coal.  The  first  few  million  horse- 
power represented  a  situation  more  promising  than 
could  have  been  obtained  from  the  next  few  million,  or 
from  the  succeeding  millions  of  horsepower  less  favor- 


ai.iv  situated  In  cosl  of  water  developed.  The  large 
hydraulic  privileges  now  exii  ting  are  for  the  most  part 
very  far  distant  from  markets  or  expensive  to  develop 
Despite  the  short  [ghted  attitude  of  the  government 
toward  the  powers  In  its  control,  these  make  up  but  a 
mall  part  of  the  total  85,000,000  hp. 

Very  marked  in  ii  practical  effect  on  the  hydroelec 
trie  situation  has  been  the  advent  of  the  great  steam 
turbine,  showing  an  efficiency  hitherto  unapproachable 

with  steam  plants  and  making  it  evident  that,  given  res 

sonably  cheap  fuel,  power  could  be  supplied  at  a  price 

scarcely  attainable  In  tin-  average  hydroelectric  station 
The  situation  is  therefore  from  the  standpoint  of  dol- 
lars and  cents  far  more  Complicated  than  Mr.  Cooper  in- 
dicates, but  at  this  time  his  contentions  should  be  taken 
very  seriously  as  pointing  the  way  to  large  savings  in 
labor  and  transportation.  We  are  living  in  a  period 
in  which  the  price  of  coal,  including  transportation,  has 
reached  a  figure  which  upsets  all  previous  calculations 
regarding  the  relative  economy  of  steam  and  water 
power.  We  have  been  thrust  long  before  our  due  time 
into  a  situation  which  makes  it  possible  economically  to 
develop  water  powers  usually  classed  as  undesirable. 
If  pushed  quickly  into  service,  many  of  these  would 
prove  most  valuable  additions  to  the  country's  resources 
and  would  release,  as  Mr.  Cooper  shows,  large  amounts 
of  labor  and  of  transportation  facilities.  While  many  a 
water  power  is  in  and  by  itself  relatively  unprofitable 
to  develop  on  account  of  its  distance  from  any  specific 
markets,  it  may  still  be  tremendously  useful  if  cut  in 
on  an  existing  system  to  form  part  of  the  general 
power  supply.  This  is  along  the  line  of  least  resistance 
in  hydraulic  enterprises,  and  it  should  be  assiduously 
followed  if  we  hope  to  gain  quickly  the  greatest  return 
from  our  unutilized  hydraulic  privileges. 


Low-Temperature  Electrothermal  Processes 

IT  IS  a  well-recognized  fact  that  heat  can  be  produced 
on  a  large  scale  more  economically  in  a  fuel  furnace 
than  in  an  electric  furnace,  except  where  water  power 
is  abundant  and  fuel  difficult  to  secure.  Nevertheless, 
heat  can  often  be  produced  on  a  small  scale  much  more 
economically  by  the  electric  furnace  than  by  fuel;  while 
in  particular  industries  the  electric  furnace  is  more  eco- 
nomical than  the  fuel  furnace,  even  on  a  large  scale, 
owing  to  special  advantages  attending  the  electric 
process.  The  electric  toaster  on  many  a  breakfast  table 
and  the  electric  range  in  many  a  kitchen  indicate  that, 
in  long-range  economy,  electrically  produced  heat  may 
have  a  great  advantage  over  heat  produced  by  fuel. 

A  good  example  of  the  advantages  accruing  to  elec- 
tric-furnace heating  in  certain  industries  was  cited  in  a 
recent  paper  by  C.  F.  Hirshfeld,  before  the  American 
Electrochemical  Society,  referring  to  low-temperature 
baking  for  japanning  and  foundry  core  work.  It  is  well 
known  that  japanning  is  an  art  requiring  considerable 
experience  and  skill  for  its  successful  conduct.  More- 
over, there  has  always  been  much  uncertainty  and  guess- 
work about  it,  owing  to  the  large  number  of  variables 
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which  enter  into  the  process.  Some  of  the  most  suc- 
cessful japanners  appear  to  have  no  quantitative  rules 
governing  their  procedure.  They  have  reduced  their 
success  to  a  habit,  but  any  departure  from  the  stereo- 
typed technique  would  be  likely  to  perplex  them.  All 
industrial  processes  start  in  this  rule-of-thumb  fashion 
and  gradually  evolve  into  scientific  processes  as  the 
meaning  and  value  of  the  different  steps  become  in- 
terpreted through  painstaking  research.  Mr.  Hirshfeld 
showed  how  research  has  already  modified  the  japanning 
process  to  commercial  advantage  in  certain  industries 
by  simplifying  and  stabilizing  the  technique.  The  elec- 
tric furnace  enables  the  baking  to  be  carried  on  in  a 
perfectly  definite  manner,  capable  of  being  repeated  pre- 
cisely through  an  indefinite  number  of  trials.  More- 
over, electric  heating  of  a  lacquered  metallic  object  ap- 
pears to  be  largely  from  the  metal  outward ;  whereas 
gas-furnace  heating  is  more  from  the  outside  of  the 
lacquer  inward,  with  a  greater  tendency  to  ebullition 
in  and  disruption  of  the  layer.  It  is  the  great  definite- 
ness  and  reproducibility  of  electric  heating  that  give 
the  electric  furnace  its  value  in  such  cases. 

In  the  competition  among  industrial  processes  those 
which  can  be  scientifically  adjusted  and  controlled  are 
likely  to  displace,  in  the  long  run,  the  more  primitive 
and  rigid  processes.  The  electric  furnace  enables  the 
careful  experimenter  to  study  the  effects  of  thermal 
changes  in  his  processes  much  more  surely  and  con- 
veniently than  is  ordinarily  possible  with  the  fuel  fur- 
nace. The  electric  furnace  is  often  therefore  a  great 
aid  to  industrial  research  and  to  new  results. 


Centralizing  Energy  Production  from  Fuel 

AT  THIS  time  it  is  the  plain  duty  of  a  central  sta- 
tion to  make  as  vigorous  a  drive  for  additional 
power  load  as  it  is  possible  to  organize.  The  country  is 
in  a  curious  situation  with  respect  to  its  fuel  supply. 
Of  fuel  there  is  an  indefinitely  great  amount.  Facili- 
ties for  fuel  transportation  we  fondly  believed  were 
adequate  until  the  strain  of  the  last  two  years  began 
to  make  itself  felt.  As  the  case  stands  those  facilities 
have  broken  down  owing  to  the  enormous  pressure  of 
other  kinds  of  freight,  chiefly  moving  eastward,  a  lim- 
ited supply  of  rolling  stock  to  accommodate  it  and. 
above  all,  the  inefficiency  of  freight  distribution.  The 
methods   of   handling  cars   destined   for   anything   but 


through  routes  seems  to  be  crude  in  the  extreme,  so 
that  instead  of  actually  utilizing  the  rolling  stock  it  is 
laid  up  in  indefinitely  great  quantities  for  transship- 
ment and  in  process  of  unloading.  The  net  result  is 
that  the  consumer  of  coal  who  is  not  receiving  it  over 
a  comparatively  straight  line  and  in  large  quantities 
finds  himself  trapped.  He  can  only  get  his  fuel  with 
great  difficulty  and  at  enormously  enhanced  price. 
Water   transportation   counts   for   very   little. 

Now  is  the  time  to  get  after  the  consumers  of  fuel 
for  industrial  purposes  to  transfer  their  load  as  far  as 
possible  to  the  big  central  stations,  which  are  able  to 
obtain  fuel  somewhat  directly  and  to  utilize  it  at  an 
enormously  higher  efficiency  than  is  possible  on  a  smal\ 
scale.  Now  if  ever,  too,  is  the  time  for  a  further  up- 
building of  transmission  networks  so  that  small  stations 
struggling  with  a  rapidly  increasing  fuel  bill  may  be 
able  to  utilize  wires  instead  of  railroads  for  obtaining 
their  supply  of  energy.  This  phase  of  the  matter  is 
one  on  which  it  is  difficult  to  lay  too  much  stress.  We 
have  repeatedly  discussed  the  meshing  of  electric  sys- 
tems into  networks,  but  there  has  never  been  a  time 
when  the  benefits  to  be  obtained  are  comparable  with 
those  which  may  be  secured  at  present. 

The  situation,  in  a  word,  is  this :  Owing  to  the  diffi- 
culties, chiefly  in  transportation,  due  to  the  changes 
wrought  by  the  war,  fuel  is  at  a  figure  which  normally 
might  not  have  been  reached  for  another  fifty  years, 
perhaps  not  then.  The  economic  conditions  have 
changed  enormously  in  the  last  two  years,  and  every- 
thing points  to  the  need  of  furnishing  power  to  the 
country  from  the  relatively  few  points  at  which  fuel 
is  readily  obtained  and  where  it  can  be  most  efficiently 
utilized.  Wholesaling  electric  power  has  been  one  of 
the  notable  advances  of  the  last  few  years.  The  pres- 
ent conditions  call  not  only  for  the  application  of  this 
for  the  relief  of  the  smaller  stations,  but  for  an  enor- 
mous increase  in  the  retail  business  among  manufac- 
turers. The  only  adverse  condition  is  the  rise  in  price 
of  electrical  machinery.  This  from  the  standpoint  of 
the  central  station  man  is  unfortunate,  but  it  should 
not  check  efforts  to  turn  industrial  power  production 
into  a  business  belonging  to  the  central  station,  car- 
ried on  on  a  great  scale,  and  under  favorable  conditions, 
instead  of  allowing  it  to  go  on  as  at  present  wasting 
fuel  and  wasting  transportation  at  a  time  when  both 
are  seriously  needed. 


RELATIVE  estimates  of  the  total 
power  used  for  handling  the  large 
grain  crops  of  this  continent  are  not  readily  obtain- 
able, but  the  aggregate  power  used  for  handling  and 
cleaning  grain  must  be  many  hundred  thousand  horse- 
power. Much,  if  not  all,  of  this  load  is  available  to  the 
neighboring  central  stations.  On  account  of  the  unprec- 
edented demand  on  this  country  for  its  grain  output, 
every  central  station  should  be  in  readiness  to  serve 
grain  elevators  in  its  vicinity.  Extensive  data  based  on 
the  performance  of  several  elevators  will  be  presented 
in  the  next  issue  of  the  Electrical  World  to  assist  cen- 
tral stations  in  providing  for  such  loads  and  to  help  en- 
gineers who  are  supervising  the  equipping  of  new  ele- 
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vators  or  trying  to  increase  the  efficiency 
or  output  of  existing  elevators.  The  fifth 
installment  of  C.  E.  Clewell's  series  on  industrial  illu- 
mination will  also  be  presented.  This  article  will  point 
out  the  relation  of  the  first  cost  of  lighting  equipment 
to  the  total  cost  of  factory  building  and  its  components 
such  as  elevators,  cranes  and  ventilating  equipment. 
Costs  of  operating  the  lighting  installation,  nature  of 
work  as  a  factor  in  lighting  problems,  essential  quali- 
ties of  lighting  systems  and  the  use  of  tungsten  lamps 
will  also  be  discussed.  Besides  the  regular  departments, 
there  will  be  an  article  showing  the  economy,  both  as 
regards  labor  and  increased  production,  of  electric  in- 
dustrial trucks  in  the  Willys-Overland  factory. 
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Timely  Economy  of  Industrial  Electric  Trucks 

Extraordinary  Development  in  Last  Two  Years  of  These  Electrically  Driven  Equipments, 

Which  Intensify  Production  and  Save  Labor — Battery  Charging 

a  Valuable  Off-Peak  Load 


WITHIN  the  last  two  years  a  wonderful  develop- 
ment in  what  might  be  called  the  field  of  in- 
tensive transportation  has  taken  place  by  aid 
of  the  industrial  electric  truck.  In  many  quarters  the 
achievements  of  these  small  but  powerful  units  of 
transport  are  little  realized.  The  attention  given  to 
electric  and  gasoline  vehicles  designed  essentially  for 
highway  service  over  extended  areas  has  led  not  a  few 
central  station  men,  mill  owners,  terminal  operators  and 
merchandise  handlers  to  overlook  the  usefulness  of  the 
industrial  type  of  truck.  The  increasing  cost  of  labor 
and  the  pressure  upon  all  plants  allied  directly  or  indi- 
rectly with  war  service  to  cut  the  time  of  production 
to  the  minimum  consistent  with  high-grade  work  is 
leading  to  a  much  wider  recognition  of  the  accomplish- 
ments and  possibilities  of  what  has  been  so  aptly  called 
"the  little  brother  of  the  commercial  truck."  It  is  a 
question  if  any  motor-driven  tool  available  to-day  for 
the  use  of  a  hard-pressed  industrial  world  stands  ready 
to  speed  up  production  more  efficiently  than  this  special- 
ized type  of  electric  vehicle.  This  readiness  to  serve 
the  nation's  plants,  warehouses,  terminal  yards,  arsenals 
and  merchandising  establishments  is  based  upon  the 
successful  operation  of  about  5000  industrial  electric 
trucks  in  all  parts  of  the  civilized  world,  4000  of  which 
are  in  service  in  the  United  States  and  Canada.  There 
is  nothing  experimental  about  the  modern  industrial 
truck  as  an  efficient  economic  tool. 

Recent  Status  of  Manufacture 

Industrial  electric  trucks  are  to-day  being  produced 
in  America  by  about  a  dozen  manufacturers.  Their 
present  cost  ranges  from  about  $1,100  to  $2,500,  ac- 
cording to  size  and  design.  Units  of  2  tons  (1.814  t.) 
capacity,  costing  around  $2,000  each,  are  in  general  use. 
The  average  industrial  truck  saves  from  $5  to  $7  per  day 
in  wages,  depending  upon  the  materials  handled,  the 
length  of  haul,  local  cost  of  labor,  etc.  In  some  muni- 
tions plants  a  saving  of  $18  per  day  per  truck  is  being 
realized.  With  intensive  use  an  industrial  electric 
truck  will  often  pay  for  itself  in  from  one  to  two 
years.    The  average  laborer  employed  in  pushing  a  hand 


truck  can  be  taught  to  operate  an  electric  equipment 
in  half  a  day,  with  the  result  that  his  duties  are  vastly 
lightened  although  increased  production  of  transporta- 
tion results  to  a  fivefold  degree.  It  has  been  found  de- 
sirable in  establishing  such  service  to  instruct  the  local 
superintendent  or  chief  electrician  in  the  use  of  the 
truck,  running  the  unit  light  about  the  plant  at  first 
and  then  assuming  loads.  These  local  officials  then 
select  the  truck  operator  or  operators  and  in  this  way 
exercise  a  salutary  control  over  the  use  of  the  equip- 
ment, the  permanent  truck  operator  being  taught  by 
his  superiors. 

The  usual  speeds  of  the  industrial  electric  truck 
loaded  range  from  5  to  7  miles  (8.0467  to  11.2654  km.) 
per  hour,  compared  with  about  2  miles  (3.2187  km.)  per 
hour  in  hand  stevedore  service.  Well-designed  trucks 
can  be  stopped  almost  instantly  and  well  within  their 
length  when  operating  at  full  speed,  a  factor  of  great 
value  in  the  rapid  handling  of  merchandise  in  con- 
gested areas  and  aisles.  The  use  of  a  single  direct- 
current  motor  of  the  series  type  is  general  for  truck 
driving;  the  control  provides  for  several  speeds  for- 
ward and  reverse  in  acceptable  designs,  and  in  case  the 
operator  steps  off  the  machine  current  is  immediately 
cut  off  by  an  automatic  switch.  Various  types  of  driv- 
ing gear  are  in  service,  including  worm  gearing,  chain 
drive  and  spur  gearing  with  differential.  Steering  is 
of  the  two-wheel  and  four-wheel  type,  and  the  turning 
radii  of  the  latest  designs  are  very  short.  A  repre- 
sentative two-wheel  steer  type  in  which  special  atten- 
tion has  been  given  to  this  feature  has  a  turning  radius 
of  7  ft.  3  in.  (220.98  cm.),  the  over-all  length  of  the 
truck  being  7  ft.  6  in.  (228.6  cm.),  and  a  drop-frame 
type  of  truck  with  four-wheel  steer  has  a  turning  radius 
of  5  ft.  8  in.  (172.72  cm.),  the  wheel  base  being  52  in. 
(132.08  cm.)  and  the  over-all  length  8  ft.  10  in.  (269.24 
cm.). 

Roughly  speaking,  about  half  as  many  cells  of  stor- 
age battery  are  ordinarily  installed  for  industrial  truck 
service  per  unit  as  are  required  in  heavy  commercial 
truck  work.  Modern  trucks  are  equipped  with  cells  of 
various  makes  and  numbers,  twenty  cells  of  lead  battery 
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«"■  thirty  aix  cella  of  alkaline  battery   being  frequent 
installations     Charging  la  aocompliahed  by  the  aid  of 
•  varietj   of  switchboard  panel  equipment,  ita  d< 
depending  upon  the  number  of  batteriea  to  be  cha 
•l|  enj  one  t  Erne,  the  number  of  cella  per  batterj ,  tj  pe  of 
battery,  capacity  of  ceils  and  conditiona  of  energy    up 
ply  to  tiic  Bwitchboard.    A  fair  average  of  is  kw.  hr,  to 
lew,  in.  per  day  eovera  the  energy  demanda  of  ■  -  ton 

(LSI  I  t.  i    truck  in  act  i\c  service,  and  the  charging  may 

be  done  through  a  motor  generator  aet,  rotarj  convertei 
or  rectifier,  although  the  laat-named  appeara  to  be  going 
out  of  use  in  favor  of  the  former  types  of  equipment. 
Where  direel  current  at  110  volta  or  lower  [a  available, 
as  in  many  mill  plants,  the  charging  panel  need  con 

tain    no    provision    for   machine   transformation,    the    re 

miction  in  voltage  being  obtained  rheostatically.  The 
ust>  of  the  motor-generator  or  the  rotary  converter 
where  alternating-current  supply  is  utilized  for  truck 

battery  service  enables  the  central  station  to  enter  the 
field  of  battery  charging  at  any  point  on  its  system. 
In  the  great  majority  of  industrial  plants  truck  bat- 
tery charging  occurs  during  the  night,  thus  enabling  the 
central  station  or  the  private  plant  to  handle  the  service 
without  additional  investment  in  generating  station 
equipment. 

In  round  numbers,  the  cost  of  charging  equipment 
for  one  industrial  truck  runs  in  the  vicinity  of  $200  to 
$500.  depending  upon  the  amount  and  type  of  apparatus 
required.  In  some  cases  it  is  possible  to  use  a  second- 
hand motor-generator  set  of  about  4-kw.  rating  to  ad- 
vantage; in  others  new  equipment  may  be  essential 
throughout,  including  automatic  switching  equipment 
to  cut  off  the  supply  of  energy  in  case  the  voltage  of 
the  charging  circuit  falls  below  a  predetermined  limit, 
or  in  case  of  reversal  of  the  charging  current.  The 
cost  of  charging  equipment  per  truck  decreases  rapidly 
with  the  number  of  trucks  in  service. 

Wide  Geographical  Distribution  of  Trucks 

Seventy-five  industrials  are  in  use  at  the  North  and 
South  Stations  in  Boston,  Mass.,  and  in  all  New  England 
about  600  trucks  are  in  service.  In  the  celebrated 
Naugatuck  Valley  of  Connecticut  200  trucks  are  in 
service  in  brass  plants  and  other  establishments  active 
in  munitions  work  and  other  production.  Many  of  these 
trucks  are  in  use  on  steamship  piers  in  New  York,  on 
the  Pacific  Coast,  in  New  Orleans,  in  Pennsylvania  Rail- 
road stations,  and  in  textile  mills  North  and  South. 
Later  developments  include  trucks  with  an  extra  motor 
used  in  elevating  the  platform  a  few  inches  so  that  the 
platform  can  be  run  under  a  loaded  frame,  box  on 
castors  or  cradle  to  take  the  merchandise  without 
breaking  bulk  to  a  new  location,  where  the  platform  is 
lowered  and  the  merchandise  delivered  with  minimum 
loss  of  time  in  plant  departments.  Another  very  useful 
development  is  the  crane  type  of  truck,  which  is  prov-, 
ing  a  valuable  labor-saving  device  in  shops  in  the  as- 
sembly of  automobile  engines,  transfer  of  fabricated 
metal  parts,  loose  material  in  buckets,  etc.  Trucks  are 
giving  admirable  service  even  on  grades  of  15  to  30  per 
cent  in  mill  yards,  and  the  annual  costs  of  operation  are 
low.  Thus,  it  is  estimated  that  an  ordinary  industrial 
truck  can  be  operated  at  a  total  cost  of  about  $2.25  to 
$2.50  per  day  exclusive  of  wages,  allowing  $1  for  in- 
terest, insurance,  taxes  and  depreciation  (10  per  cent 
for  the  last)  and  $1  for  battery  and  mechanical  replace- 


ment .  'The,.,  i  m|  energy  mas  '""  from $0.18 to $0  >0 
depending  on  the  rate  for  energy,  the  lattei  correapond- 
Ing  to  a  centra]  atation  rate  of  about  :'»  cents  per  kilo- 
watt hour.      A    central   station    ahould    be   able   to  count 

upon  a  revenue  ol  a1  lee  I  $150  per  truck  per  year  ii 

this   class   of   Service,    at    rates   commonly    in    VOgUC    foi 

whole .lie  battery  charging  or  large  scale  energy  supply. 
Data  raow  many  [ndi  i  ran 

The  proof  of  the  pudding  is  in  the  eating,  and  iii  the 

following  paragraphs  data  are  given  I  'rum  industrial 
truck  installations,  indicating  the  economic  advantages 
of   these   machines: 

Handling  Lumber.  Size  of  lumber  carried,  \~  in.  by  10  in. 
by  II  It.  2  in.  (80.48  by  48.77  by  340.36  cm.);  average  load 
per  truck,  six  pieces,  3G00  lb.  (168.29  k^.).  In  one  hour 
truck  made  sixteen  trips,  carrying  28.8  tons  (26,126.9  kg.)  ; 
round-trip  distance  800  ft.  (243.84  m.)  ;  total  distance 
traveled,  12,800  ft.  (3901.44  m.).  Eight  men  loaded,  un- 
loaded and  operated  the  trucks  at  a  cost  of  $2.40.  Allowing 
for  wear,  tear,  depreciation,  etc.,  at  20  cents,  the  cost  came 
to  $2.60,  or  $0.09  per  ton  ($0,099  per  t.).  The  cost  of 
haulage  and  loading,  unloading,  etc.,  by  hand,  would  be 
$0.36  per  ton.   ($0,386  per  t.). 

Savings  in  Cordage  Plant. — Internal  transportation  cost 
$50  per  week.  Two  months  after  installation  of  industrial 
truck  it  was  found  that  the  truck  saved  $15  per  week  in 
labor  and  enabled  25  per  cent  more  work  to  be  handled  than 
before. 

Tractor  Handling  L.  C.  L.  Freight. — Service  on  three 
16-ft.  (4.88-m.)  platforms  900  ft.  (274.32  m.)  long;  average 
haul,  880  ft.  (268.23  m.).  Tractor  handled  65  tons  (59  t.) 
per  hour,  displacing  eighteen  to  twenty  men,  who  averaged 
but  3.3  tons  (2.99  t.)  per  hour  under  fair  conditions.  Energy 
required,  3.6  days,  10.75  hours  each,  55  kw.-hr.  On  another 
platform  a  truck  saved  $1,048  per  month  by  eliminating 
pushers. 

Dock  Service. — Two  2-ton  (1.81-t.)  trucks  load  and  unload 
metals  and  carry  freight,  Pacific  Coast.  With  old  hand 
trucks  one  man  made  trip  every  five  minutes  with  two 
crates  salmon  and  loaded  twenty-four  crates  per  hour.  Elec- 
tric truck  makes  trip  in  2.5  minutes,  carries  eight  crates  and 
on  tests  has  loaded  192  crates  per  hour.  Only  one  man  is 
required  on  the  truck.  Electric  truck  handled  1770  cases 
salmon  in  three  hours  with  four  men  loading  and  unloading. 

Storage  Baggage  Truck. — Record  of  week's  service: 

Number   of  packages  handled 7,570 

Average  weight  per  package,  pounds 230 

Total   weight  handled,   tons 900 

Average  distance  load  was  moved,  in  feet 900 

Percentage  of  time  truck  was  working 80 

Number  of  packages  delivered  per  working  minute 3 

Number  different  jobs  worked  on 30 

Heaviest  single  load  drawn  by  tractor,  tons 12.5 

Cost  of  operator,  interest,  depreciation  and  energy $24.00 

Cost  of  moving  1  package,  900  ft.,  in  cents 0.33 

Cost  of  moving  1  ton,  9  packages,  900  ft.,  in  cents 3.00 

Handling  Miscellaneous  Way  Freight. — 

Total  tonnage  handled  by  three  trucks 41 

Round    trip,    in   feet 560 

Number  of  men  required  in  loading  and  unloading 10 

Time  required  in  loading  and  unloading,   hours 5 

Cost  of  labor  at  30  cents  per  hour,  $15,  or  per  ton $0,388 

Total  cost  of  upkeep,  per  day $1.00 

Total  cost  of  handling,  per  ton $0.38 

Comparing  hand  trucking  on  miscellaneous  way  freight, 
27  tons  were  handled  on  a  round  trip  of  200  ft.  (60.96  m.) 
by  ten  men  in  five  hours,  or  at  the  rate  of  $0,555  per  ton. 
($0,608  per  t.) 

Saving  per  ton  by  electric  truck,  17.5  cents  (19.3  cents 
per  t.),  and  latter  covered  2.8  times  distance  of  hand  trucks. 

Handling  Bagging. — Three  electric  trucks  carried  35.5 
tons  (32.2  t.)  a  round-trip  distance  of  1600  ft.  (487.68  m.) 
in  two  hours,  requiring  eleven  men;  labor  cost  of  total 
handling,  $0,191  per  ton.  ($0.21  per  t.).  Similar  installation 
handling    by    man    power,    round-trip    distance    of    300    ft. 
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(91.44  m.),  54.5  tons  (49.5  t.)  required  fifteen  men  for  three 
hours.  Total  cost,  24  cents  per  ton  (26.46  cents  per  t.), 
saving  5.7  cents. 

Pier  Service. — Four  men  required  thirty  minutes  to  un- 
load and  transport  by  hand  thirty-eight  bags  of  cement 
500  ft.  (152.4  m.).  With  electric  truck,  two  men  required 
seventeen  minutes  to  unload  seventy  similar  bags  and  trans- 
port them  750  ft.  (228.6  m.). 

Textile  Plant. — Industrial  truck  with  two  men  delivers 
six  full  beams  and  returns  with  six  empties  in  eleven 
minutes.  Formerly  required  fifty-five  minutes  to  do  same 
work  with  hand  trucks.  With  electric  truck  5  barrels  of 
cottonseed  oil  have  been  loaded  by  two  men  and  moved 
280  ft.  (85.34  m.)  in  2.4  minutes.  Five  men  with  hand 
trucks  required  double  the  time,  owing  to  having  to  push 
each  barrel  at  slow  walk  over  uneven  planks. 

Savings  in  Manufacturing  Plant. — A  large  manufacturing 
plant  eliminated  the  services  of  twenty-eight  two-wheeled 
warehouse  trucks,  one  two-horse  team,  thirteen  four-wheeled 
trucks,  eight  wheelbarrows  and  eighteen  men  by  the  instal- 
lation of  two  industrial  electric  trucks. 

Coal  Handling  in  Mill. — In  a  New  England  mill  plant  the 
work  of  hauling  coal  from  the  pockets  to  the  boiler  room, 
which  formerly  required  three  men,  is  now  done  with  one 
man  operating  a  small  self-dumping  electric  industrial  truck 
at  a  cost  of  not  over  $3.75  per  day,  including  the  operator's 
wages,  repairs,  tires  and  electricity. 

Saving  Labor  on  Grade  Haul  in  Mill. — In  a  Massachusetts 
textile  mill  five  men  were  formerly  required  to  transport  the 
goods  from  the  packing  room  to  a  storehouse  across  the 
street,  using  the  old-fashioned  hand  trucks.  It  was  neces- 
sary to  haul  these  goods  up  a  grade  of  15  per  cent  for  a  dis- 
tance of  25  ft.  (7.62  in.)  to  cross  the  street,  and  an  addition- 
al man  was  required  as  a  pusher.  One  electric  industrial 
truck  displaced  five  men  in  this  service. 

Economies  of  the  Electric  "Stevedore." — At  Savannah, 
Ga.,  cotton  is  moved  across  the  piers  by  industrial  electric 
trucks  equipped  with  hoists  and  cranes,  carrying  it  directly 
into  the  holds  of  the  steamers.  Two  such  trucks  handle 
more  cotton  in  a  day  than  twenty  freight  handlers  can  ac- 
complish manually.  At  the  Bush  Terminal,  Brooklyn,  the 
same  cotton  is  placed  in  cars  by  battery-truck  cranes,  with 
electrical  "spotting"  of  cars.  At  the  mills  it  is  taken  from 
the  cars  by  industrial  electric  trucks  capable  of  entering  the 
cars  and  hauled  to  storage  and  spinning  rooms  by  the  same 
means. 

On  the  Cunard  Pier,  New  York. — In  handling  macaroni 
in  boxes  six  industrial  electric  vehicles  performed  work  in 
nine  hours  which  would  have  required  twenty-four  hand 
trucks.  The  cost  of  labor  with  the  electrics  was  $21,  while 
at  current  longshoremen's  rates  it  would  have  cost  $87.60. 

The  development  of  the  electric  tractor  enables  from 
six  to  twelve  times  as  much  work  to  be  done  with  one 
man  as  could  formerly  be  handled  manually.  A 
daily  service  of  20  to  30  miles  (32.18  to  48.28  km.)  is 
common  with  industrial  electric  truck  units,  and  where 
a  boosting  charge  is  provided  in  the  noon  valley  this 
mileage  may  be  increased  25  or  30  per  cent.  Special 
mention  should  be  made  of  the  value  of  these  equip- 
ments in  hospital  service  as  labor  savers,  since  by  their 
use  hot  meals  can  be  delivered  to  patients  in  widely  sep- 
arated locations  with  little  or  no  loss  of  warmth  com- 
pared with  the  slow  progress  of  manual  distribution. 
As  the  war  progresses  there  is  certain  to  be  an  in- 
creasing opportunity  for  labor-saving  service  by  these 
units  in  the  care  of  the  wounded  at  base  and  home  hos- 
pitals, releasing  labor  for  other  important  tasks  with- 
out the  slightest  prejudice  to  the  patients'  welfare. 

Competent  authorities  estimate  that  in  the  United 
States  alone  a  grand  total  of  720,000,000  tons  (653,- 
000,000  t.)  of  goods  yearly  passes  through  the  railroad 
freight  and  transfer  stations.  The  present  lack  of  sys- 
tem in  handling  this  freight  and  the  time  lost  thereby 
represent  a  yearly  loss  of  more  than  $80,000,000.  The 
advance  of  the  industrial  electric  truck  into  its  rightful 


field  of  service  here  will  do  much  to  reduce  congestion 
of  shipping  areas  and  streets,  cutting  down  demurrage 
charges,  releasing  rolling  stock  and  vessels  for  more 
frequent  service  and  economizing   in  labor. 


SOME  ECONOMIES  EFFECTED 

BY  MEANS  OF  ELECTRIC  HEAT 

Production    Processes    Have    Been    Shortened    and 

Labor  Has  Been  Saved  by  Electricity  in 

Industrial  Heating 

BY    A.    P.    ALLSOP 

In  a  doll  factory  at  Chicago  three  39-kw.  electric 
drying  ovens  have  been  installed  to  drive  moisture  out 
of  doll  heads  and  bodies  after  they  had  been  molded 
from  a  plastic  composition.  This  installation  shortens 
the  drying  time  from  three  or  four  days  to  one  hour. 
The  previous  method  used  was  air  drying.  It  was  im- 
possible to  use  gas  owing  to  explosive  vapors  given  off 
from  the  plastic  composition.  Steam  heat  was  out  of 
the  question  on  account  of  its  inability  to  give  suffi- 
ciently high  temperatures.  The  installation  of  electric 
ovens  eliminated  the  labor  of  eight  girls.  These  girls 
were  paid  $7  per  week  each.  Besides  eliminating  some 
of  the  labor  and  greatly  shortening  the  processes  of 
production,  electric  heat  also  gave  a  much  better  product. 

In  another  factory  engaged  in  making  paper  roofing 
an  application  of  heat  was  necessary  to  join  the  ends 
of  the  paper  passing  through  the  process  of  manufac- 
ture. At  first  three  tailors'  irons  were  used  for  apply- 
ing heat  to  the  joint.  With  this  process  it  was  neces- 
sary to  stop  the  machinery  for  five  or  six  minutes  while 
the  irons  were  brought  to  the  machine  from  a  distance 
of  30  ft.  (9  m.),  placed  on  the  joint  and  removed  to 
their  accustomed  place.  A  home-made  heating  unit 
has  replaced  the  irons.  This  consists  of  a  large  block 
of  iron  approximately  60  in.  long  and  12  in.  wide  (1.5 
m.  by  0.30  m.),  kept  at  a  constant  temperature  by  elec- 
tric heat.  The  joining  operation  consists  of  uniting  the 
end  of  one  roll  of  roofing  material  to  the  beginning  of 
another  in  order  to  make  a  continuous  strip  passing 
through  the  machinery.  This  machinery  occupies  a 
space  approximately  175  ft.  (52.6  m.)  long,  consisting 
of  various  tanks  containing  liquids,  hot  tar,  coloring 
liquid,  and  sand  and  gravel.  Formerly  when  the  roofing 
machinery  was  stopped  for  the  joining  operation  the 
parts  remaining  in  the  hot  liquid,  coloring  liquid  or 
sand  received  a  surface  of  this  material,  thus  materially- 
reducing  the  quality  of  the  roofing,  which  consequently- 
had  to  be  sold  at  a  lower  price.  The  installation  of 
the  iron  block  described  made  it  possible  to  complete 
operations  without  stopping  the  machinery.  This  con- 
trivance, while  it  did  not  reduce  labor  charges,  mate- 
rially increased  the  production  and  also  the  quality  of 
the  goods.  Three  of  these  heaters  are  in  use.  Two- 
are  rated  at  18.5  kw.  and  one  at  16  kw. 

A  third  installation  which  is  proving  quite  successful 
is  a  236-kw.  conveyor-type  oven  about  80  ft.  long. 
It  is  used  for  japanning  automobile  parts  and  sup- 
planted gas  equipment  and  is  showing  a  consumption  of 
9  kw.-hr.  per  100  lb.  (45.35  kg.)  of  metal  baked,  and 
still  better  results  are  expected  when  workmen  become 
more  proficient  in  handling  it.  When  the  change  from 
gas  to  electric  heat  was  made  the  number  of  workmen 
required  was  reduced  by  six. 
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Why  Hydroelectric  Development  Lags 


With  .1   Laboi    Problem,  the  Country  at  War,  Conservation   Highly   Necessary  and   Nitrates 

Essential  For  Crops,  We  Should  Demand  Fair  Legislation  from  the 
Congress  of  the  United  States 


MY    MICH    I..  COOPER 


IN  AN  argument  ■  legislator  was  told  "The  la*  oi 
supply  ami  demand  will  defeat  you."    He  exclaimed 
in  reply,  "Then  l  will  repeal  the  law." 
Tins  article  li  written  with  the  i<i*-:i  of  showing  thai 
in  the  United  states  for  the  last  fourteen  years  w 

i  people,  in  out"  attitude  toward  sane  water  power  leg- 
islation,  have  shown   an   Ignorance  Of  our  own   interests 

as  lacking  in  Intelligence  as  that  of  the  legislator  al- 
luded to.  That  the  law  of  supply  and  demand  is  funda- 
mental  and    inexorable  no  one  will  thoughtfully   deny. 

All  over  the  world  to-day  people  are  Buffering  because 
of  the  high  cost  of  living.  This  high  cost  of  living  is 
the  direct  result  of  a  shortage  in  food  supply,  and  this 
shortage  in  food  supply  obtains  because  the  law  of  sup- 
ply and  demand  is  out  of  balance.  To  bring  up  the 
supply  of  food  the  principal  need  is  for  more  labor,  and 
yet  our  labor  supply  is  daily  being  reduced  below  nor- 
mal by  war  demands  and  their  attending  destruction 
of  labor.  If,  then,  we  can  devise  a  method  of  sensibly- 
increasing  our  labor  supply,  we  are  beginning  on  a  sure 
foundation  if  we  are  trying  to  relieve  the  high  cost  of 
living. 

The  labor  problem  is  undoubtedly  the  greatest  prob- 
lem confronting  the  world  to-day,  and  our  best  ob- 
servers of  this  question  are  beginning  to  see  that  only 
as  labor  and  capital  devise  plans  looking  to  a  perma- 
nent betterment  of  labor  can  peace  between  the  two 
become  happily  permanent.  To  bring  about  this  peace 
labor  must  work  efficiently  and  labor  must  be  conserved 
and  used  in  a  manner  producing  the  greatest  good  to 
the  greatest  number.  About  the  only  commodities  we 
can  sensibly  ignore  in  a  campaign  for  efficiency  are  air 
and  salt-ocean  water. 

Water  Powers  Conserve  Labor 

The  writer  will  endeavor  in  what  follows  to  set  forth 
the  claim  that  the  harnessing  of  our  water  powers  will 
conserve  more  labor  and  produce  better  living  condi- 
tions in  the  United  States  than  can  result  from  any- 
other  agency  or  group  of  agencies  that  can  be  men- 
tioned by  the  anti-water-power  development  crowd,  who 
for  the  last  fourteen  years  have  labored  so  successfully 
in  the  use  of  misrepresentations  to  kill  the  water-power 
industry  in  the  United  States.  Facts  are  almost  al- 
ways uninteresting  reading,'  and  the  public  at  large  is 
generally  unwilling  to  stick  to  even  one  page  of  facts 
unless  the  public  is  hungry. 

Secretary  Lane  has  recently  said  that  there  is  in  the 
United  States  35,000,000  water  horsepower  undeveloped. 
The  attacks  on  water-power  engineers  and  developers 
began  in  1903,  and  since  that  time  the  aggregate  fall- 
ing off  in  water-power  development  amounts  to  more 
than  5,000,000  hp.  In  other  words,  if  water-power  de- 
velopment had  been  encouraged  during  this  period  and 
continued  at  the  normal  rate  of  development  prior  to 
1903,  we  should  have  an  additional  5,000,000  hp.  at 
work  to-day  and  the  public  would  be  fixing  the  rates  to 


lie  paid  lor  this  great  additional  amount  of  energy.  The 
consumers  would  be  enjoying  a  saving  of  at  least  $50,- 
000,(100  annually  in  their  power  bills,  and,  most  im- 
portant of  all,  as  will  be  shown  later,  100,000  laborers 
now  engaged  in  following  coal  from  the  bowels  of  the 
earth  to  the  ash  pile  would  be  free  for  other  more  im- 
portant work. 

In  addition  to  the  foregoing,  the  development  of  this 
"), 000,000  hp.  would  have  been  of  great  benefit  to  our 
farmers,  because  of  the  cheap  fertilizer  it  would  have 
produced.  Besides  this,  about  $274,000,000  worth  of 
railroad  equipment  now  hauling  equivalent  coal  would 
be  available  for  other  most  important  and  crying  needs. 
But  the  "conservationists"  decreed  otherwise  and  the 
waste  goes  merrily  on. 

Call  Labor  and  Capital  to  Service 

This  is  a  fine  price  we  are  paying  for  following  dur- 
ing the  last  fourteen  years  the  proposals  of  imprac- 
tical, uninformed,  though  probably  well-meaning,  men 
who  have  no  intimate  knowledge  of  our  industrial  life 
and  the  responsibilities  related  thereto.  In  this  hour 
of  the  world's  greatest  trial  the  S.  O.  S.  calls  are  now 
directed  in  the  main  to  laboring  men  and  to  the  great 
industrial  organizations  commonly  called  corporations. 
If  our  country  is  saved,  it  will  be  these  two  great  ele- 
ments that  will  achieve  the  result,  aided  by  our  men  of 
finance  and  by  the  engineering  profession,  rather  than 
by  those  whose  principal  job  is  talking  loudly  about 
matters  they  have  been  fooling  and  bulldozing  the 
people  about  for  a  long  time  in  the  past. 

The  war  should  bring  capital  and  labor  nearer  to- 
gether in  the  future  and  so  enable  them  to  conserve  our 
resources  and  help  one  another  for  the  common  good, 
and  thus  make  us  yearly  more  immune  from  the  cranks 
in  and  out  of  our  legislative  bodies. 

Much  has  been  said  in  the  past  about  conserving  our 
coal.  More  important  to-day,  however,  is  the  need  to 
conserve  our  labor.  The  following  analysis  will  be  in- 
teresting to  those  who  realize  that  conservation  of  our 
labor  is  important,  first  of  all  to  labor  itself  and  second 
to  the  public  at  large. 

Let  us  therefore  see  what  the  government  statistics 
reveal  regarding  this  question,  taking  the  35,000,000 
undeveloped  water  horsepower  given  by  Secretary  Lane 
as  the  basis.  The  government  statistics  available  are 
for  the  year  ended  June  30,  1914,  and  for  bituminous 
coal  production  for  the  year  1915. 

Saving  in  Labor 

During  1915  442,000,000  tons  of  bituminous  coal  were 
mined,  requiring  the  employment  of  557,000  miners, 
from  which  it  is  apparent  that  the  mining  of  coal  is  at 
the  rate  of  1.26  employees  per  annum  per  1000  tons  of 
coal  mined.  Of  the  above  quantity  of  coal  mined,  ap- 
proximately 380,000,000  tons  were  shipped  on  cars  and 
required  the   use   of  about   800,000   gondola  cars   and 
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20,000  locomotives,  and  in  the  way  of  labor  in  all  of 
the  branches  of  the  railroad  serving  the  movement  of 
this  freight  there  were  required  approximately  388,000 
men;  hence  for  every  1000  tons  of  coal  transported  the 
services  of  1.02  men  were  required  to  work  a  year. 

This  coal  finally  landed  in  the  ash  pile,  and  we  find 
from  statistics  relating  to  employees  in  central  steam 
stations  that  for  every  1000  tons  of  coal  consumed 
there  were  required  the  services  of  half  a  man  for  one 
year.     Therefore  the  total  labor  required  for  the  con- 


To  transport  280,000,000  tons  of  coal  there  are  re- 
quired among  other  things  600,000  freight  cars  that 
cost  about  $1,200,000,000  and  20,000  locomotives  that 
cost  about  $400,000,000  more,  and  if  we  add  to  the 
above  figure  other  financial  expenditures  that  are  neces- 
sary so  that  the  freight  cars  and  the  locomotives  can 
do  their  work,  we  have  as  a  result  around  $1,920,000,- 
000  of  our  railroad  investment  employed  in  the  hauling 
of  a  commodity  that  could  be  dispensed  with  entirely 
and  this  great  amount  of  equipment  employed  in  the 


ONE   OF  THE    HUNDREDS   OF   UNDEVELOPED   SOURCES   OF    WATER   POWER   IN  THE   WEST 


sumption  of  every  1000  tons  of  coal  on  the  basis  of  one 
year's  time  is  2.78  men. 

On  the  average,  1000  tons  of  coal  in  the  United  States 
produces  125  hp.  for  a  year  of  time;  35,000,000  water 
horsepower  developed  and  in  commission  would  save  the 
necessity  of  mining  280,000,000  tons  of  coal  per  annum. 
As  regards  labor  this  vast  tonnage  requires  for  its  pro- 
duction, transportation  and  consumption  280,000  X  2.78 
men,  or  778,000  laborers  of  one  kind  and  another.  The 
amount  of  labor  required  to  operate  this  35,000,000 
water  horsepower  may  be  put  conservatively  at  40,000 
men.  Therefore  the  net  saving  in  the  way  of  labor 
alone  by  the  installation  of  this  water  horsepower 
would  be  approximately  740,000  men  available  for 
other  industries. 

The  above  figures  brought  down  to  a  statement  that 
can  be  easily  remembered  amount  to  this :  Every  time 
50  hydroelectric  horsepower  is  developed  and  put  in 
commission  one  laborer  is  permanently  released  for 
other  uses. 

The  foregoing  figures  are  of  themselves  of  great 
moment  with  respect  to  the  saving  of  labor,  but  there 
is  still  another  tremendous  conservation  that  has  di- 
rectly to  do  with  the  cost  of  food  and  to  the  cost  of 
many  other  needs  of  life. 


transportation  of  our  farm  products,  certainly  at  a  less 
cost  than  now  obtains. 

The  spectacle  of  hauling  280,000,000  tons  of  coal 
(35,000,000  hp.  at  8  tons  per  year  per  horsepower)  over 
our  railroads  each  year  when  we  could  avoid  so  doing 
in  a  perfectly  practical  way  is  just  as  foolish  as  would 
be  a  proposal  to  make  the  railroads  haul  the  salt  water 
of  the  ocean  on  cars  to  interior  points  and  there  evapo- 
rate it  for  the  salt  it  contains  instead  of  using  as  we 
do  the  natural  inland  salt  deposits. 

Power  in  all  its  forms  in  the  United  States  has  been 
steadily  going  downward  in  cost  for  many  years,  yet  in 
spite  of  this  the  average  selling  price  of  hydroelectric 
power  is  about  $10  per  horsepower  per  annum  less  than 
the  price  of  the  same  unit  by  steam. 

The  crops  in  France,  in  England,  in  Germany  and  in 
the  United  States  are  all  suffering  to-day  from  want  of 
fertilizers.  Volumes  have  been  written  showing  that 
fertilizers,  intelligently  used,  would  about  double  the 
present  farm  production  of  the  United  States.  The 
primary  basic  need  of  fertilizers  is  nitrogen,  which  can 
be  most  economically  produced  by  the  arc  process  from 
the  air.  We  are  the  only  large  country  in  the  world 
where  fertilizers  by  this  process  are  not  in  successful 
use. 
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tar  page  could  be  Ailed  with  the  enumeration 
of  other  blessings  along  the  same  llnaf  thai  are  now 
denied  our  community  becau  ••  of  lack  of  water  power, 
ami  in  tins  ,  could  be  Included  wide  benefits  in 

the  wa.\   (>t   reduction  In  the  coal  of  nev    print  paper 
instead  of  the  maintenance  of  ■  monopoly  therein  a 
is  now  the  case  because  no  new  water  poweri  are  being 
developed. 

Direh  i   E<  ONOMII    S\\ i\., 

Let   us  now    "sum  up"    the    above  direct   economic 

values    that    the    construction    of    :'.fi, 000,000    hp.    from 

water  would  produce : 

.\  11  it  lit  1   savmi;   to  OOMURMfa,   :i;>.000,000  h|>.,  at   $10..     $350,000,000 

Annual  Internal  and  depreciation  on  11,910,000,000 
worth    i>r    railroad    property    needlessly    employed, 

B  par  canl 1 5S, 600,000 

Annual  production  along  other  Unas  due  i<>  the  laboi 
of  738,000  men.  aaaumed  at  |1, r  laborer.... 


,1    $i,2ii,r.oo.ooo 

In  other  words,  we  arc  following  a  program  that  is 
absolutely  wrong  relating  to  $1,241,600,000  annually  of 
our  business  life,  to  say  nothing  of  the  reductions  in 
the  cost  of  food  if  every  State  in  the  Union  could  be 
provided  with  fertilizer  factories  for  the  furnishing  of 
fertilizers  that  the  farmers  need  to  increase  greatly  the 
production  of  the  farms  and  correspondingly  reduce  the 
cost  of  living  to  all  of  our  people.  How  can  we  claim 
as  a  government  even  moderate  intelligence  in  the  face 
of  a  misfit  in  our  industrial  methods  because  of 
which  we  are  going  wrong  respecting  $1,241,600,000 
yearly?  Private  business  so  conducted  could  not  sur- 
vive. 

If  the  reader  has  arrived  thus  far  in  this  discussion, 
the  very  first  question  he  will  ask  will  be,  "What  is  the 
matter  and  why  don't  the  engineers  and  the  bankers  de- 
velop our  water  powers?" 

The  answer  is  that  there  is  no  law  now  on  our  fed- 
eral statute  books  that  will  permit  of  a  dollar  of  in- 
vestment in  water  powers  if  the  investor  demands 
safety.  Revocable  permits,  subject  to  cancellation  at 
the  will  of  any  politically  ambitious  cabinet  officer,  are 
offered  in  the  way  of  security  of  tenure  for  those  try- 
ing to  bring  about  development  on  public  lands,  and 
on  navigable  rivers  there  is  no  authority  at  all.  Much 
the  largest  element  in  the  cost  of  developing  water 
power  is  interest  on  the  investment,  and  this  interest 
rate,  in  the  interest  of  the  consumer  and  the  investor, 
should  be  kept  as  low  as  possible. 

When  we  consider  that  the  construction  of  dams  and 
hydroelectric  work  generally  is  undoubtedly  the  most 
hazardous  of  all  of  our  industrial  undertakings  except 
possibly  powder  manufacture,  and  then  when  we  come  to 
add  to  the  exigencies  of  construction  the  uncertainty 
of  tenure,  we  find  an  amount  of  risk  which  first  of  all 
is  not  in  the  interest  of  the  consumer  and  secondly  for- 
bids construction. 

How  to  Do  It 

The  government  can  remove  the  risk  incident  to  the 
question  of  tenure  by  giving  the  water-power  companies 
fixed  tenure  for  fifty  years  and  at  the  end  of  fifty  years 
agreeing  to  extend  the  tenure  for  a  further  term  upon 
a  mutually  satisfactory  basis,  or,  failing  in  this,  take 
the  property  over  on  payment  of  its  fair  value  at  the 
time  the  property  is  taken  over,  excluding  franchise  and 
other  values  granted  by  the  government.    The  final  and 


equally  important  requisite  oi  law  would  be  that  these 
water  powers  should  have  the  service  they  render  and 
the  price  thej  charge  both  regulated  by  the  state  pub* 
Ik  utilitj  commissions  of  the  bates  in  which  the  power 
is  con-  umed. 

The  reader  will  !><•  surprised  to  know  how  easily,  bj 
the  passage  of  fair  legislation,  the  re  umption  of  wa- 
ter- power  development   can   be  brought   about.     If  he 

wants   to   learn   of  something   really   difficult   instead  of 

simple,  let  him  talk  to  the  few  Congressmen  and  Sena* 
i  not  more  than  5  per  cent  of  the  entire  represen- 
tation who  have  for  years  kept  the  Congress  from 
passing  constructive  water-power  legislation.  Their 
claim  has  been  that  our  water  powers  are  to  be  grabbed 
and  stolen  from  the  people,  but  they  have  no  facts  or 
reasonable  assumptions  to  support  this  claim,  and  when 
challenged,  as  they  have  been  time  after  time,  to  bring 
forward  sound  reasons  for  their  position,  they  have 
always  failed. 

The  fact  that  absolute  regulation  of  rates  and  serv- 
ice is  asked  for  by  the  water-power  people,  which  in  it- 
self fully  protects  the  public,  is  brushed  aside.  We 
successfully  regulate  our  railroad  rates  and  service  and 
could  in  the  same  intelligent  manner  regulate  our  water 
powers  and  in  this  way  protect  the  public  and  encour- 
age development. 

Time  for  the  Rank  and  File  to  Awake 

Statements  attacking  capital,  for  some  reason  or 
other,  make  about  a  thousand  times  as  much  impression 
as  can  possibly  be  created  by  stating  the  simple  un- 
answerable truth  in  reply  thereto;  and  until  the  people 
generally  realize  the  gravity  of  this  entire  situation  we 
shall  go  right  along  allowing  the  present  penalties  to 
accumulate  until  startling  necessities  make  the  rank 
and  file  wake  up  and  demand  of  the  government  en- 
couraging laws  for  the  development  of  an  industry  that 
can  do  more  for  them  than  any  other  single  branch  of 
our  industrial  life. 


SLAG  PREVENTIVE 

FOR  FLAME-ARC  LAMPS 

Boracic  Acid  Prevents  Formation  of  Slag  in  Flame- 
Arc  Lamps — Amount  Needed  Depends  on 
Salt  in  Positive  Electrode 

Boracic  acid,  it  has  been  found,  prevents  the  forma- 
tion of  slag  in  arc  lamps  more  effectively  than  borates  or 
other  salts  of  alkalis  and  also  makes  the  light  of  the  arc 
steadier.  The  advantage  of  boracic  acid  is  found  to  be 
particularly  great  in  open-arc  lamps,  whereas  in  in- 
closed-arc  lamps  the  resulting  advantage  is  less  marked. 
It  has,  moreover,  been  found  that  the  beneficial  action 
occurs  only  when  the  amount  of  the  admixture  exceeds  a 
certain  limit,  depending  on  the  percentage  of  salt  in  the 
positive  electrode.  The  correct  proportion  must  be 
found  experimentally  in  each  case.  For  example,  when 
positive  carbons  are  used  containing  about  30  to  40 
per  cent  of  luminous  salts  it  has  been  found  that  about 
3  to  5  per  cent  of  ordinary  boracic  acid  is  required,  ac- 
cording to  the  nature  of  the  luminous  salts  in  each 
case,  or  a  correspondingly  smaller  quantity  when  the 
anhydrite  is  employed.  An  invention  to  this  effect  has 
been  claimed  by  Georg  Egly,  assignor  to  Messrs.  Sie- 
mens Brothers  &  Company,  in  patent  No.  1,221,039. 
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j         Legal  Requirements  of  Factory  Lighting 

Need  of  Expressing  Lighting  Specifications  in  Simple  Terms  That  Can  Be  Readily  Under- 
stood and  Enforced — Too  Much  Legislation  Not  Desirable 
— Difficulties  in  the  Way 

BY  C.  E.  CLEWELL 
Assistant   Professor  of  Electrical  Engineering,   University   of  Pennsylvania 


Summary. — Progressive  industries  look  upon  adequate 
light  as  an  economic  necessity,  and  it  is  only  for  those 
cases  where  lack  of  information  or  lack  of  progressiveness 
causes  certain  manufacturers  to  lag  behind  that  legislation 
becomes  necessary.  In  this  article  brief  reference  is  made 
to  the  efforts  of  the  Illuminating  Engineering  Society  to 
promote  intelligent  legislation  and  to  the  contents  of  its 
typical  code.  In  addition,  the  regulations  now  in  force  in 
Wisconsin  and  New  York  are  contrasted  with  the  new 
factory  lighting  codes  which  became  effective  in  1916  in 
the  States  of  Pennsylvania  and  New  Jersey.  The  importance 
of  such  regulations  is  brought  out  by  a  quotation  from 
a  commissioner  of  labor  in  one  of  the  States  foremost  in  the 
enactment  of  such  rules.  The  author  comments  on  the 
problem  of  enforcing  these  codes,  and,  to  show  that  the 
present  regulations  are  not  a  hardship,  he  compares  the 
minimum  requirements  of  representative  State  codes  with 
actual  cases  of  good  lighting  practice. 


THERE  is  little  or  no  call  for  legislation  to  enforce 
minimum  standards  of  factory  lighting  in  in- 
dustries which  appreciate  the  economic  value  of 
good  light.  The  best  evidence  perhaps  of  the  truth  of 
this  statement  is  the  fact  that  the  working  illumina- 
tion intensities  in  many  well-lighted  factories  are  con- 
siderably higher  than  the  minimum  requirements  of 
the  latest  state  factory  lighting  codes.  In  Fig.  1,  for 
example,  the  minimum  requirements  for  rough  and  for 
fine  manufacturing  work  in  the  1916  Pennsylvania  state 
code  are  contrasted  with  actual  intensities  of  illumina- 
tion as  measured  in  a  number  of  lighting  installations 
within  the  State  which  were  in  service  before  the  code 
became  effective  and  even  before  it  was  drafted. 

Many  other  cases  are  to  be  found,  however,  where 
manufacturers  have  lagged  behind  in  grasping  the  fun- 
damental ideas  of  good  light  as  an  aid  to  production, 
or  where  ignorance  of  the  advances  in  the  art  exist. 
It  is  mainly  for  the  purpose  of  causing  such  operators 
to  keep  their  lighting  facilities  above  a  desirable  mini- 
mum that  legislation  in  one  form  or  another  may  be 
looked  upon  as  a  need. 

Too  Much  Legislation  Not  Desirable 

As  a  general  proposition,  too  much  legislation  for 
the  industries  is  unfortunate,  since  it  unduly  compli- 
cates the  conditions  surrounding  the  manufacturer.  In 
the  case  of  lighting  many  fragmentary  and  unsatisfac- 
tory enactments  have  been  on  the  statute  books  of  vari- 
ous states  for  years.  However,  some  work  has  been 
conducted  on  the  part  of  several  states  to  draft  more 
comprehensive  regulations  to  govern  factory  lighting. 
In  view  of  lighting  legislation  becoming  more  general, 
persons  who  are  qualified  and  able  to  do  so  are  fully 
warranted  in  making  an  effort  to  see  that  such  regula- 
tions when  enacted  are  adequate  and  definite  for  the 
purposes  they  are  intended  to  cover. 

Fundamentally  this  service  or  duty  is  the  basis  for 
the  efforts  which  are  under  way,  and  which  have  been 
made  for  several  years  by  the  committee  on  lighting 


legislation  of  the  Illuminating  Engineering  Society. 
This  committee  has  sought  to  assemble  the  best  ideas 
available  on  the  subject,  and  with  this  task  accom- 
plished intends  offering  its  services  to  those  commis- 
sions which  may  plan  to  undertake  drafting  rules  of 
this  kind.  In  its  work  this  committee  has  made  an 
examination  of  the  regulations  which  apply  to  lighting- 
in  a  number  of  states.  This  examination  shows  con- 
clusively that  most  of  the  efforts  in  this  direction  in 
the  past  have  been  ineffective,  if  not  actually  worth- 
less. Among  the  reasons  for  the  ineffectiveness  of  the 
rules  are  their  indefinite  nature  and  the  impossibility 
of  placing  upon  them  a  specific  interpretation,  which, 
must  obviously  precede  enforcement  if  justice  to  those 
affected  is  to  result. 

Why  Lighting  Legislation  Is  Needed 

That  there  is  a  real  need  for  such  legislation  is  made 
apparent  by  the  results  of  actual  tests  of  lighting  sys- 
tems where  the  intensities  are  far  below  the  minimum 
values  dictated  by  good  practice  for  such  work.  Thus, 
in  Fig.  2,  the  minimum  values  of  intensity  in  the  new 
Pennsylvania  code  are  again  shown  by  the  horizontal 
lines  for  rough  and  for  fine  manufacturing  work,  while 
the  points  of  the  irregular  line  show  the  actual  meas- 
ured intensities  in  a  number  of  poorly  lighted  factories 
within  the  State.  The  voluntary  decision  on  the  part 
of  progressive  manufacturers  that  light  is  needed  in 
the  quantities  evidenced  by  Fig.  1  is  a  condemnation 
of  the  unprogressive  class  of  industries  for  forcing 
their  employees  to  work  under  the  low  quantities  of 
illumination  shown  by  Fig.  2.  Taken  together,  there- 
fore, these  two  diagrams  indicate  that  the  effect  of  leg- 
islation on  the  class  of  industries  represented  by  Fig.  2 
can  hardly  be  other  than  a  benefit. 

Lighting  legislation  is  the  past  has  in  nearly  all  cases 
consisted  in  the  specification  that  the  light  shall  be 
adequate  or  suitable  or  proper.  Such  modifying  terms 
are,  of  course,  indefinite  and  subject  to  different  inter- 
pretations by  factory  owners  and  state  inspectors.  To 
determine  whether  lighting  conditions  are  adequate  or 
suitable  depends  on  the  personal  judgment  of  the  per- 
son on  whom  the  decision  rests.  For  many  reasons, 
therefore,  it  cannot  be  classed  as  legislation  which  will 
result  in  maintaining  a  certain  standard  of  illumination 
for  any  particular  class  of  work.  One  merit  which  may 
be  justly  claimed  for  these  older  forms  of  regulation  is 
that  they  at  least  called  attention  to  the  necessity  for 
light.  Aside  from  this,  they  show  by  their  negative 
practical  results  that  in  effect  they  are  of  little  or  no 
value. 

One  of  the  first  problems,  therefore,  which  confronted 
the  committee  on  factory  lighting1  in  the  preparation  of 
a  typical  code  was  that  of  drafting  specific   rules   in 


]On  which  the  writer  served  as  chairman.     This  committee  was 
appointed  late  in  1914  by  the  Illuminating  Engineering  Society. 
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•uch  i  manner  that  the)  could  iif  readilj   Interpreted, 
definitely  undei  tood  end  easilj  enforced.    Then 
couree,  quite  ■  variety  of  vrayi  in  which  '  ftce 

tion  of  quantity  may  be  made.     One  of  the  common 
Khemea  In  earlier  practice  was  to  ipecify  tin-  w 
per  square  foot  of  Boor  tree.    This  li  i  readily  under 
stood  term  and  is  one  winch  can  easily  be  checked  on  a 

basis  of  the  lamp  ratings  and  the  Moor  space  lighted. 

The  obvious  fundamental  difficulty  in  the  use  of  the 


understand  ami  to  determine 

camu  bpoweb  per  Squabs  Foot 
Other  factors  applying  to  the  lamp  might  iff  em« 

ployed    in    a    manner    quite    similar    to    the    use    of    the 
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FIGS.    1    AND   2 — ILLUMINATION    INTENSITIES   MEASURED   IN  DIFFERENT  INSTALLATIONS 

The  irregular  line  of  Fig.    1    refers  to   in-      work    is    being    performed.      The    horizontal     Pennsylvania     code      for     fine     and      rough 
staUatlone    where   fine   work   is   being  done,     broken   lines    indicate    the   minimum    illumi-    manufacturing. 
and    that   of   Fig.    2    to   places   where   rough      nation     intensities     specified     by     the     new 


watts  per  square  foot  as  a  basis  of  specification  is 
illustrated  in  a  striking  manner  by  Fig.  3.  The  values 
of  this  factor  are  shown  graphically  for  seven  different 
lamps  and  for  the  same  intensity  at  the  work  in  each 
case,  it  being  assumed  in  calculating  these  values  that 
40  per  cent  of  the  total  generated  light  flux  is  effective 
on  the  working  area  in  each  case.  From  Fig.  3  it  may 
be  noted  that  the  wide  differences  in  the  values  of  the 
watts  per  square  foot  to  produce  a  given  intensity  are 
due  to  the  differences  in  the  ratings  of  the  lamps  in 
lumens  per  watt.  Thus  the  use  of  carbon-filament 
lamps,  because  of  their  low  flux  per  watt,  requires  a 
much  greater  watts  density  per  unit  of  floor  area  than 
the  metallized-filament  or  tungsten  lamps,  which  pro- 
duce greater  quantities  of  flux  per  watt  in  each  case. 

Furthermore,  owing  to  the  variation  in  the  ratings  of 
different  sizes  of  lamps  of  a  given  type,  the  watts  per 
square  foot  required  for  a  given  intensity  would  change 
for  various  sizes  or  styles  of  units  of  a  given  type. 
This  is  well  illustrated  by  the  differences  in  the  lumens 
per  watt  rating  for  the  various  sizes  of  vacuum  and 
gas-filled  lamps.  The  assumption  that  40  per  cent  of 
the  total  generated  flux  is  effective  on  the  working  sur- 
faces is  based  on  the  condition  that  there  is  an  efficient 
distribution  of  the  light  in  useful  directions  from  the 
lamp,  and  on  certain  ceiling  and  wall-surface  conditions, 
variations  in  which  would  again  make  it  necessary  to 
modify  the  watts-per-square-foot  value. 

For  numerous  reasons,  therefore,  any  specification 
which  applies  to  the  lamp  directly  and  which  at  the 
same  time  attempts  to  specify  the  quantity  of  light 
on  the  work  must  take  adequate  account  of  all  the  varia- 
bles which  enter  between  the  light  sources  and  their 
effective  illumination  on  the  work.  Because  of  the  many 
uncertain  factors  a  specification  of  this  type  is  likely 
to  result  in  a  cumbersome  scheme  that  will  often  be 


watts  per  square  foot.  For  example,  the  number  of 
lamps  to  install  for  producing  a  certain  intensity  might 
be  based  on  the  mean  spherical,  the  mean  lower  hemi- 
sherical  or  the  mean  horizontal  candlepower,  or  on  the 
total  generated  lumens  per  square  foot  of  floor  space 
in  each  case.  All  of  these  factors  are  open  to  much  the 
same  objection  that  has  been  pointed  out  for  the  watts- 
per-square-foot  factor. 

To  show  what  specification  by  these  schemes  amounts 
to,  the  following  values  have  been  worked  up  for  use 
with  100-watt  vacuum  tungsten  lamps  on  a  basis  of  a 
rating  of  10  lumens  per  watt,  a  utilization  efficiency  of 
40  per  cent  and  an  intensity  of  4  ft. -candles  at  the  work.2 
Thus,  for  this  particular  utilization  efficiency  the  speci- 
fication might  take  the  form  of  1  watt  per  square  foot, 
0.8  mean  spherical  candlepower  per  square  foot,  ten 
generated  lumens  per  square  foot,  or  about  one  mean 
horizontal  candlepower  per  square  foot.  From  these 
values  it  is  obvious  that  to  use  a  specification  of  candle- 
power  per  square  foot  it  is  essential  to  state  whether 
this  refers  to  the  mean  spherical,  the  mean  lower  hemi- 
spherical or  the  mean  horizontal  values. 

The  Wisconsin  shop-lighting  orders,3  issued  in  Jan- 
uary, 1913,  constitute  an  example  of  legislation  which 
makes  use  of  a  candlepower  per  square  foot  specifica- 
tion. One  of  these  orders  (No.  2102)  will  illustrate 
this  point.  This  order,  which  refers  to  artificial  light 
where  there  is  no  gas  or  smoke,  reads:  "Each  place  of 
employment  in  which  hand  or  machine  operations  are 
performed  must  be  supplied  during  the  working  hom-s, 
when    daylight   is   not   available,   with    artificial   light 


2The  utilization  efficiency  of  a  lighting  system  is  defined  as  the 
ratio  of  the  effective  lumens  on  the  working  surface  to  the  total 
generated  lumens  of  those  lamps  lighting  the  surface,  expressed  as 
a  per  cent. 

3It  should  be  noted  that  plans  are  now  under  way  for  making  a 
complete  revision  of  the  original  Wisconsin  ordera. 
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equivalent  in  amount  for  each  4  sq.  ft.  of  floor  space  to 
not  less  than  the  light  produced  by  a  1-cp.  lamp  hung 
10  ft.  from  the  floor." 

This  order  has  the  objection  that  it  does  not  specify 
what  kind  of  candlepower  is  referred  to — that  is, 
whether  mean  spherical,  lower  hemispherical  or  hori- 
zontal— and  is  further  open  to  the  disadvantages  of  any 
of  the  methods  which  refer  such  a  specification  back  to 
the  lamp.     In  brief,  there  is  no  assurance  that  a  light- 
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FIGS.    3   AND   4 — UNIT   POWER   REQUIREMENTS   WITH   DIFFERENT 

TYPE  LAMPS,  AND  ILLUMINATION  REQUIRED  FOR  DIFFERENT 

PURPOSES  BY  NEW  JERSEY  AND  PENNSYLVANIA  CODES 

The  requirements  indicated  by  Fig.  3  are  based  on  securing 
the  same  illumination  intensity  in  each  case,  4  ft.-candles  having 
been  selected  as  the  intensity  at  the  work  and  40  per  cent  as  the 
utilization   efficiency. 

ing  installation  which  conforms  to  such  an  order  will 
be  what  was  intended  by  those  who  drafted  the  regula- 
tion. However,  with  this  basis  as  with  the  watts-per- 
square-foot  specification  the  candlepower  is  a  term 
which  can  be  grasped  quite  readily  by  the  practical 
man  to  whom  the  code  specifically  applies. 

Specification  of  Intensity  at  the  Work 

The  most  obvious  improvement  over  the  foregoing 
methods  is  to  specify  the  intensities  of  illumination  at 
the  work  for  various  manufacturing  operations  in  terms 
of  the  foot-candle.    This  plan,  however,  has  three  f unda- 


check  up  such  rules  requires  measurements  with  in- 
struments which  in  general  are  not  well  adapted  to  the 
every-day  use  of  a  factory  inspector  upon  whom  rests 
the  responsibility  of  passing  upon  the  factory  lighting 
conditions. 

Notwithstanding  these  difficulties,  the  use  of  foot- 
candle  intensities  at  the  work  forms  the  basis  of  the  Il- 
luminating Engineering  Society's  code,4  which  was  is- 
sued late  in  1915.  This  code,  in  its  essential  features, 
has  since  been  adopted  by  the  States  of  Pennsylvania 
(effective  on  July  1,  1916)  and  of  New  Jersey  (effective 
on  August  1,  1916).  Fig.  4  shows  graphically  the 
minimum  requirements  in  the  foot-candle  intensities  for 
various  classes  of  work  as  listed  in  these  new  codes. 
The  accompanying  table  also  furnishes  a  convenient 
means  for  comparing  the  minimum  and  desirable  inten- 
sities in  the  various  codes  with  those  dictated  by  good 
practice  from  other  sources. 

Two  Code  Requirements  Illustrated 

To  illustrate  differences  in  two  of  the  present  codes, 
Figs.  5  and  7  refer  to  lighting  plans  for  a  given  bay 
based  (in  Fig.  5)  on  order  No.  2102  of  the  Wisconsin 
orders  and  (in  Fig.  7)  on  the  specification  for  rough 
work  in  the  Pennsylvania  and  New  Jersey  codes.  The 
use  of  a  single  arc  lamp  (Fig.  5),  while  a  very  poor 
arrangement,  may,  in  a  general  way,  be  said  to  fulfill 
the  Wisconsin  order,  since  the  4-amp.  metallic-flame 
arc  lamp  produces  250  mean  spherical  candlepower  for 
1000  sq.  ft.  of  floor  area,  or  0.25  mean  spherical  candle- 
power  per  square  foot.  The  illumination  from  a  single 
arc  lamp  at  such  a  low  height  is  likely  to  be  far  from 
uniform  on  the  working  surface  and  the  glare  very 
objectionable.  Fig.  7,  on  the  other  hand,  shows  a  plan 
designed  to  furnish  a  uniform  intensity  of  1.25  ft.- 
candles  on  the  working  surfaces,  in  accordance  with 
the  minimum  requirement  for  rough  manufacturing  in 
the  Pennsylvania  and  New  .Jersey  codes.  The  supe- 
riority of  Fig.  7  over  Fig.  5  is  obvious,  and  yet  each 
conforms  to  the  minimum  requirements  for  rough  work 
in  given  states. 
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FIGS.    5,   6    AND   7 — FACTORY   BAY   LIGHTED   BY    METALLIC-FLAME   ARC    LAMP;    PORTABLE   PHOTOMETER   IN    POSITION    FOR   CHECKING 
ILLUMINATION    INTENSITY,    AND    FACTORY    BAY   ILLUMINATED  BY   INCANDESCENT  LAMPS 

tungsten  lamps  rated  at  60  watts  each  and 
arranged  as  shown  in  Fig.  7  meet  the 
Pennsylvania  and  New  Jersey  requirements 
of  1.25  ft.-candles.  The  utilization  of  ef- 
ficiency assumed  is  27  per  cent. 


Figs.  5  and  7  represent  the  same  bay 
(floor  area,  1000  sq.  ft.),  illuminated  in 
one  case  by  an  arc  lamp  and  in  the  other  by 
incandescent  lamps.  With  the  4-amp.,  250- 
cp.     (mean     spherical)     metallic-flame    arc 


lamp  the  illumination  obtained  in  Fig.  5 
would  meet  the  Wisconsin  code  require- 
ments now  in  force — that  is,  1  cp.  per 
4  sq.  ft.  of  floor  area — but  the  lighting 
would      be      unsatisfactory.        Vacuum-type 


mental  disadvantages  from  a  practical  standpoint — first, 
it  makes  use  of  a  unit  (the  foot-candle)  which  is  not 
generally  grasped  and  which  is  difficult  to  understand; 
second,  the  quantities  of  illumination  for  various  oper- 
ations, as  at  present  understood,  are  largely  arbitrary — 
that  is,  not  determined  on  a  scientific  basis;  third,  to 


No  similar  comparison  diagrams  can  be  given  to  in- 
clude the  revised  New  York  regulations,  issued  in  pro- 
posed form  in  1913,  because  they  do  not  contain  speci- 


4Fully  discussed  by  the  writer  in  the  Electrical  World,  Vol. 
66,  No.  21,  p.  1135,  under  the  title  "A  Code  for  Better  Industrial 
Lighting."     A  revision  of  this  original  code  is  now  under  way. 
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liiations   of  quantity.     Tin   6    New    York    rule     were 
drafted  at  that  time  expressly  tor  minimising  sbu  c 
eyesight  by  tin-  use  of  unshaded  lamp  .  m.  attempt  hav- 
ing been  made  to  Include  definite  specification!  oi  ans 
kind,    it  should  in-  noted  that  the  sfforl  to  reduce  the 

most    apparent    evils    of    had    lighting,    even    withoiii    the 

more  definite  specifications  of  quantity  Included  in  later 
regulations,  made  this  New  York  bill  an  Improvement 
over  much  of  the  existing  lighting  legislation  at   the 

tune.       The    latter    in    nearly    all    cases    was    limited    to 

such    genera]    modifying    terms    as    "adequate"    and 

"'proper,"  whieh,  as  previously  stated,  are  so  Indefinite 
as  to  In-  of  little  or  no  praet  ieal   u 

nmm   i'i  i  i   i ok  Improved  Legislation 

One    indication   of   the   need    which    has   been    felt    for 

improved  rules  to  govern  Industrial  lighting  has  been 
tin1  attitude  o\'  the  commissioners  of  labor  in  those 
States  which  have  taken  the  greatest  interest  in  the 
subject.  As  an  evidence  of  this  attitude,  the  following 
comment  on  the  part  of  a  State  commissioner  of  labor 
is  of  interest: 

"Why  shouldn't  a  workman  be  expected  to  have 
proper  light,  the  same  as  proper  air  to  breathe?  If 
he  is  forced  to  work  in  an  improperly  lighted  workroom 
or  where  the  light  is  shining  in  his  face,  as  I  have  seen 
in  factories,  why  isn't  that  just  as  much  an  injury, 
by  reason  of  his  occupation,  as  having  his  finger  cut 
off,  for  instance?  It  may  be  very  much  more  serious 
to  him;  it  may  be  a  very  much  greater  handicap  in 
his  occupation  during  future  life.  .  .  .  What  sur- 
prises me  is  the  absolute  lack  of  intelligence  on  the 
part  of  so  many  good  manufacturers  in  the  use  of 
light.  They  do  not  know  anything  about  it.  I  have 
often  explained  to  the  factory  inspectors  that  the  mere 
use  of  a  piece  of  paper  to  screen  lights  from  the  eyes 
would  often  constitute  splendid  work.  I  believe  that 
this  matter  should  be  taken  up  in  the  form  of  scien- 
tific standards  and  that  these  standards  should  be 
expressed  in  language  which  the  ordinary  layman  will 
understand." 

In  addition  to  the  foregoing  comment,  it  should  also 
be  noted  that  the  Industrial  Commission  of  Wisconsin, 
through  its  deputy  in  charge  of  lighting,  has  in  hand  at 
this  time  a  complete  draft  of  a  revised  set  of  lighting 
rules  which  are  proposed  as  a  substitute  for  the  older 
and  somewhat  unsatisfactory  shop  lighting  orders  is- 
sued early  in  1913  and  still  in  force. 

The  Problem  of  Enforcement 

The  recently  enacted  codes,  with  the  specification  of 
intensities  at  the  work,  present  a  number  of  more  or 
less  difficult  problems  in  their  practical  enforcement. 
The  tendency  of  the  casualty  insurance  companies  to 
penalize  with  higher  premiums  the  poorly  lighted  fac- 
tories will  be  helpful  as  an  influence,  and  particularly 
so  in  those  States  where  workmen's  compensation  laws 
are  rigidly  enforced. 

It  is  obvious,  however,  with  every  good  intention  on 
the  part  of  manufacturers  to  live  up  to  the  require- 
ments of  a  code,  like  that,  for  example,  in  Pennsylvania 
and  New  Jersey,  that  the  check  on  an  intensity  of 
illumination  on  a  working  surface  is  not  a  simple  mat- 
ter like  the  check  on  watts  per  square  foot  or  even  that 
of  candlepower  per  square  foot.  Illumination  intensity 
is  not  susceptible  to  an  accurate  and  often  not  even  to 


an  approximate  determination  by  the  eye,  and  hence 
both    Of    the    recent    codes    ipecifj     that     for    purposes    of 

measurement  a  horizontal  reference  plane  •■'<<»  in.  above 
the  Boor  i-  to  be  taken  ami  a  properly  standardized 
portable  photometer  or  llluminometer  used.  Thin 
means,  of  course,  a  check  by  an  Instrument  somewhat 
as  suggested  by  Fig.  <>,  ami  tins  Immediately  suggests 

the  need  \'<>r  Simple  and  inexpensive  device  lor  measur- 
ing intensity,  without  which  the  problem  of  enforcing 

such  rules  is  sure  to  be  more  or  less  unsatisfactory. 

In  this  connection  it  may  be  suggested  that  manufac- 
turers in  States  with  industrial  lighting  codes  would 
do  well  when  purchasing  new  lighting  equipment  to 
require  the  lamp  manufacturers  to  furnish  specifica- 
tions to  govern  the  installation  of  lamps,  with  a  guar- 
antee that  if  they  are  installed  according  to  these  speci- 
fications they  will  provide  an  average  illumination  in- 
tensity in  keeping  with  the  requirements  of  the  code 
applicable  to  the  class  of  work  to  be  performed  under 
the  lamps. 

There  does  not  seem  to  be  any  fundamental  objec- 
tion, as  regards  the  way  of  conducting  the  enforcement 
of  such  rules  on  the  part  of  State  boards,  to  having  a 
list  of  accredited  lamp  manufacturers  from  whom  a 
guarantee  that  certain  requirements  are  fulfilled  by  a 
new  lighting  system  may  be  accepted  without  further 


ILLUMINATION  INTENSITY  REQUIREMENTS  IN  FOOT-CANDLES  IN  VARIOUS 
CODES  AND  BY  DIFFERENT  AUTHORITIES 


General  light- 
ing 

Yards,  road- 
ways, etc.  . 

Stairways, 
etc 

Foundries . .  . 

Rough  manu- 
facturing. . 

Fine  manu- 
facturing. . 

Extra  fine 
work 


0.50 

3.00 
5.00 


:    J3 

■r   ■-  ' 

og' 


0.08 


0.50 
3.00 


2.00 
5.00 


•OS 

Pa 


1.50 
0.75 
1.50 


3*1 


»S 


0.25 
1.25 


1.25 
3.50 


'-.2 


Pennsylvania 
Code,  1918 


0.25 
0.05 


0.10 
0.40 


0.05 

0.25 
1.25 

1.25 

3.50 

5.00 


New  Jersey 
Code,  1916 


0.05  to  0.25    0.05 


0.25  to  0.50    0.25 
1.25  to  2.50    1.25 


1.25  to  2.50    1.25 

I 
3.50  to  6.00    3.50 


lO.Oto  15.0    5.00 


0.05  to  0.25 

0.25  to  0.50 
1.25  to  2.50 

1.25  to  2.50 

3.50  to  6.00 

10.0  to  15.0 


^Discussion  by  Col.  L..  T.  Bryant,  Commissioner  of  Labor  in  New 
Jersey,  found  in  Transactions,  Illuminating  Engineering  Society, 
Vol.  XI,  No.  1,  pp.  65,  66.     Abstracts  from  Colonel  Bryant's  notes. 


'The  intensities  in  this  column  have  been  estimated  from  the  specifications  of  candle-power 
per  square  foot  as  listed  in  the  original  Wisconsin  orders. 

2In  the  1915  British  report  no  recommendations  are  made  concerning  the  illumination 
required  for  the  work,  and  hence  the  intensities  specified  in  this  column  are  merely  given  for 
general  illumination,  without  regard  to  the  needs  of  the  work  itself. 

check  by  inspectors  other  than  a  general  inspection. 
With  old  installations  the  problem  could  not,  of  course, 
be  solved  so  readily. 

Other  Requirements 

Other  items  are  included  in  these  new  codes  in  addi- 
tion to  the  quantity  specifications,  which  are  also  most 
important.  One  of  these  is  the  rule  against  glare  from 
unshaded  lamps.  To  reduce  the  question  of  glare  to  a 
simple  measurement  suitable  for  inspectors  is  another 
difficult  matter.  Suggestions  have  been  made  looking  to 
such  a  measurement,  but  as  yet  no  very  satisfactory 
scheme  has  been  advanced.  From  the  viewpoints  of 
both  State  labor  commissions  and  manufacturers  co- 
operation is  required  in  a  special  manner  during  these 
transition  years,  when  the  change  is  being  made  from 
old  and  indefinite  statutes  to  these  recent  codes  with 
their  more  definite  regulations,  so  that  regulations  may 
be  introduced  which  will  not  complicate  enforcement. 
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Working  Toward  Saturation  in  Thirty-two  Towns 

An  Interesting  Development  in  Central  Station  Salesmanship  in  an  Iowa 

Territory — Methods  of  Soliciting  That  Were  Employed 

and  Summary  of  the  Results  That  Followed 

BY   ARTHUR  HUNTINGTON 
New-Business  Manager  Iowa  Railway  &  Light  Company,  Cedar    Rapids,    [owa 

THE  Iowa  Railway  &  Light  Company,  with  head-  changes  have  been  made  from  that  day  to  this.     The 

quarters  in  Cedar  Rapids,  operates  at  present  in  cardinal  points  of  our  plan  were  as  follows : 

thirty-two  Iowa  towns  and  cities  with  a  range  in  Cardinal  Points  of  Plan 
population  from  40,667  down  to  125  according  to  the 

local  census  figures  of  1915.     In  this  total  population  L  A  Price  within  the  reach  of  all.    In  fact,  the  whoie 

of  slightly  more  than  100,000,  which  can  be  reckoned  basis  of  our  advertised  figures  was  to  interest  the  small 

as  about  30,000  homes,  the  company  is  serving  at  the  home  owner,  and  no  figure  was  used  that  was  excessive 

present    time    over    22,000    customers.      Rather    more  The  figures  for  the  simplest  kind  of  a  job  were  very 

than  4000  of  these  consumers  have  come  on  the  lines  low>  but  the  extras  such  as  fixtures,  switches,  etc.,  were 

since  the  house-wiring  month  of   1916.     At  the  time  figured  at  a  good  profit  and  made  the  wiring  as  a  whole 

when  the  writer  became  new-business  manager  of  the  Pay- 

company,  the  territory  had  already  about  twenty  custo-  2-  Conservative  and  good  advertising.    We  presented 

mers  connected  for  each  hundred  people,  and  the  im-  the  whole  Plan  to  the  Pe°Ple  through  the  medium  of 

pression  seemed  to  prevail  that  the  market  had  been  tne  daily  and  weekly  press. 

combed  to  the  limit.    The  staff  consisted  of  one  experi-  3-  A  g°od  wirinS  department  kept  busy.     The  jobs 

enced  salesman,  one  inexperienced  salesman  and  a  small  were  Siven  to  the  wirin2  department  in  such  numbers 

wiring  department.      House-wiring  month    was    right  that  they  could  be  handled  on  a  wholesale  basis.     By 

ahead,  and  it  was  decided  that  the  first  thing  to  do  was  keeping  a  man  on  the  same  class  of  work  all  the  time 

to  organize  a  wiring  campaign  rie  was  ab^e  *°  become  very  proficient,  and  in  a  short 

On  account  of  the  present  high  price  of  material  it  time  we  found  that  °ur  cost  of  labor  per  outlet  had 

was  deemed  advisable  to  select  that  form  of  business  been  almost  cut  in  two.     The  men  always  had  a  job  to 

which  called  for  as  small  an  outlay  of  money  as  possible,  p  to  and  were  never  permitted  to  leave  a  job   until 

It  was   decided  to   confine   our  efforts    to    wiring  old  jt  was  completed. 

houses  along  the  company's  lines,  limiting  extensions  to  4-  A  soliciting  force  well  directed,  working  with  a 
one  pole  and  one  span  of  secondary  construction,  plus  a  unit^  of  Purpose  backed  up  by  the  office, 
service  drop.  The  following  scale  of  prices  was  The  writer  has  alwa^s  found  lt  more  disable  to  de- 
adopted,  all  jobs  to  be  complete,  ready  to  burn,  with  veloP  his  own  men  rather  than  to  hire  men  of  exPeri" 
lamp  inspection  paid  for  by  the  company  and  free  energy  ence  f rom  other  companies,  but  as  time  was  short  he  sent 
for  one  month  ■  ^or  a  man  tnat  be  baa"  scri0Oled  in  another  property  and 
standard  schedule  began  looking  for  some  men  to  develop.  Two  men  were 
_                          ,*■*!.  i  „    ^,           ^i              At  selected,  one  a  wire  man  who  had  worked  in  a  carhouse 

Three   rooms    complete    with   lamp    drop   and    lamp    ready   to  ' 

burn,  complete  with  entrance  and  meter  loop $10.00  as  repair  man  but  had  had  no  soliciting  experience,  and 

Four   rooms,    same   as   above 12.00       ,    ,  ,  j    •    •  i__      j  _    _    j* 

Five  rooms,  same  as  above i4.oo  later  a  young  man  who  was  driving  a  bread  wagon  for 

Six  rooms,  same,  one  floor 18.00  a  bakery.    This  last  man  was  selected  for  no  other  rea- 

ADDITIONS  son  than  that  he  could  talk  Bohemian,  there  being  a 

Sockets,  pull  chain 0.25  large  Bohemian  population  here. 

Shade    and    holder 0. 1  5  .   g,n                     , 

One  light  fixture,  with  lamps  and  shades 1.00  The  men  were  paid  at  the  rate  of  $2  per  customer, 

two  light  fixtures,  with  lamps  and  shades 3.oo  togetner  with  railroad  fare  both  ways  from  headquar- 

Three  light  fixtures,  with  lamps  and  shades 4.00  ^a*-*                                                                                -                                   > 

Hanging  fixture  while  man  is  on  job o.so  ters  to  the  town  under  canvass,  with  instructions  that 

Hanging  fixture  where  special  trip  is  necessary 1.00  ,                                            ,    ,              ij.ij.o-im               ~       j-u 

if  fixture  does  not  replace  drop  cord,  add o.so  they  were  expected  to  make  at  least  $150  per  month. 

,„„_„„„„  They  were  instructed  to  take  each  house  in  town   in 

SWITCHES  .                                                             .       _                                  l-i 

Snap                                                                                         2  25  rotation  without  regard  to  whether  it  was  a  big  house 

Flush  2.75  or  a  small  one.     Thev  were  not  permitted  to  go  after 

Snap    three-way    5.25  „       _,      .                    .                            ,                     T-                   - 

Flush  three-way    5.50  prospects     off  the   regular   route  chosen.      If  one  of 

Basement  light  snap  switch 4.75  them  heard  of  a  specially  good  prospect,  he  was  sup- 
Additional  light  on  same  circuit 1.50  posed  to  get  the  order  when  he  arrived  at  that  house. 

Attic   light   snap   switch 2.7.>  „.,.,,                        .    .                                »  ,                                    i         j 

Porch  light  snap  switch  with  40-watt  lamp  and  bowl 4.75  Incidentally  a  surprising  amount  of  business  was  closed 

Porch  light  flush  switch 4.7",  flfrpr  <,i]rmPr      Tf  fio-nred  f ullv  60  tier  cent  of  all  busi- 

Iron  outlet  in  kitchen  with  key  wall  receptacle 3.50  dTier   supper.      ll  ngureu  iun>    ou   per  tent  oi    dii    uum 

Taking  up  floors  over  six  rooms 2.oo  ness  in  the  winter  time  and  as  high  as  75  per  cent  in 

Each   additional   drop 2.00 

summer. 

It  was  decided  to  work  entirely  on  schedule  without  Our  very  first  efforts  were  crowned  with  success,  and 

regard  to  whether  the  houses  were  easy  or  hard  to  wire,  with  an  average  of  four  men  working  we  secured  on 

The  whole  campaign  was   planned  before  a  man  was  the  Iowa  Railway  &  Light  property  3861  customers  by 

sent  out,  bearing  in  mind  that  our  men  were  inexperi-  the  end  of  the  year  and  at  the  same  time  secured  on 

enced  and  that  the  results  desired  were  the  development  the  Iowa  Electric   Company's  property    (a  subsidiary^ 

of  one  particular  branch  of  the  business,  and  only  a  few  about  685  more.     We  loaned  one  solicitor  to  wholesale 
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town-,     where    he    secured     t'ort\   one    customers.       One 

solicitor  secured  twentj  eighl  contract    s  week  straight 
through  the  /ear,  and  another,  e  man  who  had  q< 
solicited   previously,   twent]  seven   cu  tomei     s   week. 
At  Belle  Plaine  eight)  nine  contracts  were  secured  by 

one  man  in  ninedav-.      At    Nevada  another  man  secured 

■event]  seven  contracts  in  six  days.  The  men  worked 
strict!)  "ii  the  schedule  above  referred  to.  The  cost 
of  securing  ■  contract  on  the  Average  was  12.22  for 
soliciting,  and  the  gross  selling  expense  was  $5.04 
The  average  profit  per  job  from  the  wiring  department 
has  been  %426,  which  goes  '^  large  way  toward  paying 
the  overhead  expenses  of  securing  and  connecting  new 
business. 

To  give  some  (dee  Of  how  closely  we  confined  our- 
selves to  the  existing  lines,  it  need  only  be  said  that  the 
average  amount  of  service  and  secondary  copper  per 
customer  was  18  11)..  while  only  104  poles  were  set  to 
connect  up  8861  customers,  most  of  these  being  used 
in  crossing  streets.  Meanwhile  112  customers  were  re- 
jected for  being  off  the  line  and  sixty-four  on  account 
of  credit.     None  of  this  shows  in  the  records. 

The  men  of  the  wiring  department  entered  into  the 
spirit  of  the  campaign  so  enthusiastically  that,  working 
without  a  boss  miles  from  headquarters,  they  estab- 
lished a  standard  of  an  outlet  an  hour,  in  and  out  of 
town,  which  included  hanging  fixtures — in  fact,  com- 
pleting the  job. 

The  result  of  the  year's  work  shows  up  conclusively  in 
the  following  statement  comparing  the  activities  of  the 
wiring  department  in  1916  with  results  in  1915.  This. 
of  course,  does  not  touch  in  any  way  the  large  amount 
of  other  work  done  by  the  local  contractors. 

1915  1916 

Total   sales  exoense $16,153.57  $22,588.98 

Total  customers    2,323.00  *4,448.00 

Cost    per    customer 7.05  5.04 

Jobs  handled  bv  Iowa  State 1.353.00  3.320.00 

Gross    business     19,897.79  52,447.21 

Profit  of  Iowa  State  Electric  Company....      1,106.70  14,863.17 

It  will  be  noted  in  the  1916  report  that  this  state- 
ment shows  that  we  gained  4448  customers  during  the 
year.  This  figure  is  correct,  but  about  600  of  these  cus- 
tomers this  department  is  in  no  way  responsible  for, 
which  accounts  for  the  discrepancy  between  3861  cus- 
tomers previously  claimed  and  4448  customers. 

While  the  prices  in  our  schedule  seem  rather  low,  we 
made  money  in  spite  of  the  high  price  of  material  by 
utilizing  our  force  so  constantly  and  keeping  our  work- 
men busy  at  all  times.  At  one  time  we  were  over  500 
contracts  ahead  of  a  wiring  department  that  was  capable 
of  handling  fifteen  contracts  a  day.  All  labor  was  paid 
the  rate  of  $4.50  for  eight  hours,  and  the  men  are  work- 
ing under  rigid  inspection,  with  no  apprentices  or 
helpers,  each  man  being  a  journeyman  wireman.  The 
head  of  the  wiring  department  made  an  effort  to  keep 
the  men  on  as  near  one  class  of  work  as  possible,  taking 
advantage  of  the  fact  that  the  same  piece  of  work 
done  many  times  in  succession  can  be  done  very  much 
better  and  very  much  more  quickly  at  the  end  of  a  large 
number  of  operations. 

The  effect  of  this  campaign  on  the  degree  of  satura- 
tion in  our  various  communities  is  interesting,  as 
shown  in  the  accompanying  table. 

Some  of  these  towns  were  just  connected  during  the 
year  and  showed  remarkable  saturation  in  a  short  time 

♦This  does  not  include  399  customers  on  Iowa  Electric  nor  41  on 
wholesale  towns. 


Baxter  I  the  best  example  A  ■  matter  of  experiment 
the  people  of  this  town  were  told  thai  If  they  came  <>n 
the  line  with  i  i<>  customers  each  customer  would  ret  i 

line  month's  ii>.rM  free,  and  it  they  came  on  the  line 
with  i~(»  customers  we  would  give  each  customer  one 
month's  free  lighl  and  also  lighl  the  street  ligli' 
month  free,  it  will  be  noticed  from  the  table  that 
Baxter  at  the  end  of  four  months  had  more  than  twenty- 
five  customers  per  !<><>  people.  Saturation  In  this  town 
is  17<;  customers.  Luther  and  Berlin  are  1 00  per  cent 
towns.  Cilman  has  100  per  cent  of  its  houses  and 
business  places  connected  or  under  contract,  but  on 
Jan.  1  they  were  not  all  on  the  line.  The  same  is  true 
of  Colo. 


INCREASE  INCONM  (TKlX'l  STOMKK.H  IN  <  OMMUNITIE8  SERVED 
BY.    IOWA  H  \ll.WAY  &  LIGHT  COMPJ 

Town 

I'm  i   I.ATION 

CUHTOMKKB 

In- 

CuBtom- 

1910 

1915 

January 

i,  loie 

January 
1,  1017 

100  Pern 

(1916) 

Luther 

Bheldahl. 

Slater 

Neva  la 

Colo 

130 

202 

473 

10,347 

2.138 

463 
4,400 
883 
338 
869 

2,279 

1,627 

507 

532 

143 

173 
13,374 

430 
3,121 
4,630 

183 

1,012 

407 

712 

32,811 

614 
450 
527 
1,084 
527 

500 

176 

50 

160 

Power 

1,373 

141 

226 

070 

12,253 

2,686 

536 
4,675 
413 
364 
959 

2,621 

1,721 

582 

584 

143 

218 
16.065 

477 
3,668 
5,455 

213 

984 

403 

820 

40,667 

577 
441 
605 
1,218 
572 

451 
196 
125 
161 
Power 

1,378 

39 
46 

148 

1,947 

542 

0 

738 

84 

64 

161 

554 

481 

93 

115 

0 

0 

3,110 

95 

681 

1,339 

40 

173 

0 

193 

7,076 

25 

0 

0 

(285) 

0 

0 
0 
0 
0 
1 

63 

61 

168 

2,238 

670 

123 
831 
103 
77 
247 

625 
551 
121 
149 
37 

42 

3,598 

176 

806 

1,408 

54 
209 

90 

240 

8,182 

112 
76 
133 
294 
145 

76 
29 
19 
23 
2 

315 

24 

15 

20 

291 

128 

123 
93 
19 
13 
86 

71 
70 
28 
34 

37 

42 
488 

81 
125 

69 

14 
36 
90 
47 
1,106 

87 
76 

133 
9 

145 

76 
29 
19 
23 
1 

44.66 
27.00 
25.22 
18.34 
25.02 

22.90 

Marion 

Montour 

Gladbrook. . .  . 

Tama 

Toledo 

Chelsea 

Blairstown..  . . 
Berlin 

Marshalltown. 
Belle  Plaine..  . 

Dana 

Grand  Jet.  .  .  . 

Rippey 

Woodward..    . 
Cedar  Rapids. 

Oxford 

Solon 

Shellsbunj.  .    . 
Coon  Rapids. 

Rhodes 

Tiffin 

Robins 

Luzerne 

Scandia 

Traer 

17.79 
24.93 
21.15 
25.73 

23.46 
32.02 
20.78 
25.51 
25.87 

19.26 
22.44 
36.90 
21.71 
25.83 

25.35 
21.24 
21.33 
29.26 
21,66 

19.41 
22.11 
22.10 
24.13 
25.35 

16.90 
13.06 
15.20 
14.25 

22.86 

87,156 

103,268 

18,030 

22,093 

3,748 

21.39 

Another  interesting  feature  of  the  campaign  is  the 
method  of  soliciting  employed.  The  further  the  writer 
goes  into  the  question  of  the  best  method  of  securing 
new  business  the  more  he  is  convinced  that  the  rotation 
soliciting  is  the  best  and  gets  a  larger  percentage  of 
contracts  with  a  fewer  number  of  calls.  We  have  one 
man,  for  instance,  who  is  regarded  as  rather  a  slow 
worker,  but  he  makes  his  call  clean  and  concise  and 
closes   80  per  cent  of  his  contracts  on  the  first  call. 

This  was  the  method  employed  throughout  our  cam- 
paign. Every  salesman  had  but  one  thing  to  sell,  and 
that  was  housewiring.  The  writer  has  found  that  more 
young  solicitors  fail  on  account  of  having  too  many 
things  to  sell  than  for  any  other  one  reason. 

This  personal  selling  in  our  campaign  was  supported 
strictly  by  publicity,  including  advertisements  in  the 
local  newspapers  and  in  Cedar  Rapids,  with  an  electrical 
page  which  created  a  great  deal  of  most  helpful  interest. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


REPLACING  STEAM  HAMMER 

WITH  ELECTRIC  DRIVE 

How  a  Steam  Hammer  Was  Converted  Into  an  Elec- 
tro-Pneumatic One  and  Satisfaction 
Obtained  Therewith 

The  Cumberland  County  Power  &  Light  Company  of 
Portland,  Me.,  has  recently  been  successful  in  the  con- 
version  of   steam-hammer   equipment   to   electro-pneu- 


MOTOR-DRIVEN    AIR    COMPRESSOR   OPERATING    CONVERTED    STEAM 
HAMMER   ON   RIGHT 

matic  service,  a  pioneer  installation  being  made  at  the 
plant  of  the  Marine  Hardware  &  Equipment  Company. 
At  this  place  a  1200-lb.  (544-kg.)  Bement-Niles  steam 
hammer  was  in  service,  steam  at  about  90  lb.  per  square 
inch  (6.3  kg.  per  sq.  cm.)  being  required  over  many 
hours  daily.  To  avoid  condensation  troubles  it  was 
necessary  to  run  the  hammer  practically  all  the  time. 
As  electric  motor  drive  had  been  adopted  for  other  pur- 
poses throughout  the  plant,  it  was  found  possible  to 
do  away  with  the  demand  for  continuous  high-pressure 
steam  by  adapting  the  steam  hammer  to  air  operation 
and  installing  a  motor-driven  compressor  to  supply  air 
for  this  purpose  and  other  requirements.  The  valve  of 
the  hammer  was  rebuilt  for  a  fit  of  0.0025  in.  (0.064 
mm.)  compared  with  a  previous  fit  of  0.005  in.  (0.127 
mm.)  under  steam  service.  The  hardware  company 
purchased  a  50-hp.,  220-volt,  three-phase  Westinghouse 
squirrel-cage  induction  motor  designed  for  900  r.p.m., 
and  belted  it  to  a  12-in.  by  7-in.  by  12-in.  (30.5-cm.  by 
17.8-cm.  by  30.5-cm.)  Sullivan  compressor  delivering  air 
at  90  lb.  (6.3  kg.  per  sq.  cm.).  An  idler  pulley  was 
employed  as  the  maximum  distance  between  the  motor 
and  compressor  pulley  was  only  6  ft.  4  in.  (1.92  m.). 
Connected  with  the  compressor  is  a  storage  tank  8  ft. 
(2.4  m.)  high  and  48  in.  (1.2  m.)  in  diameter,  from 
which  air  is  supplied  to  the  hammer. 

The   hammer   is   supplied   with   air  through   a   2-in. 


(5.1-cm.)  main  and  it  exhausts  through  a  3-in.  (7.6- 
cm.)  pipe  into  a  lM>-in.  (3.8-cm.)  reduction  outlet  at 
the  roof  of  the  factory.  A  branch  exhaust  terminating 
in  two  y2-in.  (1.3-cm.)  pipes  is  led  down  the  frame 
of  the  hammer  to  outlets  directed  upon  the  working 
anvil  surface,  so  that  all  chips  and  scale  are  immedi- 
ately blown  away  in  operation.  Compressor  cylinder 
oil  is  used  in  the  air  cylinders,  a  small  mechanically 
driven  oil  pump  being  mounted  on  top  of  the  hammer 
cylinder  head  for  this  service.  It  has  been  found  that 
harder  and  quicker  blows  can  be  struck  than  under 
steam  conditions.  Control  of  the  hammer  is  obtained 
by  a  foot  valve  and  lever. 

The  success  of  this  installation  has  led  to  the  pros- 
pective early  application  of  electro-pneumatic  service 
to  four  hammers  in  another  plant  where  one  1000-lb. 
(454-kg.),  one  1200-lb.  (544-kg.)  and  two  2000-lb. 
(907-kg.)  hammers  will  be  supplied  with  air  furnished 
by  a  150-hp.  motor-driven  compressor  with  a  12-in.  by 
48-in.    (30.5-cm.  by  1.2-m.)    storage  tank. 


STANDARDIZATION  IN 

OUTDOOR  SUBSTATIONS 

Southern    Company    Working    with    View    Toward 

Simplification  of  Construction  and  Reduc- 

duction  of  Cost  per  Station 

About  five  years  ago  the  Georgia  Railway  &  Power 
Company  began  the  installation  of  outdoor  substations. 
It  did  not  find  in  the  market  the  kind  of  material  de- 


STANDARD    OUTDOOR    SUBSTATION 

sired,  and  for  this  reason  it  has  manufactured  its  own 
horn-gap  lightning  arresters,  switches,  framing  and 
similar  apparatus. 

The  accompanying  illustration  shows  a  substation  at 
Cartersville,  Ga.,  which  is  typical  of  the  substations 
being  built  by  the  company.    This  is  a  three-phase,  60- 
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tatiou  with  thi  era!  Bl«  100  2300 

volt  transformers.  The  Insulator  pini  used  are  made 
of  paraffined  locust  which  li  the  company's  standard, 
and  the]  ewed  Into  the  split  cast  Ing  d  of 

being  cemented  therein.  Care  Is  taken  to  anchor  the 
lines  di recti}  to  the  framing  so  thai  tl  nam  on 

the  pins  does  not  exceed  600  lb.  (272  kg.).    The  Insula 
tor  cap  and  pin  are  removable,    so    that   by   making 
proper  jumper  connections  insulators  ran  be  replaced 
without  opening  the  circuit.     Unlike  standard  appara 
tus,  the  transformer  taps  can  be  changed  to  raise  and 
lower  the  voltage  without  shutting  down  the  station. 
riu-  company  estimates  that  during  the  year  L917  it 
will  manufacture  about  (75,000  worth  of  high-tension 
apparatus.     During    L916   it    built  substations  of  the 

kind   described   above  at    the   rate  Of  about  one  B  week. 


SHADING  STREET  LAMPS 

Practicable  and  Inexpensive  Substitute  for  Unsightly 
Black  Paint  Inside  Globes 

Some  time  ago  when  the  residents  along  the  boule- 
vards on  Chicago's  North  Side  complained  of  the  ex- 
cessive  light  entering  windows  of  their  homes  from 
the   incandescent    street   lamps,   one-half  of  each   globe 


FIGS.  1  AND  2 — PAINTED  GLOBE  WHICH  WAS  OBJECTIONABLE  IN 
APPEARANCE  AND  METAL  SHIELD  WHICH  WAS  SUBSTITUTED 

was  painted  black  on  the  inside  to  reduce  the  light 
causing  the  objection.  In  order  to  maintain  the  paint 
in  satisfactory  condition  it  was  necessary  to  repaint 
each  globe  once  every  six  months.  Besides  causing  a 
continual  expense,  this  method  of  cutting  down  the  un- 
desired  light  was  considered  very  unsatisfactory  because 
the  blackened  globe  detracted  from  the  appearance  of 
the  street-lighting  system. 

To  overcome  the  difficulty,  Claude  H.  Shepherd,  elec- 
trical engineer  for  the  Lincoln  Park  Commission,  has 
fitted  each  offending  standard  with  a  device  like  that 
shown  in  Fig.  2.  It  consists  of  a  curved  metal  shield 
attached  to  a  brass  clamp  which  fits  the  neck  of  the 
straight-sided  type  of  lamp  used.  The  jaws  of  the 
clamp  in  each  instance  have  been  covered  with  asbestos 
tape  which  was  shellacked  so  that  it  would  not  be  nec- 


i  -.  i"  clamp  the  bare  metal  against  the  glass.    These 

hield    were  made  at  a  co  I  of  50  cent    each.     In  the 

daytime  the}  give  no  evidence  of  theii  ence.     At 

night    thej    do  not    produce   marls'   such  objectionable 

black    pot    in  the    treel  lighting  fixtures  as  were  cau  ed 

u  hen   t  lie  paint    W8      U   ed. 

Aluminium  instead  of  black  paint  was  tried,  but   It 

also  made  the  globeB  look  dirtj  and  had  tO  be  renewed 
frequently.  The  method  employing  the  shields  is  now 
considered  more  economical  and  more     [ghtly. 


PECULIAR  TROUBLE  WRECKS 

WHOLE  TRANSFORMER  BANK 

Destruction  of  Three  Transformers  by  Siphoning  of 

Oil  Indicates  Need  of  Periodic  Inspection 

and    Preventive   Measures 

BY    ALBERT    MARTINEAU 

It  seems  hardly  possible  that  the  combination  of  two 
things — a  transformer  lead  that  siphoned  oil  and  a 
heavy  load — should  combine  to  interrupt  an  important 
load  and  do  considerable  and  expensive  damage.  How- 
ever, one  transformer  of  a  bank  of  three  pole-type 
distributing  transformers  recently  burned  out,  caught 
fire  and  resulted  in  the  wreckage  of  the  whole  installa- 
tion. What  actually  happened,  so  far  as  could  be  ascer- 
tained after  the  event,  was  as  follows:  The  oil  from 
one  distributing  transformer  had  been  escaping  along 
one  of  the  secondary  leads,  the  latter  acting  much  like 
a  siphon.  As  this  had  been  in  progress  for  some  time, 
the  oil  level  had  been  considerably  lowered,  likewise 
the  heat-dissipating  ability  of  the  oil,  since  there  was 
less  of  it,  and  the  unit  had  been  running  hotter  than 
the  other  two  units  making  up  the  three-phase  bank. 
As  the  load  was  maintained  at  about  full  rating  for  ten 
hours  or  so  daily,  the  transformer  with  the  low  oil  level 
became  hotter  and  hotter  until  eventually  the  oil  gave 
off  vapor  (the  flash  point  is  about  160  deg.),  which 
caught  fire  owing  perhaps  to  an  internal  or  lightning 
arc. 

In  the  usual  case  the  transformer  would  merely  have 
burned  and  been  destroyed,  service  being  interrupted, 
but  the  other  two  units  would  have  been  unaffected.  In 
the  present  case,  however,  the  oil  in  siphoning  out  of 
the  transformer  had  trickled  down  to  the  platform  upon 
which  the  three  transformers  rested.  The  fire  from 
the  transformer  followed  the  oil-soaked  rubber  trans- 
former lead  and  ran  up  to  the  woodwork  above  and 
down  to  the  oil-soaked  wooden  platform  below.  As  the 
latter  burned  through  it  failed  under  the  burden  of  the 
three  transformers,  and  these  fell  to  earth,  one  being  de- 
stroyed and  the  other  two  damaged  as  the  result  of  the 
fall. 

While  this  incident  is  rather  unusual,  it  is  only  what 
might  be  expected  to  occur  oftener  when  the  vast  num- 
ber of  distributing  transformers  in  use  is  considered. 
Ordinarily,  however,  the  destruction  of  only  one  trans- 
former and  perhaps  one  cross-arm  would  result. 

The  moral  of  the  accident  is  that  it  is  advisable  to 
inspect  all  distributing  transformers  before  installa- 
tion, and  at  least  once  soon  afterward,  to  make  sure 
that  the  oil  is  not  siphoning  out  and  that  the  oil  level  is 
maintained  at  the  proper  height.  Siphoning  of  oil  may 
appear  to  be  a  very  small  matter,  but  it  is  capable  of 
reducing  the  capacity  of  a  transformer  and  interfering 
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with  voltage  regulation,  consequently  with  the  main- 
tenance of  balanced  phase  relations,  and  resulting  in 
the  damage,  if  not  eventual  failure,  of  the  transformer" 
itself  as  well  as  service  interruptions.  Moreover,  a 
transformer  with  low  oil  level  is  more  susceptible  to 
damage  from  lightning. 

Probably  the  most  satisfactory  manner  of  prevent- 
ing oil  from  siphoning  up  the  leads  of  distributing 
transformers,  where  the  distances  are  small  and  clear- 
ances close,  is  to  cut  back  the  insulation  for  1.5  in.  to 
2  in.  (3.81  cm.  to  5.08  cm.)  and  solder  the  strands  of 
the  conductor.  This  overcomes  the  capillary  attraction 
between  the  strands  and  thus  prevents  the  leakage  of 
oil.    It  should  be  done  above  the  oil  level,  of  course. 


THE  WAY  TO  AVOID 

DELAYS  IN  TESTING 

Reliable  and  Convenient  Method  of  Connecting  Test 
Apparatus  in  Line  Without  Long  Inter- 
ruption of  Service 

Sometimes  it  is  desired  to  take  power  or  energy-con- 
sumption readings  without  interrupting  the  operation 
of  the  apparatus  on  the  circuit.  The  accompanying  dia- 
gram shows  a  method  by  which  a  wattmeter  or  watt- 
hour  meter  may  be  connected  into  the  circuit  in  the 
short  time  required  to  stop  the  motor  and  start  it 
again.  As  shown  in  this  diagram,  leads  are  soldered  to 
the  ends  of  a  blown  fuse.  The  terminals  of  these  leads 
are  connected  through  a  fuse  block  and  a  single-pole 
switch,  which  are  mounted  in  series  on  a  portable  board. 
Shunted  across  the  switch  are  the  leads  from  the  cur- 
rent coil  of  the  wattmeter.  When  the  portable  meter 
is  to  be  used  the  switch  in  the  power  circuit  is  opened, 
one  of  the  fuses  therein  replaced  by  the  blown  fuse 
mentioned,  the  power-circuit  switch  closed,  and  the  mo- 
tor started  again.  One  of  the  terminals  of  the  pres- 
sure coil  of  the  meter  is  connected  to  the  current-coil 
terminal  and  the  other  terminal  is  connected  to  the 
opposite  side  of  the  line.  By  opening  the  single-pole 
switch  on  the  test  board  the  wattmeter  is  connected 


METHOD  OF   CONNECTING   PORTABLE  TEST   SET 

in  series  with  the  line.  The  value  of  this  switch  is  ap- 
parent, as  it  may  be  closed  and  the  meter  removed  and 
replaced  by  one  of  different  rating,  if  so  desired.  To 
insure  providing  the  same  protection  for  the  power  cir- 
cuit that  is  afforded  when  the  test  set  is  not  being  used, 
the  fuse  removed  from  the  power  circuit  may  be  in- 
serted in  the  clips  provided  on  the  test  board. 


LOW-COST  FUSE  RACK 

Designed  to   Hold   Seven   Cartridge   Fuses   so  That 
They  Can  Be   Removed  Quickly 
A  rack  from  which   fuses  can  be  taken  quickly  and 

which  costs  little  or  nothing  to  construct  is  in  use  at 

the  Indian  Orchard  station  of  the  United  Electric  Light 

Company  of  Springfield, 
Mass.  As  shown,  it  con- 
sists of  a  pair  of  %-in. 
(1.9-cm.)  strips  of  wood 
with  slots  2  in.  (5.1  cm.) 
apart  and  attached  to  a 
L3-in.  by  8'j-in.  C52.9-cm. 
by  21.6-cm.)  base,  which  is 
screwed  to  the  wall  at  two 
points.  The  slotted  pieces 
are  1%-in.  (4.4-cm.)  deep 
and  accommodate  seven 
150-amp.      inclosed-type 

fuses.     No  time  is  lost  in  hunting  for  fuses  with  this 

simple  but  effective  arrangement. 


SLOTTED   LEDGES  THAT  SERVE 
TO    HOLD    FUSES 


COST  DATA  ON  INSTALLATION 

FOR  LIGHTING  CITY  STREETS 

Low-Voltage  Series  System  Operated  with  Pole-Type 
Constant-Current  Regulators  at  Lincoln,  Neb., 
Proves  Economical 
The  cost  data  given  here  apply  to  a  series  tungsten- 
lamp  circuit  equipped  with  a  pole-type  constant-current 
regulator  and  recently  installed  in  Lincoln,  Neb.  The 
lighting  system  consists  of  fifty-two  100-watt  type  C 
lamps  spaced  150  ft.  (45.7  m.)  on  the  boulevards  that 
have  a  parking  space  in  the  center.  On  the  other 
streets  the  posts  are  staggered.  The  primary  side  of 
the  regulator  is  equipped  with  an  oil-immersed  time 
switch.  The  only  attention  required  for  this  installa- 
tion is  to  wind  the  clock  of  the  time  switch  once  in 
every  eight  days.  An  adjuster  coil  is  used  in  conjunc- 
tion with  the  regulator  but  is  mounted  separately  on 
the  pole.  The  total  cost  of  the  installation,  including 
iron  posts,  steel-taped  armored  cable,  etc.,  was  as 
follows : 

4,550ft.  No.   8   two-conductor  steel   triple-armored  cable..  $939.36 

3,600  ft.  No.  8  single-conductor  triple-armored  cable 373.44 

52  iron  posts  with  outer  globes  and  series  sockets 1,033.85 

52  100-cp    mogul-base  series  type  C  lamps 52.00 

52  concrete  bases   for  poles 103.00 

150  iron  anchors  for  concrete 6.50 

15  1b.  rubber  tape.  10  lb.  friction  tape  and  3  pails  insu- 
lating  compound    20.00 

5-kw.  pole-type  regulator '  .^9.60 

l'rimary   time   switch iS.OO 

Flow,  tool  box,  12  wooden  forms  for  concrete  base,  lumber 
for  pole  platform,  40  ft.  l'^-in.  galvanized  pipe  put 
in  ahead  of  paving,   and    l",i   ft.   of  1-in.   conduit  for 

side  of  regulator  pole 175.95 

1  "aint  and  painting  poles 47.50 

Labor,  digging  and  electrical  work 417.24 

Total     $3,403.44 

10  per  cent  for  superintendem  y  and  administration  expense       340.34 

Total    $3,743.78 

The  average  cost  per  pole  is  $72.  The  maintenance 
on  this  system  is  very  low  and  the  amount  of  power 
demanded  with  fifty-two  lamps  burning  is  just  a  trifle 
over  4  kw.  This  installation  was  carried  out  under  the 
supervision  of  Paul  W.  Doerr,  assistant  superintendent 
water  and  light  department,  Lincoln,  Neb. 
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CENTRAL  STATION  SERVICE 

Department  Devoted  l<>  Commercial  Policy  and  Management   Topics, 
Including  Applications  of  Electric  Light,  Power  and  Heat 


LISTING  CONNECTED  MOTORS 

ON  POWER  CONTRACT  CARD 

Brockton  Company  Thus  Maintains  Up-to-Date  Rec- 
ord of  Power  Service  Which  Is  Very 
Convenient  for  Billing 
Ry  listing  the  electric  motors  connected  in  each  in 
stallation  upon  a  power  contracl   card,  as  illustrated, 
tin-  Edison  Electric  illuminating  Company  of  Brockton, 

Connected  Load 
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CONTRACT    CARD,    SHOWING    MOTOR    LISTINGS 

Mass.,  maintains  at  all  times  an  up-to-date  record  of 
its  power  service.  In  figuring  the  monthly  service 
charge  these  data  are  highly  convenient  and  occupy  but 
little  space. 


MOVING  A  CENTRAL  STATION 

OFFICE  TO  MAIN  STREET 

A  Change  of  Location  to  the  Business  Center  Proves 
Entirely  Profitable  at  Indianapolis — Business 
Increases  Shown  Graphically 
On  July  10,  1916,  the  Merchants'  Heat  &  Light  Com- 
pany of  Indianapolis,  Ind.,  opened  a  new  salesroom  on 
the  most  prominent  corner  in  the  city.  Every  oppor- 
tunity was  accepted  to  acquaint  the  public  with  the 
change  from  the  company's  old  unfavorable  location  to 
the  new  "daylight  corner,"  as  it  was  called.  The  move 
was  one  to  give  the  company's  patrons  more  convenient 
office  and  store  service  and  to  get  in  return  more  busi- 
ness. The  location  was  selected  as  the  best  in  the  city, 
since  it  is  on  a  corner  past  which  most  pedestrians, 
most  vehicles  and  most  street  cars  must  go  in  the  ordi- 
nary course  of  traffic.  Since  the  change  took  place 
records  have  been  kept  to  determine  whether  or  not  the 
move,  with  its  attendant  increased  expense,  has  paid 
as  a  purely  business  proposition.  From  these  records, 
according  to  R.  A.  MacGregor,  the  company's  sales 
manager,  the  decision  is  that  the  move  was  entirely 
profitable.  Figures  on  comparative  growth,  which  may 
be  read  from  the  accompanying  curve,  show  to  what 
degree  the  business  of  the  company  increased  after  the 
change  over  the  same  months  of  the  preceding  year. 


The  appliance  sales  tor  the  month  of  July,   tor  iu- 
tance,  showed  a  gain  in  the  ratio  of  1.2  to  L8.6,  or  n 

than   .'MO   per  cent.      It    will   lie  observed   that    this   same 
ratio    of     increase    was     not    maintained    Continuously. 

The  falling  oil'  in  August  and  September  ma;    !>«■  al 

tributed  partly  to  the  fact  that  tin-  .  I  u  I ;.  ;di-  were 
forced  i>.\  newspaper  publicity  given  the  new  store.  But 
the  fact  that  the  average  gain  in  appliance  sale  foi  tin 
period  covered  was  approximately  140  per  cent  i  one 
which  should  not  lie  overlooked.  It  is  a  true  indication 
of  the  general  popularity  of  the  more  favorable  location. 
It  should  also  be  pointed  out  in  connection  with  tl 
curves  that  appliance  sales  have  not  been  pushed  with 
all  the  vim  that  might  have  been  exercised  on  account 
of  the  competitive  central  station  situation  which  ex- 
ists. It  is  considered,  therefore,  all  the  more  remarkable 
that  the  continued  growth  in  appliance  sales  should  be 
sustained,  even  after  the  novelty  has  worn  off  the  new 
store. 

When  the  company  was  established  on  a  side  street 
in  the  wholesale  district  it  was  not  in  a  position  to  im- 
press itself  upon  the  general  public.  Now,  in  its  new 
location,  the  very  fact  that  over  three  times  as  many 
people  in  July,  over  three  times  as  many  in  August, 
over  twice  as  many  in  September,  and  almost  one-third 
more  in  October,  practically  the  same  number  in  No- 
vember, over  three  times  as  many  in  December,  nearly 
three  times  as  many  in  January,  and  one  and  one-half 
times  as  many  in  February,  voluntarily  came  into  the 
office  and  sought  its  service  certainly  can  be  attributed 
to  the  removal. 

In  addition  to  the  absolute  traceable  dollars  and  cents 
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CURVES    SHOWING    RATIO    OF    INCREASES    IN    APPLIANCE    SALES 
AT   "DAYLIGHT   CORNER" 

increases  in  various  departments  of  the  business,  the 
new  location  is  felt  to  have  other  value.  Its  convenience 
for  patrons  is  seen  as  a  part  of  the  service  the  company 
owes  the  public.  It  presents  an  opportunity  for  the 
company  to  form  points  of  contact  with  greater  numbers 
of  people  and  to  emphasize  its  desire  to  provide  uni- 
formly courteous  service. 
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„  COMFORT  AND  CONVENIENCE 

OF  PUBLIC  UTILITY  SERVICE 

Customers'  Subconscious  Realization  May  Be  Awak- 
ened to  the  Relation  that  It  Bears  to 
Progress  and  Life 

A  letter  was  recently  received  by  the  ELECTRK  \i. 
World  in  which  the  following  suggestion  was  contained : 

"In  view  of  the  service  furnished  the  public  by  water, 
gas,  electric  and  street  railway  companies,  it  has  oc- 
curred to  me  that  these  companies  could  be  more  prop- 
erly referred  to  as  'public  comfort  companies'  rather 
than  as  corporations,  public  utility  or  public  service 
companies.  The  public  seldom  realizes  the  comfort  and 
conveniences  furnished  by  these  companies  until  a 
calamity  of  some  nature  interrupts  the  service  tern 
porarily." 

The  idea  in  the  last  sentence  is  particularly  significant 
in  that  it  affords  utilities  an  opportunity  to  impress 
upon  customers  and  the  public  generally  the  fact  that, 
although  service  may  temporarily  be  interrupted  owing 
to  one  condition  or  another,  as  a  matter  of  fact  the 
amount  of  time  during  which  service  is  interrupted  is 
considerably  less  than  1  per  cent.  Furthermore,  elec- 
tric service  can  be  put  almost  in  the  same  category  as 
food,  because  a  slight  interruption  in  a  service  causes 
considerable  annoyance,  inconvenience  and  displeasure. 
It  is  very  doubtful  if  the  customers  realize  to  what  an 
extent  they  depend  upon  electric  service.  The  mere 
fact  that  they  become  displeased  with  an  interruption 
of  service  indicates  quite  clearly  that  customers  look 
upon  electric  service  as  indispensable,  although  this 
feeling  may  be  subconscious.  It  is  not  impossible  to 
awaken  this  subconsciousness  to  a  realization  of  the 
service  rendered  by  utilities  and  what  an  important 
relation  it  bears  to  progress  and  every-day  life. 


ELEMENTS  INVOLVED 

IN  RATE  INVESTIGATION 

Report  of  Committee  of  Canadian  Electrical  Associa- 
tion Analyzes  Factors  by  Means  of 
Comprehensive  Chart 

Printed  herewith  is  a  chart  which  is  intended  to  show 
in  a  readily  appreciated  form  the  possible  elaboration 
of  a  rate  research  study.  This  chart  was  developed  by 
the  rate  research  committee  of  the  Canadian  Electrical 
Association,  which  deems  it  advisable  to  indicate  all 
factors  required  to  enable  any  one  interested  in  rate 
making  to  proceed  with  an  investigation. 

In  view  of  the  variety  of  subjects  deserving  investi- 
gation the  committee  felt  that  it  could  only  suggest 
the  most  pressing  topics  for  investigation  and  com- 
ment briefly  on  the  problems  thus  chosen.  Taking  the 
main  branches  in  order,  the  following  were  found  to  be 
the  most  important: 

Legal  Contracts  and  Consequential  Damages. — A 
standard  form  of  non-liability  clause  should  be  included 
in  all  contracts,  and  the  following  is  a  form  which  is 
used  by  one  of  the  larger  companies :  "The  company 
does  not  guarantee  a  constant  supply  of  electricity  and 
shall  not  be  liable  for  any  damages  to  the  consumer  in 
consequence  of  its  failure  to  supply  electricity  at  any 
time  or  times." 

Standardization  of  Rate  Forms. — It  would  be  a  good 


thing  if  rate  forms  for  similar  classes  of  service  could 
be  of  the  same  type  in  various  parts  of  the  country. 
All  of  us  arc  familiar  with  the  difficulties  experienced 
in  dealing  with  a  new  customer  from  another  part  of 
the  country  who  is  accustomed  to  a  rate  form  which  is 
not  included  in  the  rates  available.  A  difference  in 
price  is  not  difficult  to  explain,  as  the  prices  of  many 
things  vary  with  location,  wages,  etc.,  but  a  totally  dif- 
ferent form  of  rate,  not  easily  understood  by  custon 
is  more  difficult  to  explain,  and  creates  a  feeling  of  dis- 
trust which  no  explanation  will  eradicate. 

Duration  of  Peak  Loads 

Demands* — There  is  at  the  present  time  an  absolute 
lack  of  uniformity  in  the  definition  of  what  constitutes 
a  "horsepower";  in  some  cases  a  twenty-minute  average 
load  is  taken,  in  others  a  five-minute  average  load ;  in 
some  cases  three  demands  per  month,  in  others  a  single 
demand. 

The  width  of  demand  taken,  especially  in  flat-rate 
contracts,  is  a  determining  factor  in  the  revenue  ob- 
tained from  any  service,  and  while  in  some  cases  the 
demand  taken  over  a  short  period  does  not  differ  much 
from  a  demand  taken  over  a  fairly  long  period,  in  other 
cases  the  demand  is  a  constantly  fluctuating  one,  reach- 
ing maxima  of  short  duration  with  regular  frequency 
which  if  taken  over  a  long  period  would  not  represent 
the  capacity  which  has  to  be  furnished  to  supply  such 
demands. 

Again  in  other  cases  the  extreme  maxima  m. 
reached  infrequently  and  be  of  short  duration  when 
demanded.  Generally  speaking,  the  central  station 
company  has  the  right  to  regard  the  question  from  two 
points  of  view — first,  the  reserve  capacity  for  overloads 
existing  in  the  plants  supplying  the  demand ;  second,  the 
amount  of  plant  which  would  have  to  be  installed  by 
the  customer  to  take  care  of  the  demand  if  the  load 
were  carried  by  an  independent  plant. 

To  Collect  Data  on  Peak-Load  Characteristics 

The  committee  proposes  to  collect  data  on  the  ques- 
tion of  the  characteristics  of  the  demands  taken  by 
different  industries  which  central  stations  supply,  an- 
ticipating that  such  information  may  be  of  use  to  the 
members  in  providing  data  upon  which  rates  can  be 
based. 

It  has  been  suggested  that  steady  loads  are  best 
rated  upon  long-demand  intervals  and  fluctuating  loads 
upon  short  intervals,  but  while  on  the  face  of  it  this 
may  appear  fair  it  is  open  to  the  objection  that  the 
steady  load  with  no  diversity  is  rewarded  and  the 
fluctuating  load  with  high  diversity  is  penalized. 

Undoubtedly  where  water  storage  is  possible  or  where 
the  system  is  large  compared  to  the  demand  to  be  rated 
this  solution  is  open  to  criticism. 

Another  solution  is  to  abandon  flat  rates  altogether 
and  substitute  mixed  rates  with  a  flat-rate  portion  of 
the  charge  producing  only  30  to  50  per  cent  of  the  total 
revenue.  Under  these  conditions  the  matter  of  peak 
period  can  be  more  easily  standardized,  as  a  short  peak 
period  will  not  unduly  penalize  any  customer,  and  a  low- 
load  factor,  i.e.,  of  high  diversity,  will  be  taken  care  of 
equitably  by  the  meter  rate  portion  of  the  charge. 

Measurements  for  Revenue. — Instruments  for  the 
determination  of  demand  have  been  slow  of  develop- 
ment.    The   instruments   required  can  be  divided   into 
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squired  tor  small  loads,  say  up  to 
50  hp.,  ami  those  required  for  larger  loads. 

riif  requirement  ill  loads  are  tow  fti  I 

and  low  operating  costs;  for  large  loads  compel 
wait  anted  in  obtaining  highn  and  em 

ploying  specially  trained  help  for  watching  end  call 
brating  the  instruments  u  ed 

while  there  ere  now  obtainable  ■  few  instrument 
iii  loads  Ailing  the  above  requirements,  they  are  all 
of  a  t>|H'  whuh  register  energy  only  end  leave  a  record 
of  only  one  demand  without  Indicating  the  time  at 
which  the  demand  occurred.  There  la  without  doubl  a 
;  need  of  en  instrument  for  the  small  load,  and 
tin1  lack  of  one  has  forced  mosl  companies  to  the 
expedient  of  depending  on  haphazard  tests  or  of  taking 
the  rating  or  some  fraction  of  the  rating  of  the  ap 


lowei  and  higher  Axed  cnargea  after  the  wai 

Broadlj  apeaking  the  rate  hould  cover  the  Inve  tmea 
required  in  all  i  a  e    plus  i  fair  profit,  and  If  this  cann| 

i btained  the  businesi  will  be  well  refused. 

ichology.  The  modern  trend  of  thought  li  a) 
inward  the  cientific  study  of  cau  e  and  effect,  afl 
Bome  problems  of  rate  research  can  hardlj  be  claasifa] 

under   another   head. 

Good  Will.    Techniciana  and  expert    too  often  mal 

rates   which    are    tar   l>e\oml    the   comprehension   of  cii8 

tomers,  and  while  such  forms  are  possible  of  applies 
tion  between  expert  and  experl  they  savor  too  much  o 
the  method-  attributed  to  autocracy  to  be  advisable  it 
dealings  between  public  service  corporations  and  thei 

omers. 

Expediency.     This   again    is   a   question   which   wil 
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paratus  connected  as  the  basis  of  charge  for  the  flat- 
rate  portion  of  the  account. 

For  the  large  customers  many  excellent  graphic 
meters  are  obtainable.  These,  however,  are  open  to 
the  objection  that  a  fluctuating  load  cannot  be  accu- 
rately integrated,  and  also  the  record  is  very  bulky  and 
the  instruments  require  continual  attention. 

Temporary  Loads  and  Cost  of  Service. — The  tre- 
mendous demands  created  by  the  war  on  the  central 
station  have  produced  a  problem  in  rate  making  which 
requires  careful  consideration.  While  the  central  sta- 
tion has  a  patriotic  duty  to  perform  in  trying  to  ac- 
commodate all  loads  offered,  nevertheless  where  such 
demands  require  the  installation  of  generating  plant 
and  lines  which  are  liable  to  be  idle  when  the  demands 
are  lessened  and  when  such  extensions  can  only  be  pur- 
chased at  supernormal  prices  and  will  be  depreciated 
from  50  to  70  per  cent  when  prices  become  normal  again, 
it  is  obviously  the  part  of  the  customer  to  pay  either  in 
the  rate  or  as  a  separate  item  at  least  the  depreciation 
plus  the  interest  on  such  capital  as  will  have  to  be  car- 
ried idle  for  the  period  after  the  demand  is  withdrawn 
until  normal  business  again  requires  extensions.  If 
this  is  not  done,  companies  are  liable  to  be  faced  with 


bear  discussion  and  one  which  should  not  be  hidden 
under  a  bushel. 

The  central  station  has  a  duty  in  the  community  to 
promote  mutual  growth,  and  if  the  granting  of  a  low 
rate  to  an  industry  will  foster  that  industry,  bringing 
in  its  train  increased  population  and  wealth  to  the  com- 
munity and  incidentally  new  customers  for  the  company 
from  whom  it  can  obtain  its  regular  profit,  then  the 
central  station  company  can  afford  to  serve  that  industry 
at  almost  cost  price,  to  the  mutual  well-being. 

Again,  where  the  cost  of  energy  is  the  critical  factor 
in  the  success  of  the  enterprise — i.e.,  electric  product 
manufacture — a  low  rate  is  justifiable,  but  where  the 
cost  of  energy  is  an  incidental  cost  in  a  highly  profit- 
able industry  the  central  station  has  a  right  to  a  good 
profit. 

Charity. — With  reference  to  low  rates  for  hospitals, 
schools,  etc.,  it  is  an  understood  thing  that  no  one  wishes 
to  make  an  ordinary  profit  out  of  such  institutions, 
inasmuch  as  they  represent  the  manifest  desires  of  the 
community  to  promote  its  well-being,  so  therefore  there 
should  be  no  disposition  on  the  part  of  the  stockholder 
per  se  to  take  a  profit  indirectly  through  his  holdings  in 
a  central  station  company. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press-  of  the  World 


)IELECTRIC  LOSSES  IN 

INSULATING  MATERIALS 

[aterials    Treated    with    Varnish     or     Compounds 
Requiring  Drying  or  Curing  Show  Higher  Losses 
Than  When  Saturated  with  Fluid  Insulators 

DURING  the  last  five  years  the  research  division 
of  the  Westinghouse  Electric  &  Manufacturing 
Company  has  been  carrying  on  almost  continuous 
vestigations  of  the  losses  in  dielectrics.  A  considera- 
e  variety  of  insulating  material  has  been  studied  in  a 
eliminary  way,  and  measurements  have  also  been 
ade  on  completed  apparatus  such  as  transformers, 
merators,  condenser  bushings,  etc.  In  a  paper  pre- 
nted  before  the  joint  meeting  of  the  Electrical  Section 
the  Franklin  Institute  and  the  Philadelphia  Section 
the  American  Institute  of  Electrical  Engineers,  C.  E. 
cinner,  engineer  of  the  Westinghouse  research  divi- 
mi,  called  attention  to  some  of  the  apparatus  used  in 
ese  studies  and  the  results  thereof. 
The  quadrant  electrometer  wattmeter  was  adopted  as 
e  most  convenient  and  satisfactory  instrument  for 
is  study.  The  voltmeter  which  was  used  was  of  elec- 
ostatic  type,  designed  by  Prof.  H.  B.  Smith  of  Worces- 
r  Polytechnic  Institute.  An  ammeter  adapted  from 
e  Kelvin  multicellular  static  voltmeter  was  used. 
The  accompanying  curves  give  a  number  of  interest- 
g  examples  of  the  results  obtained  by  this  investiga- 


specific  inductive  capacity  is  desirable,  but  not  for  all 
uses. 

In  tests  of  fuller-board  to  show  the  relation  between 
power  factor  and  kilovolts  per  centimeter  thickness,  and 
also  the  relation  between  watts  per  cubic  centimeter 
and  kilovolts  per  centimeter  thickness  at  two  tempera- 
tures, it  was  noted  that  there  was  a  very  wide  difference 
in  values  of  the  two  samples,  particularly  at  a  tempera- 
ture of  100  deg.  C.  The  only  difference  between  the  two 
samples  was  that  the  first  was  exposed  to  ordinary  at- 
mospheric influences  for  a  period  of  ten  days  after  being 
vacuum-dried  and  oil-saturated.  Although  it  was  oil- 
soaked,  this  sheet  had  undoubtedly  absorbed  a  small 
amount  of  moisture  which  affected  its  insulation  re- 
sistance at  high  temperatures  as  well  as  its  other 
characteristics. 

A  sample  of  micarta  sheet  which  was  only  partially 
processed  showed  excessive  losses.  The  same  sheet  was 
again  tested  after  thoroughly  drying,  and  very  decided 
improvement  was  shown.  The  uncured  condition  of  the 
power  factor  of  this  material  reached  almost  100  per 
cent  at  the  higher  temperatures  to  which  it  was  sub- 
jected (100  deg.  C).  This  factor  can  be  greatly  reduced 
by  proper  processing.  With  these  data  plotted  to  loga- 
rithmic scale,  the  slope  of  the  watt-voltage  curve  in- 
creased with  temperature.  The  critical  point  can  be 
readily  determined  in  this  way.  Attention  should  be 
called  to  the  fact  that  at  ordinary  temperatures  the 
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FIGS.  1,  2  AND  3 — CHARACTERISTICS  OP  MICARTA  SHEET,  CONDENSER-TYPE   BUSHINGS,   AND   INSULATION   OF   A    CORE-TYPE 

TRANSFORMER 


m,  but  they  should  not  be  taken  as  representative  of 
1  e  various  classes  of  materials,  owing  to  the  fact  that 
!i  practically  all  cases  investigated  different  samples  of 
same  material  often  showed  as  much  variation  as 
Terent  kinds  of  materials.  The  results  were  in- 
enced  considerably  by  various  kinds  of  treatment. 
1  general  it  may  be  said  that  the  lower  the  losses  and 
|  wer  factor  and  the  higher  the  insulation  resistance 
1  e  better  the  quality  of  the  insulation.    As  a  rule,  low 


dielectric  loss  is  a  far  better  indication  of  the  quality 
of  the  material  than  the  insulation  resistance. 

On  account  of  the  very  low  dielectric  losses  and  power 
factors  of  condenser-type  bushing  at  normal  operating 
voltages,  tests  were  made  by  measuring  six  bushings  in 
parallel  to  secure  more  measurable  quantities.  Since 
the  normal  operating  voltage  stress  to  ground  on  these 
bushings  when  applied  to  apparatus  on  a  44,000-volt 
transmission  line  is  approximately  25,000  and  the  maxi- 
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mum  temperature  which  thej  will  likely  reach  li 

will  not  be  over  16  deg   C,  owing  to  conductl I  heat 

from  other  parte  of  apparatu  .  11  we  concluded  from 
the  teats  made  thai  the  loss  per  bushing*)  even  el  ,;" 
cycles,  will  do(  be  over  3  watta  or  I  waits  in  normal 
operation.  At  temperatures  belovi  <•>  deg,  C  the  Iom 
varies  practically  as  the  frequency,  it  Is  alio  noted  thai 
the  Increase  In  loss  is  verj  rapid  al  100  deg.  C.  or 
higher. 

The  charging  current  for  the  same  bushings  at  -•"> 
and  60  cycles  followed  practically  parallel  curved  lines, 
their  curvature  increasing  more  rapidly  with  the  higher 
temperatures  I  100  deg.  C.  to  180  dc^.  ('.».  The  insula- 
tion resistance  of  the  bushings  al  10,000  volts  direct 
current  was  found  to  decrease  in  proportion  to  the 
increase  in  temperature,  the  resistance  being  aboul 
i Hi), out)  times  as  great  :it  26  deg.  C.  as  at  125  deg.  C. 
This  change  of  insulation  resistance  is  bo  great  that  the 
losses  due  to  actual  conduction  are  much  greater  than 
those  due  to  the  so-called  hysteresis  or  dielectric  losses. 
'This  explains  the  reason  why  the  losses  at  hoth  GO  and 
26  cycles  are  so  nearly  the  same  at  126  deg.  C. 

From  measurements  of  the  condenser  bushings  to 
show  the  relation  of  dielectric  loss  to  temperature  and 
the  relation  of  power  factor  to  temperature,  it  was  found 
that  the  critical  losses  begin  to  manifest  themselves  at 
temperatures  between  80  deg.  C.  and  90  deg.  C.  When 
the  relation  between  dielectric  loss  and  kilovolts  applied 
to  the  same  bushings  was  plotted  on  logarithmic  scale, 
it  was  noted  that  the  loss  at  25  cycles  is  increased  ap- 
proximately fifteen  times  by  raising  the  -temperature 
from  25  deg.  C.  to  100  deg.  C.  At  60  cycles  the  corre- 
sponding change  is  approximately  six  times. 

With  two  micarta  sheets  of  somewhat  different  charac- 
ter, it  is  noted  that  the  insulation  resistance  decreases 
with  the  increased  voltage  used  in  its  measurement  in 
one  case,  and  in  the  other  the  insulation  resistance  re- 
mains practically  constant  as  the  measuring  voltage  is 
increased.  In  both  cases  the  power  factors  are  rela- 
tively high,  this  being  the  condition  found  at  the  higher 
temperatures  at  which  both  sets  of  measurements  were 
made.  Furthermore,  it  was  observed  that  the  power 
factor  as  well  as  the  insulation  resistance  of  the  con- 
denser-type bushing  remains  practically  constant  with 
varying  voltage,  while  with  the  micarta  sheet  the  power 
factor  increases  with  increased  voltage  in  about  the 
same  proportion  as  the  insulation  resistance  decreases 
with  increased  voltage.  This  relation  between  insula- 
tion resistance  and  power  factor,  which  it  is  believed  is 
here  shown  for  the  first  time,  appears  to  hold  only 
for  power  factors  of  more  than  15  or  20  per  cent.  It 
was  found  possible  to  carry  the  treatment  of  micarta 
sheet  to  a  point  where  the  insulation  resistance  and 
the  power  factor  will  remain  constant  with  varying 
voltage. 

Tests  were  made  of  the  insulation  of  a  synchronous 
condenser  stator  rated  at  400  kva.,  6000  volts  and  50 
cycles,  in  which  it  was  found  that  the  loss  was  about 
0.007  watt  per  cubic  watt  per  cubic  centimeter  for  6000 
volts  at  15  deg.  C.  and  about  0.0315  watt  per  cubic  cen- 
timeter at  71  deg.  C,  60  cycles.  The  average  under 
actual  operating  conditions  would  not  be  over  one-third 
of  these  amounts. 

Extremely  interesting  measurements  were  made  in 
connection  with  a  number  of  transformers.  In  all  cases 
the   measurements  were  made   from   the   high-tension 


winding  to  the  low  tension  winding  and  the  con 

:  together,  A  considerably  higher  rate  m 
increase  of  watt  per  Icilovolt  was  observed  at  the 
higher  frequency  (60  cycles)  than  at  the  lower  one  (25fl 
The  power  factor  was  observed  to  increase  with  the 
voltage  much  fa  ter  al  high  temperatures  than  al  low 

temperatures.  On  the  other  hand,  the  Watt  loss  in- 
crease with  voltage  li  more  rapid  at  low  temperature 
than  at  high  temperatures. 


Generators,    Motors    and    Transformers 

Theory  of  Armature   Windings. — S.   P.  Smith.     I 
this   paper  the  author  discusses  the  arrangement   ■ 

single-layer  windings,  the  determination  of  the  numher 
of  slots  to  use,  the  whole  and  fractional  number  of  slot? 
to  employ  per  pole,  and  the  use  of  empty  slots  and  un- 
equal coil  groups.  Double-layer  windings  are  also  taken 
up,  their  arrangement,  phase  tappings  off  closed  wind- 
ings, polygon  tappings  and  open  double-layer  windings 
being  discussed. — Part  of  Abstract  from  Proceedings  of 
London  Inst,  of  Elec.  Engrs.,  London  Electrician,  May 
25,  1917. 

Generation,  Transmission  and  Distribution 
Notes  on  Construction  of  Turbine  Pumps. — Alan  E. 
L.  Chorlton. —  (Portion  of  paper  read  before  the  Lon- 
don Institution  of  Mechanical  Engineers.)  The  paper 
traces  the  development  of  some  of  the  methods  of  suc- 
cessfully overcoming  the  difficulties  experienced  with 
turbines,  and  calls  attention  to  points  in  design  which 
are  the  result  of  the  author's  experience  extending  back 
to  the  infancy  of  the  application  of  the  turbine-pump 
principle.  These  subjects  are  taken  up  under  the  fol- 
lowing headings:  (1)  the  stator,  which  consists  of  the 
casing  or  housing  and  the  guide  vanes  or  appliance  for 
converting  velocity  energy  into  pressure  energy;  (2) 
the  impeller  (considered  separately)  ;  (3)  the  balancing 
appliance — hydraulic  or  mechanical;  (4)  the  rotor,  con- 
sidered as  a  whole,  and  including  the  spindle,  with  its 
projecting  sleeves,  impellers,  and  in  most  cases  the  bal- 
ancing appliance;  (5)  the  bed,  and  other  details,  bear- 
ings, stuffing-boxes. — London  Engineering,  May  25. 
1917. 

Wires,  Wiring  and  Conduits 

Effect  of  Stretching  on  the  Thermal  Conductivity  of 
Wires. — A.  Johnstone. — Description  of  experiments  in 
which  the  wire  to  be  tested  was  fixed  at  each  end  be- 
tween the  jaws  of  screw  clamps  joined  to  brass  cylin- 
ders, through  which  water  could  be  circulated.  At- 
tached to  one  clamp  was  a  rod  passing  through  a  frame- 
work, enabling  tension  to  be  applied  by  a  nut  working 
on  a  thread.  Heat  was  supplied  to  the  center  of  the  wire 
by  passing  a  current  of  electricity  through  a  manganin 
coil  wound  on  the  wire,  and  the  temperature  difference 
between  two  points  on  the  same  side  of  the  center 
was  ascertained  by  two  platinum  coils,  also  wound  on 
the  wire.  The  resistances  of  the  coils  were  determined 
by  means  of  a  Callendar-Griffiths  bridge,  enabling  a 
temperature  difference  of  0.01  deg.  C.  to  be  read,  and 
making  it  possible  to  detect  a  difference  in  conductivity 
of  0.05  per  cent.  If  R1  is  the  resistance  of  the  platinum 
thermometer  nearer  the  heating  coil,  and  r,  is  that  of 
the  other  platinum  coil  when  both  are  at  the  jacket  tem- 
perature, and  if  R2  and  ra  are  corresponding  values  when 
a  temperature  difference  exists,  then  it  may  be  shown 
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that  the  conductivity  K  is  proportional  to  (R,  :  R,)  — 
02-: -■»*,)  _1.  For  all  the  wires  used  (copper,  steel,  nickel, 
aluminium,  brass,  zinc),  stretching  produced  a  slight 
increase  in  thermal  conductivity.  The  most  satisfactory 
experiments  showed  an  increase  of  about  0.5  per  cent 
for  a  tension  of  about  0.7  of  the  elastic  limit.  After 
the  tension  was  withdrawn  the  conductivity  returned 
approximately  to  its  original  value. — Abstract  of  paper 
presented  before  Imperial  College  of  Science,  London 
Electrician,   May  25,   1917. 

Telegraphy,  Telephony  and  Signals 
Range  of  Wireless  Stations. — Capt.  R.  Chenevix 
Trench. — Modifications  of  Austin-Cohen  empirical 
formula  for  range  of  radio  stations  so  as  to  take  into 
account  the  effect  of  actual  working  conditions.  The 
results  obtained  are  incorporated  in  a  number  of  curves, 
and  these  curves  are  utilized  in  working  out  certain 
empirical  examples.  The  curves  shown  apply  to  a  send- 
ing set  of  25  per  cent  efficiency  between  the  alternator 
output  and  the  power  developed  in  the  aerial.  Where 
this  efficiency  in  any  particular  case  is  known,  or 
known   approximately,  the  value  of  hJt2\'P  should  be 


140  160 

x 
FIG.  4— RADIO  RANGE  WITH  25  PER  CENT  SENDING  EFFICIENCY 

multipled  by  \/25/E,  where  E  is  the  known  efficiency. 
The  large  factor  of  sixty-four  times  audibility  power 
which  is  taken  should  cover  such  variations  (since  six- 
teen times  audibility  is  considered  to  give  good  com- 
munication), and  so  long  as  there  is  nothing  seriously 
wrong  with  the  receiving  set  the  curves  may  be  applied 
without  modification  for  all  ordinary  purposes.  Al- 
though there  is  no  doubt  that  short  waves  travel  better 
by  night,  there  is  some  difference  of  opinion  as  to  the 
night  effect  on  long  waves.  It  is  probable,  however, 
that  all  wave  lengths  travel  better  by  night,  and  for 
general  purposes  this  may  be  allowed  for  by  replacing 
the  absorption  coefficient  0.0015  by  a  smaller  coefficient 
0.001,  or  by  multiplying  the  daylight  value  of  hJi^P 
by  the  factor  e~ o.ooosx/vx.  In  conditions  under  which 
little  or  no  atmospheric  interference  may  be  expected, 
such  as  is  the  case  with  small-capacity  low  aerials,  or  in 
districts  notedly  immune  from  atmospherics,  a  smaller 
power  than  sixty-four  times  audibility  may  safely  be 
taken,  but  the  minimum  power  received  should  not  be 


less  than  sixteen  times  audibility.  That  is,  in  such 
favorable  cases,  the  value  of  hJi^'P  given  may  be 
modified  by  y'0.25  or  0.5.  When  only  a  few  short 
messages  must  be  transmitted  daily  the  received  power 
may  be  reduced  to  about  sixteen  times  audibility. — 
London  Electrician,  May  4,  1917. 

Miscellaneous 

Engineering  Specifications. — J.  Shepherd. — Some  in- 
teresting methods  of  specifying  the  quality  of  supplies 
and  engineering  equipment  and  methods  of  contracting 
for  certain  kinds  of  engineering  work  were  brought  out 
in  this  paper.    Among  the  subjects  discussed  were  speci- 
fications for  coal.     Roughly  the  specification  for  mini- 
mum   quality    to    be    accepted    which    has    been    found 
satisfactory  in  purchasing  1,000,000  tons  of  coal  is  as 
follows:    Calorific  value  must  not  be  less  than   11,000 
B.t.u. ;  moisture  must  not  exceed  14  per  cent  for  washed 
nut  coal  or  9  per  cent  for  unwashed  nut  coal;   small 
coal  must  not  exceed  30  per  cent;  ash  must  not  exceed 
15  per  cent.     Methods  of  sampling  are  given  in  detail, 
but  in  later  specifications  the  final  sampling  was  done 
by  a  motor-driven  crusher  and  sampler.     Methods  of 
testing  are  then  specified,  namely,    (a)   for  small  coal, 
through  a  sieve  with  a  mesh  %  in.  square;  (b)  calorific 
value  by  Mahler  bomb  calorimeter;   (c)  moisture  after 
drying  at  a  temperature  of  from  104  deg.  to  111  deg.  C, 
and  (d)  ash  determined  by  ignition  at  a  low  red  heat. 
The  specification   provides   for  the  adjustment   of  the 
price   paid   for   any   particular  cargo,   the   adjustment 
being    made    as    thus    set    out:      "Should    the    quality 
of     the     coal     in     any     cargo,     as     ascertained     by 
samples  tested,  be  found  different,  as  regards  calorific 
value,     moisture,     small     or     ash     from     the     values 
offered   in  the  schedule,  the  prices    or    sums   payable 
shall     be     varied     in     the     manner     following,     viz. : 
(a)   If  the  calorific  value  be  greater  than  the  number 
of  B.t.u.  per  pound  offered  in  the  schedule,  the  price  per 
ton  shall  be  increased  in  the  same  percentage  ratio  as 
the  increase  in  the  calorific  value,     (b)   If  the  calorific 
value  be  less     .     .-    .     the  price  per  ton  shall  be  de- 
creased in  the  same  percentage  ratio  as  the  decrease  in 
the  calorific  value.    The  right  to  reject  the  whole  cargo 
if  the  calorific  value  be  less  than  11,000  B.t.u.  per  pound 
is   always   reserved,      (c)    If  the  moisture   be  less  by 
weight   than    the   figure   offered    in    the   schedule,   the 
weight  of  the  coal  to  be  paid  for  shall  be  increased  be- 
yond the  quantity  actually  weighed  out  by  a  percentage 
equal  to  the  percentage  decrease  of  moisture,      (d)   If 
the  moisture  exceeds  the  figure,  the  weight  of  the  coal 
to  be  paid  for  shall  be  decreased  below  the  quantity 
actually  weighed  out  by  a  percentage  equal  to  the  per- 
centage increase  of  moisture.     The  right  to  reject  the 
whole  cargo  if  the  moisture  exceed  14  per  cent  by  weight 
for  washed  nut  or  9  per  cent  by  weight  for  unwashed 
nut  is  reserved,      (g)    If  the  percentage  of  ash  when 
determined  in  the  manner  set  out  in  this  specification 
be  less  than  the  figure  offered  in  the  schedule,  the  net 
rate  per  ton  of  coal  shall  be  increased  by  1  penny   (2 
cents)   for  every  1  per  cent  reduction  in  ash.     (h)   If 
the  percentage  of  ash  be  more,  the  net  rate  per  ton  of 
coal  shall  be  reduced  by  1  penny  (2  cents)  for  even,   1 
per  cent  increase  in  ash.    The  right  to  reject  the  whole 
cargo  if  the  proportion  of  ash  exceeds  15  per  cent  is 
reserved. — Journal  of  Inst,  of  Elec.  Engrs.   (London), 
May,  1917. 
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The  eyes  of  an  army  are  the  airplanes.  The  enemy  now  has 
almost  as  many  airplanes  as  the  Allies  -and  can  see  almost  as 
much.  A  preponderance  of  airplanes  means  victory  at  a  mini- 
mum cost  of  lives.  The  United  States  only  can  furnish  these 
machines  and  the  necessary  operators  and  equipment,  for  she  has  the 
material,  shops  and  explosives.  We  need  50,000  machines  and 
10,000  aviators  quickly  —  every  day's  delay  means  sacrificing  the 
lives  of  thousands  of  our  soldiers. 

Fortifications  of  concrete,  trenches,  wire  entanglements  and  all 
such  obstacles  mean  a  frightful  loss  of  life  to  overcome  by  going 
through  them,  but  by  going  over  them  in  such  numbers  as  to  put 
the  enemy  airplanes  completely  out  of  action,  explosives  may  be 
dropped  on  enemy  batteries,  transport  lines,  submarine  bases,  manu- 
facturing plants,  munition  depots,  battleships  or  troops  at  will. 

Blind  the  eyes  of  the  enemy  by  overwhelming  his  air  squadrons, 
and  we  will  win  with  the  smallest  loss  of  life. 


K  I.  E  c  I  R  I  c  A  I.     W  0  R  L  D 
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Chronicle  of  Important  Events  mid  General  Activities  m  the    Technical, 
<  'ommercial  and  Manufacturing  Fields 


ELECTRICAL  SUPPLIES 

NEEDED  BY  CANTONMENTS 

Quartermaster's    Department    Issues    Schedules    for 

Materia]   For   the    Entire   Sixteen   Cantonments — 

Large  Quantities  of  Wire  and  Sockets  Specified 

The  quartermaster's  department  lias  finished  its  esti- 
mate of  the  amount  of  building  materials  required  in 
each  of  the  cantonments  for  the  National  Army.  The 
quantities  may  be  more  or  less  varied  by  const  ruction 
needs  which  develop  while  the  work  is  in  progress,  and 
the  difference  in  climate  between  the  northern  and 
southern  parts  of  the  country  has  its  effect  on  the 
quantities  of  some  of  the  materials. 

The  amount  of  electrical  equipment  will  vary  with 
the  shape  of  the  cantonments.  The  estimate  for  the  to- 
tal requirements  for  the  sixteen  military  cities  amounts 
to  20,800,000  ft.  (6,339.853  m.)  of  insulated  wire, 
260,000  ft  I  79.248  m.)  of  lamp  cord,  125,000  key  sockets 

SCHEDULE   OF    ELECTRICAL    MATERIALS    FOR    SIXTEEN 
^NTONMENTS 


Item 

Cleat  receptacles 

Cleat   rosettes 

Brass-shell  key  sockets. 


•Make  Quantity 

G.    B.    031 150,000 

.G.    E.    430 125,000 

,G.    K.    012 125,000 


Shades    Ivanhoe-UcKent    CA.lv     ID  .  1  20,: 500 

Shades    Ivanhoe-Regent    HA.  10     Hi .  1  •>:,.  000 

Wire  lamp  guards   Morse   No.   8   A 29,500 

Single-pole   snap   switches,    with 

porcelain  sub-bases G.   B.   No.   60450 22,600 

Combined    switch    and    plus    cut- 
outs   G.    B.   No.    42688 27,800 

Two-pole  single-branch  plus  cut- 
outs   (;-   E-   No-   fil!'-'*-"' 5.000 

Single-pole    main-line    plug    cut- 
outs   G.    E.    No.   62569 5,000 

Edison  plug  fuses,  6 -amp G.   E.   Xo.   66329 15,000 

Edison  plug  fuses,  10 -amp G.    E.    Xo.   66331 60,000 

Lamp  cord    No.  18  N.E.C.  standard 

type  P 261,000  ft. 

Rubber-covered  wire,  No.  14....N.E.C.  std.  single- 
braid  20,000,000  ft. 

Rubber-covered  wire,  Xo.  10....  N.E.C.  std.   single- 
braid    816,000  ft. 

Two-wire  unglazed  porcelain  cleats 3,000,000  pr. 

Single-wire  glazed  porcelain  cleats  for  No.  10  wire 175,000  pr. 

Porcelain  tubes.  4-in.  by  5   16-in.  by  9/16-in.  diameter ....  1,250,000 

Round-head,  blued  globe  wood  screws,  No.  10,  2% -in 6,400,000 

Round-head,  blued  globe  wood  screws,  No.  S.  1%-in 550,000 

Round-head,  blued  globe  wood  screws,  No.  8,  1 '-..-in 81,000 

Ball  cord  adjusters    24,000 

% -in.  friction  tape,  black 9,600  lb. 

Strip  solder 4,800  lb. 

Note. —  Item  No.  7.  single-pole  snap  switches,  and  item  No.  11, 
6-amp.  plug  fuses,  include  5000  each  for  outside  lighting.  Item 
No.  10,  single-pole  cut-outs,  is  for  outside  lighting.  , 

♦Where  catalog  numbers  of  a  single  manufacturer  are  given,  it 
is  understood  that  materials  of  equivalent  value  of  other  manufac- 
turers are  acceptable. 

and  about  the  same  number  of  shades,  150,000  cleat  re- 
ceptacles, 22,600  snap  switches,  27,800  combined 
switches  and  plug  cut-outs,  75,000  plug  fuses,  mostly 
for  10  amp.,  3,000,000  pairs  of  two-wire  unglazed  porce- 
lain cleats  and  175,000  pairs  of  single-wire  cleats,  1,- 
250,000  porcelain  tubes  4  in.    (10.16  cm.)   long  with  a 


9  16-in.  (1.48-cra.)  hole,  aboul  7,000,000  LVi-in.  to  2',- 

in.   (8.81-cm.  to  6.85-cm.)   wood  Bcrews,  9600  lb.  i  L8fl 

i  friction  tape,  4800  lb.  (2177  kg.)  of  solder,  and 

01  her  items  on  a  similar  scale. 

It  is  estimated  that  about  4000  cars  will  he  require! 
to  transport  all  building  materials  to  each  cantonment, 
and  while  they  are  being  delivered  main  more  cars 
will  be  required  to  furnish  the  supplies  needed  for  tbl 
workmen,  who  will  number  between  3500  and  5000,  ac- 
cording to  the  condition  of  the  work  and  the  size  of  Hi 
cantonment.  Furthermore,  in  order  that  the  recruits 
may  be  accommodated  as  soon  as  they  arrive  large 
quantities  of  cantonment  furniture  will  arrive  before 
the  construction  is  finished. 


: 


POOLING  OF  COAL  AND  OF  ITS 

DISTRIBUTION  RECOMMENDED 

Large   Shipments  of   Coal   to   Europe   Likely  to   Be 
Embargoed  by  Executive  Order — Government  Own- 
ership of  Mines  and  Railroads  Not  Improbable 

After  a  conference  with  President  Wilson,  the  Fed- 
eral Trade  Commission  has  submitted  to  Congress  a  re- 
port, following  months  of  investigation,  recommending 
that  the  government  shall  establish  pools  providing  for 
coal  production  and  distribution  and  rail  and  water 
transportation.  The  commission  declares  in  its  report 
that  the  coal  industry  is  paralyzing  all  the  other  indus- 
tries of  the  country  and  that  the  coal  industry  itself  is 
being  paralyzed  by  the  failure  of  the  transportation 
industry. 

The  commission  in  its  report  confirms  the  investiga- 
tion of  newspapers  all  over  the  country  which  have 
taken  the  trouble  to  send  correspondents  and  pho- 
tographers to  railroad  terminals  where  long  lines  of 
empty  coal  cars  have  been  found  standing  idle  upon 
sidings  and  other  tracks.  Notwithstanding  a  recom- 
mendation of  the  commission  to  Congress,  however,  that 
legislation  shall  be  passed  providing  for  a  limitation 
upon  the  export  of  coal,  the  Washington  correspondent 
of  the  Electrical  World  reports  that  President  Wilson 
will  undoubtedly  give  orders  under  the  war  powers 
which  have  been  conferred  upon  him  by  Congress 
specifically  preventing  the  shipment  of  coal  to  Europe 
in  large  quantities  in  future.  Some  of  the  private  ad- 
vices of  the  government  are  to  the  effect  that  coal  is 
bringing  as  much  as  $70  a  ton  in  Paris  for  the  use  of 
private  industry. 

Under  the  recently  enacted  espionage  law  there  is  a 
clause  giving  the  President  power  to  embargo  any  ne- 
cessities. It  is  stated  at  the  White  House  that  coal  and 
wheat  are  the  two  principal  necessities  upon  which  em- 
bargoes should  be  placed,  and  these  embargoes  are  ex- 
pected to  be  enforced  by  Monday  morning  as  the  result 
of  a  proclamation  by  the  President.     The  report  of  the 
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Federal  Trade  Commission  to  Congress  states  that  the 
present  production  of  soft  coal  is  40  per  cent  under  the 
possible  maximum,  the  cause  being  the  alleged  railroad 
car  shortage.  There  is  a  very  interesting  paragraph  in 
the  report  of  the  commission  to  Congress  recommend- 
ing a  pooling  operation  by  the  government  to  the  effect 
that  "the  operation  both  of  the  mines  and  of  the  trans- 
portation agencies  could  be  carried  on  by  the  present 
employees  and  officials,  and  after  the  war  they  could 
be  returned  unimpaired  to  private  operation."  This 
paragraph,  it  is  said  in  Washington,  will  raise  in  Con- 
gress without  doubt  the  question  of  government  owner- 
ship, which  is  hovering  around  so  many  of  the  govern- 
ment war-time  activities. 


PROBLEMS  THAT  CONFRONT 

THE  ORDER  OF  SONS  OF  JOVE 

Relations  of  Central  Office  to  League,  Distribution  of 

Four-Dollar  Dues,  and  Question  of  Annual 

Meeting  Discussed 

At  a  meeting  of  the  Past-Jupiters  and  the  Fifteenth 
Congress  of  the  Jovian  Order  with  the  representatives 
of  some  of  the  Jovian  leagues  at  Chicago  on  June  12 
and  13,  the  problems  of  the  Jovian  Order  were  dis- 
cussed. Henry  L.  Doherty,  Jupiter  of  the  order,  pre- 
sided at  the  meetings. 

The  discussion  revolved  mainly  upon  the  point  of 
whether  or  not  the  distribution  of  the  present  four- 
dollar  dues  should  be  changed  to  increase  the  amount 
going  to  the  local  leagues.  The  question  of  decreasing 
the  expense  of  the  central  office  was  given  consideration. 

Jupiter  Doherty  set  forth  a  possible  solution  of  the 
problem  of  the  distribution  of  Jovian  dues  in  a  manner 
that  would  be  satisfactory  to  all  concerned.  The  sug- 
gestion was  concurred  in  by  all  present  and  was  turned 
over  to  a  committee  of  five  for  further  consideration. 

Briefly  the  plan  is  as  follows.  It  recognizes  that  it 
would  be  disastrous  to  contemplate  any  reduction  of 
the  proportion  of  the  dues  now  going  to  the  central 
office  unless  positive  assurance  can  be  given  of  a  pro- 
portionate increase  in  membership.  It  aims  to  give 
some  incentive  to  the  local  leagues  to  make  a  sincere 
effort  to  increase  memberships  by  offering  a  reward 
commensurate  with  the  results  secured.  The  plan  aims 
to  accomplish  this  by  making  the  maximum  dues  to  the 
national  office  $4  and  the  minimum  dues  $2.  The 
amount  of  dues  paid  by  the  local  league  to  the  central 
office  shall  then  be  determined  by  the  number  of  Jovians 
in  good  standing  represented  in  its  membership.  A 
bogie  established  for  each  league  and  based  upon  the 
population  of  its  city  would  be  set,  and  arrangements 
would  be  made  so  that  the  nearer  the  Jovian  member- 
ship approached  the  bogie  the  nearer  the  league  would 
approach  the  minimum  per  member,  or  two-dollar,  dues 
which  it  would  send  to  the  national  office. 

The  committee  of  five  to  which  this  suggestion  has 
been  turned  over  will  analyze  not  only  this  plan  but 
all  other  questions  which  came  before  the  meeting  and 
will  make  a  complete  report  of  its  decision  to  a  meeting 
of  the  Congress  and  Past-Jupiters  to  be  called  not 
later  than  Aug.  20,  1917. 

The  meeting  decided  that  the  annual  convention  of 
the  Jovian  Order  will  be  held  as  usual  within  ten  days 
of  Oct.  15,  but  that  all  forms  of  entertainment  will  be 


omitted  and  the  meeting  be  strictly  a  business  gather- 
ing. It  was  also  decided  that  attendance  at  the  meeting 
will  be  promoted  in  every  way  possible  consistent  with 
the  money  available  for  the  purpose.  The  place  and 
date  of  the  meeting  will  be  selected  by  Henry  L. 
Doherty,  Jupiter. 


TAX  ON  ELECTRICITY 

UNLIKELY  AT  PRESENT 

Secretary  of  the   Treasury   May   Have   to   Stipulate 

What  the  Administration  Desires  if  Congress 

Is  to  Take  Any  Other  Action 

Indications  in  Washington  at  the  end  of  the  week  are 
that  there  will  be  no  tax  upon  electricity  in  the  bill  de- 
bigned  to  raise  $1,800,000,000  war  revenue.  Repre- 
sentative Lenroot  of  Wisconsin,  who  offered  an  amend- 
ment to  the  bill  when  it  was  in  the  House  of  Repre- 
sentatives to  strike  out  the  electricity  tax  as  it  was  re- 
ported from  the  House  ways  and  means  committee, 
has  told  friends  in  Washington  that  his  canvass  of 
those  who  are  for  and  against  the  proposed  electricity 
tax  in  the  House  indicates  that  the  proposal  will  fail. 
Representative  Lenroot  is  also  of  the  opinion  that  he 
will  be  able  to  convince  members  of  the  House  of  Rep- 
resentatives that  a  proposed  tax  upon  any  form  of 
electricity,  light,  heat,  power,  or  telephone,  will  in- 
evitably be  passed  on  to  the  ultimate  consumer  by  the 
companies.  In  this  view,  it  is  understood  in  Wash- 
ington, Mr.  Kitchin,  chairman  of  the  House  ways  and 
means  committee,  is  likely  to  concur.  Mr.  Kitchin  is 
reported  to  have  told  friends  privately  that  he  doubts 
if  either  the  committee  or  the  House  will  sustain  the 
proposal  for  the  tax  when  the  bill  comes  back  to  the 
House  from  the  Senate.  On  the  other  hand,  it  is  re- 
ported in  Washington  that  Secretary  McAdoo  of  the 
Treasury  Department  may  insist  upon  some  features 
of  the  proposed  electricity  tax,  and  in  view  of  the  fact 
that  he  is  the  mouthpiece  of  the  administration  in  re- 
gard to  all  war  revenues  and  expenditures,  it  is  be- 
lieved that  the  House  ways  and  means  committee  will, 
in  the  final  analysis,  require  Mr.  McAdoo,  possibly  even 
the  President  himself,  to  say  just  what  is  wanted. 


ELECTRICAL  INDUSTRY  TO  THE 

FRONT  IN  RED  CROSS  DRIVE 

Westinghouse,  Crocker-Wheeler  and  Baltimore  Con- 
solidated Gas  Contribute  an  Aggregate  Total 
of  More  Than  Half  a  Million 

The  Red  Cross  campaign  for  $100,000,000  is  now  well 
under  way,  almost  half  this  sum  having  been  sub- 
scribed up  to  Thursday  morning.  In  this  drive  the 
electrical  industry  has  come  to  the  front  in  helping  the 
Red  Cross  to  secure  the  required  sum. 

While  no  definite  information  is  at  hand  relative  to 
the  industry  as  a  whole,  the  following  subscriptions 
have  been  announced  by  the  New  York  branch  of  the 
Red  Cross: 

Westinghouse  Electric  &    Manufacturing  Company,   a  divi- 
dend of  one-half  of  1  per  cent  on  both  its  common  and 

preferred  stock,  amounting  to $375,000 

Crocker-Wheeler  Company 80,000 

Consolidated    Gas,    Electric    Light    &    Power    Company    of 

Baltimore.   Md 50,000 
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PRIZE  WINNERS  OF  THE  191' 
WIKK-YOUK-IIOMK  TIME  CONTEST 
for     Electrics]     Development     Announ 

N.mifs  dt   ThOte  tO  Whom    Money    Aw. mis   Air 

M.uii-  .imi  Results  oi  Campaign 

M.  Sanborn,  president  Sanborn  Electric  Companj 
of    Indianapolis,    chairman    of    the    "wire-your-hom< 
time"  committee,  has  Announced  Dames  of  the  prize 
winners  In  tin-  twelve  hundred  and  flftj  dollar  prize  cor 
teal  conducted  by  the  Society  tor  Electrical  Development 
in  connection  with  the  nation-wide  house-wiring  cam 
paign,  Apni   1   to  May   L5.     While  the  campaign  wa 
participated  In  by  hundreds  of  lighting  companies  and 
dealers,  tin-  prise  contest  was  restricted  to  members  of 
tin-  Bociety. 

The  society   offered   thirty-five   prizes.     They   com 
prised  $150  as  flrst  prize,  $60  as  second  prize  and  five 
other  prizes  of  $10  each,  and  were  allotted  to  employees 

of  member  companies  in  eities  of  five  classes  as  follows: 
Class  A.  under  L6.000  population;  Class  B,  between 
16,000  and  60,000;  Class  C.  between  50,000  and  100,000; 
Class  D,  between  100,000  and  500,000;  Class  E,  500,000 
and  over.  A  contrail  was  construed  as  "a  signed  agree- 
ment with  a  new  customer  for  wiring  at  least  three 
rooms  with  four  sockets  or  over,  in  a  house  already 
built,  located  along  existing  lines,  and  requiring  no 
other  than  ordinary  service  connection." 
The  prize  winners  were: 

CLASS  A — CITIES  LESS  THAN   15,000 

Houses  Watts 

Prize  Name  Wind  Conn. 

$150  R.  I*   Ralston,  Manistee,  Mich 119  39,270 

50  C    ii    Van  Gorder,  Oelweln,  Iowa 96  33.172 

10  V.  O.   Stafford,  Humboldt.   Iowa 83  3r,,000 

10  P    P.  Qaireus,  Rldgway,  Pa 69 

10  c    P.  Cox,   Wilmerding,  Pa 46  25,000 

10  S    A.  Lipscombe,  Bai  telsvllle,  Okla 43  14,ono 

10  T.  J    McGee,  Duryea,   Pa 40  10,000 

10  R.  E.  Martin,  Kankakee,  111 40  18.150 

Total   Class  A 536  203,572 

CLASS  B — CITIES  15,000  TO  50,000 

$150  Fred  Vos,  Muskeeon.   Mich 109  35.425 

50  a.  I,.  Dumire,  Elmlra,  X.  V 100  48.000 

10  D.  C.  Calhoun.  Sprinpfield.  Mo 91  33,735 

10  H.  A.  Pendoreraph.  Durham,  N.  C 83  23,000 

10  F.  A.  Root.  Lookport.  X    T 82  52.240 

10  W.  J.  Graham,  Joliet,  111 74  46,600 

10  J.  M.  Killian.  Perth  Amhoy,  X.  J 64  51,700 

Total   Class  B 603  290.700 

CLASS  C— CITIES  50,000  TO  100,000 

$150  M.   G.   Panders.  Flint.   Mich 147  117.600 

50  L.  B.  Brown.  Ch^ttanooffa.  Tenn 72  36.000 

10  H.  E.  Shelton,  Wilrrr.nerton.  Del 50  30,000 

10  E.  E.  Fouratt.  Trenton.  X.  J 50  37,500 

10  J.   H.   Clark.   Bavonne.  X.   J 40  30.000 

10  C.   B.   Parks.  Chattanooga.   Tenn 33  16.500 

10  L.  C.  Dye,  Chattanooga.  Tenn 25  12.500 

Total    Class    C 417  280.100 

CLASS  D— CITIES  100,000  TO  500,000 

$150     J.  J.  Monteromerv,  Syracuse,  X.  T 116  42.010 

50     T.  V.  Carpenter.   Cincinnati.  Ohio Ill  85,000 

10     "W.  R.  Adams.  Xewark,  X.  J 68  65.400 

10     J.   M.  Walsh.   Scranton,  Pa 56  20.550 

10     F.  WT.  White.  Cincinnati.  Ohio 55  55,000 

10     F.   Remolds.   Scranton.  Pa 47  14,550 

10     A.  Rodenhuis.  Grand  Rapids,  Mich 47  30,180 

Total  Class  D 500  322,690 

CLASS  E— CITIES  500,000  AND  OVER 

$150     R.  A.  Le  Comte.  Chicago 110  180,700 

50     A.   J.   Kav.   Chicago 108  119.150 

10     F.  T.  Winer.  Clrcago 82  115.800 

10     J.   A.   Gordon,   Chicago 77  80,400 

10      S.  G.  Powell.  Chicasro 61  97.700 

10     F.  L.   Richardson.   Chicago 59  4S.300 

10     W.  K.  Bridgman.   Chicago 55  50.700 

10     George    Lovett,    Philadelphia 55  73,500 

Total  Class  E 607  716,250 

In  two  classes  there  were  two  winners  of  the  seventh 


prise,  so  that   thlrtj    even  prizei  bad  to  be  awarded. 

The  thirty   leven  prise  winner    wired  2668  house  .  an 

mi     event}  two  each,  or  an  average  of  two 

houses  during  each   working  day  during  the  conto 

The  committee  which  had  charge  of  the  contest  ws  i 

\i.  Sanborn,  chairman,  Sanborn  Electric  Company, 

Indianapolis;  E.  W,  Lloyd,  Commonwealth  Edison  Com 

pain.  Chicago;  A.  L,  Oppenheimer,  Enterprise  Electric 

Construction  Company,  Cleveland;  ll.  C.  Heidrich,  Klec- 

tric  Motor  A  Repair  Company,  Newark;  T,  J.  McManis, 

Edison     Lamp    Works,     Harrison,    N.    .1.;     Elllol     Raid, 

Westinghoii.se  Lamp  Works,  New    York;  N.  II.  Hovnton, 

National  Lamp  Works,  Cleveland;  E.  W.  Rockafellow, 
Western  Electric  Company,  New  York;  Bobeii  Mont- 
gomery, Louisville  (ias  &  Klectric  Company;  M.  S.  Seel- 
tnan,  Jr.,  Edison  Electric  Illuminating  Company,  Brook- 
lyn; .1.  M.  Wakeman,  general  manager  Society  for 
Electrical  Development;  H.  W.  Alexander,  director  of 
publicity  Society  for  Electrical  Development. 


FURTHER  REDUCTION  IN  RATES 
FOR  PORTLAND  (ORE.)  COMPANY 

Commercial  Lighting  and  Heating  Schedule  Lowered 

Between  5  and  10  Per  Cent  by  Order  of 

Public  Service  Commission 

Commercial  lighting  and  heating  rates  of  the  Port- 
land (Ore.)  Railway  Light  &  Power  Company  have  been 
reduced  between  5  and  10  per  cent,  effective  July  1, 
1917.  The  order  of  the  Public  Service  Commission  of 
Oregon  calling  for  the  new  rates  has  just  been  issued 
and  is  the  second  of  a  series  of  rate  orders  resulting 
from  the  valuation  of  the  property  during  the  last  three 
years. 

The  commission  has  acted  on  the  theory  that  a  reduc- 
tion in  rates  will  result  in  the  Portland  company  re- 
trieving some  of  the  business  that  has  been  lost  to  the 
Northwestern  Electric  Company,  as  that  concern  has 
had  lower  rates  in  force  than  the  Portland  company 
tariffs. 

That  the  commission  does  not  view  with  approval 
the  present  unrestrained  competition  may  be  inferred 
from  the  following  extracts  from  the  findings: 

"The  commission  in  the  former  rate  order  took  into 
account  the  existence,  in  the  field  covered  by  the  re- 
spondent's light  and  power  operations,  of  a  competing 
electric  utility,  which,  by  service  at  lower  rates  in  only 
a  restricted  territory  of  greatest  business  activity  and 
density  of  population,  has  been  able  to  attract  a  large 
percentage  of  the  most  profitable  business  from  the  re- 
spondent's system.  The  competitor  has  not  been  re- 
quired to  serve  any  except  this  most  advantageous 
business  and  has  left  the  respondent  with  the  continu- 
ing responsibility  to  serve,  without  increased  compensa- 
tion, the  outlying  territory  involving  much  greater  ex- 
pense per  unit  of  service  delivered. 

"The  sharp  decrease  in  the  electric  revenues  during 
the  last  few  years,  and  the  probability,  under  the  in- 
equality of  rates  which  has  existed,  of  continuing  re- 
ductions, with  consequent  damage  to  the  investors,  has 
resulted  primarily  from  this  competition. 

"In  view  of  these  existing  conditions  and  other  fea- 
tures surrounding  the  business  of  the  respondent,  in- 
cluding the  practical  and  successful  reduction  of  the 
value  of  service  to  the  consumer  by  the  competitor's 
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lower  rate,  the  commission  found  that  the  charges  under 
investigation,  although  not  producing  any  excessive  or 
even  fair  return  on  the  investment,  were,  in  some  re- 
spects, unreasonable,  and  not  such  as  ultimately  to 
produce  the  greatest  use  of  the  service  by  the  con- 
sumers or  yield  the  greatest  return  to  the  investors  in 
the  property.  Under  these  findings  rates  for  residence 
lighting  and  commercial  power  were  ordered. 

"The  commission  now  further  finds  that  these  con- 
ditions apply  with  equal  force  to  the  present  commer- 
cial lighting  rates  and  that,  in  so  far  as  the  present 
schedule  differs  from  that  hereinafter  set  forth,  such 
rates  are  unreasonable.  The  following  commercial 
lighting  rates  will  reduce  to  a  minimum  the  effect  of 
the  elements  hereinbefore  discussed  and,  under  the  par- 
ticular conditions  surrounding  the  business,  are  just, 
reasonable  and  not  unjustly  discriminatory,  either  in 
themselves  or  in  comparison  with  other  rates  established 
for  this  utility. 

"It  must  be  borne  in  mind  that  the  following  schedule 
is  designed  to  meet  purely  local  conditions.  A  pecu- 
liarity of  expression  has  been  introduced  in  the  allow- 
ance of  1  cent  per  kilowatt-hour  for  a  certain  block  of 
energy  under  the  secondary  rate.  We  believe  this  rate 
is  correct  in  principle  and  the  inclusion  of  this  pro- 
vision overcomes,  without  affecting  the  equitable  appli- 
cation of  charges,  inequalities  which  arise  from  existing 
competition." 


sales  of  gas  were  13  per  cent  in  excess  of  the  1915 
figure.  Although  operating  expenses  increased  24  per 
cent,  net  earnings  show  a  growth  of  34  per  cent. 

The    Lyme   Light   &    Power   Company,   which   takes 
power  at  wholesale,  has  a  constantly  growing  business. 


GROWING  BUSINESS  OF  THE 

CONNECTICUT  POWER  COMPANY 

Output  of   Electricity  Practically   Doubled  in    1916, 

and  Future  Prospects  for  Development 

Are  Excellent 

The  Stone  &  Webster  Management  Association,  Inc., 
general  manager  of  the  Connecticut  Power  Company, 
says  in  the  annual  report  of  that  company  for  1916  that 
prospects  for  further  growth  are  excellent. 


FALLS  VILLAGE  POWER  HOUSE  OF  CONNECTICUT  POWER  COMPANY 

The  general  prosperity  prevailing  throughout  New 
England  continued  to  favor  the  territory  served  by  the 
New  London,  Middletown  and  Housatonic  divisions  of 
the  company.  Total  gross  earnings  increased  approxi- 
mately 29  per  cent  over  1915,  and  the  balance  after 
fixed  charges  was  33  per  cent  larger  than  a  year  ago. 
The  output  of  electricity  was  practically  doubled  and 


EXTENSIVE  PLANS  FOR 

THE  ARMY  CANTONMENTS 

Sites  for  the  Camps  at  Which  New  National  Army 

Forces  Will  Be  Instructed — Call  for 

Electric  Service 

The  War  Department  is  preparing  to  construct,  the 
work  to  be  finished  by  Sept.  1,  sixteen  cantonments  in 
which  members  of  the  new  National  Army,  raised  by 
selective  conscription,  are  to  be  instructed.  It  will  also 
construct  a  number  of  National  Guard  camps.  Sites 
for  cantonments  have  been  selected,  as  follows: 

Ayer,  Mass.;  Wrightstown,  N.  J.;  Columbia,  S.  C. ; 
Atlanta,  Ga. ;  Chillicothe,  Ohio;  Louisville,  Ky.;  Battle 
Creek,  Mich.;  Little  Rock,  Ark.;  Des  Moines,  la.;  Fort 
Riley,  Kan.;  Fort  Sam  Houston,  Tex.;  American  Lake, 
Wash.;  Yaphank,  N.  Y.;  Admiral,  Md.;  Rockford,  111., 
and  Petersburg,  Va. 

Sites  for  the  National  Guard  camps  have  been  se- 
lected, so  far,  as  follows: 

Fort  Worth,  Tex.;  Fort  Sill,  Okla.;  Deming,  N.  M.; 
Waco,  Tex.;   Houston,  Tex.,  and  Linda  Vista,  Cal. 

This  construction  work  will  be  in  charge  of  Col.  I.  A. 
Littell,  U.  S.  A.,  Quartermaster  Corps,  Adams  Building, 
Washington,  D.  C.  Details  are  being  worked  out  by 
the  committee  on  emergency  construction  of  buildings 
and  engineering  works  of  the  Council  of  National  De- 
fense, which  has  brought  to  its  aid  a  number  of  engi- 
neers, architects,  town  planners  and  authorities  on  con- 
struction. William  A.  Starrett  of  Starrett  &  Van 
Vlock,  architects,  is  chairman  of  the  committee. 

Extension  of  the  service  of  the  Louisville  Gas  & 
Electric  Company  to  the  site  of  the  Federal  Army  mob- 
ilization camp,  which  will  serve  as  the  place  for  assem- 
bling and  training  the  men  drafted  in  Kentucky  and 
Indiana,  is  to  be  undertaken  at  once. 


COMPETITION  IS  FELT  BY 

WASHINGTON  POWER  COMPANY 

Revenues  from  Electric  Light  and  Power  in  Business 

District  of  Spokane  Affected  by  Reductions 

to  Meet  Competition 

In  the  annual  report  of  the  Washington  Water  Power 
Company  for  the  year  1916  the  following  statements 
appear: 

"The  electric  light  and  power  revenues  in  the  busi- 
ness district  of  Spokane  were  materially  affected  in  the 
last  four  months  of  1916  by  reductions  in  rates,  made 
necessary  in  order  to  retain  the  business  in  competition 
with  a  steam-heating  company  which  has  installed  an 
electric  power  station  operated  by  steam.  The  effect 
of  these  reductions  will  continue  in  1917.  Over  90  per 
cent  of  the  business  in  the  competitive  district  has  been 
secured  by  your  company. 

"Lighting  and  power  revenues  in  the  country  dis- 
tricts have  shown  an  increase  of  10  per  cent  over  those 
of  1915." 
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MUNICIPAL    PLANT    ADVOCATES 

DEFEATED  IN   PORTLAND,  ORE, 

Election  of  G  n  as  M.iyi    Relieved  to 

Show  Unfavorable  Attitude  Toward  Publi< 

Plant   Project 

lu  the  election  held  In  Portland)  Ore.,  on  June  i  the 
interests  which  have  been  contending  for  ■  municipal 
lighting  plant  were  decisively  defeated. 

The  two  principal  candidates  for  Mayor  wen  w  mi 
II.  Daly,  representing  the  labor  element,  and  George  L 
Baker,  ■  lifelong  Republican. 

Mr.  Baker  was  elected  and  an  ordinance  allowing  un 
regulated  use  of  the  Btreets  by  jitney  operators  wat 
overwhelmingly  beaten.    An  ordinance  requiring  $2,500 
bonds  for  jitneys  was  adopted  by  a  very  large  majority. 
An  ordinance  against  picketing  was  also  adopted. 

I'.,  s.  Joaselyn,  for  many  years  presidenl  of  tin1  Port- 
land Railway,  Light  X  Power  Company  and  wed  known 
m  the  industry  throughout  tin-  United  States,  ran  third 
on  the  ticket  for  Mayor. 

It  is  believed  that  the  election  shows  that  the  people 
^o  not  look  favorably  at  this  time  upon  the  agitation 
for  a  municipal  lighting  plant. 

WAR-TIME  ECONOMIC  BENEFIT 

OF  TRANSMISSION  TIE  LINES 

In    Hearing   on   Petition   of   Fall   River   Company   to 

Construct  66,000-Volt  Line  Chairman  Weed 

Discusses   Concentration 

At  a  recent  hearing  by  the  Massachusetts  Gas  and 
Electric  Light  Commission  upon  a  petition  of  the  Fall 
River  Electric  Light  Company  for  authority  to  con- 
struct a  66,000-volt  transmission  line  from  Fall  River 
to  the  Massachusetts-Rhode  Island  boundary  in  See- 
konk,  a  discussion  took  place  as  to  the  economic  advan- 
tages of  high-tension  power  interchange  between  ad- 
jacent central  station  and  hydroelectric  transmission 
systems.  As  recently  noted  in  the  Electrical  World, 
the  Fall  River  company  has  applied  to  the  Massa- 
chusetts Waterways  Board  for  permission  to  build  a 
66,000-volt  crossing  over  the  Taunton  River  at  Fall 
River,  and  the  general  advantages  of  the  plan  of  inter- 
connecting the  Fall  River  system  with  that  of  the 
Rhode  Island  Power  Transmission  Company  were  pre- 
sented to  the  Waterways  board  by  Philip  Cabot,  vice- 
president  of  the  Fall  River  company.  At  the  hearing 
before  the  Gas  and  Electric  Light  Commission  the  ques- 
tion of  public  convenience  and  necessity  was  taken  up. 

Mr.  Cabot  pointed  out  that  it  is  planned  to  connect 
the  Fall  River  system  with  that  of  the  Narragansett 
Electric  Lighting  Company  in  Providence,  the  latter 
being  interconnected  with  the  Rhode  Island  Power 
Transmission  Company  and  in  this  way  tied  in  with 
the  great  system  of  the  New  England  Power  Company. 
Growth  of  business  in  Fall  River  has  made  immediate 
development  of  power  facilities  necessary,  and  it  is  es- 
timated that  a  two-circuit  steel-tower  line  of  40,000  kw. 
rating  and  allowing  for  the  supply  of  20,000  kw\  with 
one  line  out  of  service  can  be  built  for  about  $300,000. 
Enlargement  of  the  existing  steam  generating  plant  in 
Fall  River  by  an  addition  of  15,000  kw.  would  cost  about 
$1,250,000.  Delivery  of  a  turbo-generator  of  this  size 
could  not  be  had  before  the  spring  of  1919,  and  Mr. 


Cabot  contended  that  the  company  is  aol  in  a  position 
t,,  finance    uch  .1  steam-plant   extension  at   tin-  tunc 

I  1 1 « ■    pre  'nt     plant    ha      an    in    tailed    <apacit\     <>!'    about 

10,000  u w .  The  Hint  have  some  overload  capacity, 
and  with  one  of  the  exi  ting  1000  Kw.  machines  out  >>\' 
commission  about  7500  kw.  could  be  carried.  The  peak 
load  of  December,  1916,  was  over  6000  kw.  Lasl  -inn 
mer  the  company  ordered  ;i  new  unit  oi  aboul  6000  kw. 
rating  to  take  tin'  place  <>t'  a  1000-kw.  machine,  bo  that 
when  this  Installation  is  completed  tic  safe  maximum 
capacity  of  the  plant  with  the  largest  unil  out  of  i 
ice  will  Ih'  about   9000  kw.     it   is  anticipated  that   by 

the   fall  Of    1917   the  peak    load   on   the     tation    will   be  at 

least  9000  Kw. 

Time  Saving  in  Transmission  Li 
Fall  River  cotton  mills,  Mr.  Cabot  -aid,  now  u  ie  about 

1(10,000  hp.  in  steam  power;  many  steam  plants  arc  old. 
I  here  is  a  strong  tendency  toward  electrification  of 
nulls  since  war  began,  and  high  coal  cost  Iris  accentu- 
ated this.  The  Fall  River  company's  power  load  has 
virtually  been  doubled  in  the  last  year.  Within  a  tew 
weeks  mill  contracts  have  been  awarded  orally  which 
will  take  about  3500  kw.  from  the  central  station  com- 
pany. The  outlook  for  future  business  is  largely  from 
users  of  from  1000  kw.  to  2000  kw.  in  mill  service.  The 
cost  of  adding  two  units  of  15,000  kw.  to  the  steam 
plant  of  the  company,  including  all  auxiliary  equipment, 
building,  boilers,  etc.,  would  be  about  $1,500,000.  The 
proposed  transmission  line  can  be  built  in  about  a  year, 
whereas  it  will  require  about  two  years  to  install  and 
begin  to  operate  the  turbo-unit.  A  ten-year  contract 
with  the  Rhode  Island  Power  Transmission  Company  is 
under  consideration. 

The  Fall  River  company  believes  that  it  would  be  a 
mistake  to  add  units  of  4000  kw.  to  6000  kw.  rating  to 
the  steam  plant,  as  these  would  become  obsolete  with 
reference  to  demands  upon  the  station  almost  before 
they  were  installed.  A  multiplicity  of  small  units  is 
much  more  expensive  to  purchase  and  more  costly  to  op- 
erate than  a  larger  unit,  taking  disproportionate  space 
and  exhibiting  lower  economy  of  operation.  Cost  of 
coal  in  Fall  River  to-day  is  more  than  double  the  normal 
price.  The  construction  of  the  high-tension  line  will 
make  it  necessary  to  carry  one  spare  unit  for  Provi- 
dence and  Fall  River  instead  of  two,  the  line  being  avail- 
able for  relay  service  at  all  times.  On  account  of  the 
large  amount  of  underground  construction  which  would 
be  required,  the  interconnection  of  the  Fall  River  and 
New  Bedford  stations  has  not  appeared  so  desirable 
from  the  engineering  standpoint  as  the  building  of  the 
line  to  Rhode  Island.  The  line  will  be  about  14.5  miles 
(23.3  km.)  long. 

Mr.  Cabot  said  that  in  case  of  a  conflagration  or  ex- 
plosion the  steam  plant  could  be  put  out  of  commission 
for  perhaps  three  months,  but  two  or  three  days  would 
be  the  longest  period  of  interruption  possible  for  a 
transmission  line.  The  New  England  Power  Company 
is  rarely  short  of  water  except  in  the  summer,  while  in 
this  period  coal  is  easier  to  obtain  at  Fall  River.  By 
providing  transformer  banks  in  duplicate  service  con- 
tinuity would  be  arranged  for,  and  in  case  of  trouble 
it  would  be  a  simple  matter  to  transfer  temporarily 
transformers  from  other  points  on  the  New  England  or 
Connecticut  Valley  66,000-volt  systems  to  Fall  River. 
Transformers  could  be  taken  from  the  Connecticut  Val- 
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y  in  a  week  or  less.  In  connection  with  all  the  high- 
jnsion  lines  in  Massachusetts  there  is  considerable 
>are  transformer  equipment  which  can  be  moved. 
Opponents  urged  that  Fall  River  taxable  property 
ould  not  be  increased  unless  a  new  steam-plant  ex- 
msion  were  built.  Mr.  Cabot  said  that  it  would  cost  50 
er  cent  more  to  build  a  station  addition  than  three 
ears  ago.  Ultimately  a  large  station  will  have  to  be 
uilt  in  Fall  River,  but  with  present  excessive  costs  the 
Dmpany  prefers  to  spend  one-quarter  as  much  and  se- 
ure  additional  energy  by  transmission  line. 

Possibilities  of  Concentration 

Chairman  Weed  pointed  out  the  great  waste  in  the 
rection  of  many  scattered  plants  and  that  the  possi- 
ilities  of  economical  production  by  concentration  are 
ery  great.  Anybody  who  can  bring  cheaper  power  into 
manufacturing  community,  Mr.  Weed  said,  is  doing 
great  public  service,  and  the  cheaper  it  is  brought 
n,  the  better  it  is.  The  aggregate  generating  capacity 
f  electricity  supply  companies  in  the  State  is  at  least 
0  per  cent  greater  than  actual  demands  upon  them, 
,nd  some  plants  necessarily,  in  order  to  be  safe  in 
aking  care  of  the  demands  placed  upon  them,  have  to 
>e  developed  to  a  greater  degree  than  is  absolutely  es- 
ential  if  they  can  be  relayed  from  some  other  source. 
dr.  Weed  recognized  that  any  city  would  like  to  secure 
ax  returns,  but  pointed  out  that  any  introduction  of 
»ower  at  lower  cost  is  a  public  benefaction  and  noted 
hat  there  has  been  a  disposition  to  sell  local  utility 
troperties  when  the  resident  owners  have  been  offered 
vhat  they  considered  a  proper  price  for  their  holdings. 
Desirable  as  control  of  central  stations  by  local  inter- 
jsts  would  be,  development  often  requires  outside 
apital. 
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RELATIONS  BETWEEN  N.  E.  L.  A. 

HEADQUARTERS  AND  SECTIONS 

jeorge  B.  Muldaur,  Field  Secretary,  Completes  Tour 

of  United  States  and  Canada — Result  Is 

Closer  Co-operation 

George  B.  Muldaur,  field  secretary  of  the  National 
Electric  Light  Association,  has  just  completed  a  tour 
)f  the  United  States  and  Canada,  during  which  he  has 
represented  the  association  at  the  conventions  of  five 
reographic  sections  and  at  executive  meetings  and  con- 
ferences with  the  officers  of  eight  others,  discussing  and 
reporting  suggestions  for  the  improvement  of  service 
md  the  betterment  of  relations.  He  has  visited  fifty 
•nember  companies  where  local  sections  exist,  attending 
their  meetings  and  assisting  them  in  taking  full  advan- 
tage of  the  educational  opportunities  offered  by  the 
association.  He  has  also  been  instrumental  in  the  for- 
mation of  twelve  new  company  sections  and  the  reor- 
ganization of  seven  others  which  had  become  inactive. 

The  trip  has  resulted  in  a  closer  understanding  and 
sympathy  between  the  national  body  and  the  affiliated 
and  kindred  organizations  throughout  the  country,  and 
has  supplied  association  headquarters  with  a  mass  of 
first-hand  information  regarding  the  problems  and  re- 
quirements of  individual  sections,  localities  and  mem- 
bers. This  service  is  being  followed  up  with  a  view  to 
keeping  all  geographic  sections,  associations  and  indi- 
vidual company  members  in  close  personal  touch  with 
the  national  body  for  co-operative  effort. 


G.  H.  STICKNEY  ELECTED 

PRESIDENT  OF  THE  I.  E.  S. 

Council  Confirms  the   Selection  for  the  Fiscal  Year 

1917-1918 — Officials  of  the  Various  Sections 

Are  Also  Approved 

Election  of  the  following  officers  of  the  Illuminating 
Engineering  Society  for  the  fiscal  year  1917-1918  was 
confirmed  by  the  council  on  June  14: 

President,  G.  H.  Stickney;  vice-presidents,  W.  G. 
Hoyt  and  C.  E.  Stephens;  general  secretary,  Clarence 
L.  Law;  treasurer,  L.  B.  Marks;  directors,  R.  F.  Pierce, 
S.  C.  Rogers  and  P.  S.  Young. 


GEORGE    H.    STICKNEY 
President-Elect  of  Illuminating  Engineering  Society 

The  election  of  the  following  section  officers  also  was 
confirmed  at  the  meeting: 

New  England  Section — Chairman,  S.  C.  Rogers;  sec- 
retary, M.  R.  Pevear;  managers,  J.  W.  Cowles,  David 
Crownfield,  C.  A.  B.  Halvorson,  R.  G.  Hudson  and 
George  P.  Smith,  Jr. 

Neiv  York  Section — Chairman,  A.  S.  McAllister; 
secretary,  Norman  D.  Macdonald;  managers,  D.  F.  At- 
kins, S.  B.  Burrows,.  W.  J.  Clark,  Alexander  Maxwell 
and  A.  L.  Pcwell. 

Pittsburgh  Section — Chairman,  L.  0.  Grondahl;  sec- 
retary, W.  P.  Hurley;  managers,  E.  J.  Edwards,  L.  J. 
Kiefer,  Harold  Kirschberg,  J.  L.  Minick  and  H.  N. 
Muller 

Philadelphia  Section— Chairman,  Walton  Forstall, 
secretary,  Unit  Rasin ;  managers,  John  R.  Hare,  J.  B. 
Kelley,  H.  H.  Ganser,  G.  B.  Regar  and  C.  W.  Wardell. 

Chicago  Section — Chairman,  E.  H.  Freeman ;  secre- 
tary, James  J.  Kirk;  managers,  C.  A.  Carpenter,  Alfred 
0.  Dicker,  A.  H.  Meyer,  Fred  A.  Rogers  and  J.  L.  Stair. 
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G    ii.  Stickney,  the  nr»  president,  was  born  In  Buf 
\  .  In  1872,     He  mi  graduated  from  Cornell 
University   with  the  •     Id  E       I    E,  I   In   L896,  and 

Immediately    afterward   went   to  the  General   ESla 
Company'i  works  at  Schenectady,  where  he    pent  one 
and  s  half  years  In  the    tudent  i  ourse.    Polios 
he  acted  to  W.  D  a    i; .  an 

of  thr   lighting    department    ol    the   works   at    Lynn, 
\t  tins  time  hie  work  d  of  factor} .  com 

mercial  and  engineering  development  of  the  arc  lamp. 
Later  he  was  instrumental  In  the  development  ol  the 
high-efficiency  Incandescent  lamps  and  equipments.  The 
next  two  years  were  spent  by  Mr.  Stickney  as  the  first 
assistant  to  Mr.  Ryan  in  Bimilar  work  al  the  Schenec 

tail\    plant. 

in  May,  1911,  Mr.  stickney  took  charge  of  illuminat- 
ing engineering  of  the  Harrison  works  of  the  General 
Electric  Company  as  assistant  to  the  sales  manager. 
At  this  plant  he  developed  a  number  of  lighting  appli- 
ances  and  collaborated  in  designing  many  more. 

Numerous  company  publications  and  many  articles 
and  papers  on  illumination  which  have  been  published 
from  time  to  time  in  various  technical  journals  have 
been  writen  by  Mr.  Stickney.  He  has  served  on  many 
committees  in  different  societies,  whose  functions  dealt 
with  work  having  a  bearing  on  illumination.  In  the 
I.  E.  S.  he  has  Berved  as  secretary  (charter)  New  Eng- 
land Section;  chairman  New  York  Section,  1911  (two 
years)  ;  vice-president,  chairman  of  committee  on  papers 
and  general  secretary. 


■  the  iiia  in>   McAdoo  again  I  the  original  <ii 
cular  dated  May  29,  winch  did  not  Include  public  utilit 

I, mid  I   amour  the  secnritie     BCl  eptable  as 


de  public  utilit;! 
is  collateral. 


SECURE  GOVERNMENT  DEPOSITS 

BY  PUBLIC  UTILITY  BONDS 

Direct  First  Mortgage  Listed  Obligations  on  Physical 

Property  Acceptable  as  Collateral  at  75 

if  Yielding  5*4  Per  Cent  or  Less 

A  revised  list  of  the  classes  of  approved  securities 
which  will  be  accepted  by  the  Treasury  Department  as 
collateral  security  for  government  deposits  of  funds  in 
connection  with  the  Liberty  Loan  bond  issue  was  an- 
nounced by  Assistant  Secretary  Oscar  T.  Crosby  on 
June  12.  It  includes  public  utility  as  well  as  other 
classes  of  securities. 

Among  the  securities  now  approved  are: 

"Bonds  of  electric  railway  and  traction  companies,  of 
telephone  and  telegraph  companies  and  of  electric  light, 
power  and  gas  companies,  secured  by  direct  mortgages 
upon  their  physical  properties  in  the  United  States  and 
listed  on  some  recognized  stock  exchange,  taken  at  75 
per  cent  of  the  market  value  thereof,  not  exceeding  par, 
but  not  including  any  such  bonds  which  on  May  29, 
1917,  were  at  a  market  price  to  yield  more  than  5:^ 
per  cent  per  annum,  if  held  to  maturity,  according  to 
standard  tables  of  bond  values." 

At  least  25  per  cent  in  value  of  the  securities  depos- 
ited by  any  bank  or  trust  company  to  secure  its  deposits 
must  consist  of  bonds  and  certificates  of  indebtedness 
of  the  United  States  government  of  any  issue,  including 
bonds  of  the  Liberty  Loan  and  interim  certificates  for 
payments  therefor,  all  at  par. 

The  Secretary  of  the  Treasury  reserves  the  right  to 
call  for  additional  collateral  security  at  any  time. 

W.  E.  Stanley,  Chicago,  representing  E.  W.  Clark  & 
Company  of  Philadelphia,  protested  on  June  4  to  Secre- 


ful 


ELECTRIC   POWER  CLUB 

TENDERS  ITS  RESOURCE 

In    Pull   Sympathy   with   the   Objects  of  the   War, 
Offers  Loyal  Support  and  Assistance 
to  the  President 

Clarence     I-     Collins,    2d,     president     of    the     I. 

Tower  Club,  has  sent  to  President  Wilson,  by  unafl 

rnoua  vote  of  the  members,  the  following  resolution 

1  at  the  meeting  held  at  Washington  on  .lune  1 

and    \2\ 

whovn  the  United  States  is  now  engaged  in  a  great  w 
in  which  it  participates  only  lor  thr  purpose  of  lending  i 
aid  to  establish  and  safeguard  the  democracy  and  1 

the    world,    and 

Whereas  the  Electric  Power  Club,  representing  the  el 
t licul    machinery   manufacturers   of  the   nation,   is   in    f 
sympathy  with  the  ohjects  of  this  war,  and  desire    to  leri( 
its  best  assistance  and  effort  toward  a  speedy  and  success 
ful  conclusion  of  the  conflict,  be  it 

Resolved,  That  the  Electric  Power  Club,  being  now  ir 
convention  assembled,  does  hereby  tender  to  the  Presides! 
of  the  United  States  the  loyal  support  and  assistance  of  its 
officers,  committees  and  members,  together  with  the  facili 
ties  and  resources  at  its  command,  all  to  be  made  availably 
to  him  when  and  as  he  may  require  the  same;  and  be  it 
further 

Resolved,  That,  in  order  to  facilitate  the  making  and 
fulfilling  of  any  demand  on  the  Electric  Power  Club  for 
such  assistance  as  it  may  be  prepared  to  render  the  gov< 
ernment,  a  committee,  to  be  known  as  the  Electric  Powei 
Club  committee  of  national  defense,  be  at  once  created, 
consisting  of  two  executive  members  and  the  president  of 
the  club,  the  latter  as  chairman  of  the  committee,  through 
which  the  officers  of  the  government  may  be  promptly  and 
effectively  brought  into  contact  with  the  officers  and  working 
committees  of  the  club  and  all  manufacturers  who  are 
members  thereof. 

Other  business  transacted  at  the  meeting,  in  addition 
to  that  reported  in  last  week's  issue  of  the  Electrical 
World,  page  1173,  was: 

A  suggestion  for  publishing  the  Electric  Power  Club 
book  of  standards  in  foreign  language  for  distribution 
to  Central  and  South  America  was  favorably  acted  upon. 

A  resolution  was  also  passed  covering  the  purchase 
of  Liberty  bonds  with  the  surplus  cash  now  in  the  bank. 


m- 

;ed 


COMMITTEE  TO  SURVEY 

CALIFORNIA  OIL  RESOURCES 

President   Thelen   of   the    Railroads   Commission   Is 

Chairman — Industrial  Development  and 

National  Needs  Lead  to  Action 

The  extent  to  which  fuel  oil  has  replaced  coal  on  th 
Pacific  Coast  makes  oil  supply  a  matter  of  great  i 
portance.  Governor  Stephens  of  California  has  selecte 
two  members  of  a  committee  of  three  to  obtain  facts 
and  make  recommendations  relating  to  production,  dis- 
tribution and  utilization  of  petroleum.  The  committee 
is  to  study  measures  to  be  taken  to  meet  emergencies 
arising  from  war  and  to  increase  production  and  most 
effective   utilization   of  these   resources   of   the   State. 

Max  Thelen,  president  State  Railroad  Commission, 
will  be  chairman  of  the  committee,  and  Prof.  David  M. 
Folsom  of  Stanford  University  is  a  member.    Experts 
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of  both  the  Railroad  Commission  and  the  State  Mining 
Bureau  are  to  assist  the  committee. 

Oil  companies  state  that  the  supply  of  oil  held  in 
storage  has  been  decreasing  rapidly.  There  was  a  daily 
decrease  in  the  storage  during  1916  of  35,800  barrels, 
and  in  the  first  three  months  of  this  year  the  rate  of 
decrease  has  been  considerably  greater. 


ENGINEERING  COUNCIL 

TO  SPEAK  FOR  ENGINEERS 

Appointment  of  Members  of  the  American  Institute 
of  Electrical  Engineers  to  New  Organ- 
ization Is  Announced 

Steps  have  been  taken  to  form  an  engineering  coun- 
cil to  speak  for  engineers  in  general  upon  subjects  of 
common  interest  to  engineers  and  the  public.  As  rep- 
resentatives of  the  American  Institute  of  Electrical 
Engineers  the  following  have  been  appointed:  H.  W. 
Buck,  E.  W.  Rice,  Jr.,  N.  A.  Carle,  P.  Junkersfeld  and 
C.  E.  Skinner. 

Amendments  to  the  bylaws  of  the  United  Engineer- 
ing Society  have  been  adopted  to  provide  for  the  en- 
gineering council  as  a  new  department  of  that  society. 
Each  founder  society  shall  have  five  representatives 
upon  the  council;  the  United  Engineering  Society  shall 
have  four  representatives. 


HOLD  SCIENTIFIC  MEETINGS 

MORE  FREQUENTLY  IN  WAR 

Dr.  Colin  G.  Fink,  President  American  Electrochem- 
ical Society,  Urges  the  Great  Stimulus  of  Profes- 
sional Discussion  as  War  Measure 

Dr.  Colin  G.  Fink,  Edison  Lamp  Works,  Harrison, 
N.  J.,  president  of  the  American  Electrochemical  So- 
ciety, makes  the  following  statement: 

"A  number  of  our  scientific  societies  have  deemed  it 
advisable  'on  account  of  the  war'  to  either  cancel  or 
postpone  their  future  meetings  and  conventions.  The 
American  Electrochemical  Society  disapproves  of  this 
action  and  at  its  recent  board  meeting  adopted  resolu- 
tions encouraging  rather  than  discouraging  the  holding 
of  meetings. 

"Modern  warfare  is  not  so  much  a  matter  of 
prowess  at  arms  as  it  is  a  stupendous  engineering  un- 
dertaking. To  hasten  this  war  to  an  early  and  victori- 
ous close  our  many  thousand  engineers  must  bring  to 
bear  every  possible  effort.  However,  individual,  inde- 
pendent effort  is  not  desirable  at  this  time;  concerted 
action  is  absolutely  essential  for  the  most  efficient 
service. 

"In  order  to  expedite  the  solution  of  many  of  the  new 
problems  that  have  arisen  as  a  direct  consequence  of 
our  martial  state,  unrestricted  discussion  of  the  prob- 
lems (with  but  few  exceptions)  at  scientific  meetings 
is  bound  to  give  all  of  us  a  clearer  understanding  of 
the  real  points  at  issue,  of  the  urgent  needs  of  our 
country  at  this  momentous  hour. 

"Meetings  of  scientific  and  technical  societies  have 
ever  served  as  a  great  stimulus  for  their  members  and, 
have  been  a  'clearing  house'  for  many  of  the  best 
thoughts  and  ideas  of  our  professional  men. 

"Let  us  follow  the  good  example  set  us  by  England. 
Let  us  encourage  rather  than  discourage  the  holding 


of  scientific  meetings  in  these  war  times.  When  Eng- 
land found  herself  confronted  with  a  very  serious  short- 
age of  sulphuric  acid,  glass,  dyes,  electrodes,  brass,  fur- 
naces, etc.,  the  scientific  societies  arranged  symposiums 
on  these  subjects  and  not  only  invited  all  of  the  mem- 
bers to  attend  but,  further,  urged  those  factory  men 
who  were  not  members  to  come  to  the  meetings  to  give 
their  views  and  experiences  and  to  learn  all  they  could 
in  return. 

"Just  as  a  large  business  corporation  depends  upon 
the  organized  effort  and  efficiency  of  the  several  units; 
and  departments,  so  does  our  government,  now  more 
than  ever,  look  to  the  organized  concerted  effort  of  its 
large  engineering  bodies  for  quick  and  efficient  results. 
Let  us  continue  holding  our  meetings  and  hold  them 
more  frequently  than  ever  before." 


PATRIOTIC  ELECTRIC  SIGN 

SHOWN  IN  CAMBRIDGE,  MASS. 

Central    Station    Company   Displays    Large   Sign   to 

Meet  Public  Sentiment  of  Loyalty  to 

Our    Country 

The  Cambridge  (Mass.)  Electric  Light  Company  is 
devoting  one  of  the  largest  electric  signs  in  the  Greater 
Boston  district  to  patriotic  service.    The  sign  is  on  the 


CAMBRIDGE     COMPANY     ADVERTISES     PATRIOTISM 

roof  of  a  building  in  Central  Square,  the  most  densely 
populated  business  section.  It  is  about  40  ft.  wide  by 
24  ft.  high  (12  m.  by  7.2  m.).  It  is  provided  with  a 
four-line  interchangeable  center  with  female  figures 
at  each  end,  with  corner  shields  between  which  the  word 
"Electricity"  is  formed.  Lightning  is  simulated  by  the 
use  of  a  flasher  requiring  about  1300  10-watt  lamps. 
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'      >I:M  OF  ANNUAL  REPORT  FOR 

rHE  PENNSYLVANIA  COMPANIES 

At    Conference   In    Harriaburg   Chairman    Ainey   oi 
tin-  Pennsylvania  Commiaaion  Asks  the  Judgment 
ot   Representative!  <>t  the  Electric  utilit 

inference  with  representative!  of  electric  com 
panlea  on  the  subjecl  of  a  form  of  annual  report  w» 
held  by  the  Pennsylvania   Public  Service  Comroi    i  •  - t  ■ 
;it  Elarrisburg  <>n  June  •;. 

The  commission  prepared  a  tentative  draft  of  i  form 
of  r fp< >i t .    This  was  Bled  witii  the  Pennsylvania  Elec 
trie    \         it  ion  before  the  hearing  and  other  copies 
were  available  at  tin1  commission  office.    At  the  hearing 
the  Pennsylvania  Electric  Association  represented  mem 
ber  companies. 

In  opening  the  conference  the  chairman,  Commis- 
sioner Aint'Y,  said  : 

Qentlemen,  the  Public  Service  Commission  is  in- 
debted to  you  for  your  compliance  with  our  request  that 
you  attend  this  conference  for  the  purpose  of  ^ivin^  us, 
from  your  experience,  your  comments  concerning  the 
program  which  the  commission  has  in  mind  with  reaped 
to  tin-  promulgation  of  an  order  calling  for   reports 

from  certain  (.lassos  of  utilities,  of  which  you  are  rep- 
resentatives. 

We  have  therefore  asked  you  to  come  and  sit  with 
us  for  the  purpose  of  discussing  all  features  incident  to 
the  promulgation  of  a  series  of  reports  which  seem  to 
be  called  for  by  the  terms  of  the  public  service  company 
law  and  which  are  calculated  to  aid  us  in  carrying  on 
the  work  of  the  Public  Service  Commission. 

Let  me  say  to  you  that  we  do  not  wish  you  to  feel 
that  this  proceeding  or  this  conference  is  in  the  nature 
of  an  adverse  proceeding.  We  are  inviting  you  here 
for  the  purpose  of  getting  the  benefit  of  your  judgment, 
which,  put  together  with  the  experience  of  our  account- 
ing force,  will  enable  us  to  ascertain  how  any  order 
that  might  be  made  will  be  least  burdensome  upon  the 
utility  companies  and  most  serviceable  to  the  public 
at  large,  and  with  your  aid  the  Public  Service  Com- 
mission, through  its  officers  and  bureau  chiefs,  may  be 
able  to  solve  this  problem.  So  we  invite  your  fullest 
expression  and  your  freest  criticism  upon  any  fea- 
tures of  this  matter.  In  order  to  aid  us,  there  has  been 
tentatively  prepared  a  report  which  represents  a  great 
deal  of  study  on  the  part  of  the  chief  of  our  bureau  of 
accounts,  but  we  are  not  saying  to  you  that  it  is  per- 
fect or  that  it  is  to  be  adopted  in  just  exactly  the 
form  in  which  it  is  presented.  We  realize  that  it  is 
subject  to  careful  examination  and  perhaps  mod- 
ification. 

Following  the  conference  the  commission  has  taken 
the  matter  under  advisement.  No  form  has  yet  been 
adopted. 


pany  ari  i  H   Harries,  president;  W.  D.  McHugh, 

vice-pre  [dent  ami  general  counsel;  Ward  H,  Burg 
vice-pre  [dent;  J.  ES.  David  on,  vice-president  ami  • 
oral  manager;  S.  E.  Schweitzer,  tecretarj   ami  tr< 

iirer;  '1'.  (      I:    <     •  .  GrOUld   Diet/,  (  ',.  \\ '.   I  loldl  Cge,  Joseph 

i;    Barker,  J.  n    Millard  and  C.  E,  S  o  t. 


NEBRASKA   POWER   COMPANY 

ACQUIRES  THE  OMAHA  SYSTEM 

Extension  of  Transmission  Lines  Into  Outlying  Ter- 
ritory a  Feature  of  the  New  Plans 
for  Development 

The  plant  and  property  of  the  Omaha  Electric  Light 
&  Power  Company  has  been  acquired  by  the  Nebraska 
Power  Company.  Extensions  will  be  built  into  the  ter- 
ritory near  Omaha.    An  official  announcement  says: 

"Serving  a  territory  100  miles  from  the  central  sta- 
tion in  Omaha  is  within  the  expectation  of  the  men 
who  are  directing  this  new  forward  movement  of  the 
company." 

Officers  and  directors  of  the  Nebraska  Power  Com- 


FAIR  TO  INCREASE  RATES  OF 

LARGE  INDUSTRIAL  CONSUMERS 

L.  P.  Hammond  of  William  P.  Bonbright  &  Co.,  Inc., 

Says  That  Burden  of  Higher  Operating  Costs 

Will  Fall  Upon  Large  Users 

L,  P.  Hammond  of  William  P.  Bonbright  &  Company, 
Inc.,  New  York,  vice-president  Colorado  Power  Com- 
pany, says: 

"It  is  apparent  that  if  operating  expenses  increase 
in  fairness  the  rates  paid  by  the  large  industrial  con- 
sumers must  be  correspondingly  increased. 

"That  the  inherent  police  powers  of  the  state  are 
such  that  no  contract  can  stand  against  the  authority 
of  a  public  utility  commission  to  increase  or  decrease 
rates  has  been  so  firmly  established  in  the  courts  as  to 
nullify  any  argument  that  contracts  with  large  indus- 
trial consumers  will  prevent  increase  of  their  rates. 

"There  is  therefore  every  reason  to  anticipate  that 
public  utilities  will  materially  increase  their  gross 
revenues  through  increase  of  rates  to  large  industrial 
consumers;  that  not  only  is  this  possible,  but  it  is  highly 
probable  that  the  commissions  will  compel  it. 

"The  commissions  are  coming  to  realize  that,  no  mat- 
ter how  much  of  a  necessity  public  service  is  for  the 
small  user,  it  is  not  a  necessity  for  the  large  industrial 
user  who  can  always  exercise  his  alternative  of  operat- 
ing his  own  plant. 

"This  being  the  case,  no  political  agitation  or  dis- 
turbance will  result,  since  the  burden  of  the  increased 
cost  of  operation  will  rightfully  fall  upon  the  relatively 
few  large  industrial  consumers  instead  of  upon  the 
many  small  users. 

"Now  all  the  factors  bearing  upon  the  increased 
operating  cost  of  the  utility  bear  with  equal  force  upon 
the  cost  of  producing  electricity  or  gas  in  isolated 
industrial  plants.  It  goes  without  saying  that  utilities 
are  far  ahead  of  the  average  isolated  plant  in  the  use 
of  modern,  economical  equipment.  It  follows  that  the 
increased  cost  of  fuel  and  labor  will  be  more  serious 
in  small  isolated  plants  with  more  or  less  obsolete  equip- 
ment than  it  will  with  the  utilities.  The  result  will  be 
to  force  many  power  prospects  who  have,  for  one  reason 
or  another,  hitherto  declined  to  use  central  station  serv- 
ice over  to  that  service.  In  this  way,  despite  increased 
rates,  the  utilities  can  anticipate  an  increase  of  revenue. 

"This  is  of  equal  importance  in  answering  the  argu- 
ment that  industrial  users  will  put  in  their  own  plants 
if  the  central  station  rates  are  increased.  But  here 
there  is  the  added  fact  that  the  present  high  cost  of 
machinery  and  difficulty  in  obtaining  reasonable  de- 
liveries thereupon  will  militate  against  abandoning  cen- 
tral station  service. 

"Finally,  we  are  aware  of  notable  instances  where 
large  consumers  have  already  acquiesced  in  increased 
rates  in  recognition  of  the  situation  and  of  the  im- 
possibility of  obtaining  public  service  to  the  detriment 
of  the  small  consumer." 


June  23,  1917 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public  utility  companies. 


Injury  to  Shade  Trees. — A  telephone 
company  is  not  relieved  from  liability 
for  damages  to  a  property  owner  for 
unlawfully  cutting  his  shade  trees,  it  is 
held  by  the  Supreme  Court  of  Iowa  (162 
N.  W.  612),  because  of  the  fact  that  the 
company's  servants  did  no  more  cutting 
than  in  the  exercise  of  their  honest 
judgment  they  thought  necessary  and 
proper.  If  the  honest  judgment  of  the 
agents  of  defendant  was  in  fact  faulty, 
it  and  not  the  plaintiff  must  suffer  the 
consequences  of  the  mistake  in  judg- 
ment. 

Modification  of  Contracts. — Where  an 
electric  power  company  and  a  town  con- 
tracted that  the  power  company  should 
furnish  the  town  with  electrical  energy 
for  lighting  at  the  lowest  rates  given 
any  other  town,  the  contract  containing 
nothing  which  prevented  the  town  from 
changing  the  form  and  substance  of  the 
contract  or  from  making  an  entirely 
new  contract  upon  the  same  subject,  the 
company  and  town  could  make  a  new 
contract  for  a  fixed  rate  per  lamp,  the 
Supreme  Court  of  North  Carolina  held 
in  the  case  of  Southern  Pacific  Utilities 
Company  versus  town  of  Bessemer  City 
(92  S.  E.  331).  Where  an  electric 
power  company  and  a  town  with  which 
it  had  contracted  to  furnish  energy  for 
lighting  at  the  lowest  rate  given  any 
other  town  five  years  later  made  an- 
other written  contract  wherein  every 
detail  was  provided  for  without  refer- 
ence to  the  first  contract  or  any  of  its 
stipulations,  the  latter  contract  stating 
that  the  prior  contract  was  canceled 
and  annulled  except  to  enable  the  power 
company  to  collect  what  was  then  due  it 
by  the  town,  the  power  company  and 
the  town  made  a  new  and  entire  con- 
tract for  the  future,  canceling  the  pre- 
vious one. 

Negligent  Placing  of  Lines. — A  com- 
plaint charging  that  a  city  operating  an 
electric  lighting  plant  strung  wires  of 
high  voltage  negligently  through  the 
lower  branches  of  a  small  tree  where 
wires  might  injure  children  who  should 
climb  the  tree  not  knowing  the  danger, 
and  that  the  wires  were  insufficiently  in- 
sulated, and  that  the  city  knew  or  could 
have  known  of  the  condition  in  time  to 
have  remedied  it,  and  that  the  plaintiff 
climbed  into  the  tree  and  was  burned  by 
the  wire,  is  sufficient,  after  verdict,  to 
sustain  judgment  for  plaintiff,  it  was 
held  by  the  St.  Louis  Court  of  Appeals 
(193  S.  W.  971).  An  electric  company 
maintaining  a  dangerous  wire  near  a 
tree  is  bound  to  anticipate  that  persons 
may  lawfully  climb  the  tree  and  must 
exercise  due  care  to  prevent  injuries. 
Where  a  boy  climbed  a  tree  after  a 
bird's  nest  and  a  limb  of  the  tree  broke, 
throwing    him    against    a    high-voltage 
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electric  wire  which  was  insufficiently  in- 
sulated and  negligently  placed,  the 
proximate  cause  of  his  injuries  was 
negligence  and  not  the  breaking  of  the 
limb  of  the  tree.  To  charge  the  city 
with  negligence  in  placing  its  wires  it 
is  not  essential  that  it  could  have  known 
that  the  precise  injury  would  happen  as 
it  did,  but  it  is  sufficient  if  the  city 
should  have  anticipated  that  some  in- 
jury might  result,  and  that  plaintiff's 
injury  did  result  as  a  natural  and  prob- 
able consequence.  In  action  for  in- 
juries to  minors  by  electric  light  wires, 
instruction  authorizing  jury  to  find  that 
the  tree  through  which  the  wires  were 
strung  was  an  object  likely  to  attract 
children,  and  that  the  city  knew  or  by 
the  exercise  of  ordinary  care  could  have 
known  that  children  might  climb  the 
tree,  was  proper  where  the  tree  in 
question  was  a  small  tree  with  branches 
only  a  few  feet  from  the  ground. 

Capitalization     of     Public     Utility. — 

Findings  of  the  Public  Service  Commis- 
sion are  considered  prima  facie  correct 
on  appeal,  but  the  court  will  consider 
the  relative  weight  of  the  evidence  in  the 
record,  the  Supreme  Court  of  New 
Hampshire  held  in  the  case  of  Grafton 
County  Electric  Light  &  Power  Com- 
pany (100  A.  668).  A  public  utility 
corporation  may  capitalize  what  it 
owns,  but  can  charge  rates  only  on 
basis  of  such  property  as  is  devoted  to 
the  business  in  hand.  When  increasing 
capital  stock  of  a  public  utility  corpora- 
tion, where  securities  are  to  be  sold,  in 
determining  the  value  of  its  property 
the  amount  which  a  prudent  investor 
would  pay  at  date  of  proposed  capital- 
ization, including  all  elements  of  value, 
such  as  cost  of  reproduction  less  de- 
preciation, investment  cost  and  future 
returns  under  customary  rates,  and 
looking  at  the  plant  as  a  going  con- 
cern, will  be  considered.  Although  no 
market  value  of  an  electric  light  and 
power  plant  exists  in  the  ordinary  sense, 
the  items  composing  the  plant  have 
separate  market  values,  but  their  total 
with  cost  of  combination  will  be  the 
reproduction  cost,  which  decreased  by 
depreciation  is  properly  considered  as 
indicative  of  value.  An  isolated  sale  of 
an  electric  plant  with  no  competition 
is  not  conclusive  as  to  its  value,  and  it 
is  immaterial  whether  a  profit  was 
made  by  the  transaction.  The  method 
of  water-power  valuation  by  compari- 
son with  expense  of  operation  by 
steam  of  an  electric  plant,  although 
correctly  determining  amount  of  owner's 
damages  if  water  power  is  taken  away, 
is  no  test  of  price  as  a  part  which 
would  be  paid  for  it  of  a  purchase  of 
whole  plant,  in  view  of  finding  that 
other  water-power  might  have  been  se- 
cured. Where  electric  company  pur- 
chased another  plant,  its  increased 
capitalization  may  include  value  of 
plant,  including  expense  of  additions 
and  improvements  and  legal  expense  of 
organization,  including  expense  of  liti- 
gation, before  the  Public  Service  Com- 
mission and  on  appeal,  and  the  mere 
fact  that  the  expense  will  be  large  is 
immaterial  and  does  not  alter  the  prin- 
ciple that  is  involved  in  ascertaining 
the  correct  basis  of  capitalization. 


1229 


Commission 
Rulings 

Important  decisions  i  f  various  state 
I)  dies  involving  or  affecting  electric 

li^Iit  and  power  utilities. 


Street-Lighting  and  Domestic  Light- 
ing Contracts. — The  Pennsylvania  Pub- 
lic Service  Commission  has  handed 
down  an  order  revoking  the  proi 
contract  for  street  and  domestic  light- 
ing made  by  the  borough  of  Girani- 
ville  with  the  Schuylkill  Electric  Com- 
pany for  ten  years.  The  commission 
says:  "Inasmuch  as  the  contract  for 
street  lighting  and  the  contract  for 
domestic  lighting  are  inseparably  con- 
nected, we  are  of  the  opinion  and  find 
and  determine  that  it  is  neither  neces- 
sary nor  proper  for  the  service,  ac- 
commodation, convenience  and  safety  of 
the  public  that  either  of  the  contracts 
above  mentioned  be  approved.  In  the 
present  case  the  commission  would  ap- 
prove the  street-lighting  contract  en- 
tered into  by  the  borough  and  the 
applicant  if  the  same  had  not  been 
bound  up  with  the  contract  for  domestic 
lighting." 

Accounts  in  New  York. — A  decision 
has  been  rendered  by  the  New  York 
Public  Service  Commission,  First  Dis- 
trict, as  to  conformity  with  the  com- 
mission orders  relative  to  a  uniform 
system  of  accounts  and  the  form  of 
annual  report  for  the  year  1915  on  the 
part  of  the  New  York  Edison  Company, 
United  Electric  Light  &  Power  Com- 
pany, New  York  &  Queens  Electric 
Light  &  Power  Company  and  Edison 
Electric  Illuminating  Company  of 
Brooklyn.  Among  the  points  are: 
"Held,  that  the  proposition  that  mean- 
ingless property  accounts  carried  on 
the  books  of  public  utility  corporations 
prior  to  the  establishment  of  the  uni- 
form system  of  accounts  should  be 
combined  with  accounts  representing 
cash  cost  and  identifiable  with  specific 
property  cannot  be  entertained  by  the 
commission  except  where  the  records 
have  been  properly  kept,  in  which  case 
the  accounts  may,  with  the  approval  of 
the  commission,  be  reclassified  on  the 
basis  of  the  uniform  system  of  accounts 
and  the  old  capital  account  eliminated. 
.  .  .  Objection  to  the  term  'deprecia- 
tion' in  the  uniform  system  of  accounts 
and  the  substitution  for  depreciation 
charge  of  a  charge  representing  the 
amount  estimated  by  the  company  to  be 
necessary  to  equalize  the  average  an- 
nual cost  of  property  withdrawn  from 
the  service  will  not  be  approved,  be- 
cause small  profits  would  tend  to  defer 
necessary  charges  and  because  the 
method  adopted  by  the  commission  for 
depreciation  charges  is  in  entire  agree- 
ment with  decisions  of  the  courts.  .  .  . 
Where  a  fixed  amount  for  depreciation 
is  allowed  by  the  commission  in  a  rate 
case,  such  amount  is  paid  by  the  con- 
sumers in  rates  and  should  be  charged 
to  reserve  for  depreciation." 
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American     Cltlei    Company     Pmti 
Preferred    Dividend.    The   usual 
annual  dividend  of  I  '     pei  cent  <>n  the 
rred  stock  of  the  American  Cities 
Company  has  been  passed. 

Northern  States  stock  Bales  In  Home 
Territory. — During  May  L88  customers 
in  the  territory  served  by  the  Northern 
States  Power  Company  purchased  $82,- 
BOO  <>t"  the  preferred  stock,  making  a 

total  of  |1,662,100  of  this  issue  held  by 
8298  shareholders. 

Westinghouse  Stockholders  Approve 
Merger. — At  the  annual  meeting  of 
stockholders  of  the  Westinghouse  Elec- 
tric iv:  Manufacturing  Company  at  Mast 
Pittsburgh  on  June  IS  the  merger  with 
the  Westinghouse  -Machine  Company 
was  approved  unanimously.  Westing- 
house Machine  Company  stockholders 
approved  the  merger  on  the  same  day. 

Water  Power  Committee  in  West  Vir- 
ginia.— Governor  Cornwell  of  West  Vir- 
ginia has  appointed  the  following  water 
power  committee  provided  for  by  the 
recent  Legislature:  Frederick  Fox,  Sut- 
ton; C.  C.  Coalter,  Hinton,  and  Wells 
Goodykoontz,  Charleston.  Investiga- 
tions will  be  made  of  State  water  power 
and  recommendations  for  proper  legis- 
lation. 

Patriotic  and  Welfare  Work  of  South- 
ern Sierras  Company. — A  plan  of  aiding 
in  war  measures  and  assisting  employees 
in  carrying  their  risks  and  burdens  has 
been  worked  out  by  the  Southern  Sier- 
ras Power  Company  and  associated  and 
interconnected  companies.  Life  insur- 
ance, Liberty  bond  subscriptions,  re- 
employments and  employees'  savings 
are  embraced  within  the  measures 
which  have  been  adopted. 

Sandusky  Company  May  Furnish 
Electricity  for  Municipal  Pumping  Sta- 
tion.— By  the  enactment  of  a  law  at  the 
last  session  of  the  Legislature,  central 
stations  in  Ohio  are  now  in  a  position 
to  make  contracts  with  municipalities 
for  pumping  the  city  water  supply.  On 
application,  the  city  commission  of  San- 
dusky, Ohio,  by  unanimous  vote  adopted 
a  resolution  allowing  the  Sandusky  Gas 
&  Electric  Company  to  make  an  engi- 
neering investigation  as  to  whether  or 
not  the  company  could  furnish  power 
for  pumping  water  at  the  central  water 
station  at  a  less  price  than  the  city  is 
able  to  do  this. 

Summer  Session  of  College  of  Engi- 
neering, Wisconsin. — The  nineteenth  an- 
nual summer  session  of  the  College  of 
Engineering  of  the  University  of  Wis- 
consin will  be  held  at  Madison  during 
the  six  weeks'  period  beginning  June 
25,  1917.  Special  courses  will  be  given 
in  chemistry,  electrical,  steam  and  hy- 
draulic engineering,  gas  engines,  ma- 
chine design,  mechanical  drawing,  me- 
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Jovian  Order  Remits  Does  of  Enlisted 
Members.  Announcement  i  made  by 
the  Jovian  Order  that  due  of  members 
w ho  enlisl  m  the  military  lervice  of  i he 

United    State,   or   any   of  OUr  allies   will 

lie  canceled  during  the  war.  Enlisted 
members  will  he  carried  on  an  "honor 
membership  roll"  without  cosl  t"  them. 

Their  cards,  magazines  and  other  Jovian 
material  will  lie  forwa rded  to  them  at 
the    front    and   elsewhere   wliem-ver    po 

Bible.  The  cent  ral  office  has  requested  all 
leagues  to  report  enlistments  promptly. 
Members   arc  also  requested  to  report 

their  enlistment  and  where  possible 
keep  the  central  offices  posted  concern- 
ing their  mail  addresses. 

Westinghouse  Company  Raises  Wages. 

— The  Westinghouse  Electric  &  Manu- 
facturing Company  recently  announced 
to  its  employees  another  advance  in 
wages  amounting  to  10  per  cent.  This 
affected  all  workmen  in  the  shop  and 
practically  all  of  the  office  force  except 
a  few  higher-salaried  employees.  It 
was  one  more  of  a  number  of  raises  in 
wages  granted  to  shop  workmen  which 
represent  a  general  increase  in  two 
years  of  practically  40  per  cent.  The 
Westinghouse  company  has  never  made 
a  practice  of  granting  horizontal  raises 
to  the  entire  force,  but  has  rather  pur- 
sued the  policy  of  granting  increases  to 
cases  of  individual  merit,  basing  them 
on  individual  accomplishments. 

Improving  Shop  Lighting  in  Wiscon- 
sin.— A  committee  to  assist  the  Wiscon- 
sin Industrial  Commission  in  revising 
orders  relating  to  shop  lighting  has 
been  announced  by  the  commission. 
F.  M.  Wicks  of  the  Westinghouse  Lamp 
Company  of  Milwaukee  has  been  invited 
to  serve  as  chairman,  and  John  A. 
Hoeveler,  deputy  of  the  commission, 
will  be  secretary.  Other  members  are: 
Fred  Schwarze,  Pfister-Vogel  Leather 
Company;  Richard  Finn,  Cutler-Ham- 
mer Manufacturing  Company;  Howard 
Ilgner,  Bureau  of  Illumination  Service; 
Max  Freschl,  Holeproof  Hosiery  Com- 
pany; George  F.  Rohn,  electrical  con- 
tractor, and  H.  G.  Monger,  Milwaukee 
Electric  Light  &  Railway  Company. 
At  least  one  prominent  oculist  will  be 
added  later.  This  committee  has  been 
appointed  to  give  Wisconsin  an  up-to- 
date  shop-lighting  code,  similar  to  codes 
adopted  recently  by  New  Jersey  and 
Pennsylvania.  It  will  draft  minimum 
standards  for  both  natural  and  arti- 
ficial lighting  in  industrial  plants.  With 
the  desire  of  helping  manufacturers  to 
solve  this  problem  it  has  also  prepared 
a  bulletin  on  industrial  lighting,  which 
will  be  available  for  distribution  soon. 
The  commission  announces  that  it  has 
made  arrangements  with  the  United 
States  Public  Health  Service  to  detail 
one  of  its  experts  to  Wisconsin,  to  study 
shop  lighting  and  suggest  improve- 
ments. The  Public  Health  Service  has 
detailed  David  M.  Tuck  for  this  work. 
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National     Electrical     Credit      \ssocia 
tion. — On  June  28  and  29  the   Nation 
Electrical   Credit  Association  will  ho] 
its   eighteenth    annual    meeting   at   Hot- 
ton,  Ma         An  interesting   program  o: 
papers  has  been  prepared. 

New  York  Electrical  Society. — Tbj 
annual  meeting  of  the  New  York  Idee 
trical  Society  for  the  election  of  officen 
was  held  June  14.  The  result  of  th< 
election  was  as  follows:  President,  Dr 
A.  S.  McAllister;  vice-presidents.  J.  F 
Carey,  Walter  Neumuller  and  Georgi 
H.  Barbour;  secre'tary,  George  H.  Guy 
treasurer,  Thomas  F.  Honahan. 

Convention  of  Pennsylvania  Con 
tractors. — The  Electrical  Contractors 
Association  of  Pennsylvania  held  it 
annual  convention  and  electrical  sho\ 
in  the  Hotel  Adelphia,  Philadelphia 
June  19  to  21.  Among  the  speakers  a 
the  first  day's  session  were  J.  B.  Mc 
Call,  president  Philadelphia  Electrit 
Company,  who  spoke  on  "The  Centra 
Station's  Message;"  Washington  Dev 
ereaux,  chief  Philadelphia  Under 
writers'  Electrical  Department,  "Th 
Practical  and  Ethical  Aspects  of  th 
Electrical  Business;"  J.  W.  Hooley,  con 
tracting  electrical  engineer,  New  York 
"The  Necessity  for  Competent  Estimat 
ing;"  Frank  H.  Stewart,  F.  H.  Stewar 
Electric  Company,  Philadelphia,  "Thi 
Manufacturer's  Territorial  Sale: 
Agency;"  H.  W.  Alexander  of  the  So 
ciety  for  Electrical  Development 
"Selling  the  Electrical  Idea,"  and  C 
M.  Ripley,  "Floodlighting."  M.  Edwii 
Arnold,  Philadelphia,  is  president  o: 
the  association,  and  M.  G.  Sellers 
Philadelphia,  is  secretary-treasurer. 

Managing  Committee  of  Canadiar 
Electrical  Association. — At  the  recenl 
annual  meeting  of  the  Canadian  Elec- 
trical Association,  held  in  Montreal,  tht 
Class  A  members  of  the  associatior 
elected  the  following  members  to  th« 
managing  committee:  John  W.  Lieb,  ex 
officio;  P.  T.  Davies  Civic  Investment 
and  Industrial  Company,  Montreal;  M 
C.  Gilman,  Toronto  Electric  Light  Com- 
pany; James  Gould,  Citizens'  Electric 
Light  Company,  Smith  Falls,  Ontario 
H.  M.  Hopper,  St.  John  (N.  B.)  Railwaj 
Company;  E.  L.  Milliken,  Cape  Bretor 
Electric  Company,  Sydney,  N.  S.;  Louis 
Pratt,  Dominion  Power  &  Transmissior 
Company,  Hamilton,  Ontario;  James  B 
Woodyatt,  Southern  Canada  Powei 
Company,  Quebec;  W.  H.  Mclntyre,  Ot- 
tawa Light,  Heat  &  Power  Company 
R.  J.  Beaumont,  Public  Service  Corpo- 
ration of  Quebec;  A.  P.  Doddridge,  Que 
bee  Railway,  Light,  Heat  &  Power  Com- 
pany; P.  Ackerman.  Toronto  Power  & 
Light  Company;  C.  S.  Bagg,  Civic  In 
vestment  &  Industrial  Company,  Mon- 
treal. 
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Douglas    H.    McDougall    of    the    To- 

>nto  (Ontario)  Power  Company,  who 
as  recently  elected  fourth  vice-presi- 
jnt  of  the  National  Electric  Light  As- 
>ciation,  was  re-elected  president  of 
le  Canadian  Electrical  Association  at 
s  recent  annual  meeting.  Mr.  Mc- 
ougall,  who  was  born  in  Toronto  in 
$74,  is  treasurer  of  the  Electrical  De- 
jlopment  Company,  the  Toronto  & 
iagara  Power  Company,  and  the 
ondon  (Ontario)  Electric  Company, 
e  received  his  early  experience  in  ac- 
mnting  in  the  United  States,  and  re- 
irned  to  Canada  in  1893  as  treasurer 

the  Electrical  Development  Com- 
any  of  Ontario,  Ltd.  This  company 
as  leased  in  1908  to  the  Toronto 
ower  Company,  and  Mr.  McDougall 
as  appointed  assistant  to  the  general 
lanager,  and  when  in  1911  the  To- 
mto  company  purchased  the  Toronto 
lectric  Light  Company  he  became  as- 
stant  to  the  manager  of  the  enlarged 
rganization. 

G.  R.  C.  Wiles,  Charleston,  W.  Va., 
is  been  appointed  a  member  of  the 
ublic  Service  Commission  to  succeed 
lliott  Northcott,  whose  term  expired 
jne  1. 

Samuel  Insull,  president  of  the  Com- 
lonwealth  Edison  Company,  Chicago, 
ist  week  received  the  degree  of  doctor 
science  from  Union  College,  Schenec- 
,dy,  N.  Y. 

Peter  Junkersfeld,  assistant  to  the 
ice-president  of  the  Commonwealth 
dison  Company,  Chicago,  has  been  ap- 
ointed  a  major  general  and  has  re- 
orted  to  Washington  for  duty. 

H.  C.  Berry,  who  was  district  super  - 
itendent  of  the  Electric  Company  of 
lew  Jersey  at  Salem,  is  now  engaged 

high-tension  construction  work  with 
he  American  Railways  Company,  Phil- 
delphia,  Pa. 
Professor  Boris  Alexandrovitch 
akhmeteff,  head  of  the  Russian  com- 
lission  to  the  United  States,  is  a  hy- 
roelectrical  engineer  of  considerable 
xperience  both  in  the  United  States 
nd  Russia.  After  receiving  his  en- 
;ineering  degree,  he  became  instructor 

the  Petrograd  Polytechnical  Insti- 
ute,  and  later  professor.  About  thir- 
een  years  ago  he  came  to  the  United 
tates  to  acquire  experience. 


Men 
of  the  Industry 

Changes  in  Personnel 

iiiul  Position — 

Biographical  Notes 


L.  Scott  Schilling  has  been  appointed 
superintendent  of  the  Electric  Company 
of  New  Jersey  in  the  Salem  district, 
succeeding  H.  C.  Berry. 

Dr.  A.  S.  McAllister,  electrical  and 
illuminating  engineer  and  former  editor 
of  the  Electrical  World,  was  elected 
president  of  the  New  York  Electrical 
Society  at  the  recent  annual  meeting. 

L.  S.  Small,  formerly  with  the  Texas 
Power  &  Light  Company,  Dallas,  Tex., 
has  been  appointed  manager  of  the  Con- 
cordia (Kan.)  Electric  Light  Company, 
a  subsidiary  of  the  Commonwealth 
Light  &  Power  Company. 

Capt.  Gustave  Paul  Capart,  a  mem- 
ber of  the  general  staff  of  General  Pe- 
tain,  commander-in-chief  of  the  French 
armies,  and  formerly  of  Brown-Boveri, 
a  Swiss  electric  manufacturing  com- 
pany, and  still  sub-director  of  the 
Societe  Generale  de  Condensateurs  de 
Fribourg,  is  in  the  United  States  for 
three  or  four  months,  attached  to  the 
French  scientific  mission  as  General 
Petain's  representative  to  see  what  elec- 
trical material  can  be  made  here  to 
serve  the  French  army.  His  headquar- 
ters are  with  the  French  Embassy  at 
Washington.  Captain  Capart  has  been 
a  frequent  contributor  to  the  European 
press,  besides  being  a  writer  on  elec- 
trical subjects. 

A.  G.  Carson  has  been  appointed 
manager  of  the  Eastern  Wisconsin 
Electric  Company  at  Fond  du  Lac,  Wis., 
in  charge  of  the  electric  and  gas  de- 
partments at  that  place.  Mr.  Carson 
began  his  public  service  work  with  the 
Grand  Rapids,  Grand  Haven  and  Mus- 
kegon interurban  lines  in  the  power  and 
transportation  departments.  Leaving 
Michigan,  he  became  connected  with  the 
Winnebago  Traction  Company  at  Osh- 
kosh  as  chief  engineer,  and  when  that 
company  was  consolidated  with  the 
Eastern  Wisconsin  Railway  &  Light 
Company  he  was  sent  to  Fond  du  Lac 
as  superintendent  of  the  electric  de- 
partment, which  position  he  has  filled 
for  the  last  eight  years.  For  the  last 
year  he  has  also  been  superintendent  of 
the  gas  department. 


Obituary 

Sidney  W.  Winslow,  president  of  the 
Beverly  (Mass.)  Gas  &  Electric  Com- 
pany, and  also  founder  and  chief  ex- 
ecutive of  the  United  Shoe  Machinery 
Company,  died  at  Beverly  June  18.  He 
was  sixty-two  years  of  age,  and  was 
also  president  and  a  director  of  the 
Newburyport  (Mass.)  Gas  &  Electric 
Company  and  other  gas  and  industrial 
organizations. 


Samuel  J.  Dill,  vice-president  of  the 
United  Gas  &  Electric  Engineering 
Corporation,  died  at  his  home  in 
Jamaica,  Long  Island,  N.  Y.,  June  14. 
Mr.  Dill  was  born  in  Wallkill,  N.  Y., 
Oct.  3,  1864.  In  his  early  days  he  was 
connected  with  the  Pennsylvania,  New 
I  York,  New  Haven  &  Hartford  and  West 
Shore  railroads.  Afterward  he  was 
with  the  Staten  Island  Rapid  Transit 
Company,  later  associating  himself  with 
the  Metropolitan  Street  Railway  Com- 
pany of  New  York  City.  After  this  he 
became  superintendent  of  the  Forty- 
second  Street  and  Manhattanville  Rail- 
road. He  held  this  position  at  the  time 
the  street  railways  of  New  York  City 
abandoned  the  cable-car  system  and 
adopted  electric  traction.  From  New 
York  Mr.  Dill  went  to  Ypsilanti,  Mich., 
as  general  manager  of  the  traction  com- 
pany, and  later  held  like  positions  in 
Kalamazoo,  Mich.,  and  Youngstown, 
Ohio.  It  was  in  1908  that  he  became 
associated  with  the  Susquehanna  Rail- 
way, Light  &  Power  Company,  when  he 
was  appointed  general  manager  of  the 
Elmira  Water,  Light  &  Railroad  Com- 
pany, one  of  its  subsidiaries.  Two  years 
later  he  became  vice-president  and  gen- 
eral manager  of  this  property.  From 
Elmira  he  was  transferred  to  New  York 
as  assistant  to  the  president  of  the 
Susquehanna  Railway,  Light  &  Power 
Company,  upon  the  reorganization  of 
which  he  was  made  vice-president  of 
the  United  Gas  &  Electric  Corporation 
and  also  held  the  office  of  vice-presi- 
dent and  director  of  many  of  its  sub- 
sidiary companies.  Early  in  1915  he 
went  to  New  Orleans  to  assume  charge 
of  the  work  of  the  company  in  the 
South,  returning  a  year  later  to  New 
York.  At  the  time  of  his  death  he  held 
the  position  of  vice-president  of  the 
United  Gas  &  Electric  Engineering  Cor- 
poration, and  during  the  past  year  he 
devoted  all  of  his  time  and  energy  to 
the  oil  developments  in  the  Oklahoma 
field.  There  have  been  few  men  in  the 
gas,  electric  and  street  railway  fields 
who  have  had  a  wider  circle  of  friends 
and  acquaintances  than  did  Mr.  Dill,  in 
large  part  because  of  the  great  geniality 
and  approachability  that  were  among 
his  prominent  traits  and  endeared  him 
to  those  who  knew  him  in  the  different 
parts  of  the  country  where  he  had  lived. 
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and  Supplies     Notes  on   Industrial  Activities  mid  Business  Methods 


AGENCY  SYSTEM  EXTENDED  TO 

CENTRAL  STATIONS  ON  LAMPS 

Manufacture!!    Recognize   Utilities  as  Distributers — 
Arrangement  Will  Not  Interfere  with 
Free-Renewal  Policy 
Centra]  lighting  stations  which  through  many  years  have 

Supplied  lamps  to  Customers  on   their  circuits   in  conjunction 

with  the  supply  of  energy  have  in  several  cases  heen  led  by 
the  attitude  of  public  service  commissions  to  separate  then- 
transactions  m  lamps  from  their  sale  of  energy.  At  the 
same  time  their  disposition  to  co-operate  with  local  elec- 
trical dealers  and  their  desire  to  maintain  a  high  standard 
of  lighting  on  their  circuits  have  maintained  their  interest 
in  the  actual  distribution  of  lamps  to  their  energy  custom- 
ers. This  condition  has  led  to  the  entry  of  central  lighting 
stations  into  the  merchandising  field,  and  the  manufacturers 
of  incandescent  lamps  have  recognized  the  exceptional  value 
of  the  central  lighting  station  as  a  distributing  medium  and 
have  arranged  to  extend  their  agency  system  to  include  such 
central  stations  as  are  found  in  this  situation.  The  ar- 
rangement contemplates  the  continuance  of  the  free-renewal 
policy  where  desired  by  the  central  station. 

Therefore,  it  is  the  opinion  of  the  manufacturers  that 
central  lighting  stations  may  hereafter  be  engaged  in  the 
merchandising  of  lamps  for  the  manufacturer  without  neg- 
lecting or  impairing  the  technical  service  of  their  customers 
which  they  have  rendered  in  the  past  in  the  matter  of  main- 
taining high  standards  of  illumination.  By  this  arrange- 
ment the  manufacturers  believe  the  interests  of  both  the 
central  station  and  the  consumer  will  be  well  conserved. 


POST-WAR  FOREIGN  TRADE 

COMPETITION  MEASURES 

German  Electrical  Manufacturers  Laying  Aside  Sur- 
pluses to  Be  Used  Probably  in  Keeping 
Down   Prices 

Ever  since  the  European  war  started  in  the  summer  of 
1914  countless  rumors  have  gone  out  regarding  the  action 
that  was  to  be  taken  by  German  industries  in  foreign 
trade  after  the  war  was  over.  The  most  persistent  rumor 
has  been  that  German  goods  would  be  dumped  upon  the 
markets  of  the  world  in  such  quantities  as  to  flood  them. 

This  question  has  come  up  recently  from  another  angle 
and  is  of  such  significance  that  it  will  bear  investigation. 
The  dye  manufacturers  of  the  world  know  full  well  the 
methods  employed  by  the  German  dye  manufacturers  to 
secure  the  control  of  the  dye  industry  of  the  world.  It  was 
a  very  simple  thing  to  do  and  amounted  to  nothing  more 
or  less  than  putting  German  goods  in  foreign  markets  to 
be  sold  at  a  price  less  than  it  cost  the  domestic  manufac- 
turer to  produce  goods  of  similar  quality  Of  course,  the 
German  manufacturers  were  losing  money  on  the  transac- 
tion, but  they  had  prepared  for  it  for  a  long  time  and  had 
laid  up  a  reserve  to  be  used  for  just  such  a  campaign.  As  a 
result  it  was  not  long  before  the  German  manufacturers 
had  this  market  in  their  control,  and  when  the  war  broke 
out  the  world  found  itself  at  a  loss  to  secure  sufficient  mate- 
rials of  this  character. 

Recent  investigations  show  that  the  German  electrical 
manufacturers  have  undoubtedly  something  of  the  same  kind 
in  mind  for  foreign  trade  competition  after  the  war  is 
over.  It  is  now  definitely  known  that  certain  of  the  more 
important  German  electrical  manufacturers  have  since  the 
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war  began  heen  accumulating  large  surpluses  designated 

to  he  used  in  after  the  war  commerce.  Th 
fore,  in  \icu  of  I  In-  pa:  t  performances  Of  German  manufac- 
turers, it.  is  not  difflcull  to  read  between  the  lines  and  under- 
stand  what  German  electrical  manufacturers  have  in  mind 

to   do   as   soon   as   the   war   is   over. 

Right  now  American  and  English  manufacturers  are  <n- 
joying  practically  the  entire  foreign  trade  of  the  world  in 
electrical  goods,  hut  their  prices  are  high,  particularly  those 
of  American-made  goods.  The  American  foreign  trade  in 
electrical  goods  has  virtually  doubled  since  the  war  began. 
In  order  to  retain  this  trade  after  the  war,  German  com- 
petition will  have  to  be  met,  and  if  the  above  indications  are 
finally  borne  out,  then  it  becomes  evident  that  American 
manufacturers  must  employ  some  similar  measures  in  order 
to  protect  their  interests  in  foreign  trade  as  soon  as  the  war 
is  over.  American  manufacturers  are  now  enjoying  a  larger 
business  than  ever  before  and  are  in  a  position,  generally 
speaking,  to  lay  aside  sufficient  reserve  for  just  such  a  con- 
tingency. 


FOREIGN   INCANDESCENT 

LAMP  PRICES  ADVANCE 

Supremacy    of    American    Lamps    in    the    World's 

Market  Now  Seems  Assured  on  Both 

Quality  and  Price  Basis 

Advices  received  from  abroad  are  to  the  effect  that  the 
principal  German  lamp  manufacturers,  including  the  Allge- 
meine  Electricitats  Gesellschaft,  Siemens-Schuckert,  Auer 
company,  Bergmann  company  and  Julius  Pintsch,  have  fur- 
ther increased  the  price  of  metal-filament  incandescent 
lamps  as  of  May  1.  The  increase  averages  20  per  cent.  It 
is  also  known  that  Holland  manufacturers  had  definitely 
decided  to  increase  prices  a  few  months  ago.  No  informa- 
tion could  be  had  relative  to  an  English  advance  in  lamp 
prices,  and  the  opinion  was  expressed  that  since  English 
prices  have  always  been  high  in  all  probability  the  margin 
of  profit  has  been  sufficient  not  to  warrant  any  increase. 

American  incandescent  lamps,  as  is  well  known,  have  not 
been  increased  in  price.  Although  production  costs  for  labor 
and  material  have  increased,  considerable  economies  of 
manufacture  have  been  effected  so  that  manufacturers  have 
been  enabled  to  keep  costs  down  sufficiently  to  be  able  to 
continue  taking  orders  at  the  same  low  prices. 

The  higher  prices  for  foreign-made  lamps  appear  to  be 
significant  in  connection  with  foreign  trade.  Germany,  of 
course,  now  has  but  little  foreign  trade.  Some  German 
lamps  are  being  shipped  to  Scandinavian  countries  and  to 
German  allies,  and  a  considerable  quantity  are  said  to  find 
their  way  into  Russia.  German  lamps,  it  will  be  remem- 
bered, were  used  almost  entirely  in  Russia  prior  to  the  war, 
and  furthermore  the  sockets  used  for  the  most  part  in 
Russia  are  of  a  design  to  fit  German  lamps  only.  Conse- 
quently there  is  a  demand  there  for  German  lamps,  although 
the  Russian  government  has  imposed  a  high  import  tax  on 
them. 

England,  so  far  as  can  be  learned,  is  exporting  no  incan- 
descent lamps  to  speak  of,  and  Holland  is  shipping  large 
quantities  of  lamps  to  England  and  is  attempting  to  culti- 
vate the  Scandinavian  and  Russian  markets  to  the  exclusion 
of  some  of  the  other  markets  at  a  much  greater  distance. 

Because  Germany  has  been  bereft  of  almost  all  of  her 
export  business  the  volume  of  lamp  production  has  fallen 
somewhat,  but  in  view  of  the  increased  domestic  market  it 
is  doubtful  if  the  decrease  in  production  has  been  very  great. 
Other   foreign    manufacturers   have    been    operating   under 
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maximum  production  conditions.  Therefore  it  is  not  unfair 
to  assume  that  prior  to  the  war  the  lamp  prices  of  foreign 
manufacturers,  except  the  English,  were  as  low  as  could  be. 
Furthermore,  the  price  increases  would  indicate  that 
economies  of  production  had  not  been  effected  abroad  to  the 
same  extent  that  they  have  in  the  United  States. 

Consequently  it  seems  reasonable  to  suppose  that  after 
prices  of  labor  and  material  return  to  lower  levels  American 
incandescent  lamps  will  be  able  to  compete  in  the  world 
markets,  not  only  on  a  quality  basis  as  formerly,  but  on  a 
price  basis  as  well.  In  fact,  it  will  be  strange  if  American 
lamps  do  not  undersell  all  foreign-made  lamps  of  anywhere 
near  the  same  quality. 

Exports  of  American  standard  incandescent  lamps  are 
now  running  at  the  rate  of  9,000,000  to  10,000,000  lamps  a 
year,  in  comparison  with  about  2,000,000  lamps  two  years 
ago.  Foreign  inquiries  for  American  lamps  are  very  large, 
and  right  now  there  are  foreign  buyers  who  would  place 
orders  for  millions  of  lamps  if  they  could  be  produced. 

American  supremacy  in  the  world  incandescent-lamp 
market  seems  assured.  American  producers  have  so  per- 
fected their  manufacturing  processes  that  there  now  seems 
no  doubt  that  better  incandescent  lamps  can  be  manufac- 
tured in  the  United  States  at  a  smaller  cost  than  anywhere 
else  in  the  world. 


ADEQUATE  RESERVES  HELD 

AGAINST  LOWER  PRICES 

Average    of    33    1/3    Per    Cent   of    Profits    Made   on 

Advancing  Market  Thought  to  Be  Sufficient 

to  Protect  Jobbers 

That  whatever  goes  up  must  come  down  is  axiomatic. 
The  prices  of  electrical  goods  have  soared  within  the  last 
two  years,  and  while  as  yet  the  peak  may  not  be  reached, 
although  it  is  not  thought  that  prices  will  go  much  higher, 
eventually,  when  conditions  generally  return  to  normal  and 
the  nations  of  the  world  are  again  at  peace  and  engaged  in 
a  commercial  struggle,  lower  prices  will  result.  While  it 
may  be  true  that  the  low  levels  of  the  period  immediately 
preceding  the  war  will  not  again  become  general,  it  is  cer- 
tain that  the  prices  of  that  day  will  be  lower  than  to-day's. 

It  is  just  this  certainty  that  prices  will  eventually  become 
lower  that  is  disturbing  the  electrical  supply  jobbing  trade 
to-day.  There  is  no  doubt  in  the  jobber's  mind  that  when 
prices  begin  to  tumble  he  will  lose  money  directly  as  the  rate 
at  which  prices  begin  to  fall  and  also  according  to  the 
volume  of  stock  he  is  carrying.  As  was  shown  in  the 
Electrical  World  for  June  2  and  June  9,  the  supply  job- 
bers of  the  East — and  these  figures  certainly  will  be  no 
lower  for  any  other  section  of  the  country — have  had  to  lay 
in  an  excess  stock  of  40  per  cent  in  volume,  owing  to  the 
present  conditions  of  delivery,  and  the  entire  investment  in 
stock  is  now,  roughly  speaking,  120  per  cent  greater  than 
under  normal  conditions,  while  the  increase  in  the  price  of 
goods  on  the  average  has  amounted  to  around  50  per  cent. 

Jobbers  generally  agree  that  something  must  be  done  to 
take  care  of  this  loss,  which  will  eventually  occur,  and  it 
is  pretty  certain  that  all  of  the  progressive  jobbers  at  least 
have  laid  by  a  reserve  fund  to  meet  this  contingency  or 
will  do  so. 

During  all  that  period  in  which  prices  were  advancing 
rapidly  jobbers  had  an  opportunity,  by  selling  at  the  market, 
to  make  large  excess  profits.  They  bought  the  goods  when 
they  were  low  and  had  an  opportunity  to  sell  them  after  an 
advance  had  gone  into  effect.  Of  course,  it  is  known  that  a 
good  many  jobbers  hesitated  to  raise  their  prices  until  the 
prices  had  been  raised  on  them;  in. fact,  some  are  still  hesi- 
tating. Goods  they  bought  at  the  low  market  they  continued 
to  sell  at  the  low  market  until  it  was  necessary  to  buy 
further  supplies.  For  the  customer  of  course  this  was  ex- 
cellent, but  it  is  certainly  extremely  doubtful  if  when  prices 
begin  to  come  down  he  will  show  the  same  courtesy  to  the 
jobber  and  pay  high  prices  for  high-priced  stock  when  the 
market  is  lower. 

The  size  of  the  reserve  that  shall  be  laid  by  to  take  care 
of  the  loss  resulting  from  a  weakening  market  depends  of 
course  upon  individual  conditions.  Those  who  are  carrying 
small   stock  and  operating  on  the  principle  of  very  rapid 


turnover  will,  of  course,  not  have  an  occasion  to  set  aside 
so  large  a  reserve  as  those  carrying  larger  stock  with  less 
rapid  turnover.  Besides,  the  character  of  the  stocks  will 
influence  the  reserve  to  a  certain  extent.  It  is  believed, 
however,  by  those  who  have  been  asked  to  express  an  opinion 
that  on  the  whole  a  reserve  of  33 Va  per  cent  of  the  profits 
during  the  period  in  which  prices  were  increasing — the 
shaded    area    in    the    accompanying    graph — would,    in    the 


TREND  OF  PRICES  OF  ELECTRICAL  SUPPLIES  WITH  RESPECT  TO 
PRICES  IN  EFFECT  AT  OUTBREAK  OF  WAR  IN  EUROPE 
Future  prices  may  follow  along  A,  but  probably  only  for  a  short 
time.  Doubtful  if  market  will  drop  off  suddenly  as  E  or  even  as 
quickly  as  £>.  Also  doubtful  if  peak  condition  will  continue  in- 
definitely as  B.  More  probable  course  of  market  prices  is  such  as 
is  suggested  by  G,  namely  a  continuation  of  peak  conditions  for  a 
time  and  then  a  more  or  less  gradual  falling  off. 

average  case,  be  an  ample  reserve  to  set  aside  to  take 
care  of  the  losses  that  will  have  to  be  met  through  a  de- 
crease in  prices.  This  is  an  average  figure  and  anticipates 
that  the  drop  will  be  neither  too  sudden  nor  too  slow.  If 
the  drop  is  very  sudden — such  as  E  in  the  graph — in  other 
words,  if  the  bottom  absolutely  falls  out  of  the  market — 
then,  of  course,  such  a  reserve  would  not  be  adequate;  while 
on  the  other  hand,  if  the  market  trails  off  very,  very  slowly, 
as  C  in  the  graph,  and  good  business  conditions  can  be  ex- 
pected for  two  or  three  years  after  the  close  of  the  war, 
then,  of  course,  the  33  Ms  per  cent  will  prove  to  be  mere  than 
adequate. 


METAL  MARKETS  CONDITIONS 

Copper   Is    Somewhat    Easier,   While   Other   Metals 
Are   Generally  on  a  Firm   Basis 

Definite  action  on  the  part  of  the  government  regarding 
what  course  it  purposes  to  pursue  with  regard  to  its  future 
purchases  of  metals  is  having  its  effect  on  the  metal  mar- 
kets. Copper,  which  it  is  expected  will  be  purchased  by  the 
government  at  about  5  cents  under  the  present  market,  is 
gradually  easing  down.  Lead,  however,  is  doing  just  the 
reverse. 

Nominal  quotations  on  electrolytic  copper  on  Tuesday 
were  as  follows  in  New  York:  June,  32.62%  cents;  July, 
31.62%  cents;  third  quarter,  31  cents;  fourth  quarter,  29.25 
cents.  

NEW   YORK    METAL   MARKET   PRICES 

, June  11 ^  , June  18 ,, 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid  Asked 

Copper :  £       s     d  £       s     d 

London,  standard  spot    130     0     0  130     0     0 

Prime  Lake    31.00  to  32.00t  31.00      to  32.00t 

Electrolytic     32.50  to  33. 00f  32.50       to  32.75f 

Casting    30.00  to  31. 00f  30.00      to  31.00t 

Copper  wire  base    37.00  to  38. 00t  37.00      to  38.00t 

Lead 11.00  11.00 

Nickel     50.00  50.00 

Sheet  zinc,  f.o.b.   smelter 19.00  19  00 

Spelter,    spot    9.55  to    9.67%  9.42%  to    9.55 

Tin,  Straits 60.75t  63.00f 

Aluminum,  98   to  99  per  cent ....  56.00  to  58. 00f  56.00      to  58.00f 

OLD   METALS 

Heavy  copper  and   wire 28.00  to  28.50  27.75  to  28.25 

Brass,   heavy    17.50  to  18.00  17.50  to  18.00 

Brass,   light    14.50  to  14.75  14.50  to  14.75 

Lead,   heavy 10.00  to  10.25  10.00  to  10.25 

Zinc,   scrap   7.25  to    7.50  7.00  to    7.25 

tNominal. 
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Current  Prices  of  Electrical  Supplies 

NEW  YORK  AND  CHICAGO  QUOTATIONS 


1'iu-  pricM  quoted  trc  thoM  prevailing  In  itnn 

ph.itucs   Ul    K.istcin    tnd    Middle    West    markets  at  t 
Tlu-y    .ue    in    .ill    cases    the    net    pi  ices   or    prices    sub 

central  stations,  deaien  and  otheri  engaged  In  the  r 
Pricei  in  Southern  and  othei   nearby  markets 

West,  although  slight  modifications  to  cover  incre 
In  the  Par  West  and  on  the  Pacific  Coast  the  prcv 
must  increased  freight  and  the  necessity  of  larger 
charge!  on  account  of  the  distances  from  sources 
tainty  as  to  delivery  of  goods  in  transit.  Moreover, 
due  to  a  small  population  spread  over  a  wide  area 
u.isted  with  the  denser  population  of  the  East  and 
the  more  frequent  turnover  in  stocks  and  the  co 
The  variation  in  prices  may  be  due  to  the  diff 
facturers,  to  local  conditions  or  to  both. 


dard  package  '"  specified  lots  on  apparatus  and  ap- 

he   beginning   ot    business   on    Monday   of   this  week. 
|eC(    i"  diaCOUntl  from  standard  lists  to  contractors, 

eaale  ol  men  gooda. 

will    rule    about    the    same    as    those    in    the    Middle 
freight  and  local  demands  should  be  expected. 
tiling   prices  are  naturally  higher,  covering  as  they 
stocks     with     increased     interest     and     warehouse 
ol    supply,   infrequent   turnover   of   stock  and  uncer- 
the  Far  West  presents  a  wide  variation  in  demand 
in    agricultural    and    mining    communities,    as    con- 
Middle  West,  their  nearness  to  the  source  of  supply, 
nstant  demands  which  arise  in  industrial  centers, 
erence  in  grade  of  products  made  by  different  manu- 


ARMORED       CONDUCTORS,       FLEXIBLE 
STEEL 

S  IN  (//(-(  '<lll(/  in 

last,  pel 
B     •    8.    Blse  i •'< 

No      1  I  solid $61.00 

No.     1-  solid 7  1.00 

No      10  solid 90.00 

No       B  solid 106.00 

G  solid ii" 

No     io  Btranded 

NO        8     stranded 1  L5.00 

No.  6  Btranded 160.00 

No,  i  Btranded 205.00 

No.  2  Btranded 266.00 

No.  l  Btranded 315.00 

Twin-Conductor 

No.     11     solid 104.00 

No      1-     solid 135.00 

No      io    solid 185.00 

No       8    stranded 235.00 

6    stranded 370.00 

No.       4     stranded 575.00 

NET    PRICE    AND    DISCOUNT    PER    1000 
FT. — NEW  YORK 

Single-Conductor 

No.   14   solid  : 

Less    than     coil     +10%  to  $54.90  Net 

Coil    to    1000    ft 3%  to    48.80  Net 

No.    12  solid  : 

Less  than  coil    +10%  to    63.90  Net 

Coil    to    1000    ft 3%  to    56.80  Net 

Twin-Conductor 

No.   14   solid  : 

Less    than    coil     +10%  to  $78.00  Net 

Coil   to   1000   ft 3%  to    75.00  Net 

No.   12  solid: 

Less    than    coil     +10%  to  121.00  Net 

Coil   to    1000   ft 3r;  to  108.00  Net 

CHICAGO 

Single-Conductor 

No    14  solid  :  Net  Price 

Less    than    coil     $51.85  to  $67.10 

Coil   to   1000    ft 48.80  to    54.90 

No.   12  solid: 

Less     than    coil     60.3d  to     78.10 

Coil   to    1000   ft 56.80  to    63.90 

Twin-Conductor 

No.   14   solid  : 

Less   than  coil    $85.00  to  $114.40 

Coil  to  1000  ft 77.50  to      93.60 

No.   12  solid  : 

Less  than    coil    114.75  to    148.50 

Coil  to  1000  ft 108.00  to    121.50 


ATTACHMENT    PLUGS 

List  ranges  from  $0.22  to  $0.30  each. 
Standard  packages  from   100   to   250. 


DISCOUNT — NEW    YORK 

Less    than    1/5    std.    pkg +20%  to  12% 

1/5   to  std.   pkg 10%  to  20% 

Std.    pkg 24%  to  34% 

DISCOUNT — CHICAGO 

Less  than  1/5  std.  pkg +20%  to  12% 

1   5    to   std.   pkg Net  to  20% 

Std.     pkg 34  %  to  4  4  % 


BATTERIES,    DRY 
NEW    rORK 


Each   Nel 

No.  6 
Regular 

No.  6 

ItfllitO! 

Less  than    1  2    . 

L2    to   50 

50  to  barrel .  . 

$0.86 

so 

.28 

.2  1 

CHICAGO 

$0.35 

.30 

.28  to. 29 

.25 

Each   Nel 

No.  6 
Regular 

No.  6 
Ignitor 

Less  than  12   . 
12    to    30 
50   to  barrel    . 
Barrel    lots    .. 

$0.35 
.30 
.26% 
.24$ 

$0.35 
.30 
.27%  to  .29 

•  25  % 

CONDUIT,     METALLIC     FLEXIBLE 

List  per 

Size.    In.                          Ft.  per  Coil  100  Ft. 

5/16    250  $5.00 

%      250  7.50 

%    100  10.00 

%               50  13.00 

1      50  21.00 

lM     50  26.00 

1%    25-50  35.00 

<>                    25-50  45.00 

2%      25-50  52.00 


DISCOUNT— NEW    YORK 


Less  than 
Coil 


Coil  to 
1000  Ft. 


%-in.   single  strip 

%-in.  double  strip 

%-in.    single   strip.  .Net  to  10%  7%  to  20% 

% -in.,  double  strip.  .Net  to    5%  4%  to  15% 


NET  PER  1000  FT. — CHICAGO 


Less  than 
Coil 
%-in.  single 

strip    .  .  .    $71.25  to  $75.00 
%-in.  double 

strip     ...    67.50  to    71.25 
%-in.  single 

strip   .  ..      95.00  to  100.00 
%-in.  double 
"strip    .  .  .    100.00  to  105.00 


Coil  to 
1000  Ft. 

$60.00  to  $63.75 
75.00  to  78.75 
80.00  to  85.00 
90.00  to    95.00 


CONDUIT,      NON-METALLIC      FLEXIBLE 

List,  per 
Size.  in.  Foot 

7/32 $0.05  y2 


.06 
.09 
.12 
.15 
.18 


Size,  in. 

1 

1  V*  .  .  . 
1%... 
1%... 

2 

2%... 


List,  per 

Foot 
.  ..$0.25 
...  .33 
...  .40 
...  .47 
...  .55 
...      .65 


DISCOUNT — NEW  YORK 


Less  Than 

$15  List 

Net  to  33%% 


$15  to  60 
List 

45%  to  50% 


$60  to  $150 

List 
53%  to  55% 


NET  PER  1000   FT. — CHICAGO 


7/32-ii 

%-in.. 


Less  Than 

$15  List 

$36.67 

40.00 


$15  to  $60 

List 

$37.50 

30.00 


$60  to  $150 
List 
$24.7.". 
27.00 


CONDUIT,     COUPLINGS     AND     ELBOWS, 
RIGID     IRON 

Card  No.  38 

Conduit,  List 
Size,  in.  per  Pool 

', |0 

% 1 1 '  -.- 

1 17 

1% 28 

1',. 27', 

2  37 

2%'. '.\'.'.  I '.'.'.'.'.'. '.'.'.'.'.  '.'.'.'.'.'.'.'.'.'.'.'.'.'.      '.6S% 
3 76% 

Couplings.  List     Elbows,  List 

% $0.05  $0.1!) 

% 06  .19 

% 07  .19 

% 10  .25 

1 13  .37 

1% 17  .45 

1% 21  .60 

2 28  1.10 

2% 40  1.80 

3 60  4.80 


DISCOUNT— NEW  YORK 

%  In.  to  %  In.      %  In.  to  3  In. 

Less  than   2500  lb.   6%  to    8%        8%  to  10% 

2500  to  5000  lb...    9%  to  11%      11%  to  13% 

(For    galvanized    deduct    six    points    from 

above    discounts.) 


DISCOUNT — CHICAGO 

%  In.  to  %  In.  %  In.  to  3  In. 
Less    than 

2500  lb.  ...3. 8%  to  7.8%  5.8%  to  9.8% 
2500  to  5000  lb   6.8%  to  10.8%   8.8%  to  12.8% 

(For  galvanized  deduct  six  points  from 
above   discounts.) 


FLATIRONS 

NEW    YORK 

Net     $3.15  to  $3.50 

CHICAGO 
Net     $3.10  to  $3.85 

FUSES,    INCLOSED 

250-Volt                 Std.  Pkg.  List 

3 -amp.  to     30-amp 100  $0.25 

35-amp.   to    60-amp 100  .35 

65-amp.  to  100-amp 50  .90 

110-amp.  to  200-amp 25  2.00 

225-amp.  to  400-amp 25  3.60 

450-amp.  to  600-amp 10  5.50 

600-Volt 

3 -amp.  to     30-amp 100  $0.40 

35-amp.  to     60-amp 100  .60 

65-amp.  to  100-amp 50  1.50 

110-amp.  to  200-amp 25  2.50 

225-amp.  to  400-amp 25  5.50 

450-amp.  to  600-amp 10  8.00 

DISCOUNT — NEW  YORK 

Less   than    1/5    std.    pkg 28% 

1/5   to   std.   pkg'. 38 % 

DISCOUNT — CHICAGO 

Less  than  1/5  std.  pkg 28% 

1/5   to   std.   pkg 38% 
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FUSE     PLUGS 
3-Amp.    to    30-Amp. 

NEW  YORK 

Per  100  Net 

Less  than    1/5   std.   pkg $5.7;",  to  $6.30 

1/5    to    std.    pkg 4.50  to    5.25 

Standard  package,  500.     List,  $0.07. 

CHICAGO 

Per  100  Net 

Less   than    1/5   std.   pkg $6.25 

1/5    to    std.    pkg 5.25 

Standard  package,  500.     List,  $0.07. 

LAMPS,     MAZDA 

105  to  125   Volts 

List. 

Regular,  clear :                  Std.  Pkg.  Each 

10  to  40-watt — B 100  $0.27 

60-watt — B 100  36 

100-watt — B 24  65 

75-watt — C   50  65 

100-watt — C   24  1  00 

200-watt — C 24  2.00 

300-watt — C   24  3.00 

Round  bulbs,  3%   in.,  frosted: 

15-watt — G  25 50  .50 

25-watt — G  25 50  .50 

40-watt — G  25 50  .50 

Round  bulbs,  3%   in.,  frosted: 

60-watt — G  30 24  .72 

Round  bulbs,  4%   in.,  frosted: 

100-watt — G  35 24  1.05 

105    to    125    Volts 


DISCOUNT— NEW   YORK 

Less  than  std.  pkg Net 

Std.    pkg 10% 

DISCOUNT— CHICAGO 

Less   than   std.    pkg Net   list 

Std.    pkg 10% 


LAMP   CORD 
Cotton-Covered,  Type  C,  No.  18 


NEW    YORK 

Per  1000  Ft.  Net 
Less  than  coil  (250  ft.)  ....  $30.00  to  $35.17 
Coil  to  1000  ft 21.00  to    26.73 


CHICAGO 

Less  than  coil   (250  ft.) 
Coil    to    1000    ft 


Per  1000  Ft.  Net 

$37.20  to  $38.16 

27.90  to    28.62 


LAMP    GUARDS,    WIRE 

Standard  packages  from  50  to  150. 

NEW  YORK 
Net  per   100 $18.00    to   $29.00 

CHICAGO 
Net   per    100    $20.00  to  $28.35 


OUTLET    BOXES 

List, 
Nos.  per  100 

101— A,  Aiy2,   4  S.C.,  6200,  320 $30.00 

102— B.A.,    6200    S.E.,    300,    A.X.    iy2, 

4    S 30.00 

103 — C.A.,  9,  4  R.,  B  iy2 25.00 

106— F.A.,  7,  C.S.   1%,   3  R 20.00 


DISCOUNT— NEW  YORK 

Black       Galvanized 
Less  than 

$10.00    list    List  to  33%   List  to  27% 

$10.00   to   $50.00   list 42%    18%  to  37% 


DISCOUNT- 


-CHICAGO 
Black 


Less  than   $10.00  list 40% 

$10.00    to    $50.00    list 50% 


Galvan- 
ized 

35% 
45% 


PIPE    FITTINGS 

DISCOUNT— NEW  YORK 

Less   than    1/5    std.    pkg 10% 

1/5    to   std.    pkg 20% 

Std.  pkg 30% 

DISCOUNT— CHICAGO 

Less   than    1/5    std.    pkg 10% 

1/5   to   std.   pkg 20% 

Std.    pkg 30% 
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PORCELAIN    CLEATS— UNGLAZED 

2  and  3   Wire 

NEW   FORK 

Per  L000 
Net 

Less  than    1/5   std.   pkg $11.00  to  $20  00 

1/5   to  std.   pkg 13.00  to 

Standard    package,    2200.      List    per    I 

$20. 

CHICAGO 

Per  1000 
Net 

Less    than    l/;>    std.    pkg $14.00 

1/5    to    std.    pkg 13  in, 

Standard    package,    2200.    List    per     1 ). 

PORCELAIN    KNOBS 

NEW   YORK 

5y2  N.C—  Nail-It— 
Solid  N.C. 

Std.Pkg.  Std.Pkg. 
3500  4000 


Per  1000  Net 
Less  than 

1/5    std.     pkg $10.50  to  $24.30 

1/5   to  std.   pkg 9.75  to    12.15 


$21.10 
28.00 


CHICAGO 

5%  N.C. — Solid 
Per  1000  Net   Std.  Pkg.  3500 
Less  than 


1/5  std. 

pkg.     .  . 

1/5  to  std. 

pkg.     .  . 


$8.40  to  $10.50 
7.80  to       9.75 


Nail-it — N.C. 
Std.  Pkg.  4000 

$28.00 
21.50 


SOCKETS    AND     RECEPTACLES 

Std.  Pk.  List 
Vs-in.     cap    key    and    push 

sockets     500  $0.33 

%-in.    cap    keyless    socket.  .    500  .30 

Ys-in.   cap  pull  socket 250  .60 

DISCOUNT — NEW    YORK 

Less  than  1/5  std.  pkg Net 

1/5    to   std.    pkg 15  to  20% 

DISCOUNT— CHICAGO 

Less    than    1/5    std.    pg Net  list 

1/5   to  std.   pkg 15% 

SWITCHES,   KNIFE 
250-Volt,   Front   Connections,   No   Fuse 
Perkins  or  Trumbull   Type  A: 

List 

30-amp.  S.  P.  S.  T $0.80 

60-amp.  S.  P.  S.  T 1  20 

100-amp.  S.  P.  S.  T 2  25 

200-amp.  S.  P.  S.  T 3  48 

300-amp.  S.  P.  S.  T 5'34 

30-amp.  D.  P.  S.  T 120 

60-amp.  D.  P.  S.  T 1  78 

100-amp.  D.  P.  S.  T 3-38 

200-amp.  D.  P.  S.  T 520 

300-amp.  D.  P.  S.  T 8  00 

30-amp.   3   P.   S.   T l  80 

60-amp.   3   P.   S.   T 2.68 

100-amp.   3  P.   S.   T 5  08 

200-amp.   3   P.   S.   T 7  80 

300-amp.   3   P.   S.  T 12.00 

Perkins  Type  or  Trumbull  Type  C  : 

30-amp.  S.  P.  S.  T 0  42 

60-amp.  S.  P.  S.  T 0  74 

100-amp.  S.  P.  S.  T l'50 

200-amp.  S.  P.  S.  T 2  70 

30-amp.  D.  P.  S.  T 0.68 

60-amp.  D.  P.  S.  T 1  22 

100-amp.  D.  P.  S.  T 2  50 

200-amp.  D.  P.  S.  T 4-50 

30-amp.   3   P.   S.   T 1  02 

60-amp.   3   P.   S.  T 184 

100-amp,   3  P.   S.   T 3  76 

200-amp.   3  P.   S.  T 6.76 

DISCOUNT — NEW  YORK 

Less    than    $10    list 

$10    to    $25    list 11%  to  16% 

$25   to   $50  list    14%  to  24% 

DISCOUNT— CHICAGO 

Less   than    $10   list    +5% 

$10    to    $25    list 11%  to  169! 

$25    to    $50    list 14%  to  249! 


SWITCHES,     SNAP     AND     FLUSH 

5-Amp.  and  Id-Amp.,  125-Volt  Snap 
Switches 

Std.  Pkg.  List 

5-amp.   single  pole 250  $0.28 

5-amp.   single-pole,   ind....    250  .32 

10-amp.    single-pole    100  .48 

10-amp.   single-pole.   ind....    100  .54 

5-amp.,    three-point    100  .r>6 

10-amp.,    three-point     50  76 

10-amp.,    250-volt,   D.    P....    100  66 
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SWITCHES,     SNAP    AND     FLUSH— Cont'd 

lO-Amjt.,  250-VoH  Push-Button  snitches 

Btd   Pkg.  1.,-t 

LO-amp    single-pole    L00  $0.45 

1  0  amp     I  hree  way    .70 

LO-amp,    double-pole  .70 

DISCOUNT     NEW   70KK 

■'i    pkg 10% 

1      '     tO    st< I.    pkg 

Std,   pkg 

DISCOUNT     CHICAGO 

td.  pkg:  List  +  20%  ton.-t  list 

1    '    to  Btd.    pkg Net  list  to  15', 

•^t'l-    Pkg 

SWITCH    BOXES,    SECTIONAL    CONDUIT 

List, 
1  inoti  and  Similar  Each 

No.   155    jo  ■>  1 

no.  Leo :::::::::::::    :lo 

DISCOUNT     NEW    YORK 

Black  Galvanised 

Less  than 

»o$A00    Iist     Net  to  23';      Net  to  18% 

$2.00  to  $10.00 

list    23%to50%      18%to40% 

$10.00  to  150.00 

list     23%to60%      18%  to  529J 

DISCOUNT— CHICAGO 

Black  Galvanized 

Less  than 

$2.00    list    25%  to  50%      20%  to  40% 

$2.00  to  $10.00 

.    'ist     •••• 25%  to  50%      20%  to  40% 

$10.00   to   $50.00 

list    25%  to  64%      20%  to  52% 

TOASTERS,    UPRIGHT 

NEW    YORK 

Net    price     $2.10  to  $3.50 

CHICAGO 
Net   price    $2.80  to  $3.50 

WIRE,    ANNUNCIATOR 

NEW  YORK 

Per  Lb.  Net 
No.  18,  less  than  full  spools.  .$0.52  to  $0  62 
No.    18,    full    spools 0.48  to    0.53 

CHICAGO 

..       ,  _    ,  Per  Lb.  Net 

No.    18,   less  than   full 

spools    $0,565    to  $0.6885 

No.    18,    full    spools    0.495    to    0.55 


WIRE,     RUBBER-COVERED,     N.    C. 

Solid-Conductor.     Single-Braid 

NEW   YORK 

/ Price  per   1000  Ft.  Net , 

Less  than  500  to  1000  to 

No.            500  Ft.  1000  Ft.  5000  Ft 

14     ...$15.00-18.00  $12.00-14.50    $11.50-12  50 

12     ...    21.06-27.05  18.96-22.85  18.01-20.95 

10    ...    29.60-39.27  26.64-33.66  24.68-25.31 

8     ...    42.40-51.44  38.16-48.42  33.51-36.25 

6    ...    72.19-89.57  64.98-76.80  56.63-61.73 

CHICAGO 


No. 
14 
12 
10 


Less  than 

500  Ft. 
.$18.00 

.  .  25.92-29.89 
.  .  36.48-42.28 
.  .  43.80-52.24 
.  .    69.24-88.72 


-Price  per   1000  Ft.   Net— 


500  to 
1000  Ft. 
$16.00 
21.96-25.62 
30.84-36.24 
40.15-47.25 
63.47-77.63 


1000  to 
5000  Ft. 
$14.00 
19.44-23. 4S 
27.36-33.22 
39.18-47.25 
56.55-66.54 


WIRE,    WEATHER-PROOF 

Solid-Conductor,    Triple-Braid,  Sizes   4/0    to 
8   Inc. 

NEW  YORK 

„r    ...  Per  100  Lb.  Net 

Less    than    2:>    lb $40.25  to  $45.00 

25  to  50  lb 39.25  to    42.00 

50  to  100  lb 38.00  to    38.25 

CHICAGO 

Per  100  Lb.  Net 

Less  than   25   lb $40.35  to  $45  50 

?B   tO   50   lb 41.35  to    44.50 

50    to    100    lb 40.35  to    43.50 
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NEW    APPARATUS    AND   APPLIANCES 

1  Record oj  Latest  Developments  and  Improvements  in  Manufacturers    Products 

Used  in  the  Electrical  Field 

Light  Diffuser 

lh,'  i-  11.  Trimble  Manufacturing 
Company  of  Los  Angeles,  Cal.,  h:is  de 
veloped  the  light  diffuser  ihown  In  the 
ftccompanying    illustration.      Thii    de- 


DIFFUSEB   THAT    FITS    ANY    METAL    SHADI 

vice  throws  a  soft  light,  doing  away 
with  all  glare.  It  is  made  in  different 
sizes,  and  can  be  attached  to  any  metal 
shade.  The  metal  part  is  brushed- 
brass  finish,  and  the  glass  is  sanded. 


An  Industrial  Electric 
Locomotive 

An  industrial  electric  locomotive, 
which  is  provided  with  a  canopy  for 
the  trip-rider  and  which  has  a  single- 
charge  rating  of  240  ton-miles  (3.46 
t.-km.)  on  the  level,  is  being  manufac- 
tured by  the  Jeffrey  Manufacturing 
Company  of  Columbus,  Ohio.  The  bat- 
tery consists  of  63  A-10  Edison  cells, 
having  a  rated  output  of  28  kw.-hr. 
If  the  battery  is  boosted  at  the  normal 
rate  for  one  hour  in  the  middle  of  the 
ship,  it  is  claimed  that  it  will  handle 
300  ton-miles  (4.33  t.-km.).  Totally  in- 
closed    double-reduction     type     motors 


LOCOMOTIVE  ADAPTED  TO   OPERATION   DUR- 
ING LOW  TEMPERATURES 

are  used,  each  having  a  rating  of  160 
amp.  for  one  hour.  The  journal  box 
is  of  special  construction  to  take  in- 
thrust  of  the  wheels  and  axles.  A 
steel  pin  in  the  end  of  the  axle  bears 
against  a  plate  in  the  head  of  the 
journal  box,  thus  eliminating  the  wear 


between  the  wheel  hube  and  the  journal 

The  Jeffrej  company  is  also  making 
■  truck  equipped  w  11  h  ■     Ingle  motor 

with    chain    dr.ve    between    axles,    ami    B 

battery  of  69   A  I   Edison  cells,  or  48 

M.V.    '.»    Ironclad    Kxidc    cells.       One    of 

the  feature!  of  tins  truck  is  the  Lack 

Of  projecting  parts.  The  headlight  is 
set  in  the  end  frame  and  is  provided 
with  a  very  thick  lens.  This  position 
minimizes  the  chance  of  damage  and 
provides  good  light  on  the  track  ahead 
of  the  operator.  Protection  to  the 
operator  is  afforded  by  the  arrangement 
of  the  driving  end  of  the  truck.  The 
weight  of  the  truck  complete  is  2.5 
tons  (2.25  t.).  It  is  claimed  that  on 
the  average  a  performance  of  100  ton- 
miles  (144  t.-km.)  is  obtained  with  a 
single  charge  of  the  battery. 


Projector  Using  a  Gas- 
Filled  Lamp 

A  projector  for  use  in  protective 
floodlighting  and  designed  to  use  a 
gas-filled  tungsten  lamp  is  being  manu- 


FLOODLIGHTING  PROJECTOR  WITH  ADJUST- 
ABLE-DISPERSION   BEAM 

factured  and  marketed  by  the 
Luminous  Unit  Company  of  St.  Louis, 
Mo.  A  simple  focusing  arrangement 
is  provided  by  means  of  which  it  is 
possible  to  adjust  the  light  ray  from 
a  narrow  searchlight  beam  to  a  wide 
flood  of  light,  as  conditions  may  re- 
quire. By  means  of  an  external  con- 
trol it  is  possible  to  make  this  adjust- 
ment quickly.  Two  sizes  are  avail- 
able, ranging  in  capacity  from  200  to 
500  watts.  The  large  size  is  ar- 
ranged for  mounting  on  %-in.  (19- 
mm.)  pipe,  while  the  small  style  is  de- 
signed for  %-in.    (12.7-mm.)    pipe. 


Remote-Control  Switch  for 

Sign  Flasher 

A  remote-control  switch  foi  dm  with 
electric  sign  flashers  is  being  manufac- 
tured by  the  Hetts  &   licit     Corporation, 


MAGNETIC     SWITCHES    ON     TLASIIEKS 

511-513  West  Forty-second  Street,  New 
York  City.  One  of  the  advantages 
claimed  for  this  switch  by  the  manufac- 
turers is  that  it  is  impossible  to  burn 
out  the  magnet  or  center  of  the  switch. 
One  magnet  is  used  for  opening  the  cir- 
cuit and  one  for  closing.  The  contacts 
are  interchangeable  and  secured  by  one 
screw,  making  it  easy  to  introduce 
changes  in  the  flashing  order  and  to 
install  new  sectors. 


Household  Refrigerator 

Motor-driven  refrigerating  apparatus 
that  can  be  placed  on  top  of  an  ordinary 
ice  box  is  being  manufactured  by  the 
National  Self-Cooling  Machine  Company 
of  Youngstown,  Ohio.  It  consists  essen- 
tially of  a  motor  driving  a  compressor 
and  a  fan.  These  units  are  arranged 
with  unusual  compactness.   As  the  pump 


DOMESTIC    REFRIGERATING    SET 

draws  the  refrigerating  fluid  from  the 
refrigerator  into  the  radiating  coil  the 
fan  blows  air  away  from  the  coil  and 
over  the  compressor.  Thus  the  fan  does 
double  duty.     A  pressure  regulator  or 
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controller  breaks  up  the  fluid  into  a  fine 
gas  as  it  enters  the  expansion  chamber 
or  cooling  coils.  A  thermostat  regu- 
lates the  temperature  of  the  refrigera- 
tor and  is  ordinarily  set  at  38  deg.  or  40 
deg.  Fahr.  (3.3  deg.  or  4.4  deg.  C).  It 
controls  the  motor,  which  under  usual 
conditions  runs  from  three  to  six  min- 
utes in  every  hour.  The  pressure  to 
which  the  fluid  is  compressed  is  about 
60  lb.  (4.2  kg.  per  square  cm.), 
but  the  machine  has  a  factor  of  safety 
of  about  seven.  An  ice-making  attach- 
ment that  will  make  enough  ice  for  the 
general  requirements  of  the  household 
is  supplied  with  the  device.  The  refrig- 
erating fluid  is  not  inflammable  and  will 
not  support  combustion.  Furthermore  it 
is  not  poisonous  to  inhale.  The  manu- 
facturer points  out  that  the  refrigerat- 
ing unit  contains  no  chains  or  belts  and 
that  practically  all  moving  parts  oper- 
ate in  oil. 


Safety  Switches 

Fused  switches  the  current-carrying 
parts  of  which  are  inclosed  in  cabinets 
which  prevent  access  thereto  when  op- 
erating the  switch  or  re-fusing  the  cut- 
outs have  been  developed  by  the  Palmer 
Electric  &  Manufacturing  Company,  62 
K  Street,  Boston,  Mass.  From  the 
accompanying  illustration,  which  shows 
sections  of  the  different  parts  of  one 
switch,  it  may  be  seen  that  the  switch 
blades  are  carried  by  a  panel  which 
also  supports  the  fuses,  the  panel  being 
moved  up  or  down  by  a  handle  pro- 
truding through  the  cover,  thus  open- 
ing or  closing  the  switch.  When  the 
contacts  are  closed  the  current-carrying 
parts  of  the  fuses  and  the  knife  blades 
are  covered  by  a  shutter  in  the  front  of 
the  cabinet.  This  shutter  cannot  be 
opened  to  expose  the  fuses  except  by 
opening  the  switch,  in  which  position 
it  is  held  until  the  shutter  is  again 
closed.      Barriers   on    each   side   of  the 


FUSED   SAFETY    SWITCH 

panel  opening  prevent  access  to  the 
"live"  parts  when  the  contacts  are  open. 
With  this  construction  it  is  obvious  that 
when  the  switch  is  open  the  fuse  ter- 
minals must  be  "dead,"  as  the  shutter 
positively  interlocks  with  the  switch 
handle.     When   the   fuses   are   exposed 


the  barriers  at  each  side  of  the  panel 
opening  effectively  prevent  access  to 
any  energized  part. 


Temperature  Indicators  for 
Electrical  Apparatus 

Temperature  indicators  have  been  de- 
veloped by  the  General  Electric  Com- 
pany of  Schenectady,  N.  Y.,  which  when 
used  in  conjunction  with  temperature 
coils  in  electrical  apparatus  afford  a 
convenient  and  rapid  means  of  indicat- 
ing continuously  at  the  switchboard  the 
temperature  of  various  portions  of  the 
windings  of  electrical  apparatus  under 
various  conditions.  The  indicator  is  a 
direct-current  differential  indicator 
with  three  terminals.  Its  operation  de- 
pends on  the  variation  of  resistance  of 
a  copper  resistor  placed  in  a  slot  of  the 
machine  stator  in  contact  with  the  in- 
sulation of  the  winding,  or  in  any  loca- 


TEMPERATURE    INDICATOR   MOUNTED   ON 
SWITCHBOARD 

tion  external  or  internal  where  the  re- 
sistor may  be  protected  from  the  con- 
ductors by  suitable  insulation.  Four 
temperature  coils  are  used  on  machines 
rated  at  500  kva.  to  3125  kva.,  two  of 
the  coils  being  considered  as  spares. 
Above  3125  kva.  six  coils  are  used, 
three  of  which  are  spares. 

One  of  the  windings  of  the  tempera- 
ture indicator  is  in  series  with  a  coil 
of  manganin,  having  a  resistance  equal 
to  that  of  the  temperature  coils  (usually 
at  80  deg.  C.)  The  other  winding  is 
in  series  with  the  temperature  coil 
itself.  When  the  temperature  in  the 
upper  coil  rises,  the  current  in  the 
branch  of  the  circuit  including  the  tem- 
perature coil  decreases,  causing  a  cor- 
responding deflection  toward  the  higher 
temperature  end  on  the  indicator  scale. 
The  reverse  action  occurs  when  the  tem- 
perature of  the  temperature  coil  falls. 
The  scale  of  the  standard  instrument 
has  a  range  of  20-120  deg.  Fahr.,  or 
0-90  deg.  C,  marked  in  1-deg.  divisions. 

The  temperature  coils  are  made  of 
copper  wire  wound  in  a  thin  form  and 
pressed  flat  so  as  to  be  non-inductive. 


Terminal  boxes  are  provided  for  attach- 
ing to  each  machine.  Above  each  ter- 
minal box  is  a  protective  device  which 
protects  the  operators  and  the  ap- 
paratus in  case  a  coil  becomes  grounded 
to   the   power  winding.      The   protective 
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WIRING  PLAN  OP  TEMPERATURE  INDICATOR 

equipment  consists  of  six  pairs  of  film- 
disk  cut-outs  supported  by  spring  clips 
with  a  grounding  connection  between 
them,  the  spring  clips  being  connected 
to  the  terminals  of  the  coil.  Abnormal 
pressure  between  the  temperature  coil 
and  ground  breaks  down  the  corre- 
sponding film  and  thus  brings  that  par- 
ticular circuit  to  ground  potential. 

To  permit  compensating  for  varia- 
tions in  the  voltage  of  the  supply  cir- 
cuit a  variable  resistance  with  a  dial 
switch  and  index  is  furnished.  A  sin- 
gle-pole, single-throw  pole  button  test 
switch  is  provided  on  the  indicator 
board  to  connect  the  resistance  in  muli- 
ple  with  any  of  the  temperature  coils. 
If  the  outfit  is  in  proper  working  order 
when  this  is  done,  the  indicator  will 
show  a  reduction  in  reading. 

Special  three-point  receptacles  and 
plugs  are  used  to  permit  transferring 
the  connections  of  the  temperature  in- 
dicator to  any  of  the  coils  in  the  ma- 
chine winding.  The  center  point  of 
each  plug  is  made  shorter  than  the 
other  two,  so  that  the  circuit  is  broken 
before  the  instrument  is  disconnected 
from  the  coil. 


Soldering  Iron 

A  copper-pointed  soldering  iron  which 
is  heated  by  the  contact  resistance,  with 
two  carbon  electrodes,  or  more  spe- 
cifically by  the  white  heat  produced  at 
the  electrode  tips,  is  being  manufac- 
tured by  the  Clemens  Electrical  Cor- 
poration of  Buffalo,  N.  Y.  The  copper 
point  is  brought  in  contact  with  the 
electrodes  by  releasing  a  catch  on  the 
spring.  The  iron  may  be  heated  ready 
for  use  in  less  than  two  minutes,  it  is 
claimed.  The  outfit  is  designed  for 
tinning,  running  of  seams  and  solder- 
ing of  low-fusing  metals  such  as  zinc 


ELECTRODE-HEATED   SOLDERING   IRON 

and  lead.  Two  sizes  are  put  out,  one 
requiring  60  watts  and  the  other  150 
watts.  Any  special  pointed  copper  can 
be  attached  to  this  soldering  iron.  To 
heat  these  irons  only  5  to  7  volts  is  used, 
transformers  being  provided  to  give 
this  low  voltage. 
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(  HR1STI  \  \  r  BR<  >V»  N,  foi  i  number 
«  Hi,  the  w  ■  tei  n  Blectrlc  <  !om- 
pans  and  later  .it  the  Edison  Laboratory, 
is  now  chief  engineer  foi  the  Am 
\  i;.i\  Equipment  Company  and  the  Gen- 
,•1  .ii  » iptlcul  i  lompanj .  and  will 
the  developmenl  ol  X  ray,  high-frequency 
and  scientific  apparatus, 

THE  PACKARD  ELECTRIC  <  '<  >MP  \N  V. 
i,   Ohio,   at    a    recent    meeting   oi    >n- 
named    the    following    offli  i  i       tor 
the   coming    year:      President,    N      \     V7ol 
cott ;    vice-president,    Charles    Pllllui 
retary,   u    E    Gorton;  treasurer,  N.  A,  Wol 
cott      Mr.    Woii'i'it,   tiu'   new   president,   has 
i  Boclated   with   the    Packard   organi- 
sation in  the  position  of  treasurer  for  the 
last  fourteen  years.     No  Immediate  change 
in    the    company's    policy    is    contemplated 
i>>-  the  n.'w  officers. 

FRANCIS  C.  SHENEHON,  for  the  last 
eight  years  dean  of  the  College  of  Engi- 
g  of  the  University  of  Minnesota  and 
head  professor  of  civil  engineering,  has 
opened  offices  m  the  New  Metropolitan  Bank 
Building,  Minneapolis,  and  will  give  his  en- 
tire attention  to  ins  practice  as  a  consulting 
hydraulic  engineer.  Mr.  Shenehon  will  spe- 
cialise in  water  power,  water  supply.  Sewer- 
age anil  sewage  disposal,  river  improve- 
ments, docks  and  terminals,  Hood  control 
ami  drainage.  He  will  also  give  attention 
to  settlement  of  engineering  controversies 
and  act  as  counsel  in  litigation  involving 
engineering  matters. 

THE  PACKARD  ELECTRIC  COMPANY, 
Win  en.  Ohio,  has  purchased  a  group  life 
insurance  contract  which  insures  the  life  of 
every  employee  for  the  amount  of  one 
seat's  salary.  The  insurance  increases 
With  salarv  increases  and  also  provides  an 
increase  of  $100  for  each  year  of  service 
after  Dec.  1.  1916,  with  a  maximum  in- 
crease of  $500.  The  premiums  are  paid 
wholly  by  the  company  and  have  no  bear- 
ing whatever  on  any  of  the  welfare  ac- 
tivities of  the  employees  themselves.  The 
benefits  derived  from  this  insurance  feature 
are  in  addition  to  those  provided  for  by  the 
Ohio  compensation  law.  In  addition  to  the 
distribution  of  the  insurance  policies  those 
employees  who  have  been  with  the  company 
for  five  years  or  more  received  bonuses, 
the  size  of  the  bonus  being  governed  by  the 
number  of  years  each  recipient  had  been 
connected    with  the   company. 

WESTINGHOUSE  COMPANY  ERECTS 
BUILDING  FOR  BACHELOR  EM- 
PLOYEES.— In  connection  with  the  work- 
ing out  of  plans  to  better  in  every  way 
possible  the  working  and  living  conditions 
surrounding  its  employees  the  Westing- 
house  Electric  &  Manufacturing  Company 
has  just  completed  the  erection  of  a  build- 
inn  at  East  Pittsburgh  for  housing  bach- 
elor workmen.  This  building,  which  has 
been  christened  Hill  Lodge,  is  two  stories 
high  in  front  and  three  in  the  rear  and  is 
designed  to  accommodate  130  men  besides 
the  steward  and  his  assistants.  All  the 
rooms  except  six  will  accommodate  four 
men,  and  each  is  equipped  with  a  single 
hod  for  each  man,  a  table  and  chairs.  The 
other  rooms  are  equipped  for  two  men  each. 
Bedding  and  towels  are  furnished  by  the 
company.  Kitchen,  pantry,  storeroom  and 
dining  room  large  enough  to  seat  all  the 
boarders  at  one  time  are  in  the  basement. 
Adjacent  to  the  dining  room  are  compart- 
ments in  which  each  man  may  place  his 
dinner  pail,  so  that  it  may  be  cleaned  ana 
left  ready  for  the  next  morning.  Break- 
fast and  dinner  are  served  every  day,  and 
the  mid-dav  meal  on  Saturdays  and  Sun- 
da  vs.  in  the  dining  room.  On  the  other 
da'vs  lunches  are  taken  out  in  the  dinner 
pails.  In  the  basement  are  also  the  living 
quarters  of  the  superintendent  and  his  as- 
sistants. The  entrance  room,  office,  lava- 
tories and  shower  baths  are  on  the  first 
lloor.  The  building  is  steam-heated  and 
fire  protection  is  afforded.  Four  large 
porches  provide  ample  space  for  the  men 
to  gather  to  enjoy  the  outdoor  air.  Em- 
ployees are  assigned  to  the  lodge  by  the 
emplovment  department  of  the  company 
upon  request.  A  nominal  weekly  charge  is 
made  for   the   accommodations   furnished. 
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London  house,  imth  as  buying  agent  for 
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American  manufacturers,  it  handles  ma- 
chlnery  and  electrical  supplies  and  con- 
ducts a  general  export  commission  busi- 
ness. 
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ANCHORS.— The  W.  M.  Matthews  & 
Brother  Company  of  St.  Louis,  Mo.,  is  dis- 
tributing a  folder  descriptive  of  its  "Scru- 
lix"  anchors. 

MOTORS. — The  Universal  Motor  Com- 
pany, Oshkosh,  Wis.,  is  distributing  a 
mailer  descriptive  of  its  Universal  4-kw. 
generator  set. 

GRINDERS. — The  Stow  Manufacturing 
Company  of  Binghamton,  N.  Y.,  is  dis- 
tributing a  folder  descriptive  of  its  grinders 
and  portable  tools. 

STOVES. — The  Allmur  Manufacturing 
Company,  Marion,  Ind.,  has  prepared  a 
leaflet  descriptive  of  its  Allmur  automatic 
electric  cook  stove. 

REDMANOL. — The  Redmanol  Chemical 
Products  Company,  636  "West  Twenty-sec- 
ond Street,  Chicago,  has  prepared  a  bulletin 
descriptive  of  its  Redmanol  molding  com- 
pounds, impregnating  liquids  and  trans- 
parent  Redmanol. 

EXPANSION  JOINTS. — The  Ross 

Heater  &  Manufacturing  Company,  Inc., 
of  Buffalo,  N.  Y.,  is  distributing  a  folder 
descriptive  of  its  crosshead-guided  expan- 
sion joints,  for  high  or  low  pressure,  high 
or  low  temperature. 

GLASSWARE. — "Street-Lighting  Glass- 
ware" is  the  title  of  a  new  bulletin  recently 
prepared  by  the  Gleason-Tiebout  Glass 
Company  of  Brooklyn,  N.  Y.  The  bulletin 
presents  a  new  departure  in  illustrating 
this  type  of  glassware  by  printing  it  in  imi- 
tation of  blueprints. 

LAMPS. — The  Westinghouse  Lamp  Com- 
pany of  New  York  City  has  prepared  a 
book  of  engineering  data  on  incandescent 
lamps  to  supersede  all  data  books  of  prior 
dates.  This  company  has  also  prepared 
an  incandescent-lamp  data  book  for  agents 
and  purchasers.  Price  schedules  of  large 
Mazda  and  metallized  filament  lamps  are 
also  given. 

ELECTRICAL  EQUIPMENT. — The  Gen- 
eral Electric  Company,  Schenectady,  N.  Y., 
has  issued  bulletins  on  the  following  sub- 
jects :  Electrical  equipment  for  heating 
industrial  ovens,  individual  vehicle  taper 
charging  set  with  automatic  panel,  "Tun- 
gar"  rectifier,  temperature  indicators, 
aluminum  lightning  arresters  for  alternat- 
ing-current circuits,  ventilated  commutat- 
ing-pole  railway  motor,  type  G.W.  203 — P, 
index    to    descriptive    bulletins    and    sheets. 

SYNCHRONOUS  MOTORS. — A  bulletin 
explaining  the  characteristics,  the  uses  and 
the  advantages  of  synchronous  motors  in 
comparison  with  induction  motors  has  been 
prepared  by  the  Electric  Machinery  Com- 
pany, Minneapolis,  Minn.  It  gives  photo- 
graphic reproductions  of  machines  illus- 
trating practical  applications  of  motor  drive. 
The  subject  of  power  factor  and  power- 
factor  correction  is  explained  in  a  simple 
and  understandable  wTay.  Charts  showing 
the  operation  of  certain  sizes  of  syn- 
chronous motors  on  systems  of  lagging 
power  factor  are  given. 
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THE    SHEPHERD  RUST   COMPANY    of 
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with  a  capital  stock  of  $76,1 to  manu- 
facture    lighting    fixtures.       The    company 

work:    are  located  at    \1   Weal    Market  Street, 
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HOLLOWAY,  BENTZ  i  COMPANY  of 
New  fork,  N.  v.,  have  been  chartered  with 

a   capital   stock   of   $6,1 to  do  a    gi  m  ral 

electrical  business.     The  Incorporatoi     an 
Charlea    B.    Bents,    Russell    c    Bents    and 

Walter    A      Van    Ness. 

THE  WAGNER  ELEVATOR  COMPANY 
of  New  York,  N.  v..  has  been  Incorporated 
by  Mahnus  Tornquist.  Frederick  wagner 
and  Gustave  Lienhard  The  company  is 
capitalized  at  $3,000  and  proposes  to  In- 
stall elevators,  pumps  and  motors. 

THE  HURLBURT  GASOLINK  ENGINE 
COMPANY  of  New  York,  N.  Y.,  has  been 
incorporated  by  G.  P.  Hurlburt,  Louis  M. 
Killer  and  Herbert  H.  Maass.  The  com- 
pany is  capitalized  at  $5,000  and  proposes 
to  manufacture  motors,  turbine  engines, 
etc. 

THE  DUGAN-POERST  ENGINEERING 
COMPANY,  Twenty-second  Street,  Bay- 
onne,  N.  J.,  has  been  incorporated  by  John 
J.  Foerst,  J.  E.  and  John  J.  Dugan.  The 
company  is  capitalized  at  $25,000  and  pro- 
poses to  do  a  general  electrical  engineering 
business. 

A.  SHEMEL  &  COMPANY  of  New  York, 
N.  Y.,  has  filed  articles  of  incorporation 
with  a  capital  stock  of  $30,000  to  deal  in 
electrical  supplies  and  machinery.  The  In- 
corporators are :  M.  Zucker,  M.  S.  Hoham 
and  A.  Shemel,  11  West  113th  Street,  New 
York,    N.    Y. 

THE  PERMALIFE  STORAGE  BAT- 
TERY COMPANY  of  Poughkeepsie,  N.  Y., 
has  been  incorporated  with  a  capital  stock 
of  $1,000,000  to  manufacture  storage  bat- 
teries and  electrical  machinery.  The  in- 
corporators are :  E.  P.  Sheehy,  E.  T.  Cof- 
fin  and   G.    Pagnani. 

THE  OIL  FIELD  WATER,  LIGHT  & 
POWER  COMPANY  of  Cushing,  Okla.,  has 
been  organized  with  a  capital  stock  of 
$250,000  for  the  purpose  of  furnishing  elec- 
tricity for  lamps  and  motors  in  Drum- 
right,  Cushing,  Yale,  Stillwater  and  other 
towns  in  this  vicinity. 

THE  NORTHWESTERN  IOWA  POWER 
COMPANY  of  Clermont,  Iowa,  has  been 
incorporated  with  a  capital  stock  of  $750,- 
000  for  the  purpose  of  developing  a  water 
power  plant.  The  officers  are :  Christian 
Miller,  president,  and  Howard  C.  Runyeon, 
secretary,  both  of  Clermont. 

THE  AIR  ENGINEERING  COMPANY, 
225  Main  Avenue,  Passaic,  N.  J.,  has  been 
chartered  with  a  capital  stock  of  $25,000 
to  carry  on  a  general  electrical  engineer- 
ing business.  The  incorporators  are :  Ed- 
ward T.  Moore,  Thomas  Foxhall  of  Passaic, 
and  John  H,  Thomas  of  Belleville,  N.  J. 

THE  NATIONAL  ELECTRIC  VEND- 
ING COMPANY  has  filed  articles  of  in- 
corporation under  the  laws  of  the  State  of 
Delaware  with  a  capital  stock  of  $500,000 
to  manufacture  and  sell  automatic  vending 
machines.  The  incorporators  are :  Leon- 
ard L.  Cowan,  R.  Montgomery  and  B.  F. 
Cowan  of  Chicago,  111. 

THE  KANSAS  LIGHT  &  POWER  COM- 
PANY of  Augusta,  Me.,  has  filed  articles  of 
incorporation  under  the  laws  of  the  State 
of  Maine  with  a  capital  stock  of  $100,000. 
to  acquire,  install  and  operate  electric-light 
and  power  plants,  etc.  The  incorporators 
are  H.  A.  Carmichael  of  Duluth,  Minn.  ; 
R.  W.  Ferris  and  L.  J.  Coleman  of  Au- 
gusta, Me. 

THE  CHEYENNE  VALLEY  LIGHT  & 
POWER  COMPANY  of  Valley  City,  N.  D.. 
has  been  incorporated  with  a  capital 
stock  of  $50,000  by  K.  G.  Schmidt  of 
Grand  Forks ;  R.  M.  Stee  of  Dazey  and 
L.  C.  Thomas  of  Fargo.  The  company  pro- 
poses to  erect  electric  transmission  lines 
and  supply  electricity  in  Cheyenne  Valley, 
including    Dazey,    Sanborn    and    Rogers. 
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New  England  States 

BURLINGTON,  VT. — Owing  to  the  ex- 
cessive cost  of  coal  the  commissioners  of  the 
municipal  electric-light  plant  are  consid- 
ering purchasing  energy  from  the  Burling- 
ton Light  &  Power  Company  to  operate 
the    municipal    system. 

BOSTON,  MASS.— The  Boston  Elevated 
Railway  Company  has  awarded  a  contract 
to  the  Union  Switch  &  Signal  Company 
for  signal  apparatus  to  be  installed  in  the 
Dorchester  subway  extension  of  the  Bast 
Boston  subway.  The  equipment  will  in- 
clude double  impedance  bond  layouts, 
track  transformers,  automatic  train  stops, 
style   L,    three-lens   light   signals,    etc. 

CAMBRIDGE,  MASS.— Steps  have  been 
taken  by  the  residents  of  Riverbank  Court, 
Technology  and  others  to  secure  the  ex- 
tension of  the  ornamental  lighting  .system 
from  Lafayette  Square  to  the  Harvard 
Bridge. 

CHELSEA,  MASS.— The  Edison  Electric 
Illuminating  Company  of  Boston  has  peti- 
tioned the  Board  of  Aldermen  for  permis- 
sion to  lay  underground  conduits  and 
cables  on  Crescent  Avenue,  between  East- 
ern  Avenue  and  Mill   Street. 

DUNSTABLE,  MASS.  —  Arrangements 
are  being  made  by  the  Connecticut  River 
Valley  Power  Company  to  extend  its  elec- 
tric transmission  lines  to  Dunstable  to  es- 
tablish an  electrical  service  in  the  town. 
The  Tyngsboro  Electric  Light  Company 
now  furnishes  electricity  here. 

FRANKLIN,  MASS.— Right  of  way  is 
being  secured  by  the  Union  Light  &  Power 
Company  of  Franklin  for  the  erection  of 
a  high-tension  transmission  line  from  Fox- 
boro  to  North  Attleboro.  Additional 
power  is  needed  to  meet  the  demands  in 
North    Attleboro. 

MILFORD,  MASS.— The  Mllford  &  Ux- 
bridge  Street  Railway  Company  expects  to 
place  contracts  for  two  750-kw.  rotary  con- 
verters and  one  300-kw.  rotary  converter 
with  transformers  and  switchboards  in  the 
near  future. 

PLYMOUTH,  MASS. — Preparations  are 
being  made  by  the  Plymouth  Electric  Light 
&  Power  Company  to  establish  a  switch- 
ing station  near  West  Ponds,  where  the 
circuits  of  the  company  branch  out  to 
Middleboro,  Chiltonville,  the  Cape  Cod 
Canal  and  Marion.  A  private  telephone 
line  is  to  be  erected  from  the  power  plant 
to  switching  station. 

SHELBURNE  FALLS,  MASS.— The  New 
England  Power  Company  has  petitioned 
the  Board  of  Gas  and  Electric  Light  Com- 
missioners for  permission  to  issue  $4,- 
000,000  in  additional  capital  stock  and 
$3,000,000  in  bonds,  the  proceeds  to  be  used 
for  extensions  and  improvements  to  its 
property.  The  company  operates  through 
western  Massachusetts  and  southern  Ver- 
mont and  distributes  electricity  as  far 
south  as  Woonsocket,  R.  I. 

SOMERVILLE,  MASS.— The  installation 
of  an  ornamental  lighting  system  on  High- 
land Avenue,  between  Central  and  Cedar 
Streets,    is   under   consideration. 

WESTFIELD,  MASS.— The  Westfield 
Power  Company  has  closed  its  electric  gen- 
erating plant  and  will  purchase  energy  from 
the  Municipal  Light  Department  during  the 
summer. 

PROVIDENCE,  R.  I.— The  City  Council 
has  granted  the  Providence  Telephone 
Company  permission  to  construct  under- 
ground conduit  extensions  in  Walnut  and 
Burrill  Streets. 

NEW  HAVEN,  CONN.— Work  has  begun 
on  the  erection  of  an  addition  to  the  power 
house,  41  ft.  by  42  ft.,  one  story,  at  the 
local  plant  of  the  American  Steel  &  Wire 
Company   on    Fairmount   Avenue. 

SEYMOUR,  CONN.— The  Seymour  Elec- 
tric Light  Company  has  petitioned  the 
Public  Utilities  Commission  for  permission 
to  lease  the  property  of  the  Beacon  Falls 
Electric   Company. 
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Middle  Atlantic  States 

BUFFALO,  N.  Y. — The  City  Council  has 
indorsed  a  bill  which  would  create  a  State 
hydroelectric  commission,  similar  to  that 
of  the  Province  of  Ontario.  The  bill  also 
provides  for  the  development  of  power  at 
Niagara  Falls,    N.    Y.,    by   the   State. 

CORFU,  N.  Y. — The  residents  of  the  vil- 
lage of  Corfu  have  voted  to  install  an 
electric-lighting  system. 

FREDONIA,  N.  Y. — Extensions  and  Im- 
provements involving  an  expenditure  of 
$120,000  contemplated  by  the  Niagara  & 
Erie  Power  Company  have  been  approved 
by  the  Public  Service  Commission.  The 
work  will  include  the  extension  of  the 
Fredonia  distribution  system  (4000  volts) 
to   the   east   line   of  Pomfret   and   to   Sheri- 


dan. The  Angola  system  will  be  extended 
to  the  towns  of  Evans  and  Hamburg. 
The  Gardenville  substation  will  be  equipped 
to  furnish  22,000  volts  to  the  street-light- 
ing system  and  to  the  distribution  system 
of  the  Depew  &  Lancaster  Light,  Power  & 
Conduit  Company.  A  4000-volt  distribu- 
tion line  will  be  erected  from  the  sub- 
station on  the  grounds  of  the  Atlas  Cru- 
cible Steel  Company  to  the  municipal 
power    plant    of   Dunkirk. 

LE    ROY,     N.     Y. — The    LeRoy    Eli 
Porcelain    Company    has    awarded    contract 
for   four   new   kilns  and  other  equipment  to 
increase    the   output   of    its    plant. 

NEW  YORK,  N.  Y.— The  Interborough 
Rapid  Transit  Company  will  install  at  Its 
Seventy-fourth  Street  station  a  new  00.- 
000-kw.  generating  unit,  consisting  of  a 
high-pressure  and  two  low-pressure  tur- 
bines, each  coupled  to  a  generator.  The 
e<|uipment  will  be  furnished  by  the  West- 
inghouse  Electric  &  Manufacturing  Com- 
pany. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  the  Board  of  Water  Supply, 
twenty-second  floor,  Municipal  Building, 
New  York  City,  until  July  10,  for-  fitting 
up  a  chemical  and  bacteriological  larjora- 
tory,  including  the  furnishing  and  install- 
ing of  fixtures,  piping  and  lighting,  venti- 
lating and  drainage  systems.  The  labora- 
tory is  located  in  the  lower  gate  chamber 
of  Ashokan  reservoir  in  the  town  of  Olive, 
Ulster  County.  Drawings,  etc.,  may  be 
obtained  at  the  office  of  the  secretary  upon 
deposit  of  $10  for  each  pamphlet.  Further 
information  may  be  obtained  at  the  office 
of  the  principal  assistant  engineer  at  the 
above   address. 

JERSEY  CITY,  N.  J. — The  Delaware. 
Lackawanna  &  Western  Railroad  Company 
is  planning  to  build  a  new  boiler  plant  in 
connection  with  the  roundhouse  and  shops 
to  be  erected  on  Sixteenth  Street.  The  cost 
of  the  proposed  work  is  estimated  at 
$50,000. 

LIVINGSTON,  N,  J. — At  an  election  held 
recently  the  proposal  to  install  a  street- 
lighting  system  was  carried. 

NEWARK,  N.  J. — The  Board  of  Free- 
holders has  approved  a  fund  of  $25,000  in 
addition  to  the  recent  appropriations,  total- 
ing about  $165,000,  for  improvements  and 
new  equipment  for  the  power  plant  at  the 
Essex   County   Hospital  at  Overbrook. 

ROSELAND,  N.  J. — Bids  will  be  received 
by  the  committee  on  street  lighting  until 
July  13  for  lighting  the  streets  of  the  bor- 
ough. The  plans  provide  for  32  lamps. 
E.  Oscar  De  Camp  is  borough  clerk. 

SOUTH  RIVER,  N.  J. — Plans  are  being 
considered  by  the  Borough  Council  and  the 
Board  of  Public  Works  for  increasing  the 
output  of  the  municipal  electric-light  plant. 

TRENTON,  N.  J. — Work  has  begun  on 
the  construction  of  the  proposed  new  plant 
of  the  Imperial  Porcelain  Works  of  Tren- 
ton near  Neptune  City.  The  buildings  will 
be  130  ft.  by  250  ft.,  and  50  ft.  by  150  ft.. 
and  will  be  used  for  the  manufacture  of 
electric  porcelain  goods. 

TRENTON,  N.  J. — The  Delaware  &  At- 
lantic Telegraph  &  Telephone  Company  is 
planning  to  erect  new  trunk  lines  to 
Wrightstown,  the  site  for  the  United  States 
Army  Department.  A  large  local  exchange 
station  will  be  installed,  equipped  with 
about  10  switchboards  and  auxiliary  appa- 
ratus. An  electric-lighting  system  will  be 
installed   at   the   camp. 

BEAVER  FALLS,  PA. — Plans  have  been 
submitted  to  the  City  Council  by  W.  G. 
Westphal,  illuminating  engineer  of  the 
Duquesne  Light  Company  of  Pittsburgh, 
for  the  installation  of  an  ornamental  light- 
ing system  on  Seventh  Avenue. 

BENTON,  PA. — Application  has  been 
made  to  the  Public  Service  Commission  by 
the  Benton  Hydro-Electric  Company  for 
permission  to  issue  $75,000  in  bonds  for 
improvements,   etc.,   to  its  system. 

ORRTANNA,  PA. — The  Orrtana  Electric 
Light  &  Power  Company  has  applied  to 
the  Public  Service  Commission  for  permis- 
sion to  issue  $11,000  in  capital  stock,  the 
proceeds  to  be  used  for  improvements. 

PHILADELPHIA,  PA. — Plans  are  being 
considered  by  Baugh  &  Son  Company, 
manufacturer  of  chemicals,  oils,  etc.,  for 
the  construction  of  an  addition  to  its  en- 
gine plant  at  its  works  on  the  Morris  Street 
wharf. 

PHILADELPHIA,       PA.— Contract       has 


been  awarded  by  the  Philadelphia  Electric 
Company  to  the  John  u.  Wiggins  Company 
of  Philadelphia  for  the  construction  of  an 
addition  to  Its  substation  on  Schuylkill 
Avenue. 

PHILADELPH1  \.       PA      Contract      has 
warded    by    «'     .v    n.    Barnett,    1078 
Frankford   Avenue,    Philadelphia,    manufac- 
turer of  files,  for  the  construction  of  a  new 
boiler  plant,  30  ft.  by  70  ft  high, 

al    their   factory. 

PHILADELPHIA,  PA.  The  Penn  Chem- 
ompany  has  awarded  a  contract  to 
Nickson,  Duggan  <v  Company  of  Philadel- 
phia, for  construction  of  a  power  house, 
10  ft  by  ioo  ft.,  to  be  erected  al  >■ 
I  oi  the  new  plant  I 
mated  at  about  $75,000. 

PHILADELPHIA,  PA.— The  M.  .1  I 
Construction  Company,  Johnson  Building, 
Cincinnati,  Ohio,  has  been  awarded  the 
contract  for  the  construction  of  an  elec- 
tric power  plant,  100  It.  by  250  ft.,  at  the 
League  Island  Navy  Yard.  Philadelphia, 
Also  for  the  construction  of  a  similar  plant 
at  Norfolk,  Va. 

PHILADELPHIA,  PA.— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C, 
until  June  25  for  an  electric-lighting  sys- 
tem for  the  structural  shop  at  the  navy 
yard  at  Philadelphia.  Drawings  and  speci- 
fications (No.  2415)  can  be  obtained  on 
application  to  the  bureau  or  the  command- 
ant of  the  navy  yard  named. 

PHILADELPHIA,  PA.— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
July  2  for  a  ventilating  system,  Including 
blowers,  motors,  plenum  chambers,  venti- 
lators, air  ducts  and  accessories,  in  build- 
ing 17,  at  the  United  States  Navy  Yard, 
Philadelphia,  Pa.  Drawing  and  specifica- 
tion (No.  2424)  may  be  obtained  on  appli- 
cation to  the  bureau  or  to  the  command- 
ant  of   the   navy   yard   named. 

PITTSBURGH,  PA.— Plans  have  been 
filed  by  the  Duquesne  Light  Company  for 
improvements  to  its  building  at  Broad  and 
Beatty   Streets,    to   cost  about   $17,000. 

WEST  CHESTER,  PA.— The  Philadelphia 
Suburban  Gas  &  Electric  Company,  it  is 
reported,  has  purchased  the  coal  yards  of 
Isaac  H.  Bailey,  adjoining  its  property  in 
West    Chester. 

WILLIAMSTOWN,  PA.— The  Lykens  Val- 
ley Light  &  Power  Company  has  filed  notice 
of  an  issue  of  $11,000  in  bonds,  the  proceeds 
to  be  used  for  improvements. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C, 
until  June  23  for  construction  of  addition 
to  the  nautical  instrument  repair  shop,  in- 
cluding electrical  work,  at  the  Naval  Ob- 
servatory, Washington,  D.  C.  Drawings 
and  specification  (No.  2409)  can  be  ob- 
tained on  application  to  the  bureau. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  as  follows:  Puget 
Sound,  Wash.,  Schedule  1250 — 72  spools  of 
silk  insulating  tape.  Various,  Schedule 
1223 — miscellaneous  seamless  voice  brass 
tubing.  Brooklyn,  N.  Y.,  Schedule  1244 — 
one  motor-driven,  24-in.  upright  drill,  one 
motor-driven  grindstone,  one  motor-driven 
back-geared,  screw-cutting  tool-room  lathe, 
one  variable-speed,  motor-driven  milling 
machine.  Charlestown,  W.  Va.,  Schedule 
1252 — eleven  36-in.  by  20-ft.  motor-driven, 
triple-geared  lathes,  four  motor-driven, 
heavy-duty,  24-in.  turret  machines.  Wash- 
ington, D.  C,  Schedule  1242— one  motor- 
driven  milling  machine.  Chelsea,  Mass. — 
Schedule  1240 — one  universal  woodworking 
machine.  Applications  for  proposal  blanks 
should  designate  the  schedule  desired  by 
number. 


North  Central  States 

MONROE,  MICH. — At  an  election  held 
recently  the  citizens  voted  to  grant  the 
Detroit  Edison  Company  a  30-year  fran- 
chise to  furnish  electricity  in  Monroe. 
Under  the  terms  of  the  franchise  the  com- 
pany will  purchase  the  municipal  electric 
plant   for   $83,300. 

ST.  JOHNS,  MICH. — Investigations  are 
being  made  by  the  Board  of  Public  Works 
with  a  view  of  enlarging  the  municipal 
electric-light  plant  and  installing  new  ma- 
chinery, at  a  cost  of  from  $30,000  to  $40,000. 

CINCINNATI.  OHIO.— Plans  are  being 
prepared  for  the  erection  of  a  substation, 
75  ft.  by  100  ft.,  for  the  Union  Gas  & 
Electric  Company.  Sargent  &  Lundy  of 
Chicago,  111.,  are  consulting  engineers. 

CINCINNATI,  OHIO.— Plans  have  been 
completed  by  Stetgner  &  Hughes,  archi- 
tects, for  the  construction  of  a  coal  bunker 
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■  pers,  lias  taken  over  the 
founarj  of  the  Rath  Aluminum  Company 
and  is  planning  to  erect  an  addition  to  the 
1""I,1"V:  u  \  u  i  e  is  presidenl  and 
general  manager. 

N"  I:s-  OHIO  The  Ohio  Steal  Producta 
Company  has  recently  contracted  with  the 
rrumbull  Public  Service  Company  for  en- 
erg]  '"  operate  Ita  local  plant.  The  capital 
stock  of  the  Ohio  steel  company  has  been 
Increased  from  $70.ooo  t<  the  pro- 

ceeds to  be  used  for  Improvements  and 

tensions    to    its    local    plant 

sri;i\,;iii'i.ii.    OHIO.— The  Ohio    I 
trie   Railway  Company,    it   is  reported     con- 
templates cxtcnilint'  its  system  from  Cincin- 
nati  to  Defiance, 

YOrXiiSTOWX.  oino. —The  Bti 
heating  plant  of  the  Mahoning  County 
Light  (  ompany  and  the  Youngstown  Heat- 
ing- Company,  both  of  Youngstown,  serv- 
ing- a  number  of  large  buildings  with  steam 
for-  heating  and  other  purposes,  has  been 
taken  over  by  the  Mahoning  &  Shenango 
hallway  &  Light  Company,  which  will 
give  the  same  service  next  winter  from  one 
of    its   own    plants. 

HENDERSON.  KY— The  City  Council 
has  adopted  an  ordinance  providing  for 
the  installation  of  an  ornamental  street- 
lighting-  system.  A  resolution  authorizing 
the  construction  of  a  new  boiler  room  for 
the  municipal  electric-light  plant  was  also 
passed. 

BLOOMFIELD.  IND.— The  capital  stock 
or  the  Indiana  Power  &  Water  Company 
I?oo  nnnen     increased     from     $200,000     to 

LAFAYETTE,  IND.— The  Northern  In- 
diana Gas  &  Electric  Company,  a  Geist 
syndicate,  is  considering  making  a  new 
offer  to  the  city  of  Lafayette  for  lighting 
the  streets  of  the  city.  The  present  con- 
tract of  the  company  with  the  citv  expires 
next  year.  The  company,  it  is  understood, 
is  preparing  to  build  a  new  plant  to  cost 
about  $200,000.  Preliminary  plans  are 
being  prepared  by  the  city  to  install  a 
plant  to  supply  electricity  for  street- 
lighting. 

ROCHESTER,  IND.— The  Citv  Council 
has  decided  to  accept  the  proposal  of  the 
United  Public  Service  Company  to  furnish 
electricity  for  pumping  the  city  water. 
The  company  will  also  operate  the  pumps. 

CHICAGO.  ILL.— The  Electric  Steel 
Company,  3100  South  Wood  Street,  contem- 
plates the  erection  of  a  two-story  brick 
addition,    66    ft.    by   100    ft.,   to   its   foundry. 

DIXON,  ILL.— The  Public  Utilities  Com- 
mission has  authorized  the  Illinois  North- 
ern Utilities  Company  to  issue  $525,000  in 
bonds.  Of  the  proceeds  $408,325  will  be 
used  for  extensions  and  improvements  and 
the  remainder  to  reimburse  the  company 
for  money  already  spent. 

GALESBURG,  ILL.— Negotiations,  it  is 
reported,  have  been  closed  whereby  the 
Galesburg  Railway,  Lighting  &  Power  Com- 
pany will  take  over  the  holdings  of  the 
Y\  einberg  Brothers  and  subsidiary  com- 
panies. Extensive  improvements  are  con- 
templated involving  an  expenditure  of 
$50,000  for  improvements  to  the  acquired 
properties.  Next  year  the  company  will 
probably  enlarge  and  develop  the  water 
power  of  Lake  Lady  Washington,  at  a  cost 
of  about  $25,000,  for  water-power  purposes. 
The  present  plans  provide  for  an  electric- 
ally driven  pumping  station  at  the  lake, 
together  with  a  pipe  line  from  the  lake  to 
the  McKinley  power  plant;  also  raising  the 
dam  to  increase  the  capacity  of  the  lake  to 
33,000.000   gal. 

EAU  CLAIRE,  WIS. — Improvements,  In- 
volving an  expenditure  of  about  $30,000,  to 
its  local  system  are  contemplated  by  the 
Wisconsin  Telephone  Companv.  Placing 
wires  underground  in  the  business  district 
is  included  in  the  proposed  work. 

MILWAUKEE,  WIS.— A  power  house,  25 
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V7ATERTOWN,  WIS. — The  Wisconsin 
Qaa  A  BUectric  Company  is  erecting  an 
electric  transmission  line  from  Okauchee  to 

Ashipium    to   Bupply    electricity    in    the    latter 

place  The  company  will  soon  start  work 
on  the  construction  of  a  transmission  line 
to  extend  several  miles  south  of  Port  At- 
kinson to  furnish  electrical  service  to  farm- 
ers   in    that    district. 

BENSON.  MINN.— At  an  election  to  be 
Inld  .Mine  29  the  proposal  to  issue  $30,000 
in  bonds  for  rebuilding  the  municipal  elec- 
tric-light plant  will  be  submitted  to  the 
voters. 

CYRUS,  MINN.— The  local  electric-light 
plant  has  been  purchased  by  the  Glenwood 
(Minn.)  Light,  Heat  &  Power  Company, 
which  has  been  granted  a  franchise  to  fur- 
nish electrical  service  in  Cyrus. 

DETROIT,  MINN.— Bids  will  be  received 
by  W.  B.  Carman,  clerk,  Detroit,  until  July 
2  for  construction  of  grade  school  building, 
separate  bids  to  be  submitted  as  follows: 
(a)  General  contract;  (b)  plumbing:  (c) 
electrical  work;  (d)  heating  and  ventilat- 
ing; (e)  temperature  regulation;  (f)  fans, 
motor  drives  and  heaters.  Copies  of  plans 
and  specifications  may  be  obtained  at  the 
office  of  Tyrie  &  Chapman,  architects. 

DULUTH,  MINN.— An  ordinance  appro- 
priating $40,000  for  the  installation  of  an 
electrically  driven  pump  at  the  Lakewood 
pumping  station  will  be  introduced  at  the 
next  meeting  of  the  City  Council. 

MONTEVIDEO,  MINN. — The  Northwest- 
ern Telephone  Company  has  purchased  a 
site  in  Montevideo  on  which  it  proposes  to 
erect  a  telephone  exchange,  to  cost  about 
$35,000. 

ST.  PAUL,  MINN.— A  preliminary  order 
has  been  passed  by  the  City  Council  pro- 
viding for  extending  the  ornamental  light- 
ing system  on  West  University  Avenue 
from  Rice  Street  to  Bedford  Street,  a  dis- 
tance of  about  5  miles. 

CORYDON,  IOWA.— A  special  election 
will  be  held  July  2  to  submit  to  the  voters 
the  proposal  to  grant  the  Southern  Iowa 
Utilities  Company  of  Mount  Avr  a  fran- 
chise   to   supply   electricity   in    Corydon. 

DEXTER,  IOWA.— The  proposal  to  grant 
an  electric-light  franchise  to  a  private 
company  was  defeated  at  a  special  elec- 
tion  held   recently. 

HAMILTON,  IOWA.— The  Keokuk  (Iowa) 
Electric  Company  is  contemplating  build- 
ing an  electric  transmission  line  and  rail- 
way between   Hamilton   and   Warsaw. 

LORIMOR,  IOWA. — The  Lorimor  Light 
&  Power  Company  has  made  arrangements 
to  secure  electricity  from  the  Creston 
(Iowa)  Electric  Light  &  Power  Comnanv 
to  operate  its  system.  The  Lorimor  Com- 
pany will  erect  an  electric  transmission 
line  through  Thayer  and  Talmage.  connect- 
ing with  the  lines  of  the  Creston  company 
at  Afton. 

MASON  CITY.  IOWA.— Arrangements 
are  being  made  by  the  People's  Gas  &  Elec- 
tric Company  to  extend  its  electrical  serv- 
ice to   Kensett   and   Northwood. 

RIVER  JUNCTION.  IOWA.— The  Iowa 
City  Light  &  Power  Company  has  applied 
for  a  franchise  to  erect  an  electric  trans- 
mission line  from  Iowa  Citv  to  River  Junc- 
tion to  supply  electricity  here. 

WATERLOO.  IOWA.— The  Board  of  Rail- 
road Commissioners  of  the  State  of  Iowa 
has  granted  the  Cedar  Valley  Electric  Com- 
pany of  Waterloo   permission  to   erect  and 


■  ■ii.iai.     .  I.,  iii,     tranamlsalon    lln<       along 

and    Upon    •  ■  i  I   ,  in    lili   I  Black     Haul. 

'  , .mil  \ ,     I'.uti,  i     i  !oun  -  i.uiii  j , 

old  <  'oiini  \ .  Cai  roll,  Hm    and  •  lalhoun 

'    oiiui  i,  tO        UPpI)      ■  !•  ■  I  i  a  II  \      for     lamp:., 

nd    motoi      In    various   i  ■  i  m  1 1 ■  and 

•  "ui  in  ii  ii  ii  i,      ti igh    which   I  (       Ini      p 

...      i.      M<  i.  ii-  i     ol     CI  rli 
eei    for  the  com  pa  nj 

ii  i  i  i;i::  I  '  .     i  i 'i  -,  .     m«  i  Bid      will    be 

received   al    thi    offii  e   ol    the  State   I  lapltol 

•  -.,11111,1     ion,    .mm  mii    City,  until     i 
for   mi  nlahlng  eleclrli 

the   \ii     oui  ipltol  Building.    Sped- 

ii  in. 1 1  ion    ii 
obtained   upon  application  to  J,    Kelly   Pool, 
•  >  i  •  tary   Sta  te   Capitol   I  lomml     Ion 
j(  ii-i.i  \.   Mi  I.— At  an  el  d  June 

for  i  hi  "ii  of  a  municipal  •  li 

plan!    waa  defeated 

as    CITY,    M'i      Blda    will    i 
celved    al     the    office    of    the    supervising 
archlti  iv    i  lepartment,    ws 

ton,    D,  •'..   until  July  2,   foi    r< 

boilers  and  furnishing  and  Installing 

flow  metei  ,  feed  watei   regulators,  el 
the    United    Stati  office    and    court 

it    Kansas  City,  Mo.    Specifications, 
etc  .  may  be  obtained  a1  •  he  aba 
at  the  office  of  the  custodian,   Kansas  City, 
Mo. 

.ST.    JOSEPH,    MO.— Work    will    In 
once  on  the  construction  of  an  addition  to 

the    power    house    of    the    St.    Jo 

iii-ai  A   rower  Company  al  Second  and  st. 

Kelix    Streets,    to    cost   about    $10,000. 

BISMARCK,  N.  D.— The  McLean  County 
Farmers'  Telephone  Company  Is  contemplat- 
ing the  erection  of  about  100  miles  of  tele- 
phone lines  at  a  cost  of  about  $10,050. 
A.  B.  Buck  of  Ruso  is  interested  In  the 
companv. 

GARRISON,  N.  D.— The  Garrison  Coal, 
Light  &  Power  Company  is  contemplating 
furnishing  electricity  for  lamps  and  motors 
in  Garrison,   Max  and  Douglas. 

OMEMEE,  N.  D.— The  installation  of  an 
electric-lighting  plant  in  Omemee  is  under 
consideration. 

HOWARD,  S.  D.— Work  has  begun  on 
the  erection  of  an  electric  transmission 
line  from  Howard  to  Winfred. 

BAYARD,  NEB. — At  an  election  held  re- 
cently the  proposal  to  issue  $4,500  in  bonds 
for  the  installation  of  an  electric-lighting 
system  was  carried. 

BEAVER  CITY,  NEB.— An  election  will 
soon  be  called  to  vote  on  the  proposal  to 
issue  $10,000  in  bonds,  of  which  the  pro- 
ceeds of  $5,000  will  be  used  for  the  munici- 
pal electric-light  plant  and  $5,000  for  water- 
works system. 

COLUMBUS,  NEB.  —  The  Columbus 
Light,  Heat  &  Power  Company,  it  is  re- 
ported, will  install  a  new  ornamental 
street-lighting    system. 

LEXINGTON,  NEB. — The  Lexington 
Mill  &  Elevator  Company,  which  owns  and 
operates  the  local  electric-light  plant,  has 
filed  an  application  with  the  State  Railway 
Commission  for  approval  of  the  erection  of 
an  electric  transmission  line  from  Lexing- 
ton to  Cozard,  a  distance  of  \%xh  miles. 

LINCOLN,  NEB. — Bids  will  be  received 
by  the  Board  of  Regents  of  the  University 
of  Nebraska,  care  of  J.  S.  Dales,  secretary, 
Station  A,  Lincoln,  until  June  25  for  the 
construction  of  a  teachers'  training  build- 
ing. Separate  bids  to  be  submitted  on 
heating,  ventilating  and  electric  wiring, 
etc.  The  cost  of  the  building  is  estimated 
at  $125,000.  Coolidge  &  Hodgden,  Corn 
Exchange  Bank  Building,  Chicago,  111.,  are 
the  architects. 

OMAHA,  NEB. — The  Nebraska  Power 
Company  has  taken  over  the  plant  and 
holdings  of  the  Omaha  Electric  Light  & 
Power  Company.  Extensions  to  the  trans- 
mission lines,  it  is  understood,  will  be 
made. 

THEDFORD,  NEB  —Negotiations,  it  is 
reported,  have  been  closed  for  the  installa- 
tion of  an  electric  power  plant  in  Thed- 
ford. 

AUGUSTA,  KAN.— Bids  will  be  received 
by  C.  W.  Hawes,  city  clerk,  until  July  2 
for  improvements  to  water-works  plant, 
separate  bids  to  be  submitted  as  follows: 
Filter  equipment — one  10-ft.  by  12-in.  filter 
unit,  including  wash-water  pump;  centrif- 
ugal pumps — one  500-gal.  per  minute,  200- 
ft.  head,  horizontal,  motor-driven  centrif- 
ugal pump;  general  contract — building  filter 
house  addition  and  pump  pit  and  laying 
3600  ft.  8-in.  cast-iron  pipe.  Black  & 
Veatch,  Interstate  Building,  Kansas  City, 
Mo.,  are  the  engineers. 

DOWNS,  KAN.— The  Solomon  Valley 
Power  Company,  it  is  reported,  has  applied 
for  permission  to  sell  its  local  power  plant 
to  A.  E.  Fitkin  &  Company  of  Chicago,  111. 
It  is  expected  that  the  plant  will  close  down 
and  that  energy  will  be  furnished  from 
Concordia. 
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GREAT  BEND,  KAN.— Bida  will  b 
ceived  by  the  Commissioners  ol  Barton 
Bounty,  Great  Bend,  until  July  L6  for  con- 
struction of  court  house  in  Greal  Bend,  in- 
cluding electric  wiring,  heating,  plumbing, 
etc.  W.  E.  Hulse  &  Company,  First  Na- 
tional Bank  Building,  Hutchinson,  are  the 
architects. 

JUNCTION  CITY,  KAN.— The  Union 
Light  &  Power  Company  is  contemplating 
the  construction  of  underground  pits  ror 
storing  coal  in  large  quantities;  :il.so  the 
installation  of  two  large  engines  to  meet 
the  increasing  demands  of  service  from 
the  plant. 

LA  CROSSE,  KAN.— Bids  will  be  re- 
ceived by  the  city  of  La  Crosse  until  June 
26  for  construction  of  brick  building, 
foundation  for  machinery  and  oil-storage 
tank.  Hydrants,  valves  and  pump  are  yet 
to  be  purchased.  The  total  cost  of  the 
work  is  estimated  at  $50,000. 

LEAVENWORTH,  KAN.— Work  has 
begun  on  improvements  to  the  power  plant 
of  the  Leavenworth  Light,  Heat  &  Power 
Company,  involving  an  expenditure  of  about 
$100,000.  The  work  will  include  the  in- 
stallation of  new  stokers,  new  cooling  ap- 
paratus, an  additional  Stirling  boiler,  a 
2000-hp.    Allis-Chalmers    turbine,    etc. 

MANHATTAN,  KAN.— The  electric  trans- 
mission line  of  the  Rocky  Ford  Milling  & 
Power  Company  is  being  extended  from 
Manhattan  to  Alma,  to  furnish  electricity 
in  the  latter  city.  The  company  has  sub- 
mitted a  proposal  to  the  towns  of  Wamego 
and  Marys  to  furnish  electrical  service. 

McPHERSON,  KAN.— The  City  Commis- 
sioners have  awarded  a  contract  to  the 
Merkel  Machine  Company  of  Kansas  City 
for  the  installation  of  new  machinery  at 
the  municipal  electric-light  plant,  at  a  cost 
of  $23,268. 

PRATT,  KAN.— The  local  electric-light 
plant  was  destroyed  by  a  tornado  on 
June  5. 

TOPEKA,  KAN.— Bids  will  be  received 
by  the  Executive  Council,  care  of  J.  T. 
Botkin,  secretary,  State  House,  Topeka, 
until  June  28  for  repairing  east  wing  of  the 
State  House,  including  flood  lighting  of 
dome,  indirect  lighting  system  for  Senate 
Chamber  and  connecting  rooms.  C.  H. 
Chandler   is   state   architect. 


ELECTRICAL     WORLD 

for     the     installation     of     an     elei  trie-light 
planl  in  Haileyville. 

KINGSTON,  OKLA.  The  Kingston  Lee 
&    Light    Company,    recently     Incorpi 

with   a    capital    -stock    of    $20, 

ported,   has   taken   over  the    Kingston   Serv- 
ice System.     George  P.  Blethen  Is  pn 
and   manager. 

BED  FORK,  OKLA.— The  town  of  Red 
Fork  is  contemplating  the  construction  of 
a  water-works  system,  to  cost  about  $20,- 
000.  New  equipment,  including  a  ga 
gine,  pump,  etc.,  will  be  required.  VV.  B. 
Kerr  is   clerk. 

BEAUMONT,  TEX— The  City  Council 
has  called  an  election  for  July  10  to  enable 
the  voters  to  pass  on  the  proposed  con- 
solidation of  the  Jefferson  County  Trac- 
tion Company,  the  Beaumont  Ti 
Company  and  the  Beaumont  Electric  Light 
&  Power  Company,  all  of  which  are  con- 
trolled by  the  Stone  &  Webster  Engineer- 
ing Corporation  of  Boston,  Mass.  Under 
the  present  plans  the  Jefferson  County 
Traction  Company,  which  operates  an  in- 
terurban  railway  between  Beaumont  and 
Port  Arthur,  a  distance  of  25  miles,  is  to 
take  over  the  two  local  companies  as  well 
as  the  property  of  the  Port  Arthur  Light 
&  Power  Company.  If  the  consolidation  is 
authorized  important  extensions  and  im- 
provements will  be  made. 

DEL  RIO,  TEX. — The  capital  stock  of 
the  Del  Rio  &  Western  Telephone  Com- 
tvuiv  has  been  increased  from  $100,000  to 
$200",000. 

STAMFORD,  TEX. — The  Hydro-Electric 
Metallic  Battery  Company,  recently  in- 
corporated with  a  capital  stock  of  $20,000. 
will  use  the  electrical  process  for  mining 
and  treating  copper  ore  in  its  mines  near 
here.  C.  L.  Pittmann  is  interested  in  the 
company. 


Southern  States 

ATLANTA,  GA. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  July  6  for  repairs  to  heating  appa- 
ratus, elevators,  etc.,  in  the  United  States 
post  office  and  court  house  at  Atlanta,  Ga. 
Specifications,  etc.,  may  be  obtained  at  the 
above  office  or  at  the  office  of  the  custo- 
dian,  Atlanta,   Ga. 

MARIETTA,  GA.— The  Glover  Machine 
Works  is  planning  to  install  a  steel  foun- 
dry and  forge  shop  to  be  operated  in  con- 
nection with  the  present  plant.  The  equip- 
ment will  include  electric  furnace,  steam 
hammers,  sand-blast  machinery,  etc. 

KNOXVILLE,  TENN.-The  City  Council 
has  authorized  an  issue  of  $100,000  in  bonds 
for  improvements  to  the  Are  apparatus  and 
the   fire-alarm   and  police-call  systems. 

ANNISTON,  ALA.— The  Southern  Man- 
ganese Company  has  awarded  contract  for 
erection  of  an  addition,  270  ft.  by  60  ft., 
to  its  plant.  The  extension  will  provide 
space  for  eight  electric  furnaces  of  type  and 
design  built  by  the  Anniston  Steel  Com- 
pany. The  initial  installation  will  include 
two  furnaces. 

ROBERTSDALE,  ALA.— The  installation 
of  an  electric-light  plant  is  reported  to  be 
under  consideration  by  the  owners  of  the 
Robertsdale  feed  mills.  Joseph  A.  Bald- 
win is  manager. 

BATON  ROUGE,  LA.— The  Yazoo  A 
Mississippi  Valley  Railroad  Company  Is 
planning  to  equip  a  roundhouse,  machine 
shop,  etc.,  at  Baton  Rouge,  at  a  cost  of 
about  $150,000. 

BATON  ROUGE,  LA.— Contract  has  been 
awarded  by  the  Yazoo  &  Mississippi  Valley 
Railroad  Company  for  construction  of  rail- 
road shops,  to  cost  $150,000.  to  T.  S.  Leake 
&  Company,  608  South  Dearborn  Street. 
Chicago,  111.  The  work  will  Include  eight 
100-ft.  stall  engine-house;  an  85-ft.  turn- 
table pit,  machine  shop  and  power  house; 
two  boilers  and  space  for  third  boiler  in 
boiler  room;  standard  double  cinder  pit 
with  Robertson  cinder  conveyor,  conveyors 
operated   by  air  from  locomotives,   etc. 

BINGER.  OKLA. — The  installation  of  an 
electric-light  plant  in  Blnger  Is  under  con- 
sideration. Robert  Baker  is  interested  In 
the   project. 

HAILEYVILLE,  OKLA.— The  City  Coun- 
cil  will,    it   is    reported,    consider   proposals 


Pacific  and  Mountain  States 

EDMONDS,  WASH. — The  City  Council 
is  considering  a  proposal  submitted  by  the 
Washington  Coast  Utilities  Company  of  Ar- 
lington for  lighting  the  streets  of  the  city. 
EVERETT,  WASH.— The  Everett  Gas 
Company,  it  is  reported,  has  applied  to  the 
County  Commissioners  for  a  franchise  to 
erect  and  operate  an  electric  transmission 
line  over  certain  roads  in  Snohomish 
County. 

PORT  ANGELES,  WASH.— Notice  of  ap- 
propriation of  4000  cu.  ft  per  second  of 
waters  from  the  Sol  Due  River,  and  north 
branch  of  the  Sol  Due,  to  be  used  for 
manufacturing,  milling  purposes  and  power 
development,  and  from  Lake  Crescent  and 
Lyre  River,  has  been  filed  by  Theodore  F. 
Rixon,  engineer,  of  Port  Angeles.  Mr. 
Rixon,  it  is  said,  proposes  to  locate  a  power 
plant  near  the  outlet  of  Lake  Crescent  and 
build  a  series  of  impounding  and  diversion 
dams. 

TACOMA.  WASH.— Plans  have  been  pre- 
pared by  Heath  &■  Gove  of  Tacoma  for  a 
new  power  plant  for  the  Kapowsin  School. 
TACOMA,  WASH. — Bids  will  be  received 
by  H  F  Gronen,  commissioner  of  llsrht  and 
water.  Tacoma,  until  July  2  for  furnish- 
ing two  lighting  feeder  panels  and  annur- 
tenances  for  installation  at  the  municipal 
substation.  Bids  will  also  be  accented  as 
a  whole  or  in  separate  items  as  follows: 
Polished  marble  switchboard,  switchboard 
material,  voltage  regulators,  disconnecting 
switches  oil  circuit  breakers,  insulated 
cables,    fiber   copper   and   busbar   copper. 

ALBANY.  ORE. — The  Oregon  Power 
Companv  has  submitted  a  proposal  to  the 
City  Council  offering  to  sell  its  water  plant 
to  the  eitv  for  $250,000.  This  offer  does 
not  include  the  electric-light  plant. 

ASTORIA,  ORE. — The  Astoria  Port 
Commission  is  planning  to  install  a  semi- 
Diesel  engine  and  electric  generating  equip- 
ment to  supply  electricity  for  lamps  and 
motors.  Fuel  oil  will  be  used.  The  cost  of 
the  plant  is  estimated  at  about  $16,000. 

GRESHAM,  ORE.— Preliminary  plans 
for  a  municipal  electric-light  plant  have 
been  filed  by  H.  3.  Stocker,  city  engineer 
of  Gresham,  with  the  State  Engineering  De- 
partment at  Salem.  The  present  plans 
provide  for  an  expenditure  of  about  $125,- 
000.     Work   will   begin    about   Sept.    1. 

MEDFORD.  ORE. — The  California-Ore- 
ron  Power  Comnany  is  contemplating  ex- 
tending its  electric  transmission  line  from 
near  Glendale  through  Riddle  to  Myrtle 
Creek. 

MYRTLE  CREEK.  ORE. — The  City 
Council  is  considering  calling  an  election  to 
submit  to  the  voters  the  proposal  to  issue 
$25,000  in  bonds  for  the  construction  of  a 
municipal  electric  power  plant. 

COVELO,  CAL. — George  Ells  is  install- 
ing: an  electric  plant  to  supply  electricity  for 
lighting   and   Irrigating   purposes. 
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i  IRI  II    K  BTT,    I  'Al.       Within    a 

ti.    Ureal    Western   Power  Company  ol  Ban 

Francisco    will    complete    its    high-ten  Ion 

line     from      Moraga     Valley 

through      Lafayette,     Happy     Valley     and 

i  with  its 
hlgh-teni  Ion  line  from  Antioch  and  Napa, 
steel  towers,  so  it.  high,  will  carry  tour 
cables, 

LOS  ANGELES,  CAL.-  The  property 
owners    and  ""    Hill    Street    be- 

Washington      and      West      Jefl 

,  rned  an  Improvement  or- 
ganization tor  the  put  "&  an 
ornamental  street-lighting  system  similar 
to  that  Which  Is  to  be  installed  on  Broad- 
way. F.  R  Feitshans  is  temporary  presi- 
dent. 

NOVATO,  CAL.— The  public  Service 
Commission    has  approved  the  sale  of  the 

v    oi    the    Novato    Ugh! 
Company,  Including  electric,  telephone  and 

Itllitj  properties  In  Novato  and  sur- 
rounding territory  in  Marin  County,  owned 
by  J.  W.  and  Albert  Cain,  to  the  Novato 
Utilities    Company. 

PORTOLA,  CAL.— The  United  States 
Smeinng  &  .Mining  Company  has  Inci 
activities  at  Five  Bear,  Iron  oyne,  ttagle 
Hill  and  other  mines  in  the  vicinity  ol 
Taylorsville  and  Genesee  and  has 
aggressive  developments  at  Native  Son, 
Austrian  Syndicate  and  other  groups.  Al  - 
rangements,  it  is  reported,  are  being  made 
by  the  company  for  the  erection  of  a  large 
power  plant  and  installation  of  reduction 
equipment. 

SANTA  BARBARA,  CAL.— Plans  have 
been  completed  by  the  Santa  Barbara  Gas 
&  Electric  Company  for  connecting  its  sys- 
tem with  the  hydroelectric  system  of  the 
Southern  California  Edison  Company.  The 
cost  of  the  transmission  line,  substation 
and  equipment  is  estimated  at  $200,000. 

MURRAY,  IDAHO. — The  Yukon  Gold 
Company  has  closed  a  contract  with  the 
Washington  Water  Power  Company  of 
Spokane,  Wash.,  to  erect  an  electric  trans- 
mission line  to  Pritchard  Creek  dredging 
ground,   near   Murray. 

SALT  LAKE  CITY.  UTAH.— The  public 
Service  Commission  has  granted  the  Salt 
Lake  &  Utah  Railroad  Company  permission 
to  construct  an  electric  railway  from 
Granger  to  Magna. 

SALT  LAKE  CITY,  UTAH.— Plans  have 
been  prepared  and  surveys  made  by  the 
War  Department  for  the  construction  of  a 
hydroelectric  power  plant  and  storage 
reservoir  in  Red  Butte  Canyon,  to  furnish 
electricity  for  lamps  and  motors  for  the 
army  post  and  water  supply  for  a  division 
of  the  army. 

CHLORIDE,  ARIZ.— Plans  have  been 
completed  by  the  Desert  Power  Company 
for  the  construction  of  a  new  transformer 
station,   to   cost   about   $12,000. 

LIVINGSTON,  MONT.— The  contract  for 
the  installation  of  an  ornamental  lighting 
system  in  the  business  district  has  been 
awarded  to  the  Montana  Power  Company, 
at  $9,000. 


Canada 

VANCOUVER,  B.  C— Steps  have  been 
taken  by  the  City  Council  to  establish  a 
municipal  electric  plant  to  furnish  elec- 
tricity for  lamps  and  motors  in  Vancouver. 
A  by-law  will  be  introduced  by  Mayor 
McBeath  to  provide  funds  for  the  investiga- 
tion, acquiring,  purchasing  and  developing 
of   water-power   sites. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
July  6,  for  elevators,  galvanized  steel, 
checkered  steel  plates,  steel  drums,  engine 
lubricators,  grease  cups,  etc.  Blanks  and 
information  relating  to  this  circular  (No. 
1150)  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  pur- 
chasing agents,  24  State  Street,  New  York 
City;  Audubon  Building,  New  Orleans,  La., 
and  Fort  Mason,  San  Francisco,  Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
June  30  for  furnishing  electric  cable  and 
wire,  phosphor-bronze  rope,  copper  rod, 
clamp  connectors,  packing  gaskets,  belt 
lacing,  etc.  Blanks  and  information  per- 
taining to  this  circular  (No.  1149)  may  be 
obtained  at  the  above  office  or  the  offices 
of  the  assistant  purchasing  agents,  21  State 
Street,  New  York  City;  Audubon  Building. 
New  Orleans,  La.,  and  Fort  Mason.  San 
Francisco,  Cal.,  and  also  from  the  United 
States  Engineer  offices  in  the  principal 
cities   throughout   the   United   States. 
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••-  ,o,\-"k'!V:,'urK'  Pa-  Ai'"-  Bled  Sept. 
-.  l.u,.  Electrically  controlled  fluid- 
actuated  operating  mechanism  for  mov- 
ing a  com  roll,,-  arum  in  opposite  direc- 
or^conttusV    ■***■*•  movement 

^  nlkrilL  w«DIC^i?P  Electric  Connector  : 
V  '  i^  *?o7J'  iA1Tll,bourne-  Pa-  App.  filed 
naaj    is.    mil.      Improvements. 

1.229.463.  Electric  Signaling  System- 
Harvey  Hubbell,   Bridgeport,  Conn.      App' 

sim»ifAu&     \°-  ,1916-      Transmits    signT 
simultaneously  to  several  stations. 

1.229.464.  Pull  Socket:  Harvey  Hubbell 
Bridgeport.  Conn.  App.  filed  Nov  29 
1916  Means  for  increasing  the  current- 
carrying  capacity  of  the  switch     curreru 

1.229,473.        Automatic     Make-and-Brfak- 

?nnICm:/?rtrick  !•    Keenan!   Denve^CoL 
App.  filed  March  30.  1916.    Improvements 

1,2wA89;i,-S^ITCH:  Alexander  J.  Loguin, 
West  Alhs.  Wis  App.  filed  Sept.  6,  1910 
?££  .e/Pec»ally  to  automatically  oper- 
re^otfcoSroL*0  be  USed   in  SySt«ms  of 

*'  mIv?30-      Meants    for    Operating    Switch 

YorirHAM8v8:  ?al|)h/'  Schoenberg,  New 
York,  N.  Y.  App.  filed  Aue  13  1915 
contact  stud  operated  by  oscillating  mem^ 
ber  and  buckling  spring. 

1,2^;L44'  Ststem  and  Apparatus  for 
Controlling  Electric  Motors;  Norman 
M^wBEi  ^"sburgh,  and  Arthur  J 
on all',^',kln|burg,  Pa.  App.  filed  Sept. 
rj'„  1916-  .  Power-actuated  drum  con- 
tro  lers  which  can  be  used  singlv  or  in 
multiple   with   others. 

1,229,566.  Switch-Point  Operator;  Rafael 
ti ^col1eqa1vNew  Oceans,  La.  App.  filed  Feb 
fvlL  -*5-u  F?r  automatically  operating 
the  switch  point  or  points  from  a  vehicle 
moving  on  a  railway  track. 

1,2»2«A57rt-  Ot^!?,  Box;  John  C.  Bovton 
and  Oris  H  Nickerson.  Cleveland,  Ohio 
App  filed  Jan.  25,  1913.  May  be  en- 
larged without  special  tools. 

1,2-19,59^J  Non-Grounded  Repeater  Sys- 
tem ;  Edward  D.  Pales.  Chicago,  HI.  App. 
filed  June  4,  1907.  Automatic  or  semi- 
automatic telephone-exchange  system  in 
which  the  automatic  switches  are  con- 
trolled through  the  medium  of  non- 
grounded  line  circuits. 

1,229,634.  Telephone  Transmitter:  Ray 
H.  Manson,  Elyria,  Ohio.  App.  filed  Aug. 
17,  1914.  Keeping  the  parts  in  proper 
adjustment. 

1,229,635  Snap  Switch;  Fredrich  W 
Marschke  and  William  A.  Marschke 
Indianapolis,  Ind.  App.  filed  Sept.  11,' 
1916.  For  electric  motors,  and  designed 
automatically  to  increase  the  electromo- 
tive force  impressed  on  the  motor  after 
the  closing  of  the  circuit. 

1.229,651.  Means  for  Attaching  Elec- 
trical   Appliances    to    Conduit    Outlet 
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Notes  on  United  Statea  Pktsnta 
lanied  on  June  l  .'.  1»17 


if. '\is  John  E  Parker,  Syraouse.  x.  ST. 
App  Died  June  19,  1911  <  londull  outlet 
box   having   an   opening   In  <>ih-  aide  and 

in.  ,i ii    i. ir  at  tachlni  a n  eleel  rlc  :> pplla nee. 

riNO     FOR       I  I  '..'. 

Dun  Klaa  Slxma.  Brooklj  a,  N,  v. 
App      Bled     u  ■  i  i        Externallj 

threaded  bushing,  which  may  i»-  used 
with  or  without  Internal  threada  to  ooaol 
with  threadi  on  the  conduit 
1,229,670.  Starting  Switch;  Alexander 
K.  Sutherland,  New  Britain,  Conn.  App 
filed  Maj  LI,  L916.  Handle  la  slightly 
icted  to  permit  moving  from  on.-  po 
altlon  to  anothi  i 

1,229,689.  CURRENT       TRANSFORMING       AND 

iahati-s  ;  .Julius  B.  Wantz 
Chicago,  in  App.  Died  Nov.  5,  1914.  A 
rotary  member  carrying  current-conduct- 
ing membera  adapted  to  co-operate  with 

stationary    shoes. 

1,1         HlOH    1  '..i  i:\TIAl. -MEASURING   De- 

\mk.  Jamea  C.  Armor,  Ingram,  Pa.  App. 
filed  April  30,  1915.  Spark  gap  in  mul- 
tiple with  one  of  several  condensers  to 
prevent  undue  voltage  strains  or  surges. 
1,229,700.  Electric  Welding  Process; 
Carl  B.  Auel,  Wilkinsburg,  Pa.  App.  filed 
Dec.  10,  1914.  For  joining  thin  sheets 
and    ribbons   of   metals. 


1,229,231 — Lamp-Locking  Base 


1,229,703.  Latching  Device;  Harold  G 
Baxter,  Wilkinsburg,  Pa.  App.  filed  June 
9.  1914.  To  prevent  knife  blade  from 
becoming  accidentally  disengaged  from 
contact  members. 

1,229,709.  Springless  or  Floating  Sus- 
pension for  Vehicles  ;  Giuseppe  Bravi 
Allentown.  Pa.  App.  filed  Nov.  29,  1915. 
Movable  members  coacting  with  equaliz- 
ing bars  in  such  manner  that  the  coact- 
ing or  adjacent  parts  operate  as  a 
variable  triangle. 

1,229,719.  Cut-out;  Frank  Conrad  Swiss- 
vale,  Pa.  App.  filed  April  2,  1913. 
Automatically  closes  the  charging  circuit 
at  a  predetermined  voltage  and  opens  the 
circuit  when  current  begins  to  flow  from 
the  battery  to  the  generator. 

1.229.727.  Welding  System;  Earl  E  Eby 
Wilkinsburg,  and  Sidney  W.  Farnsworth 
Pittsburgh,  Pa.  App.  filed  Oct.  15,  1914' 
Auxiliary  circuit  is  employed  for  main- 
taining the  rectifier  arc. 

1.229.728.  Welding  System  ;  Earl  E  Eby 
Wilkinsburg,  Pa.  App.  filed  Oct.  15,  1914' 
Current  rectifiers  are  employed  to  con- 
vert the  alternating  current  into  direct 
current  for   the  welding  circuit. 

1,229,740.  Measuring  Instrument  for 
Roentgen  Rays  ;  Robert  Furstenau,  Ber- 
lin Germany.  App.  filed  Jan.  28,  1914 
\\  heatstone  bridge  having  a  selenium  cell 
for  exposure  to  the  rays  in  one  of  its  two 
parallel  resistance  branches. 

1.229.749.  Phonograph;   Newman  H.   Hol- 

ia7ndVQT^eStm°,ra?ge'.  N'  J  APP-  filed  Sept. 
l/.  1914.  Telephonic  connections  whereby 
sounds  may  be  recorded  and  transmitted 
to  any  desired  distance. 

1.229.750.  Knife-Blade  Switch  ;  Freder- 
ACk  B'  ?olt'  Antrobus,  England.      App.  filed 

Aug.  2o,  1916.  Terminal  members  are 
formed  of  a  continuous  piece  of  strap 
copper  that  extends  from  the  front  to 
the  back  of  the  panel  or  base. 
1.229,759.  Support  for  Armature  Cross- 
Coxxectors;  George  H.  Krauskopf, 
Pittsburgh,  Pa.     App.  filed  Jan.   15,   1913 


/.    ha  pad  i  ni>-  mi  tnbei   a  hit  h  fit     bi 
proji  cl  Ins   flange   upon   t  ha  end   pi  I 

i  ha  a  i  me  tun 

Meaburino    I 
P  mi    Mac<  lahan,    Pitt  bui  ■■ 
App    in.. i  July    29,    1918       m. 

• 
anj  range  without  changing  the  counted 
torqui    i .i   ii..     pi  Lng 

N.  Mahom  \pp    file! 

Aug    LI,  1912       dean     for  inaerl  Lng  ..   i  ■■ 

ii    in   a  ii   .  lei  rcull    undei    pi  m 

determlm  .i  oondil  Ion    "i  opei  at  Ion, 

I  poi        I  "  i 

\v      Proebntel,     Ti  •  ;i<iu.  II,      \ 
\pp    Bled   March   81,    19H      Intermittenj 

i  ota t  Ion  ol   in. i lea  toi    produced 
■  b  ingi     in  pouu  n  i  ••!  in..; 
i  Iracurr    [ntbbbi  p  i  i 
Ra  nda  II,    i  Edgewood    I  'ark,    Pa       App.   Die] 
June   9,    1914.      M<  a  tii     foi    •  qua  lizii 
currents  nit     Interruptera, 

which  are  connected  in  parallel  relation) 

L, 229, 796.     TBLBORAPa  and  TSLJPHOlfX  Svh- 

i  hlei  sli  i .    Baden,    near    \'i- 

enna.  Austria.     App.   Bled   Slay   22,   L91ei 

i;.  Ian     to  electric  telegraphy  or  telephone 

ui. in  ii  in.-    cables    and     long-dl 
OVI  i 

1,229,823.     lONXTXOM  AFPAKATUI 

<;im:s;  Claude  S.  Sydenham,  Kllmarnnrk, 
Scotland.  App.  filed  Feb.  17,  L914,  Im- 
provements of  the  type  having  a  BtationJ 
insulated  electrode  and  a  moving  un- 
insulated  electrode. 

1,229,841.        Dynamo-Electric      Machine  | 
Wilhelm    Weller,    Pankow,    and    Hei 
Nehlsen,      Niederschonha  u  >  manv. 

App.    filed   July    16,    1915.      Provided    with 
both  commutator  and  collector  rings. 

1,229,856.       High-Frkqikncy     Ai.tkrnatoi:  ; 
Ernst   F.   W.   Alexanderson,    Schenectady, 
N.  Y.     App.  filed  June  22,  1915.     In- 
type  having  wide  slots  for  the  armature 
winding. 

1,229,876.  Magazine  Arc  Lamp;  James 
Brockie,  Forest  Hill,  London,  England. 
App.  filed  Feb.  16,  1914.  Arc  is  restarted 
when  the  new  carbons  have  been  fed  for- 
ward to  within  a  distance  less  than  that 
between  the  burning  carbons. 

1.229.914.  Electrical  Condenser;  Philip 
Dubilier,  New  York,  N.  Y.  App.  filed 
May  2,  1916.  Compact  construction  capa- 
ble of  radiating  heat  quickly. 

1.229.915.  Electrical  Condenser;  Will- 
iam Dubilier.  New  York,  N.  Y.  App.  filed 
Jan.  18,  1916.  Made  up  of  a  plurality  of 
sections  connected  so  that  the  potential 
applied  to  the  unit  is  divided  among  the 
sections. 

1,229,931.  Safety  Signal;  Charles  R. 
Funk  and  Lewis  H.  Smith,  Emporia, 
Kan.  App.  filed  July  14,  1916.  Direction 
indicator  for  attachment  to  a  motor 
vehicle. 

1,229,939.  Electrical  Thermostat  and 
Circuit  ;  Albert  Goldstein  vew  Vork, 
N.  Y.  App.  filed  Nov.  18,  1914.  Air  ex- 
pansion in  a  closed  chamber  actuates  a 
diaphragm  to  close  a  circuit. 

1,229,950.  Arc  Lamp;  Charles  E.  Harthan. 
Lynn,  Mass.  App.  filed  Aug.  12,  1915. 
Differential  type. 

1,229,995.  Cable  Pothead  ;  George  F. 
Mainer,  San  Francisco,  Cal.  App.  filed 
March  20,  1916.  Elimination  of  wiped 
joint. 

1.230.003.  Safety  Attachment  for  Syn- 
chroscopes ;  Pliny  E.  Means,  Tyrone, 
N.  M.  App.  filed  Aug.  6,  1915.  Prevents 
tying  together  of  two  sources  of  alter- 
nating electric  current  until  the  same 
are  in  synchronism. 

1.230.004.  Incandescent  Cathode  Device  ; 
George  S.  Meikle,  Schenectady,  N.  Y. 
App.  filed  Sept.  18,  1915.  Electrical  dis- 
charge devices  of  the  gas-filled  incandes- 
cent cathode  type,  provided  with  a  rugged 
main  cathode  and  a  separate  or  auxiliary 
electrode  which  operates  in  conjunction 
with  a  start  arc  that  heats  the  cathode 
to  incandescence  preliminary  to  starting 
the  main  arc. 

1,230,063.  Time-Limit  Relay  ;  George  A 
Burnham,  Saugus,  Mass.  App.  filed  April 
14,  1913.  Solenoid  operates  a  switch 
against  the  resistance  of  a  retarding  de- 
vice on  moderate  overloads,  while  on 
heavier  overloads  the  solenoid  compresses 
a  spring  which  thereafter  closes  the 
switch  against  the  resistance  of  the  re- 
tarding device. 

1,230,077.  Ignition  System  for  Internal- 
Combustion  Engines  ;  Guv  H.  Silva,  San 
Diego,  Cal.  App.  filed  March  16,  1916. 
Automatically  advances  the  spark  with 
increase  of  the  speed  of  the  engine  and 
vice  versa. 

1,230,089.  Switch;  Walter  L.  Hamilton, 
Holyoke,  Mass.  App.  filed  March  13. 
1915.  Operable  by  sudden  changes  in 
temperature. 
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Keeping  Faith  with  the  Public 

RELATIONS  between  associated  companies,  the  con- 
nection between  a  subsidiary  operating  property 
and  a  controlling  holding  corporation,  are  mysterious  to 
the  general  public.  They  are  open  books  to  the  state 
commissions.  Those  bodies  have  authority  and  usually 
the  requisite  training  for  analyzing  the  ramifications  of 
intercorporate  financing.  Facts  must  appear  in  the  ac- 
counts. Written  on  the  books,  they  are  subject  to  scru- 
tiny to  reveal  entries  prejudicial  to  consumers.  Finan- 
ciers do  not  always  have  the  point  of  view  of  operating 
officials;  they  do  not  have  the  intimate  touch  with  the 
public  which  the  men  at  operating  headquarters  keep. 
They  see  a  financing  necessity  which  they  would  meet 
in  a  method  perfectly  legitimate  for  a  private  corpora- 
tion, but  open  to  question  and  criticism  under  the  mod- 
ern theory  of  regulation.  In  such  cases  the  operating 
official  should  act.  Speaking  authoritatively  from  his 
greater  knowledge  of  the  quasi-public  institution,  he 
can  show  the  new  standards  of  financial  exactness  which 
the  times  demand,  he  can  insist  that  the  records  shall 
not  confront  him  in  a  future  rate  case  with  figures  which 
undermine  his  argument. 


Technical  College  Graduates  in  War  Time 

ONE  of  the  first  effects  of  the  entry  of  America  into 
the  war  has  been  the  volunteering  of  the  gradu- 
ating classes,  nearly  en  masse,  throughout  the  country, 
into  national  defense  service,  with  a  considerable  num- 
ber of  enlistments  also  in  junior  classes.  This  dedica- 
tion of  our  trained  youth  for  the  maintenance  of  justice 
against  brute-strength  aggression  is  an  admirable  thing, 
and  no  one  who  believes  in  the  ideals  of  young  men  will 
oppose  it.  It  is  important  to  remember,  however,  that 
injudicious  dedication  to  the  world's  good  may  actually 
do  the  world  harm,  and  well-intended  action  may  by 
over-haste  defeat  its  own  purpose. 

War  is  a  vast  country-wide  engineering  enterprise. 
Theoretically  speaking,  an  all-wise  and  powerful  board 
of  experts  should  determine  where  each  man  and  woman 
should  be  posted  in  the  great  war  chain  of  fighters,  for 
it  is  obvious  that  all  specially  trained  men,  and  par- 
ticularly all  technically  trained  men,  should  keep  at  the 
posts  where  their  training  is  needed.  It  was  an  in- 
evitable mistake  made  by  our  allies  at  an  earlier  stage 
in  the  war  which  led  many  young  physicians,  engineers, 
mechanics  and  valuable  specialists  to  rush  as  volunteers 
for  the  front.  It  may  overtax  human  intelligence  to  de- 
cide whether  any  particular  man  of  military  age  is  more 
needed  at  the  front  or  at  the  rear.  Mistakes  must  oc- 
cur, and  many  of  them ;  but  the  technically  trained  men 


should  be  kept  at  their  profession  unless  there  happens 
to  be  a  superfluity  of  them.  So  long  as  there  are 
earnestness  and  determination  to  serve,  they  also  serve 
who  only  stand  and  wait.  The  junior  men  in  colleges, 
and  particularly  in  technical  or  medical  colleges,  will 
probably  serve  their  country  better  by  working  hard  at 
their  educational  preparation  than  by  abandoning  their 
college  work  before  their  training  is  completed.  In  gen- 
eral, however,  every  day's  work  done  in  any  sort  of  pro- 
ductive employment  contributes  to  the  war  and  there- 
fore hastens  the  end  of  the  war.  To  do  any  useful  thing 
hard  is  to  fight  for  the  Allies. 


"Business  as  Usual" 

THIS  is  the  slogan  which  is  just  now  resounding 
through  the  country.  It  sounds  well  and  is  a  very 
comfortable  hypnotic  for  the  considerable  section  of 
our  people  who  still  do  not  know  that  we  are  at  war. 
Like  many  another  epigrammatic  phrase  it  is  specious 
but  somewhat  delusive.  One  need  only  recall  the  indig- 
nation with  which  our  British  friends  repudiated  the 
notion  that  the  war  was  going  to  make  any  particular 
difference  with  the  orderly  conduct  of  their  commercial 
affairs.  With  four  or  five  million  men  in  the  field  they 
know  better  at  the  present  moment,  and  are  at  last 
devoting  all  the  energy  of  the  nation  toward  the  grim 
work  in  hand  of  making  a  way  for  the  next  generation 
to  carry  on  "business  as  usual."  The  necessity  of  con- 
centrating all  possible  energy  on  one  deadly  purpose 
has  been  driven  home  to  the  belligerent  nations  at 
awful  cost,  and  it  will  be  a  sorry  thing  for  us  in  Amer- 
ica if  we  insist  on  learning  only  from  our  own  bitter 
experience. 

We  are  not  disposed  to  be  calamity  howlers  and  to 
think  that  the  country  is  going  to  the  dogs  from  the 
very  start,  but  if  we  travel  on  the  theory  that  we  can 
pursue  the  even  tenor  of  our  profitable  way  undisturbed 
by  the  greatest  war  that  history  has  ever  known  we 
are  due  for  a  terrible  awakening.  This  country  is  not 
going  to  go  backward,  grass  is  not  going  to  grow  in  the 
streets,  nor  will  the  fields  be  given  over  to  weeds  and 
brambles.  On  the  contrary,  business  has  been  so  far 
from  going  on  as  usual  of  late  among  our  allies  that  we 
shall  have  to  strain  every  effort  to  keep  them  in  sup- 
plies, as  well  as  to  reinforce,  probably  by  several  mil- 
lions, their  armies  in  the  field.  There  will  be  no  lack  of 
work  for  every  ready  hand  in  these  United  States.  It 
will  be  business — but  not  as  usual,  unless  we  choose  to 
court  disaster;  business,  rather,  molded  and  directed  to 
do  the  one  thing  needful  for  national  salvation.  A  few 
far-seeing  merchants  have  already  sounded  a  warning 
and  have  begun  to  bear  in  mind  the  real  needs  of  the 
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near  ful ure.     Others,  w< 

to  cajoh  themselves  end  the  public  Into  the  notion  thai 
everything  will  go  along  swimmingly  and  that  ere  ihall 
never  km>w  the  difference,  living  cheerfully  along 
our  wonted  waj  and  taking  no  thought  for  the  morrow. 
■I  those  lines  "i  work  In  which  our  readen 
aic  particularly  interested, there  will  be  business  enough, 
hut  it  certainly  will  not  ho  quite  as  usual.  The  central 
stations,  as  we  have  recently  pointed  out,  will  have  their 

work   cut    OUt    for   them    in    trying   to    meet    (he    needs   of 

the  hour.    The  amount  of  electrical  equipment  of  vari 

OUS  kinds  which  will  he  absolutely  needed  in  carrying 
oil    the   wai    ahead    of    us    will    keep    factories    in    almost 

every  line  of  electrical  production  as  actively  engaged 
a-  the  coming  scarcity  of  labor  will  permit.  They  will 
not  only  have  more  business,  but  more  business  than 
they  can  easily   ^\  and  before  another  year  is  past 

there  will  he  need  for  every  wheel  that  can  turn  and 
ever]  man  that  can  In-  found.  There  will  be  plenty  of 
business  business  enough  for  every  man  and  woman 
whose  services  are  not  needed  at  the  front  or  just  back 
Of  it.  But  it  must  turn  itself  into  new  channels  that 
are  being  laid  out  for  it.  and  before  the  war  is  over  it 
will  be  very  far  removed  from  "business  as  usual." 


Earning  Power  of  Electric  Signs 

VERY  definite  evidence  of  the  real  earning  value  of 
electric  signs  has  been  brought  out  in  connection 
with  the  movement  on  some  streets  of  a  number  of 
cities  to  do  away  with  all  overhanging  signs.  For 
example,  one  restaurant  concern  which  operates  a  large 
number  of  restaurants  having  a  very  steady  income 
credits  quite  definitely  a  certain  amount  of  gross  in- 
come per  month  enjoyed  by  a  restaurant  on  a  certain 
street  to  its  overhanging  electric  sign.  The  absence 
of  this  sign,  which  could  be  seen  from  a  distance  down 
the  street  by  strangers  in  the  city  or  those  not  ac- 
quainted with  the  location  of  the  restaurant,  is  said  to 
have  caused  a  definite  decrease  in  gross  earnings.  While 
a  popular-priced  restaurant  run  by  a  concern  of  a 
national  reputation  may  be  the  business  which  benefits 
the  most  from  electric  signs  on  the  streets  and  can 
most  easily  measure  the  results,  the  benefit  to  other 
lines  of  business,  if  it  could  be  accurately  measured, 
would  doubtless  be  found  similar. 


Insulation  Characteristics  of  Cables 

HIGH-TENSION  aerial  systems  of  transmission, 
with  their  towers  and  poles,  are  only  possible,  as  a 
general  rule,  in  open-country  districts  where  the  density 
of  population  falls  below  a  certain  value.  In  cities  and 
in  densely  populated  areas  it  becomes  necessary  to  carry 
the  power  lines  in  cables  underground.  At  the  present 
time  25-kv.  cabled  systems  have  been  developed  in 
America,  and  yet  higher  voltages  have  been  developed  in 
Europe  under  the  exigencies  of  the  denser  populations 
there.  The  problem  of  economic  long-distance  distribu- 
tion  of  power  in   urban   districts   is  therefore  closely 


bound  up  with  tin'  development  "f  high  tension  cables, 
a  paper  by  vV.  S.  Clark  ami  <;.  B.  Bhanklin  before  the 
\  i  E.  B.  June  meeting  In  New  York  discusses  a  large 
number  ot  experimental  tests  on  samples  «»i  high  ten- 
sion   Cable    Under    Various    impressed    conditions    as    to 

temperature  and  voltage,  hut  at  constant  frequency.  Ah 

i    well  known,  it  i    the  duty  of  a  self  respecting  high* 
on  cable  to  keep  cool  throughout,  under  ail  normal 

conditions  of  service  and  demand.  If  a  hoi  |»"t  occur-, 
the  dielectric  losses  accumulate  at  that  -pot  ami  tend  )<> 
make  the  temperature  rise  yet  more.  This,  in  turn,  ag- 
gravates the  losses;  so  that  in  this  vicious  circle  a  break- 
down <>f  t  he  cable  may  soon  occur. 

The  various  curves  indicate  that  in  all  the  samples 
tested  the  power  factor,  the  permittivity  and  the  leak- 
ance  all  tend  to  get  worse  as  the  temperature  rises.  If, 
however,  the  working  temperature  of  the  cable  can  be 
kept  normal,  it  is  remarkable  how  permanent  and  safe 
such  cables  can  be  made. 


Improvement  of  Insulators 

THE  Institute  paper  of  W.  D.  Peaslee  on  the  insu- 
lator situation  will  bear  close  study,  particularly  in 
its  bearing  on  the  composition  of  insulators  as  affect- 
ing their  permanency.  A  few  years  ago  attention  was 
directed  chiefly  toward  the  production  of  insulators  of 
correct  design  and  general  mechanical  and  electrical 
properties.  That  is,  an  insulator  should  not  flash,  over 
at  working  voltages  even  when  dirty  and  wet;  it  should 
not  puncture  on  an  accidental  flash-over;  it  should  not 
leak  materially  and  should  be  mechanically  strong. 
Now,  particularly  since  the  introduction  of  the  suspen- 
sion type,  it  has  been  mechanically  easy  to  secure  high- 
voltage  insulators  meeting  these  general  conditions 
admirably.  Experience  has  shown,  however,  that  these 
superficial  good  qualities  may  not  be  permanent  and 
that  insulators  which  have  passed  all  reasonable  tests 
along  these  lines  may  fail  in  use  or  even  in  storage. 
Investigation  of  causes  shows  that  at  least  four  ele- 
ments co-operate  to  produce  deterioration — mechanical 
stress  due  to  temperature  change  as  between  the  metal, 
cement  and  porcelain,  complicated  by  the  effect  of 
moisture  on  the  cement;  concentration  of  dielectric 
flux  at  particular  points  due  to  improper  design  or  to 
coarse  defects  of  the  porcelain;  similar  flux  concentra- 
tion resulting  from  the  fact  that  the  porcelain,  con- 
sisting of  crystalline  structures  and  binder,  is  far  from 
homogeneous,  and  finally  mechanical  stresses  due  to 
difference  of  expansion  between  these  two  elements. 

Careful  and  frequent  testing  of  insulators  in  service 
helps  to  forestall  failure,  so  that  the  service  records  of 
many  high-voltage  lines  are  exceedingly  good.  How- 
ever, there  is  always  left  an  element  of  uncertainty. 
The  most  obvious  means  of  relief  is  in  increasing  the 
factor  of  safety  in  the  insulators  themselves.  A  fac- 
tor of  safety  of  four  instead  of  two  or  less  would  cer- 
tainly greatly  increase  the  reliability  of  the  system. 
Mr.  Peaslee,  however,  brings  up  another  matter  of  very 
vital    interest,    the    substitution    of    fused    quartz    for 
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porcelain  or  glass.  The  remarkable  qualities  of  this 
material  are  now  well  known  from  the  standpoint  of 
insulator  manufacture,  and  it  possesses  the  singularly 
valuable  property  of  being  successfully  homogeneous  so 
that  the  dangers  due  to  long-continued  internal  minute 
stresses  should  be  practically  obviated.  That  fused- 
quartz  articles  can  now  readily  be  made  on  a  large  scale, 
provided  that  there  is  sufficient  call  for  them,  seems  to 
be  satisfactorily  demonstrated,  the  only  question  being 
the  cost  at  which  the  work  can  be  accomplished.  At  all 
events,  one  thoroughly  good  insulator  is  worth  the 
price  of  several  moderately  good  or  poor  ones,  and  the 
experiment  is  extremely  well  worth  trying  as  a  meas- 
ure of  relief  from  difficulties  which,  while  considerably 
reduced  by  improvements  in  porcelain  manufacture,  are 
still  troublesome. 


Electric  Power  for  Grain  Elevators 

GRAIN  elevators  are  scattered  over  the  major  in- 
habited portion  of  North  America  and  they  demand 
annually  a  very  large  amount  of  power.  Unless  elec- 
trically driven,  this  power  means  the  consumption  of 
fuel  here,  there  and  everywhere,  in  many  cases  where 
the  freight  rates  are  almost  prohibitively  high.  The 
nature  of  the  power  problem  is  somewhat  as  follows: 
Grain  finds  its  way  from  the  farms  to  the  primary 
elevator  at  the  nearest  available  railway.  This  is  gen- 
erally a  crude  affair,  taking  the  grain  from  the  farm 
wagon  into  a  hopper,  lifting  it  into  storage  by  a  con- 
veyor, and  then  dropping  it  by  gravity  into  the  cars 
as  they  are  available.  The  power  requirement  here  is 
of  the  simplest  possible  character.  Troublesome  details 
are  involved,  however,  since  the  grain  comes  in  irregu- 
larly but  rapidly  during  the  harvest  season  and  then 
the  plant  lies  in  comparative  idleness  for  the  better 
portion  of  the  year.  The  annual  load  factor  of  such  an 
establishment  is  about  as  bad  as  can  be  imagined,  but 
its  maximum  fortunately  comes  at  a  time  when  the 
lighting  load  at  least  is  low. 

Next  comes  the  main  elevator  at  the  shipping  center. 
Here  the  grain-laden  cars  are  shunted  onto  an  elevator 
siding  and  pulled  in  turn  over  the  hoppers  by  a  power- 
driven  winch.  Cable-operated  drag  shovels  unload  the 
grain  into  the  hopper,  under  which  is  a  belt  conveyor 


which  transfers  the  grain  to  the  bottom  of  the  "leg," 
where  the  chief  elevating  conveyor  lifts  the  grain  150 
ft.  to  180  ft.  to  the  top  of  the  structure,  where  it  is 
weighed  and  then  passed  on  other  conveyors  to  the 
storage  bins.  From  the  bottom  of  these  still  other 
conveyor  belts  take  the  grain  from  storage  to  the  leg, 
thence  to  the  scales,  and  finally  by  gravity  into  the  car 
or  steamship.  This  program  of  lifting  and  conveying 
is  a  considerable  one,  and  in  addition  still  more  power 
is  required  for  cleaning  and  handling  the  grain  which 
passes  out  once  more  in  much  the  same  cycle  as  loading 
or  unloading.  Much  of  the  work  is  rush  work,  calling 
for  heavy  output,  since  it  is  more  important  to  load 
and  release  the  cars  or  steamers  quickly  than  it  is  to 
save  a  little  on  maximum  demand.  The  conveyors  must 
sometimes  be  started  under  full  load.  The  work  is  very 
irregular,  though  with  a  better  annual  load  factor  than 
in  the  small  elevators,  and  hence  requires  large  motor 
capacity.  F.  F.  Espenschied  in  this  issue  cites  one 
typical  elevator  of  a  capacity  of  3,250,000  bushels 
(1,145,746  hectoliters)  which  handled  last  year  some 
52,000,000  bushels  (18,323,930  hectoliters)  of  grain 
going  in  or  out.  The  plant  was  in  operation  for  about 
3500  hours  during  the  year  and  evidently  was  filled  and 
emptied  approximately  eight  times.  For  this  work 
motors  of  2325  rated  horsepower  were  needed  and  the 
consumption  in  kilowatt-hours  was  nearly  1,250,000, 
but  the  average  load  during  the  hours  of  operation  was 
only  about  20  per  cent  of  the  motor  rating. 

Despite  these  unfavorable  load  conditions  and  rela- 
tively high  peaks,  the  power  cost  was  barely  over  40 
cents  per  1000  bushels  (352.38  hectoliters).  These  fig- 
ures show  how  economically  the  motor  service  does  the 
work  in  spite  of  unfavorable  conditions,  and  they  are 
by  no  means  the  lowest  figures  cited  in  the  paper  before 
us.  From  the  standpoint  of  the  central  station  the 
grain  elevator  makes  a  useful  summer  load  desirable  in 
spite  of  its  poor  load  factor.  And  because  of  that  un- 
favorable condition  the  fuel  demand  of  an  elevator  with- 
out electric  drive  is  an  item  so  big  as  to  be  well  worth 
saving  from  the  standpoint  of  conservation.  Here  is 
one  more  added  to  the  long  list  of  cases  in  which  the 
central  station  can  add  to  its  profitable  business  and 
at  the  same  time  serve  the  community  in  lowered  cost 
and  in  fuel  and  transportation  saved. 
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N  THE  issue  of  July  7  space  will  be 
given  to  articles  of  interest  to  officials 


The  Coming  Issues 


issue  of  the    Electrical   World   C.    E. 
Clewell    will    point    out    some    illumina- 


who  concern  themselves  with  questions  of  public 
policy.  Conditions  which  underlie  the  central  station 
industry  are  undergoing  radical  change.  To  gage  the 
effect  of  these  conditions  upon  operating  results  is  one 
of  the  most  important  responsibilities  of  managing  ex- 
ecutives. An  article  in  the  next  issue  will  discuss  this 
subject.  Owing  to  the  fact  that  only  about  2  per  cent 
of  the  sunlight  which  could  enter  a  building  if  the  roof 
were  removed  may  penetrate  many  factories  having 
lateral  windows  it  is  very  essential  that  artificial  light 
be  provided.  This  condition  is  especially  liable  to  exist 
in  machine  shops  and  foundries  where  the  light  may 
be  absorbed  by  the  black  surroundings.     In  the   next 


tion  requirements  of  such  places  and  show  how  they 
may  be  fulfilled  by  artificial  lighting.  Many  central 
stations  may  find  at  this  time  that  they  have  to  provide 
more  steaming  facilities  and  generating  capacity  and  are 
handicapped  by  space  limitations.  In  the  July  14  issue 
will  be  explained  how  one  company,  which  was  fortunate 
in  having  stokers  and  boilers  that  could  be  forced  to 
high  ratings,  overcame  this  difficulty.  A  particular 
feature  of  the  following  issue  will  be  an  article  point- 
ing out  the  shortcomings  of  existing  equipment  for 
outdoor  switching  and  transformer  stations  and  sug- 
gesting improvements  that  should  relieve  this  situa- 
tion very  materially. 
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Power  Requirements  of  Grain  Elevators 

Perform; 1 1 u-f  Data  of  Six  Motor-Drivrn  Terminal  Grain  Elevators 

at  Port  Arthur  and  Fort  William,  Ontario  — 

Features  <>t  tin    Power  Rates 
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RELIABLE  estimates  on  the  tots!  power  used  in 
handling  the  large  grain  crops  of  this  continent 
nf  not  readily  available,  but  the  aggregate  power 
used  tor  handling  and  cleaning  must  total  many  hun- 
dred thousand  horsepower,  as  grain  elevatON  are  spread 

over  practically  the  entire  inhabited  portion  of  North 
America,  Much,  it"  not  all,  of  the  power  load  represented 
is  available  tor  the  local  central  stations.  While  many 
elevators  are  now  operated  with  purchased  power,  their 

number  appears  relatively  small,  judging  from  visits 
to  large  grain  centers  and  the  data  available  in  the  tech- 
nical press,  in  this  article  an  analysis  is  made  of  grain 
elevator    loads    and    some   detailed    data    are    submitted 

from  actual  practice. 

In  tracing  the  movement  of  grain  from  the  farm  to 
the  mills  the  first  elevator  encountered  is  usually  the 
small-town  elevator  adjoining  the  railway.  Frame  con- 
struction, sometimes  covered  with  sheet  iron,  is  gen- 
erally used,  and  few  refinements  either  in  structure  or 
in  power  application  are  present.  Owing  probably  to 
the  poor  load  factor  (annual),  the  usual  high  cost  of 
central-station  power  in  such  localities,  and  the  fact  that 
such  elevators  have  often  been  built  before  the  advent 
of  modern  central  stations,  most  of  the  small-town  ele- 
vators are  operated  by  steam  or  gas  engines.  Some  of 
the  elevators  are  run  in  conjunction  with  a  local  feed 
and  flour  business  using  a  grain  grinder  or  chopper. 
The  electric  drive  for  such  cases  is  very  simple,  con- 
sisting, as  a  rule,  of  a  single  squirrel-cage  motor,  or 
possibly  two  motors.  Grain  is  unloaded  from  the 
farmer's  wagon  into  a  hopper  and  elevated  to  the  bins, 
from  which  it  flows  by  gravity  through  spouts  to  the 
car.  Such  elevators  have  probably  the  poorest  annual 
load  factor  of  all,  since  the  rate  at  which  grain  comes 
in  is  greatly  reduced  once  the  local  crop  is  harvested, 
and  since  there  are  long  periods  when  no  grain  comes  in. 
Only  in  a  few  instances  is  power  needed  for  shipping. 

Some  of  the  grain  goes  direct  to  miliers,  but  the  bulk 
goes  either  to  inland  storage  elevators  or  to  the  Great 
Lakes  or  ocean  terminal  elevators.  Grain  from  the 
Northwestern  States  and  Canada  destined  for  Eastern 
cities  or  for  Europe  goes  usually  to  one  of  the  large  lake 
terminals,  such  as  Chicago,  Milwaukee,  Duluth,  Port 
Arthur  and  Fort  William,  where  the  great  storage  and 
transfer  elevators  are  situated. 

To  illustrate  the  power  requirements  of  these  ter- 
minals the  grain  movement  will  be  followed  from  the 
time  when  a  string  of  loaded  box  cars  is  shunted  onto  an 
elevator  siding.  The  cars  are  "spotted"  over  the  receiv- 
ing hoppers  by  a  wire  cable  operated  from  a  drum.  The 
grain  is  removed  from  the  cars  by  drag  shovels  oper- 
ated by  power-driven  cables.  Under  the  receiving  hop- 
per is  a  horizontal  belt  which  carries  the  grain  to  the 
"boot"  or  foot  of  a  receiving  "leg."  This  "leg"  elevates 
the  grain  150  ft.  to  180  ft.  (45.7  m.  to  54.9  m.)  into  the 
weighing  scale.     From  the  hopper  outlet  of  the  scale 
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belts  carrj  tin-  >.r i;t i 1 1  to  storage  bins.  To  load  rats  or  a 
boat   grain   is  drawn    from  the  bottom  of  a  storage  bin 

onto  a  horizontal  conveyor  belt,  then  carried  by  an 
elevating  "leg"  to  the  scales,  and  thence  by  gravity  into 
the  car  or  boat,  as  the  case  may  be.  Cleaning  and  han- 
dling grain  requires  power  also  and  in  considerable 
quantities,  the  cycle  of  handling  being  practically  the 
Bame  as  for  loading  or  unloading. 

Operating  Difficulties 

Economy  of  energy  consumption  is  in  many  cases  of 
secondary  importance,  speed  in  unloading  grain  being 
the  principal  requirement.  This  is  true  because  cars 
must  be  released  to  the  railways  promptly,  particularly 
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GRAIN   ELEVATORS 


during  the  fall  grain  rush,  and  because  the  fixed  charges 
on  steamers  lying  at  dock  are  very  high.  A  car  of 
wheat  containing,  say,  1000  bushels  (352  hectoliters) 
can  be  unloaded  into  storage  with  practically  the  same 
kilowatt-hours  and  about  one-half  the  horsepower  maxi- 
mum demand  in  twenty  minutes  that  would  be  required 
to  do  the  same  work  in  ten  minutes.  While  slower  op- 
eration on  a  maximum-demand  rate  will  permit  a  con- 
siderable power  saving,  unfortunately  the  usual  eleva- 
tor manager  cannot  take  advantage  of  it. 

Few  elevators  work  twenty-four-hour  days,  owing  ap- 
parently to  railway  movements  and  labor  difficulties. 
Night  work  appears  to  be  more  the  exception  than  the 
rule,  although  during  the  rush  season  near  the  end  of 
lake  navigation  elevators  operate  late  into  the  night,  or 
all  night,  to  unload  cars  or  load  a  boat.  Meal  hours  are 
usually  marked,  however,  by  an  almost  complete  cessa- 
tion of  work.  These  observations  apply  to  Canadian 
practice,  but  are  generally  applicable  elsewhere. 
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Belts  and  legs,  or  elevators,  must  sometimes  be 
started  fully  loaded,  and  for  this  reason  elevator  design- 
ers and  managers  insist  on  ample  power  reserve.  If  an 
elevator  is  driven  with  individual  motors  over-motoring 
usually  results  when  gaged  by  the  usual  industrial 
standards.  Owing  to  this  tendency  and  also  to  the  fact 
that  some  motors  must  operate  nearly  without  load  for 
short  periods  the  substation  power  factor  is  very  poor 
(50  to  60  per  cent  frequently).  Furthermore,  the  load 
is  far  from  uniform,  owing  to  the  practice  followed  in 
unloading  an  entire  car  into  a  hopper  before  beginning 
to  elevate  the  grain.  With  five  hoppers  on  one  track 
five  leg  motors  are  thus  required  to  operate  at  the  same 
time,  giving  heavy  short  peaks. 

TABLE  I— MOTOR  EQUIPMENT  OF  PORT  ARTHUR  AND  FORT  WILLIAM  GRAIN 
ELEVATORS  (60-CYCLE,  THREE-PHASE,  550-VOLT  UNITS) 


Service 


Elevator  Legs: 
Receiving . . . 
Shipping 

Cleaner 

Flax 

Screenings. . . 

Oat 

Dryer 


Conveyor  Belts: 

Cupola  transfer 

Cupola  storage 

Receiving 

Basement  shipping . . 

Basement  storage . . . 

Basement  storage.. . . 

Screenings 

Miscellaneous: 
Screw  conveyor 


Car  puller.. 
Car  returns. 


Car  shovels 

Cleaners 

Cleaners 

Cleaners 

Separators 

Scalpers 

Exhaust  fan 

Dust  collector 

Dryer  fan 

Air  compressor 

Machine  shop 

Passenger  elevator. . . 
Humphrey  elevator. . 
Fire  pump 


1  10, 
1  5 
1      125 


Totals,   exclusive   of 
fire  pump I   66    2345 


Number  and  Hp.  of  Motors  Servinq  Six  Grain  Elevators 


G.C. 


No.  Hp. 


2  \  50 

5  30 

2  15 

2  10 


1  ,  30 
1  40 
1      100 


D.S. 


No.  Hp 


40 


f,(YJ\ 


P.  A. 


No.Hp 


60 


!)(),•. 


W.T. 


No.  Hp. 


60 


1415i 


CON. 


No.    Hp. 


20 

7*1 
40 

15 


n 


1037 


G.T. 


No.  Hp. 


100 
100 
50 

75 

25 


25 
100 

100 
35 
30 
40 
40 
25 


20 
100 


fl  75 
[1  I  40 
5  j     40 


45  12468 


*Main  shafts 

To  illustrate  the  character  of  load  encountered  in 
modern  electrically  operated  elevators  in  Port  Arthur 
and  Fart  William,  Ontario,  several  typical  charts  are  re- 
produced. These  should  be  noted  in  connection  with 
the  data  tabulated  herewith.  The  periodic  unloading 
peaks  are  especially  noticeable  in  the  G.  C.  elevator 
charts,  where  they  indicate  conditions  with  five  unload- 
ing legs  in  use. 

Elevator  Equipment 

Brief  descriptions  of  the  electrical  equipment  of  the 
elevators  referred  to  will  serve  to  interpret  the  per- 
formance results  indicated. 

Elevator  G.  C.  has  a  storage  capacity  in  its  workhouse 
of  500,000  bushels  (176,192  hectoliters)  and  in  its 
storage  bins  of  2,750,000  bushels  (969,054  hectoliters), 
making  the  total  storage  3,250,000  bushels  (1,145,246 
hectoliters).  Energy  is  purchased  from  the  city  sys- 
tem (Port  Arthur  hydroelectric  plant)  at  22,000  volts, 


three-phase,  60  cycles,  on  a  ten-year  contract  at  stand- 
ard high-tension  rates.  This  elevator  was  built  by 
the  Barnett-McQueen  Company  of  Fort  William,  On- 
tario, during  1912  and  1913  and  is  a  typical  modern  ter- 
minal elevator.  There  are  four  unloading  tracks,  each 
with  five  unloading  hoppers  so  that  five  carloads  of 
grain  may  be  unloaded  and  elevated  at  one  time. 

All  the  motor  and  substation  equipment  is  Canadian 
Westinghouse  make.  Three  400-kva.,  22,000/575-volt 
oil-insulated,  self-cooled  transformers  and  one  spare 
are  installed.  To  correct  the  power  factor  a  1000-kva., 
three-phase  self-starting  synchronous  condenser  is  pro- 
vided. Ample  capacity  allows  for  additions  to  the  ele- 
vator and  the  avoidance  of  overheating,  for  experi- 
ence in  some  elevators  has  shown  the  wisdom  of  not 
overtaxing  the  condenser. 

In  studying  the  operating  data  for  the  Port  Arthur 
elevators,  which  data  have  been  carefully  kept  and  re- 
corded monthly  since  the  elevator  began  operations,  it 
is  necessary  to  consider  the  power  rate.  The  features 
of  the  rate  are  as  follows : 

Service  Charge — $1  per  horsepower  per  month,  based  on  the 
maximum  ten-minute  sustained  demand  plus  consumption  charges. 

Consumption  Charges — 2  cents  per  kilowatt-hour  for  the  first 
fifty  hours'  use  of  maximum  demand  per  month ;  1.3  cents  per 
kilowatt-hour  for  the  second  fifty  hours'  use,  and  0.15  cent  per 
kilowatt-hour  for  all  monthly  consumption  in  excess. 

Discount  on  total  bill  is  15  per  cent  for  high-tension  power  and 
10  per  cent  for  prompt  payment. 

Minimum  monthly  horsepower  demand  is  taken  as  not  less  than 
75  per  cent  of  highest  peak  previously  recorded. 

Power  factor  to  be  maintained  at  92  per  cent  lagging.  For 
low  power  factor  accounts  are  corrected  as  follows:  (Hp.  demand 
X  92  per  cent)  -f-  actual  power  factor  =  hp.  to  be  paid  for. 

No  fixed  increments  are  made  for  additional  power  taken; 
graphic  records  are  used. 

This  rate  is  shown  graphically  in  Fig.  1,  which  also 
indicates  one  rate  charged  in  Fort  William,  where  the 
usual  increment  is  50  hp.  In  connection  with  the  Port 
Arthur  rate  it  should  be  observed  that  after  a  cus- 
tomer's consumption  exceeds  the  equivalent  of  100 
hours'  monthly  use  of  his  maximum  demand  the  in- 
creased cost  is  very  slight.  The  same  rate  applies  to 
low-tension  power  customers,  except  for  high-tension 
discount,  and  automatically  takes  care  of  load  factor.  A 
rate  similar  to  that  shown  for  Fort  William  does  not 
take  into  account  high  load-factor  customers,  so  a  differ- 
ent rate  is  necessary  for  each  class  of  customer  served. 

Elevator  P.  A.  has  a  total  storage  capacity  of  9,250,- 
000  bushels  (3,259,546  hectoliters).  Only  part  of  the 
energy  used  is  purchased  from  Port  Arthur  city  system 
and  that  at  standard  high-tension  rates.  This  eleva- 
tor, which  is  a  modern  tile  structure,  consists  of  two 
separate  workhouses  and  three  large  sets  of  storage 
bins.  The  elevator  was  built  for  shaft  and  rope  drive 
from  two  steam  engines,  one  rated  at  650  indicated  hp. 
and  one  rated  at  1000  indicated  hp.  Owing  to  insuffi- 
cient power,  part  of  the  elevator  was  electrically 
equipped,  using  group  and  individual  drives.  A  small 
brick  substation  near  one  of  the  workhouses  contains 
three  150-kva.  oil-insulated,  self-cooled  transformers.  A 
synchronous  condenser  made  from  a  refitted  alternator 
has  given  good  service  as  a  power-factor  corrector. 

The  load  factor  is  high  and  the  load  steady  since  the 
steam  equipment  drives  the  part  of  the  system  having 
the  most  fluctuating  load.  The  operating  data  are  of 
little  value  without  complete  steam  costs,  which  are  not 
available  at  this  time. 

Elevator  D.  S.  has  a  total  storage  capacity  of  1,750,- 
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000  bushels  hectoliter  I ,    En< 

from  the  Pori  Arthurcit)  system  at    tandard  high  ten 
\     this  elevator  has  been  operated  b    i 
hospital  terminal  since  it-  erection,  the  operating  char 
scti  re  different    from   tho  <■  ol   ordinarj    ter 

minal  elevators,  which  do  little  or  do  "doctoring"  of 
grain;  that  Is,  grading  and  sorting.    Data  on  the  grain 
handled  prior  to  1916  are  n<>t  available  from  tiu^  ele 
vator,     it  may  be  noticed  from  the  performance  data 
that  th»>  load  factor  is  quite  high. 

'rin-  substation  contains  three  L60  leva,  oil  insulated, 
Belf-cooled  transformers  and  a  200  i\\a.  synchronous 
condenser  for  power-factor  correction. 

Elevator  w  .  T.  has  a  total  Btorage  capacity  of  2,000, 
000  bushels  (704,767  hectoliters). 
Energy  is  purchased  from  the  electric 
Bervice  company  in  Fort  William  at 
the  high-tension  rate  of  $25  per 
horsepower-year  for  half  the  maxi- 
mum demand  plus  l '  _>  tents  per  kilo 

watt-hour   for  all  excess  consumption. 

This  elevator  is  also  a  modern  con- 
crete terminal  structure. 

Elevators  Con.  and  G.  T.  are  also  in 
Fort  William  and  purchase  all  energy, 
the  former  at  2300  volts  and  the  latter 
at  22,000  volts.  Data  which  are 
omitted  are  not  available. 

Operating  Data 

The  operating  results  of  six  eleva- 
tors have  been  carefully  compiled  and 
studied  in  an  effort  to  obtain  useful 
constants,  but  the  results  so  far  have 
been  disappointing.  The  chief  rea- 
sons are:  (.1)  The  energy  and  power 
required  for  terminal  grain  handling 
depend  on  the  size  of  the  grain  crop 
and  its  general  quality.  Clean,  dry 
grain  requires  less  handling  in  the 
elevator.  Cleaning  and  drying  grain  requires  power  in 
addition  to  that  necessary  for  unloading  and  loading. 
(2)  Railway  and  lake-boat  operations  affect  the  rate  of 
grain  receipts  and  shipments.  (3)  The  skill  and  policy 
of  the  elevator  management  are  important  factors. 
Some  managers  sacrifice  power  for  greater  speed,  and 
sometimes  it  is  impossible  to  keep  down  the  peak  load 
despite  every  precaution.  Naturally  the  highest  power 
demand  occurs  when  the  elevator  is  performing  its 
three  chief  functions  of  receiving,  cleaning  and  shipping 
at  the  same  time.  Conditions  sometimes  occur  which 
make  it  necessary  to  continue  cleaning  when  the  other 
two  processes  are  being  carried  on,  although  as  far  as 
possible  this  combination  is  avoided. 

Interpretation  of  Performance  Data 

The  charts  reproduced  as  Figs.  2  and  3  show  distinct 
peak  cycles  due  to  unloading.  To  avoid  establishing 
high  peaks  it  is  customary  in  most  places  to  have  a 
regular  attendant  in  the  substation,  who  notifies  the 
foremen  to  reduce  loads  when  necessary. 

The  daily  and  monthly  data  from  the  G.  C.  elevator, 
as  well  as  from  others  of  this  type,  show  wide  fluctua- 
tions in  all  factors.  For  instance,  with  elevator  G.  C. 
the  load  factor  or  hours'  use  of  maximum  demand  per 
month  ran  from  95  hours  to  184  hours  during  1914  and 
from  44  hours  to  260  hours  during  1915.    It  should  be 


i ecalled  that  tin-  1916  crop  a  much  of 

it  not  reaching  the  elevators  until  tin-  spring  of  L916. 
During  the  fall  ol  L915,  to  care  for  the  rush,  the  eleva- 
tor manager  In  Port  Arthur  were  granted  the  right  to 
increase  temporarily  then  maximum  demand  without 
permanently  increasing  the  minimum. 

Unfortunately,  it  has  been  Impossible  to  secure  data 
on  the  total  number  of  bushels  elevated.    This  figure, 
with  the  number  of  bushels  cleaned,  should  serve  b 
i.asis  for  more  consistent  operating  re  nil  .  owing  to 

the  fact  that  each  time  grain  is  moved  inside  the  ele- 
vator, either  for  cleaning  or  to  change  from  one  borage 

bin  to  another,  it  must  he  elevated,  with  a  correspond- 
ing  increase   in   kilowatt-hours  consumed.      It   is   hoped 


'"7. 
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FIGS.  2  AND  3 — 


CHARACTERISTIC  LOADS  OF  TWO  TERMINAL  GRAIN  ELEVATORS, 
SHOWING   DISTINCT   PEAKS   DUE   TO   UNLOADING 

that  this  important  item  of  internal  grain  handling 
will  receive  greater  attention  on  the  part  of  elevator 
managers  interested  in  power  costs. 

The  ratios  of  maximum  demand  to  installed  capacity 
(item  8)  agree  fairly  well  for  the  various  elevators  rep- 
resented excepting  D.  S.,  which  had  a  ratio  of  33.2 
per  cent  during  1915.  Owing  to  elevator  P.  A.  operating 
partly  by  steam,  its  demand  factor  is  higher  than  for 
the  elevators  that  are  fully  equipped  with  electricity. 
The  ratios  of  average  monthly  peak  to  the  annual  peak 
(item  10)  show  fair  agreement  for  the  same  years,  but 
will  always  depend  upon  grain  crops  and  movements. 
Items  12,  13  and  14  indicate  months  of  heavy  and  light 
grain  movements  and  the  lake  navigation  periods.  All 
except  the  G.  C.  elevator  have  about  the  same  average 
hours'  use  per  month  of  the  monthly  maximum  demand 
(item  18).  Evidently  the  G.  C.  elevator  is  not  yet  op- 
erating at  maximum  handling  capacity,  a  condition 
which  is  still  further  emphasized  by  item  4.  Of  the 
various  load  factors  probably  item  19  will  prove  most 
reliable,  although  item  21  would  prove  most  useful  for 
rate-making  purposes. 

The  number  of  bushels  handled  per  kilowatt-hour  of 
energy  consumption  (item  24)  is  probably  the  most  use- 
ful figure  to  the  power  salesman,  and  for  a  strictly  ter- 
minal elevator  operating  near  capacity  it  appears  fairly 
consistent.     The  effect  of  the  load  factor  on  the  price 


June  30,  1917 


ELECTRICAL     WORLD 


1249 


paid  per  kilowatt-hour  is  reflected  in  item  27,  since 
elevators  G.  C,  P.  A.  and  D.  S.  operate  on  the  same 
rate.  The  energy-cost  figures  are  interesting,  but  it 
should  be  noted  that  the  Port  Arthur  rates  were  re- 
duced on  Sept.  1,  1915,  approximately  TVz  per  cent. 

While  the  data  given  are  reliable,  the  Port  Arthur 
figures  being  obtained  from  monthly  records  and  com- 
piled by  the  author,  great  care  should  be  exercised  in 
using  the  figures  without  duly  considering  local  condi- 
tions. In  comparing  these  figures  with  coal  costs  it 
should  be  remembered  that  data  referring  to  steam  op- 


Whether  electric  power  be  generated  or  purchased,  an 
electrician  is  necessary  to  care  for  the  equipment  about 
the  elevator. 

Elevator  superintendents  who  have  not  had  experi- 
ence with  purchased  power  usually  appear  strongly  to 
favor  steam  operation  with  slow-speed  engines  directly 
connected  to  a  heavy  line  shaft.  They  argue  that  since 
an  elevator  must  have  some  steam  for  drying  grain  and 
must  burn  some  dust  or  waste,  it  is  cheaper  to  make 
power  on  the  premises  by  steam  than  it  is  to  purchase 
electricity.      However,    dryer   plants   are   not   operated 


TABLE  II-OPERATING  DATA  FOR  SIX  CHUN   KI.K\  Vl'oHS 


Item 


1.  Total  bushels  grain  handled — receipts 

plus  shipments 

2.  Working  hours,  elevator  in  operation. 

3.  Average  hours  operated  per  day  (300 

days      

4.  Bushels  handled  per  bushel  total  stor- 

age capacity 

5.  Bushels  handled  per  hour  operated, 

average 


6.  Total  rated  hp.  of  motors  installed 
7   Hp.  maximum  demand,  sustained  10- 
minute  peak 

8.  Ratio  of  maximum  demand  to  in 

stalled  capacity  (per  cent) 

9.  Hp.,  average  of  monthly  maximum 

demands 

10.  Ratio  of  average  monthly  peak  to 
yearly  peak  (per  cent) 


11.  Ratio  of  average  monthly  peak  to  in- 

stalled capacity  (per  cent) 

12.  Date  of  yearly  maximum  demand  . 

13  Date  of  heaviest  monthly  kw.-hr.  con- 
sumption  

14.  Date  of  least  monthly  kw-.hr.  con- 
sumption  


15.  Total  yearly  kw.-hr.  consumption. 

16.  Average  hp.  load  during  hours  oper- 

ated  

17.  Average  kw.-hr.  per  month 

13.  Average    hours'    use    per    month    of 

monthly  maximum  demand 

19.  Load  factor,  based  on  hours  operated 

and  average  of  monthly  peaks  (per 
cent) 

20.  Load  factor,  based  on  hours  operated 

and   maximum   demand  for  year 
(per  cent) 


21.  Load  factor,  based  on  total  time  and 

average  of  mont  hly  peaks  ( per  cen  t ) 

22.  Load  factor,  based  on  total  time  and 

maximum  demand  for  year   (per 
cent) 

23.  Ratio  of  average  load  to  average  rate 

of  handling  (per  cent) 

24.  Bushels  handled  per  kw.-hr.  (average) 

25.  Total  power  cost  (power  bills) .  .  . 


26.  Power  cost  per  hour  operated 

27.  Power    cost    per    kw.-hr.,    in    cents 

(average) 

28.  Power    cost    per    thousand    bushels 

grain  (cents) 

29.  Power  cost  per  hp.-ycar,   based  on 

yearly  peak 

30.  Power  cost  per  hp.-year,  based  on 

average  of  monthly  peaks 


Formula  for 
Calculating  Data 


Capacity  op  Elevator 


G.  C.  3,250,000  Bu. 


1914 


(2)*  300 

(l)-r  Total  storage 
(U-H2) 


(7)-H6) 


(9)  -r(7) 


(9)-H6) 


(15)-H(2)X0.746] 

(15I-M2 


(15)4-[(2)X(9)X0.746J 
(15)-H(2)X(7)X0.746] 
(15)-5-[8760X(9)X0.746] 

(15)-i-[8760X(7)X0.746] 

(16) -T- (5) 
(1)     (15) 


23,101,399 

3,205 

10.9 

7.11 

7,070 

2,345 

956 

40 
763  3 

79 


32.5 

May  and 

Nov. 

June 


398 

80,800 

140.4 
52.1 
41.6 

19.4 


1915 


P.  A.  9,250,000  Bu. 


1915 


38,504,923  52,028,758 
3,509 


(25)^(2) 

(25)-5-(15j 

(25)-*-[(l)-H000] 

C25)-M7) 
(25) +(9) 


3,618 

12.0 

11.85 

10,650 

2,345 

1.159.5 

49.4 

733.0 

63.3 


31.2 
Dec. 


Oct. 

Aug. 
901.443 

334 
75,100 

120.2 
45.5 
28.8 

18.73 


11.7 

16.0 

14,850 

2,345 

1,125 

48 

1,006 

89.3 


42.8 
May 


July 
Feb 

1,231,834 

471 
102,600 

133.7 
46.7 
41.7 
18.7 


1916 


I)  S.  1.750,000  Bu. 


1915 


905 
424 

46.9 
272 

61.4 


30.1 
May 


Oct 


Jan.,  July, 

Aug. 

676,274 


56,400 
212 


:..(iL'  3.14  3.17 

-'.;.   8  42.  71  42.  3 

,816.47  $17,959.29  $20,971.92 


SO.  07 
2.045 
85.7 

$20.72 

$26.0 


$4.97 
1.99 

40.0 
$15.50 
$24.50 


$5.97 
1.702 
40.2 
$18.63 

$20.83 


$7,197.99 


$ie.95 

$20.42 


94,913,953 
3 .  735 

12.44 

10.25 

25,400 

905 

460.75 

51  7 

392 
85  1 


43  3 
May 


Aug. 

Feb. 

781 ,040 

280.5 
65,100 

221 
71.5 
60.9 
?0.4 
25.8 


,634  02 
$2.31 

1  106 


Ms   73 
$22  30 


1916 


542  5 

180 
33  2 
132.6 
73.0 


24.4 
Dec. 


Nov. 

Feb. 

279,580 


23,300 
209.5 


32.2 


$3,089  96 


1.104 


$17.16 
$23.30 


26,637,578 

7.070 

23 

15.22 

3 .  700 
602.5 
321.75 

53  3 

240 
70  6 


10  - 
Dec 


Nov. 

Mar 

453,190 

85  6 

37.700 
198.5 

34.8 

26.65 

28.2 

21.6 

2  275 
58  8 
$5,272 

$0,745 
1.105 

19.8 
$16.40 
$21 .45 


W.  T. 

2,000,000 

Bu. 


Con. 

1,750,000 

Bu. 


1916 


1916 


a.  t. 

5,760,000 
Bu. 


1916 


54,069,158  38,691,171  .50,105,627 




19.25 

27.0 

9,350 

1,415.5 

777 
54.9 
643 

82.7 

45  4 


11  0 
22.1 
1 1 . 720 
1,037 
697 
67 .2 
595 
85.3 

57   t 


2,468 
1.397 
56.5 


Nov.      May  and 
Dec 


Nov. 

Mar. 
1,251  367 

290 
101,300 

207 
46.6 
38.6 
29. 
24.6 


3.1 
43.2 
$11  863  13  $10,857.00 


0.948 
21.9 
$15.26 
$18  15 


$24,168  21 


$3.29 


$15,571 
$18.23, 


48.- 
$17.28 


eration  are  seldom  if  ever  obtainable  in  the  same  detail 
that  electrical  data  are.  Attention  is  also  called  to  the 
fact  that  the  power  costs  given  herewith  are  complete 
with  the  exception  of  fixed  charges,  maintenance  on 
the  substation  equipment  and  the  expense  of  necessary 
attendance.  As  a  rule  a  man  is  kept  in  the  substation 
during  the  time  the  elevator  is  in  operation,  but  in 
many  cases  automatic  arrangements  could  be  made  to 
care  for  peak  loads,  and  an  occasional  visit  by  the  elec- 
trician  in  charge  of  the  elevator  would  be  sufficient. 


continuously  and  are  of  relatively  small  size,  requiring 
little  space  and  few  refinements.  To  operate  a  steam 
engine  or  turbine  which  would  meet  the  total  power  re- 
quirements of  a  grain  elevator  is  probably  more  costly 
per  kilowatt-hour  or  per  average  monthly-peak  horse- 
power than  is  generally  recognized  owing  to  the  usual 
low  load  factor.  That  purchased  power  at  the  rates  ob- 
tainable in  Port  Arthur  and  Fort  William  is  satisfac- 
tory is  indicated  by  the  additional  elevators  now  under 
construction  and  using  purchased  power. 
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Labor  Economy  of  Industrial  Trucks  and  Tractors 

Factors  Influencing  the  Purchase  of  a  Fleet  ol    lu)i  ty -nine-   Storage-Battery   Vehicles 

iu  an  Automobile  Plam     Data  on  Labor-Saving 

and  Cost  ol  Operation 


IN  i  in-:  modem  growing  automobile  factor}  sys 
inns  for  transporting  material  are  as  varied  and 
various  as  probably  could  be  found  employed  by 
anj  single  Industrial  concern.  The  cause  for  this  is 
obvious.  The  automobile  industry  in  its  mushroom 
growth   lias  cried  out    for   increased   production;    in- 

I  reasing  production  has  meant  speedier  movement  of 
raw    materials    to   machines   and    more    rapid    movement 

of  parts  from  machines  to  assembly.    To  get  this  rapid 

movement  factory  men  have  employed  hand  trucks,  gas- 
oline automobiles  of  all  kinds,  industrial  locomotives, 
motor-driven  conveyor  systems,  electric  industrial 
t  rucks  and  electric  industrial  tractors.  Of  all  these  the 
two  last-named  conveyances  are  newest  to  the  busi- 
ness, but  they  effectively  till  a  field  which  is  distinc- 
tively their  own  in  the  general  scheme  of  material 
transportation. 

Factors  That  Influence  Selection  of  Trucks 

To  cite  definite  experience  with  these  electric  storage- 
battery-driven  trucks  and  tractors,  the  results  at  the 
plant  of  the  Willys-Overland  Company  at  Toledo  may 
be  taken  as  an  example.  That  company  bought  its  first 
two  industrial  trucks  about  five  years  ago.  From  time 
to  time  it  has  added  to  that  nucleus  of  its  fleet 
until  it  now  has  forty  1-ton  (0.907-t.),  1.5-ton  (1.36-t.) 
and  2-ton  (1.814-t.)  trucks.  Within  the  last  year  this 
fleet  was  further  augmented  by  the  addition  of  nine 
storage-battery  tractors.  The  first  trucks  were  bought 
because  one  of  the  Overland  company's  officials,  seeing 
similar  trucks  at  work  in  a  freight  station,  grasped  the 
idea  that  by  using  them  in  the  factory  he  could  reduce 
labor  costs,  which  were  then  beginning  to  increase 
alarmingly.  In  fact,  when  the  first  two  units  were 
bought  it  was  figured  that  they  would  save  their  own 
cost  in  three  years,  even  if  the  price  of  labor  remained 
at  the  level  where  it  then  was.  When  the  first  two 
units  arrived  they  immediately  proved  that  with  the 
same  force  of  labor  immensely  large  quantities  of  ma- 
terial could  be  handled. 

That  the  performance  of  these  trucks  was  satisfac- 
tory in  every  respect  is  evident  from  the  growth  of  the 
fleet.  In  each  instance  wherein  trucks  were  purchased 
it  was  necessary,  however,  to  take  into  consideration 
many  factors  entering  into  the  haulage  problem.  The 
first  of  these  was  the  length  of  the  haul.  For  any  dis- 
tance above  150  ft.  (45.72  m.)  it  was  found  economical 
to  employ  a  tractor  to  move  trailers,  but  for  hauls 
slightly  longer  than  this,  and  especially  for  mixed  loads 
going  to  several  destinations,  industrial  trucks  were 
found  to  be  more  economical.  Hand  trucks  are  em- 
ployed on  shorter  hauls.  In  the  Overland  plant,  which 
covers  about  110  acres  (44.52  hectares)  of  floor  space 
and  an  actual  ground  area  of  105  acres  (42.49  hec- 
tares), hauls  as  long  as  150  ft.  (45.72  m.)  are  the 
rule,  not  the  exception.  Grades  are  also  a  factor,  since 
for  hand  trucks  extra  laborers  for  pushing  are  re- 
quired.   Trucks  and  tractors  at  the  Overland  plant  both 


ill\     pull    loads    up    L2    per   cent   grade      L86    ft. 

i  11.16  m.  i  long. 

The  second  consideration  is  the  relative  weight  and 
bulk  of  the  material  to  be  handled.  The  heavier  the 
material  in  relation  to  its  bulk  the  more  suitable  it  is 
for  electric  trucking.  A  third  consideration  is  the 
width  of  factory  aisles,  for  the  electric  trucks  and  trac 
tors  can  traverse  narrower  aisles  than  most  other  con- 
veyances. Aisle  widths  are,  of  course,  governed  by 
real-estate  values  and,   in  these  days  of  poor  delivery, 


FIG.    1 — THIS  TRACTOR   HAULING  ELEVEN   TRAILERS  IS   PULLING 
A   LOAD  OF   16,195   LB. 

The  load  is  made  up  as  follows :  Two  trailers  with  surmountable 
rims  weighing  1695  lb.  ;  one  trailer  with  automobile  hubs  weighing 
3135  lb.  ;  two  trailers  with  automobile  cylinders  weighing  1870 
lb.  ;  two  trailers  with  automobile  springs  weighing  2165  lb.  ;  two 
trailers  with  automobile  top  bows  weighing  respectively  450  lb. 
and  420  lb.  ;  two  trailers  empty  weighing  385  lb.  each. 

by  the  necessity  for  storing  material  in  every  available 
inch  of  floor  space. 

In  the  fourth  place,  the  amount  of  material  of  any 
one  kind  to  be  moved  at  one  time  from  one  fixed  point 
to  another  must  be  considered.  If  there  is  a  constant 
stream  of  material  moving  between  two  fixed  points,  a 
conveyor  system  may  be  more  economical  than  trucks. 
But  as  a  general  rule  the  movement  must  be  excep- 
tionally heavy  to  justify  the  conveyor,  and  certainty 
that  flexibility  is  not  needed  must  exist  to  exclude  the 
industrial  trucks.  The  fifth  consideration  is  the  capac- 
ity of  existing  lifts  and  elevators,  for  unless  these 
vertical  movers  will  carry  at  least  a  3-ton  (2.7-t.)  load 
the  economical  operation  of  trucks  will  be  impaired 
owing  to  the  impossibility  of  carrying  full  loads. 

The  conditions  influencing  selection  of  tractors  are  in 
general  the  same  as  those  which  govern  selection  of 
industrial  trucks,  with  a  few  exceptions.  A  tractor  costs 
about  33  1/3  per  cent  more  than  a  2-ton  (1.814-t.) 
truck,  but  will  pull  loads  from  four  to  five  times  as 
great.  It  is  exceptionally  well  adapted  to  handling  in- 
coming freight  shipments  to  storage,  while  the  work 
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jof   the   trucks    is   confined   more   to    interdepartmental 
transportation. 

The  problem  of  properly  manning,  charging  and 
maintaining  this  fleet  of  vehicles  is  an  important  one. 
Each  truck  carries  a  crew  of  two  men — a  driver,  who 
helps  load  and  unload,  and  a  helper.  The  trucks  some- 
times haul  one  trailer  if  handling  light,  bulky  material, 
and  in  such  instances  an  additional  helper  is  required. 
The  tractors  haul  any  number  up  to  ten  trailers.  A 
driver  and  a  helper  go  with  each  train  and  the  ma- 
jority of  actual  work  of  loading  is  done  by  special  crews 
stationed  at  proper  points. 

Care  and  Maintenance  of  the  Fleet 

The  entire  truck  and  tractor  fleet  is  housed  and 
charged  in  an  80-ft.  by  80-ft.  (24.38-m.  by  24.38-m.) 
garage,  in  which  there  are  twelve  40-amp.  mercury-arc 
rectifiers  and  fourteen  40-50-amp.  motor-generator  sets. 
Sets  of  small  rating  were  chosen  for  this  work  on  ac- 
count of  the  gradual  growth  of  the  fleet.  But  even  if 
the  garage  were  to  be  re-equipped  the  small  units 
would  probably  have  preference  because  of  the  greater 
flexibility  they  give  for  charging  one  or  two  trucks  at 
all  hours  of  the  day  and  night.  The  present  practice  in 
adding  to  this  equipment,  however,  is  toward  the  use 
of  the  motor-generator  sets  rather  than  rectifiers,  on 
account  of  the  high  expense  for  tube  renewal  and  the 
lower  general  maintenance  cost  of  motor-generator  sets 
when  the  equipment  must  be  handled  largely  by  un- 
skilled labor.  Moreover,  the  motor-generators  permit  of 
charging  at  high  rates  for  short  periods,  which  is  neces- 
sary occasionally  with  the  alkaline  batteries  used.  The 
fact  that  these  batteries  are  equipped  with  different 
numbers  of  cells,  ranging  from  twenty-one  to  forty- 
two  cells  each,  is  another  reason  for  the  preference  ac- 
corded small  units,  since  each  battery  can  be  efficiently 


FIG.    2 — THE  TRUCKS  ARE   PLACED   ON   CHARGE   IN   THIS   GARAGE 
BY  THE  DRIVERS 

given  just  the  charge  it  needs.  A  maintenance  crew  of 
two  men  is  employed  in  the  garage,  but  the  trucks  are 
ordinarily  put  on  charge  by  the  drivers. 

Operating  and  Cost  Data 

While  no  accurate  over-all  data  are  available  on  the 
total  labor  saving  effected  by  the  fleet,  there  are  suffi- 
cient individual  instances  to  be  convincing.     For  ex- 


ample, where  eighteen  men  were  formerly  needed  to  un- 
load small  6-volt  storage  batteries  from  freight  cars 
eight  men  and  one  industrial  truck  now  do  the  same 
work  and  do  it  faster.  Three  men  who  formerly  helped 
push  hand-truck  loads  uphill  through  a  long  tunnel  were 
released  for  other  work,  since  tractors  and  trucks  pul! 
most  of  the  loads.     It  is  said  by  the  foreman,  H.  B. 


FIG.    3 — THE   TRUCK    CARRYING    BATTERIES    HAS   A   LOAD   OF 
3080   LB. 

Following    it    is    another    loaded    with    transmission    and    differ- 
entials weighing  3654  lb. 

who  is  directly  in  charge  of  electric  trucking,  that,  on 
the  average,  tractors  under  the  Overland  company's 
conditions  have  reduced  the  labor  required  by  one-half 
and  have  at  the  same  time  speeded  the  handling  of  ma- 

TABLE    I — OPERATING    RECORD    OF   A   2-TON    TRUCK    TAKEN 
OVER  THIRTY-ONE  DAYS 
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Average  cost  per  ton-mile,  cents:  Labor,  2.04;  power,  0.066;  maintenance,  0.010;  invest 
ment  and  depreciation    0.017=$2.097. 
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terial.     The   trucks   have   reduced   hand   labor    10  pei 

(cni  and  .ii  o  ihow  an  increase  In  handling  speed.    Pei 
haps  the  beat  evidence  that  tin  i  factor  In    peed 

Ing  production  Ii  t h«*  fad  that  tin  |  department 

vee  Immediate  and  rigorous  complaints  from 
depart  mental  production  foremen  whenever  i  tingle 
truck  or  tractor  [i  in  the  garage  for  i  i  repaii 

The-  reason   for  tins  can   be   re.idih    appreciated   when    it 

bated  thai  the  fleet     forty  trucks  and  nine  tractoi 

handles    in    an    average   day    more    than    2,000,000    lb. 
17,180  Uvr.  >    Of  material,  each   unit   traveling  an   aver 
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age  distance  of  11.6  miles  (18.669  km.).    Detailed  data 
on  a  typical  day's  hauling  are  given  in  Table  II. 

Data  on  the  total  cost  of  operating  one  of  the  2-ton 
trucks  for  a  month  are  given  in  Table  I.  From  these 
data  it  will  be  seen  that  the  total  cost,  including  wages, 
electrical  energy,  maintenance,  interest  and  deprecia- 
tion, is  $2,097  per  ton  mile  ($1,431  per  t.-km.).  The 
truck  to  which  these  data  apply  was  in  service  an  aver- 
age of  ten  hours  a  day.  Its  average  daily  mileage  loaded 
was  3.7  (5.955  km.)  ;  its  mileage  empty  was  also  3.7. 
Its  average  daily  total  tonnage  was  14.1  (12.7  t.),  and 
its  daily  work  was  3.3  ton-miles  (4.82  t.-km.).  Its  av- 
erage tonnage  per  hour  was  1.4  (1.27  t.). 


i  >  i .  i.!  i ...  i  m  .in  (, i  rn  i .  The  energi 
for  charging  was  purchased  under  the  Overland  com- 
pany* genera]  wholesale  contract  with  the  Toledo  itail- 
wayi  A  Light  Company,    interest  wa    figured  at  •;  per 

lent  and  depreciation  at  12.6  per  cent.  The  operating 
costs  on    tractors   would    he    somewhat    lower   than   these 

figures,  ii    is  believed,  because  of  the  greater  torn 

lhe\  handle.  These  data  are  believed  to  give  a  more 
accurate  idea  of  actual  hauling  costs  than  over  all  data 
could  give  because  the  trucks  are  used  at  times  for  such 

other  work  about  the  factor}  as  pulling  cable  into  un- 
derground ducts,  etc.  The  trucks  and  charging  equip- 
ment were  installed  and  are  maintained  under  the  direc- 
tion of  \\ .  A.  Mill,  electrical  engineer  for  the  plant. 


INSULATING  BARRIERS  FOR 

USE  WITH  TRANSFORMERS 

These  Barriers  Are  Formed  of  Totally  Inclosed  Im- 
pervious Casings  Containing  Oil  in  the 
Form  of  Films  or  Layers 

Insulating  barriers  for  transformers  or  the  like  where 
extra  high  tensions  are  present  are  the  basis  of  an  in- 
vention by  Willis  A.  Ishler  of  Pittsfield,  Mass.,  in  patent 
No.  1,223,881.  The  insulating  barriers  are  formed  of 
totally  inclosed  impervious  casings  containing  oil  in 
the  form  of  films  or  layers,  preferably  in  the  form  of 
oil-soaked  fibrous  sheets.  At  one  or  both  sides  of  the 
oil  layer  may  be  applied  one  or  more  thicknesses  of 
other  insulating  materials  as  conditions  may  require.  A 
structure  of  this  kind  may  be  made  in  the  form  of  a 
fairly  flexible  pad  which  may  be  wrapped  around  the 
part  to  be  insulated. 

MERCURY-ARC  RECTIFIERS 

Three-Phase  Current  Converted  Into  Star-Connected 
Multiphase — Rectifying  from  Each  Phase 

In  three-phase  or  even  six-phase  mercury-vapor  recti- 
fiers operating  at  a  given  voltage  the  output  is  limited 
by  the  electrical  strain  imposed  upon  the  electrodes,  as 
above  a  certain  current  strength  the  electrode  tempera- 
ture will  become  too  high  and  impair  the  proper  work- 
ing of  the  rectifier.  The  output  increases  with  the  num- 
ber of  phases.  Therefore  the  invention  of  Ernst  Oel- 
schlager  (patent  No.  1,218,952),  assignor  to  the  Sie- 
mens-Schuckertwerke  of  Berlin,  Germany,  is  directed 
first  to  turning  delta-connected  three-phase  current  into 
star-connected  multiphase,  and  secondly,  to  rectifying 
from  each  of  the  many  phases  so  produced.  The  con- 
tinuous-current mains  to  be  supplied  from  the  rectifier 
are  connected  on  the  one  hand  with  the  mercury  of  the 
rectifier  and  on  the  other  hand  with  the  zero  point  of 
the  star-connected  phase  windings  of  the  phase  trans- 
former. Each  part  or  phase  is  connected  at  one  end 
with  the  common  zero  point  and  at  its  other  end  with 
one  of  the  electrodes  of  the  rectifier.  The  number  of 
these  electrodes  must,  of  course,  be  the  same  as  that  of 
the  number  of  parts  or  phases  of  the  winding.  In  con- 
necting the  several  phases  with  the  electrodes  the  same 
order  of  succession  must  be  observed,  so  that  a  rotating 
field  traversing  the  windings  will  cause  the  maximum 
voltage  between  the  cathode  and  the  series  of  anodes  to 
travel  circularly  around  the  anodes. 
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Lighting  in  Automobile  Factories 

Relative  Costs  of  Lighting  Equipment  and  Factory  Buildings,  Losses  Arising 
from  Poor  Lighting,  and  Examples  of  Good  Lighting 
in  Representative  Plants 


by  c.  E 

Assistant   Professor  of  Electrical  Ei 

Summary. — The  author  touches  briefly  upon  the  magni- 
tude of  the  automobile  industry  and  points  out  the  relation 
of  investment  required  for  lighting  equipment  to  the  total 
:ost  of  modern  factory  buildings  and  also  to  the  cost  of 
such  parts  of  the  equipment  as  elevators,  cranes  and  the 
ventilating  system.  The  importance  of  lighting  in  improv- 
ing production  efficiency  is  emphasized  and  estimates  are 
made  of  the  loss  occasioned  by  poor  lighting.  Special  at- 
tention is  called  to  some  excellent  examples  of  artificial 
lighting  in  representative  plants. 


GOOD  illumination  is  one  of  the  most  important 
influences  that  contribute  to  efficient  production 
in  manufacturing  plants.  Without  it  the  best 
laid  plans  of  continuous-line  work,  etc.,  will  not  produce 
the  desired  results.  Workmen  will  be  delayed  in  grop- 
ing for  tools  and  materials  or  in  adjusting  their  ma- 
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the  value  of  which  may  be  estimated  conservatively  at 
close  to  $5,000,000,000.  The  last  figure  represents 
roughly  a  2000  per  cent  increase  over  the  correspond- 
ing figure  for  1909.  The  gross  annual  sales  during 
eight  years  of  the  Ford  company's  experience  are  shown 
graphically  in  Fig.  1,  which  also  indicates  the  num- 
ber of  cars  and  trucks  of  all  makes  produced  annually 
between  the  years  1903  and  1916  inclusive.1 

Relations  of  Cost  of  Lighting  Equipment 
to  Cost  of  Plant 

To  illustrate  the  approximate  cost  of  lighting  equip- 
ment in  its  relation  to  the  cost  of  the  buildings  used 
by  modern  automobile  plants,  and  also  to  show  how  the 
cost  of  lamps  and  wiring  compares  with  the  initial  costs 
of  such  parts  of  the  plant  equipment  as  elevators, 
cranes  and  the  ventilating  system,  data  based  on  the 
new  shops  of  the  Ford  plant  are  cited.  The  total  cost 
of  these  additions  is  given  as  $1,127,117.30,  of  which' 
$1,039,793.89  represents  the  cost  of  the  buildings  only. 
The  cost  per  square  foot  of  floor  is  about  $1.64  ($17.60 
per  sq.  m.).  A  modern  system  of  factory  lighting,  un- 
der normal  price  conditions,  depending  somewhat  on  the 
type  of  lamps  and  the  methods  of  wiring,  costs  about 
$50  to  $150  per  1000  sq.  ft.    C$537  to  $1,610  per  1000 


fig.  1- 
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-GROSS  ANNUAL  SALES  OF  FORD  COMPANY  AND  ANNUAL 
PRODUCTION    OF    ALL    MAKES    OF    CARS 


chines.  The  accuracy  of  the  work  performed  under 
such  conditions  may  also  suffer  seriously.  Further- 
more, as  was  pointed  out  in  one  of  the  preceding  sec- 
tions of  this  series,  accidents  will  be  increased  by  the 
absence  of  adequate  light.  These  facts  are  particularly 
noticeable  in  the  automobile  industry,  where  men  are 
required  to  concentrate  on  specialized  work  to  keep  up 
with  the  demand  for  pleasure  cars  and  commercial 
trucks. 

The  increase  in  the  manufacture  of  automobiles  dur- 
ing recent  years  constitutes  one  of  the  most  stupendous 
developments  in  the  history  of  industry.  According  to 
the  United  States  census,  the  value  of  the  manufac- 
tured product  in  1909  was  $250,000,000  in  round  num- 
bers, and  the  output  was  roughly  1,000,000  cars  and 
trucks.  In  1916  the  output  of  cars  and  trucks  of  all 
makes  was  placed  by  reports  at  more  than  16,000,000, 


FIG.   2 — OPERATIONS   THAT   CAN    BE   PERFORMED   IN   TIME   SAVED 
BY  GOOD  LIGHTING 

sq.  m.)  of  floor  area,  or  5  to  15  cents  per  square  foot 
($0.54  to  $1.61  per  sq.  m.).  These  figures  are  based  on 
actual  costs  in  old  plants  where  the  wiring  was  installed 


•Kin  2  and  the  curve  on  the  left  In  Pig.  i  have  been  plotted  from 
data  found  in  Arnold  and  Faurote's  "Ford  Methods  and  Che  ford 
Shops,"  published  by  the  Engineering  Magazine  Company,  \'<  « 
York,  ami  several  references  are  made  to  this  book  In  a  portion 
of  the  text.  The  curve  on  the  right  in  Fig.  l  is  based  on  data  in 
an  article  by  l>.  II.  Lay  in  the  Automobile  for  Matt  it  15, 
page  SiS. 
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in  an  "M  structure,    Taking  the  minimum  value  i 
cent*  par  iquare  fool     $0  >i  par  iq.  m.),  baeau  a  the 
installation  waa  mada  in  :i  ne*  plant  ;it  tha  time  "i  con 
itruction,  it  follows  that  the  modern  planl  of  tha  type 
referred  t<>  will  require  an  Initial  inveatmenl  for  light 
mi'  equipment  equal  to  about  ■"«  per  cenl  of  the  entire 
const ruct  ion  and  equipment  co 


exp<  n  a  a)  o  amount  t<>  about  l  cent  a  minute  eaol 
making  tha  total  grosi  charge  of  manufacturing  <>ne 
cylinder,  Involving  twentj  eight  operations,  $1.85.  The 
actual  assembly  <>r  a  piston  and  rod,  which  takes  one 
minute  and  twenty-four  leconda  Including  inspection 
Involves  (1)  driving  ou1  tin-  pin,  (2)  dipping  it  In  ml, 
lipping  it  Into  the  rod  eye,  I  I)  turning  tha  inn  to 


: 


FIGS.    3    AND    4 NIGHT    VIEWS    IN     MACHINE    SHOPS    OF    HUDSON    AND    KISSEL   AUTOMOBILE   COMPANIES 

In   the  Hudson   shop   200   alternating-cur-  square    foot    of    floor    area.      In    the    Kissel  ft.  above  the  floor,  making  a  demand  of  0.7 

rent    mercury-vapor    lamps   air    mounted    11  shop    100-watt    gas-filled    tungsten-filament  watt  to  1  watt  per  square  foot  of  floor  area 

t't    above  the  floor,  20  ft.  apart,  making  the  lamps    equipped    with    krinkled-glass    reflec-  that  is  illuminated, 

power    demand    for    lighting    0.97    watt    per  tors  are  placed   10   ft.  to   12  ft.  apart  at   12 


It  is  interesting  to  compare  the  initial  costs  of  ele- 
vators, cranes  and  the  ventilation  system  with  that  for 
lighting.  In  the  Ford  additions  the  cost  of  elevators  is 
given  at  $23,500,  that  of  cranes  at  $11,950,  and  that  of 
the  ventilation  system  at  $51,873.41,  these  figures 
amounting  roughly  to  2,  1  and  5  per  cent  of  the  total 
initial  cost  of  the  plant  respectively.  The  cost  of  lamps 
and  wiring  will  therefore  roughly  approximate  the  cost 
of  the  ventilating  system.  It  is  hardly  necessary  to 
point  to  the  wisdom  of  including  the  temps  and  wiring 
as  a  part  of  the  initial  outlay  for  such  buildings,  since 
it  is  believed  that  the  value  of  sufficient  artificial  light- 
ing is  now  becoming  generally  recognized  by  the  man- 
agements of  modern  automobile  plants. 

Too  much  emphasis  cannot  be  placed  on  the  saving  in 
minutes  and  seconds  obtainable  in  connection  with  the 
many  detailed  operations  of  automobile  manufacture. 
Having  the  production  processes  and  assembly  carried 
out  in  their  logical  order  by  men  and  at  machines  ar- 
ranged in  the  corresponding  order  relative  to  each  other 
has  produced  remarkable  results.  However,  if  the 
necessary  light  is  not  furnished,  each  man  cannot  per- 
form his  work  in  the  minimum  time  nor  with  the  best 
results,  and  the  advantages  theoretically  obtainable 
with  continuous-line  work  will  be  offset. 

Some  idea  of  the  value  of  a  second  saved  or  lost  by 
some  influencing  factor  like  lighting  can  be  obtained 
from  a  study  of  the  following  data2  and  of  Fig.  2.  Ma- 
chining of  a  cylinder,  which  requires  forty-five  minutes, 
costs  roughly  1  cent  a  minute  (based  on  $5  a  day  of 
eight  hours).     Upkeep  of  cutting  tools   and  overhead 


=These  data  are  based  on  the  present  practice  of  the  Ford  com- 
pany, where  continuous-line  assembly,  use  of  work-carrying  chutes 
and*  the  plan  of  holding  the  motor  as  nearly  at  one  level  as  pos- 
sible during  the  entire  course  of  assembly  are  employed. 


take  the  screw,  (5)  inserting  set  screw,  (6)  tighten- 
ing the  screw  with  a  wrench,  inserting  cotter  pin  and 
spreading  ends.  Fig.  2  shows  graphically  the  time  re- 
quired for  each  of  seven  operations  out  of  eighty-four 
required  in  motor  assembly.  The  entire  assembly  of  a 
motor  takes  226  minutes. 

The  annual  or  continuous  charge  for  light  will  be 
very  small  in  terms  of  wages.  In  marked  contrast,  the 
losses  due  to  poor  light  will  be  correspondingly  exag- 
gerated. Thus  if  twenty  men  work  in  an  area  of  1000 
sq.  ft.  of  floor  area  (92.7  sq.  m.)  a  good  system  of 
lighting  for  this  space  and  number  of  men  will  cost 
about  $80  per  annum  with  certain  assumptions  as  to 
energy  cost,  interest  and  depreciation  on  the  invest- 
ment, etc.,  while  the  gross  labor  charges,  including  up- 
keep and  overhead,  per  annum  may  be  as  much  as 
$80,000  for  such  a  unit  area.  In  other  words,  the  cost 
of  light  would  equal  roughly  one-tenth  of  1  per  cent  of 
the  wages,  and  in  like  manner  a  loss  of  one  minute  per 
day  for  every  workman  due  to  bad  lighting  conditions 
would  result  in  a  gross  loss  of  about  $180  per  annum 
for  the  twenty  men,  or  more  than  twice  the  total  an- 
nual charges  for  light. 

Essential  Qualities  in  the  Lighting  System 

From  the  foregoing  data  it  can  be  seen  that  careful 
attention  to  lighting  is  as  essential  to  production  effi- 
ciency as  the  adoption  of  time-saving  methods.  There 
can  be  little  or  no  question  concerning  the  wisdom  of 
installing  the  lamps  overhead  and  of  doing  away  as  far 
as  possible  with  the  inconvenience  and  annoyance  cf 
drop  lamps  close  to  the  work.  A  representative  case  of 
good  lighting  is  illustrated  in  Fig.  3,  which  shows  a  sec- 
tion  of  the  machine  shop  of  the  Hudson  Motor  Car 
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ompany,  Detroit,  illuminated  by  mercury-vapor  lamps. 
Attention  is  called  particularly  to  the  large  amount  of 
ight,  all  from  overhead  lamps,  which  reaches  the  drills 
it  the  point  of  greatest  importance  to  the  operator, 
[t  is  of  interest  to  note  that  the  lamps  in  this  shop  are 
spaced  on  20-ft.  (6.1-m.)  centers  and  are  mounted  11 
ft.   (3.4  m.)  above  the  floor,  so  that  about  0.97  watt  is 
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IFIG.    O — NIGHT    VIEW    OF    GARAGE    ILLUMINATED    BY    TUNGSTEN 
LAMPS    WITH    REFLECTORS 

Irequired  per  square  foot  of  floor  space  (10.3  watts  per 
Isq.  m.).  About  200  lamps  of  the  mercury-vapor  type 
lare  installed  in  this  shop. 

A  night  view  in  the  assembly  department  of  the 
iMaxwell  Motor  Car  Company,  Detroit,  is  given  in  Fig. 
|6,  which  shows  the  good  effects  of  the  illuminaton  sys- 
[tem  employed.  In  this  building,  which  is  more  than 
1700  ft.  (213.4  m.)  long,  the  bodies  of  the  cars  are  built 
lup  on  trucks  which  may  be  moved  along  rails  extending 
throughout  the  entire  length  of  the  building.    The  vari- 


amount  to  approximately  0.75  (8.07  watts  per  sq.  m.j, 
To  indicate  the  results  obtainable  with  gas-filled 
tungsten-filament  lamps  under  approximately  similar 
conditions,  Figs.  4  and  7  are  shown,  representing  ma- 
chine-tool work  and  assembly  respectively.  In  each  case 
100-watt  units  are  used  with  X-ray  No.  570  direct- 
lighting  reflectors.  The  spacing  of  the  lamps  is  from 
10  ft.  to  12  ft.  (3  m.  to  3.7  m.),  and  the  mounting 
height  is  12  ft.  (3.7  m.)  above  the  floor.  From  0.7 
watt  to  1  watt  per  sq.  ft.  (7.53-10.75  watts  per  sq.  m.j 
is  required.'  About  3  ft. -candles  to  5  ft. -candles  is  used 
for  garages  in  general. 


METALLIC  CONDUIT  MOLDING 

Provided  with  Beveled  Corners  at  Base  and  Locking 
Ribs  at  Edges  of  Side  Walls 

A  conduit  system  adapted  for  wall  or  ceiling  work 
is  proposed  by  William  A.  Bonnell  of  Brooklyn,  N.  Y., 
in  patent  No.  1,217,398.  The  conduit  body  consists  of 
a  base  plate  and  side  walls.  At  the  junction  with  the 
base  plate  the  side  walls  are  beveled  to  meet  the  base 
plate,  thus  forming  latching  shoulders  to  be  engaged 
by  the  ribs  formed  on  the  side  walls  of  the  box-like 
cover.  Retaining  fingers  which  are  sheared  out  of  the 
side  walls  of  the  body  may  be  bent  by  hand  or  by  a  tool 
around  the  conductors  after  they  are  laid  in  place.  In 
this  case  the  retaining  fingers  are  not  cut  back  com- 
pletely to  the  base  plate,  but  only  to  the  beveled  por- 
tions of  the  body,  so  that  when  the  cover  is  in  place  the 
side  walls  and  ribs  completely  close  up  these  openings. 
In  this  form  the  members  may  be  assembled  either  by 
slipping  the  ribs  over  the  outer  edges  of  the  side  walls 
of  the  body  member,  or  the  ends  of  the  body  and  cover 


FIGS.    6    AND    7 — NIGHT    VIEWS    OF    ASSEMBLING    DEPARTMENTS    IN    MAXWELL  AND    KISSEL   AUTOMOBILE   PLANTS 

About  280  mercury-vapor  lamps  are  used     making    the    demand    0.75    watt    per   square  krinkled-glass  reflectors  are  mounted    L2   ft. 

in   the   Maxwell  shop,   being  mounted    20   ft.      foot.      In  the   Kissel  shop  100-watt  gas-filled  above   the    floor   and    10   ft.    to    12    ft.    apart, 

to    26    ft.    apart   at    14    ft.    above    the    floor,     tungsten-filament      lamps      equipped      with  The  demand  is  0.7  to  l   wait  per  square  foot. 


ous  parts  are  added  as  the  car  travels  along,  until  at 
the  end  of  the  building  the  car  is  run  off  under  its  own 
power.  It  is  interesting  to  note  that  in  this  shop  one 
car  is  completely  assembled  practically  every  minute. 
The  lamps  in  this  section  are  of  the  mercury-vapor 
type  spaced  approximately  on  20-ft.  by  26-ft.  (6.1-m. 
by   7.9-m.)    centers,    and    the    watts   per   square    foot 


may  be  engaged  and  the  latter  slid  longitudinally  over 
the  former  after  the  conductors  are  in  place. 


3Figs.  3  and  6  are  shown  through  the  courtesy  of  W.  A.  D. 
Evans  of  the  Cooper  Hewitt  Electric  Company,  to  whom  are  also 
due  the  data  relating  to  these  installations.  Figs.  1  and  7  have 
been  taken  specially  for  this  article  in  the  works  of  the  K  ssel  Mo- 
tor Car  Company,  through  the  courtesy  of  J.  L.  Stan-  ol  the  Na- 
tional X-Ray  Reflector  Company,  who  has  furnished  the  data  cov- 
ering the  installations  shown, 
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Discussion  of  Insulator  and  Cable  Problems 

Eleven  Papers  Were  Presented  at  Special  Meeting  of  A.  I.  E.  E.  in  New 

York — Cables.  Insulators.  Mining,  Water  Power  and  Heating 

of  Apparatus   Were   Subjects   Considered 


MOST  of  the  papers  presented  at  the  special  meel 
ing  of  the  A.  I.  E.  E.  held  in  Nru  York  June 
27  and  28  dealt  with  subjects  connected  with 
high-tension  cables  and  insulators.  Pour  of  the  eleven 
papers  presented  were  on  mining,  water  power  and 
heating  of  apparatus. 

Particular  emphasis  was  laid  in  the  insulator  papers 
on  the  fad  that  mechanical  causes  are  principally    re 
sponsible   for   insulator   failures,  cracking,  absorption 
and  unequal  expansion  being  given  as  frequenl  sources 
of  trouble.     Dielectric  flux  concentration  as  a  cause  of 

insulator  failure  and  the  need  of  standardization  in 
joint  construction  were  also  brought  out.  Among  the 
remedies  suggested  were  to  use  elastic  cement,  minimize 
the  amount  of  nesting,  avoid  flux  concentration,  and 
use  materials  that  have  similar  coefficients  of  ex- 
pansion. 

The  importance  of  keeping  dielectric  losses  low  was 
alluded  to  in  all  of  the  cable  papers,  it  being  pointed 
out  that  these  have  a  considerable  influence  on  cable 
rating.  Dampening  the  ground  surrounding  cables  or 
operating  them  under  practically  submarine  conditions 
was  again  brought  up  as  a  means  of  increasing  cable 
ratings  so  that  existing  installations  as  well  as  new 
ones  can  be  used  to  better  advantage. 

One  of  the  mining  papers  took  up  the  considerations 
which  affect  the  selection  of  apparatus  and  types  of  dis- 
tribution systems  for  bituminous  coal  mines,  while  the 
other  gave  the  performance  of  one  of  the  largest  mine 
hoists  in  the  world,  showing  that  the  over-all  efficiency 
was  46.7  per  cent  under  working  conditions.  A  paper 
on  economical  combinations  of  steam  and  hydroelectric 
plants  contained  a  very  interesting  method  of  deter- 
mining the  annual  costs  of  water-power  and  steam 
plants  used  separately  or  in  combination. 

Abstracts  of  nine  of  the  papers  follow. 


OPERATION  AND  MAINTENANCE 

OF  UNDERGROUND  CABLES 

Problems  That  Are  Involved  and  Some  of  the  Solu- 
tions for  These  Problems,  Including  Method 
of  Increasing  Radiation 

Since  the  cost  of  underground  cables  for  power  dis- 
tribution has  doubled  in  the  last  two  years,  it  is  espe- 
cially urgent  at  this  time  for  operating  engineers  to 
devise  methods  whereby  the  ratings  of  existing  instal- 
lations may  be  increased  considerably  above  the  values 
they  were  supposed  to  give.  Assuming  that  cables  are 
made  of  good  material  with  good  workmanship  and 
design,  John  L.  Harper  pointed  out  that  the  funda- 
mental causes  of  cable  failure  are  joint  trouble,  mechan- 
ical injury  of  lead  sheaths,  and  overheating,  the  latter 
being  the  most  important. 

The  incorporation  of  a  joint-filling  compound 
that  has  not  the  same  characteristics  as  the  insulating 
compound  used  in  the  cable  may  also  cause  trouble  as 


a  mixture  Of  the  tWO  may  have  very  different   insulating 

characteristics  from  either  of  the  original  compounds. 

[f  Cables  are  CUt  and  allowed  to  hang  down  and  bleed 
slightly-,  a  bubble  of  air  is  liable  to  tfot  into  the  cable. 
Later  when  the  cable  is  in  operation  and  thoroughly 
heated  the  bubble  may  expand,  displace  the  insulating 
compound  and  eventually  cause  failure. 

Overheating. — The  retention  of  constantly  produced 
heat,  no  matter  how  small,  will  build  up  temperatures 
which  will  not  only  impair  the  insulating  characteristics 
of  the  cable  but  will  destroy  the  cable  itself.  The  prob- 
lem, therefore,  is  one  of  controlling  the  dielectric  loss 
and  producing  an  even  and  rapid  dissipation  of  all  heat 
produced  within  the  cable.  The  obstruction  to  rapid 
dissipation  of  heat  from  the  cable  or  conduit  may  not 
be  in  the  cable  itself  or  in  the  conduit  structure,  but 
may  depend  on  the  quality  and  condition  of  the  earth 
surrounding    the    conduit. 

To  decrease  the  first  cost  of  the  underground  distribu- 
tion of  power  the  dissipation  of  the  heat  should  be  in- 
creased at  least  to  the  point  where  the  power  value  of 
the  PR  losses  may  be  made  to  balance  the  operating 
expense  of  increased  construction  and  installation. 
This  can  be  done  by  dampening*  the  earth  surrounding 
cable  ducts,  by  circulating  water  through  porous  tile, 
or  by  flooding  the  cable  ducts  and  operating  them  under 
practically  submarine  conditions  where  possible. 


INSULATION  CHARACTERISTICS 

OF  HIGH-VOLTAGE  CABLES 

Dielectric  Losses  and  Chemical  Instability  of  Insula- 
tion Constitute  Important  Factors  in 
Rating  of  Cables 

Practically  all  failures  of  high-voltage  underground 
cables,  W.  S.  Clark  and  G.  B.  Shanklin  pointed  out  in 
their  paper,  are  due  to  heating,  usually  not  over  their 
entire  length,  but  at  certain  points  known  as  "hot 
spots."  Since  the  dielectric  losses  rise  rapidly  with 
temperature  and  have  a  cumulative  tendency  at  high 
temperatures,  they  constitute  an  important  factor  in 
the  .rating  of  cables.  Paper-insulated  cable,  which  is 
the  most  generally  used  of  all  types  of  cable,  is  suscep- 
tible to  the  widest  variation  in  its  insulation  character- 
istics. 

The  first  tests  referred  to  by  the  authors  in  their 
paper  were  for  the  60-cycle  dielectric  energy  loss  in  a 
standard  type  of  mineral  hydrocarbon-base  cable  com- 
pound. Tables  and  curves  were  given  showing  the 
variation  of  relative  permittivity,  power  factor  and 
specific  gravity  with  temperature.  The  relative  per- 
mittivity was  found  to  decrease  with  increase  of  tem- 
perature, corresponding  values  of  specific  gravity  vary-, 
ing  in  the  same  way. 

The  next  set  of  tests  were  on  single-conductor  paper- 
insulated  cables,  data  being  obtained  showing  the  vari- 
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ations  of  watts  loss,  per  cent  power  factor,  relative  per- 
mittivity and  specific  resistivity  with  temperature.  The 
authors  bring  out  the  fact  that  never  yet  have  they 
found  a  case  where  cable  trouble  can  be  attributed  to 
initial  moisture.  Sometimes  the  moisture  may  become 
entrapped  in  cable  joints,  but  it  never  travels  along  the 
cable  to  any  great  extent.  Rubber-insulated  cable  pro- 
tected by  lead  sheathing  undergoes  a  chemical  change 
due  to  heating.  Therefore  chemical  instability  Under 
temperature  and  voltage  stress  is  a  predominating  fac- 
tor in  cable  insulation  trouble.  Remarkable  similarity 
is  shown  between  watts  and  permittivity  cycles  with 
rubber,  varnished  cambric  and  other  insulation.  It  is 
to  be  expected  that  the  material  with  the  highest  effec- 
tive alternating-current  resistance  at  high  temperature 
would  be  the  least  liable  to  deterioration  at  "hot  spots" 
and  is  therefore  the  most  desirable  one  to  use. 

From  tests  of  three-conductor  paper  cable  it  was  con- 
cluded that  the  highest  possible  surface  resistance 
should  be  afforded  especially  at  high  temperatures. 
Stresses  between  the  inner  tangential  points  of  the  con- 
ductor, occurring  where  cable  temperature  is  highest, 
will  probably  be  the  limitation  to  maximum  voltage  rat- 
ings of  cables  in  the  future.  In  one  cable  which  had 
given  trouble  in  operation  the  weak  spot  was  found  to 
be  at  a  point  heated  above  the  average  duct  tempera- 
ture by  external  sources,  indicating  that  the  dielectric 
energy  loss  must  have  been  so  high  that  it  was  compar- 
able with  the  copper  loss.  With  a  power  factor  as  high 
as  the  one  tested  (54  per  cent)  at  100  deg.  C.  it  is  safe 
to  say  that  trouble  will  occur  at  "hot  spots"  in  time. 

Paper  insulation  has  the  poorest  temperature  charac- 
teristics, compared  with  varnished  cambric  and  rubber- 
insulated  cables,  and  must  be  of  the  highest  grade  to 
bring  the  100-deg.  C.  resistivity  well  up  in  value.  Var- 
nished cambric  excels  paper  in  desirable  quality.  Al- 
though its  resistivity  characteristics  are  not  particu- 
larly good,  it  is  very  stable  and  uniform  and  has  good 
mechanical  qualities.  Rubber  has  the  best  temperature 
characteristics,  but  the  physical  changes  that  take  place 
in  it  prohibit  its  use  at  high  temperatures. 

After  a  continuous  run  of  a  year  or  more  at  twice 
normal  voltage,  some  coils  were  examined  and  found  to 
have  deposits  on  the  walls  of  the  gas  spaces,  although 
very  little  damage  was  done.  Over-stressing  cables  to  a 
point  where  internal  ionization  begins  is  to  be  avoided 
in  practice. 


CABLE  JOINTS  AND  THEIR 

METHOD  OF  CONSTRUCTION 

Necessity  of  Engineers  Agreeing  on  Requirements  to 
Permit  Standardization — Costs  and  Time 
of  Construction  Now  Vary 
Owing  to  the  fact  that  the  number  of  companies  in- 
stalling cables  for  operation  at  20,000  to  25,000  volts 
has  increased  in  the  last  few  years,  D.  W.  Roper  points 
out  that  it  is  essential  that  engineers  come  to  some 
agreement  on  the  fundamental  requirements  of  joints 
so  that  their  construction  may  be  standardized.  Some 
idea  of  the  need  of  standardization  may  be  obtained 
when  it  is  considered  that  the  labor  cost  for  joints 
made  under  similar  conditions  varies  from  $5  to  $30 
and  the  time  required  for  making  them  ranges  from 
less  than  half  a  day  to  a  day  and  a  half,  depending  on 
the  methods  and  construction  employed. 


Mr.  Roper  suggested  a  number  of  tentative  specifica- 
tions the  adoption  of  which,  he  says,  would  be  a  step  to- 
ward standardization.  These  will  be  presented  in  a 
later  issue  of  the  Electrical  World. 


DIELECTRIC  LOSSES 

AND  CABLE  RATINGS 

Method  of  Calculating  Rating  of  Cable  from  Dielec- 
tric Loss  and  Heat-Dissipation  Curves — 
Effect   of   Soil  Temperature 
From  a  number  of  tests  made  by  A.  F.  Bang  and  H. 
C.  Louis  to  obtain  information  regarding  the  maximum 
permissible  rating  of  cables  it  was  found  that  a  mineral 
oil  base  gives  much  better  results  than  a  rosin-oil  base 
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GRAPHICAL   METHOD  OF   DETERMINING   CABLE  RATING  BASED   ON 
DIELECTRIC   LOSS   AND  RATE  OF    HEAT  DISSIPATION 

as  an  impregnating  compound.  The  tests  were  made  on 
four  different  specimens  of  cables  from  three  different 
manufacturers,  all  of  them  being  three-conductor  No. 
4  0  paper-insulated  copper  cable.  The  curves  in  the 
accompanying  diagram  show  how  the  cable  rating  may 
be  determined. 

As  it  was  evident  that  very  unstable  and  dangerous 
conditions  exist  in  high-tension  duct  lines  when  the 
critical  temperature  is  reached,  the  authors  developed  a 
method  for  determining  the  critical  temperature  for  any 
duct  line  and  also  the  temperatures  that  will  be  reached 
under  given  loads.    The  method  is  as  follows: 

Determine  the  dielectric  loss  curve  of  this  cable  and 
represent  as  A  in  the  cut.  The  heat-dissipating  curve 
for  the  duct  line  and  cable  can  be  drawn  as  B.  The  soil 
temperature  at  a  distance  sufficiently  far  from  the  duct 
to  be  unaffected  by  the  heat  dissipated  in  the  duct  will 
determine  the  abscissa  of  the  lower  end  of  curve  B. 

If  it  is  now  assumed  that  constant  conditions  have 
been  reached  where  no  heat  is  used  for  increasing  the 
temperature  of  the  cable  and  duct,  the  watts  which  can 
be  dissipated  as  indicated  by  B  will  equal  the  total  losses 
generated  (dielectric  loss  plus  copper  loss).  Therefore 
the  allowable  copper  loss  can  be  determined  graphically 
by  subtracting  A  from  B,  giving  C.  From  this  curve 
the  corresponding  current  can  be  calculated  by  the 
formula  I  =  \  W  \  3R,  where  W  represents  the  watts 
taken  from  curve  C,  and  R  is  the  resistance  of  one  con- 
ductor at  a  temperature  taken  from  the  corresponding 
point  of  curve  B.  A  change  in  soil  temperature  will 
cause  a  parallel  shifting  of  the  heat-dissipation  curve, 
producing  an  entirely  different  copper-loss  curve. 
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DESIGN  AND  MANUFACTURE 

OF  PORCELAIN  INSULATORS 

Cracking  and  Absorption  Causes  oi  [nsulatoi  Deteri- 
oration— Reduction  oi  Nesting  end  Elasticity 
m  joints  Recommended 

The  two  most  important  element!  producing  Insulator 
depreciation,  a.  0.  Austin  pointed  out  in  his  paper,  ere 
cracking  and  absorption.  Insulators  which  crack  usually 
fail  suddenly.  Hence  it  Is  Impossible  to  anticipate 
their  failure  by  any  practical  electrical  tests.  The 
largest  and  apparently  the  strongest  insulators  crack 
soonest,  the  Bize,  Bhape  and  number  <>f  the  cemented 
joints  appearing  to  be  the  influencing  factors.  old  in- 
sulators when  heated  up  slowly  will  often  crack  before 
they  attain  L60  deg.  Fahr.  (65.6  deg.  C).  When  their 
tops  are  Bprayed  with  water  after  being  heated  up,  as  in 
a  thunderstorm,  a  very  much  larger  percentage  of  crack- 
ing occurs.     In  the  first  instance  the  parts  which  fail 

are  the  tops  or  shells  outside  of  the  large  cement  spaces, 
while  in  the  second  the  failure  is  usually  confined  to  the 
head  of  the  insulator. 

So  long  as  insulators  are  subjected  to  the  weather, 
the  percentage  of  failures  seems  to  be  the  same  whether 
they  are  in  service  or  not.  The  usual  absence  of  any 
electrical  indications  of  weakness  goes  to  show  that  the 
cracking  is  due  to  the  high  mechanical  stress  rather 
than  to  electrical  fatigue.  The  stress  due  to  a  slight 
expansion  of  the  cement,  though  not  serious  in  itself, 
might  combine  with  other  causes  to  produce  failure. 

Much  effort  has  been  expended  to  incorporate  the  fol- 
lowing characteristics  in  modern  pin-type  insulators: 
(1)  A  few  strong  parts;  (2)  small  heads  with  corre- 
sponding cement  sections  and  areas;  (3)  minimum 
amount  of  nesting  permissible  with  mechanical  relia- 
bility, and  (4)  elasticity  in  the  joint.  Insulator  joints, 
to  be  satisfactory,  should  have  a  minimum  area  for  a 
given  grip,  should  not  slip  and  should  have  an  elastic 
yield  or  ability  to  distribute  a  heavy  load.  Coated  sanded 
surfaces  fulfill  all  of  these  requirements  to  a  marked 
degree.  The  author  gave  sketches  and  discussed  vari- 
ous types  of  joints. 

In  order  to  insure  the  mechanical  reliability  of  an 
insulator  it  is  advisable  that  the  cap  should  bear  on  the 
flange  to  prevent  the  escape  of  cement  while  setting. 
The  present  practice  is  to  sand  all  grip  surfaces  and  to 
use  a  moderate  assembly  temperature,  so  that  dangerous 
shearing  stresses  will  not  be  set  up  in  cold  weather. 
The  use  of  elastic  sanded  surfaces  very  much  reduces 
the  danger  of  cracking.  The  best  practice,  however, 
for  very  heavy  loads  is  to  use  insulators  which  transmit 
all  their  stress  to  a  wood  or  fiber  core.  Still  greater 
refinements  are  obtainable  at  minimum  cost  through  the 
use  of  coated  sanded  surfaces,  and  it  is  probable  that 
improvements  in  the  near  future  will  be  along  this  line. 
To  obtain  insulators  which  will  not  fail  by  absorption 
it  is  necessary  that  the  body  composition  be  vitrified  to 
the  extent  that  the  pores  are  entirely  sealed.  In  the 
firing  or  burning  process  the  important  factors  are  to 
have  (1)  a  means  of  determining  the  firing  history  of 
each  individual  piece;  (2)  a  body  composition  that  is 
satisfactorily  vitrified  over  as  wide  a  temperature  range 
as  possible,  and  (3)  a  close  control  of  the  firing  of  the 
ware.  Thermometers  and  pyrometric  cones  are  used  to 
check  the  temperatures  and  for  indicating  the  finishing 
temperatures.     Disks  or  rings  whose  shrinkage  can  be 


accurately    measured   are  employed   to  determine   the! 
shrinkage  which  the  insulators  undergo  In  firing.  With 

the  present  thickness  Of  insulator  materials  voltage  tests 

slow  the  flash  over  value  are  hardly  severe  enough 
to  lie  satisfactory.  However,  if  tin-  regulation  of  the 
circuit  Is  poor  and  the  voltage  li  raised  so  that  a  violent 

li.i   h  over   i      produced,  a  very  effective  test   is  obtained, 
I   maximum  stress   is  exerted  on  all  zones. 


INSULATOR  TROUBLES 

AND  SOME  REMEDIES 

Mechanical   Stresses  and  Dielectric  Flux  Concentra- 
tion Given  as  Sources  of  Trouble — Some 
Improvements   Suggested 

According  to  W.  I).  I'easlee,  the  porcelain  insulators 
on  the  market  to-day  deteriorate  too  rapidly  both  in 
and  out  of  service  from  certain  inherent  causes.  Part 
of  the  difficulties  may  be  overcome  by  correct  mechan- 
ical design  and  by  the  proper  distribution  of  the  dielec- 
tric flux. 

Not  being  satisfied  with  the  generally  accepted  theory 
explaining  the  failures  of  insulators,  Mr.  Peaslee  began 
an  extended  research  in  1914,  which  included  a  micro- 
scopical analysis  of  insulators  using  polarized  light  and 
crossed  Nicols  prisms.  From  this  investigation  it  was 
observed  that  some  action  takes  place  inside  the  cap 
of  suspension  units  and  between  the  shells  of  a  pin-type 
unit  which  causes  deterioration  when  the  units  are  not 
in  service.  Some  insulators  in  service  deteriorate  at  a 
very  rapid  rate  owing  to  dielectric  stresses  combining 
with  other  stresses. 

The  results  of  the  investigation  show  four  important 
contributing  causes  of  failure:  (1)  Mechanical  stresses 
due  to  temperature  changes  necessarily  resulting  from 
the  different  coefficients  of  cubical  expansion  of  the 
materials ;  mechanical  stresses  due  to  the  change  of 
volume  on  account  of  different  moisture  contents,  and 
mechanical  stresses  due  to  improper  firing  and  cooling 
of  the  porcelain;  (2)  dielectric  flux  concentrations  due 
to  improper  design  of  insulator  shapes  and  defects  in 
the  porcelain;  (3)  dielectric  flux  concentrations  due  to 
the  fact  that  the  porcelain  is  inevitably  made  of  two  or 
more  materials  of  widely  different  physical  properties, 
one  isotropic  and  the  others  anisotropic  in  character, 
and  (4)  mechanical  stresses  due  to  the  difference  in 
coefficients  of  expansion  of  the  constituents  of  the 
porcelain  acting  to  establish  a  separate  surface  between 
the  crystals. 

An  examination  was  made  of  the  cement  in  218  in- 
sulators, the  histories  of  which  were  well  known.  Of 
those  failing  electrically  (207)  all  but  fifteen  contained 
cement  whose  absorption  after  two  hours'  baking  at 
120  deg.  C.  and  four  hours'  boiling  in  water  was  over 
12  per  cent.  In  some  failing  quickly  the  absorption  ran 
up  to  45  per  cent.  Of  those  which  had  failed  mechan- 
ically or  were  still  good  (eleven)  one  had  cement  whose 
absorption  ran  over  6  per  cent.  Microscopic  examina- 
tions of  a  great  many  samples  have  shown  that  flow 
lines  exist  which  are  mechanically  weak  and  have  a 
great  tendency  to  develop  minute  cracks,  apparently 
during  cooling. 

To  avoid  the  troubles  mentioned  the  author  lays  down 
the  following  requirements  for  insulators:  (1)  A  cement 
must  be  develooed  that  will  be  elastic  enough  to  with- 
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stand  expansion  and  contraction  under  different  tem- 
peratures. (Some  compounds  have  been  tried,  but  so 
far  as  the  writer  knows  they  are  not  a  commercial 
success.)  (2)  Improve  the  design  of  the  insulator  to 
avoid  flux  concentrations,  make  it  unnecessary  to  place 
dielectrics  of  different  permittivities  in  series,  and  im- 
prove the  workmanship  to  avoid  defects.  (3)  Make  the 
insulator  from  an  amorphous,  non-crystalline  substance 
containing  only  one  constituent,  or  only  those  of  the 
same  electrical  and  temperature  characteristics. 

Fused  quartz  gives  promise  of  some  success  as  an 
insulator  material.  Its  temperature  coefficient  of  ex- 
pansion is  about  one-fifth  that  of  porcelain,  its  dielectric 
strength  is  very  high,  its  mechanical  strength  and  elas- 
ticity are  good,  and  it  withstands  indefinitely  the  action 
of  high-frequency  voltages.  It  has  certain  drawbacks, 
but  these  for  the  most  part  have  been  overcome.  The 
problem  now  is  to  produce  this  material  commercially 
so  that  the  cost  will  not  be  prohibitive. 


CALCULATING  TEMPERATURE 

OF  ELECTRICAL  APPARATUS 

Method   Pursued   in   Determining — Rate   of  Cooling 

Said  to  Be  a  Function  of  the  Watts 

per  Pound  of  Copper 

Three  general  methods  of  determining  the  tempera- 
ture of  electrical  apparatus  at  shutdown  were  explained 
in  a  paper  by  V.  M.  Montsinger.  The  methods  are:  (1) 
to  plot  a  cooling  curve  and  extrapolate  back  to  the  in- 
stant of  shutdown;  (2)  to  use  an  arbitrary  correction, 
and  (3)  to  calculate  the  rate  of  cooling.  A  very  simple 
formula  is  derived  for  carrying  out  the  last  method. 

6  =  1.95  Wc0-7  (1  —  e-°-106  W«), 
where  6  =  cooling  in  deg.  C. 

Wc  =  watts  per  pound  of  bare  copper. 

at  75  deg.  C 


(x  +  100) 
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100 
e  =  eddy  current  loss  in  per  cent  of  PR, 
t  =  time  in  minutes  after  shutdown. 
This  formula  is  based  on  the  observation  that  cooling 
of    oil-immersed   transformer   windings    for   a   limited 
time  (four  or  five  minutes)  after  shutdown  is  approxi- 
mately a  function  of  a  watt  per  pound  of  copper. 


EXPANSION  A  CAUSE  OF 

INSULATOR  DETERIORATION 

Absorption  of  Moisture  by  Cement  and  Overfiring  of 

Porcelain  Given  as  Frequent  Causes  of 

Insulator  Trouble 

Expansion  was  given  in  the  paper  by  J.  A.  Brundige 
as  the  principal  cause  for  the  continued  and  seriously 
high  rate  of  depreciation  experienced  with  high-voltage 
insulators  of  the  cap  and  stud  type.  This  stand  was 
based  on  the  fact  that  the  temperature  expansion  coeffi- 
cient of  porcelain  is  only  one-half  that  of  steel,  and  that 
the  volume  of  cement  will  change  considerably  under  the 
influence  of  varying  moisture  conditions.  Excessive 
loads  also  accelerate  deterioration,  although  several  in- 
stances point  to  the  contrary. 

From  megger  and  oscillator  tests  made  during  the 
last  three  years  on  transmission  systems  in  widely  sepa- 


rate parts  of  the  country  and  embracing  over  600,000 
suspension  insulators  the  following  observations  were 
made:  Although  the  end  units  of  insulator  strings  are 
theoretically  subjected  to  greater  electrical  stresses  than 
the  intermediate  units,  they  do  not  appear  to  fail  at 
a  faster  rate  than  the  others.  Tests  on  stored  insula- 
tors showed  that  they  depreciate  as  fast  as  those  in 
service.  According  to  oscillator  tests  of  877  insulators 
which  had  been  subjected  to  the  entire  range  of  com- 
mercial firing,  the  overfired  units  showed  a  tendency  to 
fail  more  than  any  of  the  others,  including  the  under- 
fired  units.  Owing  to  the  rapid  depreciation  of  some 
insulators  it  was  concluded  that  their  failure  was  due  to 
cracking  rather  than  porosity.  Some  old  types  of  pin 
insulators  were  found  to  be  exceedingly  porous  com- 
pared with  modern  suspension-type  units.  When  insu- 
lators are  very  porous  they  may  be  readily  "weeded  out" 
by  high-voltage  tests,  but  this  method  is  not  of  much 
service  in  detecting  cracked  units.  Furthermore,  high- 
voltage  tests  may  break  down  insulators  that  would 
otherwise  be  suitable  for  service  for  some  time. 


ECONOMICAL  COMBINATION  OF 

WATER  AND  STEAM  PLANTS 

Price    Conditions    Favorable    for    Water-Power    De- 
velopment if  Legislation  Does  Not  Hinder — 
Determining  Economical  Combinations 

In  a  paper  by  H.  S.  Putnam  there  is  given  a  very 
simple  method  employing  empirical  formulas  or  curves 
for  determining  the  most  economical  combination  of 
water  power  and  steam  plants. 

From  the  results  obtained  several  conclusions  were 
made.  Where  a  market  for  the  power  is  available  or 
can  be  created,  practically  all  water  power  should  be 
developed  beyond  the  minimum  power  available,  and 
hence  all  water-power  plants  require  steam  plants  in 
connection  with  them.  Water-power  plants  are  most 
valuable  when  developed  in  connection  with  steam 
plants.  The  point  of  economical  development  of  the 
water  power  is  increased  as  the  operating  cost  of  the 
plant  is  increased  and  as  the  value  of  money  decreases. 
Therefore,  under  the  present  conditions  of  high  fuel 
and  labor  expense  and  the  downward  tendency  of  money 
value,  it  is  a  particularly  opportune  time  to  develop 
water  power.  The  policy  under  which  additional  bur- 
dens are  imposed  on  water-power  development,  whether 
by  the  government  or  other  authority,  is  against  the 
true  interests  of  the  public,  and  contrary  to  the  best 
utilization  and  preservation  of  our  natural  resources. 
If  a  plan  could  be  devised  so  that  the  government  funds 
at  low  interest  rates  could  be  used  for  such  develop- 
ments, they  would  be  greatly  facilitated  and  the  natural 
values  created  would  react  to  the  great  advantage  of 
the  government,  Mr.  Putnam  declares. 

To  illustrate  the  use  of  the  formulas  several  typical 
examples  were  solved.  For  instance,  it  was  determined 
what  size  development  of  a  water  power  would  secure 
better  results  than  a  steam  plant.  Solutions  were  also 
given  for  the  following  problems:  When  is  it  better  to 
construct  a  hydroelectric  plant  than  to  extend  an  exist- 
ing steam  station?  What  is  the  most  economical  water- 
power  development  under  given  conditions?  What  is 
the  most  economical  combination  development? 
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STATION   AND   OPERATING    PRACTICE 

I  Department  Devoted  to  Problems  of  Installation,  Operation  <ui<l  Maintenance  oj  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


BONUS  SYSTEM  STIMULATES 

OHIO  OPERATING  MEN 

Outline   of    Method    Used    hy   Ohio   Company    Based 
on    Coal   Consumption   per   Kilowatt- 
Hour  Output 

Every    man    employed    by   one   Ohio   electric-service 
company  la  being  offered  a  bonus,  the  Bize  of  which 
depends  upon  the  coal  consumed  per  kilowatt-hour  de 
livered  to  the  Bwitchboard.    The  system  is  as  follows: 

Coal  Consumption               dontu  Coal  Consumption               Bonus 

per  Kw.-Hr                  per  Man  per  Kit  -Hi                   per  Man 

lb     to   8.95    1I» $1.00      2.66    lb.    to   2.76    lb I! 

lb.    to    I  B6   H> 16  lb.  to  2  66   n> I 

As  the  system  has  not  been  in  force  for  a  year,  it  is 
not  known  how  the  improvements  width  have  been 
experienced  have  been  affected  by  weather  conditions, 
changes  in  personnel  of  the  plant  or  increase  in  load. 
Results  before  and  after  the  bonus  system  was  adopted 
are  given  herewith: 

COAL    CONSUMED    PER    KILOWATT-HOUR 

Before   Adoption:  Lb.  After  Adoption:  Lb 

Jun>\     1916 8.10  October,  1916 2.87 

July,  1916 3.3S  November,  1916 2.76 

August.  1916 3.11  December,  1916 2.88 

September,  1916 2.98  January,  1917 2.84 

February,  1917 2.83 


WATER  HAMMER  IN  FEED  PIPE 

How  Trouble  with  Cold-Water  Feed  Pipe  in   Fire- 
Tube  Boiler  Was  Corrected 

BY    T.    W.    REYNOLDS 

Having  experienced  serious  water  hammer  in  con- 
nection with  the  feed-water  pipe  supplying  a  fire-tube 
boiler,  the  piping  was  examined  and  peculiar  conditions 
were  observed  where  the  water  entered  the  boiler.  As 
shown     by     the     full 


lines  in  the  accom- 
panying drawing,  the 
pipe  branched  inside 
the  boiler  at  the  T 
fitting  and  terminated 
at  two  45  deg.  elbows, 
allowing  cold  water 
to  discharge  directly 
into  the  steam  space  IMpR0VED  ARRANGement  of  boiler 
of    the    boiler.      The  feed  pipe 

difficulty  was  over- 
come by  extending  the  pipes,  as  shown  in  dotted  lines, 
from  the  45  deg.  elbows  to  points  opposite  the  shell. 
After  a  lapse  of  time,  however,  it  was  found  that  the 
feed  water  impinging  directly  upon  the  shell  at  so  close 
a  range  had  corroded  the  metal  at  those  points.  As  a 
remedy  an  elbow  was  fitted  to  the  end  of  each  pipe  and 
turned  so  as  to  discharge  the  water  along  the  length  of 
the  shell. 


SOLVING  CONDENSING 

WATER  SUPPLY  PROBLEM 

Pumping    Station    at    River    One    Mile    from    Power 

House   Built  to   Supply   Condensing   Water 

When    Wells   Prove   Inadequate 

Until  recently  the  condensing  water  for  the  9600  lew] 
power  house  of  the  Public  Utilities  Companj  of  Evansj 

ville,  End.,  was  supplied  from  wells.  As  the  supply  from 
this  source  became  inadequate  it  became  neces  ary  td 
determine  whether  to  build  a  new  power  house  at  the 
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LONGITUDINAL  SECTION  OF  PUMP  WELL,  INTAKE  AND 
INTAKE  LINE 

river  or  bring  water  to  the  present  power  house  from 
the  river,  1  mile  (1.6  km.)  distant.  The  latter  plan 
was  adopted,  a  pumping  station,  a  pump  well,  an  intake 
in  the  river  and  two  intake  pipes  from  the  intake  to 
the  pump  well  being  installed.  Construction  of  this 
system  presented  quite  a  problem,  owing  to  the  fact  that 
the  variation  of  the  river  level  is  nearly  50  ft.  (15.2  m.). 
Further  limitations  were  imposed  because  the  Ohio 
River  is  a  navigable  stream  and  any  construction  work 
in  it  must  conform  to  government  rules. 

On  account  of  the  great  rise  and  fall  of  the  water  it 
was  necessary  to  construct  the  pump  well  60  ft.  (18.3 
m.)  deep.  It  is  a  hollow  concrete  cylinder  with  walls 
3  ft.  (0.9  m.)  thick  and  was  sunk  by  the  open-caisson 
process,  the  entire  structure  settling  as  material  was 
excavated  beneath  it  by  a  clamshell  bucket.  The  bottom 
of  this  caisson  is  floored  with  a  heavy  layer  of  concrete. 
The  top  of  the  pump  well  is  slightly  above  the  level  of 
the  ground  and  is  designed  to  be  above  the  highest 
water  stage.  The  pumping  station,  which  is  circular,  is 
constructed  above  it. 

The  intake  pipes  are  laid  on  a  horizontal  level  from 
the  bottom  of  the  well  out  into  the  river.  They  ter- 
minate in  the  intake  proper,  which  is  a  large  concrete 
box.  The  top  of  the  box  was  placed  approximately  level 
with  the  bottom  of  the  stream,  since  no  obstruction  to 
navigation  was  permitted  by  the  government.  Large  cir- 
cular openings  were  provided  in  this  box  to  admit  water, 
large  floating  drift  being  excluded  by  screens.  Inside 
the  pump  well  the  two  36-in.  (91.4-cm.)  pipes,  which 
lead  from  the  intake  through  the  wall  of  the  pump  well 
and  connect  with  the  pumps,  are  equipped  with  two 
36-in.  (91.4-cm.)  Elliott  strainers.  Trenches  for  the 
intake  and  pipe  line  were  constructed  by  the  use  of  a 
cofferdam  and  by  dredging  when  necessary.    The  river 
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cofferdam  was  continued  into  the  bank  for  laying  the 
pipe  line. 

The  pumps  are  placed  at  the  bottom  of  the  pump 
well.  Ultimately  four  centrifugal  motor-driven  7000- 
gal.-per-minute  Allis-Chalmers  pumps  will  be  installed, 
although  only  two  are  being  placed  at  the  present  time. 
These  pumps  are  driven  by  150-hp.,  2200-volt,  three- 
phase,  60-cycle  motors.  Each  pump  is  furnished  with 
two  sets  of  impellers,  one  for  a  high  stage  of  water, 
when  there  will  be  a  low  head  of  water  to  pump  against, 
and  one  for  a  low-water  stage,  when  the  resulting 
pumping  head  will  be  high.  These  pumps  furnish  suf- 
ficient head  to  force  the  water  into  36-in.  (91.4-cm.) 
cast-iron  pipe  leading  to  the  station,  through  the  con- 
densers and  into  the  waste  pipe.  The  needs  of  the 
power  house  require  only  one  pump  at  the  present  time, 
except  on  peak  loads.  Provisions  have  been  made  so 
that  one  of  the  pumps  can  be  kept  running  while  the 
impeller  in  the  other  is  changed.  A  6-in.  (15.2-cm.) 
vertical  motor-driven  centrifugal  sump  pump  is  installed 
in  the  pump  well  to  take  care  of  leakage,  overflow,  seep- 
age or  other  waste  water  that  may  enter  the  well. 

All  power  for  the  pumping  station  is  supplied  from 
the  power  house  over  duplicate  leads  of  underground 
cable  to  give  maximum  insurance  against  operating 
trouble.  These  circuits  are  controlled  from  the  switch- 
board at  the  power  house.  In  an  emergency  a  telephone 
line  connecting  the  power  house  with  the  pumping  sta- 
tion may  be  used. 

W.  H.  Koppelman,  Louisville,  Ky.,  was  contractor  for 
the  well  and  pipe  line ;  the  Gould  Construction  Company, 
Nashville,  Tenn.,  had  the  contract  for  the  intakes  and 
intake  mains,  and  Joseph  J.  Gerringer  was  engineer  for 
the  Public  Utilities  Company. 


CABLE-PULLING  EYE 

Design  of  Convenient  Attachment  for  Pulling  Con- 
ductors Where  Long  Runs  Are  Necessary 

In  pulling  cable  it  is  considered  good  practice  among 
some  cable  men  to  make  an  attachment  to  the  cable  con- 
ductors as  well  as  the  sheath  in  all  duct  runs  over  375 
ft.  (114.3  m.)  in  length.  To  facilitate  such  a  connec- 
tion, one  of  the  foremen  of  the  General  Electric  Com- 
pany's cable-pulling  crew,  working  on  large  cables  at 
Cincinnati,  developed  an  attachment  eye  shown  here- 
with. 

This  device  is  made  in  two  styles.     One  of  them  is  a 


Conduct?  r  6rooves- 


Truncafed  Cone 


Base  5ide      Elevation 

DETAILS  OF  ATTACHMENT  EYE 

solid  forging  about  9  in.  (22.8  cm.)  long,  having  an  eye 
at  one  end.  The  shank  is  made  of  1-in.  (2.54-cm.) 
round  stock,  one  end  being  upset  or  spread  out  in  the 
form  of  a  truncated  cone.  In  this  cone  are  three 
grooves  which  extend  from  the  base  toward  the  shank 
of  the  device. 

In  using  this  device  the  sheath   of  the  cable  to  be 


pulled  is  cut  saw-tooth  fashion  for  several  inches  hack 
from  the  cable  end.  The  lead  is  then  turned  back  and 
the  conductors  are  peeled.  After  this  operation  the  con 
ductors  are  laid  in  the  grooves  in  the  cone-shaped  end 
of  the  pulling  device,  and  the  strands  are  served  around 
the  shank  of  the  tool.  The  saw-toothed  lead-sheath 
ends  are  then  bent  down  closely  around  the  conductors 
and  solder  is  sweated  into  the  joint,  making  a  smooth 
wiped  joint.  With  these  joints  properly  made  it  has 
been  possible  to  break  ropes  designed  to  stand  a  7.5- 
ton  (6.8-t.)  load  without  parting  the  joint  between  the 
cable  and  the  eye.  The  second  style  of  attachment 
is  like  the  first,  except  that  a  swivel  is  used  in  the 
shank. 


PROLONGING  THE  LIFE  OF 

HEAVILY  TAXED  CROSS-ARMS 

Oak    Cross-arms    Carrying    Heavy    Loads    in    Good 

Condition  After  Fifteen  Years'  Service,  as 

the   Result   of   Treatment 

The  18-ft.  (5.5-m.)  cross-arms  carrying  the  heavy 
lead  shown  in  the  accompanying  illustration  have  been 
in  service  in  their  present  positions  for  fifteen  years. 


OAK    ARMS   AND    CHESTNUT   POLES    WHICH    HAVE    WITHSTOOD 
FIFTEEN    YEARS    OF    SERVICE 

The  long  life  is  attributed  to  the  fact  that  they  were 
made  of  seasoned  wood  and  that  for  the  first  three  years 
they  were  in  place  they  were  painted  annually  with  coal 
tar.  This  tar  formed  a  protective  scum  over  the  arms, 
which  is  still  in  evidence.  The  circuits  which  these 
arms  support  consist  of  four  No.  0  wires,  eight  No.  1 
wires  and  fifteen  No.  6  wires.  The  spans  measure 
about  90  ft.  (27.4  m.)  in  length,  so  that  the  average 
wire  loading  per  span  would  be  625  lb.  (283.5  kg.).  The 
corner  structure,  which  is  built  of  oak  arms  and  40-ft. 
by  7-in.  (12.2-m.  by  17.8-cm.)  chestnut  poles  set  in 
concrete,  is  also  fifteen  years  old.  The  two  anchors  at- 
tached thereto  consist  of  wooden  deadmen  buried  8  ft. 
(2.4  m.)  in  solid  earth  under  7  ft.  (2.1  m.)  of  cinder 
fill.  The  steep  banks  of  the  Ohio  River  just  beyond 
the  turn  made  it  necessary  to  use  "stiff-leg"  braces  in- 
stead of  anchors  to  hold  the  line  in  the  foreground. 

These  lines  are  on  the  joint  system  of  the  South  Cov- 
ington (Ky.)  &  Cincinnati  Street  Railway  Company  and 
the  Union  Light,  Heat  &  Power  Company,  which  are 
both  subsidiaries  of  the  Columbia  Gas  &  Electric  Com- 
pany. 
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OUTDOOR  LOCATIONS 

FOR  ELECTRIC  METERS 

Mi-u-i    Cabinets  installed  H    Reai   oi    Buildings,  on 

Poles,  etc  .  to  Prevent  Theft  oi  Energy  and 

to  Facilitate  Reading  and  Testing 

in    \     NESB1  ii    ii  <Q\  i 

Unusual  locations  have  been  selected  for  meters  bj 
the  Augusta-Aiken  Railway  A  Electric  Corporation  In 
;i  Dumber  of  cases  where  trouble  has  been  experienced 
from  persona  tampering  with  meters  and  Btealing  en 


IK.      I       INCLOSED     METES     MOUNTED    ON     POLE    AND    READ    BY 
LINEMEN 

ergy  and  where  indoor  locations  of  meters  are  incon- 
venient for  meter  reading  and  testing.  For  instance, 
meters  for  some  apartments,  small  office  buildings  and 
stores  are  mounted  in  sheet-steel  or  wood  cabinets  at 
the  rear  of  the  building  served.  This  position  makes 
the  meters  accessible  for  reading  and  testing  and 
thereby  saves  time  sometimes  wasted  in  gaining  admis- 
sion to  indoor  meters.  The  service  wires  are  brought 
to  the  box  in  conduit  and  are  distributed  in  conduit 
after  passing  the  meter.  Arrangements  are  made  in 
these  cabinets  for  two  to  thirty-six  meters  and  for  dis- 
connecting the  customer's  circuits  readily. 

In  other  cases  where  consumers  such  as  industrial 


FIG.  2 — METER  CABINET  ATTACHED  TO  SUBSTATION  FRAMEWORK 

plants  receive  energy  from  individual  outdoor  substa- 
tions the  meters  are  inclosed  in  cabinets  mounted  on 
the  substation  structure.  One  installation  of  this  kind 
is  shown  in  Fig.  2.  In  this  case  the  current  trans- 
formers connected  with  the  meters  are  mounted  above 
the  meter  box.  Use  is  made  of  the  Detroit  "Square 
D"  switch  and  meter  protective  device.    They  have  well 


warranted  then   cost   and  sfford  ;>  neat  appearing  Is 
tallation.     Where  trouble  has  been  experienced  with 
timer    tampering  with  meters  or  attaching  wires 
ahead  <>i  the  meter  the  meters  arc  sometimes  mounted 

<>n  a  near-by  pole  and  inclosed  m  strong  steel  iio\es 
which  are  locked,  not  sealed.  A  small  glast  panel  is 
provided  in  each  cabinet  to  permit  reading  the  meter. 

Linemen   are  employed  to   read   thOSC   meiei 

On     i:5,()()0-volt    installations    the    company    also    em 
ploys    home  made    steel    cabinets    instead    of    an    expen 

sive  high-voltage  manufactured  outfit.  The  i  urreni  and 
potential  meter  transformers  are  placed  inside  of  the 
box  with  the  meter.  The  meters  are  arranged  so  they 
may  be  read  by  the  consumer  and  company  without 
opening  the  door,  and  the  box  is  kept  locked  save  for 
occasions  of  periodic  testing  or  authorized  examina- 
t  ions. 


CALCULATING  RATINGS 

FOR  ELEVATOR  MOTORS 

Factors  That  Determine  Horsepower  of  Motor  Used 

for  Hoisting  Service  and  Example  of  How 

to    Use   the    Chart   Given 

Three  factors  determine  the  horsepower  of  the  motor 
that  should  be  used  for  elevator  service,  namely,  the  net 
weight  to  be  hoisted,  the  speed  of  travel  and  the  effi- 
ciency of  the  elevator.  The  chart  shown  herewith, 
which  is  for  determining  the  horsepower  required  in 
any  elevator  installation,  is  based  on  average  values  of 
these  factors.  The  efficiency  of  the  elevator  is  assumed 
at  50  per  cent.  To  determine  the  proper  size  of  motor 
to  use  in  any  case  follow  the  diagonal  line  correspond- 
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CHART  FOR  DETERMINING   HORSEPOWER  OF  ELEVATOR   MOTOR 

ing  to  the  unbalanced  load  up  to  the  point  where  it 
crosses  the  vertical  line  corresponding  to  the  speed  de- 
sired. The  value  opposite  the  horizontal  line  through 
this  point  will  indicate  the  horsepower  of  the  motor 
required.  If  the  efficiency  is  known  to  be  other  than 
50  per  cent,  divide  the  horsepower  obtained  as  explained 
above  by  twice  the  known  efficiency  in  per  cent. 
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CENTRAL  STATION  SERVICE 

A  Department  Devoted  to  Commercial  Policy  and  Management    Topics, 
Including  Applications  of  Electric  Light,   Power  and  1 1  cat 


TIME  NECESSARY  TO  SELL 

NEW  POLICIES  TO  PUBLIC 

Many  Complaints  May  Be  Forestalled  if  Proper  and 

Sufficient  Explanations  Are  Made  Before 

Changes  Take  Place 

Before  a  new  central  station  policy  which  may  affect 
the  public  is  adopted  it  is  generally  discussed  pretty 
freely  by  the  executive  heads  of  the  company,  and  they 
themselves  become  familiar  with  it,  frequently  it  would 
seem  without  realizing  that  they  are  going  to  ask  the 
public  to  become  familiar  with  the  policy,  to  like  it,  and 
to  live  up  to  it,  within  the  short  space  of  a  few  hours 
or  days.  In  fact,  on  more  than  one  occasion  the  time 
necessary  to  acquaint  the  public  with  the  policy  before 
making  it  effective  has  not  been  placed  at  the  disposal 
of  that  department  of  the  company  which  has  as  its 
duty  explaining  changes  to  the  public,  or  what  the  ad- 
vertising and  public  relations  department  of  an  Ohio 
company  calls  "selling  a  policy." 

This  department  contends  that  before  any  change 
affecting  the  public  shall  be  made  sufficient  time  shall 
be  given  to  advertise  the  change  adequately — to  ac- 
quaint the  public  with  the  new  policy  and  the  reasons 
back  of  it.  The  reason  for  the  contention  is  the  belief 
that  the  company  can  forestall  many  complaints  about 
changes  if  it  will  take  the  time  and  go  to  the  trouble 
to  explain  the  necessity  of  changing  before  it  actually 
issues  the  order  which  makes  the  change  effective. 


A  3-CENT  RATE  TO  ENCOURAGE 

USE  OF  ELECTRIC  APPLIANCES 

Louisville  Company's  Salesmen  Solicit  Business  for 

Dealers  on  Domestic  Excess  Consumption 

Rate  Based  on  Number  of  Rooms 

Since  the  Louisville  Gas  &  Electric  Company  was  or- 
ganized through  the  merger  of  the  five  public  utilities 
previously  in  the  field  its  electrical  sales  attention  has 
been  concentrated  on  house  wiring.  Now  that  some 
13,000  already-built  homes  have  been  wired,  the  com- 
pany is  changing  its  plan  of  attack  and  is  just  begin- 
ning a  campaign  which  has  for  its  sole  object  increas- 
ing individual  consumption.  It  has  just  put  into  effect 
an  arrangement  by  which  its  customers  who  are  tol- 
erably free  users  of  energy  may  purchase  all  in  excess 
of  a  stipulated  amount  at  a  net  rate  of  3  cents  per 
kilowatt-hour.  To  encourage  them  to  take  advantage  of 
this  proposal  a  campaign  has  been  mapped  out  in  which 
the  company's  own  salesmen  will  canvass  the  territory 
served,  undertaking  to  sell  electrical  appliances  for  six 
of  the  leading  dealers  in  the  city.  The  lighting  com- 
pany itself  handles  no  electrical  appliances,  not  even 
lamps.  Its  house-wiring  campaign  ran  through  three 
years  and  a  half  on  a  plan  by  which  the  contracts 
signed  by  its  own  salesmen  were  divided  among  the  elec- 


trical contractors  of  the  city.  All  the  company  had  at 
stake  was  the  chance  to  sell  its  product  to  those  with 
whom  its  salesmen  made  contracts.  The  same  principle 
will  apply  in  connection  with  the  appliance  sales  cam- 
paign, which,  while  operative  during  June,  does  not  go 
formally  into  effect  until  the  first  of  July. 

Plan  of  Operation 

Instead  of  selling  orders  for  installation  of  electric 
lighting  systems  in  residences,  each  salesman  for  the 
lighting  company  will  sell  standard  electrical  appliances 
only  to  those  who  are  now  consumers  of  energy.  All 
contracts  will  be  turned  over  to  one  of  the  six  local 
dealers  who  are  participating  with  the  company  in  the 
campaign.  The  rest  of  the  transaction  will  be  between 
this  particular  dealer  and  the  purchaser  of  the  appli- 
ance, terms  of  payment,  etc.,  being  standardized,  how- 
ever. Each  of  the  six  salesmen  will  operate  on  a  flat 
salary,  which  will  be  supplemented  by  commissions  paid 
on  each  appliance  sale,  the  dealers  in  each  case  paying 
the  commissions. 

There  are  numerous  points  of  interest  to  central  sta- 
tion managers  in  connection  with  this  campaign,, 
whether  the  stations  sell  appliances  or  not.  In  the  first 
place,  the  3-cent  rate  proposition,  which  is  not  unique,, 
is  available  on  the  excess  consumption  to  all  the  domes- 
tic customers  who  will  contract  with  the  Louisville  Gas 
&  Electric  Company  for  a  monthly  consumption  of  at 
least  3  kw.-hr.  per  room  of  their  houses  and  will  apply 
on  all  the  energy  used  each  month  in  excess  of  6  kw.-hr. 
per  month  per  room.  The  initial  rate  is  8  cents  per 
kilowatt-hour  inside  and  9  cents  outside  city  limits. 
This  classification  of  the  customers  of  the  company  at 
once  lists  some  10,000  domestic  customers  as  logical 
"prospects"  for  the  sale  of  appliances.  They  have  been 
identified  by  the  records  on  the  company's  books  and  by 
the  reports  of  the  meter  readers. 

Advertising  the  Opportunity 
These  customers  were  advised  of  the  offer  first  through 
the  newspapers.  Then  they  were  addressed  through  ad- 
vertisements and  also  by  means  of  information  printed 
on  the  monthly  statements  which  were  sent  out.  Finally 
they  were  circularized,  a  few  at  a  time.  This  plan  will 
be  continued  as  the  campaign  progresses,  the  10,000-odd 
logical  prospects  getting  the  first  attention.  From  week 
to  week  or  day  to  day  the  salesmen  will  be  provided 
with  the  names  of  those  who  have  been  addressed  as 
well  as  with  the  names  of  those  who  have  signed  the 
contracts,  and  will  follow  these  up  with  the  personal 
calls.  Each  salesman  will  carry  a  book  of  photographs 
of  the  actual  articles  he  is  offering  for  sale.  Every- 
thing in  the  way  of  an  electrical  appliance  will  be  in- 
cluded— from  sewing-machine  motors  up  to  motors  of 
5  hp.,  from  percolators  to  enameling  ovens,  from  wash- 
ing machines  to  curling  tongs,  etc. — and  the  entire  col- 
lection will  represent  the  aggregate  of  the  appliances 
handled  by  the  dealers  participating  in  the  campaign. 
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The 
til*'  nllic,  nil   of  inquiries  made  tO  tht  OfflCtJ,  and 

in  Other  wa\-.        I  In-  cumpain    makes  use  00   its  hills  of  I 

form  asking  tin-  customer  to  put  a  check  mark  oppo 
any  of  tin-  listed  proposals  <>n  which  he  maj  want  fui 
ther  Information.     Bills   are   collected  ;ill  through  the 
month  in  all  the  salesmen's  districts,  and  it  often  hap 
pens  that   tiu->    are  k.pt   bu  dins   to  the   in 

quiries  so  received.    At  all  times  they  have  lists  <>r  the 
non-wired  houses  on  lines  of  the  company  and  can  at 
any  time  transfer  then-  activities  to  a  systematic  can 
I  their  territory. 
In  the  case  of  the  appliance-selling  campaign,  the  rep 
reaentative  of  the  company  obtains  the  signature  of 
the  customer  to  a  contract.    This  is  not  with  the  gaa 
and  electric  company,  which  expressly  stipulates  thai 


Id   3-Cenl    Electricity  Solve   Living    Problems 


A  Wonderful,  Value-Packed  Electric  Appliance  Cam- 
paign Begins  This  Week. 


Sec  the  Electric  Apph. 


Di'monst rated  .it  Our  Ol'licc. 


w 


E  hive  introduced  electricity  into  n.000  Louisville  home*  .lurinpr  the  past   V/>  years  l>; 
applying  progressive  advertising  and  sales  methods. 

Now  we  propose  to  show  our  customers   how    to   use   3-cent   electricity  to   rut  rtowi 
labor  and  the  high  coal  of  living. 
Simply  telephone  Main  or  City  2182.  and    we  will  send  a  representative  to  describe   the 
electric  rate  and  take  your  application. 

LOUISVILLE  GAS  &  ELECTRIC  CO. 


ONE    OF    THE    OPENING    ADVERTISEMENTS    IN    THE    3-CENT 
CAMPAIGN 

it  is  not  a  party  to  the  contract,  but  is  between  the  pur- 
chaser and  one  of  the  six  appliance  dealers  whose  names 
are  listed  on  the  contract  form.  In  case  the  purchaser 
has  a  preference  for  one  or  another  dealer,  the  sales- 
man so  indicates,  making  out  all  contracts  in  triplicate, 
one  of  which  goes  to  the  customer,  one  to  the  dealer  in- 
dicated, and  one  being  held  by  the  company  for  its  files. 
If  the  purchaser  has  no  preference,  the  contract  is  re- 
ferred in  blank  to  the  commercial  manager's  office, 
where  the  assignment  is  made,  attention  being  given  to 
equalization  of  the  distribution. 

Three  plans  of  payment  are  provided  for — C.  0.  D., 
thirty  days  and  a  so-called  club  plan.  The  list  price 
prevails  on  the  first  two,  while  there  is  an  addition  of 
10  per  cent  of  the  purchase  price  to  club  plan  pur- 
chasers, with  certain  exceptions.  Club  plan  schedules 
call  for  payment  of  20  per  cent  in  cash,  with  the  bal- 
ance in  six  equal  monthly  payments  or  twenty-six  equal 
weekly  payments,  a  minimum  monthly  payment  of  $1 


being  provided  for  and  a  minimum  <ii  25  cents  Cos 
weekly  payments,  all  to  be  dired  to  tin-  dealer.  The 
exception  Include  fans,  on  which  a  :>  per  cent  addition 
t.>  the  list  price  li  railed  for,  one-third  cash,  with  the 
balance  In  three  equal  monthly  or  twelve  weekly  p 

mints;  vacuum  cleaners,  mi  which  a  Hi  pec  cent  addi- 
tion IS  called  lor.  with  a  cash  payment  Of  16  and  the 
balance   at    the    rate   of    $<;.^:>    a    mmith    <  where    attach 

menta  are  included  the  initial  payment  being  raised  I" 
mil  Eden  washing  machines,  .void  at  a  club  plan 

price  <>|"  $103,  with  a  cash  payment  of  $7.60  and  the 
balance  at   the   rate   ol  '    month  or  $1.25  a   week. 

Rate  op  Salesmen's  Compensation 

Compensation  for  the  salesmen  is  provided  at  a  flat 
salary,  which  is  $50  a  month,  with  commissions  of  10 
per  cent  ol  the  cash  price  on  all  appliances  sold  with 
the  exception  of  the  following:  Electric  fans,  commis- 
sion 5  per  cent;  motors,  under  5  hp.,  commission  5  per 
cent;  ironing  machines,  commission  5  per  cent;  addi- 
tional wiring  which  is  necessary  to  connect  any  motors, 
appliances  or  lighting  units  sold,  commission  5  per 
cent;  large  electric  ranges  equipped  with  ovens,  com- 
mission 7!L>  per  cent.  In  addition  to  the  commission 
allowed  on  the  new  lighting  fixtures  and  the  additional 
wiring,  a  bonus  of  $3  will  be  given  the  salesmen  for 
each  gas  arc  removed  and  replaced  by  an  electric  light- 
ing unit.  This  bonus,  however,  does  not  apply  unless 
the  gas  arc  is  taken  down. 

The  month  of  June  was  devoted  to  preparation  for 
the  campaign.  The  newspaper  advertising  of  the  com- 
pany was  changed  from  housewiring  to  appliance-using, 
led  by  the  general  announcements  of  the  appliance 
campaign.  In  addition,  the  company  put  on  demonstra- 
tion all  of  the  items  included  in  the  list  of  appliances 
offered.  This  was  in  the  big  general  offices  of  the  com- 
pany, to  which  many  of  the  customers  still  come  to  pay 
their  bills.  The  salary  of  one  saleswoman  is  divided 
among  the  dealers  and  the  company,  each  paying  one- 
seventh.  Whenever  she  can  close  with  a  customer  she 
does  so,  making  the  same  kind  of  a  contract  as  the  dis: 
trict  salesmen  do,  although  she  does  not  obtain  a  com- 
mission as  they  do.  When  she  cannot  close  she  takes 
the  name  and  address  of  the  inquirer  and  turns  it  in  to 
the  office  for  the  salesmen  to  take  hold  of. 

Demonstrating  the  Appliances 

In  addition  to  the  advertising  of  the  company  and 
its  demonstration,  practically  all  of  the  dealers  in  the 
city  are  doing  something  extra  along  the  same  line. 
Demonstrations  of  all  kinds  of  appliances  are  being 
given;  the  dealers  themselves  are  doing  more  advertis- 
ing, and  the  department  stores  and  the  other  retailers 
handling  electrical  appliances  in  a  small  way  are  also 
finding  their  stocks  of  this  character  of  merchandise 
more  active  than  they  ever  have  been  before.  It  was 
the  experience  of  the  gas  and  electric  company  that  the 
contractors  doing  that  kind  of  work  got  more  wiring 
contracts  independently  of  and  during  the  company's 
campaign  than  they  ever  had  been  able  to  get  before. 
The  small  retailers  and  a  stray  electrical  supply  con- 
cern or  two  not  in  the  campaign  with  the  company  are 
jubilant  over  the  prospects.  The  effort  is  moving  their 
own  stocks  for  them  and,  generally,  making  electrical 
appliances  the  livest  items  of  merchandise  in  town. 

During  June  the  salesmen  of  the  gas   and  electric 
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company  were  careful  students  of  salesmanship,  giving 
particular  attention  to  the  lines  they  would  shortly  set 
out  to  sell.  Nearly  every  day  during  the  month  they 
were  called  together  and  heard  talks  on  salesmanship 
from  experts  in  their  lines.  Special  attention  will  be 
paid  by  the  company  to  special  classes  of  prospects.  For 
instance,  the  country  lines  reach  into  a  wide  radius  and 
offer  an  excellent  field  for  sales  of  power  equipment  to 
the  farmers,  who  could  thus  get  the  3-cent  rate  for  the 
power  appliances  used  on  their  farms. 


SUPERIORITY  OF  ELECTRIC 

POWER  FOR  METAL  MINING 

A   Number  of   Points  Which   May   Be   of  Value  to 

Power  Salesmen  Enumerated  at  Meeting 

of  Colorado  Mining  Men 

At  a  recent  meeting  of  the  Colorado  Metal  Mining 
Association  E.  S.  Siekmann  of  the  Colorado  Power 
Company  read  a  paper  entitled  "The  Application  of 
Electric  Power  to  the  Metal  Mining  Industry,"  in  which 
he  enumerated  the  following  points  of  superiority  of 
electric  service  over  other  service  for  mining  purposes, 
which  may  be  of  value  to  power  salesmen  in  other  com- 
munities: 

Points  of  Superiority  of  Electric  Service 

"1.  Electric  energy  requires  no  hauling  or  handling 
to  make  it  available  for  instant  use.  You  can  go  up 
one  side  of  the  hill  and  down  the  other  side  with  equal 
facility.  An  inexhaustible  supply  is  ready  when  you 
need  it. 

"2.  The  electric  motor  is  much  easier  to  handle  in 
the  inaccessible  places  so  often  encountered,  owing  to 
the  fact  that  it  weighs  only  one-half  as  much  per  horse- 
power of  capacity  as  other  forms  of  prime  movers. 
Statistics  show  that  a  motor  in  the  usual  size  weighs 
about  107  lb.  per  horsepower  as  against  198  lb.  in  the 
case  of  an  internal-combustion  engine.  This  latter 
figure  would  be  greatly  increased  in  case  of  a  steam 
engine,  owing  to  the  boilers  and  the  other  steam  ac- 
cessories. 

"3.  The  matter  of  space,  especially  in  places  where 
timber  or  tunneling  is  extensive,  is  quite  an  item.  In- 
vestigations show  that  the  electric  motor  requires  ap- 
proximately only  40  per  cent  of  the  space  that  is  re- 
quired for  other  forms  of  power  producers. 

"4.  First  cost  is  a  very  important  consideration  and 
is  often  the  feature  of  many  mining  properties,  and  a 
rough  estimate  of  average  mining  conditions  shows  a 
difference  in  favor  of  electric  power  of  about  25  per 
cent. 

"5.  The  ability  to  get  any  desired  speed  variations 
is  a  most  desirable  asset  of  electric  power. 

"6.  Speed  of  starting  and  stopping  cannot  be  over- 
looked by  the  operator  who  is  seeking  to  reduce  expenses 
and  liability  of  accidents  to  his  men.  The  electric  motor 
is  the  acme  of  simplicity  in  regard  to  this  point.  A 
small  controller  or  starter  is  all  that  is  required,  and  its 
operation  is  so  simple  that  the  most  inexperienced  man 
can,  with  a  very  little  instruction,  make  the  most  power- 
ful motor  do  its  duty.  It  also  enables  an  operator  to 
control  his  power  from  a  distance  without  regard  to  the 
location  of  the  motor  or  of  the  other  machinery  em- 
ployed in  the  mine." 


COMBINED  BLOCK  AND  ROOM 

RATE  FOR  SMALL  TOWN 

Maximum  of  io  Cents  per  Kilowatt-Hour,  with  Mini- 
mum Number  of  Active  Rooms  Three, 
Minimum  Charge  $i 

An  electric  service  rate  schedule  combining  the  theory 
of  block  rates  with  those  for  active  rooms  and  at  the 
same  time  prescribing  a  minimum  monthly  charge  has 
been  placed  in  effect  in  Janesville,  a  Wisconsin  town  of 
less  than  15,000  inhabitants,  by  the  Janesville  Electric 
Company. 

The  schedule  adopted  by  this  company  is  briefly  as 
follows : 

For  all  or  part  of  the  first  12  kw.-hr.  consumed  per 
month  in  premises  having  three  active  rooms  or  less,  10 
cents  per  kilowatt-hour,  plus  3  kw.-hr.  for  each  room  in 
addition  to  the  first  three.  For  all  or  part  of  the  next 
12  kw.-hr.  consumed  per  month,  7  cents  per  kilowatt- 
hour  in  premises  having  three  active  rooms  or  less,  plus 
3  kw.-hr.  for  each  room  in  addition  to  the  first  three. 
For  all  energy  consumed  in  excess  of  24  kw.-hr.  per 
month,  3  cents  per  kilowatt-hour  in  premises  having 
three  active  rooms  or  less,  plus  6  kw.-hr.  for  each  room 
in  addition.  The  table  herewith  presents  this  schedule 
in  convenient  form. 

Determination  of  Active  Rooms 

In  determining  the  number  of  active  rooms  all  rooms 
containing  outlets  shall  be  counted  with  the  following 
exceptions:  Three  bedrooms,  bathrooms,  basement,  un- 
finished attics,  porches,  closets,  halls  and  hallways,  ex- 
cept those  used  and  furnished  as  living  or  reception 
rooms  and  having  an  area  in  excess  of  120  sq.  ft.,  which 

TABULATION  OF  RESIDENCE  RATE  USED  BY  THE  JANESVILLE 
(WIS.)    ELECTRIC    COMPANY 


Cents  per 
Kilowatt-Hour 

Number  of  Rooms 

Each 

Additional 

Room 

1-3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

10  for  the  first 

7  for  the  next 

3.for  all  over      

12 
12 
24 

15 
15 
30 

18 
18 
36 

21 

21 

42 

24 
24 
48 

27 

27 
54 

30 
30 
60 

33 
33 

66 

36 
36 
72 

39 

39 
78 

42 
42 
84 

Add  3 
Add  3 
Add  6 

shall  be  classified  as  active.  One  active  room  with  an 
area  of  more  than  300  sq.  ft.  will  count  as  two  rooms. 
When  two  or  more  rooms  exceed  300  sq.  ft.  each,  only 
one  extra  room  will  be  counted  for  each  300  sq.  ft.  of 
excess  area.    . 

Where  service  for  a  barn,  garage  or  outbuilding  is 
supplied  through  the  same  meter  as  that  through  which 
service  for  the  residence  is  supplied  all  active  rooms  in 
the  barn,  garage  or  outbuilding  shall  be  added  to  those 
of  the  house  and  the  rate  applied  to  the  total.  When 
separate  meters  are  supplied,  a  garage,  barn  or  outbuild- 
ing shall  be  treated  as  a  separate  residence. 

A  minimum  of  $1  per  month  is  charged  and  50  cents 
per  month  additional  for  every  horsepower  (750  watts) 
or  fraction  thereof  for  each  motor  or  appliance  having  a 
capacity  of  1  hp.  (750  watts)  or  more,  subject  to  the 
prompt-payment  discount.  The  minimum  charge  for 
rural  customers  requiring  special  extensions  or  trans- 
former installations  is  computed  in  the  same  manner, 
but  in  no  case  shall  the  total  charge  be  less  than  $2  per 
month. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  JJ  orld 


SURGE  BREAKDOWNS  IN 

ELECTRIC  NKTWORKS 

Susceptibility    of    End-Turn    Insulation    to    Dam.; 
and    How   to    Guard    Against    It — Value   of 
Condensers  for  Protective  Purposes 

T\\  ( »  important  breakdowns  on  a  network  of  the 
Soctete*  Lyonnaise  des  Forces  Motrices  <lu  Rhone 
were  referred  to  in  an  article  in  the  Revue  Gin 

emit    (/<    I'h'lt  ctricitt    by   M.  J.  Sarolea.     The  author  at- 

tributea  them  to  resonance  set  ap  by  overvoltage  surges. 
When  considering  methods  of  protection,  he  points  out 
that  it  must  be  remembered  that  although  cables  and  the 
various  distributing  apparatus  may  legitimately  be  ex- 
pected  to  resist  Burge  voltages  occasioned  by  every- 
da\  conditions  of  manipulation  and  operation,  it  is 
going  too  far  to  expect  (and  is  hardly  possible  to  se- 
cure* immunity  from  damage  under  the  abnormal  con- 
ditions arising  from  dead  short  circuits,  earths,  incor- 
rect connect  ions,  and  so  forth.  Protection  against  such 
conditions  must  be  provided  by  special  apparatus,  to  the 
principles  and  design  of  which  too  little  attention  is 
paid,   even    in   the   most   modern   distribution    systems. 

Safeguarding  the  Insulation 

In  alternators  it  is  necessary  to  pay  close  attention  to 
the  insulation  turn  to  turn.  The  windings  of  alterna- 
tors generally  lack  rigidity,  and  are  subjected  contin- 
ually to  vibration,  to  the  powerful  air  currents  set  up 
by  salient-pole  rotors,  and,  worst  of  all,  to  violent  and 
repeated  electromechanical  shock  due  to  short  circuits 
in  the  network  and  the  rush  of  current  caused  by  inac- 
curate synchronizing.  The  final  effect  is  to  wear  away 
the  cotton  insulation  and  produce  weak  (or  bare)  spots, 
easily  susceptible  to  breakdown  turn  to  turn.  The  risk 
is  particularly  great  inside  tubes  through  which  the 
coils  pass.  Owing  to  defective  cooling  facilities,  and 
particularly  when  overloads  are  frequent,  the  cotton 
covering  of  the  wires  loses  tenacity,  dries  to  a  carbon- 
ized appearance,  and  becomes  friable.  In  new  ma- 
chines or  in  old  ones  undergoing  repair  every  care 
should  be  taken  to  secure  absolute  rigidity  in  the  coils, 
which,  so  far  as  possible,  should  be  former-wound  and 
impregnated  with  insulating  compound.  Another  im- 
portant advantage  of  the  latter  construction  is  that  by 
excluding  air  from  the  coils  the  destructive  effect  of 
ionization  is  avoided.  This  effect  is  serious  in  non-im- 
pregnated coils  where  pressures  of  8000  to  10,000  volts 
or  over  are  concerned.  Other  precautionary  measures 
consist  in  preventing  over-voltages  and  steep-fronted 
waves  from  reaching  alternators,  which  are  always 
the  worst  insulated  elements  in  distribution  installa- 
tions. 

Inductances  of  very  low  value  should  not  be  in- 
serted in  the  feeders  and  near  the  generating  station, 
for  they  are  liable  to  cause  resonance  of  surge  waves 
due  to  earths  or  short  circuits.     In  order  to  carrv  to 


earth   as   soon   as   possible  any   dangerous   over-volt. 

winch  may  be  engendered,  voltage  limiters  should  be  in- 
stalled at   frequent  intervals.    The  author  recommends 

that    these  lie  connected  directly   to  earth   through  small 
fuses.      The   limiters    may    be   protected   against   even    a 

momentary  excess  of  current  by  providing  them  with 

permanent,  solid  resistances-  say  of  some  tens  of  ohms, 
according  to  the  characteristics  of  the  network.  As  a 
protection  against  high-frequency  pressures,  Gino  Cam 
pos  suggests  that  conductors  be  electroplated  with  high- 
resistance  metal,  so  as  to  increase  the  skin  resistance 
and  damping.  He  installs  also  along  the  line  coils  with 
secondaries  closed  on  ohmic  resistances,  inductances 
shunted  on  ohmic  resistances,  condensers  in  series  with 
resistances,  or  a  combination  of  these  devices.  Labora- 
tory tests  show  surge  attenuations  of  65  to  99.5  pi  r 
cent  for  frequencies  from  50  to  500  kilocycles. 

Attention  is  called  to  a  recent  patent  in  which  Stein- 
metz  proposes  to  avoid  local  resonance  in  the  windings 
of  large  transformers  by  building  these  from  coils  con- 
taining a  different  number  of  turns  and  arranging  the 
coils  in  various  ways  in  series  and  parallel.  The  wind- 
ings are  not  then  homogeneous,  and  neighboring  coils 
have  different  natural  periods  of  oscillation ;  hence 
waves  are  limited  by  interference  and  damping,  whether 
they  are  brought  into  the  windings  or  originate  within 
the  latter.  Feldman  and  Herzog  state  that  hysteresis 
and  eddy-current  losses  in  the  sheathing  of  armored 
cables  are  forty  times  as  great  as  in  the  conductor  itself 
for  high-frequency  oscillations.  The  damping  is  there- 
fore relatively  high,  but  the  energy  available  may  be 
six  hundred  times  as  great  as  in  unarmored  cables. 
Petersen  damps  out  oscillations  by  rapid  damping,  and 
prevents  resonance  between  the  inductances  of  cut-out 
coils,  measuring  transformers,  wattmeters  or  ammeters, 
etc.,  and  the  capacity  of  busbars  and  alternators,  by 
shunting  the  inductances  with  small  graphite  resistances. 

The  author  has  faith  in  the  possibilities  of  large- 
capacity  condensers  installed  in  the  station  on  the  bus- 
bars. The  capacity  must,  however,  be  sufficiently  large. 
Guilbert  has  recently  stated  that  several  hundred  micro- 
farads, installed  at  the  alternator  terminals,  is  re- 
quired to  prevent  with  certainty  resonance  of  the 
fundamental  harmonic.  Such  a  capacity  is  inadmissi- 
ble in  practice;  hence  one  is  obliged  to  rest  content  with 
partial  limitation  of  harmonic  surges  when  using  a 
protective  capacity.  The  latter  representing  only  a 
small  fraction  of  the  total  capacity  of  the  network,  its 
connection  to  the  busbars  hardly  modifies  the  resonance 
conditions  for  forced  waves.  The  author  concludes 
that  in  his  particular  network  a  capacity  of  5  mfd. 
would  protect  windings  against  breakdown,  turn  to 
turn,  caused  by  steep-front  surges.  Large  capacities 
for  industrial  service  would  be  costly  and  would  occupy 
much  space,  but  it  is  worth  while  to  attack  the  problem 
of  their  use. 

Specifications  for  alternators,  it  was  urged,  should  in- 
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elude  a  clause  requiring  special  insulation  turn  to  turn 
and  turn  to  frame  on  the  leading-in  sections  of  the 
winding  (as  in  modern  transformers).  Pressure  surges 
in  generating  stations,  receiving  stations  or  substations 
due  to  short  circuits  or  "earths"  on  the  line  may,  under 
present-day  conditions,  cause  breakdowns  which  are 
very  serious  by  reason  of  the  interruption  of  service, 
as  well  as  on  account  of  the  material  damage  caused 
directly.  The  study  of  such  surges  forms  a  special 
chapter  in  the  technology  of  electrical  distribution,  and 
one  which  is  yet  scarcely  opened. 


Generation,  Transmission  and  Distribution 
Principles  Involved  in  Computing  Depreciation. — G. 
Nicholson. — In  the  opinion  of  the  author,  the  policy 
of  providing  out  of  profits  a  sum  sufficient  to  write  off 
the  plant  during  the  term  of  its  physical  life  is  undoubt- 
edly sound.  So  far  as  providing  for  improvements  is 
concerned,  however,  the  position  is  somewhat  different, 
as  shown  below:  (1)  Such  improvements  will  presum- 
ably result  in  increased  efficiency  and  capacity,  and 
therefore  in  increased  profits.  Why,  then,  should  the 
profits  of  the  earlier  years  be  reduced  by  charging 
against  the  same  improvements  which  will  have  the 
effect  of  increasing  the  profits  of  later  years?  That  is 
certainly  penalizing  the  shareholders  of  the  early  years 
and  benefiting  those  of  later  years  abnormally.  In  a 
new  concern,  of  course,  the  original  shareholders  take 
the  greatest  risk,  as  they  have  no  past  results  to  guide 
them  when  contemplating  investment.  (2)  Of  course, 
if  capital  is  charged  with  the  same,  it  means  that  a 
higher  revenue  charge  immediately  commences  to  ac- 
crue so  as  to  write  down  such  increased  capital;  but 
as  there  is  a  larger  revenue  also  accruing,  this  is  not 
an  additional  burden.  (3)  The  charging  of  improve- 
ments to  revenue  in  the  early  years,  having  the  effect 
of  keeping  down  dividends,  is  bound  to  react  when  new 
capital  is  required,  and  it  might  be  found  very  difficult 
to  raise  new  capital  even  for  necessary  extensions  (not 
improvements),  which  difficulty  might  seriously  retard 
the  development  of  what  might  otherwise  have  been  a 
progressive  concern.  (4)  Having  regard  to  the  prices 
obtainable  for  power  and  lighting  supplies  and  to  the 
cost  of  labor  and  materials,  the  author  points  out  that 
there  are  many  electrical  undertakings  in  England 
operated  by  limited  companies  that  are  able  out  of 
profits  (a)  to  provide  for  depreciation  based  on  the 
physical  life,  (b)  to  provide  for  improvements  based  on 
the  economic  life  of  the  plant,  and  (c)  to  pay  a  fair 
dividend  to  shareholders.  (5)  While  it  is  of  the  utmost 
importance  that  every  opportunity  should  be  taken  to 
strengthen  the  financial  position  of  an  undertaking,  yet 
the  management  have  a  duty  to  perform  to  the  share- 
holders, and  therefore  improvements  of  the  nature  in- 
dicated are  more  fairly  treated  as  capital  as  and  when 
they  are  incurred. — Journal  of  the  Inst,  of  Elec.  Engrs. 
(London),  May,  1917. 

Electrophysics  and  Magnetism 

Electrical  Properties  of  Molybdenite  at  High  Tem- 
peratures.— A.  T.  Waterman. — Part  of  an  article  on 
the  "Positive  Ionization  from  Certain  Hot  Salts." 
Molybdenite  has  been  found  to  possess  a  number  of 
interesting  electrical  properties  which  include  the  fol- 
lowing:   In  the  range  of  temperature  between  that  of 


the  room  and  a  brilliant  red  heat  this  mineral  exists  in 
two  distinct  states.  The  resistance  in  the  low-voltage 
or  low-temperature  state  is  very  nearly  an  inverse  ex- 
ponential   function    of   the    absolute   temperature.      At 

ordinary  room  temperatures 
the  resistance  is  a  function 
of  the  applied  potential  dif- 
ference and  appears  to  ap- 
proach the  value  infinity  as 
the  potential  approaches  the 
value  zero.  The  conduction 
of  electricity  is  evidently 
carried  on  mainly  by  elec- 
trons. Two  conclusions  may 
be  stated  in  regard  to  the 
thermionic  emission  from 
molybdenite:  (1)  A  large 
emission  from  impurities — 
principally  the  ordinary 
K'  emission;  (2)  a  charac- 
teristic emission  of  Mo'  ions, 
apparently  having  no  exclu- 
sive relation  to  the  break  or 
to  either  state.  The  resist- 
ance of  molybdenite  after 
being  subjected  to  an  electric- 
current  at  increasing  volt- 
-Philoso.  Mag.  and  Journal  of  Science, 
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ages  is  shown. 
March,  1917. 

Structure  of  Atom. — Dr.  Saul  Dushman. — Second 
part  of  an  article  on  this  subject.  In  this  section  the 
author  discusses  several  theories  of  the  structure  of 
the  atom  and  shows  how  they  agree  or  disagree  with 
observed  physical  and  chemical  facts. — General  Electric 
Review,  May,  1917. 

Electrochemistry  and  Batteries 

Embrittling  Action  of  Sodium  Hydroxide  on  Soft 
Steel. — S.  W.  Parr. — From  extensive  investigations 
made  by  the  writer,  boilers  using  feed  water  containing 
sodium  hydroxide  often  develop  fine  cracks  radiating 
from  rivet  holes  or  extending  from  hole  to  hole.  The 
experiments  showed  that  the  effect  upon  the  metal  is  to 
cause  brittleness  which  makes  it  less  capable  of  with- 
standing steam  pressure  and  temperature  changes. 
Among  the  remedies  suggested  is  the  addition  of  a  salt 
having  properties  which  cause  it  to  react  with  the  al- 
kali and  yield  a  product  which  is  entirely  harmless. 
Magnesium  sulphate  (MgSO,  +  7H,0)  is  such  a  salt, 
the  reaction  being  2NaOH  +  MgS04  =  Na,S04  + 
Mg(OH),.  The  resulting  sodium  sulphate  remains  in 
solution.  The  magnesium  hydroxide,  if  the  water  is 
free  from  ammonia  compounds,  is  insoluble  and  forms  a 
precipitate  or  sludge.  One  pound  of  magnesium  sul- 
phate per  1000  gal.  (0.12  kg.  per  1000  1.)  of  water  will 
react  with  an  equivalent  of  3  grains  per  gallon  (0.05 
grams  per  liter)  of  sodium  carbonate.  The  water  as 
used  averages  about  4.5  to  5  grains  per  gallon  (0.077  to 
0.085  grams  per  liter)  of  sodium  carbonate,  requiring  a 
theoretical  treatment  of  about  1.5  lb.  of  MgSO,  per  1000 
gal.  (0.18  kg.  per  1000  ].).  By  using  0.5  lb.  to  2  lb. 
per  1000  gal.  (0.059  kg.  to  0.24  kg.  per  1000  1.)  it  was 
found  practicable  to  reduce  the  sodium  hydroxide  al- 
kalinity to  zero.  When  the  treatment  was  discontinued 
the  sodium  hydroxide  concentration  would  occasionally 
reach  75  grains  per  gallon  (1.29  grams  per  liter)  in  the 
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boilei       A  <  hemic*]  \\  inch  h. 

connection  la  sodium  dichromate.  The  reaction  Involved 
would  be  N.i  Cr,0  2NaOH  2Na  CrO,  i  li  <>.  it 
is  possible  thai  this  sail  may  serve  s  dual  purpose  by 
taking  up  the  naaceni  hydrogen  winch  mighl  other* 
go  into  the  Iron.  Considerable  bydrolisation  took  place 
within  the  boiler,  probably  promoted  by  the  pretence  of 
the  organic  matter,  so  that  some  chromium  was  precipi- 
tated in  the  form  hydroxide  Cra(OH)  .  and  this  ma 
terial  mixed  with  other  solids  had  a  tendency  to  fuse 
or  bake  as  an  incrustation  along  the  highly  heated  sur- 
faces of  the  flues.      While  the  use  of  this  material  was 

of  advantage  in  indicating  the  location  of  leakage  condi 
tions  in  the  boiler,  it  was  not  continued  long  enough  t" 
prove  it  a  neutralizer  of  the  hydrogen  that  mighl  i>" 
formed.    Sulphuric  acid  lias  also  been  used.    At  first  the 

amount  of  acid  was  0.39  lb.  per  1000  gal.  (0.047  kg.  per 
1000  1.).  It  was  soon  increased  to  0.54  lb.  per  1000 
gal.  (0.066  Kg.  per  1000  1.).  The  entire  amount  of  acid 
required  for  neutralization  would  he  about  2.5  lb.  per 
1000  gal.  (0.29  kg.  per  1000  1.),  which  leaves  an  ample 
margin  of  safety  between  the  free  acid  employed  and 
the  total  alkalinity  of  the  water.  A  quite  uniform  de- 
gree of  sodium  hydroxide  alkalinity  was  the  result. 
The  sudden  rise  in  the  price  of  magnesium  sulphate 
and  sodium  chromate  was  the  chief  argument  in  decid- 
ing upon  the  use  of  the  free  acid.  It  offers  an  advantage 
also  in  that  it  adds  no  further  solids  to  the  water,  and 
from  the  viewpoint  of  the  chemist  it  is  more  logical  to 
add  a  free  acid  which  will  form  magnesium  sulphate 
within  the  boiler  than  to  add  the  more  expensive  mag- 
nesium sulphate  already  prepared.  It  may  not  be  wise, 
however,  to  recommend  the  use  of  the  free  acid  except 
under  conditions  where  absolute  control  and  reliable 
supervision  are  assured. — Bulletin  No.  94,  University 
of  Illinois. 

Units,  Measurements  and  Instruments 

Concentric  Standard  Dynamometer  Wattmeter. — A. 
E.  Moore. — This  paper  discusses  causes  of  defects  in 
heavy-current  dynamometer  wattmeters,  concentric 
main-current  coils,  progress  in  construction  of  experi- 
mental current  coils  and  their  defects,  pressure  coils 
for  use  with  concentric  current  coils,  and  comparative 
tests  between  concentric  and  Duddell-Mather  wattme- 
ters. Other  subjects  taken  up  were  calibration  of  re- 
flecting concentric  standard,  wattmeters  for  high  and 
for  low  power-factor  measurements,  double-element 
wattmeters  for  two-phase  and  three-phase  power  meas- 
urements and  advantages  of  concentric  construction. 
Use  of  reflecting  concentric  instrument  as  a  standard 
ammeter  for  alternating  currents  was  touched  on  and 
certain  interesting  facts  brought  out  in  connection  with 
the  construction  of  concentric  non-inductive  standards 
of  low  resistance  and  measurement  of  the  phase  errors 
in  current  transformers,  and  in  the  series  coils  of 
dynamometer  wattmeters.  An  appendix  was  included. 
— Journal  of  Inst,  of  Elec.  Engrs.  (London),  May,  1917. 

Determination  of  Torque  of  Direct-Current  Meters. 
— E.  Alberti. — An  ordinary  spring  dynamometer  is 
used,  in  which  the  adjustment  is  made  by  turning  a 
lever,  which  increases  or  decreases  the  tension  of  a 
spring  to  such  an  extent  that  the  pointer  is  brought 
back  to  the  zero  mark.  The  tension  of  the  spring  is 
then  a  measure  of  the  amount  of  the  torque. — London 
Electrician,  May  11,  1917. 


Book  Reviews 


Transmission  Lini  i  o-ordinati  Paper.    Publiahed  by 
Raymond  S.  Brown,  Columbus,  End.    Price,  ft]  per 

dozen  sheets. 

The  use  "i  li rdinate  paper  offers  t<>  electrical 

.  ngineers  a  simple,  rapid  and  theoretically  exad  method 

for   finding   the    70ltage   and   current    at    any    point   <>l    a 

transmission  line  when  these  quantities  are  known  at 

some    particular    point    <>f    the   line.      It    is   applicable   to 
the    solution    of    any    transmission    line    in    which    it    is 
necessary  to  take  into  account  either  of  the  shunt  con 
stants,   capacity   or   leakage,   and    is   adapted    to    lines   of 
any  length,  construction,  voltage  or  frequency,  ranging 

from  high-tension  power  lines  at  commercial  frequent 
to  long  telephone  lines  and  cables.  The  solution,  being 
graphical,  may  he  applied  by  one  who  is  not  familiar 
with  the  higher  branches  of  mathematics  and  avoids  the 
handling  of  complicated  equations  and  tables.  The 
form  of  the  sheet  is  such  that  it  may  be  folded  once 
and  bound  with  typewritten  matter  in  reports,  etc. 
Complete  instructions  go  with  the  sheets. 

Interior  Wiring  and  Systems  for  Electric  Light 
and  Power  Service.  By  Arthur  L.  Cook.  New 
York:  John  Wiley  &  Sons,  Inc.  416  pages,  248 
illustrations.  Price,  $2. 
As  a  guide  to  modern  practice  in  electric  lighting 
and  power  applications  and  in  the  design  and  installa- 
tion of  the  wiring  for  such  purposes,  this  volume  fills 
the  need  of  electrical  workers  who  wish  to  become 
familiar  with  good  practice  in  these  branches.  The 
first  eight  chapters  offer  a  comprehensive  discussion  of 
electric  lighting  systems,  taking  up  in  order  incandes- 
cent lamps,  arc  lamps,  principles  of  illumination,  light- 
ing accessories,  fixtures,  methods  of  calculating  in- 
terior illumination,  and  outdoor  lighting.  The  next 
three  chapters  cover  motors  for  industrial  purposes, 
motor-starting  devices  and  controllers,  and  selecting 
motors  for  industrial  purposes.  The  rest  of  the  book  is 
devoted  to  descriptions  of  apparatus  and  fittings  for 
interior  wiring,  together  with  detail  methods  of  cal- 
culating the  sizes  of  circuits  to  meet  various  require- 
ments. Examples  illustrate  each  step.  Of  particular 
value  to  the  electrical  worker  are  the  many  diagrams 
of  connections,  illustrations  of  electrical  apparatus  and 
fixtures,  curves  and  tables. 


Books  Received 

Public  Utility  Rates.  By  Harry  Barker.  New 
York:  McGraw-Hill  Book  Company,  Inc.  388  pages. 
Price,  $4. 

Examples  in  Battery  Engineering.  By  Prof.  F. 
E.  Austin.  Published  by  the  author.  90  pages,  illus- 
trated.    Price,  $1.25. 

Hydroelectric  Practice.  By  D.  H.  Braymer  and 
W.  T.  Taylor.  New  York:  McGraw-Hill  Book  Com- 
pany, Inc.     416  pages,  illustrated.     Price,  $5. 

Organization  in  Accident  Prevention.  By  Syd- 
ney Whitmore  Ashe.  New  York:  McGraw-Hill  Book 
Company,  Inc.    130  pages,  illustrated.    Price,  $1.50  net. 

The  Application  of  Hyperbolic  Functions  to 
Electrical  Engineering  Problems.  By  A.  E.  Ken- 
nelly.  New  York:  The  McGraw-Hill  Book  Company, 
Inc.    302  nages,  illustrated.    Price,  $2.50. 
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NEWS  OF  THE  INDUSTRY 

Chronicle  of  Important   Events  and  General  Activities-  in  the   Technical, 
Commercial  and  Manufacturing  Fields 


ASSOCIATED   MANUFACTURERS' 

MEETINGS  AND  ELECTIONS 

Gathering   of   the    Board   of   Governors   and   Dinner 
to   Chairmen   of   the   Various    Sections — 
New   Officers  of   Sections 
The  board  of  governors  of  the  Associated  Manufac- 
turers  of   Electrical   Supplies   met   at   the   association 
offices,  New  York,  June  20.    H.  B.  Crouse,  the  president, 
presided  and  there  was  a  full  attendance.    Many  matters 
of  importance  were  considered  and  a  number  of  new 
lines  of  activities  were  planned.     The  board  will  hold 
no  meetings  during  the  summer  months,  unless  by  spe- 
cial call;  the  next  regular  meeting  will  be  in  September. 

Dinner  to  Section  Chairmen 

On  the  evening  of  June  20  the  various  chairmen  of 
sections  were  the  guests  of  the  board  of  governors  at  a 
round-table  dinner  at  Delmonico's.  C.  E.  Patterson, 
comptroller  General  Electric  Company  and  chairman  of 
the  cost  accounting  committee  in  the  Electrical  Manu- 
facturers' Council,  was  also  a  guest,  as  were  the  cost 
experts  of  the  companies  of  the  section  chairmen.  Mr. 
Patterson  discussed  the  matter  of  cost  accounting  very 
fully,  inviting  comments  from  those  present  and  ex- 
plaining in  detail  many  points  of  interest.  A  number 
of  other  matters  of  importance  to  the  sections  were  dis- 
cussed and  various  section  activities  were  planned. 

Bureau  of  Industrial  Statistics  Considered 

The  outlet  box  section  held  a  regular  meeting  on  June 
19  at  the  association  offices.  Frank  W.  Hall,  Sprague 
Electric  Works,  chairman  of  the  section,  presided,  and 
practically  all  members  of  the  section  were  present. 
Many  subjects  of  importance  were  discussed.  Among 
other  activities  considered  was  the  establishment  of  a 
bureau  for  industrial  statistics,  which  will  be  handled 
through  the  office  of  the  general  secretary. 

Meeting  of  Porcelain  Section 

The  porcelain  section  held  its  regular  meeting  at  the 
association  offices  on  June  21.  J.  E.  Way  of  R.  Thomas 
&  Sons  Company,  chairman,  presided.  The  various 
standing  committees  made  reports  and  other  matters 
of  importance  were  discussed.  The  regular  election  of 
officers  was  postponed  until  the  next  regular  meeting. 

Officers  in  Other  Sections 

At  recent  meetings  of  sections  elections  of  officers 
were  held  for  the  coming  year  as  follows:  Attachment 
plug  section,  H.  W.  Bliven,  Harvey  Hubbell,  Jr.;  fan- 
motor  section,  John  H.  Barker,  Diehl  Manufacturing 
Company;  fuse  section,  H.  R.  Sargent,  General  Electric 
Company;  knife-switch  section,  J.  H.  Trumbull,  Trum- 
bull Electric  Manufacturing  Company;  lamp  receptacle 
and  socket  section,  W.  D.  Steele,  Benjamin  Electric 
Manufacturing  Company;  lighting  fixture  section,  A.  F. 
B.    Harraden,    Shapiro    &    Aronson;    panelboard    and 


switchboard  section,  Charles  L.  Eidlitz,  Metropolitan 
Electric  Manufacturing  Company;  snap-switch  section, 
E.  Whitmore,  Manhattan  Electric  Supply  Company. 


TRIBUTE  TO  SAMUEL  INSULL 

ON  TWENTY-FIFTH  ANNIVERSARY 

Quarter  of  a  Century  as  Executor  of  Chicago  Com- 
panies— Business  Growth  Results  in  Properties 
Capitalized  at  $445,000,000 

Officers  and  directors  of  the  Commonwealth  Edison 
Company  celebrated  the  twenty-fifth  anniversary  of 
Samuel  Insull's  presidency  of  the  company  and  its  prede- 
cessors by  giving  an  "Edison  family  birthday  party" 
at  Customers'  Hall  in  the  Edison  Building,  Chicago,  on 
June  25. 

In  addition  to  local  employees  and  friends  a  number 
of  others  were  invited.  John  W.  Lieb,  New  York,  and 
W.  W.  Freeman,  Cincinnati,  were  among  the  out-of-town 
guests.  Thomas  A.  Edison  in  expressing  regret  that 
government  business  prevented  his  attendance  pro- 
claimed Samuel  Insull  as  "the  greatest  business  man  in 
America  to-day."  The  directors  presented  Mr.  Insull 
with   beautiful  candelabra. 

In  an  address  acknowledging  the  tributes  Mr.  Insull 
reviewed  the  gigantic  growth  of  the  company  and  its 
predecessors  as  well  as  of  the  other  corporations  com- 
posing what  is  commonly  called  "the  Insull  group." 
These  companies  have  an  aggregate  capital  of  $445,- 
000,000  and  the  gross  annual  turnover  is  $75,000,000. 
On  the  average  this  shows  that  the  companies  turn  over 
their  capital  about  once  in  six  years.  Mr.  Insull  said 
this  record  is  not  so  bad  when  it  is  considered  that 
theoretically  the  companies  should  turn  over  their  cap- 
ital once  in  five  years.  The  companies  pay  a  little  less 
than  $5,000,000  in  taxes  and  serve  1,500,000  customers 
living  within  an  area  of  between  58,000  and  60,000 
square  miles.  They  have  between  20,000  and  25,000 
employees.  While  these  figures  appear  great,  Mr.  Insull 
predicted  that  captains  of  industry  twenty-five  years 
hence  would  regard  them  in  the  same  light  that  we  look 
upon  the  amount  of  capital  and  labor  employed  in  busi- 
nesses of  the  past. 

Mr.  Insull  in  a  family  talk  with  the  young  men  said 
that  it  is  a  mistaken  idea  to  believe  that  the  opportunity 
in  big  business  is  less  than  in  smaller  concerns.  The 
greater  the  amount  of  capital  employed,  the  greater 
will  be  the  price  paid  for  brains  to  direct  it.  His  ex- 
perience had  shown  that  it  is  not  necessary  to  go  afar 
for  brains  to  direct  great  business.  Assuming  that 
the  financial  plan  is  fundamentally  sound,  it  is  possible 
for  men  of  average  foresight  and  ability  chosen  from 
the  ranks  of  companies  associated  and  absorbed  to  rise 
to  the  greater  tasks  of  directing  the  business  of  the 
greater  consolidated  properties. 
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URGENT  TRANSMISSION  AND 

DISTRIBUTION  PROBLEMS 

Cable  and  [nsulatoi  Problemi  Principal  Subjecti  Dii 
ctiMed  .n  Special  Meeting  oi  A   I.  B   K     Preai 

dent  Buck  on  Prominence  oi  Engineer! 
To  meet  the  urgent  requirements  of  the  electrical  in 
dustry,  the  special  meeting  of  the  American  institute  of 
Electrical  Engineers  held  in  New  Sfork  June  27  and 
was  turned  over  to  the  discussion  of  cable  and  [nsulatoi 
problems,  the  best  tonus  of  power  for  operating  bitu 
minous  coal  mines,  and  the  economical  combination  oi 

Water  power  and  steam   plants.      'The  first   day's  session 

w;i^  devoted  to  tin*  first  two  subjects,  these  being  treated 
almost  exclusively  from  the  practical  standpoint.    Seven 

paper-  were  presented  by  engineers  connected  with 
prominent  operating  companies  or  institutions  closely 
related  thereto.  Abstracts  of  these  papers,  as  well  as 
of  two  of  the  other  four  presented  at  the  second  day's 
session,  are  given  on  pages  1256  to  1259  inclusive. 

•lust  after  the  opening  of  the  first  session  Captain 
Gustave  Paul  (apart  of  the  French  Scientific  Commis- 
sion was  called  upon  by  President  H.  W.  Buck  for  some 
word  from  the  front.  In  responding  Captain  Capart 
extended  greetings  from  the  electrical  engineers  of 
France  and  said  the  war  was  one  of  engineers  which 
America  must  help  to  win  for  democracy. 

The  Engineering  Profession 

In  presenting  his  annual  address  on  the  evening  of 
June  27,  President  H.  W.  Buck  said  in  part: 

"The  engineering  profession  has  passed  through  the 
preliminary  stages  of  its  growth  and  has  reached  the 
position  where  the  engineer  should  work  and  act  not  only 
with  proper  attention  to  his  work  itself  but  with  full 
consciousness  of  the  important  relation  of  his  work  to 
human  affairs  in  general.  Under  the  stress  of  commer- 
cial development  and  economic  conditions,  increasing 
specialization  has  taken  place,  and  the  engineer  has  be- 
come obliged  to  compass  his  mind  with  an  ever-narrow- 
ing horizon.  This  specialization  produces  extraordi- 
nary proficiency  in  particular  fields,  but  has  the  ob- 
jectionable effect  of  narrowing  the  character  and  outlook 
of  the  man  and  of  reducing  his  value  as  a  citizen. 

"The  evils  of  specialization  are  being  offset  to  a  great 
extent,  however,  by  the  growing  recognition  of  the  fact 
that  all  branches  of  engineering  are  interdependent. 
This  co-operative  movement  has  quite  recently  had  tan- 
gible expression  in  the  formation  of  the  Engineering 
Council,  which  represents  about  30,000  engineers  of  suf- 
ficient scope  and  standing  to  create  an  engineering  pub- 
lic opinion.  Its  influence  is  likely  to  be  far-reaching  in 
building  up  the  prestige  of  engineers  in  both  technical 
and  civic  affairs.  A  further  development  which  has 
reached  full  recognition  only  in  recent  times  is  the  mu- 
tual appreciation  which  has  grown  up  between  the  en- 
gineer and  the  worker  in  pure  science. 

"From  all  the  important  movements  which  are  taking 
place  at  the  present  time,  and  which  center  around  the 
engineer  and  his  work,  I  believe  that  the  engineer  is 
soon  going  to  leave  his  position  of  isolation  in  inde- 
pendent fields  of  work  and  realize  that  he  owes  an  obli- 
gation to  the  community  broader  than  his  daily  engi- 
neering work.  It  matters  not  whether  the  problems  be- 
fore him  are  political,  sociological,  industrial  or  tech- 
nical, I  believe  that  the  engineering  type  of  mind,  with 
proper  breadth   of  view,   is  fitted  to  undertake  them. 


"Kngmcering     Irainin  mental     balance,     the 

power    of    an:ih    i    .    leoincrl  illness    and    the    faCUlt]     of 

recognizing  ami  promptly  apportioning  the  variou    ele 
menti  In  a  problem,     Furthermore,  scientists  and  engi 

neers  as  a  cla. Bfl   have  a  stronel\    developed     pint    of   m 

ternational  tinder   tanding,  :i    -,\mpath\    which  m 

as  an  important  safeguard  against  excessive  national 
,  m  and  aggression, 

"Out  of  this  world  chaos  we  now  see  men  of  engineer 

ing  and  scientific  training  ri  Ing  '■>  positions  ol  • 

manding  prominence  on  all  sides.  In  this  great  move- 
ment not  only  must  the  individual  engineer  play  his  part. 

but,  the  great  engineering  sonetie  inn  t  realize  the 
power  of  influence  which  they  are  developing  in  an  ever- 
increasing  degree  in  the  community  and  the  obligation! 
which  devolve  upon  them. 

"And  so  I  hope  that  the  American  Institute  of  Elec- 
trical Engineers  as  it  passes  along  from  one  administra 
tion  to  another  will  acquire  an  increasing  realization  oi 
its  duty,  not  only  in  furthering  the  growth  of  scieiH  e 
and  engineering,  but  in  furthering  the  influence  of  the 
engineer  in  the  affairs  of  the  country  and  of  the  world." 

The  Engineer  and  the  War 
President-elect  E.  W.  Rice,  Jr.,  on  being  introduced, 
voiced  his  indorsement  of  all  that  President  Buck  had 
said  regarding  the  function  of  the  engineer  and  the  en- 
gineering profession,  and  expressed  his  appreciation  of 
the  great  honor  conferred  on  him  by  the  Institute 
and  his  realization  of  the  responsibility  that  goes  with 
the  position.  Speaking  on  the  text  that  war  is  a  busu 
ness  and  must  be  handled  as  a  highly  organized,  cen- 
tralized autocratic  enterprise,  Mr.  Rice  touched  on  the 
relations  of  the  engineering  profession  to  the  present 
war.  He  decried  the  popular  notion  that  the  war  will 
be  settled  quickly  by  some  wonderful  new  invention  or 
by  the  act  of  some  hero  or  superman.  He  felt,  how- 
ever, that  the  war  can  be  fought  to  a  successful  issue 
if  the  country  is  content  to  solve  it  by  the  simple,  com- 
mon-sense methods  used  by  engineers  and  successful 
business  men.  He  confessed  that  he  had  nothing 
theatrical,  startling  or  novel  to  suggest,  and  said  that  if 
the  problem  is  first  carefully  investigated  and  all  avail- 
able data  are  quickly  obtained  and  checked  and  all  new- 
conditions  considered,  a  broad-gaged,  well-considered 
plan  or  plans  could  then  be  formulated,  criticized  and 
put  into  effect.  This,  if  followed  with  patience,  per- 
sistence and  diligence,  will  prove  successful  and  the  war 
cannot  be  lost.  Mr.  Rice  said  that  there  is  no  question 
in  his  mind  that  all  of  the  problems  of  the  war  involv- 
ing the  aeroplane,  army,  navy,  food,  manufacturing,, 
farming,  transportation,  etc.,  can  be  successfully  solved 
by  scientific  but  simple  and  common-sense  methods.  All 
men  must,  however,  co-operate  and  be  ready  to  make 
reasonable  compromises  in  a  spirit  of  conciliation.  En- 
gineers, he  said,  have  a  great  opportunity  in  this  war 
and  a  heavy  responsibility  too.  They  have  special 
knowledge,  experience  and  a  forward-looking  point  of 
view  which  the  country  needs,  and  it  is  their  duty  to- 
see  to  it  that  they  receive  the  opportunity  to  make 
effective  use  of  their  talents  in  the  service  of  the  nation 
so  that  our  civilization  shall  prevail. 

Past-president   C.   O.   Mailloux,   who    was    the  next 
speaker,  told  of  the  need  of  France  for  electrical  engi- 
neers and  asked  for  volunteers,  not  necessarily  for  the 
trench  warfare,  but  back  of  the  firing  line  to  do  the  re-  - 
construction  work  so  greatly  needed. 
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QUESTIONNAIRE  ON  FUEL  FOR 

NATIONAL  UTILITIES  COMMITTEE 

Full  Data  Desired  by  Committee  on  Coal  Production 
of  the  Council  of  National  Defense 
The  National  Committee  on  Gas  and  Electric  Service 
has  sent  a  questionnaire  on  fuel  to  the  electric  and  gas 
utilities.  The  data  which  it  requests  are  desired  for 
information  and  guidance  of  the  committee  on  coal  pro- 
duction of  the  Council  of  National  Defense.     Utilities 

Coal  Report— Utility  Companies  Represented  by  National  Committee  on  Gas  and  Electric  Service 


Id  Data  In  Net  Tons,  2,000  lbs.  for  "Coal  Y 

Reporting  Company _ 

Address  No, Street 

Fuel  Officer— — Title 

Eledridty  Generated  K.  W.  H , 

Gas  Made,  Cubic.  Feet 

Surplus  Coke  for  Sale- 


April    lsl   to   April    1st. 


Annual 

'- ial 


Telephone  Nu.- 


-County 


Do  you  produce  Benzol  or  Toluol  ?— 
Drip  or  Holder  Oil  Recovered 


-Annually.     Surplus  W.  G.  Tar 

t  much  r><  i  annum  1 

Enriching  Oil  used  p^r 


By  what  pnxc 


results  can  be  reported,  April  and  May,  but  the  estimates 
should  be  filled  in  for  the  entire  year.  By  the  third  day  of 
each  month  the  monthly  statement  should  be  sent  to  the 
secretary,  1111  Munsey  Building,  Washington,  D.  C,  of  the 
stock  on  hand  on  the  first  day  of  the  month,  together  with 
the  amount  of  fuel  received  under  contract  for  the  previous 
month  and  the  amount  of  fuel  received  from  other  sources, 
per  cent  contract  received  for  month  and  year,  and  reason 
shipper  gives  for  shortage,  if  any.  In  this  way  the  exact 
conditions  of  your  coal  stocks  can  be  easily  kept  in  Wash- 
ington on  the  original  form  (Sheet  2)  with  the  least  amount 
of  clerical  labor,  so  that  if  you  have  any  difficulty  with  your 

coal  supply  your  joint  commit- 
tee will  have  full  information 
for  prompt  attention  to  any  re- 
quest from  your  company  for  as- 
sistance in  maintaining  the  fuel 
supply  for  public  service. 


Sheet  No.  1 

-Manufacturing  Gas  u 


M.iv.  bay 

7i  I  i 


-Home   H 


-Mm.  Day 
-Mm.  Day 

Annually 


r  C.  P    Standard  req'd- 


Stat*  Grade*  of  Fu«l,  Coal,  Coke,  Oil  or  Tar  normally  uoed  or  daalrod  In  Coal  Year  1917-16 

A 

B 

C 

0 

c 

F 

1 

Contractor's  Name 

Address   " 

2.     "Coal  Company's  Name    ...... 

N                                   Address 

3.      From  What  Mine  ......... 

4.      Mining  District  ond  State   .  ..*.  %.    ,    .    - 

*6.  '  Rail 

and  Water                            > 

Routing    j 

8 

Can  Plant  Receive  by  Rail  and  Water  '.   . 

Hov  Much  Has  Been  Contracted  For  .  .   . 
What  Grade  Fuel  Might  be  Substituted 
Are  There  Local  Sources  of  Supply  .... 
Specify  How  Fuel  Could  be  Routed  Differently 
Total  Storage,  Excluding  Station  Bunkers  . 

Method  Used  In  Handling  Fuel 

Any  Affiliations   With   Other   Utilities    '  1 

9 

10 

1] 

12 

13 

14 

15 

16 

17 

Capable  of  Supplying    Fuel;    Give       !• 

18.      State  KIND  of  Gas  Produced  (if  steam 

1 

Fuel  Data  Reported  by  C 

Coal  ^ 

fear  1917-18.                        Sheet  No.  2 

No.                      GRADE    OF    FUEL 

A 

B 

C 

D 

E 

F 

Eatlmated 

Actual 

Eatlmated 

Actual 

Eatlmated 

Actual 

Eatlmated 

Actual 

Eatlmatad 

Actual 

Eatlmated 

Actual 

"           "      •  from  other  sources 

from  other  sources  ,    .    .     . 

"          from  other  sources 

from  other  sources    ... 

from  other  sources 

from  other  source 

from  other  sources 

31.       In  Storoee  April   1st.  1918       .     . 

are  asked  to  return  the  forms  at  once  to  the  committee 
headquarters,  1111  Munsey  Building,  Washington,  D.  C. 
In  its  circular  the  committee  says: 

The  fuel  questionnaire  is  designed  to  include  a  plant  gen- 
erating both  gas  and  electricity.  There  is  no  objection  to 
using  two  blanks,  one  for  the  gas  division  and  the  other  for 
the  electric  division  of  a  company.  It  would  be  important, 
however,  for  the  electric  division  to  indicate  whether  it  ob- 
tained coke  or  water-gas  tar  from  the  gas  manufactured  in 
the  generation  of  steam. 

On  Sheet  2  it  will  be  noted  that  the  entire  coal  year  is 
included  and  there  are  two  columns,  one  for  the  estimate 
and  one  for  the  actual  results.     Only  two  months  of  actual 


ILLINOIS 

CONTRACTORS 

State  Convention  to  Organ- 
ize the  Industry  on 
Sound  Basis 

Manufacturing,  jobbing, 
central  station  and  contract- 
ing interests  worked  together 
at  the  convention  of  the  Illi- 
nois Electrical  Contractors' 
Association,  Peoria,  June  22 
and  23,  to  make  effective 
plans  for  better  organization 
in  the  electrical  industry. 

President  J.  N.  Pierce, 
Chicago,  stated  that  the  aim 
of  the  convention  was  to  lay 
plans  that  will  revolutionize 
methods  in  the  industry.  Col. 
Robley  S.  Stearnes,  New  Or- 
leans, president  National 
Electrical  Contractors'  Asso- 
ciation, in  a  "heart-to-heart 
talk,"  declared  that  the  con- 
tractor-dealer, the  man  who 
has  heretofore  been  kicked 
from  pillar  to  post,  is  about 
to  come  into  his  own.  Colonel 
Stearnes  predicted  that  the 
industry  will  be  organized  so 
that  each  branch  will  per- 
form its  logical  function. 

William  L.  Goodwin,  New 
York,  was  introduced  as 
"the  man  who  is  out  to 
organize  the  industry  on  a 
practical  commercial  basis."  Mr.  Goodwin  advised  con- 
tractors to  organize  local  and  state  associations  which 
will  be  interrelated  with  the  National  Electrical  Con- 
tractors' Association  and  will  have  as  their  purpose 
study  and  discussion  of  the  industry  problems  and  topics 
which  will  make  better  business  men  of  retailers  who 
are  failing  to-day   through    ignorance. 

The  contractors  decided  to  appoint  three  committees 
to  forward  the  work.  One  will  meet  with  the  Illinois 
State  Electric  Association,  one  will  work  for  increased 
membership,  and  one  will  be  a  committee  on  co-opera- 
tion to  meet  with  Mr.  Goodwin. 
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INDIANA  COMI'ANIKS  JOIN 

FOR  INCREASE  in  RATES 

Oenercl  Appeal  t<>  Public  Service  ComtniMion  Pol 
lowi  Warning  i'v  Thai   Body  Against 

"OutrageOUl1  Coal  Conditions 

The  Indiana  Electric  Light  \  a1  on  ha  Sled  with 
the  Indiana  Public  Service  Commission  ■  petition  a  k 
Ing  authority  for  companies  to  add  a  temporarj 
charge  of  SO  pit  cenl  to  each  bill  for  services  of  anj 
kind  rendered  bj  them  to  any  customer.  General  oper 
ating  expenses  have  Increased  46  to  50  per  cenl  over 
norma]  times,  the  petition  avers. 

Tin'  executive  committee  <>t'  the  association  mel  in 
Indianapolis  on  June  --  and  later  conferred  informally 
with  Chairman  E.  I.  Lewis  of  the  commission.  High 
coal  of  fuel  is  the  principal  factor  responsible  for  the 
movement  of  the  companies.  No  indication  was  given 
by  the  chairman  as  to  what  attitude  the  commission 

w  ill  take. 

The  Indiana  commission,  however,  as  the  vehicle  of 
the  recent  investigation  of  the  "outrageous"  coal  con- 
ditions in  the  State,  frequently  warned  the  public  that 
continued  high  prices  of  coal  were  likely  to  result  in 
widespread  petitions  from  utility  companies  for  in- 
creased rates. 

The  proceeding  is  an  unusual  one  since  it  involves  the 
question  of  a  blanket  increase  in  rates  for  many  com- 
panies, thus  precluding,  probably,  appraisal  of  all  prop- 
erties affected. 


PROSPECTS  FOR  COAL  FOR 

THE  ELECTRICAL  INDUSTRY 

F.   S.   Peabody,  Chairman  Committee  on  Coal  Pro- 
duction of  the  Council  of  National  Defense, 
Believes  Plants  Will  Be  Provided  For 

F.  S.  Peabody  of  Chicago,  now  resident  in  Washing- 
ton, chairman  committee  on  coal  production  of  the 
Council  of  National  Defense,  is  of  the  opinion  that  the 
electrical  industries  will  obtain  all  the  coal  necessary 
for  their  needs,  according  to  a  statement  made  by  him 
this  week  to  a  representative  of  the  Electrical  World. 

"Nothing  definite  in  regard  to  coal  for  any  of  the  in- 
dustries can  be  done  until  Congress  passes  the  neces- 
sary legislation  granting  the  required  powers,"  Mr. 
Peabody  said,  "but  we  have  with  us  here  in  Washington 
George  W.  Elliott,  secretary  National  Committee  on 
Gas  and  Electric  Service,  as  a  member  of  the  committee 
on  coal  production.  He  was  especially  named  to  repre- 
sent these  industries  by  J.  W.  Lieb,  chairman  of  the 
national  committee,  when  I  wrote  the  latter  asking  him 
to  name  some  one  to  represent  these  industries.  Mr. 
Elliott  is  an  active  member  of  our  committee,  and  he 
will  get  all  he  wants  in  the  way  of  coal  for  the  elec- 
trical industries,  inasmuch  as  he  has  my  full  commit- 
tee behind  him." 

In  explaining  that  Mr.  Elliott  is  working  hard  for 
priority  of  the  electrical  industries  in  the  supply  of  coal, 
Mr.  Peabody  would  hazard  no  guess  as  to  how  these 
industries  will  stand  on  the  list  when  it  is  finally  made 
up.  Much  will  depend  upon  just  what  powers  Congress 
grams. 

On  the  other  hand,  the  coal  producers,  600  in  num- 
ber, have  been  meeting  in  Washington  during  the  last 
week,  at  the  Department  of  the  Interior,  with  govern- 


ment   officials   and    the  committee   on   coal   production    ot 

id.'  council,  and  hi  have  been  begun  before  th< 

Senate  committee  on   interstate  commerce    tin-  New* 
lands  committee    on  the  recent   reporl  of  the  Federal 

Trade    ('oninii  I  61  oiiiniendine.     a    pooling    nrrnnge- 

nient    of  operation   by   the  go\ernment    of  transportation 

and  coal  mines.  President  Wilson  has,  moreover,  ere 
ated  during  the  past  week  an  "Exports  Council,"  un- 
der which  the  Shipmenl  abroad  of  Commodities,  includ- 
ing coal,  is  to  be  licensed  by  a  board,  and  it   is  expected 

that  exportation  of  coal  will  lie  under  control  of  this 
board  within  a  few  days. 

The  coal   operators   had   some   plain   talk   from   E 
tary    Lane    and    Secretary    Daniels. 


NEW  YORK  EDISON  PLAN 

DENIED  BY  COMMISSION 

Public   Service   Body   Holds   Company  to  Tentative 
Promise  of  Further  Reduction  in  Maximum 
Rate  on  July  i 

After  presentation  of  the  reasons  why  the  New  York 
Edison  Company  desired  release  from  its  tentative 
promise  to  reduce  rates  further  the  Public  Service 
Commission,  First  District,  decided  that  the  changes 
in  operating  cost  did  not  justify  abandonment  of 
the  tentative  agreement  of  last  November.  Directors 
of  the  company  accepted  the  decision  of  the  commission 
to  this  effect,  and  the  maximum  rate  will  be  lowered  to 
7  cents  per  kilowatt-hour  on  July  1. 

President  N.  F.  Brady  said  in  a  letter  to  the  com- 
mission : 

As  you  have  fairly  stated,  this  company,  under  the  agree- 
ment which  became  effective  Jan.  1,  1917,  has  the  option  on 
July  1  of  reducing  its  maximum  rate  to  7  cents  a  kilowatt- 
hour,  or  of  returning  to  the  former  schedule  under  which 
the  maximum  rate  was  8  cents  a  kilowatt-hour.  We  have 
endeavored  to  show  that  a  reduction  under  the  existing  con- 
ditions is  unwarranted,  but  the  commission  has  held  that  it 
is  warranted.  We  are  therefore  prepared  to  accept  this 
decision  and  reduce  our  rates  to  7  cents  a  kilowatt-hour, 
with  the  understanding  that  if  the  results  are  of  an  adverse 
nature  we  may  exercise  the  existing  option  and  restore  our 
former  schedule  of  8  cents  a  kilowatt-hour  on  Jan.  1,  1918. 


NEW  YORK  TO  HOLD  ITS 

ELECTRICAL  EXPOSITION 

The  1917  Display  Will  Show  How  Electricity  Makes 
Industry  and  the  Home  More  Efficient 
and   Economical 

Arrangements  are  being  made  for  the  New  York 
Electrical  Exposition  of  1917.  The  aim  will  be  to  show 
how  electrical  energy  places  industrial,  commercial  and 
home  activities  upon  a  higher  plane  of  efficiency  and 
economy.  Exhibits  will  show  methods  of  conserving 
life  and  health,  increasing  efficiency  in  manufacturing 
and  commerce,  eliminating  coal  waste,  aiding  medicine 
and  surgery,  and  many  other  applications  of  electrical 
energy.  Government  exhibits  are  particularly  appro- 
priate, and  efforts  will  be  made  to  show  the  many  uses 
of  electricity  in  the  army  and  navy.  Electrically  oper- 
ated office  and  accounting  machinery  will  be  displayed, 
and  the  many  uses  of  household  appliances  will  be  a 
particular  feature.  The  electric  vehicle  display  will  be 
an  important  part  of  the  exposition. 
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ELECTRIC  RATE  INCREASE 

BY  THE  TOLEDO  COMPANY 

Commercial  and  Industrial  Light  and  Power  Schedule 

Raised  from  io  to  20  Per  Cent,  Beginning 

July  1 — Domestic  Rate  Unaffected 

Commercial  and  industrial  light  and  power  rates  will 
be  increased  from  10  to  20  per  cent  by  the  Toledo 
(Ohio)  Railways  &  Light  Company,  beginning  on  July 
1.  An  announcement  by  the  company  said  this  is  neces- 
sary because  of  the  heavy  increase  in  cost  of  operation. 
In  the  change  the  company  has  endeavored  to  make  a 
more  equitable  adjustment  of  rates  among  patrons. 
About  5000  consumers  will  be  affected. 

The  domestic  rate,  7  cents  per  kilowatt-hour,  has  not 
been  changed.  The  Public  Utilities  Commission  has 
approved  the  schedule  filed  with  it. 


ELECTRICAL   CONTRACTORS 

SAY  "BUSINESS  MUST  GO  ON" 

Executive  Committee  of  National  Association,  Meet- 
ing in  Chicago,  Enters  Campaign  to  Forward 
the  Interests  of  the  Organization 

A  resolution  expressing  the  opinion  of  the  executive 
committee  of  the  National  Electrical  Contractors'  Asso- 
ciation that  "Business  must  go  on"  and  that  the  an- 
nual convention  should  be  held  as  planned  was  passed 
by  the  committee  at  Chicago  on  June  19  and  20.  It 
follows : 

Whereas  it  is  of  the  highest  importance  that  the  United 
States  having  entered  into  the  great  war  should  use  every 
endeavor  to  bring  it  to  a  successful  issue,  and  whereas  this 
can  only  be  accomplished  by  every  individual  and  every  busi- 
ness concern  doing  its  utmost  to  "keep  business  going"  and 
endeavoring  by  every  available  means  to  increase  the  busi- 
ness of  the  country  so  that  it  can  carry  the  necessary  finan- 
cial burden, 

Resolved,  That  the  N.  E.  C.  A.  hold  its  annual  conven- 
tion at  the  time  and  place  already  agreed  upon,  to  wit,  in 
New  Orleans,  La.,  Oct.  10  to  13. 

Resolved,  That  the  N.  E.  C.  A.  pledges  its  active  support 
to  the  movement  by  which  every  business  man  agrees  to  do 
his  part  in  carrying  on  mercantile  enterprises,  including  the 
preparation  of  all  electrical  systems  for  the  added  de- 
mands which  may  be  made  upon  them. 

The  meeting  of  the  executive  committee  was  the 
regular  quarterly  gathering.  It  was  held  at  the  La 
Salle  Hotel.  There  was  a  full  attendance  and  many 
subjects  of  utmost  importance  to  the  contractors  were 
discussed  and  will  be  put  in  the  proper  channel  for 
action  at  the  New  Orleans  convention.  This  was  the 
most  successful  meeting  ever  held  by  the  executive 
committee.  An  extensive  nation-wide  propaganda  was 
entered  into  which  is  expected  to  put  the  association  on 
an  equality  with  the  foremost  organizations  of  the 
country. 

By  invitation  there  were  present  W.  L.  Goodwin, 
New  York;  J.  M.  Wakeman,  general  manager  Society 
for  Electrical  Development;  E.  McCleary,  Detroit;  Louis 
Kalischer,  New  York ;  Ernest  Freeman,  Freeman-Sweet 
Company,  Chicago,  former  president  of  the  association, 
and  Mr.  Hilton,  treasurer  of  the  organization,  Syracuse. 

Col.  Robley  S.  Stearnes,  New  Orleans,  the  president, 
used  every  endeavor  to  have  the  association  keep  up 
its  work,  assured  the  committee  that  New  Orleans  was 
ready  in  every  manner  to  receive  the  membership,  and 


expressed  the  hope  that  each  member  would  remember 
that  the  convention  is  to  be  very  important.  He  said 
each  member  should  make  every  reasonable  sacrifice 
to  attend,  especially  for  the  reason  that  there  will  be 
brought  up  for  final  action  a  complete  change  in  the 
constitution  and  by-laws.  A  majority  of  the  member- 
ship demands  this  and  it  will  be  settled  at  New  Orleans. 

The  slogan  adopted  by  the  executive  committee  was 
"Business  Must  Go  On." 

The  National  association  is  working  along  lines  of 
profitable  standardization  and  closer  relations  between 
manufacturers,  jobbers,  central  stations  and  electrical 
contractors. 

FAR-REACHING  WORK  OF  THE 

NATIONAL  DEFENSE  COUNCIL 

Report    of    Director    Gifford    on   the    Comprehensive 
Organizations  Formed  to  Assist  the  Govern- 
ment— Affects  Electrical  Industries 

Walter  S.  Gifford,  director  of  the  Council  of  National 
Defense  and  of  its  advisory  commission,  has  made  a 


COUNCIL  OF  NATIONAL  DEFHJSI; 

Organized  by 
Act  of  Concreae 
August  29,  1916 

Secretary  cf  War.  Chairaan 
Secretary  of  Navy 
Secretary  of  Interior 
Secretary  cf  Agriculture 


ADVISORY  COXOTSSIC* 

Provided  for  in  Organic  Act. 
Nominated  by  Council. 
Appointed  by  President. 

Mr.   Daniel  Willard,  Chaaraan 


Mr.  Julius  Roeer.aald 

Mr.  Bernard  M.  Barucb 

Mr.  Samel  Ccerere 

Dr.  Franklin  If.  Martin 


SECTIONS  AND  BOARDS  OF  THE  COUNCIL 


General  Munitions  Board 


Standards  Board 


Aircraft  Product 


Medical  Section 


I  Commercial  Economy  Board 


I  Interdepartmental  Advisory  Committee 

I  Cooperative  Committees  on  Purchase  cf      L__ 
Army  Supplies  (U.S.  Chamber  of  Commerce )[ 

I  Inventions  (Naval  Consul  ting  Beard) 

I  Rational  Research  Council 

[  Committee  co  Slipping 

[_Coaalttee  on  Women's  Defense  flork  r* 

I  Committee  oa  Coal  Production 

I  Section  on  Cooperation  with  States 


ALtfl HI STRATI VK  ORGANIZATION 


Secretary  of  Council  and  of 

Advisory  Commission 
Ur.   Grcavenor  3.  CI  ark  son 


I  Assistants  to  Director 


t  Chief  Clerk 


I  Statistics  and  Organiz-atlo 


XMHTTEES^  AJC  cocrainvE 
ccioriTTter  of  aivisory  commission 


Transportation  and  Ccarunication  -  Mr.   Millard 
Cooperative  cccoittees  en 
Telegraphs  and  Telephones 


Engineering  and  Education  -  Dr.  Godfrey 


Supplies  -  Mr.   Rcser.iald 
Cooperative  ccnri'.tees  on 
Gotten  Goods 
reel en  Goods 
Knit  Goods 
Shoes  and  Leatner     


Raw  Materials 
Cooperative 
Aiconcl 
Aluminum 


Magnesia,  and  Faofir^ 


Nickel 
Oil 

Rubber 

Steel  and  Steel  Products 

ST" 

Zinc 


Labor  -  Ur.  Coopers 
Sub-ccmnittees  on 
flares  and  Hours 
Mediation  and  Conciliation 
Tel  fare  Work 
tfoien  in  Industry 


lclty 


Medicine  and  Surgery  -  Dr.  Bartln 


THOROUGHLY  ORGANIZED,  THE  COUNCIL  IS  A  POWERFUL  AGENCY 

report  to  Secretary  of  War  Baker,  chairman  of  the 
council.  The  report  summarizes  the  far-reaching  work 
of  the  Council  of  National  Defense. 


Strike  at  General  Electric  Plant  Settled 
A  strike  of  machinists  in  one  of  the  plants  of  the 
General  Electric  Company  at  Schenectady  has  been 
settled  and  the  men  have  returned  to  work.  Satisfac- 
tory arrangements  have  been  made  by  which  the  cause 
of  the  difficulty  has  been  overcome. 


r.  i .  r.  i     i    i;  i  i    .\  i 
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Ni:w  ENGLAND  POWER  COMPANY 

TO  SPEND  $7,000,000  ON  PLANT 

[mportam    Extenaioni  ol  Generating,   Transmission 

and  Substation  Pat  llitiei  Planned  for 

[mmediate  Puture 

[mportanl  extensions  ol  the  generating  plant,  trail 

mission   and   substation    facilities   of   the    New    England 

Power  Company,  representing  an  estimated  cosl  of 
about  $7,000,000,  are  planned  for  tin-  [mmediate  future. 
The  urgency  of  the  coal  situation  in  New  England  and 
the  rapulh  Increasing  demands  upon  the  company  for 
power  are  making  plant  expansion  necessary  as  soon  as 
it  ran  be  accomplished. 

The  total  generating  capacity  now  owned  by  the  com 
pany  in  hydroelectric  and  Bteam-driven  stations  supply 
ing  energy  in  five  of  the  six  New  England  states  and 
also  m  New  York  state  is  70,000  kw.    Through  recipro- 
cal power  contracts  the  company  also  is  electrically  in 


touch  with  plants  whose  installed  capacity  totals  100,000 
kw.  more.  In  the  twelve  months  ended  May  31,  1917, 
the  output  of  the  company  was  271,000,000  kw.-hr.,  com- 
pared with  203,000,000  kw.-hr.  in  the  corresponding 
period  the  year  previous,  or  an  increase  of  35  per  cent. 
The  recent  peak  load  reached  67,000  kw.  At  present 
the  output  is  about  1,000,000  kw.-hr.  a  day. 

Within  the  last  year  in  New  England  the  average 
cost  of  coal  has  risen  from  about  $4  per  ton  to  a  present 
price  of  $9.  New  business  in  industrial  lines  has  in- 
creased throughout  the  territory,  and  it  is  now  planned 
to  raise  the  transmission  pressure  from  66,000  volts  to 
110,000  volts,  to  increase  the  capacity  of  the  substations 
in  Worcester,  Mass.;  Pawtucket  and  Woonsocket,  R.  L, 
and  to  build  a  hydroelectric  station  of  22,000  kw.  initial 
capacity  in  the  upper  Deerfield  valley  in  Vermont.  The 
operating  head  at  the  new  plant  will  be  from  300  ft.  to 
325  ft.  As  yet  no  contracts  have  been  placed  for  elec- 
trical or  hydraulic  equipment. 

The  capacity  of  the  Woonsocket  and  Pawtucket  sub- 
stations will  be  12,000  kw7.  and  30,000  kw.  respectively. 


To  improve  the  power  factor  of  the    j  tera  i  7600  kw. 
eral    Electric  lynchronou    condenser   is  being   In- 
tailed  at   the  Greendale  substation  in  the  Worce  ter 

di  tint  and  a  duplicate  is  being  installed  at  Wooni locket . 

AbOUt    $100,000   will   be  expended    in    iinn-a    ing   capacity 

of  the  Greendale  substation  from  11,000  kw.  to  24,000 
kw.,  and  about  $225,000  will  be  devoted  to  Rhode  island 
substation  enlargements.     A   new     ui,  tation  is  to  be 

limit   at    Ninth   Adams,  .Mass.,  at   |  CO   I    Of  $75,000.      The 

immediate  generating  facilities  to  be  provided  will  add 
capacity  of  160,000,000  kw.-hr.  to  the  sys- 
tem, and  will  mean  the  lurther  saving  of  .''.00,000  tons 
Of  coal  annually  in  New  England.  The  output  last  f%Kt 
prevented  consumption  of  450,000  tons  of  coal,  so  that 
with  completion  of  the  extensions  planned  the  company 
will  save  New  England  from  consuming  750,000  tons 
of  coal  a  year,  or  15,000  50-ton  carloads. 

In  all  new  power  contracts  the  company  now  inserts 
a  coal  clause  based  on  the  price  of  coal  at  tidewater  in 
Providence,  R.  I.  With  the  base  price  of  coal  between 
$4  and  $4.50  per  ton  at  this  point  no  change  is  made  in 
the  power  rate,  but  above  $4.50  an  additional  charge  is 
made  at  the  rate  of  0.01  mill  for  each  cent  increased 
cost  per  ton,  and  below  $4  a  corresponding  deduction  is 
scheduled.  This  change  in  rates  is  figured  on  a  plant 
economy  of  2  lb.  of  coal  per  kilowatt-hour,  which  gives 
the  small-plant  owner  the  benefit  of  the  better  efficiency 
of  a  larger  station  in  comparing  his  fuel-cost  increase 
under  local  operation  with  the  company's  differential. 


GOOD  CONVENTION  OF  THE 

INDIANA  COMMERCIAL  MEN 

Co-operative     Government     Supervision    and    Rigid 

Standardization  by  the  Manufacturers  Are 

Advocated  by  F.  S.  Hunting 

Eighty-six  representatives  of  electric  central  station 
and  manufacturing  companies  registered  for  the  Fort 
Wayne  meeting  of  the  new-business  committee  of  the 
Indiana  Electric  Light  Association  on  June  20. 

Through  all  papers  and  discussions  there  were  fre- 
quent references  to  methods  of  increasing  central  sta- 
tion loads  without  great  expenditures  for  construction. 
N.  A.  Perry  of  Indianapolis  read  the  leading  paper  on 
this  topic.  New-business  department  efficiency  and 
methods  of  selling  appliances  also  were  dwelt  upon. 

In  an  after-luncheon  address  F.  S.  Hunting,  general 
manager  Fort  Wayne  works  of  the  General  Electric 
Company,  advocated  with  earnestness  co-operative  gov- 
ernment supervision  and  rigid  standardization  in  the 
manufacturing  business.  Milton  Henoch  of  East  Pitts- 
burgh advocated  calling  appliance  salesmen  "demon- 
strators" and  decried  the  practice  of  wasting  manufac- 
turers' sales  literature. 


Niagara  Power  Situation 

As  this  issue  of  the  Electrical  World  went  to  press 
the  Niagara  power  companies  had  not  received  infor- 
mation from  Washington  of  extension  of  the  tempo- 
rary permit  of  the  War  Department  under  which  they 
have  been  receiving  an  additional  4400  cu.  ft.  of  water 
per  second  from  the  Niagara  River.  The  permit  under 
which  this  water  has  been  diverted  expires  on  July  1. 
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MIDDLE  WEST  UTILITIES 

RESULTS  OF  OPERATIONS 

Details    of   Sources   of    Gross    Earnings   of    Holding 

Company — Common-Stock  Dividend  Policy 

Outlined  by  Mr.  Insull 

The  total  income  of  the  Middle  West  Utilities  Com- 
pany in  the  year  ended  April  30  was  $1,824,069.  The 
company  has  followed  the  practice,  unusual  for  holding 
companies,  of  stating  the  general  sources  from  which 
this  amount  was  obtained.  They  are  given  in  the  an 
nual  report  to  shareholders  as  follows: 

[NCOMB 

Interest    received    and    accrued    on    bonds    and 

debentures    $564,789 

Dividends  received  and  accrued — 

On  stocks  of  subsidiary  companies $600,071 

On  stocks  of  outside  companies 12,851 

612,922 

Sundry  interest  on  notes  receivable,  broker- 
age, etc 189,454 

$1,367,165 

Profits    derived    from    sale    of    properties    and 

securities  to  subsidiary  companies  and  others, 

for  cash    127,233 

Profits  derived  from  sale  of  properties  and 
securities  to  subsidiary  companies  where  pro- 
ceeds in  bonds  have  not  yet  been  sold 98,042 

225,275 

Profit  arising  from  revaluation  of  securities  and 

from   valuation  of  securities  hitherto   carried 
at     nominal     values — values     determined     by 

board  of  directors 15  9.31' 4 

Securities    received    for    services    rendered    and 

valued  by  board  of  directors 37,500 

196,804 

Fees  for  engineering  and  other  services  to  the  subsidi- 
ary companies    34,825 

$1,824,069 
EXPENSES 

Administration  expense $170,344 

Miscellaneous  charges,  including  taxes,  etc 86,913 

257,257 

$1,566,812 

Interest  on  collateral  notes  and  bonds $424,375 

Interest  on  collateral  loans,  etc 115,852 

.         540,227 

Net  income  for  year,  carried  to  surplus  account.  .  .  .    $1,026,585 

The  balance  in  the  surplus  account  as  of  April  30, 
1916,  was  $1,398,356,  which,  with  the  $1,026,585  from 
the  year  just  closed,  gave  $2,424,941.  Dividends  on  the 
preferred  stock  were  $645,862  and  on  the  common 
$142,130,  a  total  of  $787,992.  After  an  appropriation 
of  $90,000  toward  writing  off  the  discount  on  the  com- 
pany's own  securities  the  surplus  as  of  April  30,  1917, 
was  $1,546,949. 

Mr.  Insull  on  the  Company's  Progress 

Samuel  Insull,  the  president,  says  in  part: 
"Gross  earnings  of  subsidiary  operating  companies 
have  been  very  satisfactory,  amounting  to  $9,620,216, 
of  which  only  $388,960  came  from  newly  acquired  oper- 
ating companies.  Operating  companies  have  necessarily 
felt  the  increased  cost  of  practically  everything  used  in 
their  operation.  The  increase  in  their  aggregate  oper- 
ating expense  ratio,  however,  only  amounted  to  1.63 
per  cent  over  that  of  the  previous  year.  Under  normal 
conditions  the  expense  ratio  would  have  decreased,  as  a 
result  of  the  increase  of  $1,140,107  in  gross  earnings 
of  operating  companies  owned  for  the  entire  period. 
Notwithstanding  the  increase  in  expenses  the  net  earn- 
ings from  operation  of  all  subsidiary  companies  were 
very   satisfactory  and  amounted  to  $3,502,756,  an  in- 


crease of  $424,995  over  the  fiscal  year  ended  April 
30,  1916.  It  is  anticipated  that  the  increase  in  gross 
earnings  and  the  practice  of  strict  economy  in  the 
operation  of  the  subsidiary  companies  during  the  com- 
ing year  will  produce  equally  satisfactory  earnings. 

"During  the  fiscal  year  the  company  acquired  the 
Kentucky  Light  &  Power  Company  of  Kentucky,  the 
Central  Power  Company,  operating  in  Nebraska,  the 
Citizens'  Gas  Light  Company  of  Jackson,  Tenn.,  and  the 
Houghton  County  Gas  &  Coke  Company  of  Houghton, 
Mich.  In  addition  a  few  small  properties  adjacent  to 
existing  operating  companies  have  been  acquired. 

"Following  an  established  policy  of  consolidating  its 
small  operating  companies,  in  the  interests  of  economy 
of  operation,  those  in  the  State  of  Michigan,  consisting 
of  the  Constantine  Hydraulic  Company,  the  Three 
Rivers  Light  &  Power  Company,  the  Three  Rivers  Gas 
Company,  the  Marquette  County  Gas  &  Electric  Com- 
pany, the  Milling  &  Power  Company  and  the  Houghton 
County  Gas  &  Coke  Company,  have  been  consolidated 
into  the  Michigan  Gas  &  Electric  Company.  For  the 
same  reason  the  Freeport  Railway  &  Light  Company, 
the  Tri-County  Light  &  Power  Company  and  the  Illinois 
Northern  Utilities  Company  were  consolidated  early  in 
the  current  fiscal  year  under  the  name  of  the  last-named 
company.  All  three  properties  were  situated  adjacent 
to  one  another  in  northern  Illinois. 

Common  Stock  Dividend  Policy 

"In  view  of  the  company's  rapid  growth  and  the  char- 
acter of  its  business  requiring  large  amounts  of  new 
capital  from  time  to  time,  your  directors  gave  careful 
consideration  to  the  basic  policy  upon  which  dividends 
on  the  common  stock  should  be  disbursed.  They  con- 
cluded that  a  portion  of  the  surplus  earnings  invested 
in  the  company  and  represented  by  stock  dividends 
would  accomplish  the  twofold  object  of  lessening  the 
requirement  for  outside  capital  and,  by  increasing  the 
equity  behind  the  company's  senior  securities, 
strengthening  their  standing.  It  was  therefore  decided 
that  common  stock  dividends  when  declared  should  be 
made  payable  in  cash  and  stock  in  such  proportion  as 
the  requirements  of  the  business  would  from  time  to 
time  seem  to  make  desirable.  The  present  policy  of  the 
directors  is  to  pay,  as  already  stated  on  April  2  last,  a 
cash  dividend  at  the  rate  of  2  per  cent  per  annum  and  a 
stock  dividend  at  the  rate  of  2  per  cent  per  annum. 
When  the  earnings  of  the  company  justify  it  the  policy 
will  probably  be  pursued  of  increasing  the  stock  divi- 
dend rather  than  increasing  the  cash  dividend. 

"A  list  of  the  subsidiary  companies  shows  that  they 
regularly  employ  2500  people  and  have  an  aggregate 
annual  payroll  of  approximately  $1,900,000.  Rendering 
service  to  an  estimated  total  population  of  1,055,300, 
they  have  131,000  electric,  43,000  gas,  16,600  water  and 
1900  heating  customers.  They  transmit  electrical  en- 
ergy, which  is  their  principal  business  and  which  pro- 
vides 55.9  per  cent  of  their  income,  over  2473  miles  of 
transmission  lines  and  distribute  it  in  388  communities 
to  a  connected  load  aggregating  200,000  kw.,  or  268,000 
hp.  Connected  to  their  distributing  systems  are  99,600 
hp.  of  electric  motors  and  1121  electric  cooking  ranges, 
besides  the  domestic  and  municipal  lighting  loads  of  the 
communities  served." 

The  various  surplus  accounts  belonging  to  the  com- 
pany aggregate  $3,456,977. 


K  I.  E  C  I    K  I  (    A  I       Will!  L  I) 


\..i     69,   ' 


Recent  Court 
Decisions 

I'm. In !:■•-  >>(  liutln  i  •  "in  I  •.  in  legal  i 
in\  i.l\  mi.'    1 1. 1 1  .  i.-   In-Ill .    |i.'U  er    mi. I 
other  public  hi  Mil  \  companies. 


Negligence    [nTolTing   Third    Person. 

\n  electric  railroad  la  nut  liable  for 
burns  in  a  pedestrian  coming  in  run 
tact  with  loose  wire  which  a  third  per- 
son bad  attached  to  a  pole  carrying  the 
current  of  the  railway,  it  was  held  by 
the  Supreme  Judicial  Court  of  Massa- 
chusetts   i  Hi'-   \.   E.,   218).     Where  a 

car  shifter  for  an  eleetrie  railway  was 
told  that  a  trolley  support  was  charged 
with  electricity,  and  he  knew  that 
people  would  he  likely  to  be  in  the 
vicinity  thereof,  and  that  wire  had  been 
dumped  elose  to   the   post   and    that    per 

sons  would  Buffer  therefrom,  and  it  was 

his  duty  to  report  the  condition  to  his 
superior  officer,  and  for  a  long  time 
prior  to  the  accident  children  and 
other  persons  without  the  railway's 
permission  hut  with  knowledge  of  the 
division  superintendent  and  other  em- 
ployees had  used  the  path,  the  conclu- 
sion was  warranted  that  failure  to  re- 
port the  condition  constituted  reckless 
or  wanton  negligence. 

Provision  of  Safe  Poles  for  Linemen. 
— The  exception  to  the  rule  of  duty  of 
an  employer  to  furnish  employees  a 
reasonahly  safe  place  to  work,  that  it 
is  not  a  company's  duty  to  furnish  a 
lineman  a  safe  pole  on  which  to  work, 
is  not  applicable  to  defects  in  original 
construction,  the  Supreme  Court  of 
Vermont  held  (100  A.,  762).  The  duty 
of  employer  as  regards  original  con- 
struction is  succeeded  to  by  the  suc- 
cessor in  ownership  and  operation  of 
the  line  as  soon  as  it  ought  in  the  ex- 
ercise of  reasonable  diligence  to  have 
learned  of  the  defect.  Risks  which 
ought  not  to  exist  and  would  not  but 
for  the  employer's  negligence  are  not 
assumed  by  a  lineman  unless  he  knows 
and  comprehends  them  or  they  are  so 
obvious  that  the  law  will  charge  him 
with  knowledge  and  comprehension. 
The  employer  being  charged  with  duty 
to  its  employee  lineman  of  original 
safe  construction,  the  latter  could  as- 
sume that  a  pole  was  properly  set  till 
something  came  to  his  notice  from 
which  he  ought,  in  the  exercise  of  rea- 
sonable prudence,  to  have  learned  that 
it  was  not.  If,  however,  he  was  inex- 
perienced in  the  work  and  ignorant  of 
the  risks  attending  it  and  how  to  avoid 
them,  and  this  ought  to  have  been 
known  by  the  employer,  then  he  should 
have  been  cautioned  and  instructed  re- 
garding them.  Instructions  to  linemen 
to  make  a  personal  inspection  and  ex- 
amination of  conditions  of  poles  are  not 
enough  to  charge  a  lineman  with 
knowledge  of  what  could  be  learned  by 
digging  to  the  bottom  of  a  pole.  A 
defect,  though  not  obvious  but  latent 
and  hidden,  may  be  a  risk  ordinarily 
incident  to  the  employment  which  a 
lineman  assumes. 
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old  hoy  was  nol  ii'  matter  of 

law   becau  •  upon  ■  >  dai  b   ami    itormy 
nigh!  hi'  Failed  i o    ee  ■<  broken  elecl  i  ic 
wire  i>  tag  in  th<    gri     .  or  becau  e  he 
i.eniy    believed    that      park     emj 
nating  from  it  wen    Hreflie  ,  the  que 
tion  w  bother  he  faili  d  e  due 

care  being  a  que  tion  for  the  jury,  the 
Supreme  Judicial   Court   of   Massachu- 
held  i  1 16  \    i      !61)   in  Bouthier 
<  ity  of  Maiden,     Whethei    the  ac 
cident  occurred  within  the  limits  of  tin' 

highway    or    outside    of    it     was    for    the 

jury.  In  .such  ;iction  evidence  was  held 
sufficient  to  justify  finding  that  plain 
tiff's  intestate  was  a  traveler  on  the 
highway.  In  such  action,  where  the 
tirst  and  second  counts  of  the  declara- 
tion alleged  that  decedent  was  a  trav- 
eler on  the  highway  and  was  injured  by 
reason  of  a  defect  and  want  of  repair 
in  the  way,  but  there  was  nothing  to 
show  when  the  wire  was  broken  or  how 
long  it  had  been  hanging  in  the  street, 
and  there  was  no  evidence  that  the  city 
knew  or  by  the  exercise  of  proper  care 
and  diligence  might  have  had  reason- 
able notice  of  a  defect  in  the  way,  if 
such  existed,  verdict  was  rightly  or- 
dered for  the  city.  If  the  poles  and 
wires  of  the  defendant  electric  com- 
pany were  maintained  without  permis- 
sion of  a  town  or  a  city,  and  without 
any  permission  it  authorized  another 
electric  company  to  place  wires  upon 
its  poles,  negligence  of  the  electric 
company  was  thereby  shown.  Though 
an  electric  company  did  not  own  high- 
tension  wires  below  its  own  on  its  poles, 
if  the  high-tension  wires  were  placed 
under  its  own  with  its  knowledge,  the 
electric  company  might  be  found  liable 
for  death  of  a  boy  from  shock  when  he 
touched  a  wire  of  the  electric  company 
which  had  broken  and  fallen  against 
the  high-tension  wires  below,  the  in- 
sulation on  which  was  defective,  if  the 
electric  company  failed  to  adopt  such 
precautions  as  were  reasonably  neces- 
sary to  avoid  danger  to  persons  law- 
fully traveling  on  the  highway.  If  an 
open  space  between  a  house  and  an 
electric-wire  pole  had  been  used  by  the 
public  as  a  playground  and  a  com- 
mon passageway,  and  had  been  used 
for  travel  by  persons  going  from  one 
street  to  another,  and  such  uses  had 
been  made  with  the  knowledge  and  con- 
sent of  the  owner,  there  was  an  implied 
invitation  by  the  owner  to  the  public  to 
travel  over  the  space,  and  doing  so 
was  not  trespass.  If  electric  companies 
maintained  poles  upon  a  highway  and 
near  the  line  between  the  highway  and 
an  open  lot  used  by  the  public  with  the 
owner's  permission,  on  which  poles 
wires  were  attached  carrying  a  high 
voltage  of  electricity,  the  companies 
were  bound  to  exercise  reasonable  care 
to  maintain  their  wires  so  that  persons 
rightfully  on  the  lot  would  not  be  in- 
jured. A  boy  on  land  in  proximity  to  an 
electric-wire  pole  by  the  implied  invita- 
tion of  the  owner  of  the  land  was  there 
in  the  owner's  right  and  had  the  same 
rights  against  electric  companies  whose 
wires  were  strung  on  the  pole  as  the 
owner  would  have  had. 
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Financing   Southern  Callfornls   Con- 
solidation.— The     Southern     California 
Edi  on  Company  has  filed  with  the  Cali 
forma  Railroad  Commi    ion  an  applica- 

t ion  for  authority  to  sell   15,000  share 
of  common  stock  at  H8  b  share, ),;,,-  value 
(100,  the  proceeds  to  acquire  in  whole 
or  part  $5,000,000  bonds  of  the  Pacific 
Light    &     Power    Corporation,    to    di 
charge  obligations  of  that  corporation, 
or  to  pay  for  additions  and  betterment 
to   the    Edison   company's   plant.     The 
commission  a  few  days  ago  authorized 
the  company  to  issue  10,000  shares  of 
this    stock    at   88.      The   company    pro 
loses    to    offer    the    15,000    share:,    to 
gether    with    the    10,000    shares    previ- 
ously   authorized,    to    stockholders    pro 
rata    in    proportion    to    their    holdings, 
and   that  any   stock  not  taken   will    be 
offered   to   others,   including  employee  i 
and  patrons. 

Transmission  Line  Law  in  Nebraska. 

— The  ninth  annual  report  of  the  Ne- 
braska State  Railway  Commission  com- 
ments as  follows  on  the  law  providing 
for  regulation  of  construction  of  high- 
voltage  electric  transmission  lines  out- 
side of  cities  of  the  metropolitan,  first 
class  and  second  class,  and  putting  the 
supervision  and  enforcement  of  that  act 
upon  the  commission:  "This  legislation 
came  at  just  the  right  time,  for  con- 
struction of  high-voltage  transmission 
lines  has  developed  exceedingly  during 
the  two  years  since  the  enactment  of  the 
law.  All  indications  point  to  a  still 
more  rigid  development.  The  presump- 
tion is  warranted  that  development  of 
this  kind  will  be  one  of  the  most  marked 
characteristics  of  the  next  ten  years. 
Construction  to  carry  electric  currents 
of  highly  destructive  capacity  should  be 
made  with  due  regard  to  the  rights  of 
other  industries  using  overhead  wiring, 
and  also  with  due  regard  to  the  safety  of 
the  public.  The  act  carries  no  specific 
penalties  of  its  own  for  violations  of  its 
provisions.  It  provides  that  'the  pro- 
visions of  the  existing  law  with  regard 
to  appeal,  penalties  and  other  procedure 
before  the  State  Railway  Commission 
shall  apply.'  Since  enactment  of  the 
law  transmission  lines  have  been  con- 
structed without  the  authority  of  the 
commission  and  without  its  knowledge. 
Since  no  orders  had  been  issued  by  the 
commission  in  regard  thereto  the  pen- 
alties of  the  railway  commission  act  did 
not  apply.  If  the  act  carried  penalties 
of  its  own  applicable  to  those  who  vio- 
lated its  provisions  by  constructing 
without  the  requisite  authority  from  the 
commission,  following  the  necessary 
showing  as  to  specifications  and  location, 
these  companies  which  in  the  last  two 
years  have  ignored  the  law  could  be 
reached." 
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Dinner  to  Rotary  Club  After  Demon- 
stration.— As  the  concluding  feature  of 
an  electrical  appliance  demonstration 
week  recently  the  Albuquerque  (N.  M.) 
Gas,  Electric  Light  &  Power  Company 
gave  an  electrically  cooked  luncheon  to 
the  Rotary  Club. 

Brooklyn  Edison  Directors. — At  a 
meeting  of  the  board  of  directors  of 
the  Edison  Electric  Illuminating  Com- 
pany of  Brooklyn  on  June  18,  Charles 
A.  Boody  and  Herbert  L.  Bridgman 
were  elected  directors  to  fill  vacancies 
created  by  the  deaths  of  the  late 
William  Berri  and  William  F.  Sheehan. 

Wisconsin  Edison  Company  Reduces 
Dividend. — Directors  of  the  Wisconsin 
Edison  Company,  Inc.,  declared  a  quar- 
terly dividend  of  50  cents  a  share,  pay- 
able on  July  16,  as  compared  with 
$1  per  share  in  the  last  quarter.  Gross 
operating  revenues  in  May  were  $966,- 
073,  an  increase  of  19.17  per  cent  over 
May,  1916;  operating  expenses  were 
$709,989,  an  increase  of  40.57  per  cent; 
net  revenues  were  $256,084,  or  a  de- 
crease of  16.20  per  cent. 

Sale  of  West  Virginia  Water  Power 
Properties. — Public  sale  of  the  New 
Richmond  and  Hawk's  Nest  water 
power  properties  will  be  held  on  July 
23  at  Charleston,  W.  Va.  These  powers 
are  located  42  miles  apart  on  the  New 
River.  The  United  States  government 
has  just  located  its  armor  plate  and 
munition  works  at  Charleston.  These 
plants  are  to  be  constructed  at  once  at 
an  estimated  cost  of  $12,000,000.  A 
statement  from  J.  M.  Morehead,  Peo- 
ple's Gas  Building,  Chicago,  executor  of 
the  estate,  says  that  the  New  Richmond 
falls  are  rated  conservatively  at  8500 
hp.  and  the  Hawk's  Nest  at  22,000. 

Proposal  to  Change  Cities  Service 
Company  Stock. — Abolition  of  the  pres- 
ent par  value  of  $100  and  exchange  of 
ten  shares  of  new  common  stock  with- 
out par  value  for  each  present  share  is 
recommended  to  directors  of  the  Cities 
Service  Company  by  a  special  commit- 
tee. Application  to  the  New  York 
Stock  Exchange  to  list  preferred  and 
common  stocks  of  the  company  is  also 
favored.  Both  matters  were  referred 
to  counsel  for  report.  A  suggestion 
that  debenture  bonds  be  issued  as  a 
method  of  future  financing  of  the  com- 
pany and  its  subsidiaries  was  reported 
adversely,  so  far  as  action  at  this  time 
is  concerned. 

Anticipated  Results  in  Associated  Gas 
&  Electric  Company. — John  H.  Pardee, 
president  Associated  Gas  &  Electric 
Company,  New  York,  in  the  seventh  an- 
nual report,  covering  1916,  says:  "In 
the  matter  of  efficiency  your  company's 
properties  are  in  better  physical  con- 
dition than  ever  before;  the  company 
is  doing  a  larger  volume  of  business, 
has  greater  capacity,  more  compact  cor- 
porate organization,  and  should  have  a 
better  opportunity  for  success  than  for 
a  number  of  years.  The  constantly  in- 
creasing cost  of  all  kinds  of  fuel  and 
operating  supplies  and  the  upward  trend 
in  wages  will,  however,  very  probably 
militate  against  improvement  in  the  net 
results  from  operation  so  long  as  pres- 
ent abnormal  conditions  exist." 


Current  News 
and  Notes 

Timely  items  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest 


Ordinance  Permitting  Rate  Cutting 
by  Columbus  Municipal  Plant  to  Ik- 
Submitted  to  Referendum.  —  Mayor 
Karb  of  Columbus,  Ohio,  has  signed  the 
Holton  ordinance,  providing  for  sub- 
mission to  voters  at  the  fall  election  of 
an  amendment  to  the  charter  allowing 
the  city  to  sell  energy  from  the  mu- 
nicipal plant  below  cost  in  order  to  com- 
pete with  the  privately  owned  plant  and 
in  this  way  build  up  patronage  for  the 
city's  plant. 

Colorado  Power  Company  Reservoir 
Filled. — The  Colorado  Power  Company 
reports  that  its  largest  storage  reser- 
voir, the  Parker  reservoir  in  Boulder 
County,  Colorado,  on  which  it  mainly 
depends  to  supply  power  for  winter 
electric  service,  was  completely  filled 
on  June  18.  In  1916  the  reservoir  was 
cut  off  to  meet  the  needs  of  irrigation 
when  it  was  only  two-thirds  full.  Offi- 
cers estimate  that  as  a  result  of  the 
early  filling  of  the  reservoir  profits  this 
year  should  be  increased  by  $20,000  in 
comparison  with  1916. 

Oklahoma  Gas  &  Electric  Company's 
New  Bond  Issue. — William  P.  Bon- 
bright  &  Company,  Inc.,  and  H.  M. 
Byllesby  &  Company  have  underwritten 
and  are  offering  a  new  issue  of  $2,500,- 
000  two-year  6  per  cent  notes  of  the 
Oklahoma  Gas  &  Electric  Company. 
The  proceeds  will  be  used  to  retire  out- 
standing 6  per  cent  debenture  bonds, 
to  create  a  fund  from  which  to  liquidate 
the  floating  indebtedness,  including  the 
cost  of  new  properties,  and  for  exten- 
sions and  additions.  The  company  has 
completed  arrangements  for  acquiring 
the  properties  of  the  Enid  Electric  & 
Gas  Company,  the  electric  lighting 
business  in  Norman,  Okla.,  and  control 
by  stock  ownership  of  the  Muskogee 
Gas  &  Electric  Company. 

General  Gas  &  Electric  Passes  Divi- 
dend. —  General  Gas  &  Electric  Com- 
pany directors  notified  preferred  share- 
holders in  advance  of  the  regular  divi- 
dend meeting  on  June  29  that  because 
of  the  extraordinary  car  shortage  the 
company  would  have  to  pass  the  divi- 
dend. This  dividend  has  been  paid  reg- 
ularly during  the  last  five  years.  The 
company  has  its  own  coal  mine,  and  if 
cars  could  be  obtained  and  deliveries 
assured  within  moderately  reasonable 
time  the  dividend  could  be  paid;  but 
conditions  are  beyond  control.  The 
business  of  the  company  is  expanding 
greatly  as  industrial  operators  appre- 
ciate the  coal  situation  too  well  to  try 
to  meet  their  own  power  needs.  Offi- 
cials believe  that  more  unified  opera- 
tion of  railroads  and  control  of  coal 
supplies  will  be  obtained  with  the  ad- 
vent of  centralized  control  at  Washing- 
ton. 


Investigation  in  Toledo. — Prof.  Oscar 
Irvin  and  Prof.  A.  \.  Laird  of  Toledo 
(Ohio)  University,  at  the  request  of 
Dr.  Milo  R.  lialtbie,  who  has  been  em- 
ployed by  the  city  of  Toledo  to  assist 
in  the  readjustment,  of  lighting  rates 
with  the  Toledo  Railways  &  Light  Com- 
pany, have  been  making  an  examination 
of  the  street  lamps  operated  by  the 
company.  At  a  recent  meeting  of  the 
Council  committee  on  gas  and  light 
they  testified. 

Industrial  Lighting  in  Ohio. — In  or- 
der to  further  minimize  industrial  ac- 
cidents, the  Ohio  Industrial  Commission 
has  arranged  to  have  a  light  code  pre- 
pared under  its  direction.  Prof.  F.  C. 
Caldwell,  Ohio  State  University,  has 
been  selected  to  head  a  committee,  the 
other  members  of  which  are  H.  H. 
Craiglow,  Buckeye  Steel  Castings 
Company,  Columbus;  S.  E.  Doane,  Na- 
tional Lamp  Works  of  the  General  Elec- 
tric Company.  Cleveland;  George  W. 
Walker,  Cincinnati;  H.  L.  Jenkins, 
Newark;  Thomas  J.  Donnelly,  secre- 
tary Ohio  State  Federation  of  Labor, 
and  John  Graney,  labor  representative, 
Youngstown. 

Electric  Car  Makes  Atlantic  City 
Record  Run. — That  the  electric  automo- 
bile is  adapted  for  long  runs  has  been 
proved  by  a  run  from  Atlantic  City  to 
New  York  City  on  June  19,  under  the 
auspices  of  the  New  York  Electric- 
Vehicle  Association.  The  run  was 
made  in  a  Baker  R.  &  L.  stock  car, 
model  BX  7,  a  new  model.  The  car  left 
New  York  on  June  18,  driven  by  Edward 
Smith  of  the  Baker  R.  &  L.  Company 
with  Waldo  W.  Sellew,  a  passenger,  as 
official  observer  for  the  New  York  Elec- 
tric Vehicle  Association.  The  run  from 
Atlantic  City  to  New  York  was  made 
in  five  hours  and  fifty-eight  minutes, 
actual  running  time,  with  a  boost  of 
one  hour  and  a  half  at  Lakewood.  The 
mileage  was  123  V2  miles,  making  the 
average  running  time  20 Vz  miles  per 
hour;  283  amp.-hr.  were  used,  an  av- 
erage of  2.29  per  mile,  the  cost  of 
which  at  a  5-cent  kilowatt-hour  rate, 
the  maximum  charging  rate  in  New 
York  City,  would  total  $1.55. 

Cleveland  Municipal  Plant  Coal  Prob- 
lems.— President  Thompson  of  the 
Cleveland  City  Council  has  prepared  a 
resolution  to  be  offered  at  the  next 
meeting  which  will  request  the  large 
oities  of  Ohio  to  unite  in  an  appeal 
to  Governor  James  B.  Cox  to  solve 
their  fuel  and  power  problems  by  estab- 
lishing a  State-owned  power  plant  in 
one  of  the  coal  fields.  Commissioner 
Davis  said  that  coal  for  the  municipal 
plant  is  now  costing  more  than  $5  per 
ton,  but  he  expressed  the  belief  that  a 
plant  in  the  coal  field  could  produce 
energy  at  a  rate  low  enough  to  permit 
its  use  for  heating  purposes  as  well  as 
light  and  power.  President  Thompson 
has  asked  City  Clerk  Collins  to  obtain 
data  from  the  Ontario  Hydro-Electric 
Commission  in  regard  to  the  distribu- 
tion of  energy  from  the  Niagara  Falls 
station.  He  contends  that  Cleveland 
must  settle  its  fuel  and  power  problems 
if  it  desires  to  continue  its  present  in- 
dustrial growth  and  progress  and  that 
cost  of  energy  must  be  within  reason. 
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of  Noi  wegian  bii  th  oi   descent   will   be 
held  in  Chicago,  Sept    27  29,  at  the  <  !hi 
Club 
Dallai     i  li .  1 1 1,     <  inii     .Hid     Ji.n  i. hi 
ue      li"-  manufact ure  oi  raw  wa 
ter  ice  with  elect  ric  powei  was  1 1 
ject  of  a  talk  given  before  the  Dallas 
Electric  Club  and  Joi  I  by  C 

S.   Dawlej  .mi   general   manager 

of  the  Sputhem  Iced  Utilitiee  Company. 
June  18. 

Connecticut  Electric  Light  tasocis 
"»n  i  ightning  protection  was  the  sub 
ject  of  an  illustrated  talk  given  by  Dr 
B.  G  Creighton,  General  Electric  Com 
(•any.  at  a  recent  meeting  of  the  Con 
necticul  Electric  Light  Association.  I  >f 
flcials  of  several  Connecticut  utility  com 
panies  wort-  present. 

Minneapolis     Jovian     League,      The 
Minneapolis  Jovian  League  held  s  com 

lunation  educational  and  entertainment 
meeting  on  June  21  at  which  Martin  J. 

Wolff    of    St.    Louis    was    tin-    principal 

speaker*     The   league   is   laying   plans 
for  s  big  electrical  palace  at  tin-  .Min 
nesota  State  Elahi  this  summer. 

Public  Service  Electric  Osnpanj 
Section.  N.  E.  L.  A.— At  the  June  L8 
meeting  of  the  Public  Service  Electric 
Company  section  of  the  National  Elec- 
tric Light  Association  Sergeant  Major 
Nelson  of  the  Canadian  army  spoke  on 
"Trench  Life  and  Trench  Warfare  in 
France."  P.  S.  Young,  vice-president 
of  the  company,  spoke  on  "Liberty  Loan 
Subscriptions  by  the  Company  and  Its 
Employees."  It  was  brought  out  that 
65  per  cent  of  all  the  employees  sub- 
scribed for  bonds  amounting  to  $670,- 
350.  In  addition  to  this  the  company 
subscribed  for  $100,000,  making  a  total 
of  $770,350.  The  following  officers 
were  elected:  Chairman,  M.  P.  Pemble- 
ton;  first  vice-chairman,  E.  W.  Kent; 
second  vice-chairman,  F.  B.  Burrows; 
secretary,  R.  T.  Rossi. 

American  Society  for  Testing  Mate- 
rials.— The  twentieth  annual  meeting 
of  the  American  Society  for  Testing 
Materials  was  held  June  26  to  29  at 
Atlantic  City,  N.  J.  Among  the  sub- 
jects discussed  which  were  of  interest 
to  electrical  engineers  are  the  follow- 
ing: "Electrical  Insulation,"  C.  E. 
Skinner;  "Corrosion  of  Iron  and  Steel," 
S.  S.  Voorhees;  "Some  Applications  of 
Magnetic  Analysis  to  the  Study  of 
Steel  Products,"  C.  W.  Burrows;  "In- 
terior Surface  Defects  in  Brass  Con- 
denser Tubes  as  a  Cause  of  Corrosion," 
W.  Reuben  Webster;  "The  Hardness  of 
Hard-Drawn  Copper,"  D.  H.  Peirce; 
"The  Electrolytic  Determination  of  Tin 
on  Tinned  Copper  Wire,"  George  G. 
Grower;  "Preservative  Coatings  for 
Structural  Materials,"  E.  H.  Walker; 
"Lubricants,"  C.  C.  Van  Gundy;  "Com- 
parison of  the  Heat-Insulating  Prop- 
erties of  Materials  Used  in  Fire-Re- 
sistive Construction,"  W.  A.  Hull; 
"Refractories,"  A.  V.  Bleininger,  and 
"Suggested  Improvements  in  the  Manu- 
facture of  Silica  Brick,"  C.  E.  Nesbitt 
and  M.  L.  Bell. 
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Cleveland    Engineering    Society. — To 
jive  t  he  public  s  better  ides  of  the  na- 
ture   ami    Importance    of    the 
rendered    l>y    engineers    the    Cleveland 
Engineering  Society  has  issued  in  mag 
a/.ine  form,  under  the  t it le  of  "Tl 

querors,"  B  series  of  articles  on  the 
work    of   the   engineer. 

Jovian    Electric    League    of    Los     \n 

ueles.— At   the  weekly  meeting  of  this 

association  held  in  Los  Angeles  June  13 
i  harles  L,  Logan.  Los  Angeles  County 
Recorder,  spoke  on  "Safeguards  to  Be 
Observed  in  Dealing  in  Real  and  Per- 
sonal Property."  H.  W.  Doubrara,  local 
manager  of  the  Wagner  Electric  Manu- 
fact tiring  Company,  acted  as  chairman 
of  the  day. 

Louisville  Jovian  League. — Members 
of  the  Louisville  Jovian  League  are 
making  elaborate  preparations  for  an 
excursion  on  the  Ohio  River.  Numer- 
ous electrical  appliances,  donated  by 
electrical  appliance  dealers  of  the  city, 
will  be  given  to  excursionists  who  hold 
lucky  numbers.  W.  D.  Myers  of  the 
Louisville  Gas  &  Electric  Company  is 
chairman  of  the  committee  which  has 
charge  of  the  excursion. 

Electrical     League     of     Cleveland. — 

Ward  Harrison,  illuminating  engineer 
of  the  National  Lamp  Works,  General 
Electric  Company,  addressed  the  Elec- 
trical League  of  Cleveland  June  17,  the 
subject  being  new  departures  in  the  use 
of  light,  particularly  for  industrial  pur- 
poses. The  previous  week's  meeting  was 
a  record  affair  as  a  demonstration  of  en- 
thusiasm. The  total  sales  of  the  Lib- 
erty bond  sale  campaign  amounted  to 
tween  $75,000  and  $100,000.  At  the  re- 
cent annual  meeting  of  the  Electrical 
League  of  Cleveland  J.  M.  Bateman  was 
elected  president  for  the  coming  year. 

Society     of    Industrial     Engineers. — 

The  Society  of  Industrial  Engineers, 
consisting  of  professional  technical  en- 
gineers, accountants,  managing  execu- 
tives in  commercial  and  industrial  ac- 
tivities, technical  writers,  educators 
and  students,  was  organized  in  Wash- 
ington, D.  C,  on  June  15.  It  is  planned 
to  tender  the  services  of  the  organiza- 
tion to  the  government  through  Howard 
E.  Coffin,  chairman  of  the  advisory 
committee,  Council  of  National  De- 
fense, and  such  other  committees  as 
can  utilize  the  services  of  industrial  en- 
gineers. A  bureau  has  been  organized 
under  the  direction  of  the  president  of 
the  society  to  list  all  the  industrial 
specialists  in  the  country  who  may  be 
called  upon  to  serve  either  as  advisers 
or  actual  directors  of  efficiency  work. 
D.  C.  Dent,  Chicago,  is  acting  secretary 
of  the  organization. 


iasociated    Electrical   Contractors, — • 
\t  a  recent  meet  Ins  "'  the  At  :  ociated 
Elect  rical  <  !ontracton    of  Paten  on  and 
N   -i  .  i •  were  adopted 

offering   the     at  the   memb  i 

of  tin-  association  as  ■  whole  to  the 
mayor  of  the  cities  represented,  n.  w. 
i  lesais  is  secretary  of  the  i    odation. 

Engim  its'  (  inii  oi  Columbus,  Ohio. 
i  rider  the  direction  of  Pre  ident   B.  G. 
Bradbury   the   Engineers'  Club  of  (  o 
lumbus  la  making  an  excellent  growth, 
although   organized    only    two    months 

ago,      It    already   has    126   members,  and 

it  is  hoped  to  meres  e  the  number  to 

00  by   the  end  of  this  month.     The 

officers  are  working  on  plans  to  make 

the  elul)  of  particular  service  to  the 
community  In  assisting  In  the  solution 
of  civic  problems. 

Lynn    Section,    A.    I.    E.    E.— At    the 

annual    meeting  of  the    l.yrm    Section  of 

i lie  American  Institute  of  Electrical 
Engineers,  held  on  June  20,  talks  were 
given  by  Walter  C.  Fish,  manager  of 
the  Lynn  works,  and  R.  C.  Ellis  of  the 
standardizing  library.  Officers  were 
elected  for  1917-1918  as  follows:  Chair- 
man, J.  M.  Davis;  secretary-treasurer, 
R.  I).  Tomson,  and  executive  committee, 
II.  A.  Warren  and  C.  A.  B.  Halvorson. 
Society  for  the  Promotion  of  Engi- 
neering Education.— The  annual  meet- 
ing of  the  Society  for  the  Promotion  of 
Engineering  Education  will  be  held  in 
Washington,  D.  C,  on  July  6  and  7  in 
connection  with  the  educational  com- 
mittee of  the  advisory  commission  of 
the  Council  of  National  Defense,  in- 
stead of  in  the  Northwest  as  formerly 
planned.  The  topic  which  will  be  dis- 
cussed at  this  meeting  is  "The  Relation 
of  the  Engineering  School  to  the  Na- 
tional Government  During  the  Present 
Emergency."  F.  L.  Bishop  is  secretary 
of  the  society. 

National    Electrical    Credit    Associa- 
tion.— The    eighteenth    annual    meeting 
of  the  National  Electrical  Credit  Asso- 
ciation   was    held    June    28    and    29    at 
the  Boston  City  Club,  Boston.    The  ho- 
tel   headquarters  were    at  the    Copley- 
Plaza.     The    annual    meeting    was    an 
innovation  this  year,  as  it  was  the  first 
time    that   a    fixed    program    had   been 
scheduled.      Among    the    subjects    that 
were  discussed  at  this  meeting  were  the 
following:  "The  Scope  of  the  Electrical 
Credit    Association,"    by    Guy    V.    Wil- 
liams, New  York  City;  "Trade  Accept- 
ances,"   by    J.    D.    Meek,    Indianapolis 
Electric   Supply   Company;   "What  and 
Why  Is  the  Cash  Discount?"  by  David 
Kerr,  Lewis  Electrical  Supply  Company, 
Boston;    "Should    Interest   Be    Charged 
on  Overdue  Accounts?"  by  D.  E.  Crane, 
Macbeth-Evans   Glass   Company,   Pitts- 
burgh;    "The    Small     Risk— Definition, 
Exploitation    and    Control,"    by    R.    P. 
Tracy,  Joseph  E.  Greene  Company,  Bos- 
ton; "Contractors'  Accounting  Methods 
—The  Best  Credit  Barometer,"  by  J.  W. 
Smith,  General  Electric  Company,  New 
York  City,  and  "Municipal  Mumps — Pre- 
vention and  Cure,"  by  J.  F.  Thomas,  El- 
liott-Lewis  Electrical   Company,   Phila- 
delphia.     Norman    I.   Adams,   manager 
credit  department  of  National  Shawmut 
Bank,    was    scheduled    to    address    the 
meeting  on  Thursday,  June  28. 
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HENRY  D.  SHUTE 


Henry  D.  Shute,  who  was  last  week 
promoted  from  treasurer  to  vice-presi- 
dent of  the  Westinghouse  Electric  & 
Manufacturing  Company,  has  been  as- 
sociated with  the  company  since  1893. 
Mr.  Shute  was  born  in  Somerville, 
Mass.,  and  was  graduated  in  electrical 
engineering  from  the  Massachusetts 
Institute  of  Technology  in  1892.  He 
later  spent  some  time  studying  in  Ger- 
many at  the  school  of  mines  in  Claus- 
thal  and  also  at  the  technical  school  in 
Dresden.  He  has  had  a  wide  and  varied 
experience  in  the  Westinghouse  com- 
pany. His  first  two  years  were  spent 
in  the  testing  department,  he  being 
later  engaged  on  erection  and  labora- 
tory work.  Subsequently  he  became 
associated  with  L.  B.  Stillwell.  For  a 
short  time  afterward  he  was  an  as- 
sistant foreman  of  the  experimental 
department  in  the  Niagara  Falls  power 
plant  work.  Later  he  was  transferred 
to  the  engineering  department,  where 
he  designed  alternating-current  appa- 
ratus, being  prominently  identified 
with  the  steam  railroad  electrification 
work  done  by  the  Westinghouse  com- 
pany. After  five  years'  service  with 
the  company  he  took  up  work  in  the 
sales  department,  in  which  he  remained 
until  1903,  when  he  was  made  assist- 
ant to  Vice-President  L  A.  Osborne, 
which  position  he  filled  until  1910,  when 
he  was  elected  acting  vice-president. 
In  1914  he  was  made  treasurer  of  the 
company,  succeeding  T.  W.  Siemon. 
Mr.  Shute  has  always  taken  an  active 
interest  in  civic  and  other  outside  af- 
fairs. He  was  a  member  of  the  Pitts- 
burgh committee  on  the  Anglo-French 
loan,  and  more  recently  served  on  the 
manufacturers'  committee  which  was 
so  successful  in  securing  the  large 
over-subscription  by  Pittsburgh  to  the 
Liberty  Loan  bonds. 

James  L.  Stone,  new-business  man- 
ager of  the  Mansfield  (Ohio)  Electric 
Light  &  Power  Company,  was  recently 
elected  president  of  the  Mansfield  Jovian 
League  of  America. 

William  P.  Guinan,  new-business 
manager  of  the  Danbury  &  Bethel  Gas 
&  Electric  Light  Company,  was  recently 
re-elected  chairman  of  the  mercantile 
bureau  and  director  of  the  Chamber  of 
Commerce  of  Danbury,  Conn. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position  — 

Biographical  Notes 


Morris  Schaff  has  been  reappointed 
by  Governor  McCall  to  the  Board  of 
Gas  and  Electric  Light  Commissioners 
of  Massachusetts. 

James  G.  White,  president  of  J.  V,. 
White  &  Company,  Inc.,  New  York  City, 
was  recently  elected  second  vice-presi- 
dent of  the  Merchants'  Association  of 
New  York  for  the  ensuing  year. 

Lewis  A.  McArthur,  general  manager 
of  the  Pacific  Power  &  Light  Com- 
pany, Portland,  Ore.,  has  been  elected 
a  member  of  the  executive  committee 
of  the  Northwest  Electric  Light  and 
Power  Association,  to  take  the  place 
of  J.  E.  Davidson,  resigned. 

J.  N.  Moncrieff  has  resigned  as  local 
manager  for  the  Wisconsin-Minnesota 
Light  &  Power  Company  at  La  Crosse, 
Wis.,  to  become  connected  with  a  New 
York  utilities  company.  Prior  to  going 
to  La  Crosse  in  the  fall  of  1914  he  was 
manager  of  the  electric  lighting  plant 
at  Bloomington,  Ind. 

Gen.  George  H.  Harries,  president  of 
the  Louisville  Gas  &  Electric  Company 
and  vice-president  of  H.  M.  Byllesby  & 
Company,  has  volunteered  for  service  in 
the  federal  army,  of  which  he  is  a  re- 
tired Major  General.  He  expects  to  be 
assigned  for  duty  shortly.  He  has  a 
leave  of  absence  from  the  Byllesby 
company,  to  which  he  will  return  after 
the  war. 

W.  A.  Wads  worth,  who  for  several 
years  has  been  directing  the  electric 
sales  force  of  the  Union  Gas  &  Elec- 
tric Company  of  Cincinnati,  Ohio,  has 
resigned  to  accept  a  position  as  man- 
ager of  the  Kansas  Gas  &  Electric 
Company's  property  at  Wichita,  Kan. 
Mr.  Wadsworth  went  to  Cincinnati 
from  the  Alabama  Power  Company 
three  and  a  half  years  ago.  For  two 
years  before  that  he  was  acting  sales 
manager  of  the  Schenectady  (N.  Y.) 
Illuminating  Company. 

James  T.  Hutchings,  who  has  been 
general  manager  of  the  Rochester 
(N.  Y.)  Railway  &  Light  Company 
since  early  in  1909,  has  been  elected 
vice-president  and  general  manager  of 
the  company.  Shortly  after  graduation 
from  the  Massachusetts  Agricultural 
College  at  Amherst  in  1889,  Mr.  Hutch- 
ings became  connected  with  the  Thom- 
son-Houston company.  He  was  later 
appointed  assistant  superintendent  of 
the  West  End  Electric  Company,  Phila- 
delphia, then  superintendent  until  the 
Philadelphia  Electric  Company  was  or- 
ganized in  1897,  when  he  was  appointed 
its  electrical  engineer.  In  1904  he  be- 
came superintendent  of  the  electrical 
department  of  the  Rochester  company 
and,  two  years  later,  he  was  promoted 
to  be  assistant  general  manager. 


WALTER  CARY 


Walter  Gary,  who  since  1904  has  been 
associated  with  the  Westinghouse  Lamp 
Company,  filling  for  the  greater  part 
of  the  time  the  position  of  vice-presi- 
dent and  general  manager,  last  week 
was  elected  a  vice-president  of  the 
parent  company,  the  Westinghouse 
Electric  &  Manufacturing  Company. 
Mr.  Cary  was  born  in  Milwaukee,  Wis., 
and  received  his  education  in  the 
schools  of  that  city  and  at  Harvard 
University.  After  leaving  college  he 
became  associated  with  the  Gibbs  Elec- 
tric Company  of  Milwaukee  as  secre- 
tary, and  in  1889  he,  with  some  other 
local  men,  formed  the  Milwaukee  Elec- 
tric Company,  manufacturer  of  dyna- 
mos and  motors,  becoming  its  vice- 
president  and  in  1902  becoming 
president. 

George  H.  Sampson  has  recently  re- 
signed as  assistant  to  C.  H.  Austin, 
electrical  engineer  and  contractor, 
Nashua,  N.  H.,  to  accept  the  appoint- 
ment of  electrical  engineer  for  the  Pub- 
lic Service  Commission  of  New  Hamp- 
shire, with  headquarters  in  Concord. 

D.  T.  Millican  has  resigned  as  chief 
of  the  power  department  of  the  Choc- 
taw Portland  Cement  Works,  Harts- 
horne,  Okla.,  to  take  a  similar  position 
with  the  Denver  Cement  Corporation. 
He  will  be  stationed  at  Superior,  Neb., 
in  charge  of  the  Nebraska  Cement  Com- 
pany's plant. 

Howard  A.  Holmes  has  been  ap- 
pointed assistant  electrical  engineer  of 
the  Mahoning  &  Shenango  Railway  & 
Light  Company  at  Youngstown,  Ohio. 
He  was  formerly  with  the  company,  but 
left  about  eight  years  ago  for  another 
connection.  Of  late  he  has  been  with 
the  aeronautic  station  of  the  Pensacola 
navy  yard. 

Herbert  Thacker  Herr,  who  has  been 
identified  with  the  Westinghouse  Ma- 
chine Company  since  1908,  filling  re- 
spectively the  positions  of  genera]  man- 
ager, second  vice-president  and  general 
manager,  and  finally  vice-provident  and 
general  manager  and  a  director  of  the 
company,  was  elected  last  week  a  vice- 
president  of  the  Westin  "-house  Electric 
&  Manufacturing  Company,  Mr.  Herr 
was  born  in  Denver,  Col.,  and  received 
his  education  in  the  public  schools  of 
Denver  and  at  Yale  University. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  <>/  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Eiguiptneni 
ant/  Supplies     Notes  on   Industrial  Activities  and  Business  Methods 


A  STILL  HIGHER  PRICE  IS 

EXPECTED  IN  WIRING  SUPPLIES 

Advances     on     Galvanized     Iron     Conduit,     Sockets. 

Plugs,  Receptacles,  Switches,  Etc.,  May  Be 

Announced  Very  Soon 

Higher  prices  on  certain  items  of  wiring  supply  are 
expected  in  some  parts  of  the  trade.  How  long  before  the  e 
advances  will  be  announced  is  not  known,  but  it.  is  believed 
thai  higher  prices  will  be  put  into  effect  very  shortly. 

One  item  on  which  an  advance  is  looked  for  is  galvanized 
iron  conduit.  So  far  both  galvanized  and  black  conduit 
have  been  selling  at  the  same  price,  although  the  demand 
for  galvanized  far  outstrips  thai   for  the  black.    No  such 

increase    is    expected    on    the    black,    but    only    on    the    gal- 
vanized, for  which  the  bulk  of  the  demand  exists. 

There  is  also  a  Strong  feeling  that  another  advance  can 
be  expected  in  sockets,  switches,  plugs,  receptacles  and  such 
material.  The  prices  that  manufacturers  have  had  to  pay 
for  labor  and  material,  especially  brass,  are  believed  to 
be  such  that  higher  prices  will  be  necessary.  Only  a  couple 
of  weeks  ago  one  of  the  New  England  manufacturers  of 
this  class  of  material  withdrew  all  quotations,  and  this 
manufacturer  now  accepts  orders  subject  to  the  previous 
price  at  the  time  of  the  receipt  of  the  order. 


CLOSER  CREDIT  CO-OPERATION 

AMONG  ELECTRICAL  JOBBERS 

Risk  Involved  by  Contractors  and  Dealers  Purchas- 
ing Apparently  Legitimate  Amounts  from 
More  Than  One  Firm 

It  has  not  been  unusual  for  contractors  and  dealers,  par- 
ticularly those  newly  started,  to  become  heavily  obligated 
to  some  jobber  and  then  when  they  have  reached  the  end 
of  their  credit  with  him  to  go  to  another  jobber  and  run 
up  a  second  account.  For  the  jobbers  this  is  a  very  dan- 
gerous practice.  The  risk  run  by  the  first  jobber  may  have 
been  reasonable  and  legitimate,  but  the  additional  credit 
given  by  other  houses  acts  against  all  to  whom  the  buyer 
is   indebted. 

For  this  reason  co-operation  among  jobbers  in  spreading 
credit  information  is  growing.  On  the  Pacific  Coast  this 
form  of  co-operation  has  become  very  definite.  If  a  cus- 
tomer becomes  heavily  obligated  to  some  jobber  and  is 
unable  to  keep  his  account  in  proper  shape,  the  account  is 
allowed  to  remain  with  that  jobbing  house  and  the  other 
electrical  supply  men  refrain  from  accommodating  that  cus- 
tomer or  taking  his  trade  until  his  financial  affairs  are 
again  in  a  stable  condition. 

There  is,  however,  another  side  to  this  situation  that  is 
undoubtedly  far  more  dangerous  to  the  jobber  than  the 
condition  above  cited,  that  arising  when  a  contractor  or 
other  buyer  purchases  apparently  legitimate  amounts  from 
a  number  of  supply  men  and  manufacturers.  He  may  be  a 
reasonable  thousand-dollar  risk,  but  as  a  matter  of  fact 
his  obligations  may  be  running  nearer  $4,000  to  $5,000.  A 
few  years  ago  it  would  have  been  impossible  to  detect  such 
a  condition  because  of  the  absolute  lack  of  credit  informa- 
tion co-operation.  Now,  however,  that  jobbers  and  manu- 
facturers realize  the  benefits  to  be  derived  from  such  action 
it  is  not  so  difficult  to  find  out  a  buyer's  obligations  to 
other  supply  men.  There  are,  however,  so  many  supply 
houses  and  so  many  manufacturers  from  whom  a  contractor 
or  dealer  may  obtain  credit  that  the  chance   of  obtaining 


exact  information  i    nut  yel  very  great.    Probably  the  m< 
successful  plan  yel  developed  to  take  care  "i     neb  cases  i* 
the   trade   acceptance   system.     The   banks   on    which    the 

acceptances    arc    drawn    will    be   able    to    tell    very    quickly    if 
(be  merchant    is  exceeding  bis  ability  to  pay  promptly. 


THE  STANDARDIZATION  OF 

TRADE  LITERATURE  SIZES 

A.    M.    E.   S.    Committee   Recommends  8  Inches   by 
ioy2  Inches  for  Letter  Paper,  Catalogs,  Bulle- 
tins and  Various  Other  Forms 

Standardization  of  sizes  for  trade  literature  has  received 
considerable  attention  recently  from  the  electrical  industry, 
and  it  is  becoming  more  and  more  evident  that  some  definite 
and  concrete  action  will  result  before  long.  The  committee 
appointed  by  the  Associated  Manufacturers  of  Electrical 
Supplies  has,  after  a  careful  study,  submitted  the  follow- 
ing report  and  recommendations  to  the  board  of  governors 
of  the  association: 

"Your  committee  on  the  standardization  of  letter  paper, 
catalogs,  price  lists,  etc.,  has  tabulated  the  replies  received 
from  various  manufacturers  and  begs  to  submit  herewith 
the  results  attained. 

"The  sizes  of  letter  paper  given  are  taken  from  actual 
measurements  made  by  the  committee,  and  while  the  dimen- 
sions, 8V2  in.  by  11  in.  (21.59  cm.  by  27.94  cm.)  are  those 
given  by  a  majority  of  the  manufacturers  for  letter  paper 
and  are  also  the  dimensions  recommended  by  the  Electric 
Power  Club,  as  forwarded  to  you  in  Mr.  Dustin's  [secre- 
tary of  the  association]  original  letter  of  April  26,  your 
committee  proposes  to  recommend  to  the  Manufacturers' 
Council  that  the  dimensions  of  8  in.  by  10%  in.  (20.32  cm. 
by  26.67  cm.)  for  letter  paper,  catalogs,  bulletins,  contract 
forms,  specifications  and  engineering  forms  be  adopted  as 
our  standard  for  the  following  reasons: 

"1.  A  large  portion  of  the  manufacturers  in  replying  to 
Mr.  Dustin's  request  for  data  stated  that  they  would  be 
glad  to  adopt  any  standard  dimensions  recommended  by 
the  committee. 

"2.  The  8-in.  by  10V2-in.  (20.32-cm.  by  26.67-cm.)  sheet 
has  approximately  10  per  cent  less  paper  than  the  8%-in.  by 
11-in.  (21.59-cm.  by  27.94-cm.),  and  in  times  of  conservation 
of  resources  it  is  believed  that  economy  is  an  important 
consideration  from  a  general-welfare  point  of  view.  One 
manufacturer  estimates  that  this  item  alone  will  save  his 
company  $12,000  a  year,  and  all  manufacturers  are  vitally 
interested  in  a  saving  of  this  nature. 

"3.  Our  investigations  indicate  that  these  dimensions  have 
been   adopted   as  the   United   States   government   standard. 

"4.  As  a  rule  photographs  of  electrical  apparatus  are 
made  on  8-in.  by  10-in.  (20.32-cm.  by  25.4-cm.)  plates,  and 
it  being  a  simple  matter  to  trim  the  finished  prints  8  in.  by 
10%  in.  (20.32  cm.  by  26.67  cm.),  this  size  of  photograph 
lends  itself  to  binding  with  other  papers  of  these  standard 
dimensions. 

"5.  The  American  Institute  of  Architects  has  recom- 
mended the  size  of  8  in.  by  10%  in.  (20.32  cm.  by  26.67  cm.) 
for  all  catalogs  of  building  material,  and  this  size  of  sheet 
permits  the  advantageous  listing  and  displaying  of  electrical 
wiring  devices  and  other  building  materials.  A  thin  cata- 
log of  this  size  when  folded  once  will  fit  readily  the  aver- 
age pocket,  whereas  a  6-in.  by  9-in.  (15.24-cm.  by  22.86-cm.) 
catalog  when  not  folded  will  not  fit  in  the  pocket. 

"6.  The  Electrical  Supply  Jobbers'  Association  has 
adopted  as  the  standard  for  its  loose-leaf  catalog  a  page 
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8V2  in.  by  10  in.  (21.59  cm.  by  25.4  cm.),  and  the  same  plates 
used  for  printing  a  bound  8-in.  by  10%-in.  (20.32-cm.  by 
26.67-cm.)  catalog  can  be  very  satisfactorily  used  for  print- 
ing on  the  8% -in.  by  10-in.  (21.59  cm.  by  25.4  cm.)  sheets  of 
the  Electrical  Supply  Jobbers'  Association,  thus  leaving 
ample  room  for  binding  on  the  binding  edge.  It  is  custom- 
ary in  a  catalog  to  leave  a  little  greater  border  at  the  top 
and  bottom  than  is  found  to  be  desirable  in  the  jobbers' 
handbook  sheets. 

"7.  This  size  of  sheet  for  letter  paper,  catalogs,  etc.,  will 
file  much  more  readily  in  standard  letter  files  than  will  the 
larger  size. 

"8.  In  addition  to  the  actual  saving  in  paper  mentioned 
under  No.  2,  there  would  be  an  additional  saving  in 
envelopes  and  a  very  great  saving  in  postage,  due  to  re- 
duced shipping  weight  of  catalogs.  The  manufacturer  re- 
ferred to  estimates  that  this  additional  saving  in  his  par- 
ticular case  would  amount  to  approximately  another  $12,000. 
The  question  of  postage  will  probably  become  a  very  seri- 
ous matter  of  expense  to  the  manufacturer  in  the  near 
future  and   should   receive  careful   consideration. 

"In  conclusion:  It  has  been  argued  that  the  paper  mills 
adhere  to  certain  long-established  standard  sizes  for  their 
kinds  and  grades  of  paper.  On  the  other  hand,  those  manu- 
facturers who  are  using  8-in.  by  10% -in.  (20.32-cm.  by 
26.67-cm.)  cut  sheets  have  no  difficulty  in  obtaining  their 
paper  at  considerable  saving,  and  the  adoption  of  these  di- 
mensions by  an  association  of  the  size  of  the  A.  M.  E.  S.  will 
immediately  lead  paper  mills  to  produce  paper  of  proper  size 
to  cut  up  to  these  dimensions. 

"As  far  as  we  are  able  to  ascertain,  any  arguments  in 
favor  of  the  larger  size  apply  equally  well  to  the  size  which 
your   committee   recommends. 

"With  regard  to  price  lists,  your  committee  recommends 
the  dimensions  of  4  in.  by  7  in.  (10.16  cm.  by  17.78  cm.), 
which  dimensions  have  been  adopted  by  the  Electric  Power 
Club  and  seem  to  be  used  by  the  majority  of  the  members  of 
our  association." 


GOVERNMENT  DECIDES 

TO  LICENSE  EXPORTS 

Action    Taken,    Among    Other    Things,    to    Prevent 

American  Products,  Including  Electrical  Goods, 

from   Reaching   Germany 

Definite  information  is  now  at  hand  at  the  Department 
of  Commerce  at  Washington  that  a  large  quantity  of 
American  products,  including  certain  lines  of  electrical 
goods,  are  finding  their  way  into  Germany  through  neutral 
channels,  in  spite  of  the  fact  that  the  United  States  and 
its  allies  are  using  every  means  at  their  disposal  to  prevent 
supplies  from  entering  enemies'  territory.  It  is  undoubtedly 
true  that  American  electrical  manufacturers  have  had  no 
reason  to  believe  that  their  exports  were  going  to  other 
than  neutral  countries. 

To  prevent  American  exports  from  entering  Germany  the 
government  at  Washington  has  taken  steps  in  the  last  week 
to  direct  American  exports.  An  Exports  Council  has  been 
authorized  to  act  in  an  advisory  capacity  to  the  President  in 
this  matter.  The  object  of  the  council  is  threefold — to  regu- 
late the  amount  of  exports  on  such  commodities  as  are 
needed  in  this  country,  to  regulate  the  tonnage,  and  to  pre- 
vent supplies  from  reaching  Germany. 

In  explaining  the  executive  order  creating  the  council 
President  Wilson  has  issued  a  statement  from  which  the 
following  is  quoted: 

"There  will,  of  course,  be  no  prohibition  of  exports.  The 
normal  course  of  trade  will  be  interfered  with  as  little  as 
possible,  and  so  far  as  possible  only  its  abnormal  course 
directed. 

"This  policy  will  be  carried  out,  not  by  prohibitive  regu- 
lations, therefore,  but  by  a  system  of  licensing  exports, 
which  will  be  as  simply  organized  and  administered  as 
possible,  so  as  to  constitute  no  impediment  to  the  normal 
flow  of  commerce. 

"The  free  play  of  trade  will  not  be  arbitrarily  inter- 
fered with;  it  will  only  be  intelligently  and  systematically 
directed,  in  the  light  of  full  information  with  regard  to 
needs  and  market  conditions  throughout  the  world  and  the 


nece     iin      of  our   people  at  home   and  our  armies  and   the 
armies  of  our  associates  abroad." 

Thin  action  of  the  American  government  will  undoubtedly 
go  a  long  way  toward  eliminating  the  official  supervision 
now  exercised  by  the  English  government  over  all  exports 
to  neutral  European  countries.  It  seems  most,  probable 
that  i lure  will  be  set  up  in  the  principal  export  ports  of 
the  country  local  officers  to  go  over  the  exports  and  offi- 
cially license  them.  In  this  way  considerable  time  will,  of 
course,  be  saved,  inasmuch  as  Great  Britain  will  no  longei 
have  occasion  to  interfere  with  American  goods  in  their 
progress  to  countries  not  at  war. 


FREIGHT  SITUATION 

IS  BECOMING  BETTER 

May   Statistics   Indicate  a   Reduction  Amounting   to 

Approximately  One-Third  in  the  Railway 

Car  Shortage 

One  of  the  greatest  difficulties  to  be  met  by  manufac- 
turers has  been  the  freight  situation.  The  shortage  of 
available  rolling  stock  has  slowed  up  the  transportation 
both  of  raw  materials  and  of  finished  product.  The  situa- 
tion, however,  seems  now  to  be  much  improved. 

A  letter  has  been  sent  out  by  the  American  Railway 
Association  regarding  the  freight  car  shortage  and  is 
quoted  in  part  as  follows: 

"The  shortage  of  freight  cars  in  the  United  States  was 
reduced  during  the  month  of  May  from  148,627  to  105,127 
cars — almost  one-third. 

"The  progressive  improvement  in  the  situation  is  indi- 
cated in  that  on  March  1  reports  made  by  railroads  to  the 
American  Railway  Association  showed  a  shortage  in  the 
entire  country  of  130,082  freight  cars.  The  shortage  grew 
to  144,797  by  April  1,  and  on  May  1,  when  the  railroads' 
war  board  was  just  starting  to  operate  all  the  railroads 
as  a  continental  system  with  the  aim  of  producing  a 
maximum  national  transportation  efficiency,  the  shortage 
had  reached  148,627  freight  cars." 


METAL  MARKETS  CONDITIONS 

Copper   Prices  Expected  to  Go  Below  30  Cents  on 
Government  Price  Announcement 

For  the  most  part  the  market  in  metals  of  the  different 
industrial  classes  is  dull.  Buyers  are  still  awaiting  the 
action  of  the  government. 

There  is  a  feeling  that  the  government  will  probably  pay 
between  20  and  25  cents  a  pound  for  copper.  This,  it  is 
believed,  will  have  the  general  effect  of  bringing  copper 
prices  below  the  30-cent  level.  As  an  indication  of  this 
belief  electrolytic  fell  more  than  half  a  cent  during  last 
week. 

Nominal  quotations  on  electrolytic  copper  on  Monday 
last  were  as  follows:  June,  32.37%  cents;  July,  31.5  cents; 
third  quarter,  30.5  cents;  fourth  quarter,  29  cents. 


NEW   YORK    METAL  MARKET   PRICES 

, June  18 ^    , June  25 ,. 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid        Asked 

Copper :                                                             £        s     d  £        s     d 

London,   standard  spot 130      0      0  130      0      0 

Prime  Lake    31.00      to  32.00t  30.r,o  to  31  50t 

Electrolytic   32.50      to  32.75f  32.25  to  32 

<  'asting    30.00       to  31.00t  30.00  to  30 

Copper  wire  base    37.00      to  38.00t  37.00  to  3S  00t 

Lead   11.00  1  ]  00 

Nickel     ■ 50.00 

Sheet  zinc,  f.o.b.  smelter 19.00 

Spelter,  spot 9.42  \(,  to  9.30  to    9.42  V, 

Tin,  Straits 63.00t  .'.f" 

Aluminum,  98  to  99  per  cent.  .  .  .56.00      to  58.00f  56.00  to  aS.OOf 

OLD    METALS 

Heavy  copper  and  wire 27.75      to  28.25  27.75  to  28.00 

Brass,  heavy    17.50       to  18.00  17.50  to  18  00 

Brass,  light 14.50       to  14.7".  14.50  to  14 

Lead,  heavy   10.00      to  10.2  26  to  1"  50 

Zinc,  scrap    7.00      to  7.00  to    7.25 

t  Nominal. 
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Current  Prices  of  Electrical  Supplies 

NEW  YORK  AND  CHICAGO  QUOTATIONS 


Thr    BliCSS    Quoted    .uc    those    pi  evading    in    si. in 

pUancss  (n  Bastsrn  tnd  Middle  Wrst  marKSts  at  t 
llu-y  are  in  all  cases  the  net  prices  or  prices  sub 
central  stations,  dsalsfl  .mil  Othert  engaged  Ul  the  r 
Prices  m  Southern  end  othei  nearby  markets 
West,  although  slight  modifications  to  cover  Incre 
in  the  Far  West  and  on  the  Pacific  Coast  the  prev 
must  Increased  freight  and  the  necessity  of  i 
chargei  on  account  of  the  distances  from  sources 

t.iintv  .is  to  delivery  of  goods  m  transit  Moreover, 
due  to  a  small  population  spread  over  a  wide  area 
trasted  With  the  densei    population  of  the  Bast  and 

the    more    frequent    turnover   in    stocks   and    the   co 
The  variation  in   prices  may  be  due  to  the  diff 
Ln  Hirers,  to  local  conditions  or  to  both. 


(I. iid  packags  or  ipecified  lots  on  apparatus  and  sp 
he  beginning  oi  businesi  '>"  Monday  of  this  week. 
}0Ct  '"  discount!  from  standard  lists  to  contractors, 
essis  "i  lut  li  r.oods. 

will    rule    about    the    name    as    those    in    the    Middle 
it   and  local  demands  should  he  expected. 
ailing   pi  ices  are  naturally   higher,  covering  as  they 
stocks     with     increased     interest     and     warehouse 
ol    supply,   infrequent   turnover  of  stock  and  uncer- 
tlu-   Par  West  presents  a  wide  variation  in  demand 
in    agricultural    and    mining    communities,    as    con- 
Middle  West,  their  nearness  to  the  source  of  supply, 
tiltant  demands  which  arise  in  industrial  centers, 
erence  in  grade  of  products  made  by  different  manu- 


ARMORED       CONDUCTORS,       FLEXIBLE 
STEEL 

Siiujlt  -Comliit  tor 

List,  |»r 

.v     S.     Si/..'  1 PI 

1  1     solid $1.1.00 

L2  solid 71.00 

in  solid 90.00 

B  solid 106  00 

6  solid li 

10  stranded 

B  stranded 116  00 

6  stranded 160.00 

i  Btranded i 

I  Btranded 266.00 

1     stranded 315.00 


1! 

\ 

No 

No. 
No. 
No. 
No 
No. 
No. 
No. 
No. 


DISCOUNT- 

Less  than  1/5  std. 
1/5  to  std.  pkg.  .  .  . 
Std.    pkg 


DISCOUNT— CHICAGO 


Less  than  1/5  std.  pkg. 

1/5   to  std.  pkg 

Std.    pkg 


'twin-Conductor 

No.  14  solid 104.00 

No.  12  solid 135.00 

No.  10  solid 185.00 

No.  8  stranded 235.00 

No.  6  stranded 370.00 

No.  4  stranded 575.00 


NET    PRICK    AND    DISCOUNT    PER    1000 
FT.— NEW  YORK 

Single-Conductor 

No.  14  solid: 

Less    than    coil     +10%  to  $54.90  Net 

Coil    to    1000    ft 3%  to    48.80  Net 

No.   12  solid  : 

Less  than  coil    +10%  to    63.90  Net 

Coil    to    1000    ft 3%  to    56.80  Net 


Twin-Conductor 

Xo.   14   solid  : 

Less    than    coil     +10%  to  $78.00  Net 

Coil  to   1000  ft 3%  to    75.00  Net 

No.   12  solid: 

Less    than    coil    +10%  to  121.00  Net 

Coil   to   1000   ft 3%  to  108.00  Net 


CHICAGO 
Single-Conductor 
No.    14    solid:  Discount 

Less  than  coil    Net  to  +10% 

Coil  to  1000  ft 10%  to  15% 

No.    12  solid  :  ,„^ 

Less   than   coil    Net  to  +10% 

Coil  to  1000  ft 10%  to  15% 


Twin-Conductor 

No.   14   solid  : 

Less  than  coil    Net  to  +10% 

Coil  to  1000  ft 10%  to  15% 

No.    12   solid  :  „_ 

Less   than   coil    Net  to  +10% 

Coil  to  1000  ft 10%  to  15% 


ATTACHMENT    PLUGS 

List  ranges  from  $0.22  to  $0.30  each. 
Standard   packages  from   100   to   250. 


Each  -Net 

Less   than    12 
50    to   barrel  . 

Barrel   lota  .. 


-NEW    YORK 

pkg +20%  to  12% 

10%  to  20% 

24%  to  34% 


+  10%  to  +20% 
10%  to  20% 
30%  to      44% 


BATTERIES,    DRY 
NEW     MILK 

No.  6 
Regular 

$(|..V. 

.28 
.24 


No.  6 
[gmltor 

$0.35 

.30 

.28  to. 29 

.25 


Each  Net 

Less  than  12 
12  to  80  .  .  . 
50  to  be  rrel 


CHICAGO 

No.  6 
Regular 

$0.35 
.30 
.25%  to  .26% 


Barrel  lots 24       to. 24% 


No.  6 
Ipnitor 
$0.35 
.30 
.26%  to  .2714 
.25       to. 25% 


CONDUIT,     METALLIC     FLEXIBLE 

List  per 

Size.    In.                         Ft.  per  Coil  100  FL 

5/16    250  $5.00 

%      250  7.50 

%    100  10.00 

%      50  13.00 

1    50  21.00 

1«     50  26.00 

1%    25-50  35.00 

2      25-50  45.00 

2%      25-50  52.00 


DISCOUNT— NEW   YORK 

Less  than  Coil  to 

Coil  1000  Ft. 

%-in.   single  strip 

•%-in.  double  strip 

%-in.   single   strip.  .Net  to  10%     7%  to  20% 
%  -in.,  double  strip.  .Net  to    5%      4%  to  15% 


NET  PER  1000   FT. — CHICAGO 


Less  than 
Coil 
%-in.  single 

strip   .  .  .    $71.25  to  $75.00 
%-in.  double 

strip     ...    75.00  to    78.75 
%-in.  single 

strip   .  . .      95.00  to  100.00 
y>-in.  double 
"strip   .  .  .    100.00  to  105.00 


Coil  to 
1000  Ft. 

$60.00  to  $63.75 
67.50  to  71.25 
80.00  to  85.00 
90.00  to    95.00 


CONDUIT,      NON-METALLIC     FLEXIBLE 


List,  per 
Size,  in.  Foot 

7/32 $0.05y2 


3§ 


.06 
.09 
.12 
.15 
.18 


Size,  in. 
1 

i%... 
1%... 

£*::: 

2%... 


List,  per 
Foot 

.  .  .$0.25 
33 

.  ..      .40 

47 

55 

65 


DISCOUNT— NEW  YORK 


Less  Than 

$15  List 

Net  to  33%% 


$15  to  60 

List 

45%  to  50% 


$60  to  $150 

List 
53%  to  55% 


NET  PER   1000   FT. — CHICAGO 


Less  Than 
$15  List 
7/32-in.     $36.67 
%-in...        40.00 


$15  to  $60       $60  to  $150 
List  List 

$27.50   $23.10  to  $24.75 
30.00      25.50  to    27.00 


CONDUIT,     COUPLINGS     AND     ELBOWS, 
RIGID     IRON 


Card  No.  38 


Size,  in 


Conduit 

pi  r  I' 

$0 


us 


,  List 
oot 

:?fi 

.17 

.23 

.27% 

.37 

.58% 

•  76$ 


Couplings.  List 

$0.05 

06 


.07 
.10 
.13 
.17 
.21 
28 
.40 
.60 


Elbows,  List 

$0.19 

.19 

.19 

.25 

.37 

.45 

.60 

1.10 

1.80 

4.80 


DISCOUNT— NEW  YORK 

%  In.  to  %  In.      %  In.  to  3  In. 

Less  than   2500   lb.   6%  to    8%        8%  to  10% 

2500  to  5000  lb...    9%  to  11%     11%  to  13% 

(For   galvanized    deduct    six    points   from 

ahove   discounts.) 


DISCOUNT— CHICAGO 

%  In.  to  %  In.  %  In.  to  3  In. 
Less    than 

2500  lb.  ...3. 8%  to  7.8%  5.8%  to  9.8% 
2500  to  5000  lb   6.8%  to  10.8%    8.8%  to  12.8% 

(For  galvanized  deduct  six  points  from 
above   discounts.) 


FLATIRONS 

NEW    YORK 

Net     $3.15  to  $3.50 

CHICAGO 
Net     $3.75  to  $3.85 


250 

3 -amp.  to 

35-amp.  to 

6  5 -amp.  to 

HC-amp.  to 

225-amp.  to 

450-amp.  to 

600 

3-amp.  to 

35-amp.  to 

65-amp.  to 

110-amp.  to 

225-amp.  to 

450-amp.  to 


FUSES,    INCLOSED 
-Volt  Std.  Pkg. 

30-amp 100 

60-amp 100 

100-amp 50 

200-amp 25 

400-amp 25 

600-amp 10 

-Volt 

30-amp 100 

60-amp 100 

100-amp 50 

200-amp 25 

400-amp 25 

600-amp 10 


DISCOUNT — NEW  YORK 

Less   than    1/5    std.    pkg 

1/5   to   std.   pkg 


List 

$0.25 

.35 

.90 

2.00 

3.60 

5.50 

$0.40 
.60 
1.50 
2.50 
5.50 
8.00 


.28% 
.38% 


DISCOUNT — CHICAGO 

Less  than  1/5  std.  pkg 28% 

1/5   to   std.    pkg 38% 
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FUSE     PLUGS 

Z-Amp.    to    30-Amp. 

NEW   YORK 

Per  100  Net 

Less  than    1/5   std.   pkg $5.75  to  $6.30 

1/5    to   std.    pkg 4.50  to    5.25 

Standard   package,   500.     List,   $0.07. 

CHICAGO 

Per  100  Net 

Less   than    1/5    std.    pkg $6.25 

1/5    to    std.    pkg 5.25 

Standard  package,  500.     List,  $0.07. 


LAMPS,     MAZDA 

105  to  125   Volts 

List, 

Regular,  clear:                  Std.  Pkg.  Bach 

10   to   40-watt — B 100  $0.27 

60-watt — B 100  .36 

100-watt — B 24  .65 

75-watt — C   50  .65 

100-watt — C   24  1.00 

200-watt — C 24  2.00 

300-watt — C   24  3.00 

Round  bulbs,  3%   in.,  frosted: 

15-watt — G  25 50  .50 

25-watt— G  25 50  .50 

40-watt — G  25 50  .50 

Round  bulbs,  3%   in.,  frosted: 

60-watt — G  30 24  .72 

Round  bulbs,  4%   in.,  frosted: 

100-watt — G  35 24  1.05 

105    to    125    Volts 

DISCOUNT— NEW    YORK 

Less  than  std.  pkg Net 

Std.    pkg 10% 

DISCOUNT— CHICAGO 

Less    than    std.    pkg Net 

Std.    pkg 10% 


LAMP    CORD 

Cotton-Covered,  Type  C,  No.  IS 


NEW    YORK 


Less  than  coil   (250  ft.) 
Coil  to  1000  ft 


Per  1000  Ft.  Net 

.    $30.00  to  $35.17 

21.00  to    26.73 


CHICAGO 

Per  1000  Ft.  Net 

Less  than  coil   (250  ft.) $37.20  to  $38.16 

Coil    to    1000    ft 27.90  to    28.62 


LAMP    GUARDS,    WIRE 
Standard  packages  from  50  to  150. 

NEW  YORK 
Net  per   100 $18.00    to   $29.00 

CHICAGO 
Net   per   100    $20.00  to  $28.35 


OUTLET    BOXES 

List, 
Nos.  per  100 

101— A,  Al^,  4  S.C.,  6200,  320 $30.00 

102— B.A.,  6200  S.E.,  300,  A.X.  1%, 

4  S 30.00 

103— C.A.,  9,  4  R.,  B  1  y2 25.00 

106— F.A.,  7,  C.S.  iy2,  3  R 20.00 


DISCOUNT— NEW  YORK 

Black       Galvanized 
Less  than 

$10.00    list    List  to  33%   List  to  27% 

$10.00   to   $50.00  list 42%   18%  to  37% 


DISCOUNT— CHICAGO 

Black  Galvanized 
Less  than 

$10.00  list  ....40%  to  43%  35%  to  37% 
$10.00   to 

$50.00    list     50%  40%  to  48% 

PIPE   FITTINGS 

DISCOUNT— NEW  YORK 

Less   than    1/5    std.    pkg 10% 

1/5   to   std.   pkg 20% 

Std.  pkg 30% 

DISCOUNT— CHICAGO 

Less   than    1/5    std.    pkg 10% 

1/5   to  std.   pkg 20% 

Std.    pkg 30% 


PORCELAIN    CLEATS— UNGLAZED 
2  and   8    u  >>  \ 

NEW   YORK 

Per  1000 
Net 

Less   than    1/5   std.    pkg $14.00  to  $20  00 

1/5  to  std.  pkg |.;  00  to 

Standard    package,    220(1.       I. it    per    1000, 
$20. 

CHICAGO 

Per  iooo 
Net 

Less   than    1/5   std.   pkg $14.00  to  $18.00 

1/5    to    std.    pkg i.;  IIM 

Standard    package,    2200.    Lie!    per    1000, 

PORCELAIN    KNOBS 

NEW    YORK 

5%  N.C.—  Nail-It— 
Solid  N.C. 

Std.  Pkg.     Std.  Pkg. 

Per  1000  Net  3500  4000 

Less  than 

1/5    std.    pkg $10.50  to  $24.30      $21.10 

1/5   to  std.   pkg 9.75  to    12.15        28.00 

CHICAGO 

™      ,„«„  5%  N.C— Solid  Nail-it— N.C. 

Per  1000  Net  Std.  Pkg.  3500  Std.  Pkg.  4000 
Less  than 

1/5  std. 

Pkg $8.40  to  $18.00  $20.75  to  $28.00 

1/5   to  std. 

Pkg 7.80  to      9.75  16.30  to    21.50 


SOCKETS    AND     RECEPTACLES 

,.    .                                             Std.  Pk.  List 
%-in.     cap    key    and    push 

sockets     500  $0.33 

%-in.    cap    keyless    socket..    500  .30 

%-in.   cap  pull  socket 250  .60 

DISCOUNT— NEW    YORK 

Less  than  1/5  std.  pkg Net 

1/5   to   std.    pkg 15% 

DISCOUNT— CHICAGO 

Less   than    1/5    std.    pg Net  list 

1/5   to  std.   pkg 15% 

SWITCHES,   KNIFE 
250-Volt,   Front    Connections,   No    Fuse 
High   Grade : 


30-amp. 

60-amp. 
100-amp. 
200-amp. 
300-amp. 

30-amp. 

60-amp. 
100-amp. 
200-amp. 
300-amp. 

30-amp. 

60-amp. 
100-amp. 
200-amp. 
300-amp. 


S.  P. 
S.  P. 
S.  P. 
S.  P. 
S.  P. 
D.  P. 
D.  P. 
D.  P. 
D.  P. 
D.  P. 
3  P. 
3  P. 
3  P. 
3  P. 
3   P. 


S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.   T. 


Low  Grade : 
30-amp.  S.  P. 
60-amp.  S.  P. 

100-amp.  S.  P. 

200-amp.  S.  P. 
30-amp.  D.  P 
60-amp.  D.  P. 

100-amp.  D.  P. 

200-amp.  D.  P, 
30-amp.  3  P. 
60-amp.   3  P. 

100-amp,   3  P. 

200-amp.   3  P. 


List 

$0.80 

1.20 

.    2.25 

3.48 

5.34 

1.20 

1.78 

3.38 

5.20 

8.00 

,    1.80 

.    2.68 

.    5.08 

.    7.80 

.12.00 


S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.  T. 
S.   T. 


0.42 
0.74 
1.50 
2.70 
0.68 
1.22 
2.50 
4.50 
1.02 
1.84 
3.76 
6.76 


DISCOUNT— NEW  YORK 

Less    than    $10    list 

$10    to    $25    list 11%  to  16% 

$25   to   $50   list    14%  to  24% 

DISCOUNT— CHICAGO 

Less   than    $10   list    +5%  to    5% 

$10    to    $25    list 11%  to  16% 

$25    to    $50    list 14%  to  24% 


SWITCHES,     SNAP     AND     FLUSH 

5-Amp.  and  10-Awp.,  125-Volt  Snap 
Switches 

Std.  Pkg.  List 

5-amp.    single   pole 250  $0.28 

5-amp.   single-pole,   ind  .  .  .  .    250  .32 

10-amp.    single-pole    100  .48 

10-amp.   single-pole.   ind....    100  .54 

5-amp.,    three-point    100  .56 

10-amp.,    three-point    50  .76 

10-amp.,    250-volt,   D.    P....    100  .66 


SWITCHES,     SNAP    AND     FLUSH— Cont'd 

in-. I  nip  ,  250-VoU   /•  K-hes 

Std    Pkg.  List 

L0-amp.   tingle-pole    loo  $0.45 

1 0-arnp.    three-way    50  70 

1 0-amp.    double-pole    ....  .70 


DISCOUNT     NEW   TORS 

t&    pkg 10$ 

■td,   pkg 

Std    pkg 

DISCOUNT     CHICAGO 
Less    than  pkg,  ,Net  II 

1    i   to  std.  pkg ..  t  List  to  15$ 

Std.    pkg 

SWITCH    BOXES,    SECTIONAL    CONDUIT 


I'nion  and  Similar 

No.    155    

No.    160    


Each 

$0.34 
.60 


DISCOUNT—  N  I  ;\V    YORK 

Black  Galvanized 

Less  than 

$2.00    list     Net  to  2895      N- 1  to  18% 

$2.00  to  $10.00 

list     23%  to  50%      18%  to  40% 

$10.00  to   $50.00 

list      23%  to  60%      18%  t- 

DISCOUNT— CHICAGO 

Black  Galvanized 

Less  than 

$2.00    list    25%  to  50%      20%  to  40% 

$2.00  to  $10.00 

list     25%  to  50%      207c  to  40% 

$10.00   to   $50.00 

list     25%  to  64%      20%  t 

TOASTERS,    UPRIGHT 

NEW   YORK 

Net    price     $2. 10  to  $3.50 

CHICAGO 
Net   price    $2.80  to  $3.50 


WIRE,    ANNUNCIATOR 

NEW  YORK 

Per  Lb.  Net 
No.  18,  less  than  full  spools.  .$0.52  to  $0.62 
No.    18,    full    spools 0.48  to    0.53 

CHICAGO 

Per  Lb.  Net 
No.    18,  less  than  full 

spools    $0,565    to  $0.6885 

No.    18,   full   spools    0.495    to    0.55 


WIRE,     RUBBER-COVERED,     N.    C. 
Solid-Conductor,    Single-Braid 
NEW   YORK 
—Price  per  1000  Ft.   Net- 


No. 
14 
12 
10 


No. 
14 
12 
10 


Less  than                    10  to  1000  to 

500  Ft.                   1000  Ft.  5000  Ft. 

.$15.00-18.00   $12.00-14.50  $11.50-12.50 

, .    21.06-27.05      18.96-22.85  18.01-20.95 

.    29.60-39.27      26.64-33.66  24.68-25.31 

.    42.40-51.44      38.16-48.42  33.51-36.25 

.    72.19-89.57      64.98-76.80  56.63-61.73 

CHICAGO 


Less  than 

5  00  Ft. 
.$18.00 
.    25.92-29.89 
.    36.48-42.28 
.    43.80-60.13 
.    69.24-82.20 


-Price  per  1000  Ft.   Net- 


500  to 
1000  Ft. 
$16.00 
21.96-25.62 
30.84-36.24 
40.15-51.54 
63.47-68.00 


1000  to 

5000  Ft. 
$14.00 
19.  I  1-23. 4S 
27  86-33.22 
85.77 
56.55  ■ 


WIRE,    WEATHER-PROOF 

Sol  id- Conduct  or,    Triple-Braid,   Sizrs    4/0    to 
8   Inc. 

NEW  YORK 

B0  Lb   Net 
Less    than    25    lb $40.25  to  $45.00 

25  to  50  lb 39.25  to    42.00 

50  to  100  lb 38.00  to    88  25 

CHICAGO 

Per  100  Lb.  Net 

Less   than    25    lb $42.3.".  to 

26  to   50   lb 41.35  to     I  1.50 

50    to    100    lb 40.35  to    43.50 


NKW    APPARATUS    AND   APPLIANCES 

Record  of  Latest  Developments  and  Improvements  in  Manufacturers   Products 

I  sed  in  tin-  Electrical  Field 


Circulating  Water  HraUr 

\  combined  circulating-type  watei 
heater  and  temperature-control  device 
which  may  be  attached  to  any  ordinary 
kitchen    hot  water   tank    lias   been   de 


TEMPERATURE-CONTROL    HEATER 

veloped  by  the  Automatic  Electric- 
Faucet  Company,  San  Francisco,  Cal. 
No  heating:  coils  are  used  in  this  appa- 
ratus, the  heat  being  produced  by  elec- 
tricity passing  through  the  water 
between  a  carbon  cylinder  and  a 
graphite  electrode.  Either  220-volt  or 
110- volt  alternating  current  can  be  em- 
ployed satisfactorily.  The  power  de- 
mand can  be  adjusted  by  changing  the 
size  of  the  electrodes.  A  Kercher  tem- 
perature-control switch  is  employed. 
To  minimize  the  radiation  of  heat  from 
the  tank  and  circulating  pipe  they  are 
covered  with  an  asbestos  coating. 


Direct-Current  Motor  for 
Heavy  Duty 

A  new  direct-current  motor  designed 
especially  for  heavy  duty  work  and 
known  as  the  type  "T"  is  being  manu- 
factured by  the  Reliance  Electric  &  En- 
gineering Company  of  Cleveland,  Ohio. 


HEAVY-DUTY   DIRECT-CURRENT    MOTOR 

Cast-steel  frames  are  used  on  the  ma- 
chine and  the  specially  heavy  feet  are 
cast  integral  with  the  frame.  Four 
laminated  poles  are  supplied  on  all 
frames  and  secured  by  large  cap  screws. 


Soft  open  hearth  teel  ie  used  on  the 
commutating  polea,  end  the  field  colli 
an-  particularly  well  Insulated  to  adapt 
them  to    >  Ice.     The  bearings 

are  ring-oiled,  and  ■  deep  oil  well  with 

B    sediment    pocket    is   provided   on    each 

bearing.    The  armature  coils  are  built 

Up  Of  electrical  sheet  steel  pllliellings, 
insulated  with  core  plate  varnish.  The 
motor  is  intended   primarily   Tor   USC   in 

iron  and  steel   mills,   railway  shops  and 

machine  shops. 


Mammoth  Self-Cooled 
Transformers 

Six  of  the  largest  self-cooled  trans- 
formers in  the  world,  aggregating 
48,000  kva.,  have  been  built  by  the  Gen- 
eral Electric  Company  of  Schenectady, 
N.  Y.,  for  the  Carnegie  Steel  Company, 
Each  transformer  is  a  single-phase,  25- 
cycle,  8000-kva.  unit  and  steps  the  voit- 
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8000-KVA.    SELF-COOLED   TRANSFORMER 

age  from  44,000  to  6600.  A  unique  fea- 
ture of  these  transformers  is  the  use 
of  twenty-four  external  radiators  which 
are  attached  to  the  containing  tank, 
giving  a  radiating  surface  of  approxi- 
mately 1,000,000  sq.  in.  (6,452,000  sq. 
cm.).  Cooling  is  obtained  by  an  auto- 
matic circulation  of  oil  through  the 
radiators.  All  of  the  principles  and 
characteristics  of  the  circular-coil,  type 
H  design  with  the  circular  disk-coil  in- 
terleaved windings  and  three-legged 
core  were  incorporated. 

The  radiating  units  consist  of  verti- 
cal flattened  tubes  rigidly  welded  into 
headers  which  are  flanged  for  bolting  to 
the  tanks.  There  are  cast-iron  elbows 
between  the  tank  and  each  radiator, 
flanges  being  provided  for  bolting  there- 
to. The  absence  of  any  screwed  pipe 
fittings  assures  oil-tight  joints,  the 
manufacturer  claims. 

All  seams  and  joints  in  the  tank  and 
radiators  are  welded  to  prevent  oil 
leakage.     None  are  soldered,  brazed  or 


riveted.      The    radiators    are    self -iliain 
ing  and    have    00    OOCketS,    which    would 

accumulate  air  at  the  top  or  moisture 
and  sediment  a1  I  he  bo4  torn,    The  e  re 
linenients   have  considerably   Incn 

the  kilowatt  ampere  ratine;  of  ill' 
cooled  transformers  and  made  possible 
a  wider  latitude  in  their  field  of  appli- 
cation. 


Industrial  Tractor 

After  a  comprehensive  study  of  prob- 
lems involved  in  the  short-haul  move- 
ment of  materials,  the  Lansing  (Mich.) 
Company  has  developed  and  placed  on 
the  market  a  line  of  tractors  like  those 
shown.  Two  sizes  have  a  rated  capacity 
of  trailer  load  of  5000  and  12,000  lb. 
respectively.  The  motor  and  control 
equipment,  which  was  furnished  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  of  East  Pittsburgh,  Pa., 
was  designed  especially  for  this  type  of 
service.  One  of  the  most  important 
features  of  the  tractor  is  the  dividing 
of  the  battery  into  two  parts  connected 
in  parallel,  thus  requiring  resistance  in 
the  circuit  only  on  the  first  notch  of  the 
controller. 

When  a  standard  automobile  wheel  is 
used  for  steering  it  is  at  the  operator's, 
right,  with  the  controller  handle.  A 
lever,  at  the  left,  may  be  substituted  for 
the  wheel.  The  brake  pedal  is  under 
the  left  foot.  It  is  held  by  a  latch  and 
released  by  a  slight  shifting  of  the 
operator's  foot.  Interlocking  of  brakes 
and  controller  is  a  feature  peculiar  to 
this  tractor.  Setting  the  brakes  auto- 
matically throws  the  controller  to  the 
"off"  position  and  locks  it. 

A  single  steel  casting  forms  the  drive 
axle;  it  incloses  all  transmission  gear- 
ing in  an  oil  chamber  and  has  a  bracket 
to  carry  the  motor.  The  front  axle  is 
of  standard  automobile  construction 
and  supports  the  frame  through  leaf 
springs.      Short    wheelbase    and    small 


INDUSTRIAL  TRACTORS  IN  USE 

over-all  dimensions  make  turning  easy 
in  limited  space.  The  standard  equip- 
ment includes  a  lead  storage  battery, 
but  a  nickel-iron  battery  will  be  fur- 
nished on  order. 
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Industrial   Truck   Operable 
from  Either  End 

Electric  industrial  trucks  that  may 
be  controlled  from  either  end  have 
been  developed  by  the  Orenstein-Ar- 
thur  Koppel  Company  of  Koppel,  Pa. 
Control  is  afforded  by  two  pedals  and 
the  handles.  This  tractor  can  be 
operated  in  narrow  aisles  without  turn- 
ing, the  operator  merely  changing  his 
seat.  The  cells  are  divided  between 
the  two  battery  boxes  carried  on  the 
truck  platform,  the  larger  box  con- 
taining three  trays  of  six  cells  each, 
the  remaining  six  cells  being  housed  in 
the  smaller  front  box.  The  covers  of 
the  boxes  serve  as  seats  for  the  op- 
erator. Each  tractor  will  push  or  pull 
20,000  lb.  (9071  kg.)  at  a  maximum 
speed  of  7  miles  per  hour.  Twenty-four- 
cell,  fifteen-piate  Ironclad  batteries  of 
220  amp.-hr.  capacity  are  employed  on 
account  of  the  unusually  heavy  duty 
the  tractors  are  called  upon  to  per- 
form. 


Circuit  Breakers  for  Poly- 
phase Motors 

Circuit  breakers  which  are  specially 
recommended  for  use  with  polyphase 
motors  operating  without  supervision 
are  being  manufactured  by  the  Palmer 
Electric  &  Manufacturing  Company, 
Boston,  Mass.  The  type  Q  breaker, 
which  is  especially  adapted  to  this  ser- 
vice, opens  on  phase  reversal,  upon  the 
blowing  of  a  fuse  in  one  leg  (provided 
the  single-phase  operation  causes  a  load 
which  would  injure  the  motor),  when 
the  energy  supply  is  interrupted  or 
when  trouble  develops  within  the  con- 
trol coils  or  contacts. 

The  control  equipment  is  mounted  in 
a  metal  box  arranged  for  open-wire 
or  conduit  connections,  a  slot  being 
provided  in  the  cover  of  the  box, 
through  which  the  operating  handle 
projects.  The  arm  carrying  the  breaker 
contacts  is  held  closed  by  a  relatively 
frictionless  latch  that  is  controlled  by 
an  electromagnet  in  circuit  with  the 
contacts  of  the  relay.  The  relay  con- 
sists of  a  standard  watt-hour-meter  ele- 
ment, without  dial  or  gear  train,  carry- 
ing on   its   shaft  a  platinum  bar  that 


CIRCUIT   BREAKER   FOR   POLYPHASE    MOTOR 

moves  into  or  out  of  contact  with  two 
flexible  tungsten  contacts  that  complete 
the  circuit  to  the  control  magnet  in  the 
breaker.  With  normal  excitation  the 
disk  of  the  relay  makes  a  partial  revo- 


lution to  a  point  where  its  contact  is 
in  such  a  position  that  the  breaker  may 
be  closed.  In  the  event  of  pha 
versa!  the  relay  disk  instantly  revolve.,, 
thereby  operating  its  contact,  causing 
the  breaker  to  open  and  Locking  the 
breaker  against  reclosing  so  long  as  (he 
circuit  is  improperly  excited  for  motor 
operation.  Types  S  and  T  breakers 
made  by  this  company  are  similar  in 
appearance  and  construction,  bul  the 
type  S  unit  opens  only  on  phase  re- 
versal. 


Electric  Cooker  with  Time 
Switch 

An  electric  cooking  outfit  that  com- 
bines the  principle  of  the  fireless  cooker 
with  electrically  generated  heat  is  now 
being  built  by  the  Standard  Electric- 
Stove  Company  of  Toledo,  Ohio.  Food 
is  placed  in  aluminum  containers,  which 
in  turn  are  inserted  in  the  range.  The 
time  clock  is  then  set  for  a  period  of 
full  heat  in  order  to  bring  the  "calor- 


COOKER  THAT   PREPARES   A   DINNER   WITH 
A  40-WATT  HEATER 

ator"  or  heat  distributer  to  cooking 
temperature.  At  the  expiration  of  the 
time  limit  the  switch  automatically 
turns  off  the  full  heat  produced  by  a 
620-watt  element  and  continues  the 
heating  with  a  40-watt  element,  which 
remains  in  service  until  disconnected  by 
the  operator.  It  is  claimed  that  the 
smaller  element  is  sufficient  to  keep  the 
stove  at  an  effective  cooking  tempera- 
ture for  an  indefinite  period,  thus  mak- 
ing the  operating  cost  very  moderate. 


Recording-Demand  Watt- 
Hour  Meter 

Both  energy  consumption  and  inte- 
grated demand  can  be  measured  with 
the  recording-demand  watt-hour  meter 
shown  herewith.  The  total  kilowatt- 
hours  consumed  are  indicated  on  a  four- 
counter  dial,  and  the  integrated  demand 
over  successive  predetermined  intervals 
is  recorded  on  a  chart.  The  apparatus 
may  be  installed  as  an  ordinary  watt- 
hour  meter  and  requires  no  additional 
apparatus   or  wiring.      The   measuring 


and  recording  elements  are  mechani- 
cally interconnected  and  there  are  no 
contacts  .  to  become  inoperative.  The 
recording  mechanism  is  controlled  by  a 
hitfh-grade  clock,  and  the  measuring 
element  is  a  standard  Westintfhouse 
type  OA  watt-hour  meter  with  a  special 
gear  train. 

Under    load,    the    ^ear    train    of    the 


CHART  RECORD  OF  DEMAND   METER 

watt-hour  meter  advances  the  counters 
in  the  regular  manner.  At  the  same 
time  the  gear  train  causes  the  ink- 
carrying  pen  to  advance  across  the 
record  sheet  in  proportion  to  the  energy 
registered.  At  the  end  of  a  predeter- 
mined time  interval  a  stud  on  the  reset 
wheel  releases  the  pen  gear  from  mesh 
with  the  gear  train,  and  a  balancing 
weight  returns  the  pen  to  zero  where  it 
is  again  meshed  with  the  gear  train  to 
repeat  its  advance  during  the  next  time 
interval.  Meters  are  made  for  fifteen, 
thirty  or  sixty-minute  intervals,  but 
any  one  of  these  meters  may  be  con- 
verted to  operate  at  any  one  of  the 
other  intervals. 

Irrespective  of  the  time  interval  of 
the  meter,  an  operating  spring  con- 
trolled by  the  clock  causes  the  paper  to 
advance  1/16  in.  every  fifteen  minutes. 
Thus  if  the  meter  is  arranged  to  have 
a  fifteen-minute  interval  the  paper  ad- 
vances just  before  the  pen  is  reset,  so 
that  the  pen  makes  a  distinct  and  read- 
ily observed  record  of  the  maximum 
pen  travel.  If  the  mechanism  is  ar- 
ranged for  thirty-minute  intervals  be- 
tween resets  the  paper  will  advance  one 
fifteen-minute  space  between  periods, 
causing  an  offset  mark  on  the  chart  at 
the  middle  of  the  thirty-minute  interval. 
Three  similar  offset  marks  are  produced 
each  hour  on  the  charts  of  meters  de- 
signed for  sixty-minute  intervals.     The 


RECORDING-DEMAND   WATT-HOUR    METER 

recording-demand  watt-hour  meter, 
which  is  known  as  type  RA,  is  made  by 
the  Westinghouse  Electric  &  Manufac- 
turing Company  of  East  Pittsburgh, 
Pa. 
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GRINDING  wi'  r.i  PTING  \>  M  >i.  \ 
•it. mi.-. i  motoi  driven  grinding  and 
buffing  machine  is  the  aubjecl  of  a  Colder 
recent!}  Issued  bj  the  United  Statea  Elec- 
trical Manufacturing  Company,  Loi  Ange- 
i.    .   Cai 

HEADLAMP  LENS  Some  ol  thi 
lurrs  ol  the  Macbeth  lens  for  us.  with  au- 
tomoblle  lamps  having  hie.h  Intrlnalc  brll 
llancj  are  pointed  out  In  catalog  No.  109, 
I  by  the  Macbeth-Evans  Glass  Com- 
pany,  Pittsburgh,    Pa, 

METERS  An  Improved  form  of  record- 
ing-demand watt-hour  meter  la  described 
and  its  operation  explained  In  catalo 
supplement  l.  recently  Issued  bj  the  West- 
Inghouse  Electrli  ,\  \i  nufacturlng  Com- 
pany,  Bast  Pittsburgh,  Pa 

«'ii.  ENGINES,  Features  of  construc- 
tion and  operation  of  the  type  I'll  oil  en- 
gine, manufactured  bj  the  Be  La  Vergne 
Machine  Company.  Bast  1 8  8th  Street,  New 
York  City,  are  discussed  In  bulletin  No. 
L66   issued  by   that  company. 

VENTILATING  PANS  The  application 
of  motor-driven   ventilating  fans   to  public 

assembly  halls  and  other  places  is  touch<  '1 
on  in  booklet  8429,  which  is  being  dis- 
tributed by  the  Sprague  Electric  Works 
of  the  General   Electric  Company. 

PORTABLE  KAMI'S.— Cses  for  a  com- 
bined spot  lamp,  trouble  lamp  and  auto- 
mobile lamp  are  illustrated  in  a  folder  en- 
titled "The  Anderson  Auto-Reel  Spot-Lite," 
which  has  been  prepared  by  the  Anderson 
Electric    Specialty     Company,    Chicago. 

SWITCH       COMPARTMENT      UNIT. — 

Compartment-type  assemblies  of  switches, 
relays,  meters  and  instrument  transformers 
are  described  in  a  leaflet  entitled  "Hlgh- 
Tension  Interlocking  Ironclad  Cubicles," 
recently  sent  out  by  Ferranti,  Ltd.,  Hollen- 
wood.    Lancashire,    England. 

ELECTRIC  RANGE. — Some  of  the  chief 
advantages  of  the  Standard  Electric  Range 
are  recounted  in  a  folder  recently  mailed 
by  the  Standard  Electric  Stove  Company, 
Toledo,  Ohio.  An  electric  cooker  built  on 
the  fireless-cooker  principle  is  described  in 
another  folder  issued  by   this  company. 

BUSINESS  HELPS. — A  number  of  re- 
prints of  advertisements  have  been  mailed 
by  the  General  Electric  Company,  Schenec- 
tady, N.  Y.  These  refer  to  its  standard 
unit  panels,  wire  and  cable,  graphic  de- 
mand meter,  floodlight  projectors,  Mazda 
lamps,  fans,  rock  drill  and  fabroil  gear. 

SYNCHRONOUS  MOTORS. — Advantages 
of  synchronous  motors  in  driving  com- 
pressers,  rubber  mills,  fans  and  blowers, 
high-pressure  pumps,  etc.,  are  brought  out 
in  bulletin  No.  16S,  recently  prepared  by 
the  Electric  Machinery  Company,  Minneap- 
olis, Minn.  Numerous  curves  that  are  use- 
ful in  making  motor  calculations  are  in- 
cluded. 

STOKERS. — Bulletin  B-2,  which  has  re- 
cently been  sent  out  by  the  Combustion 
Engineering  Corporation.  New  York  City, 
contains  a  description  of  its  type  "E"  un- 
derfeed stoker,  which  is  particularly  adapted 
to  burning  low-grade  fuels.  Attention  is 
called  to  methods  of  distributing  the  air, 
regulating  the  air  and  coal  supply,  and 
operating   under   forced   and   natural    draft. 

BALL  BEARINGS. — Precautions  which 
should  be  taken  in  applying  ball  bearings 
to  preserve  their  inherent  efficiency  are 
brought  out  in  a  folder  entitled  "How  to 
Apply  Them,"  which  is  being  distributed 
by  the  Hess-Bright  Manufacturing  Com- 
pany, Philadelphia,  Pa.  Another  folder  on 
the  application  of  ball  bearings  to  the  air- 
plane has  also  been  mailed  by  this  com- 
pany. 

VENTILATING  EQUIPMENT. — "West- 
inghouse  Electrical  Equipment  for  Ventilat- 
ing Service"  is  the  title  of  an  attractive 
pamphlet  just  issued  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  Pitts- 
burgh. Pa.,  in  its  motor-applications  cir- 
cular No.   7193.     Types  of  motors  and  con- 
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W\v  Incorporations 


Tl  1 1:    i  :i  ,E(  "TRK  '    SERVICE    COM  PANY 
ilncy,   ill.   i  ncorporated   with 

a  capital  atock  of  |2,600  bj    Abbot)    Mei  rj  - 
le.s.   Matthew  J.   Dickman  and  others. 

THE    AMERICAN     INSULATION    COM 
PANT    of    Philadelphia,    Pa.,    has   been    In- 
corporated  with   a  capital   stock   of 
bj     B.    T     Conwell,    Jr.,    and    others.      The 
company    proposes    to    manufacture    insula- 
tion specialties, 

THE  LIEBEL-FLORSHEIM  COMPANY 
of  Cincinnati.  Ohio,  has  been  chartered 
with  a  capital  stmk  of  $30,000  to  deal  in 
electrical  appliances.  The  Incorpoi 
are:  John  <;.  ii.  i.iei.ei,  Edwin  S.  Flor- 
sheim.  George   Btugard  and   others. 

THE  MILLS  ELECTRIC  COMPANY  of 
Lafayette,  Ind.,  has  been  incorporated  by 
Hyron  .1  Mills,  Herbert  A.  Keller  and 
Eldon  L.  Lewis.  The  company  is  capital- 
ized at  $100,000  and  proposes  to  manufac- 
ture  automobile   parts   and   accessories. 

THE  ROSS  VULCANIZING  &  BAT- 
TERY  COMPANY  of  Elmira,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of 
$10,000  by  Harry  M.  Swartz,  Leslie  W. 
Jennison  and  Thomas  M.  Losie.  The  com- 
pany proposes  to  operate  a  general  garage. 

THE  MULTI-BATTERY  SYSTEM  of 
Wilmington,  Del.,  has  been  incorporated  bv 
Herbert  E.  Latter,  Henry  A.  Robinson  and 
Clement  N.  Egner.  The  company  is  cap- 
italized at  $22T>,000  and  proposes  to  manu- 
facture battery  systems,  electrical  machin- 
ery,  etc. 

THE  AJAX  ELECTRIC  &  MANUFAC- 
TURING COMPANY  of  Newark,  N.  J.,  has 
been  chartered  with  a  capital  stock  of 
$125,000  to  deal  in  hardware,  tools,  etc. 
The  incorporators  are:  Rudolph  Bauman 
of  Newark.  W.  W.  Bliecke  and  R.  S.  Hicks 
of  Orange,  N.  J. 

THE  STORAGE  BATTERY  SERVICE 
&  SALES  COMPANY  of  Memphis,  Tenn., 
has  been  incorporated  by  W.  H.  Daniel, 
W.  P.  Metcalfe,  Roger  Stanley,  Lake  Hays 
and  I.  M.  Craig.  The  company  is  capi- 
talized at  $5,000  and  proposes  to  deal  in 
storage  batteries. 

THE  HOPPIE  ELECTRIC  WINDOW 
CONTROL,  Inc..  of  Wilmington,  Del.,  has 
filed  articles  of  incorporation  with  a  cap- 
ital stock  of  $250,000  to  manufacture  a 
patented  electric  window  control.  The  in- 
corporators are  F.  D.  Buck.  M.  L.  Horty 
and   K.   E.   Longfield   of  Wilmington,   Del. 

THE  ELECTRIC  CONTROL  COMPANY 
of  New  York.  N.  Y.,  has  been  incorporated 
by  Frank  P.  Fahay,  Julius  G.  Acheves  and 
George  J.  Gillespie,  of  146  East  Sixty-second 
Street.  New  York  City.  The  company  is  cap- 
italized at  $10,000  and  proposes  to  do  a 
general  contracting  business  and  electrical 
work. 

THE  LIGHT  FINDER  SALES  COR- 
PORATION of  New  York,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $1,000 
to  manufacture  electrical  apparatus.  The 
incorporators  are :  Alanson  P.  White,  D. 
Berkowitz  and  Alexander  Aaronson.  The 
company  proposes  to  manufacture  electri- 
cal   apparatus. 

THE  SECRET  TELEGRAPH  COM- 
PANY has  filed  articles  of  incorporation 
under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $300,000  to  perfect 
secret  methods  of  telegraphy  and  devices 
and  instruments  for  transmitting  messages. 
The  incorporators  are :  C.  A.  Auer  of  New 
York.  N.  Y.  ;  H.  Lee  Sellers  and  R.  H. 
Sellers   both   of  Montclair,   N.    J. 
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.m.  m.  MOORE,  formerly  with  the  ma 
chine  tool  department  of  Gaston,  Williams 
a  Wigmore,  Inc.,  New  York,  has  severed 
his  connection  with  thai  firm  and  is  now 
associated  with  the  sales  department  of 
John  W.  Thome  &  Company,  Inc.,  in  its 
commercial  offices,  165  Broadway,  New 
York  City. 

THE  CROCKER  -  WHEELER  COM- 
PANY, Ampere,  N.  J.,  has  declared  an  ex- 
tra dividend  of  1  per  cent  on  the  common 
stock  for  the  quarter  ended  June  30.  The 
directors  also  declared  the  regular  divi- 
dends of  1%  per  cent  on  the  preferred  and 
2  per  cent  on  the  common  stock  for  the 
same  period. 

JOHN  C.  BRIDGMAN,  general  manager 
of  the  Hazard  Manufacturing  Company, 
Wilkes-Barre,  Pa.,  manufacturer  of  in- 
sulated wire  and  cable,  died  quite  suddenly 
at  his  home  on  May  28.  Mr.  Bridgman  first 
became  connected  with  the  Hazard  com- 
pany in  1888  as  sales  agent  and  later  was 
promoted  to  be  secretary.  About  twenty- 
two  years  ago  he  became  general  manager 
of  the  company,  which  position  he  retained 
until    his    death. 

THE  WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY  has  dis- 
continued the  Chicago  branch  of  its  auto- 
mobile equipment  department  with  the 
resignation  of  M.  W.  Hanks,  former  local 
representative.  This  district  will  now  be 
combined  with  and  handled  from  Indian- 
apolis by  H.  S.  Johnson,  with  the  title  of 
Western       district       representative.  Mr. 

Hanks   has   taken   up   standardization    work 
writh  the  Society  for  Automotive  Engineers. 

THE  CONNECTICUT  ELECTRIC  MAN- 
UFACTURING COMPANY.  Bridgeport. 
Conn.,  has  advised  the  trade  that  owing 
to  continual  advances  in  raw  material  and 
labor  it  withdrew  all  previous  prices  on  ma- 
terial of  its  manufacture  on  June  1.  New 
quotations,  effective  June  1,  will  be  fur- 
nished upon  application,  subject  to  change 
without  further  notice.  All  orders  received 
on  and  after  June  1  will  be  accepted  at 
prices  prevailing  at  time  of  receipt  of  order. 

THE  SPEER  CARBON  COMPANY  an- 
nounces that  work  has  been  started  on  the 
first  unit  of  a  new  factory  which  will  form 
a  large  addition  to  the  present  plant  at  St. 
Mary's,  Pa.  When  completed,  an  expendi- 
ture of  approximately  $500,000  will  have 
been  involved,  including  land,  buildings, 
machinery,  etc.  The  first  building  will  be 
devoted  entirely  to  the  manufacture  of  the 
larger-sized  carbon  electrodes  for  electric 
furnaces.  The  new  factory  will  be  equipped 
to  turn  out  both  round  and  square  elec- 
trodes in  all  sizes  from  6  in.  to  24  in.  in 
diameter. 

THE  WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY  at  its  re- 
cent meeting  elected  the  following  officers: 
Guy  E.  Tripp,  chairman  of  board  :  E.  M. 
Herr,  president :  L.  A.  Osborne,  Charles  A. 
Terry,  H.  P.  Davis,  H.  D.  Shute,  H.  T. 
Herr,  Walter  Cary,  vice-presidents :  T.  P. 
Gaylord,  acting  vice-president ;  James  C. 
Bennett,  comptroller  and  secretary ;  War- 
ren H.  Jones,  assistant  secretary ;  H.  F. 
Baetz,  treasurer  and  assistant  secretary ; 
S.  H.  Anderson,  assistant  treasurer  and  as- 
sistant secretary ;  L.  W.  Lyon,  assistant 
treasurer ;  F.  E.  Craig,  auditor :  W.  B. 
Covil,  Jr.,  assistant  auditor ;  W.  J.  Patter- 
son,  assistant  auditor. 
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New  England  States 

EVERETT,  MASS.  —  Arrangements  arc- 
being  made  for  extension  of  the  ornamental 
lighting  system  from  the  Boulevard  and 
Broadway  to  Marie  Avenue,  a  distance  of 
more  than  a  mile. 

FALMOUTH,  MASS.— The  Buzzards  Bay 
Electric  Company  has  filed  a  petition  with 
the  Board  of  Gas  and  Electric  Light  Com- 
missioners for  authority  to  erecl  an  elec 
trie  transmission  line  between  its  stations 
in  Falmouth  and  Chatham  for  the  purpose 
of  supplying  electricity  to  substations  at 
Hyannis,  South  Yarmouth,  North  Harwich, 
Chathamport  and  Osterville. 

FOXBORO,  MASS.— The  Norfolk  &  Bris- 
tol Street  Railway  Company  is  contem- 
plating the  purchase  of  a  condenser  pump. 

NORTH  BROOKE!  ELD,  MASS.— The 
Quaboag  Rubber  Company  has  closed  a 
contract  with  the  North  Brookfield  Electric 
Eight  &  Power  Company  to  equip  its  plant 
for  electrical  operation.  The  contract  calls 
tor  an  expenditure  of  about  $30,000. 

SALEM,  MASS.— Bids  will  be  received 
at  the  office  of  the  Massachusetts  Board  of 
Education,  Room  217,  State  House,  Boston, 
Mass.,  until  July  7  for  removing  present 
fixtures  and  installing  new  electrical  fix- 
tures and  wiring  in  the  State  Normal  School 
Building  at  Salem.  Specifications  mav  be 
obtained  at  the  office  of  the  school,  Salem, 
or  at  the  office  of  Richard  D.  Kimball  Com- 
pany, 6  Beacon  Street,  Boston,  Mass. 

SPRINGFIELD,  MASS.— The  sectional 
three-wire  system  for  the  elimination  of 
electrolysis,  installed  for  the  lines  of  the 
Springfield  Street  Railway  on  the  west 
side  of  the  Connecticut  River  several 
months  ago,  has  proved  so  satisfactory 
that  the  same  system  will  be  used  for  the 
city  lines  when  the  new  power  arrange- 
ments are  completed  and  all  energy  is  re- 
ceived from  the  Turners  Falls  Power  & 
Electric   Company. 

WORCESTER,  MASS.— Plans  are  under 
consideration  by  the  New  England  Power 
Company  whereby  the  capacity  of  the  local 
substation  will  be  increased  from  11,000 
kw.  to  24,000  kw„  at  a  cost  of  about 
$100,000.  The  plants  at  1'awtucket  and 
Woonsocket  will  be  enlarged  and  a  new 
station  erected  at  North  Adams  at  a  cost 
of  $75,000. 

NEW  HAVEN,  CONN.— The  Housatonic 
Power  Company  has  announced  its  inten- 
tion of  building  a  large  dam,  100  ft.  high, 
on  the  Housatonic  River,  about  iya  miles 
below  Zoar  Bridge.  The  proposed  basin 
will  inundate  25  miles  of  territory  along 
the  river  and  will  mean  wiping  out  parts 
of  Southbury,  Oxford,  Newton  and  Monroe. 
A  large  part  of  this  territory  has  been 
acquired.  Electricity  generated  at  the  dam 
will  be  utilized  to  operate  factories  in  the 
Housatonic  Valley  and  to  supply  energy  to 
a  portion  of  the  New  York,  New  Haven  & 
Hartford    Railroad. 
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Middle  Atlantic  States 

AKRON,  N.  Y.— The  Public  Service  Com- 
mission has  approved  the  franchise  granted 
to  the  Genesee  Light  &  Power  Company 
of  Batavia  under  which  the  company  will 
supply  electricity  for  the  municipal  elec- 
tric-light  plant    in    Akron. 

CHATEAUGAY,  N.  Y.— The  Public  Serv- 
ice Commission  has  approved  a  bond  issue 
of  $3,000  of  the  Chasm  Power  Company, 
of  which  the  proceeds  will  be  used  to  erect 
an  electric  transmission  line  to  the  plant  of 
the  High  Falls  Pulp  &  Paper  Company 
in    Jefferson    County. 

DUNKIRK,  N.  Y. — The  Niagara '&  Erie 
Power  Company  of  Buffalo  has  been  granted 
a  franchise  to  supply  electricity  for  lamps 
and  motors  in  certain  sections  of  Dunkirk. 

EDEN.  N.  Y. — The  Public  Service  Elec- 
tric Company  has  approved  franchises  for 
the  erection  of  an  electric  transmission  line 
in  the  town  of  Eden,  along  the  Gowanda 
state  highway  from  the  Hancock  road  to 
the  houses  of  residents  who  are  holders  of 
the  franchise.  They  propose  to  erect  the 
line  on  poles  of  the  Postal  Telegraph  Com- 
pany and  secure  electricity  from  the  Inter- 
Village  Electric  Company  of  Hamburg. 
Walter  D.  Henry,  Henry  George  and  others 
are  interested  in  the  project. 

LONG  ISLAND  CITY,  N.  Y. — The  Pat- 
terson-Sargent Company,  8  Jay  Street,  New 
York  City,  is  planning  to  erect  a  power 
plant,  35  ft.  by  50  ft.,  one  story,  in  Long 
Island  City,  to  supply  power  for  its  new 
group  of  factories  here." 

NEW  YORK,  N.  Y. — Plans  have  been 
filed  by  the  Merchants'  Refrigerating  Com- 
pany, 616  Chambers  Street,  for  the  instal- 
lation of  a  new  transformer  station  at  its 
plant   on   North   Moore   Street. 

NEW  YORK,  N.  Y. — Plans  have  been 
filed    by    the     Interborough    Rapid     Transit 


( !ompa  nv   for   t  he  erection   of  a   pow<  i 
tion,   3d   ft,    bj    60   ft.,   one   story,   on 
Fifty-ninth  street,  to  cosl   about  $15,000. 

NEW  YORK,  N.  r.— Plans  have  been 
filed  for  alterations  to  a  three-story  power 
house,  to  cost  about  (10,000,  at  th<  Ri 
feller  Institute,  Avenue  A,  Sixty-fourth  to 
Sixty-sixth  Street  Coolldge  &  Shattuck 
are  architects. 

MOW  YORK,  N.  V.  -Tie  New  York  Tele- 
phone Company  has  awarded  a  contract  to 
the  B.  10.  Paul  Company,  mi  Park  Avenue, 
for  the  construction  of  a  five-story  addi- 
tion, 66  ft.  bv  84  ft.,  to  its  exchange  build- 
ing at  336  West  150th  Street,  to  cost  about 
$100,000. 

STONY  POINT,  N.  Y.— The  Buttermilk 
Falls  Electric  Company  of  Highland  Falls 
has  petitioned  the  Public  Service  Commis- 
sion for  permission  to  construct  and  oper- 
ate an  electric-light  plant  in  Stony  Point. 
TII1I0LLS,  N.  Y.— Bids  will  be  received 
by  Frank  A.  Vanderlip,  president  of  the 
board  of  managers  of  Letchworth  Village, 
7  Wall  Street,  New  York  City,  until  July  12 
for  refrigeration  equipment  for  storehouse, 
bakery,  refrigerating  plant  and  cold  storage 
building  at  Letchworth  Village,  Thiells. 
Drawings  and  specifications  may  be  seen 
at  office  of  the  board  of  managers,  7  Wall 
Street,  New  York  City;  at  the  New  York 
office  of  the  Department  of  Architecture, 
Room  1224,  Woolworth  Building.  Copies 
may  be  obtained  at  the  Department  of 
Architecture,  Albany.  Lewis  F.  Pilcher  is 
state  architect. 

DOVER,  N.  J. — The  New  Jersey  Power 
&  Light  Company  is  negotiating  with  the 
Hackettstown  (N.  J.)  Electric  Light  Com- 
pany to  furnish  energy  to  the  latter  com- 
pany for  distribution  in  Hackettstown  and 
vicinity.  It  is  proposed  to  erect  an  electric 
transmission  line  from  Hackettstown  to 
Netcong  to  connect  with  the  transmission 
system  of  the  New  Jersey  Power  Company 
there. 

MERCHANT  V I LLE,  N.  J. — The  Public 
Service  Electric  Company  is  contemplating 
the  installation  of  a  street-lighting  system 
here.  An  electric  transmission  line  will  be 
erected  from  its  power  plant  in  Burlington 
to  Merchantville  to  furnish  energy  for  the 
service. 

NEWARK,  N.  J. — Bids  will  be  received 
bv  the  Board  of  Trustees  of  the  Newark 
Citv  Home  until  July  16  for  electrical  work 
at  the  home.  John  Waferling,  810  Broad 
Street,  Newark,  is  architect;  Carl  Heller  is 
secretary   of   board. 

ROCKAWAY,  N.  J. — To  conserve  the 
local  water  supply,  the  borough  has  re- 
quested manufacturing  plants  utilizing  this 
service  to  provide  other  means  for  opera- 
tion. This  will  necessitate  the  installation 
of  electric  motors  with  energy  supplied  by 
the  New  Jersey  Power  &  Light  Company 
of  Dover,  which  operates  in  this  district. 
E.  E.  Yensel  of  Dover  is  president  of  the 
power  company. 

SOUTH  AMBOY,  N.  J. — The  City  Coun- 
cil is  negotiating  with  the  Middlesex  &  Mon- 
mouth Electric  Light,  Heat  &  Power  Com- 
pany for  improvements  in  the  local  street- 
lighting    system. 

BANGOR,  PA. — The  Pennsylvania  Utili- 
ties Company  has  secured  a  contract  from 
the  North  Bangor  Slate  Company  to  supply 
energy  to  operate  the  plant  of  the  latter 
company. 

BEAVER  FALLS,  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington. 
D.  C,  until  July  20  for  plumbing,  gas  pip- 
ing, conduit  and  wiring  and  lighting  fixtures 
in  the  United  states  post  office  at  Beaver 
Falls.  For  details  see  Searchlight  Section. 
BETHEL.  PA. — The  Blue  Mountain 
Electric,  Mount  Aetna,  and  the  Marion 
Electric  Companies  in  Berks  County; 
Union  Electric,  Bethel  Electric  and 
Hunker  Hill  Electric  Companies  in  Leb- 
anon County  have  been  consolidated  under 
the  name  of  the  Blue  Mountain  Electric 
Company  with  headquarters  at  Bethel. 
Energy  to  operate  the  consolidated  plants 
and  lines  will  he  obtained  from  the  Read- 
ing   (Pa.)    Transit    &    Light    Company. 

CHESTER,  PA. — The  Seaboard  Steel 
Casting  Company,  recently  acquired  by  the 
American  Locomotive  Company,  is  contem- 
plating the  construction  of  a  new  power 
house  in  connection  with  other  extensions 
to    its    works. 

HARRISBURG,      PA.      Plans     are     being 


d  bj  the  Western  Union  Telegraph 
and  the  Postal  Telegraph-Cable  Company 
foi     the    establishment    oi    a    Joint    conduit 

m    in    tie  on    to    replace 

the  i 

HAZLETON,  l'A      The  Hai  wood  E 
Comp  mtract    to 

the   works  of 
the    Glrard-Mammoth    Colllerj     at     Raven 

Bun. 

MILLER8BURG,     PA,     The     Millei 

Ight,    ii-    t  &    Pow<  i    Companj 
■  ins    a    n-  .-. 
to    Halifax    via   .lunula   and    Montgomei 

to  furnlafa  local  electric  light  and 
power  service,  A  new  lighting  system  will 
be  installed  in  Milii  1  he 

ei  ■ '  tion    of    an    eli  Ion    line 

to    Liverpool,    and    also    the    acquisition    of 
the  Liverpool   I  t>m- 

pan.,  Is  under  consideration  bj  the  .\liiu-rs- 
hurg  company. 

NORRISTOWN,  PA.— Application  will 
soon  be  made  for  charter.-  for  the  following 

new        electric        <  onipa  nies :  Washington 

Square  Electric  Light  &  Power  Company, 
to  operate  In  the  township  of  Whltpain;  the 
Railway  Electric  Light  A    Power  Company, 

to  furnish  electrical  service  in  Lo 
Gwynedd;  the  Gwynedd  Farmers'  Electric 
Light  A  Power  Company,  to  supply  eli 
trlcity  in  Upper  Cwynned  Township,  and 
the  Superior  Electric  Light  &  Bower  Com- 
pany, to  furnish  electrical  service  in  I'pper 
I  niblin    Township. 

PHILADELPHIA,  PA.-  -After  a  delay  of 
three  pears  the  Public  Service  Commission 
has  approved  the  proposed  lease  of  space  in 
the  Keystone  Telephone  Company's  conduits 
to  the  Philadelphia  Electric  Company. 

PHILADELPHIA,  PA. — The  Crew  Le- 
vick  Company,  Land  Title  Building,  is  con- 
templating the  construction  of  a  power  sta- 
tion in  connection  with  its  new  oil  plant 
to  be  erected  on  Betty's  Island,  Delaware 
River. 

PHILADELPHIA,  PA. — The  United  Elec- 
tric Construction  Company,  1727  Sansom 
Street,  has  been  awarded  a  contract  for 
electrical  apparatus  in  one  of  the  new  build- 
ings to  be  elected  at  the  League  Island 
Navy   Yard. 

PHILADELPHIA,  PA.— Contracts  have 
been  awarded  by  the  Penn  Chemical  Works, 
1332  Washington  Avenue,  to  Nickson  Dug- 
gan  &  Company  of  Philadelphia,  for  the 
erection  of  addition  25  ft.  by  50  ft.,  three 
stories,  and  a  power  house,  40  ft.  by  100  ft., 
to  cost  about  $75,000. 

BIIILAMOLBHIA,  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  Department  of 
City  Transit.  754  Bourse  Building,  Bhila- 
delphia,  until  .luly  10  for  building  removal 
and  erection  Frankford  Elevated  Railway, 
including  electrical  installation  for  station 
buildings.  Plans  and  specifications  may 
be  obtained  at  Room  758  Bourse  Building 
upon  deposit  of  $10  for  each  set  of  plans. 
William  S.  Twining  is  director. 

BHILADELrHIA,  PA.— Bids  will  be  re- 
ceived by  George  10.  Datesman,  director 
of  the  Department  of  Public  Works,  and 
the  board  of  trustees  of  the  Free  Library  of 
Philadelphia.  Room  216.  City  Hall,  Phila- 
delphia, until  July  12  for  the  erection  of 
the -building  for  the  Free  Library  of  Phila- 
delphia, to  be  located  on  a  plot  bounded  by 
Vine,  Nineteenth,  Wood  and  Twentieth 
Streets,  as  follows:  (1)  For  the  entire 
work,  except  plumbing,  heating  and  ven- 
tilating and  electrical  work  ;  (2)  plumbing 
and  drainage;  (3)  for  electrical  equipment 
work.  Plans  mav  be  obtained  from  Horace 
Trumbaucr.  architect,  14  06  Land  Title 
Building,    Philadelphia. 

READING,  PA. — Plans  are  being  consid- 
ered by  the  Metropolitan  Electric  Company 
for  rebuilding  its  power  plant  at  Klapper- 
thal,  which  was  destroyed  by  fire  some 
months  ago,  causing  a  loss  of  about  $100,- 
000. 

ANNAPOLIS,  MD. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Doek9, 
Navy  Department,  Washington.  D.  C.  until 
July  9  for  construction  of  a  new  wing  and 
connecting  building,  including  a  conduit 
and  wiring  system,  forming  an  extension 
to  Isherwood  Hall  at  the  Naval  Academy 
at  Annapolis.  Lighting  fixtures  will  be 
furnished  under  another  contract  Blans 
and  specifications  can  be  obtained  upon  ap- 
plication to  the  above  bureau. 

BALTIMORE,  MD  Plans  are  being  pre- 
pared by  the  Consolidated  Gas  Electric 
Light  &  Power  Company  for  I  on  of 

another    substation,   to  be  known    as   Station 
I  >,    at    West  port.      Work    will  on    the 

new    station    as    soon    as     :  C   is    com- 

pleted. 

CUMBERLAND,  MD  Plans  have  been 
completed    by    S.     Dies  &    Sons,    engi- 

neers, of  Pittsburgh.    Pa  .   for  the  prop 

plant     of     tb-  Held     Tire 

Company    of  Akroi  ated  on  prop- 

erty recently  acqui  A  large  power 

station   will   be   Inst  tiled   in  connection   with 
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■  n    the   Bui  eau  ol    \  arda  and    Doi 
i  '•  'i>  ii  tment.  Washington,  I  >   C     unl  II 
Julj   9  for  eight  600  hn    bolli  ra  \\  Ith 

for   the   navj    yard   al 
Norfolk,  V  hp,  boilers  with  super- 

lie. iters    and    stokers    for    the    navj     yard 
Philadelphia,    Pa.:   two  600-hp,   boilers  with 
superheaters    and    oil-burning    equipment, 
for  the  navj    yard  al    Puget  Sound,   wash 
one  100-hp.   boiler  with  stoker  and  stokers 
for    seven    existing    boilers    for    the    Naval 
Academy,   Annapolis,    Md.;   stokers   fi 
existing   boilers   for  the  navj    yard,   Wash- 
ington,    D     «'  .    two    S50-hp     boilen     with 
superheaters  and  stokers  for  the  navy  yard 
at  Charleston,  S   C,  and  two  600-hp.  boilers 
with    superheaters    and    oil-burning   equip 
in. nt    for    the    naval    station    at     Pearl    liar 
dot,    Hawaii      Drawings  and   specifications 

HI)  may  be  obtained  on  applii 
to   tin-   bureau   or   to   the   commandants   of 
tin-  naval  stations  named. 


North  Central  States 

DETROIT,  MICH  Plans  have  been  pre- 
pared by  Albert  ECahn  and  E.  Wlldj 
w  est  Lafayette  Boulevard,  architects,  for 
the  construction  of  a  power  house  on  Third 
Avenue  for  the  Burroughs  Adding  Machine 
Company. 

LANSING,  MICH.— The  contract  for  light- 
ing the  State  Capitol  for  the  next  two 
years  has  been  awarded  to  the  Lansing 
municipal  electric-light  plant  The  Michi- 
Power  Company  now  furnishes  the 
service. 

PETERSBURG,  MICH.— The  Petersburg 
Electric  Light  ,<.-  Power  Company,  recently 
incorporated  with  a  capital  stock  of  $5,000, 
proposes  to  supply  electricity  for  lamps  and 
motors  in  Petersburg.  William  Schroder. 
\\  illiam  MoAran  and  G.  A.  Guggenbihler  of 
Petersburg  are  the  incorporators. 

BOWLING  GREEN,  OHIO— The  Ohio 
Northern  Public  Service  Company,  recentlv 
organized,  has  taken  over  the  property  of 
the  Lake  Erie.  Bowling  Green  &  Napoleon 
Railway  Company,  from  the  bondholders, 
who  secured  same  from  the  receiver.  The 
company  has  been  granted  a  franchise  to 
erect  an  electric  transmission  line  (three 
phase,   60  cycles)   to  Portage. 

CINCINNATI,  OHIO.— Bids  will  be  re- 
eeived  at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
D.  C,  until  July  5  for  mechanical  stokers, 
etc.,  for  the  United  States  custom  house 
and  post  office  at  Cincinnati,  Ohio.  Specifi- 
cations may  be  obtained  at  the  above  office 
or  at  the  office  of  the  custodian,  Cincinnati. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies.  City  Hall.  Cleve- 
land, until  July  10  for  condenser  discharge 
line :  ornamental  standards  for  the  orna- 
mental lighting  system ;  also  ornamental 
lanterns  of  the  ornamental  lighting  system 
for  the  division  of  light  and  heat.  'Sepa- 
rate bids  to  be  submitted  on  each  item 
Drawings  and  specifications  may  be  ob- 
tained at  the  office  of  the  division  of  light 
and  heat.  Room  204,  City  Hall. 

COLUMBUS.  OHIO.— Additions  are  being 
made  to  the  power  plant  of  the  Columbus 
Railway.  lower  &  Light  Company  on 
Spring  Street.  Contracts  have  been  placed 
for  the  boilers. 

COLUMBUS,  OHIO— The  City  Council  is 
considering  the  financial  side  of  the  proposal 
for  improvements  to  the  municipal  electric- 
light  plant  recommended  bv  Herman  Gam- 
per,  city  engineer.  To  put  the  plant  in 
proper  condition  with  the  latest  tvpe  of 
lamps  installed  throughout  the  city  will 
cost   approximately   $114,000. 

DAYTON.  OHIO. — The  construction  of  a 
new  power  building,  60  ft.  bv  ISO  ft.,  seven 
stories  high,  to  cost  approximately  $250,000 
has  been  announced  by  H.  E.  Talbott. 

DAYTON,      OHIO— The      Dayton      Metal 
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u  LNSFIELD.       OHIO      The       M 
Electric   Llghl   A    Power  Company   is  build- 
ing a    ii'.i i.w.   power  plant   and   erecting 

a    44,1 roll    electric    transmission    line   to 

Mansfield    and    Ashland,    Ohio.       Ii     I 
pected    i"    have   the   plant    In    operation    by 
s.-pt.     i,    hut.      A.    v     Wynne    is    general 
superintendent. 

m  \  RIt  IN,  OHIO  Extensive  bni 
ments  are  being  made  i<>  the  power  planl  of 
the  .Marion  Railway,  Light  .v.-  Power  Com- 
pany, including  the  installation  of  a  Heine 
si.-am  boiler  large  steam  turbine,  surface 
condenser,  air  pump,  circulating  pump, 
boiler-i'ee, I  pump  and  motor-driven  exciter. 
A  new  modern  cooling  system  will  replace 
the  old  pipe  sprav  system.  The  cost  of  the 
i  j  stem   is  estimated   al    $37,000. 

MINERAL  CITY,  <  n  I  Ki  -Bids  will  be  re- 
ceived by  the  Village  council  at  the  office 
of  Fred  Hoover,  village  clerk.  Mineral  City, 
until  July  9  for  lighting  the  street  of  the 
village  with  electricity  for  a  period  of  ten 
years,  according  to  plans  and  specifica- 
tions, and  for  a  franchise  to  furnish  elee- 
tricity  in  the  village  for  a  period  of  25 
years. 

ST.  PARIS,  OHIO. — The  City  Council  has 
accepted  the  bid  of  the  Dayton  Power  & 
Light  Company  for  $17,000  for  the  munic- 
ipal electric-light  plant.  Improvements,  it 
is  understood,  will  be  made  to  the  plant  and 
street-lighting  system. 

SPRINGFIELD,  OHIO. — The  Springfield 
Gas  &.  Electric  Company  has  applied  for 
permission  to  erect  a  6600-volt  transmission 
line  over  the  tracks  of  the  Baltimore  &  Ohio 
Southwestern  Railroad  at  Jefferson  Street 
and  South  Grand  Avenue  East.  The  pro- 
posed line  will  furnish  electricity  to  the 
Jones  &  Adams  coal  mine. 

WARRENSVILLE,  OHIO.— Bids  will  be 
received  at  the  office  of  the  commissioner  of 
purchases  and  supplies.  Room  218,  City 
Hall,  Cleveland,  Ohio,  until  July  5  for  con- 
struction of  a  nurses'  home  building,  school 
building  and  three  cottage  ward  buildings 
lor  the  Tuberculosis  Sanatorium  at  War- 
rensville  as  follows:  (1)  General  contract; 
(2)  heating  and  plumbing;  (4)  electrical 
work.  Drawings  and  specifications  may  be 
obtained  at  the  ottice  of  the  citv  architect 
604  City  Hall. 

ZANESYILLE.  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington,  D. 
C,  until  July  20  for  the  installation  of  an 
electric  freight  elevator  in  the  United  States 
post  office  at  Zanesville.  For  details  see 
Searchlight  Section. 

ASHLAND,  KY. — The  City  Council  has 
appropriated  $5,000  for  the  installation  of 
a  new  street-lighting  system  in  the  busi- 
ness section  of  the  city. 

BICKNELL.  IND. — The  Commissioners 
of  Knox  County  have  granted  the  Indiana 
Power  &  Water  Company  a  franchise  to 
furnish  electricity  in  Edwardsport,  West- 
phalia,   Freelandville    and    Sandborn. 

PETERSBURG,  IND.  —  The  Indiana 
Water  &  Power  Company  of  Bloomfield  has 
taken  over  the  Pike  County  electric  svstem 
in  Petersburg,  at  $48,000.  A  high-tension 
transmission  line  will  connect  Petersburg 
With  the  power  plant  of  the  company  at 
Edwardsport. 

SPRINGFIELD,  ILL.— Extension  of  the 
franchise  of  the  Springfield  Gas  &  Electric 
Company  as  a  compensation  for  placing  all 
its  wires  in  a  conduit  system  is  proposed  by 
the  Springfield  Commercial  Association  in 
a  communication  in  form  of  an  ordinance 
offered   the  City   Council.      Thomas  Rees   is 


■  hah  in i    1 1 idult   •  ommlttt  i    ol    I  kit 

1'iimi  ■  Ion 

THOMSON,    ILL      Bids    will    I 

.,1     I  h,      iillli  ,      Ol     I-  taiil.llii     .1 

tot  n<      foi    the  Savanna  and   YorU   Drali 

Savanna,    in  .   until  foi 

low  >  I  material 

.!  r  for  the  i  on  Irui  i  lor  ol  ■■ 

puni  ping    stat a  mi    appui  1 1  na  w  ■  ■■■      lb) 

hn    i  ut  in  King      n. i   in-  tailing   pumi 
,  hlnei  \ .    elect  rli  .1    appai  atu  iii 

\ii.  i  nate    bids    will    i"     recelvi  .1    on 
a n  ,,ii  engine  oi     team  driven  pla nt      PI 

and    specifications    may    be    obtained    ii 

the   Edmund   T.    Pel  I  om 

pan        i  nal    Bank    Building,    I  !bl 

in  .   and    from    N.   D.   Fren,         ecri 

ipon  depoi  it  of  $!<•. 

i  .  ,i :  1 1.  w  is      The  Mi  dford  Lighting 
,v    Heat  Ing  <  lompanj    Ii  reported   t"  b<    oon 
i  ing  t  he  in:  i:i  I  la  i  Ion  ol   new  la  mpe. 
MOS1NEE,    WIS     The   R  Vnallej 

Elect  ric    i  ■< '  ed,    > 

templat  Ing  erect  me,  an  elect  1 l<   i  ransmli 
line  from  Mosinee  to  Stevens  Point, 

T<  IMAH,     wis      The    City    «  ouncil     ba 
ii  warded    the    Wl  consln  Minnesota    Light 
power  Companj    oi    Eau   Claire   a    contracl 
light  me,    1 1  oi    the   cil  ■    foi    a 

the  in.-  tallatlon  ol  90  brack*  l   lampa  ol    I "" 

ep.    eaeh.       Tin     I !( ,i  1 1 1 ,.,  n  ublliilted 

a    proposal    to    supply    electricity    for    the 
pumping    station    of    in,     municipal    watei 

works   system 

CEYLON,    MINN      Extensions    and     Ira 

pi  ov.-mciits  are  being  made  to  the  munici- 
pal electric-light  plant. 

LAKEFIELD,    MINX.      Bida    will    be    i- 
■   i      thi    Vlllagi    I  Ouncil  until  July  10 
for    the    const  i  uct  Ion    of   a    co  uoke 

slack   or  chimney   for  the   municipal   power 
plant. 

MORGAN,     MINN        The     Wherland 
trie  Company    is   reported    to   be   considering 
extending  its  service  to  the  villages  of  V< 
and  Seaforth. 

ST.  CLOUD,  MINN. — The  ornamental 
lighting  system  will  be  extended  from  East 
Germain  Street  to  the  Hinckley. 

ST.  PAUL,  MINN. — Bids  will  be  received 
at  the  office  of  the  Minnesota  State  Board 
of  Control,  State  Capitol,  St.  Paul,  for  fur- 
nishing and  installing  complete,  including 
glassware  and  lamps,  fixtures  in  th'  Min- 
nesota Historical  Society  Buildiri,,  St. 
Paul.  The  sum  of  $5,000  has  been  appro- 
priated for  the  work.  Specifications  may 
be  seen  at  the  office  of  the  Minnesota  State 
Board  of  Control,  Builders'  Exchanges  of 
St.  Paul,  Minneapolis  and  Duluth. 

ST.  PETER,  MINN. — Bids  will  be  re- 
ceived by  VV.  H.  Holz,  auditor  of  County  of 
Nicollet,  Court  House,  St.  Petdr,  until  July 
9,  for  erection  of  addition  to  the  Nicollet 
County  Court  House  as  follows:  (A)  For 
general  construction  and  wiring;  (B)  heat- 
ing. George  Pass  &  Sons  of  Mankato  are 
architects. 

WILLMAR,  MINN.  —  The  St.  Cloud 
(Minn.)  Public  Service  Company  is  con- 
templating extending  its  electric  transmis- 
sion lines  to  the  city  of  Willmar  to  furnisn 
electrical   service. 

CLERMONT,  IOWA. — The  Northeastern 
Iowa  Power  Company,  recently  incorporated 
by  C.  Miller  &  Sons  of  Clermont,  who  have 
been  operating  under  the  name  of  the 
Turkey  River  Power  Company,  it  is  re- 
ported, will  take  over  the  electric-light  and 
power  system  that  serves  18  towns.  Fur- 
ther extensions  are  contemplated  to  the 
system. 

ELLSWORTH,  IOWA— The  farmers  on 
the  Story  Road  from  Ellsworth  for  a  dis- 
tance of  3  miles  are  considering  making  a 
connection  with  the  electrical  service  of 
the  city  of  Ellsworth. 

GRANT,  IOWA— The  cost  of  installing  an 
electric-light  and  power  plant  in  Grant  is 
estimated  at  $5,000. 

GRINNELL,  IOWA. — The  Iowa  Light. 
Heat  &  Power  Company  is  contemplating 
extending  its  electric  transmission  lines 
from  Grinnell  to  Newburgh,  a  distance  of 
7  miles. 

LE  MARS,  IOWA.— The  Iowa  Light. 
Heat  &  Power  Company  of  Grinnell,  it  is 
reported,  will  build  a  central  power  station 
in  Le  Mars. 

PELLA,  IOWA— D.  S.  Umbenhauer,  932 
Park  Street,  Pella,  is  reported  to  be  inter- 
ested in  the  construction  of  an  electric 
railway  in  connection  with  the  Wabash 
Railroad. 

HARRISONVILLE,  MO.— At  an  election 
held  recently  the  proposal  to  grant  a  fran- 
chise to  L.  K.  Green  &  Sons  of  Pleasant 
Hill  to  furnish  electricity  for  commercial 
purposes  in  Harrisonville  was  defeated. 
The  City  Council  will  soon  call  an  election 
to  submit  to  the  voters  the  proposal  to  issue 
$25,000  in  bonds  to  install  a  complete  plant. 

KIRKSVILLE,     MO. — A     committee     has 
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been  appointed  by  the  City  Commissioners 
to  make  investigations  relative:  to  the  in- 
stallation of  a  street-lighting  system. 

CAYUGA,  N.  D. — The  citizens  of  Cayuga 
have   voted   in   favor  of  Installing    ai 
trie-lighting  system. 

CHURCH'S  PERRY,  N.  D.— The  installa- 
tion of  an  electric-lighting  system  in 
Church's  Ferry  is  reported  to  be  under  con- 
sideration, 

GLEN  ULLIN,  N.  D.— The  Hannes  Lighl 
&  Tower  Company  is  planning  an  extension 
to  its  power  station  and  the  installation  of 
engines  .'mil  other  equipment. 

MICHIGAN,  N.  D.— The  municipal  elec- 
tric-light plant  and  fire  hall  were  recently 
destroyed  by  fire,  causing  a  loss  of  about 
$9,000. 

MINNEWAUKAN,  N.  D—  The  Installa- 
tion of  an  electric-lighting  system  in 
Minnewaukan   is  under  consideration. 

BONESTEEL,  S.  D. — Plans  are  being  pre- 
pared by  Bruce  &  Standi- ven,  engineers, 
Omaha,  Neb.,  for  the  installation  of  an 
electric-lighting  system. 

COLOME,  S.  D. — The  installation  of  an 
electric-light  plant  in  Colome  is  under  con- 
sideration. 

ISABELLA,  S.  D. — The  installation  of  an 
electric  plant  in  Isabella  is  under  consid- 
eration. 

SCRIBNER,  NEB. — The  Council  has 
granted  the  Nebraska  Gas  &  Electric  Com- 
pany of  Omaha  a  franchise  to  furnish  elec- 
tricity in   Scribner. 

THEDFORD,  NEB. — The  city  of  Thed- 
ford,  it  is  reported,  has  awarded  a  contract 
to  B.  A.  Kirkpatrick  of  Anselmo  for  the 
installation  of  an  electric-light  and  power 
plant. 

BEATTIE,  KAN. — Plans  have  been  pre- 
pared for  improvements  to  the  local  electric- 
light  plant,  owned  by  Daniel  Hockman,  in- 
volving an  expenditure  of  several  thousand 
dollars. 

KANSAS  CITY,  KAN.— The  City  Com- 
missioners have  decided  to  discard  the  arc 
lamps  now  in  use  and  substitute  incandes- 
cent lamps  of  250,   400  and  600  watts. 


:  Southern  States 

,)]\  LMINGTON.  N.  C—  Bids  will  be  re- 
ceived by  the  Cape  Fear  Packing  Com- 
pany, Southern  Building,  Wilmington,  until 
July  11  for  construction  of  packing  house 
as  follows:  (1)  For  a  reinforced  concrete 
ard  brick  packing  house;  (2)  for  insulation: 
(3)  elevators:  (4)  boilers;  (5)  engine;  (6) 
generator  and  switchboard:  (7)  for  special 
packing-house  equipment;  (8)  refrigerating 
machinery  and  piping;  (9)  steam  fitting, 
lard  and  grease  lines.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  the  Cape 
Fear  Packing  Company,  and  may  be  ob- 
tained on  application  to  Wilson  &  Som- 
payrae,  Palmetto  Building,  Columbia,  S.  C. 
architects,  or  the  Packers'  Architectural  & 
Engineering  Company,  Manhattan  Building, 
C.iicago,  111.,  upon  deposit  of  $25. 

ST.  HELENA  ISLAND,  S.  C—  MacDon- 
ald,  Wilkins  &  Company  of  Beaufort  has 
awarded  contract  to  the  Georgia-Carolina 
Utilities  Company,  Whitaker  and  Harris 
Streets,  Savannah,  for  the  installation  of 
an  electric-light  plant  of  sufficient  output 
to  maintain  400  lamps  to  be  operated  in 
connection  with  the  present  water  system. 
The  installation  is  to  consist  of  a  240-amp.- 
hr  storage  battery,  with  duplicate  gene- 
rating plant  and  heavy  auxiliary  fire  pump 
for  present  water  system  and  possible  fire 
service.  Post  office  address  St.  Helena, 
Frogmore. 

:  KNOXVILLE,  TENN.-A  petition  has 
been  presented  to  the  City  Council  asking 
for  lamps  in  Marble  Ci.ty. 

CORINTH.  MISS.—  B.  F.  Liddon,  owner 
of  the  Corinth  elevator  feed  in  ill,  it  is  re- 
ported, contemplates  the  purchase  of  crude 
oil  engines  and  other  machinery, 

JACKSON,  MISS. — The  installation  of  an 
ice  and  cold  storage  plant  at  Jackson,  Miss., 
is  reported  to  be  under  consideration  by  the 
Mississippi   State  Penitentiary  Board. 

ARKADELPHTA,  ARK. — The  manage- 
ment of  the  Arkansas  Light  &  Power  Com- 
pany has  announced  extensive  improve- 
ments at  its  plants  throughout  the  State 
Two  electric  transmission  lines,  one  75 
rf.iles  long,  are  under  construction.  One 
is  to  connect  Pine  Bluff,  England,  Lonoke 
and  Carlisle,  the  other  to  connect  Para- 
gould.  Marmaduke,  Rector,  Greenway  and 
Piggot.  Work  will  soon  begin  on  laying 
new  mains  here  and  rebuilding  the  local 
plant. 

DURANT,  OKLA. — The  Pioneer  Tele- 
phone &  Telegraph  Company  of  Oklahoma 
Citv  is  contemplating  improvements  to  its 
local   plant,    to  cost   about   $35,000.   and    will 
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PORT  SAM  HOUSTON,  TEX. —  The 
Council  of  National  Defence  has  awarded 
a  contract  to  the  Stqne  A  Webster  Engi- 
neering   Corporation    of    Boston,    Mai 

the  erection  of  about  2000  buildings  at  tin- 
Fort  Sam  Houston  cantonment  for  the  ac- 
commodation of  40, (Mid  soldiers  The  plans 
provide  for  the  installation  of  a  complete 
lighting  system.  The  cost  of  the  entire 
work    is    estimated    at    $3  .".mi. 

FREEPORT,  TEX  Surveys  are  being 
mad  by  tin-  Freeporl  Sulphur  Company, 
which  is  owned  by  the  Swenson  syndicate 
of  New  York  City,  for  the  proposed  inter- 
urban  electric  railway,  to  be  constructed 
between  Freeport  and  Houston,  via  Rosen 
berg  and  several  other  towns,  covering  a 
distance  of  about  100  miles.  It  is  proposed 
to  utilize  the  waste  power  of  the  large 
steam  power  plant  at  the  sulphur  mines 
of  the  company  to  generate  electricity  to 
operate  the  proposed  railway.  W.  A.  Ran- 
dle,  engineer  of  the  Freeport  Sulphur  Com- 
pany,  has  charge  of  the   surveys. 

STARK,  TEX.— The  Weir-Reynolda  Lum- 
ber Company,  recently  organized,  contem- 
plates the  construction  of  a  lumber  mill 
with  a  daily  capacity  of  300,000  ft.  of  lum- 
ber and  to  build  an  industrial  city  In  con- 
nection with  same.  The  proposed  project 
will  include  the  construction  of  a  railroad 
30  miles  long,  water-works,  electric-light 
riant,  ice  factory,  dwellings,  etc.  The 
property  consists  of  90,000  acres  of  virgin 
long-leaf  yellow  pine  in  Newton.  R  W. 
Wier  is  president,  and  J.  B.  Reynolds  sec- 
retary, both  of  Houston. 


Pacific  and  Mountain  States 

COLVILLE,  WASH. — The  Stevens  County 
Light  &  Power  Company  has  petitioned  the 
County  Commissioners  for  a  franchise  to 
erect  and  operate  electric  transmission  liner- 
over  certain   roads   in   the   county. 

EVERETT.  WASH. — The  Commissioners 
of  Snohomish  County  have  granted  the 
Everett  Gas  Company  permission  to  erect 
and  operate  electric  transmission  lines 
over  certain  roads  in  the  county  in  the 
vicinity  of  Snohomish  for  a  period  of  50 
years. 

OKANOGAN,  WASH.— The  Okanogan 
Power  Company  is  planning  to  rebuild  its 
local  lines. 

SEATTLE,  WASH. — The  City  Council  is 
planning  to  build  the  municipal  car  line  to 
the  Todd  shipbuilding  plant  by  August  15. 
providing  that   equipment  can   be  secured. 

EUGENE.  ORE. — The  Comet  Electric 
Company  of  Eugene  has  been  awarded  the 
contract  for  electrial  work  in  connection 
with  the  erection  of  the  Woman's  Dormi- 
tory at   the  University   of   Oregon,   Eugene. 

MYRTLE  CREEK.  ORE. — A  special 
tion  will  be  held  on  June  30  for  the  purpose 
of  voting  upon  the  adoption  of  a  new  char- 
ter. This  is  being  done  primarily  in  order  to 
clear  the  way  for  the  construction  ot  a 
municipal   power,   light   and   water  plant. 

BEVERLY  HILLS,  CAL.-  The  State 
Railroad  Commission  has  granted  the  Bev- 
erly Hills  Utilities  Company,  which  fur- 
nishes electrical  service  in  and  about  Bev- 
erly Hills,  permission  to  sell  its  system  to 
the  Southern  California  Edison  Company 
of  Los  Angeles,  at  about  $23,347. 

FRESNO,  CAL— The  San  Joaquin  Light 
&  Power  Company  has  been  awarded  a  con- 
tract for  the  erection  of  a  250-hp.  recipro- 
cating booster  pumping  station  in  the 
Vicinity  Of  Taft,  Kern  County.  The  station 
will  be  located  about  midway  between 
Taft  and  Buena  Vista  Lake  and  will  cost 
.about   $50,000. 

LOS  ANGELES,  CAL.— Plans  have  been 
announced  by  the  Los  Angeles  investment 
Company  for  the  construction  of  a  number 
Of  colonial  bungalows  in  Rodgers  Park. 
A  new  street-lighting  system  is  also  in- 
cluded  in   the  new   project. 

I  i  is  ANGELES,  CAL.— The  Southern 
California       Telephone      Company,      recentlv 
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RICHMOND.      CAL 

by  the  lighting  committee  for  I 
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Rl  \  ERSIDE.  CAL,     The  i  U  has 

adopted    a    resolution    ■ 
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lighting     system     On      Main     .- 
The   work    will    be   done    under   the 
ion  of   tin    . 

RIVERSIDE,  CAL      The  •  ontract  for  the 

erection    ol    electric    transmission    and    tele- 
phone lines   in  comic    t  ion  with   the   Paradise 

Valley   Irrigation    project    in    Butte   County 

has   been   a  warded   to  ti..    <  'ii  y    I  . 
ply  Company  of  Riverside. 

SAN  DIEGO,  CAL  Congrea  has  appro- 
priated the  sum  0  the  instal- 
lation of  an  electric-lighting  system  and 
Other  improvements  on  a  site  to  be  used  tor 
a    marine    brigade    post. 

SAX    FRANCISCO,  cal      The  eon 

lion   of  an  additional  power  house  about  600 
ft.    below    the    Spaulding    Dam,    where    it     is 
estimated     that     5000     hp.     can     be    gem 
under     a      173-ft     head     of     water,     is     under 

consideration  by  tin-  Pacific  Gas  ^-   Electric 

( 'ompaiiy. 

YnSKMITK.  CAL  Word  has  be.-,,  re- 
ceived that  Congress  has  approp 
$253,000,  the  full  amount  asked  by  the  De- 
partment of  the  Interior,  for  Yosemite  Na- 
tional Park.  This  will  provide  sufficient 
funds  to  complete  the  new  power  plant  this 
fall  and  continue  the  building  of  tin 
roadway  connecting  El  Portal  with  the 
park.  The  power  plant  will  have  an  output 
of  2000  kw. 

BOISE,  I  ha  IP  i  Extensive  improve- 
mi.  in  are  contemplated  to  the-  Swan  Falls 
plant  of  the  Idaho  Power  Company  during 
the  summer,  involving  an  expenditure  of 
more  than  $500,000  and  increasing  the  out- 
put by  8000  hp.  The  company  will  also 
begin  work  this  summer  on  the  erection  of 
an  electric  transmission  line  into  the  Jar- 
bridge  district. 

GRANGEVTLLE,  IDAHO  Plans  are 
being  made  bv  the  Grangeville  Electric 
Light  &  Power  Company  for  the  construc- 
tion of  a  dam  and  flume  and  power  plant. 
to  cost  about  $75,000.  The  new  dam  will 
be  built  below  the  present  dam,  which  is 
near  Grangeville,  and  will  develop  from 
1500  to  2000  hp.  The  new  Hume  will  be 
1500  ft.  in  length  and  will  replace  a  flume 
4000  ft.  long.  Eugene  Enloe  is  president 
SALT  LAKK  CITY.  UTAH  Work  will 
start  soon  on  equipping  the  Saltair.  Garfield 
,<•  Western  Railroad  for  electrical  operation. 
HARLEM,  MONT. — A  company  has  been 
organized  bv  local  business  men  to  estab- 
lish an  electric-light  plant.  The  company 
will  be  known  as  the  Citizens'  Electric 
Company  and  will  be  capitalized  at 
*L'."..ono.  R.  G.  Barton  is  president,  J.  M 
Rantschler  is  secretary,  and  H.  C.  Ander- 
son   is    treasurer. 

OSWEGO,  MONT. — The  local  electric- 
light  plant  is  reported  to  have  been  de- 
stroyed recently  by  a  tornado. 


Miscellaneous 

rUNEATI,  ALASKA  The  Council  has 
■  I  into  a  contract  with  the  Alaska 
Treadwell,  the  Alaska  United  and  tin- 
Alaska  Mexican  Gold  Mining  companies  for 
the  purchase  of  electrical  energy  for  the 
citj  .  for  a  period  of  ten  years.  Ti 
tract  provides  that  in  event  the  citj  does 
not  install  an  electrical  distributing  system, 
it  may  make  arrangements  with  the  Alaska 
Light*  Power  Company  to  use  Its  distribu- 
tion system,  including  lines. 

PANAMA. — Rids  will  be  received  at  the 
office  of  the  general  purchasit  -  officer,  the 
Panama  Canal,  Washington.  i>  C.  until 
July    12    fur   galvanized  •  able    clips. 

bronze,  copper,  brass  and  copper  tubing. 
solder  link  fuses,  fusible  plugs,  .-t  .  Blanks 
and  information  relating  to  this  circular 
may  bo  obtained  from   tin    above  office  or 

,fflce      of      the      assistant       purchasing 
agents     L* 1    State    Street,     N-  "      York.    N.    N 
Audubon    P.tiildiiiL,    Niv.    in  bans.    La.,    and 
Fort   Mason.  San  Francisco.  Cal. 
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ii>  wheel 
1,230,198  i;  mi  wvv  Signal;  Alonio  (■ 
Mather.  Chicago,  ill.  App  Sled  April  7, 
l  i  i  i  ESectrlcalh  operated  block  signals 
where   do   electrical    energy    is   necessary 

excepting  when  :i  train  cults  the  block. 

\  ii  ■!>  put:  Joint;  Oscai   h 
Pleper,   Rochester,   N.    v      App.   tiled  Oct 
i.    1915.     Affords    a    tight    Joint    tor    the 
transmission  of  fluids  and   maintains  an 
electric  circuit  through  the  Joint, 
1,230,218.       Oun  Box;       Joseph       Q 

Raquette,  Cleveland,  Ohio,  App,  tiled 
Dec  10.  1916.  Relates  to  switch-box 
structure. 

Stat  ;        Thomas        RhodUS, 
Chicago,     ill.     App.     tiled    Oct     2,     1916. 
Provides   a   structural    formation    w  I 
an  effective  contact  between  the  annular 

resistance  member  and  the  cireumferen- 
tlally  adjustable  contact  member  Is  con- 
stantly and  yieldingly  maintained. 

■  :  \         -i  ;    l.cuis    Weitz- 

man,  Toronto.  Ontario,  Panada.  App 
tiled  July  1,  1916.  An  alarm  automat- 
ically operated  to  produce  simultaneously 
an  audible  signal  in  a  house  and  at  the 
police  station,  a  visual  signal  in  the  house 
and  a  photographic  record  of  the  burglar. 

Sound- Transmitting  Appar- 
atus ;  Albert  E.  Coy,  Chicago,  111.  App. 
tiled  Sept.  14,  1014.  The  degree  of  am- 
plitude of  the  vibrations  of  the  transmit- 
ter  diaphragm  can  be  readily  adjusted  to 
attain  the  desired  intensity,  purity  and 
distinctness  in  the  sound  transmitted. 

1,230,281.  Sound-Transmitting  Appar- 
atus ;  Albert  E.  Coy,  Chicago,  111.  App. 
Bled  July  8,  1916.  Relates  to  electrical 
sound  transmitting  apparatus. 

1,280,288.  Electromedical  Device  :  Albert 
H.  Davidson  and  William  C.  McKellar, 
Huntington,  W.  Va.  App.  filed  March  30, 
1917.  Apparatus  adapted  for  treating  the 
human  body  by  creating  static  currents. 

1,230,342.  Electric  Disinfector  and  De- 
odorizer :  Royden  Thornberg,  San  Fran- 
cisco. Cal.  App.  filed  Feb.  19,  1917.  Sub- 
stance is  volatilized  by  means  of  heat  gen- 
erated by  an  electric  current. 

1.230.357.  Device  for  Controlling  En- 
erot  Delivered  to  Welding  Electrodes; 
Harry  li.  Woodrow,  New  York,  N.  Y. 
App.  filed  Nov.  17.  1915.  Device  for 
measuring  the  amount  of  energy  passing 
to  welding  electrodes  and  for  automat- 
ically disconnecting  said  electrodes  from 
the  source  of  energy  when  a  predeter- 
mined  amount   has   passed. 

1.230.372.  Electric  Switch:  Augustus  J. 
Bowie,  Jr.,  San  Francisco,  Cal.  App.  filed 
Dec.  9,  1909.  Provides  a  switch  to  open 
the  circuit  promptly  and  to  destroy  the 
resulting  arc,  without  damage  of  any 
nature. 

1.230,384.  Electric  Toaster;  John  F. 
Delahant  New  York.  N.  Y.  App.  filed 
Oct.  19.  1916.  Toast  becomes  wholly  in- 
closed in  a  casing. 

1,230,390.  Portable  Battery;  Louis  H. 
Flanders.  Jenkintown,  Pa.  App.  filed 
March  2  2.  1917.  Provides  a  portable  bat- 
tery which  can  be  placed  in  any  position. 
even  upside-down,  and  the  plate  space 
may  be  filled  to  increase  the  capacity 
without  increasing  outside  dimensions. 

1,230,393.  Secondary  or  Storage  Battery  : 
Bruce  Ford,  Philadelphia.  Pa.  App.  filed 
Feb.  11.  1915.  To  simplify  the  construc- 
tion and  arrangement  of  storage  bat! 
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1,280,421  Automatic  Telephone  -  Ex- 
CHANOl  System  :  Allien  B,  Lundell,  New 
JTork,  \.  v  App.  flled  June  28,  L916. 
Provides  a  circuit  arrangemenl  ror  insur- 
ing the  proper  and  quick  operation  of  the 
select"!'  switches. 

BJLBCTROMAQNBTIC     Device;     Joel 
C      K      Palmer.    New     Rochelle,    and     I 

i  Holmes,  New  fork,  N.  Y.  App.  filed 
. I  line  8,  1915.  A  polarized  magnetic 
structure  suitable  for  polarizing  relays, 
telephone  receivers  and   the  like,  and  to 

increase  the  sensitiveness  of  such  a  de- 
vice. 

134.  Automatic  Timer  for  Starting 
Ki.KVAToiis  ;  ('.eorge  H.  Rowe,  Berwyn, 
111.  App.  flled  Aug.  11,  1913.  Provides 
means  for  automatically  giving  signals, 
both  to  ascend  and  descend,  at  regular, 
i  n  determined   intervals. 

1,230,471.  Power  System;  John  D.  Fir- 
min.  Philadelphia,  Pa.  App.  filed  May 
29,  1912.  Particularly  adaptable  to  use 
in  motor  vehicles,  to  provide  positive 
starting  means  for  the  gas  engine. 

1.230,480.  Push-Button  Connection  for 
Snap  Switches  ;  Monroe  Guett,  Hartford, 
Conn.  App.  filed  Oct.  28,  1916.  Provides 
simple  means  by  which  a  push-button  can 
be  connected  with  a  switch-operating 
lever. 

1,230,497.  Impulse  Motor;  Leslie  R.  Mc- 
Donald, Montreal,  Canada.  App.  filed 
Jan.  29,  1915.  Adapted  to  the  driving  of 
advertising  devices,  such  as  movable 
signs  and  rotary  or  reciprocating  display 
tables. 

1,230,524.  Method  for  Separation  of 
Finely  Divided  Substances  from 
Coarse  and  Foreign  Matters  ;  Botho 
Schwerin,  Frankfort-on-the-Main,  Ger- 
many. App.  flled  May  13,  1915.  Relates 
to  improvements  in  a  method  for  sepa- 
rating substances  in  suspension. 

1.230.540.  Ignition  Ststem  and  Appar- 
atus ;  Richard  Varley,  Englewood,  N.  J. 
App.  flled  Aug.  29,  1914.  Electrical  sys- 
tems for  exploding  the  combustible  mix- 
ture in  the  cylinders  of  an  engine. 

1.230.541.  Ignition  System;  Richard  Var- 
ley, Englewood,  N.  J.  App.  filed  June  16, 
1916.  Refers  to  electrical  systems  such 
as  are  employed  to  ignite  the  combustible 
charges  in  the  cylinders  of  an  internal- 
combustion  engine. 

1,230,544.  Electrical  Bond  for  Rail- 
ways ;  Frederick  W.  Walker,  Milwaukee, 
Wis.  App.  filed  Nov.  2,  1914.  Facilitates 
electrically  bonding  railway  rails. 

1.230.564.  Telephone-Exchange  System; 
Henry  P.  Clausen,  Mount  Vernon,  N.  Y. 
App.  filed  Dec.  12,  1914.  Means  whereby 
a  central  office  operator  may  effect  the 
automatic  connection  of  a  busy  signal  to 
a  calling  subscriber's  line. 

1.230.565.  Telephone-Exchange  System  ; 
Henry  P.  Clausen,  Mount  Vernon,  N.  Y. 
App.  filed  April  1,  1915.  Means  for  auto- 
matically determining  the  connection  of  a 
device  with  one  end  or  the  other  of  a 
circuit  uniting  two  telephone  stations. 

1.230.566.  Telephone-Exchange  System  ; 
Henry  P.  Clausen,  Mount  Vernon.  X.  Y. 
App.  filed  Oct.  29,  1915.  Facilitates  the 
re-establishment  of  connections  between 
two  subscribers  who  have  been  accident- 
ally disconnected. 

1,230,578.  Telephone  Signaling  System  ; 
Edward  E.  Hinrichsen,  New  York,  N.  Y. 
App.  filed  July  19,  1915.  Device  gives  a 
plurality  of  signals  by  varying  the 
strength  of  current 
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System;  Bernard  D,  Willis,  Chicago,  111. 
\]i|i  flled  Oct  7,  L918.  Improved  means 
i"i  supervising  in  seml-automatli  tele- 
phone systems  to  indicate  I"  the  operators 
when  a  called  line  is  busy. 

862.  ELECTRIC  LlOHT  Socket;  Albert 
il  Buckelew,  New  fork,  N.  v.  App.  flled 
March  2,   1917.     Relates   to  electric   liKht 

fixtures  or  BOCkl  lamps. 

1,230,676.  Sound  Reproduces;  John  J. 
Comer.  Chicago,  111.  Apt),  flled  July  24, 
1914.  Electromagnetic  type  adapted  for 
use  in  connection  with  telephonic  or  loud- 
speaking  circuits. 

1.230.680.  PROTECTION  of  Transmission 
Systems  :  Elmer  E.  F.  Creighton,  Schen- 
ectady, N.  Y.  App.  filed  April  29,  1909. 
Electric  transmission  systems  are  pro- 
tected from  high-potential  stresses. 

1.230.681.  Protection  of  Transmission 
Systems  ;  Elmer  E.  F.  Creighton,  Schen- 
ectady, N.  Y.  App.  filed  Dec.  li.  1910. 
Protects  transmission  systems  a  I 
prolonged  intermittent  or  arcing  grd  in  Is. 

1,230,694.     Two-Wire  to  Three-Wire   i 
ei'iione    System;    Edward    D.    Fales.      ..a 
Grange,    111.      App.    filed    April    16,    19 1 0. 
Relates    to    automatic    or    semi-automatic 
telephone  exchange  systems. 

1,230,708.  Vapor  Electric  Apparatus; 
Peter  Cooper  Hewitt,  Ringwood  Manor, 
N.  J.  App.  filed  Oct.  1,  1912.  Relates  to 
rectifying  apparatus  which  is  adapted  to 
operate  with  large  currents  of  the  charac- 
ter utilized  in  commercial  service. 

1.230.727.  Dining-Table  Plate-Heat.no 
Appliance;  Wesley  W.  Kuhlmann,  Wcod- 
cliffe-on-the-Hudson,  N.  J.  App.  tied 
March  9,  1917.  To  be  used  on  a  dining 
table  for  the  purpose  of  keeping  the  plate 
warm  while  the  meal  is  proceeding. 

1.230.728.  Voltage  Regulator;  Harry  A. 
Laycock,  Schenectady,  N.  Y.  App.  filed 
Jan.  12,  1916.  A  regulator  which  is  par- 
ticularly adapted  for  use  upon  a  mc  .^g 
vehicle. 

1,230,737.  Lighting  Fixture;  Wih'rid 
Lumley,  Conneaut,  Ohio.  App.  flled  May 
5,  1913.  Electrical  connection  between 
the  body  or  junction  part  employed  in 
chandeliers  and  other  lighting  fixtures. 

1,230,742.  Clamp;  Adnah  McMurtrie,  New 
York,  N.  Y.  App.  filed  Nov.  21,  1916. 
Clamp  for  electrical  conduit. 

1.230.787.  Automobile  Alarm  ;  Charles  E. 
Robison  and  Morris  Askin.  Philadelphia, 
Pa.  App.  filed  Aug.  26,  1915.  Designed 
for  use  upon  motor  vehicles  to  insure 
against  theft  or  unauthorized  use  of  the 
latter. 

1.230.788.  Electric  Heater  for  Steering 
Wheels  ;  Even  J.  Rohne.  Minneapolis, 
Minn.  App.  filed  Dec.  4,  1915.  Electric 
heater  or  warming  device  for  steering 
wheels  of  automobiles. 

1.2  30,807.  Telegraph  Sending  and  Rb- 
cording  Device  ;  Leo  C.  Shearer,  Latrote, 
Pa.  App.  filed  Aug.  3,  1916.  Provides  a 
mechanism  for  automatically  malting  a 
permanent  record  of  the  messages  sent 
out  from  a  telegraph  sending  station. 

1,230,810.  Signal  ;  Joseph  Shiflet,  Mc- 
Keesport,  Pa.  App.  filed  Nov.  11,  1916. 
Relates  to  a  signaling  apparatus  upon  -*n 
automobile  for  giving  visible  indications 
to  a  car  in  the  rear  as  to  the  direction  the 
first  automobile  is  to  take. 

1,230,826.  Circuit-Completing  Plug  for 
Lamp  Sockets  ;  James  L.  Campbell,  Bar- 
rvton.  Mich.  App.  filed  April  5,  1916. 
Adapted  for  electric  lighting  systems  on 
automobiles. 
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